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e |FNOTEXISTS: il isds & CAE i, nl e Rk
e COMMENT: XJ#udlZEmHEiA .
e DBPROPERTIES: #¥fEnjEtt, HIEMEL AR MR H .
SR A
%<1-3 SRR
¥ 9%
db_name BAREAR, BT A RIZ (O k. Aagedisis,
HARE AR T RIZR 3k .
db_comment AR FEH AR
property_name | R EE S
property_value | ¥R 28 J@ A .
ABEEIN
e DATABASE 5 SCHEMA Wi #A Xal, mnl&#flif, Zi¥iH DATABASE.
o  “default” AW EBEEIEE, TREGIEL N “default” FIEEZE .
w15l
1. BAARME A DLI RS raFEat, $h47 SQL A/ ZoL 6@ 5.
2. {f DLIEHEH G, BELAMSHAATE “SQL sy ” , mIiHEAN SQL 1Ek
“SQL ZwiHas” T .
3. 1F “SQL gmiEes” WA gmEEE Db, S B el @ EdE #E K SQL igh),
i BT o RERIEE RPN, B “FiE” .
#7 testdb FHE PEANAEAE, T A EE s testdb.
CREATE DATABASE IF NOT EXISTS testdb;
1.3.2 MR ¥ HE =
Theetmt
T o A
TEERR

DROP [DATABASE | SCHEMA] [IF EXISTS] db name [RESTRICT|CASCADE];

2023-05-31 13



O xBc

KEF
IF EXISTS: At 5 M5 A B0 BEANAAAE R, mT a8 R Ge 4R At .
AEEIN
e DATABASE 5 SCHEMA WE A XA, " &#fiiH, @i DATABASE.
® RESTRICT F/nUlH % database N N% (5 RKAEAE), DROP #AES#RAS, $aTHk
W, RESTRICT ZELiL\iZH.
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a3, wEEEE %I RE
S¥5AR
#<1-4 2H0URAR
¥ i3
db_name BAREAR, BT A RIZ (O k. Aagedisis,
HARE LA R0 R RIZ6 3k .
w151
1. CBHERB iR G M K # s, 40 testdb.
2. AAFAE testdo ZdE A, MM BRELHE 22 testdb.
DROP DATABASE IF EXISTS testdb;
133 EFIEEHIEE
Theetmt
BEREHIEENMHER, BREIEEL R, B8 E ks,
TEERR
DESCRIBE DATABASE [EXTENDED] dbiname;
KHEF
EXTENDED: [ 17 B EIRME BN, @o8sh B m B FE I EEE R
S AR

#*1-5 SRR

Y% ik

2023-05-31
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B% ik

HARE AT RIZIT

db_name HlE A RR, B By Rld (O Ak

AEEIN
WER P LA A EAR FEA AR, W ARG
51
1. CSHRE b a5y N EdE 2, a0 testdb.
2. BF testdb s EHIAHIG(E B
DESCRIBE DATABASE testdb;
134 EERMBRIEE
Iheetmik
BE AT TR A B8 .
BERE
SHOW [DATABASES | SCHEMAS] [LIKE regex expression];
* T
T
SRR
7<1-6 S¥RAR
2% R
regex_expression | 4 & 44
AEEI
DATABASES 5 SCHEMAS A S5R0f,  #RAF & [0l Fir A i 008 5 4 R o
51
A YT AT A R E
SHOW DATABASES;
2023-05-31 15
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A L HTHI A LA test Tk 80

SHOW DATABASES LIKE "test.*";

1.4 813& OBS %
1.4.1 {8 DataSource 1&:%81)iE OBS &
Iheetmt
A5/ 4814 B DataSource 1504 OBS % .
DataSource &% Hive 1872 £ Z X HI7E TSR BP0 G0 E . TR X3
SHES, FAIESH B AREREFH TN .
L[] #8B
W OBS FHIXMHRSR (HITXXEERS) #iTEME. HITUGRRFRE B R
%5, IRUEWRBNHAREE, TB/s RAHEEMEHRKIIA 10PS, ERTARERER DD
£ F iR
o QIERI AT KN,
o NIRRT SENE 0,
o WNFBEFERA/IHLUEL OBS BE.
AEEIN
o  RALS5HNZNKNGAEUK, BIAKXSIS KNG,
o KL KNI AR LT/ H =
o QR BB 4 R0 BB, BRI SR AR,
o M OBSWHZFETFTXHIE RN, G OBS F£i8 A MR S48 ) 4
M AE S .
o QIERRN, HigEMENOBS LINH%, HZEFXTESFHZ (HiETH
), W7 HZE N SO R A RN R RNE .
FH P 35 BLRAE AT 8 1 B 36 S L1 B 3% N T SO R 8 3R 8 ) 4R 8 A7 6
AL A SN BRI FB 2 5B
F Al IR RAES) OPTIONS F1i%E “multiLevelDirEnable” 4 true L& 1H T H
FTIHNE, WSEERNEAN false GEE, HECEDUNEREMS, HEEIE.
Hive AN S HF A B 1)
e OBS i/ 42y OBS LI H S, 1% B Wandtlgdyyr, Hov=a.
o  QIE#Sr[X KK, PARTITIONED BY H#g & 7 X ¥ L& R R3], H (e
Column #Zhfg @38 . 43 X 41| A 37 HF string, boolean, tinyint, smallint, short, int,
bigint, long, decimal, float, double, date, timestamp 257!,
2023-05-31 16
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& iz

AN

SHLAA

o QIENEN, FXTFTRBMIRETEME A - NTERIJIN TR, B2 XY

BIINFr A0 25000 B o 153 DS L A

o R XHEHZE SLVF 7000 1o
o CTAS @RIBEFRINRERERNRIE, ASHFFEIED XK.

CREATE TABLE [IF NOT EXISTS] [db name.]table name

[(col namel col typel [COMMENT col commentl], ...)]
USING file format

[OPTIONS (path 'obs path', keyl=vall, key2=val2, ...)]
[PARTITIONED BY (col namel, col name2, ...)]

[COMMENT table comment]
[

AS select statement];

e IFNOTEXISTS: #8E 1ZKHT DUk H R C A EER 5
® USING: frEfifigts=.

® OPTIONS: #E7E=EER R4S EIEE.

e COMMENT: FEliFEHiR.

® PARTITIONED BY: &% X 7B

e AS: fli[H] CTAS filg#%.

#+1-7 BHIRAR

2 R

db_name Database 4 K.
MRk, B TNRIZL (O Al TRefadisiy, HARUET
AR RIZ T3k

table_name Database 1 il IR 44 o
BBk AN RIZL (O Ak AReaiziy, HARUET
AT RIZ Tk DEECHINA: ~(?1)(?![0-9]+$)[A-Za-20-9_$]*$.
TR AR LRSS D XK.

col_name PLIE 573 B A iy B 2R AL 41 44
P H TR BE MR RIL O Hk. Apetaisiy, HEDH
AT

col_type A BRI A 2R

col_comment T BAR .

file_format file_format /& FH TG @ R M A 4% 0. SCFF orc, parquet, json,
csv, avro K%Y,

2023-05-31




QD%

=23

FE D

8% i

path M SCHEFTEE ) OBS AEhAES %, HETEMEIT OBS I 4TI RGiHE

fifi o

#%3X: obs://bucketName/tblPath

bucketName B 44 %%

tblPath & H X 48K HREATERE 4.
HEZERNWEES S EIEETES SR 1-8,

file_format v csv iR 1@t 4 5B EIES %R 1-8 fIFk 1-9.

table_comment

RAMIRAE L

select_statement

T CTAS 4, FHIRR select i) 45 R B 2% B N\ 25T
A% OBS £ H.

<1-8 OPTIONS &#i#hiAk

2% E1:p%Y ZOAE
path FeE IR, B OBS fEBIE 2.
multiLevelDIrE | ikxEFHZX =T, &GEMRERTHXPR% | false
nable oo HECEN true I, %R SIEAARBEZ
KA ETE S, B5FHFPRSe
dataDelegated | J& {575 LAEMIBR L B4 X I, J5FR path #5452 T | false
compression i R 4iks . — M parquet 15 X HE €142
B, M zstd R 4R kg 2K .
4 file_format 4 csv i}, 0] LB LN OPTIONS 4.
%1-9 CSV BB, OPTIONS ¥R
S iR ZOANE
delimiter B BT =g A7)
quote 5| 5% o X545 CHp
(13 » )
escape Lz SARHL (R
“\” )
multiLine TR R B BIZESFEEATRY, true R false
4, false AAELE

2023-05-31
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SH ik BOAE
dateFormat | &5 CSV U+ date Z B H RS 5X yyyy-MM-dd
timestampFor | #5352 CSV (4 timestamp B H k% =X yyyy-MM-dd
mat HH:mm:ss
mode & filtir CSV I I, A =M. PERMISSIVE

e PERMISSIVE: &R, EBIERTE
i, WEIZAT 4T Null
e DROPMALFORMED: i #5515 BE i

EFFEAT.
e FAILFAST: i, 182 R 7B
ISR Z i
header CSV R—EMSELER, true XonBl L[S | false

&, false ANEE

nullValue WEAE null 25, #n, nullValue= “\N”7° | -
FoRiEE\WN AFE null,

comment e BARITRI LA 7T, #li, comment="# | -
Ros LT Sk AT R

compression | & B HHE I EAi% . HATSCRF gzip. bzip2. none
deflate JE4at% =, HAMELLE, WA
none.

encoding B mgmioks . S28F utf-8, gb2312, gbk = | utf-8
F, RAES, MERAA utf-8.

15l
o fJE# 4 A parquetTable ) OBS % .

CREATE TABLE parquetTable (name string, id int) USING parquet OPTIONS (path
"obs://bucketName/filePath") ;

o {IZ4 N parquetZstdTable i) OBS &, JFf48 & E4ak% =N zstd.

CREATE TABLE parquetZstdTable (name string, id string) USING parquet OPTIONS
(path "obs://bucketName/filePath", compression="zstd");

o DIFEZS (classNo) ArIX 7B, Gld—5k4 A student (1152, &4 (name)
553% (score) HiNFEL.

CREATE TABLE IF NOT EXISTS student (name STRING, score DOUBLE, classNo INT)
USING csv OPTIONS (PATH 'obs://bucketName/filePath') PARTITIONED BY (classNo);

(MARITY::
“classNo” AP XFE:, HEERFERPERAERRE—1, Bl "student(name STRING, score DOUBLE,
classNo INT)",

o QIR 11, IR 2 MEIEEATIEER 11+,

2023-05-31 19
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CREATE TABLE tl USING parquet OPTIONS (path 'obs://bucketName/tblPath') AS

select * from t2;

1.4.2 €A Hive 1875813 OBS %

Thgefmid

i Hive 157444 OBS % . DataSource 1AM Hive 1515 3 2 X A 7E T L R R Bk
FAERE TR SR XSS E 25, 1HEANE S5 5 UM = H i i

(RN
o QBRI SGIAD,
o IR A BB,
o WFHEFRK/NWLIET OBS B

EEBN

CREATE [EXTERNAL] TABLE [IF NOT EXISTS] [db name.]table name

[(col namel col typel [COMMENT col commentl], ...)]

COMMENT table comment]
PARTITIONED BY (col name2 col type2, [COMMENT col comment2], ...)]
ROW FORMAT row_ format]
STORED AS file format]
LOCATION 'obs path'
[TBLPROPERTIES (key = value)]

[AS select statement];

[
[
[
[

row format:
: SERDE serde cls [WITH SERDEPROPERTIES (keyl=vall, key2=val2, ...)]
| DELIMITED [FIELDS TERMINATED BY char [ESCAPED BY char]]
[COLLECTION ITEMS TERMINATED BY char]
[MAP KEYS TERMINATED BY char]
[LINES TERMINATED BY char]
[NULL DEFINED AS char]

e EXTERNAL: fRfJ& OBS &.

e IFNOTEXISTS: fiE1ZKE T LR CAAAERRES .
e COMMENT: FEEFRfR.

® PARTITIONED BY: #&5&E4 X FEL.

e ROW FORMAT: 17#iE =,

e STOREDAS: #8EFFEII TR, HaiiZocst 7 N 8 TEXTFILE,
AVRO, ORC, SEQUENCEFILE, RCFILE, PARQUET #% =X,

e | OCATION: 185 OBS W12, A% OBS R LZITE E I+ .
e TBLPROPERTIES: TBLPROPERTIES -F#) i ¥ H F 44 KN key/value FJE 14 .

LLanJr s Bs 2 iRA T RE, HTFREGEN & S5WE . JFE ZRAThRE G, et
AT IR B e E I Cinsert overwrite {3 truncate #:1E), RAESHBNEW L

2023-05-31 20
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FRHAEFRE — e a], 5 S na] DUGHGR S R 3 o B B a1 T B ik &, 38 [A]
W 2R BE . ZRUAThAE AL SQL 1EiE S % 1.8.2 JF 8 Bl ISR £ i
AR 114 2R P2 s T ik .

B OBS i}, #it#Exe TBLPROPERTIES (*'dli.multi.version.enable"="true")
JF)5 DLI Hls 2 A hae,  BAKTT LA =61 3]

5%1-10 TBLPROPERTIES FZ£ %)

key {& value 1iBA

dli.multi.version.enable o true: JT/5 DLI #dE Z A ThRE
o false: %] DLI ¥R £ AT g

comment RHAREER

orc.compress orc FHEME R M — DL, FIRIEE ore £74k 14677
Ko SCHFHUE -

e ZLIB
* SNAPPY
* NONE

auto.purge HE true I, MR SR A B £ R 2t i
S, BB

e AS: ffi{] CTAS fz%.

SR

#+<1-11 SRR

2% ik

db_name Database % F%, HFER. HFAMTRIZL (O Hl. TaER
aifir, HAREDIE M T RIZT k.

table_name Database £ %4, HTFE. BRI (O . &~
Aoy, HABEUEUM RISk, UCECHA:
AN?1)(?1[0-9]+$)[A-Za-20-9_$]*$. U FEHRFIR 77 75 A% H
Balg (") A%k,

col_name FBAATFR

col_type FRRA,

col_comment TRUIA .

row_format AT EHE RS

file_format OBS # 7 fi#% 3\, 3 #F TEXTFILE, AVRO, ORC,
SEQUENCEFILE, RCFILE, PARQUET

2023-05-31 21
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BH 3%

table_comment AR

obs_path OBS i 42 -

key = value % & TBLPROPERTIES HA4J& 4 FI1E .

BT JE DL Bl 2 fRARR, AT LA E

"dli.multi.version.enable"="true"EFF 3 1Z I fE .

select_statement T CTAS 4, KIRE R select £ if) 45 J ol 5 26 K4 i
AZH A OBS FH .

AEEI
o  RAULEHLNKNEAGUK, RIAXS KNG,
LI S VS Y EANE Y S & S =
o QLRI Z NG FO R HAE R, BRI O R AR .
o M OBSMHZFXHRE RN, Al OBS R4 M HBE S M 48 M Ui
[iE['EL TP
o /XN, PARTITONED BY H#55E 73 XL A2 AER TS, H 24
ERIEAA, 43 [X B string, boolean,  tinyint, smallint, short, int, bigint, long,
decimal, float, double, date, timestamp %5 hive T Sz FF ({257,
o TRREEZANTXTE, X FEB AT PARTITIONED BY K@ 7)afa e, AL
B @ TR ERAERE, R .
o RIFIXHZ SuIF 100000 4.
e CTAS @KiEn)ARetaE RN E T, ACRFEIES XK.
151

o fi—5Kk4 A student ¥ parquet #5:0F, %KAM FE id, name, score, HXFR.
IEE T 542 INT, STRING, FLOAT.

CREATE TABLE student (id INT, name STRING, score FLOAT) STORED AS PARQUET
LOCATION 'obs://bucketName/filePath';

o DIFEZS (classNo) ArIX 7B, Gld—5k4 A student (1152, &4 (name)
553% (score) HiNFEL.

CREATE TABLE IF NOT EXISTS student (name STRING, score DOUBLE) PARTITIONED BY
(classNo INT) STORED AS PARQUET LOCATION 'obs://bucketName/filePath';

(AR
“classNo” A9 XFER, Z=ELE PARTITIONED BY Xg=/5ieE, B “PARTITIONED BY
(classNo INT)", FEEHERE BIEARFTRISE.

o AR, JPRKER 2 BWEIEARIR t1 h (Hive i),

CREATE TABLE tl STORED AS parquet LOCATION 'obs://bucketName/filePath' as

select * from t2;

2023-05-31 22
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o L student, FHH B HHE Z A TIRE (Hive i5).

CREATE TABLE student (id INT, name STRING, score FLOAT) STORED AS PARQUET
LOCATION 'obs://bucketName/filePath' TBLPROPERTIES
("dli.multi.version.enable"="true");

1.5 € DLI 3%
1.5.1 {F DataSource 1&%6iE DLI 3

Lhgefmid

1% F DataSource i&7%41% DLI % . DataSource iE15:H1 Hive 575 32 X HILE T 3%
Bk VR ORI XS 257, NS S 55 U S H I i .

BEBN
CREATE TABLE [IF NOT EXISTS] [db name.]table name
[ (col namel col typel [COMMENT col commentl], ...)]
USING file format
[OPTIONS (keyl=vall, key2=val2, ...)]
[PARTITIONED BY (col namel, col name2, ...)]
[COMMENT table comment]
[AS select_statement];

® IFNOTEXISTS: #&E1ZKE T LR CAAAERRES .
® USING: fREfFigts=.

e OPTIONS: & RN JE 1444 5 @ A .

e COMMENT: FEoEHMRE.,

® PARTITIONED BY: #8E% X 7.

e AS: i CTAS G,

SHR A

£1-12 SHEEE
2% iR

db_name Database %%, HFEE. BFATRIZ (O Hl. TRERLEEL
T, HARUE R RIZTT k.

table_name Database %4, 7B BEM R (O Al AReal
e, HABE T FRIZI k. FLECHIN . A1) (?![0-
9]+$)[A-Za-z0-9_$1*$. WRFA TR EMH RG] S () WHEH
*.

col_name LS5 7 B R B R R 51 44 . 9044 B B AR R

2023-05-31 23



O xBc

EEEM

w5

BH 3%
() M. Apeaitiy, HEMOE TRk,
col_type FERRA,
col_comment TR,
file_format DLI REHE A7 k%0, CFF: parquet #£30,

table_comment

TR o

select_statement

T CTAS @4, HURERM select i 45 H B & B # A\ 215701

) DLI F# s

%<1-13 OPTIONS ¥R

¥ Ei::3% ZIAE
multiLevelDirE | 2 kAW T H . SECEN true false

nable

i, RN SIEARPUZR B AR P 3
i, A&7 HIH IS

compression

o ik a. — 0N parquet # 3NN 1R E 122
K, AL zstd s A% 2

o ERATRESRAT, MEIAES ().

o X EN, PARTITIONED BY W& 0 X ¥ LA R FHF], HAATHE
Column R Fa A, 43X F1) A S HF string, boolean,

bigint, long, decimal, float, double, date, timestamp 2574,

o QIENXERN, FXFTBMARETEME A N TEREJIN TR, B2 XY

B A0 DA 200 N o 75 TUPKS A o
o RN XEHZE LY 7000 1.
e CTAS @FKiBAJAREfR B RMIEM, A ZREIEDIXE,

o GUEE—3KkA Ty sre MR, IZROE T B key. value, XN HHE I 7)) 2

INT. STRING, FigERMIELmE =N zstd

CREATE TABLE src(key INT, value STRING)

'zstd');

o DIt (classNo) A7rX 7B, AlE—5k4 8 student 1138, BE& Y (name)

55340 (score) WIANNF-BL, A7A#iM% XA parquet.

CREATE TABLE student (name STRING, score INT, classNo INT) USING PARQUET

OPTIONS ('keyl'

= 'valuel') PARTITIONED BY (classNo) ;

tinyint, smallint, short, int,

USING PARQUET OPTIONS (compression =

2023-05-31
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(AR

“classNo” NS XFER, EXRFERIPERESRE—, BD “student(name STRING, score INT,

classNo INT)",

o fEEtl, KL 2 MEEEADRE L J.

CREATE TABLE tl USING parquet AS select * from t2;

1.5.2 {8 Hive 1858132 DLI %

LhREdIR

R

i Hive iB7:6)% DLI . DataSource i1 Hive 1872 B X HIAE T S Fr i R B s
AERE TR SR XSS E 25, EANE S5 U = FH I i

CREATE TABLE [IF NOT EXISTS] [db_name.]table name
[(col namel col typel [COMMENT col commentl], ...)]
[COMMENT table comment]

[PARTITIONED BY (col name2 col type2, [COMMENT col comment2], ...

[ROW FORMAT row_ format]

STORED AS file format

[TBLPROPERTIES (keyl=vall, key2=val2, ...)]
[AS select statement];

row format:

: SERDE serde cls [WITH SERDEPROPERTIES (keyl=vall, key2=val2, ..

| DELIMITED [FIELDS TERMINATED BY char [ESCAPED BY char]]
[COLLECTION ITEMS TERMINATED BY char]
[MAP KEYS TERMINATED BY char]
[LINES TERMINATED BY char]
[NULL DEFINED AS char]

e IFNOTEXISTS: #8E1%KH7 DAl R C A ER AT .
e COMMENT: FEFRMR.

® PARTITIONED BY: #&5&E4 X FE.

e ROW FORMAT: 17#iEH =,

)1

e STOREDAS: #8EFTAFEII TR, HaiiZzocst 7 N i8¢ TEXTFILE,
AVRO, ORC, SEQUENCEFILE, RCFILE, PARQUET JLFt& . £l DLI Fif 2440

S i

e TBLPROPERTIES: TBLPROPERTIES T-H]fu¥FF /' 45 R AN keylvalue @4 .

Eein, 7ER1EMER RN PARQUET i, 0 DL 15 &

TBLPROPERTIES(parquet.compression = 'zstd') K $i5 & % E 4 k% 2N zstd.

o AS: {#iJf] CTAS g%,

2023-05-31
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SR
*1-14 A
28 3%
db_name Database Z#%, HFRE. Br M FRIZL (O 4. AhER4%
T, BRI N RIZ T k.
table_name Database IR 4, HTFER BEMTRIZL (O Hik. ARgeal
Hey, HARUEFM TN RIZI k. DLEHIN Y. ~A21)(?![0-
9]+$)[A-Za-z0-9_$]*$. WRFFHFF TR EMAHHLS () WHE
Ko
col_name DL 5 7 B B Bl SR B 51 44 . 3148 BB Her R R Rk
() W ARy, HEPbasE 1t
col_type TR,
col_comment FEIR .
row_format 1T B RS
file_format DLI REHR A% :0:  3CFF TEXTFILE, AVRO, ORC,
SEQUENCEFILE, RCFILE, PARQUET .
table_comment KR
select_statement | HI-T- CTAS fir 4, RN select i) 4 Al 26 25 4 A 28T
B DLI &
EREID
o AU/ XFEIS, PARTITONED BY HETE /> X FIAUEAEL IS, HFZEE
ERIEAA, 43 [X B string, boolean,  tinyint, smallint, short, int, bigint, long,
decimal, float, double, date, timestamp %5 hive JFJf S F£F (1257 .
o IREEZNITXTE, X FEB AT PARTITIONED BY S /51aE, AR
BB T B ERL G E, BN HE .
o RIFIXHHZ S 100000 4.
e CTAS @kiEn)ARete e R jatt, AFFaIdnrxX k.
ANl

o fEE—IKA A src K, 1ZRATFE key. value, HXT R EHE IR 437 2
INT. STRING, JfrltR#ET Eise @it

CREATE TABLE src
(key INT, value STRING)
STORED AS PARQUET
TBLPROPERTIES ('keyl' = 'valuel');
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1.6 Mip&ZR

ThREfR

RN

KT

S5 A

AEE

P

o DIFEZS (classNo) N X 7B, BliE—ik4 N student 3R, BEEEH (name)
50480 (score) WANFE, HHfe e RN E4aHE 0N zstd.

CREATE TABLE student
(name STRING, score INT)
STORED AS PARQUET
TBLPROPERTIES (parquet.compression = 'zstd') PARTITIONED BY (classNo INT) ;

o fEEtl, KL 2 MEEEADE L J.

CREATE TABLE t1
STORED AS PARQUET
AS select * from t2;

DROP TABLE [IF EXISTS] [db name.]table name;

e OBS%: {UMERH cHdafEE, AMERTEAE OBS L% .
o DLIZR: MIERIHAE KAHN K e B (5 2 .

3=1-15 SRR

2% ik

db_name | R ELFR, HFEEL BFEATIRIZL (O k. ARE24di%T, HA
e AR AL T RIZR T2k .

table_nam | 4R,
e

PITE MR F R L AT 2 BT B 22 T AEAERT, B2, ATEUEAIN IF EXISTS K
G

1. Z% 1.4 Q% OBS Ku#H 1.5 i DLI KR FlHi iR G @i v iR o
2. TE4HTHTEEARE T IR 44 A test UK .

2023-05-31
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DROP TABLE IF EXISTS test;

1.7 EFR
1.71 EERBX

Ih et

BEUATEIREE T IA MR S qurdl E T ra R L AE.
BEER

SHOW TABLES [IN | FROM db name] [LIKE regex expression];
KT

FROMV/IN: fa@ 8l 4, ok e e e F R L.
SR

#<1-16 SRR

B8H 3%

db_name HURBELTR, hRh, SRR TS O 4. Ay, H

ANBELABCT AR RIZR T3k

regex_expressi | Hifs RN R AR

on
AEEIN

T
ANl

1. 2% 14 fg OBS £ul# 1.5 I DLI R 7= Fl ik G0 B o

2. BELGHTIEREE E TR TE R 5K

SHOW TABLES;
3. A testdb HIEE FATA LA test kK.
SHOW TABLES IN testdb LIKE "test*";
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1.7.2 BEFERIEG
ThEEAR

IR [B] 3] B R ) R TEA]
BEAE R

SHOW CREATE TABLE table name;

KEF
CREATE TABLE: ##&iEf],
S ¥R
<1-17 23RAA
¥ 9%
table_name | £4FR.
AEEIN
BT R IAEAE, 02 B .
w15l
1. 2% 1.4 0 OBS K 1.5 I DLI 3R R~ Ffid 61 a5 B 138
1. R[0] test # R FIEA].
SHOW CREATE TABLE test;
1.73 EFREM
Theetmt
BERMENE.
TBERE
SHOW TBLPROPERTIES table name [ ('property name')];
KHEF

TBLPROPERTIES: TBLPROPERTIES Tf] {0 ¥ H P 45 % U5 N key/value B JE .
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S5 A

EEEM

5

*1-18 SR AR

2% 3%
table name | 4K,

property_na
me

o > HANEE property_name I, iR B A JEE A AR

o iy {5 property_name i, HIR[ENZARE property_name FITX R

1 -

property_name Kk /N5 UK,

iR 7] test %1 J& M property_keyl H{H .

SHOW TBLPROPERTIES test ('property keyl');

1.74 EBIEERMBY

ANBEFIF 45 E 2/ property_name, 7504 Hi4 .

Theetmt
BERERTIITEY.
TBEKR
SHOW COLUMNS {FROM | IN} table name [{FROM | IN} db name];
K=
® COLUMNS: £,
e FROM/IN: frmfidini, SoisedhE T rRr%4. FROM 1IN %A X
A, AR
S AR
=1-19 BH1RAR
8 9%
table_name | £ LK.
db_name B PEAZ TR o
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EEEM

IR E IR L AU IR TP AR R, I 2

5

BFE student R HIFTA S,

SHOW COLUMNS IN student;

1.75 EREERMATX

IhReEIA
EERERNITE 71X
TBERE
SHOW PARTITIONS [db name.]table name
[PARTITION partition specs];
KEF
e PARTITIONS: FHH4rX.
® PARTITION: 4[X.
SRR
#+1-20 BHFEE
2% E13%
db_name Database % F%, HFEE BFMTRIZL (O k. AReRaisis,
HABELL FRIZR I3k,
table_name Database R4, HFEE HFEMTRL (O Hpl. ARtz
%, HABELA TNRIZR Ik, VCECRLIU N : ~(?1)(?![0-9]+$)[A-Za-20-
9 $1*$. WIRFFR M FREMLHRL S () GREEk.
partition_specs | /3 [X {5 5., key=value &3\, key N/rX 7B, value N4rX{H. #4>
XFBAZANFEB, ATUANE AN, 2 EBRILE MG
FXRER
AEED
B A o X IR DA B2 XK, Bl .
w1
e &F student E NHIFIFTA IS IX .
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SHOW PARTITIONS student;
e  F student £ dt="2010-10-10'1¢ 5 [X »

SHOW PARTITIONS student PARTITION (dt='2010-10-10").

EE%@ETI_'fn:b\

Iheetmt
BEERGIMEE . REFTE VIG5 H LA,
BEKR
DESCRIBE [EXTENDED|FORMATTED] [dbiname.]tableiname;
KEF
e EXTENDED: W RERMIFTACEHE, 8% R7E debug B HZI.
e FORMATTED: iz EoR A R I eEdE .
S ¥R
#=1-21 B8EEER
2% E13%
db_name | Database 4K, HIFEE. M TRIZ (O Hi. Argeaisiy, H
ARELL FRIZ T3k
table_nam | Database 1R 4%, HFERE. B FRIZk (O dpli. RNREZAIEL
€ ¥, HARECA N RIZ Tk, UCECARIIA: ~(?1)(?1[0-9]+$)[A-Za-2z0-
9 $1*$. WK FEMAREMHRE S () GREEX.
AEEIN
FTEENIRAGLE, B hs.
15l
F student K FIFTA FIIF 4 551 5597
DESCRIBE student;
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1.8 12243k
1.8.1 %\

Thgefmid

AN

WA 2R

ALTER TABLE [db name.]table name ADD COLUMNS (col namel col typel [COMMENT

col commentl], ...);

e ADD COLUMNS: #in#l.
e COMMENT: ¥k,

SHREA
#+1-22 BHEmA
2% 3%
db_name Database %, HFEE. BFATRIZL (O Hk. AReRdishy, H
ANBECL T RIZ T3k
table_name | X4¥R.
col_name T B AR
col_type FFBRAL
col_comme | %k,
nt
AEEIN
% SQL AWK IAT, FFR GO FUSINZ 45 5 7T e BARTE &5
5
ALTER TABLE tl ADD COLUMNS (column2 int, column3 string);
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1.8.2 FFE B K IR % iR A

Iheetmt
DLI $&ftZ A Thae, HTFEIEMADS5KE. TR ZRADIRE S, 7T EREE
R EAERT Cinsert overwrite 553 truncate #:4E), RS HNSM I LT EE — &
B Ta], a2 ] DO Or B8 T N R A T PO IR R, B AR R E R . HA
LA SQL VLGS % 1.14 LA &0k 5 5
DLI 45 2 A ThRE 24 RN S Frilad Hive B0 K OBS %, HAfAEFIELA LIS
# 1.4.2 1§ Hive iE1:A1% OBS £.
TBERE
o  JFEZMRATIRE
ALTER TABLE [db name.]table name
SET TBLPROPERTIES ("dli.multi.version.enable"="true"):;
o  XHZMATIRE
ALTER TABLE [db name.]table name
UNSET TBLPROPERTIES ("dli.multi.version.enable"):;
B ZRAThEE G, EHAT insert overwrite B34 truncate #R{EN < B 3h7E OBS 17
g R PG 2 A B S . R ZRATIRENG, T Emid w48 2 AR5
EESELE
RESTORE TABLE [db name.]table name TO initial layout;
KEF
e SET TBLPROPERTIES: WHEEEM, JHEZAIIEE.
e UNSET TBLPROPERTIES: HUH®REM, KHZRAIIGE.
SRR
#+<1-23 SR
2% R
db_name Database #%K, M5 EE. HrM Mgk (O Al Arersitr, H
AREL N RIZR Tk
table_name | KL,
AEEIN

DLI HUHE £ [T RE 4 AT S Hi T Hive 1L OBS %, AR RIELET LIS
# 1.4.2 1§ Hive iE7EA1% OBS %#.
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P

o B4 test_table, JF/5 £ AT

ALTER TABLE test table
SET TBLPROPERTIES ("dli.multi.version.enable"="true");

o {EI% test_table, KHIZRATIAE

ALTER TABLE test table
UNSET TBLPROPERTIES ("dli.multi.version.enable");

[ 38 2 FRA B 42

RESTORE TABLE test table TO initial layout;

1.9 srXFRMEX
1.9.1 //J\JJM?\E ( \3‘2?% OBS %)

Lhgefmid

AN

SHR A

A OBS 7 X KM )5, OBS RSEPRIEBA LM IXAE S AW XEREZEALUT
PR35 -

o 25 OBS 7y XFRABMARN N1 70 XK, Bodldli AliZhJE OBS KA A iy X ok
Pl 2, RS AT DRSS L7y X B HEAT 2 ) S8 454

o  TILHEIHXHIFAMEIES OBS 7 XREAE T, PATAE /AN XN Ar &
ARy X TCEEAS 2, JRSREIRTARSE RS N7y X A AT B SR AT

AR EATE f A ALTER TABLE fir 2 VRN 43 X IR S AR S AR AN 30 B

ALTER TABLE table name ADD [IF NOT EXISTS]
PARTITION partition specsl
[LOCATION 'obs pathl']
PARTITION partition specs2
[LOCATION 'obs path2'];

e |FNOTEXISTS: f8E1%K 87 LAt 5 7 X 82 I i g
e PARTITION: 43X,
e | OCATION: ZXi&4z.

FT1-24 BEEEHA

Y% ik

2023-05-31
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B% ik

table_name KAFR

partition_spec | 73X 7.
s

obs_path OBS i 42 -

EREM
RIS XB, MRS XF] (23RET PARTITIONED BY #7215 410
AR, TATERIME S XARREZ RN, SN . Cdmm s X IF
NOT EXISTS Gkt o
oy X AE IR A F B AT 0 X, N or XN R 248 2 A > X B, 18
5E B BB ATAE
“partition_specs” FHISEERNGH “()”. Hl: PARTITION (dt="2009-09-
09',city="xxx")»
TEARINSr XIS #4872 OBS 648, NIiZ% OBS M Z A& CAAAER], Bl&h
%:H:O
FRIMEZA X, H4L PARTITION partition_specs LOCATION ‘obs_path' 2 [8] FH 4%
KR F . Bt
PARTITION partition_specs LOCATION ‘obs_path' PARTITION partition_specs
LOCATION ‘obs_path’.
ATy XARE B 08 T Hax (BURE T H, W5 H s F il r o S8
RN BEWRAE1Z o XK. P R RIEZ 7 X H 3N I SO SRR
PFNBE S RPN FE B SN E R,
15
& OBS RINAUH—AZ X, LD EH N5 XEHE .
a. Jof#i ] DataSource i&EEBIE—4> OBS 43X %, 23X %A external_data, %
1% 1E obs://bucketName/datapath E%4% T o
create table testobstable(id varchar(128), external data varchar(16))
using JSON OPTIONS (path 'obs://bucketName/datapath') PARTITIONED by
(external data);
b.  # J1/> X ¥ H 53 obs://bucketName/datapath 4% . 01245+ 1
external_data=22 [543 [X H 5 K i 31421 obs://bucketName/datapath #5151 .
c. PATEHING XA, - X oS B AR
ALTER TABLE testobstable ADD
PARTITION (external data='22")
LOCATION 'obs://bucketName/datapath/external data=22"';
d. BN IX s fE, BUATHR A 7y X A BEAT B 2 S5 4R A
select * from testobstable where external data='22"';
i OBS £ A BAFXFY, HE KI5 375 X Hd .
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a. JuffifH DataSource A fIE —/~ OBS 47X, 4rIX %Ik external_data 1 dt,
A% 7E obs://bucketName/datapath #5435 T .

create table testobstable (

id varchar (128),

external data varchar (16),

dt varchar (16
) using JSON OPTIONS (path 'obs://bucketName/datapath') PARTITIONED by
(external data, dt);

b. ¥ I14>X ¥k H 53 obs://bucketName/datapath #4% . il l1#% Il
external_data=22 ¥ H 3% dt=2021-07-27 F1 H 3% F 042
obs://bucketName/datapath 4% .

c.  PUTEHIND Xand, Ko X roodEfE SR

ALTER TABLE

testobstable
ADD
PARTITION (external data = '22', dt = '2021-07-27') LOCATION

'obs://bucketName/datapath/external data=22/dt=2021-07-27";
d. Wy XDhfE, RURTARYE 73 X Z1 AT Hodls Bl S50

select * from testobstable where external data = '22';
select * from testobstable where external data = '22' and dt='2021-07-27";

192 B DX (A OBS &)

DhREfmik

BIERN

SHR A

ALTER TABLE table name
PARTITION partition specs
RENAME TO PARTITION partition_ specs;

e PARTITION: 43X,
e RENAME: Hr4.

£1-25 BEEHA

&% ik

table_name FTLFR

partition_specs | 4> X FE%.

2023-05-31
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EEEM

5

o Zmr ORI OBS R, ASFFX DLI RFATHAIE.

o PrEEMmASXIRMIX LA, BB o XA meEHibrX
HA, T

o I XRRIEMEANTBEHT XM, HEar Ao XN ESRE A 0 X B
TRE T BRI AR

e “partition_specs” HFHIZEBINHH “()”, FlUW: PARTITION (dt="2009-09-
09" city="xxx"),

# student FH 143 X city="xxx',dt="2008-08-08'F iy 4% N city="xxx',dt="2009-09-09'.

ALTER TABLE student
PARTITION (city='xxx',dt='2008-08-08")
RENAME TO PARTITION (city='xxx',dt='2009-09-09'");

1.9.3 Mf& 5 X

LhgefiR

AEE

AN

SHR A

R AEE X

=
5
d\

o JIEMER D XHIRLAE QAR Bl .

o JIEMIERE > XL TE CEAFER, BN A, A asin IF EXISTS
R IR .

ALTER TABLE [db name.]table name
DROP [IF EXISTS]
PARTITION partition specl[,PARTITION partition spec2,...];

e DROP: MIGENIX,
o IFEXISTS: ATZMIEREI D X AZE CEFER, Bl HEE.,
e PARTITION: 43X,

7<1-26 SEFEA

Y% ik

db_name Database % F5, HFEE. BFATRIZ (O Hk. ARERLIEL
7, HABELLFRIZTF k.

2023-05-31
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o]l

FE D

S 1%
table_name Database 1R 4, HTFERE BUEM I RIZ (O dHik. AREZ4l

By, HARULUTIRIZIH L. UTECHEN . A2 )(?'[0-9]+$)[A-Za-
z0-9_$]*$. WRFFR AT EMH RS S (D k.

partition_specs

X5, key=value JE(, key A4rIX 7B, value N7rIX{H. #F
FXFBRAZAEE, WUANESIEMTE, SMBRICE ErAr
HIX. “partition_specs” HHISHERINTAE “()” , Hiln:
PARTITION (dt="2009-09-09" city="xxx").

4y X 2 student (1) 43X dt = '2008-08-08", city = xxx'HfI[5

ALTER TABLE student

DROP

PARTITION (dt = '2008-08-08', city = 'xxx');

1.94 IBETFZZHEME T X (R OBS &)

Iheetmt
8 7 T I S M BR 2 X R — AN 2 A1 X
/EE.'\EEI_
o Zar LI ERIE OBS R, ALHFFXT DLI RBEATHAE
o FREMMER X R BIE CEFAENER, Bl HE.
o FREMERI o XA R CEAFER, BN, nr@EdEaFEm IF EXISTS
WG ZEE 1R
TEERR
ALTER TABLE [db_name.]table name
DROP [IF EXISTS]
PARTITIONS partition_ filtercondition;
K=
e DROP: flBrFEX.
® |IFEXISTS: FTEMIBRA ) X AZE EEAFIER, N2 4.
e PARTITIONS: %r[X.
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S5 A

+=1-27 BEGEHA

28

ik

db_name

Database 44 #%, 7 EF. By AT RIZE (O Hl. ARgk
7 HABELURIZIT k.

2%y

table_name

Database 1% 4, H7EE By M MRz (O k. AreRal
By, HARLLTRIZIT k. ILECH: ~A?!)(?1[0-9]+$)[A-Za-
20-9_$]*$. WIRFFR AR EMA RG] S D XK.

Zin M SHFRIE OBS R, ASLFEXS DLI RHEATIRAE.

partition_filterc
ondition

IR X R S . BAATRT DU LR A% 2

o <XF4> <K 4-1> <HF X HI| LA >
4. start_date < '201911'

e <partition_filtercondition1> AND|OR <partition_filtercondition2>
fil4n: start_date <'201911' OR start_date >='202006'

e (<partition_filtercondition1>)[,partitions
(<partition_filtercondition2>), ...]

. (start_date <> '202007"), partitions(start_date < '201912")

Nt
H4 77 X student 173X, 44 8 &P g o 8 S5 AR
alter table student drop partitions(start date < '201911"');
alter table student drop partitions(start date >= '202007'");
alter table student drop partitions(start date BETWEEN '202001' AND '202007");
alter table student drop partitions(start date < '201912' OR start date >=
'202006") ;
alter table student drop partitions(start date > '201912' AND start date <=
'202004") ;
alter table student drop partitions(start date != '202007");
alter table student drop partitions(start date <> '202007'");
alter table student drop partitions(start date <> '202007'), partitions(start date

< '201912");

195 s XuE (R

ThEEHEIR

Y ¥ OBS &)

BRI XKL E .

2023-05-31
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RN

SH5EA

EEEIM

w5

ALTER TABLE table name
PARTITION partition specs
SET LOCATION obs path;

® PARTITION: 4r[X.
e LOCATION: #rXi&4%.

£1-28 SEFHA

2 iR

table_name KR

partition_spec | /X #E.
s

obs_path OBS i #1% .

o TEAEINLE R X DR ORI, 5 NPERAS .

e “partition_specs” HFMSEBINHEAH “()”, FlUW: PARTITION (dt="2009-09-
09',city="xxx")»

o FTfREMIHTH OBS B2 CAAFAE AT IRAR, A MRS .

o  IUHMAXIBEMEAES THS (MREFHI, WFHI NEPATE SR
R WA WAAE R IZ S X idsk. F P T B RE 1% X H 3T AT SR AL S
PENBE SR FZE B AN B

4 student F 14X dt="2008-08-08',city="xxx'f] OBS 1= ¥ & N
“obs://bucketName/fileName/student/dt=2008-08-08/city=xxx ",

ALTER TABLE student
PARTITION (dt='2008-08-08",city="xxx")
SET LOCATION 'obs://bucketName/fileName/student/dt=2008-08-08/city=xxx";

19.6 BFRISXEE (A#F OBS %)

R

SRR AL O R 2 XA S

2023-05-31
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RN

SHLAA

/ilh\glﬁ

w5

MSCK REPAIR TABLE table name;
14

ALTER TABLE table name RECOVER PARTITIONS;

® PARTITIONS: 43X,
e SERDEPROPERTIES: Serde J&1%.

£1-29 SEFHA

2 ik

table_name LR

partition_specs | 7r X B .

obs_path OBS f#fi# 4% -

o AWM EERN R A XX ER, WHTFEE OBS _Lding X Hxr, H
Ik b A A Bz 16 X AS B B o sds FE R, @i “SHOW
PARTITIONS table_name” 4 & Hi¥ 15 X .

o X HFAIRLAULIRIRE KR A, Rl

“tablepath/partition_column_name=partition_column_value”.

IR P A #RAS SRR ptable 78 TCHUE FE T K 4r X A5 L
MSCK REPAIR TABLE ptable;
il

ALTER TABLE ptable RECOVER PARTITIONS;

1.9.7 REFRESH TABLE RI#i 3= TR

DhREfmik

Spark 4 T e m T R =22 A7 Parquet TR (G S . 2B 1 Parquet K, ZZ17ERI0EL
Pifs BT B, 330 Spark SQL I ARl N EHE (B PATIRES, IREHE B 5%
M

DLI.0002: FileNotFoundException: getFileStatus on error message

2023-05-31
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%35 Tl 28 H REFRESH TABLE SKf# it iZin)#l . REFRESH TABLE & H T #
B A IX S, BEHZATRICEHRE R, GERS RN 213 1 B i 38 in 5k 4 ik
b, FERFRACEIE RGN, ROFIEESIZ 5.

TBIERT
REFRESH TABLE [db name.]table name;
KT
T
S EA
#1-30 Bk
B8 ik
db_name Database %%, HFRE M TIRIL (O Ak, AREZaitir,
HARELL FRIZT 3k .
table_name %%% Database H1/%£ 4%, HFEE FFMFRIZL (O Hk. A
AR gy, HARLUTRIZIFk. ULECHIN . A2 ) (?!]0-
9]+$)[A Za-20-9_$1*$. WIRFHAT IR EMEHES S ) mHiE
Ko
AEEI
T
15l
TlHTR test F T RS B
REFRESH TABLE test;
1.10 SNEHE
IhREFEIA
LOAD DATA A I T8 A\ CSV. Parquet. ORC. JSON. Avro #zUHIBHE, Wl i
& Parquet 8 4% 2t 17 17
BEER

LOAD DATA INPATH 'folder path' INTO TABLE [db_name.]table name
OPTIONS (property name=property value, ...);
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KiEx
e INPATH: #iE#g1%.
e OPTIONS: EM¥%.
S ¥R
F<1-31 S¥EEt
¥ E7p%
folder_path JR GG B0 SO e sl S OBS #4438
db_name BB AR BARSEE, WAE 2 a0 80E % .
table_name FHESANBIEN DL £ K.
PLR A& AT PAFE SN B i P 4 i AR T
e DATA TYPE: #8& S AMEHEZRA, 277 CSV. Parquet. ORC. JSON.
Avro 257, ERIMEAN “CSV7,
fic & I3 N OPTIONS('DATA_TYPE'="CSV')
F\ CSV 1 JSON LRI, A =l n] DLk #E:
—~  PERMISSIVE: i%# PERMISSIVE #30R, an s —F & 2581 5 H br & 51
B RRUORVLELS, WZAT B9 3 BN null,
- DROPMALFORMED: i%# DROPMALFORMED &I, a5 3t — 5 Hdk 2k
5 HErRANEFRZTARILE, AT N ZAT 58 .
~  FAILFAST: #%&#f FAILFAST #ix(, S —FS8RALEE, N &Sid R
W, PRI
B E @I 7E OPTIONS HHiA T OPTIONS('MODE'="PERMISSIVE") 1T 1%
&,
e DELIMITER: AIUES A& HIeEDEEF, BRMEN “,7,
fic & 75y OPTIONS('DELIMITER'=",).
¥ CSV #idis, SZRFUN T AR 4 BE A«
- RS tab, Fll: 'DELIMITER'=\t',
— ATER TR, Bl: 'DELIMITER'=\u0001("A)'
- HE[E (), BRESBIENG S (") H. Bl 'DELIMITER'="",
~  DLI FEZFN00L (MA) FN0L7 (MQ), fll: 'DELIMITER'=\001("A)',
'DELIMITER'=\017("Q)'".
® QUOTECHAR: mIRIES A4 HigE s 57/ BRIMEN".
fic. & 35 )y OPTIONS('QUOTECHAR'="")
e COMMENTCHAR: TJUES AN s @i BsEfr. S ANEEN, wiiE
TR IBRNERE 74, ISAZAT B TR, JFEASH I BRHMEAN
#,
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== A
fic & T3 OPTIONS('COMMENTCHAR'="#)

e HEADER: AISRFERIE ARG A L L. BUETEEN “true” FI “false”. “true”
RoNERY, “false” FRonokk. BOMEA “false”. WREEFRK, ATULEFA
#4118 FILEHEADER S 4it %3k .

fic & 1y OPTIONS('HEADER'="true")

® FILEHEADER: WAk, FI{E LOAD DATA 4 it k.
OPTIONS('FILEHEADER'="columnl,column2’)

® ESCAPECHAR: Ui f F 4H7E CSV _EXt Escape TR BEAT /AR IGAE, 7] LAt
Escape F1F. BRIMEN “\7.
fic & 15"~ OPTIONS('ESCAPECHAR'='\\)

(MY

YNERTE CSV HUBRHMA ESCAPECHAR, i% ESCAPECHAR W4RENEIS (") M. filgn:
"a\b”,

® MAXCOLUMNS: iXm[iESHIRE [ E—4T, CSV Mt &Mt iR II%L.
Fic & 154 OPTIONS('MAXCOLUMNS'="400")

#<1-32 MAXCOLUMNS

AESH AW MR BAE
MAXCOLUMNS 2000 20000
(RERY::

ZE MAXCOLUMNS Option BYEfR, SABUESXT executor WAGFEEEXK, FRLASASIETTEE
SHTF executor REAEBTILM.

e DATEFORMAT: #&:5&5I1 H k& =K.

OPTIONS('DATEFORMAT'="dateFormat')

(10 588

o BHAMENR: yyyy-MM-dd,

o HEARTE Java WHEIER =R EIsE. 7 Java WHEBFI EER &£, KRINEs|1E0)
HN=ERrA 87 fle B2 SRR AERES, BRERAEEEFRTE. 5EF
EREPES|S () SRSk, NERRTE T AIE, MAAHTENR. Java BEREN
BEIE 1-33,

7<1-33 HEARBTERER FRENX

BXFH | BHSHETE i

G LI IRAT AD

y Fy 1996; 96

M HAn July; Jul; 07
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BAFH | HAsEE TR zt]

w b K 2T(IZFHIER 27 JH)

W EIL R iDYE 2(1ZH 1% 2 )

D PR 189(IZAF % 189 K)

d H iR 10(iZ H 128 10 k)

u B R % 1= B#l—, .., 7= 2#H
a am/pm Hxic pm(F i)

H 24 /)N % (0-23) 2

h 12 /i #5(1-12) 12

m I EhE 30

s M 55

S ZMH 978

z H X Pacific Standard Time; PST; GMT-08:00

e TIMESTAMPFORMAT: & & &Il ft i ] s =X
OPTIONS(‘'TIMESTAMPFORMAT'="timestampFormat")
[MARY:
o ERAMENN: yyyy-MM-dd HH:mm:ss,
o ARSIV Java NASIEHENFRAERISE. Java RYERENFRIEEE I 1-33,

e MODE: #8ESANIFEERICRIAHEEN, LE=Fi%&T:. PERMISSIVE.
DROPMALFORMED #1 FAILFAST .

OPTIONS('MODE'="permissive")

(MRt
e PERMISSIVE (BAIA): REJREUBARAT bad records, SNSRIBEIAFEIEHEAIFER, WEELTI null
e DROPMALFORMED: ZEZIETCEf#MTAY bad records
o FAILFAST: BEITTEMFTANCRAES, HHSEF6E Job KK

e BADRECORDSPATH: f&7E § Nid 2 EiiR1dxk A2k H %
OPTIONS('BADRECORDSPATH'="0bs://bucket/path")

(11 #58A
BeEIZEfS, MODE AAJfE, [EXE/9"DROPMALFORMED", BUISREBMINEEHEANIERSAN
FIBtRR, MBEREMAICRFEEIEEERICRFEE R,

2023-05-31 46



O xBc

EEEM

BNl

S\ OBS %, 7 OBS R 15 E MBI e, 5 RBAR R W
SR NEHE R

IS S NAT T OBS 842 b1 5 ah ¥ .

ANV R KR IR GBI, HANE MR RAEFRME, FEEANK

T

SRR H R e — AR, AR AR EIES.

24 OBS #f H 3 N CERAAF R AR, SNBSS TR Mz AR R 1 SO
E[ gl

F A PARQUET. ORC /¢ JSON FEAYHHR IS, 7145 % DATA_TYPE iX—
OPTIONS, HUILLIERINT) “CSV” #& XBATHENT, NI FE T AR EIE#% A
R,

$ A CSV J JSON 27U dmt, e & H A5, FEfRE
DATEFORMAT 2 TIMESTAMPEORMAT &35, 75 LK LLERIA A H 27 B2 e 18] ka2
HEAT BT -

(AR

ENMUEFIES ¥ 1.4 Q)2 OBS & 1.5 £liE DLI = RAEIA QI RIAYZE,
AIfEH R HEAPE CSV XS AT DL %, “t” AERAY

LOAD DATA INPATH 'obs://dli/data.csv' INTO TABLE t
OPTIONS ('DELIMITER'=',' , 'QUOTECHAR'='"',6 'COMMENTCHAR'='#"', 'HEADER'="'false"');

Al H N FE AR JISON SCES AN B DL 3, “jsontb” NE 4.

