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2.2 EEEHLEING
23 P RRE

24 —F—FPALE
2.5 gsqUERESERRE

2.1 FKENZ A4S

BMELR
1 MopenGaussHiE{E X FEFI N FERIREE

1. EFopenGaussFFtX, EEMNFENEHRERE P, MTITAFAELR
JERAVERIRG, THkEZRRE (FLEOMFARM ) BlF,

2. BFE TR
TR HEREL,
BEZRE, RERRARRNHRESTE. EREMERRITUTSHS:

mkdir openGauss
tar -jxf openGauss-x.x.x-openEuler-64bit.tar.bz2 -C openGauss
ls -lb openGauss/

W7, ERELINTER:

total 90296

drwx------ 3 root root 4096 Mar 31 21:18 bin
drwx------ 3 root root 4096 Mar 31 21:18 etc
drwx------ 3 root root 4096 Mar 31 21:18 include
drwx------ 4 root root 4096 Mar 31 21:18 jre
drwx------ 5 root root 4096 Mar 31 21:18 lib
drwx------ 5 root root 4096 Mar 31 21:18 share
drwx------ 2 root root 4096 Mar 31 21:18 simplelnstall
“FW-====-- 1 root root 32 Mar 31 21:18 version.cfg
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HoE A

NEE2

NI Z2iIN32GBLA L,
PEREMI AN ERERT, EBSLHIEREEIN128GBLA L,

EXNEINAENRERELRS, ASHAZSET, JREIRER
o WRENERARFAINNGS, SfERRAEERHRSINHLR,
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EeeNhtF N EREAT, #iN1x168% 2.0GHz,
CPUBLIZFNIFB A IEMmAME R A 15 o
iR
MAFFEE RRELE21%4G, SRS 448G,
B&l, openGauss{X3ZiFERMEIRSS 22 FIE T X86_641@FAPCHRSSE2AICPU,

2

FFZ%openGaussHIER B/ DRI FEXK:
o E/MGBAEFZFopenGaussHIL HIERF

o BNENFEKRLIZ300MBEFTEIRFE

o FRER70%LA LAY ERISTBRTHIREME.

BNEFREREHRaid1, HIERACEIRaid5, BHlXI44HRaIdSEIER
BFZ%openGauss, BXRaidMELEH I ZEAFMPAMNAE. BSE
W ROF M BN _ LAY R TECE, HADisk Cache Policy—IR
FEIKE ADisabled, B EREISEEEEIEELIINE .

openGaussZHERSSDEENEIRENEF#EIRE, STIFSASEOF
NVME#MYAISSDEE, LARAIDRYS ERE(FH -
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EIUM-RIRE AWM R TTRbond . BXM-RITRbondiIECEHIEERTF
MR ARENE . BEERET mRIFME BN _ RS ER TR E .

MAERRAS 01 (2022-03-31)

WRIERE © HERRARBIRAT 5



openGauss

[EEZES 2REEER
G IMEER
+= 2-2 IR EEK
LN G i) EcEiaid
LinuxiB{ER S e ARM:
- openEuler 20.3LTS (#ZRAMIRERR )
- V10
e X86:
- openEuler 20.3LTS
- Cent0S 7.6
iRE
LA R RRER L2 (FH
Linux3Z {4 R % Flszinode ™ > 1512 (=)
TH bzip2

UHRERE K
openGaussHIEHKERE R INZR K IRERFI o

EINER EIMRMFRRLRFCENE R, TIMKBIRGRIERNLZEE, EFFET
SUERE, RIS BRI NATERIARAN .

& 2-3 IHRHEK

Freik it FEINhRA

libaio-devel ZiMRRA: 0.3.109-13

flex ERpRA: 2531 LAE
bison EIhRA: 2.7-4
ncurses-devel FBIARA: 5.9-13.20130511
glibc-devel EBIVARAS: 2.17-111

patch FEINARAS: 2.7.1-10
redhat-lsb-core ENRRAS: 4.1
readline-devel FEIARA: 7.0-13

libnsl ( openEuler+x86 K& ) FBNARAS © 2.28-36
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2.3 BPRRE

SER1

LER2

H$EE3

£R4

HIR5

FI%6

tlIEZAF4Edbgroup .
groupadd dbgroup

tlEZFAdbgroup FRIEZ @A omm, FZREZEIAGauss_234 ,
useradd -g dbgroup omm
passwd omm

FERommARERE|openGaussBZ3EAIFE, ##/FopenGaussEREBEIZEBR.

tar -jxf openGauss-x.x.x-openEuler-64bit.tar.bz2 -C /opt/software/openGauss

BEREEAIIRIZ JI/opt/software/openGauss,HNRER B R FHIsimplelnstall,

cd /opt/software/openGauss/simplelnstall

HfTinstall.shiii A L% EopenGauss,

sh install.sh -w xxxx
EixaSrh, -wRIEVIBILEURERR ( gs_initdbiERE ) , EEFEVRRE .

REWITTRG, EMpstlgs_tBEFEHERBIER.
ps ux | grep gaussdb
gs_ctl query -D /opt/software/openGauss/data/single_node

HiTpsin®, BEREFMUITER:

omm 24209 11.9 1.0 1852000 355816 pts/0 Sl 01:54 0:33 /opt/software/openGauss/bin/gaussdb -
D /opt/software/openGauss/single_node

omm 20377 0.0 0.0 119880 1216 pts/0 S+ 15:37 0:00 grep --color=auto gaussdb

HiTgs_ctlipS, ERFLINTER:
gs_ctl query ,datadir is /opt/software/openGauss/data/single_node

HA state:
local_role : Normal
static_connections :0
db_state : Normal
detail_information : Normal

Senders info:
No information

Receiver info:
No information

TR

24 —F—BPRRE

BIFL R
gz

$ER2

S£ER3

Bz B 4Hdbgroup,

groupadd dbgroup
SlEZFAdbgroup FTRYEBAFomm, FiZREZENGauss_234 ,

useradd -g dbgroup omm
passwd omm

FRomMEREIBLEAFEN, FopenGaussEaEEEILEBR.

tar -jxf openGauss-x.x.x-openEuler-64bit.tar.bz2 -C /opt/software/openGauss
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[EEZEA L 2REEER
B4 [BREREERIERZR A/ opt/software/openGauss, HNEEREZR FRIsimplelnstall,
cd /opt/software/openGauss/simplelnstall
FEE5 HifTinstall.shfilAZEopenGauss.,
sh install.sh -w xxxx --multinode
FiRddrh, -wRIsSHIRHEIEEZR (gs_initdbigE ) , ZEZBVRLE.
F],6 ZERNITTME, FERpstlgs_ctlEEHEREIER.

ps ux | grep gaussdb
gs_ctl query -D /opt/software/openGauss/data/master

WiTpsine, BREMUTEE:
omm 4879 11.8 1.1 2082452 373832 pts/0 Sl 14:26 8:29 /opt/software/openGauss/bin/gaussdb -D /opt/
software/openGauss/data/master -M primary

omm 5083 1.1 0.9 1819988 327200 pts/0 Sl 14:26 0:49 /opt/software/openGauss/bin/gaussdb -D /opt/
software/openGauss/data/slave -M standby

omm 20377 0.0 0.0 119880 1216 pts/0 S+ 15:37 0:00 grep --color=auto gaussdb

HiTgs_ctlip, ERFLINTER:
gs_ctl query ,datadir is /opt/software/openGauss/data/master

HA state:
local_role : Primary
static_connections 01
db_state : Normal
detail_information : Normal

Senders info:

sender_pid : 5165
local_role : Primary
peer_role : Standby
peer_state : Normal

state : Streaming
sender_sent_location : 0/4005148
sender_write_location : 0/4005148
sender_flush_location : 0/4005148
sender_replay_location : 0/4005148
receiver_received_location : 0/4005148
receiver_write_location : 0/4005148
receiver_flush_location : 0/4005148
receiver_replay_location : 0/4005148
sync_percent : 100%
sync_state : Sync
sync_priority o1
sync_most_available . Off
channel :10.244.44.52:27001-->10.244.44.52:35912

Receiver info:
No information

R

2.5 gsqlIEESERGE

SER1

openGausstefit T A< 1T MzITRIEIRERFEER T Hgsql. TR T BERFERE
FERUEARINGE, MR TETSRHE, ETHAPER. A HEEMEWNTERgsql
ERHIERE . SRERHEHIEFENBRANEEEET SHROS .

PR ERZRFommEBREIEET TS,

SR EEHIERE
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BERHIE

2 REEER

HIRELRERRGE, BIAEMBRIpostgrestIFIERE . F—IMEZEEEERTTLLE
R EIER

PATUI R an <S80z E -

gsql -d postgres -p 8000

Hrpostgres hEEBIEZHIEUEERZR, 8000 0HIEEET T maiROS . BIRIELFR
B EE,

EERINE, RRERENNTMER:

gsql((openGauss x.x.x build f521c606) compiled at 2021-09-16 14:55:22 commit 2935 last mr 6385 release)
Non-SSL connection (SSL connection is recommended when requiring high-security)

Type "help" for help.

openGauss=#

ommARREERAR, ALRKESR “DBNAME #7 , BIEAEEREREMNER
%DL&%Q}EV, RETER “DBNAME=>" , IBRFEIFZopenGaussEZAIEHN
SQLIEA,

“Non-SSL connection” FAF{EASSLATIEZHIERE.

$H3 BXERENENEBLURSZEM, s,

openGauss=# ALTER ROLE omm IDENTIFIED BY "XXXXXXXX' REPLACE "XXXXXXXX';

LA gsqURft T RRINEE S EIEREIERE.

gsqQiEFE—LEARETSQLGSHINE TS . BliIRMIZFL, “\” . fl:
o LA TEAMSEBopenGaussHIMRARFIIRIUEE -

openGauss=# \copyright

o GO THEMGRSIRENEMopenGaussBISQLASAIEEENE X -

openGauss=# \h

o ORI A TEAGSEI@openGaussFEIERIEIRFIHEIAER

openGauss=# \|

SIS BREHIERE.

openGauss=# \q

REFER T, BFREESERFELT=RINSEEiEE 25 session_timeoutAIFIA
& (10min ) HE=BETFHERE

.
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BB HIE 3 BERHE

3 ssms

openGaussE—E X REIMIEESIER S (RDBMS ) , XRBHIEESIERATXER
BERBLEIENEIERE, HIMTHSIRERFMEEUR.

openGausstIEIRET mARFHENE, EFENERERE . BENSET, g
?U%ﬁlﬁfﬁ'ﬁ"ﬁtiﬁ%@@%’?ﬁl\ HUEE. BUBRNE. R, BB, WRZERIXE
0&E3-1,

3-1 HIREFZIEEE

T T
S~ /

Database 1

Database 2

Table 1

Block 1
Block 2

Table 2

==
— I

STRGHRA 01 (2022-03-31) IRRTE © ERRABIRAD 10




openGauss

BB HIE 3 BERHE

#UERE ( Database )
HIREREFEERAEXEIERES, RUHIETLBIAD, SBLUANREH.
HIEERTEESRHIENSR, SHHIEERES . SIEEIENRINATLISEXTNAY
=8, NRFEEHENAERTE, BEXINRESEIAFRFEPG_DEFAULT= G,
HIEESENINRET S HhESNEFETE L,

#FiER (Block )

HIEREEUEEESIERERRN, BUAK/INI8KB,

17 (ROW)
—47 (JTél, ick ) B2—HEXEE, FIU—FRBFITRNEE.

5l ( Cloumn)

BIIWAFR—IFR. BNFRPAENFRFPLEREIE. flal, — 1 RAJEE
B3NFR: @R BHHER. XTRUSE3S, —IUCERESR, —FIRERET,
—SIREER . TPHE—ITEENFRIINE, H2FRESHS, BhFRES
W, EXFRESER.

% (Table)

%ﬁ%EEﬁ'—i?UéﬂéﬁEE% EHIEETRARFHESEENNR, BEINSREERGIE
ﬁ o

FIkERRERT I HUEE, BREEINEI—FRZIE . BRKENATEIESUG LR
FER— 1 FR=EF.

#HiEZ (4 ( Datafile Segment )
BEESRERRINN—MEIE Y . NREKFAEIEATIGB, WD ASPMEUEX
17 o

%759 ( Tablespace )

ffopenGausst, ¥FTEE2— 1 ER, EYIEHIENZELIRRIRHTHRN—E,
NIBHNEIRENR S ItFETE, EEFENEEMESRIEIEENSFIE
1% . AFERFTEE—EF, (NEEITYIERENIER, HEERUKE TSGR

FZZEAUFRESN, BTG, CIEIRENRNTLUEEIZNRABINES
8o

&, (schema)
HIREISRE, SEZEENE, flunk. WE. F. FEEE. AXE. R5IREE
ES3E 2

E5% ( Transaction )

HEEESERSFHNTIREPN—TBERN, B—EROSIEFREFI MK, &
KEHIEED, —ESILUR—FSQUER, —HSQUETHENMER

SRR 01 (2022-03-31) IS © ERRAGIRAT T
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BRI 3 BERHE

ERY, FSBRREMFREHEREN, YREBACIDEE, BD:

o [EFM (Atomicity ) : —ESE—ITADEINTIERM, FSHEERIRE
BAEB, BAEBAE.

o —Ett (Consistency) | BELAREHIBEA— M —HIERSEHE——H
PERTS . —BUE SEFIEREIRRN.

o [EEE (Isolation) : — ESHHITAEHEMES T, BI—ESHIN
f.'sfﬁﬁﬁﬁﬁE’ﬂ%ﬁ%ﬂa‘#ﬁﬂ’ﬂﬁ%%%%ﬁ%‘%ﬁ’ﬂ, HEWITHZANESZEREER
B+,

o A (Durability ) : HFAMWIRKA M (Permanence ) , IE—1EF—B1R
X, EUEIEEDHIEINENIZEXRAMRN . B RIEAIR S IETR R
ZXEEE TR,

SRR 01 (2022-03-31) IS © ERRAGIRAT 7



openGauss

%.]r % ?ﬁ*i 4 iié;%

A% N,
1':'1:151

HINBRT, BUBELERIN, BRE, AILUER\helpiETEEBFRBopenGaussiy
SQLiE%.
openGauss=# \help

Available help:
ABORT ALTER TABLE CREATE DATABASE CREATE TEXT
SEARCH CONFIGURATION DROP OPERATOR MERGE

ALTER APP WORKLOAD GROUP ALTER TABLE PARTITION CREATE DIRECTORY
CREATE TEXT SEARCH DICTIONARY  DROP OWNED MOVE

ALTER APP WORKLOAD GROUP MAPPING ALTER TABLESPACE CREATE
EXTENSION CREATE TRIGGER DROP PACKAGE PREPARE

ALTER AUDIT POLICY ALTER TEXT SEARCH CONFIGURATION CREATE FOREIGN TABLE
CREATE TYPE DROP PACKAGE BODY PREPARE TRANSACTION

ALTER DATA SOURCE ALTER TEXT SEARCH DICTIONARY  CREATE FUNCTION
CREATE USER DROP PROCEDURE PUBLISH SNAPSHOT

ALTER DATABASE ALTER TRIGGER CREATE GROUP CREATE
VIEW DROP RESOURCE LABEL PURGE SNAPSHOT

ALTER DEFAULT PRIVILEGES ALTER TYPE CREATE INDEX CREATE
WEAK PASSWORD DICTIONARY DROP RESOURCE POOL REASSIGN OWNED

ALTER DIRECTORY ALTER USER CREATE LANGUAGE CREATE
WORKLOAD GROUP DROP ROLE REFRESH MATERIALIZED VIEW

ALTER EXTENSION ALTER VIEW CREATE MASKING POLICY
CURSOR DROP ROW LEVEL SECURITY POLICY REINDEX

ALTER FOREIGN TABLE ALTER WORKLOAD GROUP CREATE MATERIALIZED VIEW
DEALLOCATE DROP SCHEMA RESET

ALTER FOREIGN TABLE FOR HDFS ~ ANALYSE CREATE MODEL
DECLARE DROP SEQUENCE REVOKE

ALTER FUNCTION ANALYZE CREATE NODE
DELETE DROP SERVER ROLLBACK

ALTER GROUP ANONYMOUS BLOCK CREATE NODE GROUP
DO DROP SYNONYM ROLLBACK PREPARED

ALTER INDEX ARCHIVE SNAPSHOT CREATE OPERATOR DROP APP
WORKLOAD GROUP DROP TABLE SAMPLE SNAPSHOT

ALTER LARGE OBJECT BEGIN CREATE PACKAGE DROP APP
WORKLOAD GROUP MAPPING DROP TABLESPACE SAVEPOINT

ALTER MASKING POLICY CALL CREATE PACKAGE BODY DROP
AUDIT POLICY DROP TEXT SEARCH CONFIGURATION  SELECT

ALTER MATERIALIZED VIEW CHECKPOINT CREATE PROCEDURE DROP
CLIENT MASTER KEY DROP TEXT SEARCH DICTIONARY SELECT INTO

ALTER NODE CLEAN CONNECTION CREATE RESOURCE LABEL DROP
COLUMN ENCRYPTION KEY DROP TRIGGER SET

ALTER NODE GROUP CLOSE CREATE RESOURCE POOL DROP
DATA SOURCE DROP TYPE SET CONSTRAINTS

ALTER OPERATOR CLUSTER CREATE ROLE DROP
DATABASE DROP USER SET ROLE

ALTER RESOURCE LABEL COMMENT CREATE ROW LEVEL SECURITY POLICY
DROP DIRECTORY DROP VIEW SET SESSION AUTHORIZATION

ALTER RESOURCE POOL COMMIT CREATE SCHEMA DROP
EXTENSION DROP WEAK PASSWORD DICTIONARY  SET TRANSACTION

SRR 01 (2022-03-31) IS © ERRAGIRAT 3



openGauss

B2 4i8%
ALTER ROLE COMMIT PREPARED CREATE SEQUENCE DROP
FOREIGN TABLE DROP WORKLOAD GROUP SHOW
ALTER ROW LEVEL SECURITY POLICY COPY CREATE SERVER DROP
FUNCTION END START TRANSACTION
ALTER SCHEMA CREATE APP WORKLOAD GROUP CREATE SNAPSHOT AS
DROP GROUP EXECUTE TRUNCATE
ALTER SEQUENCE CREATE APP WORKLOAD GROUP MAPPING CREATE SNAPSHOT
FROM DROP INDEX EXECUTE DIRECT UPDATE
ALTER SERVER CREATE AUDIT POLICY CREATE SYNONYM DROP
MASKING POLICY EXPLAIN VACUUM
ALTER SESSION CREATE BARRIER CREATE TABLE DROP
MATERIALIZED VIEW FETCH VALUES
ALTER SYNONYM CREATE CLIENT MASTER KEY CREATE TABLE AS DROP
MODEL GRANT
ALTER SYSTEM KILL SESSION CREATE COLUMN ENCRYPTION KEY  CREATE TABLE
PARTITION DROP NODE INSERT
ALTER SYSTEM SET CREATE DATA SOURCE CREATE TABLESPACE DROP
NODE GROUP LOCK
\h name@ S HLUBERFNEEEE . Fa0:
openGauss=# \h ABORT
Command:  ABORT
Description: abort the current transaction
Syntax:
ABORT [ WORK | TRANSACTION ] ;
SQL iG]

— I SQUETBEEETXEF. mRFT (FR) . B2, BFH&S. flu, S5
SQLiET:

SELECT id, name FROM t1;

- SELECT id, name FROM t1
fFaRE KiE=F FRRE (F KEF FRRET
E)
R e idflname=E: | B, BFi® | x&
BEEMHHINSE

EXFSQLEXIEMN11 MiFE: SQLEX,

S5k 01 (2022-03-31) WRINERE © HERRAREBIRAT
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openGauss

EE G 5 HimKR
FEsen
HE3eE

R5-15H T ATERIRT AR

% 5-1 BHEER

2R R SEE

TINYINT HEEH, B8N 0 ~ 255
INT1,

SMALLINT | /JEEZE#, 5I&H -32,768 ~ +32,767
INT2,

INTEGER FHEEY, 388 -2,147,483,648 ~ +2,147,483,647
INT4,

BINARY_IN | EHAIEEEINTEGER -2,147,483,648 ~ +2,147,483,647

TEGER 9B .

BIGINT KCERVEE, 33 -9,223,372,036,854,775,808 ~
$INT8, +9,223,372,036,854,775,807

int16 +AFEBHAEEIE -170,141,183,460,469,231,731,68
H, BEIFAZFHER 7,303,715,884,105,728 ~
BFEERSER, +170,141,183,460,469,231,731,68

7,303,715,884,105,727

MAERRAS 01 (2022-03-31)

WRIERE © HERRARBIRAT
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openGauss

5 #ERE

xR5-2 FERER

B R =Fhig=ia) BE
NUMERIC[ | BEpEUBSEESR | AFPFIEBE. 80 | RiEEEENBRT,
(pLsDI, [1,1000], #REESEY | i (+HiFHz ) 5B | INE=RIRX131,072
DECIMAL][( {Eﬁ?ﬂ[O,p]o BIED, AREE | U, MEEREX
pLsD] 588 MUELEIE/\1=F | 16,3831,
pRENIE, sk | PRIERIMTEE
£ (VS 8
NUMBER[( | NUMERICZEEY | BPEIERBE. 8N | KEEHENBRT,
pLs])] A, o (H#EFEIz) 5B | NEEEIRA131,072
BNFED, AREE |4, MEERK
MEYE LI E/\E | 16,3831,
TRYERIMTIE
% 5-3 F5IZERY
2R iR =ig==ia | SeE
SMALLSERIAL _FEFHER, | 2FT -32,768 ~ +32,767
SERIAL UETRIER, |4=F1 -2,147,483,648 ~
+2,147,483,647
BIGSERIAL JI\FEPFIER, |8FD -9,223,372,036,854,775,808 ~
+9,223,372,036,854,775,807
LARGESERIAL +RNFEDFHE 1621 -170,141,183,460,469,231,731
o ,687,303,715,884,105,728 ~
+170,141,183,460,469,231,73
1,687,303,715,884,105,727
F5-4 Fa8
2R R =Fig=sia) BE
REAL, BREZRY, &~ |4FD -3.402E+38~3.402E
FLOAT4 itz +38, 6fiTHFIH IS
E,
DOUBLE SHEEZE=E, &~ | 8FT -1.79E+308~1.79E
PRECISION | ¥5:&, +308, 15{y+HiHHIE=E
FLOATS

MAERRAS 01 (2022-03-31)

WRINERE © HERRAREBIRAT
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openGauss

BREIE 5 #iEseny
2R R =Fig=ia) BE
FLOAT[(p) | iZ=#, A FBHE. |4FDE8=FET RIERE pAEIEE
1 BEpEUEEE S REALZ{DOUBLE
[1,53], PRECISION{ERIERZE
3988 o IREERE, W
PHIEE, TREAL Z8FEDOUBLE
. PRECISIONZE <,
BINARY D | 2DOUBLE 8FT -1.79E+308~1.79E
OUBLE PRECISIONRY3 +308, 15 +#HEIE=F
Ao mE.
DEC[(p[,s]) | ¥5EEpEUBSEE N | BRPEERBE. 80 | REEHERENBRT,
1 [1,1000], #REESBY | £z (+#FIAZ) 5B | \#=mimRA131,072
BEBEA0,p]. BNED, AEEE |4, MEEREK
488 MR LN E)\AF | 16,3831,
phsnE, sh | PRIEIIMTE
S VLVE S 8
INTEGER[( | ¥5EpEUBSEEN | BRPSEBE. 800 | -
pLs])] [1,1000], #REESEY | A7 (&6 ) SF
BBEA[0,p]. HINFED, AEEE
MR BN L)\ A=
TRYERIMTE
f/RAER
% 5-5 /R
BIR R =ig=ia) BYE
BOOLEAN /R 1%, e true: E
o false: &
e null: %0 (unknown )
FRIERY

openGaussZFIF R EIE S K5-6

% 5-6 FRLR

BR A Fig==a
CHAR(n) ERXFHH, ARSI, n@lEFTEK ERA7I10MB,
CHARACTER(n) E, A~ EHEEn, BRABER.

NCHAR(n)

MAERRAS 01 (2022-03-31)

WRIERE © HERRARBIRAT
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openGauss

BB HIE

5 HERE

2R

FiE=Sa

VARCHAR(n)

CHARACTER
VARYING(n)

EAX10MB,

VARCHAR2(n)

i
m
jigl
o
7w
i

75 . VARCHAR(n)ZEEIRIFIE

BAA10MB,

NVARCHAR2(n)

B AJ910MB.,

TEXT

K| K

B&AN1GB-1,
BXFEEEE
EFHRASL(E
BRIKRAN, LA
KBIERTETCE
AR/ INBRH!
(B F
1GB-1) , itk
TEXTZERIZ X
KNaJgeF
1GB-1,

CLOB

MAKWR . RTEXTZERRZIS,

BRBAF1GB-1,
BEXFEEEE
EFHRASL(E
BHKRDN, L
KF\prETTE
AR/ INBRH!
(tF
1GB-1) , itk
CLOBZERIFFK
KaJgeF
1GB-1,

AR

1. BRTEIAIAINREILSL, SN TENSKIMBATEBZ1GB- 17T, EEZIIANUTHIE

2. TEEHERUR T EPREFENULLFREZIN

2. NCHARJIbpcharZBIR93142, NCHAR(n)Jab(n)ZE8bpchar(n)R931% .

fropenGaussERINEERMEIRFAFER , AR5-TER R, namestEIIRERER

Rk, (FAEMERRT, TENEERPER. 1%EE

KEYFIEN64FT (63

RFHIERR ) o KB “char” RAT—MFURIFHETE. ERZREE
BTESR, TEFNEBHRINEEEER,

F 5-7 $5FErFEERY
2R A =hig=sia)
name BFNRLZBAIRERE, 64=FT5

MAERRAS 01 (2022-03-31)
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openGauss

TSR

GEEGE 5 EEsEn
2R ik =hg==a)
"char" BT IERSEEY, 1775,

openGauss3 Y i HIZE RIS S MRS-8,

% 5-8 TiHHISER

B )% =hE==E)
BLOB ey O B AJI1GB-8203=FT5 ( BN1073733621
B3B8 F) o
S EARSZIEBLOBEEY
RAW A7t 2R HY AN ESEFRAH 7O H=/ SR &
iHng K791GB-8203F%5 (BD1073733621F
PIEATIERAWEY ),
BYTEA TR THEIZR S 4PN SR ISR, &K
791GB-8203=5 ( BN1073733621%
).
BYTEAWIT | TR ZHFIFFR (FBE | 4FZDINLEERN S HEIZ/EE . 2K
HOUTORD | 4FI43rIBRVZEEY, INRINZ | F1GBEZES3I=FT (B11073741771=%
ERWITHEQ | FIHINNZRBUSERMBELE | T) o
UALCOL mnz, WizZIe9sEpRsEEA
BYTEAWITHOUTORDERWI
THEQUALCOL ) , Tt&d
HENIIZRIGERRIREUE
BYTEAWIT | TR THEIFFER (BE | 47D LEEFN#E=FE, X
HOUTORD | $FMEISBHIZSEY, tNRINZ | A1GBEES3FET ( BN1073741771=F
ERCOL FIRIINZSERUEERRENLIN | ) o
%, WZFIR9SEPRZER N
BYTEAWITHOUTORDERCO
L) , tandHEnERE
EREREIELE
_BYTEAWIT | TP ZHFIFZHFER, BE | 4AF DN LSRN #HEIZ/RHFE, &K
HOUTORD | 4&14#rt8pyEny F1GBEES3IFT (B11073741771=F
ERWITHEQ ),
UALCOL
_BYTEAWIT | P HFIFZFTE, BES | 47D LR HEIZRHTE, &K
HOUTORD | 4&1gripiny F1GBEZES3=FT (BI1073741771=F
ERCOL ),
XRSRRA 01 (2022-03-31) RIS © ERRABIRAT 19




openGauss

[EEZE¢E 5 HEER
(AR Y
. B%T’E:?Uﬂﬁk/]\ﬂﬁ%ﬂl«l?l‘, BN TENEKIMEARE]#B1E1GB-8203=% 15 ( BI1073733621=%
) o

o AHIHFEIEEFEFBYTEAWITHOUTORDERWITHEQUALCOLFNBYTEAWITHOUTORDERCOL,
_BYTEAWITHOUTORDERWITHEQUALCOL, BYTEAWITHOUTORDERCOLZEEIGIiEZ,

HHAR/Ad (ISR
openGauss3ZFHIHHA/ATEIEENES NFR5-9.
(10 %8R
AR EMBRIEHE RS ERE R FlopenGaussHIRT EHENA—3, @G ENECE S DateStyleRy
BERFR—

% 5-9 QHA/AYE)EE

SR 1Ak =hesia
DATE HERFORTIE] o 475 (SRR
[EIA/NA8ET )
TIME [(p)] QEF—HREE, 8Ty
[WITHOUT TIME pETINM SR, BUEEER
ZONE] 0~6.
TIME [(p)] (WITH | REF—HRAE, SHX. 1253
TIME ZONE] PRI EROREE, BUEBER
0~6,
TIMESTAMP[(p)] HERFNAE 8
[WITHOUT TIME PETINSSEHNERE, IVEEEY
ZONE] 0~6.
TIMESTAMP[(p)] HHAFORTE], #HATX ., TIMESTAMP | 875

[WITH TIME ZONE] | B95I& A TIMESTAMPTZ,
pRTVNMREIREE, BUEEEN

0~6,
SMALLDATETIME HERFORTE), AmATX o 8FT
SO, MMIKTFET308H—
3o
INTERVAL DAY (L) BE)ialfs, XFXNETXOXFED o 16T

TO SECOND (p) o I REIREE, BUETER
0~6, FAMER, BRIRINE
LY

p: ROEEEE, BUEEEA
0~6. NIKRHERER.

SZH%RRAN 01 (2022-03-31) WRIERE © HERRARBIRAT 20



openGauss

BB HIE

5 #ERE

AL

2R

fifik

ZiE=ia

INTERVAL [FIELDS]
[(p)]

I

e fields: BJLARYEAR, MONTH,
DAY, HOUR, MINUTE,
SECOND, DAY TO HOUR, DAY
TO MINUTE, DAY TO
SECOND, HOUR TO MINUTE,
HOUR TO SECOND, MINUTE
TO SECOND,

o p: MERIBE, BUEEEN
0~6, BfieldsJSECOND, DAY
TO SECOND, HOUR TO
SECONDEZMINUTE TO SECOND
BY, SHpAEH . NIKENF

AR,

12577

reltime

LEPSERIE] T R Wk

X years X mons X days XX:XX:XX,
RAFEEHITE, ME—F9365.25
X, —PBA30X, HEBNENLN
RYRBRSETIE)ERE, MR
POSTGRES#&=( -

abstime

HHEAFOAYE . AE= 9!
YYYY-MM-DD hh:mm:ss+timezone
EUYESEE91901-12-13 20:45:53
GMT~2038-01-18 23:59:59 GMT,
BEIR.

openGausssZiFHIJLAREIES WER5-10, REARIEE: =, SHEXRENIE.

% 5-10 J1{a28

BR fFiE=sia) 1528 =

point 16T FEHRIS (xy)

lseg 2= (BIR) & ((x1,y1),(x2,y2))
box 32FT5 ¥ ((x1.y1),(x2,y2))
path 16+16nFT | ISR (5BWHEN) ((x1,y1),..)

path 16+16nFT | FFRERE [(x1,y1),...]
polygon | 40+16nFT | Z18f ( SHAGEEREM ) ((x1,y1),...)

MAERRAS 01 (2022-03-31)
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openGauss

B2 HIE 5 R
ZR friE=SiE) 1538 eSSl e
circle 24 =75 <(xy),r> (BOFIE
z)

openGausstft T —RIIRIREFNIR(EFF AR TSI E, WhifR, ik, be

N

TEERE.

=

maE/VIRENER T HMER[, BB EEApointAIEE:
(x,y)

X ’ y

xHlyZRiZ R R =R R

R ERSE—IEX.

2

%R (lseg ) BRA—XmkARA . A TENE LR seghIHIE:

[(x1,y1),(x2,y2)]
((x1,y1),(x2,y2))
(x1,y1),(x2,y2)
x1,yl , x2,y2

(x1,y1)FA(x2,y2) RIREERAVIR SR o

LM ERSE—TMEE,

N

B RA—MARRETRN . A TEAEEERboxAYE:

((x1,y1),(x2,y2))
(x1,y1),(x2,y2)
x1,yl , x2,y2

(x1yN)F(x2,y2) FRERAI I AR,
AR S —MEE.

