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Spark SQL {EMl FF & $E g

1.1 f£/ Spark SQL 1Bl 434t OBS 4

DLI SCHRRHn /7t 21 OBS b, a4 i 8 OBS &AW X OBS LIk #E4T 7>
DRI

Afe S HEEN O A2 OBS £. S\ OBS R . i AFI##) OBS KA
N AR B T I (9 7E DL X OBS A #E47 b 3L,

k73 3as
e [\GJ% OBS MU#fi. HAik OBS #HAET LA (X R AAEIR&S1EH 618/ ). AT
T OBS fH 44 #B N “dli-test-021”7,
o CGJE DLI /Y SQL BA%I. BIZEBAFIEMNHiESE (BURMEZEH - 8m) >
ORI
R QUESIR, BASISEALNZNE RPN SQL BASI.
BIHRER

Bl DLI $3EE

1. Bk DLIEEER G, &8 “SQL dmfHds” . 1F SQL ZwfEa “PATHIEE” HhF
“spark” , “BAFI” ERECEIEEM SQL BAF .
2. 1£ SQL ZiEarhH A\ L MiBEA) B HHEE “testdb” .

create database testdb;

Ja SRR AT AL testdb Hod AT #EAT B .

DataSource 1 Hive FIIEA A& OBS FAIX 7
PAELGE OBS RFEEZE R S LK 1-1.

%%1-1 DataSource 7&5%F0 Hive 18546112 OBS RHNES S

A | XEFNBEXREEE | (SRR FRER | IRNSERE
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WEE | ENRERETERE | (RIRENSEFRER | NS RH

DataS | 3 #F ORC, B XRE, XFBAE | RS XEHEE R
ource | PARQUET, JSON, R4 M PARTITIONED BY | ¥ 7000 /s
WA | csv, AVRO %7 BEEFEERS . BATLUS

2 DataSource 5V AI 2 #.4

[X OBS #.
Hive | 3(¥F TEXTFILE, Bl X RN, BEMTX | RRISXEEZ T
¥ | AVRO, ORC, FERARBIARE, K68 | 4 100000 /.

SEQUENCEFILE, iEit PARTITIONED BY #5

RCFILE, PARQUET TN X EBRALFER, Bk
A PAZ% Hive LA
OBS 7 [X 3.

{# 8 DataSource 1&;%81)iE OBS %*

DA B CSV Rl OBS &2t fl, g HAhHda i 30 OBS RITIERML, ik
A——Fl2,

e fE OBS /X%
~ 8¢ OBS ¥z s, 4% csv #:1 OBS %

i RBLLT SO A AN “test.esv” SCHE, FHE “test.esv” U EAL R
OBS 1§ “dli-test-021” MR HZEF .

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

il BS% DLIE MG, &R “SQL gmfds” , 7F SQL FnfEash “PAT5l
B R “spark” . “BAFI” EBFCEIEER) SQL BAFI, i iR
“testdb” , PATLA N &G OBS .
CREATE TABLE testcsvdatasource (name STRING, score DOUBLE, classNo INT
) USING csv OPTIONS (path "obs://dli-test-021/test.csv");

A E=

IR BEISTSERIETESHHOIZERY OBS 3R, [EEEASIIFIE DLI B insert FRIF(EEA
#iE. OBS XMHHRBMFLIRRFRL.

iii. A BRI “testcsvdatasource” FHH .
select * from testcsvdatasource;

iv. AHEF AR OBS F 3 “test.ecsv” , BIII—4T “Aarn,98,20”7 %%
P8, EHrE# OBS M H X N “testesv” SCfF.

Jordon, 88,23
Kim, 87,25




BB =

Aarn, 98,20

v. 7E DLI ) SQL gwiE a8+ FEIX A ] “testcsvdatasource” R &, DLI LT
DL BT “Aarn,98,20” Hidf .

select * from testcsvdatasource;
- 1R OBS Hls oM B, B csv i OBS &
m  FHER) OBS Hidfs H s AR & Ha St
1) f£ OBS ## “dli-test-021” #{ H 3% NI £ i s - H % “data”
2) ok DLIEHIEHIG, M “SQL HifHas” , £ SQL JutHdsh “h
175157 1+ “spark” ,  “BAF” EFECEIER) SQL BAY, ¥
P “testdb” . 7E DLI Y “testdb” i /& 1 6@ OBS &

“testcsvdata2source”

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

3) B insert WA HE N KR .
insert into testcsvdatal2source VALUES ('Aarn','98','20'");
4) insert {ENVIEIT NG, #XiH) OBS K “testcsvdata2source” %k .

select * from testcsvdatalsource;
5) £ OBS il “obs://dli-test-021/data” H 3¢ FRl#E &, AT
csv Bl S, SR insert Fa N L N 2
m R OBS i H S5 £t S+
1) £ OBS #fi “dli-test-021” # H % T AIEEHE i Hx “data2” . il

R NI BRSO “test.esv” , FF AL SRR “obs://dli-
test-021/data2” HFE .

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

2) Bk DLIEEIESIG, G “SQL MW" , £ SQL JuiEas “Hh
AT EFE “spark” . “BAFI” EFC AN SQL BAA, HidisfE
P “testdb” . 7E DLI ) “testdo” ## % T €& OBS %
“testcsvdata3source”

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

3) L insert & A AR HIE
insert into testcsvdata3source VALUES ('Aarn',6'98','20");
4) insert {ENVIEfT NG, 7l OBS % “testcsvdata3source” #id .

select * from testcsvdata3source;

5) 7F OBS #ffiff] “obs://dli-test-021/data2” H 3 FRl#TE &, £ T
—AN csv HHE SO, AN insert 4N IR B 2

e f# OBS 4 [X %
- fEHBSX OBS %
i. 7£ OBS i “dli-test-021” #R H = BIZEHdE S fF H % “data3” .
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Vi.

Vii.

Gk DLI EHEt G, &5 “SQL ZwiHas” , & SQL JwiEss “PHAT I
B PR “spark” . “PAFI” IEFCAIEERT SQL BAF, HdE Ak
“testdb” . 7E DLI [1) “testdb” ##i 7 T G LL “classNo” %1 h 43 [X 1)
OBS /3 [X % “testcsvdatadsource” , f85& OBS Hag “obs://dli-test-
021/data3” .

CREATE TABLE testcsvdatad4source (name STRING, score DOUBLE, classNo
INT) USING csv OPTIONS (path "obs://dli-test-021/data3") PARTITIONED
BY (classNo) ;

7E OBS i “obs://dli-test-021/data3” H¢ NI “classNo=25" {4 [X
Ho MR#ELCLUT SO N A VBRSO “test.esv” , FF AL F] OBS [
“obs://dli-test-021/data3/classNo=25" H F.

Jordon, 88, 25

Kim, 87,25

Henry, 76,25

7F SQL ZwiE#s HHAT UL Fin 4, SAXE#E S| OBS %
“testcsvdatadsource ”

ALTER TABLE
testcsvdatadsource

ADD

PARTITION (classNo = 25) LOCATION 'obs://dli-test-
021/data3/classNo=25";

751f) OBS % “testcsvdatadsource ” classNo 43X “257 [1%#E.

select * from testcsvdatadsource where classNo = 25;

iGN E i 3] OBS & “testcsvdatadsource ” -

insert into testcsvdatadsource VALUES ('Aarn','98','25");

insert into testcsvdatadsource VALUES ('Adam','68','24");

#7if) OBS & “testcsvdatadsource ” classNo 73 [X A “257 Fl “24” [1%;
.

A &

DEFRERT

B where RFIIETOXFER, BUSERRK, #k:

DL1.0005: There should be at least one partition pruning predicate on partitioned table,

select * from testcsvdatadsource where classNo = 25;
select * from testcsvdatadsource where classNo = 24;

viii. 7 OBS 1 “obs://dli-test-021/data3” H &N SdimleE, ZHFETFAERT

X7 DX SCA S 0 A TBORT RN R R K8

- f#E£7IX OBS &

£ OBS #ifi “dli-test-021” #R H =% T~ @& £z >4 H% “datad” o

Bk DL EHEH G, A8 “SQL 4wiEas” , f£ SQL Jwias “HAT5I
B kB “spark” , “BAFI” IEFECEIEERT SQL BAA, HHE EIERE
“testdb” . 7E “testdb” EHEE FAIEELL “classNo” A1 “dt” 1 45 X 1)
OBS 43X 3% “testcsvdatabsource” , f&5E OBS Hag “obs://dli-test-
021/datad” .




QD%

FE D

Vi.

Vii.

viii.

CREATE TABLE testcsvdatabsource (name STRING, score DOUBLE, classNo
INT, dt varchar(16)) USING csv OPTIONS (path "obs://dli-test-
021/datad4™) PARTITIONED BY (classNo,dt);

75 testcsvdataSsource F4E AR MR HdE -

insert into testcsvdatabSsource VALUES ('Aarn','98','25','2021-07-27");
insert into testcsvdataSsource VALUES ('Adam','68','25','2021-07-28");

FR¥E classNo 43 [X %1 £ ) testcsvdataSsource 4

select * from testcsvdatabSsource where classNo = 25;

sore dasio = ¢t =

Adam [ ES 2021-07-28

FR4E dt 43 [X %1 25 ) testcsvdataSsource Hd .
select * from testcsvdataSsource where dt like '2021-07%';

7t OBS i “obs://dli-test-021/datad” H % NG £, 24 53
A

o XAfEH % 1: obs://dli-test-021/datad/xxxxxx/classNo=25/dt=2021-07-27
o XfHFE2: obs://dli-test-021/datad/xxxxxx/classNo=25/dt=2021-07-28

7£ OBS i) “obs://dli-test-021/datad” H 3% & “classNo=24" ¢4} [X
H3x, FE “classNo=24" Hxx FEIE T4 X Hx “dt=2021-07-29” .
FR 4 DL R SO N A B s SO “test.esv” , B4R 2] OBS 1Y
“obs://dli-test-021/datad/classNo=24/dt=2021-07-29” HE T .

Jordon, 88,24,2021-07-29
Kim, 87,24,2021-07-29

Henry, 76,24,2021-07-29

7F SQL ZmiE#s HHAT UL Fin 4, A XE#E 2] OBS %

bed

“testcsvdata5source ” .

ALTER TABLE

testcsvdataSsource
ADD

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

P classNo 73 [X #1| 25if] testcsvdataSsource %4 -
select * from testcsvdatabSsource where classNo = 24;

R de 7> X FI AR A “2021-077 H B A 8l .

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

£ Hive 184832 OBS &

DL i@ % TEXTFILE #4500 OBS #2441, G g HAth Zd 4% X1 OBS R 7728
L, HEAEAS——F12

Al OBS AFr X3k

a. {t OBS ffift) “dli-test-021” #R H & N OJEEHE - H 3 “datas” o RIFLLT
AN BB ERBE A “test.txt” Jf_AEF] OBS B “obs://dli-test-021/data5”
H3¥ T




O xBc

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

b. 3% DLI EEEEMHIG, EF “SQL JmiHds” , 7E SQL fmfEatrh “PAT51 4”7
e “spark” ,  “BAFN” ik CANEK SQL BA, HdEFEEEE “testdb” .
ffi I Hive i5i5G1%E OBS &, fi2 OBS U424 “obs://dli-test-
021/dataS/test.txt” , 1THIE > EIFF A"

CREATE TABLE hiveobstable (name STRING, score DOUBLE, classNo INT) STORED
AS TEXTFILE LOCATION 'obs://dli-test-021/data5' ROW FORMAT DELIMITED
FIELDS TERMINATED BY ',';

(MAEiY:

ROW FORMAT DELIMITED FIELDS TERMINATED BY ', : FRE(TERET, #T790R.

c. TTif] hiveobstable FXHF .
select * from hiveobstable;

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

e. Eiﬁﬂ%%iﬁyg:
select * from hiveobstable;

f.  7£ OBS i “obs://dli-test-021/data5” H 3 Nl 5 Eif), £ T N EdE S

Il PO R AN UE V€A

WEBRRFBAEREHERK K OBS &

a. fE OBS #ififf) “dli-test-021” R H s N AEEIE A Hx “data6” o HRIELLT
SCA N RO FE SCPF “test.txt” Jf A% F] OBS [ “obs://dli-test-021/data6”
Hx T
Jordon, 88-22,23:21
Kim, 87-22,25:22
Henry, 76-22,26:23

b. &3 DLIEHEH G, EH “SOL JwiEds” , 1t SQL gmiHas “Hars|ZE”
HEFE “spark” . “BAI” HARCAIERIN SQL IAFY, BOEFEETR “testdb” .
/] Hive 5417 OBS %, fix OBS #6424 “obs://dli-test-
021/data6” -

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 ':';

(MEELY:

ROW FORMAT DELIMITED FIELDS TERMINATED BY ' : ®AEBHKICREL, #1T

&

P&,
COLLECTION ITEMS TERMINATED BY '-': FRRE_/=FEX hobbies & array 2=, o5
TTEREZ @ -5 R.

10



& iz

C.

MAP KEYS TERMINATED BY "': FRRE=FE address £ k-v ez, &4 k-v WERHE""D

i=R

51 hiveobstable2 Z %4 .

select * from hiveobstable2;

o | OBS #IX F#

a.
b.

1E OBS #i[ “dli-test-021” AR H 3% N A& H s 4 H % “data7”

Eox DLI BFRLER &, &8 “SQL gwiEas” , 7F SQL Zwigash “HAT5H12”

HEFE “spark” ,  “BAAN” PR CBIERT SQL PAFI, HidE L “testdb” .
BIZELL classNo A7 X F1 i) OBS 43X 3%, f57€ OBS 1% “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 ',';

A &

Bl Hive 15409 OBS XA, FERREEIT PARTITIONED BY 18%E, ZH K
FERAR tHi)b?‘iE%FE’J—}ExﬁJ%EP TR EIRAYG

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

FANRAE

insert into hiveobstable3 VALUES ('Aarn','98','25");
insert into hiveobstable3 VALUES ('Adam','68','25");

AR

select * from hiveobstable3 where classNo = 25;

7£ OBS Hift) “obs://dli-test-021/data7” H 3 WG &, HFrAm 70X
“classno=25" , 1% X B3 F XA WA TR A IR .

7£ OBS 11 “obs://dli-test-021/data7” H% T, A& X H*
“classno=24" . RHE LT TN F IS “testixt” , - EAEZ TR
“obs://dli-test-021/data7/classno=24" H3F.

Jordon, 88,24
Kim, 87,24
Henry, 76,24
7E SQL mfHas HHATUL Fin 4, F LI XEEE OBS &£
“hiveobstable3” .
ALTER TABLE
hiveobstable3

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

R “hiveobstable3” i .

select * from hiveobstable3 where classNo = 24;

11



@ —: i) OBS 7 XA, MAHERWT:

DLI.0005: There should be at least one partition pruning predicate on

partitioned table ~xxxx . xxxx .;

) AR : A OBS 43 X RN WA #5417 70 X 7Bt o

fRUTSR: A OBS 70X K, where &1F & D& — AN X 7B

M. fili] DataSource iFiZ+18E OBS U450 OBS £, insert (4 £ OBS

#x, BorfEdkistr ki, . “DL1.0007: The output path is a file, don't support
INSERT...SELECT” #4i%.

PN E g IR

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

m MR : G174 OBS £15E /) OBS MR N EAR M, SECAGERE NS . Flan
iR ) OBS #4%2°: obs://dli-test-021/data/test.csv" .

RV R {1iF] DataSource i =0 OBS £ 52 1 OBS IR RN S H 3
RIWT, JEe:RImrimid insert i NG . B3RO, ERIEA) A LUEECAN:

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

FBE=. {#F] Hive iZ:6]# OBS X £, FRBEERAT. Fltn, W E
F Hive i&:A1ZE L classNo N4y [X [¥] OBS %

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

AR R i Hive 1EE612 OBS 0 X £, 70X FBABEHIERLZ G T
By FErh, HEEwE XAE PARTITIONED BY J5o

fRRTTSR: 1 Hive iEVEEI 2 OBS 43X &, 43X 5B E1E PARTITIONED
BY J&. fill:

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 7£ Spark SQL {E:l 1 {#f UDF

BT

2R PR

DLI 32 ¥ H /{8 F Hive UDF (User Defined Function, B/ %) 47 5d 2 &
4, UDF R AT 8dir=AeH, ST —#—HiEk.

f£ DLI Console L3141 UDF AHSCERARRT, 75 ZE48 ] H &) SQL BASI .

PSS ] UDF I, B 7 B4 UDF s i, AR A 2 R 2,
BT RS AT XS 2K UDF 8. SRABURIES Z T

12
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ok DLI EHEH G, E ¢ BEEE > BRPaEHEY W, SR UDF
Jar 1, B C“HERE” B CBURERR”, SEARREHETUN, A LA R
KL, Ry etk AR o

o HENEE RS F static REi#E O, UAUEN L “try catch” SE Sk, HW]
Reit R, SRR R .

NREE
FEHEAT UDF JF AR, 5% DL IF R 3A 5.
%1-2 UDF FFRIFE
;3= LA
BIERS Windows %%, 32 Windows7 LA .
%% JDK JDK i 1.8 fitAs.
ZAERTCE Intellid IntelliJ IDEA k4T S FHIT R TR, MARZRAER 2019.1
IDEA Bl A He A A
4% Maven gﬁ%i‘%ﬁ’a%zt@aﬁo FTHHEH, B3R R A
FH &Iz

DLI '~ UDF T RIRIESH U T -
E1-1 FLRFE

#HEMavenTiz, BERE B, fRiFEi HEJaraE) #EDLI UDF SAFFEADLI
Befpomiikifi FitiJar® OBS A UDFERZ

#+1-3 FELRIZUAA

F | M BIER | A

= i3]

1 ik Maven T Intelli) | S5/ DRUH, 95 UDF Y,
&, Hi® pom ¢ | IDEA
las

2 | 98’5 UDF ¥R
]

3 PR, iR It
S Jar f4

13
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F | BE BRIER | WA

= 1]

4 4% Jar £33 OBS | OBS B4 i) UDF B % Jar 0304 F4%%] OBS H

BHE | F.

5 | f% DLI () UDF | DLI ¥ | 1€ DLI 4551 & (1) SQL F b8 B 55 i 61 28 5 FH 1)
bR £ Hl & UDF B& %,

6 IS RS DLI DLI 2 | 7E DLI Mk A FH A1 1) UDF R4
] UDF &%k il &

BRIESE
1. ¥ Maven T2, BCHE pom 3. BARIEE Intellid IDEA 2020.2 T H#EAEHIR.
a.  #TJF Intelli) IDEA, &+ “File > New > Project” .

[E|1-2 & Project

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
» Project...
ject from Exi

t from V

Ctrl+Alt+S

-
o
L
—
o
o
o
il
I

Ctrl+ALlt+Shift+S
>
Ctr1+S

Ctrl+Alt+Y

b. %% Maven, Project SDK i£#¢ 1.8, .7 “Next” .

14
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c

d.

ation Forge

T SCREB TRE A4 MG B A ) TREAF A2, 0l “Finish” SE ARG .

HyLUDF

D:\DLITest\MyUDF

Einish

££ pom.xml ST FREs g S ECE

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

15
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[E1-3 pom XHHFIRMELE

W) File Edit

MyUDF

MyUDF

e. fELFEERAEM “src>main>java” CPFEJ ERARAEE, £ “New>
Package” , ¥ Package 121,

Ctrl+Shift+F9

Package R4 75 2 X, SEMJE %,
TEALESAR R Hrad Java Class X, ARl X oN: SumUdfDemo.

16
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2. w5
a.
b.

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

Project = @ - o — SumUdfDemo. java

v g MyUDF com. .demo

> .idea

v src

IF 1: Project

v main

v java

v com. ..demo
SumUdfDemo
= resources

> test

' MyUDF.iml
pom.xml

> External Libraries

© Scratches and Consoles

UDF pR#fChY. UDF pR#scil, EEJER LT LA
H % X UDF 754k & org.apache.hadoop.hive.ql.UDF.
TSI evaluate BREL, evaluate RECZRFE

VE4N UDF BRESEBL, AT LS00 R R AL :

package com.demo;

import org.apache.hadoop.hive.qgl.exec.UDF;

public class SumUdfDemo extends UDF {
public int evaluate(int a, int b) {

return a + b;

3. WEIRREHBANEE, @i Intelli) IDEA T H4i3 S5 H Jar £,

a.

i TEAMP “Maven” , S5 FEAHS “clean” « “compile” X4
MO T 9 o
NI G, By “package” XHACHGEEATIT AL,

HERINE, AR Jar 203 target B3R, P& G . ARBIE 4R
F|: “D:\DLITest\MyUDF\target” 4>~ “MyUDF-1.0-SNAPSHOT jar”,

17
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©¥) File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
MyUDF ) src ) main ) java ) com demo SumUdfDemo Add Configuration...

Project w = a — SumUdfDemo.java

v = [1YUDF com. .demo

> .idea org.apache.hadoop.hive.ql.exec.UDF
UDF {
( a b) {

N src

I 1: Project

v main
> java
= resources
test
target
classes
generated-sources
maven-archiver
maven-status
MyUDF-1.0-SNAPSHOT. jar
cbu-maven-settings.xml

4, B3 OBS G, KRR Jar B304 E£ %] OBS 121
(0 8

Jar €344 £ OBS HFERNXIEES DL BIRAFIXEFERE, ArlisXigiTRiE.
5. (Alik) WLLE Jar ASCF AL R DLI L PR s, Tl Esg .
a. & DLI EHEhlG, Bl “Hdage > Hrags” .
. fE “FEPRAEE” TUM, $alh B CalE” flERR T a.
c. fF “BIERERE” SEHE, AEUF3H.
i AR R AR .
ii. OBS#it: FAFHITER OBS Hit.
iii.  rHEE AR E G OOERRRE, TR E R,
d B “BiE” . EREIERFA.
6. & UDF R4,

a.  Fx DLIEHEM G, i “SQL ZiEas” , $HATSIEEEFE “spark” , £
C O SQL BAFI A1 A .

b. 7E SQL 4 XM A T 5 &6 UDF L, il “PAT” 20,

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

7. HEFJEA SQL P\, fH1SE1%EE 1 Function 4241
a.  BEFAERWRRE S G, ER PAIIER” , TEXTRL “SQL A KA
PRI “#RE” 71, i “HRF” .
b. fE “HEJFRAF” 0, & HhE” TERBAFIES .
8. fiifi] UDF %L,
A WE A 6 T IR UDF R
select TestSumUDF (1,2);
9.  (Wik) MiIFk UDF sRi%L.
WERAFH UDF B3, T 3T LA 8 A MM B ek 2

Drop FUNCTION TestSumUDF;

18



D X8 E
1.3 #£ Spark SQL {E)#{# M UDTF

B#IEAR

DLI 77 f i i Hive UDTF (User-Defined Table-Generating Functions) H & X # {4
B4, UDTF A TRk —it 2 k5, BV SRR — 2R, SA—
TR, b2 AME.

YR PRI
e {f DLI Console L #47 UDTF #H=c#AERS, FHEFH B &M SQL bAF1.

o AEKIAM F 7] UDTF I, B 1618 UDTF s, HAt i - dn SR 75 22
RIS, T ESEHHAT R AT X R UDTF . SBURIES BT

ok DLIVE R G, a8 © BdREE > gy Jim, SR Rm
UDTF Jar 13, fily “#fE” ZIdpg “pEREE”, SEABIRE T, $difi b
iy AL, RN AR o

o i X5 A static JSEE IR, AZREN L “try catch” S EE, AT
R it s, SEEREThRER T
INEHER
7E3T UDTF AT, EUHERS LRI R .

#£1-4 UDTF FF LI

AEFIN A

BIERS Windows %45, 3¢ Windows7 LA FiR A,

Z 4 IDK JDK f# F 1.8 iAo

AR E Intellid IntelliJ IDEA M3t R A LR, RAZRMEH 2019.1
IDEA g HAD 2 FA

%% Maven TRABERZEARE . HTHHEEHE, SrBrrxd e
.

oA WY
DLI T UDTF BRI RIRFESHZ T

19
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[E|1-4 UDTF F&5FE

BRIELSR

R EpomiE FHEJart) 0BS UDTF&# UDTF&s

=15 FF&RFEIHAR
F | BrER BRIER | WEA
= i1
1 | ¥ Maven T Intelli) | Z5H#/EDRU, 'S5 UDTF &Y.
2, Fi® pom 3 | IDEA
Gs
2 %m'5 UDTF %k
R4
3 WX, gmiFag It
S Jar £
4 | bAEJar %) OBS | OBS | ¥4 i) UDTF pR % Jar 30+ H4£%] OBS H
BHE | #F.
5 B1% DLI 1) DLI % | 7£ DLI 4% & ) SQL 1E MV B 5 1 61 2215 11 1)
UDTF &% Hl & UDTF %5,
6 ISF A1 A DLI DLI % | 7E DLI Bk A F B2 1) UDTF BR 4.
'] UDTF B3k il &
1. ¥t Maven LFE, FECE pom Xff. PLF@#EIL Intellid IDEA 2020.2 T H#EAEHIR,

a.

FTFF Intelli) IDEA, £+ “File > New > Project” .

20




ARG

[E]1-5 #3& Project

factor Build Run

Ctrl+Alt+S Module from Existing

Structure... Ctrl+ALlt+Shift+S

operties »

Ctr1+S Gro
Ctrl+Alt+Y File
atch File C Shift+Ins

b.

Cancel

C. P TREA AEC BRI TREAF kAR, i “Finish” SE TREGIEE .
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MyUDTF

d.  f& pom.xml SCAFRE IR AL E

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

[&]1-6 pom AR INECE

Help
1 Configuration...

P..w €B

MYUDTF

<dependencie

<depe

e. (ELFEERARN) “src>main>java” C/FR L RARA S, EHF “New >
Package” , ¥ Package Fl12E3CfF.

22



= MyUDTF

Package R ¥ 7 EE X, SERUE [FI 4.
TEALERAR BT Java Class SCfF, ARl SCh: UDTFSplit.

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
MyUDTF ) src ) main , java ) com demo UDTFSplit Add Configuration...

Project w Q= O - UDTFSplit.java

<

MyUDTF com. .demo
.idea !

v

v src 3 I {

I 1: Project

v main
v java
v com. .demo

UDTFSplit

= resources
> test
- MyUDTF. iml

pom.xml

> External Libraries

Scratches and Consoles

9’5 UDTF B3RS . S8 B BIAAL1E 25 FE5] A0RY

UDTF 287 E kK “org.apache.hadoop.hive.qgl.udf.generic.GenericUDTF”, Sl

initialize, process, close =77k,

a. UDTF HJa2x A initialize 7772, MJ7iEiR[El UDTF KR EATIEE, 1,
IR, RIEE,

b. ¥tk sERIG, £ process 771k, HIEALFETE process BREH, 7E process
o, f—x forward()i FH 74 —4T .
W4 2 5 0] LUK 2 A8 BB E — N, SR e Rz e A3
forward() & %5 .

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 (int 1 = 0; 1 < test.length; i++) {

try {

23



QD%

3.

FE D

C.
95 R A E, @i Intelli) IDEA T B4 035 H Jar B
a.

String[] result = test[i].split(":");
forward (result) ;
} catch (Exception e) {

continue;

}
fJr ] close J5i%, X i ZIE BN AT IE HEL .

Bk THAME “Maven” , 2% T EpnlHd “clean” « “compile” %R
AT 2 P o
I G, il “package” XHCHLEEATHT AL,

E1-7 wiFTE

ERINE, AR Jar B3 target BT, UG . ARBIE 4R
F|: “D:\MyUDTF\target” %4 “MyUDTF-1.0-SNAPSHOT jar”,

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

MyUDTF 5 target MyUDTF-1.0-SNAPSHOT. jar Add Config

Project w D = & — UDTFSplit.java
MyUDTF .demo

.idea
src java.util.ArraylList

IERD
: org.apache.hadoop.
SEVE]

org.apache.hadoop.
= resources

test

org.apache.hadoop.

org.apache.hadoop.

tanget org.apache.hadoop.

classes org.apache.hadoop.

generated-sources org.apache.hadoop.

maven-archiver org.apache.hadoop.

maven-status
E] MyUDTF-1.0-SNAPSHOT. jar
cbu-maven-settings.xml
' MyUDTF.iml

24
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4. H30BS #EHIG, KAEMM Jar 030 EALH] OBS #8412 T .
(MR
Jar @314 569 OBS fEFFEMXIRTES DLI FIBASIXIER, Al TRIE.

5. (Al ATRAK Jar B30 BAL S DLI WEE P ELE #irh, il fe2ks— 5 Rl

=LA

a

d.

a

b.

a.

b.

&% DLI

EHEER G, Bl “BREE > BRAUERY .

£ “RERaEHE” i, A BAam <ald” SlEREra
e “OIERFA” SHEHE, BEDLFS3H.

ARA: P “IAR” .

OBS #%42: P HPT7ER OBS B1%.

BB ML FRARYE G DUk BRE, T e SN A AR .

B “HE” , ROV

6. & DLI i) UDTF %5

ok DL G, iy “SQL fwiEay” , AT I LR “spark” , #EFE
LB SQL B AEL I

£ SQL e IX 54 N T 5 ar A A8 UDTF &, i “BaT” IR0,

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

7. HEJFJEA SQL BA, {E1FAIEER UDTF KA.

EFAARIIR R E BN G, W CASIER” , fEXTR “SQL BAF 7 SR
TEMLI) “#RfE” 51, Hdy “HEH7”

1E “HFRAS” i, “%H,, SE RS E T -
8. IRAEAMEH IR UDTF B3,
T WEA ] 6 AR UDTF K%k, -

select mytestsplit ('abc:123\;efd:567\;utf:890");
9.  (Aik) MER UDTF ek,
WIERAFH# 1% Function,  RIHUAT LA N EAIMHER UDTF B

Drop FUNCTION mytestsplit;

UDTFSplit.java 53 AL IS S5 41T Bs:

import java.util.ArrayList;

import
import
import
import
import
import
import
import

import

org

org.
org.
org.

org

org.
org.
org.

.apache.
apache.
apache.
apache.
.apache.
apache.
apache.
apache.

commons.lang.StringUtils;
hadoop.hive.qgl.exec.UDFArgumentException;
hadoop.hive.qgl.exec.UDFArgumentLengthException;
hadoop.hive.gl.metadata.HiveException;
hadoop.hive.gl.udf.generic.GenericUDTF;
hadoop.hive.serde2.objectinspector.ObjectInspector;
hadoop.hive.serde2.objectinspector.ObjectInspectorFactory;
hadoop.hive.serde2.objectinspector.StructObjectInspector;
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org.apache.hadoop.hive.serde2.objectinspector.primitive.PrimitiveObjectInspectorFac
tory;

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();
1f(StringUtils.isEmpty (input)) {
return;
}
String[] test = input.split(";");
for (int 1 = 0; i1 < 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> fieldOIs = new ArrayList<ObjectInspector>();
fieldNames.add ("coll") ;

fieldOIs.add (PrimitiveObjectInspectorFactory.javaStringObjectInspector) ;
fieldNames.add ("col2") ;

fieldOIs.add (PrimitiveObjectInspectorFactory.javaStringObjectInspector) ;

return ObjectInspectorFactory.getStandardStructObjectInspector (fieldNames,
fieldOIs) ;
}
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1.4 7 Spark SQL {Eil#{£H UDAF

BRIEIAE

2R PRI

MEER

&Rz

DLI SZ45#H ' [} Hive UDAF (User Defined Aggregation Function, F /i€ LKA B
o AR ZATEIE AR, BE S groupBy BRA T ST SQL R FH N
SUM(), AVG(), tH/EEEREL.

e {f DLI Console - #47 UDAF #H<# /RS, 75 EEH H 81 SQL BAFI.

o EIKS{H ] UDAF I, [T A% UDAF B F,  HoAd P dn 5 55 54 F
T B AT BUA W] A 6 B[ UDAF BRI
BAHEEES R B3 DL gl G, &F < e > Hraefs”
I, JEFEXT R UDAF Jar £, P “H4E” ZIdi “BUREEL”, HEARRE
AN A S o a0 ' G A b b O DV 8

o i X% 5| H static e RS, DAZREDIN L “try catch” gk, & 0AT
e IER L R, FEREThRE T .

TEREAT UDAF JTRHT, 15w LU IT A

#<1-6 UDAF FE£IME
HERIN 12 RR
BAE RS Windows %4t, 73 Windows7 DL _ERR A,
Z % JDK JDK f# ] 1.8 iieAs (ij i) Java B D
ZAEFHCE Intellid IntelliJ IDEA JNiEAT N AR BT HE, FRAE R A 2019.1
IDEA gy 2019.1 £ )5 BURR A .
22%% Maven FRAERFEARE (I3 Maven) - HITIHE
» AT R A

DLI T UDAF R KIRIESHE T
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https://maven.apache.org/install.html

O xBc

[]1-8 UDAF F %512

_Hf&JarESIoBs CEEDLE S E/BlData RUFHERDLIUDAFEE

Arts JarkEiERG,

17 FFRFAZULAA

F | M BRIERE i BA

=

1 | ¥ Maven %, fic | Intellid IDEA | 25540 RG], 95 UDAF %L

B pom A R4,
2 | %945 UDAF %S
3 | i, iR ULt S

14 Jar £,
4 | kA% Jar £15] OBS OBS %G | WA k) UDAF k% Jar B304 A%
F) OBS H=%Fo
5 | 6l DLI fEFa DLI #Z#l& WEFEN] F4E 5] OBS [ UDAF iR 31

Jar XCff, B DLI 3TN .

6 | filZ DLI [¥) UDAF % | DLI =& 7E DLI #5411 & 1 SQL 1E VA F 5L it )

A0 214 F () UDAF BR%.
7 | BAFFIE A DL DLI Z#l& 7E DLI Bk A3 H A1 2 1) UDAF B
UDAF %k .,

BRIESR
1. ¥ Maven TFE, BCE pom 3. BURIEE Intellid IDEA 2020.2 T HEAEHIR.
a.  4TJF IntelliJ IDEA, &+ “File > New > Project” .
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[£]1-9 #1#& Project

File Edit V Navigate C

Project

A Settings...

ode Analyz Refactor Bulld Run
» Project...
ct from

ject from

Ctrl+Alt+S

Ctrl+Alt

b. i%&+F Maven, Project SDK i#%£#¢ 1.8, i “Next” .

[£1-10 ECE Project SDK

[ools

C. EXKEBILIEA B E RG] TIEAF 8 1E, Hi “Create”, N — L B #E h

] “Finish” SR _LFEQ % .
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[&|1-11 52X Project 13

UDAFDemo

Create

d.  7E pom.xml SCAFH A NN T BCE .

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

</dependencies>

1-12 pom XHEHRINBCE

zhemalocation

odelVer

<dependencie

<depende

oupId
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7E TREESAEY “src > main > java” SCHF L RARA B, IEF “New >
Package” , #ri Package 1230 {4

Package tR¥E 75 E w X, A7nflw L A: “com.dli.demo”

[£]1-13 #j& Package

TEALERAR T B Java Class U, ARl Lh: AvgFilterUDAFDemo.

[E|1-14 A3

FilterUDAFDemo

2. Y%'5 UDAF BRECHS. UDAF BREseIl, FEVFEEUINJLA:

H & X UDAF 5 4% 7K org.apache.hadoop.hive.ql.exec. UDAF Fll
org.apache.hadoop.hive.ql.exec. UDAFEvaluator 2. pRA%SE 7R 24k K UDAF
%%, 5725 Evaluator 28 UDAFEvaluator 4% .

Evaluator 752 523 UDAFEvaluator ] init. iterate. terminatePartial.
merge. terminate iX )| NER %L,

m init BRFCEZHLE I UDAFEvaluator f init BREL.

m iterate AL NS, FREEAT N ERATIEAR.
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FE D

m terminatePartial LS8, A iterate BREGE LR G, R
4%, terminatePartial 54T hadoop [#) Combiner.

m  merge K terminatePartial fi&% [7145 5 .

m  terminate iR Al A& R R B R

VEAN UDAF BRECSEIL, AT AZZE 40 R RS

package com.dli.demo;

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

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

/*‘k*

* @jdk jdkl1.8.0

* @version 1.0

***/

public class AvgFilterUDAFDemo extends UDAF {

/**
* TEXHA T AvgFilter
=y

public static class PartialResult
{

public Long sum;

public static class VarianceEvaluator implements UDAFEvaluator {

/ /WM PartialResult X4
private AvgFilterUDAFDemo.PartialResult partial;

//BJE VarianceEvaluator LS4k B4

public VarianceEvaluator () {
this.partial = new AvgFilterUDAFDemo.PartialResult () ;

init () ;

/**
* init RECEEUI TG %, T Ubar IIBIERIL
*/

@Override

public void init () {

//BE sum MIEAH

this.partial.sum = 0OL;

/**

* iterate UUEANINIZSHE, IHHAT AT .
* @param x

* @return

#)

public void iterate(Long x) {

/4
=l

2
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FE D

if (x == null) {
return;
}
AvgFilterUDAFDemo.PartialResult tmp9 6 = this.partial;
tmp9 6.sum = tmp9 6.sum | Xx;

/‘k‘k

* terminatePartial TZH, HA iterate REGEIEHR G, REIFCEEIE,
* terminatePartial 2¥fLL-F hadoop f Combiner

* @return

V4

public AvgFilterUDAFDemo.PartialResult terminatePartial ()

{

return this.partial;

/**
* merge %W terminatePartial HIIREIZEE, HATHIE merge #AE
* @param
* @return
*/
public void merge (AvgFilterUDAFDemo.PartialResult pr)
{
if (pr == null) {
return;
}
AvgFilterUDAFDemo.PartialResult tmp9 6 = this.partial;
tmp9 6.sum = tmp9 6.sum | pr.sum;

/**
* terminate IR B RZ SRR ELE R
* @return
#
public Long terminate ()
{
if (this.partial.sum == null) {
return OL;
}

return this.partial.sum;
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[&]1-15 4R 5 UDAF KL

MyUDAF

3. HHMERERAR)E, EiT Intelli) IDEA T H 4% 5 H Jar 4.
a.  HEHETELAME “Maven” , % FE4SHE “clean” . “compile” %f4%
P BEAT 9 1E
MR, il “package” WHCHLHEATIT AL,

E1-16 St jar &

b. FTEMINE, A Jar BaHE] target H N, A& JEH . ARG &4 R
F|:  “D:\DLITesttMyUDAF\target” T4°4 “MyUDAF-1.0-
SNAPSHOT jar” .

4. Gk OBS il &, KAk Jar WIC/F EALH] OBS B#1E T .
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(1 88
Jar 1314 H1EA9 OBS MFFERIXIHES DLI BIBAFIKISER, A ERKIEHITIRIE.
5. (Alik) WLLE Jar ASCfF AL R DL FE P B, R .,
a. FxDLIEHfERG, Bl “BIREHR > Bpagi”
b. £ “FEFOUEH” W, Bia LAK Al gIEErpa.
c. fF “BIEREFA” SIHHE, BEUFSH.
m QR G “UAR.
= OBS #1%: P AFTER OBS #1%.
n HBEMALFREEIERRE, J7EESE A E R,
d. il “HiE” , SEREIERET .
6. & UDAF K%L,
a.  BSRESK DLIE RS, Al SQL PAFIAIEE & .
b. B3 DLIEHEHIG, Hdi “SQL A" , PATII IR “spark” , EFE
CLOIEE ) SQL BAFI FIEH
C. fF SQL #miE X fff \ N7l a4 d UDAF R, i “HUT” $esctilsd.
(MARY:
MRZEFFET BEXREFINETIEE, EHETSREDIL.

CREATE (OR REPLACE) FUNCTION AvgFilterUDAFDemo AS
'com.dli.demo.AvgFilterUDAFDemo' using jar 'obs://dli-test-obs01l/MyUDAF-
1.0-SNAPSHOT.jar"';

7. HEJHJEA SQL BAF, fH15AI%E K Function A2
a.  BRBIRWMRREEES G, &8 CWEEE” ) “AIIEEH” , fEXM
“SQL BB FAMENLI “ERAE” 7, HiE “HEZ” ) “HB”
b. fE “HEJFFAF” U, & HE” FERBASIE S
8. flif] UDAF %k,
TEEIEA) A 6 FR Al UDAF %

select AvgFilterUDAFDemo (real stock rate) AS show _rate FROM

dw_ad estimate real stock rate limit 1000;

9.  (Wi&) MFx UDAF %4,
W RAFHE ] UDAF RS, AT HAT DL B A H B i% ek 5

Drop FUNCTION AvgFilterUDAFDemo;

1.5 {£H Beeline 23 Spark SQL

DLI Beeline &4t

DLI Beeline /& — N Fi%E#: DLI IR 1IE P i 2472 H L H, 1Z 1T H3T DLI
JDBC =28, #4t SQL 42 B A= SQL A AT I ThRE
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HEETAE

7Ef# ] DLI Beeline 1, & ZHEAT W1 H484F

1. &R

DLI {4 — & N IERSS (1dentity and Access Management, fiifR IAM) #ET4E
YU AL 2 P S Z RSP P S AIE . AR L. U I 4 5 T
A, Tuﬁ‘ﬁjﬂ“ A = IRV
I 1AM, BT DAE RIS 4 A LA TAM H Y, A0 A SRS SR AE HIARA T =
’ﬁi}fﬁilﬁ‘ﬁﬁlﬂﬂml
HATEE A CRBI RO FITERS (IR RO
2. BIEPAF. 7E “PAFISRAL” drikdt “SQL BAF” , BRI SQL fEMk I SR,
(MEREY:

NREIENFINRFRAZEERAR, EEEWIE, FSEEERAFMEAAER. XTH
RNEARIFESE.