LOAD DATA INPATH 'obs://dli/alltype.json' into table jsontb

OPTIONS ('DATA TYPE'='json', 'DATEFORMAT'='yyyy/MM/dd', ' TIMESTAMPFORMAT'="yyyy/MM
/dd HH:mm:ss') ;

1.11 FENEIE

DhREfmik

AR

¥ SELECT #rif) &h R el S 2 dsim N B8 o

¥ SELECT Arifi 45 S4di N 3%

INSERT INTO [TABLE] [db_name.]table name
[PARTITION part spec] select statement;
INSERT OVERWRITE TABLE [db name.]table name
[PARTITION part spec] select statement;

part_spec:

: (part_col namel=vall [, part col name2=val2, ...])

2023-05-31
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AEE

W E AR N B L
INSERT INTO [TABLE] [db_name.]table name

[PARTITION part spec] VALUES values row [, values row ...];
INSERT OVERWRITE TABLE [db name.]table name

[PARTITION part spec] VALUES values row [, values row ...];

values row:
: (vall [, val2, ...])

#<1-34 INSERT &%

2% Fi::p

db_name i E AT INSERT fir & HUR PITE B FE R 44 B

table_name EHHAT INSERT w2 [ 1 2K

part_spec REFFHI D XE R HoXTBONEZANTEBL fEASIANT

B, (HEMUACLEXNAME, KRGV EX R TX. AR
X #f % s vF 100000 .

select_stateme | J5i% () SELECT #5if) (5Z#F DLI %. OBS %) .

values_row | EEE A IR, 515512 1] FIE 5 4.

RWIEAEATFAE

WRBNE DX AT B ES X, ME “part_spec” 1A IE 7B E SELECT i
G

PEAE N OBS SRAEE R R fedi & U Je %12

PRI H A5 2 EHR BRI H BB OZARE], 75 4 AN SR
@@iﬁ(ﬁlﬁ*%’%i‘%a‘#ﬁﬁ)\%ﬁﬁ, A — MR R AR, FEFAR
o

INSERT INTO a4 FH T E g5 Sae 2| BAsR .

INSERT OVERWRITE 4 H 178 s I &+ O A AR .

INSERT INTO 154 1] LLIF4734T, INSERT OVERWRITE 4 R HES X R A
I (17 e N B0 A [R5 A 20 X A AT BAFEAT

INSERT INTO 154 #1 INSERT OVERWRITE i & [FIN 4T, Hoah 52 R A .
TEMRRAE N 2 H bR R i fE TR R 3 N s

Xt Hive 48 X 1204 INSERT OVERWRITE, SCHRE 505 & BI04 X EHE, AN
R R

W T 248 55 DataSource R A8 € 7 X #, FEGRE S
dli.sgl.dynamicPartitionOverwrite.enabled=true, Fifid “insert overwrite” &%)k
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I, “dli.sgl.dynamicPartitionOverwrite.enabled” ZRINE N “false”, FnE xR
HdE. Bl

insert overwrite table tbl partition(partl='vl', part2='v2') select * from ...
(AR
F HIERRRAREEETIS>SQL fRiEs" WH, REREEOALE "RE", URESH.

o EIMAE “spark.sql.shuffle.partitions” S%r] LAk & Ik DLI & 4E OBS #i-H 4 A1)
SCHEANG RIS, O TR MURE, 7E INSERT i5A) 50l | “distribute by
rand()”, AT LA IIACERAENY R . B

insert into table table target select * from table source distribute by

cast(rand() * N as int);

15l
(MY
SNMUIERITSE 1.4 Q& OBS K& 1.5 G DLI RPARGIHHACIEIT RIAYZR.
e i SELECT #rufj&h Fim N R+
- f§iH DataSource 556 E#— parquet #& Ui 73 X &

CREATE TABLE data_ source tabl (coll INT, pl INT, p2 INT)
USING PARQUET PARTITIONED BY (pl, p2);

- WAEWEREX (pl=3,p2=4)F

INSERT INTO data source tabl PARTITION (pl = 3, p2 = 4)
SELECT id FROM RANGE (1, 3);

- EAFRAEREREIDX (p1=3,p2=4) F

INSERT OVERWRITE TABLE data source tabl PARTITION (pl = 3, p2 = 4)
SELECT id FROM RANGE (3, 5);

o IR AHHETE AR
~ i Hive BN —A parquet #2014 X R

CREATE TABLE hive serde tabl (coll INT, pl INT, p2 INT)
USING HIVE OPTIONS (fileFormat 'PARQUET') PARTITIONED BY (pl, p2);

- AP EIERX (pl=3,p2=4)F

INSERT INTO hive serde tabl PARTITION (pl = 3, p2 = 4)
VALUES (1), (2):

- HEAFEGE R X (p1=3,p2=4) P

INSERT OVERWRITE TABLE hive serde tabl PARTITION (pl = 3, p2 = 4)
VALUES (3), (4);

112 B=8iRE

Lheefmid

T Bk DLI 8 OBS EHIHE .
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RN

XEF

FEEIN

5

TRUNCATE TABLE tablename [PARTITION (partcoll=vall, partcol2=val2 ...)];

*1-35 8%
B 3%
tablename T EHAT Truncate fiv4 () DLI F8k# OBS £ 4 K.
partcoll T EMHBR ) DLI R 5k#E OBS K15 X 4 K.

W FFHAER DLI K53 OBS R AU

truncate table test PARTITION (class = 'test');

1.13 EHERER

Theedmik
INSERT OVERWRITE DIRECTORY H T &ML R HEHEE AR ER H 3, %
CSV. Parquet. ORC. JSON. Avro ¥\ 1T170i% .
BEEN
INSERT OVERWRITE DIRECTORY path
USING file_format
[OPTIONS (keyl=valuel) ]
select_statement;
Xz
e USING: fgEFT7iER%.
e OPTIONS: FHEMJEMHSIR, ARTEDI,
2
%1-36 INSERT OVERWRITE DIRECTORY £ ¥k
2H 3%
path B A 45 5 N OBS #1%,
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B%

ik

file_format

5K, L FH% CSV. Parquet. ORC. JSON. Avro
2.

L1 i%ER

file_format 9 csv A,

EEEM

options SE{ATLASESE 1-9,

o EIIALE “spark.sql.shuffle.partitions” S LA B AE DLI 3R7E OBS 4 H 4l A1
SN R, O T B EEBTRL, 7E INSERT #&A) /5 ml N b “distribute by

rand()”,

AU AR B AL R I A R

insert into table table target select * from table source distribute by

cast(rand() * N as int);
e [ilE AN OPTIONS(DELIMITER'=")i}, wLARESBBTF, ERIMEAN “,7.
XFF CSV #idis, SCRFUNT AR 4 B4«

- RS tab,
- AR

#iltn: 'DELIMITER'=\t,

FAF, Hln: 'DELIMITER'="U0001("A)",

R (), REIBUAHERES () P Bl DELIMITER= "

—  DLIFREFHF\001 (A FIN017 (MQ), Hl4n: 'DELIMITER'=\001("A)",
'DELIMITER'=\017("Q)'s

BNl

INSERT OVERWRITE DIRECTORY 'obs://bucket/dir'

USING csv

OPTIONS (keyl=valuel)

select * from dbl.tbl;

1.14 ZhRAZ DR E B 1E
1.14.1 1% B Z R A Z 10 B HE IR E B HA

7E DL HUE Z WA Th Rt R Ja, &AM EBIRERE 7 8, ol LUEd AL E R4S

“dli.multi.version.retention.days” %R BE JE . LR WM 2 R BUE J5 22 7E AT
insert overwrite 53 truncate B2 H A TIE . RGBS X R,
Al LAY B R B “dli.multi.version.retention.days” V¥R EE 3. TS IS 2 iR ATH

At SQL 1EVE1E

27 1.8.2 JI)a Bk AR 2 A .

DLI %¥ £ A ThBE 24 A S Frlid Hive 1574 GI2 ) OBS £, HAK#E R SQL iEvLn]
PLZ% 1.4.2 1§ Hive 83542 OBS %.
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RN

XEF

SHR A

EEEIM

BNl

ALTER TABLE [db_name.]table name
SET TBLPROPERTIES ("dli.multi.version.retention.days"="days");

e TBLPROPERTIES: TBLPROPERTIES T-fJ45 2 %N key/value )&

#<1-37 BHRAA

2% iR

db_name BAREEAFR, HERE Br M RRIZE (O . Areeaisir,
HARE LA F0 R RIZR Tk .

table_name TR

days AR E M BHRRE M HIE. BN TR, #IKEE 137
RIGHEN -

DLI $## £ f A Th e 4 a1 2 BBt Hive B0 1) OBS 3, BAREFELE LIS
% 1.4.2 {8 Hive iE7%4% OBS %.

£ DLI Hifls Z A, L& % B fR B I 1804 5 K

ALTER TABLE test table
SET TBLPROPERTIES ("dli.multi.version.retention.days"="5");

1.14.2 EF LA Z N HIE

IhREFEIA
7E DLI #ls Z A Th AT A 5, 0] LB SHOW HISTORY 4 f & R 45 1 51
o BRI Z RAIEREES % 1.8.2 /8 800 ISR 2 A .
DLI #¥5 2 iR AR Th g 4T S RFE Hive 1EVE A1 K OBS %, HAR#EE SQL ifvkn]
PLZ%# 1.4.2 {1 Hive i&E A7 OBS .

BEER
o  EHFEFENIESXKRMEMEIEE L

SHOW HISTORY FOR TABLE [db name.]table name;
o EHEREHXHRMEIREL
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SHOW HISTORY FOR TABLE [db name.]table name PARTITION (column = value, ...);

X
® SHOW HISTORY FOR TABLE: %7 %14 .
® PARTITION: f8EX5.
SR AR
#<1-38 BEijtAA
2 9%
db_name BAREEAR, HFERE BE M NRIZR (O k. Argeaizis,
AARRELAE A T RIZR T3k o
table_name T2 o
column XA .
value 3 X 1) 44 %6 B AL -
AEEM
DLI 4 £ Wi A Th g 4 Hi S il it Hive 18018 H) OBS %, BAA@FIERI LIS
% 1.4.2 f# [ Hive i&7:41% OBS %.
w1

o (£ DLIHEZ A, EHERK test_table 2 hiA & 1y £ -

SHOW HISTORY FOR TABLE test table;

o TEDLI #ili Z A, AFHIFIXE test_table XN dt 43 X 192 FRAS & 1 s o

SHOW HISTORY FOR TABLE test table PARTITION (dt='2021-07-27");

1.14.3 k8 Z IR A& 10 B3R

InREFEIA
7E DLI $¥s Z i AR TR A Ja, & LLEd RESTORE TABLE iy &1k & % 575 X £ 4
B EIRA . JFJR IS M 2 A AE 2% 1.8.2 TF )8 B BUE 2 A
DLI ¥ 22 WA ThBE 4 i SZHlid Hive 1E:02 ) OBS %, HAKE % SQL iEvEn]
LLZH# 1.4.2 1] Hive iE:A)72 OBS %£.

TBIERT

o IR ARI X R A BIHR R RRA ) 2 10 s

RESTORE TABLE [db name.]table name TO VERSION 'version id';
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o RSy DRI Ay DXEHE uFi 5 WA ) 4 0 K dfe

RESTORE TABLE [db name.]table name PARTITION (column = value, ...) TO VERSION

'version_id';

KiEx
e RESTORE TABLE: 1&k& &%k,
e PARTITION: f55E4 X%,
e TOVERSION: fREMAS . EARRIRCAS AT LLEE SHOW HISTORY 43k
0, VEIBIES% 1.14.2 BEZIRASHEE.
S ¥ RH
7=1-39 SRR
2% iR
db_name BAREEAH, B Br AN RIZE (O Hk. Aagedizir,
HAGEAE T AT RIZR 3k .
table_name TR
column DX FN 4
value I X B 44 556 N PR AR
version_id R RA SR E K EHE . BARPIRA S o] L@ SHOW
HISTORY 43K, HIHHES % 1.14.2 BF 2 A &0 5 .
FEEEIN
DLI $¥5 2 F A Th e 4 RT SZ @i Hive iEE02 1) OBS %, HAAHZE SQL iEykn]
PLZ% 1.4.2 {1 F] Hive &6 OBS %.
ANl

e {F DLI F#s Z A, PkE AR5 [X 3R test_table 2 £ h A 20210930,

RESTORE TABLE test table TO VERSION '20210930';

o {EDLI F¥EZhAT, KE /X test_table XF M dt 43 X Fidf 24 20210930,

RESTORE TABLE test table PARTITION (dt='2021-07-27') TO VERSION '20210930';

1.14.4 B¢ & 2 iy AT HAZ 3R Bl Y4tk

heedmik
7E DLI Bl Z AR ThREFF I8 5, 1 ) #4840 Bl 5 B2 AE AT insert overwrite B¢
truncate i5A)I 24 RS BEEFE. OBS F47 3044 R Gt n] DL e B [R50k s il b4
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AN

KT

SHLAA

AEE

w5

VERE AR A0 Bl . B R BYEASINECE “dli.multi.version.trash.dir” B a] F )& [A11i
ViIhRE. AR AL RATERE S % 1.8.2 )8 8 R 2 A .

DLI 34 2 MR Th g Ml SCRRdEid Hive A1) OBS &, HA#ER SQL Bkl
PAZ% 1.4.2 ffH Hive ifEGI4E OBS %.

ALTER TABLE [db name.]table name
SET TBLPROPERTIES ("dli.multi.version.trash.dir"="obs MZhAEEsHFE") ;

e TBLPROPERTIES: TBLPROPERTIES T-fJ45 2 %N key/value )&

=1-40 BERAR

¥ 9%

db_name HOREAHR, BT SR TR (O . FRERANCT,
HARELAE TR T Rk .

table_name LR

obs i Z iR AR | 2477 OBS KATEM FHI—ANH %, ol DN HE 75 S H 5%

ek H 5% %o ELln4aT OBS KATTEHMIE N “obs://bucketName/filePath” ,
OBS F Hx F & @& Trash Hax, Wz EIEs H 3 rT LR E N
“obs://bucketName/filePath/Trash” .

o  DLI ##5 Z A ThAE A Hi{ SC B Hive 815621 OBS %, HAKE £ SQL i&
AT PAS % 1.4.2 {7 Hive i&746))% OBS % .

o [alirst it BhiE B AG 2R OBS JFAT U R S KA 0 B [mI it e 1) 2 i ol 341
M. BALERZHET .

a. ff OBS &=l G Ui AMIER: “IAT RS , BEx NI XRG4
o

b. fE “IEMECE” TR A FIRIN 7, G0 el g AL dr ST .

76 DLI B 2 hicA i, et e 25 (el UAcsnks Tom sk i oot 3 0 & A s, 58 [k 2] OBS 1)
[ Trash H=x T,

ALTER TABLE test table
SET TBLPROPERTIES ("dli.multi.version.trash.dir"="/.Trash"):;
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1.14.5 B Z A=
INREFEIA
2 WA KA A5 B ) R AE R BFRIAT insert overwrite 5. truncate 1A ik, LAY
%B’J%Hﬁzliiﬁﬁfﬁ‘%ﬂﬁﬂﬁﬂﬂ%mm}: $1%32 A2 AT insert overwrite B
truncate 15 A)IT, 2 RRCASIR B S RSN BE A 2 B i . o] Dok A S T 44 SQL
2 FEN AT 2 A B RS .
BEER
BB 22 FROAOR B A 0
clear history for table [db name.]table name older_than 'Hf[HE';
KT
e clear history for table: 7 ¥ %2 i A %45
e older_than: #55Ei BE 2 MCASEHE (1) i 8] 3 ] o
S#REA
F*<1-41 SHIHER
2% 3%
db_name HsFEAIR, HFE PTG (O k. AReeaitis,
HARE LA Rk .
table_name TR
N ] K I V22 TR i) R 2 71 ) 22 RS e - B T U7 50 yyyy-
MM-dd HH:mm:ss
AEEI
o DLI H¥s 2 AR Dy e Murf S Frimd Hive 185012 OBS &, HiA#E#EL SQL &
?i_f PLZ# 1.4.2 1§ Hive i34 OBS %.
L4 2t 2 A2 M 5 24 A AR 0
AN
B dliTable 1E 2021-09-25 23:59:59 Z Hij A= L1 2 iR A (22 AR A it 2= [ e —
AN A S 1] B AR s 1)) o
clear history for table dliTable older than '2021-09-25 23:59:59"';
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1.15 BEiRi%E$E HBase &
1.15.1 83 DLI % Et HBase

gk

AR S

RN

{§i F§ CREATE TABLE 74617 DLI % 3f¢H HBase F O i % .

o (i DLIF K HBase 2 i i B0 AR FE IRIE Sz .

/o

UNRTERAN 1P IS, 2% «é&ﬁﬁﬂi‘m%ﬂﬂ)ﬁ‘éf‘%» EP “HESR SRR

o

LI AT A& e o S

e i/ RowKey

CREATE TABLE [IF NOT EXISTS] TABLE NAME (
ATTR1 TYPE,
ATTR2 TYPE,
ATTR3 TYPE)
USING [CLOUDTABLE | HBASE] OPTIONS (
'ZKHost'="'xx"',
'TableName'='TABLE IN HBASE',
'RowKey'='ATTR1',
'Cols'="ATTR2:CF1.Cl, ATTR3:CFl.C2"');

e & RowKey

CREATE TABLE [IF NOT EXISTS] TABLE NAME (
ATTR1 String,
ATTR2 String,
ATTR3 TYPE)
USING [CLOUDTABLE | HBASE] OPTIONS (
'ZKHost'="xx"',
'TableName'='TABLE IN HBASE',
'RowKey'='ATTR1:2, ATTR2:10',
'Cols'="ATTR2:CF1.Cl, ATTR3:CFl.C2'

#1-42 CREATE TABLE &tk

&% ik

USING 8 € hbase datasource, "CLOUDTABLE"E{"HBASE" —i%t—, K/NEA
[CLOUD | k.

TABLE |
HBASE]
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EEEIM

S¥ Haik

ZKHost HBase HH£ 1 ZK bk
SR ZK el 75 Z e 0 i B YR
e {Jjl7 CloudTable ££5f, A5 ZK FE#Hbbl (WMD) .
e Uil MRS 4£8f, 'S ZK 7T 1P 5 ZK Xt abui I, %304

"ZK_IP1:ZK_PORT1,ZK_IP2:ZK_PORT2".

1% AR

TableNam | #5E7E HBase SRt OO £ 4 .

e

RowKey | $B5E1EA rowkey (1) dli LBER 7B, 3237 rowkey 5404 rowkey.
rowkey X FFHUE 5 String K8, ATFEIREKE . HA rowkey LR
String 8% K&, #&h: BUAL LKE B4 2. K.

Cols I E 540 BE ) DLI 5B 5 HBase R IFIZ AKX Nk Fk. Hr, B

SHITHCE DLI £ 7B, B9 )5 E HBase RIGE, M “7 77k
HBase KAk 5514 .

#PTEAIE R AR RAT, v CLEE N IF NOT EXISTS S40bkidt %44

o

)F’:Z
ey o

OPTIONS i ZHE LIk, AN EANEE, ESEE RN EH

OPTIONS w55 NIE AT JE ANRETT 4%, S hg o bl 4 e 24l .

T KA A RN SR A/ R &

B RN B0 B A 48 SO0t B B 2R 28, H B SR 2540 9 boolean.

short. int. long. float. double I string.

YE9 RowKey 5B (i EiRiEE i) ATTRD, HAEAGE N null, KEEZER

T 0, /INTEEET 32767

Cols 5 RowKey #1117 BN R (I E & A 415 DLI R I FBARFF—3, BIRF T

H ) BER R % 3 Cols F1 RowKey o, {E 25 A LT &

14 Rowkey H S String 287!, 7EAE 414 Rowkey i, &A@ MG L 20 1

K. 2 Rowkey 5 7B R — AN, 27 B2 nT DLE SCRE TR

HHRRA, FHAREHESKE,

7E4H 4 Rowkey 37 5

- 46\ Rowkey HHE i, a0 R EANE M SEPREGE K BE LU Y Rowkey B
fee KR, WISTEEER G ANOFF; W A& M s PR &
FEEL @ ARy Rowkey I UK R LK, 2> 7E S brddi A HBase [ 53k
1

- U HBase L[ Rowkey ZG# iy, an SRS & M i) S bR Eicas i R LU s 1A
N Rowkey I 48 5€ K FE R, 24t 7 (OutofBoundException); 15
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5

FA SR A R SE R B 2 L R R A Rowkey I 415 58 RO B 4G,

BN 7 08T

CREATE TABLE test hbase(

ATTR1 int,

ATTR2 int,

ATTR3 string)

using hbase OPTIONS (

'ZKHost '='to-hbase-1174405101-CE1bDm5B.datasource.com:2181"',
'TableName'="'HBASE TABLE',

'RowKey'="ATTR1"',

'Cols'="'ATTR2:CF1.Cl, ATTR3:CFl.C2');

1.15.2 $IEAEIE ZE HBase 3=

Lhgefmid

R

INSERT INTO 4 DLI & i a4 A\ 21 2 OCEKIT hbase K H .

o} SELECT it 4 BAH A B FK .

INSERT INTO DLI TABLE
SELECT fieldl, field2...

FROM DLI_TEST]

WHERE where condition]

LIMIT num]

GROUP BY field]

[ORDER BY field] ...;

o CRRFEURIARIR D,

INSERT INTO DLI TABLE

[
[
[
[

VALUES values_row [, values _row ...];

SELECT X N BE7 i iH15 5% 1.28 SELECT EAEA],

=1

#*1-43 BEEA

BH i35

DLI_TABLE COVESYRE R DLI R AFK.

DLI_TEST NS R A B %

field1,field2..., field #* “DLI_TEST” "i5IME, FHEILEE “DLI_TABLE”
FIMERIZRAL,

2023-05-31

59




O xBc

B%

ik

where_condition

EERLTBURYS U

num

XA A RFEATIRE], num SESCRE INT 284,

values_row

ESRARIRPIIME, F1 55 ZRALE 5726,

AERE

BNl

DLI &I E L AFAE

fE “1.15.1 4% DLI & CHk HBase” TG+, OPTIONS HLf#) Cols & &
BB R S ALELE, insert into $UAT I 244

WIERAE A K (rowkey, Fi%&, 1) CAETE, WHATIHNEEIER, 2% 5 hbase H1AH R
K (rowkey, F1iE, 1),

ANV R — K RIFRIENEIE, BHAE — MR RAEFRME, FEEHAKL
T

A H INSERT OVERWRITE .

iR “user” HHIBIEHAR “test” .

INSERT INTO test
SELECT ATTR EXPR
FROM user
WHERE user name='cyz'
LIMIT 3
GROUP BY user age

%Aﬁﬁ “177 i”% “test” E':[

INSERT INTO test
VALUES (1);

1.15.3 &1f] HBase &

AR

SELECT #54 H T2 if) hbase 2 4 i) 5z .

SELECT * FROM table name LIMIT number;

LIMIT: XTE )45 E3k T R4, number Z30{X 0 Hr INT 2871,

P& R L AUe CEAFERIR, B .
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Nl
1 test_ct HPHOECR.

SELECT * FROM test hbase limit 100;

BT E

BT hbase #H4THEd 7€, B HBase Client i JE 4 14545 HBase IR &5 ik AT A 7,
HBase Al 55 SR [l F 7 75 ZE s, $27  Spark SQL Efj FIE . %f T HBase A
TEEHL e, B4l 4 Rowkey AT, BEf%M Spark SQL #H4T .

o AW NERI R
- BdERAEY R

Int

boolean

short

long

double

string

[MARY:
float BRI EIA T E.
- iEKM R
m AJERA N> < >=,<==1=and,or
il :

select * from tableName where (columnl >= valuel and column2<= value2)

or column3 != value3

m JEZME N like A1 not  like, CEFRTSR, SR A UL
Bl

select * from tableName where columnl like "%value" or column2 like

"value$" or column3 like "%value%"

RSN IsNotNull()

il

select * from tableName where IsNotNull (column)
m PEEA N innotin

fian

select * from tableName where columnl in (valuel,value2,value3d) and

column2 not in (value4,valueb5,value6b)

m 38N between _and _
il

select * from tableName where columnl between valuel and value2

n 5 rowkey T rowkey i€
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fil4n, 204 Rowkey 4 columnl+column2+column3, #E17F rowkey £t
W

select * from tableName where columnl= valuel

ASCFFEW N ER R

- BRERAR

PR EIR SRR BRI AL, AR R AR R A SR &) R

- JuEFRMR

] Iength, count, max, min, join, groupby, orderby, limit 1 avg %%
RS
il

select * from tableName where columnl > (column2+column3)

1.16 FEiFi%E# OpenTSDB %%
1.16.1 6] DLI 3 X% OpenTSDB

Lhgefmid

ARSI

fii il CREATE TABLE i &6 & DLI % Jf: 551k OpenTSDB _E LA ) metric, i%15V%5C
¥F CloudTable k45 ) OpenTSDB 1 MRS K45t OpenTSDB.

617 DLI % 551K OpenTSDB 2 Bl 75 61 2 P V5 4% .

HERT
CREATE TABLE [IF NOT EXISTS] UQUERY OPENTSDB TABLE NAME
USING OPENTSDB OPTIONS (
'host' = 'xx;xx',
'metric' = 'METRIC NAME',
'tags' = 'TAGl,TAG2'");
XBEF
3%1-44 CREATE TABLE S#i3Hi4
B¥ fad
host OpenTSDB &b .
FREL OpenTSDB i ek 75 5 61 i s VR ik 32 .
e ijjli] CloudTable OpenTSDB, 15 OpenTSDB & #eithiik.
e Pjinl MRS OpenTSDB, #fff F iR AY P EIER:, JH'S OpenTSDB
FIEAEST i IP 5 1, #3508 "IP:PORT", OpenTSDB f71£ £ ™1
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S 1%
R, F S kg
metric Fr B DLI 3R XS M1 OpenTSDB H1 ¥ bR 4 K o
tags metric XF M IARZE, FTIUA3S, g, PR REERE. TR 1A
FI8A, L« 4rBE, BHEEXR metric FTA tagk FI{HE .

EEREI
87 DLI A, AFESEE timestamp Al value 7Bt RESHRIETEE M) tags H Iz
FEL AN TR, Hrh TAGL il TAG2 H tags 1R5E -
e TAGLI String
® TAG2 String
® timestamp Timestamp
e  value double
3l

CREATE table opentsdb table
USING OPENTSDB OPTIONS (

'host' = 'opentsdb-3xcl8dirl5m58z3.cloudtable.com:4242"',
'metric' = 'city.temp',
'tags' = 'city,location');

1.16.2 A EIEZE OpenTSDB %

IhREIR
A INSERT INTO 7244 DLI =2 (1) %d i A\ 2 2O H OpenTSDB metric H.
(1 i%8e
% OpenTSDB _EANELE metric, IEAZUERTSTE OpenTSDB _EBEIBIFE—FHI metric,
TBIEBR
INSERT INTO TABLE TABLE_NAME SELECT * FROM DLI_TABLE;
INSERT INTO TABLE TABLE_NAME VALUES (XXX) ;
* T
2R1-45 INSERT INTO &#i3iid
S¥ fik
TABLE_NAME FT B OpenTSDB £ 4 .
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EEEM

w5

B%

ik

DLI_TABLE

B DLI RAFK.

o FHAMBHEAGEN null; FEAMEEEAR, SEREEE; HANEHE XF value
HAF, W85 EEE.

o NI #F INSERT OVERWRITE iE¥:.

o RNEVONFE—IKRIFRIGALIE, A — MR RAEF KRR, FEEIAL

Ij&o

o IS U H 3 FF yyyy-MM-dd hh:mm:ss.

INSERT INTO TABLE opentsdb table VALUES ('xxx',

1.16.3 &if] OpenTSDB &
SELECT fir4 -T2 ] OpenTSDB 1) £ ¥ .

AR

'xxx','2018-05-03 00:00:00"',21);

e % OpenTSDB EA{FAE metric, EAXIRAY DLI RIS,
e # OpenTSDB H T L&, WikEAS, FEIRE confudli.sql.mrs.opentsdb.ssl.enabled=true

TEIRREI
SELECT * FROM table name LIMIT number;
ESIES
LIMIT: X5 AT IR, number ZHU0S0HF INT 67
AREM
PRl R LA CAAFE R, SN .
=l
)7 opentsdb_table H %4
SELECT * FROM opentsdb_ table limit 100;
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1.17 BEiFE%EE DWS 3%
1.17.1 8 DLI F&XxE DWS

Ih et
f#iH} CREATE TABLE 4l # DLI % I8 DWS ek,
B F M
B DLI 3R CH: DWS 2 1 s ZLA @ B I 42 .
EEER
CREATE TABLE [IF NOT EXISTS] TABLE NAME
USING JDBC OPTIONS (
'url'="xx"'
'dbtable'= dbiname in DWS.table name in DWS'
'passwdauth' = 'xxx',
'encryption' = 'true');
KT
#%1-46 CREATE TABLE Stk
BH 3%
url DWS R bE, 726U
IR A PSR RS, T LU DWS #2411 IDBC T4 5
CPIPD ™, Bl P Ik R P D 1 1), A% 3O B sk R IP: Y
WA s 1P A, B
"jdbc:postgresql://192.168.0.77:8000/postgres"
kil
DWS RUZEREMEHRTU Sk /At R AR E S
fan:
jdbc:postgresql://to-dws-1174405119-ih1Ur78j.datasource.com:8000/postgres
WNERIEERIE) DWS REENEIRRE, BEX MERERE postgres EJIXI ML
HEHRES .
dbtable fRELE DWS KK £ 4, s B4 k4", #Hlu.
public.table_name.
user (&%) DWS I 4.
password (CUEF) DWS LR H %50 .
passwdauth | FEJEZ G IIEAFR . BIEAIESE S80S (BdRbRzEH P
far) > CESTENEDY .
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S¥ Haik
encryption | i FHESJR SIS YGERCE A “true” .
partitionCol | GEHUEHER, T 158 H & A R EUE N 7 B
umn R
S1=1:)z]
e  partitionColumn” , “lowerBound” . “upperBound” . “numPartitions”
OANSHNARNRE, AIFHUREEFE—NFE.
o NTEAFAIZEAIMRE, BIVERRIES!.
lowerBound | partitionColumn & & )7 B8t s /IME, I (EA SR B2 R .
upperBound | partitionColumn ¥ & (1) 7B i KAE, 1ZENE S EREILE R
numPartitio | S2EUCEE I I R H .
e A
SCRRSEENEUERT, SARHE “lowerBound” 5 “upperBound”, SFIgHECLGED
task, FREXEA—ERoRIEURE. Fla0:
'partitionColumn'="id"',
'lowerBound'="'0",
'upperBound'="'100",
'numPartitions'="'2"
F~1E DLI BhEiiE 2 NHEA task, — task 3147 id>=0 and id < 50, B— task
#1497 id >=50 and id < 100,
fetchsize FEEUE R, AR HERSREUEE 0 %5, BRE 1000, % B
Belkdy, HSHNAAELZ, ZERELKRESHE WA 1R
batchsize BN, RIS ANBEEFC A, BOAE 1000, 13 E RO
Belkdy, HSHNAAELZ, ZEREL KRS WA H 1R
truncate AT overwrite I 2 BAMIBRHEK, BHEBEPATIETS KEAE, BUETEH:
* frue
e false
BRINA “false” , RIZEHUAT overwrite #1ERT, Sk 52 M i F 55 0T
?%o
isolationLev | BB, HBUETEH:
el

e NONE

e READ_UNCOMMITTED

e READ_COMMITTED

e REPEATABLE_READ

e SERIALIZABLE

2RIME N “READ_UNCOMMITTED” .
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FEEI

P

B DWS BRI, A7 TR E BRI Schema. DLI £ H 13K EL DWS Hix NS5
"dbtable™ 4 [ 5£ [¥] Schema.

CREATE TABLE IF NOT EXISTS dli to dws
USING JDBC OPTIONS (
'url'='jdbc:postgresgl://to-dws-1174405119-1h1Ur787j.datasource.com:8000/postgres"',
'dbtable'="test dws',
'passwdauth' = 'xxx',

'encryption' = 'true');

1172 A #IEZE DWS 3%

Lhgefimid

AN

KT

S5 A

INSERT INTO fir 4 DLI & IR B4 A 21 B 48 8 DWS &,

o ¥ SELECT &ifj4s HIFEN T F£ .

INSERT INTO DLI TABLE
SELECT fieldl, field2...

FROM DLI TEST]

WHERE where condition]

LIMIT num]

GROUP BY field]

[ORDER BY field] ...;

o CRIAAHIRIABIR -

INSERT INTO DLI TABLE

VALUES values row [, values row ...];

SELECT X N o815 iH15 5% 1.28 SELECT JEAIEA],

R1-47 SHIEA

¥ 17373

DLI_TABLE CLE SRR DLI R A K.

DLI_TEST LB AR A BRI 2

field1,field2..., field #* “DLI_TEST” H)%IfE, FHEILELEK “DLI_TABLE”
FIMERIZEAL,
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B%

ik

where_condition

SR IPuRSE G

num TFEF ) 45 AT PR A, num U SRR INT 288,
values_row MERENBIR P AE, 21552 8 FHE 5506

AEED
e DLI RUWIEAEFIE.
e  DLIRACER AT E 5% Schema {5 ., Schema 15 B4 H DWS X5 E. W
R select FAJHIE R FBE RIS 5 DWS £ Schema 5 B ANULHECHT, /%é}E
PR A -
o AEUFE—IRERIRIEALIE, FAE — MR RAEH KR, FEIRAL
T
w1
o AR “user” FIEHEIEARK “test” .
INSERT INTO test
SELECT ATTR_EXPR
FROM user
WHERE user name='cyz'
LIMIT 3
GROUP BY user_ age
o AL “17 FK “test”
INSERT INTO test
VALUES (1);
1.17.3 &) DWS &
SELECT #5412 DWS £ f%dE .
BEREK
SELECT * FROM table name LIMIT number;
XHEF
LIMIT: Xpaifgss b7 IR &, number S0V 3 INT 254
AEED
RIS DR, Sl B,
ANl
A2 dli_to_dws T IEE .
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SELECT * FROM dli to dws limit 100;

1.18 F&ilf1E$E RDS 3=
1.18.1 63 DLI & xEBt RDS

Ih et
ffi 1] CREATE TABLE i &4 DLI I8k RDS LK. 1ZIIRESCRFVTIM RDS
(1] MySQL Z:# 1 PostGre 4.
B
Q)% DLI 3R 5CHL RDS 2 /i 7 ZL A @ P %+ .
EEER
CREATE TABLE [IF NOT EXISTS] TABLE NAME
USING JDBC OPTIONS (
'url'="'xx"',
'driver'=" DRIVER NAME Vo
'dbtable'="'db name in RDS.table name in RDS',
'passwdauth' = 'xxx',
'encryption' = 'true');
xHEF
#%1-48 CREATE TABLE Stk
2H g
url RDS (L, TIPS IRER.
IS R R S YRERE S, (FH RDS $RALR" Y 44 " 53 P R ik i
Kt PR 15 0], MySQL g XA BRI P 1X 1P: A oA g 11,
PostGre 4% =X A" Pk A TP P IR i 1504 44
filtm: “jdbc:mysql://192.168.0.193:3306" 2k &
"jdbc:postgresql://192.168.0.193:3306/postgres"
driver jdbc BKz5hK44, Vi) MySQL SEREEIHS . "com.mysql.jdbc.Driver",
Vi I7] PostGre S #£1EHS : "org.postgresqgl.Driver”.
dbtable e ja] MySQL FERIHE "Bl E 4 R4
FE
EERERY RDS BUREZ B PRS- SRR FR, BUSBEREM.
e 1Jjln] PostGre £ HH G "R 4. K 4"
AR
R ZEDEURERTC (schema) AUEFR. EUEEES schema REUREEXISRE
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QD%

FE D

S8 R
8, Ba87% EESZHER,
user (C.JE3) RDS HF 4.
password (EKF) RDS H 7 44 %45
passwdauth | PEJHZRGIIELAAR. BEHEIAMERE BAE T NES% (R ER P
R > (EEPFEINEY
encryption | fifi FESYR M IERBCE N “true”
partitionCol | BEECHARIT, I T 3% i MO KL 7 B
umn 1 RA
e “partitionColumn” . “lowerBound” . “upperBound” . “numPartitions”
NS RAERE, ASHHUREESTRE—NHELA.
o ATEAFARZERIMRE, BEERBET.
lowerBoun | partitionColumn 15 & (1B 8 i /IME,  1Z(E B S 7EIR 145 R .
d
upperBoun | partitionColumn ¥ & i) B i s KAE, ZAEA B SRR R4 R .
d
numPartitio | SzEUEHRE B 3 & H .
ns A
SCRRSEENEURERT, SARIE “lowerBound” 5 “upperBound”, g5 ELEEN
task, FRENEF—EPoAIEERE. Hlan:
'partitionColumn'="'id",
'lowerBound'='0",
'upperBound'="'100",
'numPartitions'="'2"
XKRTE DLI h£iE 2 NHA& task, — task 14T id>=0 and id < 50, B— task
#1947 id >=50 and id < 100,
fetchsize SRR, R GRECEE e 54k, ERAE 1000, 1 EROC T
Retlkar, H\5HNARE, ZEEELRSH WA AR
batchsize BNHHER, R EANEER IR, BOAME 1000, 5 E O
Retlkar, H\5HNARE, ZEGEERSH WA AR
truncate AT overwrite B2 SAMIBR IR, BHEPITIETKEE, BUETEH:
* true
e false
BRI “false” , BIZESAT overwrite FRERT, Sl J5 26 W& Fo B
.
isolationLe | HESRHE I, HUETEH:
vel

* NONE
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AEE

w5

B% ik

e READ_UNCOMMITTED

e READ_COMMITTED

e REPEATABLE_READ

e SERIALIZABLE

2RiIME N “READ_UNCOMMITTED” .

B3 RDS SCBERES, ANFEEIE 2 REEN Schema. DLI 2 HzI3kEL RDS A%t N S 4

"dbtable" ' 11 1 Schema.

il MySQL

CREATE TABLE IF NOT EXISTS dli to rds
USING JDBC OPTIONS (

'url'='jdbc:mysqgl://to-rds-117405104-3eAHxnlz.datasource.com:3306"',

'driver'='com.mysqgl.jdbc.Driver',
'dbtable'="rds test.testl',
'passwdauth' = 'xxx',

'encryption' = 'true');
711 PostGre

CREATE TABLE IF NOT EXISTS dli_ to rds
USING JDBC OPTIONS (
'url'='jdbc:postgresql://to-rds-1174405119~
OoLRHAGE7.datasource.com:3306/postgreDB',
'driver'='org.postgresql.Driver"',
'dbtable'="'pg schema.testl',
'passwdauth' = 'xxx',

'encryption' = 'true');

1.18.2 FEAEIEZE RDS 3%

DhREfmik

AN

INSERT INTO iy 4¥ DLI 3 (a4 A 2 OB 2 RDS &£,

e % SELECT il & e NI .

INSERT INTO DLI TABLE
SELECT fieldl, field2...
[FROM DLI TEST]

[WHERE where condition]
[LIMIT num]
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KT

SHLAA

EEEIM

w5

[GROUP BY field]

[ORDER BY field] ...;

o CREFUIERAZIRA:

INSERT INTO DLI TABLE
VALUES values_row [,

SELECT X I k77 1 i i

values row ...];

%% 1.28 SELECT & A1EA],

*1-49 SHEA
B 3%
DLI_TABLE CLBE SR RE () DLI R FR.
DLI_TEST NEEGRFEREIEIER,

field1,field2..., field

* “DLI_TEST” Hy5IME, FEILEER “DLI_TABLE”
SRR eI E St

where_condition

e PR SO

num FF W 2h AT IR, num S HUNY SCER INT 285,
values_row BN BIR P E, F155 2 8 HE S5,

o DLI RUAICKELE.

o DLI FAECIER AT EIEE Schema {5 5., Schema 15 25/ RDS £HEE. Wl
R select FHJ IR FEEE AR 5 RDS £ H) Schema 15 B AILECH, R4

RS R

o AREUCHF—IKEIFEIHALE, POVE @RI R R, SEEHAK

Mo

o iR “user” HHIBHEIAANE “test” .

INSERT INTO test
SELECT ATTR_EXPR
FROM user
WHERE user name='cyz
LIMIT 3
GROUP BY user_age

o HAKE “17 FIR “t

v

est”
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INSERT INTO test
VALUES (1);

1.18.3 &if RDS &

RN

KT

FEEI

BNl

1.19 BiFE

SELECT 4 F T2 1) RDS &t .

SELECT * FROM table name LIMIT number;

LIMIT: XF&rigs RatAT RS, number ZHU S0 FF INT 287,

AW R DA ERR, BN,

AR test_ct T AIEIE.

SELECT * FROM dli_to_rds limit 100;

}E CSS #&

1.19.1 6I1E DLI F &8t CSS

Lheefimid

ARSI

AN

1§ Fi§ CREATE TABLE 4 f1%E DLI #Jf-5¢H: CSS _EE A%k,

B3 DLI F5KHK CSS 2 Hil 7 A B Y 3% .

CREATE TABLE [IF NOT EXISTS] TABLE NAME (
FIELDNAMEl FIELDTYPEIL,
FIELDNAME2 FIELDTYPE2)
USING CSS OPTIONS (
'es.nodes'="xx",
'resource'='type path in CSS',

'pushdown'="true',

'strict'="'false',
'batch.size.entries'= '1000",
'batch.size.bytes'= 'Ilmb',
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'es.nodes.wan.only' =

'es.mapping.id' =

'true',
'"FIELDNAME') ;

XBEF
#1-50 CREATE TABLE £tk
S 1P
es.nodes CSS WidEfztl, 7HFESQIEBRIER:.
Qs T SR IEFE IS, R CSS $2 4L P U5 i bk, A
"IP1:PORT1,IP2:PORT2",
resource FEEAE CSS BRI % IE 4%, FI"/index/type"$5 & WRAL E (A faj o p
fift index 4 database, type v table, {HZAAEE[E])
il
o ES6.XhKRAH, B/ Index RTiEME— type, type BaILAEENY.
o EST7.XHRAF, B Index $BER“ doc”fEN type B, FEIFEEN.
E418) ES 7.X hRART, Z83R_REEIES index BIH],
pushdown CSS I R EThRe 2 B E, BN “true” . B35 KE 10 LR E
A where i JEZAFRIIE LT BEBETT /S pushdown FE1IK 10,
strict CSS B FE AR AAH T, BRIA “false” . FEHIILACHIZ S R
pushdown [£{KE £ 10,
batch.size.en | #. batch i A entry FZ%L F[R, ERIAJy 1000, G s Hdla -l
tries K, 1E bulk 77l B 1B BT HE 7 25A 7 B IK batch HE B &
ERR, M IEfEfEEYE, DL batch.size.bytes AHE, RATIZAMIK K%L
P .
batch.size.by | HL.yK batch F 2B & LR, ERIAKN Imb. W AEEIEIEH /N, 1F
tes bulk 17fifs 21| 2 F 4 &= HTHE AT 25A 7 5K batch I E IR, S IEAF
f# %%, LA batch.size.entries A, 238 %I I EHE
es.nodes.wan | & SACEITIH A VT A es 1AL, BRIAN false. fHiH css AR &5 &AL R 4G
.only W IP HutiEfE N es.nodes B, AN EHAS ZSHaE L E N false.
es.mapping.i | & — 7B, HAEMEN es 7 Document K id.
d .
gl
o f8@E)/index/type B Document id Z2ME—HY. ZNREF Document id FIFER
FEESE, WERITIEN esif, ES id A9 Document FathiE=.
o IZAFMTTLARIERIEBRS R, JEASUENIT—FAS, DLI{RlEY, &
EEDEIRESENT es P, XEDATUREE. WRIZE T Document
id, MEEFHIT OLIEWE, £BE F—IRITREUE.
es.net.ssl HEHe 4 CSS 8, BRIME N false
es.certificate. | JEH: %4 CSS 48, i HMESTFRUES B4, BIRUGES B8
name NIESH (FRHIRZEH PR > (BIRIAE) .
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P

(AR

batch.size.entries F[] batch.size.bytes 43 BRI AR EFNEGEEA /I TIRSE],

CREATE TABLE IF NOT EXISTS dli to css (doc_id String, name string, age int)
USING CSS OPTIONS
es.nodes 'to-css-1174404703-LzwpJEyx.datasource.com:9200"',

resource '/dli index/dli type',

pushdown 'false',

strict 'true',

es.nodes.wan.only

es.mapping.id

1192 IEABIEE CSS 3=

Lhgefmid

R

XEF

SHR A

'true',

'doc_id'

INSERT INTO iy 4¥ DLI A 1846 A 2 SOk Fia 2 CSS & H.

o} SELECT Tif4h iGN B FE .

INSERT INTO DLI TABLE

SELECT fieldl, field2...

[
[
[
[

FROM DLI_TEST]

WHERE where condition]
LIMIT num]
GROUP BY field]

[ORDER BY field] ...;

o CRRFEURIARIR D,

INSERT INTO DLI_TABLE
VALUES values row

SELECT i IV 5 8+ 15 1 15

F<1-51 S¥EER

[, values row ...];

%4 1.28 SELECT JEAIEA],

¥ i::3%

DLI_TABLE LIPS IERE ) DLI R AR,

DLI_TEST NEEFE BRI,

fieldl field2..., field #* “DLI_TEST” Hi5{a, FHEILEE “DLI_TABLE”
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S¥ iR
FIFIME IR,
where_condition FERIPURY S G

num

XA 5 AT IR B, num SEAUSCRE INT 285,

values_row

TR B OE, 515502 0 4 R

o DLIRALIENTFFESEE Schema (58, W select FH)E# values 7B =S
CSS %1 Schema FBEE ALK, REUGRES

o RAUA—BUN AR, BIUHEN int 835, A CSS ' Schema fRA7IIZ L
ARA, int RSN OSCARIER.
o ANEUUHF KRR RIALIE, O eI R MR, FEHFHAK

o EUIER “user” PHIAHEIIAR “test” .

SELECT x4 T2 i) CSS & it Hh

SELECT * FROM table name LIMIT number;

LIMIT: XTE )45 E3k T IR 41, number S50 Hr INT 2871,

EEFEI
o DLIRUIMOALAFAE,
.
i
INSERT INTO test
SELECT ATTR_EXPR
FROM user
WHERE user name='cyz'
LIMIT 3
GROUP BY user_ age
o FHEAKUE “17 FE “test”
INSERT INTO test
VALUES (1) ;
1.19.3 &if] CSS %
EEBN
KT
EEEM

PR RIRLATE DR, Bl .
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=151

22 dli_to_css FH A EE .

SELECT * FROM dli_to_css limit 100;

1.20 #iF1ERE DCS &
1.20.1 812 DLI FX§£ DCS
ThaesiAk

f# ] CREATE TABLE 481 % DLI %38t DCS A1) Key.
BTIE &M

fI%E DLI 32 5¢Hk DCS Z /i 75 A i B ysdER:, 4hebhFl.
BEERR

® R Key

CREATE TABLE [IF NOT EXISTS] TABLE_ NAME (
FIELDNAME1l FIELDTYPEL,
FIELDNAME2 FIELDTYPE2)
USING REDIS OPTIONS (

'host'="'xx",
'port'="xx",
'passwdauth' = 'xxx',
'encryption' = 'true',
'table'="'namespace in redis:key in redis',
'key.column'= 'FIELDNAMEL'
)i
o JHAC key

CREATE TABLE [IF NOT EXISTS] TABLE_ NAME (
FIELDNAME1l FIELDTYPEL,
FIELDNAME2 FIELDTYPE2)
USING REDIS OPTIONS (

'host'="xx",
'port'="xx",
'passwdauth' = 'xxx',
'encryption' = 'true',

'keys.pattern'="key*:*"',
'key.column'= 'FIELDNAMELl'
)7
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REF
#1-52 CREATE TABLE &#iit
28 3%
host DCS I3E#: IP, FHESCOIR R,

O g R R P VRE R S, (] DCS $R AR bk "R L
[N, EFEHAH— AR,

gl
i8] DCS BRIASHHEREER.

port DCS H&EHzm 1, il 6379.
password (TEF) G DCS £ ES M E . V5 dE% 4 Redis FHFHS
AREIHRE,

passwdauth FIRE S EA AR BPHAERE B eI 625 (BRI E M
JIER) > (EBEINED

encryption 155 FH 5 VR 22 A E I LB N “true”

table X Redis #1117 Key 8¢ Hash Key.
o i redis I A IH
o T¥if) redis (GRS “keys.pattern” S ik —.

keys.pattern i Fi IE M 2 IA TR 2 A Key B Hash Key. %2 5 H T 2 iy i il
. &) redis BT 5 “table” % ik —.

key.column b, HTHEE schema F1 AT BAE A Redis 4 key FIFRIR.
TERANEHER 5240 “table” BL& .

partitions.num | EEECEAERT, JfK task %o

ber

scan.count FEE UGB BE IC 2, BN 100, WERAEEHGE A2, redis
SR CPU M ZIEAIRT 0], W LA KiZS 4.

iterator.groupi | AEHLIIE N IR ICFE, BRIAN 100, WISRAEE AN FEF, redis

ng.size EREH CPU i s A - TF 2518, Al LU Ki% 38,
timeout ZEFE redis [FFBIFIE], B2 ms, BRIAME 2000 (2 FPiEERT)
(1 588

3I5) DCS B, ASHFEZREUR (Array, Struct, Map %),

BILAE RRLAT UM T T S AR BRI -

o FRRFMULE, BT —RNFEREFBER—E Schema FRH,
o FERATHBIGNHTENGEZN, HBLEENREHTHED.
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ANl
e J55E table

create table test redis(name string, age int) using redis options(

'host' = '192.168.4.199",
'port' = '6379"',
'passwdauth' = 'xxx',
'encryption' = 'true',
'table' = 'person'

)i
e HL table £

create table test redis keys patten(id string, name string, age int) using redis

options (
'host' = '192.168.4.199"',
'port' = '6379',
'passwdauth' = 'xxx',
'encryption' = 'true',
'keys.pattern' = 'p*:*',
'key.column' = 'id'

)

1.20.2 #EANBIE E DCS %

DhREfmiA

INSERT INTO fis4-¥ DLI & b 5 4 A 21 £ OCBE) DCS Key Hs

BIERR
o ¥ SELECT &ifj4s HIFEN T F£ .

INSERT INTO DLI TABLE
SELECT fieldl, field2...

FROM DLI TEST]

WHERE where condition]

LIMIT num]

GROUP BY field]

[ORDER BY field] ...;

o BRI EHRIARIR

INSERT INTO DLI TABLE

[
[
[
[

VALUES values row [, values row ...];

KT
SELECT X N o815 iH15 5% 1.28 SELECT JEAIEA],

S5 A

#<1-53 S¥mA

2% iR
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AEED

S E17p%Y
DLI_TABLE LA S PR I DL R FK
DLI_TEST NEEGHFEREIRER.

fieldl,field2..., field

* “DLI_TEST” H5IME, FEILEER “DLI_TABLE”
(RIFIE AT,

where_condition

I P AT -

num S 45 BT ER S, num SEUN SRR INT 287,
values_row TSN RIR P E, P55 2 B HE 5506

e DLIRLICEAFAE
DLI R A G 75 Z 45 2 Schema {5 &..
WRAEE RN 2 “key.column”, NITE Redis H12 LAFE & 7 BB AE A Redis Key

FRRI— &Ry Bl

create table test redis(name string, age int) using redis options (

'host' = '192.168.4
'port' = '6379"',

.199°',

'password' = l******r’

'table' = 'test with key column',

'key.column' = 'name'

)

insert into test redis values("James", 35), ("Michael", 22);

1E redis F4F 2 N4 test_with_key _column:James Al
test_ with_key_column:Michael )3

192.168.7.238:6379=> ||
1) "test with key cn]umn Michael®

'] “tEHt w1th P

Ila E”
Ilzgll
L168.7.2
II:agEII

m m
35

[ o Py
Pk 4

1
>
1
1
2

[

v c01umn James"

379> hgetall "test with _key column:Michael®

79> hgetall "test with _key column:James"

192.168.7.2358: 63

e

create table test redis(name string, age int) using redis options (
'host' = '192.168.7.238"',

'port' = '6379',

'password' = 'X**xxkk1

'table' = 'test without key column'

);

insert into test redis values("James", 35), ("Michael", 22);

WIRAE @R EATEE “key.column”, NI7E Redis HH 11 key name #4238 F uuid.
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£ redis HF 2 2 LA “test_without_key column:uuid” i 44 1) 2% -

192.168.7.238:6379> keys test without key column:=*
1) "test without key column:bBces581fabdsa8esb2273fadb1dfedcd”
"test 1.-.r1thc:ut I-EH..f column:le88aa7l75d747ee9a82cce241767b01"

"test_without_key column:bBce581fafd548e5b2273f4adbidfedcd”

2) “"name"
4) "Michael

Nl
INSERT INTO test redis
VALUES ("James", 35), ("Michael", 22);
1.20.3 &1 DCS %

SELECT 4 F T2 1) DCS & % .