IR EERTLALIERA S, BREIMEINF, G LAMATHEIES
WEIHEFLEE
iE=EEs

BEE—RINEENRAERN . BEOIRERFMY, EIEIANFIRFPE—=F]
RE—IRIZEERE, WalgERAaN, XIMARSE— MIRE—1 ERER
FTERNEEERpathRIZUE:

[(x1,y1),..,(xn,yn)]

((x1,y1),..,(xn,yn))

(x1,y1),..,(xn,yn)

(x1,y1 ,.., xn,yn)
x1,yl ,.., xn,yn

RFRNARNIRERERNIRS . 7535 ([1) RE—DFHRANEE, BN ()
RP—HAGHEBE. ARINEESHEE, WES=EF0HIEE, SRE—
NEHARYEERR

BRAYm RS — M B MERREL .

ZiOfs

SUA—FIRAE (ZBOPENIRR ) . SURALIAASHASHEE—H, 8
REEL A —HMAEBBCH—EXIFR

SZA%RRAN 01 (2022-03-31) WRIERE © HERRARBIRAT 22
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BERHIE

5 #ERE

PI£E

ek

S

AT EREE#iRpolygonAIE(E :

((x1,y1),...,(xn,yn))
(x1,y1),..,(xn,yn)
(x1,y1 ,.., xn,yn)
x1,yl ,.., xn,yn

RETZSIIMIRS o
SOt ERE—FEX.
o
B—MEOFIHEEIRR . A TEANEE#IRcirclefVEE:

<(x,y),r>
((x,y),r)
(x,y),r
X,y ,r

(xY)ZREL, rFRFER,
Ervia s —fE .

openGaussiZtFIF7ZfEIPv4. IPv6. MACHEIEROEIESERY

PR AR R A SR L AR S AR SRRy, FRJ9X LSRR I NSRRGSR
FFERROIRIFROITORE -

+ 5-11 Bt 2Ry

BR FiE=sig A

cidr 785197 |PVAEE|PV6RILS

inet 781975 |PvAEKIPV6EHLFIMEE
macaddr 6FT MACibtE

ExdinetacidrZUREBLHTHEFRIAHE, IPvAltELE S EHEEIPveEIETE, BIEARLL
e 2 et 7EIPveitb it EBAYIPvALBLIE, EbEN::10.2.3.48%:ffff:10.4.3.2,

e cidr
cidr ( 52551888, Classless Inter-Domain Routing ) 288!, {RF—MPv4zy;
IPvez&ithi . FEBAMZRAE T Iaddress/y, addressZRxIPv4a&IPveitilt, y&
T BIBRY THEUE . MNREREY, NWIBIBEDEREERFINNERS RS
HTE, EERBANHEEEE8IE T RERIBFENFE=FET.

2= 5-12 cidr ZERYE N Z45)

cidrigi\ cidrigit abbrev ( cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25

XHhRAS 01 (2022-03-31) WRIERE © LA ABIRAE] 23
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[EEZE¢E 5 HEER
cidrigi\ cidrigit abbrev ( cidr)
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24
10.1.2 10.1.2.0/24 10.1.2/24
10.1 10.1.0.0/16 10.1/16
10 10.0.0.0/8 10/8
10.1.2.3/32 10.1.2.3/32 10.1.2.3/32
2001:4f8:3:ba::/64 2001:4f8:3:ba::/64 2001:4f8:3:ba::/64
2001:4f8:3:ba: 2001:4f8:3:ba: 2001:4f8:3:ba:
2e0:81ff:fe22:d1f1/128 | 2e0:81ff:fe22:d1f1/128 | 2e0:81ff:.fe22:d1f1
=ffff:1.2.3.0/120 =ffff:1.2.3.0/120 +ffff:1.2.3/120
+ffff:1.2.3.0/128 +ffff:1.2.3.0/128 +ffff:1.2.3.0/128

e inet
inetRBIE— MR XIERRZEENAIIPvATEIPveittlE, IAR—APENEFR . £
HenEFRREE BRI BRI ( “FREEE7 ) o AR FMEIEE32FF it
=IPv4, MXMERRMMEOAFN, RFF—EEN. EIPV6E, HIHKERZ128
iz, FUb128fFRmE—RIEAIMBIL
ZEBRVIm N8N 2address/y, addresszk/RIPvAELE IPveitilt, yEFMEEIERY
THEIE, NREE/y, WFMEEXTIPvAR32, XFIPv6E128, FRLAZEESR
RE—EFN. URAEBRRIE—SFEN, VYEFEER.
inetFlcidrER 2 AR AX B RinetiZZ F MRS, MmcdrREs,

e macaddr
macaddrEBIFEMACHELE, tBRERIAKM-REE4 I ( REMACHIEEARTFE
ERIE) . ITLUEZ TIIRER:
'08:00:2b:01:02:03'
'08-00-2b-01-02-03'
'08002b:010203'
'08002b-010203'
'0800.2b01.0203"
'08002b010203'
XETRBIERRE—MBIE . JTFEIRGaZf, KNBEMT. bR ASE—
R o

vA==E- i

B —HR1FI0N=rRFER . eI BTFEERER.
openGaussSZIFmFzERZERY : bit(n)F0bit varying(n), XEHInE2—NEEH,
itz BYRIEIR L UERRICECIKEn, WIRFEESERIEIEEISIRE . bit varyingZE

BRHIERSRKANITIEER, BUnIRESRIEE, —NRERKENbItEFRT
bit(1), ZBEIKERIbIt varyingREEKERH .
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WRIERE © HERRARBIRAT 24



openGauss
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AR

SNSR A BRFAIE— MU ER (e R bIt(n) , MU ARABRIATISRERTEEGBHTE,
BEIREFnfI, mASMEETER.

I‘Z’l]%ﬁﬁ):'Eﬁﬁﬁitﬂ?lﬂ—/l\ﬁ%ﬁﬁﬁﬁﬁéﬁ‘Zbit varying(n), IREEE Tnfi, WGBS

o

Bk,
openGauss=# CREATE TABLE bit_type_t1
(

BT_COL1 INTEGER,

BT_COL2 BIT(3),

BT_COL3 BIT VARYING(5)

)

—HENEHE .
openGauss=# INSERT INTO bit_type_t1 VALUES(1, B'101', B'00');

ABEIIKER S REIRERIREE

openGauss=# INSERT INTO bit_type_t1 VALUES(2, B'10', B'101');
ERROR: bit string length 2 does not match type bit(3)
CONTEXT: referenced column: bt_col2

BARREREKERSIERHR TR
openGauss=# INSERT INTO bit_type_t1 VALUES(2, B'10":bit(3), B'101");

-BEHIE.
openGauss=# SELECT * FROM bit_type_t1;
bt_col1 | bt_col2 | bt_col3

+ +

11101 |00

2100 |101
(2 rows)
--fBRE=R .

openGauss=# DROP TABLE bit_type_t1;

N ERSE

openGaussigt T I EIEREI AT ITE IR . tsvectorsRBIRRAN AL RN
RUSIIHARES, tsqueryZEBIR RN AT,

L4 tsvector

tsvectorZRBIRR—MERETT, BEER— M HIRERP— TN AFER I EIXL
FERIIES, tsvectorZXRNER—MREININERIIER, mEENHEIER—
MaANTEUAEMEC IR, ERANERNSBHIFINERES.,
to_tsvectortR B F FI F AT AR S =ZRTER
tsvectorf)BERM—S1E9EYIE, IE—aEHNEaEUATENES, EHRT
Zz‘iﬁjﬁﬁﬁg FH&tsvectora BRIEEDIAFEENEE, KE—ENIERAN.

n:

openGauss=# SELECT 'a fat cat sat on a mat and ate a fat rat':tsvector;
tsvector

'a' 'and' 'ate' 'cat' 'fat' 'mat’ 'on' 'rat' 'sat’

(1 row)

M EERGIFRILAEY, @idtsvectorfB—PNFRIEIZBTIRFITHIE, Hi1EIR
FREBKENFESHIFN . ERNREIFRIEBREETRAITRHES, JLUA
5|StRic:

openGauss=# SELECT $$the lexeme ' ' contains spaces$$:tsvector;

tsvector
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''contains' 'lexeme' 'spaces' 'the'
(1 row)

NRAERFPEASIS, TLUERNSSFHSIEAIRC:

openGauss=# SELECT $$the lexeme 'Joe'"s' contains a quote$$:tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote’ 'the’
(1 row)

ERMNEEERAARERECH:

openGauss=# SELECT 'a:1 fat:2 cat:3 sat:4 on:5 a:6 mat:7 and:8 ate:9 a:10 fat:11 rat:12":tsvector;
tsvector

'a":1,6,10 'and"8 'ate":9 'cat":3 'fat:2,11 'mat"7 'on"5 'rat:12 'sat"4

(1 row)

NERSEBERIXEPEFINE. VEEEIUBTRTHIE . (EEEN
SBEIR1%2016383, RAMEENIAR16383, HEIFNESEWZEEE,
HEUERRICEETLIA—MERIRE, XMYXAILAZA. Bl CaiD. EARR
D, Attt ARSHE:

openGauss=# SELECT 'a:1A fat:2B,4C cat:5D":tsvector;
tsvector

'a":1A 'cat"5 'fat":2B,4C

(1 row)

WA LA SRR BRSZAEEENE, a0 tRCRES AN FIIXE . £3GETRHEFREL
ALAF AR DB R SER .

TERRGI2tsvectorE BRI, t0:

openGauss=# SELECT 'The Fat Rats':tsvector;
tsvector

'Fat' 'Rats' 'The'
(1 row)

BENFENEXIGRNAFRLR, CEASESEIASIFEEHRY, MIAERE
Jto_tsvectoriR X LR H T B IE !

openGauss=# SELECT to_tsvector('english’, 'The Fat Rats');
to_tsvector

'fat":2 'rat":3
(1 row)

tsquery

tsqueryZEBIRR—MEREY, FEBTRRNTLC, FEERHRIZEF&
(AND) , | (OR) #1! ( NOT ) RB&1E(], FESREREIRIERIIDE,
to_tsqueryERE Rz plainto_tsqueryERE G RIFiE I Atsquery KB BIHI TG
ﬂ}EQ

openGauss=# SELECT 'fat & rat":tsquery;
tsquery

'fat' & 'rat’
(1 row)

openGauss=# SELECT 'fat & (rat | cat)":tsquery;
tsquery

'fat' & ('rat' | 'cat')
(1 row)

openGauss=# SELECT 'fat & rat & ! cat':tsquery;
tsquery
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'fat' & 'rat' & !'cat’

(1 row)
ESEESHBERT, | (k) EE5HNREE, M& (1) S5RLY (3) %,
tsqueryFRYECAI LAB— S MUFEFRIRS, X FEIRFIXRIECREE
5# B INE A tsvectoridiDH1T LA
openGauss=# SELECT 'fat:ab & cat':tsquery;

tsquery

“fatAB & ‘cat’

(1 row)

B4, tsqueryAIIELCAI LA FRICRIEERISRICHD :
openGauss=# SELECT 'super:*':tsquery;

tsquery
“super'*

(1 row)
XAEIEELAICECtsvectordh L “super” FHARMERERIE,
B, FIREERNMERSERAE, XBHMERE FTANSERE:
openGauss=# SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' ) AS RESULT;
result
t_ ________

(1 row)

JFIpostgresZ T4t IBfE15Fpostgr:
openGauss=# SELECT to_tsquery('postgres:*');

to_tsquery
“postgr

(1 row)
IXHERL AL postgraduate T o

'Fat:ab & Cats'#lSE{tiE otsqueryZEBULE RN :

openGauss=# SELECT to_tsquery('Fat:ab & Cats');

to_tsquery
“fatAB & ‘cat’
(1 row)
UUID #iEaeR

UUIDEUEZEE ASEIZERFC 4122, I1SO/IEF 9834-8:2005 A R HE X fEE M A0E A
—RAFF (UUID) o IXMRRFE—  HEEFERN1 28 FRART, REATREE
BiEEE R ECHER P IERRRS -
UUIDR—MNMNE+EFIEFRY, ADFERADEJLE, —HEF+=4041U%]
F+—H12(UEF, SHE2PMEHFRF1280, tRERUUIDREIGIT:
a0eebc99-9c0b-4ef8-bb6d-6bb9bd380a11

openGaussEHEZIFUEMA RN KEFZHINHF . HEESSRRERT.
BISDHEABIERR .. EEE—AIUUHFZ 2 BIN—NEZRT . T=H):
AOEEBC99-9C0OB-4EF8-BB6D-6BBOBD380A11

{a0eebc99-9c0b-4ef8-bb6d-6bbobd380a11}

a0eebc999c0b4ef8bb6d6bbObd380a11
a0ee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0a11

—RRER LRSIV .
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JSON/JSONB 3£8Y

JSON(JavaScript Object Notation)¥#&, AILARSEMAI—MRE, BAILIE—1E
H, LA —MEENSR, EPHAIIIRAILASRIRERE (container):

o iRE(scalar): BE—HIE=. bool. string. nullEBEILANUMMITE .

o HH(array): [15510, EEFHAITEILUZESSEEARISON, HEFREREE
RErE TR EE—KE,

o YJZ(object): {}E519, Ffikkey:valuefIR(EYT, HiEREERER “ kRN =F
R, EULUREEZEERISON, WFEERHE, BREE— M BETAE,

openGaussATZEIEFRFIHIEZEELSONFNISONB, BILAFRZEEISONEEE . HHhJSON
EXMANFRHERNZEIEN, FRNBERN, MUESEREBRANTIE. 28§
LARIRZES; ISONBETMINGREFINZHE], SEMBTITSMBRE X TXaMT5F0
SERE, NRELSHITHIR, FERNAEBRENT.

ELERTLAAEL, MEESCERZISON, B)iEZERAIFHHEENBAN . BIIERIE
BEAZER, ISONBIRREFEBAXAISHEN, LEBRHEVRESIMHRITLE
BRI, TJSONBEURELAD BRI _HBIEIUEME, XEEER TR T RIHm
EmA LHEMIgE, B2EMELBREER, RAFTEETHFENT. FEITETISONB
KEFEFRTEREINE—HHRE, BFHENTRESE—MER, BIELER
BEIRARISIFRESEMEINIRE, AR —ERINHIT A/ LR ZF . JISONBtH
XIFRE|, XEE—THEERISE .

o AR
BMADIE— T TEISONEIERNFESSR, FHFEAR5|S5" "=,
null (null-json): {Xnull, £/N\5,

select 'null':json; -- suc
select 'NULL'::jsonb; -- err

= (num-json): IELAZEEL. L. 0, SKIFRIFHELE.
select '1':json;

select '-1.5":json;

select '-1.5e-5":jsonb, '-1.5e+2":;jsonb;

select '001'zjson, '+15":json, 'NaN':json;

- AHFBRAIS0, EHAI+S, LIKRNaNFinfinity,
fa/R(bool-json): {Xtrue. false, £/N\5E,

select 'true'::json;
select 'false':jsonb;
FrFER (str-json) 1 BIEINNE | SHIF S

m

select "a"":;json;

$#A (array-json): (EFAFESIEE, BEREBSEM. KERTELEAL
ZEEEERIISON, BAREREE—H,

select '[1, 2, "foo", null]':json;

select '[]":json;

select '[1, 2, "foo", null, [[1], {}]":jsonb;

X (object-json): FAXES(IEE, BUNEHEISONFHFEMNUAIFRF
8, EULREESIERISON,

select '{}'":json;

select '{"a": 1, "b™: {"a": 2, "b": null}}"z:json;

select '{"foo™: [true, "bar"], "tags": {"a": 1, "b": null}}"::jsonb;
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A EE
o X5 'null'zjson # null:zjson RN AEIEES, EUFFRFE str="" 1
str=null,
o WTFHZF, JEARFHENENEHE, jsonbXBGERET, Mjson=i5HEE
UL=TPNS

e JSONBEH4FM
EEEIN

AFFHEF-
AIHERD KR
AZFFIrEFR . mot.

JSONFISONBHIEEZEERETFTFHES XL LAIARRE, JSONBEERIZ/MEMTRAI i
H, BERBAILISONHIRIRGEND, BAEEEFINE, EILSONBEERZISON
FrREBRISRFHE.

BIUFI—1E

X TFHIABJobject-jsonFfFeh, EMTRjsonb—#HHIfE, SRAIEFE
M ETRXZRERMT, LbaN=t:

openGauss=# select ' [1,"a", {"a" :1 }] 'zjsonb;

jsonb
man a1y
(1 row)

XtFobject-json, SHFRESNHRE, RFEBRE—IHIAY, 0:
openGauss=# select '{"a" : 1, "a" : 2}'::jsonb;
jsonb

XtFobject-json, RESEFHTHIF, HIFMAU: KEKWNERS. K
FEFEENascifd KRIERS, a0:
openGauss=# select '{"aa" : 1, "b" : 2, "a" : 3}":jsonb;

jsonb

{llall: 3, llbll: 2' Haall: 1}
(1 row)

R/NELER

BFEI THRIVE—K, FRIETE—MEX THjsonbREaE—FEFERR,
ElLtiBRHEI BRI, ATLAREAR AN

BEISELLERZEBY: object-jsonb > array-jsonb > bool-jsonb > num-jsonb
> str-jsonb > null-jsonb
RN RS :

o str-json3EEL: {KkiEtexttbiRRITTIE, (EREIREFAHIFRNEHIT
b, IREHEIEFCEART, BTN T, 0RFES.

o num-jsonZER: H(ELLE

o bool-jsonZE8!: true > false

MAERRAS 01 (2022-03-31)
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o array-jsonb3ER: KEKH > KERGHN, KEBFUMRRLLERED
TTE=o
o object-jsonbZEE: KEKRY > KEEH, KEBFUKXILRE
MEEXT, STtiiiE, EERE.
A B
object-jsonbZEBIALLIRAY, ELRATERIIRISNBIERFNREZERIHT
EbER, BB FERAIIEZNBARCSBREN
- GUEESI. E5hE
= BTREEZE3]
jsonbZEBIT 15ElibtreeZR5|, IFCIERER. SME
= GINZES|
GINZRS | AJLIAREMAHE R BIEASjsonb3Z# (datums ) REJHE
IER/EXT . R TRNGINEEIERFZE (jsonb_ops. jsonb_hash_ops),
RETARMUEEAIREMEES . REMNGINRIERFESIHER@>.
<@. ?. RAVIREFFES, JFRERIGINERIERFEjsonb_path_opsR
XIFR5|@>. <@EERF.
- wansa
BI—PISONZHEAREBERELTER, ERETEZEEFETENISON
FEjsonblI—NEERES,
-- BRtRE/ R EREEEEE.
SELECT "'foo"'"::;jsonb @> ""foo""::;jsonb;
-- EMEEBE T ANF/HE,
SELECT '[1, "aa", 3]'zjsonb ? 'aa’;
- EMEESE T ANNEEMERTER, IF. EEFEE.
SELECT '[1, 2, 3]"zjsonb @> '[1, 3, 1]":jsonb;
-- ZZfllobject-jsonB &7 Hfllobject-jsonHIFFE BT
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb":true}":jsonb @> '{"version":9.4}"::jsonb;
-- EEEHREE S aMNEERETE, EAENBEAN=1 &1, 2. [1,3], A1,
30
SELECT '[1, 2, [1, 3]]'zjsonb @> '[1, 3]":jsonb; --false
- AL, BEFEEAEXER, REEfalse,
SELECT '{"foo": {"bar": "baz"}}"::jsonb @> '{"bar": "baz"}":jsonb; -- false
HLL HuEaeE

HLL ( HyperLoglog ) RFtitHIEEFHE—ENHIISEUE L, CEEITEERE
R, PETEHINIR, FEEEEFHRESAS, MRS AHLLAEIRSEE
BAEHBEMARITHITE, REEBHIBREIIEHITEFBEAZIHLLAR, REIRTE
HLLEL R LASRIZER .

HLLS Rt E&EZRILRIES I3R5-13,

& 5-13 HLL SEMMEELER

il = Sort&j% Hash&x HLL
EgSRrE O(nlogn) O(n) o(n)
TAEFE O(n) O(n) log(logn)
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5 FEEE
mA Sort&x Hash&x HLL
IREX 0 0 ~0.8%
FrEFiE=Ia [RIGEHE AN [FRIGEHE AN EOAIUE TR
16KB

HLLEH EEREET S FE=E_ LER 5 . EESERE L, SontEEZFEHFED
O(nlogn)RYBTE], SEiRHashEEFHLL—FHAE—IXERO(n)ABTERETLUSHLE
R, BREFHE=EL, Sort&EMHash& ZEFE LRI EIEFREBHITHLT,
SEHNEFHETEEEER, MYHLLRRAREFFEIRHE, IFREPHLLERES
1, WERTEBRARIESRS, FAME FHLLERSMRIRATE£9/916KB

ikl

o HEIBHAMB TAITERKdistinctERIHEL1.1e+151, 1REZE0.8% ., FHF
NEEE N BRI S R RIS YEIIE Fdistinct R KBS EHITEERIRERT A, of
SEITEEREMIFRE .

o FAFPEEIRERZIFERTY, RZxIls3a9distinct valueftfiF(h, EEUEHAECES
HHMOGE, LIBHRBERSER:

o LHIZNASHT, TILATERYdistinct{EA1.1e+15, NRITEEZIRYdistinct{E
JINaN, FEiFZlog2m, FERAEMEIAITEistinct{E,

o FEARhashEEFER{KAThash collisiontiR, (BE2FZNBREERERT, 1%
EY2-3/ hash seed3@iiE, #NREZIAYdistinct valuetBEAAK, NBETLAMIZE
seed{EiE—MEghash seed,

HLLPEERIHIESN, 5ENR5-14,

2% 5-14 HyperlLoglog iR

IEAE ThRERA
hil hUSLERA27FHREFER, BANUE FEIERIKEO~16KB,

AEEITE 1S3 distinct(E,

BUEBHLLEREZEENRY, AJLASIFO~41NS NS, BARNSHE N ESSHHIERIRE
hil_empty—%. £—1"S#Hlog2m, FROWHENIEE, BUESEE10~16; £
M a¥Alog2explicit, FRExplictiZNEREXR/, BUEEEO~12; E=1SH
log2sparse, ZFRSparsetZLRISHE A/, BUESEEIO~14; FEUNSEHI
duplicatecheck, FREERBMduplicatecheck, BUESBEA0~1, HASHNES-1
BY, SXRBEERAMEREHLLASE, aTLiEE \dek\d+EFHLLEERRNSH,
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AR
BUEEHLLERSEENRT, RIBASHITATE, SERTE:
o BIEHLLEEMMNASFHASBAN-1, RARKAMEIRENNAHLLSE .
o BMABETEENAS, WNHLLSHRABANE.

o BWAFEECENANS, SIZHLLEEYIRIE.
-- BUERRIBREINIR, FIBEANS

openGauss=# create table t1 (id integer, set hll);
openGauss=# \d t1

Table "public.t1"
Column | Type | Modifiers

id |integer |
set |hll |

- SIBhIZERINR, IBERIAIAS, BRI XAERIAE
openGauss=# create table t2 (id integer, set hll(12,4));
openGauss=# \d t2

Table "public.t2"
Column |  Type | Modifiers

+
t

id | integer |
set | hll(12,4,12,0) |

-BIZhIEBINER, IBEE=1AS, HRXBMAME
openGauss=# create table t3(id int, set hll(-1,-1,8,-1));
openGauss=# \d t3

Table "public.t3"
Column |  Type | Modifiers

+
t

id | integer |
set | hll(14,10,8,0) |

-BUERhIZRBINNER, IEEANSAEEIRE
openGauss=# create table t4(id int, set hll(5,-1));
ERROR: log2m =5 is out of range, it should be in range 10 to 16, or set -1 as default

[MERITY::
MEBHLLEEEPRBAHLLGREY, HLLEEERNRESHERBAMNRIRESH—H, &N
R
-- ST EhISEERE

openGauss=# create table t1(id integer, set hll(14));

-- [AFRPBANNIR SEH—, KN
openGauss=# insert into t1 values (1, hll_empty(14,-1));

- [AFRPBEANNIR, SHA—, KM
openGauss=# insert into t1(id, set) values (1, hll_empty(14,5));
ERROR: log2explicit does not match: source is 5 and dest is 10

HLLAIRN A= o

e 1IZ=1: “Hello World”

B T ERRBEhR BN E AR h RS R :
- QAR

openGauss=# create table helloworld (id integer, set hll);

-- EFRFPFEAZATNLU

openGauss=# insert into helloworld(id, set) values (1, hll_empty());

- BRI FHITEIMAEhUF
openGauss=# update helloworld set set = hll_add(set, hll_hash_integer(12345)) where id = 1;

- EFHREIIEHITEIMAZ G
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openGauss=# update helloworld set set = hll_add(set, hll_hash_text('hello world')) where id = 1;

-- 18ZIhlsaddistinct(E
openGauss=# select hll_cardinality(set) from helloworld where id = 1;
hll_cardinality

(1 row)

-- MpR=

openGauss=# drop table helloworld;

=2 “MibipEHESRIT

B FEARGIRBh IS £ —RESERHEMGHI R E AR E:
-- BRI EIER, RAEBPAEREA M RS .

openGauss=# create table facts (
date date,
user_id integer

)
- MEHEE, Rr—RPAEWLER ST M.

openGauss=# insert into facts values ('2019-02-20', generate_series(1,100));
openGauss=# insert into facts values ('2019-02-21', generate_series(1,200));
openGauss=# insert into facts values ('2019-02-22', generate_series(1,300));
openGauss=# insert into facts values ('2019-02-23', generate_series(1,400));
openGauss=# insert into facts values ('2019-02-24', generate_series(1,500));
openGauss=# insert into facts values ('2019-02-25', generate_series(1,600));
openGauss=# insert into facts values ('2019-02-26', generate_series(1,700));
openGauss=# insert into facts values ('2019-02-27', generate_series(1,800));

-- BIERFHHEETI/9hl,

openGauss=# create table daily_uniques (
date date UNIQUE,
users hll

)
-- IRIERHAEEIESE, FHERUEBEARIhIS,

openGauss=# insert into daily_uniques(date, users)
select date, hll_add_agg(hll_hash_integer(user_id))
from facts
group by 1;

- HEE—XipRML T ERFHE
openGauss=# select date, hll_cardinality(users) from daily_uniques order by date;

date | hll_cardinality

+

2019-02-20 | 100
2019-02-21 | 200.217913059312
2019-02-22 | 301.76494508014
2019-02-23 | 400.862858326446
2019-02-24 | 502.626933349694
2019-02-25 | 601.922606454213
2019-02-26 | 696.602316769498
2019-02-27 | 798.111731634412
(8 rows)

-- 1+87£2019.02.20%12019.02.26—FAh B £/ AR A F A Mk

openGauss=# select hll_cardinality(hll_union_agg(users)) from daily_uniques where date >=
'2019-02-20":date and date <= '2019-02-26":date;

hll_cardinality

696.602316769498

(1 row)

-- ITTERERIBRIE Mib S R ihIa Mt BRI E .
openGauss=# SELECT date, (#hll_union_agg(users) OVER two_days) - #users AS lost_uniques FROM
daily_uniques WINDOW two_days AS (ORDER BY date ASC ROWS 1
PRECEDING);
date | lost_uniques
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+
2019-02-20 |
2019-02-21 |
2019-02-22 |
2019-02-23 |
2019-02-24 |
2019-02-25 |
2019-02-26 |
2019-02-27 |
(8 rows)

[eNeoNeoNoNoNoNoNo]

-- lpRaR
openGauss=# drop table facts;
openGauss=# drop table daily_uniques;

o 7R3 “BAMEARHENNSIRESEER"
SAPEhECEENFERIBATIERIN R, DARIEBRAEER EhEREHE
R, MRFRERAHERASIRE . WGP BASIEE\12348, ZEER
wEhERLEH, FRERRITRLTNELL RMERES o

openGauss=# create table test(id integer, set hll);
openGauss=# insert into test values(1, 'E\\1234');
ERROR: not a hll type, size=6 is not enough
openGauss=# drop table test;

SEEIEEIRRIARMITRER (RIBEEsubtype) FI—MERTSEERIEIESSE, 4l
a0, timestampRYEE B LA ARFRIE— M SINEWIRERIATEEE . EXMIER
T, #iEZERIEtsrange ( “timestamp range” AYEE ) Mitimestamp2 subtype,
subtype WREB—MMANINZF, XFENFRERE—EEEZA. ZRIEZ
R EN.

SCEREEAFEEH, EreilallEi—Ha—oEETNSIEE, FEILUR
EiittRAFENTEEESEFME . ATt a<HRIR R B eE R &S EIF;
BERNMEEE. — M EENEEEFHEEH.
o HNEEEIEE

BTRIINEEERE:

- intdrange — integerASSEE

- int8range — bigintAYSEE

- numrange — numericAEE

- tsrange — AHATXAY timestampATEHE

- tstzrange — FHHATXAY timestampASSEE

- daterange — dateRSsEE
o BSFNHRIAR

B EF=EEEERITRR, TR LR, L FRZENFEEEREIEETR
ER. — " EaFREREFLRSASEREFECER, mM— P HBRAREKR
HORSTREEEEEN .

E—EENMARKF, —1MEETREREA ‘7 M—MHBR TRERFRXA
“(7 . B, —MBEELERWHREN ‘17 M—MHBR ERIEFRIXA )7
E#lower_incFupper_inca BIIX—EEEN L TR

o FXIR (XR) CE

—EERNTRALSGRE, BRERE/NT ERESREEEES, FIa0(
31, B, WEEER AR, ARG ERAREKEIEETEEF.
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BRI 5 HERE

MR E TR, ZozELRNEEESRANTLEE . MERKE
EFRIRB R, Fla0, [] %A (). (RETLUARNXEREEN +/- I
i{jgc, BE(I2fFEEREE, FEBEMBLAMSTETRRET +/- 5
BA “infinity” SESRITTREEAILIBE(IWEAEHRE, Fli0, EEEE
El, [today,infinity) ~EiE4FHKAItimestampi{Einfinity, RE [today,infinity] &
1EE, FEFLL [today,) #0 [today,].

R #lower_infAlupper_infa 3 —ANEEAIER E 57 .
o SCEMARL
— NEEERmASRER TIIERZ—:
(lower-bound,upper-bound)
(lower-bound,upper-bound]
[lower-bound,upper-bound)
[lower-bound,upper-bound]
empty
EiE S AESERLEL TRAEENHBRNSES SR, FERE—ERXE
empty, ERR—ITEE (—MFEES5EE)

lower-bounda] LA ZAEsubtypefIEFRANN— N ZE/8H, E TR A
R, B, upper-boundtJUAZAIES subtype IEEMINII— N FEFH, ER
T=ERTEBLR,

BNRIRETLMER" (WE15 ) ZF51H. MRFRIREESEES. HiES. 2
. WE|SoRFLR, XEMIYRE, RABNIBLZHAEMMEEEIEE
A—EBD « BIE— NG| STRFHERE— 5 BIRRES, MECHmEN
—R{ElE (158, E— N5 S5 BRI EFN—IINEISFZTZ—1MWE S
FF, X5 SQL ERFEFRIERS|SHNZEML ) o b, {RaTliges| BHFBER
RFIEREE N RIRIPFREEIEZR, BUEIISEAMREIEZN—E5 . 18,
BE—NEFFFRNRRE, WTUSH"", AAFLEARERT—NTRR
PR

EEEEATFETHE, BREESHAESZEANHITEESWAM ETRE
B—&o (BURTFITERE, CHRRBaRERIE2ERNXY) -
B+

- 6815 3, £A8EF 7, HESE 3 M7 ZENRER

SELECT '[3,7)":int4range;

- BAEE 3 R EE 7, EEREEZENRES

SELECT '(3,7)":int4range;

- REERd— a4

SELECT '[4,4]":int4range;

- AEESR (FBEBEIRErS =)

SELECT '[4,4)":int4range;

o MISTH

B—MEERESE N SHRAZHNIISESRE . FREESEREERLE—

CENFEHELE, EheEe 7 WRREREIINS I, SRREEZHARD

H=12H, APSHIEXMRERNEEE— N EE ( TRESE, £’

ZHERAY ) , METsHERRBRE=ASHIEENRREEE—EE.

%Eﬁ\%?iﬁluz\éﬁ%‘IWU?ﬁ%Z—: ‘07 “Q7. “D7=&E “I17 . B
0:

- RERRE: TR, LRURISRRIEEE T/ HIREIASH

SELECT numrange(1.0, 14.0, '(1");

- MRB=ASEEZRE, WERES D'

SELECT numrange(1.0, 14.0);

QI)EEQE}EET (1", RINZESREIRAIRERIN, EA int8range E—FEACEEEE (I

SELEOCT int8range(1, 14, '(1");
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- A—RIRER NULL SECCEEI—HRL R,
SELECT numrange(NULL, 2.2);

o EHCCEZE
—MEENTREEEE—IREXH “BK” , flfllintegerdidate, FEIXLLE
Brh, MIRANTEZEREGAE, BliIUREMREES . XS5EEEEE
K, EEEEEHFLSR (HE/LFSRE ) JUERMEEEZENREMTTEE,
Bign, numericZRELZ FRI—SEEIMEIELRY, timestamp LATEERE (RE
timestampEBERIEE, FEEEIC FALRISMENN, RIFANERE
&2, BABEHAXOENLEK) .
S—MEEBECCEXENGEZERNE— I XEHE—MEMN “T 17 =

‘=N . TRTXMBEZE, BEREEREEN TS L—P X

ERENE, MAUE—EERROE ST IHBRRIAZ B, fli0, £
EHCCESEEF, [4,8]F1(3,9)F~MERINESES, BEXTF numeric LASEER
TREXHE,
— P BECEERENIZEE— IEAARE, SRBTTRERFENLSK, EN
WRE A SRITCEREAMESERIRREBIERNER, 558 S EHbR
FIR—, NRRBIEE—NERNREY, BARGAERERLSEEBEZREHK
SEARE, BMEE(IXir ERFAEEN—AE.
REAEEZERint4range.. int8rangefldaterange&BEER—FHEMAIFIR, 1%
NEFETAHBARRLER, BHED. I, APEXASEEZRE R LIERE
.

o ENFHSEEZEE
FRFETLAE Mt 1 SRSRIEERY , SRR AR 2 A T Mt
BUIhiG B 1RHAY subtype LASEE . fla0, E6JFEE— subtype float8AIEEIZE
Y.