DLI ZEPig TETEH

ko
X g g
W N R

Ni
o

& AT DALE DLI & sl & R 3 DL & P L E.
ok DLI i &
) T 4 R EN SDK IR Bh 4, T bk o

F “DLI SDK DOWNLOAD” Wi, i “dli-clientkit-<version>” B#] %k DLI %/
jfuﬁjI/E\‘o

(MARiL:):
DLI ZFimZS|Edpa /9 "dli-clientkit-<version>-bin.tar.gz", SZIFE Linux TREP(ER, Bk
JDK 1.8 BLAERRA,

R

{# 8 DLI Beeline iE15#BR & i

{# i} DLI Beeline ML 2% 22255 IDK 1.8 54 L _FRRAS H-id B A 8548 &, #ESEE Linux 3R45
T{#H Beeline T. &,

T IR T A4 “dli-clientkit-<version>-bin.tar.gz” , H:71 version NRAS, LASZRR
WA 5 i

HEBRE H %, B4 AT H 3 bin, conf. lib, 5rBIFEH T Beeline 1 XHHT I
A E SRR

J&)\Eﬂ%l# conf H3%, # “connection.properties.template” i 44 %,
“connection.properties” , It BiEHES

HEASATIAAS bin B3, Ji2) beeline A%, $ufridfiedn & BT H4T SQL iAA), Wi R AT
7N
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$bin/beeline

Start Beeline

Welcome to DLI service !

beeline> !connect

Connecting from the default connection.properties

Connecting to jdbc:dli://dli.xxx.com/8fc20d97a4444cafba3c3a8639380003
Connected to: DLI service

jdbc:dli://dli.xxx.. (not set)> show databases;

bjhk |
db xd \
dimensions adgame
odbc_db |
sdk_db I
tpch csv 1024 |
tpch csv_4g new |
tpchnewtest |
tpchtest I

xunjian |

10 rows selected (0.338 seconds)

R tR] LAAE JE 3l beeline JIASIN @I ay AT LI BIER S, Wk For, WERER
ZH A4, Beeline 2 H/RthEAHICAE B

$bin/beeline -u 'jdbc:dli://dli.xxx.com/8fc20d97a4444cafba3c3a86393800037
authenticationmode=aksk'

Start Beeline

Connecting to
jdbc:dli://dli.xxx.com/8fc20d97a4444cafba3c3a8639380003?usehttpproxy=true;proxyhost
=10.186.60.154;proxyport=3128;authenticationmode=aksk

Enter region name: xxx

Enter service name: DLI

Enter access key(AK): <real access key>

Enter secret key(SK): Khrhkhkhkkhkhkhkhkrrhkhkhkkhhkhkhkhkrrhkhkhkhkhkhkhkhkrrhhhkkkx

Enter queue name: default

Connected to: DLI service

Welcome to DLI service !

jdbc:dli://dli.xxx.. (not set)>

-

DLI Beeline #4554

DLI Beeline . #f— R4 4, ®BANmALL V7 XANFF5IFE, #lan “lconnect”, H
KSR 1-8.

Z21-8 DLI Beeline ¥y

we ik

lconnect | JEIL RN IEESHN T FOER R DLIRSS, EAMASEL MINEEOA
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A4 3%
ff) “connection.properties” SCHEIESE,

'help FTER A 4T R BSOS

thistory JEIR A AT AT S

loutputfor | & E AL RIS, CFF

mat table,vertical csv2,dsv,tsv2 xmlattr, xmlelements, &F—F#% =X 1 2 A7 15 B
TEZ DL i H A% =X

Iproperties | i@idhn# “connection.properties” SCF%EREF DLI RSS . 1%3hAE
Hj1connect AH[F], {H 2 W] LAYR & 0 B SO

Iquit B beeline &1 .

frun AT —A SQL WA HI T i
Irun <scriptfile>

Isave B YR 2 15 B V(R AE 2 beeline.properties 31, R XJT S beeline I £ [
B INERIX L 1 .

Iscript FEPAT B 2 ORAE B — AR . .
Iscript /tmp/mysession.script
PATZIBER 2 G, JFEMa 2K RTZE “/tmp/mysession.script” .
FRAAT Iscript, S RHIAILSR . AT RER), RaEituridsT
'run /tmp/mysession.script

Iset % Beeline A5 &, f0:
Iset color true
Iset Ji5 [ A S HON SR A AR &H1E .

Ish PAT—A Shell JEIA, Flt0:
Ish <shellscript>

Isql TR AT 2% SQL iEH), beeline FHAN T iy & (15 A BRI\ 2 FE4 fisql
4, sql WALy 525 . Bt
Isgl <sqgl>

Idliconf A DLl HE XEE.

DLI Beeline Z#HI&$1T

&I

DLI Beeline SZHF i JA 2 iy 24T IETHE 254K 1-9.
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£%1-9 DLI Beeline X#FaB &4 SITIEIN

HSITIED Ei:23%

-u <database URL> ZEH DLIJDBC Y url, Hburl F2RH
g SRERR. AT :
beeline - udb_URL

-e <query> T EPATI SQL 1EA), T LN 2 441
f), DAorSlalke, iER) RG]
Fhk k.

-f <file> i EEAT B IIA S A

--dliconf property=value R E ) DLI &

--property-file=<property-file> I AR E 17 SR EUE 12 J8 M SO I
5| DLI AR %S .

--help FIED g AT IR T By o

Eif R

DLI Beeline S £ 2 Fh ity 2 A% 28, % 4% =X AT LU i loutputformat 45 5E . DLI
Beeline Sz 1% A% 0035 table, vertical, csv2, dsv, tsv2, xmlattr,
xmlelements.,

® table
table #% =i th (1 25 SR LA I Lo, il
loutputformat table
select id, value, comment from test_table;

+-——— e fom +
| id | wvalue | comment |
+———— e fom +
| 1 | Valuel | Test comment 1
| 2 | Value2 | Test comment 2
| 3 | Value3 | Test comment 3
+———— e fom +
® vertical

DAT N ICH LR EAE, F— @ ELL key-value FIE g, .
loutputformat vertical

select id, value, comment from test_table;

id 1

value Valuel

comment Test comment 1

id 2

value Value2

comment Test comment 2
id 3
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value Value3

comment Test comment 3

® Csv2
AAi SO I AE R A Bl (e AseA), HE S (O AR N aer, .
loutputformat csv2

select id, value, comment from test_table;

id,value, comment

1,Valuel, Test comment 1
2,Value2, Test comment 2
3,Value3, Test comment 3

® dsv
R AT — R0k, BRICRB AN FBIB AR A E 70, Bilan:
loutputformat dsv

select id, value, comment from test_table;

id|value |comment

1 |Valuel|Test comment 1
2 |Value2|Test comment 2
3 |Value3|Test comment 3

® {sv2
AT — R0, BRICRM BN FERIB LLTEAEAE 706, #ian.
loutputformat tsv2

select id, value, comment from test_table;

id value comment
1 ValuelTest comment 1
2 Value2Test comment 2

3 Value3Test comment 3
® xmlattr
FF1E SQL iR [AIF) XML JeER B BRI %, #lin:
loutputformat xmlattr
select id, value, comment from test_table;

<resultset>
<result id="1" value="Valuel" comment="Test comment 1"/>
<result id="2" value="Value2" comment="Test comment 2"/>
<result id="3" value="Value3" comment="Test comment 3"/>

</resultset>

e xmlelements

B — D RAEFHN XML TR E, #5350y <elementName>{i

</elementName>, i11:
loutputformat xmlelements
select id, value, comment from test_table;

<resultset>
<result>
<id>1</id>
<value>Valuel</value>
<comment>Test comment 1</comment>

</result>
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<result>
<id>2</id>
<value>Value2</value>
<comment>Test comment 2</comment>
</result>
<result>
<id>3</id>
<value>Value3</value>
<comment>Test comment 3</comment>
</result>
</resultset>

1.6 £ JDBC $23 Spark SQL {Full
1.6.1 FRERAR 55 i HE b 41t

®’En=
DLI SCRFFE LA N i 8 IR 55 v AT 0 B B . w0k, BRI R 33k
BUERAS S, 6% T Endpoint 11T H 45
BIELE
HEE DL RS A% 29 jdbe:dliz//<endPoint>/<projectid>. PR3 75 B2 S5 HUR I F
Endpoint F135 H 4 5
TE1 A7 B A REL DL X (1) Endpoints 7Rz DU E 7 Sg e f, B4, SRIETE
“CRAIEUE” TUTH R H gR S
1.6.2 T~ JDBC IXE1 £
®’En=
JDBC JH J-H4% DLI k5%, #&rTLAfE DLI A B & F 8Rsh k.
BRIEDR

HE1 E DL HEEH S
S22 A EHE SR SDK KB N E itk
$98 3 7£ “DLI SDK DOWNLOAD” T, #efHmakzh T #.
e JDBC IKzht
filtn gy “dli-jdbe-1.1.2” BIA N4 1.1.2 ji4s IDBC 33 L.
(AL

JDBC IRENE A “dli-jdbc-<version>.zip”, IFEFFEEE (Linux, Windows &) FrBRRA
rhEF, BRE JDK 1.7 LA AR,

N\

N\

N\
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TR

1.6.3 TAIE
BIEIH S

{82F IDBC %37 DLI BREHEHET, 75 B i P il A7 DA 44

BRIELSR

H 1l JDBC SZHE M A IEEAUT 2, Access Key/Secret Key (AK/SK)F Token, ik %
Horp—F 5 KT VGERP A o ZIK-SUGIE, o] ASCRHE F =65 A1 1AM 1 P e s
EHR, HEFaEH 67 L.

o (HMEF) A AK/ISK
a. E3 DLl HHEERHE.
b. fEVIIA B AR R AR IR “CRIEUE” .
c. %: “ERIMFEUE” BT, BRI “BHAIR” , UlRB) <y es” il
d. SR “HTIGUT IR A, BN CBSEERL” M R RKAER T .
e. il “HiE” , NEUE.
f. F#EUKRIIE, fE credentials SO RIAIIREL AK F1 SK 15 E.o
e 3RHY Token
28848 Token AIE 7 2058 BROAIE AU, 75 EE3REUAH 7' Token J17E JIDBC i
ZHTHICE Token /55, IR Token MVEAPIRATT .
a. Ki% POST https://[<IAM_Endpoint>/v3/auth/tokens, 1 [f] & i 51 $R B 235 15
515, R4+ 1AM [¥) Endpoint.
RN EREIUR
(%88

TETIRBEPHMM FREEERALGRE, FIHESE (S—SBIALRS APl 2%),

{
"auth": {
"identity": {
"methods": [
"password"
1,

"password": {

"user": {
"name": "username",
"password": "password",
"domain": {
"name": "domainname"

}
}
}
bo
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"scope": {
"project":

{

"id": "0aa253a3la2f4cfda30eaal73fee6477" //fRi¥ project id &

“0aaz253a3la2f4cfda30eaal73feec6477”

}
}
}
}

b. i SR R R Dh i 7R R S Sk L S “X-Subject-Token” [F{EEP A Token

1.

1.6.4 {£F JDBC 123 {El

B#IEAR

1E Linux 2% Windows 3% N4 0] DL JDBC M AL i%ER: DLI RS im i A /E .

(AR

{83 JDBC % DLI 1R3ZHENIZITIE Spark 5|28 L,

DLI 32 13 R, &F—PpRAY#S v DL S i —FF JIDBC 287, 7EfiH JDBC
FEAR S5 28 IE, 17515 FH 5 G JAVA 285,

R 5% AR 0K 1-10 Frow

%

2R1-10 FHEIERRRGT
DLI 28! JDBC 23! JAVA 23!
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
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AR S

BRIESR

FEAE ] JDBC R, 5 ZHEAT U0 N R AE:

1 BB
DLI {4 — & N IERSS (1dentity and Access Management, fiifR IAM) #ET4E
AN R Z P E T ZRS IR 7 S AIE. BERSEC . V7 in) 450 55 1)
RE, T LA B A 22 4 s ) 2= PR VR A D 1)
I 1AM, EATLIER K-S R4 03 TR 1AM B, IR FH SRS SR il A 1x =
PEIR I )G
HATEE A CRBI RO FITERS (IR RO
2. AIEEBAF. 75 “BAFIZRAL” ikt “SQL BAFI” , Bl SQL YEMK IR B
(%88
WREEENFIRNAFAEEERBR, HIEIE, SEEERAFPEANEATER. XTI
NHEKREESE,

HB1 /Al IDBC HIHLEE 4% IDK, JDK AN 1.7 UL ERRA, FEic BT &,
]2 % 162 % IDBC W&, FKELDLIIDBC 4Kz “dli-jdbe-<version>.zip” ,

ik [, 345 “dli-jdbc-<version>-jar-with-dependencies.jar” .

S 3 {EfliH IDBC Mkl , ¥ b— gk rsCrF “dli-jdbe-1.1.1-jar-with-

dependencies.jar” ¥SINZE Java LFER) “classpath” #42 TF .

£18 4 DLIJIDBC $4tH A S YA UEFE R DLI AR5, B Token F1 AK/SK. $EHX Token

1 AK/SK H 7571052 W, 1.6.3 AiE.

$I1B 5 ffiF] Class.forName () Jn#k DLI JDBC IREhFE)F .

Class.forName(""com.dli.jdbc.DIiDriver™);

#$9% 6 @it DriverManager [1) GetConnection J57%: 617 Connection.

Connection conn = DriverManager.getConnection(String url, Properties info);

o, JDBC MIBLETUEL url fE N, 1% 111 B S%. IDBCEEN SR, BT
7€ url th A5 6] e 4 B G B 04, A AT LUERE Info X 4 ah& B B, BEAKJE
Z 3R 1-12.

F=1-11 BEEEEESH
S¥ ETp%
url url A% .

jdbc:dli://<endPoint>/projectld? <keyl>=<vall>;<key2>=<val2>--*
e endpoint 5 DLI ffJ3 4 . projectld ¥§ 5 H 1D

) 45 2R A SR DLI X S2F Endpoint, Mz “HIF 47 > “JREFEIE” 7T
T AR H 2 5 -
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o “? 7 JFMHIEHEAMMAEDT, AN EILL “key=value” FIEAFIH, A
BIUZELL <7 BRI, XSl B 0 T LLERE Info Xt RA4E N
Info Info £& N B 7€ XIWBECE T, # Info 3 B IEDUE N, AT 3N null. FCE RS2
Az info.setProperty("J& LI, @ HEAE")

F1-12 B4

B WL E AE | ik

gueuename 2 - DLI AR %% 1IBAF 24 K

databasename 5 - R AR

authenticationm | & token B UGET 0, MRS R R token

ode a¥ aksk.

accesskey - AK/SK IMIEZHH, RIUT NiES %
1.6.3 A\iE.

secretkey A - AK/SK IMIEZHH, RET NiES %
1.6.3 \iiEs

servicename

authentication
mode=aksk I}

MRk5s 2 H%, BRI “dli” .

WA
token authentication | - Token WAilE, NIETTRIES% 1.6.3 1A
mode=token N
I A 20
charset % UTF-8 | JDBC %7 2.
usehttpproxy % false S S VT R ACEE.
proxyhost usehttpproxy=t | - i AL host.
rue i 2L
B
proxyport usehttpproxy=t | - i i AR5
rue i 2L
&
dli.sgl.checkNo | 7 false R FVFA ] executeQuery 22 14T ¥
ResultQuery AR 4R )R] (1 DDL) .
o “false” Fin VP
o “true” FTRA V.
jobtimeout % 300 s (N |2 ST TS LT R VAP )
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w5

B WIRECE BIAE | R

iam.endpoint T, BIARE | - -
regionName F

ZhPHE

obs.endpoint 4, BIARAE | - -
regionName H

ik izer
directfetchthresh | 75 1000 T AR A b 25155 10 T R [m 45 SRR TS
old JER I 15 ) BRI

ERLEI{H 1000,

PRI 25 R N TS T T E A,
Al LA getJobResult $EEUEE R .
YEMERANTEMEE, BHFEFI
FHEE SRR R AR

B4 Statement Xf %, & E K SHIFIEAL Spark SQL 2 DLI k55 -
Statement statement = conn.createStatement();

statement.execute("SET
dli.sgl.spark.sgl.forcePartitionPredicatesOnPartitioned Table.enabled=true");

statement.execute(*'select * from tb1");

RILEE R

ResultSet rs = statement.getResultSet();
WIREER .

while (rs.next()) {

int a = rs.getInt(1l);
int b = rs.getInt(2);
}

KBS
conn.close();
R

import java.sql.*;

import java.util.Properties;
public class DLIJdbcDriverExample {

public static void main(String[] args) throws ClassNotFoundException,
SQLException {
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Connection conn = null;
try {
Class.forName ("com.dli.jdbc.DliDriver") ;
String url =
"Jdbc:dli://<endpoint>/<projectId>?databasename=dbl; queuename=testqueue";
Properties info = new Properties();
info.setProperty ("authenticationmode", "aksk");

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

(
(
info.setProperty ("accesskey", "<real ak>");
info.setProperty ("secretkey", "<real sk>")
conn = DriverManager.getConnection (url, info);
Statement statement = conn.createStatement();
statement.execute ("select * from tbl");
ResultSet rs = statement.getResultSet();
int line = 0;
while (rs.next()) {
line ++;
int a = rs.getInt(l);
int b = rs.getInt(2);
System.out.println("Line:" + line + ":" 4+ a + "," + b);
}
statement.execute ("SET
dli.sqgl.spark.sqgl.forcePartitionPredicatesOnPartitionedTable.enabled=true");
statement.execute ("describe tbl");
ResultSet rsl = statement.getResultSet();

line = 0;
while (rsl.next()) {
line ++;

String a = rsl.getString(l);
String b = rsl.getString(2);
System.out.println("Line:" + line + ":" + a + "," + Db);
}
} catch (SQLException ex) {
} finally {
if (conn != null) {

conn.close() ;

FRERNEE
JF)A IDBC HiRIIAE, AT AR RGN RG22 T Hiko
(11 %88
o NBRESHIEBAFEEF, FEOEGRHTEL.
o 115 RLELEMA IDBC WKahEEBIRINEE. WMRFEMFEMIXINEE, IR HHRZA IDBC IX
e,
TP JE EIRIIRE T AL Info ZHH AU 1-13 Fros @ e .
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#*1-13 EilTIRER M

B W7

AIANE

VALS_KEY

USE_RETRY K | & false EFEER. ®EAN “true” , BRHFEE
EY e

RETRY_TIMES_ | & 3000 H E] AR (2R o EWREN

KEY 30000ms.

RETRY_INTER | & 3 A FEUEE N 3~5 K.

WE JDBC ICEWSH, JTa EikThag, QIEsERE, »~lnT.

import com.xxx.dli.jdbs.utils.ConnectionResource;//5| A“ConnectionResource”, Hi&fHE

BIEIEi
import java.sqgl.*;

import java.util.Properties;

public class DLIJdbcDriverExample {

private static final String X AUTH TOKEN VALUE = "<realtoken>";

public static void main (St
SQLException {
Connection conn = null;

try {

ring[]

args) throws ClassNotFoundException,

Class.forName ("com.dli.jdbc.DliDriver") ;

String url =

"Jdbc:dli://<endpoint>/<projectId>?databasename=dbl; queuename=testqueue";

Properties info = new Properties():;

info.setProperty ("token", X AUTH TOKEN VALUE) ;

info.setProperty (ConnectionResource.USE_RETRY KEY, "true"); //HFREEIR
info.setProperty (ConnectionResource.RETRY_TIMES KEY, "30000");// EiRIAE

ms

info.setProperty (ConnectionResource.RETRY INTERVALS KEY, "5");// ERK¥

conn = DriverManager.getConnection (url, info);

Statement statement

= conn

.createStatement () ;

statement.execute ("select * from tbl");

ResultSet rs = statement.getResultSet () ;

int line = 0;

while (rs.next()) {
line ++;
int a = rs.getln
int b = rs.getln

t(1l);
t(2);

System.out.println("Line:" + line + ":" + a + "," + Db);

}

statement.execute ("describe tbl");
ResultSet rsl = statement.getResultSet();

line = 0;
while (rsl.next())
line ++;

{

String a = rsl.getString(l);
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String b = rsl.getString(2);
System.out.println("Line:" + line + ":"
}
} catch (SQLException ex) {
} finally {
if (conn != null) {
conn.close();

}

}

1.6.5 J]DBC APl &%

a+ """ +b);

DLI JDBC Driver 377 JDBC trfEfI % APl, A% AP AR AR, #ltngd

K5 APL “prepareCall”, B i 2 APL 0 H

“SQLFeatureNotSupportedException” % . APl V1% 2% JDBC &M
https://docs.oracle.com/javase/8/docs/api/java/sql/package-summary.html.

X HY APL 53R

DLI JDBC Driver SZ###) API FIR TR, XA RES IDBC b= A SR 7 I A& v

Y.
e  Connection AP SZRFIH F 7152544
- Statement createStatement()
- PreparedStatement prepareStatement(String sqgl)
- void close()
- boolean isClosed()
- DatabaseMetaData getMetaData()

- PreparedStatement prepareStatement(String sql, int resultSetType, int

resultSetConcurrency)
e  Driver APl SCRFIH H 52544
- Connection connect(String url, Properties info)
- boolean acceptsURL(String url)

- DriverPropertylInfo[] getPropertyInfo(String url, Properties info)

®  ResultSetMetaData AP1 7 #7115 Fl 7775254 -
- String getColumnClassName(int column)
- int getColumnCount()
- int getColumnDisplaySize(int column)
- String getColumnLabel(int column)
- String getColumnName(int column)
- int getColumnType(int column)
- String getColumnTypeName(int column)
- int getPrecision(int column)
- int getScale(int column)
- boolean isCaseSensitive(int column)
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e  Statement API SZHFIH F 1555 44
- ResultSet executeQuery(String sql)
- int executeUpdate(String sqgl)
- 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()

®  PreparedStatement AP1 3¢ ¢ 1) F 7714544
- void clearParameters()
- boolean execute()
- ResultSet executeQuery()
- int executeUpdate()
- PreparedStatement Set %41/ /77

®  ResultSet API SRR H H 715454
- int getRow()
- boolean isClosed()
- boolean next()
- void close()
- int findColumn(String columnLabel)
- boolean wasNull()
~ get RANTTIE

e  DatabaseMetaData API 37 1% Fl 5 125 44
- ResultSet getCatalogs()

(AR
7E DLI RS+ E Catalog AIHES:, IR[EIZSAY ResultSet,
- ResultSet getColumns(String catalog, String schemaPattern,
String tableNamePattern, String columnNamePattern)

- Connection getConnection()

- getTables(String catalog, String schemaPattern,String tableNamePattern, String
types[])

(D 88
ZFTEARYN Catalog 21, schemaPattern XFRZ DLI fR55HY database FIHES:.,

- ResultSet getTableTypes()
- ResultSet getSchemas()
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- ResultSet getSchemas(String catalog, String schemaPattern)

1.7 7£ Spark SQL {Fll A {5 A 1th 38 2 (8] iR 44
1.7.1 #IBZ B EiEAHL R

b T == [B) B AR A

b 2 2 B bl SRR O LT, T RIS RLE . TS KN A 4525 7 THI Y

(EPISY

FE RS LS F A AR 1B E AL S B Rl

HWH, M E R DL A A T AR RS . R B A R e A, W]
DRI HE X R IAR . K. 2R AR5,

DLI #FHith IRz

[B) R 2 R

Point (&)

LineString (£&)
Polygon (i)
MultiPoint (£ )
MultiLineString (££k)
MultiPolygon ()

(MR

IR BYik =

ERE RS EIERFR 9 — TR ERY Geometry SREY,

M 2 B U T e vh R A A1V B Y SR N, R DO R E . M
R AR A

1.7.2 DLI X #: R ith T8 2 8] Z5 18] o5 0 53 38

DLI 5% 1 R FE 2% (8] EF Geomesa 1145 [0 2 ) BRI BHE T, X EEpR HR] LA A

ZN

Hh 438 R % (Geometry Constructors)
Hh 35 H] R % (Geometry Accessors)
Hh PR 54 R %0 (Geometry Cast)
M3 i dE R %L (Geometry Editors)

Hh ¥4 B B0 (Geometry Outputs)
HFESC R A% (Spatial Relationships)
Hh P AL PR 2L (Geometry Processing)

TR LA A 8] Je s 2 1) 2 0 R B A O 3K
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1.7.3 IR B TG ERZTE

1. fiJ% DLI % geotbl:
create table geotbl(id String,name String,loadtime date,location String)

2. MRPEHEAEIES T, H location FBHH N DL WKT 755 5 8 715 11 25 [ B0 AL b
o .

insert into geotbl select '1','amy",'2015-05-01","POLYGON ((30 10, 40 40, 20 40, 10
20, 30 10))"

insert into geotbl select '2',"amy"*,’2015-05-01","POLYGON ((60 10,70 60,80 0,60
10))

insert into geotbl select '3','amy",'2015-05-01","'MULTIPOLYGON (((30 20, 45 40, 10
40, 30 20)), ((155, 40 10, 10 20, 5 10, 15 5)))"

insert into geotbl select '4','amy"','2015-05-01","POLYGON ((35 10, 45 45, 15 40, 10
20, 35 10),(20 30, 35 35, 30 20, 20 30))'

insert into geotbl select '5°,"amy*,'2015-05-01","LINESTRING (30 10, 40 40, 20 40,
10 20, 30 10)"

insert into geotbl select '6',"amy’,'2015-05-01",'"POINT (11 22)"

insert into geotbl select *7°,"amy"*,’2015-05-01","'MULTILINESTRING ((30 10, 40 40,
20 40, 10 20, 30 10),(30 10, 40 40, 20 40, 10 20, 30 10))

insert into geotbl select '8',"amy’,'2015-05-01","MULTIPOINT ((11 22),(10 22))'
Je 8277 [B) 2 ) B s 1R 2T XS AT s

(MERY
HRIRAR SRR TR FRIVRIT SR ESA.

1.7.4 HBIBH)IE oK 2

iy PR AL s R K T LS E AN WKT . WKB. GeoHash % fith 54 A\ )it i Geometry .

st_geomFromGeoHash

Geometry st geomFromGeoHash (String geohash, Int prec)

iR 1] 5 Geohash ‘745 £ geohash (base-32 #ifid) XJ M (114 FAEN) Geometry, Fk5EE N
prec fii. 15X GeoHashes [ £ {5 5., 5% Geohash.

ZNUE
o  Hifjind:

select st_astext(st_geomFromGeoHash('ssf17',25))
o HMLIR:

POLYGON ((25.4443359375 26.9384765625, 25.4443359375 26.982421875, 25.48828125
26.982421875, 25.48828125 26.9384765625, 25.4443359375 26.9384765625))

st_box2DFromGeoHash

Geometry st box2DFromGeoHash (String geohash, Int prec)

st_geomFromGeoHash %%, 7~ [F st_geomFromGeoHash.
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st_geomFromWKB
Geometry st geomFromWKB (Array [Byte] wkb)
MR SE [ CRSCAARICHR & 1 3 %R (WKB) Il Geometry .
ZNIE
o  Hififie:

select st_astext((st_geomFromWKB(st_asBinary(st_geomFromText(location)))))
from geotbl where id="3"

o HMLR:
MULTIPOLYGON (((30 20, 45 40, 10 40, 30 20)), ((15 5, 40 10, 10 20, 5 10, 15
5)))

st_geomFromWKT

Geometry st geomFromWKT (String wkt)

R3EL € K CFCANRCIE S (WKT) 48 Geometry.

st_geomFromText

Geometry st geomFromText (String wkt)
st_geomFromWKT [ 5Fx .
ZNUE
o  Hifjind:
select st_astext((st_geomFromText(location))) from geotbl where id="1"
o A4

POLYGON ( (30 10, 40 40, 20 40, 10 20, 30 10)

st_geometryFromText(String wkt)

Geometry st geometryFromText (String wkt)
st_geomFromWKT )51 Fx .
ZNUE
o Wil
select st_astext((st_geometryFromText(location))) from geotbl where id="5
o AL

LINESTRING (30 10, 40 40, 20 40, 10 20, 30 10)

st _lineFromText

LineString st lineFromText (String wkt)
M5 5 B WKT 6% LineString.

ZN R
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o Hifjind:
select st_astext((st_lineFromText(location))) from geotbl where id="5"
o ML

LINESTRING (30 10, 40 40, 20 40, 10 20, 30 10)

st mLineFromText

MultilLineString st mLineFromText (String wkt)
G 545 7€ WKT XS] MultiLineString.
ZNUE
o Hifjind:
select st_astext((st_mLineFromText(location))) from geotbl where id="7"
o Hilj4iR:

MULTILINESTRING ((30 10, 40 40, 20 40, 10 20, 30 10), (30 10, 40 40, 20 40,

20, 30 10))

st mPointFromText

MultiPoint st mPointFromText (String wkt)
B 5% % WKT AR ) MultiPoint.
ZNE
o Hiflmd:
select st_astext((st_mPointFromText(location))) from geotbl where id="8"

° T 1) 45 5

MULTIPOINT ( (11 22), (10 22))

st_mPolyFromText

st makeBBOX

MultiPolygon st mPolyFromText (String wkt)
B 525 € WKT AHXJ M 1) MultiPolygon.
ZNUE
o  Hifjiyd:
select st_astext((st_mPolyFromText(location))) from geotbl where id="3"
o AL

MULTIPOLYGON (((30 20, 45 40, 10 40, 30 20)), ((15 5, 40 10, 10 20, 5 10,
5)))

Geometry st makeBBOX (Double lowerX, Double lowerY, Double upperX, Double upperY)

Bl BA 45w 1 S0 FHE Y Geometry .

ZN iR

10

15
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st_ makeBox2D

Geometry st makeBox2D (Point lowerLeft, Point upperRight)

EERtITRC
select st_astext((st_makeBB0OX(10,20,10,20)))
g R

POINT (10 20)

Bl —/ANH4S € points € X 1) Geometry.

ZN IR

st_makePoint

B2

select st_astext(st_makeBox2D(st_castToPoint(st_geomFromWKT('POINT (11
22)"),st_castToPoint(st_geomFromWKT(‘POINT (10 20)%))))

EERECE S

POLYGON ( (10 20, 10 22, 11 22, 11 20, 10 20))

Point st makePoint (Double x, Double y)
G —/NE x Fy A4FR[F) point.

ZN IR

st_makePointM

EERtITRC
select st_astext(st_makePoint(1,2))
et

POINT (1 2)

Point st makePointM(Double x, Double y, Double m)

G —/ N X,y A m AEFRE point.

ZNE

st_makePolygon

et
select st_astext(st_makePointM(1,2,2))
LR

POINT (1 2)

Polygon st makePolygon (LineString shell)

B 45 7€ LineString shell 7./ Polygon, % LingString & & W25 & ) o

ZN R
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o Hilimd
select

st_astext(st_makePolygon(st_castToLineString(st_geomFromWKT('LINESTRING
(30 10, 40 40, 20 40, 10 20, 30 10)"))))

o Hill4R:

POLYGON ( (30 10, 40 40, 20 40, 10 20, 30 10))

st_point
Point st point (Double x, Double y)
IR A B 25 5 AL ARMEL Y point.  IX /& st_makePoint ] OGC %14 .
ZNUE
o  Hifjind:
select st_astext(st_point(1,2))
o  HifgER:

POINT (1 2)

st_pointFromGeoHash

Point st pointFromGeoHash (String geohash, Int prec)

iR 5] Geohash T4 H geohash (base-32 #fi) 5 XA FEHE R J LA X G Fh L Ab 1)
point, FHok5 N prec fiz. 4555 Geohash I £{5 ., &2 M Geohash.

ZNUE
o Miflm4:

select st_astext(st_pointFromGeoHash('s5zv4',25))
o A4

POINT (11.00830078125 21.99462890625)

st_pointFromText

Point st pointFromText (String wkt)
B 545 € WKT AR point.
ENCIE
o Hifjmd:
select st_astext(st_pointFromText("POINT (1 2)"))
o  Hifish

POINT (1 2)

st_pointFromWKB

Point st pointFromWKB (Array[Byte] wkb)

BIEE 545 WKB AN [ point.
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ZN IR
o Hifjmd

select st_astext((st_pointFromWKB(st_asBinary(st_geomFromText(location)))))
from geotbl where id="6"

o  HillLER:

POINT (11 22)

st_polygon
Polygon st polygon(LineString shell)
B 45 € LineString shell JE %11 polygon, H.i% polygon @542 M & 11 .
ZNE
o Hilmd

select st_astext(st_polygon(st_castToLineString(st_geomFromWKT('LINESTRING
(30 10, 40 40, 20 40, 10 20, 30 10)"))))

o Hill4R:

POLYGON ( (30 10, 40 40, 20 40, 10 20, 30 10))

st_polygonFromText
Polygon st polygonFromText (String wkt)
A7z 545 % WKT FH%F M) polygon.

ZNUE

o il s:
select st_astext(st_polygonFromText("POLYGON ((30 10, 40 40, 20 40, 10 20, 30
10)))

o AL

POLYGON ( (30 10, 40 40, 20 40, 10 20, 30 10))
1.7.5 #h 3B [0] e 2

st_boundary

Geometry st boundary (Geometry geom)

iR 7] geom i1 1K) Geometry. HIHE geom A%, iR A4 ) Geometry

ENCIE

o HifjmA:
select st_astext(st_boundary(st_geomFromWKT (location))) from geotbl where
id="1"

o  HifER:

LINESTRING (30 10, 40 40, 20 40, 10 20, 30 10)
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st_coordDim

Int st coordDim(Geometry geom)

IR [F] Geometry geom A4 %R 4E %k .

zZNE

st_dimension

FER

select st_coordDim(st_boundary(st_geomFromWKT (location))) from geotbl where
id="2"

LR

N

Int st dimension (Geometry geom)
R[] Geometry X RIFIIEG 4ERE, A4 BE NN T BUEE T AR AR 4EFE

zZNE

st_envelope

fER iR

select st_dimension(st_boundary(st_geomFromWKT (location))) from geotbl where
id="2"

)2

f

Geometry st envelope (Geometry geom)

IR [F1FR7R geom 1 FHER) Geometry.

zZNE

st_exteriorRing

e RS
select st_astext(st_envelope(st_geomFromWKT (location))) from geotbl where id="1"
AL R

POLYGON ( (10 10, 10 40, 40 40, 40 10, 10 10))

LineString st _exteriorRing(Geometry geom)

% [5] geom AMEEERY LineString; 415 geom A~/ Polygon, i[5l null.

ZNE

A%

select st_astext(st_exteriorRing(st_geomFromWKT (location))) from geotbl where
id="1"

AL R

LINESTRING (30 10, 40 40, 20 40, 10 20, 30 10)
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st_geometryN

Geometry st geometryN (Geometry geom, Geometry n)

ik geom & GeometryCollection, Ji%[=] geom (25 n > Geometry (M 1 FFIRHIER
1) IR AR, MER[E geom.

ZNUE

o  Hifjird:
select st_astext(st_geometryN(st_geomFromWKT (location),1)) from geotbl where
id="1"

o  Hil4iR:

POLYGON ((30 10, 40 40, 20 40, 10 20, 30 10))

st_interiorRingN

Geometry st interiorRingN(Geometry geom, Int n)

IR 5] geom ()5 n NP FEB LineString #. W12k geom AN Polygon 2445 5€ ) n #E Hi VG
B, U [E] nulls

ZNGE

o  Hifjfnd

select st_astext(st_interiorRingN(st_geomFromWKT (location),1)) from geotbl
where id="4'

o HilLEiR:

LINESTRING (20 30, 35 35, 30 20, 20 30)

st_isClosed

Boolean st isClosed(Geometry geom)

L5 geom 2 LineString 5% MultiLineString Jf H A S & S w4, MR [ true. T
A HAth Geometry 2573 [A] true.

ZNUE
o  Hiflfgd:

select st_isClosed(st_geomFromWKT (location)) from geotbl where id="6"
o AL

TRUE

st_isCollection

Boolean st_isCollection(Geometry geom)
Uik geom & GeometryCollection, TR [A] true.
ZNUE
o Hififnd
select st_isCollection(st_geomFromWKT (location)) from geotbl where id="7"
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st_isEmpty

st_isRing

st_isSimple

st_isValid

o  HillLER:

TRUE

Boolean st isEmpty (Geometry geom)
Wik geom A=, NR[AE true.
ZNAE
o Hifm4:
select st_isEmpty(st_geomFromWKT (location)) from geotbl where id="1"
o HifjLR:

TRUE

Boolean st isRing(Geometry geom)

15 geom & LineString B¢ MultiLineString - H. ¥R FL2 i 8 Caj 2 2 UVE

st_isSimple), iR [A] true.
ZNUE
o Miflm4:
select st_isRing(st_geomFromWKT (location)) from geotbl where id="1"
o AL

TRUE

Boolean st _isSimple (Geometry geom)
R geom WA T LA AT, Bl BB E AV, R [E] true.
ZNE
L4 W2
select st_isSimple(st_geomFromWKT (location)) from geotbl where id="2"
o  ifj4h

TRUE

Boolean st _isValid(Geometry geom)

W AYE OGC SFS #iE, Geometry fEFR4M FA L, MR [ true.
ZNUE
o  Hifjid:
select st_isValid(st_geomFromWKT (location)) from geotbl where id="3"
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o  HillLER:

TRUE

st numGeometries

st numPoints

st_pointN

st x

Int st numGeometries (Geometry geom)
it geom J& GeometryCollection, Wiz [7] Geometry HJ 4. &, [\ 1.
ENUE
o  Hififnd:
select st_ numGeometries(st_geomFromWKT (location)) from geotbl where id="'3"
o  HifjgE .

N

Int st numPoints (Geometry geom)
iR Al geom H A T A5 5
ZNUE
o  Hifjd:
select st_numPoints(st_geomFromWKT (location)) from geotbl where id="4"
o AL

O

Point st pointN(Geometry geom, Int n)

I geom & LineString, iz [B] geom FIZE n NS AE N Point. U5 n 2 4 A
LineString PR R AT T4, Wi geom A& LineString, R[] null.

ZNUE
o  Hifjiyd:

select st_astext(st_pointN(st_geomFromWKT (location),2)) from geotbl where id="5"
o  HifgER:

POINT (40 40)

Float st x(Geometry geom)

WA geom & Point, TR [AZ f A X A4 FR .
ZNUE
o Hififnd
select st_x(st_geomFromWKT (location)) from geotbl where id="6"
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st_y

LR

11

Float st y(Geometry geom)

Witk geom & Point, IR [FHZ AT Y ALbR .

ZNE

FER
select st_y(st_geomFromWKT (location)) from geotbl where id="6'
EERERE S

22

1.7.6 HhIBIE I oK 2

st_castToLineString

LineString st castToLineString (Geometry g)

¥ Geometry g #5454 LineString.

zZNE

st_castTolPoint

e RS

select st_astext(st_castToLineString(st_geomFromWKT (location))) from geotbl
where id="5"

EENEERE S

LINESTRING (30 10, 40 40, 20 40, 10 20, 30 10)

Point st castToPoint (Geometry g)

¥ Geometry g ¥4 °4 Point.

ZNE

st_castToPolygon

A%

select st_astext(st_castToPoint(st_geomFromWKT (location))) from geotbl where
id="6"

AL R

POINT (11 22)

Polygon st castToPolygon (Geometry g)

4 Geometry g #5444 Polygon.

ZN R
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st_byteArray

EERtITRC

select st_astext(st_castToPolygon(st_geomFromWKT (location))) from geotbl where
id="1"

EENEERE S

POLYGON ( (30 10, 40 40, 20 40, 10 20, 30 10))

Array[Byte] st byteArray(String s)
T UTF-8 A RFAKE A A5 H s gt 7 1L

ZN IR

W2
select st_byteArray(location) from geotbl where id="'2"
et

UESMWUJPTiA0KDYWIDEWLDcwIDYwWLDgwIDASNJAgMTAPKQ==

1.7.7 HBIRYm%EE oK ]

st_translate

Geometry st translate (Geometry geom, Double deltaX, Double deltaY)

IR B deltaX Al deltaY #4546 geom B 2E B ) Geometry .

ZN IR

EERtITRC

select st_asText(st_translate(st_geomFromWKT (location),1,2)) from geotbl where
id="4"

et

POLYGON ( (36 12, 46 47, 16 42, 11 22, 36 12), (21 32, 36 37, 31 22, 21 32))

1.7.8 3B H R &

st_asBinary

Array[Byte] st asBinary(Geometry geom)

IR [A] WKB 7~ [ Geometry geom.

ZN R

AL
select st_asBinary(st_geomFromWKT (location)) from geotbl where id="1"
EntiEn]

AAAAAAMAAAABAAAABUA+AAAAAAAAQCQAAAAAAABARAAAAAAAAEBEAAAAAAAAQDQAAAAAAABARAAAAAA
AAEAKAAAAAAAAQDQAAAAAAABAPgAAAAAAAEAKAAAAAAAA
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st_asGeo]SON

String st asGeoJSON (Geometry geom)

1% [5] GeoJSON &7k [] Geometry geom.
ZNAE
o Hifjigd:

select st_asGeoJSON(st_geomFromWKT (location)) from geotbl where id="3"

o LR
{"type":"MultiPolygon", "coordinates": [[[[30,20], [45,40], [10,401, [30,20111, [[[15
,51,[40,10],[10,20],[5,10],[15,5]1111}

st_asLatLonText

String st_asLatLonText (Point p)

RIFIHEIR Point p 4 FERIZE BEIY String, DAEE. IR AL, GXHEAREK p AL
BN R ERAE )

ZN IR
o AHiljmd

select st_asLatLonText(st_castToPoint(st_geomFromWKT (location))) from geotbl
where id="6"

o Tifj4h

22°0'0.000\"N 11°0'0.000\"E

st_asText

String st asText (Geometry geom)

IR [A] WKT K7~ [¥) Geometry geom.

st_geoHash

String st geoHash (Geometry geom, Int prec)

iR [5] Geometry geom P45 5 ) Geohash (DL base-32 7)), HAr, prec Agmids .
A % Geohash [ 25 &, 152 W, Geohash.

ZNUE
o  Hifjiyd:

select st_geoHash(st_geomFromWKT (location),25) from geotbl where id="1"
o  HifER:

1.7.9 #u3B X R R

st_area

Double st area (Geometry g)
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AR Geometry g AR LT G, W LAKERZ: IR & 1~ J7 A7 i (el R 1 () T AR ()
U1, degrees2 for EPSG:4326). X T-ARMPIR LA R (flan, £i, JEME LineStrings
&), &M 0.0,

ZNAE
o HifIML:

select st_area(st_ geomFromWKT (location)) from geotbl where id="1"
o  HifjgE .

550.0

st_centroid
Point st centroid(Geometry g)
R[] g B LA Pt K
ZNAE
o Hifjmd:
select st_asText(st_centroid(st_geomFromWKT (location))) from geotbl where id="4'
o HifjLR:

POINT (27.40740740740741 28.765432098765434)

st_closestPoint
Point st closestPoint (Geometry a, Geometry b)
IR[E] a R AT b ¥ Pointe Bl a b Z [0 IEZR I EE 14N A
2L
o  Hifjand:

select st_asText(st_closestPoint((select st_geomFromWKT (location) from geotbl
where id="1"),(select st_geomFromWKT (location) from geotbl where id="2")))

o  EHWLR:

POINT (40 40)

st_contains
Boolean st_contains (Geometry a, Geometry b)
Y HEACHEA b S TE a AMEES, IR true, FEH b 2AE AN EALT a BN,
ZN/E
o  Hifjiyd:

select st_contains((select st_ geomFromWKT (location) from geotbl where
id="1"),(select st_geomFromWKT (location) from geotbl where id="2"))

o Hilj4h

FALSE
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st_covers

st_crosses

st_disjoint

st_distance

Boolean st covers (Geometry a, Geometry b)

W H Geometry b HH& A SE Geometry a 2 4k, NIIR A true.
ZNAE
o  Hifjird:

select st_covers((select st_ geomFromWKT (location) from geotbl where
id="1"),(select st_geomFromWKT (location) from geotbl where id="2"))

o  HifjL5R:

FALSE

Boolean st crosses(Geometry a, Geometry b)

R —A~ Geometry 525 — 4> Geometry 177E — 540 [F{E A4 A R ) Point, iR [=]

true.
ZNE
o il

select st_crosses((select st_ geomFromWKT (location) from geotbl where
id="1"),(select st geomFromWKT (location) from geotbl where id="'2"))

o HilLEiR:

FALSE

Boolean st _disjoint (Geometry a, Geometry b)

R afib AR “CEEFARE” 1, WIRIE true; BY, ABATAILZARM A, MHYT
NOT st_intersects (a, b).