AN

SELECT * FROM table name LIMIT number;

KiE=x
LIMIT: SFE5 s BT IRE], number 300 24 INT 287,
w151

)2 test_redis 1 R .

SELECT * FROM test redis limit 100;

1.21 &if%E#E DDS 3=
1.21.1 8 DLI & %8t DDS

Iheetmt
{§iFf CREATE TABLE #r4-fil % DLI £ I3f:5¢8: DDS F V& 1 collection.
AR &
B DLI %<8 DDS 2 i i B A d s i R:, e g,
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BEEBN
CREATE TABLE [IF NOT EXISTS] TABLE NAME (
FIELDNAMEl FIELDTYPEL,
FIELDNAME2 FIELDTYPEZ2)
USING MONGO OPTIONS (
'url'="IP:PORT[, IP:PORT]/ [DATABASE] [ .COLLECTION] [AUTH PROPERTIES]',
'database'="xx"',
'collection'="xx",
'passwdauth' = 'xxx',

'encryption' = 'true'

#1-54 CREATE TABLE &34

2 fHir
url DDS HERAEE, & Z et

QISR B IERL S, (] DDS Rt BEHLE R L, #&XN:

"IP:PORTI,IP:PORT]/[DATABASE][.COLLECTION][AUTH_PROPERT
IES]"

4. "192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin"

database DDS f#dE e 44, WAL url" RN FEE 1844, W url " g E
¥ PE AL AN AR

collection DDS Ff#] collection 4, LnEAE "url"F [FF3E5E T collection, M url"
Hh ) collection ASA2 %%,

user (B JEFE) jln DDS £EREH 1 4 .

password (E2LEFF) Vi DDS HE#E%45

passwdauth | EEJEHZILIERAR. EEYENIERE BT ESH (BUEHHRERA -
fER) > CESIAIE) o

encryption 1 S VR 2 R ) GIE I FC B A “true” »

(1 #5488
YNERTE DDS HEFFE collection, MEEFRDJLIFIETE schema S8, DLI 2ARYE collection HHAYEL
EEENERL schema (E8.

w5

create table 1 datasource mongo.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’',
'database' = 'test',
'collection' = 'test',
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'passwdauth'

'encryption'

'xxx"',

'true');

1.21.2 IEAEIEZE DDS 3%

gk

BRI

XEF

SHR A

SELECT X N KBt i i 15 S

INSERT INTO fiy 2 DLI & HH 4k 46 A\ 2] 2Rk 1 F5 & DDS & H .

¥ SELECT frifi 4 am N B3 -

INSERT INTO DLI TABLE
SELECT fieldl, field2...
[FROM DLI TEST]

[WHERE where condition]
[LIMIT num]

[GROUP BY field]

[ORDER BY field] ...;

RN TI R

INSERT INTO DLI TABLE

VALUES values row [, values row ...];

T i 4l N B

INSERT OVERWRITE TABLE DLI TABLE

SELECT fieldl, field2...
[FROM DLI TEST]

WHERE where condition]
LIMIT num]

GROUP BY field]

[
[
[
[ORDER BY field] ...;

F£1-55 S#EEA

2 1.28 SELECT JEAIEA],

SH i35

DLI_TABLE COVESYRE R DLI R AFK.

DLI_TEST LS R BB 3K

fieldl field2..., field #* “DLI_TEST” Hi5{a, FHEILEE “DLI_TABLE”
FIMERI AL,

where_condition e .
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% ik
num KA ST RBEATIRE], num SEUUSCRF INT 387
values_row MR BIRAMIE, 15502 M HE 5 705

EREI
DLI R Z A7 AE
ANl
o Hiffk “user” PHIEIEAR “test” i,
INSERT INTO test
SELECT ATTR_EXPR
FROM user
WHERE user name='cyz'
LIMIT 3
GROUP BY user_ age
) ﬁkﬁﬁ “17’ i”i@ “test” I:Fl
INSERT INTO test
VALUES (1) ;
1.21.3 &if) DDS %
SELECT +ir 4T % if) DDS % (1 %k «
EEEN
SELECT * FROM table name LIMIT number;
KT
LIMIT: XF &g AT PR, number S50 SRR INT 2854,
/EE,§\$I§1_
ﬁu%fﬁ.i@ﬁf&ﬁi‘ £ schema {5 &, TIE#] H kA EE Rk a8 _id" 7B T2
doc W
15

5 #) % test_mongo HHIEIE .

SELECT * FROM test mongo limit 100;
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1.22 &
1.22.1 gIiEE
Iheetmt
AL
TBERR
CREATE [OR REPLACE] VIEW view name AS select statement;
KEF
e CREATEVIEW: 451 select iR A1 MK, A&k select iR HI45 R E N
iAo
® ORREPLACE: iz kv /a, AILECAlA R AR, JHRYE select 154
ORI ) E Lo
AEEIN
o FTEANE M B AR T A R ANAEAE, B . M EIAALERS, AT
BT 31 OR REPLACE 4 - sk it SR Al
o EIPHEEMRBMEE BATTH S, a5 ] fE 2 ih s i R .
ANl

Jeidid Xt student R HH id A1 name FEETEOA), FFDIAZ A 45 R A AL A

student_view.

CREATE VIEW student view AS SELECT id, name FROM student;

1.22.2 fHIERFRE

ThRETEIL

LIRS
BB

DROP VIEW [IF EXISTS] [db name.]view name;
KT

DROP: filExtg e M E R oEE . BARMEMERGIRZILFEZ 4, 152 DROP TABLE
AfeH kMR VIEW
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AREM
P LS AU CRAZAER, 26, 7T LU IF EXISTS Sl i iz
e

Nl

MM E&: 44 4 student_view [RIAR I .

DROP VIEW student view;

1.23 &E&1tX

Theefmik
PATZE AR R [911% SQL & A @ 4RIl 5 P s AT Rl
BRI
EXPLAIN [EXTENDED | CODEGEN] statement;
KiE=x
EXTENDED: 8@z K7 n, <R N2 k5 EPIT .
CODEGEN: #8EiZKET 5, #H codegen oA AL oK 4 HH o
AEEM
T
w151

i&[a] “SELECT * FROM test” SQL i&f) )& iR 5B AT 1R .

EXPLAIN EXTENDED select * from test;

1.24 HBEHREIE

1.24.1 BIRBPRFF=
DLI /1 SQL iBR) 58 E . R A HIBIRIEFE IR 1-56 FTx.

%%1-56 FPRFEME
VIS SQL i&4] PR el
Database DROP DATABASE database.dbl [t
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=
33 SQL i&4] PR 5B
dbl DROP_DATABASE (2
CREATE TABLE database.dbl i -
th1(...) CREATE_TABLE R
CREATE VIEW v1 database.dbl i -
CREATE_VIEW (R
EXPLAIN query database.dbl f¥) EXPLAIN AR | query 7%
AR R
IKE o
Table SHOW CREATE database.dbl.tables.thl 1 -
TABLE tbl SHOW_CREATE_TABLE PR
DESCRIBE databases.dbl.tables.th1 ¥ -
[EXTENDED|FORM | DESCRIBE_TABLE #{[}
ATTED] thl
DROP TABLE [IF database.db1.tables.tbl f) -
EXISTS] thl DROP_TABLE #{[R
SELECT * FROM th1l | database.dbl.tables.thl [#] -
SELECT AR
SELECT count(*) database.db1.tables.tbl f#) -
FROM th1l SELECT #L[R
SELECT * FROM database.dbl.tables.viewl [ -
viewl SELECT AR
SELECT count(*) database.db1.tables.view1l [ -
FROM view1 SELECT AR
LOAD DLI TABLE database.dbl.tables.th1 [¥] -
INSERT_INTO_TABLE PR
INSERT INTO database.dbl.tables.th1 ] -
TABLE INSERT_INTO_TABLE AR
INSERT database.dbl.tables.th1 ] -
OVERWRITE INSERT_OVERWRITE_TABL
TABLE E AUPR
ALTER TABLE ADD | database.dbl.tables.th1 ] -
COLUMNS ALTER_TABLE_ADD COLU
MNS B R
ALTER TABLE database.dbl.tables.tbl ] -
RENAME ALTER_TABLE_RENAME #X{
PR
ROLE&PRI | CREATE ROLE db #] CREATE_ROLE X [R -
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VIS SQL &4 PR iRA

VILEGE DROP ROLE db f¥) DROP_ROLE #ZR -
SHOW ROLES db ff) SHOW_ROLES # R -
GRANT ROLES db f) GRANT_ROLE ([} -

REVOKE ROLES db /) REVOKE_ROLE #{[R

GRANT PRIVILEGE | db &% table [t
GRANT_PRIVILEGE #

BUIR

REVOKE db B table 1 -
PRIVILEGE REVOKE_PRIVILEGE #{[R
SHOW GRANT db &% table ) SHOW_GRANT | -

Privilege £ 117 4de 22 AR AL B BSOS BRI, DLI SEHRF AR IR 1N from

DATABASE _| A A/ [FTUA AL FR -

DROP_DATABASE (il %5 ¥ /%)

CREATE_TABLE (fil|@#)

CREATE_VIEW (£JZHED

EXPLAIN CK SQL &A@ AHATHHED
CREATE_ROLE (flz& )

DROP_ROLE (fHEx )

SHOW_ROLES (&/xffh)

GRANT_ROLE (45 ffith)

REVOKE_ROLE (f#l: A tadsse)

DESCRIBE_TABLE (fifiif#)

DROP_TABLE (JHF&%)

SELECT (#ifj$)

INSERT_INTO_TABLE Gifi\)
INSERT_OVERWRITE_TABLE (&)

GRANT _PRIVILEGE C(H#& & IR A
REVOKE_PRIVILEGE CHt#fz FEBLFR 1 11O
SHOW_PRIVILEGES (#x HAthH ' H & 1 8t FEAUR D
ALTER_TABLE_ADD PARTITION (f£4} X % R4 X)
ALTER_TABLE_DROP_PARTITION (IR 73 X 1 53 [X )
ALTER_TABLE_RENAME_PARTITION (E#r4 %50 X)
ALTER_TABLE_RECOVER_PARTITION (1&k&E %7 X)
ALTER_TABLE_SET LOCATION (% B 7 X [#4%)
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D X%
- SHOW _PARTITIONS CE/RFE 7 X)
- SHOW_CREATE_TABLE (&HEEIEA))
e  TABLE Fn] PABAL/ B AR :
- DESCRIBE_TABLE (#iid%)
- DROP_TABLE (&%)
- SELECT (#i#lj#)
- INSERT_INTO_TABLE Gifi\)
- INSERT_OVERWRITE_TABLE (#%5)
~  GRANT_PRIVILEGE (A
- REVOKE_PRIVILEGE CEAUIR M EW)
- SHOW_PRIVILEGES (#r& H A/ H A& RAUR)D
- ALTER_TABLE_ADD_COLUMNS Ci#hn%1))
- ALTER_TABLE_RENAME (H 4 %)
- ALTER_TABLE_ADD_PARTITION ({43 [X RNz 1X)
- ALTER_TABLE_DROP_PARTITION (I3 X & 143 [X)
- ALTER_TABLE_RENAME_PARTITION (Hfiy4 %453 1X)
- ALTER_TABLE_RECOVER_PARTITION (#kE %4 X)
- ALTER_TABLE_SET LOCATION (¥ &% X K42
- SHOW_PARTITIONS (&R 43 X)
- SHOW_CREATE_TABLE (HBHEEIEAD

1242 BlEHEE

Theedmik
e 7E47i database {5 i€ database "1 & —ANHET M

o  JIf7F database [ H. A CREATE_ROLE #UFRIF F A Re bl M. filtn. &85
F /. database 1] owner FH 7 flI KT 7 CREATE_ROLE #X R FHAB A 7 o

o HAMELAUET HARE T — database.

AN

CREATE ROLE [db name].role name;

XEF

AEE

ELRIEE role_name WLZI7E 24 AT database Bk fE 2 database FHANETE, 75 M 244
MARIEE “db_name” B, FI/NTEXHT database H A A .
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P

CREATE ROLE rolel;

1.243 MR A&

Iheetaid
1F 2471 database B¢ 45 & database " HI[R ff €.
BIEKR
DROP ROLE [db _name] .role name;
XBF
T
AEEIN
o THIRIK role_name DAZITE 241 database B ff i database FFAEAE, 75 AREE .
o YSRTEE “db_name” B, FIRTEHT database HMIER £ A
~ 151
DROP ROLE rolel;
—
1244 ERE
Iheetmt
4 P A,
TBEKR
GRANT ([db_name].role name,...) TO (user name,...);
XBEF
T
AEEIN
role_name Fll username AZIA7F/E, 75N H 4
15l

GRANT rolel TO user namel;
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1.245 A e

INREFEIA
HH P R A 4 e
TBIERT
REVOKE ([db name].role name,...) FROM (user name,...);
KT
T
AEEI
role_name #1 user_name %Zif77E, H. user_name 457 T i% role_name.
w5
HU P user_namel 1 rolel AU4H5E .
REVOKE rolel FROM user namel;
1.24.6 B~AE
heedmik
SR ITE B B R 24 BT database F455EF] “user_name” It
TBIERT
SHOW [ALL] ROLES [user_name];
T
ALL: SIRFTA M.
AEEI
ALL 545 5 user_name A~ a] [&] I 7E7E o
AN
o TURGNEENZH S ATE
SHOW ROLES;
e UK project NHIFTA M.
SHOW ALL ROLES;
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===y A
(1 #5488
REEERAENRHIT show all roles {54,

o BoRYhE B 40N user_namel [T A F €,

SHOW ROLES user namel;

1.24.7 57 BCARBR

Theefait
7 P B AR o

HERT
GRANT (privilege,...) ON (resource,..) TO
user_name)),...);

XHEF

ROLE: FR3ZJ5TH ¥ role_name /& — AN fh.
USER: [R7E 5 ) user_name J&— AN .

((ROLE [db_name].role name) |

(USER

AEEIN
e privilege U AT RAUR A ) —Ff . HAan RO R AE resource 5% —2% resource
AN RARET, T2 AL M. Privilege SCRFIAUR B AT 2 I, 1.24.1
FERLRF 2 o
e resource AJ LLfE queue. database. table. view. column, ¥&ZZr509:
~ queue M#&CN: queues.queue_name
queue Y Privilege AR A AT AZ 2 T 3
BRIE 5t AR
DROP_QUEUE I B 51
SUBMIT _JOB R (1
CANCEL_JOB LR
RESTART #H 7 A
SCALE_QUEUE i EINd
GRANT_PRIVILEGE PAF R A
REVOKE_PRIVILEGE AR B 1 [=] i
SHOW _PRIVILEGES AFE HARH P A& BB FIBR
- database [J#% = M: databases.do_name
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w5

database SC ¥ Privilege USRI 12 W 1.24.1 FARAR 5%
- table F#%3CA: databases.db_name.tables.table_name

table SCHF(1) Privilege ARSI AT 220, 1.24.1 HEAURSIZ .
- view FI# N : databases.db_name.tables.view name

view Y HF1 Privilege FURZEAIAN table —F¢, HAKT A% 1.24.1 HHERUR
FFr table IR AR A IR o

~ column 4% M : databases.db_name.tables.table_name.columns.column_name
column SZEF [ Privilege AR KA. SELECT

25 H P user_namel 4% T 25 A dbl I B0 PERLIR .
GRANT DROP_DATABASE ON databases.dbl TO USER user namel;

25 F 7 user_namel 27 %5 F dbl 3K tbl (1) SELECT AR .

GRANT SELECT ON databases.dbl.tables.tbl TO USER user namel;

25 14 role_name $% T304 & dbl 1% thl () SELECT BUR .

GRANT SELECT ON databases.dbl.tables.tbl TO ROLE role name;

1.24.8 [E YT PR

IhREFEIA
[ &% T - Bl AR .
TEIERT
REVOKE (privilege,...) ON (resource,..) FROM ((ROLE [db name].role name) | (USER
user name)),...);
XEF
ROLE: R J5TH Y rol e_name & — /M,
USER: BRE 5 1 1 user_name #&— AN s
FAEEI
e privilege UAURIAAUN RAE resource H 1) CARALBR, <> UM, Privilege ¢
FEHOALR SR AT 2 W, 1.24.1 HERUR A2 .
e resource A LLJ& queue. database. table. view. column, %3454 :
—  queue & XN: queues.queue_name
~  database fJ#% 0 N: databases.db_name
- table f#% 20 K: databases.db_name.tables.table_name
- view K 0K: databases.db_name.tables.view _name
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~  column Ak =K. databases.db_name.tables.table_name.columns.column_name

w15l
[ 7 user_namel X T2 A dbl R sk 2ds E AR

REVOKE DROP_DATABASE ON databases.dbl FROM USER user namel;

[[USCF P user_namel X F-%04 #E dbl [ thl ¥ SELECT AUFR .

REVOKE SELECT ON databases.dbl.tables.tbl FROM USER user namel;

[=]Y8C 1 €2 role_name X £ 4 #E dbl )3 thl [¥) SELECT AR .

REVOKE SELECT ON databases.dbl.tables.tbl FROM ROLE role name;

1.24.9 B REFENIR

IhEEFEIA
SR AN P B A (7 resource b BV 57 T AR
EERT
SHOW GRANT ((ROLE [db name].role name) | (USER user name)) ON resource;
i
ROLE: FR32J5TH Y role_name /& — M.
USER: [R5 5 user_name /& —ANH 7
AEEI
resource 1] LLJ& queue. database. table. column. view, #&z0505H14:
e queue FI#A: queues.queue_name
e database %3 : databases.db_name
o table [\ }y: databases.db_name.tables.table_name
e  column H#% =0 A databases.db_name.tables.table_name.columns.column_name
o view % N: databases.db_name.tables.view_name
AN

SR user_namel ZEEIE E dbl EAUALIR
SHOW GRANT USER user namel ON databases.dbl;
7 At role_name ZEEE E dbl K thl B AIALRR .

SHOW GRANT ROLE role name ON databases.dbl.tables.tbl;
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1.24.10 BEREABACMABRPIHAERR

Thgefmid

BEERN

KT

AEE

BNl

£ 2411 database &7~ it 5 3 P IIGRE R R

SHOW PRINCIPALS ROLE;

A5 & ROLE ZAELE o

SHOW PRINCIPALS rolel;

1.25 #iEeR

1.25.1 #EA

1.25.2 [REHHERE

B KRR — DA RN, T XA FRRA SR . AN F B R 5
gD AR, BEM AT B E AR . B b I BIR A e R . R IR —

I E ST BRI, H AR, S0 M X SRR SSR JE Y, wI A R
B
DLI 2477 R 3 A B 2k A,
DLI SZRFIRAS RN, S 0% 1-57,
=1-57 [RAEHIELR
HEAE | R GhEz | EE OBS &X¥# | DLI&X
IE] = BHER
INT HR S5 47H |- B2 B
2147483648
2147483647
STRING A & &
FLOAT BAURE P N Y 4 7 = 2=
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QD%

BWBARE | R Fhg= | EE OBS %X #F | DLI F&X
I&] &R HER
DOUBLE | XUk B3 s Y 87 |- = =
DECIMAL | 10 #tfilf&aadcs | - 1<=precisio | /& B2
(precision,s | K71 [E @G X n<=38
cale) FORI NS 31 5 O<=scale<=
PE, Hiln. 38
35 HANFEE
e precision: Ei~ precision Al
AN N scale, IIER
EZVIVAE NN
=, decimal
o scale: FE (38,38) .
BEE o 1 Ar
BOOLEA A IR A 1% | TRUE/FAL | & ik
N SE
SMALLIN | 5555 27 | - = &
T/SHORT 32768~3276
7
TINYINT | A% 28% 1579 | -128~127 B2 7
BIGINT/L | HFF 5% 8y | - = =
ONG 9223372036
854775808
9223372036
854775807
TIMESTA | iflajEk, FoaHI | - - = &
MP R a], O R
EEE. Bl
1621434131222
CHAR [ 5 K P A5 - - & &
VARCHA | AIE KRG | - - 2 B
R
DATE HIRRM, kT | - DATE K | & =
FrEMEAH, P ANELE B
yyyy-mm-dd #% 3 B, Fr&w
Fo~, . H A5
2014-05-29 >~ 0000-01-
01~ 9999-
12-31,
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INT

STRING

FLOAT

DOUBLE

DECIMAL

BOOLEAN

(MARIZY:
e VARCHAR #] CHAR 7 DLI SCfRFAEE STRING &, EIHBHK BN B IHENT.
o FLOAT £8YfF DLI SCfREEE DOUBLE B,

B SHBE, 1EMEASEN 4 77, -2147483648~2147483647, 7 NULL 15T, BRiA
851 0,

FORG LI B, (PR IE) Y 4 7715, 7E NULL 1R, SRATHEEEOAMER 0.

17 S B AHR AR T AL A7 7 U BR D, 78 EE A AN TR i R I R 2 7
AHEERS, AFELERE B, ANEEELHERH “a==b” Wy kT s, @EBUER “(a-b)
4 XH{E<=EPSILON” ixF 77 x0T Lb 4, EPSILON NAUVFIIRZEV L, —Mh
1.19209290E-07F . #5 PR NEF R B30 22 B I 48 WHELE X AN YE FE 9 A A S o

XURE LV 8, PSR 8 7715, 7 NULL 16T, SRATHEAEERAE N 0.

P 5 i 2R A B R T AL A7t 7 s R 1), 7F BRI N p SR (R B 2 15
FHEERS, DFERS R, AREEBERA “a==b” M7k T, &EWUER “(a-b)
HI 28 % {H<=EPSILON” 1XFh 75 20t 47 Lb 4, EPSILON AR ZETER, —#&A

2.2204460492503131E-16. 5 HNF B0 ) ZE A8 1 8 0B AR IX AN Bl 9 S AR S

Decimal(p,s)RnBUE LA p %, HARE p-s i, Mlshi. p RoRmTEF K
FREHIBIAI EUR S, NS AT ER IR N . AR p MR 1 B KA
fr % 38 ZIAIHIME . s s/ INELA AT AT RE A% A7 O B oK R 3 i 8. /NEhr S Zi
0B p M. RAEMEIRE T B, Aeetae . FHik, 0 < s <
p. Flt: decimal(10,6), FRFEHILA 10 ik, HAP#Ey 4 67, LS 6 7.

iR, Ai4E TRUE 5 FALSE.

SMALLINT/SHORT

B SEE, 1EESEN 2 77, JaE N-32768~32767. 244 NULL 15, SRRt
FAEERIAH 0,
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TINYINT
ARFSBE, 6708 155, JURN-128~127. 42y NULL 1B R, RATHHE
BRINA 0,
BIGINT/LONG
B 58E, AN 8 715, Jul N-9223372036854775808~
9223372036854775807, A HFRlFit#0E. 249 NULL 150 F o RATHHEEEAA N
0.
TIMESTAMP
THRALS UNIX TIMESTAMP,  $2{11A 2P 2% A B ik £ . TIMESTAMP 72 LLig
SE I [A] AT UNIX epoch (UNIX epoch B[R4 1970 4 1 H 1 H 00:00:00)  [A]ff) 0% %
€ . AILAI] TIMESTAMP Baf: #8425 STRING (A2 A "yyyy-MM-
dd HH:MM:SS[fffff]" k% . /NS ARG S RT k) o
CHAR
CHAR KBS [ 52 1), 848 e K i ] e KRR 747 55 . DLI HsEBrfifit N
STRING 7%,
VARCHAR
VARCHAR 4 iy 2 H — MK EREH, HIRE N FR B PR ER KR TZRE. R —
M) VARCHAR #4:1f) STRING B b /7 NEGHE 7K TR e 8, A
STRING &#f Hsh46%H . A1 STRING 25 —4£, VARCHAR KERZHEZH = X
), 2o bbEc s 5. DL Hhs2pRfifgy STRING 257,
DATE
DATE 247! H 81 DATE. TIMESTAMP i1 STRING 4T W0 H#: (cast), HAknsk
1-58 flT7 o
%21-58 cast SRt
BRE#R HiER
cast(date as date) AH[H DATE {H.
cast(timestamp as date) H s A s X TIMESTAMP 2 H4E/ HIH, HHAER
DATE {&iR [9],
cast(string as date) MR R E “yyyy-MM-dd” , EExt N/ B IHAE

A DATE {HiR[Fl. WP EARGXMEL, REIZ,

cast(date as timestamp) FRYE AT [X A pl 3R 116 N DATE B4 TH 2 51
TIMESTAMP 14,

cast(date as string) H4E DATE B4/ H THAEA BFFR A “yyyy-MM-dd” #%2
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B\i%in HiRER
()45
1.25.3 EZ#HELER
Spark SQL SCRFE 2B RAY, 15k 1-59 Fok.
#F<1-59 EZFHHELR
BHE | Hk EAER
ﬂ
ARRA | —HAHFFE, TR EREMEE array(<value>,<value>[, ...])
Y ARRAY ¥4l. AILICAERSRR, BORFT | BAfd ARG L: ARRAY
A B R L AR ol
MAP —HTFBEMERT, [EH%ER Key Al | map(K <keyl>, V <valuel>, K
Value %14 /% MAP. 4SRRI LR 54 | <key2>, V <value2>[, ...])
BHRIA, (HSAN] DR R AR | B R EIVEL: MAP 7R
B R, [Fl S MAP 5 | ),
DAZBUAH A, RIS H A DA A [
STRUC | —H &7, FEMEIERAI A DI | struct(<valuel>,<value2>[, ...])
T Al AR : STRUCT
NGB

£ BRI
o fIEEHEMIELMEEMERN, %R RA LI CSV ().
o MR FHEHBBIERT TR, ZERATH CSV (txt) #2115
Ao
o MAP H i AU R 0 JFE & schema, HANSZ#F date. short. timestamp £#i2%
iU
e T JSON k%=, OBS %, MAP [fa2kA 137 #E STRING 257,
o  HT MAP BRI AR N NULL, MAP SAS ST 30 4 N B 347 7] B
NULL B8R 7 Rl (fBa a4, 1. STRING 28RV Ry HAh F A 25 A . FLOAT
R Ay TIMESTAMP 2874, HoAth J5i 4= R4 /g DECIMAL 8 A14%
e  STRUCT % ¥z A 2 £F double, boolean % #i27 ,
ARRAY 715l
IR “array_test”, ¥ “id” SHUE N “ARRAY<INT>” ¥#Ei3A, “name” S3
TE SN “STRING” B2, @RI fa4d NI E g 2] “array_test” . #AEun
T
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MAP =45l

ol

CREATE TABLE array_test(name STRING, id ARRAY < INT >) USING
PARQUET;

NI EE o

INSERT INTO array_test VALUES (‘'test’,array(1,2,3,4));

INSERT INTO array_test VALUES ('test2*,array(4,5,6,7))
INSERT INTO array_test VALUES ('test3,array(7,8,9,0));
AMEER.

7 “array_test” FH 1 ATA HdE:

SELECT * FROM array_test;

test3 [7,8,9,01]
test2 [4,5,6,7]
test [1,2,3,4]

7 “array_test” Fh id 42 0 MITER I .
SELECT id[0] FROM array_test;

7
4
1

IR “map_test”, ¥ “score” SHUE XN “map<STRING,INT>)” #fli A (5K
STRING %, {5y INT 2£84), @RI ERANREIE 2 “map_test” th. #AEMW

T

1.

jollfE =

CREATE TABLE map_test(id STRING, score map<STRING,INT>) USING

PARQUET;,

g N E A

INSERT INTO map_test VALUES (‘test4',map(‘math’,70,'chemistry*,84));
INSERT INTO map_test VALUES (‘test5',map(‘math’,85,'chemistry*,97));
INSERT INTO map_test VALUES (‘test6',map(‘math',88,'chemistry*,80));
LR,

] “map_test” 2% HI AT B

SELECT * FROM map_test;

testo6 {"chemistry":80, "math":88}
testS {"chemistry":97, "math":85}
test4d {"chemistry":84, "math":70}

f) “map_test” FRHEEE ST
SELECT id, score['Math'] FROM map_test;

test6 88
test5 85
test4d 70
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STRUCT 7451

BIEEF “struct_test”, #f info & XN “STRUCT<name:STRING, age:INT>" % fi 27
CH1 name A1 age # 5B, Lt name Jy STRING 7, age 4 INT 7). JER MK
DG N TERBIE 2 “struct_test” R, HFIEWR:

1 R,

CREATE TABLE struct_test(id INT, info STRUCT<name:STRING,age:INT>)
USING PARQUET;

2. AR .
INSERT INTO struct_test VALUES (8, struct(‘zhang’,23));
INSERT INTO struct_test VALUES (9, struct('li*,25));
INSERT INTO struct_test VALUES (10, struct(‘wang’,26));
3. T4
i) “struct_test” FHHIIFTH B
SELECT * FROM struct_test;

8 {"name" :"zhang", "age" :23}
10 {"name" :"wang", "age":26}
9 {"name":"1i","age":25}

A “struct_test” F 1) name 1 age ¥ -
SELECT id,info.name,info.age FROM struct_test;

8 zhang 23
10 wang 26
9 1i 25

1.26 BE X H#
1.26.1 Bl &3

Theesait
DLI S REOIEAE ] UDF 1 UDTF 45 H & X R H08 T Spark fE & 4.
EEEN
CREATE [TEMPORARY] FUNCTION [db name.]function name AS class_ name
[USING resource, ...]
8 (JARl'FILE | ARCHIVE) file_uri
AEEm
o WUR{EHIEE PAAAERI LR E, RGUK k.
o HSTHE Hive L6 R

2023-05-31 101



& iz

o]l

IHEEB R Z R WRAENH 2 X REFLi5E35 ClL, fEFPE4 JARL, 4%
E%X@ﬁﬁ?@%ﬁ%CLﬁyﬁymm,H%Fﬂmmﬁﬁﬁﬁ%%%,%ﬁ
DIREAHEL R, FEma/E L PAT

TEMPORARY: FT % () R B AE M aT il h T, 3F A SR AN ERZ o3k
PEET CINRA TR . ASEE NI B £ R 2 20E 4 K
USING <resources>: = ZEINE MR, 7 LLE JAR. XA URI 11513

612 R % mergeBill.

CREATE FUNCTION mergeBill AS 'com.xxx.hiveudf.MergeBill'
using jar 'obs://onlyci-7/udf/MergeBill.jar';

1.26.2 |5 2 %t

Lhgefmid

R

XEF

AEE

w5

[TEMPORARY] FUNCTION [IF EXISTS] [db name.] function name;

TEMPORARY :  Frfffl Bk ¥ B8 202 15 9l B bR 25
IF EXISTS: FriIBR 0 R BONAFAERE, ]k fe RGeS

THBR—AN CAFTERI R E . a0 BRI R AR, W RS
RS2 FE HIVE 8%,

iH B4: B8 5 mergeBill .

DROP FUNCTION mergeBill;

R IFE

A RE BRI A
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BEER
DESCRIBE FUNCTION [EXTENDED] [db name.] function name;
xHEF
EXTENDED: R/ Al H{E .
EEEIN
R B CA R s SRR, W RECATAE, W RGHRE.
AN

& PR mergeBill FIFH S B .

DESCRIBE FUNCTION mergeBill;

1.26.4 ERETB R

Ihaefmik
BE N LR N A R
EAER
SHOW [USER|SYSTEM|ALL] FUNCTIONS ([LIKE] regex | [db name.] function name);
Forr regex NIEMIZRIES, AIAZHE UL 1-60 S HEFEH.
721-60 regex SE 541515t RH
regex FRIEL LA X
xpath™* FoRULECFT A xpath JT3k IR %04
#4n: SHOW FUNCTIONS LIKE 'xpath*';
FKoRAILAUCACE]: xpath. xpath_int. xpath_string 2555 xpath
THR B R
x[a-z]+ FORIGEL LA x FF3k, JETH2 a ) z YUl — DB 2 A 7R/
PRE 4. i  CAVLECE]: xpath. xtest %,
X.*h’ VLECBL x T2k, h&if, Wy — s r R s 84 .
] AVUECF): xpath. xtesth 2%,
HoAh S 2 IENERIA XA, WIS E TR .
XBEF

LIKE: BERRERCIRAEIEMAEH, AR SERRE .
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EEEM

w5

PR 54558 IE W R IE B B4 VU B s . i SRR A IR W Rk el ik, R
B . WA R T USER 8 SYSTEM, 84K 43 ) 2 A P 5 SCHY Spark SQL B8

FORN 2 48 5 X1 Spark SQL BR%L

A T R

SHOW FUNCTIONS;

1.27 AE R
1.27.1 EF B

DLI JIr SCHF I B B N 3R 1-61 s o

=1-61 #F R

ER IREME iR

round(DOUBLE a) | DOUBLE | U4 .

round DOUBLE a, | DOUBLE | /N4y d A2 JE 507 DU4 BN, Bt

INT d) round(21.263,2), iZ[Al 21.26.

bround(DOUBLE @) | DOUBLE | HALF_EVEN # 04 N, S54E40NEHNT
KX BIFET, ST 5 ATEAER, BaT—1A2
Horkse, wi—fM8T hars; im—~6,
— P A, S . Bl
bround(7.5)=8.0, bround(6.5)=6.0

bround(DOUBLE a, | DOUBLE | ff8&4 /NS5 d f7, d frz J5 5z LA

INT d) HALF_EVEN BEA&E RN . 5&G0N&ETATT
XX BIFET, WHF 5 ATEAER, BaT—1A2
BerkouE, a8 oyas, gn—A, 6
—AhrBE NS, &F—Ar. Fl4n: bround(8.25,
1) = 8.2, bround(8.35, 1) = 8.4,

floor(DOUBLE a) BIGINT X4 miﬂ&ﬁﬁﬁ?%)\ﬂi%ﬁﬁ’ﬂ%ﬁ il
floor(21.2), iR[A] 21,

ceil(DOUBLE a), BIGINT “z é&ﬁi%)\jjm%z I E. filin.

ceiling(DOUBLE a) ceil(21.2), [l 22,

rand(), rand(INT DOUBLE ifx:lﬁlji?&J—GE 0 H/NT 1 P34 0 A B LA

seed) WIERAE E P 1 seed, W45 2 — M€ B BEHLEL
JF 51

exp(DOUBLE a), DOUBLE Hl e fa ik
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ER IR[EE ik

exp(DECIMAL a)

In(DOUBLE a), DOUBLE | i [l 45 & HE 1 H SR5F 45
In(DECIMAL a)

logl0(DOUBLE a), | DOUBLE | i [ml45 i€ #{A 1) LA 10 JyJi H AR 4.
log10(DECIMAL a)

log2(DOUBLE @), | DOUBLE | iz [al45 & #{H 1) LA 2 )ik B AR
log2(DECIMAL a)

log(DOUBLE base, | DOUBLE | iz [5145 %€ i A AR HOR [ 5 SR 4L
DOUBLE a)

log(DECIMAL base,

DECIMAL a)

pow(DOUBLE a, DOUBLE | iR[Fl a # p K%

DOUBLE p),

power(DOUBLE a,

DOUBLE p)

sqrt(DOUBLE a), DOUBLE | i [AIUE (1 7 i

sqrt(DECIMAL a)

bin(BIGINT a) STRING 1 [ B i W

hex(BIGINT a) STRING BB R 4 7S B A%
hex(STRING a)

conv(BIGINT num, | STRING BEFI S, ¥ from_base #EH] T 1K) num ¥4k K
IN'L fro)m_base, INT to_base #EMHI| FTHIMIAL. Blhn: K 5 M-l
to_base), o LB 5,10,4)=11,
conv(STRING num, IR, conv(5,10.4)

INT from_base, INT

to_base)

abs(DOUBLE a) DOUBLE | HL 4% H .

pmod(INT a, INT b), [ INT or IR [ a Bk b AR E L0
pmod(DOUBLE a, | DOUBLE

DOUBLE b)

sin(DOUBLE a), DOUBLE | i [543 5 ffi £ a I IE5Z4H
sin(DECIMAL a)

asin(DOUBLE a), DOUBLE | i&[H145 7€ M FE a B IE 8441 .
asin(DECIMAL a)

cos(DOUBLE a), DOUBLE | i [543 5 ffi £ a HIARGEAA .
cos(DECIMAL a)

acos(DOUBLE a), DOUBLE | iR [HI45 %€ fA F a B R 4 5% 11
acos(DECIMAL a)

tan(DOUBLE a), DOUBLE | iz[Al%5 2 M /E a HIIEYIA

tan(DECIMAL a)
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BRI 3 IR[EME iU

atan(DOUBLE a), DOUBLE | iR[AI%55E M FE a fI R IEDIME .

atan(DECIMAL a)

degrees(DOUBLE DOUBLE | i [=] 5 fifr of . A

a),

degrees(DECIMAL

a)

radians(DOUBLE DOUBLE | 3R [m] #f B fT %f B2 (RS

a),

radians(DECIMAL

a)

positive(INT a), INT or % [7] a MR, {9140 positive(2), i [Al 2
positive(DOUBLE DOUBLE

a)

negative(INT a), INT or a MM B, 9110 negative(2), % [Al-2.,
negative(DOUBLE | DOUBLE

a)

sign(DOUBLE a), DOUBLE | iz[nl a frxf A IES S, a NIEIR[A 1.0, a Ay
sign(DECIMAL a) or INT 1, iR[E-1.0, Z MR 0.0,

e() DOUBLE | i&[d] e [{1H.

pi() DOUBLE | iz[H] pi fI1H

factorial(INT a) BIGINT =] a [FIF I

cbrt(DOUBLE a) DOUBLE | i&[a] a 7 4R

shiftleft(TINYINT|S | INT AR, # a i) BRI B AR b Az,
INT b)

shiftleft(BIGINT a,

INT b)

shiftright(TINYINT| | INT Arsht, #a i) —HEHIBERA A b Az,
INT b)

shiftright(BIGINT a,

INT b)

shiftrightunsigned(T | INT TrFsh%, #a i —BEh Bz A5 b 7.
INYINT|SMALLIN | giGINT

TIINT &, INT b),

shiftrightunsigned(B

IGINT a, INT b)

greatest(T v1, T T IR [ 51) 2 ) B R AR

v2,..)

least(Tvl, Tv2,..) | T IR [ 51) 2 ) B/ IME
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1.27.2 HEReR#

DLI JrSCHFI H IR B3k 1-62 Joms o

Z%1-62 B EA/ETE) R

Bkt BEME | R

from_unixtime(bigint | STRING | i FIBUE M RS2, 04 “yyyy-MM-dd

unixtime[, string HH:mm:ss” 5% “yyyyMMddHHmmss.uuuuuu” o

format])
fi4n: select
FROM_UNIXTIME(1608135036,'yyyy-MM-dd
HH:mm:ss')

unix_timestamp() BIGINT | wilRANH S, 3R E—> Unix ST (A
“1970-01-01 00:00:00” EIBLERIMED NIEFF T
B

unix_timestamp(strin | BIGINT | 48 & H¥IZE0HH UNIX_TIMESTAMP(), ‘Eik

g date) [7] “1970-01-01 00:00:00” F3& & H WA %L

unix_timestamp(strin | BIGINT | #4 pattern #% 2 H 23] UNIX B 8] -

g date, string pattern) unix_timestamp("*2009-03-20", "yyyy-MM-dd") =
1237532400

to_date(string STRING | i [EIwfiE R )= H H, il to_date("1970-01-01

timestamp) 00:00:00") = "1970-01-01"

year(string date) INT IR A8 E H I A

quarter(string INT IR [A]1% date/timestamp/string FT7E 2=, G

date/timestamp/string) quarter('2015-04-01")=2.

month(string date) INT R El e R A Ay, YEREDN 1% 12 H.

day(string date) INT IR [5] 45 5E I ] H

dayofmonth(string

date)

hour(string date) INT IR A1 45 e I [R] R /N, SRR 0 3] 23,

minute(string date) INT IR [A1 45 2 I IR] (9 20, SR A 0 21 59,

second(string date) INT IR A48 2 (Rl AD, YRR 0 2 59,

weekofyear(string INT IR [E4EE H 2 — s LA, a0 3

date) 53,

datediff(string INT PIAN I T S R B 2

enddate, string

startdate)

date_add(string STRING | Z5 € FIA], FERbIEAE o b 48 5 A B .
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ER IR[EE ik

startdate, int days)

date_sub(string STRING | gyt (a], 7EMbIEAl bk JsFa e (A B

startdate, int days)

from_utc_timestamp( | TIMEST | % UTC i [ 16y timezone 5 137 fr it ]

string timestamp, AMP #, 40 from_utc_timestamp('1970-01-01

string timezone) 08:00:00','PST") returns 1970-01-01 00:00:00.

to_utc_timestamp(stri | TIMEST | % timezone AIr s N ) i 8] Bk e Ay UTC s (1]

ng timestamp, string | AMP B, 10 to_utc_timestamp('1970-01-01

timezone) 00:00:00',PST") returns 1970-01-01 08:00:00.

current_date() DATE IR EIMHTH Y, W1 2016-07-04,

current_timestamp() TIMEST | IR0 24 FTR ], 47 2016-07-04 11:18:11.685.

AMP

add_months(string STRING | iR [A] start_date 7E num_months /™ H 2 J5 ] date.

start_date, int

num_months)

last_day(string date) | STRING | j&[A] date AT {E A3 IE G — R, #2UN yyyy-
MM-dd, #12015-08-31.

next_day(string STRING | ik 4] start_date 2 J5 4%l day_of week 7 H i,

start_date, string #2008 yyyy-MM-dd, day_of week F7~— i A

day_of_week) E#1 (411 Monday. FRIDAY) .

trunc(string date, STRING | ¥4 date & 4r e A& REATE T4, i

string format) 4 MONTH/MON/MM, YEAR/YYYY/YY,
trunc('2015-03-17', 'MM") = 2015-03-01.

months_between(strin | DOUBLE | iR [A] datel 5 date2 2 [A]ff A 4 2.

g datel, string date2)

date_format(date/time | STRING | iz [q] date/timestamp/string A& tb4iH, #52

stamp/string ts, string
fmt)

FF JAVA () SimpleDateFormat #2{, 1
date_format('2015-04-08', 'y") ='2015',

Horf, yRIR Year, WHRZY, NFER Week
year. Week year /x4 KT TE R R & T FI5E40,
— M E UG, FENER, RS, I
LI FREN T —4

1.27.3 EFFER R
DLI Fr 3745 £ iR 5 3R 1-63 o

2023-05-31
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#*1-63 FRFBRERH

R IR [EE ik

ascii(string str) INT IR Al A7 R R BT

concat(string A, STRING RN, AP ERE, 1T

string B...) PAHSZAT BB E N PR

concat_ws(string STRING ERZANTFRE, PR 2 E R E o

SEP, string A, string F& 7545 B o

B..)

encode(string src, BINARY F charset F14f5 75 2% sre FEAT b

string charset)

find_in_set(string INT IR B[R ER str 55— IRAE strlist L7

str, string strList) B, WMRE—S%08 NULL, &[A
NULL. #RE - NSHEEE S, RE
0.

get_json_object(strin | STRING FRYE BT 25 B 4206 json X G TiENT, 24

g Json_string, string json X G AEVERD KR (5] NULL.

path)

instr(string str, string | INT IR 7] substr 7E str /i F- HILE) Fhr. 24

substr) ZH0P I NULL B, R[] NULL, {H
str FAAEAE substr PR B 0, VER FFRA
1 JT45.

length(string A) INT IR [B] A5 R AR

locate(string substr, | INT IREIZE R bR pos (M 1 FF4E) ZJ5, substr

string str[, int pos]) 7 str o LR N R AR

lower(string A) STRING W SR 15 i il 7 BE N TR

Icase(string A) .,

Ipad(string str, int STRING R EFREK LR, 48 TR str

len, string pad) KENTREKE len i, HIEE 7R/
pad M e MIIE %R o

Itrim(string A) STRING TR 2 A i A S s, HAth ) B A R
o

parse_url(string STRING R [A 4558 URL FIFEE#4y

urlString, string
partToExtract [,
string

keyToExtract])

partToExtract ()47 R 4% HOST,
PATH, QUERY, REF,
PROTOCOL, AUTHORITY, FILE
USERINFO.

il
parse_url(’http://facebook.com/pathl/p.php?
k1=v1&k2=v2#Refl', 'HOST") i&[Al
‘facebook.com'..
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FE D

BRI 3 1R[EE ik
2% ~ANSHON QUERY I, A LA &
=ASHERIUR E S HHIME, Bl
parse_url('http://facebook.com/path1/p.php?
kl=v1&k2=v2#Refl', 'QUERY", 'k1") 1R[]
‘Vl'O

printf(String format, | STRING Bt N3 8 T IT B e o

Obj... args)

regexp_extract(string | STRING I FRIR A] I Rk 1 E R )

subject, string regexp_extract(‘foothebar’, 'foo(.*?)(bar)', 2)

pattern, int index) iR[E: 'bar.

regexp_replace(strin | STRING FRPE AT B A C FREAR.

g A, string B, string

C)

repeat(string str, int | STRING HE N IRTFRHE,

n)

reverse(string A) STRING iR A3 FF AT R .

rpad(string str, int STRING R SE T AF R, 25 77 E str

len, string pad) KE/NTHRERE len I, HIFEE 747
pad AT ISE AR o

rtrim(string A) STRING T Bk R B AT T 2sA%, oAt ) 2 45 A%
E]E? o

space(int n) STRING IR [E] 45 E B A%

substr(string A, int | STRING MRS T e A TR E R G A E

start) substring(string JE BI45

A, int start)

substr(string A, int | STRING MR FFFE A PR R ah A B

start, int len) S KB T

substring(string A,

int start, int len)

substring_index(strin | STRING IR B ZFFEE A TE delim H 3 count Y2 i

g A, string delim, int W78,

count)

translate(string|char| | STRING H input 45 R IR BT H B A L

varchar input, FFE from H R FAFE to B,

string|char|varchar 1: # abcde 1) bed # il BCD,

fro_m, translate("abcde", "bcd”, "BCD")

string|char|varchar

to)

trim(string A) STRING TR 775 H P i R oA, AT TR R A
RE .

upper(string A) STRING W SUR TR H B B A RS T
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ER 1R[EE R

ucase(string A) o

initcap(string A) STRING WU R i il RS R -6
NERITER

levenshtein(string A, | INT IR [5] AN F-4F 2 [ Levenshtein g

string B) B9, 10 levenshtein('kitten','sitting’) =3.

soundex(string A) STRING M str 3% [5]—A> soundex PR, A
soundex('Miller’)= M460,

1.27.4 BEEHH
FEREEN—HENETFE — SR BlanfE COUNT £t & SQL &if)iEa)iR

Bl JIERAT . JRA RN 1-64 o

#*1-64 BEREE
ER IR[EMEZERY faik
count(*), BIGINT S IR 3
count(expr),
count(DISTINCT
expr[, expr...])

sum(col), DOUBLE SRAN

sum(DISTINCT
col)
avg(col), DOUBLE SRAFIME
avg(DISTINCT
col)
min(col) DOUBLE R[] e/ ME
max(col) DOUBLE AN =
variance(col), DOUBLE R EF T3 2 o
var_pop(col)

var_samp(col) DOUBLE IR Bl E FIIREATT 22
stddev_pop(col) DOUBLE IR B F8 E FI w22
stddev_samp(col) | DOUBLE 1 A48 € ¥ I FE AR 2 o
covar_pop(cold, DOUBLE i [a] P 51 BUE P 7 2
col2)
covar_samp(coll, | DOUBLE I B 5 5 BB REAS T T 22 o
col2)
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ER 3 IREMESE ik

corr(cold, col2) DOUBLE IR 5] 7 2 BB I AH o R B

percentile(BIGINT | DOUBLE IR [EHUE X 30 B 4 OB 2. 0<=P<=1, 75 ]

col, p) 2 [A] NULL AN SCRFE i B 81

percentile_approx( | DOUBLE MR BN N B BRI ERS p A B o 3 (AT

DOUBLE col, p [, HED , pAETE[0L]ZIH. S4B =T BAR

B]) FERAE, BAEERR, TS, BRIMEN
10000, HF|hAEEBAEEE/NT B, &
BRI

(1 3588

BREZYN var_pop, stddev_pop, var_samp, stddev_samp, covar_pop, covar_samp, cOIT,
percentile_approx, ASZIFIFEUEEUEZEEY, %0 TimeStamp,

1.27.5 D& O R

& O R A T8-S5 2 w0 B A OC 19— 28 L 3T S R B0 5 (U5 /£ GROUP BY
rh g R R SRR BRI, 0 sum BRI, max B3, min B3k, count %L, avg %), 1AE
SIHTE DR EUS A FE WK 1-65 TR KA. B 2 H— OVER F4)5E X £ 470
S, B OREBWER T —ANE .

R1-65 EBHN A

R 3 IREME i

;‘irst_value(col SR BHE R | R 815 A B 5 — S R 1

last_value(col) | KA | IR A1 45 R b 3 A e — 2 Bl A .

lag ZHRIBERRMY | AT St E DA BB nfT7ME. 5B —ANSH087

(col,n,DEFAU %, BASHOE S n AT (WTiE, BN

LT) D, BEASHOVEME CAHE LS n T8
NULL i, HUERIME, anAdEsE, Moy
NULL) .

lead ZHMBIE RN | HT gt @ DA T n Tl 5125085

(col,n,DEFAU %, BEABEOVETHE AT ATk, BN

LT) D, BEASHONBRME CHETEnTH
NULL i, HUERIAME, anAdEsE, oy
NULL) .

row_number() | INT RN ATHRIR— A ME— 905

over (order by

col_1[,col 2 ..

1)
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ER 1R EE ik
rank() INT TR —AMEAE— A P R . SR IR FI
B, RANK RS AEHE 281 b B H P A
cume_dist() DOUBLE THRIEAMEAE AT TP EOREX AL E
percent_rank() | DOUBLE NE H ) ORDER BY FA) Hr s 5& 41 H R 3R [
R, HEAT 08 1 ZEI MR RFR, 1HHE
JiEN (RANK - 1)/(- 1).
1.28 SELECT £ KiEf]
Ihaefmik
AWM EWIER), KA
B
SELECT [ALL | DISTINCT] attr expr list FROM table reference
[WHERE where condition]
[GROUP BY col name list]
[ORDER BY col name list][ASC | DESC]
[CLUSTER BY col name list | DISTRIBUTE BY col name list]
[SORT BY col name list]]
[LIMIT number];
xHEF
#1-66 SELECT &3tk
¥ i3
ALL REIEE AT AEOAGRTL. HE A aei*, Sl
A
Ho
DISTINCT MG RER R E L AT
WHERE %QI’JE’J FUERA, SRRHEARBHEM. KRIBHEMANE
P K
where_condition PR
GROUP BY BETHI TR, SRR FBRAZ BTN,
col_name_list FRIE.
ORDER BY xF A A R AEATHER
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S E17p%Y
ASC/DESC ASC NFtF7, DESC AF4FF, BERiAN ASC.
CLUSTER BY RO EHT, BB AT i, EAERAME

iz T BOATHER, B4 DISTRIBUTE BY M7 S
SORT BY H#BAHIF HAF ARE TR, mEERYS
CLUSTER BY 224

DISTRIBUTE BY

REDM 7B, AEATHER

SORT BY

e e A BEATHERP

LIMIT

XA g5 AT BR ), number ZE{SCHR INT 2874,

EEEIN
&R R DR CDAFERR, S,
AN
43 student 1, name Jy Mike H¥HEIdsR AW R, JFEHRYE B score THFHER -
SELECT * FROM student
WHERE name = 'Mike'
ORDER BY score;
1.29 13 & SELECT
1.29.1 WHERE i3 jEF A
Ih et
HMH WHERE 1) JE A #4528
BEER
SELECT [ALL | DISTINCT] attr expr list FROM table reference
WHERE where condition;
*EF
e ALL: REIFEGMAT. ABNGED. H5 B>, Bllahs.
® DISTINCT: MZRERBRETRIT.
o  WHERE: Z&MdEoCH T, WAL id s il & B 2 B R0
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FEEEm
P (32 AR DL AEAE I, 75 T2 ks

ANl
¥ student 11, score 7E (90, 95) Z [AJff)iC 0Tk Hi k.