CREATE TYPE floatrange AS RANGE (

subtype = float8,
subtype_diff = float8mi

)
SELECT '[1.234, 5.678]":floatrange;

R Afloat8iFBERNXM “£K”7 , HITEXMIFREBEEN —EMARE,
EX B EEREB AIHMEEFER— MR FEE B-IHRIEFR Ko EE
&, LMEESHIFIRF SRR ESENEISEIEER,

Y0R subtype #HHIANEREEREEMARIELLE, CREATE TYPEAGRSNSISE—
N canonicaliR# . IEMCEREIZ—MANRSEEE, HEMURE— TR
BERRRRIIENSENISEEE ., MFRAIREREESISER (Han[1, 7]
#0[1, 8) ) , IEMAYEIHMR—E, TR —MRAEAEMGEEXER, RER
MEERERINSENE SRS EEHEEEAEREMT. RT Az
BE/HIBRRRENIN, REHAEAIAMELL subtype BEISTFAERIER, —NEML
REOTREERNIBLRE., i, —MtimestampZ FHSEEZEEIOTRERE N IR
B 1—\EHEER, XEEMARE TR EN A 2—/ )\ EHR R IRET
BN, ETREENE—MER

546, (HITFTEEF GiST 8% SP-GIiST &H5 | —#(FERASEEEEN YE—
subtype Z&Faksubtype_diff# ( ;&HFsubtype_diffRIZ=S|{BsARETIE, (EE2H
BEER IR T EZRREATE ) . subtype ZFHHEAI subtype BN
8, HEREBEFRRAI—Mloat8EIZE (BIXEY) . TN LEmAIGIF+, 7TlA
FRENoatSFKIRIEFZ THIRE . (EETHTEM subtype, AIREEER
FhRRVEEYE . IR n]Re B E— X TFINIIEERR XA NHFZHICIFHEIEE, AT R
KAIATH B, subtype_difflREINZE Sk ANRIERT AR NS S a04HE
FliFE, ik, RECHE—NSEREHFIFATENSH, eiis
RERNIZelE E,
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5|

subtype_diffERERI— M FABALE @RI F

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS 'SELECT EXTRACT (EPOCH
FROM (x - y))' LANGUAGE sql STRICT IMMUTABLE;
CREATE TYPE timerange AS RANGE (

subtype = time,

subtype_diff = time_subtype_diff

)i
SELECT '[11:10, 23:00]"::timerange;

A LAJTBEIZEBLARSIEIEE GIST #0 SP-GIST &5l. #ilan, ELIE—1 GiST &5|:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

—A GIST gf SP-GiST ZE5|aJLAIINES RIA T EEREAFIER: =, &&. <@.
@>\ <<\ >>\ '|'\ &<L\/L& &> o

ItE5h, B-RIFINS AR ERS RILMESEEISREIAYZRY Lol . T IXEER5|RE, EX L
—ERIEERFMESHE. ERBNAY< 1 >IEF, YTeEEEXE—M B
HiFIF, (ERZIFRSESHEEELHRTBERNEAGA. SCEZEAHRY B-1Y
MEHEIFERREN T RIFEEIEREHTHEFMGS , MAREZEEENZRS,

XISATIRRFEE

openGaussTEREMERNRIFRT (OID ) fEAZSMESFRINERE ., REFSLAFE
ERRIEIN—1OIDEAKFEL, OIDEBREF—PURIFAT .

EEU% DEB - UFTRITFHFS B . EAZINELIZRIRP(EROIDFER
E o

% 5-15 WRIFRFFEE

B S|F8 )% 7l
OID - HA U RIRTSRIFRT - 564182
CID - wONRT . ERERAFER | -
cminflcmaxBOEHEZEES, 45
SRR R3S,
XID - EBINRT. ERERFER |-
xminFlxmaxfIHIEZREE, =
SRR E64ME,
TID - TR, CRESKEXFER |-
ctidg9EESEE , 17IDR—XT
HE (RS, EHNEE
5|) , BfRRZITEERE
RRHIENE .
REGCONFI | pg_ts_conf| XANEEEE. english
G ig
REGDICTIO | pg_ts_dict | XAEZEFH, simple
NARY
NiERAS 01 (2022-03-31) IRIERE © LA/ ARBIRAE 37



openGauss

BB HIE
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ZR 5|F fiEid bl
REGOPER | pg_operat | &{EFSZ. -

or
REGOPERA | pg_operat | T S&EERIAYRIERT - *(integer,integer)gk-
TOR or (NONE,integer)
REGPROC pg_proc REBETR o sum
REGPROCE | pg_proc | mES#ZEEINIREL sum(int4)
DURE
REGCLASS | pg_class | XZ&R&. Pg_type
REGTYPE pg_type | HUEEREIZ, integer

OIDZEE!: FE(FANEIEERGERTFRIER,

o~

openGauss=# SELECT oid FROM pg_class WHERE relname = 'pg_type";

oid

OIDBIZZEAIREGCLASS: FERAFIIROIDERIEHE .

o~

openGauss=# SELECT attrelid,attname,atttypid,attstattarget FROM pg_attribute WHERE attrelid =

'pg_type':REGCLASS
attrelid | attname

i

| atttypid | attstattarget

+ + +

1247 | xc_node_id | 23| 0
1247 | tableoid | 26 | 0
1247 | cmax | 29 | 0
1247 | xmax | 28 | 0
1247 | cmin | 29 | 0
1247 | xmin | 28 | 0
1247 | oid | 26 | 0
1247 | ctid | 27 | 0
1247 | typname | 19| -1
1247 | typnamespace | 26 | -1
1247 | typowner | 26 | -1
1247 | typlen | 21 | -1
1247 | typbyval | 16 | =1
1247 | typtype | 18] -1
1247 | typcategory | 18 | -1
1247 | typispreferred | 16 | =5
1247 | typisdefined | 16 | -1
1247 | typdelim | 18| -1
1247 | typrelid | 26 | -1
1247 | typelem | 26 | -1
1247 | typarray | 26 | -1
1247 | typinput | 24 | -1
1247 | typoutput | 24 | =1
1247 | typreceive | 24 | -1
1247 | typsend | 24 | -1
1247 | typmodin | 24 | -1
1247 | typmodout | 24 | -1
1247 | typanalyze | 24 | -1
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1247 | typalign | 18 | -1
1247 | typstorage | 18| -1
1247 | typnotnull | 16 | -1
1247 | typbasetype | 26 | -1
1247 | typtypmod | 23| -1
1247 | typndims | 23| -1
1247 | typcollation | 26 | -1
1247 | typdefaultbin | 194 | -1
1247 | typdefault | 25 | -1
1247 | typacl | 1034 | -1
(38 rows)

openGaussEHIRER B E—KIIFHREIRAVEE, XLRRUZIRSERIMRIR {3
B, (RRBIREMEAZRRAVEIERE, BEUUBTEIBREISH S ESEEE,

H— P RN S E RS FIREIEMSQLEERERIER TMuRERRERAN.
&R5-165IH TETBERIAZEEL,

& 5-16 {38

BR fEiA

any FRNREIEZA A EIEEE,

anyelement FRREIEZ(HUEIRESRE,

anyarray FRREIEZIEEEAEIREEEY,

anynonarray FRREIEZEEIEEBEIEEE,

anyenum FRREES T EHIESEE,

anyrange ERREIES TS CREIESEE,

cstring RRRES S EIRE— 1 EENCER S,
internal RNREIEZ T EIRE—MIRSS BN ERRIEIESEE .

language_handler

B —MNMIEE S ARSMIRE language_handler,

fdw_handler

BRI —MINEPEE TSR ([ElIfdw_handler,

record PR EUR B — AR AEBRRY TR

trigger A — MR 2sR R Cltrigger .

void KRR EEIE.

opaque — EEEREE, LBIRTME LHXERE,

AIRACRENRY (78
(REIRRE . SINEBUFASHEEERN, AF®
BidEESRERIRH R RLIIES RITRIAEEL . BRl,
%A, FRRAIFERvoidFIrecordERLERER , —LeZAIR

HoA 745 anyelement. anyarray\ anynonarray anyenum#anyrangez$8y,

FRERSHEEERN

EREREEMEEHN ) BrI LSS aEREHAXFL
BRIERERIESEIET

TIZIESERARVFE
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5 HERE

fhEBlinternal BT AR ReEEEUEER A NEPEAMANREL, MIAsEEREESQL
FHEER, IRBHEDBE—NinternalZZBIISE, WARGENSQLEFRM ., #EiX
AELRHTAERIRElinternalAIERE, FRAEEEDE—internalZEEHISH

o~

gl

openGauss=# create table t1 (a int);

- ENFSREIE
openGauss=# insert into t1 values(1),(2);

--BlEEEREshowall() .

openGauss=# CREATE OR REPLACE FUNCTION showall() RETURNS SETOF record
AS $$ SELECT count(*) from t1; $$

LANGUAGE SQL;

-- AR EEshowall() .
openGauss=# SELECT showall();
showall

--FHIBRERES
openGauss=# DROP FUNCTION showall();

—-HpR=
openGauss=# drop table t1;

SRR EESSE

SIEER S SRR B ANERS5- 17 o

R 5-17 JIERZFFRIEIRSE

331 HEen KE Eﬁi

Numeric Types | smallint 2 oz
integer 4 oz
bigint 8 oz
decimal -1 XHF
numeric -1 XHF
real 4 XHF
double precision 8 oz
smallserial 2 XI5
serial 4 <5
bigserial 8 XiF
largeserial -1 XiF
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B2 EGE 5 FEEE
251 b6 i KE =AY
b=
Monetary money 8 XHF
Types
Character character varying(n), varchar(n) -1 SiF
Types
character(n), char(n) n SiF
character. char 1 X
text -1 ZE
nvarchar2 -1 2HF
name 64 ¥
Date/Time timestamp with time zone 8 ZE
Types ) ) )
timestamp without time zone 8 XiF
date 4 ZiE
time without time zone 8 %
time with time zone 12 i
interval 16 2
big object clob -1 XiF
blob -1 ¥
other types AXHF
XML 8
openGaussZFXMLZEEY , {ERRGIENT .
openGauss= CREATE TABLE xmltest ( id int, data xml );
openGauss= INSERT INTO xmltest VALUES (1, 'one');
openGauss= INSERT INTO xmltest VALUES (2, 'two');
openGauss= SELECT * FROM xmltest ORDER BY 1;
id | data
S S
1| one
2 | two
(2 rows)
openGauss= SELECT xmlconcat(", NULL, ");
xmlconcat
(1 row)
openGauss= SELECT xmlconcat(", NULL, ");
xmlconcat
(1 row)
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(AR Y
o ZINBEBNIARTE, WNHEFER, FEEHEMRbuld shEIARRZEIRE, 188./configurefii &
28, TEEHIA--with-libxmIS%,

o TEWITIRIFEZHEI, FEEESHITyum install -y libxml2-devel, HBNEH"configure: error:
library 'xml2' (version >= 2.6.23) is required for XML support"AJ3R$E .

o EHITIZZRI, EE=J5E#HFIS R dependencyi®ERFTRE/libobs/comm/libIA
B RFIFEZTELD_LIBRARY_PATHHR, BUIERE libiconv.so R FE" .

KA E R e (e RO SR SR

W AEIEZEFAHASH165E LBk F BT R hashif B xR KhashiFE, (FH
HASH32EE RISk 1Z(E 2 BhashigEaE b E R hash

% 5-18 MKAZIEZE HASH 358!

2R )% =g | SBE
=g
HASH1 | LA S64 25 1F 8=F% | 0~ +18446744073709551615
6 ﬁ o
HASH3 | LIB&16 M HNEEE% | 16F | 160 TENLTH SR HEERE S
2 F e EHRVEERE B+ RIEVESEE

HASH 16 8@ LB A sk MK A B B i TR R RhashiBE, ERIGKE161
FRFBRAITNEFIFAFERhashFIfE, BFEiEMhash16inER G IZF5 iR —
NSRRI FHEIHAHASH162£BIEH, REIINT:

+oNtHIF S e697da2eaa3a775b XMAITTAAS64UEEE: 16615989244166043483
7B FIERFER FFFFFEEeoreff  XORIAY TR S64{EEEL: 18446744073709551615

HASH32EiESE R R EMK AR P iE £ BhashiBE e & H R EKRehash, £5R
BREARNFRHBENHSHGIFRERhashFIfE, RFEEAhash32inR# g1
YRR — M E R 16N BT SERTRAIHAF . RPHIEIT:

+75HEF 5 685847ed1fe38e18f6b0e2b18c00edee
SIMAIHASH32%84H: [104,88,71,237,31,227,142,24,246,176,226,177,140,0,237,238]
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6 BPEHIREIE

6 B R EEEE

gL="

6.1 SUEREIRE

6.2 BEER

6.3 INSERT INTOIEH]
6.4 UPDATEIEA

6.5 DELETEIEA

6.6 EEXNR

6.7 SELECTiEH]

6.8 IZERF

6.9 FTiA=

6.10 WHEREFA)
6.11 ORDER BYFH]
6.12 DISTINCT

6.13 GROUP BYF4]
6.14 HAVINGFA)
6.15 B8]/ HHARREFIRIERF
6.16 RV ILECIRAERT
6.17 BREREH

6.1 BIEEHIERE

HIRELRETHE, ANERBTRApostgrestIEiEE .. EEERCEIE— I

}E’io

X =62
o CIEEURE

CREATE DATABASE database_name;
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6 BPEHIREIE

SEREA

ANl

6.2 BlIEZR

EHFIFIEESE—FNTEE, ZEHEGSHITERE . EFRRNEIREZEST
LIERAERIANER . EaTLAERACREATE TABLEEA@GIEER.

BEENIERE
- R " BTFEEEEFENNIERE
\

- fERA “\c+ BIEER" ENEFEEERE.

\c dbname

IECEERE

ALTER DATABASE database_name RENAME TO new_name;

PR

DROP DATABASE database_name ;

database_name
Z0IE . BN EMRIIEIEERTR
new_name

HIREERIFER

BIE— 1 #AYEUEREdb_tpec,
openGauss=# CREATE DATABASE db_tpcg;
CREATE DATABASE

FA “\I” ATFEECEFENEIERE,
openGauss=# \l
List of databases
Name | Owner | Encoding | Collate | Ctype | Access privileges

+

db_tpcc | omm | SQL_ASCII | C |C |
mydb | omm | GBK | C |C |
postgres | omm | SQL_ASCII | C |C

template0 | omm | SQL_ASCII | C |C | =c/omm +
| | | omm=CTc/omm
template1 | omm | SQL_ASCII | C |C | =c/omm +

| | | | | omm=CTc/omm
(5 rows)

BIBHIEEHASERERE . CRERHINISEFERTCRINEIEE. FH

“\c + BURESR" RHAdb_tpccHiRE
openGauss=# \c db_tpcc
Non-SSL connection (SSL connection is recommended when requiring high-security)
You are now connected to database "db_tpcc" as user "omm".
db_tpcc=#

YRR I postgresEIEE

db_tpcc=# \c postgres

15 db_tpccEIREZFRMER Atpcc,
openGauss=# ALTER DATABASE db_tpcc RENAME TO tpcc;
ALTER DATABASE

RIBREEZEtpeco
openGauss=# DROP DATABASE tpcc;
DROP DATABASE
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ARSI

CREATE TABLE table_name
(column_name data_type [, ... 1);

S¥IHER
e table name
ZeIAERE
e column_name
HERPELENFRE.
e data_type
FERIHIERE,

ANl

HATIN IS ElE—1 %, FEHcustomer_t1, FFEHc_customer_sk .
c_customer_id. c_first_name#ic_last_name, BNEFZEIINAIEIERES
integer. char(5). char(6)#lchar(8),

openGauss=# CREATE TABLE customer_t1
(

c_customer_sk integer,
c_customer_id char(5),
c_first_name char(6),

c_last_name char(8),
Amount integer

)
HERETRAUTER, WRRCIEMII .

CREATE TABLE

6.3 INSERT INTO 1§

FEIE—I KRG, RPHIKEHE, ERAXIMRZE, FERFRPBEANESIE. INSERT
;NTOiEﬁlﬁﬁﬂ:rﬁjiﬂP}ﬁ)\%ﬁiaio ZEA LB —TEIREE I LEREA ST
& o

BEEER
INSERT INTO table_name [ ( column_name [, ..] ) ]

{ DEFAULT VALUES
| VALUES {( { expression | DEFAULT } [, ..]) }, .1}

SRR
e table _name
EBRATIENBEIRES .
BETE: EFENERS.
e column_name
BirxPNFRE:
-  FRETLEFFRANENETIMEmM,
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6 EPEHIREIE

ANl

- RAEEFRIIFRPHINES TR, BRRRIAME, SEFBIRIEOIME
a7, SENRBNANULLESE, fli0, I— P EGREPIREFRIBAY
JEROIE, EttFEASENULL,

-  B#tFFE (column_name ) BILURIREHES . SIRIBFIHIEAUFER, WEK
INEHFER, Bl HREBITRIINF .

- WRvalue FARRHTNDFE, WBIFFERABININFER,

- value FERMHAVEERP N R G RIXEIIRF .

BEEE: BEFENFRE.

expression

T F IR columnBI— P BRFRIATNTE:

- ARPFREBARSIS "' "HNERERRSISESHRHITEN

- MEBATHORANAREMRAEBIEEE, RdERTREER, Bk
AR, WHBAERERY, RFREERER.

DEFAULT

MNFREZTREE. RLEMREE, WANULL,

[ E eI INAYZFR customer_t1HIEA—1T,

HRERERBXEFRARTHININFSILERN, FERESSR. BELEE
BXA (BE) , BhrirERirERA.

openGauss=# INSERT INTO customer_t1(c_customer_sk, c_customer_id, c_first_name,Amount)
VALUES (3769, 'hello’, 'Grace', 1000);

INSERT 0 1
MNRAFREZMERPFRIINT, BALEHIEERFHNFER. HIIILATHSS
FEESHERER .

openGauss=# INSERT INTO customer_t1 VALUES (3769, 'hello', 'Grace',DEFAULT,1000);
INSERT O 1

WMERARPANEMEFERINEE, JURKEPN—LL, SEHENFERISHIE
ZTAFERRIREE. Fa:

openGauss=# INSERT INTO customer_t1 (c_customer_sk, c_first_name) VALUES (3769, 'Grace');
INSERT O 1

FEF

openGauss=# INSERT INTO customer_t1 VALUES (3769, 'hello');

INSERT O 1

BRI LRz A F ek & BN TR EE

openGauss=# INSERT INTO customer_t1 (c_customer sk, ¢_customer_id, c_first_ name) VALUES (3769,
‘hello’, DEFAULT);

INSERT O 1

openGauss=# INSERT INTO customer_t1 DEFAULT VALUES;

INSERT O 1

MRFEEFRPEANZIT, BFERUTHS,
openGauss=# INSERT INTO customer_t1 (c_customer_sk, c_customer_id, c_first_name, Amount)
VALUES
(6885, 'maps', 'Joes',2200),
(4321, 'tpcds', 'Lily',3000),
(9527, 'world', 'James',5000);
INSERT 0 3

RFTEDRPBASFEIE, RUIGSIH, BAUSKITEA—IT8ERS
S, (ERBINERILE SR LURFE,
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6.4 UPDATE 154

ARSI

SRR

ANl

BN EL T RIEEPERETHIMEES . APIULERPMR—T, ETaE
EERIRDTT . BHLURIEHRE TR, MEMFRUAZZIN, UPDATEEXHE
SHFRBTHIEENFERE, WHEREFIFRARY, SETFOEENFTRAEERE
B, iRBERRFRUGRSFENERE.

UPDATE table_name
SET column_name = { expression | DEFAULT }
[WHERE condition ];

e table_name
ZHEFIRS, JLERENEMN. fIa0, myshcema.table,
BEEE: SFERIRENR.
e expression
HaFRNESFRER .
e column_name
EENFERE
BEEE: EFENFRE.
e condition
—MR[EBooleanZEBUERIYFRIATL . RBEXNMFRANIREItrueRI T4 SAREH

HiTUl T apdiE R customer_t19c_customer_skJ99527H9itbi BB FiEN 599876,

openGauss=# UPDATE customer_t1 SET c_customer_sk = 9876 WHERE c_customer_sk = 9527;
UPDATE 1

XERNRBFRE T LUEREZEM, SUSAEAREXREHREIXNE, SETIEME
ZIRFRIIFNZRE. FINFREMUTURESZ, HAIURTEFRIAK.
tban, BEREC_customer skAY{EREEHN100:

openGauss=# UPDATE customer_t1 SET c_customer_sk = c_customer_sk + 100;
UPDATE 9

EXEEERTWHEREFE), RRRPIPTETHERER . NREIM T WHEREF
A, BARBEEFHRIITASHWER

FESETFAFINESE—MiE, MEWHEREFAFIES LR . WHERESGHA—
EEEFN, FSEMRRIERFERILUER.

BEILE— UPDATERSFERESIIFE, RIS F ORI ESIE,
tean:

openGauss=# UPDATE customer_t1 SET c_customer_id = 'Admin’, c_first_name = 'Local' WHERE
c_customer_sk = 4421;
UPDATE 1
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6.5 DELETE i&4]

DELETEEEA R LANISERIREMRHEWHEREFAIAYIT . WMIRWHEREFAFRTFE,
BMRERFREIET, SRRFRBEREME,

AC SN
BEEER
DELETE FROM table_name
[WHERE condition];

SHHEA
e table name
BirRNER (ILIEERER) .
BETE: EFENERS.
e condition

—MER[E|BooleanfBAIFRIAT, FITFHIKTHILi T ERMIER o

Al
Gl customer_t1_bak, FAIEM . HIEScustomer_t1—3,

openGauss=# CREATE TABLE customer_t1_bak AS TABLE customer_t1;
INSERT 0 9

BIERYFEcustomer_t1_bak, FIEMWIT:

openGauss=# SELECT * FROM customer_t1_bak;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +

3869 | hello | Grace | | 1000

3869 | hello | Grace | | 1000

38609 | | Grace | |

3869 | hello | | |

3869 | hello | | |

I I I I

6985 | maps | Joes | | 2200

9976 | world | James | | 5000
4421 | Admin | Local | | 3000

(9 rows)

HITU ™EDRIFRcustomer_t1_bakdic_customer skE&EF386909ER &

openGauss=# DELETE FROM customer_t1_bak WHERE c_customer_sk = 3869;
DELETE 5

BRINERWT, JLLEZRIc_customer_sk = 3869817 E LM o

openGauss=# SELECT * FROM customer_t1_bak;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
I I I
6985 | maps | Joes | | 2200
9976 | world | James | | 5000
4421 | Admin | Local | | 3000
(4 rows)
TEEWHEREEBAIAY, BUAMIPREESKRAVEIE, (IRBREM.
openGauss=# DELETE FROM customer_t1_bak;
DELETE 4
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SRIERWT .

openGauss=# SELECT * FROM customer_t1_bak;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+. + + +
1 t t t

(0 rows)

6.6 BENR

gsq TERMTETSRIFE, ETHPER. ERAENT:

BEMSHEPER
\h [NAME]

flgn, HEGHABORTHIFIBIEE,

openGauss=# \h ABORT

Command:  ABORT

Description: abort the current transaction
Syntax:

ABORT [ WORK | TRANSACTION ] ;

YRR

\c dbname

f5Ian, $EpostgresEyE IR AEIREp_tpec,

openGauss=# \c db_tpcc

Non-SSL connection (SSL connection is recommended when requiring high-security)
You are now connected to database "db_tpcc" as user "omm".

db_tpcc=#

EABEHIERE
\
BT o

openGauss=# \l
List of databases
Name | Owner | Encoding | Collate | Ctype | Access privileges
+ + + +

+
1

mydb | omm | GBK | C |C |
postgres | omm | SQL_ASCII | C |C

template0 | omm | SQL_ASCII | C |C | =c/omm 2
| | | | | omm=CTc/omm

template1 | omm | SQL_ASCII | C |C | =c/omm 2

| | | | omm=CTc/omm

(4 rows)

B HREIEETIFREER

\dt

N LI

openGauss=# \dt
List of relations

Schema | Name | Type | Owner | Storage

+ + + +
public | customer_t1 | table | omm | {orientation=row,compression=no}
public | customer_t1_bak | table | omm | {orientation=row,compression=no}
(2 rows)
BERGEN

\d tablename

fBIan, BEFcustomer_t1RIFELEM .

openGauss=# \d customer_t1
Table "public.customer_t1"
Column | Type | Modifiers
+ +
c_customer_sk | integer |
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c_customer_id | character(5) |
c_first_name | character(6) |
c_last_name | character(8) |
amount | integer |

6.7 SELECT i&4

IEEET

SRR

Nl

SELECTIEOI I FMRSMEFEEEIE, SRBRFEE—EREFR, MAERE.

sELEE%QE'@ﬁjﬁ%ignmﬁﬁrﬁezﬂgﬁi@%&, FIFBSQLE ST ISR E IR AR
FEUIHIE.

SELECT
{*| [column, ..] }
[ FROM from_item [, ..] 1;

SELECT%IZ:

IBEERFRPINE, AUREDISEZREE, BEGFRREINI,
FErI AR T EAMEREA:

- FEAIE, 2NIZEREES (,) PfR.

- AILAEFROMFHEMITEHFRNFE

FROMF4)
HSELECTE— &S NEREER. FROMFEERENTE, ERTEUT,
- table_name

XREHWMER, SRR EERE, W schema_name.table_name, &
BIRENITTE,

- subquery
FROMFaHALAHIMFES, tIE— el FRFEFFEINEL . F4ME5
£M7.20 F&iF,

- alias
AR ERIFRS | BEE—NMRRTNRAE, LMERERINESS B, #1515
£7.5 58,

- join_type
B5MEE, F155207.2 JOIN,

EENFRcustomer_t1HEFBRIZURE
openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
3869 | hello | Grace | | 1000
3869 | | Grace | |
3869 | hello | | |
3869 | hello | | |

| | | |

6985 | maps | Joes | | 2200
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9976 | world | James | | 5000
4421 | Admin | Local | | 3000
(9 rows)

o EHYEFRcustomer_t1HIEEFEZc_customer_sk. c_customer_id,
openGauss=# SELECT c_customer_sk,c_customer_id FROM customer_t1;
c_customer_sk | c_customer_id

+

3869 | hello
3869 | hello
3869 |

3869 | hello
3869 | hello

|
6985 | maps
9976 | world
4421 | Admin
(9 rows)

6.8 IZEFT

openGaussFIzBffR—MREXBFNFF, —AEWHEREEGT, (FATIERS
. BRIEEMHFINT.

BARIZER/HF
[ +
fmiAR: N
il

openGauss=# SELECT 2+3 AS RESULT;
result

5

openGauss=# SELECT 2-3 AS RESULT;
result

iR sk
~f:

openGauss=# SELECT 2*3 AS RESULT;
result

iR bR (BRERIERASEE)
i

openGauss=# SELECT 4/2 AS RESULT;
result
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2

(1 row)

openGauss=# SELECT 4/3 AS RESULT;
result

1.33333333333333
(1 row)

+/-
iR 1IE/?
<

openGauss=# SELECT -2 AS RESULT;
result

%
fEk: & (KRkR)

5

openGauss=# SELECT 5%4 AS RESULT;
result

ik fxHE
M-

openGauss=# SELECT @ -5.0 AS RESULT;
result

5.0
(1 row)

AN
mik: B (18%z8
M

openGauss=# SELECT 2.0A3.0 AS RESULT;
result

8.0000000000000000
(1 row)

|/
ik FHIR
i

openGauss=# SELECT |/ 25.0 AS RESULT;
result

II/
ik SIHR
~f:

openGauss=# SELECT ||/ 27.0 AS RESULT;
result

MAERRAS 01 (2022-03-31)
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3
(1 row)

!
Hix: sk
5

openGauss=# SELECT 5! AS RESULT;
result

R Bk ( BUSHRIERT)
~f:

openGauss=# SELECT !!5 AS RESULT;
result

A TiEIAND
<

openGauss=# SELECT 91&15 AS RESULT;
result

11
(1 row)

|
iR THHIOR
~f:

openGauss=# SELECT 32|3 AS RESULT;
result

35
(1 row)

#
iR THEIXOR
~f:

openGauss=# SELECT 17#5 AS RESULT;
result

20
(1 row)

AR : ZTHFHINOT
M-

openGauss=# SELECT ~1 AS RESULT;
result

<<

A THEER

MAERRAS 01 (2022-03-31)
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EEBIRIFFT

M

openGauss=# SELECT 1<<4 AS RESULT;
result

16
(1 row)

L) >>
iR THEGE
5

openGauss=# SELECT 8>>2 AS RESULT;
result

KERD EUESEAET ] B BIRIFRAEITELR, FHRE—MB/REEAIE.

EEBIRERFII O B RIS, WA ERESEE R AR EIRRE & =N
Ve S ban s NS

openGaussteHtRILL IR ERFE S E6-1,

& 6-1 LURIRIERT

BRERF ik

< INF

> XF

<= INFEET
>= AFeET
= EF

<> By I=B¢/\= AET

MR ETA T A RAISIRER, FEHBIRER BN RIRER, EEH
IRAERIM(E , AESOHBRARSTES. HHANSETRET RIS, kb
BIR(PIE2SN. FUOIRT<2<SEHIEARRIL, EAT/EHS2AE LR
FE (<)t

il

openGauss=# select 1<2;
?column?

openGauss=# select 1>2;
?column?
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(1 row)
openGauss=# select 1>=2;
?column?
_f_ ________
(1 row)
openGauss=# select 1<=2;
?column?
_t_ ________
(1 row)
openGauss=# select 1=2;
?column?
_f_ ________
(1 row)
openGauss=# select 1!=2;
?column?
_t_ ________
(1 row)
B IERERF
ERREEIRERFBAND, ORFINOT, BJMNEEERE=1ME, 55 TRUE.
FALSEFINULL, EHANULLIGERFRA. N8B NERIRF9: NOT>AND>OR,
BRERFANDFIORE BRI, BIIEAAM MEIEE, FIHLE
EEMNIESNFRE6-2, FHHNaFIbAFREZEREA .
* 6-2 ZEMNE
a b a AND bYZ5ER | a OR bRYLER NOT afY4&558R
TRUE TRUE TRUE TRUE FALSE
TRUE FALSE FALSE TRUE FALSE
TRUE NULL NULL TRUE FALSE
FALSE FALSE FALSE FALSE TRUE
FALSE NULL FALSE NULL TRUE
NULL NULL NULL NULL NULL
TES A,
\
6.9 FTAT
%EL‘E*M— 2, HITLGENATESETDH, ARERBUEERIEESRMY
HULERE
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RIERFRIATC

BiERAT
BIEFRANARIERIIZENN, FI5EESNEERIERT.
ELiRRIAR
FHRLCBIRIERF, B IURIER .
BREVERIBIERTSN, Enl LAMERLA a4
- BETWEENIR{EH
a BETWEEN x AND y&%{Fa >=x AND a<=y
a NOT BETWEEN x AND y&&Fa<xORa>y
- KBE—MERFENULL, RIfER:
expression IS NULL
expression IS NOT NULL
HESZEMIOEDE, BRERERN:
expression ISNULL
expression NOTNULL

ikl

AESexpression=NULLZkexpression<>('=)NULL, EANULLULER—FE]
AYE, FeEBdiZREARAIMA N RIMESEEE,

- is distinct from/is not distinct from

® s distinct from
AFNBRUEHEZEEY . (BEARTEEET Atrue,
AFIBRIEUEZEEL, B E1BEATHfalse,
B=EWAEE.

® js not distinct from
AFIBRUEUREXEL., BT EBREATHfalse,
AFIBRYEUEZEES . (B E1BEAT Atrue,
B=EWAEE.