ZN IR

o  Hiflmd:

select st_disjoint((select st geomFromWKT (location) from geotbl where
id="1"),(select st_geomFromWKT (location) from geotbl where id="'2"))

o T4,

TRUE

Double st distance (Geometry a, Geometry b)

iZ[A] a Al b 2 [A] [ 2D H-R/REEE (40, EPSG MIFEE: 4236).
AN

o Hifjmd:
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select st_distance((select st_geomFromWKT (location) from geotbl where
id="1"),(select st_geomFromWKT (location) from geotbl where id="'2"))

o TifjzE .

25.4950975679639

st_distanceSphere

Double st_distanceSphere (Geometry a, Geometry b)

R IA] & FH b 2 (8] 28 B2 144 52 T AT 0 5 2 ] HA)3E Bk /N BR THT RS
zZNE
o Hifmd

select st_distanceSphere((select st_ geomFromWKT (location) from geotbl where
id="1"),(select st_ geomFromWKT (location) from geotbl where id="'2"))

o  HifjL5R:

3284010.93490738

st_distanceSpheroid
Double st distanceSpheroid (Geometry a, Geometry b)
[8] @ A b 22 8] 228 FE /4 2 T LT G 2 [8] F) e /)y WG S84 MR i
NIk
o Hifjid

select st_distanceSpheroid((select st geomFromWKT (location) from geotbl where
id="1"),(select st_ geomFromWKT (location) from geotbl where id='2"))

o Tifj4h

3288016.93279476

st_equals

Boolean st equals (Geometry a, Geometry b)

ANERRTTRIMFEET, WIRA E N Geometry a 1 b 7E32 45 ERAFE, IR [E true.
ZNGE

o  Hiflmd:

select st_equals((select st_geomFromWKT (location) from geotbl where
id="1",(select st geomFromWKT (location) from geotbl where id='2"))

o AL

FALSE

st_intersects

Boolean st intersects (Geometry a, Geometry b)

R a il b 75 2D PAEAHAE (AL MRS, WEEF true.  AH24T NOT
st_disjoint (a, b).
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ZN IR

st_length

EERT TS

select st_intersects((select st_geomFromWKT (location) from geotbl where
id="1"),(select st_geomFromWKT (location) from geotbl where id="'2"))

LR

FALSE

Double st length (Geometry geom)

IR [EIZEVE LT 2D B AR BB LRI A (i, EPSG (MBE%L: 4236). XT3
f JUARTZE R (5120 Point), #&[A] 0.0,

ZN IR

st_lengthSphere

W2
select st_length(st_geomFromWKT (location)) from geotbl where id="4"
et

160.12062648706927

Double st lengthSphere (LineString line)

15 FHERFE MO BR AR T T AL A5 21 G LineString JULAIAR) 2D B2 K. IREIRIKEE LK N
Hfr. 5 st_lengthSpheroid 115 R Z1E 0.3% uH N, I HitRETE &,

zZNE

st_lengthSpheroid

eSS
select st_lengthSphere(st_castToLineString(st_geomFromWKT (location))) from
geotbl where id="5"

T i) 45 5

1.0013773137296816E7

Double st lengthSpheroid(LineString line)

IR [HI7E WGS84 Bk b A% 248 B2 /45 B2 A br € ¥ LineString J L4 2D B8 KFE

IR [ (R B DK BT
ZNE
o  Hifjmd:

select st_lengthSpheroid(st_castToLineString(st_geomFromWKT (location))) from
geotbl where id="5"

T 45 5

1.0001465052274073E7
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st_overlaps

st_relate

st_relateBool

st_touches

Boolean st overlaps (Geometry a, Geometry b)

R a A b B —SEAZ A ILE A, RAMEKNYERL, JFH a M b AR
s LA B BATAR M 4EE, R IEI true.

N IE
o Hifjmd:

select st_overlaps((select st_ geomFromWKT (location) from geotbl where
id="1"),(select st_geomFromWKT (location) from geotbl where id="'2"))

o 4.

FALSE

String st relate (Geometry a, Geometry b)

R AR a M b B PAER . 8 SRS TA) R A8 SRR 4E E ) DE-9IM 3x3 A2 T A5
Ko

ZN IR
o AHiljmd

select st_relate((select st_ geomFromWKT (location) from geotbl where
id="1"),(select st geomFromWKT (location) from geotbl where id="'2"))

o AL

FF2FF1212

Boolean st relateBool (Geometry a, Geometry b, String mask)

B DE-9IM A2 BB mask 5 M st_relate (a, b) FRTGFHIAC BAEREAAUCHES, iR 6]
true.

ZN R

[ ] ﬁl nn7

select st_relateBool((select st_geomFromWKT (location) from geotbl where
id="1"),(select st_ geomFromWKT (location) from geotbl where id='2"),"FF2FF1212")

o AL

TRUE

Boolean st touches (Geometry a, Geometry b)

iR afl b B ED—AIE A, HENRARAA, MRE true.
ZN iR

o Hifjmd:
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select st_touches((select st geomFromWKT (location) from geotbl where
id="1"),(select st_geomFromWKT (location) from geotbl where id='2"))

o TifjzE .

FALSE

st_within
Boolean st within(Geometry a, Geometry b)
WA U a e T LR b 9, JUER [ true.
Zn iR
o  Hifjid

select st_within((select st_geomFromWKT (location) from geotbl where
id="1"),(select st_ geomFromWKT (location) from geotbl where id='2"))

o  HifjL5R:

FALSE

1.7.10 IR AL I oF 4

st_antimeridianSafeGeom

Geometry st antimeridianSafeGeom (Geometry geom)

% geom 5k antimeridian, 22106 geom #44ky “antimeridian-safe” 2540 72X
CEN% e i) Geometry 2% BOX (-180-90,180 90) 7). fEMLeifEnL N, b7k RE
SR, ARG OLT IR Bl geom,  FRRAIC SR AR

zZNE
o  Hifjind

select st_astext(st_antimeridianSafeGeom(st_geomFromWKT (location))) from
geotbl where id="5"

o AL
LINESTRING (30 10, 40 40, 20 40, 10 20, 30 10)

st_idISafeGeom

st_antimeridianSafeGeom K% 4 .

ZNE

o  Hifjd:
select st_astext(st_idlSafeGeom(st_geomFromWKT (location))) from geotbl where
id="6"

o HifyLh

POINT (11 22)

st_bufferPoint

Geometry st bufferPoint (Point p, Double buffer)

70



O xBc

IR[EIFE 5 Point p 45 7€ 12N BT AT Geometry, HA 242 DK N B4,

st_convexHull

ZNi|

AL
select st_astext(st_bufferPoint(st_castToPoint(st_geomFromWKT (location)),0.1))
from geotbl where id="6"

SR

10.

10

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10

10.

10

10.
10.
21.
21.

21

21

21

21

999999429878716 22.000000784704625,

999999181045595
999999122364573
999999077524384
999999047232189
999999031965709
999999031965709
999999047232189
999999077524384
999999122364573
999999181045595

22

22

21

.999999336024723 22.00000070706185,
99999925264202 22.00000061826829,
22.

000000519724267,

.000000412983884,
22.
22.

000000299730495,
00000018175018,

.000000060903556,
21.
21.

999999939096444,
99999981824982,

.999999700269505,
21.
21.
.99999925264202 21.99999938173171,
10.

999999587016116,
999999480275733,

999999336024723 21.99999929293815,
999999429878716 21.999999215295375,

.99999953272386 21.99999915002786,
10.

99999964293823 21.999999098164913,

999999758783677
999999878433249
99999903005174,
99999903770007,

.99999906052445,
21.
21.

999999098164913,
99999915002786,

.999999215295375,
21.
21.

99999929293815,
99999938173171,

.999999480275733,
21.
21.

999999587016116,
999999700269505,

.99999981824982,
21.

9/99999939096444,

21.

21

99999906052445,

.99999903770007,
11.
11.
11.

000000060903556
000000181750181
000000299730496

10.999999381731708 22.00000074735798,
10.999999292938147 22.000000663975275,

10.999999215295372 22.000000570121284,

10.99999915002786 22.000000467276138,
10.999999098164913 22.00000035706177,
10.999999060524447 22.000000241216323,
10.99999903770007 22.000000121566753,
10.999999030051738 22,
10.99999903770007 21.999999878433247,
10.999999060524447 21.999999758783677,
10.999999098164913 21.99999964293823,
10.99999915002786 21.999999532723862,
10.999999215295372 21.999999429878716,

10.999999292938147 21.999999336024725,

10.999999381731708 21.99999925264202,
10.999999480275731 21.9999991810456,

21

999999700269504
999999818249819
999999939096444
99999903196571,
99999904723219,

.999999077524386,

21.
21.
21
11.
11.

11

11.000000412983884 21.999999122364574, 1
11.000000519724269 21.9999991810456,

11.000000618268292 21.99999925264202,
11.000000707061853 21.999999336024725,
11.000000784704628 21.999999429878716,

11.00000084997214 21.999999532723862,

11.000000901835087 21.99999964293823,

11.000000939475553 21.999999758783677,

11.00000096229993 21.999999878433247,
11.000000969948262 22))

Geometry st convexHull (Geometry geom)

X
o

JURTHRR) R

11

11.
11.000000952767811

11.

10.999999587016116 21.999999122364574,
10.
10.
10.
21.
21.

999999077524386,
99999904723219,

.99999903196571,

000000121566751
000000241216323
.00000035706177
1.00000046727614

11.000000570121284
11.
11.
11.

000000663975277
00000074735798

000000818954405
.000000877635427
000000922475616

000000968034291

B REAT R U EE R St LA

11
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Flink OpenSource SQL {EMl FF & 18R

2.1 M Kafka iEEIEIEE AE RDS

A
RNESNERT Flink 1.12 hR7,

E'H"
ELEH

I SO T (SR R T, BREUCRE /NN Y R R AR Y 3 T AR R A
B TR RIS Rl EEE A IR AOE S Kafka 1, FH Kafka 2 708 25 R 4
H %] RDS H.

Ban, F AR

{"user id":"0001", "user name":"Alice", "event time":"2021-03-24 08:01:00",
"product id":"0002", "product name":"namel"}

{"user id":"0002", "user name":"Bob", "event time":"2021-03-24 08:02:00",
"product id":"0002", "product name":"namel"}

{"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"}

T
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2021-03-24 08:00:00 - 2021-03-24 08:59:59,0002,namel, 2

2021-03-24 08:00:00 - 2021-03-24 08:59:59,0004,name?2, 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
B &

1. 4% DMS Kafka 524 .

A\ EE

B2 DMS Kafka SCHIRY, AEEFFR Kafka SASL_SSL.

2. )% RDS MySQL 5:4

ARG ) RDS MySQL Hil Ak y: 8.0,

BIMELF A RTE

BT RRE S 2-1.

E2-1 {edlFF & AE

flfKafkalf) ORISR BRI
Kl = £20 V6 KN D

AER L GBS B1% DLI /RIS AT IIBAS
PR 2. Al Kafka [¥) Topic: @il Kafka A7 2% £4% (1) Topic.

. A7 RDS i a2 il RDS MySQL i 2 fl (s 2

Ni
-
S w N

AR A QU RS IEESL. DL LA IER: Kafka 1 RDS HJESIEESL, T M
%,

. B47/Ek: DLI _EAIEAIEZ4T Flink OpenSource 1F.
o RIEHAR AL, Kafka FRZGEEE, £ RDS FAGIBITE

Ni
&
(@] (€]

No
S

S 1: B)ERAT

1. & DLIEHEEHG, ALAMSIERD “RIEHE > IIER” , aTEAS
B T LT

2. (EWFVEFELRIE, ol A LA “HBIL .
3. “JASBAIL R, S RMPSIRES Y, AESEHE BT,
R N
BRI BRI
SR TV
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(%88
FEABAFIEFIR, BRREEEAHTE. RXFEM T, EFfERMETF, BRI TIZF
sk, KER#: 1~128 NFHT,
AFIBMARD KNG, RRASEHINEIRANE,
- iiﬂ PAFIZE YL AT, “HT/IHR” NREAE “TRERFER
- AZ EEE. BUA%: CREFERAEDT].
- AMIH: HEnEREN “default”.
- WAL kR CHE L.
- B EERASIME. i, 4HiECE Y 10.0.0.0/16.

A EE
BAZIRIMIERABERD DMS Kafka, RDS MySQL SEBIRIFMMERRES, AllfE4eIE
BRERERKM,

- HAhSHORYE TR AR E .

4. ZHEETG, BE SCHEEL” , BAREGEEILRE, Bif R T
PASI Bl

H$& 2: BI& Kafka B Topic

1. B Kafka FHIH &, ¥ “Kafka T2, B Bifl Kafka SEfl42 K, 3
N EI| Kafka SEBff 5EAE B 0T .

2. Hui “Topic EH > 6% Topic” , A7 — Topic. Topic Bl &SN F:
- Topic & H. ARBIHIANN: testkafkatopic.
- X 1.
- EIARH: 1.
FALSHARFFER NI AT .

F$iE 3. )& RDS #iEEFFE

1. B3 RDS EHzMG, 78 “SLfEHE” Fum, EF IR RDS MySQL 241,
RBERAEDIN “H 2 > BF7, SENEEE HER 5 S p)E Sk A

2. RNSZBPESRH P AR, i sk, HimTEE A RDS MySQL G A
HHATE R,

3. TR RS SR, e CRTEREAEEE” , BIEEEA E SUN: testrdsdb, FFHELR
FRER DA,

4, TECRIEMEEEEREIES, Bl “SQL &7 , AL TEIERIER, Q&
RDS MySQL %

CREATE TABLE clicktop (
‘range time’ VARCHAR(64) NOT NULL,
‘productiid‘ VARCHAR (32) NOT NULL,
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‘product name’ VARCHAR(32),

‘event count’ VARCHAR(32),

PRIMARY KEY ('range time’, ‘product id")
) ENGINE = InnoDB

DEFAULT CHARACTER SET = utf8mb4;

SR 4. 0)EEEAEIREE
o AIE DLI ¥ Kafka IR RAIBSIRER:

a. 1F Kafka FHZHIG, %k “Kafka L FE/” , FdixRiA) Kafka 288, HEA
3| Kafka [R5 AAE B L

b. 7F “EEAFE” PIREUZ KafkaEl’J CONPGERERE” , fE CHEARER”
“WL” HFERBOZSEBIR CRBIMAAE S A YT BER, HEES %M’E%/F
PRAGH .

C. T WL R AR, TR CNTT IR R I A B R B R
M. filtn, AREIAI BN “10.0.0.0/167 , NIFEERINA: RAHERN:
1, SEE&IE Ny OV, PMGEEE: TCP, i EAIE, 2581, I1PV4, bk
A: 10.0.0.0/16, i “HiE” FERL A HUNES N,

d. B3 DL FHESG, ELAMSHAARSG “EBFEERL” , e A m,
sl CHRRAYESYR Y, Bk AR

e. [EMGIRAUESIRGIE A, AlE BEANEBIRERS . BRSHENT,

n ERAR WE BRI SRR SRR . AR BlE AN dli_kafka.

m o PRPREPREN: EFODIE 1 ARSI LR IASI LR . CRENINE
BRG], 15 BB AS LK)

n EURE S %5 Kafka WEURLAE =

M % Kafka BT M.

n S EOTDARYE T R E

SHACE )G, B “Bie” sl IR E . R A YR IE R

A, BEBIERIERIRS, SROERRIRE RN “Oius” Er T E

@:*ﬁ%

f. R CPDABVER” , EEEENS], AREINIER 1 GG EEE A
B, fEEAEY], g L > EAHhbEEME”

9. fF “WEEME” S, R4 b PIREY) Kafka E#E S, HubbR A
“Kafka P Mk :Kafka 4 2w 117, By “IR” sk DLI 3] Kafka
48 ] B

o AIE DLI #¥: RDS YRR B IR

a. f{f RDS EHxh G, Ef “uplEH” , BEX N RDS sEf A/, #EA
F| RDS B3 AAE B UL .

b. fE “HEAEFEE” 1 “EHER” FIRBUZSERIM P MHbE” L < EdE v
7 . “BUAAER” M “FM” BR, JEESHEAE DB

c. HiE “EEGR” PRIRAEHLI, TE CNTTIRFIN SRS InpeE A R B
BRI, ltn, A REIBAFIEE A “10.0.0.0/167 , TR0 N : fh5egtik
K 1, SEREEN. fOYF, WhMGERS: TCP, ¥ IMEAIE, 288 IPV4, ik
kM. 10.0.0.0/16, iy “H#iE” SERL AN
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d. Kafka 1 RDS 541 J& T [f]— VPC FlF M ?
i. /&, PIT g. Kafka F RDS SEHl7E R — VPC A, S H P H 52 O 4
5 B PR
i. &, 4T e. Kafka 1 RDS 545153 AIAE M~ VPC FIF T, JUE 537161
F A e T P YR AT R 8%
e. Bk DLIEBEEG, EAM SRS ISR, g,
By “HgRRAYESE T, Bl Al .
f. {ENSRALESIRGIE S, AlE BARMBIEE S, BRSEIT,
n EBAR. WE BRI EREEARR. ARBIAN: dli_rds.
m PRPRERE. ERODIE 1. QISR OB LR, CRIBINE
BHIEML BN, TE EREE R A SR D
. EUAA = %5 RDS MENFAA =
T % RDS HITM.
n HARSHOT DR R E .

SHIE MR, iy “HE” e RS IR I E . R QR s I
YRR, BERBBEERFERRE, SHAERREN: “CliE” JEr LT s
HobIg,

g. iy “BAIVERL” , WEERAEMBNG, AORGIMPEE 1. GRS a AR
F, MRS, B “EE > N EE

h.  7E “WREEME” Fm, HR4E b H3REUY RDS &%ﬁ%, HihbA2 3N “RDS
P hE:RDS i e 17, s PR R DLI 2 RDS W45 /& 75 7]

1. f£ DLIE#fEdl e, Bd “UEEE > Flink /L7, 78 Flink fEE R AT, 5
i eI

2. TEGQIEAENL AR, 1EV2RAIERE “Flink OpenSource SQL” , #FRIEHE A:
FlinkKafkaRds. H.i7 “Hfie” , B 2] Flink {E Mk gwfE 5t .

3. £ Flink OpenSource SQL 1F\4w%E 51, BLEW T 24, HAMSHEAR T,
- FEBAA: EEEPER 1. ARSI el I BAS
- Flink A #$E 1.12.
- R HE: Ak,
- OBS#: SEEHRAAEN HER OBS i, MRIEHEIRIEIT OBS AR EIAL .
~  JFJ3 Checkpoint: 2)i%.
—  Flink BNk gmEtE i N BAREN SQL, ARFIENLZHE M. SQL HlntH

OB S Gy RS T MUN TN T
() %88

ABUERET Flink iRA79 1.12, # Flink OpenSource SQL IE/AHRE 1.12, ANRGIETIEIREZ
Kafka, SANZEREWYEEI RDS,

create table click product (
user id string, --midifHFM id
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user name string, --F/HR

event time string, --miiH[E]

product id string, --ffh id

product name string —-ffAHK
) with (

"connector" = "kafka",

"properties.bootstrap.servers" =
"10.128.0.120:9092,10.128.0.89:9092,10.128.0.83:9092", —- TN kafka {1 K&

ek A
"properties.group.id" = "click",
"topic" = "testkafkatopic", --fll##f] Kafka Topic #
"format" = "json",
"scan.startup.mode" = "latest-offset"
)i
—-GERE

create table top_product (
range time string, --THERINETEE
product id string, --FH M id
product name string, —-FimAFR
event count bigint, —— TR E
primary key (range time, product id) not enforced

) with (

"connector" = "jdbc",

"url" = "jdoc:mysql://192.168.12.148:3306/testrdsdb", -—testrdsdb NEIEK
RDS MIEHRZES, 1P M & RDS MysQL HISE4F] TP Al

"table-name" = "clicktop",

"username" = "xxxxx", --%#NRDS MySQL MBI 4

"password" = "xxxxx", --NRDS MySQL KIS B

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

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

)

create view current_event_view

as

select product id, product name, count(l) 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
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4. A IR RS TR SQL IR RS, oy “ORAFET . RAFVRML. B U

ij]” BN, BIAMELSEUE R, By “SLREBE” AT R L.
BATIRGEA N “isfrh” .

£ 6: REHIFEMEBLER

s A

1. i Kafka % /a0 5% 2. 4 Kafka i) Topic H1f) Topic & ik¥dE, bl szt

FIEREBIEAE T -

{"user id":"0001", "user name":"Alice", "event time":"2021-03-24 08:01:00",

"product id":"0002", "product name":"namel"}
{"user id":"0002", "user name":"Bob", "event time":"2021-03-24 08:02:00",
"product id":"0002", "product name":"namel"}
{"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"}

2. B RDS#EM| G, Hdh RDS il e, sl rsdkE4, W
“testrdsdb” , FEAIEEMIZE “clicktop” FTEEATH “H#AE” %), #di “SQL 7
W7, AL E IS

select * from ‘clicktop’;

3. fF “SQL #if)” FiiH, i “4U4T SQL” , #FE RDS REHE S AT,

range_time product id product_name event_count

2.2 M Kafka iEZEUEIEE AZE DWS

A
RNES{UERT Flink 1.12 hR7,
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=ik

BRI

i?ii/aﬁXTfi B0 ) S B RS ST AT, T R R s S BB 4 SR AT
o VR ST RS BN IR K% B Kafka HH, TR Kafka B8 (190 B 45 51
%) DWS H1,

lan, AT R -

{"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":"zhangsan", "car age":"10", "average speed":"81",

"total miles":"230000"}
TiidA% . average speed <= 90 F1 total_miles <= 200000 f) Z=4#, .

{"car id":"3027", "car owner":"lilei", "car age":"7", "average speed":"76",
"total miles":"15000"}

1. .63 DMS Kafka 524 .

A EE
Bl DMS Kafka SLIRT, FEEFFRR Kafka SASL_SSL,

2. OBz DWS =241,

33114;115J1_3?{22;HL E

BRI R RIES K 2-2

[E2-2 {edl FF & A2

AfEKafka el = Poivs s i)
o P s R o I e I s g

No
B
H

: QIEEPASI: A DL /BT IIBAS .

: {1 Kafka 1) Topic: A% Kafka £ 7778 2% %d% 1 Topic.

: Qi DWS 4 FEFIZR: B DWS il FEFIRE B

o GRS DLI L OIE % H: Kafka F1 DWS RUBSIRER:, 418K

No
B

Ni
S SERS
S w N

5
=
w2

izfrfEk: DLI €& F1iz4T Flink OpenSource /£ ML .
o RIEEHE A AR, Kafka B RIEREMHE, 7€ RDS FEFIE/TER.

N
(o] (6]

Ni
5
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Z1: SIERT

1. B3t DLIEEEH G, EEMSHEadG “HRIESHE > AR , Al ARSI
B .

. ERFIVEE S, i B ISR .
3. fE “ERNFN” Fmm, HE BRI E S, ARSEUEESEWT.
- PR R CHRRRIE .
- XERAIE . REFECAME RN .
k. HE BARKIBA G A FR

(MAEIzY:
EAUAFIEFR, SRR T. RXFETE, EFERAEHT, BRI TIEHT
sk, KERS: 1~128 NEFT.
AIIBHRARDANE, RASBEMERANE,
- iﬂ:Mﬂ%ﬂﬁ%“@%&ﬂ%“ﬁ%ﬁ%”ﬁ%@@ﬁ“%ﬁﬁ%ﬁ
- AZ KRS RS REFEGIARDT] .
- IH: HYETEEEA “default”.
- ERIET: EEE CHE L.
- B ECEBNSIME. B4, ZETkCE Y 10.0.0.0/16.

A EE
BAZURIMIERABEFN DMS Kafka, RDS MySQL SEAIRIFRIMEREES, BNIfELeIE
ERERESKN,

- HASHORYE FEE AR E

4. ZHEETE, BE LWL, BAREGEEILRE, Bif R 7
BASI B

FB2: 32 Kafka B9 Topic

1. ff Kafka B G, %$F “Kafka T2, i B Kafka 458, BEAZ
Kafka fIEEA(E B U .

2. Huil “Topic B > & Topic” , f#—A> Topic. Topic it &S R:
- Topic & H. ARBIHIANN: testkafkatopic.
- R L
- EIARH: 1.
HAb SR FFERIARI AT

$IE 3. 632 DWS #iBEME
1. ERECO)ER DWS £t
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AT LA T i 438 DWS R BR B “gaussdb” -

gsgl -d gaussdb -h DWS FEFEERM A -U dbadmin -p 8000 -W password -r

- gaussdb: DWS £ERFER A K FE

- DWS ERFEE N s A M, ERRE R A M) R
HE” B AR RAL 7, G RE R A R EE R, TRRE N EERE “ NG
Huhik” B PR TT REAL e R SR B e, TERRE N AR
B THAL” .

- dbadmin: GUEERNECEKEVGANE R 4.

- W BRIAEE RSN,

TEA AT DRI LT mr 20 @ 5 P55 “testdwsdb”

CREATE DATABASE testdwsdb;
PATUL N4, B H gaussdb i, RSOV EIEE “testdwsdb” .

\q
gsql -d testdwsdb -h DWS ZEZEEZMNF -U dbadmin -p 8000 -W password -r

PATEL T S AR .

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 FLOATS8
)i

TR 4. QIEERAEIRER

B2 DLI % Kafka f3¥ R Rl BsIRER:

a. ff Kafka EFEHIEG, &% “Kafka TERR” , Hdut iR Kafka 288, HEA
3| Kafka FJFEA(E B ILTH

b. 1F “EEER” F3RIGZ Kafka ) “PIRZERENE” , £ “ERER” B
“PAzg” HRSRIREUZ LB “EIRAE =7 L “FN7 (S8, J5E G s
VE RS

c. Ry W R edARR, E CNTTRFIN A R0 BGE P B B AR
M. i, AREIAFINES N “10.0.0.0/167 , MIFELMERINA: RILgiEH:
1, SEWEIEN: Y, WGEEE: TCP, i IMEAIE, KA. 1PV4, Wbk
N: 10.0.0.0/16, H.ii “HiE” SERCE AR o

d. B DL HHEEH G, EAMSHA RS “HBHEEH” , EEEEHE R,
s AESYE” , Bk Al

e. EMGURTUESIRAIEAE, AERANEIRERESE. BARSHEWT.
n EERARR: BE BRRIER TSR AR, AORBIEI NN dli_kafka.
m PRPEVRIER. RO 1. BRI CA ARSI 4 .
. EUAAE = %P Kafka B ERAA = .
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T EFE Kafka 1)1

n A EOT AR TR IA PR E

S EE)GE, i “fhe” TRIEEMNEIRCE . a0 r R
YRR, BEBERINERIRS, SREBRESN: “Cius” FEr U s
SR,

M “PABVEE” , EEEERS, AREIDE 1 G F T a2 B
b, fEEEES, Wi “HEZ > WHlHhbEEsE” .

7E CMEE M S, AR b PIREE Kafka i8S B, HuhbA S
“Kafka N HEE: Kafka 2ot v 07, By “9i” sk DLI 3] Kafka /Y
2 NI BN

o AUE DLI ¥ DWS fBG 55 7Y e JE 2 1

a.

7E DWS &t G, 1 “ERsm” , Al Oo)En DWS £,

AZ| DWS [F3EAAE B U

ECREARGEE” W “HdmrE et IRBaZseslr “WwmIP” . “aga”,

CEARGER” THR “ML” IR CBIURAE S A TN FE, JiE

Ja SHARE LRI

By “ERASRT P EHARR, A CNTTEPN SR s A A R B

FIFRN . B, AREIAFIP By “10.0.0.0/167 , TIFLGE NN fhiedkik

A 1, SEEREN: YE, GEEE: TCP, B A, 8. 1PV4, T

hkoM: 10.0.0.0/16, s “H#fiE” SEREE AN

Kafka 1 DWS 524 J& T [6— VPC Fl-5- 9 | 2

i. J&, 4T g. Kafka Fl DWS SEBITE[E— VPC FI-F M, A H PR G
o R PSR

i. 7, P47 e. Kafka F1 DWS 24153 HIAE AN VPC A5, T4y 51 61
7 0 o AR B R T B X4

B DLI & BEH G, AN SHR T “BIREHE” , ESREEym,

Ll CHmRAYESYR Y, Bk CflE”

eI ORI A SO, B BAREBIRIE S L. BkSE T,

n ERARR WE BRI R EEIR AR . ARl N dli_dws.

m PRPERIENR. EFCDIE 1. AR B ARG .

. EURER: E&F DWS KENRAE = .

m R 3 DWS [T

n MBS HOT DR B IR E .

SHACE TG, B “WE” e YRl E . R O YR

AR, BEBFEBENERRES, SRERREN: “CBus” B TE

SR,

B CBABVER” , IEBEERIERIBNA, AOREIACTE 1 G2 B A A g g BA

b, fEEAES, B CEZ > MM hbEEME”

1E “PMEREBYE” B, HRIE b PIRIA DWS ZE#E R, HhbR 5
“DWS M IP:DWS 5 17” , mgds “JR” Wik DLI 2] DWS M 4552 75 AT
ik,
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$I5: BITIEL

1.

7E DLI &8st e, “UEMAET > Flink /)7, 78 Flink RV 5 5w, 5
dy “alErEL” .
EBIEERANA T, 2874 “Flink OpenSource SQL” , 4 FRIES Hy:
FlinkKafkaDWS. H.if “Hfie” , BEE 3] Flink 1Bk 448 i
£ Flink OpenSource SQL 1EMVgw#H 11, FLEW NS4, HARSEHBIARIT].
— FTEAA: kDR 1 I S B A B
- Flink JiA: 154 112,
- RAAEL & Ak,
~  OBSfi: EFARAEN HER OBS #f, HRIEIRRIEIT OBS AR IZHL
- JFJ& Checkpoint: “Ji%k.
—  Flink /B4 HE sh i N AR RIMENL SQL, A RBIENZ %41 . SQL ikl
(1) 250 7 EEAR AR S PR DB
(MAEiTY: ;|

AfGIERIRY Flink ARANJ9 1.12, & Flink OpenSource SQL IBARE 1.12, ARfFIEIERE
Kafka, SNEEEREHESI DWS,

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" =
"10.128.0.120:9092,10.128.0.89:9092,10.128.0.83:9092", -- &% Ay katka (K14 F%
etk A O

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

"topic" = "testkafkatopic", --fll#M Kafka [ Topic
"format" = "json",

"scan.startup.mode" = "latest-offset"

)i

create table qualified cars (
car id STRING,
car owner STRING,
car age INT,
average speed DOUBLE,
total miles DOUBLE
)

WITH (
'connector' = 'gaussdb',
'driver' = 'com.gauss200.jdbc.Driver',
'url' = 'jdbc:gaussdb://192.168.168.16:8000/testdwsdb', ---
192.168.168.16:8000 E#y pws (PN TP flik I, testdwsdb NAIE) Dws HidkES
'table-name' = 'test\".\"qualified cars', ---test NEIEM DWs EM schema

qualified cars JXJSH] DWs £H4
'username' = 'xxxx',--E#N pws LHIFIHF4
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'password' = 'xxxx',6 --F#A Dws SLEIK P ERD

'write.mode' = '

);

insert'

/o RERIERE R~/

INSERT INTO qualified cars

SELECT *
FROM car infos

where average speed <= 90 and total miles <= 200000;

B R SRR PR SQL IR RS T, Rl “ORAE7 , RAFk. Bl “R
27, AEfEL, BIAEWLSEEE, i “SLRVEZhT THRPAT R L. SFREE

WABATIREAL Ny “isAT

£ 6: RIEHIEMEBLER

1.

i Kafka %2 7 b [ 25 4%
BHE .

FAEREBIEAE DT -

{"car id":"3027", “car_

"total miles":"15000"}

{"car id":"3028", "car_

"total miles":"17000"}
{"car_id":"3029", "car
"total miles":"230000"

l:l:‘”

2: fil# Kafka [ Topic ) Topic AiE%ds, BILSLmy

owner":"lilei", "car age":"7", "average speed":"76",

owner":"hanmeimei", "car age":"6", "average speed":"92"

_owner":"zhangsan", "car age":"10", "average speed":"81"

}

ERC AR DWS 45 .
PAT LT o 4% R: DWS ERE R ERAETR 2 “testdwsdb” -

gsql -d testdwsdb -h DWS ZEFFESHMLS -U dbadmin -p 8000 -W password -r

i) DWS [R5 .
select * from test.qua

HMEIRSHEWT

car id car_owner car
3027 lilei 7

lified cars;

—_age average speed total miles

76.0 15000.0

2.3 M Kafka 15U #E 5 A\ 2 Elasticsearch

Sk
=R

’

’

Z =

A

S{UERTF Flink 1.12 higas,

ATy ot F P T SR o RS S AT AT, R R R S 2R R I A 4 R AT
M TSER ARG R
H4 3 Elasticsearch H1.

NEIEIRIE T Kafka o, FEH Kafka £ 1972087 45 Rk

84



& iz

B, NS R B -

{"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"}

DLI M Kafka 2B % #E 5 N Elasticsearch, 7F Elasticsearch ££F£[1 Kibana 5 2 & FH N 45
®,

BRI

1. 4% DMS Kafka 524 .

A EE
Bl DMS Kafka SLIRT, AEEFFRR Kafka SASL_SSL,

2. )% Elasticsearch 257U ) CSS & .
ATRBICIER) CSS ERFRAN: 7.6.2, HERENIEL EERE.

BB T & RIE
RPRIEALTT RIS % 1 2-3.

[E2-3 {Edl FF & A2

flKafkaf GFEElasticsearchi$ el = BRESIERIE
El 6 G RN S

N
|

. BUEEBAA: @ DLIARMIZATBASY .

SCUR 2. Az Kafka [ Topic: Al Kafka £ 7778 2% %4 1 Topic.
R 3. A% Elasticsearch #7235 1% Elasticsearch 8% 2 5| FH T4 4 503 .
R 4. QIR SRR DL AN IER: Kafka Il CSS IESTHIER:, @M

) &
B

o

izfrfEk: DLI 6% F1iz4T Flink OpenSource /£ ML .
s RIEHAEFIE WL R Kafka FRIEFREDE, 75 CSS FEFIBITER.

N
= =
> O

No
B

FE1: SIEBTY

1. & DLIEHEEHG, ALAMSAERD “RIEHE > AIER” , mTEAS
LT .
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2. (ERANFVEBF N, i AmA B LS .
3. fE “EERAFN” Fm, HE BRI E S, ARSEUEESEWT.
- PR R CHRFRIE .
- XERAImE . REFECAME RN .
- AFR: HEBRARRAFIAFR.
(MARY:
FEABAFIEIR, BRREEEAHTE. RXFEM TN, EFfERMAHTF, BRI TIZFF
3k, KEMRH: 1~128 NF,
MIIBHRARDANE, RASBEMERANE,
- iﬂ:Mﬂ%ﬂﬁ%“@%&ﬂ%“ﬁ%ﬁ%”ﬁ%@@ﬁ“%ﬁﬁﬁ%
- AZEEE. RS REFEGARIT] .
- ARMPIH: ALy “default”.
- ERIET: EEE CHE L.
- B FMEBSIME. i, 4ETECE Sy 10.0.0.0/16.

A EE
BAZIRIMIERABERD DMS Kafka, RDS MySQL SEBIRIFMMEREES, AllfE4eIE
ERERESKM,

- HASHORYE FEE AR E

4. ZHEETE, BE LWL, BAREGEEILRE, Bif R T
PASI Bl

H$I& 2: BI& Kafka B Topic

1. {F Kafka EHE%H| &, EFF “Kafka TZR” , S piff Kafka AF8, #EAE
Kafka 345 B U .

2. Huil “Topic B > & Topic” , f#—A Topic. Topic it B0 R
- Topic & H. ARBIHIANN: testkafkatopic.
- X L
- EIARH: 1.
FALSHARFFER NI AT .

+1% 3. 6l Elasticsearch & &S|
1. B3 CSS EHEhlG, ik “HEREHE > Elasticsearch” .

2. (EAERPEESN, {ECEVER CSS AR “HRE” FI, i “Kibana” Vi 4k
o

3. {E Kibana f) £ S ik “Dev Tools” , i3k A% Console Ff .
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4. {E Console Ft1i, #ATWI NAr 2% 5] “shoporders” .

PUT /shoporders

{

}

"settings": {

"number of shards": 1

"mappings": {

"properties": {

"order id": {
"type": "text"

by

"order channel": {
"type": "text"

by

"order time": {
"type": "text"

by

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

by

"real pay": {
"type": "double"

by

"pay time": {

"type": "text"
by
"user id": {
"type": "text"
by
"user name": {
"type": "text"
by
"area id":
"type": "text"

}
}
}

SR 4. 0)EEEAEREER
o A& DLI %#: Kafka Fg R B YRS

a.

7F Kafka B EEEHI &, &% “Kafka TEIR” , MR Kafka 4%, #EA
3| Kafka I3 45 B TH

7 CEREGR” PIRIZ Kafka B “ N RGERSBNE” , 7 “HEAER” 1)
“WL” PIRBGRBOZSERIN “RBMAAE =7 M “TFM” FE, HiEESHE
VE IR

B “MLR” R A AR, AR CNTT IR w s n e BA A R B R
M. Fltm, A< EBAFIMER Ny “10.0.0.0/16” , WL A: ATk R:
1, SEWEIEN: Y, WGEEE: TCP, i MEAIE, KA. 1PV4, Wbk
A: 10.0.0.0/16, H.i “HiE” SERCE ARSI
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ok DLIVE RN &, (LM SHU R “BE R, ErE A,
By “IGuRAESIR T, Bl “AlE” .

fEM R IR AR i, ICE RS INERS . BRASHIT.

m ERARR: WERRRKREMEEIEARR. AREIHEACY: dli_kafka.

m PRPERRUEL. EEOPER 1. QIR A1 IS .

n EURA K Kafka EMLE =

m TR 2P Kafka (7R

AR HOT DR 7 R I E

SHBCEEMIR, Bl “HiE” SERIERR IR E . A O S
YRR, BEREFERNERRGE, SRSy, “aies” /e bidrE
BbIR.

Bl “BABIEEL” , IEEERIERIAS], ATRBIDNDER 1 QIR ISR BA
F, MRS, iy “HEE > NS .

7 BN FUm, AR SREE) Kafka 425 5, il “Kafka
P IRt Kafka £t om0 7, ol “dlal” Sl DL 31 Kafka /2% 2 15 7]
i

o  GIE DLI E$E CSS g sRA B IR EE

a.

7E CSS BRIfE G, whfe “HEIHER” , RECaIEM CSS LI AR, BEA
| CSS HyFEAAE B .

fE“HEARER” hIRALCSS By “HMTT ALY R R M CT
W7 A5, J5 e SR B .

Wiy “ERAERT PR EHARR, A CNTTRPN SR i A A R B

BN, Eltn, AREIBAFI A “10.0.0.0/167 , TIFRMIZRIDN: 15 gtik

Ne 1, SEWEENy. folE, PhGEFE. TCP, S EAIE, KA. IPVA4, JEHE

hkoN: 10.0.0.0/16, s “H#fiE” SEREE AN

Kafka 1 CSS sJ& T [7]— VPC A5 | 2

i.  J&, T g. Kafka Al CSS SEHITER— VPC FI-F M, ANH PR )
o R PR

i. 7, P47 e. Kafka F1 CSS S5 HIAEP S VPC FIF MR, TE 5541
F A O TR B R R T I X 4

B DLI & BEH G, AN SHR RS “HBIREHE” , ESREE M,

il CmRAYEYR Y, Bk CRlE”

FEXGIR T B IR AN S, Al E RAMEIRERES . BRSHEmT.

m EEEARR: BB BRI SRR AORBIFINA: dli_css.

m PBRPEVREML: EBEOEUE 1. QBT D A6 .

. BEUAAES: & CSS HEMRAE .

m M EFE CSS BT

n HABSHOT RS B IR E .

SHACE )G, B “BiE” SRR TRECE . R A SR IE R

R, BEBFEENERRS, SRERREN: “CBus” B TE

1k
SR,
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®5: BITE

‘%F

1. 7F DLI &HisHE

B C“BAFIEEL” , IEBREREMIAG, AORBINETE 1. GBS s BA
B, fEEAEY], g T > MEAHhhbEEE”

E CREEME” B, HRAE b 3REUY CSS iERES E, HubkR4m A “CSS
W HhE:CSS M 7, B “PR” P DLI 3] CSS W45 & & AT ik

, Bl “UEMVAEFE > Flink /EME” , 7€ Flink RNV BE A, H

i IR

2. {EEIEBAFIF,

FA P “Flink OpenSource SQL” , A HRIAE 4.

FlinkkKafkaES. .7 “#fe” , BEFE2] Flink 75k 248 5
3. fFIkapenSourceSQL1?&%%%@ LB NS5, HALSEERARD AT,

FrI@BAF: B IR 1. Gl F Al B A

Flink ficA: 264% 1.12.

TRAFEN H&: Wik,

OBS #i: ERARAFMEN H E ) OBS 4, MRIEFL/RIHAT OBS AL FRIZAL .
JFJ5 Checkpoint: “2)i%k.

Flink fEMV-ZBHE i N B ARIIPEL SQL, A RBIFENLS %R . SQL HintH
(K15 B EAR AR SE PR LB 2L

(MAEiY::
AGIERIRY Flink RRANJ9 1.12, # Flink OpenSource SQL IBARE 1.12, ARFIEIERE
Kafka, BN\LZEEREIEER! Elasticsearch,

B2 Kafka 532, ¥ DLI Al Kafka ZE V5 17852 .

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"
FeHbhb AN O

, —— BN kafka K14 E

"properties.group.id" = "click",
"topic" = "testkafkatopic", --flZM Kafka Topic
"format" = "json",

"scan.startup.mode" = "latest-offset"
)
B1%E Elasticsearch %

L.

CREATE TABLE elasticsearchSink (

order_id string,

EIRK, 4 DLI 4 JE PR 145 R R 7R 7E Elasticsearch &5
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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", --E#y css HERH A M HbERS D
'index' = 'shoporders' --flJ#f Elasticsearch #&5%

)i
-—¥ Kafka HHE S ANF| Elasticsearch 5| H
insert into
elasticsearchSink
select
*
from

kafkaSource;

ol U SURS™ R SQU I SURIGAT. Mt “(RF” . BRAEIRNL, Mk T3
A B WARISHER. B TWER TR, S
EAPRAE R B

£ 6: REHEMEBLER

1.