SELECT * FROM student
WHERE score > 90 AND score < 95;

1.29.2 HAVING 13 3EF 4]

IheEFEIA
FIF HAVING FH)id JE 2 if) 25
BEER
SELECT [ALL | DISTINCT] attr expr list FROM table reference
[WHERE where condition]
[GROUP BY col name list]
HAVING having condition;
KT
o ALL: REIEEMIT. AL HGHRER>, Bl HEs.
e DISTINCT: MZRERBRHELIIIT.
e HAVING: —ft5 GROUPBY &H, Zuifiid GROUP BY #:477341, ME
HAVING TH) i Tid 38, HAVING TR FFRARBH, REmE%E.
/EIL'\EIBLT
o JIEHMRULIE AR, B2 HH.
o W%LﬁmﬁxGWWWYM§ﬂ LR, MIASREH] WHERE FA)iETid 8,
1M EH HAVING FH) AT 38
AN
FRAE 7Bt name X1 3% student AT 704, FRIZZHNS score S KA KT 95 Fic R ik th
5'%0
SELECT name, max (score) FROM student
GROUP BY name
HAVING max (score) >95;
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1.30 HE SELECT
1.30.1 ORDER BY

DIREfEIR

o BER I A WA R 2R .

TBIAREI
SELECT attr expr list FROM table reference
ORDER BY col name
[ASC | DESC] [,col name [ASC | DESC],...];
eSS
® ASC/DESC: ASC A7/, DESC A%/, ERilN ASC.
® ORDERBY: X4/miHT#AI®ZIIHT. 5 GROUPBY —i&&fHif, ORDER
BY Jeifi ] LLER R & R AL
AREM
FTHEFe AR L2 CEATAER), 75 2 A
il
HR¥E7 Bt score X3 student FEATFH P HER,  FFRIEIHER 5 R4 R
SELECT * FROM student
ORDER BY score;
1.30.2 SORT BY
ThRETEIR
{5 BEEBLR I SRR -
BRI
SELECT attr_expr_ list FROM table reference
SORT BY col name
[ASC | DESC] [,col name [ASC | DESC],...];
KT

e ASC/DESC: ASC AN, DESC NI&FF, ZRiAAN ASC.

e SORTBY: —f%5 GROUPBY —jif#i i, A PARTITION iE4T H%1 5k £ 41 (1) o i
HEF
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AREM
B IR TR BATEEN, TS A
Nl

M4 7 B score %f % student 7£ Reducer 13477+ FHER

SELECT * FROM student
SORT BY score;

1.30.3 CLUSTER BY
T RETEIA

Fe B SRR (0 53 46 B Y B
BRI

SELECT attr expr list FROM table reference
CLUSTER BY col name [,col name ,...];

CLUSTER BY: MR¥ESRE T BLHAT 00, SCRPR B2 7B JFERAEEAT HE

¥
ABREM

R IR TR BATEEN, TS A
aN ]

MR 45 7Bt score X% student BEAT 734 I HEAT I PN J= B R HER o

SELECT * FROM student
CLUSTER BY score;

1.30.4 DISTRIBUTE BY

INREFEIR
1 BB 4
BRI

SELECT attr expr list FROM table reference
DISTRIBUTE BY col name [,col name ,...];
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KT
DISTRIBUTE BY: HUE{RE (AT BT/, SR F B L TR, AR AT
HEFF . 55 SORT BY LA A B A 4 Wi (K -

AREM
P ATV BBAEAEN, TS A

Z4)

BBt score X 3% student 34T 2347 -

SELECT * FROM student
DISTRIBUTE BY score;

1.31 4328 SELECT
1.31.1 %% GROUP BY

Iheetmik
FEHNNTRIAT 7 H AR
TBERE
SELECT attr expr list FROM table reference
GROUP BY col name list;
KEF
GROUP BY: %% A] 4 N #.%1 GROUP BY 5% %] GROUPBY.
e H%| GROUPBY: #&§ GROUPBY FHJH{L & —%, col_name_list 6 & 1B
DA BIALE attr_expr_list (97BN, attr_expr_list 1] M Z AR A%, Hein
count(), sum(), & R AT DAL Hfh B
e Z7%|GROUPBY: #§ GROUPBY FHJHFAIL—%1, EifiIEAK14IE GROUPBY
FIFTAE 7B, i F B R e s g e Rl — 44, [FIFf, GROUP BY
I B AT attr_expr_list (R BL N, attr_expr_list 1 AT DUE A SR A B EL
ABEEIN
B R AR EAFIERIR, B .
ANl

M4 score &z name PN FBN 36 student HE4T 2020, FFiR 140 2H 45 R .
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SELECT score, count (name) FROM student
GROUP BY score,name;

1.31.2 %153 GROUP BY

Thgefmid

BRI

XEF

FEEI

BNl

AR A RAAAT I YA

SELECT attr expr list FROM table reference
GROUP BY groupby expression [, groupby expression, ...];

groupby_expression: AL LB, 2B, WATLUREGREL PR RS

o JIESHIRMIE DEAAAERNR, B2,

o [@HHI4H, GROUPBY i Bl 7Bl AUt & 1E attr_expr_list f7-Be i, Kik
AN E R, BE R

SR substr SR EL T B name 1 P55, HRIRZ TR BT 04, IR BIEEAST
TR R TR R SR

SELECT substr (name, 6) ,count (name) FROM student
GROUP BY substr (name, 6) ;

1.31.3 GROUP BY H £ HAVING idjE

DIREsEIR

AN

XEF

EREM

A HAVING 7 AJfER 7 41 Jm Sl I .

SELECT attr expr list FROM table reference
GROUP BY groupby expression[, groupby expression.. ]
HAVING having expression;

groupby_expression: ] LLERFE, 2B, WMTLUEEE R, S RS

o JTEFHIRMIE DEATAERER, B4,
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w5

o A ELME%Z GROUP BY H&E W4t Bz, NIANEEH WHERE TRt JE,
M2 H HAVING TH)i#H47id 7€ . HAVING 5 GROUP BY &, 4:idiid GROUP
BY iﬁ“%éﬂ, FHE HAVING TA) T8, HAVING FA) ] SR RIS
H, BEBRHE.

SoHE num X3 transactions #1743 20, FFIH HAVING FA)%F & 45 BT L)€,
price 5 amount FeAR 1) 5 KAE KT 5000 [0 FOR 4 07 1 H sk, 3R [ R2fET num & price
5 amount AR B KAE

SELECT num, max (price*amount) FROM transactions
WHERE time > '2016-06-01"
GROUP BY num
HAVING max (price*amount)>5000;

1.31.4 ROLLUP

LhgEdiR

R

FEEI

ROLLUP £ R EAT. HRAITHEIHT . ATPLSEB A BB EZ KIS, Son
G EIREMIRES

SELECT attr expr list FROM table reference
GROUP BY col name list
WITH ROLLUP;

ROLLUP: >4 GROUPBY ¥ J&, #il4n: SELECT a, b, ¢, SUM(expression) FROM
table GROUP BY a, b, c WITH ROLLUP; ¥ 44 i LA T DU 26 25 i)«

e (a b o)HE/NMTE

SELECT a, b, c, sum(expression) FROM table
GROUP BY a, b, c;

o (ab)AHENiIT

SELECT a, b, NULL, sum(expression) FROM table
GROUP BY a, b;

o (ALt

SELECT a, NULL, NULL, sum(expression) FROM table
GROUP BY a;

o it

SELECT NULL, NULL, NULL, sum(expression) FROM table;

P HIR L AUE CAAFAERIS, 2 .
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P

R4 group_id 5 job B§ N FEBAE R AT BREATMEGHT, RIS ESEN T
1) salary & Al

SELECT group id, job, SUM(salary) FROM group test
GROUP BY group_ id, job
WITH ROLLUP;

1.31.5 GROUPING SETS

Lhgefmid

R

GROUPING SETS 4= 38 X £ #AT, AT LASEHEL GROUP BY FEHIAE X Giit -

SELECT attr expr list FROM table reference
GROUP BY col name list
GROUPING SETS(col name list);

GROUPING SETS: X GROUP BY (K3 &, %l

® SELECT a, b, sum(expression) FROM table GROUP BY a, b GROUPING
SETS((a,b));
WA LT — 2% i

SELECT a, b, sum(expression) FROM table
GROUP BY a, b;

® SELECT a, b, sum(expression) FROM table GROUP BY a, b GROUPING SETS(a,b);
ey LU 2k & i«

SELECT a, NULL, sum(expression) FROM table GROUP BY a;
UNION
SELECT NULL, b, sum(expression) FROM table GROUP BY b;

® SELECT a, b, sum(expression) FROM table GROUP BY a, b GROUPING SETS((a,h),

a);

Wiy LU R 2R A -

SELECT a, b, sum(expression) FROM table GROUP BY a, b;
UNION

SELECT a, NULL, sum(expression) FROM table GROUP BY a;

® SELECT a, b, sum(expression) FROM table GROUP BY a, b GROUPING SETS((a,b),
a, b, 0);

Wiy LU DY 26 A i -

SELECT a, b, sum(expression) FROM table GROUP BY a, b;

UNION

SELECT a, NULL, sum(expression) FROM table GROUP BY a, NULL;
UNION

SELECT NULL, b, sum(expression) FROM table GROUP BY NULL, b;
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FEEI

P

1.32 &

UNION
SELECT NULL, NULL, sum(expression) FROM table;

o  RENHME LI CAIANE, FllL L,
e RJAT ROLLUP, GROUPING SETS H RifY Sz Hr—Fhig =K.

R4 group_id 5 job PN B AE RS X ERASAT, IRFIEEF RGO 1 salary & A,

SELECT group id, job, SUM(salary) FROM group test
GROUP BY group_ id, job
GROUPING SETS (group id, job);

¥#24E SELECT

1.32.1 REIE

TheEfmik

R

XEF

AEE

w5

BORF PSR Ao AL E B 2R AF BT AL Al R AT N R AR

SELECT attr expr list FROM table reference
{JOIN | INNER JOIN} table reference ON join condition;

JOIN/INNER JOIN: HE/"Z5#&EERIFR T JOIN £l

o JiTELEAT JOIN MR UIUZE CAAFERR, TN,
o fE—XEWTH A LLERMALL R,

I student_info 5 course_info ik 3 o 1 FE 4w 5 VLG E 57. JOIN 4%,

Ak I TR RFE A4 K o

SELECT student info.name, course info.courseName FROM student info

JOIN course info ON (student info.courselId = course_info.courseld);

REF S
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1.32.2 ZESMNEIE
IhEEHEA

WRAEERIC R EILR AR, REPHA ERILR, BOA LA RICS IR E NULL.

WA
SELECT attr_expr_list FROM table reference
LEFT OUTER JOIN table reference ON join condition;
REF
LEFT OUTER JOIN: JR[EI/ZRHIFTAICSRE, B VLAE Fit sk A NULL.
AREM
FIrE3E4T JOIN IR R L AZE CLAAEN R, SN .
w3l
e AR R student_info % 71 courseld 5 course_info F1) courseld i#4T LD, iR
ORI A 4 T IRAR A4 FR, A IR AR 147 Fad s iR 8] NULL.
SELECT student info.name, course info.courseName FROM student info
LEFT OUTER JOIN course info ON (student info.courselId = course info.courseld);
1.32.3 AINERE
TN RETEIR
WRIEARMILK R AR, REPIEARILS, B ILRERICSIR[F NULL.
BRI
SELECT attr expr list FROM table reference
RIGHT OUTER JOIN table reference ON join condition;
KT
RIGHT OUTER JOIN: iR [IARIFIAILS, BA ILELEFIDIeRR [ NULL.
AREM
PITEEAT JOIN SEE MR LAUE CAATAENER, B .
{5l

FAMERRFEANERAIRL, (RSB R (X B course_info) AT A id IR
WA VCHCAE A A2 Rl 30K 3R I3 NULL .
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SELECT student info.name, course info.courseName FROM student info

RIGHT OUTER JOIN course info ON (student info.courseId = course info.courseld);

1.32.4 £INEIE

ThRETEIR
R 2 5 AR T AT UL, 8 DR i SRR [ NULL .
BRI

SELECT attr expr list FROM table reference
FULL OUTER JOIN table reference ON join condition;

FULL OUTER JOIN: #R#E/ALR S RMFTAICFKHEATICE, #AVLEEICRIRE
NULL.

AEED
FrEL 34T JOIN IR IR A IE CEFIENR, Bll& B,

w5

A FH AR AT LUK 9 kR I B e iR 8], 3504 VG AR AR 2 R R A RS SRR R 1]
NULL.

SELECT student info.name, course info.courseName FROM student info

FULL OUTER JOIN course_info ON (student info.courseld = course_info.courseld);

1.32.5 2 iEE

Ihgefdk
SR IIREA IR, IR [FI R TR 2 WHERE 211045 B4, (A JOIN SoRig i
Bkt

EEEN
SELECT table reference.col name, table reference.col name, ... FROM table reference,

table reference

WHERE table reference.col name = table reference.col name;

WHERE: [&30i%ER:5]H WHERE 2544523125180 JOIN...ON... /% HE, IR [RIVCECAYC
o IEER RPN B 2R T WHERE 4445 38, BNt 3 A% X, WHERE
zk#F T,
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AEEIN
o JTEHHT JOIN MR D FE ORI, BN s,
e &5 JOIN #2474 JOIN...ON.. e8kiq, i &ilid WHERE T-A){E Jyik4s
AR Pk R IESE
w15l

IR [A] courseld VLG 124 A k44 S URFE 44 R o

SELECT student info.name, course info.courseName FROM student info,course_info

WHERE student info.courseld = course info.courseld;

1.32.6 BF/RIEHE

ThRETEIR
WRREEE S — ARG KL AR ICTAER:, MRS R
TRRHCA m, 5 AR RECN n U274 m*n FETH

BRI

SELECT attr expr list FROM table reference
CROSS JOIN table reference ON join condition;

join_condition: A, WIHRAZAAAHERSOL (Hln 1=1), &R R R ER.
Frbh, R R IER H E S A B TS R N e R BTk A, 5 TR AT
ORISR, Fd L TR CROSS JOIN. CROSS JOIN & 3K R /RFR bR UE ST
Ko

AEEIN
FT BT JOIN HERZ R WIS COAAFEIR, BN & .

w5

1% [5] student_info 5 course_info P 5Kk & 22 A k44 SRR A RRII T A 45 .

SELECT student info.name, course info.courseName FROM student info
CROSS JOIN course info ON (1 = 1);

1.32.7 EHEE

DIREsEIR

TR MR ER LR T4 JOIN 26 FAJIE R .
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RN

EAEE

BNl

SELECT attr expr list FROM table reference
LEFT SEMI JOIN table reference ON join condition;

LEFT SEMIJOIN: R E/RAFRPRES. Al@d7E LEFT SEMIJOIN, WHERE...IN
A WHERE EXISTS ik E T & RSEHL . i 5 ANERE X A, A ERek
R [AI 2R PFFE JOIN KRR, A AMERRG IR B AR FTA Fes, VLA -
JOIN 25 sz [A] NULL fH .

o JTEHHT JOIN EH MR LAE CAFIERR, BN HE.
o AbHY attr_expr_list F T R F B AR AR PN TFE, Bl

AR el R SR AR R A% K HL P e R PR AR S 5

SELECT student info.name, student info.courseld FROM student info
LEFT SEMI JOIN course info ON (student info.courselId = course info.courseld);

1.32.8 NHFEERE

Lhgefmid

R

KT

EEEIM

w5

AR, ZIRREN A IERERTER, IR BN L& E R,

SELECT attr expr list FROM table reference

JOIN table reference ON non _equi join condition;

non_equi_join_condition: 5 join_condition Z5f6L, H & join 24 N ARG 4

it EE3E4T JOIN IEE MR AR CAAFFEINER, SN2 .

IR [A] student_info_1 5 student_info_2 F5k&H I ATA =B L 4 &
(AN CEPOP

SELECT student info_ l.name, student info 2.name FROM student info 1
JOIN student_info 2 ON (student_info_l. name <> student_info_2. name);

» HAEE AR
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1.33 F&if

1.33.1 WHERE # & FZ&1if]
ThREHAR

AN

EEEM

5

f£ WHERE 77 ai, A7 &g R iE %

SELECT [ALL | DISTINCT] attr expr list FROM table reference
WHERE {col name operator (sub query) | [NOT] EXISTS sub query};

e ALL: REIEERIT. AL HE RG>, Sl His.

e DISTINCT: M&ERERRELIIIT,

e WHERE: WHERE FH) ik &4 H 7 & W i 45 A id g %A

e operator: HAERARBEFHHIEFEREGAERXERER I IN, NOTIN, EXISTS,
NOT EXISTS #AE4F
~ 24 operator 4 IN 2 NOT IN I, 70 R [B] 45 JLA 202 s3]
- 4 operator Jy EXISTS 5 NOT EXISTS I}, T &b — & 4% WHERE

i—é#ﬁi}fﬁo Yyl A RS INTE AR ER, fF LT BTN R

AR LAR CAFERR, Bl .

Sl it T A H7E course_info H3RF] Biology %t I RAESR S, FELE student_info #
RENE T 1% 5 1 F A4 .

SELECT name FROM student info
WHERE courseld = (SELECT courselId FROM course_ info WHERE courseName = 'Biology');

1.33.2 FROM Fa#xEF&Eif

Ihgefk
£ FROM THJH iR E 7, TEWRERIE g, Mk Jvsh i SELECT
R EIIDEAET R

EEEN
SELECT [ALL | DISTINCT] attr expr list FROM (sub_query) [alias];
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KEF
o ALL: RFIEEMIT. NEANEDT. HFHAEHR>, B,
e DISTINCT: M4 RERGEEMNAT
EEEIN
o  JTEEMIRNIECEFENR, T HE,
e FROM rETFAMT, TEMUIMERZ, HALH 4B TRA0HH,
LN, EUONLATEERESL,
e  FROM J& AT iR () + A if) 45 SR b 20y L Ri T Fr B 4, &2 Ak
ANl

iR IEli% T course_info R IRFER)ZEA S, JEAI DISTINCT et rilt 7 L.

SELECT DISTINCT name FROM (SELECT name FROM student info

JOIN course info ON student info.courseld = course info.courseld) temp;

1.33.3 HAVING Fal#z EF&if]

Theefmit
7E HAVING THJHiRE T, AL RKIEN HAVING FA) i —
EERR
SELECT [ALL | DISTINCT] attr expr list FROM table reference
GROUP BY groupby expression
HAVING aggregate func(col name) operator (sub_query);
e 2
o ALL: RPIHESZHIT. ABINEI . G R REH>, K.
® DISTINCT: W& REBRELMIT.
° groupby expression: FJLUEHTFE, 7B, WalLLEREGRE, FA7H R
TTO
e operator: BLERAERTO S G IRIEAF 5 AERERIESRT, K IN, NOT IN B1E4T.
EREIM
o JTEEMIERLIAR CEFENE, TN .
o JLALH sub_query 5 A BRENA BEAREE A B
w15l

X3 student_info $%7 B name #4704, THEAHP OISR, HHICRBETTER
th % course_info [0 %, & [A1% student_info H# Bt name %513 course_info 7B
name f1ic %45
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SELECT name FROM student info

GROUP BY name
HAVING count (name)

1.33.4 ZEB®RETEN

ThRESHIR

7zl

R

EAEE

5

= (SELECT count (*) FROM course info);

ZEMETEN, WETFERTRETER.

SELECT attr expr FROM ( SELECT attr expr FROM (

[alias] ) [alias];

SELECT attr expr FROM

ALL: REIELZHIT. NERAE. 5 H AR,
DISTINCT: M4 REREEEEZ T,

P W R LA AR AERIER
R E BRI E T ERN A, B2 .
T 44 1R i 40 IS ATAE 39 42 (1 A5 P 22 i

—IRTEW, RE

SELECT name FROM (

(

SELECT name, acc_num,

1.34 378 SELECT
1.34.1 L5

TheEfmik

AN

XEF

2

iR [A] user_info ) name F-E%.

SELECT name, acc_num FROM (

LREE T EME R4 .

SELECT attr expr list FROM table reference [AS]

table_reference:

AR, MEEE A,

alias;

EVUPE::#

S s, FEBON A AEEA

SELECT name, acc_num,

password, bank acc FROM user info) a ) b )

password FROM
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FEEI

w5

e AS: HJF]-Ti# 4 table_reference Al alias, 275 ¥ I SGHE 7R £ 540 Ay S PAT 45
R

o JTEEWARMIE CEAAER, B .
o AR AL AER A AT 2R/, S . BEAh, EIAREEA

e 53K simple_table #24 n 19514, FEFIH n.name 7517 simple_table # ] name =
Bt

SELECT n.score FROM simple table n WHERE n.name = "leilei";
o HTEWMNL RN M, HFIAH SELECT * FROM m IR [5l-F 2 i - [ T 45 45
o

SELECT * FROM (SELECT * FROM simple table WHERE score > 90) AS m;

1.34.2 5515

Ih et
EHIEMN A
EEEN
SELECT attr expr [AS] alias, attr expr [AS] alias, ... FROM table reference;
KT
o alias: FTX} attr_expr #H 7B FRAE N4
o AS: M T AL R,
/ilh\glﬁ
o FTEEMIIRUIE AN, BN,
o AN A LATERN AT, SN . it BCREEA
ANl
JeiE 7 1) SELECT name AS n FROM simple_table WHERE score > 90 3K1545 %, 1E
TE P45 name A5 4 n T E B T 4N SELECT 184,
SELECT n FROM (SELECT name AS n FROM simple table WHERE score > 90) m WHERE n =
"xiaoming";
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1.35 £ 515 & SELECT
1.35.1 UNION

DIREfEIR

UNION iR [5] Z AN 25 )45 B ) 914k

JBEEN
select statement UNION [ALL] select statement;
XBF
UNION: £&18%5, L mm#h%@é%ﬁ% H g —4 SELECT B3R Al {1 51 %k
WZGAH A, ﬁUE@%Zﬂ%MJ%I 7€ EAH A o
AEEM
e  UNION ZRilZZEHE ), UNIONALL ZAREEMN,
o  RREEEZANELSIZEE (UNION, INTERSECT, EXCEPT) MgEs, 74
=R
w151
IR [H] “SELECT * FROM student _1” #4535 “SELECT * FROM student _2” #rif]4h
RitE, NMEEEILK,
SELECT * FROM student_l UNION SELECT * FROM student_Z;
1.35.2 INTERSECT
Y
INTERSECT i [ Z AN E ) 45 RIS 4 .
BRI
select_statement INTERSECT select_statement;
XBEF
INTERSECT: iRl ZAEifgs Bsc4E, HAE—A> SELECT iEA)iR [8] () 51 F0s ZiAH
[E], FIEFRBFG A — 2 EAF . INTERSECT BRALEH,
FEEE
NEEAEZANMESIZHA (UNION, INTERSECT, EXCEPT) hiES, 75NI<sHI4E
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ANl
IR [H “SELECT * FROM student 1”7 #¥ifj45 55 “SELECT * FROM student 2”7 7T if 4%
Bz, NMEEEILK.
SELECT * FROM student 71 INTERSECT SELECT * FROM student 72;
1.35.3 EXCEPT
Iheetmt
B AN ) 45 R A 224 .
BEEN
select statement EXCEPT select statement;
XBF
EXCEPT: &%, AEXCEPT B ¥ A 1 ATA M B A MG, REIR A%
0 A R Ids, EXCEPT BRAANZEE . 5 UNION #H[E, &—/> SELECT i&
A)IR Bl BB AR R, B ISR RN 1) 44 A — 2 B AR ]
FEEIN
REEAEZNESIZHEE (UNION, INTERSECT, EXCEPT) Mi&ES, 75044
w151

S “SELECT * FROM student_1” £ 45 5y 2: “SELECT * FROM student 27 455t
R E A, AR E IR R ORAIE k.

SELECT * FROM student 1 EXCEPT SELECT * FROM student 2;

1.36 WITH...AS

Ihie ik

B WITH..AS 5E L ASLRIER (CTE) RFEMAW, $2mnl B Em 5 ey k.
EEEN

WITH cte name AS (select statement) sgl containing cte name;
xHEF

e cte_name: AIEREXMELT, FRTHESA.
select_statement: 5E#%[f] SELECT i54].
e sgl_containing_cte_name: 5 7 NINIE L AILEIE ) SQL THH)
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FEEI
o ENT—ACTERUHAY i, B CTE & UK.
o  ATLLEIE YK WITH 5 L £/ CTE, wIAIAE S %S, J&e Lt CTE WLl
% 5% Wit CTE.,
w15

% “SELECT courseld FROM course_info WHERE courseName = 'Biology'” 7 3L/ 3t
RiEA nv, RIS E R EZEMA nv A% SELECT 4.

WITH nv AS (SELECT courseId FROM course info WHERE courseName = 'Biology') SELECT
DISTINCT courselId FROM nv;

1.37 CASE.. WHEN
1.37.1 {588 CASE R 3§

IhEEFEIA
#cHE input_expression 5 when_expression [V EL 45 SRk 2 4H M. (1) result_expression.
TEIERT
CASE input expression WHEN when expression THEN result expression [...n] [ELSE
else result expression] END;
*EF
CASE: {5 CASE MR L HF A, {HAU7E S input_expression 5 when_expression
%Efllﬁﬁﬂﬁﬁo
AEEI
LS ¥ BUE A TRUE FY input_expression = when_expression, 2435 5 ELSE -]
i, DLIKiR A else_result_expression; 47%4 #85%¢ ELSE FHAJiY, iZ[a] NULL fH.
AN

R[] student 15 B name & 5 id MHULECHI 74T . DLECREIZT

e idJy 1 Ux[=l"a
o id A2 NiRME'D
e id Jy 3R

o Ui [E NULL.

SELECT name, CASE id WHEN 1 THEN 'a' WHEN 2 THEN 'b' WHEN 3 THEN 'c' ELSE NULL END
FROM student;
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1.37.2 CASE #Z& K #

Thgefmid

BRI

AEED

w5

YR 2 R 4R WHEN T-AJ (%) boolean_expression K18 . i [A] 55 —ANEU{E A TRUE
] boolean_expression [] result_expression.

CASE WHEN boolean_expression THEN result expression [...n] [ELSE
else result expression] END;

boolean_expression: A LA F A1), {HEEAN boolean_expression ik iR [FIE H g &
Fi RRT

L F A BUE A TRUE [ Boolean_expression, 2445 5 ELSE FAJif, DLIKEiR[A]
else_result_expression; 4% A 185E ELSE FHJi, i[E NULL fH.

%1% student FE4TE ), IR [AIFEE name [ 5 score XF M II45 SR, score KT-2ET 90 X [A]
EXCELLENT, score /£ (80,90) Z[A]fJik[1] GOOD, ik [H BAD.

SELECT name, CASE WHEN score >= 90 THEN 'EXCELLENT' WHEN 80 < score AND score < 90
THEN 'GOOD' ELSE 'BAD' END AS level FROM student;

1.38 OVER F4]

DhREfmik

AN

& %S OVER ifif)—#e (/. OVER ifi®) [ X0 #dladt i 02, JRnf ot
ITHEFF . W R TR AN RE AT S .

SELECT window_func(args) OVER
([PARTITION BY col name, col name, ...]
[ORDER BY col name, col name, ...]
[ROWS | RANGE BETWEEN (CURRENT ROW | (UNBOUNDED | [num]) PRECEDING)
AND (CURRENT ROW | ( UNBOUNDED | [num]) FOLLOWING)]);
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KEF

EEEIN

w5

PARTITION BY: AJULH—AEiZ M5 [X . il GROUP BY F-H)ZE1EL,
PARTITION BY &% X885 X, MM —NE 0, &0 REBER T4
a3 IX . BERA XEE 2 o 7000 s

ORDER BY: R & HEREORMERIINT . o LA —ANE2 M . il ASC 8
DESC YeiE FHFE . & 0 H WINDOW Fajfe . WRATEE, BOAE D2
T ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW, HJI% I
MFEES X CAn% OVER 744 ] PARTITION BY 43 [X) HIHIE A3 24 547,

WINDOW: i 4 e — M7 X (A% 2 S H .
CURRENT ROW: /R 4H11T»
num PRECEDING: & & H 1) MR, BPE A YFTT A ATE num 174046
UNBOUNDED PRECEDING: F/rE H%A N
num FOLLOWING: & S & HF LR, BPE E M HTAT 17 550 num 17 4b45
UNBOUNDED FOLLOWING: F/rdE %A LR
ROWS BETWEEN:-- A1 RANGE BETWEEN---f{][X | :
- ROW A#¥iE M, HIfE#ls ORDER BY FAJHEFF 5, HUAT N 17 M5 N 475K
FrE (54T rELxR, REHFERAT 5.
- RANGE WZ#H %, BIfeE LaiAT RAE R Ja R EUE, FIECARE e, REAT
EAETERE N, XA SN .
WHALNZ Mz, W
- EARAEE YA
ROWS BETWEEN CURRENT ROW AND CURRENT ROW
- R HMCHBAT TR 3 4TI, B HTAT IR 54 5 AT 45 R .
ROWS BETWEEN 3 PRECEDING AND 5 FOLLOWING
- B AMNEREG X IR, BRAEIATAS
ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
- R HAMNHEATHG, BIRB X LR
ROWS BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING
- B AMNEREG X PRI, BIRE XSS R R

ROWS BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING

OVER T4)f#%: PARTITION BY 4. ORDER BY T-fJfl WINDOW T-4), mJ4H&
ffiH . OVER THI AT RN DN EEGKRE .,

bR ONRB XHIITRIT G, BIATITEHR, X over_test A% id 7 BUdtAT
FEFE, JFREHERAF S id A id B R 5

SELECT id, count(id) OVER (ORDER BY id ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT

FROM over test;
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Flink SQL &% &£

2.1SQLIBEAEREENX
BRAR

e 497 Flink SQL R 37 #F SELECT, FROM, WHERE, UNION, %&&, &@H, W&
JOIN PLE it it JOIN.

o R AREEN Source Wik insert into #:1E.

e  Sink JANBER RN HAE .

BEXFFEE
e LAl VARCHAR, STRING, BOOLEAN, TINYINT, SMALLINT,

INTEGER/INT, BIGINT, REAL/FLOAT, DOUBLE, DECIMAL, DATE,
TIME, TIMESTAMP

e Array: {HH[I#ATEIH. Bl:

insert into temp select CARDINALITY (ARRAY[1,2,3]) FROM OrderA;

BEENX
INSERT INTO stream name query;
query:
values
I {
select
| selectWithoutFrom
| query UNION [ ALL ] query
}
orderItem:

expression [ ASC | DESC ]

select:
SELECT
{ * | projectlItem [, projectItem ]* }
FROM tableExpression [ JOIN tableExpression ]
[ WHERE booleanExpression ]
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[ GROUP BY { groupltem [, groupItem ]* } ]
[ HAVING booleanExpression ]

selectWithoutFrom:
SELECT [ ALL | DISTINCT ]
{ * | projectlItem [, projectItem ]* }

projectItem:
expression [ [ AS ] columnAlias ]
| tableAlias . *

tableExpression:

tableReference

tableReference:
tablePrimary

[ [ AS ] alias [ '"(' columnAlias [, columnAlias ]1* ')' ] 1]

tablePrimary:
[ TABLE ] [ [ catalogName . ] schemaName . ] tableName
| LATERAL TABLE ' (' functionName ' (' expression [, expression ]* ')' ")'

| UNNEST ' (' expression ')'

values:

VALUES expression [, expression ]*

groupltem:
expression
‘ l(l l)l

| '(' expression [, expression ]* '")'

| CUBE ' (' expression [, expression ]* ')'
| ROLLUP ' (' expression [, expression ]* ')'
| GROUPING SETS ' (' groupItem [, groupltem ]* ')’

2 JAEdl SQL & EBL

REEAIHE T BT DL B Flink SQL 1EEFIK . SH0UH, RIS LIS B
225 HARHIEE U o

7=1’52'1 /}lL'ﬁE_”Jni *E&I'J%:

IR E Thietk
ol 2PN 2.3.1 CloudTable HBase i A\ Jii
QAR 2.3.2 DIS $ii N

2.3.3 DMS %\ Vi

B AR 2.3.4 MRS Kafka % A\ i

2.3.5 JTU Kafka f#y A\
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EESE ThaesEA
2.3.6 OBS i \ijit
B M iR 2.4.1 CloudTable HBase % ! i
B H 2.4.2 CloudTable OpenTSDB % i it
ElFES i b 2.4.4 CSS Elasticsearch % H it
2.4.5 DCS #ir i
2.4.6 DDS it i
2.4.7 DIS iR
2.4.8 DMS i it
2.4.9 DWS f it (i JDBC 770
2.4.10 DWS #irthift Ciliid OBS #7770
B R 2.4.11 MRS HBase % H! i
2.4.12 MRS Kafka % H it
2.4.13 JFiE Kafka % Hii
2.4.15 OBS fi i
2.4.16 RDS fi ¥
B R 2.4.17 SMN #i 9
2.4.14 U R G IR (HERD
B AR 2.5 fIgE R E
B4R 2.6.1 @& Redis &
2.6.2 f% RDS %
HiH AR 2.7.1 HRERAGR
2.7.2 BiREKHIR
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2.3 BIEMWANR
2.3.1 CloudTable HBase i\

AR S

R

B % source I MR A-0E AL S5 CloudTable ) HBase H3REUEE, 1E NAEL 4 A\ %L

Pi. HBase /& —MaE v 5, MERE . wligE. mHAIM A R%, &

TR AAE UL S A E g ss, P el ORI H HBase #4282 TB 28 PB 44
HL A48 R G0, SRR BT I 9E 0T, =REAR RN, P R IR N E .-

DLI Af LM HBase F st itidis, H Tk ntr. Bl iaSg 5.

FRAEEIRSS (CloudTable), &% T Apache HBase #2 LI A=, Al{H4E. &FEE K
KeyValue a7 Ak %%, N DLI 34t T s PERE I BE LI S R )y, & TilgELS M
Vi, AR B DL R AR A R T, & TR 10T N AN A i
& KeyValue BE 16 552535 . CloudTable I 25 8., ES N (RIEFMEIRS
ZEDRECI DR

2 FAR L EIE4T/E DLI =A%) L, K2 CloudTable HBase N7 5 /Y i
POERE,  HA 7 AT DR SC be P i v BT I 22 2 U o

S IR R S IERE, S (BAEMIRR T fare) o “EsR SRR
R

i BN, ES I GEMAA =M RE) o “eadl” 5199,

CREATE SOURCE STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "cloudtable",
region = ""
cluster id = ""
table name = ""
table columns = ""

#R®2-2 KEFiRAA
2Y =5 | Ui
Wik

type E HHEVRRA,  “CloudTable” Fom Bl A EME A7 RS -

region | & FEAFMIRSS PITAE X 2k

cluster_i | /& R B R R A B AR R id

2023-05-31

139



2 =% | %A
d Ui £ 7 CloudTable [I4EHE id, 1HS W (RASAEAEIRS H 48

M) P OCEREMEAGR E.

table_na | /& PR R4, WIFGHRE namespace, I RZNN:

me namespace_name:table_name .
table_co | & R g, EAREdn: "rowKey,flicl,fl:c2,f2:c1", I HAFAE
lumns 5 source A K151 % -

EEEM

1E4 % Source Stream 1] DA$E 2 i [AI AR DUEAE R 22 vH Sl A, 2477 DLI SZFF
Processing Time F11 Event Time PP [ AY, BARMHEERT LS 2.16 L E A
A,

15l
M CloudTable ] HBase H12HUG 24 car_infos ()%

CREATE SOURCE STREAM car_ infos (
car id STRING,
car owner STRING,
car age INT,
average speed INT,
total miles INT
)
WITH (
type = "cloudtable",
region = "xxx",
cluster id = "209ablb6-de25-4c48-8ele-29e09d02de28",
table name = "carinfo",
table columns = "rowKey,info:owner,info:age,car:speed,car:miles"

)i

2.3.2 DIS #i N\

Iheetmid
B1% source MMEHE A RS (DIS) 3REUEHE . H P EdiE A DIS 82\, Flink /E Mk
DIS HIBIEEHESE, E e RIS N EGE . Flink /EML AT DIS B source Y545 K dE

MAEF PR I, HEATHFEEAL T, & T = IS5 e N IS5 SR AT i e
S ATy MR S AN S 5

A MRSS (Data Ingestion Service, &% DIS) AyALFE A B 54 1) B & UM H
PRI E S, B RS SN EEE S S R 2 k25 A 1) . B
DRSS AN A BT R R 10T iR . HEME MG EFLE. WA
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dii HACHAURSE) RSN R FIEGE% TB £, DISIHEZELR, EE L
(EARIENI S R 167 ).

BIEER
CREATE SOURCE STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "dis",
region = ""
channel = ""
partition count = ""
encode = "
field delimiter = ""
offset= "");
*EF
#<2-3 KEF AR
¥ =74 | WA
whik
type & HIRRER,  “dis” RRBARF BRI RS
region & K BT (e R DIS X5k
ak 4 Vi In) %47 ID(Access Key ID).
sk HB Secret Access Key, 5% 4H 1D 2561 H ZH.
channel =2 AR T E R DIS B &4 K.
partition ¢ | 7 BHEFTAE ) DIS MIE 7 X . %S5 partition_range Z( A
ount REFNTACE . 4% S H0% A T E B ST A
partition.
partition_ra | 75 fe e M DIS @8 SR 4 X il . %S %0F0 partition_count
nge SZHARFINEE .. %S E0 A T E N EE AT
partition.
partition_range = "[0:2]"IF}, FoREEU 7 XVGHE 2 1-3, B
X 1. 77X 2 F53[X 3.
encode & Fagmtotg s, mliklN “csv” « “json” o “xml” .
“email” . “blob” #1 “user_defined” .
o Fgmhts AN “csv” , NIFEECE “field_delimiter” J& k.
o FHomtHE AN “json” , NIFHECE “json_config” &
o AN “xml” , NIFERE “xml_config” JEk.
o YOS AN “email” , NIFECE “email_key” JEME.
o FHgmiaig AN “blob” , FORAXT W EIE AT T, R
JE A e — A H &% X8 ARRAY[TINYINT].
o it AN “user_defined” , NIFHECE
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“encode_class_name” F1 “encode_class_parameter” J&*E.

field delim
iter

i

JEYE BT, S I csv BNZSHFHREIHS, filinid
E?‘j “,77 .

quote

i

Al DR E B b i S RS, PSR RF 5 28 & 1
Iy BT A il AT AL
o G5 HF TG SR, TEE quote = "\u005c\u0022" AT
B
o UF|HFFENRG|SH, N E quote ="",
AR
o HBHRIERT CcsV &=,
o RESIAMSRE, YIRPREBNFRPEE 0 MNSE B3P/
S, BUSETEYL.

json_confi
g

i)

Mk X8 json B, PR BB ZSECK YR E json FEUH
e CTFBIPUR OC R, #8320y “fieldl=data_json.field1;
field2=data_json.field2; field3=$" , . field3=$5K"x field3 [
W2 NEEAS json Hi .

xml_config

i

ik o xml i, FH P & ESEE % SRR E xml BN
e X FB I R, #xUh “fieldl=data_xml.fieldl;
field2=data_xml.field2” .

email_key

i)

2 mh s AN email i, P R 2B Z S HORTE € T 2R
PIEE, FEIHGEER key H, TWESHE X FB——Xf
R, ZA key fHI LUZ 5 47F%, 40 “Message-1D, Date,
Subject, body” , TR IE SO B, DL e Lk
BN “body” .

encode_cla
sS_hame

i

4 encode & user_defined i}, FECEIZSH, faeHF HSLH
DRI CBETBAKRK) , % AR
DeserializationSchema.

encode_cla
ss_paramet
er

i)

24 encode v user_defined i), ATLLEISECE %S EH P H
LIRSS, ASCHF— string KA S

offset

i

o MAENELEFIREESE, WZSETE.

o YSREUCEEE SRR SRk, AT DR 7 SR 3 B iZ S0
.
#1024 offset="100"F, WJZ/~ DLI M DIS %57 #1585 100
AR UR AL

start_time

i)

DIS Hodle B kL an s a] o

o ML ZH E I N MR B AR A LA S OEOR, A R0k R
yyyy-MM-dd HH:mm:ss,

2023-05-31

142




AEE

BNl

S =4 | WA
o M HECHE start_time L E offset IS5, 1SEEUEHIEL
o
o M HRELHE start_time (HACE T offset A%, A offset
[GREHEVE (€T
enable_che | 5 =15 )8 H checkpoint Thfg, RIECE N true (JEH]) B3 false
ckpoint ERD , BRIAK false.
checkpoint | % DIS M4 T pnit, AN EVELTE 28 AH [RLmIE R, FEX
_app_name SRR T FE AR, LA checkpoint TR -
checkpoint | 75 DIS J5 5 T checkpoint FRS [A][AIRE, HALFP, ERILA 60,
_interval

FEQIIEE Source Stream I RJ AR & I (A A DAEAE JR Bt S8 F 240 DLI SCHF
Processing Time A Event Time PYFRi (B, F AR HTEE IS 2.16 FlE N A

i

CSV %ift% . A DIS IEIE G, T3 csv S, IFHLLE S N0,

CREATE SOURCE STREAM car_ infos (

car_id STRING,

car owner STRING,
car_age INT,
average speed INT,
total miles INT,
car_timestamp LONG

WITH (
type = "dis",
region = "xxx",
channel = "dliinput",
encode = "csv",

field delimiter = ","

) ;

JSON Zwhd#%=0: M DIS IBIE SEEUEHE, 10N json Zwhd. s ~Hl:

{"car":{"car_id":"ZJA710XC", "car_owner":"coco", "car_age":5, "average_speed":80,
"total_miles":15000, "car_timestamp":1526438880}} .

CREATE SOURCE STREAM car_ infos (

car_id STRING,

car owner STRING,
car age INT,
average speed INT,
total miles INT,
car_ timestamp LONG
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WITH (
type = "dis",

region = "xxx",

channel = "dliinput",

encode = "json",

json_config = "car id=car.car id;car owner

=car.car_owner;car_age=car.car_age;average_speed
=car.average speed ;total miles=car.total miles;"

)
o XML 4uhd#gs: M DIS @ s B s, i3 xml 4wt

CREATE SOURCE STREAM person_infos (
pid BIGINT,
pname STRING,
page int,
plocation STRING,
pbir DATE,
phealthy BOOLEAN,
pgrade ARRAY [STRING]

WITH (
type = "dis",

region = "xxx",

channel = "dis-dli-input",
encode = "xml",

field delimiter = ",",

xml config =
"pid=person.pid;page=person.page;pname=person.pname;plocation=person.plocation;
pbir=person.pbir;pgrade=person.pgrade;phealthy=person.phealthy"

)i

xml ZAR 7~ F W

<?xml version="1.0" encoding="utf-8"?>

<root>
<person>
<pid>362305199010025042</pid>
<pname>xiaoming</pname>
<page>28</page>
<plocation>xxx</plocation>
<pbir>1990-10-02</pbir>
<phealthy>true</phealthy>
<pgrade>[A,B,C]</pgrade>
</person>
</root>

® EMAIL %ifi3#%3(: M DIS BIE BB, kil —E 2B,

CREATE SOURCE STREAM email infos (

Event ID String,

Event Time Date,

Subject String,

From Email String,

To_EMAIL String,

CC_EMAIL Array([String],
BCC_EMAIL String,
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MessageBody String,
Mime Version String,
Content Type String,
charset String,

Content Transfer Encoding String

WITH (
type = "dis",

region = "xxx",
channel = "dliinput",
encode = "email",

email key = "Message-ID, Date, Subject, From, To, CC, BCC, Body, Mime-
Version, Content-Type, charset, Content Transfer Encoding"

)
email 2 a7~ B

Message-ID: <200906291839032504254@sample.com>
Date: Fri, 11 May 2001 09:54:00 -0700 (PDT)
From: zhangsan@sample.com

To: lisi@sample.com, wangwu@sample.com
Subject: "Hello World"

Cc: lilei@sample.com, hanmei@sample.com
Mime-Version: 1.0

Content-Type: text/plain; charset=us-ascii
Content-Transfer-Encoding: 7bit

Bce: jack@sample.com, lily@sample.com

X-From: Zhang San

X-To: Li Si, Wang Wu

X-cc: Li Lei, Han Mei

X-bcc:

X-Folder: \Li Si June2001\Notes Folders\Notes inbox
X-Origin: Lucy

X-FileName: sample.nsf

Dear Associate / Analyst Committee:
Hello World!

Thank you,

Associate / Analyst Program
zhangsan

2.3.3 DMS #i N3t

34 R B S (Distributed Message Service, &k DMS) & — i T & Al F 404 2
SRR B AR SS, $R4E T wl S Hoard R IGFEEHE B A, IO B
AR A2 B RS Kafka & — 35T PR X b Kafka 3245 (147 5 BA 51 ik
4, T PR AR AT SRR AR U1 Kafka 14 2 BAS.

DLI S AR DMS 1) Kafka SREUCEME, VEA1EL A e . €18 DMS
Kafka i Nt 191515 5 0137 Apache Kafka it A ii—#F, HA&1ES I 2.3.5 FFi
Kafka i A\«
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2.3.4 MRS Kafka #i\#®

BRI

R

A%k source LM Kafka SREUEHE, 1B A1EML 4 AN B o

Apache Kafka & —/Mud . Al R mrit. WA A R AT B B R 4
BAEmEE. NESX. CFRREEERIANB SRR, &S KHBIY B35
il . MRS 5T Apache Kafka 757 & # & J- L8 T Kafka #5f.

o Kafka JIRZ5¥i (v T 4 S WA I 78 hostname |, 75 E0% Kafka Broker 17 /51
hostname F1 IP J%f B 5% & N2 DLI BAFIH . Kafka Broker =17 & ] hostname F/1
IP i5BL R Kafka JRESHOEE N . Gnflasn IP 342 iy, 15225 CBdRiRER -
e b R RIESYRIER: > B ENE R =,

o Kafka 228 NEERE, 75 Euld W an A EE IR ZERE T AEE Flink /F V5 Kafka #E475%}
o HF AT DR 48 S2Br i 75 150 B AH N 22 4 dH )
ey S R SR IERE, 55 (BUBIMIRZE P fER) B s RE

w7 B

B E N, S0 GEMRA =R Rm) h “adl” B,

CREATE SOURCE STREAM stream id (attr name attr type (',' attr name attr type)* )

WITH (

type = "kafka",

kafka bootstrap servers = ""

kafka group id = ""

kafka topic = ""

encode = "json"
) ;
F<2-4 KBEFHAR
e =ae | R
yvi
type & BARIERA,  “Kafka” Rz,
kafka_bootstrap_s | Kafka FIMERE T, 6 EHRAEEE (L 8
Ervers B Y5 il DLI PAFIFN Kafka SERERESR .
kafka_group_id 5 group id.
kafka_topic P BEELY Kafka [ topic. H A R SZHRFIEELHA topic.
encode 2 K gmidts X, ATiEA “csv” o “json” . “blob”

F “user_defined” .
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2 2hBY | WA
i

o ittty “csv”, NIFACE
“field_delimiter” &k

o oAt “json” , MIFEHCE “json_config”
JE 1

o Nguhdig N blob" sy, FIRASKHE R s 24T
fiEEtfr, B ITENRER — A Ho Array[TINYINT]E
L

o FHotdkg N “user_defined” , NIFHHCE
“encode_class_name” #1 “encode_class_parameter”

JETE

encode_class_na 24 encode A user_defined v}, FHECEiZS%, fRcH
me FHE SRS R4 (B E B , 28T
4k 7K 2% DeserializationSchema.

oA

encode_class_par 24 encode v user_defined B, wI LE AL B %2 545
ameter € B SEPURIGSEIINZS, ANSERE— string 267
245

oA

krb_auth

iyl

BIEESFIAEIAES . JFJE kerberos IAIERT, FRHC
BIZZH.
BtER
FHBRTE DLI BAB) host TN MRS S8 master 15560
“letc/hosts” (S,

json_config

i

4 encode 4 json i, A ] Ll it 1% 2404 € json
F-BOMVL P 7 B I LR 56 &R

#3: “fieldl=json_field1;field2=json_field2"
VLA fieldl. field2 AAIERIR T B4R,
json_field1. json_field2 > kafka % A\ %# json £ [
key “FBt K.

BARME R 70T LLS 2 7140 6 3

24 encode M csv i, HFH85E csv B ERTE, BRIA
HNIEF,

field_delimiter

oA

Al LAE E BRSPS RS, ERANSI RS2
V] P18 i P 0 B A 2 e 24 A8 3 - P AR B
o YE|HFFSANG S, 1HIRE quote =
"\u005¢c\u0022" 3 47 %% X o
o 45| HFF S NG| S, NKE quote="""
Ri=1: ]|
o HEINERT CcsV 8.
. BESIBHSE, WRRES TREES 0 REE

quote

oA
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AEE

w5

name

¥ =&Y | A
yvir
PEIRFFS, BUSHETEY.
start_time & kafka 4 152 DR 46 I T] o
S I DU AT B P B R T SR e R, A A%
AN yyyy-MM-dd HH:mm:ss. start_time A K T4
RORFIE], 25 KT 4 armfE], A SR s .
kafka_properties | 73 B %S AL E kafka 1R BN, XA
"keyl=valuel;key2=value2"
kafka_certificate_ | 75 PSP VAIE S B4R . BEFALE S BN

“Kafka_SSL” B, ZZS%0H K.
LA
o IEEIZECEIRT, RSBINEIZAETEERISGFIE
1B, RoEBEREE kafka properties” /B,
o Kafka SSLINERZRIEMEERER, FEMFFNE
“kafka_properties”/BEPECE.