4% (ROWNUM )

ROWNUMZE—MA%I, BRE—1MEHE, TRMNEGPREERNITHRS . 5
—1TEIROWNUMB1, FETITRYH2, KILEE, ROWNUMAYIR[EIZEE )
numerico ROWNUMBIL BT IREIEISIRERISITE, FlNTmETREIZEIIM
customer_t1EFIROIRZ3KIEHE.

openGauss=# SELECT * FROM customer_t1 WHERE ROWNUM <= 3;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
3869 | hello | Grace | | 1000
3869 | | Grace | |

(3 rows)
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Fi4FRiAC

FEHITSQLETRY, BT REHFRAXTFELTESKEEIE.
FEHREAXNEEZEBGLUT LM
e CASE
CASERIARNEZRMFRIA, FUTFHMBIEZESPRICASEET,
CASERILAXANE ZEIESEE6-1,

6-1 case:=

—{ CASE }T{W'HEN F+ condition |-+ THEN }+{ result ]—f]
%-[ELSE J-+{sesult }—+{(END }<+[CASE |—

CASEFAIRILAAF&EFLEXH . condition2— MR[EIBOOLEANEUEZXRIRY
Fix=:

- WRERNHE, CASERARNMERH2RHFEIZEMEFIMRATresult
- WMRERNE, MEERB A IEREEIWHENTLELSEF4A]

- WNERFBWHEN condition#f A AE, FAXAILERMEEELSEFIITAY
result, INRERE TELSEFRIBIRBILERISEME, FERANULL,

AN

openGauss=# CREATE TABLE tpcds.case_when_t1(CW_COL1 INT);
openGauss=# INSERT INTO tpcds.case_when_t1 VALUES (1), (2), (3);

openGauss=# SELECT * FROM tpcds.case_when_t1;
cw_col1

(3 rows)
openGauss=# SELECT CW_COL1, CASE WHEN CW_COL1=1 THEN 'one' WHEN CW_COL1=2 THEN

'two' ELSE 'other' END FROM tpcds.case_when_t1 ORDER BY 1;
cw_col1 | case

2 | two
3| other
(3 rows)

openGauss=# DROP TABLE tpcds.case_when_t1;
e DECODE
DECODERYIEZEIIESIE6-2,

6-2 decode::=
8
8 8
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&k base_exprSEEAIE Ncompare(n) HITELE, AR ITEGREFERNAY
value(n) . WNRRBREILE, NiR[Eldefault,

<

openGauss=# SELECT DECODE('A','A',1,'B',2,0);
case

COALESCE
COALESCERYE £EiES ILEl6-3,

6-3 coalesce::=

—[COALESCE ll
8

COALESCEIR[EIEAIZE— 1 ENULLIYSEIE . AIERSHEANULL, NiR[E]
NULL, EERTFEEREIENBHEEZEENULL, FICASERAR—HF,
EZ(.ZéLESCEFli‘I‘%ﬁH%*U%ﬁiﬁ%ﬁg%ﬁﬂl, EIEE— N IETSHGLNSHASE

TR,

<

openGauss=# CREATE TABLE tpcds.c_tabl(description varchar(10), short_description varchar(10),
last_value varchar(10)) ;

openGauss=# INSERT INTO tpcds.c_tabl VALUES(‘abc', 'efg’, '123');
openGauss=# INSERT INTO tpcds.c_tabl VALUES(NULL, 'efg’, '123");

openGauss=# INSERT INTO tpcds.c_tabl VALUES(NULL, NULL, '123");
openGauss=# SELECT description, short_description, last_value, COALESCE(description,

short_description, last_value) FROM tpcds.c_tabl ORDER BY 1, 2, 3, 4;
description | short_description | last_value | coalesce

+ + +
abc | efg | 123 | abc
| efg | 123 | efg
| 123 | 123

(3 rows)

openGauss=# DROP TABLE tpcds.c_tabl;

YR descriptionf~gNULL, MiR[EldescriptionfyfE, BUITET—1S#
short_description; #&short_description/<AINULL, MJiR[Elshort_descriptionfd
B, SUHET—1S#last_value; Rlast_valueARAINULL, NR[E]
last_valuefy&, &MRE] (none) ,

openGauss=# SELECT COALESCE(NULL,'Hello World');
coalesce

Hello World
(1 row)

NULLIF
NULLIFESIEZEiE2 WE6-4,
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& 6-4 nullif:=

NULLIF [+ (}+ valuel }+{, J+{ value2 }+{) |

REYvaluelfivalue2tBE:AT, NULLIFAIR[EINULL, BUIEiR[Evaluel,

=~

openGauss=# CREATE TABLE tpcds.null_if_t1 (
NI_VALUE1 VARCHAR(10),
NI_VALUE2 VARCHAR(10)

)

openGauss=# INSERT INTO tpcds.null_if_t1 VALUES('abc', 'abc');
openGauss=# INSERT INTO tpcds.null_if_t1 VALUES(‘abc', 'efg');

openGauss=# SELECT NI_VALUE1, NI_VALUE2, NULLIF(NI_VALUE1, NI_VALUE2) FROM tpcds.null_if_t1
ORDER BY 1, 2, 3;

ni_valuel | ni_value2 | nullif

+ +
abc | abc |
abc | efg | abc
(2 rows)

openGauss=# DROP TABLE tpcds.null_if_t1;
WRvalue1ETFvalue2IREINULL, FNiR[Evaluel,

openGauss=# SELECT NULLIF('Hello','Hello World');
nullif

GREATEST (& Kf{& ) , LEAST (&/ME)
GREATESTHIIEZEIEZSIE6-5,

6-5 greatest::=
~[CRERTEST 0 (i)~
8

N—MESHFREAITRBEIEE R ARIE(E

openGauss=# SELECT greatest(9000,155555,2.01);
greatest

155555
(1 row)

LEASTRUIE XEIEZS NE6-6

6-6 least:=

LEAST '.
-]
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N—MESHFREAIF R BEEE SR/ RIE(E
LA ERYEIFRIA T IRER AT ARSI A — N S BRVEUR SR, ZEREEIREER

FIRFINULLESHZES . REREFRATNHEREENULLAYAHR, FRA 2
NULL,
i

openGauss=# SELECT least(9000,2);
least

e NVL
NVLESIEZEiES LE6-7,

6-7 nvl:=

[NVL {({alie] J+{)+{alnel }+()

AN8Rvalue T ANULLIIR[Evalue2, N8value1dENULL, MiR[Evaluel,

~f:

openGauss=# SELECT nvl(null,1);
nvl

openGauss=# SELECT nvl ('Hello World' ,1);
nvl

Hello World
(1 row)

FEIRFRAT,
FEARERETEGUUT LM
e EXISTS/NOT EXISTS
EXISTS/NOT EXISTSHUiEZEliE= I E6-8,

6-8 EXISTS/NOT EXISTS::=

EXISTS

NOT }+ EXISTS

EXISTSHISHE—MEERISELECTIEE, & IHFEIE., RANFERIHITEE
LFHIMERERETT. REEMREI—1T, NEXISTSERFA'E"; INRFE
S BEIREFHTIT, EXISTSHERZ"R".

XN FEHEBEERRETRRHERE I LEREL—I1THRIE, MAREFRE
EZREER
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M

openGauss=# SELECT sr_reason_sk,sr_customer_sk FROM tpcds.store_returns WHERE EXISTS (SELECT

d_dom FROM tpcds.date_dim WHERE d_dom = store_returns.sr_reason_sk and sr_customer_sk <10);

sr_reason_sk | sr_customer_sk

+

13|
22 |
17 |
25 |
3|
31|
7|
14 |
20 |
5]
10 |
1]
15 |
4|
26 |

(15 rows)

IN/NOT IN
IN/NOT INRUIEZ1ES ILE6-9,

W= NV wo2PrpaaYNuNuwu N

6-9 IN/NOT IN:=

EXPression subgquerv
R

HOR— N EEMEERNFES, BVRRRE—NMFE ., AIOFREAAITFE
WERNE—THTORTEMNR . MRKEEEEZENFEIDT, UWINER
?JE) . MR ZBEHINTHTESET, WERI"R" (SEFEIRERERTTH
&) o

FAXHFERITERINULLBEESQLAME R /REFNULLLEA SRR . NS
MM FEREEEEIES, NWIXFHTESE; NRESNNFEAZEIFT,
MIXFITAL; BUEREKRE (NULL) , NRE—THISREERE D,
NULL , #BZ/PE—NULL , MINAILERENULL ,

~f:

openGauss=# SELECT sr_reason_sk,sr_customer_sk FROM tpcds.store_returns WHERE sr_customer_sk

IN (SELECT d_dom FROM tpcds.date_dim WHERE d_dom < 10);

sr_reason_sk | sr_customer_sk

+

10 |
26 |
22 |
31|
1]
32|
32|
4|
15 |
13|
33|
20 |
33|
5]
14 |
17 |

NoQoharbrNvN "0V 0oww
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3] 7
25 | 7
7| 7
(19 rows)
ANY/SOME

ANY/SOMERIEXEIES WE6-10,

6-10 any/some:=

—+{ expression |+ operator ANY

SOME

AHR— EIENEERIFEY, BEURRERE—FER. DBFRER(ER
operatorfI FEBERNE—THITORITEMILER, EERVWRER/RE. W
REDRKRE—EE, WANYERS ‘B’ . IIREHMRGRE, WERZ
‘7 (BIEFEERBEREIHTITAIER ) . SOMERANYRIEXIE, INS
ANYRJLAEMES R -

AN

openGauss=# SELECT sr_reason_sk,sr_customer_sk FROM tpcds.store_returns WHERE sr_customer_sk

< ANY (SELECT d_dom FROM tpcds.date_dim WHERE d_dom < 10);
sr_reason_sk | sr_customer_sk

+
t

26 |
17 |
32|
32|
13|
31|
25|
5|
7|
10 |
1]
14 |
4|
3|
22|
33|
20|
33|
15 |
(19 rows)

ALL
ALLRYIEZIEZ LE6-11.

NoAMOYN VUYMW

& 6-11 all:=

—+{ expression }+{ operator |+{ ALL

HIHE— P EIEIERERNFES, BYURRRE—NFER, LEhREFEA
operatorid FEIRERIIE—THITIRTENLLER, HERVREMR/TRE. W
REIBREEE, ALLLERN'E" ( 8 FEEEREUTITAIER ) - IRE
DIRE—MERE, WERR"R"
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openGauss=# SELECT sr_reason_sk,sr_customer_sk FROM tpcds.store_returns WHERE sr_customer_sk
< all(SELECT d_dom FROM tpcds.date_dim WHERE d_dom < 10);
sr_reason_sk | sr_customer_sk
(0 rows)

sz, N,

L EEE SV
IN

expression IN (value [, ...])

AESHHNR— 1 FREXIIER. EMRERPVERSFRLRIIRNIATHITLE
B, MNRIIFRFHIARSHFEEMFRIALIER, WINBERHtrue, WNRIREE
FFROLER, MINAYLER Ffalse,

=~

openGauss=# SELECT 8000+500 IN (10000, 9000) AS RESULT;
result

(1 row)

MRRARERAnull, FERERIFZATSTRAXNEHFBENRERTIRIER
EIFERZED—IZT, WINESREILZERAnull, mAEfalse, XHEFAIIEESTF
SQLIREIZERFR/REE N2 —EET,.

NOT IN

expression NOT IN (value [, ...])

AMESHHPE—NFRIERTNER, ENREXIXNVERSTLARTIRNIAZTHITEL
%, MIREFRFHIATRBEFESELMREIRERIINSE, NINOT INKERA
true, WMRBFHFEHIAZE, NINOT INFILZER Sfalse,

~f:

openGauss=# SELECT 8000+500 NOT IN (10000, 9000) AS RESULT;
result

(1 row)
MREGHEDREERAT, AEFRALINEFZLFERAXNEFEANREAR
FIRIREILERED—4AZ, NNOT INRIRELERInull, MAEfalse, XIFRY
RIS HFNSQLREI=EN/RASHN 2 —EHY.

() #BA

FEFRBEBRTX NOT IN YEMFNOT(X IN YY),

ANY/SOME (array)
expression operator ANY (array expression)
expression operator SOME (array expression)

AMFESHRZR—THARIE, BONE—1MHAEE. ZMRIACAIERE

gk‘éﬂff? MEERANNIE—TEREH T B, RERGIEMR

- WIRMLERZEDIRE—1TEE, WANYRIZERtrue,

- RMLERSBEE, WANYRIZERHfalse,

- MREREEE, FEMAERKLERED—MEANUll, WANYRIES
EIIJULL, A Efalse, XHFRISMESZANSQLEREIZ=ERH/RASHNZE—E
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- SOMEZANYRIEXid,

~f:

openGauss=# SELECT 8000+500 < SOME (array[10000,9000]) AS RESULT;
result

openGauss=# SELECT 8000+500 < ANY (array[10000,9000]) AS RESULT;
result

(1 row)
e AlL(array)
expression operator ALL (array expression)

AMESHHRE— T HAREN, BRE— 1 HAE. LMFRELAERE
R EAFHERIANE—ITEREH T MR, WRERVRERR

=8
- ﬂﬂiﬁﬁﬁﬂ’ﬂtbiﬁéﬁ%ﬁﬁ%gﬁ ( BIRHAEARSFETENBR ) , MALLAYZE
B htrue,

- MRFENESIMHERERNRE, VALLRIER 9false,

- WIRFMABERAXTE—INULLEH, NALLAILEERFINULL, INRAIDFIA
AOEAINULL , TALLBYERBE B ANULL(FLEER TR IR ESaIae8
FREER), 59, MRGBIEEREIXFEEnUlTTEHELLRER
RERE, NWALLSEREENULL(FELE A& RIBER TS EIAEH
ZH), MfARE. XHENGESFISQUEREIZENHR/REASINIZE—E

B9
=~
openGauss=# SELECT 8000+500 < ALL (array[10000,9000]) AS RESULT;
result
t
(1 row)
/,— s,
EEILSW
EET:

row_constructor operator row_constructor

FINERR— T THIERS, WMITEVNEGHERNBENFR, S—1TEEITHER, 17tk
BRAVHER=, <>, <, <=, >=FRFN, SEHP—MEURNENST .

=<>HIBHHRERFE RSB AR . MRMITENFEFREAZIETHEES, WIARTE
ITERZEN; NRRTENIEFERAIEEHBEFES, WIAARTEESEN; &
MELREERZARFAT (null) o

JF<, <=, >, > =1ERT, THETENEIGRRLLE, BB — R EEMTT
ZE X ATHTE. MR TEHREEERLD—nulliE, NEEEERZREA9
(null) , BEMXIFTTERILLRER NRAENER

A

openGauss=# SELECT ROW(1,2,NULL) < ROW(1,3,0) AS RESULT;
result
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6.10 WHERE 1

SRIIFERBEERMNETHEEIEN, MAILAESELECTIE@RIIWHEREF
T, NmEER(IANEEZEIE . WHEREFOMp—MTIERERER, BFEESH
TERENAIEHE , WMNREENFRMEHTE, FREINRPIIEFEIE.

AR
SELECT
{*| [column, ..] }

[ FROM from_item [, ..] ]
[ WHERE condition 1;

2#1508
e WHEREFH
WHEREFAM—MTIEREFRIAT, FARY4E/\SELECTEIGASEE . EWHEREF
AP LMEBICRIZEEFSIZEEERT, I >, < =, LIKE, NOT &5,
e condition

c%)ndition%i&lﬁ]ﬁ?ﬂ?ﬁfﬂﬁiﬁgﬁ%‘%iiﬁ, HURHBIZFERITEHASBIG

251
(FERZEIZE FHEEZF customer_t1,

e AND

#%Zlc_customer_idhelloBc_customer_sk93869(947 .

openGauss=# SELECT * FROM customer_t1 WHERE c_customer_sk = 3869 AND c_customer_id =
'hello’;

c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +

3869 | hello | Grace | | 1000

3869 | hello | Grace | | 1000
3869 | hello | | |
3869 | hello | | |

(4 rows)

e OR

#%Zlc_customer_skAkF 698585 c_customer_idghellofd1T .
openGauss=# SELECT * FROM customer_t1 WHERE c_customer_sk > 6985 OR c_customer_id = 'hello’;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
3869 | hello | Grace | | 1000
3869 | hello | | |
3869 | hello | |
9976 | world | James | | 5000

(5 rows)
e NOT NULL

#ZFcustomer_t17c_last_nameFEBRAATHIT.

openGauss=# SELECT * FROM customer_t1 WHERE c_last_name IS NOT NULL;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount
+ + + +

(0 rows)
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e BETWEEN

#Zc_customer_sk#E4000F19000Z [EIHY4T .
openGauss=# SELECT * FROM customer_t1 WHERE c_customer_sk BETWEEN 4000 AND 9000;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +

6985 | maps | Joes | | 2200

4421 | Admin | Local | | 3000
(2 rows)

6.11 ORDER BY FfJ

ORDER BYXIRISELECTIEAIHGREFIRI—FzE S EIRHITHEF (ASC) &R
( DESC) #31,

EEER
SELECT
{*| [column, ..] }
[ FROM from_item [, ...] ]
[

[ ORDER BY {expression [ ASC | DESC ] }];

SR
e ORDER BYFH]
XISELECTIERIMG RISEIRVEWRIHITH FakfE FHFF . XJFORDER BYFRIANHFE
CEZAENEDE
- BSRERAORIIEITHEF, MRX—FIAERR, URET—FRXH
HHTECR, fRILSEHE
- RN TAERBIFRAIEMERE, WiREIRFRE .

ANl

o XIERIBIEC_customer_skFEHMBEFHITHFHES .
openGauss=# SELECT * FROM customer_t1 ORDER BY c_customer_sk ASC;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +

3869 | hello | Grace | | 1000

3869 | hello | Grace | | 1000

3869 | | Grace | |

3869 | hello | | |

3869 | hello | | |

4421 | Admin | Local | | 3000
6985 | maps | Joes | | 2200

9976 | world | James | | 5000

(9 rows)

o XIERIBIEC_customer_skFEHMBEFHITIEFHES .
openGauss=# SELECT * FROM customer_t1 ORDER BY c_customer_sk DESC;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
| | |

9976 | world | James | | 5000
6985 | maps | Joes | | 2200

4421 | Admin | Local | | 3000
3869 | hello | Grace | | 1000

3869 | hello | | |

3869 | hello | Grace | | 1000

3869 | | Grace | |

3869 | hello | | |

(9 rows)
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6.12 DISTINCT

DISTINCTXEF5SELECTIET—i#efE, ATFXKRESICR, RRIE—MICR.
H—IPERPEZSNEEICR, JIREUXHEFAVICRA, DISTINCTXEFMESIFIIER
X, ERKEE—IRICR, MASKNESICR,

EEEIU
SELECT DISTINCT [ ON ( expression [, ...] ) 11

{*| [column, ..]}
[ FROM from_item [, ..]1 I;

SR

e DISTINCT [ ON ( expression [, ...] ) ]

MSELECTRIEREFRFRFIBEESNT, FEREFISITEHEE—.
RIRBRLEL EHIFRIAN LIS HERERVITES TS

ON ( expression [, ...]
—1T,

Al
fEZFRcustomer_t1HIENFISEURE:

openGauss=# INSERT INTO customer_t1 (c_customer_sk, c_customer_id, c_first_name,Amount) VALUES
(6881, 'maps', 'Lily',1000),
(4320, 'tpcds!, 'Lily',2000);

IR T

openGauss=# SELECT * FROM customer_t1 ;

c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+.

+ + +

3869 | hello

| 1000

| Grace |
3869 | hello | Grace | | 1000
38609 | | Grace | |
3869 | hello | | |
3869 | hello | | |
I I I I
6985 | maps | Joes | | 2200
9976 | world | James | | 5000
4421 | Admin | Local | | 3000
6881 | maps | Lily | | 1000
4320 | tpcds | Lily | | 2000
(11 rows)

&Eifcustomer_t1ZFRFEFERIC_first_name , EFRFEMLilyF1="Grace,

openGauss=# SELECT c_first name FROM customer_t1 ;

c_first_name
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Lily
(11 rows)

FESELECTIERPEMDISTINCTXEF . NERFELILKI, EEHRCSEHMR.

openGauss=# SELECT DISTINCT c_first_name FROM customer_t1 ;
c_first_name

Joes
Lily
(6 rows)

6.13 GROUP BY F4J

GROUP BYIERIFISELECTIEG—ife(ER, ARXIMBRIAEREHRITHHE. LT —5
SEZSIIHITHE, BEEDBRIFIGIRIFE,

EEEL

SELECT

{*| [column, ..] }

[ FROM from_item [, ..] ]

[ WHERE condition ]

[ GROUP BY grouping_element [, ...] ]

[ ORDER BY {expression [ ASC | DESC ] }1;
SHIRA

e GROUP BYFH
BENERIEE—ISHSINEDE, BEEFNA—E,

GROUP BYE—/ SELECTiEAIHR, FIEWHRERFAMISHE, ORDER BY AHIE]
[T

ANl

ZFcustomer_t1RFEEEEMC_first_name, 1RIEC first name=xERH4A, FH3KF0

Amount,

openGauss=# SELECT c_first_name, sum(Amount) FROM customer_t1 GROUP BY c_first_name;
c_first_name | sum
______________ R

James | 5000

Grace | 1000

Local | 3000
|

Joes | 2200

Lily | 3000

(6 rows)

6.14 HAVING Ff]
HAVINGFEI R LALEF A5 D AR R Z B EIE

WHEREFEERFIES FiR B &4, MHAVINGFANIZERGROUP BYFa 89 HE
B,
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ARSI

SEREA

ANl

SELECT

{*| [column, ..] }

[ FROM from_item [, ...] ]

[ WHERE condition ]

[ GROUP BY grouping_element [, ...] ]

[ HAVING condition [, ...] ]

[ ORDER BY {expression [ ASC | DESC ] }1;

e HAVINGFH

5GROUP BYFAEL & ARIEEIFIRAYE . HAVINGFERAN—LEIES—1E
#HELLR, REHEHAVINGFIHRNZERIAAIE S SBIRINER .

TEEANSHERIEC first_nameZER(E#HITHEH, FHHEc first_nameZERANTEDTF
2 HiE:

openGauss=# SELECT c_first_name FROM customer_t1 GROUP BY c_first_name HAVING
count(c_first_name) < 2;

ZRUIT

c_first_name

Joes
(4 rows)

TESEFPEHERIEC_first_nameFRIEHITHH, FEBTRAVTHEAT1HIE:

openGauss=# SELECT c_first_name FROM customer_t1 GROUP BY c_first_name HAVING
count(c_first_name) > 1;

ZRUT

c_first_name

Lily
(2 rows)

6.15 HYIa)/ B AR AR ERF
ST E R

FAPE(ERRIEFN B HBRERTRTS, XINAYIRIFEGS(EFARBIBRISREIRIZ/S h, LAFSR
HIEFEERITIRFPERIHREEE SR PTH—, A=A IFHARER .

tEan T ERAIR B IR EEE A M S B MFR BiEIR .

SELECT date '2001-10-01" - '7' AS RESULT;
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% 6-3 Y a)F0 B HARAEST
B | =B

+ openGauss=# SELECT date '2001-9-28' + integer '7' AS RESULT;
result
2001-10-05
(1 row)

openGauss=# SELECT date '2001-09-28' + interval '1 hour' AS RESULT;
result

2001-09-28 01:00:00
(1 row)

openGauss=# SELECT date '2001-09-28' + time '03:00' AS RESULT;
result

2001-09-28 03:00:00
(1 row)

openGauss=# SELECT interval '1 day' + interval '1 hour' AS RESULT;
result

1 day 01:00:00
(1 row)

openGauss=# SELECT timestamp '2001-09-28 01:00' + interval '23 hours' AS RESULT;
result

2001-09-29 00:00:00
(1 row)

openGauss=# SELECT time '01:00' + interval '3 hours' AS RESULT;
result

04:00:00
(1 row)

- openGauss=# SELECT date '2001-10-01' - date '2001-09-28' AS RESULT;
result

openGauss=# SELECT date '2001-10-01' - integer '7' AS RESULT;
result

2001-09-24 00:00:00
(1 row)

openGauss=# SELECT date '2001-09-28' - interval '1 hour' AS RESULT;
result

2001-09-27 23:00:00
(1 row)

openGauss=# SELECT time '05:00' - time '03:00' AS RESULT;
result

02:00:00
(1 row)
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BNl

openGauss=# SELECT time '05:00' - interval '2 hours' AS RESULT;
result

03:00:00
(1 row)

openGauss=# SELECT timestamp '2001-09-28 23:00' - interval '23 hours' AS RESULT;
result

2001-09-28 00:00:00
(1 row)

openGauss=# SELECT interval '1 day' - interval '1 hour' AS RESULT;
result

23:00:00
(1 row)

openGauss=# SELECT timestamp '2001-09-29 03:00' - timestamp '2001-09-27 12:00" AS RESULT;
result

1 day 15:00:00
(1 row)

openGauss=# SELECT 900 * interval '1 second' AS RESULT;
result

00:15:00
(1 row)

openGauss=# SELECT 21 * interval '1 day' AS RESULT;
result

21 days
(1 row)

openGauss=# SELECT double precision '3.5' * interval '1 hour' AS RESULT;
result

03:30:00
(1 row)

openGauss=# SELECT interval '1 hour' / double precision '1.5' AS RESULT;
result

00:40:00
(1 row)

B8]/ E HAEREL

e age(timestamp, timestamp)
R BRINSEIER, FUSE. B. BEOREE. HERERR, VWRHR
E7R A%, ANSaLIEFtimezonediEi A tHtimezone,
IR[EEZERY: interval
)
openGauss=# SELECT age(timestamp '2001-04-10', timestamp '1957-06-13");

age

43 years 9 mons 27 days
(1 row)
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age(timestamp)

iR SREEMSEER, ASULIHHE A Htimezone,

IREHEZERY: interval

TR
openGauss=# SELECT age(timestamp '1957-06-13');
age

60 years 2 mons 18 days
(1 row)

clock_timestamp()

AR SERYRTEPAY S REIRTIEIE
IREIEZER: timestamp with time zone
1

openGauss=# SELECT clock_timestamp();
clock_timestamp

2017-09-01 16:57:36.636205+08
(1 row)

current_date
R SETERR.
IR[EEZEEY: date
=~

openGauss=# SELECT current_date;
date

2017-09-01
(1 row)

current_time
iR SguAdE,
IREIEZEERY: time with time zone

M-

openGauss=# SELECT current_time;
timetz

16:58:07.086215+08
(1 row)

current_timestamp

i T T = =) ST

IREIEZEER: timestamp with time zone
=~

openGauss=# SELECT current_timestamp;
pg_systimestamp

2017-09-01 16:58:19.22173+08
(1 row)

date_part(text, timestamp)

iR SRENEHA/RIEMERFERYE, FIaNFaE/\TaIE. F¥Textract(field

from timestamp) .

timestamp3£8Y: abstime. date. interval. reltime. time with time zone.
time without time zone. timestamp with time zone. timestamp without

time zone,
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IR[EEZERY: double precision

A

openGauss=# SELECT date_part(‘hour', timestamp '2001-02-16 20:38:40');
date_part

20
(1 row)

date_part(text, interval)

fEiA: SREYEHR/RYEEPFERYE . SREVBRMERT, WMRBMEXTF12, NES
12094 . EFextract(field from timestamp) o

IR[EIEZERY: double precision

~f:

openGauss=# SELECT date_part('month’, interval '2 years 3 months');
date_part

date_trunc(text, timestamp)

A BEEISHtextiEENBE.

IREEZER: interval. timestamp with time zone. timestamp without time
zone

i

openGauss=# SELECT date_trunc('hour', timestamp '2001-02-16 20:38:40');
date_trunc

2001-02-16 20:00:00
(1 row)

trunc(timestamp)

A BUMEREE

aNTE

openGauss=# SELECT trunc(timestamp '2001-02-16
20:38:40");

trunc

2001-02-16 00:00:00
(1 row)

daterange(arg1, arg2)

fmA: IREXAYENAR(ERE . arg1Flarg2a92£E date.,
IR[OEZER: daterange

M

openGauss=# select daterange('2000-05-06','2000-08-08");
daterange

[2000-05-06,2000-08-08)
(1 row)

extract(field from timestamp)
R SREVINETRYE
IR[EHEZEE: double precision

5

openGauss=# SELECT extract(hour from timestamp '2001-02-16 20:38:40');
date_part
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20

(1 row)

extract(field from interval)

A REXBMEYE. NRXF12, WEXS12894&,

IR[EHEZEEY: double precision

i

openGauss=# SELECT extract(month from interval '2 years 3 months');

date_part

_______;__

(1 row)

isfinite(date)

A MiXRENEMEE,

IREEZERY: Boolean

=~

openGauss=# SELECT isfinite(date '2001-02-16");

isfinite

t_ ________

(1 row)

isfinite(timestamp)

R M FIEEEABEATE .