Kafaka ¥ & 3% 5

i ] Kafka % it ) 2B 3% 2. 6173 Kafka 1) Topic HH i) Topic Ki&%dE, RSzt
BRI -

RIBFEBIEAE R

{"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 1d":"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 1d":"330106"}

1% Elasticsearch i Z 4 A B J5 R AH R 25 3

RIERINJG, 76 CSS 4R Kibana T Tk i ) 3125 5 A S 45 5.
GET shoporders/ search

A 25 FIR F T

{

"took" : O,

"timed out" : false,

" shards" : {
"total" : 1,
"successful" : 1,

"skipped" : 0O,
"failed" : O
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}I

"hits" {
"total" : {
"value" : 2,
"relation" : "eq"
by
"max score" : 1.0,
"hits" : [
{
"_index" : "shoporders",
" type" : " doc",
" id" : "6fswzIAByVjgqg3 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"
}
b
{
" _index" : "shoporders",
" _type" : " _doc",
"_id" : "6vsl1zIAByVjqg3 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"
}
}

2.4 )\ MySQL CDC iRFRIEHETEE A E DWS
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KES(UERT Flink 1.12 hR A,

=i
CDC /238 ¥ #i4#3% (Change Data Capture) FIARMIAES, & ] LUK R EE 2 i) 15 &
e, FEER-AEEZANEEE H T . CDC AEHUE EE iRy, B a] U gk
AT WA, Hltnsr4H (GROUPBY). ZEMxE: (JOIN) £,
A8 62 MySQL CDC ¥ 3 K % MySQL HI¥iE2etk, I 1b %t B
1H N5 DWS ¥ .
B SH

1. A% RDS MySQL s8], A | A7z 1 RDS MySQL % & iR AN ik 4: 8.0,
2. )z DWS s,

BB TR IRIE
BRI RIS % 2-4.

E[2-4 1B FF & FE

N oinos wysas TN N oo N BRI
e

No
=

 AERAF: A1 DL VRIS AT RS
. G2 RDS MySQL %k a6 : 17 RDS MySQL 154 2 .
. A7 DWS Hs E AR B A T B ) DWS Bl FEFI R

Ni
]

Ni
-
S w N

IR A QN R ES YRR DL _EOIEER: RDS A DWS B JRER:, F1IEM
%,

IR 5. iztr/Edk: DLI _EEIEAIIZ4T Flink OpenSource fE.

WIR 6 RIEHIEAME LR : RDS MySQL 13k Fifi N%d, 7F DWS - &FIEiT4
e

HE1: QIEBATY

1. & DLIEHEEHG, £LAMSIERD “wIEHE > AIIER” , aTEAS
B T

. TEBNIVE RIS, B A B TSRS .
3. fE “ISKBAA” S, HERAKASIRE S, RRSHORESHIT.
LI (i S Vi (577
- XEAMIH . REFBGAMERTA
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- ARk SHE RS FR.

[MARL L

FEEAUBASIRIR, BIRREEE AT, ENFEITHEL, BEREREHE, BARELATE
3, KER#: 1~128 MN=F4,
PFIIBIRARDANE, RASBMEIRANE,

- KA PABIRARLER ARSI, “EmIRT HEEAR TREHFER
ﬁ”

- AZ SREEE. FUkE: DREFERIARITT,

- AT H: HETEFN “default”.

- mEET: EEE CHE L.

- B FMEBSIME. i, 4ETECE Sy 10.0.0.0/16.

A E=

BAZURIMIERBEFD DMS Kafka, RDS MySQL SEAIRIFRIMEREES, BNIfELeIE
ERERaKY,

4.

- HAWSHORYE T EE AR E .

ZHECE G, B “SLHIWR” , BRARCEMEEERG, Bl R %
BAZI QI .

$£182: 8] RDS MySQL #iEEMTE

1.

¥k RDS EEEHIG, £ “SLEEE” S, SO E/E#R RDS MySQL sEfl,
WHERAESIR “HZ > Fx7, EANEHEE BRSS9 6

NS SR P AR, iy g7, Bt N RDS MySQL i 2 I
HATEH

PRSI PE S i, sy OB E 7, BlEPE A E SON: testrdsdb,  FATEE (R
FRERARD AT

7E OB B FE ) #RAE S, Bl “SQL &l , A LAUN QI RIE), Bl
RDS MySQL %

CREATE TABLE mysglcdc (
\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;
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S 3. fiE DWS HIEEME

1.
2.

OO DWS S8,

PAT BL R i 2% 4 DWS R BRAEIE % “gaussdb” -

gsql -d gaussdb -h DWS ZEHFERHNF -U dbadmin -p 8000 -W password -r

~  gaussdb: DWS ZERFER A B

~  DWS ERfEE Ml it A M IER:, 15T e NERE AU AL
b7 B CAMUTIRIEAG 7, iR N kR, B R E AR “ TR
2 15 e Rl 0 | G R ST e 1 B2 S G B e S T TR U 2B T =Dy, B i
I L

—  dbadmin: AL EEMNRINEEAH 4.

- -W: BUAEHE AR,

TEAT AT T DN CL T i S 05 E - “testdwsdb”

CREATE DATABASE testdwsdb;

PATLL R a4, BH gaussdo #udEZE, Rz H A2 FIBUEE “testdwsdb” .

\q
gsql -d testdwsdb -h DWS ZEFEER AL -U dbadmin -p 8000 -W password -r
PATEL T dr & AR .
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 FLOATS8
)i

$E4: QIR RAEIREE

A& DLI % RDS ) RAI B IRER:

a. {t RDS EHizHla, ®F “LHEH” , btV RDS sE6 4K, #EA
F| RDS HI3E A B LT .

b. TE “HEAER” M “ERER” PIRBOZLEIR “HMHHE” « “HE 2F i
07 . “IBUAE R M TR B8, HHEl bR .

c. Wiy “EEER” PR EHLRR, F “NTFRIN” TR A ) R B
FIERIN . lhn, AEBAFIER N “10.0.0.0/16” , NIFEEMEINA: A%k
K 1, SEEREN: Y, hGERE: TCP, MBI, (M. 1PV4, JEH
HEA: 10.0.0.0/16, His “HfE” SERCE ARSI .

d. B3 DL FHESG, ELAMSHAA RS “EBFEER” , SR m,
B “asmRAYEEYR T, Bl AR

e. FEXYSRAUPSVRGIE S, AlE BARBIREESE. BRESENT,
m ERARR. WE BRI IR IR AR . ARl dli_rds.
m PR, RROB IR 1. GRS C ARSI,
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n EURES: %&£ RDS MWEMAE .
. FM: & RDS T
n S HOT RS R RACE

SHEE TR, B “HE” SERIG RSN E . B O R R Y R
HRR, BERBFIERIGERIRS, SRAERREN: “CBUE” B L TE
HIPIR,

B C“BAFIEEL” , IEBREREMIAG, AORBINEIE 1. GBS R I BA
B, fEEAEY], g T > MEAHhbEEAE”

1E MmN S, RS b IR RDS &G R, Mk “RDS
P hE:RDS i e 7, By PR R DL 2] RDS W 4% /& 753 7]
ik

o AE DLI ¥ DWS fBG 55 7 g JE 2 5

a.

76 DWS &zt G, mH “EREHr , Bdoeldn DWS £, i
AﬁDWSWﬁihuA

f“ﬁﬁﬁg”m“ﬁﬁfﬁﬁ”#ﬁmﬁ%%m“wmw”\“%D”,
CREAFET TUHEN RIS R BT 7 A TR S5, i fE
JRERERAE D BRAE A

o “CERGER” R EHARR, E NI RN S i A g X B
FIFEN . Biltm, A REIAFI BN “10.0.0.0/167 , TIFLRIN A fidedkik
e 1, HEEEEN: oY, WMGERE: TCP, SRIMEAIA, AL IPV4, JEHh
BEA: 10.0.0.0/16, Hih “HfE” SERLE AW

RDS F1 DWS 541l J& T-[7]— VPC FlF ¥ ?

i. J&, PIT g. RDS 1 DWS SEI7E [FAl— VPC A ™, A FH 3 & 1
R PRI

ii. 7, 4T e. RDS Fl DWS SEfI /3 AIFEFAS VPC AT T, TIZE 535161
Fd 1 O A YRR T I X 45

3 DLI SRS H G, AN SHR AT “HBIREHE” , ElEREE M,

Ll CHmRAYESYR T, Bk AR

eGSR PSR A S, E BARMEIRE S BkSE T,

n EERARR WE BRI RS ARR . ARBIFI NN dli_dws.

m EPERREN. EEODIR 1. QIERAA T C A6 RIBAA .

. EURAE S %8 DWS KEFAE = .

m T &R DWS T

n SO DR B IR E .

SHECE )G, Hd e eIl EYRACE . R O R

G, BEBIERIERIRS, SROERREN: “COBs” BT E

Q:l; _LF. gﬂx

oy “BABVE” , EBEERERIBNA, ATREIADER 1 % B A A g rBA

b, fEE(E, s “THEZ > JHhhbEmE "

e B rE” S, MRAE b IRELY) DWS EHE R, il A

“DWS W IP:DWS i 17, Haly “JlK” ik DLI 3] DWS M4 2& 75 h

ik
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SE5: BIT{E

1. 1¢ DLI EH&whlG, Bd “EER > Flink /EML” , 7€ Flink {EMVE#E S, 5
dr “alErEIL” .

2. TEQIEPAFIAIE, KHEFE “Flink OpenSource SQL” , ZHRIEE A:
FllnkCDCMySQLDWSo By “HRE” . BREER Flink 1Rk a8 7

3. £ Flink OpenSource SQL 1F4w%E 51, BLEW T 24, HAMSHEA ],
- FrIEBAA: JEFDER 1. GUEEBAS A BAS
- Flink fieA: 58 1.12.
- RAEEENLHE: Ak,
- OBS#f: EHARAAENHER OBS i, RAEIERIEAIT OBS ML FRIZAL -
- JFJ& Checkpoint: “Ji%k.
—  Flink BNk gmsEHE i N BAREN SQL, ARFIENZH M. SQL Hlitl

B S Gy FE T MUN Pl T

(L] %88
ARBIERRRY Flink MRS/ 1.12, #§ Flink OpenSource SQL IEERRZ 1.12, ARFIEIERE
Kafka, B N\ZEEREUEEER! Elasticsearch,

create table mysglCdcSource (
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' = 'mysgl-cdc',
'hostname' = '192.168.12.148',--1P &N RDS MySQL MISLf] 1P
'port' = '3306',--4il &N RDS MySQL HISLk I

'username' = 'xxx',--RDS MySQL S EHE R 44
'password' = 'xxx',--RDS MySQL S EE ZEF P g
'database-name' = 'testrdsdb',--RDS MySQLi&W FHHE 2 44
"table-name' = 'mysgledc'--RDS MySQL SR ZE T R4

create table dwsSink(
order channel string,
pay_ amount double,
real pay double,

primary key(order channel) not enforced

) with (
'connector' = 'gaussdb',
'driver' = 'com.gauss200.jdbc.Driver',
'url' = '"jdbc:gaussdb://192.168.168.16:8000/testdwsdb', ---
192.168.168.16:8000 &#h pws AR 1P MG, testdwsdo NN Dws B E 4
"table-name' = 'test\".\"dwsresult',K ---test A& DWS FH schema,

dwsresult AXTRF DS K4
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'username' "xxx', --B N pus SLFIRIH P 4
'password' = 'xxx',--F¥#HN pws SLEIFH P ERD

'write.mode' = 'insert'

);

insert into dwsSink select order channel, sum(pay amount),sum(real pay)
from mysqglCdcSource group by order channel;

4 Wil LR AR SQU I SURYRRI, Ml “BAET . RAFAEIL. el <
A", RN, WML SRR, ek “STHED” TR,
EAPRAE R B

P} o: REHBMERLER
1. %3 RDS HEEHIG, 16 “ Sl i, i C I RDS MySQL S,
SRR B > TR L MEHOHR R ER 5 S % S

2. FNSEGIESRMIA S AAEN. a8, RIArEE A RDS MySQL £

BT
3. fECGUERIEEEEERIES], By “SQL AW, WALLTRIERIES), mAN
.

insert into mysglcdc 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") ;

HER O AR DWS EHE.
PAT LR dr &% DWS SR BN S G “testdwsdb” -

gsql -d testdwsdb -h DWS ZEFFEHLS -U dbadmin -p 8000 -W password -r
6. HATLL a4, &) DWS & .

select * from test.dwsresult;

HHERSHEWT

order channel pay amount real pay
appShop 400.0 330.0
webShop 400.0 200.0

2.5 M PostgreSQL CDC iR 3RIZEEIEE AZ DWS

ik
RNES{UERT Flink 1.12 hR7,
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ek
CDC /23 ¥ #i4f3% (Change Data Capture) FEARMIAES, & ] LUK R 2 i 15 &
BEF, FBR—ADEEZANEYEH Y. CDC fEXdE R fedy, & n] LU HoE ik
TR, Flinsr4l (GROUPBY). £ERMKE:E (JOIN) %,
AT iE L B PostgreSQL CDC i3 K 1% Postgres BRI, FERK AL B RS
BEIHNF] DWS $d
B
1. 6% RDS Postgres 45l . A<l RDS Postgres i FE A G # y: 11,
(MARY::
BI#2AY RDS Postgres FUREIRAABEET 11,
2. OO DWS 54,
EBARMEN FF &I

BRI RIS H K 2-5.
[E2-5 e FF & i dE

=rom B B

N
=
H

: QIEERASI: A% DLI /RS ATHIBAF
. {1 RDS Postgres ¥4 )% : £l RDS Postgres ft$54h A3 .
. QI DWS Hdls FEFI R Qg A T-HUSc8ds 1) DWS 8 A1

No
S

NG
S
~ w N

IR 4 BN EESYRER:: DL R %R RDS F1 DWS FIBSURIER:, 1M

%

IR 5. iztrfEdk: DLI _EEIEAIZ4T Flink OpenSource fE.

W 6. KRIEBIEAE WL . RDS Postgres (% LIl AEHE, £ DWS E&EFIBITH
e

HE1: QIEBAYY

1. & DLIEHEEHG, ALAMSIERD “RIEHE > IIER” , aTEAS
B T LT

2. HERSIEHAM, i REA AN W
3. WIEBIT R, HMERBHHSIRESH, AEBYRESET.
BB SRR
- RERUH: R
- AR U5 RARRIBS 4K
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(%88
FEABAFIEFIR, BRREEEAHTE. RXFEM T, EFfERMETF, BRI TIZF
sk, KER#: 1~128 NFHT,
AFIBMARD KNG, RRASEHINEIRANE,
- iiﬂ PAFIZE YL AT, “HT/IHR” NREAE “TRERFER
- AZ EEE. BUA%: CREFERAEDT].
- AMIH: HEnEREN “default”.
- WAL kR CHE L.
- B EERASIME. i, 4HiECE Y 10.0.0.0/16.

A EE
BAZIRIMIERABERN DMS Kafka, RDS MySQL SEBIRIFMMERRES, AllfE4eIE
BRERERKM,

- HAhSHORYE TR AR E .

4. ZHEETG, BE SCHEEL” , BAREGEEILRE, Bif R T
PASI Bl

18 2: B RDS Postgres #iEFE

1. % RDS sl G, £ “SLEIEE” i, EHEC a2 RDS Postgres S,
EPERAERIN “TEZ > BR”, HENEIEE BEARSS SL B B S A
2. HINLBIEFIR A MEN., B gs” . BIRTEE RDS Postgres £ 2
BHATE R
o TR R S testrdsdb.
4. 1E testrdsdb HHEE T, B L FRA test ) Schema.
7E SQL &y i 4m A\ LL N iBE4A), fiJZE RDS Postgres % .

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));
£ Postgre 14T T 41 SQL &4,

ALTER TABLE test.cdc order REPLICA IDENTITY FULL;
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S 3. fiE DWS HIEEME

1.
2.

HRE OB DWS 4R,

AT LAN A 2% 8 DWS SERFRIBRAEE 2 “gaussdb” -

gsql -d gaussdb -h DWS ZE#FEHMA -U dbadmin -p 8000 -W password -r
~  gaussdb: DWS ZERFER A B

- DWS SERFER NE: I RIS A IR, TR VR AR
HE” B AR RAL 7, G RE R A PR, TRRE N EERE “ NG
Mokt B« AR TT REAL e A s SRR B i, T TR R
WAL

- dbadmin: BTN R EEVAE R R 4.

- W BUAE BRI H .

FEAT AT & FAMA LU fir & QU 8 2 “testdwsdb”

CREATE DATABASE testdwsdb;

PATLL T4, 1B gaussdb #idla 2, JEREHTEIEKIEE A “testdwsdb” .

\q
gsql -d testdwsdb -h DWS ZEFEER AL -U dbadmin -p 8000 -W password -r
PATEL T dr & AR .
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,
pay_time VARCHAR,
user_id VARCHAR,
user name VARCHAR,
area_id VARCHAR
)7

$E4: QRIERAEIREE

Al DLI %4 RDS [ e B ps R ks

a. {t RDS EHizHla, ®F “LHEH” , btV RDS L6 47K, #EAN
F| RDS HI3E A B UL .

b. TE “HEAER” 1 “EHRER” PIRBOZLEIF “HMHHE” « “H3E i
0”7, “IBUAE R M TR B8, HEEEEE SR,

c. Wiy “EREER” PR EHLRR, F “NTFRIN TR hnmcaE R ) R B
BRI, lhn, AEIBAFIER N “10.0.0.0/16” , NIFEMERINA: A%k
K 1, SEEREN: VE, PhGERE: TCP, U IMEAIE, KA. 1PV4, JHih
HEA: 10.0.0.0/16, Hi “HfE” SERE ARSI

d. B3 DL FHESG, ELAMSHAA RS “EBFEER” , SR m,
B “asmAYEEYR T, Bl “AlER”
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E SR PR AN R T, MeE BB RIERES .. RS HET.
R &EEMSE’JHEM%‘%%# ARGl dli_rds.
m EPETTRIR:. ERODIR 1 QIS BRI IS .

n EUFA = &R RDS MBI =

T % RDS HITFM.

n HASHOT DR & LR E

SHEE TR, B “HE” SERIG RSN E . B O R R Y R
BRR, BERBFERIERIRGS, SRAERREN: “CluR” BT TR
S IR,

Wl “BABIERL” , IEBRERIEMIAGI, AORBINPTER 1. BB A I IBA
b, fEEAES, i “ELZ > RKHuhbEmE

76 “PWAEm M S, R4 b H3REUT RDS 5@%1%%” bk 5N “RDS
P HhE:RDS #odE A 7, e <K i DLI 3] RDS M 4552 5 AT
ik

o fE DLI & DWS (e sn R psyr %8s

a.

7E DWS F R R &, a8 “ERHEE” , Rl C8IEH) DWS SRR, it
A%| DWS E’JﬁZMn ST

e “HEAREE 1) “éﬁ?}?ﬁf%ﬁ” HIREBUZSEFIR “ARIP” « “Ug”
CHARMFE” VIR “ML” PRI “RBIRAE =7 1 “FT R, E
JE SRR IRAE A

o CEBGER” PR EHATR, 1E CNTTREN” S G A g K B
ORI, N, AREIAFIR B A “10.0.0.0/167 , MG . &gk
N 1, SEEREEN. fYE, WMGERE: TCP, ¥R BRI, 2Bl IPV4, L
BN 10.0.0.0/16, Hih “HfiE” SERE AW

RDS F1 DWS 541l J& T-[7]— VPC Fl-F ¥ ?

i. J&, $IT g. RDS Fl DWS SEAIFE R — VPC A7, A F 5 5 5 A i
o Y O

i. 7, 4T e. RDS I DWS 45153 AITER S VPC FIF T, JUIE 53 7161
Fa A e T P YR AT 8 R 8%

5% DLI s G, EAMSHA pd “PREE" , TR E A,

ol “IBaRYEER , el “AlE

TEI SR A E YR G R T, FeE BB RERES . BRSEnT.

m EEARR: WE BRI R ER AR ARG dli_dws.

m SRPERRIER: EPODIR 1. QIS E AR RIBAS

. ERAEZ: &P DWS HEMAE =

m P P DWS T

n HARSHOT DR R LR E .

ZHALE RS, B “HiE” Ekimﬁi%’ﬁﬁaﬁ BT B S YR B
AR, BEBFERNERRES, SRERREN: “CuE” B Ui TE
SR,

B “BABVE” , EBEERERIBNA, ATREIACER 1 A2 B A A A fBA
5, fEEAEY], B “HZEZ > JEHhEEE A .
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£ OB TE” Fm, RS b ThRIUY DWS IERE R, bk HA

N

-5

5:

h.

BITIE

1.

“DWS A IP:DWS 5 17, Hudy “Jl3k” K DLI 21 DWS 48 &5 n

%

7 DLI EHE G, i “CEMEE > Flink /EML” , 78 Flink /EMV A H R,

i “eIEfR”

FEQI A L, 2%+ “Flink OpenSource SQL” , ZHRIEE N:

FlinkCDCPostgreDWS. H.ii “HfiE” , Bk 2| Flink /E Mk g L1 .

£ Flink OpenSource SQL 1RV gw#H 7, FCEW NS4, HARSEEIARIT].

FrIBBA: £ IR 1. B A TR A I B A

Flink figA: 254 1.12.

RN H&: Ak

OBS #fi: ERARAFAENL H LK) OBS 4, MRIEFL/RHEAT OBS AL FRFZAL .
FFJ5i Checkpoint: “2Ji% .

Flink {E V2w AHE Hri N BRI PEE SQL, A RBIPENZ U N, SQL HinAl
K28 EARYE S DB 2L

(AR

ABIEERBAY Flink hiz79 1.12, #§ Flink OpenSource SQL iIBAERE 1.12, ARGIEUEIRZE
Kafka, BNLEEREUEEZR! Elasticsearch,

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' = '192.168.15.153',—-1P &4ty RDS Postgres ML) 1P
"port' = '5432',--4i &N RDS Postgres S5

'username' = 'xxxxx',--RDS Postgres S HIEIEEH 4
'password' = 'xxxxx',6-RDS Postgres S EHE EH
'database-name' = 'testrdsdb',6 --RDS Postgresgéﬁﬁmiﬁﬁjﬁ?g
'schema-name' = 'test',6 --RDS Postgres%ﬁﬁmigFﬁlschema
'table-name' = 'cdc_order'--RDS Postgres ¥ TR A

)i

create table dwsSink(

order id string,
order channel string,
order time string,
pay amount double,
real pay double,

102



Xea s

pay time string,
user id string,
user name string,
area_id STRING,

primary key(order id) not enforced

) with (
'connector' = 'gaussdb',
'driver' = 'com.gauss200.jdbc.Driver',
'url' = '"jdbc:gaussdb://192.168.168.16:8000/testdwsdb', ---
192.168.168.16:8000 FHfiy pws PN TP flikI, testdwsdb NAIEK] Dws HlkES
'table-name' = 'test\".\"dws_order',6 ---test HNEIEE ) Dws F ) schema,

dws_order JXIif¥] DWs K4
'username' = 'xxxxx',6 —-Z#N Dus SLFIFIHF 4
'password' = 'xxxxx',--Z# N Dws S Y
'write.mode' = 'insert'

)i

insert into dwsSink select * from PostgreCdcSource where pay amount > 100;

ol U SURS™ R SQU I SURIGAT. Mt “(RF” . BRAEIRNL, Mk T3
7 R, BRSNS TR, S
WIEFRAEN “EATH .

£ 6: RIEHIEFMEIRLGS

1.

ok RDS EHHEH G, £ “SLEEH” S, EF O8N RDS Postgres SLH,
WHERAESIR “HZ > Fx7, EANEHEE BRSS9 6 s

NGRS, s g, BinlEE N RDS Postgres %4 & I
AT e
OO BRI IRES), Hdy “SQL &~ , A LL T EIEEIEAR), A
REE

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") ;

B C AR DWS SR

AT LAN 3% H: DWS SRR BLAEEE “testdwsdb” -

gsql -d testdwsdb -h DWS ZEFLEHM A -U dbadmin -p 8000 -W password -r
PATLL T ES), £9H DWS 1R EE .

select * from test.dws_order;

HHERSHEWT

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
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202103261000000001 webShop 2021-03-24 14:03:00 300.0
100.0 2021-03-24 10:02:03 0003 Lily 330106

26 Flink (RN SR REFELERS (REEFER)

BRIEAR
AR GRS AU Flink LR . B 9AE NP S0 T 4 R A 702

BRIELE
1. HPEEEEARS (SMN) FFEERFEIEE—A “F8” , HEHiE e mlsFE e
FHLSGHIME F BT b, bei 8 e AR B FHL S RE SR VT R i@ &, R
AT BRI AT,
2. B DLI#E#G, B2 Flink SQL 1EML, w5 1E SQL &, BLE “EB1I73%” .
ARG E S SEOIN AU, HASHAR L S B AT ECE R AT,
(MARL:):
Flink Jar BNl TSR E S SQL {RIBRE, ABBITHEAE.
a. MW TFANL, BEMELW “CU=E” . “FHpn” 5 “HRIHTH -
CU#& = EHHIC + a4 / 3 TM Slot 30) * 5 TM B i CU %4
Bdn: CU #r&E N 9CU, FHLHITHN 1CU, HRAIFATHECN 16, MIiHHEHITHN
8CU,
WRATF-ZECE TaskManager T, NH TM frdi CU 288 1, S TM
slot #( B ~fE N 0, {H5ZBR F, B TM slot BUEKIE FIR AR HEEE R A 2,
R FEECE TaskManager %5, 15K IR AL ERCE, BEUUEHE K
FATHCTF R RIT 2 (5N E .
b. Ak “GREFEIVEE” , EFE— OBS M. R IZMATN, FERT “37L
BIFZAL” ATIRAL . BLBEIZSE, " AEE 2w KRG, e H SR A7
FIH ) OBS AR, J5 {8 e S b iR A
c. wik “AENREEE” , P 1HEER “SMN 8”7 . BEZSH, "L
RN R HEBOT, P e A EE FHLUR I B, 7P &
BRAIRH
d. Ak “JFJE Checkpoint” , #Hf H £l 2517 L 1% Checkpoint 8] k& AR 2.
Flink Checkpoint AL A PLRIE Flink /145 9888 S Ui, BEAE M T 1Y)
Checkpoint #EA TR E H ) .
(MAEY::|
e "Checkpoint [Efg" JIFRfLA Checkpoint B9IEIFR, 4T Checkpoint #HISFZIASCATIHE M
g8, EcEEfRAaERER T ESaEsER R IR SRS, BIFATF Checkpoint BISSRERY
B, BIOREN 5 2.
e Exactly Once HRIVRIFEEEIERTEE—IR, At Least Once IR BREBEEDHHE—
R, BB S EERE,
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e. Ak “SEAZMKE” R “ I Checkpoint TR 7, FRHE H Bk S AE LGB E
W E
f. FCE “MEEEANS” . KRB S LS IR R LI A . I S
B DRAT K -
9. WL “IBATRARNT o RAIFIEATIRL.
3. BxmifEgs CES =Ml G, £ “mRsTkiis” FIRhRE “HBaRwiRz” I
%o £E Flink RNk R E B ARk, iy “ IR~ .

DLI Jy Flink fE bRt 735 O br, F7 AT DUREE B 5 75 KA A
PEFRARAE A BN, SIS AR BE R VR A
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FE D

Flink Jar {ENV FF % $5Fa

R

1 RESIENF LI5S
MAEBRGET Flink F1 Spark X514, 584345 Flink/Storm/Spark FFJ#t: X iR A+
M, HAERCEA LA T Rt g sm A e, WA P IREE S A R IE . Sk

AR R R AESIT RO SRS S THRASAM A RAES:

RS AES

DLI IR %4 7E Stream SQL H > #F 5 HAM RS (& P ol DLEE{E A SQL Aix
BBk 4R S %%, 1 DIS. OBS. CloudTable. MRS. RDS. SMN. DCS 4.
TSR 5 HoAth VPC M4 IERE S5, P AT BATE DL AL Sl 242 3
Vi la BT Flink £ Spark SCHFEPE IR S5 6, W1 Kafka. Hbase. ElasticSearch
s

HinBAS

F P eT i i g S AR SE BN AR B A A BOE R A S FRECE L, 1A Flink 7Rk
FRETPNEER

MEST & RN TER
DLI Flink /EV 323540 Eod i 2
Avro, Avro_merge, BLOB, CSV, EMAIL, JSON, ORC, Parquet, XML.
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3.2 Flink Jar 1Ml 7 & B a4

BER
FA P AT LA T Flink 17 AP 3T kPR, M H G Jar B, #2323 DLI BAFliz
1T, L5 MRS Kafka. HBase. Hive. HDFS, DWS, DCS Z5#(#EI5 128 H..

AETLLEE B & RS MRS #4738 BT 5 .

B

1. B3 MRS EHfEdlG, 08 MRS 48, &4 “IF)3 kerberos” , 2)ik “kafka” ,
“hbase” , “hdfs” &, “Zz4ZHMN” FFiExf R UDP/TCP i H .

2. H#EX MRS manager & ¥ FtH -
a.  BIENHLIKS, FTHEIZHA&A “hdfs_admin” , “hbase_admin” R, F

Wiz P YUGEEE, HAfE “user.keytab” 1 “krb5.conf” A

(1 88
BT ANKSHY keytab SFEFAFEEEAMAN, SEENERTWIKS #HTEE.
b.  fd “MRFSEH” , NEE W, B “PRE” .
C. fE MRS s B FEREE M, rRERIE IS “hbase-site.xml” Fi

“hiveclient.properties”
BUZE DLI M= pAA

i 1% DLI B3 5 MRS SEfE g s s R s e i, H AT T DURRYE SRl
B EAH Y 22 a2 AN

WS ISR SRR, WS (BARMIRR A T farg) SR S

* » =

R
W E e BN, SN ORMAA - P fRE) b “waedl” =

5. 3RHU MRS £EHE4HT 1 ip Al meds, 7E DLI E%ﬁ@%ﬂ%ﬁﬁzﬂma,mﬂﬁaﬁ
host L&t .

WIS IN 1P B B, 1655 (BUEMIRE- B T “BREIER” &
o
L] #%EA
Kafka fRSZuRASIR OANERSIFIE hostname £, NIZEEIS Kafka Broker 3554 hostname [ IP 9%
NIRZRINE DLI BAFIHR, Kafka Broker 57389 hostname F1 1P {BEBX R Kafka fRSBAIEBAR.

lE= s
o HHIRCAIEIMERT.

o J/IEAT Flink Jar fRLIN, #5208 0O RN ARSI Dy Jar £, AR O
QIR OBS fiirh. JFAE DLI “Ha g2l ” > “R P i@

(MR
DLI ASZHRF T EINRE, WRFBEEHC LEEIE, JLUSAHEHEEH LE.
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o T DLIARSSHG N E T Flink ORI, JF HIE IR X BRI 1 224
[ AT G AOB R A R H S R, ST RRTEERHERT
P&

- RYNERREIR, Bi#EE Maven Bl Sbt B T B ¥ scope N
provided

- HEECE M (Flhn: “log4j.properties” i “logback.xml” £5)
~- HEHHSEIZEIAR & (Blhn: logdj %)

ERTEE

B1 £ DLIEBEH] & i 2 M AU, B “fREEE” > “Flink £k, #EA “Flink
{(E Ay T

FE2 AE “Flink 1k T4 L sy il . # OHrg Rk I,
$E3 REFLER.

N

N

N

F31EIELERER
2 S #15AH
Byt 1%+ Flink Jar.
45 ENL A FR, HEEHIESC. e, B, I IRk, JFHKE
N 1~57 Fi.
1BA
el EFR R E—RY,
P RNV IR 4R, HAK N 0~512 £75,

FE4 P HET , BEAN “YHH” T,
B S5 EFEBF. Flink Jar 1) R ez 47 EiE ARG L.
(18
e Flink Jar {RM RBEIE THETRSCOUZATIRZPAS] £,

o IR "FrEBAFI" THAEFFATBRIMZNGY, B — MREMTIFRAZATISER]
BIAF.

$®6 AL Jar .,
Flink FRASTE ZEAA - Jar fL46 72 # Flink FRACREE— 2L

7<3-2 ¥R
AR R

Sz FHRE R EE IR PR FESR PR 7 B2 A 75 ZERE X MR Jar B EA%
£ OBS ffi, JHE “BiREHESEFUER” hlgiEre, .
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B ik
Fk T E IN# Y Jar 142544, 40 KafkaMessageStreaming.

o BRiA: HR¥E Jar WL Manifest SCAFRE .

o JRE: RIAUMA “KB” HHERSEIIER (SEIH TS
(CDIN

WtER
LEBETEANCN, FETERER, flan:
packagePath.KafkaMessageStreaming

ZH RS HINIR, SHCZ A 2R 0

S jar £ F P B SR RE 76 . 7RI AL 7 L2 B 75 B X B 1Y) Jar
&% OBS #irh, IEAE “HUREEHSETOER” halEETa,
ARMERE “jar” .

FAKREC: | FHP EE SCRIMRISOC AT o AR MO AT 2 i 75 2R X M A S B
&2 OBS fiirf, JHfE “HIRE ISP AER” haldErFe, o
RABA IR

A I A PR e rh AR I DA AT 5 i X L PR AR A - B
“fileName” N7 BT HIISCAF 44,  “ClassName” D9 B 5 iH1%3C
(ERINEZZ

ClassName.class.getClassLoader () .getResource ("userData/fileName")

Flink fiiAs | 2% Flink J5URH 75 SR EEATR IBASL. ST “110” it

ZIK o
$B7 BEELSH.
7<3-3 iR
ZFR 3
CU ¥= —ANCU N 1H# 4G 3=, CU B= TNy 2~400 4.

EHHIG WHEEFHICHK CU B, HHEE 1~44 CU, BHMEN 14 CU.

BRIATEL | MR AN T I O IFATHL

5t EA
o HTBABERTITERIT (CUHE-SHERITCUHE) MN4E.
o FHIHEIFATRPRLERENFALE, BNEREEREN,

TaskManag | ] T-#% & TaskManager 53 Z 4.

o WH | g EERE Sk

o “HLTM fiTdi CUL” . 1A TaskManager i F it B2 I
o “HiTMSIot” : 4/ TaskManager %] Slot % .
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ZHR Hk
AR | BB R S AT 1 A5 45 B 547 5] OBS.
& R R TS

“OBS ffi” : #L#¥ OBS M TR L HEE R . WIREFE
OBS ffiZ2 RIZBUIRE, FHEHd “OBS #ZHL” -

RS | RERAGEELRFSEZEEL, EEIET 55 el E R R EN,
%® PL SMN Hy 5 =B 5 .

Ak SRR E NS5

“SMN FEE” .

SEHANE | RELE R AEEEE, UIE R EE A E S IR EE
J& e
R HRIE NS5
o R EIER A - BUE R E SR RIRE A RN
Hﬂ—?, R
- KRR TRRRER.
- AR BE X ERRE.
e “J\ Checkpoint 75~ : MIHi 17 1) checkpoint Pk & 1E k.
Nk ESH G, EFEELER “Checkpoint #1427 .

“Checkpoint #42” . %% checkpoint fRA7H4E . DAZIAI N AL
B E 1¥) Checkpoint HihbAHXT . . HASEENL B AEA T —2, B
ToiFSREHERR ) Checkpoint.

N
58

¥
¥ 3
NeRNC

B B CORAET . RAFAELATHE R 24

i B CRBN7 , BEA RSN Flink MRk B, AR, sy “ RIS
27, AsEL.

RIS, RGOS EDBEEE S Flink (LB TURT, 5700 IR AL SR FE LT
i, fE “ARA SIS (AR . IR R, RARH AR Ak
SEAF. EATERR R LR

UEARARNARZE Y “HRAZ R B “Is4T %7, Fon Pl s T kM. 1P AT BAE
PENLFIR AR R U, KRS EPRS BN EEFHIRE S, SBdl T RiE
HIEHRE R . RIEEHRE B RST)S, ERre s,
(AR

EfhTRERHIAAN T -

BER: BIEELSEA—NEL,

-
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FERHR1E
o ERNREMELNSH?

a.  fE FLink 1R ok B A5 g 1R b .

b. FdRIES] “YiE” .

c. HESHXBMASHER.
fRERNSHIIR, SEC .
SHE ARG —-keyl valuel --key2 value2
. xS N AR S5
--bootstrap.server 192.168.168.xxx:9092
i ParameterTool f&HTJ5 IS0 R B

[E3-1 it fERISH

o EHEFEMFILHRZ?
a. fE FLink kg P ik A2 8K, BE AL 0TI
b. iy “BATHE” , HIAEESGEEFLHE.
BEAE R s Eeifia AT Hk, H2 5 BEEE frfr H &K OBS Hf.

3.3 {£H Flink Jar 5N ##E%I OBS H 435

HEIA
DLI #&4t 7f H H & X Jar 1217 Flink 1E ML F-K 505 5 N\ %1 OBS HIRE J1. AZT JAVA
FEBIARIS 7~ % kafka 4 AL FE 5 5 N3] OBS, B ARSI B 15 MR IE LR b5 24
INEHER
OV BE AL E Intellid IDEA 269 & T H DL K %23 JIDK AT Maven.
(MEEY: ;|
e Maven TFEHY pom.xml SHELEIHFSE JAVA BEHRIEE “pom SU4ECE" WEA.
o TRIRAMRFAEATLUIERE SRR,
R 5 PRI

o TFHEADLIBHIAET “REKE > REHEA” JTE Tenant Adminstrator (4=
555

o HAKIER| OBS HIMHALAUN LIRS T A€ OBS #.
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JAVA #5455
o pom XA E

<?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>
<artifactId>Flink-demo</artifactId>
<version>1.0-SNAPSHOT</version>
</parent>
<modelVersion>4.0.0</modelVersion>

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

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<!--Flink RA-->
<flink.version>1.12.2</flink.version>
<!--JDK HiA-->
<java.version>1.8</java.version>
<!--Scala 2.11 KiA-->
<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>

<!-- flink -->

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

</dependency>

<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-streaming-java ${scala.binary.version}</artifactId>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-statebackend-rocksdb 2.11</artifactId>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<l-- kafka -->

<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-connector-kafka 2.11</artifactId>
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<version>${flink.version}</version>

</dependency>

<!-- logging -->

<dependency>
<groupld>org.apache.logging.log4j</groupId>
<artifactId>log4j-slfd4j-impl</artifactId>
<version>${slfdj.version}</version>
<scope>provided</scope>

</dependency>

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

</dependency>

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

</dependency>

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

</dependency>

</dependencies>

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

</plugin>
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</plugins>
<resources>
<resource>
<directory>../main/config</directory>
<filtering>true</filtering>
<includes>
<include>**/*.*</include>
</includes>
</resource>
</resources>
</build>
</project>

LN 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.DateTi
meBucketAssigner;

import
org.apache.flink.streaming.api.functions.sink.filesystem.rollingpolicies.OnChec
kpointRollingPolicy;

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;

/**
* Qauthor xxx
* Qdate 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 Kafka20BS Flink Streaming Source Java Demo.");
ParameterTool params = ParameterTool.fromArgs (args);

LOG.info ("Params: " + params.toString());

// Kafka EHeHuht

String bootstrapServers;
// Kafka 94

String kafkaGroup;
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// Kafka topic
String kafkaTopic;
// THFEENE, HEH5XEE Checkpoint Bi# Checkpoint RHHART, 7 & # FILFEC & 15K

& ;
// WIRAFLEA M Checkpoint, M2 ML Checkpoint FFUR4kEETH 7
// WEA: LATEST, NEB AR TR 2, MHRmE 2 2g i v & A 2o
// EARLIEST, \Ni& AR 46T 2, M SRmS 3R BGEIE o BT 1A s

String offsetPolicy;

// OBS XfF4inHiEg4E, #3\ obs://bucket/path
String outputPath;

// Checkpoint fith#%4%, #%3 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 {

/7 BIEHATINE

StreamExecutionEnvironment streamEnv =
StreamExecutionEnvironment.getExecutionEnvironment () ;

RocksDBStateBackend rocksDbBackend = new RocksDBStateBackend (new
FsStateBackend (checkpointPath), true);

streamEnv.setStateBackend (rocksDbBackend) ;

// JFJA Flink CheckPoint BCE, JFRMNZflA CheckPoint, &4 of fset (7R R
Kafka

streamEnv.enableCheckpointing (300000) ;

// BEMIK checkpoint HIf%/NAIFER H

streamEnv.getCheckpointConfig () .setMinPauseBetweenCheckpoints (60000) ;

// % H checkpoint B HA]

streamEnv.getCheckpointConfig () .setCheckpointTimeout (60000) ;

// W H checkpoint fRHKEL

streamkEnv.getCheckpointConfig () .setMaxConcurrentCheckpoints (1) ;

// BEEWIENIRE checkpoint

streamEnv.getCheckpointConfig () .enableExternalizedCheckpoints (
CheckpointConfig.ExternalizedCheckpointCleanup.RETAIN ON CANCELLATION) ;

// Source: EH; kafka HIEYH

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;

// BI# kafka consumer
FlinkKafkaConsumer<String> kafkaConsumer =
new FlinkKafkaConsumer<>(topic, new SimpleStringSchema (),
properties);

/*‘k
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* M Kafka brokers Hff] consumer # (consumer JE@HEHH group.id W&E) 25
MRS B AR S LAY X

* MRERARN X P E, MLHATHRESM auto.offset.reset WH.

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

Y/

kafkaConsumer.setStartFromGroupOffsets () ;

/ /¥ kafka MABHREIR
DataStream<String> stream =
streamkEnv.addSource (kafkaConsumer) .setParallelism(3) .disableChaining () ;

/7 RIS
final StreamingFileSink<String> sink = StreamingFileSink
// eSO R AR S AT A% =X
.forRowFormat (new Path (outputPath), new
SimpleStringEncoder<String> ("UTF-8"))
/7 FRE S L R AR L E A S, Bl parquet A% 3UHH
// .forBulkFormat (new Path (outputPath),
ParquetAvroWriters.forGenericRecord (schema))
/7 RE B E XA A
.withBucketAssigner (new DateTimeBucketAssigner<>())
// TRERENFNG
.withRollingPolicy (OnCheckpointRollingPolicy.build())
Jbuild() s

// 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);
} )
)
#*3-4 BHIHAR
SHZ BiEEa X 24451
bootstrap.ser | kafka &zl | kafka 45 IP Hhlik 1:9092 kafka Az %5 IP Hutik
Vers 2:9092 kafka k%% IP itk 3:9092

group.id kafka 7 7 21 w2411 kafka 7H 2221 test-group

topic kafka Ji 7% topic | 412477 kafka JH %% topic 4 test-topic

offset.policy | kafka [ offset #& | 41247 kafka [¥] offset HH& A earliest
g

output.path | #3EE A\ i) OBS | obs://bucket/output
iz ZE
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SHH BiEEX 245
checkpoint.p | checkpoint ] obs://bucket/checkpoint
ath OBS 1%

RREFF IR SERUR . 2% 3.2 Flink Jar {F MV A SRR 4 B 4T 21K JAR & B A%

F| DLI 3217, HFEXN OBS Mt N2 mAMHKKETE R .
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Spark Jar {EMLFF & $5F8

4.1 {£ A Spark Jar {EMlIZEXFN & 6] OBS ¥

BiEm=
DLI 5843 AR 1 Apache Spark, SCHREF P I A R R AR B SR E AT 1 b e 1) 5
A AW CLE TR . ARG GRS Spark F2 7 AR EZHURI 2 1) OBS i . 4 ik4T
BEIHEAT Spark Jar 15055 56 # (¥ # M 20 BR UL R A B AE DLI L AT 1RV IR
TR R
FEIEAT Spark Jar fEMVIFAR AT, 17 #ES LL R RIFE.
#<4-1 Spark Jar 1Bl FF & FFEE
HEEIN W ER
BIERS Windows %%, SZ#F Windows7 LA_EfA .
74 JDK JDK i ] 1.8 fitAs.
LAEREE Intellid Intelli) IDEA JyidtAT NI A TR, ARASZESRAE A 2019.1
IDEA B H AR RRA
%% Maven gﬁ%ﬁﬁ@%ﬁ@aﬁo HTIHEHE, SFRM IR A
F &Rz

DLI #t47 Spark Jar EMVIF R iiAES U0 T -
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[&4-1 Spark Jar 1\ FF & 57RF2

BUEDLIER 2= #iZMavenTi2, BERED W, EERR LiEJars) BlESpark BERET
BAZY OBSH# EEpomfiR HSdiJarl OBSHIDLI JarfElk =3

F=4-2 Fr&RFEHAR
F | e BRIER | WEA
= 14}
1 @ DLIGEARN | DLI% | BI2AEIZ4T /) DLI BAF.
2l Hl &
2 FA&E¥dES OBS | OBS B MR EHE L% %] OBS Ml T,
¥ G

3 | #Hr& Maven T Intelli | Z5 RIS ULRT, %S FE PR SEHL OBS %k
2, HHE pom ¢ | IDEA |35,
%

4 | WERFAUS
5 | Bl ik

T H Jar &

6 | k4% Jar w3 OBS | ¥4/ 5ifr) Spark Jar £ 304 _F4%£%] OBS H 5% R Al
OBS A1 DLI ZHE | DLI R,

7 | GU% Spark Jar /| DLI % | 7E DLI #5161 %k Spark Jar 1RV IFHRATIEATAE
N4 #E | k.