7EAIEE Source Stream B AT DAFE & i [ 8 LAE TR 5 0t SR8, 24T DLI SCFF
Processing Time # Event Time PYFRi (B, FARMHTEZLR IS 2.16 FlE N A5

i

o )\ Kafka £ %7y test ) topic 75 BUEH «

CREATE SOURCE STREAM kafka source (

name STRING,

age int
)
WITH (
type = "kafka",
kafka bootstrap servers = "ipl:portl,ip2:port2",
kafka group id = "sourcegroupl",
kafka topic = "test",
encode = "json"

) ;

o M\ Kafka HUA 42 M test () topic, f#H json_config #5 json HkE ik 7 Bkt i
B gmiskg 20N json EAEGHE, Fln:

{"attrl": "lilei",

ERERZHWT

CREATE SOURCE STREAM kafka source (name STRING, age int)

WITH (

"attr2": 18}
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type = "kafka",

kafka bootstrap servers = "ipl:portl,ip2:port2",

kafka group id = "sourcegroupl",

kafka topic = "test",

encode = "json",

json_config = "name=attrl;age=attr2"

)
235 ﬂ:/}_ Kafka Ef)\uu,
INREFEIA

A%k source LM Kafka FREUEHE, 7R A1EML 4 AN B

Apache Kafka J& —/Mud . AT R marih, ATRE A AT T B R 48
BAEmE. WESX. FREERRIANB SR, &S KB B35

AL -
RIS
o Kafka k5 (1o O 40 SR M WT 7F hostname |, T 75 2244 Kafka Broker 5 2111
hostname FI IP (115 %5 R N DLI A% . Kafka Broker 7 2 /£ hostname #
IP Ik & Kafka iRk 55 (188 A 51 Wl aspn IP S, 15545 (CBRiwzE N
FURRD) R R > BRENEET =,
o Kafka L NEERE, 7 ELDE IR IER I RER Flink {F)k 5 Kafka #4774
o HA AT DURRE SEBR BT 7 v ELAR B 22 AL
Unfer g S R R PSR RR, WS (BHRMIRR M R g sR YL
B B
B E AN, S0 CEMRA =R RR) | “wedl” &
AR
CREATE SOURCE STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "kafka",
kafka bootstrap servers = ""
kafka group id = "
kafka topic = ""
encode = "json",
json_config=""
)i
KiEgF
#R2-5 KHEFiLEA
2 =Ew | R
i%
type T HAuPaRn,  “Kafka” FaRBdali.
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S =aY | YR
yvir
kafka_bootstrap_s | & Kafka &40 1, 75 ZEM0RAEIEE (752 om
ervers PSR IE DLI BAFFN Kafka SERE &R .
kafka_group _id & group id.
kafka_topic & SR Kafka f topic. H AT W S FFSEUERAS topic.
encode P i mioast, wHEA “csv” . “json” . “blob”
F1 “user_defined” .
o ot AN “csv” , MIFRRCE
“field_delimiter” J&%.
o OIS N “json” , MIFEARCE “json_config”
JE
o Uit XN "blob" i,  FIRAKTE R #E AT
R, 4RETRAEEA —A HoN Array[TINYINT]SE
M FRFE .
o Figmhdis N “user_defined” , NIFFACE
“encode_class_name” #1 “encode_class_parameter”
JE T o
encode_class na | 7 24 encode &y user_defined i}, FHFECE 1ZSE, faEH
me FUHSEIERS SRR RS (AR EREARE) , %KH
4k #3 DeserializationSchema.
encode _class_par | 7 24 encode &y user_defined I, wJ LB B %2 545
ameter SE P B SEIURETS RIS, AU SCRF— string 284
24
json_config o 24 encode y json I, H AT LLdEI %2 46 E json
BV P 7 B K &R
¥ 3: "fieldl=json_field1;field2=json_field2"
FeaQULH . fieldl. field2 NEIERIER FBLA .
json_fieldl. json_field2 7y kafka % A%k json 5 1)
key T-EX 4R
B ARAS FH J730] L2 2 7R i B o
i)z
WNERTE M AT source stream HIRYE MR json FRYEERZFRE
&, json_configs AJLARFEECE.
field_delimiter o 4 encode 4y csv i), FT-HRE csv FE M RTT, BIA
NI,
quote 4 Al DLFE s B s R 5 A S, AL TS 2

[ PR e A 73 B AR B A A8 B 5 - AL L
o H5I M5 AXGE R, i iE quote =
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AEE

w5

B

i%

L

"\u005c\u0022" AT % X,
o Y| HfF S NRE SR, M E quote ="""
AR
o HAENNERT CsV &R
o RESIBE/FERE, YWRRIEENTFEHTES 0 NEHEBE
MEIBRS, BT,

start_time

o

kafka 45 1S B 4G B [F] o

% 20 L D) AT BB P B () R U e B, A
N yyyy-MM-dd HH:mm:ss. start_time ZEAS K T34
RTINS TR), KT M0t fa), A2 B s i .
ZSHIE )G, R4 Kafka topic 781 /] 55 5 7=
A B o

kafka_properties

o

A ZS A E kafka R4 EYE, WA
"keyl=valuel;key2=value2". HAKMJEIEAE T LS %
Apache Kafka /3

name

kafka_certificate

iyl

FEPRINUEAS B AR BSTRIAIE S BN
“Kafka_SSL” K, ZZS%0H .
kil
o IEEIZECEIR, IRSBIXIIFIZIAILE MEERISNHFNE
B8, RABBMKEE kafka_properties” B,
o Kafka SSLINERZAIEMEERER, FERFFIE
“kafka_properties”/BtEPECE.

7EBI%E Source Stream B AT DAFE & o (A Y DU(ETE J5 20 S H A, 4Rl DLI SCHF
Processing Time £ Event Time Py FRES (B, H AR EE T LS5 2.16 L E AR

i

e )\ Kafka SZHU G0N test (1 topic. i 4ufidis =N json BEAEIRE, #lin:

{"attr1"; “lilei", "attr2"; 18}.

CREATE SOURCE STREAM kafka source (name STRING, age int)

WITH (
type = "kafka",
kafka bootstrap servers = "ipl:portl,ip2:port2",
kafka group id = "sourcegroupl",
kafka topic = "test",
encode = "json",
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json_config = "name=attrl;age=attr2"
)i

M Kafka S0 G205 test [ topic. Aidadbdig 08 json HAEIRE . ARl H]

TREAFEHERA ROW, ROW ff HEVET LA 2.8 HiiE A,

MABAESH U

{
"idT."1i",
"type2":"online",
"data": {
"patient id":1234,
"name":"bobl234"

}
U 3 7 3 1 ) 2R M1 A
CREATE SOURCE STREAM kafka source
(
id STRING,
type2 STRING,
data ROW<
patient id STRING,
name STRING>
)

WITH (
type = "kafka",
kafka bootstrap servers = "ipl:portl,ip2:port2",
kafka group id = "sourcegroupl",
kafka topic = "test",
encode = "json"

)

CREATE SINK STREAM kafka sink
(

id STRING,

type2 STRING,

patient id STRING,

name STRING

WITH (
type="kafka",
kafka bootstrap servers = "ipl:portl,ip2:port2",
kafka topic = "testsink",
encode = "csv"

)7

INSERT INTO kafka sink select id, type2, data.patient id, data.name from

kafka_source;
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2.3.6 OBS i\

Thgefmid

RN

Q% source FMXF G AR S (OBS) FRENEE. DLI A\ OBS _EEEHUH] 7 A7 14
¥, AFNEN RS A S . & T KGR EAE SN AR Bl SRt
BLORNERIERS . RN AR5

Xt G- R % (Object Storage Service, fAiFR OBS) & — /N3 T Xt R 1) 2 A6k iR 55
NE PR E. 24, mTEE RN iERE ). OBS WHEZ(EE, HSW
O BRI IR S50 S 48T Do

CREATE SOURCE STREAM stream id (attr name attr type (','

WITH (

type = "obs",

region = ""

bucket = ""

object name = ""

attr name attr type)* )

row_delimiter = "\n",

field delimiter = "'

version id = ""

®2-6 KIEFAA
¥ =8 | WA
DSvi

type & Bl IR, “obs” FIREIRIFE N RAFAE RS «

region & X RAFAE IR S5 FITLE X 35

encode = HARgmAoR R, LA “csv” 3 “json” o BRIMEA
“csv”

ak E V7 7] 254 ID(Access Key ID).

sk HE Secret Access Key, 1% 40 1D 25618 H 258

bucket & KA e OBS %

object_nam | & AT AE OBS Ml IR 44 . WA RANE OBS fi H %

€ T, RTINS R4, Flin: test/test.esve X R H% S
% “encode” ZHL.

row_delimit | j& AT T 79 B T

er

Iield_delimi 5 JE S BT o

er
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23 =& | %8B
e 4 “encode” Z% A csv IV, ZSHLiLk. HPATLLHEE
S Ay BT o
o 4 “encode” N json I, ZSBHATEIAE,
quote =5 Al AR e BRSSP SRS, WA S AR5 2 s
P2 BR R 29 24 50 I8 7 R AL B
o MG HFF T NG S, TE#E quote = "\u005c\u0022" i3
175 3L,
o MBIHKE NHI SR, MiEE quote =",
=) |
o BRIRIERT CcsV 1.
o RESIFEFER, YWRRIEBINMFETES 0 M SEEEASIB
7E, BNSHEITERY.
version_id | 75 WA, 24 obs HLAMHEN R A W ERA M EFIHS, &
TUJAS FH ic 8 12 0

AEE

TEAIEE Source Stream B AT DAFE & i [ 8 LAE TR 5 0t SR8, 24T DLI SCHF
Processing Time # Event Time PYFRi (B, FARMHTEZLR IS 2.16 FlE N A4
i,

w5

M OBS FIFB BN %08 input.csv 1301, SCABA\nRIAT,  BL RIS

G N B input.csv AT LASGIE I H 2 input.txt B W1 R SCAEHE, HAGFN
input.csv #3030 F. # input.esv _EALEINTR OBS A H % N filan, 24u7_E& I
“dli-test-obs01” #HF .

1,2,3,4,1403149534
5,6,7,8,1403149535

AERSHUT:

CREATE SOURCE STREAM car_infos (
car_id STRING,
car_owner STRING,
car_brand STRING,
car_price INT,

car_ timestamp LONG

WITH (
type = "obs",
bucket = "dli-test-obsOl1",
region = "xxx",

object name = "input.csv",
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row delimiter = "\n",
field delimiter = ","
)

e )\ OBS [F#Hi A 4 input.json FSCHE, SO LR RIAT

CREATE SOURCE STREAM obs_source (
str STRING
)
WITH (
type = "obs",
bucket = "obssource",
region = "xxx",
encode = "json",
row_delimiter = "\n",

object name = "input.json"

2 4 ﬁ”i.iﬁll:lj ZJ)IL
2.4.1 CloudTable HBase %

DhREfmik

ARSI

AN

DLI Bk % H i %y 31 CloudTable [¥) HBase . HBase J&— /M e nl 5, 1hfg
B, AGE. RS R s ARG, & TEEEEEAAE LA S E R
Y, F A LA HBase 552 TB & PB RBIE IS KI1E6E R 48, R T
Lﬁ%ﬁ ZRPRAT RN, PUsOR AR E . HBase SCREE B8 . R
HEAF B . RS, HaBEdE. TR gifth. L4510 KeyValue 3
1Efit.  FIFH DL, FH P o] J7 (8 hoks o 4000 = id . IR 45\ HBase.

LAGAEMEIRSS (CloudTable), J23ET Apache HBase 1L Az, Al {45, 42L&
KeyValue /7 k%%, N DLI 34t 7 s PERE BB S RE 1y, &M TilgELS M
P PR EE R BE DL I SR AR i AN A S, XS TR 1OT B FH @ F i
& KeyValue B 16k 545175 . CloudTable I Z{5 8., ES N (RIEFMHEIRS
EDREETDE

1235 AE LR BB 4T 1E DL B =A% |, [R5 CloudTable HBase 7 73 5 /1Y 5
PEE:, HHH AT DA SR Al 75 80 B A N 22 A g A

NI SRR SRR, S (BAEMIR R fare) o “EsR SRR B
T

i B AN, HS W GEMAA = EmE) o “eadl” 575,

CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "cloudtable",

2023-05-31

155



& iz

region = ""
cluster id = ""
table name = ""
table columns = ""

create if not exist = ""

iy
F2-7 REF UL AA
S =& | %A
whik
type & fay HHEIE A, “cloudtable” R % CloudTable
(HBase) -
region & FNEAFAE R S5 P AE X 35
cluster_id P R Al N P J8 AR A 1) id e
table_name & Rl NBIEI R4, SRS UL, Bl =475 205 — 318 )1
ﬂﬁﬁ%@%*%“ﬁ AIRRN
car_pass_inspect_with_age_${car_age} “, HH car_age A%
e
table_columns | & @A), BAAE A "rowKey,fl:cl,fl:c2,f2:c1", Hrh
WA E rowKey, MFEFIA T EINERE R, DU =51
R, AT RN A"rowKey,fl:cl,,f2:c1",
illegal_data_ta | 75 WRIREZSE, FEE (. rowKey NMEE) &5
ble NiZ#K (rowKey NI TEEINZ7S O BENLEL S, schema
info:data, info:reason) , HN£EFF,
create_if_not_ | 7 YR BANMREE VIR, SR, HN true B3
exist false, ERIME N false.
batch_insert_d | 75 TR — IR E S N EHE K5, ([EUO08 IERE, RN
ata_num 100, BRIMME N 10.
AREID
o CUMLBEINSCREZELE, Tl B — 58 2 5 E AL B ) — &85 .
40 24 i B 174 Bl car_${car_brand}itf, wW1H-—45i0 54K car_brand FI{E A
BMW, XL B HTEZ K10 T car_ BMW.
o XAy KKK S A F CloudTable ) Hbase, THESZMN, HEFE 4 8 %5
B
51

i qualified_cars B)%CHE i Hh 2246 /2% Ik % CloudTable () HBase H1.
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CREATE SINK STREAM qualified cars (

) i

car_id STRING,
car_owner STRING,
car_age INT,
average speed INT,
total miles INT

WITH (

type = "cloudtable",

region = "xxx",

cluster_id = "209ablb6-de25-4c48-8ele-29e09d02de28",
table name = "car pass_inspect with age ${car age}",
table columns = "rowKey,info:owner,,car:speed,car:miles",
illegal data table = "illegal data",

create if not exist = "true",

batch insert data num = "20"

2.4.2 CloudTable OpenTSDB #i it

ThREfR

DLI ¥ Flink /E V% Hi %4 40 H1 31 CloudTable ) OpenTSDB 1. OpenTSDB &% T
HBase 1143 A1), mIAR4E 1IN (8] PP S B e o e A7 (R ) B 20 i, ) (e )
B AR AEAS R [A) S B s, X 2B S T — AN R I R] PR RS
SRR . SRR EIE RN, TR AL, RIIME, TTHT RGNS
FUD . VBRI BE . SR A AR} 7 S 45 BB AU e e %

FRATEIRS: (CloudTable), 23T Apache HBase # L0 Az, Al {H4E. L& R
KeyValue /7t 55, v DLI #2447 S EReIBENLEE S5 RE 1, & TR g/ b s
P AR R BOE DR FEEE AR A A N T, 3 TR 10T N P R i
& KeyValue #5176k 5854535 . CloudTable IFE 25 8., ES W (RIEFMEIRS
F P 487 ).

ARSI

AN

2 AL TR EIEAT/E DL RS E, I # 5 CloudTable HBase A7 5
RS, HA RT LARR S SE b i 75 80 ELAH B 22 2= 2 R
Unfer g L R R PSR, WS (BHRMIR R R ) T “ g sR YL

j: 9 Iz

T,
W E AN, 1ES N OB AE =P R o e d” =

CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )

WITH (

type = "opentsdb",
region = ""
cluster_id = ""

tsdb metrics = ""
tsdb timestamps = ""

tsdb_values = "",
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tsdb _tags = ""
batch insert data num = ""

)

X

#22-8 KT AA

S =& | ke

type = fy HEE A, “opentsdb” FonH B FARAEAE RS
CloudTable (OpenTSDB) .

region & FNEAFAE MR S5 P AE X 35

cluster_id o Rl N B TR AERER) id, %2805 tsdb_link_address 20
fam Hp—A4,

tsdb_metrics | & B S metric, SZRFSHUL.

tsdb_timestam | J& s S timestamp,  EdER A SCRE LONG. INT. SHORT

ps A1 STRING, X SZRFRENEI,

tsdb_values B Bl 25 value, A7 30 FF SHORT. INT. LONG.
FLOAT. DOUBLE i1 STRING, &€ sha& 5 ui 5
{8 -

tsdb_tags 7 5 251 tags, A tags I E D —MRSE, &2 84
WAE, XEFSHUL.

batch_insert_d | 75 Fon—UHEHES NNEPEE (EIEREED  [EXa08

ata_num IE#E, LIRA 65536, ZRIMEN 8.

tsdb_link_addr | 75 P54 NEHE P )8 S OpenTsdb BEiethhik, 1% %

ess N, AR FREIEITEME DLIBAY, H DLI B\FFHE S
CIoudTabIe SEM TR IR, %2805 cluster_id 24200
famHrp—A4,
gl

WMEE IR RIS TRIERE, BSE (BURBIRERAFSRE) + "1
BHERIEE BT,
AEEI

YA E TSRS EALES, RaE L 10— 180 2 5 E N IZEC B T35 . Bl
ML E I BN car_${car_brand}if, @H—Zkid% 1 car_brand F{E N BMW, %R
B IR Z5%103% R car_BMW.,
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ANl
IR weather_out ¥ HE 5 H B F A% /7% il 55 CloudTable 11 OpenTSDB .

CREATE SINK STREAM weatheriout (
timestamp value LONG, /* Hf[a] */
temperature FLOAT, /* {fE{E */
humidity FLOAT, /* i@fEfE */
location STRING /* Higi */

WITH (
type = "opentsdb",

region = "xxx",

cluster id = "e05649d6-00e2-44b4-b0ff-7194adacab3f",
tsdb metrics = "weather",

tsdb timestamps = "${timestamp value}",

tsdb values = "${temperature}; ${humidity}",

tsdb tags = "location:${location},signify:temperature;

location:${location},signify:humidity",
batch insert data num = "10"
)i

2.4.3 MRS OpenTSDB #itH ik

TheetmR
DLI ¥ Flink 15 ML 1%t 254 % i ) MRS 1) OpenTSDB H
k73 3as

o Tfifk MRS MR C 4 %% T OpenTSDB.

o ZIRARLT EISATAE DL A= AS |, PIILEES MRS SR 1 5 L 5 )
EERE,  H AP AT DO SEBr T /5 150 B A B 22 AL

TS S RE B, 5 IR IR B IR T
B

i B 2N, ES I CEMRA =M Em) o cgaedl” 519,

e TN
TBERE
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "opentsdb",

region =

nn
’

tsdb metrics = "",
tsdb timestamps = "",
tsdb_values = "",
tsdb _tags = "",

batch insert data num = ""
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KHEF
#<2-9 XPEF AR
B eaY | 5B
§vi
type & by HEIESEAY,  “opentsdb” FoRH ] MRS (1)
OpenTSDB.
region & MRS Iz 55 P 1E X 42
tsdb_link_addr | j& MRS H' OpenTSDB S5l i) i 55 ki, #% XA http://ip:zport
ess i # https://ip:port.
1A
ECEIA tsd.https.enabled 79 true B, FEE{FFT https, iFE https &
B ARSTIRERIAIL,
tsdb_metrics | & BdE S metric, SZRFSHUL.
tsdb_timestam | J& s S timestamp,  EdER A SCRE LONG. INT.
ps SHORT 1 STRING, NS FFHREZNAF.
tsdb_values & s S value, IR CHFF SHORT. INT. LONG.
FLOAT. DOUBLE F1 STRING, S¢##fEsh&8E
A
tsdb_tags 2 s ) tags, AN tags B E D — AR, E 84
PR, RS EUL.
batch_insert_d | % Forn— LR S AR R (IEdEEED , XAt
ata_num IE#%r, LIRN 65536, ERIME N 8.
AEEIN
YBCE DS HLR, FoRK il s b i — 5180 2 B AL B Wi — 4. a0
B E R BN car_${car_brand}if, H—2%id% 1 car_brand F{E N BMW, JUZHC
BIUE1ZKILK T A car_ BMW,
15l

B+ weather_out [ #HEfr Hi 2 MRS %51 OpenTSDB H.

CREATE SINK STREAM weather_out (
timestamp value LONG, /* Hf[H */
temperature FLOAT, /* {RJE{H */
humidity FLOAT, /* J@/¥f{i */
location STRING /* Hipi */

)

WITH (
type = "opentsdb",
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region = "xxx",

tsdbo link address = "https://x.x.x.x:4242",

tsdb metrics = "weather",

tsdb_timestamps = "${timestamp value}",

tsdb _values = "${temperature}; ${humidity}",

tsdb tags = "location:${location},signify:temperature;
location:${location},signify:humidity",

batch insert data num = "10"

) i

2.4.4 CSS Elasticsearch #j 4 it

ThREfR

BRI

AN

DLI ¥ Flink 1E b ()47 H 508 4 it 21 9% &= Ik %% CSS 1 Elasticsearch H1. Elasticsearch
FEHET Lucene S ETIRAT AR R RS &%, BaamZH P MEE . HEED)
ReBFE SRR, SR o BE. meion®. GEOVH PRI SER R 2R

RO RERRS .. EHTHEST. SN RS .

=8 Z RS (Cloud Search Service, fijFRk CSS) & DLI $2HEHE5 i 20 A A8 2 51 % AR
%, SEAHITUR Elasticsearch #2515, gL, FESE ML TR 2 KGR
gt k.

ZHRIRSWEZEL, BEH (HZRRSH I 1ERD.
AR
Bl CSS ERTMNRAR T =2 tEN, BEBEEXRA.

o IHFLHMRERIKS T O HRIRG RAE T ER. DeIEEESE (5
RIS HRE) b “gIRERE” 5.

o IR BB DL RIS b, PRICTE S A1 SRS A
Ve, LT LM S T 7 LA L LR
WAL I B, S ORI R R
B
TR AN, B IR SRR s

CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "es",
region = "

cluster address = ""

es _index = ""

es type= "

es fields= ""

batch insert data num= ""
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KT

#22-10 X FEAA

S =& | ixAB

type & HIBIERA, es ot B MR IRSSH .

region & B BT 0 A8 2R AR SS BT e X 35k

cluster_address | & B IRSSER AN M U7 R HE, B xxxxx, 24
otk PLIE S 73 b

es_index = RrAEANBIR RG], RS Htb. XTI CSS IjR%H 1Y
index.

es_type = RE NSRRI SCR R, SCRESEib. XFR CSS %
1 type.
FAFE I es A A 6., MHAZEARELL" "k,
FAE R es AN 7.x, GRIEFTTHIE CSS AR5 1)
type, M es type #5 4" doc", 75 NE] N4 CSS #TE )
5.

es_fields & e N B = B key, HfagpsRn: “id,f1,£2,£3,f4", JF
HAMIES sink s 5] ——XF N SR key, 12
KABEHLE BT B, MOEFRAEA id 87, BfAgpa
e “f1,£2,£3,f4,f5 . XFR CSS s H (1 filed

batch_insert_dat | /& Koan—IRMEIES NI, ELI0NIERE, B4

a_num N %. FFRA 65536, ERIAME A 10.

action o MEON add B, FRoNIEEIAAE id I, B b ) 5
2ME N upsert B, FRORBERIMIE id B, FORTHGE GERE
upsert I}, es_fields B AR E id) , BRAMEN
add.

enable_output_n | {5 SR E 2 B T 7B . %S 4500 true £

ull SRETH A TE (A nulD , #5 false Fom A H 2
Bt. BRINH false.

max_record_nu | 7 AN N 2

m_cache

es_certificate n | 7 PR IEE B4 K.

ame

#7 es I A LA H T A https, A AR B3 T U5
iH], ISP ERM T E N “CSS” .

#es SRR A 22 i, (HICH] https,  TU)g FHGE P ANk
SEMEATUIN, G RE IR IR T E N
"Password"
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EREI
AR B ISR S, FoREIL s B — 28 2 5 E N iz B —#R oy, il
i B I B O car_${car_brand}i, R -—2%1c3% ) car_brand F{E A BMW, NHZHAD
BIHEZFKILK TN car_ BMW.
ANl
H#im qualified_cars F & i 31 2= 48 & IR S5 1O S8
CREATE SINK STREAM qualified cars (
car_id STRING,
car_owner STRING,
car_age INT,
average speed INT,
total miles INT
)
WITH (
type = "es",
region = "xxx",
cluster address = "192.168.0.212:9200",
es index = "car",
es:type = "information",
es_fields = "id,owner,age,speed,miles",
batch insert data num = "10"
) i
2.4.5 DCS iR
Theesait
DLI 5 Flink b ity H Fodi i i 2104 SN2 47 55 (DCS) 1 Redis 1. Redis /& —
YFF Key-Value % 2 MR S5 4766 RSt TR T5A7 FERAEAT M. =LA
Syt WREEERFER. AL FIR. A AL EEAI, BTN, TTRA
tbo % Redis FIVEAI{E S, 155 M Redis B 7 Mk https://redis.io/
RGNS (DCS) Jy DLI $2 4345 Redis MEDFFRIA . 225, SbEd 45,
G B AE 2 0 A NGATRE T, T2 F P e R S DR B8 15 18] )b 553K
DCS B ZMER, HSW (MmN H 46w ).
A&

o HEUHRERIK S T OESMAZFRS (DCS) HAIE | Redis A MR 17 5L
Bl
w4 Redis R AT, 1ESH (A NEARSH 18/ F “Hig
Redis 22475247 F15,

o ZEtAEL T EIZATIE DL SRS I, Kb E s DCS SRt s RIER:, H
FH P AT DIAR S 52 s B 75 150 B8R . 22 4= 2
WA g LIRS IR IR, 1S % (BRIIIR R P R b “aban s EE
7w
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W B2 AN, ES I CEMRAE =M ER) el 519,
o JHiEnd VPC Xf4ET; iR DCS SEBI, B 1 2 VPC X5 M VPC Ti ] 21K
2, AR T AR

— 46 DCS SLFIHE T 172.16.0.0/12~24 M EEISE, DLI PABIASRELE
192.168.1.0/24. 192.168.2.0/24. 192.168.3.0/24 B .

— 4f1% DCS sefFliHE FH T 192.168.0.0/16~24 MERES, DLI PAFIARELE
172.31.1.0/24. 172.31.2.0/24. 172.31.3.0/24 W E%.

— 46 DCS SeFIHE A T 10.0.0.0/8~24 MERIS, DLI BAFIAHELE
172.31.1.0/24. 172.31.2.0/24. 172.31.3.0/24 W E.

TBIERT
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "dcs redis",
region = ""
cluster address = ""
password = ""
value type= "",key value= ""
)
KHEF
F<2-11 KHEF AR
S =4 | A
whifk
type = G iEE SR, des_redis sk B A 2 AT IS5 11 Redis
171k R G+
region = s FTAE ) DCS FTfE X 35
cluster ad | & Redis S48z k.
dress
password | 7 Redis SEBERHN, MR ENREVI RN, A IZEE .
value_typ | /2 EZEAT L B U G T e ) A
¢ o FHREMALIERA, B4 string, list, hash, set, zset;
o SCRRINE key MILHIRTIE], ELFE expire, pexpire, expireAt,
pexpireAt;
o STFAMIER key f74, LFE del, hdel;
MEEMHEZ AN, H YT o
key_value | /& ¥ B AR key Fl value, key value XF2441 5 value_type firfs &
HIZRBEARNT R, H “;” 70 Fs, H key A value ¥ FF2 4
th, FhEFIEFRSIBYERTR.
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EREI
o  UNENCHFRSEHAMN, TR i) —F 8 2 FI/E izl B e —55r
540 24 190 B 174 By car_${car_brand}isf, #1H—4%10 5% %) car_brand FI{E A
BMW, UL & TR 1% 2% id % NN car_BMW.
LI S ,”ZTTTTﬂFEHE%%%%“mﬁ,%ﬁ&ﬁ%ﬁ%X%%,m
£ key #l value FERIFIBF LA, B mgT, SERET
ANl
B3 qualified_cars %St 3] DCS AR S5 Redis 2B 1 247 5245 o
CREATE SINK STREAM qualifiedicars (
car_id STRING,
car owner STRING,
car age INT,
average speed DOUBLE,
total miles DOUBLE
)
WITH (
type = "dcs redis",
cluster address = "192.168.0.34:6379",
password = "xxxxxxxx",
value type = "string; list; hash; set; zset",
key value = "S{car id} str: S${car owner}; name list: ${car owner};
${car_id} hash: {name:${car owner}, age: ${car age}}; name set: ${car_owner};
math zset: {${car owner}:${average speed}}"
)i
2.4.6 DDS #iiiR
Ihgefdk
DL B b 0 4 2500 i H 31 SOR 8fs FE iR 9% (DDS) e
CRSEAE ZENR S (Document Database Service, f&i#k DDS) 54 3f%F MongoDB i,
Pefbae s, mnl AL AR SRR AR AN G F BRI SS,  [RIR R S . g
PR 2R AR & RE. IS EED
DDS W ZEE, SN otk ERS H PR,
A&

o HAUHIRIERIK R CAE SRR E RS (DDS) HLAEE T DDS s,

anfer )i DDS S8, 1555 COREERE R ST PRENTTY BRI KSR HdiE
JESA” T

o HAIMGIFRIARITE SSLAMEMERESLH], ASCRFEIASE 5 505 RS
o ZIRARNLTR BB ATAE DLI HR RS L, i #OR A1 DLI A=A,

o iR DLI JEAFI 5 DDS 4R S IER:, B AT DUR 4 S2 B BT 75 0 BLAH N
AR,
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TSI R TSRS, S (BRI R P far) B “hsn S RE
j:%” i:—!—l‘o

W B Z AN, ES I CEMRAE =M ER) el 519,

BRI
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "dds",
username = ""
password = ""
db_url = "",

field names = ""

#+2-12 KEEFULER
) =% | %A
type & i Y EIE R, dds Feo it B SOREE R AR SS  .
username & B R P 4.
password & KOl P TE R
db_url & DDS sEfff 5 el udik, -

ipl:port,ip2:port/database/collection.

5 sink RS —— WL

field_names & Rl NEHE 7B key, EARE 0. “f1,£2,£3", 7 HARIE

batch_insert_da | 7 | FR— kMRS A MOSUR Y, (12 A0ERE BRI
ta_num >4 10,

15l
F4i qualified_cars FECHE i tH 21 SCRS %00 2 collectionTest.

CREATE SINK STREAM qualified cars (
car id STRING,
car owner STRING,
car age INT,
average speed INT,
total miles INT

WITH (
type = "dds",
region = "xxx",

db url = "192.168.0.8:8635,192.168.0.130:8635/dbtest/collectionTest",
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username =
password =

field names =

batch insert data

) ;

2.4.7 DIS i3
ThREHIA

DLI # Flink 1B M % it 508 5 N B s AR (DIS) H.
HiE, #ATESACHE .

DIS i

"XRXXXXXXXXX",

"XXXXXXXXXX",

num = "

"car_ id,car_ owner,car age,average speed, total miles",

i TR A

TIEESFA

By NIR% (Data Ingestion Service, &% DIS) AACHE B/ B it £t 1 H 52 XN H

R 7 F S B

NARGE BRI T K T R B (10T il R

T EL AR P 2 Wk 55 AP A S AR A 21 2 AR 55 A R ]
HENEAIBERFAE . R

%

T ASIRARIRSE) OB LIEAIEER TB Bd. DISHEZ(EE, WS
(AR N R 55 FL P 467 ) -
BB
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "dis",
region = "
channel = ""
partition key = ""
encode= ""
field delimiter= ""
)i
ESIES
%R2-13 KHEFIUAA
- =R | WA
i%
type = i HEE Y, dis Fo H BIBUE A RS .
region = A P ER) DIS FTEX 5.
ak 4 7 19 % 5 1D(Access Key ID).
sk R Secret Access Key, 51j1a1%H 1D 45618 H 2 H.
channel P DIS i#iE.
partition_key 5 s o4l 1w, ATRAZS . HizSH
B OB I N BE A LIROK -
encode & B gmps =, "Ly “csv” . “json” A
“user_defined” .
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%
A
o FEIRROILA “csv' |, NIEHEE “field_delimiter” &
.
o EHURRIEI “json” , MIZE(ERA “enable_output_null”
kEcEREMHTFER, BN,
o EURISIEINA “user_defined” , NIFEECE
“encode_class_name” F1 "encode_class_parameter” &
.
field_delimiter & JE S BT o
o Uit AN csv B, FRERERES RS, P
ﬂuE%X7 ﬁu “7 7 o
o UIRhoA% AN json B, MIAS TR B B R P2 1A
I BRAT o
json_config o L gmbd s AN json I, FH P A LB IS S HORTE E
json FEANRE T BRI G R, kN
“field1=data_json.fieldl; field2=data_json.field2” .
enable_output_null | 75 L mi s AN json B, FEAEHIZSHORICE & B
PR
YZSHCN “true” o FE (ERN nulD , 3
Jy “false” FomAHth 7B BRIMEN “true” .
encode_class_nam | 7 4 encode A4 user_defined v}, FHACEZS%, &M
e JUHSEIgRIS R R (A A RE) , %K
7k 72K DeserializationSchema.
encode_class_para | 75 4 encode &y user_defined i, w] DU AL B %S 43
meter € P B SIS R IS, AU SCRF— string 28544

EEEIN

15l
o CSV Zmtdig: HEimH 2| DIS i@, 1 csv dwtt, I HLLES NSRS, £
43X car_owner 50K key #4740 K. BRG] "ZIATI0OXC", "lilei",
"BMW", 700000,
CREATE SINK STREAM audi cheaper than 30w (

car_id STRING,
car owner STRING,
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car_brand STRING,
car price INT

)

WITH (
type = "dis",
region = "xxx",
channel = "dlioutput",
encode = "csv",

field delimiter = "
)
® JSON Zwtdigat: Hdaiiti 2 DIS i@, fFH json gwfd, ZA~% X H car_owner,
car_brand N key #4773 %, “enableOutputNull” & “true” Fonfh 4= 7B (H
JunulD, N “false” For At 7B Hdfnp]: “car_id ":"ZJA710XC",
"car_owner ":"lilei", "car_brand ":"BMW", "car_price ":700000,

CREATE SINK STREAM audi cheaper than 30w (
car id STRING,
car_ owner STRING,
car_brand STRING,

car price INT

WITH (
type = "dis",
channel = "dlioutput",
region = "xxx",
partition key = "car owner,car brand",
encode = "json",
enable output null = "false"
)i
2.4.8 DMS #ith i

34 R BRS: (Distributed Message Service, fi#k DMS) & — T T v 40 A 2%
SERFEAR W B RS, $RAE T TS BTy R RN B A, H TR BA
R . AU B RS Kafka /& — 33 T HFA X iR Kafka $2 45 1)7H S EAF
%, PR AT EE I A U Kafka Y 2 BAF1

DLI SZHEREAE b e H %68 4 1 21 DMS B Kafka Sz . 618 DMS Kafka % Hi i 5
EE SR IR Apache Kafka fir it —#¢, EARTES WL 2.4.12 MRS Kafka % H it -

2.49 DWS #iiR (@id J]DBC /A1)

Theetmt
DLI ¥ Flink 15 b (g H 208 4t 2500 & 2R % (DWS) . DWS %l i N AZ &
PostgreSQL., PostgreSQL %4k il f74if BB N 2 28 s, CRrsiafE ERS . £
WA IR AER] (MVCC). miifk, EH AR EN A SRRk, BN f R

=Fo

HHEG RS (Data Warehouse Service, f&iFK DWS) & —FhJE T B it 280 F1°F & B 7E
BRGNP R AU BRI A TR S . DWS IEZE R, 155
T
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B F M
o HSUHARERIK S T CAEEHE G ERS (DWS) HLAIHE | DWS %if.
Gl DWS &8, E2% (B QRS EHIEM) | “QIEER” =
o iFHIRCEIHE DWS Bl EE .
o LSRN EIZATAE DLI A=A F, Rl B DWS Sef it S i o A s
ez, HFH P AT AR S bR i 75 150 B AH B 22 4 20 o
el ST SR T P IE R, 1S (HURWIR R P far) b “Hg s s i
%ﬁ” in4+
Wi 2N, ES W CREURAE =l fe) b “eef” =515
BEER
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "rds",
:aszziid ; "
db_url = ""
table name = ""
)i
KT
F2-14 KHEF AR
S =8 | WA
type & fay tHIBTE R, rds oo 2 0% R Y B e B Hs O 2R IR 55
H,
userna | 2 Bl PR P 44
me
Sasswor & Kol PR BB D
do_url | 2 B A% A postgresql://ip:port/database .
table_n | ;& BHRANBIR N BIE ER A . BURERT R0,
ame
db_colu | & SCRERC B i 8 R PR R RN ROC R, R PR T A
mns HH L P R P O P
A~
create sink stream a3 (student name string, student age int)
with (
type = "rds",
username = "root",
password = "xxxxxxxx",
db url = "postgresqgl://192.168.0.102:8000/testl",
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w5

¥ =4 | A
Whide
db _columns = "name, age",
table name = "t1"
);
student_name Xt 3 £ 2 HL[¥) name JE 1, student_age it v ¥ R
) age J@ M.
AR
o MRECE db_columns Bf, EEHRBHMUNTEIRERRBMENEL,
FEHIEESZ HIEMERR nullable SFEBEIAER, XMERBR
.
primary | {5 G SRARGE I T SN SRR R B, T A O A R I fi
_key B0 primary_key FCE T, Wi F HH 1 c_timeminute. o E

primary_key J&, FEHATHHE S ANERMER, 4R primary_key {7
1, WIBEAT SRR, ST N ERAE
ZNAE

CREATE SINK STREAM test(c_timeminute LONG, c cnt LONG)
WITH (
type = "rds",
username = "root",
password = "xxxxxxxx",
db url = "postgresql://192.168.0.12:8000/test",
table name = "test",

primary key = "c_timeminute"

stream_id T & SCIR S 2 G AN 128 b R i a0 — 2.

B4 audi_cheaper_than_30w 1% i H 21 %5085 1% test 1) audi_cheaper_than_30w £ .

CREATE SINK STREAM audi cheaper than 30w (
car id STRING,

car owner STRING,
car brand STRING,

car price INT

WITH (

type = "rds",

username = "root",

password = "xxxxxx",

db url = "postgresqgl://192.168.1.1:8000/test",
table name = "audi cheaper than 30w"
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insert into audi_ cheaper than 30w select "1","2","3",4;
2410 DWS ittt (G&@3T OBS #1753 30)
Thgefmid
QI sink Jkt Flink 1E ks OBS #3284 & 2 A 55 (DWS), Rl Flink
Tt et i £ OBS, #RJ5FE A OBS T A% DWS. Uifif 5 A\ OBS ¥4 £ DWS A
AT 225 (RO e I 25 Bt FEJT 4R 7)) b “ N OBS JHAT S A BIEERE” =15
K4 A FE RS (Data Warehouse Service, iFR DWS) & —FE T Bl 2L A & (19 7E
LRI TR, YR SR AN B EEEZ IR T RS . DWS 25 R, 1S
o
AEED
o it OBS Fefili SCRF i i a) SO 3
~  ORC: ORC K ASCHE Array 2028, Wi H ORC #:, e/t DWS
HAESN AR S A%, BT 2% (B B P IR Bl T R 4R/ “ Bl
HMERAR ST A% 7 B
- CSV: CSV AR BRI NIATHE, HRVENAE A HATRF, @
& quote, HEAKZN.F% 2-15.
o  WIREHAMRAE, MeHEEER. T DL SQL KAASH text, IR
FAAERICA, e e B R
e encode 1 [ orc #zUR, €)% DWS £, W15 SQL i 7 BUE M XN String 28
B, DWS EFBBPEAREEH varchar 287, 751 FARFE 1 text A4, L2
SQL it FBUB M SN Integer 257, DWS % 7B 75 Z A4 Integer 257,
ARSI
o fifRCAIHE OBS fFISCfF .
I OBS #f, HAKEZ I Cof AFMEASS RIS Har) iy “ Qi ” =75
TSR, BARTES I O RAFGEIRSS R fa ) i “Hrd ek &=
o
o ZIRARLT EISATAE DLI A= ASY |, PRlLEES DWS SRR N 1 s AL 5 Y
R, H AT LR S B T 5 15 AR N 22 24
Unfer g L R RS RE, WS (BHRMIIRR M HER) T “ g sR YL
w7 ',
i B 2N, EHS GEMRE =M /) el &
AN
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "dws",
region = ""
ak = "",
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sk = "

encode = ""

field delimiter = ""

quote = ""

db_obs_server = ""

obs dir = ""
username = ""
password = ""
do url = ""

table name = ""

max record num per file = "

dump_interval = ""

#2-15 KHEFILEA
S =5 | %A
Wik
type & fanHOETESRAY, dws Fon i BB PR IR S5 .
region & HE IR 55 I AE X3k
ak & 5 7 %4 ID(Access Key D).
sk B2 Secret Access Key, 5Vj[n%4H 1D 45648 H %8
encode & Gifih Jr . ZHTSCHF esv Al ore PR s o
field_delimiter | %5 JEMEAN IR, gmit 3N esv I F L E, #IUULEA
ANAT AR o B AE s W1\u0006\u0002.
quote & B, BRI AT AT, 40007 .
db_obs_server | {7 CUE H A e B A IR 5545, T obs_server o
I R ghis 77 50 ore 1 U T 48 € 1% S
obs_dir 2 ] SO AR H e O Y{H x4}, 40 obs-
al/dirl/subdir.
username 2 Bl e P 44
password & B PR
db_url & ol e etk . 4% XA /ip:port/database, 1
“192.168.1.21:8000/testl”
table_name & L4, HERAFE, WEZEIZE.
max_record_nu | f& (S E LS R EZS SIue = B o T G N N
m_per_file B, ZSC A2 AR — AN At T
dump_interval | & AR, AR
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delete_obs_temp | 75 R EMER obs BRGNS, BRINKH “true” , HEEN
_file “false” , NN obs BRI, FH T HCER.
max_dump_file | & PUAT — RGN I 2 et 2 /D SCF . AR IR AR
_hum R SCAEEIN T R, 22 138 — N i o i th

Nl
o CSV itk

CREATE SINK STREAM car infos (
car id STRING,
car owner STRING,
car brand STRING,
car _price INT,
car_ timestamp LONG

WITH (
type = "dws",

region = "xxx",

ak = "",

sk = """,

encode = "csv",

field delimiter = "\u0006\u0006\u0002",
quote = "\u0007",

obs dir = "dli-append-2/dws",
username = "",

password = "",

db url = "192.168.1.12:8000/testl",
table name = "tablel",
max_record num per file = "100",
dump_interval = "10"

) i
®  ORC &\ fi# .

CREATE SINK STREAM car infos (
car_id STRING,
car_owner STRING,
car_brand STRING,
car _price INT,

car_ timestamp LONG

WITH (
type = "dws",

region = "xxx",

ak = "v,

sk = ",

encode = "orc",

db_obs_server = "obs server",

obs dir = "dli-append-2/dws",

username = "",
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password = ""

db_url = "192.168.1.12:8000/testl",
table name = "tablel",

max_ record num per file = "100",
dump_interval = "10"

) i

2.4.11 MRS HBase #i3H5%

IhaediA
DLI R Flink 5 )% £ %0 tH £ MRS 1) HBase .
A&
RGP R ©7E MapReduce il (MRS) HLAIE T IEFLE MEERE. DLI SZHF
L3 )3 kerberos [f] hbase £E 7 X #% .
AR TR Eis AT 4 DLI =A% b, iF#{R 618 DLI A=ZEA .
i fR DLI #h=2BAF1 5 MRS SEfF L on R s 4, HLAH 7 a] DR S2br i
VB AN 22 4 2 A o
WAy @ ST R TS IRESR, 1S (BURWIIRZRE R b “ R R YE
B
I E A HN, ES A CGRIUAAA = I RED) h “2edl” &=
# 1€ MRS HBase, H7ERRBEIER EHUE B HEIN MRS %ﬁ?ﬁ?ﬁ wﬁﬁ@jz
HlipER.
WA IN 1P SR A WUS, 2% (ERWRZR A P HRR) b “EURER: > Ry
PR B EIEER” .
EEEN
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "mrs_hbase",
region = ""
cluster address = ""
table name = ""
table columns = ""
illegal data table = ""
batch insert data num = ""
action = ""
XBEF
#<2-16 KHEFIAA
s SZAE | WA
type & HHEIE A, "mrs_hbase" % i HIE] MRS 1
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w5

S BT IR tRA
HBase .

region 2 MRS fil 55 B 7E X 35k o

cluster_addres | /& Ryl N BRI @ 4E 8¢ zookeeper Mk, JE4N:

S ipl,ip2:port.

table_name & Rl ANEHE R4
XFEZHAL, BT E R A LAIE R A
—HB Iy, AR
car_pass_inspect_with_age_${car_age} “, H" car_age
FH4 .

table_columns | /& Read AR5, BpRm .
"rowKey,fl:c1,f1:c2,f2:c1", HrFAZifEE rowKey, 24
FHNATEEIMANEARER, LU =% 80, "RRA
"rowKey,fl:c1,,f2:cl".

illegal_data_ta | 75 WRfREZSH, mEHYE (i rowKey NMEE)

ble 25 Ni%% (rowKey iy taskNo i T 128 hinist ] @ in
ANOLBENLE T, schema A info:data, info:reason) , 75
M= E5.

batch_insert_d | 75 FOR— MRS NI BHE R 2, (008 IERE4,

ata_num EFR >N 1000, ZRIAE N 10.

action 3 FOREHRRAENIE R MIBR, TTiE{E A add #1 delete, B
IME A add.

krb_auth 4 BB IRVAEFINIES . TS kerberos IAIERT, FFAC
B, HEX R E R IAEA R
iER

TERRIRTE DLI BA% host SN MRS SE8¥ master T5 /A
“letc/hosts” S8,
oo

F % 1 ) MRS 1) HBase 4.

CREATE SINK STREAM qualified cars (

car_id STRING,
car_owner STRIN
car_age INT,
average speed I
total miles INT

G,

NT,
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)

WITH (
type = "mrs_ hbase",
region = "xxx",
cluster address = "192.16.0.88,192.87.3.88:2181",
table name = "car pass_inspect with age ${car age}",
table columns = "rowKey,info:owner,,car:speed,car:miles",
illegal data table = "illegal data",
batch insert data num = "20",
action = "add",

krb auth = "KRB AUTH NAME"

) ;

2.4.12 MRS Kafka #id%

DLI 5 Flink 7 ity Kot i i 21 Kafka

Apache Kafka /& —MRUE I3 JER . mArit, alAEH B A sUORAR T R 2 R 4t
BAmAE, WEDX. SCFRREIREIAMBHE IR, 1SS OB B A8 5

ThREfR

i
AR S

[ ]

AN

ffifl. MRS #&F Apache Kafka 757 & &% H4LE T Kafka &5 .

Kafka IR 2535 fR35 11 201 S W T 76 hostname |, U7 220Ks Kafka Broker ¥ £
hostname A1 1P fryxt 3 o< R8N DLI BA%IH . Kafka Broker 75 5 /) hostname Al
IP 155X R Kafka IR HIERE N . WHaTasin 1P A, 155% (BsiRzEH
PR GRS EER: > BRENER” FEAT.

Kafka /228 TR, 7 2iim o o Ay P2 e Flink /RS Kafka i2E47 5%
o HLFH AT LIRS s B 75 150 B AH B 22 4 2

USSR R PSR IE RS, TES T (BURMIR R f5rg) o “ Hsm A g
i B2 AN, HS I GEMRA =M Em) o “gedl” 519,

CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (

type = "kafka",
kafka bootstrap servers = "",
kafka topic = "",

encode = "json"
)
XEF
#<2-17 XBEF AR
¥ =& | %A
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type 2 HimEE A, "kafka"FK o~ ) Kafka # .
kafka_bootstrap | & Kafka (17800 L, 75 B tRAeEE (55 EE 3G 5 T YR
_SEervers JridE DLI BAZIAD Kafka SEBERTIERL)

kafka_topic & 5 N\ topic.

encode & tokgal, MErsCHE “json” A1 “user_defined” .

Fromittg 2 “user_defined” , MIFHECE
“encode_class_name” A1 “encode_class_parameter” J&1'k .

encode_class_na 24 encode Y user_defined B, TBEEZSH, B H
me SIRIANAS (E B |, T RE
DeserializationSchemao

iy

encode_class_pa 24 encode A user_defined I, W] DUE AL & %5 54k e H
rameter FUE SIS RIS, SR string XIS

iy

krb_auth o BB I VGERIIANIES . FF)a kerberos IAUERS, 75HCE %
ZH. WRAIER MRS SRR E kerb IERIEERE, 15
THERTE DLI BA%1 host SCAHHH¥s I MRS £E8¥ master 715 £ (1)
“letc/hosts” {5 K.
kafka_properties | 1% AEZ S E kafka IR A @M, #0N
"keyl=valuel;key2=value2"
kafka_certificate | 75 EEVRINIEAS B A2 FR . BBTAIES 826/ “Kafka SSL”
_hame i, ZSHA
kil
o IEEIZEBIRT, RFINEFIZAE MEEMSUFZER, K
FIEEoNEEE“kafka properties”[BIE,
o Kafka SSLINERERNHMESEEE, FEMAFFIE
“kafka_properties”/BtEPECE.
AEEIN
T
15l
B 2 Kafka .
o Rfil—
CREATE SINK STREAM kafka_ sink (name STRING)

WITH (
type="kafka",
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kafka bootstrap servers = "ipl:portl,ip2:port2",
kafka topic = "testsink",
encode = "json"

)i
o Rfil—

CREATE SINK STREAM kafka sink (

al string,

a2 string,

a3 string,

a4 INT

/7 B

WITH (
type="kafka",
kafka bootstrap servers = "192.x.x.x:9093, 192.x.x.x:9093, 192.x.x.x:9093",
kafka topic = "testflink", // BAN topic
encode = "csv", // #wiBHE, FFFjson/csv

kafka certificate name = "Flink",

kafka properties delimiter = ",",

kafka properties =
"sasl.jaas.config=org.apache.kafka.common.security.plain.PlainLoginModule
required username=\"xxx\"
password=\"xxx\";,sasl.mechanism=PLAIN, security.protocol=SASL SSL"

2.4.13 FiJ& Kafka Efllj:lll)ll.

Ih et
DLI ¥ Flink VBV ff) % H B 4 2] Kafka o
Apache Kafka J& —/MUE . AT R mfrit, AR A AT B B R 48

BA AR, WEDX. SCREIRAIAMBHE IR, 1S GO 2B 5
A .

HIJ?E,—JJ'-'F

o Kafka IR5u (13 T 0 S W 78 hostname |, I35 20K Kafka Broker =7 15 [
hostname 1 1P [{)%F W o< R In 3 DLI BAFIH . Kafka Broker =7 £ 1] hostname F1
IP 5Bk & Kafka JREHOERE N L. Qnflasin IP S A2 i), 152% CBERbiRE -
Fem) b s EsRIERE > B ENER” E.

o Kafka &4 MM, T EE G R EIRIERTIEER Flink /55 Kafka #E47 %}
. HF P AT DR 4 S b i 7 60 BRI 22 4 4 A
el GRS IR T SRR R, 1B S5 (BEWIRER A P e ) b CaEam R EYRIE
7 B
& B 2N, 5SS GERRA = P8RS b “2eqdl” &,

\E: S
VBIERR
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)*

WITH (
type = "kafka",
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kafka bootstrap servers = ""

kafka topic = "",

encode = "json"
)
xHEF
#<2-18 XKHEF A
¥ =% | A
Wik
type & frdmIiE R, "kafka R 2] Kafka H .
kafka_bootstrap_ | & Kafka [z 1, MR aeEE (75 B0 3 o A ps
servers YEFTE DLI BAFIAD Kafka SEREMIERD) -
kafka_topic s 5 N\ topic
encode & Hugmigts X, vEN “csv” . “json”
“user_defined” .
o FIRIIEACH “csv” , NIFACE “field_delimiter” J&
{8
o FHomtiE AN “user_defined” , NMIFHMALE
“encode_class_name” #1 “encode_class_parameter” J&
.
filed_delimiter & 2 encode M csv I, HTHEER B, BRIANE
T
encode_class_na | 7 4 encode Ay user_defined itf, TACE ZSH, B H
me LIRS (BE AR , ZRFHAE
DeserializationSchema.
encode class_pa | 75 24 encode & user_defined i, A LLE A B 1% 2 4R € H
rameter FESEIRIS RN S, NG RE—A string RS 3L.
kafka_properties | {5 AEZ S E kafka 9 JRA BN, &N
"keyl=valuel;key2=value2"
kafka_certificate | 77 | BSUEIIEE B4, BEIIAIEREEMy “Kafka_SSL”

_hame

i, ZSEH
WA
o IEEIZECEIN, RSBIINFIZAE MEERIHFIZE]S, &
5 BaNK &% kafka properties”BIEH,
o Kafka SSLINERZRIEMEERER, TEAFFIIE
“kafka_properties”/BIHEFECE.
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EEEM

P

Bt kafka_sink ) %cdE % 3] Kafka /s

CREATE SINK STREAM kafka sink (name STRING)
WITH (
type="kafka",
kafka bootstrap servers = "ipl:portl,ip2:port2",
kafka topic = "testsink",
encode = "json"
);

2414 XH RS R(EE

Ihgeft
B sink 0RO i H 21545 20 RGU(HDFS) 83 0 Gt iR % (OBS) %5 301 &
Gio HEdp)E, WEEN AN H X eI AE DLI 38, il DLI SQL #EAT T —2D Ab 3
o, JF Bim b 8ds B oCHr o X RS K . A T8 et REE . & 80
BRVARYS . REEBA HR S5
X G A7E RS (Object Storage Service, f&FK OBS) & —N3& X R = 766 IR 55,
N PR E . 2. Er R ARSI B A fif e
BEER
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
[PARTITIONED BY (attr_name (',' attr name)*]
WITH (
type = "filesystem",
file.path = "obs://bucket/xx",
encode = "parquet",
ak = "¢
sk = "
)i
xHEF
#<2-19 XBEFiAR
¥ =& | WA
type & | FrHTRAL, “type” A “filesystem” , KR EE B0 &
2
file.path | 2 i H 3%, #3208 schemai/ffile.path.
247 schame A 3 #F obs il hdfs.
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f =22
===y A
S 2% | AR
e Yy schema A obs I, R~ BIXT G A7k A% OBS.
e Y schema A hdfs i, FKr#iH 2] HDFS. HDFS 75 2 &4
P, BAkiES% HDFS LB H Bl E .
7~ hdfs://node-masterlsYAx:9820/user/car_infos, H:+' node-
masterlsYAx:9820 & MRS £ NameNode FT7E T A5 S o
encode | /& T R gD A% =, AT SCRE “parquet” B AT “csv” %l
* ¥y schema Jy obs i, it & g i s FF “parquet” 1%
iV
e Y schema A hdfs i, i B dagm i XS HF “parquet” A% =0A0
“CSV” T%ﬁo
ak | #iHE OBS i HukiE. HTin OBS AIEMT accessKey, I
FHS R, FREURER.
sk | 2 OBS WS B iE. F T OBS AER] secretKey, nJ{fi
Ha R e, FlEusEE.
krb_aut | & BT VAEFINIE4 . TR kerberos IAIFR, ERCE %S5 W
h AN MRS ERER TS kerb YAFMIEERE, 5 #{R7E DLI A%
host SCAEF RN MRS 228 master 15 &1 “/etc/hosts” 2 8.
field_de | & JE A B AT o
limiter MR RN “osv” B, TR EIBIE R, R LLE
DY I PR
AEEM
o [HFIC R Gk IR Flink VMV A 20T 5 checkpoint, AREA/E MV ) — 3k .
o Ny EHMEUEELSESREWE S, EELRFEASERSETFHEE, FE
B E A “ M checkpoint K& 7.
e checkpoint [f] [ ¥ B 75 7E4 H SO SR E . SO NI TR R K 2 TR AT LT, LR
i 10 5.
e checkpoint SCHFUN R M
~  AtlLeastOnce: F{FZ/Dgikb—Ik.,
- ExactlyOnce: F{AUHAE—K.
o  [FHMARGHI IR ENEIES] OBS B, IiE% L MEE [F—A B FHIEM .