IR[E{EZEES: Boolean

=~

openGauss=# SELECT isfinite(timestamp '2001-02-16 21:28:30');

isfinite

t_ ________

(1 row)

isfinite(interval)

mA: MiXEREABMEXE,

IR[E{EZEES: Boolean

il

openGauss=# SELECT isfinite(interval '4 hours');

isfinite

t_ ________

(1 row)

justify_days(interval)

A BataEfRLAB (30KA—B ) RE8fL,

IREIEZEE: interval

)

openGauss=# SELECT justify_days(interval '35 days');

justify_days

| e 5 41

(1 row)

justify_hours(interval)

A BaaElRLAKR ( 24/0N\BTR—X ) REfL,

IREEZERY: interval
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openGauss=# SELECT JUSTIFY_HOURS(INTERVAL '27 HOURS');
justify_hours
1 day 03:00:00
(1 row)
justify_interval(interval)
A Z58justify_daysFQjustify_hours, J&%interval,
IR[EYEZERY: interval
M
openGauss=# SELECT JUSTIFY_INTERVAL(INTERVAL '1 MON -1 HOUR');
justify_interval
29 days 23:00:00
(1 row)
localtime
fEk: SHEAdE.
IREHEZEE: time
M
openGauss=# SELECT localtime AS RESULT;
result

16:05:55.664681
(1 row)
localtimestamp
A : SRIEERRATEL.
IR[EYEZERY: timestamp
<l
openGauss=# SELECT localtimestamp;

timestamp
2017-09-01 17:03:30.781902
(1 row)
now()
fEd: SRUEERRATE.
IRENEZEEL: timestamp with time zone
=~
openGauss=# SELECT now();

now

2017-09-01 17:03:42.549426+08
(1 row)
timenow
R SETE AR AYE .
IR[EIEZER: timestamp with time zone
=~
openGauss=# select timenow();

timenow
2020-06-23 20:36:56+08
(1 row)
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i

e numtodsinterval(num, interval_unit)
A B NintervalZEEY . numJgnumericERUH =, interval_unithE
ERRESE (DAY | 'HOUR' | 'MINUTE' | 'SECOND')
i

openGauss=# SELECT numtodsinterval(100, 'HOUR');
numtodsinterval

100:00:00
(1 row)

openGauss=# SET intervalstyle = a;

SET

openGauss=# SELECT numtodsinterval(100, 'HOUR');
numtodsinterval

+000000004 04:00:00.000000000
(1 row)

e pg_sleep(seconds)
A PRSSI/LIZMERATE, BFD,
R[EEZEE: void
1

openGauss=# SELECT pg_sleep(10);
pg_sleep

(1 row)
e statement_timestamp()
fk: SRIEERRATEL.
IREIEZER: timestamp with time zone

<

openGauss=# SELECT statement_timestamp();
statement_timestamp

2017-09-01 17:04:39.119267+08
(1 row)

e sysdate
A : SRIEERRATE].
R[EHEZERY: timestamp

5

openGauss=# SELECT sysdate;
sysdate

2017-09-01 17:04:49
(1 row)

e timeofday()
A HaiHEARATE (&clock_timestamp, {BRiR[EAT/Itext ) o
IR[EIEZRE: text

5

openGauss=# SELECT timeofday();
timeofday

Fri Sep 01 17:05:01.167506 2017 CST
(1 row)
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transaction_timestamp()
A : SRIEEAKATE], Scurrent_timestampEX o
IREMEZERY: timestamp with time zone

A

openGauss=# SELECT transaction_timestamp();
transaction_timestamp

2017-09-01 17:05:13.534454+08
(1 row)

add_months(d,n)
R BFitErEsdBEinEnBRIRTE .
IREEZEE: timestamp

~f:

openGauss=# SELECT add_months(to_date('2017-5-29', 'yyyy-mm-dd'), 11) FROM sys_dummy;
add_months

2018-04-29 00:00:00
(1 row)

last_day(d)
A BFitEERdEBARE—XIATE,
IRENEZERS: timestamp

~f:

openGauss=# select last_day(to_date('2017-01-01", 'YYYY-MM-DD')) AS cal_result;
cal_result

2017-01-31 00:00:00

(1 row)

next_day(x,y)

A BFirEREaxFFEi T —N2E)1 (y) A9diE.
IREEZER: timestamp

=~

openGauss=# select next_day(timestamp '2017-05-25 00:00:00','Sunday')AS cal_result;
cal_result

2017-05-28 00:00:00
(1 row)

tinterval(abstime, abstime )
) el == s <O Tl FES T [
IREEZEERS: tinterval

~f:

openGauss=# call tinterval(abstime 'May 10, 1947 23:59:12', abstime 'Mon May 1 00:30:30 1995');
tinterval

["1947-05-10 23:59:12+09" "1995-05-01 00:30:30+08"]
(1 row)

tintervalend(tinterval)

R IR[Etintevalf9455RATE]
IR[EIEZER: abstime

=~
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openGauss=# select tintervalend('["Sep 4, 1983 23:59:12" "Oct4, 1983 23:59:12"]");
tintervalend

1983-10-04 23:59:12+08
(1 row)

e tintervalrel(tinterval)
R HEFREtintervalB94EXTATE
IR[EEZER: reltime
=~

openGauss=# select tintervalrel('["Sep 4, 1983 23:59:12" "Oct4, 1983 23:59:12"]");
tintervalrel

TIMESTAMPDIFF
e  TIMESTAMPDIFF(unit , timestamp_expr1, timestamp_expr2)

timestampdiffERELZ21TTE RN HEREY 8] Z (8] (timestamp_expr2-timestamp_expr1)fY
ZE, FLAunitFZziREIZEER , timestamp_expr1, timestamp_expr2@ARE—1
timestamp. timestamptz. dateZSBHYEFRIAR . unitRRHEFH N BEIZERIE,

(D) ieA
ZERE EopenGaussFESMYZERIAT ( Bldbcompatibility = 'B') B3, EAhERIARTIFZERA
e year
9,
openGauss=# SELECT TIMESTAMPDIFF(YEAR, '2018-01-01, '2020-01-01");
timestamp_diff

(1 row)

e (uarter

=K.

openGauss=# SELECT TIMESTAMPDIFF(QUARTER, '2018-01-01', '2020-01-01');
timestamp_diff

(1 row)
e month

BB,

openGauss=# SELECT TIMESTAMPDIFF(MONTH, '2018-01-01', '2020-01-01");
timestamp_diff

(1 row)
e week
==1-11 8

openGauss=# SELECT TIMESTAMPDIFF(WEEK, '2018-01-01', '2020-01-01");
timestamp_diff
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EXTRACT

day
Xo

openGauss=# SELECT TIMESTAMPDIFF (DAY, '2018-01-01', '2020-01-01");
timestamp_diff

(1 row)
hour

N

openGauss=# SELECT TIMESTAMPDIFF(HOUR, '2020-01-01 10:10:10', '2020-01-01 11:11:11");
timestamp_diff

(1 row)
minute

Ak
openGauss=# SELECT TIMESTAMPDIFF(MINUTE, '2020-01-01 10:10:10', '2020-01-01 11:11:11");
timestamp_diff

(1 row)
second

o

openGauss=# SELECT TIMESTAMPDIFF(SECOND, '2020-01-01 10:10:10', '2020-01-01 11:11:11");
timestamp_diff

microseconds

fota (B34E/ N E1ERS ) 5kklA1,000,000,

openGauss=# SELECT TIMESTAMPDIFF(MICROSECOND, '2020-01-01 10:10:10.000000', '2020-01-01
10:10:10.111111");
timestamp_diff

111111
(1 row)

timestamp_expr&BitX
openGauss=# SELECT TIMESTAMPDIFF(HOUR,'2020-05-01 10:10:10-01','2020-05-01 10:10:10-03');
timestamp_diff

EXTRACT (field FROM source)

extractEREM B HAsK AT EREERMEN 71, LLaneE. I, source/RE—N
timestamp. timedkintervalZEBIFEFRIAT ( 2B hdatefIFRIATN RIS
timestamp, BEUWHATLIA) o fieldR—MRRIFHEFHTE, BSiEENEEIEG
ENAYIE . extractBREUR[EIZEE 9double precisionfY#{E . fieldBEVESEBEL A,

century
[LEE

$E—MELEM0001-01-01 00:00:00 ADFFHE . XNENXIERTFFREEREHBIE
XK, ®80HE, BEENATTRINELEEIATTIHE,
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6 BPEIREIE

M

openGauss=# SELECT EXTRACT(CENTURY FROM TIMESTAMP '2000-12-16 12:21:13');
date_part

20
(1 row)

day
- fRsourceHtimestamp, FTrRBMHEMBHE (1-31) .

openGauss=# SELECT EXTRACT(DAY FROM TIMESTAMP '2001-02-16 20:38:40');
date_part

16
(1 row)

- WN%sourceAinterval, TRKE.
openGauss=# SELECT EXTRACT(DAY FROM INTERVAL '40 days 1 minute');
date_part

40
(1 row)

decade

FBRLL10,

openGauss=# SELECT EXTRACT(DECADE FROM TIMESTAMP '2001-02-16 20:38:40');
date_part

BRENEL, 28X (0) FEHN (6) .

openGauss=# SELECT EXTRACT(DOW FROM TIMESTAMP '2001-02-16 20:38:40');
date_part

doy
—FERETLX (1~365/366)

openGauss=# SELECT EXTRACT(DOY FROM TIMESTAMP '2001-02-16 20:38:40');
date_part

47
(1 row)

epoch

- %1% sourcefgtimestamp with time zone, F3<E1970-01-01 00:00:00-00
UTCLISRBIRYES (LERuTRERRAZEL) ;
NS sourcegdateFOtimestamp, FRE1970-01-01 00:00:00-0025 A &)L
SRASRDEL;
gNRsourceinterval, FRRAJEIEFRRISFIEL.

openGauss=# SELECT EXTRACT(EPOCH FROM TIMESTAMP WITH TIME ZONE '2001-02-16
20:38:40.12-08'");

date_part

982384720.12
(1 row)
openGauss=# SELECT EXTRACT(EPOCH FROM INTERVAL '5 days 3 hours');

date_part

442800

(1 row)
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- fgepoch{Bi&iE AT EEAYSIE
openGauss=# SELECT TIMESTAMP WITH TIME ZONE 'epoch' + 982384720.12 * INTERVAL '1
second' AS RESULT;
result

2001-02-17 12:38:40.12+08
(1 row)

hour

INEFIE (0-23)

openGauss=# SELECT EXTRACT(HOUR FROM TIMESTAMP '2001-02-16 20:38:40');
date_part

20
(1 row)

isodow
—AEILX (1-7)
FH—R11, EHFXH7,

(1] %88
IRT 28X, #SdowiBE .

openGauss=# SELECT EXTRACT(ISODOW FROM TIMESTAMP '2001-02-18 20:38:40');
date_part

isoyear
RHARAYISO 8601HREF ( RERTIEMR) -

BrEEER—HRIESYES1B48/9ISOFE, PRLEF/II A28 TR
ISOF A BER AR TFBHAAIE . FREE RS HEERIweekiEid

openGauss=# SELECT EXTRACT(ISOYEAR FROM DATE '2006-01-01');
date_part

(1 row)
openGauss=# SELECT EXTRACT(ISOYEAR FROM DATE '2006-01-02');
date_part

microseconds

ot (B34E/ N EERS ) 3klA1,000,000,

openGauss=# SELECT EXTRACT(MICROSECONDS FROM TIME '17:12:28.5");
date_part

28500000
(1 row)

millennium

T,

20;%28 (19xxF ) BEEAMNERES-NMTER ., F=PTEN2001F1818ERT
J:F Ho

openGauss=# SELECT EXTRACT(MILLENNIUM FROM TIMESTAMP '2001-02-16 20:38:40');
date_part
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milliseconds

el ( E4E/NEERS ) -LA1000, B FECaEREI .
openGauss=# SELECT EXTRACT(MILLISECONDS FROM TIME '17:12:28.5");
date_part

minute

o8Pt (0-59) o
openGauss=# SELECT EXTRACT(MINUTE FROM TIMESTAMP '2001-02-16 20:38:40'");
date_part

38
(1 row)

month

MR sourcefgtimestamp, FrR—FERIBHEL (1-12) o

openGauss=# SELECT EXTRACT(MONTH FROM TIMESTAMP '2001-02-16 20:38:40');
date_part

(1 row)

W8 sourceAinterval, FRBRIEE, ABRII12BU&E (0-11) o

openGauss=# SELECT EXTRACT(MONTH FROM INTERVAL '2 years 13 months');
date_part

quarter

ZRFIEANZEEE (1-4)
openGauss=# SELECT EXTRACT(QUARTER FROM TIMESTAMP '2001-02-16 20:38:40'");
date_part

(1 row)
second
g, BIE/INEERS (0-59) o

openGauss=# SELECT EXTRACT(SECOND FROM TIME '17:12:28.5');
date_part

timezone

'_?JLUTCE’\JEB“Z{FM%%, BAR . EENNUTCHRIAAMIK, REXIMUTCREIRARY
X,

timezone_hour

X {mEERY/\BTEBD

timezone_minute

X R ERI o HERD .

week

ZREMENEHNERSEILE, 1SO 8601EX —FHFE—RAE S 1ZFN—ANH
(1S0-8601 RIFIMNEHI—FER ) . AiER, —FNE—ERNEE—E.

FEISOENXE, —BRIL/LRKAIgeRm—ERIsE52e & E53E, +—ANRBLX
AREET—FE—E, tbin, 2005-01-0122004F/9553/F, M2006-01-012
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date_part

20055895852, 2012-12-3122013FMFE—E. EilisoyearFEFweek—it
FERALSEE—SIER.

openGauss=# SELECT EXTRACT(WEEK FROM TIMESTAMP '2001-02-16 20:38:40');

date_part

e year
FDIE

openGauss=# SELECT EXTRACT(YEAR FROM TIMESTAMP '2001-02-16 20:38:40');
date_part

date_partER#REEFAIIngresEHETRIEM_EFIERY (ZREENTSQLIRHEREL

extract) :

e date_part('field', source)

XEBRYfieldSHWRE—NFEMH, MA— 1B, B@fieldSextract—#E, #
M52 WEXTRACT,

o~

openGauss=# SELECT date_part('day', TIMESTAMP '2001-02-16 20:38:40');
date_part

16
(1 row)
openGauss=# SELECT date_part('hour', INTERVAL '4 hours 3 minutes');
date_part

F6-427R 7 I LAR TSIV B HBFNES B ERVIERR -

% 6-4 [T HHA/EFERELAVEC

eS| &= R

/B HH —XRAVINETEL (01-12) &
HH12 —XRAVINETEL (01-12) &
HH24 —XRAY/NETEL (00-23) o

yarz MI 7% (00-59)

b SS # (00-59) .
FF {4#%> (000000-999999 ) ,
SSSSS FRER% (0-86399) o

E.TF | AMZZAM. EFFR
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B2 6 ERIIESTE
5 B R
PMagP.M. TFRR,
F Y,YYy wESHFE (4FESM) .
SYYYY RITHIPINZIE
YYYY F (4FESML)
YYYy FHR=.
YY FHERLL.
Y FHRE—L,
IYYY ISOFF (4fUskEZAL)
Yy ISOFNRE=1,
Y ISOFRIFRIEHNL.
| ISOFHIERE—1,
RR {-E/EE)SEWE (AJfE21 7 f#20tHECRYE
Va) o
RRRR O REARI R . Bz, MFIRRAVIR
EEtEE, &M, WFIYYYYIEE .
e BCEiB.C. L2ohriR. BC (A7Thl) , AD (A7tfE) -
e ADZFA.D.
B MONTH 2RAXERNE (ZHEFRNIFH) .
MON AEB/BERMNE (3FF/)
MM Bip% (01-12) .
RM TEHFHAS (1-XI1; 1=AN) (K5) .
x DAY 2RKAXEHE (ZHEFRAIFH) -
DY BEXSHIE (3FF) .
DDD —FEr9H (001-366) -
DD — P HEERA (01-31) .
D —EENA (1-7; AAR1) .
& w —MNBENEH (1-5) (F—RANZB%E—X
FHR) o
wWw —EBEH (1-53) (FE—RAMNZFNE—X
FHE) o
\W %O)—EEE’\JJ%%Z (F— 1 EHNESE—E
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S 6 B HIEETE
el == A
g cC a2 (2f2) (21 tHL2M 2001-01-01 FER )
A J gm;&a (B7tei 4712 &1 B 1 BRAOX
= Q =,

(AR

ERPRRITEFAIAN N T :
o BABIREFMHTE00~492Z[8):
SHISFPRIERE00~49218), IREEFRRIBIRAAI =SB FMAIRIRAAERE .
SHISFPRIEAAES0~99 218, REIEFPRIBIMALESBIFMAYRIRAANT .
o BIABRFMTES0~99Z[8):
SRS PRIERE00~49218), REEFPRIBIMALZ S BIFM AR -
SRS PRIERAES0~99 218, REIEFPRIBIRAAI SR FMAIRIRAAERE .

6.16 I\ PCECHR(ERT

R R T = IR AYSCIMR TV PLACAYTSIA: SQL LIKESR{ERF. SIMILAR TO#RESRT
FIPOSIX-NABRIENRIZTC . FRT7XLERIURIERFIN, BB LRI B TIEEL
BltiFRHELEMEDBE — 1 H.

LIKE

iR FIEFrrRE AL ELIKEFRIRNF/HE . IRFABESRHAMRRI
o, MLIKESRATLREINE (NOT LIKERIATURENR ) , BNREIER (NOT LIKESR
EHREE ) .

PLACRIN:

1.

IIRERF R EE SRR IUECEEN BAIRHRA BER T . AR E LIRS P{H{alfz
BHFY, B ARAB D SHLFIEE
TRk () KF (CE) HIENFR,;, BHS (%) KFREEENER .
ENRENAENTEREE LSS, ERENERXEBNFHFURBISEET
o WRFHAEBRERTFHINIRE N, RENLEFHERELE, tha
LAFBESCAPEFAIIEE— 1A EIBIEFTF o
ENFEMEFHERE, ERMLEFT. IIEE— 1 EaRMENERES,
BRI ERESQLEAEER IR FE.
(1] A8
2#standard_conforming_stringsiZ & Joffif, EXREEHPSIEMRRILERTEHIN
5, Elt, 5—LEENMNRMEHER IR EETETRESNUMNMRME ((RALUEZR
ESCAPEIEF— M A EMILE F AR RIXFER, XIERMER B RLIKERNSTHFRT
T o BIARFHINADTHRINTHFER, FILMRERRZER MR ) -

EEAMYSQLEUEIENRT, SRl LUBISSESCAPE "I RIERNE =R, XHEAILIE
HUthFEFRLEE, (ERIRBDNEXRA TYEIB D SERAFINTHRS L.
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ERYIE 6 BPHIREE
5. XEFILIKERLURFEIELIKE, XEIRELIKEX/NEEUK, ILIKEX/NEAREUH,
6. IRIEFRF~~FMTFLIKE, BRIERF~~FRTFILIKE,
B
openGauss=# SELECT 'abc' LIKE 'abc' AS RESULT;
result
_t_ _________

(1 row)
openGauss=# SELECT 'abc' LIKE 'a%' AS RESULT;
result
_t_ _________
(1 row)
openGauss=# SELECT 'abc' LIKE '_b_" AS RESULT;
result
_t_ _________
(1 row)
openGauss=# SELECT 'abc' LIKE 'c' AS RESULT;
result
_f_ _________
(1 row)
SIMILAR TO

f#i&: SIMILAR TOIMEFFRIEE CRIRNE RIS E R MIRMOESE R AEFILIKE
JEERM, RASERSQLITERE XRIIENZRIATIRFREC .

PTACHRMY -

1. FLKE—#E, MEEFFRBECHIEI AR HRIRHEA BERTI . SREITAS
FEREREHOUERIFS, ZRDRABD STFMEE .

2. T (L) K5k (L) (FHos

BOS (%) AFRESHEABETT .

3.  SIMILAR TOt i FEIXLE M POSIXIENEiA S BAIE X U BT -

TCFAF aX

| TER (BMBEEZ—)

* RRESHHENRTRHESZIR

+ FrREEFEPIIR—RHEZIR

? FRESHIENRETRE—IR

{m} FRESHIEAITRIEFMR

{m,} FRESHIETMREEZIR

{m,n} RABEEFEPIRELMRHETE
Enix

0 B2 A SR — MBEIR

[] EIE—ERGZE, HEPOSIXIERIZRIA
—HF
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[EEZEA 6 BPHIREE
4. FISHLRFROILZIEFIEXYITFRAANTHRE X . BhRFRFAFERMNFILIKE
—,
Ml
openGauss=# SELECT 'abc' SIMILAR TO 'abc' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc' SIMILAR TO 'a' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc' SIMILAR TO '%(b|d)%' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc' SIMILAR TO '(b|c)%' AS RESULT;
result

POSIX IENIZRIAS,

iR FUREAXZ—NESRY, SREXN—MHEES (— M ENE ) ES., W
R— N ERENRAUEANENESFIN—RET, FHAIFX AR LEIZIENZFRIA
o POSIXIEMZFATIZM T EELIKEFOSIMILAR TOEREF TR ANES Y . F6-554
T ErE R FBFPOSIXIENZRIA TR T PUECHIIRIERT o

£ 6-5 IENRIAT ILACIR{ERT

BT iR il

~ CECIENZRIAR,, A/NE | 'thomas' ~ '*thomas.*
B

~* CEIENZEIAR, A/NE | 'thomas' ~* '*Thomas.*
ABUK

I~ AICEIEMZRIXT,, K/Jv | 'thomas' '~ '"*Thomas.*
S8

I~* ARICEIENFRIXR, K\ | 'thomas' I~* '*vadim.*
S8

uRFSWUR

1. SLUKERRE, ENFRAXATFTERBIEAUE, RIBZIENRALZbiE
BRSBTS ESRE.

2. [T EGREINTTFRIN, POSIXIENFRAR A5 FIMRH LB TTF T
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BB HIE

6.17 RERHE

6 BEPHIREE
TTFHF axX
A R FFLRIPCED
$ R ERARERIICED
LR ESBEANFRF

o~

openGauss=# SELECT 'abc' ~ 'Abc' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc' ~* 'Abc' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc' !~ 'Abc' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc'!~* 'Abc' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc' ~ 'Aa"' AS RESULT;
result

(1 row)
openGauss=# SELECT 'abc' ~ '(b|d)'AS RESULT;
result

(1 row)

openGauss=# SELECT 'abc' ~ 'A(b|c)'AS RESULT;

result

RAKEBDRIENFRIATVERETRERRUBAIT, (BRIENFRATVIATEERA St Frk
HEESKNREMESENRFEHTHIE . FENNIFREEIRRIEZENRE
UEREI, MRS, ZNIN_ EEDERRS . ERASIMILAR TOEIAYER
BERFNLZEMRGEK, EHSIMILAR TORM TRZSFIPOSIX-KIEENFRAREE
HYBES] . LIKERRLLEIAIAINE PSS, RNERZIFZSEARRERNEER

T,

sum(expression)

A FrEHAITHYexpressionEF 0o

IR[E]EE:

BERR FOASERIEREEIERREERAERN, BUTRREREXREE

i
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6 EPHIREIE

- YFFSMALLINTEEINTEIN, @A NBIGINT,
- XJFBIGINTHIAN, EHZEEIINUMBER .
- W FESEEA, HHZERIHDOUBLE PRECISION,

~f:

openGauss=# SELECT SUM(amount) FROM customer_t1;
sum

max (expression)
R FraiA1THexpressionfYExAfE

SHEE: FEHAE. HE. FF5H. BHI/ATEZEEL, IPV4AFNIPVeitit ( INETEY
FOCIDREY ) .

IREIZEE: 5S2¥HEREEE
B

openGauss=# SELECT MAX (c_customer_sk) FROM customer_t1;
max

min(expression)
iR FrEHAN{THexpressionfI&R/IME

ST (TRHA. FE. FRE. BHA/REEEL, IPVATTIPVelttE (INETEY
FICIDREY )

IREZEEY: 5SHEHREREMER

il

openGauss=# SELECT MIN (c_customer_sk) FROM customer_t1;

min

avg(expression)

A FrERmNERIE (BARAFY) .

IREIZEE:

X FHORBECECEEEAN, EREAENUMBERSEE,
XFHHAESMA, SR EDOUBLE PRECISIONZEEY,
BNFIMAEIEZEENERE .

M

openGauss=# SELECT AVG(AMOUNT) FROM customer_t1;
avg

2366.6666666666666667
(1 row)

count(expression)

A IR[EIZFPiFE Eexpression A AINULLAYITES .
R[EZEEY: BIGINT

=~

openGauss=# SELECT COUNT(c_customer_id) FROM customer_t1;
count
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count(*)

R IRBIFRPINCRITE.
IR[EIZEAY: BIGINT

i

openGauss=# SELECT COUNT(*) FROM customer_t1;
count

delta

fEA: IRE SR TR —{TRIZE(E.

2% numeric

REWEZERY: numeric

mode() within group (order by value anyelement)

iR RERSPEIIERGSAE, MRS MENERER, WiREEGIERD
{E;HE%Hﬁ%ﬂiﬁﬁﬂ%ﬁ&ﬂ’ﬂ%ﬁ)\ﬂEF‘%‘J‘:‘:‘:E*EIﬁ o Hefvalue BEIANSEL, TJLUIAE
IR[EIZEE: SigASHEEEER,

~f:

openGauss=# select mode() within group (order by value) from (values(1, 'a'), (2, 'b"), (2, 'c"))
v(value, tag);
mode

(1 row)

openGauss=# select mode() within group (order by tag) from (values(1, 'a'), (2, 'b"), (2, 'c")) v(value,
tag);

mode
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7

SREIREIE

SRE

gL="

e

7.1 9%R

7.2 JOIN

7.3 NULL{E
7.4 UNIONF4)
7.5 BI&

7.6 &5l

7.7 #EabIBtES
7.8 YLE

7.9 SCHEMA
7.10 ALTER TABLEEA
7.11 TRUNCATE TABLEIEA)
712 %

7.13 kR

7.14 HRFE
7.15 $i

7.6 B
7.7 ik Es
7.18 2
7.19 ¥IEARE
7.20 F&if
7.21 ;PR

7.22 B
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BRI 7 SREIREE

7.1 9%
ARFORTFFEBAR, FiToEEHRIITYRHEX LR AR IIENTEH o
WNRFEERARPIEIETN, (THEWLIERELL,
SRR LATECIEEAIE (1@1T CREATE TABLE 14 ) , sxERFRIEZENE (18
id ALTER TABLE &4 ) ,
ARAILARIRS TR . FIRARERTFS, RRIRHENARIENE,
openGaussHRE ISR T :

e NOT NULL: 1EREIIRBEFHENULLE,
e UNIQUE: HREZIVEEZME—HRY.

e PRIMARY KEY: NOT NULL #1 UNIQUE H9&5 . HBIRES (Zm NS FIRY
#e ) BlE—InR, B TFERSEREKEIRPHO—MEFENICHE. -

e FOREIGN KEY: {RIE—1FRFRIEIELE S — 1 RPIHERISIRTEN
e CHECK: {RIEFIHPRIBEMSIEERIFRM

NOT NULL &5

SUEEERT, WBRFIEELE, SIAMEANULL, ENRIFFIEASE, NREFERSIEF
ENULLE, BPAEEEZYI EENNOT NULLAER, IEEEXY EAERSIEFEE
NULLE, IEAEIERT, MRIZIIFENULLE, NSRS, ALK,

NULLSRBHIEEA—HEN, SREERIIVEIE.
Blgn, elEEstaff, LENFER, HFNAME, IDIRENETZTE,

openGauss=# CREATE TABLE staff(
ID INT NOT NULL,
NAME char(8) NOT NULL,
AGE INT
ADDRESS CHAR(50),
SALARY REAL

)

RRstaffiBAEIE . JIDFRIBATERN, HEFRERE.

openGauss=# INSERT INTO staff VALUES (1,'lily',28);

INSERT 0 1

openGauss=# INSERT INTO staff (NAME,AGE) VALUES ('JUCE',28);
ERROR: null value in column "id" violates not-null constraint
DETAIL: Failing row contains (null, JUCE , 28, null, null).

UNIQUE 45
UNIQUEAISRETREEN— N FRES N FRIVEA VST R Rl —.
STFHE—L5, NULLBEAREEREEN.

Bign, GliEkstaff1, XEESNFEE, HPAGERENUNIQUE, EIABERINFES
BiERFRIVICR.
openGauss=# CREATE TABLE staff1(

ID INT  NOT NULL,
NAME char(8) NOT NULL,
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BEZHIE

7 SREIREIE

AGE INT NOT NULL UNIQUE ,
ADDRESS CHAR(50),

SALARY REAL

)

LBRstaff I RIBALIE . SFRAGERBRARE—IFAEIER, HIEFEREIRE

openGauss=# INSERT INTO staff1 VALUES (1,'lily',28);

INSERT 0 1

openGauss=# INSERT INTO staff1 VALUES (2, 'JUCE',28);

ERROR: duplicate key value violates unique constraint "staff1_age_key"
DETAIL: Key (age)=(28) already exists.

PRIMARY KEY

PRIMARY KEYREHE, BRHIERPE—RICEIIH—IRR, FRORFREH—
HEZS N FERREEEESHE—RIFENULLE,

FREIFORME—LIRIABAS . — I RRBEEFPE—NER,
Bign, elEERstaff2, HIDRFEHE,

openGauss=# CREATE TABLE staff2(

ID INT  PRIMARY KEY
NAME TEXT NOT NULL,
AGE INT  NOT NULL,

ADDRESS CHAR(50),
SALARY REAL

)i
NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "staff2_pkey" for table "staff2"
CREATE TABLE

FOREIGN KEY

CHECK 4=

FOREIGN KeyBl#hMi2£95R, 15785 (zk—4B%!) PREDLRILE S — N RAINE—THhE
WAYE ., BE—1FPHIFOREIGN KEYIEM@SB—13E*HY UNIQUE KEY ( HE—£95RRY
§2) , BNEIPTRAMBRERZIES | BAREM .

fign, eliEFEstaff3, BENFE,

openGauss=# CREATE TABLE staff3(

ID INT PRIMARY KEY NOT NULL,
NAME TEXT NOT NULL,
AGE INT  NOT NULL,

ADDRESS CHAR(50),
SALARY REAL

)
BlE#E—5KDEPARTMENTER, FRI03MNFER, HPEMP_IDASMNE, S88staff3g9ID=F
E:
openGauss=# CREATE TABLE DEPARTMENT(

ID INT PRIMARY KEY ~ NOT NULL,

DEPT CHAR(50) NOT NULL,

EMP_ID INT references staff3(ID)
)

CHECKZYSRAEB— M /RETIAT, BXBBARFTHNEEZERITRIEYRER
EVERNESARAARERNT], SUSME—TREHBEAFSESEIEE
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BERHIE

7 SREREIE

7.2 JOIN

ERANFRARINENRMIZ RS |IRiZFROEE, MEXRLNREBEMPIFIAR DT
LASIRZANN=FER . expressionFRiATbH, WIRFE “<>NULL” g “! =NULL” , X
BiERTMM, FTEShRL “is NOT NULL” ,

Bgn, eliEZkstaffd, IFERSALARYFIIEBCHECKESR, fARIBALLIIE(EALRTO,

openGauss=# CREATE TABLE staff4(
ID INT PRIMARY KEY  NOT NULL,
NAME TEXT NOT NULL,
AGE INT  NOT NULL,
ADDRESS CHAR(50),
SALARY REAL CHECK(SALARY > 0)

)i
NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "staff4_pkey" for table "staff4"
CREATE TABLE

faakstaffAANEIE . SFERSALARYIEASUEA K TORY, HUEEREIHREE .

openGauss=# INSERT INTO staff4(ID,NAME,AGE,SALARY) VALUES (2, 'JUCE',16,0);
ERROR: new row for relation "staff4" violates check constraint "staff4_salary_check"
DETAIL: N/A

JOINFHRFIEREEIHBIENTEEREER, EFXUXRZEPERFE.
ffopenGausst, JOINGRFERESERY:

e CROSSJOIN : X%z

e INNERJOIN: RiE#E

e LEFT OUTERJOIN: Z4MERE
e RIGHT OUTER JOIN: BAyMERE
e FULL OUTERJOIN: &4M&ERE

LAZtable1#3Rtable2 BRI EIERESEE!, REFEINT:

openGauss=# SELECT * FROM table1;
name | city

_______ oo

Joes | BJ

Lily | BJ

James | SH

Grace | SZ

(4 rows)

openGauss=# SELECT * FROM table2;
id | name | dept
e Ao
1| Tommy | IT
2| Lily |IT
3| L |sales
4| Grace | IT
(4 rows)

RYEZBIERILFRIR, BIEMNXEPAETHNTEES
5l ¥gZtable1F13Etable2iH TRV IERE, ERUT,

openGauss=# SELECT * FROM table1 CROSS JOIN table2;
name | city | id | name | dept
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EoNER

ayhER

+ +omt +
Joes |BJ | 1| Tommy |IT
Joes |BJ | 2|Lily |IT
Joes |BJ | 3|Li |sales
Joes |BJ | 4| Grace|IT

Lily | BJ | 1| Tommy | IT
Lily |BJ | 2|Lily |IT

Lily | BJ | 3|Li |[sales
Lily | BJ | 4| Grace | IT
James |SH | 1| Tommy | IT
James |SH | 2| Lily |IT
James |SH | 3| Li |sales
James |SH | 4| Grace | IT
Grace |SZ | 1| Tommy | IT
Grace |SZ | 2| Lily |IT
Grace |SZ | 3|Li |sales
Grace |SZ | 4| Grace | IT
(16 rows)

(FRAREER, NRANEROEXZRFEERERSY, WX ERPIREEUEFA
BHFIER, SIBR— M ERE ., UHMEREREETEH, REHESRMEHITA
ZFee B MEER X RS,

RNiEEE—MRERINEESEE, BEARNEESET,

B EifFEtable1 1k table2d = EEnametBEIEYZ .

openGauss=# SELECT * FROM table1 a INNER JOIN table2 b ON a.name = b.name;
name | city | id | name | dept

+ Ar

Lily |BJ | 2|Lily |IT
Grace |SZ | 4| Grace | IT
(2 rows)

EINEERIETEEEEAP, BXBFARRTPENTAETILHEK, NREEGR
AR EICERITTE, ERETTEARNS .. MREAIRINERSR, FeekEITERITT
B, BRAXIRAYTTEERTE (NULL) o

AMNEEEIEES(FERAIXEEFHLEFT OUTER JOIN, tHFiRiR, AIMNERENENE
PREZEE X B F AinRIRP AR SIS BIEERM, MARNRPIEIELICES
WEEEEY, YR ERFFIIRNS.

il

openGauss=# SELECT * FROM table1 a LEFT OUTER JOIN table2 b ON a.name = b.name;

name | city | id | name | dept

+ ot +

Joes |BJ | | |

Lily |BJ | 2|Lily |IT
James |SH | | |
Grace |SZ | 4| Grace | IT
(4 rows)

AINEESEINEEEN, RRXBEFARKRTPIFIETTAEII L, REIZimRATE
ROIHEERSM, MARKTHSELICEDHREERREN, RPN
o

AINEEEIIEADRIXEFIIRIGHT OUTER JOIN,
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openGauss=# SELECT * FROM table1 a RIGHT OUTER JOIN table2 b ON a.name = b.name;
name | city | id | name | dept
+ +-———+ +

Lily |BJ | 2|Lily |IT
Grace |SZ | 4| Grace | IT

| | 3|Li |[sales

| | 1| Tommy | IT
(4 rows)

SHMNEETINNSEEEL . AMiRERPIOTTESE Y, RIZEEHERICERTTA,
{EANULLERE

o~

openGauss=# SELECT * FROM table1 a FULL OUTER JOIN table2 b ON a.name = b.name;
name | city | id | name | dept
Joes |BJ | | |
Lily |BJ | 2|Lily |IT
James |SH | | |
Grace |SZ | 4| Grace | IT
| | 3|Li |sales
| | 1| Tommy | IT
(6 rows)

7.3 NULL (B

IS NOT NULL

NULLEFRARIEIE . TELLRNULLFI0, ERENRAEND.

SIERR, FJLUEEIRILAFEHEERGEFHNULLE, FEE2INOT NULLAER,
APBNLEIS NULLFDIS NOT NULLIRETS .