8 | @EMIE TS | DLI 2 | &S AE st HE.
P il &

$I2 1. 82 DLI BB
55— UARAE Spark 1Rk, TESEIRIAS, BIUneIE4 K “sparktest” [T, BAFI
R RER BB,
7E DLI G5 EH] G042 MU SRS, e “BAIIETE”
s “PABIETER” TUEIA BA “BUEEBAB” 3EATBI &S .

QI 4N “sparktest” HIBAFI, BABISRA LSy “IEAIBAS” o BIEEBASIVELRS 21
2% (HUEWIRZEA ) > (RIS .

4. g “STEIAIRE” , SERBASIAIE.

$ER2: HEHIES OBS #
1. RIEWFESE, A1 people.json 1.
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{"name":"Michael"}
{"name":"Andy", "age":30}
{"name":"Justin", "age":19}

2. HEA OBS FHLZEMHIG, £ “MFIER” T, HdrLGIER OBS M FK, Al

4 “dli-test-obs01” , HEAN “HEYW” T

3. Ml EMBIRATR) R,k C AR, K people.json SCfF AL E] OBS

MR E T

7t OBS fiMR H& F, Hh “HFrasefFk” , Q4N “result” BISCfFI2,
By “result” BISCHRIE, FE “result” FELE CHrE IR, GIEAA

“parquet” LA,

$B 3: #E Maven 112, ELE pom 1Kk
DL Intellid IDEA 2020.2 T L #AFR .
1. #TJF IntelliJ IDEA, &+ “File > New > Project”

[E|4-2 Hi3E Project

File Edit View Navigate Code efactor Build Run Tools

New Project...
xist

"
o
]

—
)
[
a
=il

|

VCS Wil

Ctrl+Alt+Shift+Insert

2. 1%&Ff Maven, Project SDK iE# 1.8, i “Next” .
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Help

SRR

3. E XHEBI TREA ANBC EAR G TR A# R 42, Hiili “Finish”

i EEFTR, ARl Maven TFE4% N: SparkJarObs, Maven TREEEAE N
“D:\DLITest\SparkJarObs”.

4. 7& pom.xml SCAF AT R ECE -

<dependencies>
<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>
</dependency>
</dependencies>
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[&4-3 &84 pom.xml 324

5. {ELFEHARM “src>main > java” SRk ERbRAHE, 4% “New > Package” ,
i Package A2 A4,

IF 1: Project

ptim

Package MRHE 5 225E L, SElE 4.

Im

Q= | &=

TEALER AR OB ek Java Class SCF, ARl SN SparkDemoObs.
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FIR 4:

WERG

Yn’5 SparkDemoObs F2/7:HL OBS i NI 1 1) “people.json” A, FHGIEFE M IR
If3% “people”.

STRKPEBIESH S BRGNS, FOAIE D BT
1L SARBIE.

import org.apache.spark.sqgl.Dataset;
import org.apache.spark.sqgl.Row;
import org.apache.spark.sqgl.SaveMode;

import org.apache.spark.sqgl.SparkSession;

import static org.apache.spark.sqgl.functions.col;
2. EIT4ETIK S AK A SK €)% SparkSession £xif spark .

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" Z At 7 [ "xxx" 75 2 5 Ak 5 ) AK fE

—  "spark.hadoop.fs.obs.secret.key" S0 B HIME “yyy” 75 B &k 5 H) SK
150

3. BLHL OBS #iHF A “people.json” A4 .
Hrr “dli-test-obs01” JNiE RI¥) OBS %, 1EMRYELFRI OBS 44 & ..

Dataset<Row> df = spark.read() .json("obs://dli-test-obs0l/people.json") ;
df.printSchema () ;

4. AN R “people” BEUCATHE .
df.createOrReplaceTempView ("people") ;
5. iR “people” ¥z

Dataset<Row> sqlDF = spark.sqgl ("SELECT * FROM people");
sglDF.show () ;

6. ¥43K “people” LA parquet k% =i Hi 2] OBS i1 “result/parquet” H3X T
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sglDF.write () .mode (SaveMode.Overwrite) .parquet ("obs://dli-test-
obs01/result/parquet") ;

spark.read () .parquet ("obs://dli-test-obs0l/result/parquet") .show () ;

7. %A SparkSession £3if spark.

spark.stop () ;

£E5: X HEREHFL Jar &

1.  Hi7 Intelli) IDEA T.EAMK “Maven” , &% FE 5% “clean”
“compile” XU AT 4 1%

PRI R, Hdi “package” WHCAYIEATITAL.

FTEAIE, ERN Jar B2 3 target HX R, DA JEH . ARl &4 m 3
“D:\DLITest\SparkJarObs\target” %4 “SparkJarObs-1.0-SNAPSHOT. jar”.

ode Analyze Refactor Build R Tools V Windo

SparkJarObs
ject w

v g SparkJarObs

F 1: Project

T 6: LfFJar 8% OBS # DLI

1. B OBS #5i#ilG, KA “SparkJarObs-1.0-SNAPSHOT jar” Jar 430 f4_F A% 5
OBS 12 T

2. ff Jar WICHF FALE] DLI RORE PP B, i RS g—E R,
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a. G DLIEHZERIG, Al “BaREH > Brage” .
b. £ “FERFQER” W, FRiih LA el glERERA.
c. fE “GIEEFA” XEHE, IEU TS
i AR R “UARV .
ii. OBSit: BF MWL OBS Hit.
i, HBEMHLPARE R E, T e S0 B P
d il “BE” , EREIEERA.

B, 7: B3 Spark Jar 1Edl
1. ExDLIEHG, $ili “IRE R > Spark fFlk” .
2. ff “Spark {E:Mk” FHIFH, HRd CAQIEEL” .
3. BBV, BCEXRAEWIZIT S, BB R

- PFrEB\F: EEC R DL BB, i inisseb i 1. G DL &
HIBAZ B i3 F BA A1 “sparktest ™.

- B4R (—-name): HE X Spark Jar fENVISAT 4R . 24T E LN
SparkTestObs.

- AR &R 6 4% Jar f0.E] OBS Al DLI N A% E] DLI 2.
Bl 24 FT %A : “SparkJarObs-1.0-SNAPSHOT. jar 7.

- E: AN BRaL+E4L,
HASHor g Ak .

[&4-4 613 Spark Jar {E:l

4, iy “4AT7, $R3TIZ Spark Jar 1R k. 7E Spark 1MV B AL Bos CARAS IR
BATIRE.

S} 8: EFRFIEBITER
1. fE Spark il & EA T 58 CARS IR ATRA . MRS R RH “H3)
EF‘” o
2. HRAEAIEAT RO MCRAS By “ TRy e “HRAET B R T
“Driver H&” , 54 {FAIE1TH H &,
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[&l4-5 “Driver HE B EIITHE

58

3. WRAEMEATET, ARl OBS i N “result/parquet” H%, &FH K
T parquet LA

4.  WMBARMIE TR, B “HRE” B “BEZ” R “Driver HE” , BIR AR
el HEG R, RIEIREHE S e A7 ) @R A
Bihn, RS B YA Spark Jar YEMVIN R4 KA A S AT, RILAF
K44 “SparkDemoObs”.

ATLAZE “ERAE” 31, Bl “gmiR7, Bk R SHONIER:
com.SparkDemoObs, Hiidi “HAT” Bz Tz LRI .

TEFFIRESE

package com.dli.demo;

import org.apache.spark.sqgl.Dataset;
import org.apache.spark.sqgl.Row;
import org.apache.spark.sqgl.SaveMode;
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import org.apache.spark.sqgl.SparkSession;
import static org.apache.spark.sqgl.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-obs0l/people.json") ;
df .printSchema () ;

// root
// |-- age: long (nullable = true)
// |-- name: string (nullable = true)

// Displays the content of the DataFrame to stdout

df.show () ;

/] HA————tm—————— +
// | agel| name |
/] HA————tm—————— +

// |null|Michael|
// | 30| Andy|

// | 19| Justin]|
[ i ———— +

// Select only the "name" column

df.select ("name") .show () ;

// == +
/7| name |
// +-—————- +
// |Michael)]
// | Andy|
// | Justin]
// +-————— +

// Select people older than 21
df.filter (col("age") .gt(21)) .show () ;
/] A———t————+

// |age|name|

/] A=+
// | 30|Andy|
/] A==t

// Count people by age
df .groupBy ("age") .count () .show () ;
/] =t +
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// | agelcount|

[/ ===t +
/71 19 1]
// Inull] 1]
// | 30| 1]
[/ ===t +

// Register the DataFrame as a SQL temporary view
df .createOrReplaceTempView ("people") ;

Dataset<Row> sqglDF = spark.sqgl ("SELECT * FROM people");

sglDF.show () ;

/] H————tm—————— +
// | age| name]
/] H————tm—————— +

// |null|Michael|
// | 30| Andy|

// | 19| Justin]
/] A — +

sglDF.write () .mode (SaveMode.Overwrite) .parquet ("obs://dli-test-
obs01/result/parquet") ;

spark.read () .parquet ("obs://dli-test-obs0l/result/parquet") .show() ;

spark.stop () ;

4.2 f£H Spark {EMli7(e] DLI T #E

B1EinE
DLI SZRFH P 9w B ARIS A7 Spark 7EMV SR BN EE . )72 DLI K8k OBS R AHH AR
S ElE. Anp e B~ EE g S java RAS. (1 H Spark 7Bk G HHE FE . Al
R AN N R AR, FBVETE DLI TR & .

2R PRI

o IR{EH] Spark 3.1 Vil yudE, MALZGH S .
o RIFFMIFR:

- 1E SQL fEMkH G T HEE (database), 45 F8 A $i i 7E % H05 & T 6
&,

BI4ALE DLI ) SQL iEas % SQL PAFI T, B 1 Hudi 7 testdb. Ji5 4Ll
I g SHREFFARASTE testdo N EIEZ testTable, %41 /5422511 Spark Jar 1
NP =N
LI &= 31105775
7E SQL 1Rk i %5 72 (database), # (table) , il SQL 8k Spark f&/71E Mk
U N E 8
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7t Spark FEF/ENL 6 %5 % (database), ¥ (table) , i#id SQL B Spark f&fF

A b 52 A\ B
INEEE
TE3E4T Spark {EMV iR DLI JCEEEFF R AT, & LN R
#<4-3 Spark Jar 1Rl FF &3R8
AR oLl
BAE RS Windows £4i, 3 £F Windows7 UL _FRRAS .
7% IDK JDK i [ 1.8 A
ZAEFECE Intellid IntelliJ IDEA AT MR T H, RRAZ R A 2019.1
IDEA ol HAth S AR A
‘2% Maven HRAFHREARE. HTOHEHE, RFReErrREaRE
.
HF &Rz

DLI #£47 Spark 1EMNV7 ] DLI e FF RIRFES H W R -
[&4-6 Spark {E)lif5ia] DLI TR & RAZ

BEEDLIER OBSHX##D #EMavenLiz, BERED i, WERm fEJarl®) BlEESpark BEFIET
BAZI = EEpomfi HSihJarfs i OBS#IDLI JarfEdk ZR

FT4-4 FF R HAZURAA
F | BrE BAER | 1%FA
= ]
1 B DLIEHBA | DLI 4% | 12/ Liz4T i DLI BAS.
2l Hl &

2 | OBS His fFiCE | OBS | e HIREAIE OBS &, W E EAE K2
il & OBS #ffi T -

o [t # Spark fEER T EHEE B
“spark.sql.warehouse.dir” FIFEMEEAE .

3 e Maven T Intelli) | Z5FEGIAAS LR, 4 527 AR A& DLI KBk
&, E pom 3 | IDEA | OBS #%.
as

4| GERFAE
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F | ME BRIER | WA

= [i51

5 Wk, WIS
FFH Jar £

6 A% Jar 1.3 OBS F A2 ¥ Spark Jar B30 _EAEE] OBS H 36 R A1
OBS A1 DLI ZEHS | DL At

7 @17 Spark Jar /E | DLI 4% | 7E DLI #=#1] & 617 Spark Jar 1/E NV #2358 4T1F
N4 il & NI

8 BEEWVIEITE | DLI% | BEEVIsTIRES eI H
PN il &

S 1. 613 DLIEARNT

P IS Spark 1k, 7 ESLGIERAS, Blun@lE4 0y “sparktest” HIRAF, BAFIE
g BB
1. 7€ DLIEHIRH G AN SHiE T, g8 “BAIER”

Ly “BAAVEEL” TUm AT B RIS HEAT ARSI .

3. QAN “sparktest” IBAFI, BABISERLGEFE Y “@ABAAN” o QIS 21
HEE (BAEIRREM T IRRE) > (BIZRS) .

4. g CSTHIGIRE” , SERBASIAIE.

$IE 2. OBS HEXHEE
1. W FEERE OBS %, MFHEL &% OBS fiH % T.

ARPGER IR T OBS &, WHREIE N AESH W IRk, a4 an
testdata.csv 1.

12,Michael
27,Andy
30,Justin

2. #EN OBS HHEHIG, £ “MIIER” T, HECOIER OBS fi&FR, ARBiF
2K “dli-test-obs01” , #AN “HEYE” VAT .

3. HEBAMPIRAFN KR, EF CLAEXNSR” , B testdata.csv X 4£F] OBS
R B R T

4. fEOBSHHiRER T, i “Hr@dcfk” , flg4 N “warehousepath” fr1-C {4
Jeo LA R BRAT HIR AR Spark 68 R 1) T EHRE B
“spark.sql.warehouse.dir”
$IE 3: i Maven If\i, B E pom K
PLNiES Intellid IDEA 2020.2 T HAEAEHIR .
1. 4T7F IntelliJ IDEA, &+ “File > New > Project” .
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[El4-7 ##& Project

actor Build Run Tools

Project...

ct from Existing ¢

Ctrl+Alt+S dule from Existing Sources...

Ctrl+ALlt+Shift+S

ALl
oad ALl from Disk Ctrl+ALt+Y

alidate

2. i%&# Maven, Project SDK i£#% 1.8, Hiii “Next” .

Next ( Help

3. E SRR TR AN B AR TREAF kAR, i “Finish” S ARG
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wm EEATR, A0 Maven TRE4 9: SparkJarMetadata, Maven T-F£#§42
A: “D:\DLITest\SparkJarMetadata”.

4. f& pom.xml SCAFEHES W R ACE .

<dependencies>
<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>
</dependency>

</dependencies>

[El4-8 15254 pom.xml 324

5. fELFEER/EM “src>main > java” SCPFS B RbRAEE, %5 “New > Package” ,
i Package A2 A

t

F 1: Project

Ctrl+Alt+Shift+Insert

Ctri+Shift+F9

Package HR¥E 75 B8 X, ARBIE XA “com.dli.demo”, & A1 4.
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TR 4: RERD

TEALER AR B Java Class SCHF, A7nfilE L : DliCatalogTest.

%45 DliCatalogTest F£/7 G %4 &= . DLI KA1 OBS %
SEREIREIIE 2% Java FEBIARTD, FEGIARRS 2 Bt B G T -

1.

AR L

import org.apache.spark.sqgl.SparkSession;

1% SparkSession 431 .

B1% SparkSession 2 iE T 75 245 7€ Spark Z44: "spark.sql.session.state.builder".
"spark.sqgl.catalog.class" F1"spark.sql.extensions”, % & #¢fic & RI A .

SparkSession spark = SparkSession

.builder ()

.config("spark.sgl.session.state.builder",
"org.apache.spark.sqgl.hive.UQueryHiveACLSessionStateBuilder")

.config("spark.sqgl.catalog.class",
"org.apache.spark.sgl.hive.UQueryHiveACLExternalCatalog")

.config("spark.sqgl.extensions","org.apache.spark.sgl.DliSparkExte
nsion")

.appName ("java spark demo")

.getOrCreate () ;

B 5 P
W N AEEBARRS ER, BN AON test_sparkapp FEHE .
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spark.sql ("create database if not exists test sparkapp").collect();
4. A DLI 4 NI EdE .

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.sql ("insert into test sparkapp.dli testtable VALUES

(456, 'merry')") .collect ();

5. G OBS . 1 F/RBH ) OBS BA2 T ZARYE L IR 2. OBS i SCAFIL & sk
bR R AR B
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-obs0l/testdata.csv')").collect();

6. <[] SparkSession =i spark.

spark.stop();

S5 FiX. wHEREHEL Jar 8
1. i Intellid IDEA T EAMI) “Maven” , Z% T E4-HId: “clean”
“compile” XACREHEAT i
HERI G, i “package” XHACAYBEATIT A,

IO E, AR Jar B3] target Hx N, L& . ARBE 2R3
“D:\DLITest\SparkJarMetadata\target” T 44>~ “SparkJarMetadata-1.0-
SNAPSHOT jar”
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SparkJarMetadata
Project

_SpaPkJaPHetadata

-ldea

-
o
[

i)
o
[

[-%

—

DliCatalogTest
main(

a-1.0-SNAPSHOT. jar

$B6: LfEJar B/ OBSF DLI T
1. Es OBS #&i#lG, KA “SparklarMetadata-1.0-SNAPSHOT jar” Jar 304+ |
5] OBS B12 N .

2. ¥ Jar B0 BARR| DLI AR QA B, iS4 g — B
a. ok DL FEEHG, Ml “HaREHE > BRagEE” .
b. fE “FEFAEHE” Wk, BHA LMK ‘Al gIEEra.
c. fF “BIERERE” XEHE, BEUF3H.
i RS R UAR” .
ii. OBSgf#E: fRFEFIEN OBS M1%.
iii. B EMHAFRE S OOE R E, 778 )5 800 A1 B A
d B “Bie” , EREIERFA.

R 7: Bl Spark Jar {EAl
1. Bk DL #filG, sd “/EEE > Spark fEk” .
2. ff “Spark {E:Mk” FHFH, HRd CAQIEEL” .
3. EfENBIESE, BEXBAEWIZIT S BB

#4-5 Spark Jar BV S ¥UES

g e SHE

Ve RO R DLIE B Bl iiigse b 1. 41 DLI
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EEFAIETT

fE4455|

SHE

I8 FH BA ) ) 4 ()8 FH A B1) “sparktest” o

TR AFR (

H & X Spark Jar fEMVIZ{T I FR. 2412 XON:

name) SparkTestMeta.

AR PR 6. AL Jar £13) OBS 1 DLI F A 4% 2] DLI #£/%
. FIInAETiEE . “SparkJarObs-1.0-SNAPSHOT jar” .

B S N BFaa+EL.

Spark 244 (--

spark.dli.metaAccess.enable=true

conf) spark.sgl.warehouse.dir=obs://dli-test-obs01/warehousepath
iFA
spark.sgl.warehouse.dir 22489 OBS B2 41 2: OBS @4 EES
[=1cl=N
V1] Te i dfE e 2

H A S H AR AR W]

4. B R
EATARE «

#HR

$2321% Spark Jar fE M. £ Spark 1V B 5 2o DRSS IR

1. 7£ Spark {RAPAE G B R SRS Z TR . VRIS EIRN “ R 3

g
o

2. WRAENAEAT I MERES Bom oy “ 2™ , @il DUR B B 5 G HudE

PEFIZE

a.  A[LAYE DLI #5865, AMSHEE, iy “SQL dmigas” o £ “BiRE” +C
WonBIEE I E P “test_sparkapp”

b, WEEE R4, v CAIEEHE P2 R A A CAI I DL A OBS %,

. Xk DLI &4 dli_testtable, H.if “#h7” £if) DLI KA .

d.  VEREE DLI £EMiESR), X OBS %4 dli_testobstable, i “HAT” #if
OBS #*&i#z.

WHRAEAIZ AT RIBOUEIIR S R A “aRkRi” , iy “BE” 5] “EHL” T

“Driver H&” , BoRM¥p{ENEITIHE, e i .

JRH ARG, FTUAEAENL “#4E” %1, s “dmis”, B SE)s,

B “HUT” EENEATIZAE LRI,

1% DLI REFNEEIES S (BRIRE SQL 1IBESHE) i “HtiEk SQL iE
%5 > QI DLIR” ZHY, G OBS RINIBVEESH (BURHHRE SQL iBES
) ) “HerEMk SQL iYL > 6 OBS £” =Y,

UARAEEIE AP 12 VA AR S AT i 275 DL T $RAF
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WA E R C, SN ERSE.
- KiERSHPR “catalog_name” SEE N “dli”.
- conf HFFEE N spark.dli.metaAccess.enable":"true"

W T E AT DDL, A ZLE conf HH R & "spark.sgl.warehouse.dir":
"obs://bucket/warehousepath”.

SEEEN) APL ISR SHAT IS U0 R s Bl ]

{
"queue":"citest",
"file":"SparkJarMetadata-1.0-SNAPSHOT. jar",
"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"

Java ## IS
AR GIRAES R Java AT ARG, FLARE B MIRFIRET S5 001 F

package com.dli.demo;
import org.apache.spark.sqgl.SparkSession;

public class DliCatalogTest {

public static void main(String[] args) {

SparkSession spark = SparkSession
.builder ()
.config("spark.sgl.session.state.builder",
"org.apache.spark.sqgl.hive.UQueryHiveACLSessionStateBuilder")
.config("spark.sgl.catalog.class",
"org.apache.spark.sql.hive.UQueryHiveACLExternalCatalog")
.config("spark.sgl.extensions","org.apache.spark.sgl.DliSparkExtension
")
.appName ("java_spark demo")

.getOrCreate () ;

spark.sql ("create database i1f 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.sql ("insert into test sparkapp.dli testtable VALUES
(456, 'merry')") .collect () ;

spark.sql ("drop table if exists test sparkapp.dli testobstable").collect();
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spark.sql ("create table test sparkapp.dli testobstable(age INT, name STRING)
using csv options (path 'obs://dli-test-obs0l/testdata.csv')").collect();

spark.stop () ;

scala #£45{XH5

object DliCatalogTest {
def main(args:Array[String]): Unit = {
val sql = args (0)
val runDdl =
Try(args (l) .toBoolean) .getOrElse (true)
System.out.println(s"sgl is $sqgl
runDdl is S$runDdl1l")
val sparkConf = new SparkConf (true)
sparkConf
.set ("spark.sgl.session.state.builder", "org.apache.spark.sgl.hive.UQueryHiveAC
LSessionStateBuilder")
.set ("spark.sqgl.catalog.class","org.apache.spark.sqgl.hive.UQueryHiveACLExterna
1Catalog")
sparkConf.setAppName ("dlicatalogtester")

val spark = SparkSession.builder
.config (sparkConf)
.enableHiveSupport ()
.config("spark.sqgl.extensions","org.apache.spark.sqgl.DliSparkExtension")
.appName ("SparkTest")
.getOrCreate ()

System.out.println("catalog is "
+ spark.sessionState.catalog.toString)
if (runDdl) {
val df = spark.sqgl(sgl).collect()
} else {
spark.sql (sgl) .show ()

spark.close ()

Python A% £3

#!/usr/bin/python
# —-*- coding: UTF-8 —-*-—

from _ future  import print function

import sys
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from pyspark.sgl import SparkSession
if name == "_main_ ":
url = sys.argv[1l]
creatTbl = "CREATE TABLE test sparkapp.dli rds USING JDBC OPTIONS
('url'='jdbc:mysql://%s'," \
"'driver'='com.mysqgl.jdbc.Driver', 'dbtable'="test.test'," \

[

" 'passwdauth' = 'DatasourceRDSTest pwd', 'encryption' = 'true')" % url

spark = SparkSession \

.builder \

.enableHiveSupport () \

.config("spark.sqgl.session.state.builder","org.apache.spark.sqgl.hive.UQueryHiveACLS
essionStateBuilder") \
.config("spark.sgl.catalog.class",
"org.apache.spark.sgl.hive.UQueryHiveACLExternalCatalog") \
.config("spark.sgl.extensions","org.apache.spark.sqgl.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 ()

4.3 {¥£ A Spark-submit $£3Z Spark Jar {E:lz

DLI Spark-submit &4y

DLI Spark-submit s&—ANF 4252 Spark 1E)Mk 3] DLI k55 dm ) o 247 TH, 2 T HigME
5P Spark A6 47

HEETE
TEf# ] DLI Beeline A, 75 B AT 40 T A

1 &
DLI ffH 4 — FriliER%S (1dentity and Access Management, iFR% IAM) iE4T 4
N 2P B ZIRSARMEA P S E. BRI U il 2 1) 5 2
e, AT LATE BhIE 22 A da ] 2 R KU ]
Wi 1AM, EATLIERIK SR 2s 5 TAIE 1AM P, IR SRBE R il ARA T =
SISV 1] G
HAT R M CRIRLEESRAD MISEE (R HRAD .
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2. BUEBAAI. fE “BAFISEAL” ik “SQL BAKI” , B SQL ARk THR B
[MARL L

NREIENFIRNAFRAZEERAR, EEEWIE, FEEERAFMEARER. XTH
RNEMFEFESE.

DLI ZEPur TETE
AT DAAE DL E s & F 8 DL & i L H .
ok DLI B HEH G .

[r) P 13K X SDK 3K B4 T ik o

S
S
—

X g
W N

S 3 1t “DLI SDK DOWNLOAD” Tifh, H.fi “dli-clientkit-<version>” RIR] % DLI % /7
ﬁﬁJﬁI/’E\‘o
(MAEiTY: ;|
DLI ZFiRzsiEing A “dli-clientkit-<version>-bin.tar.gz” , IFE Linux S ER, Bk
JDK 1.8 RRUAERRA,
s

Bt & DLI Spark-submit

14 [} spark-submit [HL 2% %% IDK 1.8 5 LA ERRAIFIC B AR &, HEFAE Linux 345
T A# A spark-submit T H..

S 1 F#EIHEIE T EAL “dli-clientkit-<version>-bin.tar.gz” , H version A4S, LLsZBR
W A5 A

$HE2 HEAMEHSE, BIEA =T H3Ebin, conf. lib, 73HIA7A T Spark-submit #1551k,
ATIAS . B SO R A

$1E 3 HENEE M conf Hag, B2k “client.properties” FECE W, (EABEIHS %L
4-6) .

F£4-6 DLI BT AR ESH

B WIREE | BRIAE AR
=

dliEndPont | 7 - DLI 55 134
WRARE, PRI region ZHORM &
W4 .

obsEndPoi | 2 - OBS %5 1384

nt [F) 5 B 57 9] i 31X OBS Xof 7 fI 4k 4%

bucketNam | & - OBS LIl FR. %AW A T2 Spark £

e B8 AR jar 65, Python FEFE 3. i
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B WIREL | BRINME iR
2

B

obsPath 2 dli-spark-submit- | OBS EA77% jar £, Python F£/7 3044 B

resources BIHERHS, 5H AL bucketName

TREM T WRiZE AL, BPe
Hzh iz .

localFilePa | j& - 1778 Spark F2J7H# F 1) jar £, Python

th RSO BSOS AL H 5%

T FE2 30 Spark F& 34t 31 i AH 56 S
4 AL OBS #4452, FHIn# 2| DLI fR%%

Uiy BE YR AL o
ak & FH P i Access Key.
sk rE FH 71 i Secret Key o
projectld | /& F V5 [l ) DL IR 518 I T H 4 5
region B2 X}z DLI AR5 1) Region.

A Spark N R E, B “spark-defaults.conf” H ) ECE T, e B 125 A
Spark Bt E I, Z25 R Spark [FIHC B U .

R

{58 Spark-submit #23Z Spark {EJl
FE1 #EANTHEICH bin B3, AT spark-submit d74, I AKX SHL
a2 HATHE

spark-submit [options] <app jar | python file> [app arguments]

$4-7 DLI Spark-submit £#FI5

S AR SHE ik
--class <CLASS_NAME | $2221) Java/Scala N FHFZEFF ) E K2 HK
>
--conf <PROP=VALUE | Spark #2/7 2%, mILLEETE conf H R
> spark-defaults.conf FHECE . 41y & S5 E X
fErE RO E, Pl Han &4 E S 8E
THAR
%4 conf Bf, #=A9: --conf keyl=valuel --conf
key2=value2
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SHAMR SHE ik

--jars <JARS> Spark S AKHH jar BLAAFK, AAAEZANEFAER""
rE. jar G TR EHR AT R AFAE client.properties
A% localFilePath it & i A s 42 4 .

--name <NAME> Spark 7 FH (44 FR o
--queue <QUEUE_NAM | DLI IR %% % Spark A4 FR, 1F 23222 5% BA 51
E> AT .

--py-files <PY_FILES> Spark N KA Python F2/5 S 47k, 17AE%
ANIHE "y E] . Python B2 5 SCIE S 75 B4R AT
{RAFAE client.properties SCf4H localFilePath Fic & 1)

A b 4 1 A
-8,--sKip- <all |app | deps> | B 75Bkid, #f jar f. Python FEFE . Fe & i
upload- %] OBS FIiNZk# DLI ARG i S . 440
resources SRRSO D& N EE] DLI RS R FIE S, TT

LA %2 kit 1220 B

AEWZS N, BRAS AR & i B
HGPE S DL BRSS .

o all: B AT TSR AR RTINS
o app: Bkid Spark B AR SO ) EARFINER
o deps: Bkid BT B EAE RTINS

-h,--help - ITEN A& A Bl
i 2541
./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

(MEEizY::]
1B{EA" /spark-submit”, RE{FF"spark-submit”, f5EIEEERAAMINEFESHERI Spark I
1%, MA2Z DLIBA%I,

TR

4.4 1§ Spark {El ESE B 1R

4.4.1 #hk

DLI S H¢ 4 Spark (1) DataSource fig /), FEAEHIERE FibAT 79/, meigiid SQL 15
f)aE Spark VEME G R A EHEAF RS S B A BRI A s, H AT
SRR DL BSY8 V5 R RS . RAGAFE RS CloudTable, =245 CSS, 44 \2%
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fEM%s DCS, SCH4%dE k5 DDS, #f & FEIk% GaussDB (DWS), MapReduce Jik
% MRS, Z=H3EFE RDS %5, {81 DLI MIESUERE /1, 5 S5e 0@ s Es: .

{5 F Spark /E V#5510 BRI S F78 F scala, pyspark F1 java =Fhi& & #E4TH K o

4.4.2 %3 CSS
4421CSSLEEHAE

HEETAE

M1 CSS k55 HE AL Elasticsearch 6.5.4 BL LA FAEFEIR A 30 T 2 BT fg,
g waetiE, B NP RS IR, AL NS ThRE. DL RS bz
CSS 2 RAERENT, FE ek AT LUT % AR
1. if&#f CSS Elasticsearch 6.5.4 8t L FAERERRA, Q% CSS %4l T ZLe%
BEUETS (CloudSearchService.cer) .
a. EFzMRWSESG, Bl “EREEY , GEEFEE IEIERE LR
b. Haly A B CTEIER” T EZ U,
2. {#iH] keytool T. H. 4= jk keystore A1 truststore SC44:.
a. f#iH] keytool T. B4k keystore 1 truststore 044, Herbr 75 B A8 51 22 4 SEE V)
%4+ (CloudSearchService.cer) , keytool T HitH HASE, wRHE:
KiE.
i.  #79F emd, BN RAEr A RE A — ARV keystore S

keytool -genkeypair -alias certificatekey -keyalg RSA -keystore

transport-keystore.jks

ii. fHH keytool T.E.A= % keystore Al truststore SCf4 5, AJ PATE U143 Fh o %)

transport-keystore.jks SC£F, 1T Ay A UHIE keystore SCAFFIIE {5
a\ o

keytool -list -v -keystore transport-keystore.jks
IEHf%N keystore password Ji Bl A] 7 WLAH R 45 S
ii.  ff AT A A B % truststore.jks SO BEATIOAE .
keytool -import -alias certificatekey -file CloudSearchService.cer -

keystore truststore.jks

keytool -list -v -keystore truststore.jks

b. BRI keystore AT truststore SO EAEF] OBS A .

CSS Ze&HSHELE

B HESHER 4-8, KR FEBYINE CSS #aEHERSHIN T EERN

o
.option("es.net.http.auth.user", "admin") .option("es.net.http.auth.pass", "***")
UL AR I 250 Sy SR UE 1)K 5 AR, /2 8 5% Kibana K 5 s

.option("es.net.ssl", "true")

143



O xBc

o iR CSS AR 7 HTTPS Uiin], BLACTRE R E N “true”, - H T ELE
WE G Z4iEH . OS5

o iR CSS wAEREART A HTTPS Uiin], MHACTRE R E N “false”, MATEKE
SR 24 UEP . SB35

.option("es.net.ssl.keystore.location", "obs://###/path/transport-keystore.jks")

.option("es.net.ssl.keystore.pass", "***"

A% B keystore.jks SCAIAL B LA NI AN SCAEI S H . AR HE & TAE A
keystore.jks SCHFRE ZALTHCE] OBS A, SAJEIEN ak Fl sk LA jks ST BARNI E .
BJG1E “es.net.ssl.keystore.pass” HE N HEN A

.option ("es.net.ssl.truststore.location", "obs://f§# /path/truststore.jks"

.option("es.net.ssl.truststore.pass", "***")

BEAL S truststore.jks SCHFHIBE E S5, 5 keystore.jks SCAFHE B SEFEA—F, %R
keystore.jks SCAF 1 B A BRFAT ERAERI AT

4.4.2.2 scala #4515

ka3
15 DLI E43 ] £ b CLE OIS U 2.

CSS k=& &R
o JrRULH
- MEKEBE R, BJ% SparkSession
i R
¥ EI mvn 42
<dependency>

<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

import AH Ak L

import org.apache.spark.sqgl.{Row, SaveMode, SparkSession}
import org.apache.spark.sqgl.types.{IntegerType, StringType,
StructField, StructType}

i .
val sparkSession = SparkSession.builder () .getOrCreate ()
- 18I SQL API A
i BUE DLIESYEYI R CSS IR .
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')")
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#4-8 QIERESH
B iR
es.nodes | CSS frikiahhl, FEE 0@ TER:.

QSR B IRE R A, (A CSS $ROEHI" A DT st KUy
"IP1:PORT1,IP2:PORT2".

resource | $5ESE CSS KEEHIRIE A, H"/index/type"fi & WEyRALE (] ] L HE A
index & database, type v table, {HZEARZE[H]) .
AR
o ESO6XHIRAH, B Index R3ZHFME— type, type FRILABEN.
o EST.XHMAF, B Index EFEMA" doc"fER type B, AEXREEN. &
I8 ES 7.X MRS, iZ8HRFEIRS index BIH],
pushdown | CSS I FIEDIRERTHE, BRI “true” . B KE 10 M5 ERAER
where i JE ARSI T RERS IS pushdown F&{K 10,
strict CSS I T2 A2 ™k 1, BRIAA “false” o FEHHULACHIA S R
pushdown [#{KEE £ 10,
batch.size. | #.7% batch #i A entry ({1565 EFR, ERIADN 1000. U 26 St AR
entries K 1E bulk 7f 15 B R 2 BT HE T 2IA T 51K batch [ S 0k &
MR, s b A7AE8E, LA batch.size.bytes g, $RATIZA IR HIEE .
batch.size. | ¥iyk batch [F s s & LR, ZRUCH Imb. WHRALEIEAER /N, 1F
bytes bulk 771 21 S 508 E R AT 208 T 5K batch F25% IR, 4 1B A7 i
&, LA batch.size.entries JifE, FEAZZHLIR IS
es.nodes.w | J& EAGEIT IR 1A es 15, BRIAA false. {1 css RSS2 AE M R 46
an.only W 1P Hutik{E Ay es.nodes B, ASFE EIEE %S HEE BLE N false.
es.mappin | 7% 7B, HAEEY es # Document [ id.
gid L
o FHEl/index/type HJ Document id 2ME—HY., WNER{E/9 Document id HI=FERTF
HEESE, WEHITHEA esit, FEE id A9 Document B RE.
o IZFFHA L BERERAS R, SEASUERIT £, DLI{RIEY, &8
EBDEAEEEIENE es p, XEPDATUREUE. WRIRE T Documentid, M
EEFIT DLI RS, SBE E—RITTREYE.
(O #5288

batch.size.entries 1 batch.size.bytes 23> BIRTEIESEEFNEUBEXR N1 TIRE,

AL

sparkSession.sql ("insert into css_table values (13,
1 BOb ' ) u)

A .

'John'), (22,
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(RERY::

iv.

@

val dataFrame = sparkSession.sql ("select * from css table")

dataFrame.show ()
EEPANAE /R

+———4-————3+\n
| id|name|\n
+———4————+\n
| 1]John|hn
| 2] Bobl\f
+———4————+\n

IAKE R -

+-——+————+\n
| id|name|\n
+———4————+\n
| 1]|John|in
| 2| Bob|\n
| 13| John|hn
Bob|\n
+———4+————+\n

LI5S EITE S

sparkSession.sqgl ("drop table css_table")
DataFrame API 15 [
HERELE .

val resource =
val nodes = "to-css-1174405013-Ht701tYf.datasource.com:9200"

FJit schema, FFEINEHE .

StructType (Seq (StructField ("id",
false)))

val rdd = sparkSession.sparkContext.parallelize (Seqg(Row (12,
"John") ,Row (21, "Bob")))

T AHHER] CSS,

val dataFrame 1 =

| 22]

"/mytest/css"

val schema = IntegerType, false),

StructField("name", StringType,

sparkSession.createDataFrame (rdd, schema)
dataFrame 1.write

.format ("css")

.option ("resource", resource)
.option ("es.nodes", nodes)
.mode (SaveMode .Append)

.save ()

SaveMode BIUFPRIFIEL:

e ErrorlfExis: SNREBEFEHIE, WHHEE,

e Overwrite: JIREEZFEEHIE, NWEZREUE.

e Append: MIRELFEEHUE, NIEMRZE.

o Ignore: WNREZFEHIE, NAMIRME. XBMUTF SQL PRI "MNRAFENEIER",

iv.

L CSS it HiiE
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val dataFrameR =
sparkSession.read.format ("css") .option ("resource", resource) .option ("es
.nodes", nodes) .load()

dataFrameR.show ()

TANBHE T -

+-——+-———+\n

| 22| Bobk|\n

| 1|John|yn
| 12| John|%n
| 21| Bobl\n
| 22| Bob|\g
+———4————+\n
- 23T Spark 1E Ak
i SRR AR jar f1, EAE% DLI .
ii.  7E Spark /EMk gt 2% i 555 M [ Module BEHIEHAT Spark 1Ek.
(AR
o YNSRIEEE Spark iRA 2.3.2 (BIGTE) 8245 IBXAFIAS, FEISTE Module 1R, BFR
79: sys.datasource.css,
o UNERIELE Spark ARASA 3.1.1 BY, FoFTEE Module #81R, FEE  "Spark 28 (--conf)” &L
=

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/css/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/css/*

o BIIEHISRIFLESE,
o BT API ZRAFIESE
e RIS

- Maven &t

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.l11</artifactId>
<version>2.3.2</version>

</dependency>

- @i SQLAPI Vi
import org.apache.spark.sqgl.SparkSession
object Test SQL CSS {

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

// Create a SparkSession session.
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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')")

//*****************************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.sqgl ("select * from css_table")

dataFrame.show ()

// drop table
sparkSession.sql ("drop table css_table")

sparkSession.close ()

}
- J@il DataFrame API 7 [1]
import org.apache.spark.sqgl.{Row, SaveMode, SparkSession};

import org.apache.spark.sqgl.types.{IntegerType, StringType, StructField,
StructType};

object Test SQL CSS {
def main(args: Array[String]): Unit = {
//Create a SparkSession session.
val sparkSession = SparkSession.builder () .getOrCreate ()

//‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k**********DataFrame
model**‘k****‘k***‘k*********‘k*****‘k****‘k**
// 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 (Seqg(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
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dataFrame 1l.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()

CSS &4 &Rt

dataFrameR.show ()

spardSession.close ()

o JFRiULHA
FERH S S, % SparkSession

S
BB K B mvn 4R EE

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
import AH Ak L

import org.apache.spark.sql.{Row, SaveMode, SparkSession}
import org.apache.spark.sgl.types.{IntegerType, StringType,
StructField, StructType}

BlESE, JFRE AK/SK,

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")

- il SQLAPI Vil

Q% DLI ESVET I CSS IR

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',

'es.net.ssl'="true',

'es.net.ssl.keystore.location'="'obs://ff#/path/transport-

keystore.jks',

'es.net.ssl.keystore.pass'="***",

'es.net.ssl.truststore.location'='obs://ff#/path/truststore.jks’,

'es.net.ssl.truststore.pass'="***"',
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'es.net.http.auth.user'
'es.net.http.auth.pass'

'admin',

Thxkk 1))

=49 QIERSH
B8 pil:l
es.nodes CSS sz ihtl, FFESLAEEIER:.