- OBS MEAFMEMMBOMT N NERS, Wi SEEdEE %K.

- OBS AT XA RGBT NIEINS , 7T RE S BUSHRIRE -

Iy LA E OBS HRAUAT NI XA, dkt SV Rk S 5 W] e 3 B0 Kot 5 i)
AR, EHRAE RS A 55 7 R A £ OBS A2
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HDFS XA P E

5

B3 MRS & T .
¥ MRS f¢) HDFS Namenode it &, 7 “HENX” TRl E 5.

Hrh, core-site fE &% “hadoop.proxyuser.myname.hosts” Al
“hadoop.proxyuser.myname.groups” 1] “myname” Jf& A1 krb NIEFH 1 44
FRo

(AR

FEHRES N\ HDFS HURIRZERS 777,
L& SER R, Wi “RARLE” TR

ﬁ%@ufé:
Zon ks car_info £4E, LA buyday BN X F B, parquet Aguidigal, FEAiEL
#5 %] OBS.

create sink stream car infos (
carId string,
carOwner string,
average speed double,
buyday string
) partitioned by (buyday)

with (
type = "filesystem",
file.path = "obs://obs-sink/car infos",
encode = "parquet",
ak = "{{myAk}}",
sk = "{{mySk}}"

)i

B 22 AE OBS H 7% H 454 4. obs://obs-sink/car_infos/buyday=xx/part-x-
Xo

B AERUE, ArEdan ™ SQL A EESL OBS 7 X 36, HI T e St ab .

a. f# OBS X%,

create table car_infos (
carIld string,
carOwner string,

average_ speed double

partitioned by (buyday string)
stored as parquet

location 'obs://obs-sink/car_ infos';
b.  MIKHK OBS B&A2H KR 7 X 15 8.
alter table car infos recover partitions;
POy 17/ -

ks car_info 4%, UL buyday BN X B, csv Ngmidiga, o
#| HDFS.
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create sink stream car infos (
carId string,
carOwner string,
average speed double,
buyday string
) partitioned by (buyday)

with (
type = "filesystem",
file.path = "hdfs://node-masterlsYAx:9820/user/car infos",
encode = "csv",
field delimiter = ","

) .
Kl e 2448 HDFS A4k H k454474 Juser/car_infos/buyday=xx/part-X-X.

2.4.15 OBS #4573

LhgEfIR

AR5

AN

QI sink JiR DLI Hodlf th 2UX RAFA# AR ST (OBS). DLI AT ELRFE b 73 Hr 48 R th 21
OBS k. EHFRUIE M AN AEE. SSMItE . SmAGRIER.
TRIEI VAR 5375 o

Xt AR % (Object Storage Service, fEiFR OBS) & — /N3 T Xt R 1) & A6k iR 55
NE PR, 24, SR, KBRS 1. OBS WHEZ(EE, iHSW
O R IR S50 S 48T Do

(AR
HEER (2414 XHRFHERETR) ).

OBS fi t it e S RF 4 Hh Bt 21 3.0 WA LA (A, 35 e B AR AT S DA (9 i
A

CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "obs",
region = "",
encode = "",
field delimiter = "",
row_delimiter = "",
obs dir = "",
file prefix = "",
rolling size = "",
rolling interval = "",
quote = "",
array bracket = "",
append = "",
max record num per file = "",

dump_interval = "",
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dis _notice channel = ""

#<2-20 KBEFULER
¥ =% | %A
whik
type & FrEE R, “obs” FoniiH B GAFE RS o
region & X RAFA# RS FITAE X 2k
ak o i 1] %4 ID(Access Key 1D).
sk 4 Secret Access Key, 51710 % 47 1D 45418 FH 1% 51
encode = ks 7. 24T+ csvijson/orc/avro/avro_merge/parquet %
o
field_delimiter | 7 B
4 mis 7 KON csv N RERLE, HAMRE, BIATRAF
RIET
row_delimiter 7 TR RF. gmtdps =N csv. json B 75 B E .
json_config 4 Mgk N json I, F P AT BLERNZ SOk TR € json
BURIYE BB R R, #5008
“field1=data_json.field1;field2=data_json.field2” .
obs_dir & A H . A AY{H R4}, W obs-
al/dirl/subdir. 4ZmtSH% A csv (append A false) . json
(append A false) . avro_merge. parquet i, SZFFSEL
o
file_prefix i WO R IR . A RS2 UL file_prefix.x #9720
%, 1 file_prefix.1. file_prefix.2, #&A®E, BRIACH
HIZN temp.
rolling_size 7;‘5 AR R SRV RN
BiAA
e rolling_size #[1 rolling_interval 4RZE/ D EL—HEEE £PACE.
o MM K/INBITIRE size [, SR,
o TISMUEA(EIE KB/IMB/GB, EiREEAI, ®REBMAAFTH
o LRI orc WAFTERE.
rolling_interval | 1% B E R A7 20T B H 55 I TR AR

A
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e rolling_size &1 rolling_interval 45/ DE— B & EPECE.

o REFHESKEREMNEHHENENEERT.

o STHFAUEIJ9 yyyy/MM/dd/HH/mMm,  B/NBAIREISH, K
NGB, BINECED yyyy/MM/dd/HH,  NIEHEESB AR
N BB RETFERIBRT, Ebgn 2018-09-10 16 BF=4EA9
RS SE {obs_dir}/2018-09-10_16 B .

e 4 rolling_size F rolling_interval EFECERT, TG MTERTXT
MBERT, BENGBITIREX/NGT, BEEFHE.

quote

i)

BRF, Aok X0y csv INATACE, MERSEFD
JEVERT 5 N _EARRT, BB AR WA E,
"\u0007" .

array_bracket

i

BEHAES, A4S0 cov I ATRCE,  Wak(E 80",
Ot Bl E U0y WA i v {al,a2}

append

i

B R true BL# false, ZRiAA true.

24 OBS AN 32 #F append #25X, H4ah#% M csv A json
W, A% B E N false. Append 5 false I 5 i E
max_record_num_per_file F1 dump_interval.

max_record_nu
m_per_file

i

AR, 4 dmiE g csv (append A false) .
json Cappend v false) . orc. avro. avro_merge Fl parquet
NHEE, RPN RIS, HkERA
B, ) 53 T A

dump_interval

i)

fil 2 R, 4gmhdkg RN orc BLETILE T DIS i8N R

AT A .

o fE orc gy aNrh, %GB s B AR, BpAE S
SRR IA B R AN B E, S E4£ 5] OBS
F.

o {F DIS BN ThRET T, % E RonRE 4 DIS &%
—ANBEMREE, EHIZAREE%.

dis_notice_chan
nel

i)

OBS H = Fe B AIEIE . R WML DIS Il th s —
JAdsK, ZICENA N OBS Hxigie, KMIZHxCHE

-
Pl P

encoded_data

i

L fidk% oA json (append A false) . avro_merge Al
parquet i, TTIEIEAC B 1% 5504 B IE T B YD 15,
F 2 NS {field_name}, Fox HEK ZIM T BN EEN—
AN SEEEE SR AT Y
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EEEM

w5

YA E T F SN, Rl b i —2skE 2 5 ZECE T i 4. Bl
S B I BN car_${car_brand}if, niHR-—4%1c3% A car_brand FI{E N BMW, IiZD
BIEZ5%10% RN car_ BMW.,

o 4 car_infos % #E%i i 31 OBS 1 obs-sink 4 T, %t H3% A car_infos,

i e S

LA greater_30 {ENSCIFHRTE, S HNSCHEIE 100M g — NSO, R 2l

fthH csv gt (ERE SRARYE S BRTE, BATRHENAT 2 BafT -

CREATE SINK STREAM car infos (

)

L4 0]

car id STRING,
car_ owner STRING,
car_brand STRING,
car price INT,

car timestamp LONG

WITH (
type = "obs",
encode = "csv",
region = "xxx",
field delimiter = ",",
row _delimiter = "\n",
obs dir = "obs-sink/car_ infos",
file prefix = "greater 30",

rolling size = "100m"

rc J it is 2 1

CREATE SINK STREAM car infos (

car_id STRING,
car owner STRING,
car_brand STRING,
car_price INT,

car_timestamp LONG

WITH (
type = "obs",
region = "xxx",
encode = "orc",

obs dir = "dli-append-2/obsorc",

FILE_PREFIX = "es_info",
max_record num per file = "100000",
dump_interval = "60"

)7
e parquet Zwfd R BliES % 2.4.14 U R G H TR AERD

7B
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2.4.16 RDS #j 4 5

Theefait
DLI 5 Flink ity H Fodidim 210 R M EE A (RDS) 1. HRTSZRF PostgreSQL
A MySQL #Fh ¥ . PostgreSQL #i# 2 vl £74iff SN B AR B8, SCRF= A=
SRS AT RIER] (MVCCO). &iFR, @S aFmrENE. SRRk . i
BRI FL R 55 . MySQL #4 Fe3& I T #-Ff WEB LA LTRSS IR #3)
N EES s, YD T HRE GRS AR .
KAMIKIEEE (Relational Database Service, f##k RDS) J& 3T =itH VA7
R} F BB P IR S5 -
RDS KIEZ 5 R, HZS W CRRMEHEEH a1 ).
[ElE s
o IESURIRIEMIK N O/ R RAEIEE (RDS) HLAIE T PostgreSQL B%
MySQL 257! RDS %WJ
A RDS SE6, 52 W CGRRBEIEEM 7 Harg) b “algesedl)” &=y,
. iZ%%T’Eik%%%iéﬁf DLI == pAZ b, [RIthEE S RDS S 37 3 o Y e %
&, HRP AT DU SERR BT 5 v B B 22 4 R
WA ST I R PSR, 1S (BURWIHRZRE A 4RrE) b “ R R YE
7 .
W B Z AN, ESW CEMRAE =M i) b el =
RERR
CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )
WITH (
type = "rds",
S
do url = ""
table name = ""
)i
XHEF
/221 KEFIRA
g =& | WA
type & B ETESRAY, rds ot B O¢ R B P
usernam | f& B FEER P 4
e
SaSSWOF & ol e S
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¥ =% | WA
do_url | & B e b, A% 30 N: "{database_type}://ip:port/database”
H A SR AP A 22 % 3. MySQL 1 PostgreSQL
o MySQL: 'mysql://ip:port/database’
e PostgreSQL.: 'postgresql://ip:port/database’
table_na | J& TR NBE B R A
me
db_colu | & SCAFIC B A6 L A R MR AR R SR R R RN O AR, 7R AR I
mns HH VA ) JB A T
ENUE
create sink stream a3 (student name string, student age int)
with (
type = "rds",
username = "root",
password = "xxxxxxxx",
db _url = "mysqgl://192.168.0.102:8635/testl",
db columns = "name, age",
table name = "t1"
)
student_name X N 34 e B ) name J&1E, student_age i B B
B age B
L
o ZIAECE db_columns BY, ERHREEMNUNTFEIEEREIENL,
FEIEEZ HAEMERR nullable SFEBEIAER, XMPERBAR
¥,
primary | 75 T SRA A SN SR b BB, TR A O O R I i
_key B4 primary_key BCE W, 4 R AR c_timeminute. PR E
primary_key J&, fESEATHEE S ANERIER, WL primary_key 17
72, WIBHAT R ERAE, BT 40 AN BRAE
ZNAE
CREATE SINK STREAM test(c_timeminute LONG, c_cnt LONG)
WITH (
type = "rds",
username = "root",
password = "xxxxxxxx",
db url = "mysql://192.168.0.12:8635/test",
table name = "test",
primary key = "c_timeminute");
operatio | 5 ZECE WU T8 Bl oAb BT, 7R A E v${field_name} i
n_field e, field_name fI2EM0AT A string, field_name FrAREE M E IE
WALR N D 8# DELETE I, s MHBREE iz ks, H
REAIE A
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FEEI

5

stream_id JiT 2 SCHRIUURS 275 A1 2 o e o — 2

49t audi_cheaper_than_30w (%544 t 21504 FE test 1) audi_cheaper_than_30w £ .

CREATE SINK STREAM audi cheaper than 30w (
car id STRING,
car owner STRING,
car brand STRING,

car price INT

WITH (

type = "rds",

username =
password =
db_url =
table name

)

2.4.17 SMN #iH 5%

Lheefimid

AR

"root",

"xxxxxx",

"mysqgl://192.168.1.1:8635/test",

= "audi cheaper than 30w"

DLI ¥ Flink 15 b iy 4 i 2t 4 o 209 SIE AR S (SMND Hr,

T EGE AR S (Simple Message Notification, &/ SMN) & DLI $#24t vl 3£/, vl § @
(). MR IVE B RS, BRKERGME, RRRIE P K, ﬁﬁlﬂé@iﬁﬁ
FEHEEH S ﬂﬁﬁ?i@%zﬂlﬁ%\ I7) 22 AR SCHEIZE VH J2 DL R B BGAE 77 A Bl A ad
(AT AR oA S S 7 S5 47 52

SMN B/]E%'fl:l P 15/)[.40

CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )

WITH (
type = "smn",
region = "",
topic urn = "",

urn_column

message subject = ""

"
’

’

message column = ""

R2-22 KRR
¥ =% | %A
Wik

2023-05-31

190




AEE

BNl

S =74 | A

type R iy HOEE R, smin R B EoE AR S .

region 2 SMN 7 [X 38

topic_urn | 7 SMN AR %5 138 URN, HTHAES 38 URN BCE . 7EAHEEE
B E bR R, 7R ESEATE SMN RS H .
5 “urn_column” FCE W #H 2/DMEE—AS, RN ECER,
“topic_urn” e .

urn_colum | %5 T8 URN WA FEB 4, BT 2h#& 38 URN BLE.

n 5 “topic_um” FLEM &SI, FINHEN,
“topic_urn” AT .

message_s | f& RAE SMN JiR 25 )i Shs i, P EE .

ubject

message_C | /& WA T B, HNBIENEEMANE, HPEEX. Bl

olumn RCHFEOARSCARTH R .

T

4 over_speed_warning A H B 209 S IE HTIRSS SMN H .

/ /A A E
CREATE SINK STREAM over speed warning (
over speed message STRING /* over speed message */
)
WITH (
type = "smn",
region = "xxx",
topic_Urn = "xxx",
message_subject = "message title",
message_column = "over speed message"
)7
//ENA T E
CREATE SINK STREAM over speed warning2 (
over speed message STRING, /* over speed message */
over speed urn STRING

)

WITH (
type = "smn",
region = "xxx",
urn_column = "over speed urn",
message subject = "message title",
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message_column =

) ;

2.5 BT ER
Theedmt

"over speed message"

ORI sql 34, 2 sql AR R 2%, WIS 24 sql 154), A RIFEAT

R

CREATE TEMP STREAM stream id

BNl

k. RSOV E L BRI, A AR

(attr name attr type (','

create temp stream a2 (attrl int, attr2 string);

2.6 BlEL%EFR
2.6.1 6l|# Redis &

B4 Redis & H T S5 AMIER.

i JOIN iBEiES

BIERN

CREATE TABLE table id

(key attr name STRING(,
value attr name STRING)

I 2.15 7% JOIN.

hash key attr name STRING)?,

attr name attr type)* )

WITH (
type = "dcs_redis",
cluster address = "" (,password = "")?,
value type= "",
key column= "" (,hash key column="")?);
xHEF
#<2-23 KHEFIRAA
¥ =5w | A
bvi
type & A IEIE A, des_redis ot B A NG AT RS 1
Redis /7 R4t
cluster_addr | & Redis S i% 82 k.

€ss
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¥ =58 | %A
1%
password & Redis SEBER RS, MW ENGRE VRN, A %6 E
L8
value_type | & fRE BRI . LRI B R AV EE: string, list, hash, set,
zset.
key column | & 5 € 0% Redis key B 115144
hash_key co | 75 4 value_type ¥ & M hash I, 7FZEIRE AT BAENE %
lumn key J&1E 51 4 o
cache_max_ | 7% TR BORGAT B WA R, BUMED 32768.
num
cache_time | A | FomHlR e B 4 AL I 7 T ORI . B YR
PP, BRMEN 10000, MMEN 0 B RIRALEAT .
EEFEM
e A3CFF Redis HE M.
o HSWHREMIK T CEN MG RS (DCS) HEAIHE | Redis 581421752
il
o ZIRARNL TR IS ATAE DLI RS b, KIS DCS SAp) 373 oin Y s Y5 4
&, BRI AT DL SERR BT s v B B 22 4 R
W R ST IR Y SRR, B2 CBARWIIRZR M 4R r) b “ iR s RE
E2 M e
W i B 2 AN, ES N GEURA = fam) h “2edl” B,
15
Redis XM T 5% A\ IER
CREATE TABLE table a (attrl string, attr2 string, attr3 string)
WITH (
type = "dcs_ redis",
value type = "hash",
key column = "attrl",
hash key column = "attr2",
cluster address = "192.168.1.238:6379",
password = "xxxxxxxx"
)7
2.6.2 6] RDS &

B1% RDS/IDWS % T 55 N iE#z
i JOIN 1874152 WL 2.15 it JOIN.
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AR
o IEFLIRERIIKT T CAERRIEIEE (RDS) HEIE T PostgreSQL Y
MySQL 574ff] RDS SE471
T A RDS SE6, 2SN, (R RMEIEE 7 Harg) b “ gl sefl)” &5,
o ZRARNL TR EISATAE DLI BRI b, RIS RDS S5 3738 o Y s Y 4
Fe, HH AT DR SERr P i B B 22 4 R
el ST I SR Y PSR, B2 (HURIIR R P fRE) b “ g sm AL s
E2/ M e
inf e B 2 ad N, EE N GEIURE = 6m) b “zaed” &=
HERT
CREATE TABLE table_id (
car_id STRING,
car_owner STRING,
car_brand STRING,
car price INT
)
WITH (
type = "rds",
password ; "
do_url ="
table name = ""
) ;
XHEF
#<2-24 KHEFIER
¥ =& | %A
type & S EIE A, rds FoR i BIOC R B BE
username | ;& Bl PR P 44
password | /& B PR
db_url 2 B FE e pethl, %308 : "{database_type}://ip:port/database"
H BT SR P A 22 %42 MySQL Al PostgreSQL
e MySQL: 'mysql://ip:port/database’
* PostgreSQL.: 'postgresql://ip:port/database’
iR
BEIREEEEMNNR B DWS #iEE ML, BIRT6IEE DWS 43k,
DWS FUEREIRA AT 8.1.0 )5, FTiAFFHRAY postgresql IXENERE, &
EF gaussdb IREIFHITIERE.
table_nam | ;& T BRI ER 4 .
2023-05-31

194




aNE]]

23 2% | %A

e

db_column | & T M AV PR R ) - B R R B o 24 sink JE L 1 - B AT

s B FER TP E B AL, ZS AL, N
“dbtable_attr1,dbtable_attr2,dbtable_attr3 “.

cache_max | 15 KON REAF I E WSS R, BRNE N 32768,

_hum

cache_time | & FORE Y A 25 RAE NAF P B A BRI ] . B =D,
BRINE N 10000, 4{E A O B RRAZEAT .

RDS £ T S5 N iER.

CREATE SOURCE STREAM car_ infos

car_id STRING,
car owner STRING,
car_brand STRING,

car_price INT

WITH (
type = "dis",

region = "",

channel = "dliinput",
encode = "csv",

field delimiter = ","

)

CREATE TABLE db_info (

)i

CREATE SINK STREAM audi cheaper than 30w (

car_id STRING,
car_owner STRING,
car_brand STRING,

car_price INT

WITH (
type = "rds",
username = "root",

password = "X*xxkxm,

db url = "postgresql://192.168.0.0:2000/testl",

table name = "car"

car_id STRING,
car_owner STRING,
car_brand STRING,

car_price INT

(
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WITH (
type = "dis",

region = "",

channel = "dlioutput",
partition key = "car owner",
encode = "csv",

field delimiter = ","

INSERT INTO audi cheaper than 30w
SELECT a.car id, b.car owner, b.car brand, b.car price

FROM car infos as a join db_info as b on a.car_id = b.car_id;
MR
BEIREERIBINS B0 DWS HaERbiE, BRI DWS i3k, DWS HUEFRAKXT 8.1.0
J&, FoARFHIRE] postgresql SXEEERE, FREF gaussdb IXEIHHTIER.

2.7 BHRRETS
2.7.1 BHRRBINR

P AT i g 5 ARG S AR LY 2 AR A B TR AR AR, 19 Flink AF
AN

AN

CREATE SOURCE STREAM stream id (attr_name attr type (',' attr name attr type)* )

WITH (
type = "user defined",
type class name = "",

type class parameter = ""

)

(TIMESTAMP BY timeindicator (',' timeindicator)?);timeindicator:PROCTIME '.'

PROCTIME| ID '.' ROWTIME

*EF

#<2-25 XBEF AR
S =% | EA
type v I, user_defined" FKon B IE N H P E & SCEHE
type_class_n | j& F P SER RIS B G ) source EA4HK, TERM S e B ALK
ame %éo
type_class_p | /& P EE X source KNS, UIFF—A string KA [ 24
arameter
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FEEI

FA P A 5E X source J5 75 E 4% &3S RichParallelSourceFunction, 45 & $#E24 % N Row
Bl 4N L2 MySource: public class MySource extends
RichParallelSourceFunction<Row>{}, i i s A1) open. run F1 close &%,

A8t pom:

<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-streaming-java 2.11l</artifactId>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-core</artifactId>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

BNl

SRR B A — %é&?& UL — B, 2RAH INT, MIMGME N 1, S8
D, AWK N 60s, B ANSEE

CREATE SOURCE STREAM user in data (

count INT
)
WITH (
type = "user defined",
type class name = "mySourceSink.MySource",
type class parameter = "60"

)
TIMESTAMP BY car timestamp.rowtime;

(1 #5488
BIEN source 2RI, FTEFGIZITE jar B, BT sql FmiBTA_EAE udf REUERHH L.
2.7.2 BYREWEE R
FH P a] it g 5 RS SEBE: DL A3 2 J5 I EE 5 NF8 € B = A S BE T IRADS .
JBEEN

CREATE SINK STREAM stream id (attr name attr type (',' attr name attr type)* )

WITH (
type = "user defined",
type class name = "",

type class parameter = ""
)
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KT

#<2-26 KHEF AR
S =& | %A
type & HHRIRSEAY, “user_defined" KR EL R I A 7 A w8 SCEH
type_class_ | s FH P SEPAREIR RIS 1) sink B4R, H RS 2RERKE,
name
type_class_ | ;& FH P EE X sink RIS, LR string RS 4L
parameter

FEEm
FH B 5E X sink R EL4k K 2K RichSinkFunction, 348 & ¥ 2571 Row il fn5g 2%

MySink: public class MySink extends RichSinkFunction<Row>{}, = s SZHLH H (1
open. invoke il close PR .

A pom:

<dependency>

<groupld>org.apache.flink</groupId>

<artifactId>flink-streaming-java 2.11</artifactId>

<version>${flink.version}</version>

<scope>provided</scope>

</dependency>
<dependency>

<groupld>org.apache.flink</groupId>

<artifactId>flink-core</artifactId>

<version>${flink.version}</version>

<scope>provided</scope>

</dependency>

w5

SEELEE L CSV 4wtid S N DIS iliE

CREATE SINK STREAM user out data (

count INT

WITH (
type =

type class name

"user defined",

"mySourceSink.MySink",

type class parameter = ""

)

(AR

BHEMX sink 2830, &

BAZSSHTIE jar B, B sql 4RSI A& udf REUREH E1E.
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2.8 HaERE

R IA
R RAERAR I — AR, AT XA RSN R . ASFE BRSBTS
FE=EIAE, BT B E AR . B FE R R A SR R b . BdRR
R —FIER e T BRI, H P SRR, 08 MO S BRI B 1, S
Al Re e A
KREHET- 61 Flink SQL 5L X AR, SCRFEASIERA., B 2R8dE R E 4428
iR E,
[REHELR
Flink SQL > H#FEALERA, 155 Ik 2-27.
R2-27 [RE#IRLR
HiEKR R FhiEzE | EE
VARCHAR AR K A
BOOLEAN Hi IR - TRUE/FALSE
TINYINT VEpLE=N S8 1573 -128-127
SMALLINT PR AR 2 Y -32768-32767
INT B RS 4 7 -2147483648~2147483647
INTEGER BT 8E 4 7 -2147483648~2147483647
BIGINT B 5H#E 8 7y -9223372036854775808~
9223372036854775807
REAL UG FEVF 4 7y
FLOAT U FEVF 4 7y
DOUBLE XU V7 p Y 8 F
DECIMAL [ 7 A R B /IN BT
BB 2R
DATE HEART, i THE | - DATE RAIA, &[],
FEEAH, LLyyyy- Frdos H BTG LA
MM-dd #%X3RoR, Bl 0000-01-01 to 9999-12-31
2014-05-29
TIME B a2, L HH:mm:ss
FoRo
Wil 20:17:40
TIMESTAMP(3 | se# H B, fud%H Hifn
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YEAR TO MONTH,

HiRAH 1P FhigzE | SEE
) A 1]

Fltn: 1969-07-20

20:17:40
INTERVAL i 1] 7] - .
timeUnit [TO 1.5
timeUnit] #ltn: INTERVAL '1:5

INTERVAL '45' DAY

SHHiELE
Flink SQL SZH7E Al R G R R i B . 28 KA N3k 2-28 Pk
F2-28 ERHIELE

HEAR | ik EIRAX | 5IAAR HiESR

ARRAY —HERFFB, Br | ARRAY[T | ZBEHL[TH5], Array[valuel,
A BN SR S | YPE] TR LS, | value2, ..]asvl
W IIUAH ] o filan: vi[1]

MAP —HIFFHEME | MAP[TYPE | Aei44[key], %I | Map[key, value,
Xt BEMZERLALAT |- TYPE] | f: vi[key] key2, value2,
SRR, keys,
'fﬁﬁ‘]%@ﬂu%)ﬁ values....... ] asvl
R, [F—A
MAP [ 2 R 0
JRAHIE], B
WA ZAH [ .

ROW —Mam ST, | ROW<al | ZE4 74, |Row(l,2)asvl
TR R A A | TYPEL a2 | fijgn. vial
YENGER TYPE2>

SRR
CREATE SOURCE STREAM car infos (

car_id STRING,

address ROW<city STRING, province STRING, country STRING>,

average speed MAP[STRING, LONG],

speeds ARRAY [LONG]

)
WITH (
type = "dis",
region = "xxx",
channel = "dliinput",
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encode = "json"

£

) i

CREATE temp STREAM car speed infos (
car_id STRING,
province STRING,

average speed LONG,
start speed LONG

) i

INSERT IN

car_id,

TO car speed_infos SELECT

address.province,

average speed[address.cityl],

speeds[1]

FROM car_

® Json

infos;

1% 2 o

L Source ANBIHEAT UL, Sink FfE H 7 iEM R

Y AL E Json_schema
fil & 7 json_schema 5, mILAANA B DDL Hi5E, H3hM json_schema H
AR R EIR

CREATE SOURCE STREAM data_with_schema WITH (
type = "dis",

region = "xxx",
channel = "dis-in",
encode = "json",

json_schema =
'{"definitions": {"address":{"type":"object", "properties": {"street address"
:{"type":"string"}, "city":{"type":"string"}, "state":{"type":"string"}}, "re
quired":["street address","city","state"]}},"type":"object", "properties": {
"billing address":{"Sref":"#/definitions/address"}, "shipping address":{"Sr
ef":"#/definitions/address"}, "optional address":{"oneOf":[{"type":"null"},
{"S$ref":"#/definitions/address"}]}}}"’
)7

CREATE SINK STREAM buy_infos (
billing address city STRING,

shipping address_state string
WITH (

type = "obs

encode = "csv",

region = "xxx" ,

field delimiter = ", ",
row_delimiter = "\n",

obs dir = "bucket/car infos",
file prefix = "over",

rolling size = "100m"

)i
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insert into buy infos select billing address.city,

shipping address.state from data with schema;

B -

{
"billing address":

{

"street address":"xxx",
"Clty":" XX",
"state":"xxx"
}!

"shipping address":

{

"street address":"xxx",
"Clty":" XX",
"state":"xxx"
}

}

YFFRECE json_schema tHRECHE json_config. json_config {ii Fi 7] LIS 2%
2.3.5 JFU Kafka % A A£G 1 B o

XRHE LN BRI ddl FRE 42 244 json key SKRIEATfRAT .
MR T, MECEER BEEHE R json 7B, 40 billing_address.
shipping_address, tHAEIEREMNFE id. type2.

{
"idr."1iv,
"type2":"online",
"billing address":
{

"street address":"xxx",
meity":"xxx",
"state":"xxx"

}l
"shipping address":

{

"street address":"xxx",
meity":"xxx",
"state":"xxx"

HAAERAE R 25T

CREATE SOURCE STREAM car_info_data (

id STRING,

type2 STRING,

billing address Row<street address string, city string, state
string>,

shipping address Row<street address string, city string, state
string>,

optional address Row<street address string, city string, state

string>
) WITH (
type = "dis",
region = "xxx",
channel = "dis-in",
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encode =

)i

"j son"

CREATE SINK STREAM buy infos (

id STRING,

type2 STRING,

billing address city STRING,
shipping address state string
WITH (

type = "obs",

encode = "csv",

region = "xxx",

field delimiter = ", ",
row_delimiter = "\n",

obs_dir = "bucket/car_infos",
file prefix = "over",

rolling size = "100m"

)i

insert into buy infos select id, type2,

shipping address.state from car info data;

®  Sink JFHILSLRRR R

- HuarA

- Json iH 5

U CSV. Json ik 23 HF 52 2L

27 « Json H% AU oE

billing address.city,

- Hi - CSV AT bt (A% 2K, FITLLH BT ANSZHF source fifffr, HSCHF

sink.

R AT flink J5 AR R —3k.

Map: {keyl=Valuel, key2=Value2}

Row: P4 HIE 50k jE M, W Row(l, '2)

29 REERH
291 MEEHE R

/N

= 1,|2|

KRBEFT
BT B 8 A m] FH Ok Ris HAFBE T HLEE,  FFiR [B]—4> BOOLEAN 25 AU f{H
KARBEFLEIANEH BAERE, B LR AN B 287 06 2502 A1 ] A B 25 A i 2 vl
PLIEAT B s 3 ) 828
Flink SQL $#2f[C RIZEFF, ES K 2-29.
22-29 X RBEFT
EEAF EE | R
i
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EESF 1BE | #pk
g3t
A=B BOOL | # A 5 B #H%%, i[9l TRUE, HNiR[A FALSE. H
EAN | - fift i #1F
A<>B BOOL | # A 5 B A#HEE, MR [F TRUE, 75 NR A
EAN FALSE #+ A BY By NULL, NIiR[E NULL, Z#
iE B NFRME SQL 1581,
A<B BOOL | # A/NF B, MR TRUE, 750 [A] FALSE. #
EAN | A5 B >y NULL, WJIR[E NULL.
A<=B BOOL | #F A /N FEE 2T B, ik [p TRUE, 7501 [H|
EAN | FALSE. # A 8¢ B & NULL, W3[5 NULL.
A>B BOOL | #7 A KT B, MIIRFA TRUE, SR [EI FALSE. #
EAN | A5 B >y NULL, WJIR[E NULL.
A>=B BOOL | #7 A K TFEi&%T B, Nk TRUE, 7N [A|
EAN | FALSE. # A 8¢ B 3y NULL, W3[5 NULL.
A IS NULL BOOL | # A Jy NULL iR Al TRUE, 53R [A] FALSE.
EAN
A IS NOT NULL BOOL | # A AN NULL, Niz[a] TRUE, 75 0N5& [A]
EAN FALSE.
A ISDISTINCT BOOL | # A 5 B A%, MR [E TRUE, K2 {EM NAH
FROM B EAN GR
A ISNOT BOOL | # A 5 B #1%, MIR[E TRUE, ¥ {EALNAHIE .
DISTINCT FROM B | EAN
A BETWEEN BOOL | # A KTH% T B H/ATE&T C, Mgk
[ASYMMETRIC | EAN | TRUE.
SYMMETRIC] B _ X .
AND C ] e ASYMMETRIC: #F/x Bl C Az EAHK.
%lln: A BETWEEN ASYMMETRIC B AND C %&
T (ABETWEEN B AND C).
e SYMMETRIC: #*/x Bl C i B KK,
ltn: A BETWEEN SYMMETRIC B AND C Z:4fy
T (A BETWEEN B AND C) OR (A BETWEEN C
AND B).
ANOT BETWEEN | BOOL | # A /MF B B kT C, MJ3R[A TRUE.
BANDC EAN
A LIKEB BOOL | #7 A 585 B ILAC, JiR[E] TRUE. B A BLE
[ ESCAPE C ] EAN | W&ty =% C.
ANOT LIKE B BOOL | # A 5K B AITAL, NIR[E TRUE.  EEE 1] L
[ESCAPEC] EAN | & Ui U755 C.
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EESF BE | A
g3t

A SIMILAR TO B BOOL | # A H5IEN k3 B ULEL, NIik[E TRUE. LZERF
[ ESCAPE C ] EAN | FTLLSE SUE U4 Cs
A NOT SIMILAR BOOL | # A 51EMFKE B AULAL, MRl TRUE. A%
TOB[ESCAPEC] | EAN | pfafblse i X =24% C.
value IN (value [, BOOL | #HZTHIFFHIME, WHiRE TRUE.
value]*) EAN
value NOT IN (value | BOOL | #H{HEAZTH £ M, N[ TRUE.
[, value]*) EAN
(MEgizL

e double, real ¥ float (BEfFE—CEHBEEZ. BRIIFENERFERES "=" X double

RBEHEHITIVIR., FAFRILAERRA double Z8BU4EIR, M/EEVEXHERISTUHIRT, Z4Exd
EZB/NET, A4 double EUEHESE, FIN:

abs (0.9999999999 - 1.0000000000) < 0.000000001 //0.9999999999 Fl 1.0000000000
N 10 ACKERE, 1M 0.000000001 M 9 Ak, BEEFATEAIAN 0.9999999999 f111.0000000000 AH
e

o HEREIMSFRHRIRBATHR. AN <>= <R, SEASFRFRERAHE

K, EASIFFRHBRARREFFRHZINIFR,
o FRIBZARLAHITILR,
BT E T
2 4 EE 454 AND. OR #1 NOT, 14642/ ¥4: NOT>AND>OR,
BHEANTEZ W& 2-30, £ A F B ARAFEZELIAN.

#*2-30 BB ET
BHET REIEH 3%
AORB | BOOLEAN | Ak BN TRUE, MiR[E TRUE, H 3 HF=1{Hi¥%.
AANDB | BOOLEAN | A f1B N TRUE, MIiR[A TRUE, H 3 #F=1{Hi%%.
NOT A BOOLEAN E A Ay TRUE 3R [8] TRUE; # A Jy UNKNOWN,

1% [5] UNKNOWN.
AlS BOOLEAN | # A 4 FALSE NJiZ[A] TRUE; # A Jy UNKNOWN,
FALSE 3R [H] FALSE.
AISNOT | BOOLEAN | # A A2l FALSE MIiZ[E TRUE; #7 A 4 UNKNOWN,
FALSE JUJ3R [F] TRUE.
AlS BOOLEAN | # A Jy TRUE, MIiR[E TRUE; # A Jy UNKNOWN, M
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EESF yAGE il E7p%

TRUE %[5 FALSE.

AISNOT | BOOLEAN | # A A5 TRUE iR 5] TRUE; # A JJ UNKNOWN,
TRUE N3z 7] TRUE.

AlS BOOLEAN | Z A S5 UNKNOWN, N[ TRUE.
UNKNO

WN

A ISNOT | BOOLEAN | # A &% UNKNOWN, Mji&[A TRUE.
UNKNO

WN

(MAEITY ]

BIEERMERF R SCIT boolean KRBIS5IEE, RIFFIRTIREEH,

HABEAT O HI25EAT 5 1 HIs 54T, XIa FATHOR IR [ £y 257

Flink SQL

P SCFF I EARB SR IR 2-31 P

S— tbe by

F2-31 ERETERF

EEA IRE 268 iR

+numeric | FrE 7R | R BT
il

-numeric | FrE R | RIS
il

A+B FrEH2K | AR B AN, 25 SR S ER R R SR O, Bl —
o ANEEPRTE 0 b — T SRR, 45 R BUE T S

HRAIHHE

A-B P75 | AT B Fk. 45 R EE S S5 8 E S R A .
?LLJ‘

A*B FTEECTE | AR B M. 25 RAFESI 5 EAE R R TIAC.
?LLJ‘

A/B FTEETR | AR B MR, 4552 double (XURERE) ZRAYMIEE.
?LLJ‘

POWER( | Frfafiat | iIRIEl A 50 B IR e®: .

A, B) 7l

ABS(num | AT E728 | IR RIBUE 4 0HE .

eric) 7l
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RVPS T

EER | REEXE | R
MOD(A, | FrE %73 | RE AR B &S (D . REMERATE A A7HE
B) it i A N
SQRT(A) | Arfa ¥y | &Il A KPR
z_ﬂ
LN(A) FrEBTSE | RE A RERSE (e .
z_ﬂ
)LOGlO(A Fra$r3ds | IR A FFEE 10 X5
zj:t[{
EXP(A) A ET2E | RE e ) aik .
ﬂj‘g
CEIL(A) | FrEHT2E | MsHm ba N idzi 5. 140 ceil(21.2),
CEILING | 22,
(A)
FLOOR( | Frfa#i72k | Xeh %i&ﬁﬁﬁﬁ?%)\ﬂﬂ%ﬁﬁﬁ%ﬁ Gy
A) it floor(21.2), X[l 21.
SIN(A) FrEHTE | itHESE A IEZE.
i
COS(A) | TR | iHES 2 A FIRZIE.
j—jiéj
TAN(A) | T 3ers | tHESE A IEYIE.
?::FL!
COT(A) | Ir sk | iHESE A IRV,
j—jiéj
ASIN(A) | FTE L T2E | iH8EA % A R IEZAE.
?LLJ‘
ACOS(A) | i v2k | itHE 4 e A MIRA .
?_—:FLLJ.
ATAN(A) | BT EUT3E | 1HHESE A WIEYIME.
?LLJ‘
DEGREE | Fif #7335 | iR [mI90RE Tt L fr) £ FEE
S(A) il
RADIAN | FrE 50728 | R [0l A B st B s
S(A) il
SIGN(A) | FrE72k | kA aFﬁXﬂ”E’JIEﬁ?, a NIERME 1, aFf, KRE-1,
#) IR
ROUND( | FrE#73 | IREBUNGT 2 d M2 587804 BN, d yint 84, il

207




O xBc

TEM | REEXE | #ER
A, d) it round(21.263,2), iZ[r] 21.26.
PI() FrEH7ZE | R E pi 1.
a__ﬂ
(10 #88

FRBEXRETESE5RAIEE.

292 FHTRERY

DLI & FHFF 5 R R Pros:

F2-32 FITRIBES

EEFF IREIZSH | fEid
| VARCH | B/~ 5F SR P
AR
CHAR_LENGTH | INT IR BT R )RR
CHARACTER_L | INT IR B 455 R A (PR
ENGTH
CONCAT VARCH | §f/~ B AT 455 B B AT 2E R — 18T R 4+
AR Ho WHEAE—SHON NULL I, Bkt 1% 240,
CONCAT_WS VARCH | A& ZHUE A — A~ 44 separator 15 7€ {17 B 1+F
AR WRUERE R — A B 745 8, K EERIZR YA
FHINAE
HASH_CODE INT i[9 445 H 1) HASH_CODE() (I 4ax0HE . 5%
string 4t, 37 #F int/bigint/float/double..
INITCAP VARCH | iR FAF e, Wiy 7oA RE, HARNN
AR 5o i HAETEE BT TR TR #
T FREF
IS_ALPHA BOOLEA | HlWr-fF i &5 R 78k,
N
IS _DIGITS BOOLEA | HWr4F 2 75 R8s
N
IS_NUMBER BOOLEA | JJWr 45 5 o 75 2 U fE
N
IS URL BOOLEA | FWr -7 Hi & 5 & EiE 1) URL Hidik.
N
JSON_VALUE VARCH | 3RHL json 45 5 Hi 48 € path HI1E.
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EESF IREI2EHR | R
AR
KEY_VALUE VARCH | SREUBEE X755 5 A 5 —A key X M FIH
AR
LOWER VARCH | iR [Bl/NS F 55 1 7455 5
AR
LPAD VARCH | ¥4 pad =75 st BHE 3 str 755 8 00 e i, EL 3T
AR TR IR R 2 K len Ak,
MD5 VARCH | iR [/ MD5 i . WERSHC T H (RISHCN
AR ") B, MR [E A E
OVERLAY VARCH | 'y &#t x ()75 . M start_position JT45,
AR length+1 545 .
POSITION INT IR B H AR PR x (ER A 758 y B — R
I E . W HAR R X BT/ y oA
F1E, REMEAN 0,
REPLACE VARCH | R Bkl 558 strl HIRTA str2 &
AR J% str3.
o strl: JRFRF.
e str2: E*ﬂ???ﬁto
o str3: BT
RPAD VARCH | ¥4 pad /5t BH2 3 str 755 8 A, EEHT
AR TR IR R E 2 K len Ak,
SHA1 STRING | iR [H] 52455 expr 19 SHAL f.
SHA256 STRING | R [H] 545 expr (1] SHA256 15 .
STRING_TO_AR | ARRAYT[ | #7755 value #% delimiter 73 B% A1+ 5 44 .
RAY STRING]
SUBSTRING VARCH | iR [BI W45 e BRI A [T 747 . RIBHAIE M 1
AR AR/
TRIM STRING | M\ B LT/ REIEMARRER A. BRIAENR
T, HRM A ZBEMEE .
UPPER VARCH | iR [al#¥#0 K 'S 7R R 757 5
AR

*  ThRefik
A FAF S B3
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o %

VARCHAR VARCHAR a || VARCHAR b

o YUY

- a TATHEH
- b TR

LNl

- kiEa
SELECT "hello" || "world";
- SR

"helloworld"

CHAR_LENGTH
o Iifidtiid

AR [ 74 ER R R R R
JERFS
INT CHAR LENGTH (a)
SR
- a: ?’ﬁv‘$o
ZNi7|
- hTE R
SELECT CHAR LENGTH (varl) as aa FROM T1;

- I A R

7%2-33 Mk IEFLER

MR EE (varl) MiXeER (aa)

abcdel23 8

CHARACTER_LENGTH

Thae g

AR [E] AT ER R ) AR
[ERFS

INT CHARACTER LENGTH (a)
SR

- ar TR

zN]

- MiEA

SELECT CHARACTER LENGTH (varl) as aa FROM T1;
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- R AL

722-34 MR BHEFNLER

MR #HE (varl) MREER (aa)
abcdel23 8

CONCAT
o IjREHiA
PHEBA B Z DR R EMNMHR— DB RAE—Z408 NULL B,
I SuRee =
o ik
VARCHAR CONCAT (VARCHAR varl, VARCHAR var2, ...)
o Ui
- varl: FRHEH
- var2: TR E
LN
- EiEA)
SELECT CONCAT ("abc", "def", "ghi", "jk1");
- Mg R

"abcdefghijkl"

CONCAT_WS
o IjfgdhiR
KRS EUE IS — 23 separator 48 5E 1) 73 B FHAK UGB 21— i 4H OB (1 775
B, KBRS AR T H \E -
(AR
SNER separator BY{EY null, NI separator {FS=EBFITHHEE. WMREESEH null, EHITH
Ead R BT EES null B9SEL.
o iEVL
VARCHAR CONCAT7WS(VARCHAR separator, VARCHAR varl, VARCHAR var2, ...)
o Y]
- separator: Z3REFT.
- varl: FFH.
- var2: FFH.
o IRH
- WhAiES)
SELECT CONCAT WS ("-", "abc", "def", "ghi", "jk1");
- WAL R
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"abc-def-ghi-jk1"

HASH_CODE

o IjfeHiiR
IR [8] T4 R 1) HASH_CODE() 46X B . S4Bk string 41, H3CKE
int/bigint/float/double.

o ik
INT HASH CODE (VARCHAR str)

o  ZHY]
- ostre R

LN
- MATEA)

SELECT HASH CODE ("abc");

- hAEE R

96354

INITCAP
o IhiEfiid
REIFREE, BEAFEEFRERARS, RN 28 2HAETRE 5
FOFRARA TR, . TR
o EVE
VARCHAR INITCAP (a)
o LI
- a: TR
o rfil
- MRREA)
SELECT INITCAP (varl)as aa FROM T1;

SRR h5% - €1 EELE S

7<2-35 MR EHEFNLER

MR EH#E (varl) MRER (aa)

aBCde Abcde

IS_ALPHA
o JfEdMIR
I 47 R S R s 76
o Tk

BOOLEAN IS ALPHA (VARCHAR content)

fey
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IS_DIGITS

o SR
- content: HINFRFE

LN

- MEA)

SELECT IS_ALPHA (content) AS case_result FROM T1;

— W A R
7<2-36 MK HIBALER
MK EHE (content) MIRZER (case_result)
Abc true
abcl1#$ false
null false
) false

o IhRefhid
P47 R S RS Her

o Bk

BOOLEAN IS DIGITS (VARCHAR content)

o ZHLUH
- content: ¥INTFRFER,
o R

- EA)
SELECT IS_DIGITS (content) AS case result FROM T1;

- DA A g
#R2-37 M BURFILER
MIXEHE (content) MIRLER (case_result)
78 true
78.0 false
78a false
null false
() false
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IS NUMBER

IS_URL

o UjReiiR

FI T 7T R A R R
o ik

BOOLEAN IS NUMBER (VARCHAR content)
o Ui

~  content: HINFRFH

o It
- AER)
SELECT IS NUMBER (content) AS case result FROM T1;
- DR s R
#%2-38 MK BURFILER
MK EHE (content) MR LR (case _result)
78 true
78.0 true
78a false
null false
" (TR ER) false

o TjReHik
I T 57 R R S R VA URL Mk
o iEMk
BOOLEAN IS URL (VARCHAR content)
o AL
- content: HINFEFFH .
o IR
- MEREA)

SELECT IS_URL(content) AS case_result FROM T1;

- I A R

2%2-39 MR IEFLE

MK EHE (content)

MR LR (case result)

https://www.testweb.com

true
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MIXEHE (content) MIRLER (case_result)
https://www.testweb.com:443 true
www.testweb.com:443 false
null false
(TR false
JSON_VALUE

o Jfgdiik

IREL json 77 5 A48 2 path 1I1H .

o ifivk

VARCHAR JSON_VALUE (VARCHAR content, VARCHAR path)

o SR
- content: HINFFRFER,

- path: ZEREUE path B2

o IR
- hIER)

SELECT JSON_VALUE (content, path) AS case result FROM T1;

- DB AN AR

722-40 MR HEFNLER

MiXEHE (content, path)

MIRZER (case_result)

{ "al":"Vl","8.2":7,"8.3":8.0,"3.4":
{"&41"1"V41","a42"Z "V].","VZH]}}

$ { "al":"Vl","aZ":7,"3.3":8.0,"8.4":
{Ila4lll:IIV41II’IIa42ll: llvlllyllvzll]}}

{ "al™:"v1","a2":7,"a3":8.0,"a4":
{lla4lll:IIV41II,IIa42II: [llvlll,llvzll]}}

$.al vl

{ "al™:"v1","a2":7,"a3":8.0,"a4":
{lla4lll:IIV41II,IIa42II: llvlll,llvzll]}}

$.a4 {"ad1™:"v41" "ad2": ["v1","v2"]}

{ "al™:"v1","a2":7,"a3":8.0,"a4":

$ada | ['v1""v2"]

{"a4l":"V41","a42": ["V]_","VZH]}} 42
{"al™"v1l","a2":7,"a3":8.0,"a4": $ada | vl
{"ad1":"v41" "ad2": ["v1","v2"]}} 42[0]

KEY_VALUE
*  TRefiid

SRICBEEN 775 A PR key X BZAIAE
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LOWER

o ik
VARCHAR KEY VALUE (VARCHAR content, VARCHAR splitl, VARCHAR split2, VARCHAR
key name)

o R
- content: HINFRFE .
~ splitl: ZAVEENT BB

- split2: key/value 73BT
~  key_name: ZIRHUIEEAFR.