BT customer_t1, HIEWT:

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
38609 | | Grace | |

3869 | hello | | |

6985 | maps | Joes | | 2200
9976 | world | James | | 5000
4421 | Admin | Local | | 3000

(6 rows)

EWHEREFHIHEHR ANULLERFER
ftn, F4ZEcustomer_t17c_customer id R AZEIFER

openGauss=# SELECT * FROM customer_t1 WHERE c_customer_id IS NOT NULL;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +

3869 | hello | Grace | | 1000

3869 | hello | | |

6985 | maps | Joes | | 2200

9976 | world | James | | 5000
4421 | Admin | Local | | 3000

(5 rows)
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IS NULL

FEWHEREFAIHFEHANULLENFE
fBian, FHFEcustomer_t19c_customer_id ARERIFES .

openGauss=# SELECT * FROM customer_t1 WHERE c_customer_id IS NULL;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+. + +
t t

38609 | | Grace | |
(1 row)

7.4 UNION Ff]

(EEp7Y = B

ANl

UNIONIHEZ N SELECTIETRETESAIFHE . UNIONAEBRISELECTIEEW /RS
EEIERIY, FIESTIREREIEXE ., FEiY, BRSELECTIEaTRIFINIRE
W]

e UNION: ZERPNFBHIMERERIE, MFREB—
SELECT column_name(s) FROM table_name1
UNION
SELECT column_name(s) FROM table_name2;

e UNIONALL: ETRESLR, SiFEERYE.
SELECT column_name(s) FROM table_name1
UNION ALL
SELECT column_name(s) FROM table_name2;

LAZtable1#1Z&table296l, FREUEMNT.

openGauss=# SELECT * FROM table1;
name | city

_______ S,

Joes | BJ

Lily | BJ

James | SH

Grace | SZ

(4 rows)

openGauss=# SELECT * FROM table2;
id | name | dept
S — Fommmeem
1| Tommy | IT
2| Lily |IT
3|Li |sales
4| Grace | IT
(4 rows)

e UNION
FIHMIKERFTEERAIMS, EEENERE—.

openGauss=# SELECT name FROM table1 UNION SELECT name FROM table2;
name

Li

Lily

James

Grace

Joes
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Tommy
(6 rows)

e UNION ALL
SIHFIKRTIIE RIS, SEEEE.

openGauss=# SELECT name FROM table1 UNION ALL SELECT name FROM table2;
name

Grace
(8 rows)

7.5 B

SQLAJLAE & B —iKERHE — P FRAIBIR, XNBERNIZRIIZFRAIAE . BIE
BN TILRBZNIIZRIAEEER. SQLPERASKEIZERIE .

IEAET
o FURIZER

SELECT

{*| [column [ AS ] output_name, ...] }
[ FROM from_item [, ...] ]

[ WHERE condition ];

o FAIZEZE
SELECT column1, column2....
FROM table_name AS output_name
WHERE [condition];

SRR

e output_name
BIZERAFAAS output_nameR] LAAMIEFEREN BB, XM BIRBEERTFHL
FEBNER. ZiEX#EFname. valueFltypefEAFIBIEZ .
Al
FCERFcustomer_t1895183 E0ERAEIE.

openGauss=# SELECT c.c_first_name,c.amount FROM customer_t1 AS ¢;
c_first_name | amount
+

Grace | 1000
Grace |
|

Joes | 2200
James | 5000
Local | 3000
Lily | 1000
Lily | 2000
(8 rows)
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7.6 &3]

%Eﬁl%—/l\ﬁﬁﬁ':’:?ﬁﬁﬂﬁgﬁ' o M EUEEFRIRS | 5S—ABIERSIBREIEREHE
u Yo

R5|JLIRRIESHIEEE MR, ERFEINEARBSEEUEELRE TR X
(REEC B PR ZRNRS IEZRS]:

ARSI

SEREA

ZERTEINFR.

AEESFM LRERS|, WTFFESFRIERNEN, SNEXYEFER FETH
B&5|, e, select * from t1 join t2 on t1.a=t2.a and t1.b=t2.b, BJLAEt13E
FRYa, bFER FETEERS,

WHEREFANTIESEMFR E ( THETESEY) -
AR E LIEORDER BY, GROUP BYFDISTINCT/SAIFER .

BHIES]
BHRS|IE—NREFTERI—1 I LEIZRIFRS].

CREATE INDEX [ [schema_name.]index_name ] ON table_name (column_name);
HERS|
HERSIRETRIZS LOIEERIES]

CREATE INDEX [ [schema_name.]index_name ] ON table_name (column1_name,column2_name,...);

HE—ZE5|
EEM—RSINFRARTFESERBA .

CREATE UNIQUE INDEX [ [schema_name.]index_name ] ON table_name (column_name);
ISEEE]
AR FELEERS], FER—FEHRERNEN

CREATE INDEX [ [schema_name.]index_name ] ON table_name (expression);

]
HBHORSIZ—TRESRMN—EIDICRIIRS|, BERZEPHLEMSBSLIEE
BRYESD o

CREATE INDEX [ [schema_name.]index_name ] ON table_name (column_name)
[ WHERE predicate ]

IPRERS|

DROP INDEX index_name;

UNIQUE

SIRME—MRS|, BXNIEERCNRFEEEEEEH, RBAREHRNE
=5REEMNICRAT, BEH—ER.

BaiRBB-treeR5 |2 i5H—FK5I,

schema_name

ERIBR

BECE: eFEERE.

index_name
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ZoIERSR, RIPEXSEER.,
BEEE: FHFE, EFamRFHNGEIE.

e table_name
FENHOIERSIFIRIZIR, TLUBEREm.
BEEE: EFENESR.

e column_name
EPFECERSIPFINER (FERBR) »
MRRSIFAZIFZFERERS|, JUFEBESIFR . £BRSIRSALUFHEIIN
FE, HR5|&BILUFEHENINFE,

e expression
SIE— N EFZRO—IN LI FEERIREARNRS|, BEURESEEENF. 0
RREAABREFRIFL, BiE NS,
FIAX RS [ THFREIERZIRNEM T RESE . tbal, — N
upper(col) ERYEEZRT E RIFWHERE upper(col) = JIM'Fa{ERZES|.
ERIEFRARNRS AT, MRFTXXHE SIS NULLFE, NXFHHZRS|Z2XEA. L
BY, ENAPEHEIE— R ES.

e WHERE predicate
SIE— N EBDRS|. BRRSIZE— T REEAFRN—BPDICRIES|, BERLE
RECEMER D HIRE B AED . AlaN, B—1 %k, XESEFEICIKFFRICHKY
EE, RMHERR HFRN—N\SBorMmEXEDEREBIEND, LRIRIRILL
BERERCKE D CIE— RS REMRE . S — P ENBERERTE
UNIQUERIWHERESEHI— PN RAIFEANFERIE—4% .
EUESEE: predicateRIAXREES |ARNFER, EolLMEREFER, MAE
WREINFER . Bal, FEIIIRERARAAFEHIMEWHEREFAIE,

Al

BlEExtpcds.ship_mode_t1,

openGauss=# CREATE SCHEMA tpcds;
openGauss=# CREATE TABLE tpcds.ship_mode_t1
(

SM_SHIP_MODE_SK INTEGER NOT NULL,
SM_SHIP_MODE_ID CHAR(16) NOT NULL,
SM_TYPE CHAR(30)

SM_CODE CHAR(10)

SM_CARRIER CHAR(20)

SM_CONTRACT CHAR(20)

)
#E3ktpcds.ship_mode_t1_EAISM_SHIP_MODE_ID=E; F8i2 &5 5],

openGauss=# CREATE UNIQUE INDEX ds_ship_mode_t1_index0 ON
tpcds.ship_mode_t1(SM_SHIP_MODE_ID);

#£3&tpcds.ship_mode_t1_EAISM_SHIP_MODE_SK=E& Bl @mmm—=3|,

openGauss=# CREATE UNIQUE INDEX ds_ship_mode_t1_index1 ON
tpcds.ship_mode_t1(SM_SHIP_MODE_SK);

#E3ktpcds.ship_mode_t1_ESM_CODE=FEg FEIEXRIAK S|,

openGauss=# CREATE INDEX ds_ship_mode_t1_index2 ON tpcds.ship_mode_t1(SUBSTR(SM_CODE,1 ,4));
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imEET

SR

ANl

fE3&tpcds.ship_mode_t1_FAISM_SHIP_MODE_SK=FES FElZSM_SHIP_MODE_SKX
F10898FD &5,

openGauss=# CREATE UNIQUE INDEX ds_ship_mode_t1_index3 ON
tpcds.ship_mode_t1(SM_SHIP_MODE_SK) WHERE SM_SHIP_MODE_SK>10;

HpRELIERSI.

openGauss=# DROP INDEX tpcds.ds_ship_mode_t1_index2;

7.7 AR

openGaussIFMN A HHITSQLIER] . openGaussigfit 7 gsql TELHISQLIEEIRY
=408,

ATz A :

gsql

WREESETER (HlNN, 8XEBE) , BEIRBNAATLILEE R
ITEERA.
ZRILIB S EFIMRER A N ERRLUERERHEIL.

MNFSTEQARSIEQARFS, NRPEHHIMER, TLEHBANAER, JFR
BIAARLIEIEER, ARBXIITE

TRLUSHIADREEMA, LMEMIIBIT LIS TIXEED .
RUBERAARTRENERR, S ERit IR .

-d dbname -p port -f filename

dbname
IEEREEENEUIRESTR.
port
IEEHIREERSSENIROS
-f filename

E%Sﬂfﬁ’ﬁt anLIRM AR EVIN o ZSHIEEIEBIA SRR RIAR Z
N o

BUER ARSI AR . RS
CREATE TABLE customer
(

c_customer_sk integer,
c_customer_id char(5),
c_first_name char(6),

c_last_name char(8),
Amount integer

)

INSERT INTO customer(c_customer_sk, c_customer_id, c_first_name,Amount) VALUES (3769, 'hello’,
'Grace', 1000);

INSERT INTO customer (c_customer_sk, c_first_name) VALUES (3769, 'Grace');

INSERT INTO customer (c_customer_sk, c_customer_id, c_first_name) VALUES (3769, 'hello', DEFAULT);
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INSERT INTO customer (c_customer_sk, c_customer_id, c_first_name,Amount) VALUES
(6885, 'maps', 'Joes',2200),
(4321, 'tpcds', 'Lily',3000),
(9527, 'world', 'James',5000);

2. (EFRMTFer<SHITsqlLixtFRISQLIER .
gsql -d postgres -p 21013 -f /home/user/sql.txt
ZERUNT,

CREATE TABLE
INSERT 0 1
INSERT 0 1
INSERT 0 1
INSERT 0 3

7.8 E]

MESERERARRE, B— P EMAIR. BREPNEFHRERNENY, MAFHRRERS
RrpYEE, XEHRDERERERIEARRD , SEARRPIIEIEREZRN, NIE
PEGHAEIEEEZ S . NXPMEX B, MEMGE—EN, BZEeaLiER
R R P ECBRIEIENRZW .

AT

o GIEMNE
CREATE [ TEMP | TEMPORARY ] VIEW view_name [ ( column_name [, ..]) ]
AS query;

o MIBRALE

DROP VIEW view_name ;

SHHEA
e TEMP | TEMPORARY
Sl ImATHLE
e view_name
Z0IEAOMEZTR. ILAREER.
BEEE: FHH, fatnRGanailbe.
e column_name
giﬁﬂ’ﬂﬁﬁﬁﬁuéﬁ, REERNFERE . MRRESL, FRENEEEIPHNFER
EECE: FHFE, FatnREaaile.
e query
PUERRETAIFIAISELECTZVALUESIEA
B

Zcustomer_t1 , EUERASWT:

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +

3869 | hello | Grace | | 1000

38609 | | Grace | |

3869 | hello | | |

6985 | maps | Joes | | 2200

9976 | world | James | | 5000
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4421 | Admin | Local | | 3000
(6 rows)
Mcustomer_t1ZREIZEME, MERMcustomer_t1FEAHIEE1I:
openGauss=# CREATE VIEW CUSTOMER_VIEW AS SELECT c_first_name, amount FROM customer_t1;
CREATE VIEW
BILAZEIICUSTOMER VIEW, 5&EFRNALZEML.
openGauss=# SELECT * FROM CUSTOMER_VIEW;
SEIERNT:
c_first_name | amount
Grace |I 1000
Grace |
Joes | | 2200
James | 5000
Local | 3000
(6 rows)
{FRsMKE, ATLARBRREREM=E.
openGauss=# DROP VIEW CUSTOMER_VIEW;
DROP VIEW
7.9 SCHEMA
SCHEMAXFMERET , BITEESCHEMA, RITFS1AFERE—HEEMAEET
o, AILUSEIREXNSRER NS TEENZIELR, BIHETESE=70NARMEER
HISCHEMATRMIAS [#EHsE,
BN HIEFEEE— 1B SCHEMA,, HIREPRISSCHEMAS & RFNEthZEEIRT
TR, HIEECIER, ARG —1E&HPUBLICHUSCHEMA, BFrERFEMABLL
SCHEMARJUSAGERR, RBRBEERZFIVIAMAFRILAFEPUBLIC SCHEMATRE!
FREREN . FEIREFIE XiadR, EtAFEMER T CREATERRGtBABILAGIE Lik
=MXIR. AILUBESCHEMADEEIEESR . SCHEMAKTFRIERAZBR, (B
SCHEMARBERRE o
HEEIEEN R ER A LAN BER—EHIEENARESCHEMAR, MmigaHse, fl
4N, a_schema#lb_schemaZFRJLABLEEZ JamytablefIzk. EBHEIRAIFAFBILAS
IBEIEERZ N SCHEMARHIRTR
13 CREATE USEREIZFRFIEIRS, RERASEHIITIZmSRIEIRES, HZAFAIE
— MEIZRISCHEMA,
IEEBR

e BIFESCHEMA
CREATE SCHEMA schema_name
[ AUTHORIZATION user_name ] ;

o (BXSCHEMA
- (EXEXHIEIR.

ALTER SCHEMA schema_name
RENAME TO new_name;

- (EEXNREE.
ALTER SCHEMA schema_name
OWNER TO new_owner;
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MIBRSCHEMAR ELXG 52
DROP SCHEMA schema_name;

AEREEMPRPpg_tempakpg_toast_tempFLANER, XEEXNERFNERER
B9, WNRMER, TTRESETIETEIRIER

schema_name

RIER.

k|

BB SR EEEREE AR ER.
BRIBRTIRAALL “pg_” FFko

BEEE: 8, EFSRRGFNGRIE,
AUTHORIZATION user_name
IEEERIFAEE . BAfEEschema_namefd, Buser nameX{EiEZ, LLAT

user_nameREERAEZ,

BETE: EFERNRFRa/AeE,

schema_element

EELERENTRAISQLIER . HBEIXSZIFCREATE TABLE. CREATE VIEW,
CREATE INDEX. CREATE PARTITION, CREATE SEQUENCE. CREATE
TRIGGER. GRANTFH],

Fir St S E#HAUTHORIZATION FEISER AP ERS .

(MR

MRLEHERBR ITIIER P EERSINRE, SERRISES | BUSRAEER . ILUBITS
4SHOW SEARCH_PATHREE LrHEYRKRZR LAER

LlEE— 1B T A user f9iE=( .
BlE— A userl,

openGauss=# CREATE USER user1 IDENTIFIED BY 'XXXXXXXX';
CREATE ROLE

RIERFZEIZEN.

openGauss=# CREATE SCHEMA test AUTHORIZATION user1;
CREATE SCHEMA

EBUE testlIZFRSTtest 1,
openGauss=# ALTER SCHEMA test RENAME TO test1;
ALTER SCHEMA

EMIERIFFEE .
SIE— A Fuser2,

openGauss=# CREATE USER user2 IDENTIFIED BY "XXXXXXXXX';
CREATE ROLE

1S test 1 RIPREE Huser2,

openGauss=# ALTER SCHEMA test1 OWNER TO user2;
ALTER SCHEMA
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o EEIFIHERRE
openGauss=# SHOW SEARCH_PATH;
search_path

"$user",public
(1 row)

o FENHFIRIEAIBKIASchema,
openGauss=# SET SEARCH_PATH TO test1, public;
SET

o MBRSCHEMAREIIS,
openGauss=# DROP SCHEMA test1;
DROP SCHEMA

7.10 ALTER TABLE iE6]

1Beiak, BRESERIIEN . Bk, BEmaRPIEES. ERIRIIR. 8
EXRAPTEEL. iRIN/EFSAI . FTH/ KB ThEEEIF X

X =62
o E—KBEEFEME LFZI.

ALTER TABLE table_name
ADD column_name data_type;

o HE—KELRFERIR LMIRTI,

ALTER TABLE table_name DROP COLUMN column_name;

o (ENERIIFERRE,
ALTER TABLE table_name
MODIFY column_name data_type;

o A—IKELFEFRRIFIEIN/MIBRIEZLIR (NOT NULL )
ALTER TABLE table_name
ALTER column_name { SET | DROP } NOT NULL

o EHFRPFIEEAT.

ALTER TABLE table_name RENAME column_name TO new_column_name;

o EHEZMI
ALTER TABLE table_name
MODIFY ( { column_name data_type | column_name [ CONSTRAINT constraint_name ] NOT NULL
[ ENABLE ] | column_name [ CONSTRAINT constraint_name ] NULL } [, ...] );

o  NWEMREMEN A= NUFTFERIEURE
ALTER TABLE table_name
RENAME TO new_table_name;

SEUHAA
e table_name
table_nameE2FEEXHIES .

ERATONLYIZIN, NRENREEN . HARFEONLY, ZERNEMEFER
HBEREN . B, TUERBMEEERRIINEICRIEE8EFER, BIFE
TEFBECERERIIE, XERIATH.

e column_name
IFRIEETFERAYZTR

e data_type
FERROEE, HEMEFFRAVIEER,
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new_table_name

(B EFEREBR.
new_column_name
FHIEEINS S FRSIETR,
constraint_name

LRAVETR

Fcustomer_t1HIEUENT,

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
3869 | hello | Grace | | 1000
38609 | | Grace | |
3869 | hello | | |
3869 | hello | | |
I I I I
6985 | maps | Joes | | 2200
9976 | world | James | | 5000
4421 | Admin | Local | | 3000
6881 | maps | Lily | | 1000
4320 | tpcds | Lily | | 2000
(11 rows)
o FIBFI

&£ EERIFRFARINFEIZ

openGauss=# ALTER TABLE customer_t1 ADD date time;

&EigZRcustomer_t1RYEMEAIT, FriggldatepkIh,

openGauss=# \d customer_t1
Table "public.customer_t1"
Column | Type | Modifiers

+ +
c_customer_sk | integer
c_customer_id | character(5) |
c_first_name | character(6) |
c_last_name | character(8) |

amount | integer |
date | time without time zone |
(Evedl Sl

1K cHYEIEZE B character (8) Jcharacter(12)
openGauss=# ALTER TABLE customer_t1 MODIFY c_last_name character(12);

BifZFEcustomer_t14589, Flc_last_namelEHIEZTIKIN

openGauss=# \d customer_t1
Table "public.customer_t1"
Column | Type | Modifiers

+
t

c_customer_sk | integer |

c_customer_id | character(5) |
c_first_name | character(6) |
c_last_name | character(12) |

amount | integer
date | time without time zone |
= lENES

fBRZUCc_customer_skAZTHITT o
openGauss=# DELETE FROM customer_t1 WHERE c_customer_sk is NULL;
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H%lc_customer_skiBHNETLIR
openGauss=# ALTER TABLE customer_t1 ALTER c_customer_sk SET NOT NULL;

&R customer_t145#, Fllc_customer_skFri&LsRpRIN .

openGauss=# \d customer_t1
Table "public.customer_t1"
Column | Type | Modifiers
+ +
c_customer_sk | integer | not null
c_customer_id | character(5) |
c_first_name | character(6) |
c_last_name | character(12) |

amount | integer |
date | time without time zone |
(Eee5IZFR

&5 dateZF R Apurchase date,
openGauss=# ALTER TABLE customer_t1 RENAME date TO purchase_date;

&EigzFRcustomer_t14543, FldateBFRMERFLIN -

openGauss=# \d customer_t1
Table "public.customer_t1"

Column | Type | Modifiers
c_customer_sk | integer | not null
c_customer_id | character(5) |
c_first_name | character(6) |
c_last_name | character(12) |
amount | integer |
purchase_date | time without time zone |
IR

MIE&%purchase_date,
openGauss=# ALTER TABLE customer_t1 DROP purchase_date;

MIpRE, Fcustomer t1BIEURAIT o

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+

+ + +

3869 | hello

| Grace | | 1000

3869 | hello | Grace | | 1000

3869 | | Grace | |

3869 | hello | | |

3869 | hello | | |

6985 | maps | Joes | | 2200

9976 | world | James | | 5000

4421 | Admin | Local | | 3000

6881 | maps | Lily | | 1000

4320 | tpcds | Lily | | 2000
(10 rows)

7.11 TRUNCATE TABLE &4

BIEREYE, TRUNCATE TABLEREBFHIBRZRAVEIE, (BAMIBRELSEE . BalLAA
DROP TABLEfIfRZR, (BRIXNGSSERNEH—EMbR, MNREBIEAEE, &

ERiTEAVARG <
CHEBIRER LT TEMEHIDELETEGRIFEAINER, (EBFTRUNCATEARIZEITME,

ERiEZ ., FAXRHREXREBESE . k4, TRUNCATE TABLE TJLANZENERERS
8, MABERFLE VACUUM 121E,
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R 7 SREIEERE
IEEBR
TRUNCATE TABLE table_name ;
SRR
e table name
Bir&NER (AILIEERER) .
BETE: EFENERS.
<

{EFITRUNCATE TABLE E;&k&customer_t1ZRAEIE

openGauss=# TRUNCATE TABLE customer_t1;
TRUNCATE TABLE

&ifiFEcustomer_t1, LRINT,

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

(0 rows)

7.12 55

EEEAPEMN— M UEERERY, XERFEASMBAERY, 2—1Fd
DETAFRIL. openGaussEIEESFFIESIEFnSAR. RE. 232, R
£33, openGaussHIEEIFHNESRERAIBIRCRZMAIERR,

e READ COMMITTED: EERXIEERT, FSREEERSIREIEMASIE
BIRIBRZAOHIE, XERHREE.

PR L, SELECTERSERZES AR THIBHEZEIERER—MRER, &
iJ, SELECTREEERRIHBBMASSPRRIEMIIITER . BMESRIEHER
B3R, miEs, EE—1FSERMEMRISELECTaSHRESERRITRERIIR
R, BAHEESEEF— I SELECTHATHIERR

EAFERCRZERNE, P HRSHEN— 1 HRIREF R, MmiXMRE
SEBIZIZIAIEERTAIES, ER—FSHEENaSBEINTHTE
RZPEEESIR . XEXOHORRER L ERGEEIEIEEFERSE
—HEINE

IEERRIFNRMHIBSESREN TIFZNAMSEEBY, FEXMEE
ER, EREE. A, WFHERESRMEHNIINA, AERERIESEES
EiZEIR RV E ISR — UL E

e REPEATABLE READ: EJZAIESIXEELRG, HSREXINEZSHAZRIER
RAVEUE, AREIERIARIERRAIEIELINFESHRITHIEIR EH A S RIANEL
(BR, EHEEIBSMASSPAREMINITER, BMESRIEHER
B ) o XNMRBIFIZERRZEF—HRI, FANESEESTHNEREIINE
EETHRITAIIRER, RNEZFESZAMIRIENTRITAIRER, M2k, 21FES
RERRYselectan S B REEZIRFIIEIE, EEAZBEESHRZREMITAS
?@ﬁgﬁﬁﬂ@%ﬁ)ﬁo ERZERINN AL NESFENES, RATREERE

17 o
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BERHIE

7 SREIEREE

ARSI

SRR

ISEIE
{EFBEGINIEIZBEES -
BEGIN [ WORK | TRANSACTION ]
{
ISOLATION LEVEL { READ COMMITTED | SERIALIZABLE | REPEATABLE READ }
| { READ WRITE | READ ONLY }

Y-
].

{EFISTART TRANSACTIONBZHES

START TRANSACTION
[
{
ISOLATION LEVEL { READ COMMITTED | SERIALIZABLE | REPEATABLE READ }
| { READ WRITE | READ ONLY }
YL
1;
REESEFM
FAFRILAEERSET TRANSACTIONSGIERIRBEESHIREHRS . E5ER .
{ SET [ LOCAL ] TRANSACTION|SET SESSION CHARACTERISTICS AS TRANSACTION }

{ ISOLATION LEVEL { READ COMMITTED | SERIALIZABLE | REPEATABLE READ }
| { READ WRITE | READ ONLY } } [, ..]I;

RBRXHES

FAFRILAEFICOMMITERZ ENDSE R = 55RIT0RE, BMRRRSESHIFEIRIE.
{ COMMIT | END } [ WORK | TRANSACTION 1 ;

[EiRZES

EIRRAEFSZIZTHISRETRE T EMEE, FEFERENT, RREBESH
X EUEEERIPTE B e pRIRIEEABRIHE .

ROLLBACK [ WORK | TRANSACTION 1J;

WORK | TRANSACTION

BEGINAENPRIAE XS, KELMER.

ISOLATION LEVEL

BEEFEERELRT, EREE—NFEEZPIEEEMH R TEESIHNCEEBERT

AEHE

(MERLY):

EEEPRE—NEIEIEXGES ( SELECT, INSERT, DELETE, UPDATE, FETCH, COPY)
WITZE, BERRERIMAERNZE.

BEEE:

- READ COMMITTED: EERXKBEXRSI, REEERICLIBAENE, A
SIFFIRIBRHIEIE ., XE2REE.

- REPEATABLE READ: HIEEIERENRGI, (UMXERIESFHIRZBIHRAIEL
1B, EAEERIXRERIENE, URESESHTHERECHAESIRH
1B,

- SERIALIZABLE: BHaiIhge EAZiFIIRER S, F1FREPEATABLE
READ,
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7 SREREIE

ANl

e READ WRITE | READ ONLY
BEFESHUEN (R/BHERE) .

e LOCAL
FERZpSRESHIESPER.
e SESSION

AR S R SRISIERIFA
BEEE: FfH, ENEMRATHNGENE,
e COMMIT | END
RRIEEES, LA ARESHESIEMSEST L.

BigfEEEcustomer_t1 , HIERBINT:

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

3769 | hello | Grace | | 1000

3769 | | Grace | |

3769 | hello | | |

6885 | maps | Joes | | 2200

4321 | tpeds | Lily | | 3000

9527 | world | James | | 5000
(6 rows)

9:,:5%&4\5%, FMEHRFERamount/31000894T, E/E{EMAROLLBACKAFSHIHETE
E\ E o

openGauss=# START TRANSACTION;
openGauss=# DELETE FROM customer_t1 WHERE amount = 1000;
openGauss=# ROLLBACK;

BFEZFEcustomer_t1, amount 31000891 T{3ATELE -

openGauss=# select * from customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+. L L +

3769 | hello | Grace | | 1000

3769 | | Grace | |

3769 | hello | | |

6885 | maps | Joes | | 2200

4321 | tpeds | Lily | | 3000

9527 | world | James | | 5000
(6 rows)

FHLE—AES, MEHMEamount=100005iE%, BEHERCOMMITEHSIERE
A,

~-FHE—1ES, REEZHIRERGIFAREAD COMMITTED, ihEEIREAD ONLY,

openGauss=# BEGIN;

openGauss=# DELETE FROM customer_t1 WHERE amount = 1000;
openGauss=# COMMIT;

BHigZEcustomer_t1, amount=100089icRELEMIRE

openGauss=# select * from customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3769 | | Grace | |
3769 | hello | | |
6885 | maps | Joes | | 2200
4321 | tpeds | Lily | | 3000
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7.13 55

EEEC

SEREA

LT XERIDREEE . (ERDFR,

9527 | world | James | 5000

(5 rows)

TE M FHR

CURSOR cursor_name
[ BINARY ] [ NO SCROLL] [{WITH | WITHOUT } HOLD ]
FOR query ;

B EReIZRIFME REIE

FETCH [ direction { FROM | IN } ] cursor_name;

HrhdirectionFRNANES

| LAST

| ABSOLUTE count
| RELATIVE count

| count

| ALL

| FORWARD

| FORWARD count
| FORWARD ALL

| BACKWARD

| BACKWARD count
| BACKWARD ALL

ERORIERIBR FTEMEMN R

M OVEE"JVE}EH;léﬂJ:_FFETCH ap 7 3 15/ \IEEELLIB?*THET IEHT °

MOVE [ direction [ FROM | IN ] ] cursor_name;

HrdhdirectionF@ A0iESE .

NEXT
| PRIOR
| FIRST
| LAST
| ABSOLUTE count
| RELATIVE count
| count
| ALL
| FORWARD
| FORWARD count
| FORWARD ALL
| BACKWARD
| BACKWARD count
| BACKWARD ALL

KiAshs, FERFI— iR KEXRIPE )

CLOSE { cursor_name | ALL };

cursor_name
BECE. XARTHHRE o

BINARY

BRI B EM AR AME R EIEE .

ATAIESQLIER, FEETERHEST—RAFXERFT L TNERKR HrEiER
BRI LAEH_E R XIEAYER L
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BB HIE 7 SRR EIE

e NO SCROLL
EIRFMEREIRTHOA R
- NO SCROLL: FERZiFrAse AT LARIRNA I REE T,

- RER: RIERTIHINAE, BaFinziFrfas g ABTLEIFS
KMEREIET

e WITH HOLD | WITHOUT HOLD
FEIHECBIIFARIISESERE, Hraneedr R,
- WITH HOLD: EBEiZnEeiEERISESERENI 4R E(FER
- WITHOUT HOLD: FERIZIFRECIBRERIES /M B ER, iR
BEESBERIFEBERIXA,
- WEFIBEWITH HOLDEEWITHOUT HOLD, ERATAZEWITHOUT
HOLD,

- BTUEESAZIEFEWITH HOLD ( fIa07£2 DBnode&fZE openGaussHpeliE
HNEEDDLNESETFETRES) -

e query
{EFSELECTERVALUES FaEEHF R BT o
BY&ESEE: SELECTaXVALUESFA],

e direction_clause
TEMXAMEREURAY S @

EEE:
- NEXT (fR&fE)

NSRRI EFR, MENF—1T.
- PRIOR

NSRRI EFR, MEN E—17,
- FIRST

IMENEERYEE—1T (FDABSOLUTE 148[E] )
- LAST

MENERRYRE—1T (F0ABSOLUTE -148[@E ) »
- ABSOLUTE count

MEXE IS count{T,

ABSOLUTEHER AL AR NS o ZIRERIEIRITER, EAN TR
A& h A R IERYAT o

countBVESEE: BFSRIEEE
" countNIF#H, MMNEEERNE—ITHIA, IMEEEcountfT,
=" countAfRE, MMNEERKEMEEEabs(count)T,

" countHORY, EIEFE—ITZH.

- RELATIVE count
MEBIXREX(IEFS, MBBESRIEAYSEcountfT,
EUEEE: BRHShIEEL

= countNIEEGIMBY HBIXBMUE 2 [FAYSE countfT,
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= count ATREFHIMEN B XEX /& Z BiAYSEabs (count) 1T,
" WNRHEIITIEBEEIEANE, RELATIVE OR[EI=,

count
IMENpEER9countfT ( FIFORWARD count—#¥ ) .
ALL

MEFIREBIEFS, MEPRERISAIIT (FIFORWARD ALL—#£ ) .

FORWARD

HMBER~—47 (FONEXT—HE) o

FORWARD count

MNEBIXREIEF G, HMBRESsRIEAIcountfT,
FORWARD ALL

MNEBIXEIEF G, MEERERIRTT.

BACKWARD

NERIXREX(EFR, IMEBIE—T(*FIPRIOR—HF)
BACKWARD count

MEBIXEEFS, MEEIEcounttT ([@EHHE) .
EETEE: BRSHE

" countIIEHFAMEY ZHBIXEX & Z RiRYcountT o
" countHTAHIEIMEYSRIXKEX( &2 /FRJabs ( count) 1T,

" UREHIENE, BACKWARD 0EHMBYEI{T -
BACKWARD ALL
MNEBIXBMETR, MEFRERIEmAYT (aEHE) .