B R T s S, {3 CSS #RAEA" N U i Hb ik, A&
A"IP1:PORTL,IP2:PORT2".

resource

e EAE CSS SRBL B IR4, Fl"/index/type" 16 & WAL & (7] faj 5

Hf# index A database, type A table, {HZEARZER]) .

kil
1. ES6.X iRAH, B Index RZIFHE— type, type BRILABEN.
2.ESTXHRAAF, B Index H&FER“_doc”fEA type B, AEXIFEE
X. EHBA) ES 7.X iRART, Z88REEETS index BIE],

pushdown

CSS N EIhRER G IE, BN “true” o BEKE 10 LM
RAEH where I JE KA BT OL T BE% /A pushdown [£1IK 10.

strict

CSS I T a2, BRINA “false” o FEHIVLACHI 5 T EE
pushdown [£{XHE £ 10,

batch.size.entrie
S

HLYK batch 4 A\ entry [fI25 %0 EIR, ERIAHN 1000, it s 26404 4
R AE bulk 17 15 B AR 2 BT R T 218 7 5K batch 2%k
i BRR, MMEILfFaE%dE, Lo batch.size.bytes ik, $2AZHLIR
TR -

batch.size.bytes

FLUK batch RSBt B EIR, BRI Imbo AR LR AR /N,
FE bulk 77 2 B R AT AT R)IL 7 50K batch (28 EIR, M=
IEAPAE%0E, A batch.size.entries i, $RASIZI K IEHR .

es.nodes.wan.on
ly

A AUES A Vi es 15T, BRACH “false” . f# ] CSS %4
HERIAE N 1P HibE/E N es.nodes Bf, ANFEEIHEE1ZSHEE I
BN “false” .

es.mapping.id

RE— 7B, HAEYEN es 1 Document 1) id.
Ll
o FHE/index/type THJ Document id 2ME—HY, WER{E/9 Document id AY=
BFEESHE, NWEHITIEA esit, EE id BY Document ISt E .
o IZIFURILUIBIERIERRATTER. SEASUERIT RS, DLI /Rl
¥, SBHPEIRCEEANE es B, XEBBOAUREIE. MRRET
Document id, MITEEFHIAT DLI{ELVAY, Bz E—IRRITTREUE.

es.net.ssl

B4 CSS &M, BRIMEDNY “false” .

es.net.ssl.keysto
re.location

224 CSS EREHUETS, AE R keystore SCAFAE OBS LAl
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es.net.ssl.keysto | 224> CSS SEREMIE TS, Al keystore ST %65
re.pass

es.net.ssl.trustst | Z74> CSS HEREMIE, AR truststore SC/4#E OBS _E ¥tk .
ore.location

es.net.ssl.trustst | 224> CSS FEREAGUET, ARk truststore SO 2505 .
ore.pass

es.nethttp.auth. | %4 CSS R 4.

user
es.nethttp.auth. | 224> CSS SRR
pass
(1] 88
“batch.size.entries” F[1 “batch.size.bytes” 3 BIRIEUEREFNECEE A/NHITIRE,
i AR
sparkSession.sql ("insert into css_table values (13, 'John'), (22,
L} Bob L} ) " )
i, .
val dataFrame = sparkSession.sql ("select * from css_table")

dataFrame.show ()
N E/ R

+———4-————3+\n
| id|name|\n
+———4————+\n
| 1]John|hn
| 2] Bobl\f
+———4————+\n

AL )5 -

+-——+————+\n
| id|name|\n
+———4———+\n
1|John|\n
2| Bob|\n
13| John|\n
22| Bob|\n

iv.  MHEREE &

sparkSession.sql ("drop table css_table")

- AT DataFrame API i 7]

i ERRE.
val resource = "/mytest/css"
val nodes = "to-css-1174405013-Ht701tYf.datasource.com:9200"

151




QD%

FE D

(MARIZY:
SaveMode FPUFP{RIFEEL:

ErrorlfExis: WNRELFEEHIE, WHHEE,

Overwrite: WNREBEFALIE, NEBEZFREUE.

Append: WREEFEHE, WEIMREF.

Ignore: WNREZFEHIE, NAMIRME, XEMUTF SOL HRY "INRAFENEER",

iv.

Ky schema, FEERINEERE .

val schema = StructType (Seqg(StructField("id", IntegerType, false),
StructField("name", StringType, false)))

val rdd = sparkSession.sparkContext.parallelize (Seq(Row (12,
"John") ,Row (21, "Bob")))

PN HER] CSS,

val dataFrame 1 = sparkSession.createDataFrame (rdd, schema)
dataFrame l.write

.format ("css")

(

.option ("resource", resource)
.option ("es.nodes", nodes)
.option ("es.net.ssl", "true")
.option ("es.net.ssl.keystore.location", "obs://t## /path/transport-
keystore.jks")

.option ("es.net.ssl.keystore.pass", "***")

.option ("es.net.ssl.truststore.location", "obs://fi#

/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 ()

L CSS ki #di

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://fi#
/path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass", "***")
.option("es.net.ssl.truststore.location", "obs://ii%
/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***"
.option("es.net.http.auth.user", "admin")
.option("es.net.http.auth.pass", "**x*"
.load()
dataFrameR.show ()

AAKE R -
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+-——+————+\n
| id|name]|\n
+———t————3\1

| 1]|John|\n
| 22| Bob|\n
+-——+————+\n

ARG -

+———4+————+\n
| id|name|%n
+-——t————3\1
| 1|John|yn
| 12| John|yn
| 21| Bob|\n
| 22| Bob|\d
$———4————+\n

- 23T Spark 1E Ak
i SRR jar £, EAEZ DL A,
ii.  7E Spark 7BV gmiE 45 H i £ 0T RLF Module BEEFEHAT Spark 7E .
(18
o IEAMEALAY, FEIETE Module R, ZFRA: sys.datasource.css,
o BEEHIGRRIEWESE,
o BT API BRAEIESE
o SRR
- Maven {5

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
- @i SQLAPI ]

import org.apache.spark.sqgl.SparkSession

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://xietestl/lzg/keystore.jks', 'es.net.ssl.keystore.pass' =
'*x!' 'eg.net.ssl.truststore.location'='obs://xietestl/lzg/truststore.jks',
'es.net.ssl.truststore.pass'="'**','es.net.http.auth.user'='admin', 'es.net.
http.auth.pass'='"'**")")

//*****************************SQL

model****~k******************************
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// Insert data into the DLI data table
sparkSession.sql ("insert into css_ table values (13, 'John'), (22,

// Read data from DLI data table
val dataFrame = sparkSession.sqgl ("select * from css_ table")

dataFrame.show ()

// drop table
sparkSession.sql ("drop table css_ table")

sparkSession.close ()

}
- AT DataFrame API 7 7]

import org.apache.spark.sgl.{Row, SaveMode, SparkSession};

'Bob')")

import org.apache.spark.sqgl.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)

//*‘k*‘k‘k*‘k*‘k‘k*‘k‘k‘k***************DataFrame

model*‘k‘k*‘k*‘k‘k*‘k‘k‘k‘k**********************

// 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 (Seqg(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://#i%/path/transport-

keystore.jks")
.option ("es.net.ssl.keystore.pass", "x**"
.option("es.net.ssl.truststore.location", "obs://ii#

/path/truststore.jks")
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.option("es.net.ssl.truststore.pass", "***")
.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)
(

s.
.option("es.net.ssl", "true")

.option("es.net.ssl.keystore.location", "obs://#fi%/path/transport-
keystore.jks")

.option("es.net.ssl.keystore.pass", "***"

.option ("es.net.ssl.truststore.location", "obs://f%

/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 ()
spardSession.close ()

}

4.4.2.3 pyspark #£{IX 75

ARSI

7E DLI B & b O 5e B B gz .

CSs Ere&H
o JFRULH
- RIS TR
i.  import FHIS ML

from _ future  import print function

from pyspark.sqgl.types import StructType, StructField, IntegerType,
StringType, Row

from pyspark.sgl import SparkSession

i Bl
sparkSession = SparkSession.builder.appName ("datasource-
css") .getOrCreate ()

- AT DataFrame APl /i1
i EERE

resource = "/mytest"
nodes = "to-css-1174404953-hDTx3UPK.datasource.com:9200"
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(MAEY::
resource J93EXETE CSS KEARYZIER. HILILAR findex/type S EZIRME (CIEEIEME index
79 database, type J3 table, {B4AZER),
e ES6.XHRAR, B Index R3ZHFME— type, type BRILIEEN.
o EST7.XHRAH, B4 Index R “_doc” {EA type B, ABXIFEEN. HIFA ES7.X
IRARS, ZBEHRTFEEE index B1H,
ii. i schema, FFAINEE

schema = StructType ([StructField ("id", IntegerType(), False),
StructField("name", StringType(), False)])

rdd = sparkSession.sparkContext.parallelize([Row(1l, "John"), Row (2,

"Bob") 1)

iii. #f4i DataFrame

dataFrame = sparkSession.createDataFrame (rdd, schema)

iv. fRAFEER] CSS

dataFrame.write.format ("css") .option("resource",
resource) .option ("es.nodes", nodes) .mode ("Overwrite") .save()

(AR
mode HBIIFMRFEE:
e ErrorlfExis: SREBEFEHIE, WHHEE.,
e Overwrite: JIREEFELHIE, NWEZREUE.
o Append: MRELFEEIRE, NENFRT.
o Ignore: WREZXFELIE, NAMIRME, XRMUTF SQL HRY "MNRAFENEIER",
v. BEHLCSS EMEUE

jdbcDF = sparkSession.read.format ("css") .option ("resource",
resource) .option ("es.nodes", nodes) .load()

jdbcDEF. show ()

vi.  FARELER

=%
| id|name |
+—+——+
| 2| Bob|
| 1]|John|
+———t————%

- @I SQLAPI i
i. QI DLI #YEi R CSS froRBER .

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')")
(MMEiZY:]
Bl CSS BIRRINSHFEISERX 4-8,
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FE D

il HEAHIE
sparkSession.sql ("insert into css_table values (3, 'tom')")
i,  AUHEE
jdbcDF = sparkSession.sql ("select * from css_table")
jdbcDF. show ()

iv. HRIELR

o ——%
| id|name |
+——+———+
| 3| tom|
| 2] Bob]|
| 1]John]|
+——+———+
2T Spark 1E Ak

i. S python AU £ DLI Hi.
ii.  7E Spark /EMb g 2% i £565 B Module B HHAT Spark 1Fk.

(MRt

YNSRIESE Spark RS9 2.3.2 (BMETRE) 5245 RAAFIAS, FTEIEE Module 1R, FFR
79: sys.datasource.css,

UNERIEHE Spark ARASH9 3.1.1 A, FoEiEiR Module f8, = “Spark 8% (--conf)” [
=1

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/css/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/css/*

B aRZFliEEE,

B API RRZIEIESE

SRR

@i DataFrame API i)

# _* coding: utf-8 _*_
from _ future  import print function
from pyspark.sqgl.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 ()

# 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)])
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# Construction data
rdd = sparkSession.sparkContext.parallelize ([Row (1, "John"
"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 ()
- @i SQLAPI il
# * 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-

css") .getOrCreate ()

# Create a DLI data table for DLI-associated CSS
sparkSession.sql (

), Row(2,

’

"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 R& &R
o  JFRULH
- ARRESEIL AR
i, import AHSK

from _ future  import print function

from pyspark.sgl.types import StructType, StructField,

IntegerType,
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FE D

StringType, Row
from pyspark.sgl import SparkSession

i, BIESTEIFIE AKISK
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")

- AT DataFrame APl 51
i EERE

resource = "/mytest";
nodes = "to-css-1174404953-hDTx3UPK.datasource.com:9200"

(MAEY::
resource JJEXEFE CSS KEXRIRIFE . EIUATLAR findex/type™ IS ERIRAIE (RIEERIRRR index
79 database, type /9 table, {B4EAREZER),
o ESG6.XHRAS, B Index R3zHE— type, type BAILABEEN.
o EST7.XHIRAAR, B4 Index &R “_doc” {EA type B, ABXIFEEN. HIFA ES7.X
hRARS, 1ZSHRAFTEIES index BIF],
ii. #Hyi& schema, FRINEHE

schema = StructType ([StructField("id", IntegerType(), False),
StructField("name", StringType (), False)])

rdd = sparkSession.sparkContext.parallelize([Row(1l, "John"), Row (2,

"Bob") ])

iii. i DataFrame

dataFrame = sparkSession.createDataFrame (rdd, schema)

iv. PRAFEIESI CSS

dataFrame.write.format ("css")

.option ("resource", resource)

.option ("es.nodes", nodes)

.option("es.net.ssl", "true")
.option("es.net.ssl.keystore.location", "obs://#fi% /path/transport-

keystore.jks")

.option ("es.net.ssl.keystore.pass", "***")

.option ("es.net.ssl.truststore.location", "obs://i#
/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 ()
(AR
mode BPUFPIRIFHEL
e ErrorlfExis: SNREBEFEHIE, WHHEE,
e Overwrite: JIRELFEEHIE, NWEZREUE.
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e Append: YIREZFELE, NIEIRZ.

e Ignore

V.

Vi.

D MRELFEEUE, WAMIRIE. XEET SQL PRy "SIRAFENEE".

L CSS b HuE

jdbcDF = sparkSession.read.format ("css"
.option ("resource", resource)
.option ("es.nodes", nodes)

.option ("es.net.ssl", "true")

(
(
(
.option ("es.net.ssl.keystore.location", "obs://#i% /path/transport-
keystore.jks")

.option ("es.net.ssl.keystore.pass", "***")

.option ("es.net.ssl.truststore.location", "obs://fi%

/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 ()

BARL R

=%
| id|name |
+—+——+
| 2| Bob|
| 1]|John|
+———t————%

- @iL SQL API ]

AR
Bl Css

Q% DLI BT I CSS fIRIKE
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://H#i% /path/transport-
keystore.jks',

'es.net.ssl.keystore.pass'="***",

'es.net.ssl.truststore.location'='obs://#f# /path/truststore.jks",

'es.net.ssl.truststore.pass'="***"',

'es.net.http.auth.user'='admin',

'es.net.http.auth.pass'="***")")

BRERNSEFESERX 4-8,
NG
sparkSession.sql ("insert into css_table values (3, 'tom')")
AR

jdbcDF = sparkSession.sql("select * from css_table")
jdbcDEF. show ()

(B4R S

160



QD%

FE D

+——+———+
| id|name|
o ——%
| 3| tom|
| 2| Bob]|
| 1]|John|
o ——%

$23Z Spark fE .
i. S EFR) python ARSI A& % DLI H
ii.  fE Spark Vg &5 ik £E0 B ) Module BEHUIEHAT Spark 1R,

B8

RRZAFALET, FEHSE Module 1R, ZFRJ9: sys.datasource.css.
B AR ELIESE.

BT APl RRAEliES%E

FE RIS

i@t DataFrame APl 1 7]

# _* coding: utf-8 _*_
from  future  import print function
from pyspark.sgl.types import Row, StructType, StructField, IntegerType,
StringType
from pyspark.sqgl 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)
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.option("es.net.ssl", "true")

.option("es.net.ssl.keystore.location", "obs://fi#/path/transport-
keystore.jks")

.option("es.net.ssl.keystore.pass", "***")

.option ("es.net.ssl.truststore.location", "obs://f%
/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)
(

s
.option("es.net.ssl", "true")

.option ("es.net.ssl.keystore.location", "obs://#fi%/path/transport-
keystore.jks")

.option("es.net.ssl.keystore.pass", "x**"

.option ("es.net.ssl.truststore.location", "obs://f%

/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 ()

~ @i SQL API i
# * coding: utf-8 *
from _ future  import print function
from pyspark.sql import SparkSession
import os
if name == "_ main_ ":
# 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://xietestl/lzg/keystore.jks',\

'es.net.ssl.keystore.pass' = '"**', \

'es.net.ssl.truststore.location'='obs://xietestl/lzqg/truststore.jks',\

'es.net.ssl.truststore.pass'="**"',6\
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4.4.2 4 java HEIKES
EIErSts

'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 ()

7E DLI B & b O 5e e B s gz

CSS kL8

o JFRiUM

AL E S

FIERR S S, A% SparkSession
1) FAKH
¥R mvn HEE

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

import AH AR i £

import org.apache.spark.sqgl.SparkSession;
2) BUEeE

SparkSession sparkSession =
SparkSession.builder () .appName ("datasource-css") .getOrCreate () ;

~  JEiT SQL API i1

BI%E DLI #5951 i) CSS RBEK.

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')");

HANEE

sparkSession.sqgl ("insert into css_table values (18, 'John'), (28,
lBobl)ll);

A

sparkSession.sql ("select * from css_table").show();

ULl E R
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sparkSession.sql ("drop table css_table");
- % Spark /E Ak
i CBELFRARRE SCEEAE R jar B, EA&Z DL H.
ii.  7E Spark /B ZwfH 2% i 505 B Module B HHAT Spark 1Fk.
(MEELY:
o HNERIEHR Spark RAA 232 (BMETEL) B 2.4.5 IRX/EAS, BESSE Module R, ZFR
79: sys.datasource.css,
o ONSRIEHEE Spark ARA/S 3.1.1 B, FRRIERE Module #R3R, FHFE  “Spark B8 (--conf)” EL
=1

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/css/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/css/*

o BIIEFIGRIIFLIESE,

o BT API IZRAEIESE
o SEEIREIRY

- Maven &

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
- @iL SQL API ]

import org.apache.spark.sqgl.*;
public class java css unsecurity {

public static void main(String[] args) {
SparkSession sparkSession =

SparkSession.builder () .appName ("datasource-css-unsecurity") .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' = '192.168.15.34:9200', 'es.nodes.wan.only' =

'true', 'resource' = '/mytest')");

//*****************************SQL
model***********************************

// Insert data into the DLI data table

sparkSession.sql ("insert into css_table values (18, 'John'), (28,
IBObI ) n) ;

// Read data from DLI data table
sparkSession.sql ("select * from css table") .show();

// drop table
sparkSession.sql ("drop table css table");

sparkSession.close() ;
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CSS R&EK#

o R TAE
B2 4.42.1 CSS LA E, #E& T/ERTEHKRZN T AR keystore.jks 3T
HF0 truststore.jks SO, FEREH EAE S OBS #H.

o JF R iHA-https off
WIR A A https U5 1] f1E, ANTE B L4 5k keystore.jks Al truststore.jks ST,
W B AT ssl Ui i) FK S 2550 S H 1],
- MEKBEE, BJ% SparkSession

i A
W R FN ) mvin R «

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

import #H A i .«

import org.apache.spark.sql.SparkSession;
i B,

SparkSession sparkSession =

SparkSession.builder () .appName ("datasource-css") .getOrCreate () ;
~  #iT SQL API i
i. QU DLIBSYEVIIH] CSS HIREkE .

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'="**x*x**xx1)mn) ;

(MMEiZY:]
o B CSS BIRRISHIFIBFISER 4-8,
o HiAfd, B CSS Ze&ERFXAT htps 13iR), FFLA “es.netssl” SHEREN "false”,
“es.net.http.auth.user” LA “es.net.http.auth.pass” ABIEEEFR S EHIKSFNZAT,
i i AERE
sparkSession.sql ("insert into css_table values(18, 'John'), (28,
'Bob")");
i, AR
sparkSession.sql ("select * from css_table").show () ;
iv. R
sparkSession.sql ("drop table css_table");

~ 4R Spark 1Rk
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i SRS SO R jar &L, _EA&ZE DL .
ii.  7E Spark /B ZwfH 2% i £505 B Module B HHAT Spark 1Fk.

o IRAMENAY, FEEIETE Module #EER, BFRAI: sys.datasource.css,
o EIEFIGRIFLIESSE,
o B API RRAFIIESE

- SEEIRBIAY
= Maven &K
<dependency>

<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
*  JFRHI-https on
- MEKBEE, BJ% SparkSession
i A
PR EI mvn A58 P -

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

import FH G A :

import org.apache.spark.sqgl.SparkSession;
i B,

SparkSession sparkSession =

SparkSession.builder () .appName ("datasource-css") .getOrCreate () ;
- J@iL SQLAPI Vil
i BUEE DLIESYEYI R CSS IR .

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' = 'obs://
fﬁﬁ%/ﬂﬁﬁt/transport—keystore.jks’,'es.net.ssl‘keystore.pass' = Uwiil,
'es.net.ssl.truststore.location'="obs:/ /{4 /Hl/truststore.jks"',
'es.net.ssl.truststore.pass'="'***', 'es.net.http.auth.user'="admin', 'es

.net.http.auth.pass'="**")");
AR
Bl CSs BIRRAISHIFEISELR 48,
i A S
sparkSession.sqgl ("insert into css_table values (18, 'John'), (28,
'Bob')");

iii. A HHIE
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sparkSession.sql ("select * from css table") .show();

iv.  MIEREER

sparkSession.sql ("drop table css_table");
- % Spark /E Ak
i SRS SO Y jar L, B4R DL

i, GIRZTFE https Ui, EGIE Spark /ML, FFZRIN AL SC
£ “hadoop-site.xml” . “hadoop-site.xml” A BAKN B ST

<?xml version="1.0" encoding="UTF-8"?>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

gl==
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.

You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0

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

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

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

See the License for the specific language governing permissions and

limitations under the License. See accompanying LICENSE file.

-—>
<!-- Put site-specific property overrides in this file. -->

<configuration>
<property>
<name>fs.obs.bucket. /7% .access .key</name>
<value>AK</value>
</property>
<property>
<name>fs.obs.bucket. /7% .secret.key </name>
<value>SK</value>
</property>
</configuration>

(AR
<name>fs.obs.bucket. #F77.access.key</name>E N 7 BIFHIENIBHIIE, 1Zi8& J9TFERT keystore.jks
#0 truststore.jks STIHRINER
iii. 7E Spark {EMV4wfE &5 H %P0 M1 Module BEEFEHAT Spark 1Bk,
(AR
o I2AENAY, FEEHETE Module &5, BFRJ9: sys.datasource.css,
o BEHEHISIRZIEWIESE,
o B AP ZRIEWIESE
- ERIRGIY
= Maven K
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FE D

4.4.3 %14% DWS
4.4.3.1 scala FEH{LHES

& PR

B 261

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

B SQLAPI i ]

import org.apache.spark.sqgl.SparkSession;

public class java css security httpson {
public static void main(String[] args) {
SparkSession sparkSession =

SparkSession.builder () .appName ("datasource-css") .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' = '192.168.13.189:9200"',
'es.nodes.wan.only' = 'true', 'resource' =
'/mytest', 'es.net.ssl'="true', 'es.net.ssl.keystore.location' = 'obs://

W4 /il /transport-keystore.jks', 'es.net.ssl.keystore.pass' =

"%#%' 'es.net.ssl.truststore.location'="'obs:/ /@4 /Huk
/truststore.jks','es.net.ssl.truststore.pass'="**"', 'es.net.http.auth.u
ser'='admin', 'es.net.http.auth.pass'="'**")");

//***********‘k*****************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 () ;

7 DLI B H 64 F O e R B R .
FERHE S, A7 SparkSession
a. A

& B mvn HRE
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a.

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

import AH A i

import java.util.Properties
import org.apache.spark.sqgl.{Row, SparkSession}
import org.apache.spark.sqgl.SaveMode

A=

val sparkSession = SparkSession.builder () .getOrCreate ()

Bt SQLAPI 1]

Q% DLI #5577 [ DWS IR -
sparkSession.sql (
"CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS (
'url'="'jdbc:postgresqgl://to-dws-1174404209-
cA37siB6.datasource.com:8000/postgres"’,
'dbtable'="'customer',
'user'="'dbadmin',
'password'="H####H#H")")

+/4-10 QIIERSH

2

PR

url

DWS FiEetibl, FREeOIREER:, LR GRETSE (K
R PR .
GG R R PSS S, v LAVET A DWS R "IDBC TR (KN
D=1 | P e S S v L P = v i SV S L LR
Ui AR 44, . "jdbC'postgresqI'//192.168.0.77:8000/postgres",
HBOTES % “ K DWS EHHEE”
1B
DWS RUIERst& =00 . NSk /Aialtt S E i AR
fgn:
jdbc:postgresql://to-dws-1174405119-ih1Ur78j.datasource.com:8000/postgres
NSABZE315) DWS FREENEIERE, BEXMEREEE "postgres (EBIRIRIAY
HiEEEF,

user

DWS £ ERH P 44 .

password | DWS 4 r iE FH P 44 % 3R

dbtable

B 2 postgres H TR R

partitionCo | SSHUECRIN , I 1 B 3 A O MU R S 2.

lumn

AR
e “partitionColumn”, “lowerBound”, “upperBound”, ‘“numPartitions’4 NS

MENRE, FPHURERP—
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o NTIEAHAZERIMERE, BINFRRIES.
lowerBoun | partitionColumn & & )7 B Eidf s /MEL, (AL B R BIZE R,
d
upperBoun | partitionColumn ¥ & ()7 BB 8 i KB, IZ(EA B SR IG5 R .
d
numPartitio | SHUEERN 3 K E
ns L)
SCRREENEIRERY, SHRIE lowerBound 5 upperBound, S ECEAEFA task FREX
Hep—EBo AR, fiun:
‘partitionColumn'="id',
'lowerBound'='0',
‘'upperBound'="100',
‘numPartitions'="2'
DLI Hh2fE8 2 NHEA task, — task 14T id>=0 and id < 50, B— task H{T
id >=50 and id < 100,
fetchsize BB, B fORICEAE e s 2, BROAE 1000, v B EROC M
RelkLr, HEHNFRE, ZE®ESRSH AR RS .
batchsize BNEIEN, B-HRE AR, BOAE 1000, W B O
RelkLr, HEHNFRE, ZERESRSH AR RS .
truncate AT overwrite N2 BAMIRR %, BHEPITESREME, BUETLHE:
* ftrue
e false
B “false” , RIFEIAT overwrite #RVERT, Sk J5 2 M B P 3 2
*.
isolationLe | FHEFEE L, HUETEH:
vel e NONE
e READ_UNCOMMITTED
e READ_COMMITTED
e REPEATABLE_READ
e SERIALIZABLE
BRiIMEAN “READ_UNCOMMITTED” .
b. HANEHE
sparkSession.sql ("insert into dli to dws values(l, 'John',624), (2,
'Bob',32)")
c. AEIE
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d.

val dataFrame = sparkSession.sql ("select * from dli to dws")

dataFrame.show ()

S|jordan| 22|
1| John| 24|
2 Bob| 32|

AN BT
Fom +———4
| id] name|age]
t———t————— +———+
| 4| kobe| 24|
| 1] tom| 18
| 2| ammy| 18
| S|ljordam| 22|
| 71 chm| 13|
I &l gz| 13|
| 3| mark| 20|
Fom +———4
THABIE )

$———t————— +-——+
| id|] name|age]|
$———t————— +-——+
| 4| kobe| 24|
I 8] gz| 13|
| 71 chm| 13|
| 3| mark| 20|
| 1] tom| 18
| 2| ammy| 18
|

|

|

JIIEPN 7S

sparkSession.sql ("drop table dli to dws")

i1t DataFrame APl 7 7]

a.

HERENCE .

val url = "jdbc:postgresqgl://to-dws-1174405057-
EAlKgo8H.datasource.com:8000/postgres"

val username = "dbadmin"

val password = "fiHFHHE"

val dbtable = "customer"

B DataFrame, #In#dE, HEm 4 TE.

var dataFrame 1 = sparkSession.createDataFrame (List ((8,
val df = dataFrame 1.withColumnRenamed (" 1", "id")
.withColumnRenamed ("_ 2",

.withColumnRenamed ("_ 3",

FANEPEE] DWS,

df .write.format ("jdbc")
.option ("url", url)
.option ("dbtable", dbtable)
.option ("user", username)
.option ("password", password)
.mode (SaveMode . Append)

.save ()

"name")

"age™)
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(MRt

SaveMode BIUFHRIFEEL:
ErrorifExis: SNRELFEEE, WHERE.
Overwrite: SNRELFEEIE, NEZREUE.
Append: WREBEFEHYE, WEIMRE.
Ignore: WREEFEHIE, NAMIRIE, XEUTF SQOL FHY "MNRAFENCIEE",
d.  BZHCDWS L.

m 7 read.format() /53

val jdbcDF = sparkSession.read.format ("jdbe")

.option ("url", url)

.option ("dbtable", dbtable)
.option ("user", username)
.option ("password", password)
.load()

R read.jdbe() 7%k

val properties = new Properties/()
properties.put ("user", username)
properties.put ("password", password)

val jdbcDF2 = sparkSession.read.jdbc (url, dbtable, properties)

AL -

- +-——+\n
| id] mname|age|in
- +-——+\n

4] koke| 24|\n
3] mark| 20|\n

|
|
| 7 chm| 13|\n
| &l gz| 13|\n
| 1] tom| 18|\m
| 2| ammy| 1&8|\n
| 5Sljordan]| 2Z|\n
ot +-——+%n
NCICYEE
- +-——+\n
| id| name|age|in
F—— b +-———+\n
71 chm| 13]\n
1] tom| 18|\n
2] ammy| 18|\n

5|jordan| 22|\n
8|Jack_1]| 18]|\n
3] mark| 20|\n

a| gz| 13|\n
4| koke| 24|\n
- +-——-+\n

i F L3k read.format()zk# read.jdbc() /5 i S HUEI Y dateFrame JE M Al s
., T EA sql BRI R A T
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jdbcDF.registerTempTable ("customer test")
sparkSession.sql ("select * from customer test where id = 1") .show()

EERtECE

+———+————+———ﬂ
| id|name |age|
———F————4———4%
| 1] tom| 18|
+——+———+——+

e  DataFrame fHC#:/E
createDataFrame() /77265 i BE A1 read.format() 7572 % read.jdbc() 77 v
HE#R Ny DataFrame X %, 7] DLE T E W BRI EEE (8 “PB d” 1,
R 2K DataFrame EHEEM NI ).
- where
where JFFiEFAENEE and 1 or &I RIAR, REILIEEK
DataFrame X %, 7RAIU1TF:

jdbcDF.where ("id = 1 or age <=10") .show ()

-t +———+
| id] name | age |
-t +———+
71 chm| 13|
1] tom| 18|

|
|
| 2| ammy| 18]
| 5| jordan| 22|
|
|

6| gz| 13|
3| mark| 20]
e +———ﬂ
- filter
filter [@] where FIfFH 70— 3, AR NKATRERIAN, RENSIEEHEER .
ZN LN
jdbcDF.filter ("id = 1 or age <=10") .show ()
= +———+
| id] name | age |
= +———+
| 4] kobe| 24|
| 71 chm| 13|
| S|jordan| 22|
I 6] gz| 13|
| 3| mark| 20|
+——F———— +———+
- select

E AW B, IR [EE E 7B 1) DataFrame X%, JF H Al 247 B A

L] ﬁ%@ﬂlz

jdbcDF.select ("id") .show ()
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FE D

+-—-—+
I id]
+-—-—t
1 4]
I 7l
I 3]
I 6]
I 1]
1 2]
I 51
+-—-—+
u il 2:
jdbcDF.select ("id", "name") .show ()

o +
| 4] kobe]|
I 7l clhm |
1 6] gz |
| 3| mark]|
| 1] tom|
I 2] ammyl|
| S|jordan|
-t +
m R 3:
jdbcDF.select ("id", "name") .where ("id<4") . show ()
+-——t———t
| id|name|
+-——t———t
| 1| tom]|
| 2| ammy |
| 3 mark]|
———t————4
- selectExpr

X BOSATRPRAC B . flln, mIfSTH selectExpr BBt BT
# name B4 name_test, age HdEbn 1.
jdbcDF.selectExpr ("id", "name as name_test", "age+l") .show ()

- col
REAEE T Bt AIFT select, col fFk R EEIREN—/NFBL, iR FIZRACH
Column 287, R0
val idCol = jdbcDF.col ("id")

- drop
MIBRE € 7B A NEMIBRI B, IR B E 7 B ) DataFrame X4,
I B A RMIBR — B, AT

jdbcDF.drop ("id") .show ()
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ot

i
Sl

VAR

(T

FE D

+———+——+
| names | age |
e
| gz| 13|
| chm| 13|
| tom| 18|
| ammy| 18]
F———————%

22 Spark 1E Ak
a.  CBERARIS AR jar £, L% DL H.
b.  7F Spark 1Mk g 2% % 4 B Module B AT Spark 1k

Maven 4 i

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

i#iL SQL API i Ii]
import java.util.Properties

import org.apache.spark.sqgl.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

o

sparkSession.sql ("CREATE TABLE IF NOT EXISTS dli to dws USING JDBC OPTIONS

'url'="Jjdbc:postgresqgl://to-dws-1174405057~
EAlKgo8H.datasource.com:8000/postgres”',

'dbtable'="'customer',

'user'='dbadmin',

'password'="###FH#") ")

//*‘k‘k‘k**‘k‘k‘k********************SQL model**‘k‘k‘k**‘k‘k‘k*************************

//Insert data into the DLI data table

sparkSession.sql ("insert into dli to dws values(l,'John',24), (2,
//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 ()

'Bob',32)")
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i#i 1 DataFrame API 151

import java.util.Properties
import org.apache.spark.sqgl.SparkSession

import org.apache.spark.sqgl.SaveMode

object Test SQL DWS {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.

val sparkSession = SparkSession.builder () .getOrCreate ()

//*‘k‘k‘k**‘k‘k‘k**‘k‘k****************DataFrame

model‘k**‘k‘k‘k**‘k‘k*************************

// Set the connection configuration parameters. Contains url, username,

password, dbtable.
val url = "jdbc:postgresqgl://to-dws-1174405057-
EAlKgo8H.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",

//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 = df.filter ("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 ()
val jdbcDF = sparkSession.read.format ("jdbc")
.option ("url", url)
.option ("dbtable", dbtable)
.option ("user", username)
.option ("password", password)
.option ("driver", "org.postgresqgl.Driver")
.load()
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//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 sgl statement.

Y/

jdbcDF.registerTempTable ("customer test")

val result = sparkSession.sql ("select * from customer test where id = 1")

result.show()
sparkSession.close ()

}

4.4.3.2 pyspark #£{IX 5

F % EA
o fIHRFAM
7 DLI FH 6 G F O e R s IR .
o (RADSILVEMA
a.  import FH K

from _ future  import print function

from pyspark.sgl.types import StructType, StructField, IntegerType,
StringType

from pyspark.sql import SparkSession

b. IS
sparkSession = SparkSession.builder.appName ("datasource-dws") .getOrCreate ()
e #jd DataFrame APl ]
a. EHESHNE

url = "jdbc:postgresqgl://to-dws-1174404951-
W8W4cW8I.datasource.com:8000/postgres"

dbtable = "customer"
user = "dbadmin"
password = "###H##H4"
driver = "org.postgresqgl.Driver"
b. WEHE
datalist = sparkSession.sparkContext.parallelize ([ (1, "Katie"™, 19)1)

c. W H schema

schema = StructType ([StructField("id", IntegerType(), False),

StructField ("name", StringType(), False),
StructField("age", IntegerType(), False)])
d. fi# DataFrame
dataFrame = sparkSession.createDataFrame (datalist, schema)
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e. PRAFE¥EE] DWS

dataFrame.write \

.format ("jdbc") \

.option ("url", url) \
.optlon("dbtable", dbtable) \

("user", user) \

.option ("password", password) \
.option ("driver", driver) \
.mode ("Overwrite") \

.save ()
(MARIZY:
mode BPUFHRFRE:
e ErrorifExis: SIRELFELIE, WMHBFE,
e Overwrite: NREBEFEEIE, NESREIE.
e Append: JIREZFEEHE, WEIMRE.

e Ignore: WRELFHEEIE, NWAMIRME, XEMT SQL PRI "MNRAFENEBEE".

=h

I DWS L Es

jdbcDF = sparkSession.read \
.format ("jdbc") \
.option ("url"™, url) \
"dbtable", dbtable) \

(

.option (
.option ("user", user) \

(

(

.option ("password", password) \
.option ("driver", driver) \
.load ()

jdbcDF. show ()

9. BRIEGER

o ——— +-——+
| id| name |age]|
o ——— +-——+
| 1|Eatie| 19|
o ——— +-——+

e L SQLAPI il
a. & DLI BRI dws [oCBER.

sparkSession.sql (

"CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS
'url'="Jjdbc:postgresqgl://to-dws-1174404951~
W8W4cW8I.datasource.com:8000/postgres’,

'dbtable'="'customer',
'user'='dbadmin',
'password'="###444",

'"driver'='org.postgresgl.Driver')
AR
ERSHFEISER 4-10.
b. EAEIE

")
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sparkSession.sql ("insert into dli to dws values(2,'John',24)")

c. wmiEYE

jdbcDF = sparkSession.sql ("select * from dli to dws") .show()

d EIEEER

|  1|Hatie| 19]
| 2| John| 24|

o %X Spark 1EMk
a. BT python A S FAE 4 DLI Hr
b. £ Spark /f k4% % kPR R ) Module #E 34T Spark {EV .
ARl
o IESCRURS, TBEIETE Module R, EFRA: sysdatasource.cws,
o BEIIEHERXIFWESE,

o BT APIRIMEIES®E

SERRGIKRD
e iHjt DataFrame API 5 A

# * coding: utf-8 *
from _ future  import print function
from pyspark.sgl.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:postgresqgl://to-dws-1174404951~
W8W4cW8I.datasource.com:8000/postgres”

dbtable = "customer"

user = "dbadmin"

password = "##FHHHF"

driver = "org.postgresqgl.Driver"

# Create a DataFrame and initialize the DataFrame data.

datalist = sparkSession.sparkContext.parallelize ([ (1, "Katie™, 19)1)

# 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 (datalist, schema)
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# 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()

jdbcDFE. show ()

# close session
sparkSession.stop ()

[IRTRY

e EiL SQLAPI Vil

#

_* coding: utf-8 _*

from _ future  import print function

from pyspark.sqgl import SparkSession

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:postgresqgl://to-dws-1174404951~

W8W4cW8I.datasource.com:8000/postgres’,

'dbtable'="'customer',
'user'='dbadmin',
'password'="######",

'driver'='org.postgresqgl.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 ()
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4.4.3.3 java HIKES
F % BB

o HIFEAEMF
7F DLI B ] & - O g s B s YR e - 48 e A1
o fRAGsZHL

a. AR
P RCE) mvn AR
<dependency>

<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

m  import AHS KA
import org.apache.spark.sqgl.SparkSession;
b. QI

SparkSession sparkSession = SparkSession.builder () .appName ("datasource-

dws") .getOrCreate () ;

e iEit SQLAPI i

a. Q% DLI BRI DWS fRGR, HEEESH.
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'="'**"')");

b. EAHIE
sparkSession.sql ("insert into dli to dws values(3,'Liu'), (4, 'Xie")");

c. EEHE
sparkSession.sql ("select * from dli to dws") .show();
NI

o 737 Spark 1E L
a.  CHBErARRS SO A R jar L, FAEE DL H.
b.  7£ Spark {E MV gw’E %5 H ik £E5F B Module #EHIEHAT Spark 7K.
(10 #88
o ONERIERE spark hiRA/ 2.3.2 (BIIETE) Bk 2.4.5 1@3XEUAT, FTEIETE Module #3R, &R

79: sys.datasource.dws,

181



Xea s

o UNERIEIR Spark iRA 3.1.1 B, FoFEIEIE Module 18R, ZBTE  'Spark 828 (--conf) HEEE

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/dws/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/dws/*

o BUIEHESIRZELBESE,
o BT API EBEIESE

SERORGIKAS
iET SQLAPI i1 DWS %

import org.apache.spark.sqgl.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'="dbadmi

n', 'password'="'**")");

//****‘k************************SQL model‘k‘k**‘k‘k‘k***‘k‘k***********************

//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() ;

}

4.4.4 %1¥& HBase
4441 MRS ECE

DLI EiREZEPEE MRS FHEE
1. 7 DLI&H 6 F O s e d s s R,
2. X14% MRS HBase 75 Z7F DLI PA%I ) host SCEEHRER AN MRS £ER#E w5 [ /etc/hosts {2

it o

PRAIRAETE S % (BURMIR R f6r) i “BEENER” =,

F B Kerberos A UERTRYHE X EL & X4

1. ZEHR Q8w LRSS Manager” &5 612 Kerberos NiIF&ERE. 5%
“EIEMERE R AT IERAL

2. ZEMH 1 PEIEKNAH P EESR. AW HP S O8I B .
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3. X3 Manager FtiHl, EF “Rg > BIR > A7, mEHEH T, ki F
Z > NHUGEEEE” , RAZEMEARH 1 keytab SCH5 krb5.conf S

f1)3# MRS HBase
f1% DLI & <Bk MRS HBase & 2 Aiffifx HBase R EAFER . LLEEBIARES i, H
IR A«
1. mFEESE ECS, @it hbase shell fir A BE RS R, Hb, “hbtest” ZEAMKIFE
%

describe 'hbtest'

2. (AMik) WRAAEEX BIfF) HBase %, mILAGIEZE, Ri&Mdr4

create ‘hbtest’, ‘info’, ‘detail’

Hrr, “hbtest” &&4, HRNIIESA.
3. MBEFEEEE. “TableName” %f3 HBase £ 4.

4.4.4.2 scala #E{XHS

Fr & 5 AR
S FEXT CloudTable f¥) HBase #11 MRS [ HBase.

o RN
7 DLI FH 6 G F O e R s IR .
o FyiEikmiE ., Az SparkSession
a. AR
KB mvn HE

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
import AH A A

import scala.collection.mutable

import org.apache.spark.sql.{Row, SparkSession}
import org.apache.spark.rdd.RDD

import org.apache.spark.sgl.types.

b.  GlEIE.
val sparkSession = SparkSession.builder ().getOrCreate ()

c. % DLI BTG  HBase G
m OURATRER) HBase 2R ITE Kerberos AIE, MIFEGHIACIGZ 2001,

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-pabHnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBkIrjI.cloudtable.com:2181,
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cloudtable-cf82-zkl1-WY09px91.cloudtable.com:2181",
'TableName'="'table DupRowkeyl',
'RowKey'='id:5, location:6,city:7"',

'Cols'="'booleanf:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf, longf:CF
1.longf, floatf:CFl.floatf,doublef:CFl.doublef')"
)

m SN HBase £EEFF/E T Kerberos AE, MIFEGCIZ SR,

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-pa6cHnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBkIrjI.cloudtable.com:2181,
cloudtable-c£82-zkl-WY09px91l.cloudtable.com:2181"',
'TableName'="table DupRowkeyl',
'RowKey'='id:5,location:6,city:7",

'Cols'="'booleanf:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf, longf:CF
1.longf,floatf:CFl.floatf,doublef:CFl.doublef',
'krb5conf'="'./krb5.conf"',

'keytab' = './user.keytab',
'principal' = 'krbtest')")
=4-11 QIIERSH
¥ iRR
ZKHost HBase A1) ZK iEH L .

AR ZK SRR 7 2R QR PSR .
» il CloudTable 54, 'S ZK &gl (AMD .

e i) MRS £, S ZK FIfET A IP 5 ZK X 4bum H, #% 2
N: "ZK_IP1:ZK_PORT1,ZK_IP2:ZK_PORT2".