LIVN
- AR
SELECT KEY VALUE (content, splitl, split2, key name) AS case result FROM
T1;
- R A R
2-41 MK BHEFLS
MR EHE (content, splitl, split2, key_name) MINLER (case_result)
kl=vl;k2=v2 ; = ki1 vl
null ; = k1 | null
kl=v1;k2=v2 null | = ki1 | null

LI )i % (15

AR BN TR AT
o Tk

VARCHAR LOWER (A)

o BHH

- A FRHE
o JRfA

- MER)

SELECT LOWER (varl) AS aa FROM T1;

— MR A IR
F22-42 A EHEFNLER
MR EHE (varl) MiXER (aa)
ABc abc
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i

LPAD
o Tjfeihid
¥ pad TR PHER] str FRFE R A, BRI AR A R EKE len A
1k
o VL
VARCHAR LPAD (VARCHAR str, INT len, VARCHAR pad)
o R
- ostr: PHERR R
- len: PHEREMFRHRIKE.
- pad: PHERTFRE
(AR
o EESEI null BHR[E null,
e len AGAEENIRELA null,
o len AKTF str<ERT, IR[E str FEIA len KERFRE,
o Rfl
- WEAiES)
SELECT
LPAD ("adc", 2, "hello"),
LPAD ("adc", -1, "hello"),
LPAD ("adc", 10, "hello"):;
- IR R
"ad",,"helloheadc"
MD5
o TJRefiR
REFRFH R MD5 . RS H (RIZHON™ B, WER[EZS
o VL
VARCHAR MD5 (VARCHAR str)
o R
- ostr: FRFH
o IRfl
- ES)
SELECT MD5 ("abc") ;
- AR
"900150983cd24fb0d6963f7d28el7£72"
OVERLAY
o IRefiik
iy ¥ x 75 . M start_position FF4f, & length+1 NF5F.
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POSITION

o ik
VARCHAR OVERLAY ( (VARCHAR x PLACING VARCHAR y FROM INT start position [ FOR
INT length 1) )

o LY
- X: TR
-y TR
~  start_position: FZIANAHE
- length (WJiE): FHFKEES
LN
- WhAiE)
OVERLAY ('abcdefg' PLACING 'xyz' FROM 2 FOR 2) AS result FROM T1;
- A

2-43 MiRLER

result

axyzdefg

o TJREHA
REH AR X FE SRR y BB —UGH BN E . i B AR x 78
WA W FR SR y PAELE, IRENHER 0.
o ik
INTEGER POSITION (x IN vy)
o YL
- X TR
-y IR
o RfA
- EEA)
POSITION('in' IN 'chin') AS result FROM T1;

- AR

FR2-44 MRRLE

result

3
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REPLACE
o IjRediik
FIRPR B R, B strl HIMETE str2 Bk stra.
o VL
VARCHAR REPLACE (VARCHAR strl, VARCHAR str2, VARCHAR str3)
o R
—ostrl: JRFER
~str2: HERTFRF.
- ostr3: BIFERT.
LN
- WEKEA)
SELECT
replace (
"hello world hello world hello world",
"world",
"hello"
) i
- A

"hello hello hello hello hello hello"

RPAD
o UjReiiR
ﬁmm?ﬁ$ﬁ%ﬂwiﬁﬁﬁmﬁﬁ,Eﬁ%%?ﬁ%ﬁﬁ%%&ﬁmm@
— WHRAERESECN null 1, WER[E] null.
- len R, i[5 null.
—  pad AEE, G len /T str KB, IRI[A] str Z BT len KRR
o iHyk:
VARCHAR RPAD (VARCHAR str, INT len, VARCHAR pad)
o L
- st AT
- len: FFRFHEIKE,
- pad: BEHGHRMFERH

o Rfl
- WhAiES)
SELECT
RPAD ("adc", 2, "hello"),
RPAD ("adc", -1, "hello"),
RPAD ("adc", 10, "hello");
- WAL R

"ad",,"adchellohe"
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SHA1
o IjRediik
IR A 7445 H expr () SHAL 1E
o VL
STRING SHAIL (STRING expr)
o R
~ expr: FiFH.
LN
- WEAiES)
SELECT SHAL ("abc");
- AR
"a9993e364706816aba3e25717850c26c9cd0d89d"
SHAZ256

o IjREHiA

IR 8] 745 5 expr () SHA256 14 .
o ik

STRING SHA256 (STRING expr)
o YL

- expr: TR

o Rfil
- iEA)
SELECT SHA256 ("abc") ;
- IR R

"ba7816bf8f0lcfeadl14140de5dae2223b00361a396177a9cb410££61£20015ad"

STRING_TO_ARRAY

o ek
77785 value 1% delimiter 73 [ 54 Hh 54
L1188
delimiter EFAYR java NIENIZFRAT, BFEFRSHERUEZEN.
o iEVL

ARRAY [String] STRING TO ARRAY (STRING value, VARCHAR delimiter)

o Y

~ value: FFFEH,

- delimiter: 7FETT.
LN

- iEA)
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SELECT
string to_array("127.0.0.1", "\\."),

string to_array("red-black-white-blue", "-");
- AR

[127,0,0,1], [red,black,white,blue]

SUBSTRING
o Ijfediik
R [E TR B BRI A P FFRF . RIGHAIE M 16,
— WHRKRIGE len, WEBUALLE start 4R, BTG RNT 7R E.
— WURAEE len, NIEEUALE start 4G, KA len [T 545 .
(MARiY:
start I\ 1 FF4&, start J9 0 B2 1 BRF, AGAREEIERINFRERERAFTTEUE.
o ik
VARCHAR SUBSTRING (STRING A FROM INT start)
Bk
VARCHAR SUBSTRING (STRING A FROM INT start FOR INT len)
o UL
- A FREMTFRH.
- start: FEFRTHE A HIFIREIUNA E
— len: BHUNKE.
o rfil
- MEEA) 1
SELECT SUBSTRING("123456" FROM 2);
- ML R 1
"23456"
- MEREA) 2
SELECT SUBSTRING("123456" FROM 2 FOR 4);
- LR 2
"2345"
TRIM

o IjfedhiR

M B LR R e REMARRER A BRIAMEOLT, BRI A ZRHIMEE.
o iEyL

STRING TRIM( { BOTH | LEADING | TRAILING } STRING a FROM STRING b)
o Y]

- ar FRFE.

- b: TR
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UPPER

LNl
- hATE R

SELECT TRIM(BOTH " "

- R

"hello world"

o Iifighik

FROM " hello world ");

R PR K TR AT 5

o L

VARCHAR UPPER (A)

o AU

- A TR

o IRl
- hATE R

SELECT UPPER ("hello world");

- R

"HELLO WORLD"

2.9.3 Bfja] ek 3
Flink SQL By SCHRF (P[] B £ an 3R 2-45 iR o

BR 25 PR

F<2-45 Bf[E) R
BR 3 BEME | #Ed
DATE string DATE | ¥ HEIERH L “yyyy-MM-dd” FITERfENT 8 SQL
H .
TIME string TIME WG T R DL “HH:mm:iss” TE AT 9 SQL B
8]
TIMESTAMP TIMEST | B 8] 74 5 L i (a1, B 1) 2 755 e b 2O«
string AMP “yyyy-MM-dd HH:mm:ss.fff” .
INTERVAL string | INTER | interval 2 RIS [HI[EIRG, HFRRE, —MA “yyyy-
fange VAL | MM, BMRTESEGRIA 6y, FERERIA 4, B0

Range ] LI YEAR 5% YEAR To Month; —FiA
K WA “dd HH:mm:sss.fff” ), FISRIRAERE. /)
Wy reh. BRIZR, KERKBIZD, {1
range 7] LA DAY TO HOUR, DAY TO MINUTE,
DAY TO SECOND &k DAY TO milliseconds, b
range ¥ DAY TO SECOND it & m R E . /Mif. 43
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=5
B REME | R
B BAIBAAR, KEEEIFP, DAY TO MINUTE
MR SAG LR 78
e
INTERVAL '10 00:00:00.004' DAY TO milliseconds %
JNIERE 10 K 4 250,
INTERVAL '10' DAY #/n[i]f# 10 K, INTERVAL '2-
10' YEAR TO MONTH /R [HFE 2 4 10 ™ H .
CURRENT_DATE | DATE | L\ UTC I [X 3% [B] 245/ SQL H#A.
CURRENT_TIME | TIME DL UTC B X R [E 4 T SQL B[ .
CURRENT_TIME | TIMEST | PA UTC i} [X 3 [5] 247 SQL I} i)k«
STAMP AMP
LOCALTIME TIME IR (8] Fi IS DX 24 1T SQL I [H]
LOCALTIMESTA | TIMEST | iR [m] 2457 X () 2457 SQL i 8] &K
MP AMP
EXTRACT((timeint | INT FEET (8] i (1) — 307 B I (] A) % . DA int 2R84 [A]
ervalunit FROM LAY o
temporal
poral) fitn. $EECH I “2006-06-057 ity H A 5, WA LL
fiifl: EXTRACT(DAY FROM DATE "2006-06-05")
FLOOR(timepoint | TIME [A] | X 5B (8] o
TO ™
timeintervalunit) #iltn: FLOOR(TIME '12:44:31' TO MINUTE)#%4)#h
X} 55 5] 12:44:00.
CEIL(timepoint TIME T b 6 5 A ]
TO ' . . ' N 0
timeintervalunit) Fll: CEIL(TIME '12:44:31' TO MINUTE)#% 43 8 %}
35 12:45:00.
QUARTER(date) | INT M SQL H B [Fl— £ P 43 2 —
(timepoint, BOOLE | #ffi & WA~ 8] [A]BR AR 75 H B o BT[] st ARITHST [) 494 2 488
temporal) AN TEBNE S OF4R, 2500 & LITEREZ N, &t
OVERLAPS H B leftEnd >= rightStart && rightEnd >=
ol leftStart. 472345 O 6] 21K T4 T4 T4 1]

i, B R a] KT ST 22 1R AR a] A, T
PR EGR [F] true {H,

41

o iSRS TH] s 2 “3:55:00”
(2:55:00+1:00:00) KT A ILHIFF4E 52
“3:30:00” ; HATIARIZE A [A] & “5:30:00”
(3:30:00+2:00:00) KT A3 FF 4B a] g5
“2:55:00” , MER[EMEA true.

(TIME '2:55:00", INTERVAL '1' HOUR)
OVERLAPS (TIME '3:30:00', INTERVAL '2'

53R 7] false.
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FE D

E)_:J
=

REE

ik

HOUR) iR [AI{E /2 true.

o JINEE RIS R AT “10:00:00” /NF A I FFUR
M “10:15:007 5 H A2 R ) m 2
“13:15:00” (10:15:00+3:00:00) KT 7L 4
) 5 “9:00:00” , W[ A false.

(TIME '9:00:00', TIME '10:00:00') OVERLAPS
(TIME '10:15:00', INTERVAL '3' HOUR) & [F]{f /&
false.

TO_TIMESTAMP
(long expr)

TIMEST
AMP

4 I )RS A ]
ZERB NS R AU SR BIGINT, ASCH
VARCHAR, STRING & Hfth #5257,

#iltn, TO_TIMESTAMP(1628765159000)%% # 5 {f
N: 2021-08-12 18:45:59.

UNIX_TIMESTA
MP

BIGINT

IR A48 2 S (R, I TR RS A BIGINT 2%

B, AR BT .

SCREUNN JURRSE FH 7 7

e UNIX_TIMESTAMP(): %A Z%utt, R [0 4G
Vi) P BT ) 88K o

e UNIX_TIMESTAMP(STRING datestr): 42—
SRS, IREIZEFTRIR R EL,  datestr #% 3K
WA yyyy-MM-dd HH:mm:ss.

e UNIX _TIMESTAMP(STRING datestr, STRING
format): BEWANSE, HZANSHETLEE
datestr (A%, IR [BIEE— NSRRI [E]

UNIX_TIMESTA
MP_MS

BIGINT

IR B35 & ZEI A, A TR AR AN BIGINT 28

B, AN =07 .

SCREUR JURR A 7792

e UNIX_TIMESTAMP_MS(): &A%, iRl
FITHST [A] R B [A 38

e UNIX_TIMESTAMP_MS(STRING datestr): 17
— NS, REISETR IR AL, datestr
¥R FN yyyy-MM-dd HH:mm:ss.SSS.

e UNIX_TIMESTAMP_MS(STRING datestr, STRING
format): BEWANSEE, HNSHETLUEE

datestr Bk, IR Bl — NS ET R R I TE]

Eﬁo
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FEEI

P

insert into temp SELECT Date '2015-10-11' FROM Orderd;//iR[\HHH
insert into templ SELECT Time '12:14:50' FROM OrderA;//iR[BIHa]
insert into temp2 SELECT Timestamp '2015-10-11 12:14:50' FROM OrderA; / /iR [Ali[A]EL

2.9.4 FERIEH R 3

BIEKR
CAST (value AS type)
&R AR
FAY ol 4t
FEEI
o Ny NULL, W3 [A] NULL.
o  Flink fEVA L HE-$H CAST ¥ “BIGINT” #:#t “TIMESTAMP”, #J LL{i H
to_timestamp 2% to_localtimestamp #1754 .
w15l
F amount [EF ¥ TR, KBNS I SEPR KR, Bo B 1K B TERL
insert into temp select cast (amount as VARCHAR(10)) from source_stream;
oy 22 i dh T
#<2-46 F L BVEEHRR
BRI 2 1 RA
cast(v1 as varchar) W V1 H O TR B R, vl Al DR EE A
TIMESTAMP/DATE/TIME.,
cast (v1 as int) ¥ vl R int, v A] DOREUE R B E AR
cast(v1 as timestamp) B vl FE A timestamp 257, v A DU AT R R
DATE/TIME.
cast(v1 as date) ¥ vl BN date 2574, v1 LA R R
TIMESTAMP,

®  cast(v1 as varchar)
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- EEA]
SELECT cast (content as varchar) FROM T1;
- AAHEE A R
F2-47T1
content (INT) varchar
5 "L

e cast(vlasint)

- ER)
SELECT cast (content as int) FROM T1;
- A s R
248 T1
content (STRING) int
"5 5

®  cast(vl as timestamp)

- A
SELECT cast (content as timestamp) FROM T1;
- DB AR
F2-49T1
content (STRING) timestamp
""2018-01-01 00:00:01" 1514736001000

® cast(vl as date)

- EEA)
SELECT cast (content as date) FROM T1;
- s A R
#®2-50T1
content (TIMESTAMP) date
1514736001000 "2018-01-01"
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E =LA

/5% goumee %/
CREATE
SOURCE STREAM car_infos (cast_int to varchar int, cast String to int string,

case_string to timestamp string, case timestamp to date timestamp) WITH (

type = "dis",

region = "xxxxx",
channel = "dis-input",
partition count = "1",
encode = "json",
offset = "13",

json_config =
"cast int to varchar=cast_int to varchar;cast String to int=cast String to int;case
_string to timestamp=case string to timestamp;case timestamp to date=case timestamp

_to_date"

)i

/%% gimle *%/

CREATE

SINK STREAM cars_infos out (cast int to varchar varchar, cast String to int
int, case string to timestamp timestamp, case timestamp to date date) WITH (

type = "dis",

region = "xxxxx",
channel = "dis-output",
partition count = "1",
encode = "json"

offset = "4",

json_config =
"cast _int to varchar=cast int to varchar;cast String to int=cast String to int;case
_string to timestamp=case string to timestamp;case timestamp to date=case timestamp
_to date",
enable output null="true"
)i
/** it car MEAER **/
INSERT
INTO
cars_infos out
SELECT
cast (cast_int to varchar as varchar),
cast (cast String to int as int),
cast (case string to timestamp as timestamp),
cast (case timestamp to date as date)
FROM

car infos;

EYEE €/

{"case string to timestamp":1514736001000,"cast _int to varchar":"5","case timestamp
_to_date":"2018-01-01","cast_String to_ int":100}

295 BEERH

RERBUEN—HENETHE SR FlinfEH COUNT %5 SQL & iliE )R
[l AT 5. BA R EnE 2-51 Fis.
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=22
KRS
AEFE:. £ T1

| score|
181 |
[100 |
|60 |
195 |
186 |

FRRERH

F2-51 ERRERHE

R 3 IRE{EER TP

COUNT(*) BIGINT R ETH AN

COUNT([ ALL ] BIGINT IR (8] 3k AN NULL 1S NAT 5. x4

expression... R F— NI — 5254 DISTINCT

AVG(numeric) DOUBLE IR B BT A BN E B E P E (AR
8 .

SUM(numeric) DOUBLE IR B B i N AH 2 TR R 2

MAX(value) DOUBLE AR N E S N

MIN(value) DOUBLE IR 5] BT i N AR R ) e /M

STDDEV_POP(val | DOUBLE IR [B] A 4 A 2 B 20 B IR s AR A

ue) e

STDDEV_SAMP(v | DOUBLE IR [B] A i A 2 TR 20 B IR RE A At

alue) e

VAR_POP(value) | DOUBLE IR B B S B 2 TR 30 7 B IR e AR T 22
CR AR e Z I F ) o

VAR_SAMP(value) | DOUBLE IR BT S B 2 (B 3 B REA T 22
FEANRER Z I F ) o

w1
e COUNT(*)
— REA)
SELECT COUNT (score) FROM T1;
— e A R
F2-52T1
MR EHE (score) MR LR
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MIXEHE (score) MK LR
81 5

100

60

95

86

® COUNT([ ALL ] expression | DISTINCT expressionl [, expression2]*)

- IiEA

SELECT COUNT (DISTINCT content ) FROM T1;

- R AN

253 T1

content (STRING)

MIRER

"hellol "

"hello2 "

"hello2"

null

86

2

®  AVG(numeric)
- E )

SELECT AVG (score)

- AL

254 T1

MR EH#E (score)

MR 5 R

81

100

60

95

86

84.0

®  SUM(numeric)
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- WREA:
SELECT SUM (score)
- D s R
255 T1
MIXEHE (score) PUIREEES
81 422.0
100
60
95
86
®  MAX(value)
- WRiEA:
SELECT MAX (score)
- IR A s
256 T1
MK EHE (score) MR
81 100.0
100
60
95
86
e  MIN(value)
- E A
SELECT MIN (score)
R LN7% A CEEIESE S
257 T1
M EHE (score) Mg R
81 60.0
100
60
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MK EHE (score) MK L5 R
95
86

e STDDEV_POP(value)

- MEREE A
SELECT STDDEV_POP (score) FROM T1;

- R ANl
258 T1
M EHE (score) Mg R
81 13.0
100
60
95
86

e STDDEV_SAMP(value)

- METE A
SELECT STDDEV_SAMP(SCOIQ) FROM T1;

— D A s
259 T1
MK HE (score) M5 R
81 15.0
100
60
95
86

® VAR_POP(value)
- E A
SELECT VAR POP(score) FROM T1;

- EE A,
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#2-60 T1

MIXNEHE (score) MIRLER

81 193.0

100

60

95

86

® VAR_SAMP(value)

- MEA]
SELECT VAR SAMP (score) FROM T1;
- DR s R

3261 T1

MR #HE (score) MIXLER

81 241.0

100

60

95

86

2.9.6 FTAEH

?ﬁ@i&ﬂuﬂ%%f%zﬁ, —HE: N2 F, AUSCRFE JOIN LATERAL TABLE Hr
2-62 FRAER AR

Bt IREMER A
split_cursor(value, cursor B 755 value 7% delimiter 4@ N %
delimiter) ITF5E,

AN
i N — 210 ("student1”, "student2, student3"), it 2% 1d R ("studentl”, "student2") F
("studentl", "student3")
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create source stream sl (attrl string, attr2 string) with (...... ) 8
insert into s2 select attrl, bl from sl left join lateral table(split cursor(attr2,

',")) as T(bl) on true;

2.9.7 HithpR 2

7<2-63 AR EFR

T EEERE | ik

CARDINALITY(A | INT R ) TN

RRAY)

ELEMENT(ARRA | - fER A TR IREIBARNME—TTER . WR

Y) A7, MERE null. WHERBAHE 2 TER,
JUE I

NIE

R B P TC R AR 3.

insert into temp select CARDINALITY (ARRAY[TRUE, TRUE, FALSE]) from source stream;

i&[A'HELLO WORLD'.

insert into temp select ELEMENT (ARRAY['HELLO WORLD']) from source_stream;

B4 18] R 3

F22-64 BMiFil R R

ER 2 IREMEZER mik

tabIeName.composi - jﬁ&%ﬁ\?fﬁ B 4 ki A Apache Flink &

teType.field A (41 Tuple, POJO £8) K7 Bk A H:
Ec

tableName.composi | - WA 7B ¥ Apache Flink 24258 (4

teType.* Tuple, POJO %) FIILFT A HE TR N
A RN, HA AR R B B .
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210 BENX K%

ik

POM {5

/ilh\glﬁ

DLI SCFF=Fh B & X R

® UDF: HEXKRE, X PEENMIASE, RE—DERE.
® UDTF: HENXKRMERE, FFPEEIMMASH, WiRREZTE5.
® UDAF: HESCRERE, HZHRICRREEHME.

(AR
B X REIXBEEIRZ=OAT IR ER, A OFE=SIhER.

<dependency>
<groupld>org.apache. flink</groupId>
<artifactId>flink-table 2.11</artifactId>
<version>1.7.2</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupIld>org.apache.flink</groupId>
<artifactId>flink-streaming-java 2.11</artifactId>
<version>1.7.2</version>
<scope>provided</scope>
</dependency>

o  EAZFEHE python 5§ UDF. UDTF. UDAF HE X R#K.

o HIIRAEA Intellid IDEA T HXI I H & R EUHAT R, TIFE 2AE IDEA 72
i%: include dependencies with "Provided" scope, 75 A b i i{ia 47 i £ na A 2
pom LA H AR o

HAKEE/E LA Intellid IDEA FRAS 2020.2 A%, Z%40F:
a. 1 Intelli) IDEA 51, E#RMACE SCHF, #ifi “Edit Configurations” .

b. 7£ “Run/Debug Configurations” i, “2Ji%: include dependencies with
"Provided" scope.
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+ - B H X
Application

# Templates

?

c. i “OK” RN I E .

FEAAR
1. %85 HE SCREAS . BRI ACRSAE] 7T L2 UDF. UDTF 83 UDAF.
- CBEREE RGBT CIAR AL, I FAEF] OBS L.
3. 1f DLI &R & A M SHes S, Bl “YElEE” > “Flink /L7, fE7RE
SRR Flink SQL AEME XS Ry “#efE” Fildr, B “4uig” , BB iR T .
4. TE “IBITSE %Y, “PTEA)” ERTEG, &SI “UDFJar” 34,
TE AL IR PEAFTCE OBS 1Y JAR SCfF, Hidy “fRAF” .
(10 #88
OISR EE N R Jar B2 BIREHEIINA jar B LEETEIFEIFA OBS #Eh,
% 5E JAR BLLJE, 7F SQL B8N UDF m BIiEA), &l DA 38 R 80— R0
T
UDF

UDF & %7 4k 7 ScalarFunction %k, 315230 eval J7i%. open B&% % close BR% ] %
B R E

import org.apache.flink.table.functions.FunctionContext;
import org.apache.flink.table.functions.ScalarFunction;
public class UdfScalarFunction extends ScalarFunction {

private int factor = 12;

public UdfScalarFunction () {

this.factor = 12;

}

/ * Kk

* WIRLERE, Wik

* @param context

*/
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UDTF

@Override

public void open (FunctionContext context) {}

/**

* HE L

* @param s

* @return

=)

public int eval (String s) {

return s.hashCode () * factor;

}

/**
* Hik
w/

@Override

public void close() {}

}

5 7~

CREATE FUNCTION udf test AS 'com.xxx.udf.UdfScalarFunction';
INSERT INTO sink stream select udf test (attr) FROM source stream;

UDTF %74k 7K TableFunction s%k, 5230 eval 5. open BR% )% close R m]
o WIRTFE UDTFIREZ S, R ENG IR [EE A I R Tuple 3% Row B Al . 254 H
Row, 75 #H % getResultType 75 B iR [b] ) B s

o 5B

import org.apache.flink.api.common.typeinfo.TypeInformation;
import org.apache.flink.api.common.typeinfo.Types;
import org.apache.flink.table.functions.FunctionContext;
import org.apache.flink.table.functions.TableFunction;
import org.apache.flink.types.Row;
import org.slf4j.Logger;
import org.slf4j.LoggerFactory;
public class UdfTableFunction extends TableFunction<Row> {
private Logger log = LoggerFactory.getLogger (TableFunction.class);
/ * *
* WIORLERAE, Wik
* @param context
*/
@Override
public void open (FunctionContext context) {}
public void eval (String str, String split) {
for (String s : str.split(split)) {
Row row = new Row(2);
row.setField (0, s);
row.setField(l, s.length());
collect (row) ;

}
/**
* BRHCR [Pl A 7

* @return
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=)

@Override

public TypeInformation<Row> getResultType () {
return Types.ROW (Types.STRING, Types.INT) ;

}

/ * *

* Al

=)

@Override

public void close() {}

)
5 = 5

UDTF 3Z#F CROSS JOIN 1 LEFT JOIN, 7E{#if] UDTF If 7 %4 | LATERAL Al
TABLE P98 7.

® CROSSIJOIN: X} FZAEXRME 1T, ik UDTF A=A, X —1r AT
Ligael

e LEFTJOIN: XTZERME—ATHEIE, R UDTF A=, X—17 e
H, UDTF A FBH null IS,

CREATE FUNCTION udtf test AS 'com.xxx.udf.TableFunction';

// CROSS JOIN

INSERT INTO sink stream select subValue, length FROM source stream, LATERAL
TABLE (udtf_ test(attr, ',')) as T(subValue, length);

// LEFT JOIN

INSERT INTO sink stream select subValue, length FROM source stream LEFT JOIN
LATERAL

TABLE (udtf test(attr, ',')) as T(subValue, length) ON TRUE;

UDAF

UDAF p& %) 75 4k 7K AggregateFunction pR%. 5675 BN — AN H RAAETHE &5 R
Accumulator, iz~ B ) WeightedAvgAccum.

% 5

public class WeightedAvgAccum {
public long sum = 0;
public int count = 0;
}
import org.apache.flink.table.functions.AggregateFunction;
import java.util.Iterator;
/‘k*
* B NREVR RN RARBUR BIRA, AR RN Accumulator FAY
* Weighted Average user-defined aggregate function.
=/
public class UdfAggFunction extends AggregateFunction<Long, WeightedAvgAccum> {
// ¥ Accumulator
@Override
public WeightedAvgAccum createAccumulator () {
return new WeightedAvgAccum() ;
}
// B Accumulator A7 HI R AITHEAE

@Override
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public Long getValue (WeightedAvgAccum acc) {

if (acc.count == 0) {
return null;

} else {

return acc.sum / acc.count;

}
}
// WA TR b A v

public void accumulate (WeightedAvgAccum acc, long iValue)

acc.sum += iValue;
acc.count += 1;

}

// Restract #EI#AE, Flaccumulate #EAEFR

public void retract (WeightedAvgAccum acc, long iValue) {

acc.sum -= iValue;
acc.count -= 1;

}
// E&HEA accumulator {H

public void merge (WeightedAvgAccum acc,

Iterator<WeightedAvgAccum> iter = it.iterator();

while (iter.hasNext()) {

WeightedAvgAccum a = iter.next();

acc.count += a.count;
acc.sum += a.sum;

}

}

// BEEAAEE

public void resetAccumulator (WeightedAvgAccum acc) {

acc.count = 0;
acc.sum = 0L;
}
}

5 7~

CREATE FUNCTION udaf test AS 'com.xxx.udf.UdfAggFunction';

INSERT INTO sink stream SELECT udaf test(attr2)

2.11 HhIE R 3

S

5 A

Ay
73

SEA M P 8] J LT TR A R UL AR 2-65 P

F%2-65 B AMIR B LA T RER

Iterable<WeightedAvgAccum> it) {

FROM source_stream GROUP BY attrl;

Iz E LT E (%
R geometry)

A

&3]

ST_POINT(latitude,
longitude)

MO, A AN R MME

ith o

ST_POINT(1.12012,
1.23401)

ST_LINE(array[pointl...p

HoERZE, 2 AN

ST_LINE(ARRAY[S
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e E 2

wIE=E LRI TR (G | 3R 25451
R geometry)
0intN]) (ST_POINT) &y | T_POINT(1.12, 2.23),

ST_POINT(1.13,
2.44),
ST_POINT(L.13,
2.44)])

ST_POLYGON(array[poi
ntl...pointl])

WwHEZHE, hERHEMZA

Hi3E 5 (ST_POINT) %% 4L

B ol (35 P 22 32 T [X 3o

ST_POLYGON(ARR
AY[ST_POINT(L.0,
1.0), ST_POINT(2.0,
1.0), ST_POINT(2.0,
2.0), ST_POINT(L.0,
1.00D

ST_CIRCLE(point,

R, e (O B

ST_CIRCLE(ST_POI

radius) (ST_POINT) AiEipthyproise | NT(1.0, 1.0), 1.234)
[T [X 45
F P AT LA DA A b 3 2 (6] JLART T 30 O 2R, i AR B 2SR T U o3, BRI AR

BTk A 2-66.

7%2-66 T EAMIB=(6) /LA TR EE R/ LA TR T iRE

L] A

L

2451

ST _BUFFER(geometry,
distance)

QU —DIAG T 45 e B 4 ]
JURCER 2L, JESEr

ST_BUFFER(ST_LIN
E(ARRAY[ST_POIN

BUYENIRGREE B8, S A gglgélf\l?f)l .
il EREMARERNT | 2 (1.13,
A ST _POINT(1.13,
2.44)]),1.0)
ST_INTERSECTION(geo | il —/N£ilf, HiGH A% e | ST_INTERSECTION(
metry, geometry) (RIS 25 ] LT e & e & | ST_CIRCLE(ST_POI
X 5 . NT(L.0, 1.0), 2.0),
ST_CIRCLE(ST_POI
NT(3.0, 1.0), 1.234))
ST_ENVELOPE(geometr | @i —/Mu & 45 ({2 )L | ST_ENVELOPE(ST_
y) ] T E R N T CIRCLE(ST_POINT(

1.0, 1.0), 2.0))

DLI $& A3 & 1) s 3 2%
Ut WL 2-67.,

3%2-67 SQL fr= R #aR

] LT e 2 (AL, BRI R AL, BRI SQL AR ek ¥

REE

A
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Fi%

REE

L

ST_DISTANCE(point
_1, point_2)

DOUBLE

THE AN B A (A RR L AR PR 5 .
NI .

Select ST_DISTANCE(ST_POINT(x1, y1),
ST_POINT(x2, y2)) FROM input

ST_GEODESIC_DIS
TANCE(point_1,
point_2)

DOUBLE

TSN R 2 TR I R 2, BN
2 (B3R B R B AR A
ARBIE

Select ST_GEODESIC_DISTANCE(ST_POINT(x1,
y1), ST_POINT(x2, y2)) FROM input

ST_PERIMETER(pol
ygon)

DOUBLE

WHZHEH K.

R

Select

ST _PERIMETER(ST_POLYGON(ARRAY[ST_PO

INT(x11, y11), ST_POINT(x12, y12),
ST_POINT(x11, y11)]) FROM input

ST_AREA(polygon)

DOUBLE

V5 2 0T X S AR .

N L I

Select

ST _AREA(ST_POLYGON(ARRAY[ST_POINT(x1

1,y11), ST POINT(x12, y12), ST_POINT(x11,
y11)]) FROM input

ST_OVERLAPS(poly
gon_1, polygon_2)

BOOLEA
N

A — LU RESH— N2
5o

RGN

SELECT
ST_OVERLAPS(ST_POLYGON(ARRAY[ST_POI
NT(x11, y11), ST_POINT(x12, y12),
ST_POINT(x11, y11)]),
ST_POLYGON(ARRAY[ST_POINT(x21, y21),
ST_POINT(x22, y22), ST_POINT(x23, y23),
ST_POINT(x21, y21)])) FROM input

AT EEX

ST_INTERSECT (line
1, line2)

BOOLEA
N

KA REBOE BN, ALK E

3257[(/\

/jﬂﬁ”ﬁ[ﬂ:

SELECT
ST_INTERSECT(ST_LINE(ARRAY[ST_POINT(x
11, y11), ST_POINT(x12, y12)]),
ST_LINE(ARRAY[ST_POINT(x21, y21),
ST_POINT(x22, y22), ST_POINT(x23, y23)]))
FROM input

ST_WITHIN(point,
polygon)

BOOLEA
N

— RS EEE LA (ZAEEEE) .
AT
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BEE | %EA

=

SELECT ST_WITHIN(ST_POINT(x11, y11),
ST_POLYGON(ARRAY[ST_POINT(x21, y21),
ST_POINT(x22, y22), ST_POINT(x23, y23),
ST_POINT(x21, y21)])) FROM input

ST_CONTAINS(poly | BOOLEA | W2 — A~ LT fA2 5 65 58 =AY L 4.
gon_1, polygon_2) | N ZRIVInE

SELECT
ST_CONTAINS(ST_POLYGON(ARRAY[ST_POI
NT(x11, y11), ST_POINT(x12, y12),
ST_POINT(x11, y11)]),
ST_POLYGON(ARRAY[ST_POINT(x21, y21),
ST_POINT(x22, y22), ST_POINT(x23, y23),
ST_POINT(x21, y21)])) FROM input

ST_COVERS(polygo | BOOLEA | 55— JU A @& 578 i 28 — AN Uik, 5

n_1, polygon_2) N ST_CONTAINS #8121, {AfE S ESHH T
ST_COVER #JI§iy TRUE, ST_CONTAINS ¥l
N FALSE.

R

SELECT
ST_COVERS(ST_POLYGON(ARRAY[ST_POINT
(x11, y11), ST_POINT(x12, y12), ST_POINT(xXL1,
y11)]), ST_POLYGON([ST_POINT(x21, y21),
ST_POINT(x22, y22), ST_POINT(x23, y23),
ST_POINT(x21, y21)])) FROM input

ST_DISJOINT(polyg | BOOLEA | Hii—NZiAIER NS H—DZILBAHL O~
on_1, polygon_2) N D) .

N L

SELECT
ST_DISJOINT(ST_POLYGON(ARRAY[ST_POIN
T(x11, y11), ST_POINT(x12, y12), ST_POINT(x11,
y11)]), ST_POLYGON(ARRAY[ST_POINT(x21,
y21), ST_POINT(x22, y22), ST_POINT(x23, y23),

ST_POINT(x21, y21)])) FROM input

b R R S UE AL bR R ARE N S ERIE FH I GPS Abhr R ArHE WGS84, GPS AMtrAGEE
PEAE T FE R (BDO9 #nifE) B3 google Hu/& (GCI02 brife) FAE M, S mLH
B, N TEANFEIRACEE R 2 ), DL SR T Asbr REEHR— R AR %, JFHIE
PEALHL IR B 5K (Rl R e pR . 1F L3R 2-68.

7%2-68 HIFEAMT RAFIRIR I S B B AFE IR R IR

Bk RE1E AR
WGS84_TO_BDO9(geometr | i i 17 23 A8 bR Z 3t | K5 GPS Akdr & T HIBEE 4%
y) b2 K EIDIRC I [ J LA JE 3R e el 11 P 3t
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QD%

FE D

E)_:J
=

RE1E

iFA

P A AR 28 T R S 3 B 4
EPARE b7ve- AN L

WGS84_TO _BDO09(ST_ClI
RCLE(ST_POINT(x, y), 1))

WGS84_TO_CJ02(geometr
y)

X R F Google Hb &AL bR 5
B LIl ARG DTy

¥ GPS AR & T (1 Hh 2 7
] J LA o R e 4 il Google
Hiy AL BR 2R TR R ) b 3
i IDAR CIFTve PN I
N
WGS84_TO_CJ02(ST_CIR
CLE(ST_POINT(x, y), )

BD09 TO_WGS84(geometr
y)

X R H GPS A b 2 HE 25
EIPIRE P

4 T M PEL A 2R B
A (] U AT e 3 P ek
GPS AR 22T X . [ 2
CEPIRCPE T
T

BD09_TO_WGS84(ST_ClI
RCLE(ST_POINT(x, y), 1))

BD09_TO_CJ02(geometry)

X i) Google Hi & A8 b £
HhyER A= () LA e 3R

¥ P B A bR 2T [
TR 8] J AT 76 22 e i
Google HhE AL bR Z T X BE
Hop: RIS DA R GV
Bl

BDO09_TO_CJ02(ST_CIRC
LE(ST_POINT(x, y), )

CJ02_TO_WGS84(geometr
y)

X R H GPS A b Z: i 25
EIPIRE P

+ Google i AR R T 1)
Hiy P 2 6] JUART 76 2 e 46
GPS AAFR £ TS B b
1PN G ve PPN I
T

CJ02_TO_WGS84(ST_CIR
CLE(ST_POINT(x, y), 1))

CJ02_TO_BDO09(geometry)

Xof IS FR) T S PR A s R
HE] U TR

4 Google i A4 bR R T 1)
Hby P 2% ) LR 0 2R R 4 A
B 5 b P AL AR 2R T X R
BT AR v SN
I

CJ02_TO_BDO9(ST_CIRC
LE(ST_POINT(x, y), 1))

DEGREE_TO_METER(dist
ance)

DOUBLE

1t 2 o KD B R A
Bl L R AL
fE. T LKy
ALk S =0
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RE1E

iFA

£ -
DEGREE_TO_METER(ST
_PERIMETER(ST_POLYG
ON(ARRAY[ST_POINT(x1
,y1), ST_POINT(x2,y2),
ST_POINT(x3,y3),
ST_POINT(x1,yD)])))

METER_TO_DEGREE(nhu
merical_value)

DOUBLE

FELL K7 AL
T R 3 R R T B
PR B RALE . Rl R
i H DA R Hh B A [
Ly PR L AHEMED -
ST_CIRCLE(ST_POINT(x,

y),
METER_TO_DEGREE(100

0))

DLI &4 fit 72 1% 1) SQL B R & e B M 1 SQL AW K & DR S5t

L3 2-69 R 4HVLH .

£2-69 AEFEE SQL HIRER &Rk

B

i BA

2451

AGG_DISTANCE(point)

PERG RS, MTrsEE D
DY BT AE 10 1 2 R DB 8
e

SELECT
AGG_DISTANCE(ST_PO
INT(X,y)) FROM input
GROUP BY
HOP(rowtime, INTERVAL
'1' HOUR, INTERVAL '1'
DAY)

AVG_SPEED(point)

TR AR, T
7 11 4 A 8 AL R0 2
YU TR, BB K
I

SELECT
AVG_SPEED(ST_POINT(
X,y)) FROM input GROUP
BY TUMBLE(proctime,
INTERVAL '1' DAY)

FEEIN
T
w15
(R TRE 451
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INSERT INTO yaw warning
SELECT "The car is yawing"

FROM driver behavior
WHERE NOT ST WITHIN (ST POINT (cast (Longitude as DOUBLE), cast(Latitude as DOUBLE)),
ST BUFFER (ST _LINE (ARRAY[ST POINT (34.585555,105.725221),ST POINT(34.586729,105.73597
4) ,ST_POINT (34.586492,105.740538),ST POINT (34.586388,105.741651),ST_ POINT (34.586135
,105.748712) ,ST POINT (34.588691,105.74997)1),0.001));

IP HhIE ok
(10 388

SRSz IPVA BY 1P ithilk,

22-70 IP HIE R E TR

ER IREME L)
IP_TO_COUN [ STRING | 3kH IP HuhkFr7E 0 E 5 4 75 .
TRY
IP_TO_PROVI | STRING | 3L IP HuhtFT7EI5 1)
NCE FHE B
e |P_TO_PROVINCE(STRING ip): i&[a] IP it filrfE
2803 -
e |P_TO_PROVINCE(STRING ip, STRING lang): LA
15 BB SR M 1P Hudk e (4 43
15tRA
o N IP LAWMRTEISME, RENZ IP FBNER. = IP
T EMRRATRS, IREIRAD,
o FEUREIRIEDBFRIYER,
IP_TO_CITY | STRING | 3KHU IP il B 75 (30 i 2 FR o
L
3 IP AR RIS RAY, RE[Z IP FRERIE N SEER.
3 IP TLEMRRITES, IRE“RED,
IP_TO_CITY_ | STRING | 3kEL IP Huht e i (A4 R, il “4ifE,4
GEO R
P20 B «
IP_TO_CITY_GEO(STRING ip): iR [a] IP FreEd i 1)
LU,
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212 SELECT

SELECT
BIEHA

SELECT [ ALL | DISTINCT ] { * | projectItem [, projectItem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupIltem [, groupIltem ]* } ]
[ HAVING booleanExpression ]

BIEUH
SELECT i) HI 3 AR rhide B et i 4 N\ R i
ERFHR

o EMMELIECLEENR, HS e,

®  WHERE i 748 e AWM, kb SO AR HR, KRIEH
7, BHRIZHETT

e GROUPBY faE 7 HIIFB, AL FBRH, M2 5Br

B

R HER T 3 TR

insert into temp SELECT * FROM Orders WHERE units > 3;

A —HE R

insert into temp select 'Lily’, ‘male’, ‘student’, 17;

WHERE T EF 4]
B

SELECT { * | projectItem [, projectItem ]* }
FROM tableExpression
[ WHERE booleanExpression ]

BT
FIH WHERE 1)1 J 25 i) 45
ERE

o JhEMARLIE DR, Bl .
e  WHERE Mg, KA 2 26 R s dedst, IR a2 E R iD=k

il
B 3 F H/NT 10 BUIT #.

insert into temp SELECT * FROM Orders
WHERE units > 3 and units < 10;
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HAVING i JEFf)

TheeHiR

FIFH HAVING Fa)d JEE 25 3 .

EERE

SELECT [ ALL | DISTINCT ] { * | projectItem [, projectItem ]* }

FROM tableExpression

[ WHERE booleanExpression ]

[ GROUP BY { groupIltem [, groupIltem ]* } ]
[ HAVING booleanExpression ]

BIEUH

HAVING: —%5 GROUPBY &M, Zeifiid GROUP BY #4774, FE HAVING +
FHEATIEIE, HAVING THSCFRHEARBH, Ramis.

ERE

R EAE 52 GROUP BY H& 4 Kszm, WIAREAH WHERE FAJit AT uE, 1
F HAVING FH)3E47 i €

il
MR 7Bt name X§ 3K student AT 04, FHZALR score i KAE KT 95 LIk Hy
Ko

insert into temp SELECT name, max(score) FROM student
GROUP BY name
HAVING max (score) >95

%] GROUP BY
DhEH R
S BIHEAT 43 SLRAE o
KR

SELECT [ ALL | DISTINCT ] { * | projectItem [, projectItem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupIltem [, groupltem ]* } ]

BIE UL
GROUP BY: ##%I| 7] 4 N3] GROUP BY 5% %1 GROUP BY .

e %] GROUPBY: #§ GROUP BY FHJH {4 —%.

e %] GROUPBY: f§ GROUPBY FHJHA1k—7%l, &ifjiifa) K% GROUP BY
HIFTE T B4, B - BOARAR [R] A0 SR e [ — 4

ERFHR
T
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5
A& score S name PN FER X student #EAT 040, FFIR [A] 43 445 B .

insert into temp SELECT name, score, max(score) FROM student
GROUP BY name, score;

B &R, GROUP BY

TheeHR
AR A WEAT 53 2LARAE
BiERE X

SELECT [ ALL | DISTINCT ] { * | projectlItem [, projectlItem ]* }
FROM tableExpression
[ WHERE booleanExpression |
[ GROUP BY { groupltem [, groupIltem ]* } ]

BIEUH

groupltem: W LURH TR, Z7E, WA LLRFATH mEBSEHA, AR R AR
ERFHR

T

il

SE A substring BRAUR Y BE name (7747 H, LI T/ R AT 041, IR [A1A
AT AT S BT SR E

insert into temp SELECT substring(name, 6),count (name) FROM student
GROUP BY substring(name, 6) ;

GROUP BY #FFH HAVING iZiE

DhReH#R
FIH HAVING FHJ7EZR 540 )5 S € «
AR

SELECT [ ALL | DISTINCT ] { * | projectItem [, projectItem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupIltem [, groupltem ]* } ]
[ HAVING booleanExpression ]

BIEUH

HAVING: —f#5 GROUPBY &H, Jtidiid GROUP BY #1743, FH7E HAVING T
) T I e

ERFHR
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UNION

o N JEL3Z GROUPBY 45 B5sm, WT“%MMWE%ﬁﬁﬁLﬁ
MEH HAVING T-f)i3E471d 3. HAVING 5 GROUPBY &, Jtilid GROUP
BY #7704, T HAVING Tkt il jg.

e HAVING H R4 R ESMNIT Al 7B 22 GROUP BY H I - B .
e HAVING FHXFRARIZH, RBAHREE.

il

Sk A num X transactions #4753 2H, FFIH HAVING FA)% & i g Rt A7 €,
price 5 amount FeAR ) KB KT 5000 FRTC ORI ok, 3R [ R num & price
55 amount Fe AR 1 i K AH

insert into temp SELECT num, max (price*amount) FROM transactions
WHERE time > '2016-06-01"
GROUP BY num
HAVING max (price*amount)>5000;

BEEEX

query UNION [ ALL ] query
B

UNION & [a] 2 A2 ify 45 S 1) 4k .
R

o HEREBHREUEFRMMREBME, PrilHha—4 SELECT iR 8] 151 %
WA, FIRSER e ZARLE, FlAaA 2 EAH A

e  UNION ZRi\2Z<H K], UNIONALL A ZEEHT,
1
i Ordersl 1 Orders2 H)J14E, A& HEE LR,

insert into temp SELECT * FROM Ordersl
UNION SELECT * FROM Orders2;

2.13 EHFRIETR

N .
CASE iz
BEEX
CASE value WHEN valuel [, valuell ]* THEN resultl
[ WHEN valueN [, valueNl ]* THEN resultN ]* [ ELSE resultZ ]
END
513
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CASE WHEN conditionl THEN resultl
[ WHEN conditionN THEN resultN ]* [ ELSE resultZ ]
END

EEUH

o Yvalue {H 4 valuel IR [B] resultl, #BANH 2 NI [A] resultZz, #¥% A else iEH],
i 8] null.

e Y conditionl 2y true B iR [B] resultl, #BANG NI [A] resultZ, #¥% A else iEH],
i [\ null.

ERE

o A result ST ER AN —3 .
®  J condition BRI A IE AR R SETY

o CURAHM RN, #HTERE else wEA), NIRIA else FI{H, #HEA else iEA), N
& [\ null,

7~

2 units 251 5 IR A 1, IR [E 0.

ANCINE

insert into temp SELECT CASE units WHEN 5 THEN 1 ELSE 0 END FROM Orders;
2

insert into temp SELECT CASE WHEN units = 5 THEN 1 ELSE 0 END FROM Orders;

NULLIF Fia=

BEE
NULLIF (value, value)
B

EAEAAE, MERE] NULL. {130, NULLIF (5, 5) #%[A] NULL; NULLIF (5, 0)
iR [A] 5,

FEEEM

Too

A~

4 units 2T 3 IR [E] null, 75 W3R [A] units.

insert into temp SELECT NULLIF (units, 3) FROM Orders;

COALESCE &A=
BIEAER
COALESCE (value, value [, value ]* )
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BIEUH

AR B] A BUA 28— A NULL (IS (e
EEHEW

FITAT value RIZRTUHR A0 — 20

)

R [H] 5,

insert into temp SELECT COALESCE (NULL, 5) FROM Orders;

.
214 &5 1
GROUP WINDOW
BT
Group Window & X £ GROUP BY H, #4724 W —akids, GFELLT L.
L1 ¥ 8B
e time_attr BJLUIKE processing-time B¢ event-time,
e time_attr iRE /9 event-time FTSESEEY ST bigint B timestamp 28,

e time_attr IZE& 9 processing-time BT TCEEIEESRE,

o interval iIREEEHA.

o ML
F2-71 SFLHRER
R AR
TUMBLE(time_attr, interval) B ER T 1 6
HOP(time_attr, interval, interval) R MIBkER T 1 (50 T datastream 13
BNe ), AT LAy 7 A AN
CAREESR
SESSION(time_attr, interval) SEE H, interval Ron 2K EE AL
SISCHH
o T
#+R2-12 BORHER
EH il
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il

TUMBLE_START (time_attr, interval)

IR [l B K B UG TRl . A UTC BFIX .

TUMBLE_END(time_attr, interval)

IR [FIEER i [ £5 3R el . A UTC B X,

HOP_START (time_attr, interval, interval)

I [5] Fh JE Bk ER T P UE I E . o UTC
X o

HOP_END(time_attr, interval, interval)

IR [l 40 B ER B 45 SR A 1] . A UTC
B X

SESSION_START (time_attr, interval)

IR Al 215 B H P UGE . A UTC B IX .

SESSION_END(time_attr, interval)

IR [0 16 B LS5 R R . A UTC B X,

il

/) BRVE suM (BHD  (FHFRED .

insert into temp SELECT name,

TUMBLE START (ts, INTERVAL 'l' DAY) as wStart,

SUM (amount)
FROM Orders

GROUP BY TUMBLE (ts, INTERVAL 'l' DAY), name;

// BRIE suM (8D bR .
insert into temp SELECT name,
SUM (amount)
FROM Orders

GROUP BY TUMBLE (proctime, INTERVAL 'l' DAY), name;

/AN SRR (8] R
insert into temp SELECT product,

SUM (amount)

FROM Orders

GROUP BY HOP (ts, INTERVAL 'l' HOUR,

24 /NI suM (HED .

INTERVAL '1l' DAY), product;

// WHAANXWER suM B, RS 12 AN EAESD R CFAERTED

insert into temp SELECT name,

SESSION START (ts, INTERVAL 'l2' HOUR)

SESSIONiEND(ts, INTERVAL '12' HOUR)
SUM (amount)
FROM Orders

AS sStart,
AS sEnd,

GROUP BY SESSION (ts, INTERVAL '1l2' HOUR), name;

OVER WINDOW
Over Window 5 Group Window [X jl| £ Over window & —47# 2% i — 45 1d 3¢ .
BIEAER
OVER (
[PARTITION BY partition name]
ORDER BY proctime|rowtime (ROWS number PRECEDING) | (RANGE (BETWEEN INTERVAL '1l'
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SECOND PRECEDING AND CURRENT ROW | UNBOUNDED preceding))
)

EEUH

#R2-73 S
S SHAA
PARTITION | i A AL, 651974 FILF 9.
ORDER BY | 4§ & ¥4 ## processing time 5¢ event time 1= J9i [ &K .
ROWS M
RANGE I AV

FEEFI

o [F]— select BT & BREUE I & LR ARFF— 2o

o N7 Over & [ A S F#AT A5 (preceding), N3 HE following 4.
e INJjifE5%E ORDER BY #% processing time ¥ event time.

o ASCFRRHEEMERERME, W sum(2).

7~

// WE M EBE]H #7A ERTHEUSAT (in proctime)

insert into temp SELECT name,

count (amount) OVER (PARTITION BY name ORDER BY proctime RANGE UNBOUNDED
preceding) as cntl,

sum(amount) OVER (PARTITION BY name ORDER BY proctime RANGE UNBOUNDED preceding)
as cnt2

FROM Orders;

// R SAC T B S (in proctime)
insert into temp SELECT name,

count (amount) OVER (PARTITION BY name ORDER BY proctime ROWS BETWEEN 4 PRECEDING
AND CURRENT ROW) as cntl,

sum (amount) OVER (PARTITION BY name ORDER BY proctime ROWS BETWEEN 4 PRECEDING
AND CURRENT ROW) as cnt2

FROM Orders;

/) WHEIE 60s MUK AT (in eventtime) , 2T H(FRf AL, FH{FRIEN Orders H111) timeattr F
B
insert into temp SELECT name,

count (amount) OVER (PARTITION BY name ORDER BY timeattr RANGE BETWEEN INTERVAL
'60' SECOND PRECEDING AND CURRENT ROW) as cntl,

sum(amount) OVER (PARTITION BY name ORDER BY timeattr RANGE BETWEEN INTERVAL
'60' SECOND PRECEDING AND CURRENT ROW) as cnt2

FROM Orders;
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2.15 #i %< JOIN

RN

EE AR

FEEI

5

TG RIATERL AR, WERHER IR T B HRTSCRHER: RDS &A1 DCS k55
f¥] Redis % . JHid ON IR & Key, FFAbaEREHIN Value T-B.

RDS 15 e EAIES I 2.6.2 64 RDS 3.
Redis R EHE 2 UERIES L 2.6.1 4% Redis % .

FROM tableExpression JOIN tableExpression
ON valuell = value2l [ AND valuel2 = value22]

ON &M A FrR B S E A W, YA 2 Key it (Redis {H25%4 8 HASH 15t
), FHE AND #ik Key fll Hash Key 258 25

PG B NTS EN A RS ARG, RIERN S B ENERE B
R ESH

CREATE SOURCE STREAM car_ infos (
car id STRING,
car owner STRING,
car brand STRING,
car detail type STRING
)

WITH (
type = "dis",
region = "",
channel = "dliinput",
partition count = "1",
encode = "csv",
field delimiter = ","

)i

/xx RUEREERAER, HTMEARERE, LT BRI

* ARG SR IE SAE R LA R ST

* value type: redis MIBE{EXRMEIAY, 7K STRING. HASH. SET. ZSET. LIST, L HASH ZKAFH
EHRE hash key column {ENEFEE, HERANGHIESHHENTAE &I HRINE

* key column: 4ERFHXIMIGH

* hash_key column: ¥ redis HBEXIBAE2EAN HASH B, HASHMAP (1] KEY XHRIFI4, HS{EKRAE
HASH i, TG e e e &

* cluster address: DCS k% redis SEHHE

* password: DCS fii% redis HERFHD

*‘k/
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CREATE TABLE car_price table (
car_brand STRING,
car detail type STRING,
car price STRING

)

WITH (
type = "dcs_redis",
value type = "hash",
key column = "car brand",
hash key column = "car detail type",
cluster address = "192.168.1.238:6379",
password = "xxxxxxxx"

)

CREATE SINK STREAM audi car owner info (
car_id STRING,
car_owner STRING,
car_brand STRING,
car detail type STRING,
car price STRING
)
WITH (
type = "dis",

region = "",

channel = "dlioutput",
partition key = "car owner",
encode = "csv",

field delimiter = ", "

)

INSERT INTO audi car owner info

SELECT tl.car id, tl.car owner, t2.car brand, tl.car detail type, t2.car price
FROM car infos as tl join car price table as t2

ON t2.car brand = tl.car brand and t2.car detail type = tl.car detail type
WHERE tl.car brand = "audi";

2.16 BL ERTE/{EEY

Flink A = B AP AR HBE8Y . Processing Time £ Event Time.