{ FROM | IN } cursor_name
{FRAXEFFROMBLINIEEFAREIR o
EECE: SeIZERYFRRIZETR,

KRG EFTFRYIFR

[RigTFfERCcustomer_t1 , ¥IERBUNT:

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

3769 | | Grace | |

3769 | hello | | |

6885 | maps | Joes | | 2200

4321 | tpeds | Lily | | 3000

9527 | world | James | | 5000
(5 rows)

— NFFREE— 1R
- FHA—1ES,
openGauss=# START TRANSACTION;
START TRANSACTION
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--FE I — N Scursor 1 AYEHR.
openGauss=# CURSOR cursor1 FOR SELECT * FROM customer_t1;
DECLARE CURSOR

--¥MENEI317 2k Rcursor1 &,
openGauss=# FETCH FORWARD 3 FROM cursor1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3769 | | Grace | |
3769 | hello | | |
6885 | maps | Joes | | 2200
(3 rows)
- KRR ES

openGauss=# CLOSE cursor1;
CLOSE CURSOR

“éEI:EE_/l\$% o
openGauss=# END;

COMMIT
o FA—ISFREEWVALUESFaH RS .
~FHA—ANES,

openGauss=# START TRANSACTION;
START TRANSACTION

- — N BZBcursor2fYiEhR
openGauss=# CURSOR cursor2 FOR VALUES(1,2),(0,3) ORDER BY 1;
DECLARE CURSOR

--HMENET 2972 FtRcursor2 8
openGauss=# FETCH FORWARD 2 FROM cursor2;
column1 | column2

_________ S,
0| 3
1] 2

(2 rows)

- KRAFARFHERES -

openGauss=# CLOSE cursor2;
CLOSE CURSOR

-ER—E5,
openGauss=# END;
COMMIT

e  WITH HOLD;##RRIMER
'“ﬁE%%o
openGauss=# START TRANSACTION;

--BlEE— M with holdiiftx .
openGauss=# DECLARE cursorl CURSOR WITH HOLD FOR SELECT * FROM customer_t1;

--HMENSL 2953 iHskRcursor1 &,
openGauss=# FETCH FORWARD 2 FROM cursor1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount
+ + + +
3769 | | Grace | |
3769 | hello | | |
(2 rows)

—-4ERES,
openGauss=# END;
COMMIT

--HMEY F—1T2iskRcursor1 &,

openGauss=# FETCH FORWARD 1 FROM cursor1;

c_customer_sk | c_customer_id | c_first_name | c_last_name | amount
+ + + +
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7.14 5 XZFE

6885 | maps | Joes | 2200
(1 row)

- KR
openGauss=# CLOSE cursor1;
CLOSE CURSOR

MOVEEARIER
"F&é_/r%% o

openGauss=# START TRANSACTION;
START TRANSACTION

--EM—NE& Acursor AYFEHR.
openGauss=# CURSOR cursor1 FOR SELECT * FROM customer_t1;
DECLARE CURSOR

--RBgiFRcursor I9FI31T .
openGauss=# MOVE FORWARD 1 FROM cursor1;
MOVE 1

--HMEXFFARcursor B9RI217 o
openGauss=# FETCH 2 FROM cursor1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + AP +
3769 | hello | | |
6885 | maps | Joes | | 2200
(2 rows)
- KR

openGauss=# CLOSE cursor1;
CLOSE CURSOR

—-ER—ES.
openGauss=# END;
COMMIT

—IKERARRIEIRISZ Y, MArE R ERERIERFIRIERE . openGausssZiFHE
—IKENZIE LS HZ NS R, i@ —XMEXELE, RESGIENE.

openGaussHHERE T IHX LR 57258

SEESKR: EE—IHSMIKIDASNEE, 8RR DX, Ak
FEENAYENE . FIANRTLARABEAXISSEE, BHEEIRERRBHOHITOX.
%EQE% BERE—Y LAERDED X, GIINRTLARAEE IS S
sy

EfFoXsR: 2—FSHRISEES X, FiETEREEN . SBAICREAZIT
Fch95 XETAJ LRI EIREB IS X .

IEFEDRXER: RIERN—7, ABTOXIEEREFRE, BEBARIICRY
DEIRINAID K,

2 XERAURERR T Bl ZINER :

FENKER: RESPXFNES XFRIEEIEE.
SAHE: BEESAMUEIMNAEREHTEN.

BnXE: SEENSK. HiroX. NEISK. SHPK, URIENRD RS
W%O

MproXsR: SHFFSEREER.
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EE G 7 BRI
SEEID X RIS

BED XEFERYSTBESGI, 2ALITEER:
e  VALUES LESS THAN: BESHEND XA EIRFHRESKTEE. EM9XEE
PR<=5 XATBE<A D XA LR,
e START END: BIUTAIKIS:
- SREESNES;
- REESRES;
- NEHDRES;
- GhSRKESNERRE, BahizeEREREE.
- U EXEGHZEENA.

817 VALUES LESS THAN SBEID XFEEER

CREATE TABLE partition_table_name
( [column_name data_type ]
[,..]
)
PARTITION BY RANGE (partition_key)

(
PARTITION partition_name VALUES LESS THAN (partition_value | MAXVALUE})
L]
);
832 VALUES LESS THAN BRI XFES 5

e partition_table_name

P XFRAIEFR.
e column_name
mERPEENFRE.
e data_type
FRAVEHEREE,

e partition_key
partition_key 39> X $2A9ZFR

STFMNAERVALUE LESS THANAUIEZAETL, SERES XK, XERZSZIF4
5,

e partition_name
partition_nameJg3EE 2 XAIZFR
e VALUES LESS THAN
2 XPREEYINF HBFRE.
e partition_value
partition_valueSSEEIZ XAV LA, BUBEMKEFpartition_keyRIZEEY
e MAXVALUE
MAXVALUERTZD X EBR, eBERATFRERE—EES K LEBR,
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B3 VALUES LESS THAN 3BEI9 X =54

A CIESEES XFEsales_table, EHANMHDX, PXEEFHDATERE, HXASEE
28079 sales_date<2021-04-01, 2021-04-01<= sales_date<2021-07-01,
2021-07-01<=sales_date< 2021-10-01, 2021-10-01 <= sales_date< MAXVALUE,
--BlES X FKsales_table,

openGauss=# CREATE TABLE sales_table

(

order_no INTEGER NOT NULL,
goods_name CHAR(20) NOT NULL,
sales_date DATE NOT NULL,
sales_volume INTEGER,

sales_store CHAR(20)

)
PARTITION BY RANGE(sales_date)

(
PARTITION season1 VALUES LESS THAN('2021-04-01 00:00:00'),
PARTITION season2 VALUES LESS THAN('2021-07-01 00:00:00'),
PARTITION season3 VALUES LESS THAN('2021-10-01 00:00:00'),
PARTITION season4 VALUES LESS THAN(MAXVALUE)

)
-- HiEfRA D Xseason1
openGauss=# INSERT INTO sales_table VALUES(1, 'jacket', '2021-01-10 00:00:00', 3,'Alaska');

-- BB 2 Xseason2
openGauss=# INSERT INTO sales_table VALUES(2, 'hat’, '2021-05-06 00:00:00', 5,'Clolorado');

-- BB 2 Xseason3
openGauss=# INSERT INTO sales_table VALUES(3, 'shirt', '2021-09-17 00:00:00', 7,'Florida');

-- BB D Xseasond
openGauss=# INSERT INTO sales_table VALUES(4, 'coat’, '2021-10-21 00:00:00', 9,'Hawaii');

BESXREEER

SELECT * FROM partition_table_name PARTITION { ( partition_name ) | FOR ( partition_value [, ..]) }

B XESHE
e partition_table_name
2 XFRER,
e partition_name
partition_name A XHIZ TR
e partition_value
BFiEE7XAYE. PARTITION FORFAIEEMEMENS X, MEHTEITN

PX,
BN XFIEZR G
~H2: EERE) IR X FKsales_table,

--Bifsales_tablefJEiE .
openGauss=# SELECT * FROM sales_table;

order_no | goods_name |  sales_date | sales_volume |  sale
s_store
+ + + +
1| jacket | 2021-01-10 00:00:00 | 3 | Alaska
2 | hat | 2021-05-06 00:00:00 | 5 | Clolorado
3| shirt | 2021-09-17 00:00:00 | 7 | Florida
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4 | coat | 2021-10-21 00:00:00 | 9 | Hawaii
(4 rows)

--BifJsales_tablefU4ZEEHIE . IXERF “sales_table PARTITION (seasond);” k3 |ASEAZEHIBFAEN X .
openGauss=# SELECT * FROM sales_table PARTITION (season4);

order_no | goods_name |  sales_date | sales_volume |  sales_store
+ + + +
4 | coat | 2021-10-21 00:00:00 | 9 | Hawaii
(1 row)

--BifJsales_tablefI1ZEEEIE ., XEXRHA “sales_table PARTITION FOR ('2021-3-21 00:00:00")” &35 |HE1E
EHURRES X . HFA9'2021-3-21 00:00:00FE1ZERES X
openGauss=# SELECT * FROM sales_table PARTITION FOR ('2021-3-21 00:00:00');

order_no | goods_name |  sales_date | sales_volume |  sales_store
+ + + +
1| jacket | 2021-01-10 00:00:00 | 3| Alaska
(1 row)

Bl#2 START END SEE 7 KFRIEERET

START ENDSBEID XEEZSHMFEASR, MEAXLESXATUE— D XERNASHE
H.

e J5={—: START(partition_value) END (partition_value | MAXVALUE) 5T
CREATE TABLE partition_table_name
( [column_name data_type ]

[
)

PARTITION BY RANGE (partition_key)

(
PARTITION partition_name START (partition_value) END (partition_value | MAXVALUE)

[..]
)
e I ”: START(partition_value) 5T}
CREATE TABLE partition_table_name
( [column_name data_type ]

[,..1]

PARTITION BY RANGE (partition_key)

(
PARTITION partition_name START (partition_value)

[..]
)
e HI=: END(partition_value | MAXVALUE) 5=
CREATE TABLE partition_table_name
( [column_name data_type ]
[,..]

1)
PARTITION BY RANGE (partition_key)

(
PARTITION partition_name END(partition_value | MAXVALUE)
[..1]
)
e HTPY: START(partition_value) END (partition_value) EVERY (interval_value)
B
CREATE TABLE partition_table_name
( [column_name data_type ]

L1
PARTITION BY RANGE (partition_key)

(

PARTITION partition_name START (partition_value) END (partition_value) EVERY (interval_value)
Iy o |

)
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Bl#2 START END SEE93 XRSHIHA

partition_table_name

7 XFRRIZTR

column_name

MEPZCIENFERSZ.

data_type

FRIHIERE,

partition_key

partition_key 39 K BHIZ TR

X3 FMEZSTART ENDRYIEIEIE, SEED KERRERID XENZH5151.
partition_name
partition_name JSEEIS X B R E BE S KAIRFREIS

- BZENR “START(partition_value) END (partition_value) EVERY

(interval_value)” A, {REHEHHIpartition_nameREp1, NHXAIZFRIK
XAp1_1,p1.2, o
BN FEN. “PARTITION p1 START(1) END(4) EVERY(1)” , WI4ERZAIS
X2: [1,2),[2 3) # [3, 4), X Fp1_1, p1_2F0p1_3, EPLLALAIp1
ERATREIER,

- BZEMEREIMPEXEN, BiZENXASTARTE, NEE ( MINVALUE,
START ) SBIMERE—NELIrD X, HEWRAp1_0, ABTZENIE A
RIS XBEFRX 1.1, p1_2, ..o
BIANT F5=EEE N “PARTITION p1 START(1), PARTITION p2 START(2)” ,
RS X2E: (MINVALUE, 1), [1, 2) #1 [2, MAXVALUE), EHEFREKIRTT
p1_0, p1_1#0p2, BEPtALp1 2EFREILR, p2EHXER. XEMINVALUER
~E/ME.

- HRENBERESETCESXEIR,

VALUES LESS THAN

P EPFEVRNT EIBRE.

partition_value

partition_value/5SBE D XAVin={E (#2IaekER ) , BUEKH i Fpartition_keydd
HEH,
interval_value:

SF[START, END) FRASEEIHITHIS, interval value2isEI D EENHXH
FE, N2 (END-START ) {BABEELFRLAEVERY{E, NINBEE— 1O XBVEE /N
FEVERY{E.

MAXVALUE
MAXVALUERTD XA LR, EBERTRERE—HEES X LR,

BliZ START END SEE % XF5Hl

T53: LA “START (partition_value) END (partition_value | MAXVALUE) ” 5= 8l
START END;BEI% XZgraderecord, EB3 19X, 2 XHENINTEGERZER!, HXAY
SEEBIA: 0<= grade<60, 60<= grade<90, 90<=grade< MAXVALUE,

--BlE > XFKgraderecord.,
openGauss=# CREATE TABLE graderecord
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(

number INTEGER,

name CHAR(20),
class CHAR(20),
grade INTEGER
)

PARTITION BY RANGE(grade)

(

PARTITION pass START(60) END(90),

)i
- HUEBAD X

openGauss=# insert into graderecord values('210101','Alan','21.01',92);
openGauss=# insert into graderecord values('210102','Ben','21.01',62);
openGauss=# insert into graderecord values('210103','Brain','21.01',26);
openGauss=# insert into graderecord values('210204','Carl','21.02',77);
openGauss=# insert into graderecord values('210205','David','21.02',47);
openGauss=# insert into graderecord values('210206','Eric','21.02',97);
openGauss=# insert into graderecord values('210307','Frank’,'21.03',90);
openGauss=# insert into graderecord values('210308','Gavin','’21.03',100);
openGauss=# insert into graderecord values('210309','Henry','21.03',67);
openGauss=# insert into graderecord values('210410','Jack','21.04',75);
openGauss=# insert into graderecord values('210311','Jerry','21.04',60);

PARTITION excellent START(90) END(MAXVALUE)

--&ifigraderecordAYEE .
openGauss=# SELECT * FROM graderecord;

number | name | class | grade
+ + +
210103 | Brain | 21.01 | 26
210205 | David | 21.02 | 47
210102 | Ben | 21.01 | 62
210204 | Carl | 21.02 | 77
210309 | Henry | 21.03 | 67
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60
210101 | Alan | 21.01 | 92
210206 | Eric | 21.02 | 97
210307 | Frank | 21.03 | 90
210308 | Gavin | 21.03 | 100

(11 rows)

--&ifjgraderecordfipassy XEHE .

openGauss=# SELECT * FROM graderecord PARTITION (pass);
ERROR: partition "pass" of relation "graderecord" does not exist

BifKM,

REZ “PARTITION pass START(60) END(90),” BE—12XEX, BiZEXHESTARTE, UEE

( MINVALUE, 60 ) $BEsMEAE—NErH X, HEZFRA “pass_0” .
MZEXIEXIEIAR “60<= grade<90” HXHIZFRA “pass_1” o

--&ifjgraderecordiipass_0% XEIE .

openGauss=# SELECT * FROM graderecord PARTITION (pass_0);

number | name | class | grade
+ + +

210103 | Brain | 21.01 | 26

210205 | David | 21.02 | 47

(2 rows)

--&ifjgraderecorddipass_19XEIE

openGauss=# SELECT * FROM graderecord PARTITION (pass_1);

number | name | class | grade
+ + +
210102 | Ben | 21.01 | 62
210204 | Carl | 21.02 | 77
210309 | Henry | 21.03 | 67
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60

(5 rows)
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--&ifjgraderecordfiexecllentsy XEHE
openGauss=# SELECT * FROM graderecord PARTITION (excellent);

number | name | class | grade

+ + +
210101 | Alan | 21.01 | 92
210206 | Eric | 21.02 | 97
210307 | Frank | 21.03 | 90
210308 | Gavin | 21.03 | 100
(4 rows)

fl4: LL “START(partition_value) END (partition_value) EVERY
(interval_value)” FBIZSTART ENDSEES XZFEmetro_ride_record. BTN
X, oXEHNINTEGERZER!, S5BERride_stations_number<21, &3iHH—19D

X,
-GS XZFEmetro_ride_record, IDRTEA. ETFFILE. RALuFoHE, FHIRBRLIEDHE, F3ULET—
ANLN
NMYX,
openGauss=# CREATE TABLE metro_ride_record
(
record_number INTEGER,
name CHAR(20),
enter_station CHAR(20),
leave_station CHAR(20),
ride_stations_number INTEGER

)
PARTITION BY RANGE(ride_stations_number)

(
PARTITION cost START(3) END(21) EVERY (3)

)
- BUEEAD X,

openGauss=# insert into metro_ride_record values('120101','Brain’,'Tung Chung','Tsing Yi',2);
openGauss=# insert into metro_ride_record values('120102','David','Po Lam','Yau Tong',4);
openGauss=# insert into metro_ride_record values('120103','Ben’,'Yau Ma Tei','Wong Tai Sin',6);
openGauss=# insert into metro_ride_record values('120104','Carl','Tai Wo Hau','Prince Edward',8);
openGauss=# insert into metro_ride_record values('120105','Henry','Admiralty','Lai King',10);
openGauss=# insert into metro_ride_record values('120106','Jack’,'Chai Wan','Central',12);
openGauss=# insert into metro_ride_record values('120107','Jerry','Central','Tai Wo Hau',14);
openGauss=# insert into metro_ride_record values('120108','Alan','Diamond Hill','Kwai Hing',16);
openGauss=# insert into metro_ride_record values('120109','Eric','Jordan’,'Shek Kip Mei',18);
openGauss=# insert into metro_ride_record values('120110','Frank’,'Lok Fu','Sunny Bay',20);

--Bifimetro_ride_recordf9%5iE .
openGauss=# SELECT * FROM metro_ride_record;

record_number | name | enter_station | leave_station | ride_stations_number
+ + + +

120101 | Brain | Tung Chung | Tsing Yi | 2
120102 | David | Po Lam | Yau Tong | 4
120103 | Ben | Yau Ma Tei | Wong Tai Sin | 6
120104 | Carl | Tai Wo Hau | Prince Edward | 8
120105 | Henry | Admiralty | Lai King | 10
120106 | Jack | Chai Wan | Central | 12
120107 | Jerry | Central | Tai Wo Hau | 14
120108 | Alan | Diamond Hill | Kwai Hing | 16
120109 | Eric | Jordan | Shek Kip Mei | 18
120110 | Frank | Lok Fu | Sunny Bay | 20

(10 rows)

“PARTITION cost START(3) END(21) EVERY (3)” 25— 9REY, BiZENASTARTE, WEE
( MINVALUE, 3) $BEsERE— 1Mo X, HZFRHA “cost 07 ,
HEPXIKRA “cost_ 1”7 « ... “cost 6”7 .

--&ifimetro_ride_recordfcost_03 XHUE o
openGauss=# SELECT * FROM metro_ride_record PARTITION (cost_0);
record_number | name | enter_station | leave_station | ride_stations_number
+ + + +
120101 | Brain | Tung Chung | Tsing Yi | 2
(1 row)

--Bifimetro_ride_recordfcost_19 XHIE .
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openGauss=# SELECT * FROM metro_ride_record PARTITION (cost_1);
record_number | name | enter_station | leave_station | ride_stations_number
+ + + +
120102 | David | Po Lam | Yau Tong | 4
(1 row)

--Bif)metro_ride_recordffcost_6%3 X EIE
openGauss=# SELECT * FROM metro_ride_record PARTITION (cost_6);

record_number | name | enter_station | leave_station | ride_stations_number
+ + + +
120109 | Eric | Jordan | Shek Kip Mei | 18
120110 | Frank | Lok Fu | Sunny Bay | 20
(2 rows)

~fI5: LA “START(partition_value) ” AT EIZESTART ENDSBE S X E
graderecord, BE3NMHX, SXEHINTEGERZER! , SXASEE DB 0<=
grade<60, 60<= grade<90, 90<=grade< MAXVALUE,
--BlE > XFKgraderecord.,
openGauss=# CREATE TABLE graderecord

(

number INTEGER,

name CHAR(20),

class CHAR(20),

grade INTEGER

)
PARTITION BY RANGE(grade)

(
PARTITION pass START(60),
PARTITION excellent START(90)

)i

-- HIERA DX

openGauss=# insert into graderecord values('210101','Alan','21.01',92);
openGauss=# insert into graderecord values('210102','Ben','21.01',62);
openGauss=# insert into graderecord values('210103','Brain','21.01',26);
openGauss=# insert into graderecord values('210204','Carl','21.02',77);
openGauss=# insert into graderecord values('210205','David','21.02',47);
openGauss=# insert into graderecord values('210206','Eric','21.02',97);
openGauss=# insert into graderecord values('210307','Frank’,'21.03',90);
openGauss=# insert into graderecord values('210308','Gavin','’21.03',100);
openGauss=# insert into graderecord values('210309','Henry','21.03',67);
openGauss=# insert into graderecord values('210410','Jack','21.04',75);
openGauss=# insert into graderecord values('210311','Jerry','21.04',60);

--BEiflgraderecord AR .
openGauss=# SELECT * FROM graderecord;

number | name | class | grade

+ + +
210103 | Brain | 21.01 | 26
210205 | David | 21.02 | 47
210102 | Ben | 21.01 | 62
210204 | Carl | 21.02 | 77
210309 | Henry | 21.03 | 67
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60
210101 | Alan | 21.01 | 92
210206 | Eric | 21.02 | 97
210307 | Frank | 21.03 | 90
210308 | Gavin | 21.03 | 100
(11 rows)

--&ifjgraderecordfipassi XEHE .

openGauss=# SELECT * FROM graderecord PARTITION (pass);

ERROR: partition "pass" of relation "graderecord" does not exist

BEEM.

[REE “PARTITION pass START(60),” 2F— 1Mo XENX, HiZENXBSTARTE, NSEE ( MINVALUE, 60) 1§
BaERE—NIRDX, HEIRA “pass 07
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THZEMIE M AR “60<= grade<90” S XHIZFRFA “pass_1” o

--&ifjgraderecordiipass_0% XEIE .
openGauss=# SELECT * FROM graderecord PARTITION (pass_0);

number | name | class | grade

+ + +
210103 | Brain | 21.01 | 26
210205 | David | 21.02 | 47
(2 rows)

--&ifjgraderecordiipass_19XEIE .
openGauss=# SELECT * FROM graderecord PARTITION (pass_1);

number | name | class | grade

+ + +
210102 | Ben | 21.01 | 62
210204 | Carl | 21.02 | 77
210309 | Henry | 21.03 | 67
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60
(5 rows)

--&ifjgraderecordfiexecllentsy XEHE
openGauss=# SELECT * FROM graderecord PARTITION (excellent);

number | name | class | grade

+ + +
210101 | Alan | 21.01 | 92
210206 | Eric | 21.02 | 97
210307 | Frank | 21.03 | 90
210308 | Gavin | 21.03 | 100
(4 rows)

wfl6: LA “END(partition_value | MAXVALUE) ” 75 (BIE2START ENDSBEIS X3
graderecord, BB3MHX, ZXFEHNINTEGERSEE!, S XATEEISAIN: 0<=
grade<60, 60<= grade<90, 90<=grade< MAXVALUE,
--BlE s XFKgraderecord.,
openGauss=# CREATE TABLE graderecord

(

number INTEGER,

name CHAR(20),

class CHAR(20),

grade INTEGER

)
PARTITION BY RANGE(grade)

(

PARTITION no_pass END(60),
PARTITION pass END(90),

PARTITION excellent END(MAXVALUE)

)i

-- HIERA DX

openGauss=# insert into graderecord values('210101','Alan','21.01',92);
openGauss=# insert into graderecord values('210102','Ben','21.01',62);
openGauss=# insert into graderecord values('210103','Brain','21.01',26);
openGauss=# insert into graderecord values('210204','Carl','21.02',77);
openGauss=# insert into graderecord values('210205','David','21.02',47);
openGauss=# insert into graderecord values('210206','Eric','21.02',97);
openGauss=# insert into graderecord values('210307','Frank’,'21.03',90);
openGauss=# insert into graderecord values('210308','Gavin','’21.03',100);
openGauss=# insert into graderecord values('210309','Henry','21.03',67);
openGauss=# insert into graderecord values('210410','Jack','21.04',75);
openGauss=# insert into graderecord values('210311','Jerry','21.04',60);

--Biflgraderecord AR .
openGauss=# SELECT * FROM graderecord;

number | name | class | grade
+ + +
210103 | Brain | 21.01 | 26

SASRRAS 01 (2022-03-31) WA © LR ABIRAE] 123



openGauss
B2 7 SRHIEETE

210205 | David | 21.02 | 47
210102 | Ben | 21.01 | 62
210204 | Carl | 21.02 | 77
210309 | Henry | 21.03 | 67
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60
210101 | Alan [ 21.01 | 92
210206 | Eric | 21.02 | 97
210307 | Frank | 21.03 | 90
210308 | Gavin | 21.03 | 100

(11 rows)

--Bifjgraderecordfino_passs XEHE .
openGauss=# SELECT * FROM graderecord PARTITION (no_pass);

number | name | class | grade

+ + +
210103 | Brain | 21.01 | 26
210205 | David | 21.02 | 47
(2 rows)

--&ifjgraderecordfipassyy XEHE .
openGauss=# SELECT * FROM graderecord PARTITION (pass);

number | name | class | grade

+ + +
210102 | Ben | 21.01 | 62
210204 | Carl | 21.02 | 77
210309 | Henry | 21.03 | 67
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60
(5 rows)

--&ifjgraderecordfiiexecllentsy XEHE
openGauss=# SELECT * FROM graderecord PARTITION (excellent);

number | name | class | grade

+ + +
210101 | Alan | 21.01 | 92
210206 | Eric | 21.02 | 97
210307 | Frank | 21.03 | 90
210308 | Gavin | 21.03 | 100
(4 rows)

tESIFS XFEEER
CREATE TABLE partition_table_name
( [column_name data_type ]

[..1]
)
PARTITION BY LIST (partition_key)

(
PARTITION partition_name VALUES (list_values_clause)

[..]
)i

USRS XFSEIL A

e partition_table_name
2 XFRAIZTR

e column_name
MERPECENFERSE.

e data_type
FERIOHIERE,

e partition_key
partition_key 39> X $2A9ZFR
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FIFD XKRERI D XEINZHF151,
e partition_name

partition_nameJ3SBES XHIZ R
e list_values_clause

XD XFEN— P HESNRE. SMREZENES SRR
e VALUES (DEFAULT)

DAANBYEURINE “list_values_clause” ARFILAYE(E, FHIEVALUES
(DEFAULT) XS RZA9 X o

e MAXVALUE
MAXVALUERTD XM EiAR, eBERTRERE—TEES XA LLIAR,

BlEEYI=R D KRB

f7: RUEEFIER S XKgraderecord, EHANDEX, DEXEEICHAREE, HXATE
Elo 50 21.01, 21.02, 21.03, 21.04,
--BlE S XFKgraderecord.,
openGauss=# CREATE TABLE graderecord
(
number INTEGER,
name CHAR(20),
class CHAR(20),
grade INTEGER

)

PARTITION BY LIST(class)

(

PARTITION class_01 VALUES ('21.01"),
PARTITION class_02 VALUES ('21.02"),
PARTITION class_03 VALUES ('21.03"),
PARTITION class_04 VALUES ('21.04')

)i

-- HIERA DX

openGauss=# insert into graderecord values('210101','Alan','21.01',92);
openGauss=# insert into graderecord values('210102','Ben','21.01',62);
openGauss=# insert into graderecord values('210103','Brain','21.01',26);
openGauss=# insert into graderecord values('210204','Carl','21.02',77);
openGauss=# insert into graderecord values('210205','David','21.02',47);
openGauss=# insert into graderecord values('210206','Eric','21.02',97);
openGauss=# insert into graderecord values('210307','Frank’,'21.03',90);
openGauss=# insert into graderecord values('210308','Gavin','’21.03',100);
openGauss=# insert into graderecord values('210309','Henry','21.03',67);
openGauss=# insert into graderecord values('210410','Jack','21.04',75);
openGauss=# insert into graderecord values('210311','Jerry','21.04',60);

--&ifjgraderecorddI&E
openGauss=# SELECT * FROM graderecord;

number | name | class | grade

+ + +
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60
210307 | Frank | 21.03 | 90
210308 | Gavin | 21.03 | 100
210309 | Henry | 21.03 | 67
210204 | Carl | 21.02 | 77
210205 | David | 21.02 | 47
210206 | Eric | 21.02 | 97
210101 | Alan | 21.01 | 92
210102 | Ben | 21.01 | 62
210103 | Brain | 21.01 | 26
(11 rows)
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--&ifjgraderecordficlass_0195 X &R
openGauss=# SELECT * FROM graderecord PARTITION (class_01);

number | name | class | grade

+ + +
210101 | Alan | 21.01 | 92
210102 | Ben | 21.01 | 62
210103 | Brain | 21.01 | 26
(3 rows)

--&ifjgraderecordficlass_049 X &R
openGauss=# SELECT * FROM graderecord PARTITION (class_04);

number | name | class | grade

+ + +
210410 | Jack | 21.04 | 75
210311 | Jerry | 21.04 | 60
(2 rows)

BIEEEFRESD KRIEERST

BN X2EEE S XAEM L, EINTEREE “PARTITION BY RANGE
(partition_key)” FIEEN .

VALUES LESS THAN[Efg9 XiEiEHET:

CREATE TABLE partition_table_name
( [column_name data_type ]

L]
)

PARTITION BY RANGE (partition_key)
(
INTERVAL ('interval_expr')
PARTITION partition_name VALUES LESS THAN (partition_value | MAXVALUE})
[..]
);

START END[EIfEH KFRIEEET:
F5z—: START(partition_value) END (partition_value | MAXVALUE) 5=

CREATE TABLE partition_table_name
( [column_name data_type ]
[..1]
)
PARTITION BY RANGE (partition_key)

(
INTERVAL ('interval_expr')
PARTITION partition_name START (partition_value) END (partition_value | MAXVALUE)
[..1]
)i

I _: START(partition_value) END (partition_value) EVERY (interval_value) /5=t

CREATE TABLE partition_table_name
( [column_name data_type ]
L]

1)
PARTITION BY RANGE (partition_key)

(
PARTITION partition_name START (partition_value) END (partition_value) EVERY (interval_value)

L]
)

I =: START(partition_value) /5=

CREATE TABLE partition_table_name
( [column_name data_type ]

[..]
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PARTITION BY RANGE (partition_key)
(
INTERVAL ('interval_expr')
PARTITION partition_name START (partition_value)
L]
)

FILPY: END(partition_value | MAXVALUE) 5T

CREATE TABLE partition_table_name
( [column_name data_type ]
L]

1)
PARTITION BY RANGE (partition_key)

INTERVAL ('interval_expr')

(

PARTITION partition_name END(partition_value | MAXVALUE)
[.1

i

[EfEs XRSERA

e INTERVAL ('interval_expr')

ERSXENEE . IZIETIMESTAMPL(p)] [WITHOUT TIME ZONE].
TIMESTAMP[(p)] [WITH TIME ZONE]. DATEZUE3EEY,

e interval_exprE &Il XAEME, Flan:
BxitlEs XAEks, Fian: 1 day. 1 month,
e partition_name
partition_nameJ93BES XAIETR,

REBEmETHS XIEBETZAERIRE, #OXGEA: sys_pl. sys_p2.
sys_p3...