RowKey fa ey rowkey HJ dli RIERRFBL, SCRFE rowkey 5446
rowkey. H.rowkey S RFEE 5 String KA, AT EREKE. 4
£ rowkey [ SCRF String 2880 KA, #&ACh: BEA LKE R
PG 20K

Cols SESC dli BB ot RPBLZ IR R e & Hodr,  “” mijgcdli
FKrE, BYEMtRER, B« 208 ct RIFIEMH|4 .
Bl “dli RFE Lict .ot RPEL L, dli 7B 20t ot RPEEL
2, dli £7E ct Kot HFE3” .

krb5conf JFJ& Kerberos T\ J& 1 krb5.conf X545, #5200 /krb5.conf'.
EARVERS ST 5 Kerberos TAIE I AH G B S04

keytab JFJ5 Kerberos AIIE & ] keytab SCAF#4E, #520A" Juser.keytab's
VRS ST Kerberos YA (IAH S Bl & S0 .

principal FFJe Kerberos Wil Ja 812 I F 4
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e EiL SQLAPI Vi
a. ALY

sparkSession.sql ("insert into test hbase
values ('12345','abc', 'guiyang', false,null,3,23,2.3,2.34)")

b. AWHIE

sparkSession.sql ("select * from test hbase").show ()

2 +

RIS

+ - : + : --+\n

1 id]location| city|booleanf|shortf|intf|longf|floatf|doublef|\n

+- + + + + \n
112345] g*=4|guiyang| false| null] 3] 23] 2.3] 2.34|\n

| abcde | % 1| abcdefqg] true| 1] 2| 3| 4.0] 5.0]\n

| check] ssim ll | abcdefg| true| 1] 2| 3] 4.0] 5.0|\n

\n; - - +. -+ <+ -+ ~ + A\n\n

e it DataFrame API i |
a. #4if schema

val attrId = 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(attrId,

location,city,booleanf,shortf,intf,longf, floatf,doublef)
b. HR¥E schema FISEHH i HdiE

val mutableRow: Seq[Any] =
Seq("12345", "abc", "guiyang", false,null, 3,23,2.3,2.34)
val rddData: RDD[Row] =

sparkSession.sparkContext.parallelize (Array (Row.fromSeq (mutableRow)), 1)
c. SAHIEF] HBase

sparkSession.createDataFrame (rddData, new
StructType (attrs)) .write.insertInto ("test hbase")

d. i%H HBase I [#%iE

val map = new mutable.HashMap[String, String] ()

map ("TableName") = "table DupRowkeyl"
map ("RowKey") = "id:5, location:6,city:7"
map ("Cols") =

"booleanf:CFl.booleanf,shortf:CFl.shortf,intf:CFl.intf, longf:CFl.longf, flo

atf:CFl.floatf,doublef:CFl.doublef"

map ("ZKHost")="cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBkIrjI.cloudtable.com:2181,
cloudtable-cf82-zkl-WY09px91l.cloudtable.com:2181"

sparkSession.read.schema (new

StructType (attrs)) .format ("hbase") .options (map.toMap) .load () .show ()

AGIEEE ¥
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+ + g + + + : #\n

| id|location| c1ty]boolea“flshc*:f|lﬂtf|lo*gf|floatf|do_blef|\“
. A\nt
112345] B |guiyang| false| null| 31 23| 2.3 2.34|\n
|abcde | - |abcdefg| true| 1] 2] 31 4.0] 5.0]\n
|check| = | abcdefg| true| 1] 2] 3] 4.0] 5.0|\n
\n+ + + +\n\n

o &5 Spark 1E Ak

a.  CHEUFARIS AR jar £, FfEE DL .

b. W MRS R )E T Kerberos tAIIE, 6% Spark 7L 75 Z0K krb5.conf il
uselzﬂrg keytab SCAFES IR BRI HABAR A A1, ARIFJE Kerberos TAIEZ 3R

c.  fE Spark 1EMk g 4E s H k0T B Module i 4047 Spark 7Rk

(AR
o PNERISIE spark KA 2.3.2 (BME L) BR 2.4.5 123SFALAT, EEISE Module 185k, ZFR
79: sys.datasource.hbase,
o NERIERR Spark HRA 3.1.1 BF, FTFEi%IRE Module 1R, FETE ‘Spark 8% (--conf) EE

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/hbase/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/hbase/*

o EIEHIBIREIESE,
o BT API BEIMEWES®E

~5IAS
e Maven & ¥

<dependency>

dit
Héﬂ
4 |

<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
e @il SQLAPI Vil
~  RIF)E Kerberos INEFEFIHS

import org.apache.spark.sqgl.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-weBkIrjI.cloudtable.com:2181,
cloudtable-cf82-zkl1-WY09px91.cloudtable.com:2181",
'TableName'='table DupRowkeyl',
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'RowKey'='id:5,location:6,city:7",
'Cols'="'booleanf:CFl.booleanf,shortf:CFl.shortf,intf:CFl.intf,
longf:CFl.longf, floatf:CFl.floatf,doublef:CFl.doublef')")

//*****************************SQL
model***********************************
sparkSession.sql ("insert into test hbase
values ('12345','abc', 'guiyang', false,null,3,23,2.3,2.34)")
sparkSession.sql ("select * from test hbase").collect()

sparkSession.close ()

}
- FF)8 Kerberos AIEFE IS

import org.apache.spark.SparkFiles
import org.apache.spark.sgl.SparkSession

import java.io.{File, FileInputStream, FileOutputStream}
object Test SparkSqgl HBase Kerberos {

def copyFile2 (Input:String) (OutPut:String): Unit ={
val fis = new FileInputStream(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.conf ] obs k")
sc.addFile("user.keytabE@obsf@hﬁﬁ
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)
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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.sqgl ("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'='1d:100', " +

"'Cols'='booleanf:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf, longf:CF2.1
ongf, floatf:CFl.floatf,doublef:CF2.doublef'," +

"'krb5Sconf'='" + path user + "/krb5.conf'," +

"'keytab'='" + path user+ "/user.keytab',6" +

"'principal'='krbtest') ")

//****‘k************************SQL

model*‘k‘k*‘k*‘k‘k*‘k‘k‘k‘k**‘k‘k‘k**‘k‘k‘k***‘k‘k***‘k‘k**

sparkSession.sqgl ("insert into testhbase
values ('newtest',true,1,2,3,4,5)")
val result = sparkSession.sgl ("select * from testhbase")

result.show ()

sparkSession.close ()
}
}

i@t DataFrame API i 7]

import scala.collection.mutable

import org.apache.spark.sqgl.{Row, SparkSession}
import org.apache.spark.rdd.RDD
import org.apache.spark.sql.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-weBkIrjI.cloudtable.com:2181,
cloudtable-cf82-zk1-WY09px91l.cloudtable.com:2181",
'TableName'="'table DupRowkeyl',
'RowKey'='id:5,location:6,city:7",
'Cols'="'booleanf:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf,longf:CFl.1o
ngf, floatf:CFl.floatf,doublef:CFl.doublef")")
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//**‘k*‘k**‘k*‘k**‘k‘k***************DataFrame

model****‘k*‘k**‘k‘k***‘k****‘k****‘k****‘k****‘k

// Setting schema
val attrId = 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(attrId,
location, city,booleanf, shortf,intf, longf, floatf,doublef)

// Populate data according to the type of schema

val mutableRow: Seqg[Any] =
Seqg("12345", "abc", "guiyang", 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 DupRowkeyl"
map ("RowKey") = "id:5,location:6,city:7"
map ("Cols") =

"booleanf:CFl.booleanf,shortf:CFl.shortf,intf:CFl.intf,longf:CFl.longf, floatf:C
Fl.floatf,doublef:CFl.doublef"”
map ("ZKHost")="cloudtable-cf82-zk3-pab6HnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBkIrjI.cloudtable.com:2181,
cloudtable-c£82-zkl-WY09px91l.cloudtable.com:2181"
sparkSession.read.schema (new

StructType (attrs)) .format ("hbase") .options (map.toMap) .load () .collect()
sparkSession.close ()

}

4.4.4.3 pyspark #£{I4X 5
Fr % i AR

S EE%4E CloudTable ) HBase 1 MRS [f] HBase.
o HIIRFKM

76 DLI & F5H & b O s i d s I b .
o (RIS Hl VAR

a. import K
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from _ future  import print function
from pyspark.sql.types import StructType, StructField, IntegerType,
StringType, BooleanType, ShortType, LongType, FloatType, DoubleType
from pyspark.sgl import SparkSession

b. GIEXIE

sparkSession = SparkSession.builder.appName ("datasource-
hbase") .getOrCreate ()

e HiL SQLAPI Vi)
a. % DLI B V5 M HBase [rIoCHER
m WUEXTER) HBase 2R IF /S Kerberos AIE, FEFICIZSE IR,

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")")

m WUEXTER) HBase £ FE T Kerberos AIE, FEFICIZSE IR,

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')")

5KIF A kerberos AMEAMIEL, JF)J5 T kerberos INEFREZ R E =13
¥, W 4-12 R

=4-12 BHERAR

SR BMESHE S

'krb5conf' = "./krb5.conf' | krb5.conf Fdt .

'keytab'="/user.keytab’ Keytab [ Hiihk .

‘principal’ ='krbtest' WIER P 44

krb5.conf Al keytab SCHFFRELE B AR S % JF J5 Kerberos TAUERT 1AH CHT &
SCAFERAEBLEA .

(MR
REHFBFTSEE 4-11,
b. S A%HEE] HBase

sparkSession.sql ("insert into testhbase values('95274', 'abc', 'Jinan')")
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c. i%HY HBase I [r%iE

sparkSession.sqgl ("select * from testhbase") .show ()
e T DataFrame API ijj[r]
a. % DLI P5Y 15 ) HBase MR

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-c£f82-zk2-weBkIrjI.cloudtable.com:2181,
cloudtable-c£82-zkl1-WY09%px91.cloudtable.com:2181",

'TableName' = 'table DupRowkeyl',

'RowKey' = 'id:5,location:6,city:7"',

'Cols' = 'booleanf:CFl.booleanf, shortf:CFl.shortf, intf:CFl.intf,
longf:CFl.longf, floatf:CFl.floatf, doublef:CFl.doublef')")

(AR
e ZKHost, RowKey, Cols =NSEU¥IEHFEISER 4-11.
e TableName: CloudTable FfFRE, ERFIHINRRERSE, RRASEElE.

b. #Ji& 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())])

c. WHEHYE
datalist = sparkSession.sparkContext.parallelize([("11111", "aaa", "aaa",
False, 4, 3, 23, 2.3, 2.34)1)

d. % DataFrame

dataFrame = sparkSession.createDataFrame (datalList, schema)

e. FAL¥EF| HBase

dataFrame.write.insertInto ("test hbase")
f.  $LHX HBase L [\%dE

// Set cross-source connection parameters

TableName = "table DupRowkeyl"
RowKey = "id:5,location:6,city:7"
Cols =

"booleanf:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf,longf:CFl.longf,flo
atf:CFl.floatf,doublef:CFl.doublef"
ZKHost = "cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,cloudtable-
cf82-zk2-weBkIrjI.cloudtable.com:2181,

cloudtable-c£f82-zkl- WY09px91l.cloudtable.com:2181"

// select
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jdbcDF = sparkSession.read.schema (schema) \
.format ("hbase") \
.option ("ZKHost", ZKHost) \
.option ("TableName", TableName) \
.option ("RowKey",RowKey) \
.option("Cols",Cols)\

.load ()
jdbcDF.filter ("id = '12333' or id='11111"") .show ()
ARl
id, location, city: PRETIKE, BAMIEIURKELTEHEE, SUEINSRERIDEN
IR,
g. iﬁfffngﬁ
+- + ——+- + -+ + + ——+
| 1d|locat101| c1ty|booleajf|5101tf|11tf|101gf|floatf|d0;blef|
+- ——+- + -+ + + —-—
111111 be1311|be1311g| false| 4] 3] 23] 2.3] 2.34]
112333 mnanjin|nanjing]| false| null] 3] 23] 2.3] 2.34]
+- + ——4- + -+ + + ——+

e $E3Z Spark 7E L
a. K5I python ARG EA% % DLI Hhs

b. W MRS /I )E T Kerberos tAIE, B1% Spark 1ENL 75 Z0k krb5.conf Al
user.keytab SCAFES N BVE MY ) HA AR SO, RIT S Kerberos WAUE %20 B

c. 1 Spark 1EMkgm#H a8 H ik 5 R Module #EIEH0AT Spark 7B,
(1] 88

o ONEREEE spark hRA 2.3.2 (BIETE) B 2.4.5 123XEUAT, FTEIETE Module #3R, &R

79: sys.datasource.hbase,

o NSRS Spark R4S 3.1.1 BY, FEFEIERE Module 18R, FHFTE ‘Spark B8 (--conf) EE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/hbase/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/hbase/*

o BEEHERZIEIIESE,.
o B API RRARIIESE

RIS

dit
s
4 |

e @il SQL API 17 MRS HBase
—  RFFE kerberos IAEFEAIACHD

# * coding: utf-8 *
from _ future  import print function
from pyspark.sgl.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 ()
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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.sqgl ("insert into testhbase values('95274','abc', 'Jinan')")

sparkSession.sqgl ("select * from testhbase") .show ()
# close session

sparkSession.stop ()
- FFB kerberos AIEFEFIACHY

# * coding: utf-8 *

from _ future  import print function
from pyspark import SparkFiles

from pyspark.sql 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 + "/" + "user.keytab"
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:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf, longf:CF2.1
ongf, floatf:CFl.floatf,doublef:CF2.doublef'," +

"'krb5conf'='" + path user + "/krb5.conf'," +

"'keytab'='" + path user+ "/user.keytab',6" +

"'principal'='krbtest') ")

sparkSession.sqgl ("insert into testhbase
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values ('95274"', 'abc', "Jinan'") ")

sparkSession.sqgl ("select * from testhbase") .show ()
# close session
sparkSession.stop ()

N [N

e jiid DataFrame API i1 HBase

# * coding: utf-8 *

from _ future  import print function

from pyspark.sgl.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 ()

# Createa data table for DLI-associated ct
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-weBkIrjI.cloudtable.com:2181,
cloudtable-cf82-zkl-WY09px91l.cloudtable.com:2181"',

'TableName' = 'table DupRowkeyl',
'RowKey' = 'id:5,location:6,city:7',
'Cols' =

'booleanf:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf, longf:CFl.longf, floatf:C
Fl.floatf,doublef:CFl.doublef')")

# Create a DataFrame and initialize the DataFrame data.
datalist = sparkSession.sparkContext.parallelize([("11111", "aaa", "aaa",
False, 4, 3, 23, 2.3, 2.34)1])

# Setting schema

schema = StructType ([StructField("id", StringType()),
StructField ("location", StringType()),
StructField ("city", StringType()),
StructField ("booleanf", BooleanType()),
StructField ("shortf", ShortType()),
StructField ("intf", IntegerType()),
StructField (" ,

StructField ("floatf", FloatType()),

StructField ("doublef", DoubleType())])

longf", LongType())

# 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 DupRowkeyl"
RowKey = "id:5,location:6,city:7"
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Cols =
"booleanf:CFl.booleanf,shortf:CFl.shortf,intf:CFl.intf, longf:CFl.longf, floatf:C
Fl.floatf,doublef:CFl.doublef"

ZKHost = "cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,cloudtable-cf82-
zk2-weBkIrjI.cloudtable.com:2181,

cloudtable-cf82-zkl-WY09px91l.cloudtable.com:2181"

# Read data on CloudTable-HBase

JjdbcDF = sparkSession.read.schema (schema) \

.format ("hbase") \
.option ("ZKHost", ZKHost)\
.option ("TableName", TableName) \
.option ("RowKey", RowKey) \
.option("Cols", Cols)\
.load()
jdbcDF.filter ("id = '12333' or id='11111"") .show ()

# close session

sparkSession.stop ()

4.4.4.4 java KA

F % iRA

AFE &R T MRS () HBase.

o HIIRM
7F DLI FH x| & b O s @ B IE 40 e A1
o RISz

a. AR
P RENR) mvn HOPE
<dependency>

<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
m  import K
import org.apache.spark.sql.SparkSession;
b. AlELE

parkSession = SparkSession.builder () .appName ("datasource-HBase-
MRS") .getOrCreate () ;

e L SQLAPI il
- RIFJE Kerberos AilF
i. A% DLI B85 MRS HBase 6B, HEEESH.

sparkSession.sqgl ("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.location,city:detail.city') ");

i A EE
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sparkSession.sqgl ("insert into testhbase

values ('12345', 'abc', 'guiyang')");
EERIEAE
sparkSession.sqgl ("select * from testhbase").show();

AR5

- JFJ8 Kerberos iAIE

B1)%E DLI B8 17 1 MRS HBase [1 6563, HEEESH.

sparkSession.sqgl ("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.location,city:detail.city, 'krb5conf'="'./krb5.co
nf', 'keytab'='./user.keytab', 'principal'='krbtest') ");

5KIF A kerberos AMEALL, FF)J5 T kerberos INEFRELZ W E =13
¥, W 4-13 .

3=4-13 SRR

SHRBMESHE S

'krb5conf' =

"Jkrb5.conf' | krb5.conf [l .

'keytab'="./user.keytab' Keytab [k,

‘principal’ ='krbtest' NIV REP

krb5.conf Al keytab SCAFFRELE B AR S JF J5 Kerberos TAUERT (AH CHT &
SCAFERAEBLEA .
PN

sparkSession.sqgl ("insert into testhbase

values ('95274"', 'abc', 'Hongkong')") ;
A

sparkSession.sqgl ("select * from testhbase").show();

e $EAZ Spark 7E Mk
B 5 AR SO A R jar B, B4R Z DL .

a.
b. Wik MRS £EH#IT/H 1 Kerberos TAIE, % Spark /ELI 75 20K krb5.conf il
user.keytab SCERER INEIVENL A1 o, RIFJE Kerberos TAEZ A2 3R 2

W

C. 1E Spark 1E\Vgm#E 2% A i £ 5+ B [ Module #E 347 Spark 1E)V .
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(MR

dt

¢

/7N

B

H

ANERISESF spark fRASSD 2.3.2 (BB TER) BY 2.4.5 1BAEAVAT, FBEFSE Module 18R, &R

79: sys.datasource.hbase,

ANERIESE Spark kR4 3.1.1 B, oI Module B3R, F/TE  'Spark B4{ (--conf) EE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/hbase/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/hbase/*

BUEHESRZIEIIESE.

B API RZIRIESE

i SQL API iJj ]

RIFE Kerberos 588 AL R~ 151

import org.apache.spark.sqgl.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.sqgl ("CREATE TABLE testhbase (id STRING, location STRING,
city STRING) using hbase
OPTIONS ('ZKHost'='10.0.0.63:2181", 'TableName'="hbtest', 'RowKey'="'id:5"', 'Co

ls'='location:info.location,city:detail.city') ");

//‘k***‘k‘k***‘k*******************SQL
model*‘k‘k***‘k‘k*‘k‘k‘k‘k**‘k‘k‘k***‘k*****‘k*‘k**‘k**

sparkSession.sqgl ("insert into testhbase
values ('95274"', 'abc', '"Hongkong')") ;

sparkSession.sqgl ("select * from testhbase") .show () ;
sparkSession.close () ;

}
FFJE Kerberos 5& %A CHL 7

import org.apache.spark.SparkContext;
import org.apache.spark.SparkFiles;
import org.apache.spark.sqgl.SparkSession;
import java.io.File;

import java.io.FileInputStream;

import java.io.FileOutputStream;

import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;
public class Test HBase SparkSql Kerberos ({

private static void copyFile(File src,File dst) throws IOException {

197



FE D

InputStream input = null;
OutputStream output = null;
try {
input = new FilelInputStream(src);
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
()7

SparkContext sc = sparkSession.sparkContext () ;

sc.addFile ("obs://xietestl/1lzqg/krb5.conf") ;

sc.addFile ("obs://xietestl/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‘k
* Create an association table for the DLI association Hbase table
=/
sparkSession.sqgl ("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:CFl.booleanf, shortf:CFl.shortf,intf:CFl.intf,longf:CF2.1
ongf, floatf:CFl.floatf,doublef:CF2.doublef'," +
"'krb5conf'='" + path user + "/krb5.conf'," +
"'keytab'='" + path user+ "/user.keytab'," +
"'principal'="'krbtest') ");

//**‘k*‘k**‘k*‘k*******************SQL

model*‘k‘k***‘k‘k**‘k‘k‘k**********************
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values ('newtest',true,1,2,3,4,5)");

sparkSession.sqgl ("insert into testhbase

sparkSession.sql ("select * from testhbase") .show();

sparkSession.close() ;

4445 HP=ELIE

[B)&%E 1: 1B1T Spark 1Bk, 1EWIEITRM, 1ElHEHRR java server connection
g} container /8 Bl I
o [HEIGR
1217 Spark 1Rk, 1ENIZAT R, AFMk H & F 27 java server connection &%
container J& 2l M

* fiIRITS
N ETI&E&E’W?@T%E’JIHMEM MARKAE, EZ% DL BIHER T E
MRS FHUE B EHENE L. EHEIEMIEE Spark 1Fk.

[B)&%E 2: 1B1T Spark 1Bk, 1EIEITRM, 1ElHEHRR KrbException: Message
stream modified (41)
o HEN%
iz47 Spark 15k, 1EMVis4T 2, RNk H & 427 KrbException: Message stream
modified (41)

o fRIITE
%8 “krb5.conf” ELE A, HOCAFH A “renew_lifetime = xxx” B B
HHT R FI$EAS Spark 1.

4.4.5 %} OpenTSDB
4.4.5.1 scala 4L

F % i5ER
S EEHE CloudTable ) OpenTSDB 11 MRS f#] OpenTSDB-.
o IR
7 DLI FHFHl & _E O R B IR R
o k(s E, Az SparkSession
a. AWK
1 E) mvn HH5

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.l11</artifactId>
<version>2.3.2</version>

</dependency>
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import AH A i £

import scala.collection.mutable

import org.apache.spark.sqgl.{Row, SparkSession}
import org.apache.spark.rdd.RDD

import org.apache.spark.sql.types.

b. Bl
val sparkSession = SparkSession.builder ().getOrCreate ()
c. GUd DLI KEcESJEY 17 OpenTSDB Kk .
sparkSession.sql ("create table opentsdb test using opentsdb options(
'Host'='opentsdb-3xcl8dirlb5m58z3.cloudtable.com:4242",
'metric'="'ctopentsdb',
'tags'='city,location")")
F4-14 QIERSH
¥ WiRR
host OpenTSDB i #: itk .
e jjir] CloudTable OpenTSDB, IH5 OpenTSDB ##ztthhl, Hik
A LLE Sk CloudTable #5iil &, Fidy “HR > £
7, TEEREE S IR OpenTSDB 4 f itk o
e Vjii] MRS OpenTSDB, #7fii I35 i+, H'S
OpenTSDB FTfEY /& IP 5 I, #%3CA"IP:PORT", OpenTSDB
TEEZ AT R, SR .
metric Bz dii X3 OpenTSDB H 485 4 5K
tags metric X} N IFRZS, FHTFUA28. g, PRk R &S ERE, TRl
B84, LL“, 7 orbE, AFEXTN metric FIIATA tagk HIME.
e @it SQLAPI Vil
a.  TAAHE
sparkSession.sql ("insert into opentsdb test values('futian', 'abc', '1970-
01-02 18:17:36', 30.0)™)
b. AW
sparkSession.sql ("select * from opentsdb test") .show ()
IR B 55 R
o ————— ————— o ————— +\n
| city|location| timestamp|value|\n
o ———— o ————— o +———— +\n
| futian| | |1970-01-02 18:17:36] 30.0|\d
|beijing]| 11970-01-02 18:17:36| 30.0|\n
e ————— e ————— e e +\n\n
e j#jl DataFrame API i [A]

a.

¥yi& schema

200




QD%

TR RIS

FE D

val attrTaglLocation = 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(attrTaglLocation, attrTag2Name, attrTimestamp, attrValue)
FR¥E schema IS 7Y 1) 35 04

val mutableRow: Seq[Any] = Seqg("aaa", "abc", 123456L, 30.0)
val rddData: RDD[Row] =

sparkSession.sparkContext.parallelize (Array (Row.fromSeq (mutableRow)), 1)
S AZHE 2] OpenTSDB

sparkSession.createDataFrame (rddData, new

StructType (attrs)) .write.insertInto ("opentsdb test")
F2HL OpenTSDB b (1) %4

val map = new mutable.HashMap[String, String] ()

map ("metric") = "ctopentsdb"

map ("tags") = "city,location"

map ("Host") = "opentsdb-3xcl8dirl5m58z3.cloudtable.com:4242"
sparkSession.read.format ("opentsdb") .options (map.toMap) .load () .show ()
IR [m] 25 5

e ———— e et Fm———— +\n

| city|location| timestamp|value|\n
e et e m——— +\n

| futian| SSSawei|1970-01-02 18:17:36]| 30.0|\d
|beijing]| #re |1970-01-02 18:17:36| 30.0|\n
e ————— e ———— e e +\n\n

o $5Z Spark 7E Mk

a. B ErARISAEK jar B, A& Z DLI H.
b.  7F Spark /F Mk g 2% i XTI Module BB AT Spark 1EL.
(L) e

ANERIEHE spark ARAS 2.3.2 (IS %) 8 2.4.5 IBAAFIVAY, FTEIETE Module #5ER, &R

: sys.datasource.opentsdb,

UNERI%EAR Spark MRANAD 3.1.1 BF, FoEi%E Module B3R, ZEE  'Spark 8% (--conf) FEEE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/opentsdb/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/opentsdb/*

B aRZFlEEE.

BT AP 123 EliES%E

Maven {4 #i

<dependency>

<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

Bt SQL API vy
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import org.apache.spark.sqgl.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-3xcl8dirlbm58z3.cloudtable.com:4242",
'metric'='ctopentsdb',

'tags'='city,location')")

//‘k‘k‘k‘k*‘k‘k‘k‘k********************SQL

module*‘k‘k‘k‘k*‘k‘k‘k***‘k‘k***‘k‘k***‘k‘k‘k**‘k‘k‘k**‘k‘k*

sparkSession.sql ("insert into opentsdb test values('futian', 'abc', '1970-
01-02 18:17:36"', 30.0)™)
sparkSession.sql ("select * from opentsdb test").show ()

sparkSession.close ()

}
e it DataFrame API i |

import scala.collection.mutable

import org.apache.spark.sqgl.{Row, SparkSession}
import org.apache.spark.rdd.RDD

import org.apache.spark.sql.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-3xcl8dirlbm58z3.cloudtable.com:4242",
'metric'="'ctopentsdb',

'tags'='city,location')")

//*‘k‘k‘k**‘k‘k‘k**‘k‘k****************DataFrame

model‘k**‘k‘k‘k**‘k‘k*************************

// Setting schema

val attrTaglLocation = 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(attrTaglLocation, attrTag2Name, attrTimestamp,attrValue)

// Populate data according to the type of schema
val mutableRow: Seqg[Any] = Seqg("aaa", "abc", 123456L, 30.0)
val rddData: RDD[Row] =

sparkSession.sparkContext.parallelize (Array (Row.fromSeq(mutableRow)), 1)

//Import the constructed data into OpenTSDB
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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-3xcl8dirl5m58z3.cloudtable.com:4242"

sparkSession.read.format ("opentsdb") .options (map.toMap)

sparkSession.close ()

}

4.4.5.2 pyspark #£{I4X 75

FF & iRA

X CloudTable [X) OpenTSDB il MRS [£) OpenTSDB.

o iRt

7F DLI FH & L O e RO B E .
o RADSLINVEAE

a.  import AH I

from _ future  import print function

from pyspark.sgl.types import StructType, StructField,
LongType, DoubleType

from pyspark.sql import SparkSession

b. IS

.load () .show ()

StringType,

sparkSession = SparkSession.builder.appName ("datasource-

opentsdb") .getOrCreate ()

c. G DLI#JEJiA OpenTSDB HIEER

sparkSession.sql ("create table opentsdb_test using opentsdb options(
'Host'='opentsdb-3xcl8dirl5m58z3.cloudtable.com:4242",

'metric'="'ct opentsdb’',

'tags'='city,location")")
(11 %88
Host, metric, tags =PNSEIFFHRISER 4-14,

e L SQLAPI ]

a. A

sparkSession.sql ("insert into opentsdb test values('aaa', 'abc', '2021-06-

30 18:00:00', 30.0)™)

b.  EifEIE

result = sparkSession.sqgl ("SELECT * FROM opentsdb test")

e At DataFrame APl jj[d]

a. i schema
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schema = StructType ([StructField("location”, StringType()),
StructField("name", StringType()),
StructField ("timestamp", LongType()),
StructField("value", DoubleType())])

b. WEHIE
datalist = sparkSession.sparkContext.parallelize([("aaa", "abc", 123456L,
30.0)1)

c. fil# DataFrame
dataFrame = sparkSession.createDataFrame (datalist, schema)

d. S A#E3] OpenTSDB
dataFrame.write.insertInto ("opentsdb test")
e. 1LHL OpenTSDB _E %k

jJdbdDF = sparkSession.read
.format ("opentsdb") \
.option ("Host", "opentsdb-3xcl8dirl5m58z3.cloudtable.com:4242")\
.option ("metric", "ctopentsdb") \
.option ("tags","city, location")\
.load ()
JdbdDF. show ()

f. BiEgR

e ———— e —————— B ————— -
| city|location| timestamp|value|
e ————— e B ettt L Fm——— -
| futian] gres | 1970-01-02 18:17:36| 30.0]
|nanjing| |12019-08-28 00:00:00| 30.0]
|beijing]| paarems | 1970-01-02 18:17:36] 30.0]
e ————— e ————— B e e Fm——— +

e % Spark fEMk
a. 54 python ARG SCAF FAL % DLI .
b.  7E Spark /E V4 #5 H ik £E0T B 1) Module B IFHRAT Spark 1k
(11 %88
o UNSRIEHE spark AN 2.3.2 (BT L) 8% 2.4.5 IRARALAT, FEETE Module 1Rk, BFR
79: sys.datasource.opentsdb,
o YNERIELR Spark R4 3.1.1 B, FTFHIEE Module 1RER, FHTE  'Spark 8% (--conf) HEE

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/opentsdb/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/opentsdb/*

o BEIEHERRIFLIESE,

o &Y API B EIESE

SERE R 5K AD
e iiiid SQLAPI Vil MRS ffj OpenTSDB

# _*_ coding: utf-8 _*_
from _ future  import print function
from pyspark.sqgl.types import StructType, StructField, StringType, LongType,
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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'='10.0.0.171:4242",\
'metric'='cts opentsdb',\
'tags'='city,location')")

sparkSession.sql ("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 ()

[N

e @it DataFrame API /i1 OpenTSDB

# * coding: utf-8 *
from _ future  import print function
from pyspark.sgl.types import StructType, StructField, StringType, LongType,
DoubleType
from pyspark.sqgl 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-3xcl8dirlbm58z3.cloudtable.com:4242",
'metric'='ct opentsdb',

'tags'='city,location')")

# Create a DataFrame and initialize the DataFrame data.
datalist = sparkSession.sparkContext.parallelize ([ ("aaa", "abc", 123456L,
30.0)1)

# Setting schema

schema = StructType ([StructField("location", StringType()),
StructField ("name", StringType()),
StructField ("timestamp", LongType()),
StructField ("value", DoubleType())]1)

# Create a DataFrame from RDD and schema

dataFrame = sparkSession.createDataFrame (datalist, schema)
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# Set cross-source connection parameters

metric = "ctopentsdb"

tags = "city,location”
Host = "opentsdb-3xcl8dirl5m58z3.cloudtable.com:4242"

# Write data to the cloudtable-opentsdb
dataFrame.write.insertInto ("opentsdb test")

# **x*xxx%x Opentsdb does not currently implement the ctas method to save data,

so the save() method cannot be used.******x

# 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 ()

AREBI A &

F-F MRS ] OpenTSDB.

o HIIRMF
7F DLI FH x| & b O s @ B iE 40 e A1 .
o RISz

a

N

SN
m B mvn AR E

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

m  import AR
import org.apache.spark.sqgl.SparkSession;
O 1E

sparkSession = SparkSession.builder () .appName ("datasource-
opentsdb") .getOrCreate () ;

iF SQL API /1

B1J% DLI #7537 1] MRS OpenTSDB ff)cBt, HEEZESH.

sparkSession.sql ("create table opentsdb new test using opentsdb

options ('Host'="'10.0.0.171:4242", '"metric'="ctopentsdb', 'tags'="city,locati

on')");
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(MAEY::|
Host, metric, tags = PMSEIFBHETSER 4-14,
- AR

sparkSession.sql ("insert into opentsdb new test values('Penglai', 'abc',
'2021-06-30 18:00:00', 30.0)");

- AEWHERE

sparkSession.sql ("select * from opentsdb new test").show();

AR5

e J25T Spark fE)k
a. KBS SO AE R jar B, AL DL .
b.  fE Spark YE V4 #5 H ik £E0T B 1) Module B IFHRAT Spark 1k
(AR
o HNESRESE spark lRA/S 2.3.2 (B TLR) 5% 2.4.5 IRXAFLET, FEREE Module 18R, ZFR
79: sys.datasource.opentsdb,

o WNEREHE Spark ARAJ9 3.1.1 B, FoEEI%IE Module iR, ZE1E  'Spark 2#% (--conf) BEE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/opentsdb/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/opentsdb/*

o BEIEHERRIFIIESE,
o BT API RN EESE

TR RIS

®  Maven K

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
e j@id SQLAPI Vil
import org.apache.spark.sqgl.SparkSession;
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 () ;
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sparkSession.sql ("create table opentsdb new test using opentsdb
options ('Host'='10.0.0.171:4242", 'metric'="ctopentsdb', 'tags'='city,location')"
);

//‘k‘k‘k‘k*‘k‘k‘k‘k********************SQL

module***‘k****‘k‘k***‘k****‘k****‘k****‘k******

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();

4454 =R

11T Spark 1B, {EdliEiTERIY, 1Bl HEH$ER No respond $&i%
o IEJ R
1217 Spark 1E, 1ENIE4T 2RI, ARk H EF 27~ No respond £ i
o fRRITE
HHT I Spark 1B, QIR 7 227E “Spark 24 (--conf)” HiR AL & -

“spark.sgl.mrs.opentsdb.ssl.enabled=true ”.
4.4.6 X RDS
4.4.6.1 scala #£){LHS

FH % EA
o iR
£ DLI B S & b O 5w s @ w955 A .
o k=R, €% SparkSession
a. P
KB mvn HE

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
import AH S L

import java.util.Properties
import org.apache.spark.sqgl. {Row, SparkSession}
import org.apache.spark.sql.SaveMode

b. b,

val sparkSession = SparkSession.builder ().getOrCreate ()
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o iEid SQLAPI Vi)
a. AU DLI BTN rds fIScBER, HSERSHL

sparkSession.sql (
"CREATE TABLE IF NOT EXISTS dli to rds USING JDBC OPTIONS (

'url'="jdbc:mysqgl://to-rds-1174404209-cA37siB6.datasource.com:3306",

/ /AR SRR url B
'dbtable'="'test.customer',
'user'="root', //IRHEFr user B
'password'="######", //IRIELFF password (B
'driver'='com.mysqgl.jdbc.Driver')")

F=4-15 BIERSH
28 15 BH
url RDS fiEfeshhl, FEILOIEEIRIER, SHEHGERIEES S

(HPRIR R P48/

R R PSR S, (] RDS $2AE " oy W3k 42 " ) 9 b
HEAVECE e V5 19, MySQL 4% XN B Sk /T I 1P P 1o i 11
", PostGre #& 2 A Mk P 1P P R 1 S EE 44

ftn: “jdbc:mysql://192.168.0.193:3306" 5
"jdbc:postgresql://192.168.0.193:3306/postgres"

dbtable Viln MySQL SERHIA S " 5dfs FE 4. K 4", Vi ] PostGre 4L FFIA S "4
BiAA
WMREHREARATFE, BcIEEUEENR, SURASREHBRET
K,
user RDS s FEH F 44 .
password RDS #ifs 2 H 7 44 %0 R %505
driver jdbc IX#2K44, Vil MySQL FERFEIEE

"com.mysgl.jdbc.Driver", jj i) PostGre H#iEHE :
"org.postgresql.Driver".

partitionColumn | MG, FiIF ¥ B 6 T MO ML L
VAR
e “partitionColumn”, “lowerBound”, “upperBound”, “numPartitions”4 >
SHWAERMZE, FIFNREEF—ED
o ATIEFAFREERIMRE, ENERBEES,

lowerBound partitionColumn ¥ & i) 5B fie /M, 1ZHEL S FEIR 145 R

upperBound partitionColumn ¥ & )7 B e KB, ZAE A B E1EIR [F145
H.

numPartitions SEE R I 3 R .
12 BA
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SEPREREVEIRRS, SARIE lowerBound 5 upperBound, 953 EC4EE1 task
SREVE AR —ER S ROEUE. fln:

‘partitionColumn'="id',

'lowerBound'='0",

‘upperBound'="100",

‘numPartitions'="2"

DLI &2 2 NHEA task, — task #1147 id>=0 and id < 50, B—" task #1
17 id >=50 and id < 100,

fetchsize

BRI, GRS e, BRI 1000, 1 E B
RUERERRGF, (B HANAEZ, ZERCE I RaA AR X

78

batchsize

GNEERS, RS ANBGE G, BAE 1000, i E K
RYEREREF, (H5HNARE, ZEBES KA WA T X

8

truncate

AT overwrite I 2 BAMIBR K, BHEPATESREAE, BUEE
[ :

* true

e false

R yfalse’, RIFEHAT overwrite #RAEIN, Se R M R P S8 &
Ko

isolationLevel

HEGERA, PUETEH:

e NONE

e READ_UNCOMMITTED

e READ_COMMITTED

e REPEATABLE_READ

e SERIALIZABLE

2RiAME N'READ_UNCOMMITTED'.

b. HEAHE
sparkSession.sql ("insert into dli to rds values(l, 'John',624), (2,
'Bob',32)")

c. TR
val dataFrame = sparkSession.sql ("select * from dli to_ rds")

dataFrame.show ()

G E TR
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d.

S|jordan| 22|
1| John| 24|
2] Bok| 32|

Fom +———4
| id] name|age]
t———t————— +———+
| 4| kobe| 24|
| 1] tom| 18
I 2] ammy| 18
| 5S|jordanm| 22|
| 71 chm| 13|
I &l gz| 13|
| 3| mark| 20|
Fom +———4

AL
- +——+
| id|] mname|age|
- +——+
| 4| kobe| 24|
I &] gz| 13|
| 71 chm| 13|
| 3| mark| 20|
| 1] tom| 18
| 2| ammy| 18
|
|
I

LIPS

sparkSession.sql ("drop table dli to rds")

[IRURRY

e @it DataFrame API 1]

a.

ERSHIE

val url = "jdbc:mysgl://to-rds-1174405057-EA1Kgo8H.datasource.com:3306"
val username = "root"

val password = "###HEHE"

val dbtable = "test.customer"

B DataFrame, NInEdE, HEm 2 TE.

var dataFrame 1 = sparkSession.createDataFrame (List ((8, "Jack 1", 18)))
val df = dataFrame 1.withColumnRenamed (" 1", "id")
.withColumnRenamed (" 2", "name")

.withColumnRenamed ("_ 3", "age")

FAHPEE] RDS.

df .write.format ("jdbc")
.option ("url", url)
.option ("dbtable", dbtable)

.option ("user", username)

.option ("password", password)

(
(
(
R

.option("driver", "com.mysqgl.jdbc.Driver")
.mode (SaveMode . Append)

.save ()

(MAEIZY:
SaveMode 5 PUFMRIFSEEY
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e ErrorlfExis: MREBEGFELHIE, WHHEE.
e Overwrite: INRELFEEIE, WEBZREUE.
e Append: SIRELFEEIE, WIEINFRT.
e Ignore: WNRBEFELIE, WAMIRIE, XBTF SQL Y "WNRAFENCIER".
d. BEHURDS k% .
m 7 —: read.format() /7%

val jdbcDF = sparkSession.read.format ("jdbc")
.option ("url", url)
.option ("dbtable", dbtable)
.option ("user", username)
.option ("password", password)
.option ("driver", "org.postgresqgl.Driver")
.load ()

m 7R read.jdbe() 7%
val properties = new Properties()
properties.put ("user", username)

properties.put ("password", password)
val jdbcDF2 = sparkSession.read.jdbc (url, dbtable, properties)

TANSAE L -

F— - +-——+\n
| id] mname|age|in
F— - +-——+\n

|

|

| 71  chm| 13]|\n

| &l gz| 13|\nm

| 1] tom| 18|\m

| 2] ammy| 18|\n

| 5|jordan| 22|\n

F— - +-——+\n

AL

F—— b +-——-+\n

| id] name|age|\in

- +-——-+\n
71 chm| 13|\n
1] tom| 18|\n
2] ammy| 18|\n

5]jordan| 22|\n
8|Jack 1] 18|\n
3] mark| 20|\n

| gz| 13|\n
4| kobe| 24|\n
F—— b +-———+\n

fifi Fi§_E3& read.format()5%# read.jdbc() /5 i3 B EI ) dataFrame v i il s
®, WAL sql T AT EE AW T
jdbcDF.registerTempTable ("customer test")

sparkSession.sql ("select * from customer test where id = 1") .show()

etk
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+———+————+———4
| id|name |age|
———F————4———4%
| 1] tom| 18|
+——+———+——+

DataFrame #H < 4F

createDataFrame() 7 A QI EE (¥4 A1 read.format() 771 % read.jdbc() 7712 il
HAE#R N DataFrame XF %, 7] DLE AT BRI EEE (E “PB, d” 1,
R 2K DataFrame EHEEM NI ).

where
where J7iEFRAENELS and A1 or IETRIERIAZ, RESIE G
DataFrame X %, 7R~AIU1F:

jdbcDF.where ("id = 1 or age <=10") .show ()

-t +———+
| id| name|age|
-t +———+
71 chm| 13|
1] tom| 18|

|

|

I 2] ammy| 18]
| 5| jordan| 22|
I 6] gz| 13|
| 3| mark| 20|
{f===tt====== +———H

filter
filter [7] where FIfEH 70— 2, EAFATRERER, REGEIEERSER .
N2 LI

jdbcDF.filter ("id = 1 or age <=10") .show ()

= +———+
| id] name | age |
= +———+
| 4] kobe| 24|
| 71 chm| 13|
| S|jordan| 22|
I 6] gz| 13|
| 3| mark| 20|
+——F———— +———+
select

e NAFE W 7B, IR EHEE 7B 1 DataFrame X4, I HAf 247 B
W, RHAT:

m Rfl 1

jdbcDF.select ("id") .show ()
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FE D

+-—-—+
I id]
+-—-—t
1 4]
I 7l
I 3]
I 6]
I 1]
1 2]
I 51
+-—-—+
u il 2:
jdbcDF.select ("id", "name") .show ()

o +
| 4] kobe]|
I 7l clhm |
1 6] gz |
| 3| mark]|
| 1] tom|
I 2] ammyl|
| S|jordan|
-t +
m R 3:
jdbcDF.select ("id", "name") .where ("id<4") . show ()
+-——t———t
| id|name|
+-——t———t
| 1| tom]|
| 2| ammy |
| 3 mark]|
———t————4
- selectExpr

X BOSATRPRAC B . flln, mIfSTH selectExpr BBt BT
# name B4 name_test, age HdEbn 1.
jdbcDF.selectExpr ("id", "name as name_test", "age+l") .show ()

- col
REAEE T Bt AIFT select, col fFk R EEIREN—/NFBL, iR FIZRACH
Column 287, R0
val idCol = jdbcDF.col ("id")

- drop
MIBRE € 7B A NEMIBRI B, IR B E 7 B ) DataFrame X4,
I B A RMIBR — B, AT

jdbcDF.drop ("id") .show ()
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dt
Héﬂ

FE D

+———+——+
| names | age |
e
| gz| 13|
| chm| 13|
| tom| 18|
| ammy| 18]
F———————%

22 Spark 1E Ak

a.  HEEUIFARIS AR jar B, EAEE DL .

b.  7& Spark /Mg 2% F1 & XS B Module B HHAT Spark 1Ek.
(1 #088

o SNSRUERE spark fRAJ 232 (BPETE) 3245 IBAXFIVRS, FREIETE Module B8R, B7R
79: sys.datasource.rds,

o NERIERE Spark x40 3.1.1 BY, FoFEIEE Module 18R, FTE ‘Spark 8% (--conf) EE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*

o BEEHERZIEIIESE.

o BT API RRXMFIESE

Maven it

<dependency>
<groupIld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
it SQL API v 1
import java.util.Properties

import org.apache.spark.sgl.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:mysqgl://to-rds-1174404209-cA37siB6.datasource.com:3306,
'dbtable'="'test.customer',
'user'='root',
'password'="#####4",
'driver'='com.mysqgl.jdbc.Driver')")

//*****************************SQL model*‘k****k*k****k************************

//Insert data into the DLI data table
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sparkSession.sqgl ("insert into dli to rds values(l,'John',24), (2,'Bob',32)")

//Read data from DLI data table
val dataFrame = sparkSession.sqgl ("select * from dli to rds")

dataFrame.show ()

//drop table
sparkSession.sql ("drop table dli to rds")

sparkSession.close ()

}
e it DataFrame API i |

import java.util.Properties
import org.apache.spark.sqgl.SparkSession

import org.apache.spark.sqgl.SaveMode

object Test SQL_RDS {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder () .getOrCreate ()

//‘k‘k‘k‘k*‘k‘k‘k‘k*‘k‘k‘k****************DataFrame

model‘k*‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k**********‘k*‘k**‘k*‘k**‘k*
// Set the connection configuration parameters. Contains url, username,

password, dbtable.

val url = "jdbc:mysqgl://to-rds-1174404209-cA37siB6.datasource.com:3306"
val username = "root"

val password = "###FEHE"

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.mysqgl.jdbc.Driver")
.mode (SaveMode .Append)

.save ()

// DataFrame object for data manipulation
//Filter users with id=1
var newDF = df.filter ("id!=1")

newDF . show ()
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// 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.mysqgl.jdbc.Driver")
.load ()
// Way two: Read data from RDS 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 sgl statement.