DLI fo¥F7E 6% Source Stream H1 Temp Stream Fi i i+ 72 I )RS Y LU 7 J £+ B
fiTH.

BLE Processing Time

Processing Time 218 RGN [A], SEHE A & 1IN RIETEOC,  BIFE Flink 57 N THE S8R
(RN TA] o
BiER

CREATE SOURCE STREAM stream name(...) WITH (...)
TIMESTAMP BY proctime.proctime;
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CREATE TEMP STREAM stream name (...)
TIMESTAMP BY proctime.proctime;

EEUH

W & Processing Time W 75 7E timestamp by 5t & proctime.proctime B 7], J54:nl DLE
FEAd ] proctime 7B .

ERFH
T
Pl

CREATE SOURCE STREAM student scores (
student number STRING, /* %5 */
student name STRING, /* Wf */
subject STRING, /* 2£F} */
score INT /* %4t */

)

WITH (
type = "dis",

region = "",

channel = "dliinput",
partition count = "1",
encode = "csv",

field delimiter=","

) TIMESTAMP BY proctime.proctime;

INSERT INTO score greate 90
SELECT student name, sum(score) over (order by proctime RANGE UNBOUNDED PRECEDING)
FROM student scores;

AL E Event Time

Event Time ;255 F /= AE I [E],  BPELdE P= A= ik B 7 e (8] 8K
B

CREATE SOURCE STREAM stream_name(...) WITH (...)
TIMESTAMP BY {attr name}.rowtime
SET WATERMARK (RANGE {time interval} | ROWS {literal}, {time_ interval});

HIEULH

l’iﬁ Event Time 7 1% € it A 05— AN B MR AE O 8K, [FIRS 75 22 1% B Watermark
W

BT WEERE, HiSSSEUF4, Rk EdE, 7% Watermark R AFAIE
— /MR8 I TR] J5 25 MR Window #E1T 115 . Watermark =5 & IR A B EL 5308, It
A PR N FEAEFE A, B ES] DL RS, s — .

Watermark A 5 Fh % B TR0«
o L IE] FE A

SET WATERMARK (range interval {time unit}, interval {time unit})

o JLHEMAKL
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SET WATERMARK (rows literal, interval {time unit})

(10 %8R
ESETTR—IMSH, B 1SHERTR Watermark RIXEH, SN SHERRITRAIEIRE

fEﬂo

FEEEM

Too

il

o time2 FH{F M IMIFFAG, & 10s Kk —IK watermark, SR K R VE BRI [A] N
20s.

CREATE SOURCE STREAM student scores (
student number STRING, /* %5 */
student name STRING, /* W% *x/
subject STRING, /* A} */
score INT, /* J&&t */
time2 TIMESTAMP

)

WITH (
type = "dis",

region = "",

channel = "dliinput",
partition count = "1",
encode = "csv",

field delimiter=","
)
TIMESTAMP BY time2.rowtime
SET WATERMARK (RANGE interval 10 second, interval 20 second);

INSERT INTO score greate 90
SELECT student name, sum(score) over (order by time2 RANGE UNBOUNDED PRECEDING)
FROM student_ scores;

o UL F| 10 NEHE K% — IR watermark, S5 K SO YR LEIR I ] A 20s.

CREATE SOURCE STREAM student scores (
student number STRING, /* %5 */
student name STRING, /* & */
subject STRING, /* 8} */
score INT, /* &Gt */
time2 TIMESTAMP

)

WITH (
type = "dis",

region = "",

channel = "dliinput",
partition count = "1",
encode = "csv",

field delimiter=","
)
TIMESTAMP BY time2.rowtime
SET WATERMARK (ROWS 10, interval 20 second);
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INSERT INTO score greate 90
SELECT student name, sum(score) over (order by time2 RANGE UNBOUNDED PRECEDING)

FROM student scores;

2.17 CEP t&3 L

SR HEMAFE (Complex Event Process, f&iFK CEP)  FH KA I o /S it H 1 52 4 5%
o A MAE IR AT PR AR N RE . BRITEL & B A2 b B — AN o
KIEHh.

Bl — RINFEAF RS S5 TiRE, GIUneE 22 e T ATl s AT s fEe
RN PR B . 3 Sy EANHAAT Y IR S AR R L A P 3 VA U S P AN A
AR

HERT
MATCH RECOGNIZE (
[ PARTITION BY expression [, expression ]*
[ ORDER BY orderItem [, orderItem ]* ]
[ MEASURES measureColumn [, measureColumn ]* ]
[ ONE ROW PER MATCH | ALL ROWS PER MATCH ]
[ AFTER MATCH
( SKIP TO NEXT ROW
| SKIP PAST LAST ROW
| SKIP TO FIRST variable
| SKIP TO LAST variable
| SKIP TO variable )

]

PATTERN ( pattern )

[ WITHIN intervalLiteral ]

DEFINE variable AS condition [, variable AS condition ]*

) MR

(AR
SQL HHtE I 2 MATCH_RECOGNIZE FE#H14T. MATCH_RECOGNIZE FEIHUTIT
£53:
e {#F3 PARTITION BY #1 ORDER BY FfJ3} MATCH_RECOGNIZE FaHHEIEHTIBED

XAHERF.

o {EFH PATTERN FAREN EEHAVEURITAMER, XS FRAMNIFRERIEZE.
e {&F DEFINE F&I{S%E PATTERN R R EMFHIZERM.
e {#M MEASURES FAIENER, XE—La{E SOL HiffIEMERD ArERRIZFRIAT.

EE AR

R2-T4 VB KRR

2 2R/ | %A
ik
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i FA

PARTITION BY

oi | S FD

Rl T AL

ORDER BY

FEy XA Bl AT AT IE B HE Y -

[ONE ROW | ALL
ROWS] PER MATCH

o |

DR VGG I B4 H I S B A 4

e ONE ROW PER MATCH: 4/l 5] 52 3 f)
VLRC 5 AT S o

e ALL ROWS PER MATCH: #5156 % () VT B
Ja 2 AEILACIS AR A Sk BRI S TR

AN

SELECT * FROM MyTable MATCH RECOGNIZE

(
MEASURES AVG(B.id) as Bid
ALL ROWS PER MATCH
PATTERN (A B C)
DEFINE
A AS A.name = 'a',
B AS B.name = 'b',

C as C.name VgV

) MR
NG E
iz MyTable £ k% 204 (id,name), H =2 Edfs
(1,8) (2,0), (3,¢)-
4 ONE ROW PER MATCH <% it B F3(E
2.
ALL ROWS PER MATCH 2445103 ¢ B -
s, Wit (d,a null), (2,b,2), (3,¢,2)-

MEASURES

iyl

5E S I R AR

PATTERN

Fm

TE SCE PG A R
o ELHEM PATTERN (A B C)BI RS MIZESL 1)
ABC FH1f.
o P H{: PATTERN (A | B)E Fmk I A B3
B.
o EIHTF
— % 0 RERERIEAR, W A* UL 0 ke %
A
— 4 LIRECEZIEAR, W A+ UURC 1 REE
A
— 2 ¢ OREN 1 RIEAR, an A?  ULEC 0 (kEkE
A
- {n} : n WER (n>0), W A{5} ILH5
®A
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S =EY | iRAA
ik
- {n}: n REEZHRIER (n>=0), W
A{5} VLHC>=5 K A
- {nm} : nIREmIK (EFEnFfm) ER
(O<=n<=m,0<m), 41 A{3,6} ILA.3 % 6
) A
- {m}: O0XRZEmK (B 0F m) &N
(m>0), W A{4} ULE0 & 4k A
DEFINE o T X E BRI A AR B A
AFTER MATCH o SE SUAE—/MNULHCHR 22 J5 AR L 45 F —#2IIT

SKIP

B

e SKIP TONEXT ROW : fEY4RGULACE T2
JE TR — 476 N — 5o QUL Al

e SKIP PAST LAST ROW : 7E4RijVCH K& Ja
—ATZ I N —AT A N — 5 ILRC

e SKIP TO FIRST variable: A 24§ VG AT i 25—
variable J-45 F —#¢ VLI

e SKIP TO LAST variable: M 4HTVCEC 1 25—
/I variable J745 F — %S UL

e SKIP TO variable: [f] SKIP TO LAST variable

CEP X #80R %

2%2-75 R

i BA

MATCH_NUM
BER()

Vi B AR VCHC J8 T 45 J LIRS . ] FZE MEASURES £l DEFINE
FAaH,

CLASSIFIER()

B Y AT iC SR #E ULAC 3] PATTERN B WM XA & B, a] F7E
MEASURES #1 DEFINE Ff)H,

FIRST()/LAST()

RERUCHEC B 28 — AN Je —AMid sk Hhll PATTERN (A B+ C),
FIRST(B.id)fRRIVLAL 15— B 1 id, LAST(B.id)fRK LA H
55—~ B 1 id.

NEXT()/PREV() | #H%[#%, 7] F7#E DEFINE H. H.41 PATTERN (A B+) DEFINE B
AS B.price > PREV/(B.price).

RUNNING/FIN | RUNNING #F/RVLECIEFEATE])ME, FINAL RN 4t Ry,

AL RUNNING/FINAL —f% R # ALL ROWS PER MATCH B A H &

o betnfs =403 (@a, 2), (b, 6), (¢, 12), 4 RUNNING
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w5

B iR

AVG(A.price)fll FINAL AVG(A.price) I{E 5k & (2, 6), (4, 6), (6, 6).
RA R RAEAME, TR MEASURES Al DEFINE TA)H. =T RAE
(COUNT, SUM, | I vEdifE 2, S0 295 RA KL
AVG, MAX,
MIN)

o EREII

5 3B AP AN [ DX S5 1 30k T T B vy TR 06 ) 40 1) Sk SR AR 1R T 1) ZE i, 3

REX S YA AE AR CUL RS, SEDLE R AN

INSERT INTO fake licensed car
SELECT * FROM camera license data MATCH RECOGNIZE
(
PARTITION BY car license number
ORDER BY proctime
MEASURES A.car license number as car license number, A.camera zone number as
first zone, B.camera zone number as second zone
ONE ROW PER MATCH
AFTER MATCH SKIP TO LAST C
PATTERN (A B+ C)
WITHIN interval '5' minute
DEFINE
B AS B.camera zone number <> A.camera zone_ number,
C AS C.camera zone number = A.camera zone number
) MR;

ZHNERIR 5 738l AFE P AS R B AR DX I R I 1) A — 225 425, 9 1 Bl Lk H IR

7S

H, BIZEANER SN A DISRATBER B X4k, fe&E P B X5 A KU 2] 1%,

KAME DL R R B S
o N K

7 B88888, zone A
ﬁfAZ626M,zone_A
i B88888, zone A
ﬁfAZ626M,zone_A
ﬁfAZ626M,zone_A
i B88888, zone B
i B88888, zone B
ﬁfAZ626M,zone_B
ﬁfAZ626M,zone_B
Wi AZ626M, zone C
i B88888, zone A
i B88888, zone A

P fivR

i B88888, zone A, zone B
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2.18 StreamingML

2.18.1 FE M

SRR AR S 2, 6L T AR, SRR, (BRI, I
FrIN ELAR BRI, SR I S B, 3 TRy

%, GMERSRURIA R PR G

FATTR I —FhJ T BE AL AR 1) 57 Rl g%«

®  One-pass Bk, O()KJMEnS == F 4,

o BENLARMEGMIUIIE— IR, BERITE B AR i B o0 A (5 1 58 5
o TN EANE MBS AEE, RER I A1

o SRR I ANBL Y T A (R — MRADAE SR 5E

BEEN
SRF UNSUP (ARRAY [FBt 1, FE& 2, ...]1, '\@EsigilL)
(RER:CY:
o FEUALA[0, 1]X|EA DOUBLE (&, FREUENSEITH.
o FERRWIIA—HRIBUEZEE, BFERZEEIAR, ol@id CAST REEEY, la[a, CAST(b
as DOUBLE)].
o TESEFIRIE LN "keyl=value key2=value2,...",
S ¥R
7<2-76 2HRAA
28 =&Y | AP ZA
i% &
transientThreshold FS 4 transientThreshold /N 1 R AE B A | 5
RN R EBAE ST .
numTrees FS BEALARAA T Tree BI%E . 15
maxLeafCount w5 Tree fe K175 SR . 15
maxTreeHeight 75 Tree 55 K 12
seed 5 BEAE H I BEA LA TE 4010
numClusters 4 FRE, BT REASERER. 2
dataViewMode w5 kg S R, histor
e history: 2=>JFTA I SEAE y
e horizon: 15 RE &L — B A JJ7 S04
¥, BRIAANAAE .
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ANl
X T HE R MyTable H#) ¢ = BUg T Al 5L, 2550 KT 0.8 I i th
SELECT c,
CASE WHEN SRF UNSUP (ARRAY[c], "numTrees=15,seed=4010") OVER (ORDER BY proctime

RANGE BETWEEN INTERVAL '99' SECOND PRECEDING AND CURRENT ROW) > 0.8
THEN 'anomaly'
ELSE 'not anomaly'
END
FROM MyTable

2.18.2 Bf[a] =51 Fum

PRI AL P o 22 8 X I 8] P S S AT AR T, R AR SR A
HIGETHE B AEERRAE, TR 1 A5 P R0 AR SR B s HEATHE . DLI IR g5 it 7
— RIIBEHLERIRY, 5 B A R LR S BEAT R i A T

ARIMA (Non-Seasonal)

ARIMA (Auto-Regressive Integrated Moving Average) & s i) 5 41 Tl b i) 22 i 7
AT AR/MA/ARMA 158 2 [A] T 3R 5%

e AR/MA/ARMA i&HTF#& /751 (stationary)

~  AR(p): HMEIABER, MATE T AR N p N REML A S . FIH LA
A BB B AT P~ —/ME.

- MA(q): PR, MErE a] DU S A IE I B q AN BHE ) g
PRI A AL A HOAUE B r T — M

- ARMA(p, q): HFIABI A, 2247 AR Al MA FAMER A, 7F
ARMA FER A, 5 [al R 41 Bt Ak 2 A 3 5 ar A 2 [RI e R, B ah
PRI TR BE N LA S I SR A L, Rk, 1ZAR T L ARIMA BN
RAE .

e ARIMA i&H T3EF# 5% (non-stationary). ARIMA(p, q, d)H p Jv [ [HIHT$L, q
NI EN I, d A2 SR PR B BT IO 22 2 B (O

BIEHE A

AR PRED (field, degree): ffifH AR BRI FUMIH£HE -

AR _COEF (field, degree): JR[H AR HEFIAUE.

ARMA PRED (field, degree): {1/ ARMA B FUMH £ -

ARMA COEF (field, degree): R[] ARMA B! FIAUE.

ARIMA PRED(field, degree, derivativeOrder): {#if ARIMA FMHT R .

R2-11 BHRAA
2 =8y | WA LN
i% &
field & s e B P ) 7 BLA -

2023-05-31 262



2 =aw | e BRIA
i% &
degree & a2 M 2 AT BRI A, HATsSEl IR E p= |5
q = degree.
derivativeOrd | 75 o€ 2 IH, TEHBCE DY 1B 2. 1
er
il

2 AMEH AR, ARMA, ARIMA 454 & CU3EAT I ) 5 40 T o

SELECT b,
AR PRED(b) OVER (ORDER BY rowtime ROWS BETWEEN 5 PRECEDING AND CURRENT ROW) AS

ar,
ARMA_PRED(b) OVER (ORDER BY rowtime ROWS BETWEEN 5 PRECEDING AND CURRENT ROW)

AS arma,
ARIMA PRED (b) OVER (ORDER BY rowtime ROWS BETWEEN 5 PRECEDING AND CURRENT ROW)

AS arima
FROM MyTable

Holt Winters

Holt Winters %% /& Exponential smoothing J7 30 i —Fh, 35 B4 5 2 Al DU HE s 1a) 5
b I ZET

iR

HOLT WINTERS (field, seasonality, forecastOrder)

7<2-78 BHiAA
28 =EWIE | AR
field 3 BRI P B4
seasonality = ZENT AR R A B B AR A RCR A, T
W& —J, N seasonality A 7.
forecastOrder | 75 B E T E TN TR .
4 forecastOrder 4 1, T~ —PIcE.
Y forecastOrder 4 2, Tl N F—Jtk. BRNMEN
1.
A1 FH 1t 2500 55 BLRAIE over B LK/ R TR B I
forecastOrder.
7~

{f ] HOLT WINTERS PR 4E & & 13T ] 7 37 70
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SELECT b,

HOLT WINTERS (b, 5) OVER (ORDER BY rowtime ROWS BETWEEN 5 PRECEDING AND CURRENT
ROW) AS al,

HOLT WINTERS (b, 5, 2) OVER (ORDER BY rowtime ROWS BETWEEN 5 PRECEDING AND
CURRENT ROW) AS a2
FROM MyTable

2.18.3 SCAFEEE

BEERN

S5 A

P

RRFERAR M E Fak AR A — 5%, 22 K-Means i i $ AT € 2R
AEH, THEEE AR EE BRI B iR S E AR, AT DR A A
FIRRIAERAEH , 1817 K-Means 5035 AT DUBUS LURLAT IO BESRRCR . (EREXT T 122k
SN B, Bl e AR AL A, SR H A T RE R A ARtk DLI AR5 34t
—RRRENE RN LRI B, O SRR BOE KA, JF HARIE (AR 2 IRER AN

A REUBAR Y. 5 FhEE B R AL, YA S T SR B S N R BRI, AR
A& T F DI 5 FEHE AN 2 A0 vl sl A EEBSAN TN BME, W28
Bl RAEGIERIE . BERRT EIE RS, FER 0 S S I e, N
111 R 58 I HCH AT 9 — AN S B I & T 5520

CENTROID (ARRAY [field names], distance threshold): MIAFTHE G, ZEE SRS IH L.
CLUSTER_CENTROIDS (ARRAY [field names], distance threshold): MIASRIEAE )G, FTEHKF
Lo

ALL POINTS OF CLUSTER (ARRAY[field names], distance threshold): MIAMAIHUERS, %K

I 5
ALL_CLUSTERS_POINTS (ARRAY [field names], distance threshold): MALHIHIEA)S, Frf 32

)7 5 2.«
MERLY:
o REEEILINBERRRF.

R2-79 BHRAA
1 2E& | WA
1%
field_names | /& BHEEEIER T B4, 27BLLESEIT. Fln
ARRAY]a, b, c].
distance_thre | & PR BRAE, MBS RSN T RER, e R TR
shold AN

3 A DU Ao o i 5 T R S TH L BRI B R
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SELECT

CENTROID (ARRAY [c,e], 1.0) OVER (ORDER BY proctime RANGE UNBOUNDED PRECEDING) AS
centroid,

CLUSTER_CENTROIDS (ARRAY[c,e], 1.0) OVER (ORDER BY proctime RANGE UNBOUNDED
PRECEDING) AS centroids
FROM MyTable

SELECT

CENTROID (ARRAY [c,e], 1.0) OVER (ORDER BY proctime RANGE BETWEEN INTERVAL '60'
MINUTE PRECEDING AND CURRENT ROW) AS centroidCE,

ALL POINTS OF CLUSTER(ARRAY[c,e], 1.0) OVER (ORDER BY proctime RANGE BETWEEN
INTERVAL '60' MINUTE PRECEDING AND CURRENT ROW) AS itemList,

ALL CLUSTERS POINTS (ARRAY[c,e], 1.0) OVER (ORDER BY proctime RANGE BETWEEN
INTERVAL '60' MINUTE PRECEDING AND CURRENT ROW) AS listoflistofpoints
FROM MyTable

2.18.4 RE = 2B 550

AN

SHR A

R CG) 2 BT BHE S 3E BHERBIAIE & FO A [F 4k, DLI fRk%s i
P73 T R B BN BRI EE 2 SR Y I AT T ) g

H 1 ] SRR AR Y 4145 Deeplearningdj FEAI Keras #2% . H T Keras ‘& REf% L
TensorFlow. CNTK (¥ Theano 1ENJGiRia T, SAKE Keras HIHHA L&A, ]
DL IS\ Theano. Tensorflow. Caffe. CNTK 45372 SIHEZE AR,

-- BB, RETEG KRR 1d

DL IMAGE MAX PREDICTION INDEX(field name, model path, is dl4j model)
DL IMAGE MAX PREDICTION INDEX(field name, keras model config path,
keras weights path) -- J&MTF Keras #ZA!

—= SCRE, IR [BITHNSCAS 7> SRS id

DL_TEXT MAX PREDICTION INDEX (field name, model path, is dl4j model) -- RFIZERIA
word2vec &1
DL TEXT MAX PREDICTION INDEX(field name, word2vec path, model path, is dl4j model)

REREEXHEFEFEERFA 0BS B, BREFEIS

"obs:/lyour_ak:your_sk@obs.your_obs_region.xxx.com:443/your_model_path",

#<2-80 SRR
SH =4 | A
field_name & BRI R P T B A .

8114432+ field_name K78 75 75 1
ARRAY[TINYINT]

A field_name K7 7 A HH A String.
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S =& | %M

model_path & IR TAE OBS L 5e 815, B0 HEAR T 25 M ATl
FERAUE

is_dl4j_model & FE 7542 deeplearningdj 7
true {3 /& deeplearning4j, false {832 keras 1%
A,

keras_model_config_pat | /& FEA SE R A TE OBS IR 52 %42 . 7E keras

h i3 model.to_json() R 5 FIAE A L5 F4

keras_weights_path 2 PR BUE A E OBS L5 8842 . 1F keras
i3 model.save_weights(filepath) 7] 75 1| 5 £ AL
{EO

word2vec_path 2 word2vec HAFFH/E OBS LI 5e 8 545

B P 3 PN EATR I Mnist Bl S v s, @I mEHIZRH deeplearningd
R ¥ keras ALY, AT DASKIN FRINEETK B R AR B .

CREATE SOURCE STREAM Mnist (

image Array[TINYINT]
)

SELECT DL IMAGE MAX PREDICTION INDEX (image, 'your dl4j model path', false) FROM
_ _ . . g y _ J_ _p

Mnist

SELECT DL_IMAGE MAX PREDICTION INDEX (image, 'your keras model path', true) FROM

Mnist

SELECT DL IMAGE MAX PREDICTION INDEX (image, 'your keras model confi ath',
_ L ¢ = L g y — _ a g_p

'keras weights path') FROM Mnist
_ g _Pp

SCAR G T B AT R P — 4L [ A R A i i N, @ gk I 2R
deeplearning4j 15/ 5l keras 84, AT DASZI FI0IN A5 AN87 [ An T @ 28 ), s

o RE, BN

CREATE SOURCE STREAM News (

title String
)

SELECT DL_TEXT MAX PREDICTION_ INDEX (title,

'your dl4j word2vec model path', 'your dl4j model path', false) FROM News
SELECT DL_TEXT_MAX_PREDICTION_INDEX(title,

'your keras word2vec model path','your keras model path', true) FROM News
SELECT DL_TEXT_MAX_PREDICTION_INDEX(title, 'your_dl4j_model_path', false) FROM New
SELECT DL_TEXT MAX PREDICTION INDEX (title, 'your keras model path', true) FROM New
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219 RBEBREF

Flink SQL ¥ — L6755 5 41 A R B N R B DL oFs ReAdi i
NTBEAHR, R 515 (Flhn value’, “count’).

A
ABS

ABSOLUTE
ACTION

ADA

ADD

ADMIN

AFTER

AK

ALL

ALLOCATE
ALLOW

ALTER

ALWAYS

AND

ANY

APPEND

APP_ID

ARE

ARRAY

ARRAY BRACKET
AS

ASC
ASENSITIVE
ASSERTION
ASSIGNMENT
ASYMMETRIC
AT

AT _LEAST ONCE
ATOMIC
ATTRIBUTE
ATTRIBUTES
AUTHORIZATION
AVG
AVRO_CONFIG
AVRO_DATA

U R EAE I BN A R AR
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BATCH_INSERT_DATA_NUM
BEFORE
BEGIN
BERNOULLI
BETWEEN
BIGINT
BINARY
BIT

BLOB
BOOL
BOOLEAN
BOTH
BREADTH
BUCKET
BY

c
CACHE_MAX_NUM
CACHE_TIME

CALL

CALLED
CARDINALITY
CASCADE
CASCADED

CASE

CAST

CATALOG
CATALOG_NAME
CEIL

CEILING

CENTURY

CHAIN

CHANNEL

CHAR

CHARACTER
CHARACTERISTICTS
CHARACTERS
CHARACTER_LENGTH
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!

CHARACTER_SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
CHAR_LENGTH

CHECK
CHECKPOINT_APP_NAME
CHECKPOINT_INTERVAL
CHECKPOINTINTERVAL
CLASS_ORIGIN

cLOB

CLOSE
CLUSTER_ADDRESS
CLUSTER_ID
CLUSTER_NAME
COALESCE

COBOL

COLLATE

COLLATION
COLLATION_CATALOG
COLLATION_NAME
COLLATION_SCHEMA
COLLECT

COLUMN

COLUMN_NAME
COLUMN_NAME_MAP
COMMAND_FUNCTION
COMMAND_FUNCTION_CODE
COMMIT

COMMITTED

CONDITION
CONDITION_NUMBER
CONFIGURATION
CONFLUENT_CERTIFICATE_NAME
CONFLUENT_PROPERTIES
CONFLUENT_SCHEMA_FIELD
CONFLUENT_URL
CONNECT
CONNECTION_NAME
CONSTRAINT
CONSTRAINTS
CONSTRAINT_CATALOG
CONSTRAINT_NAME
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!

CONSTRAINT_SCHEMA
CONSTRUCTOR
CONTAINS

CONTINUE

CONVERT

CORR
CORRESPONDING
COUNT

COVAR_POP
COVAR_SAMP

CREATE
CREATE_IF_NOT_EXIST
CROSS

CUBE

CUME_DIST

CURRENT
CURRENT_CATALOG
CURRENT_DATE
CURRENT_DEFAULT_TRANSFORM_GROUP
CURRENT_PATH
CURRENT_ROLE
CURRENT_SCHEMA
CURRENT_TIMESTAMP
CURRENT_TRANSFORM_GROUP_FOR_TYPE
CURRENT_USER
CURSOR
CURSOR_NAME

CYCLE

DATE
DATABASE

DATE
DATETIME_INTERVAL_CODE
DATETIME_INTERVAL_PRECISION
DAY

DB_COLUMNS

DB_URL

DB_OBS_SERVER

DB_TYPE

DEALLOCATE

DEC
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DECADE

DECIMAL

DECLARE

DEFAULTS
DEFERRABLE
DEFERRED

DEFINER

DEGREE

DELETE
DELETE_OBS_TEMP_FILE
DENSE_RANK

DEPTH

DEREF

DERIVED

DESC

DESCRIBE
DESCRIPTION
DESCRIPTOR
DETERMINISTIC
DIAGNOSTICS
DISALLOW
DISCONNECT
DIS_NOTICE_CHANNEL
DISPATCH

DISTINCT

DOMAIN

DOUBLE

DOW

DOY

DRIVER

DROP
DUMP_INTERVAL
DYNAMIC
DYNAMIC_FUNCTION
DYNAMIC_FUNCTION_CODE

EACH

ELEMENT

ELSE

EMAIL_KEY
ENABLECHECKPOINT
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ENABLE_CHECKPOINT
ENABLE_OUTPUT_NULL
ENCODE
ENCODE_CLASS_NAME

ENCODE_CLASS_PARAMETER

ENCODED_DATA
END

ENDPOINT
END_EXEC
EPOCH

EQUALS
ESCAPE
ES_FIELDS
ES_INDEX
ES_TYPE
ESTIMATEMEM
ESTIMATEPARALLELISM
EXACTLY_ONCE
EXCEPT
EXCEPTION
EXCLUDE
EXCLUDING
EXEC

EXECUTE
EXISTS

EXP

EXPLAIN
EXTEND
EXTERNAL
EXTRACT
EVERY

FALSE

FETCH
FIELD_DELIMITER
FIELD_NAMES
FILE_PREFIX
FILTER

FINAL

FIRST
FIRST_VALUE
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FLOAT
FLOOR
FOLLOWING
FOR
FUNCTION
FOREIGN
FORTRAN
FOUND
FRAC_SECOND
FREE

FROM

FULL

FUSION

G
GENERAL
GENERATED
GET
GLOBAL
GO

GOTO
GRANT
GRANTED
GROUP
GROUPING
GW_URL

HASH_KEY_COLUMN
HAVING
HIERARCHY

HOLD

HOUR

HTTPS_PORT

IDENTITY
ILLEGAL_DATA_TABLE
IMMEDIATE
IMPLEMENTATION
IMPORT
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i
C

IN

INCLUDING
INCREMENT
INDICATOR
INITIALLY
INNER

INOUT

INPUT
INSENSITIVE
INSERT
INSTANCE
INSTANTIABLE
INT

INTEGER
INTERSECT
INTERSECTION
INTERVAL
INTO
INVOKER
IN_WITH_SCHEMA
IS

ISOLATION

JAVA

JOIN
JSON_CONFIG
JSON_SCHEMA

K
KAFKA BOOTSTRAP_SERVERS
KAFKA_CERTIFICATE_NAME
KAFKA_GROUP_ID
KAFKA_PROPERTIES
KAFKA_PROPERTIES_DELIMITER
KAFKA_TOPIC

KEY

KEY_COLUMN

KEY_MEMBER

KEY_TYPE

KEY_VALUE
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KRB_AUTH

LABEL
LANGUAGE
LARGE
LAST
LAST_VALUE
LATERAL
LEADING
LEFT
LENGTH
LEVEL
LIBRARY
LIKE

LIMIT
LONG

M

MAP

MATCH

MATCHED
MATCHING_COLUMNS
MATCHING_REGEX

MAX

MAXALLOWEDCPU
MAXALLOWEDMEM
MAXALLOWEDPARALLELISM
MAX_DUMP_FILE_NUM
MAX_RECORD _NUM_CACHE
MAX_RECORD_NUM_PER_FILE
MAXVALUE

MEMBER

MERGE

MESSAGE_COLUMN
MESSAGE_LENGTH
MESSAGE_OCTET_LENGTH
MESSAGE_SUBJECT
MESSAGE_TEXT

METHOD

MICROSECOND
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?

MILLENNIUM
MIN
MINUTE
MINVALUE
MOD
MODIFIES
MODULE
MONTH
MORE

MS
MULTISET
MUMPS

NAME
NAMES
NATIONAL
NATURAL
NCHAR
NCLOB
NESTING
NEW

NEXT

NO

NONE
NORMALIZE
NORMALIZED
NOT

NULL
NULLABLE
NULLIF
NULLS
NUMBER
NUMERIC

OBJECT
OBJECT_NAME
OBS_DIR
OCTETS
OCTET_LENGTH
OF
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OFFSET

OLD

ON

ONLY

OPEN
OPERATION_FIELD
OPTION
OPTIONS

OR

ORDER
ORDERING
ORDINALITY
OTHERS

ouT

OUTER
OUTPUT
OVER
OVERLAPS
OVERLAY
OVERRIDING

PAD

PARALLELISM
PARAMETER
PARAMETER_MODE
PARAMETER_NAME

PARAMETER_ORDINAL_POSITION
PARAMETER_SPECIFIC_CATALOG
PARAMETER_SPECIFIC_NAME
PARAMETER_SPECIFIC_SCHEMA

PARTIAL
PARTITION
PARTITION_COUNT
PARTITION_KEY
PARTITION_RANGE
PASCAL
PASSTHROUGH
PASSWORD

PATH
PERCENTILE_CONT
PERCENTILE_DISC
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PERCENT_RANK
PERSIST_SCHEMA
PIPELINE_ID
PLACING

PLAN

PLI

POSITION
POWER
PRECEDING
PRECISION
PREPARE
PRESERVE
PRIMARY
PRIMARY_KEY
PRIOR
PRIVILEGES
PROCEDURE
PROCTIME
PROJECT_ID
PUBLIC

QUARTER
QUOTE

RANGE
RANK

RAW

READ

READS
READ_ONCE
REAL
RECURSIVE
REF
REFERENCES
REFERENCING
REGION
REGR_AVGX
REGR_AVGY
REGR_COUNT
REGR_INTERCEPT
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REGR_R2
REGR_SLOPE
REGR_SXX

REGR_SXY

REGR_SYY

RELATIVE

RELEASE
REPEATABLE

RESET

RESTART

RESTRICT

RESULT

RETURN
RETURNED_CARDINALITY
RETURNED_LENGTH
RETURNED_OCTET_LENGTH
RETURNED_SQLSTATE
RETURNS

REVOKE

RIGHT

ROLE

ROLLBACK
ROLLING_INTERVAL
ROLLING_SIZE
ROLLUP

ROUTINE
ROUTINE_CATALOG
ROUTINE_NAME
ROUTINE_SCHEMA
ROW

ROW_COUNT
ROW_DELIMITER
ROW_NUMBER

ROWS

ROWTIME

SAVEPOINT

SCALE

SCHEMA
SCHEMA_CASE_SENSITIVE
SCHEMA_NAME
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SCOPE
SCOPE_CATALOGS
SCOPE_NAME
SCOPE_SCHEMA
SCROLL
SEARCH
SECOND
SECTION
SECURITY
SELECT

SELF

SENSITIVE
SEQUENCE
SERIALIZABLE
SERVER
SERVER_NAME
SESSION
SESSION_USER
SET

SETS

SIMILAR

SIMPLE

SINK

SIZE

SK

SMALLINT
SOME

SOURCE

SPACE

SPECIFIC
SPECIFICTYPE
SPECIFIC_NAME
SQL
SQLEXCEPTION
SQLSTATE
SQLWARNING
SQL_TSI_DAY
SQL_TSI_FRAC_SECOND
SQL_TSI_HOUR
SQL_TSI_MICROSECOND
SQL_TSI_MINUTE
SQL_TSI_MONTH
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?

SQL_TSI_QUARTER
SQL_TSI_SECOND
SQL_TSI_WEEK
SQL_TSI_YEAR
SQRT

START
START_TIME
STATE
STATEMENT
STATIC
STDDEV_POP
STDDEV_SAMP
STREAM

STRING
STRUCTURE
STYLE
SUBCLASS_ORIGIN
SUBMULTISET
SUBSTITUTE
SUBSTRING

SUM

SYMMETRIC
SYSTEM
SYSTEM_USER

TABLE
TABLESAMPLE
TABLE_COLUMNS
TABLE_NAME
TABLE_NAME_MAP
TEMP
TEMPORARY

THEN

TIES

TIME

TIMESTAMP
TIMESTAMPADD
TIMESTAMPDIFF
TIMEZONE_HOUR
TIMEZONE_MINUTE
TINYINT
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O

TO

TOP_LEVEL_COUNT
TOPIC

TOPIC_URN

TRAILING

TRANSACTION
TRANSACTIONAL_TABLE
TRANSACTIONS_ACTIVE

TRANSACTIONS_COMMITTED
TRANSACTIONS_ROLLED_BACK

TRANSFORM
TRANSFORMS
TRANSLATE
TRANSLATION
TRANX_ID

TREAT

TRIGGER
TRIGGER_CATALOG
TRIGGER_NAME
TRIGGER_SCHEMA
TRIM

TRUE
TSDB_LINK_ADDRESS
TSDB_METRICS
TSDB_TIMESTAMPS
TSDB_TAGS
TSDB_VALUES

TYPE
TYPE_CLASS_NAME
TYPE_CLASS_PARAMETER

UESCAPE
UNBOUNDED
UNCOMMITTED
UNDER

UNION

UNIQUE
UNKNOWN
UNNAMED
UNNEST
UPDATE
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[ ]
[ ]
[ ]
[ ]
[ ]
[
[
[
[
[
[ ]
\Y%
[
[
[
[
[
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
\%Y
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[
[
[
[ ]
X

FE D

UPPER
UPSERT
URN_COLUMN
USAGE

USER

USER_DEFINED_TYPE_CATALOG
USER_DEFINED_TYPE_CODE
USER_DEFINED_TYPE_NAME
USER_DEFINED_TYPE_SCHEMA

USERNAME
USING

VALUE
VALUES
VALUE_TYPE
VARBINARY
VARCHAR
VARYING
VAR_POP
VAR_SAMP
VERSION
VERSION_ID
VIEW

WATERMARK
WEEK

WHEN
WHENEVER
WHERE
WIDTH_BUCKET
WINDOW
WITH
WITHIN
WITHOUT
WORK
WRAPPER
WRITE

XML
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° XML_CONFIG

® YEAR

e ZONE
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3.1 aggregate_func
&

1 BH
3.2 alias
&3

il
WA, A TBL R B TEWEN A, SOOF TR,
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3.3 attr_expr
=5

—> aftr
—> const value
— math_func
—| aggregate func
— date_func
—> string_func
—> window_func
attr_expr::= | user_define_func >
—> case_expr
—»{ atir_expr » general_binary_operator P attr_expr
—» general_unary_operator » attr_expr
L » ( » attr_expr > )
PR

EE iR

attr_expr JE M RIA R

attr LHFE, 5 col_name 7.
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& i

BE ik
const_value R
case_expr case Fik 3.
math_func AT
date_func H B R 2L
string_func TR R
aggregate_func REmRE.
window_func A3 M R
user_define_func P E E SR

general_binary_operator

Wl —JTHRAEAT

general_unary_operator

Wl — TTIRA AT

(

o TR IERIE AT A

)

TRE TR IERIE G,

3.4 attr_expr_list

B
o
tRA
attr_expr 4%, LUE%
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3.5 attrs_value_set_expr

5N

AR

attrs value set expr

A 4

atirs_value_set_expr= — > sub_query > >
BE ik
attrs_value_set_expr EHEES.
sub_query FEHIEAR],
( i T A WRIAATITR.
) e FE RIS,

3.6 boolean_expression

B

il

3.7 col
B2

% [A] boolean KA 1 FiL R,
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=D
A
BRECR NS, —BRECA T BAFR, 15 col_name AH[H .

3.8 col_comment

B

il
XA CFBO BE, DR TR, IR K ARG 256 7.

3.9 col name

- Ea0

15t AR
B4, BIFEAARR, DOCRTAE R, AR RERIT 128 A7

3.10 col_name_list

&3
o
1t EA
FBHNR, AIH—DEZEA col_name ik, £ col_name Z [A]HIZ 55 F .
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3.11 condition

5N

— > —
—p = —
—p < —
—> <= » attr_expr
#:’ = -
attr_expr —
L < —
7
const_string
3
—» n > ) 'y >
v
const_int
7
»| attrs_value set_expr
» not
—>» s const_nul
—»{ like » pattem_string
Ny
iRA
SE e
BE ik
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& iz

BE ik

condition T J T S A

> RREBEFF: KT

>= RAEBESF: KTET.
< RA|BEFT: N T
<= RA|BEFT: NTET
= RA|BEFT: &HT.
<> RRIBERF: AET.
is KARIBHEFF: 2.

is not RA|BEFT: A
const_null W TH.

like RABEST: AT EEAILE.

pattern_string

R UCHE 747, SCRREACATICAS . WHERE LIKE 251414 3

I, SCRF SQLEMATH “%” 5“7, “%” &Iz
MR, 7 AR —AFE

attr_expr JE MR IE .

attrs_value_set _expr | J@1H{EHES

in

Ky, HTHWEERSE - NMEET.

const_string

FREREE,

const_int

B

(

REWEEGIIS.

)

&
g3 %

il

EELH .

ok
a
op

LB
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3.12 condition_list

R
and
—»  condition st condition_list
or
> not »  condiion_list |
condition_list::= _ L,
L » (| —» condition_ist N -
P condition —
i RA
EE iR
condition_list AR HIW AR
and BRIEHF: 5,
or WRIEHT: 5
not WRIEHAF: dE,
( TR AR FIWT ST TTAG .
) il TE S Uy
condition T A% A

3.13 cte_name

N
T
15t AR
S STEVIEE
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3.14 data_type
=5

PR
Hmaei, i A SRR R AR R SR A .

3.15 db_comment

(3N
I
AR
SO P (AR, ISR AT R, AR TR 256 S
3.16 db_name
(3N
I
1 AH

HAREEAATR, DR AR R, AR R 128 775,

3.17 else_result_expression

BN
% o
AR
CASE WHEN iE 4] ELSE 6] J5 [ 3R [3] 44
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3.18 file_format

&K
| AVRO
|CSV
| JSON
| ORC
| PARQUET
AR

o HETE&ELLLE 6 Fikat,

o REHEREMEAIN AW, —Fh2 USING, mrfaE bl b 6 fiidfig =X, 5—Fh

s& STORED AS, HAEfa& ORC il PARQUET.

® ORC Xf RCFile i 7 Htft, 7 UAFRAE—Fes R i) 7 ik A7 Hive Hidfs .

e PARQUET &I a1 4 Hr Rk 55 11 51 A7t =X

3.19 file_path
=5

il

VAR, %R OBS Bz

3.20 function_name

B

il

BRALAA R, DOSCRE T H R

2023-05-31

294



O xBc

3.21 groupby_expression
&3\

1 BH
f1%4 GROUP BY [f1#iA =,

3.22 having_condition

B
and
—»  having condition having condition
o
—> not > having condition |—
having condition:-= —1 —
— ( » having condition > ) [
»| atir expr > qun]llylat;d > atirs value set expr —
» in —DE—D const_set
’—P not
> is Y » const mull
»  like > pattem._string
il
EE ik
having_condition having i 48 FIWr 244
and BHssET: Ho
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EE iR

or WHIESA: B

not WRIEHE: Ik,

( TEHH W AT IR

) TR W AT S

condition I %A

const_set wEES, TRAES5ME.

in Kety, T HWEERBE - MES T,
attrs_value_set_expr BHEES

attr_expr JE 1t ik .

Equality and inequality

FAEAENL HEHS NI 41 RRBHAT,

pattern_string

WEUCHE 7475, SCRREACAFULAL . WHERE LIKE 414
IEJERT, SCRF SQL BT “%” 5“7, “%” /RE
—ANHENFRE, ¢ 7 AURE—NTFR

like

RAEBHAF: AT EEFFILE.

3.23 input_expression

B

il

CASE WHEN [ N ik 2.
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3.24 join_condition

B
and
—P join_condition join_condition
—> not > join condition —
join_condition:-= — —>
> ( »  join condition > ) ]
»| atir expr > Eg:htymat;d > atirs value set expr —
» in —DE—P ctsel
not
» s ’_’ y » const mall
> like > patem string
iRA
BE iR
join_condition join SZHH W 55+
and WHIZER: 5.
or B o
not Wi JE.
( TR AW AT 4G .
) TR SR 5 R
condition W A
const_set WEES, JLREES M.
in K, HTHAMEEZSE N EST.
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& iz

Bk ik
atrrs_value_set_expr JEMEES.
attr_expr JEEFRIA.

Equality and inequality

FAEAEL, WHHESN 41 RRBEF.

pattern_string

PR UL FAFE, CRFEBCAFULAS . WHERE LIKE
SAF L ERS, SO SQLERLAFH “%n” 5«7,
“0” RE—ADEEZNFR, “ 7 fMRE—NTF
%o

3.25 non_equi_join_condition

B

1iEA
FEANEE R join 2614

3.26 number

B

1 FH

LIMIT BRI AT 4, A SRR INT 2R,

3.27 partition_col_name

B
o
Wi RA
XA, B X B, SRR H R AL
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3.28 partition_col_value

B

15
SrX B, B X P B .

3.29 partition_specs
LE-FaN

partition_specs : (partition_col_name = partition_col_value, partition_col_name =

partition_col_value, ...);

i AR

L5 IXFIZE, LA key=value FJEFKIL, key Jy partition_col_name ,
partition_col_value , #FEZ N IX T B, B4 key=value Z [H]H1iZ 5 73K .

3.30 property_name
B3

17 FH

JEIEARR, DOCRF 7R R R

3.31 property_value

B3
o
PR
JEVEAE, DO AR 2R
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3.32 regex_expression

B

15 Af
WA PCRL A5 E, SCREBRCAFILAL -

3.33 result_expression

B3

i AR

CASE WHEN &) THEN 15A] 5 iR [7] 45

3.34 select_statement

&3

1R
SELECT #AES), BEIE#IEH],

3.35 separator
&3\

1 AR
SYRARE, DUZHE CHAR B, R AR, WES. 9. H9%,
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3.36 sql_containing_cte_name

5N

PR
BE T cte_name % X1 AIKIEAN SQL TEH].

3.37 sub_query

B
T
AR
A,

3.38 table_ comment

B

il
XPRAHE, SOCRFAF R, MR KA R 256 7715,

3.39 table_name
(3N

1A
RAMR, SCREFATEREMM “$7 155, BHRKEAREEIT 128 715,
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3.40 table_properties
B3
15 EH

KHEMESIFR, UL key=value KR, key 24 property_name, value ¥
property value, %3 H4E4 key=value 2 [i] 385 43 F .

3.41 table reference

B

AR
REAEIRIAHR, DOGFFAF#RM, Mulhail, S raiint, Saumm 4.

3.42 when_expression

B

Wi RA
CASE WHEN EA] /) when &30, S5 AFENIEATILE
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3.43 where_condition

B
and
where_condifon where_condiion  [—
or
not »|  where_condiion | —
where_condifon:=  — L,
( »  where_condition > ) -
> exists
:|-’—> attrs_value_set_expr [ —
attr expr | in
—> condifon —
iRA
HE ik
where_condition where 1258551 2% A
and WRIEH: 5.
or WHIBEAT: B
not WHIEEAT: R
( TRARFIWT AT ITAR .
) TR FIWT AT S
condition TR W 5%
exists Kty HTHWREFE DA NTEHES, & exists Ja
T ER AN T2, A T 2L AR AR W A A
in Kbty HTHB R RSE - MESGT.
attrs_value_set_expr B EEE
attr_expr JEPEFRIE
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3.44 window_function

5N

1A

ST E DAL RIS I 1.27.5 28T E KA.
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m

EHA

41 R REBEFT

JT A s SR T 5 RIS FATREAT ELEL,  JFiR[A]—> BOOLEAN SRR (A -
RABEATEI N HBRAERT, LB P A B SR AL 0 252 A R PR B die 2R A Bl 2 ]

PAEAT B U e 57

DLI &t RIZHFF, ES WK 4-1.
FT4-1 XRTEFF

EEFF pACIE il i3

A=B BOOLEAN | # A 5 B %%, iR[a] TRUE, IR [E FALSE. H
TR AR

A==B BOOLEAN | # A 5 B %, i&lf] TRUE, 7#HNiR[E FALSE. A~
Ao T IRAE AT

A<=>B BOOLEAN | # A 5 B %%, iR[a] TRUE, HIIR FALSE, # A
5 B #5245 NULL 3R [F] TRUE, A 5B HF—4N
NULL & [5] FALSE .

A<>B BOOLEAN | & A 5 B A&, MR[E TRUE, 75MHR A
FALSE. # A (B ¥ NULL, Nig[A NULL, ZFhiz
B bR SQL 5% .

Al=B BOOLEAN | 5<>@EEAEFFHE, %Mz v SQL Server i
%,

A<B BOOLEAN | & A/NF B, Nik[El TRUE, 7R [E FALSE. #5 A
g B & NULL, MJiz[a NULL.

A<=B BOOLEAN | #F A /N %5T B, MR[E TRUE, 75 MR [H]
FALSE. # A B{ B Jy NULL, &% [H NULL.

A>B BOOLEAN | & A KT B, iR\ TRUE, &R FALSE. #7 A
% B Jy NULL, I [A NULL.
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EEA B 28 ik

A>=B BOOLEAN | # A KT EESET B, MER[E TRUE, 50 (]
FALSE. # A B{ B NULL, i [[ NULL.

ABETWEEN | BOOLEAN | # A KT% T B H/hT%T C NIREl TRUE, &

B AND C JR[A] FALSE. # A. B. C =#F {4 NULL, iR
[i] NULL.

ANOT BOOLEAN | & A/NF B 8 KT C ik [] TRUE, 7503 6]

BETWEEN B FALSE. # A. B. C =F P 4#7E NULL, iR [A

AND C NULL .

AISNULL BOOLEAN 4+ AN NULL MR [H] TRUE, 1503 5] FALSE.

AISNOT BOOLEAN #r AR NULL, NRE TRUE, 503 FALSE.
NULL

A LIKEB BOOLEAN | AFAFEE A 57555 B AHULENR [B] TRUE, 7501
Al FALSE. # A 8¢ B & NULL, Wiz NULL.

A NOT LIKE | BOOLEAN %%ﬁﬁ% A 5FFFH B AHILECIR Rl TRUE, 51
B JR[E] FALSE. #: A 5k B 4 NULL, JJi&[E NULL.

ARLIKE B BOOLEAN | JAVA [ LIKE #1F, & A s T775fHE 5 B ML
fic, JER[E TRUE, 503k [H FALSE. # A BB K
NULL, &= NULL.

A REGEXP B | BOOLEAN | 5 ARLIKE B 455414 .

42 BEREGEFF
HARBHEAOFENHZHE SR HIZE, REEHEAHG IR BE 72K, DL BT R
HARIBHEGWR 4-2 Fis.

F4-2 BREEH

TH | REXR ik
pe:

A+B | BB R | AR B AN, SREEE SRR S HAE MR R, il —
NEEHCRREE N AN R R, A R N
KRB

A-B | IrEHRA | AN B AR, SRR R SEAE R

A*B | TR | AN B MR, S REE A S A E B R %

AIB | FraE¥7RE | AR B HER. 455R2E—1 double (RURSREE) RAURIHE .
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Fei
prey | AEE i) 3
b
A%B | ITEETRM | AXF B BUREL 45 REHE 2 R 5EAE R R L.
A&B | iIrEHFERE | EEWD S RoRmIENE, TR 57 #
YE. MANRERM—A 8 16, WEERKZM A 1. &
m, 252 0ZA8 0,
A|B a2k | EERANSHN 3R oRmERE, AT 87
5. REA—FRERXF—AN L, WERFZMNAN 1. &
), 25 R HZA N 0.
ANB | ITEHTRE | EWADSE) I RRERE, TR FE”
PefE. HHMNYRE -NREROFEA LA 1LE, SR
YUALA N 1. B REZA N 0.
~A AR TR | M —NREXPATIZAL” B #E (U) .
\ O s— Abe fofr
43 155 EHF

W H2 S EAEST A AND. OR Ml NOT, ‘eAiIis e A =M, 25N TRUE.
FALSE #1 NULL, A NULL fAFEAR%N. LT N: NOT>AND>OR.

BEHNGES WK 4-3, RPH AN B AEREHRILN,

®4-3 BEIZET

EEFF yACIE il 3%

AANDB | BOOLEAN | % A 5 B #5A4 TRUE iR [Fl TRUE, 51 [A] FALSE.
# A B¢ B N NULL, iz [E NULL.

AORB BOOLEAN | & A BB & TRUE, Mix[A] TRUE, % MNJiz[A] FALSE.,
# A BB NULL, Nix[F NULL, — N TRUE, %
—~ NULL B}, 3%[5] TRUE.

NOT A BOOLEAN | % Ay FALSE NIiz[5] TRUE, # A A NULL iz [H]
NULL, 7R [Fl FALSE,

1A BOOLEAN | 5 NOT A .

AIN BOOLEAN | #F A 5(vall, val2, ..) P S AE AR [F] TRUE, 750

(vall, iR [5] FALSE.

val2, ...)

ANOT IN | BOOLEAN | 4 A E(vall, val2, ..)F{E S E#RAAHSE R A TRUE,

(vall, 5 03% [7] FALSE.

val2, ...)
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Q> xuz

EESF IRE2ER E7p%

EXISTS BOOLEAN | 77 &k a4 B 2/ 04— 17k [E TRUE, 75 0JR
(subquery) [f] FALSE.

NOT BOOLEAN | 77 & A 45 B — TS MR [B] TRUE, 75 iR
EXISTS [7] FALSE.

(subquery)
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