Y/

jdbcDF.registerTempTable ("customer test")

val result = sparkSession.sql ("select * from customer test where id = 1")

result.show ()
sparkSession.close ()

}
e  DataFrame fHCH:/E

// The where () method uses " and" and "or" for condition filters, returning
filtered DataFrame objects
jdbcDF.where ("id = 1 or age <=10") .show()

// The filter() method is used in the same way as the where () method.

jdbcDF.filter ("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 ()

jdbcDF.select ("id", "name") .show ()

jdbcDF.select ("id", "name") .where ("id<4") .show ()

/‘k‘k

* The selectExpr () method implements special handling of fields, such as
renaming, increasing or

* decreasing data values.

=/

jdbcDF.selectExpr ("id", "name as name test", "age+1l").show ()

// The col() method gets a specified field each time, and the return type is
a Column type.
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val idCol = jdbcDF.col ("id")

/**

* The drop() method returns a DataFrame object that does not contain deleted
fields, and only one field

* can be deleted at a time.

*/

jdbcDFE.drop ("id") .show ()

4.4.6.2 pyspark #£f5{X %5

F % EA
o fIHRFAM
& DLI EH ] & - O 58 B B R EH - 90 58 A .
o (RADSEILVEAA
a.  import FH MK

from _ future  import print function

from pyspark.sgl.types import StructType, StructField, IntegerType,

StringType
from pyspark.sql import SparkSession
b. BlEXE
sparkSession = SparkSession.builder.appName ("datasource-rds") .getOrCreate ()

e  jiid DataFrame APl 5]
a. EESZHNE

url = "jdbc:mysqgl://to-rds-1174404952-ZgPolnNC.datasource.com:3306"
dbtable = "test.customer"

user = "root"

password = "###HHEE"

driver = "com.mysqgl.jdbc.Driver"

SHUHIES K 4-15.
b.  WEHIE

datalist = sparkSession.sparkContext.parallelize ([ (123, "Katie", 19)1)
c. W schema

schema = StructType ([StructField("id", IntegerType(), False),
StructField ("name", StringType(), False),
StructField("age", IntegerType(), False)])

d. g DataFrame

dataFrame = sparkSession.createDataFrame (datalList, schema)

e. TRAFE¥EE] RDS

dataFrame.write \
.format ("jdbc") \
.option ("url", url) \
.option ("dbtable", dbtable) \
.option ("user", user) \
.option ("password", password) \
(

.option ("driver", driver) \
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(1 588
mode HPUFRRFIE:

g.

o il

a.

.mode ("Append") \

.save ()

ErrorlfExis: NREZFEHIE, WMHEE.

Overwrite: SNREZFEEIE, NEZREIE.

Append: WREEFELUE, WIEIMRTE.

Ignore: WNREZFEHIE, WAMIRME, XBMUTF SQL HRY "INRAFENEIER",
BHC RDS _F %t

jdbcDF = sparkSession.read \
.format ("jdbc") \
.option ("url", url) \
.option ("dbtable", dbtable) \
.option ("user", user) \
.option ("password", password) \
(

.option ("driver", driver) \

.load ()

jdbcDF. show ()

HESh
+-——+———- +———+
| id| name|age]|
+-——+———- +———+
|123 | Eatie| 19|
+——t——— +———+

it SQL API 1]
B DLI 55T ) rds HSCHRR, T IERESH.
sparkSession.sql (

"CREATE TABLE IF NOT EXISTS dli to rds USING JDBC OPTIONS (
'url'="jdbc:mysqgl://to-rds-1174404952-ZgPolnNC.datasource.com:3306"',
'dbtable'="'test.customer',

'user'='root',
'password’'="###H###",
'driver'='com.mysqgl.jdbc.Driver')")

SRS HIESHE K 4-15.
HANEHE

sparkSession.sql ("insert into dli to rds values(3,'John',24)")

A A

jdbcDF_after = sparkSession.sql("select * from dli to_rds")
jdbcDF_after.show ()

BAFLR
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TR RIS

Fo——d————— =t
| id| name|age]
Fo— - +———+
|123|Katie| 19]
I |31 Jonn| 24
Fo— - +———+

e &%Z Spark Mk

a.
b.
C.

B 5451 python ST AL 42 DLI H.
7t Spark 1F Mk 2 # H1 B XS T Module B FHHAT Spark 1EK.

B Spark fEMLSERG, TEfEHI G EA LA “PUT” 3SElk, T ER
“HEALBRAENVIRAT BTN ” 168 Spark /EMVIRAZ TS, BT LATE Spark /5 k& BT
A B R PR S A H &

AR

BUEE Spark VENVATIESRRY “FT/ERAY" IR TRERATFREPERINGI.
WNERIEHE spark hRA/9 2.3.2 (B TEL) 5% 2.4.5 IRZEAS, FEIERE Module 18R, BFR
79: sys.datasource.rds,

UNERIEHE Spark hRAS/0 3.1.1 A, FoFEIESRE Module 185, FHE  'Spark 88 (--conf) EE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*

BRI FliEEE,

BT AP 123 ElES®E

(MAEY:|
EESHINTEAWEBE py e, EEFIEEHRSITH "\ FEAIAESE unexpected
character fFYAIRR, FEE "\" EENGHEETIEESIMIER.

e it DataFrame API i [A]

#

_* coding: utf-8 _*

from _ future  import print function
from pyspark.sgl.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:mysqgl://to-rds-1174404952-ZgPolnNC.datasource.com:3306"
dbtable = "test.customer"

user = "root"

password = "###FHHF"

driver = "com.mysqgl.jdbc.Driver"

# Create a DataFrame and initialize the DataFrame data.

datalist = sparkSession.sparkContext.parallelize ([ (123, "Katie", 19)1)
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# 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 (datalist, 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 ()

JjdbcDFE. show ()

# close session

sparkSession.stop ()

e jEid SQLAPI Vil
# * coding: utf-8 *
from _ future  import print function
from pyspark.sqgl import SparkSession
if name == " main ":

# Create a SparkSession session.

sparkSession = SparkSession.builder.appName ("datasource-rds") .getOrCreate ()

# Createa data table for DLI - associated RDS
sparkSession.sqgl (

"CREATE TABLE IF NOT EXISTS dli_ to_rds USING JDBC OPTIONS (
'url'="jdbc:mysqgl://to-rds-1174404952-ZgPolnNC.datasource.com:3306",
'dbtable'="'test.customer',

'user'="root',
'password'="####44",

'driver'='com.mysqgl.jdbc.Driver')")

# Insert data into the DLI data table
sparkSession.sql ("insert into dli to rds values(3, 'John',24)")

# Read data from DLI data table
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jdbcDF = sparkSession.sql ("select * from dli to rds")
jdbcDF. show ()

# close session

sparkSession.stop ()

4.4.6.3 java HI{XES

FF % iRA
o fIFEFMF
£ DLI FEIZEHI & L o8 B E IR e A1 .
o fUADSEHL

a.  FAMKHI
P RENR) mvn HOPE
<dependency>

<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

m  import IS

import org.apache.spark.sqgl.SparkSession;
b. IS

SparkSession sparkSession = SparkSession.builder () .appName ("datasource-

rds") .getOrCreate () ;
e il SQLAPI Vil
~ % DLI #5157 RDS HI<BER, HEERS
sparkSession.sql (
"CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS (

'url'="jdbc:mysqgl://to-rds-1174404209-cA37siB6.datasource.com:3306",

/ /R SERR url B
'dbtable'="test.customer',
'user'="'root', //IRELFF user B
'password'="######", //IRIELFR password B

'driver'='com.mysqgl.jdbc.Driver')")

QBRSNS H L 4-15.

- HEAEEE

sparkSession.sql ("insert into dli_to_rds values (1,'John',24)");
- EfHgE

sparkSession.sql ("select * from dli_to rd").show();

NS
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i
_||

Xea s

RIS

o &5 Spark 1E Ak
a. BB AR jar B, &% DL H.

b.  7E Spark YEMV4w % #5 H &£ B 1) Module FEE 34T Spark 1Ek.
c. g Spark fENVTERUG, TEEHIG Rt A A “PUT” 3R, TURER

“HEALFRAENVFEAT BT ” 6 8H Spark /ENVHEAZ R, 7] LATE Spark /F k& # TT
HEE R PRSI H &,
(AR
o  WNSRIEIR spark hRZASD 2.3.2 (B TLR) 8 2.4.5 BA/EAT, TEIBE Module &R, R

79: sys.datasource.rds,

o NERIERE Spark x40 3.1.1 Bf, FoFEIEE Module 18R, FTE ‘Spark 8% (--conf) EE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*

o BEEHERZIEIIESE.
o B API RRARIIESE

it SQL API [

import org.apache.spark.sqgl.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.sqgl ("CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS
('url'="jdbc:mysqgl://192.168.6.150:3306"', 'dbtable'="test.customer', 'user'="'root', 'p

assword'='"'**', 'driver'='com.mysqgl.jdbc.Driver')");

//‘k***‘k‘k***********************SQL model‘k‘k**‘k‘k‘k***‘k‘k***********************

//Insert data into the DLI data table
sparkSession.sql ("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 () ;
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4.4.7 314E Redis

4.4.7 .1 scala HEHI{XHS

T4 L8

redis R SCHRIE 9R AL P
o iRt

7f DLI FHEHl & L O e i O st an ps ez,  FF90e B,
o MEMKH(E S, A SparkSession

a.

o il

a.

AN
W R mvn (KA

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

<dependency>
<groupId>redis.clients</groupId>
<artifactId>jedis</artifactId>
<version>3.1.0</version>

</dependency>

<dependency>
<groupId>com.redislabs</groupId>
<artifactId>spark-redis</artifactId>
<version>2.4.0</version>

</dependency>
import AH SR i £

import org.apache.spark.sgl.{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}

[IRARY

i DataFrame API 37 1]
B 7 session

val sparkSession =

SparkSession.builder () .appName ("datasource redis").getOrCreate ()
FJi% schema

//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")
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// //method three

// case class Person(name: String, age: Int)

// val dataFrame = sparkSession.createDataFrame (Seq(Person ("John", 30),
Person ("Peter", 45)))

(D 88
case class Person(name: String, age: Int) ZRETE object Z4b, T[E%E«j@1d DataFrame API if3(d],
c. SALYEE Redis

dataFrame .write
.format ("redis")
.option("host","192.168.4.199")
.option ("port","6379")
.option ("table", "person")
.option ("password", "xxExAx"
.option ("key.column", "name")
.mode (SaveMode.Overwrite)

.save ()

24-16 redis ¥{ES ¥

2 iR

host TEEREN redis E£REAT 1P,

RN BREM, ZEHE redis, $EN “HAANEFARS
PEEIRPE CORATEHY , W ENARRTEER IP, wigBFEHAEE—
AP HEATEHIRIAT (HARHWEET port 55D .

port 7 ia) 3 1
password RN, TCEADI A DA S22
table %I Redis H1[1) Key B Hash Key .

o ffi N redis ZifE S A IH
o #rif] redis BT 5 “keys.pattern” ZH ik —.

keys.pattern | fifi Ffj 1E U & UCHL £ 4> Key 5% Hash Key. %S5V T2 ik i 4
. 2 redis 2350 S “table” 3 ik —.,

key.column | 4525105 key { (HFdbik) o WRBAEBIENEE 1 key, WA HIS
WAERE key, 5 WIA W 257 5 IN# key.

partitions.nu | SEECEARN, & task %,

mber

scan.count | REFERIEZEUW IR ICRE, BRI 100, R EEUE AR, redis £
BRI CPU fEH RIS A T 58], AT LUK iZS 4.

iterator.grou | REHLUCHE A FURIRE LKA, BRICN 100, WERAESHAE RS, redis £
ping.size HEFF CPU M F A A STt 25 8], AL K% 24

timeout P2 redis FIABISTISFA], BAA7 ms, ERIAMH 2000 (2 FPEERE) .
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(1 588

o {RTFEEY: Overwrite, Append. ErrorlfExis. Ignore PUfd

o UWNRFE(RFHRERY DataFrame, MIET “.option("model”,"binary™)” #HiT{REF
o ISTEHURITHARTE: “.option("ttl",1000)" FbIgEA]
d.  ZH Redis %R

sparkSession.read

.format ("redis")
.option("host","192.168.4.199")
.option ("port","6379")
.option("table", "person")
.option ("password", "######")

.option ("key.column", "name")

.load()
.show ()
BRAEL R
o ——— +-——+\n
| namel|age|\n
e ——— +-—-—+\n
|EEEMSL| 34|\n
e ———— +——=+\n
| Bob| 19]|\n
tm———— +-——+\n\n
e RDD ¥fE
a.  GlEiEs:
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", "#####4")
.set("spark.driver.allowMultipleContexts", "true"))
AR
spark.driver.allowMultipleContexts: true FR~EBENBA context B, R{FFANEINY, BHlLEALE
context TSR,
b. A
i. String {fA%

val stringRedisData:RDD[ (String, String)] =

sparkContext.parallelize (Seq[ (String, String)] (("high","111"),

("together","333")))
sparkContext.toRedisKV (stringRedisData)

hash {#17

val hashRedisData:RDD[ (String,String)] =

sparkContext.parallelize (Seqgl (String, String) ] (("saprk","123"),
("data", ||222u) ) )

sparkContext.toRedisHASH (hashRedisData, "hashRDD")

list £RAF
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val data List (("school",™112"),
val listRedisData:RDD[String]
sparkContext.parallelize (Seqgl[ (String) ] (data.toString()))

sparkContext.toRedisLIST (listRedisData, "1listRDD")

("tom", "333"))

iv. set {RfF
val setData = Set (("bob","133"), ("kity","322"))
val setRedisData:RDD[ (String)] =
sparkContext.parallelize (Seqg[ (String) ] (setData.mkString))
sparkContext.toRedisSET (setRedisData, "setRDD")
v. zset fRAF
val zsetRedisData:RDD[ (String,String)] =
sparkContext.parallelize (Seql (String, String) ] ( ("whight","234"),
("bObO","343")))
sparkContext.toRedisZSET (zsetRedisData, "zsetRDD")
c. AEIE
i JEET key £
val keysRDD = sparkContext.fromRedisKeys (Array ("high", "together",
"hashRDD", "1listRDD", "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 7]
sparkContext.fromRedisKV (Array( "high", "together")) .collect () .foreach{
println}
iii. hash 75y
sparkContext.fromRedisHash (Array ("hashRDD")) .collect () .foreach{println}
iv. list &5f]
sparkContext.fromRedisList (Array ("1istRDD")) .collect () .foreach{println}
V. set #if
sparkContext.fromRedisSet (Array ("setRDD")) .collect () .foreach{println}
vi. zset #rif]
sparkContext.fromRediszZSet (Array ("zsetRDD")) .collect () .foreach{println}
o Eid SQLAPI Vi)
a. Q% DLI KB UEVT I Redis (06K .
sparkSession.sql (
"CREATE TEMPORARY VIEW person (name STRING, age INT) USING
org.apache.spark.sqgl.redis OPTIONS (
'host' = '192.168.4.199"',
'port' = '6379',
'password' = "######",
table 'person')".stripMargin)
b. A
sparkSession.sqgl ("INSERT INTO TABLE person VALUES ('John', 30), ('Peter',

45)".

stripMargin)
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c. EEYE
sparkSession.sqgl ("SELECT * FROM
person".stripMargin) .collect () .foreach (println)

o %X Spark 1Mk
a. KSRGS AR jar 4, EAEE DLI .
b.  7E Spark YEMV4 % #5 H &£ B 1) Module FEE 34T Spark 1Ek
(L] % e
o SNSRIEHE spark WA 9 2.3.2 (BIKTE) =k 2.4.5 IRZMFIAT, FESETE Module 18R, FFR
79: sys.datasource.redis,

o GNSRIEHE Spark ARAS 3.1.1 B, FoRRIERE Module #3R, FHFE  'Spark 8% (--conf) ECE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/redis/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/redis/*

o BEIEHERRIFIIESE.

o BT AP IRRIRIESE

STE RIS
e Maven {4

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

<dependency>
<groupld>redis.clients</groupId>
<artifactId>jedis</artifactId>
<version>3.1.0</version>

</dependency>

<dependency>
<groupld>com.redislabs</groupId>
<artifactId>spark-redis</artifactId>
<version>2.4.0</version>

</dependency>

[IRURY

. it SQL API i I

import org.apache.spark.sqgl.{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.sqgl.redis OPTIONS (
'host' = '192.168.4.199"', 'port' = '6379', 'password' = '"*****x! table

'person')".stripMargin)
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sparkSession.sqgl ("INSERT INTO TABLE person VALUES ('John', 30), ('Peter',

45)" .stripMargin)

sparkSession.sqgl ("SELECT * FROM
person".stripMargin) .collect () .foreach (println)

sparkSession.close ()

}
i i DataFrame API 151

import org.apache.spark.sqgl.{Row, SaveMode, SparkSession}
import org.apache.spark.sql.types.

object Test Redis Sparksgl {

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

// Create a SparkSession session.

val sparkSession =
SparkSession.builder () .appName ("datasource redis").getOrCreate ()

// Set cross-source connection parameters.

val host = "192.168.4.199"
val port = "6379"

val table = "person"

val auth = "######"

val key column = "name"

// KKk KkKkKkKk kK Settlng DataFrame KA Kk KKK KK

// method one

var schema = StructType (Seq(StructField("name", StringType,
false),StructField("age", IntegerType, false)))

var rdd =
sparkSession.sparkContext.parallelize (Seq(Row ("xxx", 34) ,Row ("Bob",19)))

var dataFrame = sparkSession.createDataFrame (rdd, schema)

// // method two
// var jdbcDF= sparkSession.createDataFrame (Seqg(("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) .optio

n("table", table) .option ("password",auth) .load() .show()

// Close session
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sparkSession.close ()
}
}
// methoe two
// case class Person(name: String, age: Int)

e RDD #fE

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", "Q@@QREEQ")
.set ("spark.driver.allowMultipleContexts", "true"))

//‘k‘k‘k‘k**‘k‘k‘k**‘k‘k***‘k Write data to I—edis R Ik b b i S b ok i

// Save String type data

val stringRedisData:RDD[ (String,String)] =
sparkContext.parallelize (Seql (String, String) ] (("high","111"),
("together","333")))

sparkContext.toRedisKV (stringRedisData)

// Save Hash type data

val hashRedisData:RDD[ (String, String)] =
sparkContext.parallelize (Seql (String, String) ] (("saprk","123"), ("data","222")))

sparkContext.toRedisHASH (hashRedisData, "hashRDD")

// Save List type data

val data = List(("school","112"), ("tom","333"));

val listRedisData:RDD[String] =
sparkContext.parallelize (Seqgl (String) ] (data.toString()))

sparkContext.toRedisLIST (listRedisData, "1istRDD")

// Save Set type data

val setData = Set (("bob","133"), ("kity","322"))

val setRedisData:RDD[ (String)] =
sparkContext.parallelize (Seql (String) ] (setData.mkString))

sparkContext.toRedisSET (setRedisData, "setRDD")

// Save ZSet type data

val zsetRedisData:RDD[ (String,String)] =
sparkContext.parallelize (Seql (String, String) ] ( ("whight","234"), ("bobo","343")))

sparkContext.toRedisZSET (zsetRedisData, "zsetRDD")

// R R R R S i S Read data from redis
LR R R R R R R R R R R R R I R i I

// Traverse the specified key and get the value

val keysRDD = sparkContext.fromRedisKeys (Array("high","together", "hashRDD",
"1istRDD", "setRDD","zsetRDD"), 6)
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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 1istRDD = sparkContext.fromRedisList ("keyPattern *")

sparkContext.fromRedisList (Array ("1istRDD")) .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 ()

4.4.7.2 pyspark #£{I4X 75

& PR

redis H Sz RFIE5m M PSR .

o HiFEM
7E DLI 3yl & b O e B il s E %, FF90 e,
e jfiid DataFrame APl 1Jj [

a

import AH Ak

from _ future  import print function
from pyspark.sgl.types import StructType, StructField, IntegerType,
StringType

from pyspark.sgl import SparkSession
B session

sparkSession = SparkSession.builder.appName ("datasource-

redis") .getOrCreate ()

WEIEESH
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host = "192.168.4.199"
port = "6379"

table = "person"

auth = "@eEEee"

d. @# DataFrame
i gl
datalist = sparkSession.sparkContext.parallelize([(1l, "Katie",
19), (2,"Tom",20) 1)
schema = StructType ([StructField("id", IntegerType(), False),
StructField("name", StringType (), False)

4
StructField("age", IntegerType(), False)])

dataFrame = sparkSession.createDataFrame (datalist, schema)
i. 7=
jdbcDF = sparkSession.createDataFrame ([ (3, "Jack", 23)1)

dataFrame = jdbcDF.withColumnRenamed (" 1",

"id") .withColumnRenamed (" 2", "name").withColumnRenamed (" 3", "age")

e.  SFAEIEF redis

dataFrame.write

.format ("redis")

.option ("host", host)
.option ("port", port)
.option ("table", table)
.option ("password", auth)
.mode ("Overwrite")

.save ()

(1 588

o {RTESAY: Overwrite, Append, ErrorlfExis, Ignore POfd

o UNRFEYETE key, MBI “.option("key.column”,"name")” $EXE, name 951
o WIRFEB(RFHER DataFrame, NIEIT “.option("model”,"binary")” HITIRFE
o WMRTEEETHIEIHARIE: " option("ttl",2000)" ;FPHERRL

f. R redis L RI%E

sparkSession.read.format ("redis") .option ("host", host) .option ("port",
port) .option ("table", table).option ("password", auth).load() .show()

g #BIFELER

=t +———+\n
| id|] name|age|hn
- +-——+\n
| 2| Tom| 20|%\n
| 1|Eatie| 19|%\n
- +———+\nh\n

Bt SQLAPI 1]
a. Qg DLI ISR Redis fUIBEH.
sparkSession.sqgl (
"CREATE TEMPORARY VIEW person (name STRING, age INT) USING

org.apache.spark.sgl.redis OPTIONS (
'host' = '192.168.4.199"',
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Xea s

RIS

'port' = '6379',

'password' = "######",

table 'person')".stripMargin)
b. AR

sparkSession.sqgl ("INSERT INTO TABLE person VALUES ('John', 30), ('Peter',
45)" .stripMargin)

c. wmiEYE

sparkSession.sqgl ("SELECT * FROM

person".stripMargin) .collect () .foreach (println)
232 Spark 1F V.
a.  BS4r python AARY SCfF A& % DLI .
b. £ Spark 1F k4 2% X N Module #E 34T Spark {EV .

AR

o ONEREEE spark hRA 2.3.2 (BIETE) 2% 2.4.5 1@3XEALAY, FTEIETE Module #3R, B

79: sys.datasource.redis,

o NERIERE Spark xS0 3.1.1 Bf, FoFEIEE Module 18R, FTE ‘Spark 8% (--conf) EE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/redis/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/redis/*

o BUIEHESEREIBESE,
o BT AP IRZMEIIESE

i1 DataFrame APl 57

# _* coding: utf-8 _*
from  future  import print function
from pyspark.sqgl.types import StructType, StructField, IntegerType, StringType
from pyspark.sgl 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 = "#####4"

# Create a DataFrame and initialize the DataFrame data.

# * ok kk ok ok ok method noe * ok kk ok ok k kK

datalist = sparkSession.sparkContext.parallelize ([ (1, "Katie",
19), (2,"Tom™,20) 1)

schema = StructType ([StructField("id", IntegerType (),
False), StructField("name", StringType(), False),StructField("age",
IntegerType (), False)])

dataFrame one = sparkSession.createDataFrame (dataList, schema)

# * Kk k k ok ok method two * kK k ok ok
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# jdbcDF = sparkSession.createDataFrame ([ (3,"Jack", 23)1)

# dataFrame = jdbcDF.withColumnRenamed (" 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()

# close session
sparkSession.stop ()

e il SQLAPI Vi
# * 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.sqgl.redis OPTIONS (

'host' = '192.168.4.199"',

'port' = '6379',

'password' = '#####HE",

'table'= 'person')".stripMargin) ;

sparkSession.sqgl ("INSERT INTO TABLE person VALUES ('John',
45)".stripMargin)

sparkSession.sqgl ("SELECT * FROM
person".stripMargin) .collect () .foreach (println)

# close session

sparkSession.stop ()

4.4.7.3 java #£I4X G

Fr &5t AR
redis W IR om A SR
o HTIRAMF
76 DLI 6] 6 E O e B @ s uER:, 490 e,
o (UHLsZI
a A
n B EIR mvn (KR

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>

30), ("Peter',
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<version>2.3.2</version>

</dependency>
m  import IR

import org.apache.spark.SparkConf;
import org.apache.spark.api.java.JavaRDD;
import org.apache.spark.api.java.JavaSparkContext;
import org.apache.spark.sqgl.*;
import org.apache.spark.sqgl.types.DataTypes;
import org.apache.spark.sqgl.types.StructField;
import org.apache.spark.sqgl.types.StructType;
import java.util.x*;

b. BlEXE

a.

SparkConf sparkConf = new SparkConf ();

sparkConf.setAppName ("datasource-redis")

.set ("spark.redis.host",
.set ("spark.redis.port",

(
.set ("spark.redis.auth",
(

"192.168.4.199")
"6379")

Tk ok ok ok ok k1)

.set ("spark.driver.allowMultipleContexts", "true'

JavaSparkContext javaSparkContext = new JavaSparkContext (sparkConf) ;

)i

SQLContext sglContext = new SQLContext (javaSparkContext);

e T DataFrame APl i)

BEEX json %4 A DataFrame

JavaRDD<String> javaRDD = javaSparkContext.parallelize (Arrays.asList(
"{\"id\":\"1\",\"Hame\”:\"Zhangsan\", \Hage\ﬂ:\"18\"}",

"{\"id\ll:\"2\",\llname\ﬂ:\"lisi\", \"age\":\ﬂzl\"}ll) )
Dataset dataFrame = sglContext.read() .Jjson (javaRDD) ;

it redis EREAC E S

Map map = new HashMap<String,

map.put ("table", "person") ;
map.put ("key.column", "id") ;

TRAFEHE 2 redis

dataFrame.write () .format ("redis") .options (map) .mode (SaveMode.Overwrite)

ve () ;

HLHY redis HH &

String>();

sglContext.read () .format ("redis") .options (map) .load ()
HAESE R

et e +———+\n

| id] name | age | \n

et e +———+\n

| 1|zhangsan| 1&8|%wn

-t +———+%n

1 2] lisi| 23|\n

- +-——+\n\n

o 737 Spark 7E L
B 54 java AR SCAF BAE % DL

a.
b.

7t Spark 7BV 245 4% HH £ B0 R Module B3P AT Spark /£ .

.show () ;

.Sa
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AR

FER RIS

o UNSRUEE spark AN 232 (BDIGTER) 50245 IEAXRIV, BEIERE Module R, &R
73: sys.datasource.redis,
o SR Spark MRAT 311 ES, FEMUERE Module B8R, TAE ‘Spark B (-conf) HE

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/redis/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/redis/*

o BUEHERZIRIIESE.
o B API BRARIIESE

public class Test Redis DaraFrame {

}

4474 HP=ELIE

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"
("spark.redis.port", "6379"
.set ("spark.redis.auth", "*xx*xAxkw)
("spark.driver.allowMultipleContexts", "true");
JavaSparkContext javaSparkContext = new JavaSparkContext (sparkConf) ;

SQLContext sqglContext = new SQLContext (javaSparkContext) ;

//Read RDD in JSON format to create DataFrame

JavaRDD<String> javaRDD = javaSparkContext.parallelize (Arrays.asList (
"{\"1d\":\"I\",\"name\":\"zhangsan\", \"age\":\"18\"}",
"EN"LdN"\"2\", \"name\":\"1isi\", \"age\":\"21\"}")) ;

Dataset dataFrame = sqglContext.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 () ;

sglContext.read() .format ("redis") .options (map) .load () .show () ;

B]RE 1: FRIEBEEEFE py XtHFE, \'FHI “unexpected character” [2]FH .

IF] gt

B E R E W R py Xt )5, \VE I “unexpected character” i) i,
filt kT

HE 5 TH] PR 48 1t B 25 A% AT 5

H
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4.4.8 X1#£ Mongo
4.4.8.1 scala FEFI4CRS

T4 L8

mongo A SCHEIE 5 Y I o

o HiHEFAF
7E DLI EEyEl & L O e B @ s sz, H 95w g,
o MEMKH(E S, A SparkSession
a. PR
W ) mvn #6

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
import AH A i £

import org.apache.spark.sqgl.SparkSession
import org.apache.spark.sqgl.types.{IntegerType, StringType, StructField,
StructType}

B2 session

val sparkSession = SparkSession.builder () .appName ("datasource-

mongo") .getOrCreate ()
e EiL SQLAPI Vil
a. Gz DLI #9517 mongo H<BER

sparkSession.sql (

"create table test mongo(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' = '######")")
F4-17 IERSH
S WiEA
url o url %N
"IP:PORTI,IP:PORT]/[DATABASE][.COLLECTION][AUTH_PROPER
TIES]"
#ilan:
"192.168.4.62:8635/test?authSource=admin"
o url FEAE mongo (DDS) Kyt hl (# S 5] .
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S 1B
1% AR
FRENZEAY mongo AUIERERBINEZCA : "iMEL /BB EERE @it s alim O/
FURERER 2authSource=admin"
flan:
mongodb://rwuser:****@192.168.4.62:8635,192.168.5.134:8635/test?authSource=admi
n
uri uri 4% 4:  mongodb://username:pwd@host:8635/db
HA LU 25T BSOS R E -
e “username” JNEIEM mongo (DDS) ik EH 4.
e “pwd” NEIEM mongo (DDS) K F 7 4 %t B K 255
e “host” NBIZER mongo (DDS) #¥E 2 sS4 1P,
o “db” NAIE mongo (DDS) i FE 42 FK
database | DDS WIHUHEE4, W AE url" T EIN 48 2 T BAREEL, W url
JEE A AR
collection | DDS ¥ collection 4, I AE" "url"H [FIE 57 T collection, N url"r
i collection AN %K.
THAR
WNERTE DDS FEFFE collection, NFEFRATLIAIERE schema (58, DLI 2ARE
collection FE9EEEBE SR schema (8.,
user Pjin] DDS HE#EF 1 44 .
password | ijj ] DDS SR .
b.  fH AT
sparkSession.sql ("insert into test mongo values('3', 'zhangsan',623)")
c. wiEdE
sparkSession.sql ("select * from test mongo") .show ()
BESE R
e e +———+\m
| id] name | age | \n
F——————————— +———+\n
| 2] Bob| 32|\n
| 1] John| 23|\n
| 3|zhangsan| 23|\n
- +-——+4n\n

e A jd DataFrame APl A
a. WEHIEESH

val url = "192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin"
val uri = "mongodb://username:pwd@host:8635/db"
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val user = "rwuser"
val database = "test"
val collection = "test"

val password = "####HF#"
b. i schema

val schema = StructType (List (StructField("id", StringType),
StructField("name", StringType), StructField("age", IntegerType)))

c. 4t DataFrame

val rdd = spark.sparkContext.parallelize (Seg(Row("1", "John", 23), Row("2",
"Bob", 32)))

val dataFrame = spark.createDataFrame (rdd, schema)
d.  FAZ#EE] 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 ()
AR
{R1FZEBY . Overwrite, Append, ErrorlfExis, Ignore POF,
e. iE2E mongo kI

val jdbcDF = spark.read.format ("mongo") .schema (schema)
.option ("url", url)
.option ("uri", uri)
.option ("database", database)
.option("collection", collection)
.option ("user", user)

.option ("password", password)

.load()

HAELE R
+———4————+———+%n
| id|name|age|’\n
+-——4————+———+\n

| 2| Bob| 32|\n
| 1]John] 23|\n
+-——t————t———+\m[\n
o %X Spark 1Mk
a. B EUIFRARIS AR jar B, EAEE DL .
b.  7F Spark /F Mk g 2% Hr i X5 B Module BB AT Spark {E.
(L] % e
o UNSRIESE spark hrAS9 2.3.2 (BRI TE) 85 2.4.5 123FAVET, FREISEE Module t&IR, ZFR

79: sys.datasource.mongo,

o UNERIEIR Spark iRA 3.1.1 B, FoFEIEHE Module 18R, ZBTE  'Spark 2% (--conf) HEEE
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FER RIS

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/mongo/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/mongo/*

o BUEHERZIRIIESE.

o BT API RAMRIIESE

Maven i

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>

i SQL API 5 ]

import org.apache.spark.sgl.SparkSession

object TestMongoSgl {
def main(args: Array[String]): Unit = {
val sparkSession = SparkSession.builder () .getOrCreate ()
sparkSession.sql (
"create table test mongo(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' = '######")")
sparkSession.sql ("insert into test mongo values('3', 'zhangsan',623)")
sparkSession.sql ("select * from test mongo") .show ()

sparkSession.close ()

}
i@t DataFrame API i 7]

import org.apache.spark.sqgl.{Row, SaveMode, SparkSession}
import org.apache.spark.sqgl.types.{IntegerType, StringType, StructField,
StructType}

object Test Mongo SparksSgl {
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 = "f#HHHE"

// Setting up the schema
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val schema = StructType (List (StructField("id", StringType),

StructField("name", StringType), StructField("age", IntegerType)))

// Setting up the DataFrame

val rdd = spark.sparkContext.parallelize (Seg(Row("1", "John",
"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)
.option ("database", database)
.option("collection", collection)
.option ("user", user)
.option ("password", password)
.load()
JjdbcDFE. show ()

spark.close ()
}
}

4.4.8.2 pyspark #£{IX 75

F % jtER
mongo S FFHE 5E A SR o
o TIHRFAM
£ DLI E ¥ & b O e B smsiiE s, IFg0 e B,
e jfijd DataFrame APl 1]
a.  import A &K Hf

from _ future  import print function

23), Row("2",

from pyspark.sgl.types import StructType, StructField, IntegerType,

StringType
from pyspark.sgl import SparkSession

b. f# session

sparkSession = SparkSession.builder.appName ("datasource-

mongo") .getOrCreate ()
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c. WEHEESH

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 = "HHHEHE"
AR
NS EIRBRES E R 4-17.,
d. fi& DataFrame

datalist = 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)

e. ‘FAHIEE] mongo

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 ()
f.  2H Mongo _E s

jdbcDF = sparkSession.read

.format ("mongo")

.option ("url", url)

.option ("uri", uri)

.option ("user",user)
.option ("password",password)
.option ("database", database)
.option("collection",collection)
.load()

jdbcDEF. show ()

g #BIFELER

=t +———+\n
| id] name|age|\n
- +-——+\n
| 2| Tom| 20|%\n
| 1|Eatie| 19|%\n
o ——— +-——+4n\n

iEid SQLAPI i
a. fg DLI RBES YR 1] Mongo ) ORERER

sparkSession.sqgl (
"create table test mongo(id string, name string, age int)

options (

using mongo
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'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' = "######") ™M)
(1 #88
FHENSERFESE X 4-17,
b. HHAEE
sparkSession.sql ("insert into test mongo values('3', 'zhangsan',623)")
c. EEdE

sparkSession.sql ("select * from test mongo") .show ()

o J25T Spark fF)k
a. SR python AL A& 2 DLI H,
b.  7& Spark /Mg 2% F1 & XS B Module B HHAT Spark 1Ek.
(MARiY:
o ANERIERE spark fRAA 2.3.2 (BIIETZ) Bk 2.4.5 IB3AFALAY, FTEIEE Module #R5R, &R
J9: sys.datasource.mongo,

o YNERIELR Spark hRA 3.1.1 B, FTFIEE Module tRER, FHFfE  'Spark 8% (--conf) HEE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/mongo/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/mongo/*

o BEIEHERIIFIIESE,
o BT AP IRRZIFIESE

TR R IR

e At DataFrame APl i)

from  future  import print function

from pyspark.sqgl.types import StructType, StructField, IntegerType, StringType
from pyspark.sgl import SparkSession

if name == "_main_ ":

# Create a SparkSession session.

sparkSession = SparkSession.builder.appName ("datasource-mongo") .getOrCreate ()

# Create a DataFrame and initialize the DataFrame data.
datalist = sparkSession.sparkContext.parallelize ([ ("1", "Katie",
19), ("2","Tom",20)1])

# 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 (datalist, schema)
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# 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#HE"

# 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()
JjdbcDFE. show ()

# close session

sparkSession.stop ()

e fid SQLAPI Vi
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.sqgl (

"create table test mongo(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###FE)")

# Insert data into the DLI-table

sparkSession.sql ("insert into test mongo values('3', 'zhangsan',623)")
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# Read data from DLI-table

sparkSession.sql ("select * from test mongo").show ()

# close session

sparkSession.stop ()

4.4.8.3 java HfI{XES

FF % iRA

mongo A SCHFIE R A 5 o
o IR

7E DLI FE il & F O s R s JiE s, 95w g,
o [RILSEHLVEA

a.

o il

a

it

SN
m B mvn AR

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql 2.11</artifactId>
<version>2.3.2</version>

</dependency>
m  import IS AL

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.sqgl.Dataset;

import org.apache.spark.sqgl.Row;

.SQLContext;

.SaveMode;

import org.apache.spark.sqgl

import
Bl 1E

SparkContext sparkContext =

org.apache.spark.sql

new SparkContext (new
SparkConf () . setAppName ("datasource-mongo")) ;

JavaSparkContext javaSparkContext =
SQLContext sglContext =

DataFrame APl jj[1]
BLHL json ¥ /v DataFrame

JavaRDD<String> javaRDD =

new JavaSparkContext (sparkContext) ;
new SQLContext (javaSparkContext) ;

javaSparkContext.parallelize (Arrays.asList ("{\"id\":\"5\",\"name\":\"zhang
san\",\"age\":\"23\"}"));
Dataset<Row> dataFrame =
WEEESH
"192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin";
"mongodb: //username:pwd@host:8635/db";

"rwuser";
"test";
"test";

password = "#####4";

sglContext.read () .json(javaRDD) ;

String url =

String uri =
String user =
String database =
String collection =

String
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MERLY:
RS EREBESER 4-17,

SERE N 5K AD

C.

FAZHEF] 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 () ;
H mongo b A B

sglContext.read() .format ("mongo")
.option ("url",url)
.option ("uri",uri)
.option ("database",database)
.option("collection",collection)
.option ("user",user)
.option (
.load () .show () ;

"password", password)

HELE R
=t +———+\n
| id] name | age | vn
-t +——+
| 5|zhangsan| 23|\n
-t +———+\n\n

e $EAZ Spark 1k

a.
b.

WS4 java RSSO BAE % DL .
7E Spark 1BV 4 #5 H &R B 1) Module #EH 313047 Spark 1k

AR

import
import
import
import

import

UNERIESR spark ARASH 2.3.2 (BDE L) =% 2.4.5 123/EAVAY, EEIERE Module 185, &FR

79: sys.datasource.mongo,

WNERIESE Spark kR4 3.1.1 B, oIS Module B3R, /BIE  'Spark B4{ (--conf) EE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/mongo/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/mongo/*

BUERISRRElESE.
BT AP 123 EIESE

org.apache.spark.SparkConf;
org.apache.spark.SparkContext;
org.apache.spark.api.java.JavaRDD;
org.apache.spark.api.java.JavaSparkContext;
org.apache.spark.sqgl.Dataset;

246



Xea s

import
import

import

org.apache.spark.sqgl.Row;
org.apache.spark.sqgl.SQLContext;
org.apache.spark.sqgl.SaveMode;

import java.util.Arrays;

public class TestMongoSparkSqgl ({

public static void main(Stringl[]

SparkContext sparkContext =
SparkConf ()

JavaSparkContext javaSparkContext =

SQLContext sglContext =

// // Read json file as DataFrame,
distribution
// DataFrame dataFrame = sglContext.read ()

args) {

new SparkContext (new
. setAppName ("datasource-mongo")) ;

new SQLContext (javaSparkContext) ;

read csv / parquet file,

.format ("json")

// Read RDD in JSON format to create DataFrame

JavaRDD<String> javaRDD =

new JavaSparkContext (sparkContext);

same as json file

.load ("filepath");

javaSparkContext.parallelize (Arrays.asList ("{\"id\":\"5\",\"name\":\"zhangsan\", \"a

ge\":\"23\"}"));
Dataset<Row> dataFrame =

sglContext.read()

.Jjson (javaRDD) ;

String url =

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 () ;

sglContext.read()

.format ("mongo")

.option ("url",url)

.option ("uri",uri)

.option ("database",database)
.option("collection",collection)
.option ("user",user)

.option ("password", password)
.load () .show () ;

sparkContext.stop() ;

javaSparkContext.close() ;

"192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin";
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