B85 XFREEZRG

7518 [BfE XZKsales_table,

--BlEE 4 X FKsales_table,
openGauss=# CREATE TABLE sales_table

(

order_no INTEGER NOT NULL,
goods_name CHAR(20) NOT NULL,
sales_date DATE NOT NULL,
sales_volume INTEGER,

sales_store CHAR(20)

)
PARTITION BY RANGE(sales_date)
INTERVAL ('1 month')

(
PARTITION start VALUES LESS THAN('2021-01-01 00:00:00'),
PARTITION later VALUES LESS THAN('2021-01-10 00:00:00')

)
-- B A2 Xlater
openGauss=# INSERT INTO sales_table VALUES(1, 'jacket’, '2021-01-8 00:00:00', 3,'Alaska");

- FEEESXIEIRIEN, EASHES Xsys_pl.
openGauss=# INSERT INTO sales_table VALUES(2, 'hat', '2021-04-06 00:00:00', 255,'Clolorado');

- TMEEEDXAEIEEN, RASHED Xsys_p2.
openGauss=# INSERT INTO sales_table VALUES(3, 'shirt', '2021-11-17 00:00:00', 7000, Florida');

-- RIS Xstart
openGauss=# INSERT INTO sales_table VALUES(4, 'coat’, '2020-10-21 00:00:00', 9000,'Hawaii');
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--Bifsales_tablefIEiE .
openGauss=# SELECT * FROM sales_table;

order_no | goods_name |  sales_date | sales_volume |  sales_store
+ + + +
4| coat | 2020-10-21 00:00:00 | 9000 | Hawaii
1| jacket | 2021-01-08 00:00:00 | 3| Alaska
2 | hat | 2021-04-06 00:00:00 | 255 | Clolorado
3 | shirt | 2021-11-17 00:00:00 | 7000 | Florida
(4 rows)

--BEifJsales_tablefstarty XEE . IXEBERHE “sales_table PARTITION (start);” 3k5|AHX .
openGauss=# SELECT * FROM sales_table PARTITION (start);

order_no | goods_name |  sales_date | sales_volume |  sales_store
+ + + +
4 | coat | 2020-10-21 00:00:00 | 9000 | Hawaii
(1 row)

--Bifjsales_tablefylaterP XEUE . IXEFRHA “sales_table PARTITION (later);” 3ES|HHKX
openGauss=# SELECT * FROM sales_table PARTITION (later);

order_no | goods_name |  sales_date | sales_volume |  sales_store
+ + + +
1| jacket | 2021-01-08 00:00:00 | 3| Alaska
(1 row)

--BifJsales_tablefsys_p1oXEIE. XEBEXHA “sales_table PARTITION (sys_p1);” K5I H X,
openGauss=# SELECT * FROM sales_table PARTITION (sys_p1);

order_no | goods_name |  sales_date | sales_volume |  sales_store
+ + + +
2 | hat | 2021-04-06 00:00:00 | 255 | Clolorado
(1 row)

--BifJsales_tablefsys_p2 XEIE . IXERFA “sales_table PARTITION (sys_p2);” 5|9 X,
openGauss=# SELECT * FROM sales_table PARTITION (sys_p2);

order_no | goods_name |  sales_date | sales_volume |  sales_store
+ + + +
3 | shirt | 2021-11-17 00:00:00 | 7000 | Florida
(1 row)

IEAR D XREXE

CREATE TABLE partition_table_name
( [column_name data_type ]
[..1]
)
PARTITION BY HASH (partition_key)
(PARTITION partition_name )
[..1]
);

IEHE D XESEIRA
e partition_table_name
2 XFRRIZTR
e column_name
MERPEZCENFERSE.
e data_type
FEAVEHRERE
e partition_key
partition_key A9 XHRHIEZIR. 16FH D XEKIEHI D XENZ1F151,
e partition_name
partition_nameAIEH D XHBETR. HBECIZE/LNMEHF DXL LV INDKZ,
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IEHE D XERG
TB19: IeF > XZFEhash_partition_table,

-GS 75 XZFEhash_partition_table
openGauss=# create table hash_partition_table (
col1 int,

col2 int)

partition by hash(col1)

(

partition p1,

partition p2

)

- FURIEA
openGauss=# INSERT INTO hash_partition_table VALUES(1, 1);
INSERT O 1
openGauss=# INSERT INTO hash_partition_table VALUES(2, 2);
INSERT O 1
openGauss=# INSERT INTO hash_partition_table VALUES(3, 3);
INSERT O 1
openGauss=# INSERT INTO hash_partition_table VALUES(4, 4);
INSERT O 1

- BEHIE
openGauss=# select * from hash_partition_table partition (p1);
col1 | col2
______ e

4| 4
(2 rows)

openGauss=# select * from hash_partition_table partition (p2);

col1 | col2
______ e
1 1
2] 2
(2 rows)
SAMEEESR
SNBRITHE:

INSERT INTO partition_table_name [ ( column_name [, ..] ) ] VALUES [ (value)[,..] 1;

SNEFERNIERIEEIE:

INSERT INTO partition_table_name SELECT * FROM source_table_name

SANHIRES %A

e partition_table_name
P EREZIR,

e column_name
PRERPFERE . Jakg.

e value
FERXIMNAYE:
- BT column_namef8RT: value FEIRHANENEEIGXELEIXTINFY o

- 8#Rftcolumn_namefBIfT: valueFEHEHAVEMERIAGXKEE!
partition_table_name3X3i%1
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~F10:

--glES K ZFEKemployees_table,

openGauss=# CREATE TABLE employees_table

(
employee_id INTEGER NOT NULL,
employee_name CHAR(20) NOT NULL,
onboarding_date DATE NOT NULL,
position CHAR(20)

)

PARTITION BY RANGE(onboarding_date)

(
PARTITION founders VALUES LESS THAN('2000-01-01 00:00:00'),
PARTITION senate VALUES LESS THAN('2010-01-01 00:00:00'),
PARTITION seniors VALUES LESS THAN('2020-01-01 00:00:00'),
PARTITION newcomer VALUES LESS THAN(MAXVALUE)

)

-- BUBHEA > Xfounders
openGauss=# INSERT INTO employees_table VALUES(1, 'SMITH', '1997-01-10 00:00:00','Manager');

-- & founders X R
openGauss=# select * from employees_table partition (founders);

-- BlEEERemployees_data_table
openGauss=# CREATE TABLE employees_data_table

(
employee_id INTEGER NOT NULL,
employee_name CHAR(20) NOT NULL,
onboarding_date DATE NOT NULL,
position CHAR(20)
)i
- ERNEIRE
openGauss=# insert into employees_data_table (employee_id, employee_name, onboarding_date, position)
VALUES

(2, 'JONES', '2001-05-06 00:00:00', 'Supervisor'),
(3, 'WILLIAMS', '2011-09-17 00:00:00', 'Engineer"),
(4, 'TAYLOR', '2021-10-21 00:00:00', 'Clerk');

- EEFRREIRE

openGauss=# select * from employees_data_table;

--#iES Aemployees_table
openGauss=# INSERT INTO employees_table SELECT * FROM employees_data_table;

-- BEsenate S XEUE
openGauss=# select * from employees_table partition (senate);
employee_id | employee_name | onboarding_date | position
+ + +
2 | JONES | 2001-05-06 00:00:00 | Supervisor
(1 row)
-- BEseniorsH X R
openGauss=# select * from employees_table partition (seniors);
employee_id | employee_name | onboarding_date | position
+ + +
3 | WILLIAMS | 2011-09-17 00:00:00 | Engineer
(1 row)
-- BEnewcomery X &R
openGauss=# select * from employees_table partition (newcomer);
employee_id | employee_name | onboarding_date | position
+ + +
4 | TAYLOR | 2021-10-21 00:00:00 | Clerk
(1 row)
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1B XRF|BEBT

PR :

ALTER TABLE partition_table_name DROP PARTITION partition_name;

EINoX:

ALTER TABLE partition_table_name ADD {partition_less_than_item | partition_start_end_item|
partition_list_item };

BpgokX:

ALTER TABLE partition_table_name RENAME PARTITION partition_name TO partition_new_name;
PESRX ($5EHEISsplit_partition_valuefiE% ) :

ALTER TABLE partition_table_name SPLIT PARTITION partition_name AT ( split_partition_value ) INTO
( PARTITION partition_new_name1, PARTITION partition_new_name2);

PERH/X (IEEPXBERNEZE) :
ALTER TABLE partition_table_name SPLIT PARTITION partition_name INTO
{ ( partition_less_than_item [, ..] ) | ( partition_start_end_item [, ...] ) };

BHOKX:
ALTER TABLE partition_table_name MERGE PARTITIONS { partition_name } [, ...] INTO PARTITION
partition_name;

B X RS ERAA

partition_table_name
2 XFRRIZTR
partition_name
partition_name I3 XAYZFR o
split_partition_value
TIEI=
PARTITION partition_new_name1, PARTITION partition_new_name2
BRSSO REIR I DX,
partition_less_than_item
S XIMPHEIRER, EiEA:
PARTITION partition_name VALUES LESS THAN ( { partition_value | MAXVALUE } [, ..])
FEi% 58I VALUES LESS THANSBEIS KERE: 8 HEE
partition_start_end_item
S XIMAYEIRER, BEA:
PARTITION partition_name {
{START (partition_value) END (partition_value) EVERY (interval_value)} |
{START (partition_value) END ({partition_value | MAXVALUE})} |

{START (partition_value)} |
{END({partition_value | MAXVALUE})}

FRiESEIZESTART ENDSEEIS R RIEZEIHHERE
partition_list_item
S XAy IER, 15E79:

PARTITION partition_name VALUES (list_values_clause)
BiESeIEIERs XEREEEXHEE.
split_point_clause

PRHOXEY, FEEEIS.
partition_value
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SXEE.

(Bl XF=RAI
T

--BJE 45 X ZFKemployees_table,

openGauss=# CREATE TABLE employees_table

(
employee_id INTEGER NOT NULL,
employee_name CHAR(20) NOT NULL,
onboarding_date DATE NOT NULL,
position CHAR(20)

)

PARTITION BY RANGE (onboarding_date)

(
PARTITION founders VALUES LESS THAN('2000-01-01 00:00:00'"),
PARTITION senate VALUES LESS THAN('2010-01-01 00:00:00"),
PARTITION seniors VALUES LESS THAN('2020-01-01 00:00:00'),
PARTITION newcomer VALUES LESS THAN(MAXVALUE)

)

- AR

openGauss=# INSERT INTO employees_table VALUES
(1, 'SMITH?', '1997-01-10 00:00:00','Manager'),

(2, JONES', '2001-05-06 00:00:00', 'Supervisor'),

(3, '"WILLIAMS', '2011-09-17 00:00:00', 'Engineer’),

(4, 'TAYLOR', '2021-10-21 00:00:00', 'Clerk');

BEEnewcomerH X

openGauss=# SELECT * FROM employees_table PARTITION (newcomer);

employee_id | employee_name | onboarding_date | position
4| TAYLOR | 2021-10-21 00:00:00 | Clerk

(1 row)

--#iRnewcomers X .

openGauss=# ALTER TABLE employees_table DROP PARTITION newcomer;

ALTER TABLE

-- BEEnewcomery XEiE

openGauss=# select * from employees_table partition (newcomer);
ERROR: partition "newcomer" of relation "employees_table" does not exist

- hNfreshD X,

openGauss=# ALTER TABLE employees_table ADD PARTITION fresh VALUES LESS THAN ('2040-01-01
00:00:00');

ALTER TABLE

--1:42030-01-01 00:00:00 873 &2, HRfreshs3 X Acurrent. futureFN2 X

openGauss=# ALTER TABLE employees_table SPLIT PARTITION fresh AT ('2030-01-01 00:00:00') INTO
(PARTITION current, PARTITION future);

ALTER TABLE

-5 Kcurrent2E Fanow
openGauss=# ALTER TABLE employees_table RENAME PARTITION current TO now;
ALTER TABLE

--f&founders, senate&FHH— 9 Xoriginal,

openGauss=# ALTER TABLE employees_table MERGE PARTITIONS founders, senate INTO PARTITION
original;

HpRS XFEEFER

DROP TABLE partition_table_name;
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HiERS XFRSERAR

e partition_table_name

2 XFRAIBTR

HipR XFR3H

7.15 §i

ARSI

SHREE

o]l

H12:

--fRip& 4> X Femployees_table,
openGauss=# DROP TABLE employees_table;
DROP TABLE

INRFBERIFEUREZIRR—EE, FJLAERLOCK TABLEREIEEMAFENER.

BIan, — M NAFEERIERTFRIBIEESSRNISTERER A RIEL . HLIXNE
B9, WETLARIRERHITINE . XS LEEIER R RIZ

LOCK TABLERIE— MBS HRIGNENER, (ERBERITHLMRER

LOCK [ TABLE ] name IN lock_mode MODE

e name
EHERIRNER,
e lock_mode
#ipE . EANE:
- ACCESS EXCLUSIVE
i_ié/l\ffﬁz‘uﬁ{%iftﬁﬁﬁﬁ # (55 ) SULUsizENE—E5 . LE2RETUE
Vo
- ACCESS SHARE
HIZEERMAMELAIBUET

FERATIIBRIRVERT T — N FRIFHITACCESS EXCLUSIVES

- BUETRAIFRIE o
openGauss=# CREATE TABLE graderecord

(

number INTEGER,
name CHAR(20),
class CHAR(20),
grade INTEGER

);
-HENEUE,
openGauss=# insert into graderecord values('210101','Alan','21.01',92);
insert into graderecord values('210102','Ben','21.01',62);
insert into graderecord values('210103','Brain','21.01',26);
insert into graderecord values('210204','Carl','21.02',77);
insert into graderecord values('210205','David','21.02',47);
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insert into graderecord values('210206','Eric','21.02',97);
insert into graderecord values('210307','Frank’,'21.03',90);
insert into graderecord values('210308','Gavin','21.03',100);
insert into graderecord values('210309','Henry",'21.03',67);
insert into graderecord values('210410','Jack’,'21.04',75);
insert into graderecord values('210311','Jerry','21.04',60);

--IashiHiz,
openGauss=# START TRANSACTION;

—-taIRBIERS .
openGauss=# LOCK TABLE graderecord IN ACCESS EXCLUSIVE MODE;

--MBRRBIRAE .
openGauss=# DELETE FROM graderecord WHERE name ='Alan’;

openGauss=# COMMIT;

7.16 EZIR

N

s ~,
1ai

SRR

E& R (Anonymous Block ) REFEIREIIFIRZ—, REBTR. —RATAMER
TR AR AEEHITRYE -

ESRIEESET-1,
7-1 anonymous_block::=

jb[ DECLARE ]—Tb[ declaration_statements ]771

QD[BEGIN }+{ execution_statements ]—>
8

XL ETERERIAERRAN T

o EZREFLNEHD, LUBEGINIETFIA, LAENDIEEGIIEM, LI—1M5S4ER,
WA )7 BEEHRITE.

A
REAERT /7 A E—T, TREEZIREEND/EHE .

o FHALBRTEEN. B, HIrEXF
o EEAPHNEZRAHITREDGS . E—EEEEELEREZDPE—NEG, E

EZ—TNULLEA,

e DECLARE
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Nl

FFFF4a DECLARE IFRIRIAIEXET, IWWXBFIRTHRIARIERE., T8
MR LERHEFRIEREUR T LEERATERY E 3L,

e declaration_statements
IEE(FRERE T RAVEIESRE.. TE. ifr. FEIIEFH. 81 =%
MADSEILLE,

e BEGIN

BFSIANATHITERVEXREE, ZoaU8E— P21 SQL ¢ PL/SQL 15
A), BEGIN-END RAJLABE#XERY BEGIN-END 1R,

e execution_statements

185 PL/SQL 8% SQL 59, S MEQEWRLADSLELE,
e END

BTFE&RRHIVEXREF .

-TEAR

openGauss=# BEGIN
NULL;

END;

/

--BIEETRERNS:
openGauss=# CREATE TABLE table1(id1 INT, id2 INT, id3 INT);
CREATE TABLE

- (FRESHEAEIE:

openGauss=# BEGIN
insert into table1 values(1,2,3);
END;
/

ANONYMOUS BLOCK EXECUTE

-EiEARE:
openGauss=# select * from table1;
id1 | id2 | id3
_____ S R S
11 2| 3
(1 rows)

7.17 flA =S

BiAE

1ai

ARSI ER IR ES MR LR B TR

o GIEMAES
CREATE TRIGGER trigger_name { BEFORE | AFTER | INSTEAD OF } { event [OR ... ]}
ON table_name
[ FOR [ EACH ] { ROW | STATEMENT } ]
[ WHEN ( condition ) ]
EXECUTE PROCEDURE function_name ( arguments );

o (EPfRA=S

ALTER TRIGGER trigger_name ON table_name RENAME TO new_trigger_name;

o MPRARAZS

DROP TRIGGER trigger_name ON table_name [ CASCADE | RESTRICT J;
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SRR

ANl

trigger_name

R EEER,

BEFORE

iR B RS TR SR ERHIT.
AFTER

R BERMEEMRSEHRERNIIT.
INSTEAD OF

iR SRR EEEMRSEHS.

event

[BEhfit&eshISE, BUESEERIE: INSERT, UPDATE, DELETEZLTRUNCATE,
AT LAE T OREIRIEES MR FH

table_name

& eI M AIRZFR

FOR EACH ROW | FOR EACH STATEMENT

fib & 2RAVMA SR .

-  FOR EACH ROWZIgixfitA 23 2SR B MRS —ThA —IX.
- FOR EACH STATEMENTZI5iZfit A28 NSQLETRMA—R,

FIEEATERIABEIIFOR EACH STATEMENT ., £95kfitA 22 DaEiEEIFOR EACH
ROW,

function_name

FAFEXRIRE, DARRAATNTSHFREER AR, EARRMARTH
17

arguments

HATHLA SRR IR MR R ERIPIZRILUES D IR S IR
new_trigger_name

(B RRIFTAL A BB

-BIERR R AA SR
openGauss=# CREATE TABLE test_trigger_src_tbl(id1 INT, id2 INT, id3 INT);
openGauss=# CREATE TABLE test_trigger_des_tbl(id1 INT, id2 INT, id3 INT);

--BIERAR A R RN
openGauss=# CREATE OR REPLACE FUNCTION tri_insert_func() RETURNS TRIGGER AS

$$

DECLARE

BEGIN
INSERT INTO test_trigger_des_tbl VALUES(NEW.id1, NEW.id2, NEW.id3);
RETURN NEW;

END

$$ LANGUAGE PLPGSQL;

openGauss=# CREATE OR REPLACE FUNCTION tri_update_func() RETURNS TRIGGER AS

$$

DECLARE

BEGIN
UPDATE test_trigger_des_tbl SET id3 = NEW.id3 WHERE id1=OLD.id1;
RETURN OLD;
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END
$$ LANGUAGE PLPGSQL;

openGauss=# CREATE OR REPLACE FUNCTION TRI_DELETE_FUNC() RETURNS TRIGGER AS
$$
DECLARE
BEGIN
DELETE FROM test_trigger_des_tbl WHERE id1=0OLD.id1;
RETURN OLD;
END
$$ LANGUAGE PLPGSQL;

--BIZEINSERTfit A& 28

openGauss=# CREATE TRIGGER insert_trigger
BEFORE INSERT ON test_trigger_src_tbl
FOR EACH ROW
EXECUTE PROCEDURE tri_insert_func();

--BIEUPDATEf A& 28

openGauss=# CREATE TRIGGER update_trigger
AFTER UPDATE ON test_trigger_src_tbl
FOR EACH ROW
EXECUTE PROCEDURE tri_update_func();

--BIEEDELETEfA& 22

openGauss=# CREATE TRIGGER delete_trigger
BEFORE DELETE ON test_trigger_src_tbl
FOR EACH ROW
EXECUTE PROCEDURE tri_delete_func();

- HATINSERTRL A B AT MA L

openGauss=# INSERT INTO test_trigger_src_tbl VALUES(100,200,300);
openGauss=# SELECT * FROM test_trigger_src_tbl;

openGauss=# SELECT * FROM test_trigger_des_tbl;, //BEEMAIREEEER,

- HITUPDATERA S EMA LR

openGauss=# UPDATE test_trigger_src_tbl SET id3=400 WHERE id1=100;
openGauss=# SELECT * FROM test_trigger_src_tbl;

openGauss=# SELECT * FROM test_trigger_des_tbl; //BEBMEIRIEETLEN

--H{TDELETEfA S e B AL LS

openGauss=# DELETE FROM test_trigger_src_tbl WHERE id1=100;
openGauss=# SELECT * FROM test_trigger_src_tbl;

openGauss=# SELECT * FROM test_trigger_des_tbl;, //BEEMAIRIEEETER

(B hA2E
openGauss=# ALTER TRIGGER delete_trigger ON test_trigger_src_tbl RENAME TO delete_trigger_renamed;

- MR A 23

openGauss=# DROP TRIGGER insert_trigger ON test_trigger_src_tbl;
openGauss=# DROP TRIGGER update_trigger ON test_trigger_src_tbl;
openGauss=# DROP TRIGGER delete_trigger_renamed ON test_trigger_src_tbl;

7.18 Fi&ZiE

IR 2 S EINRERISQLIEASE . RAPHLUATREIEA, MNMESQLE
TNESREHE, RELIFER.

EEX =62
o tlEEfEiEidRR

CREATE PROCEDURE procedure_name
[ ({[ argname ] [ argmode ] argtype [ = expression 1}[,...]) ]
{IS|AS}
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BRGIN
procedure_body
END

/
o ARFMEIIRE

CALL procedure_name ( param_expr );

o MBRFHETIE

DROP PROCEDURE procedure_name ;
SHIP
e procedure_name
BIRIFEE 2SR,
e argname

SHHIBIR.

e argmode

SRR, BUESEBE: IN, OUT, INOUTZ{VARIADIC, VARIADICAHF AL

HRBNSH .. REEZIN.
- IN

MASH ., RZSHVELERAREEIREREE, AFEIREREN

ZS BV EAREABIRE
-  OouT
BESH . ZEAIEFEIERRRNE, FolhR([E
- INOUT
BMANBESE. FRIHEE, FERIHZIRE
e argtype
SHRIEUERE,
e expression
IREMREE.
e IS, AS
IEASREK, WIASHEP— . BMEE.
e BRGIN. END
EERHEK, ¥R5.
e procedure_body
FEIEAS
e param_expr
iéﬂlﬂ%o SYERRKS 7 B, SHSMNSHERTS

Nl

- BUEESRAS
openGauss=# CREATE TABLE graderecord
(

number INTEGER,

name CHAR(20),

class CHAR(20),

grade INTEGER

“::” ﬁ% “:>” I}E
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)

--ENTFiEEE

openGauss=# CREATE PROCEDURE insert_data (param1 INT = 0, param2 CHAR(20),param3
CHAR(20),param4 INT =0 )

IS

BEGIN

INSERT INTO graderecord VALUES(param1,param2,param3,param4);

END;

/

--AREFiEEE
openGauss=# CALL insert_data(param1:=210101,param2:='Alan',param3:='21.01',param4:=92);

--MIBRTFiEISFE
openGauss=# DROP PROCEDURE insert_data;

7.19 YPLANE

PUAREZEEBERENSHY . SENERENR, MIRESER CEF0E
SQUITIEFRIGER, JLUIERERIIEMARESNITEIRED, NMEH4aE.

RERRIFT S D ARE 53 J PR :

o ZEYWHE: (CHFEIECIZMHMBERITEEEH, MASITHTIEES
. BIELSEYEIERFICREATE TABLE ASIEIEZE(L

o HEEWMHWHE: tJLYHEIRERFE, EERAFPFIIHITIERFSAXIYLMR
EE—ERIENEEIERF . SeS0EYHCMBNARETBRSEY
?ﬂﬁﬁ@ﬁ%ﬁ%ﬁd\o BECRERIEIE(GHFERMET A UNION
ALLIEG],

EEVIEEZE
o SIESBYILNE

CREATE MATERIALIZED VIEW view_name AS query;

o  EERIFIHIE

REFRESH MATERIALIZED VIEW [ view_name ];

o MBRMILALE

DROP MATERIALIZED VIEW [ view_name ];

o HEYMMHUIE

SELECT * FROM [ view_name J];

EEYHIESERA
e view_name
E0IZAVHAREIRIZEFR .
e AS query
—NSELECT. TABLE s{&EVALUESTHS

EEMAIERG

- ESEUE.

openGauss=# CREATE TABLE t1(c1 int, c2 int);
openGauss=# INSERT INTO t1 VALUES(1, 1);
openGauss=# INSERT INTO t1 VALUES(2, 2);
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--BIEEEEMINE .
openGauss=# CREATE MATERIALIZED VIEW mv AS select count(*) from t1;
CREATE MATERIALIZED VIEW

-EEHERELSER .
openGauss=# SELECT * FROM mvy;
count

AR EIRERPIEASUE
openGauss=# INSERT INTO t1 VALUES(3, 3);
INSERT 0 1

- EEMHRERE SR
openGauss=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

-EEHERELSER .
openGauss=# SELECT * FROM mvy;
count

--HIBREDIARE -
openGauss=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

HBEMUMEEERED
o CURIEEUINE

CREATE INCREMENTAL MATERIALIZED VIEW view_name AS query ;

o EERIFIHME

REFRESH MATERIALIZED VIEW [ view_name ];

o ERERIFYMARE
REFRESH INCREMENTAL MATERIALIZED VIEW [ view_name J;

o MIBRMLALE

DROP MATERIALIZED VIEW [ view_name ];

o  EEYIHIE
SELECT * FROM [ view_name J];

IREVHARESERA
e view_name
E0IZAHAREIRIZEFR .
e AS query
—NSELECT. TABLE s{&EVALUESTHS

RENUCRERG

- ESEUE,

openGauss=# CREATE TABLE t1(c1 int, c2 int);
openGauss=# INSERT INTO t1 VALUES(1, 1);
openGauss=# INSERT INTO t1 VALUES(2, 2);

-SSR IEEMANE
openGauss=# CREATE INCREMENTAL MATERIALIZED VIEW mv AS SELECT * FROM t1;
CREATE MATERIALIZED VIEW

—TENEE.
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openGauss=# INSERT INTO t1 VALUES(3, 3);
INSERT 0 1

i

SRFTIHCRE,

openGauss=# REFRESH INCREMENTAL MATERIALIZED VIEW mv;
REFRESH MATERIALIZED VIEW

-EEHERELSER .
openGauss=# SELECT * FROM mv;
cl|c2

3| 3
(3 rows)

—RAEERE
openGauss=# INSERT INTO t1 VALUES(4, 4);
INSERT 0 1

-2 ERIFHRE,
openGauss=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

-EEHRELSER .
openGauss=# select * from my;
cl|c2

(4 rows)

--HIBREDIARE -
openGauss=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

7.20 ¥&i8

FEWESMAREER, RETE, EREESIEEFESRRNWHEREFIFIRAEIDE

,

BT IRRIR. — 1 SELECTIERIREREREBIFASZ—MEINBANE,

F&ERTLISSELECT, INSERT, UPDATEFIDELETEEERA—#e({FA,
U T2 FEaaugEFay Iy :

FERWRBIESIERX,

FEEBESELECTFIHRREEE—1T, MRIEEFEESFERY, SFEIRIFNE
FIHITECES o

ORDER BYABEBEFEIIF, BAFEIGRILUERORDER BY, BJLAEF&EIGH
{EFGROUP BY, IfEESORDER BY#H[E,

FEIREIZF—17, RESSEEEFT—EFER, WINEER,
BETWEENIZEFARESFEII—iEA, 82, BETWEENTJEF&EIBREME
F.

SELECT 1584 RIF&Ei8(FH
SELECTIEAEFEMRERISIRPIHTEIN . BEANEENT:

SELECT column_name [, column_name ]
FROM tablel [, table2 ]
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WHERE column_name OPERATOR
(SELECT column_name [, column_name ]
FROM table1 [, table2 ]
[WHERE]);

il

glEZFzcustomer, HIERBUT.

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+. dL dh +

3869 | hello | Grace | | 1000

38609 | | Grace | |

3869 | hello | | |

6985 | maps | Joes | | 2200

9976 | world | James | | 5000

4421 | Admin | Local | | 3000
(6 rows)

ESELECTH{ERFEE, 1IBEWT,

openGauss=# SELECT * FROM customer_t1 WHERE c_customer_sk IN (SELECT c_customer_sk FROM
customer_t1 WHERE amount > 2500) ;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
9976 | world | James | | 5000
4421 | Admin | Local | | 3000

(2 rows)

INSERT i8R RYFEi9{EH

FEIEALISINSERTIEG—#EfEAH, INSERTIEEFERFEIIREINEIEEAEIS—
&P, BREENT:

INSERT INTO table_name [ (column1 [, column21]) ]

SELECT [ *|column1 [, column2 ] ]

FROM table1 [, table2 ]
[ WHERE VALUE OPERATOR ]

A
BliEZ*Ecustomer_bak, FEZEF¥Scustomer_t1—%,

openGauss=# CREATE TABLE customer_bak

(
c_customer_sk integer,
c_customer_id char(5),
c_first_name char(6),
c_last_name char(8),
Amount integer

)i
CREATE TABLE

$&Z customer_t1HAYEIREIE A customer_bak,
openGauss=# INSERT INTO customer_bak SELECT * FROM customer_t1 WHERE c_customer_sk IN (SELECT

c_customer_sk FROM customer_t1) ;
INSERT 0 6

BAEYEFRIcustomer_bakAIZRAI T :

openGauss=# SELECT * FROM customer_bak;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
3869 | | Grace | |
3869 | hello | | |
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6985 | maps | Joes | | 2200
9976 | world | James | | 5000
4421 | Admin | Local | | 3000
(6 rows)

UPDATE E9HiIF&Eia(EH
BITUPDATEEGERFEAN, EPS TN . HEANEENT:

UPDATE table

SET column_name = new_value

[ WHERE OPERATOR [ VALUE ]
(SELECT COLUMN_NAME
FROM TABLE_NAME

[ WHERE 1)
il
fB=Rcustomer_t1H B c_customer_sk KX F4000H9Z= FPHJamountEFHEAY0.50
&:

openGauss=# UPDATE customer_t1 SET amount = amount * 0.50 WHERE c_customer_sk IN (SELECT
c_customer_sk FROM customer_bak WHERE c_customer_sk > 5000 );
UPDATE 2

BEHin21T, E|FifEFRcustomer t1#3BIIT:

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
38609 | | Grace | |
3869 | hello | | |
4421 | Admin | Local | | 3000
6985 | maps | Joes | | 1100
9976 | world | James | | 2500
(6 rows)
N \,
DELETE iE®)PRIFEIBfER
EAREEWNT:

DELETE FROM TABLE_NAME

[ WHERE OPERATOR [ VALUE ]
(SELECT COLUMN_NAME
FROM TABLE_NAME
[ WHERE ])

i
MIk&ZEcustomer_t15pFEc_customer_skXF400009= :
openGauss=# DELETE FROM customer_t1 WHERE c_customer_sk IN (SELECT c_customer_sk FROM

customer_bak WHERE c¢_customer_sk > 5000 );
DELETE 2

fpRSZ 21T, MIFREEIZFRcustomer_t1EURBINT:

openGauss=# SELECT * FROM customer_t1;
c_customer_sk | c_customer_id | c_first_name | c_last_name | amount

+ + + +
3869 | hello | Grace | | 1000
38609 | | Grace | |

3869 | hello | | |

4421 | Admin | Local | | 3000

(4 rows)
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7.21 1R

HIEEMREUERE, #HITHREZNAFMEZNRIIIEE . BIEEZEFRIZIA
BRT, KAB=NDN, JEERAEEREESNSAEEHEENNIR. b2
HNREER, MARBNSKMEERERAEERIUTLIES. EFHEERNR, L
i - GRANTIG I RARIZ FEMAF

SAEEMMAFEBERNSR, YRERAFSESZARNAEERTBEINR.

ERHEEETRINIR, BJLAERREVOKE, XMREFEEAINR (FIGIALTER,
DROP, COMMENT. INDEX. VACUUM. GRANTFIREVOKE ) 2fezUiERI, BIR

EIRENRMALAAITHSAE X EREINIR . MRAEEULRIEECHERE
PR, BN, EERMECUREMARE, RAEERBFIR.

openGausssZIFLATHIRIR, ARIAINR SR RIRIITSRIEEIKEX:

e SELECT: SiFxd18ERIE. ME. FIHITSELECTa<, UPDATEZYDELETERS
WEENNFEE FAISELECTAR

e INSERT: RIFIHEERIFMITINSERTES o

e UPDATE: SRIFEBIERHEEFERNITUPDATERS . 1%, UPDATERS
R ESELECTIPRREIE LML TR EEHr o SELECT:-- FOR UPDATEASELECT -
FOR SHAREBR T EESELECTIRSS, EFEEUPDATERSR .

e DELETE: AiFH{TDELETEMSMIFREERTAILIE. B%, DELETEmSEER
SELECTIXPREEIEH P TR ZMIBR

e TRUNCATE: #iF{TTRUNCATEEEORIRISEEXTRHFIEICSE .

e REFERENCES: BI#E— MR, YBESE RIS EFRIIREFERENCESHY
MR

e CREATE:
- WTHIEE, ArEREERCIENIEN.

- MNFERN, ATERIPEEFIINR . MRBSHE—IYR, BFRT
RIBZIRIFIEEI, B IREIZ I REAERIUAICREATERR .

- WFERTE, fRFERTETEIEER, AIFECIEEIEEFIESIHRIEZ
EZEEENREERTIE,

e CONNECT: FiFRFIPERENEERIBURE.
o EXECUTE: ARVHEFEFHEERIREL, LARFIFIXLERESCIAYRIERT -
e USAGE:

- XNFERES, AFRPEIEREAHEEEERES.

- WFRI, USAGERIFLIIEZEEEEXPIIR, ERBIZMIR, MR
BEERIX LT RAVETR

- X¥FRF, USAGEStIFERInextvaltREl,

- XJFData SourceXIHR, USAGEZISIHIOWNIE, BBEAIEFAIEFENE, BP
USAGESALL PRIVILEGESZA) o

e ALTER: RIFAFESIEENRIIEN, EFSREESNRIAEENIZRTR
PREERIRTC

e DROP: 7iFRFMIFRIEERINR.
e COMMENT: RIFRAFENXHESIEEXTRAVER
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e INDEX: RIFHEPEIEEXRLOIERS|, HERBIEEXR LR, ERFRFY
FEEFMITREINDEXFNCLUSTERIRIE

e VACUUM: RITRFIHEERIZRMITANALYZEFIVACUUMERLE,

e ALL PRIVILEGES: —RM4SIEERAF /BB FIEIRFINIR, RERAEE
REMINITGRANT ALL PRIVILEGES,

IEARST
e GRANT
X EMAPEITIENURE . (FFAGRANTHSHITRFIENEE=MIAR:

- BERFZEVUR (fFlansysadmin, CREATEDB. CREATEROLEZ ) 12H4AAE K
R

¥&sysadmint R FHE A EaNE LN T .
GRANT ALL { PRIVILEGES | PRIVILEGE }
TO role_name;

- BResAFPIRERGEEthmEsREr
B EaISRE T 2R A BRIE RN T

GRANT role_name [, ...]
TO role_name [, ...]
[ WITH ADMIN OPTION J;

- BEEEMRERGEHEIAR
" ERSWIERLIEIARIE P ERI AP .

GRANT { { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES | ALTER | DROP
| COMMENT | INDEX | VACUUM } [, ...]
| ALL [ PRIVILEGES ] }
ON { [ TABLE ] table_name [, ...]
| ALL TABLES IN SCHEMA schema_name [, ...] }
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

" BERPFEAHIONRE FIEENARHAE,
GRANT { {{ SELECT | INSERT | UPDATE | REFERENCES | COMMENT } ( column_name
o ceel] D 1l ol
| ALL [ PRIVILEGES ] ( column_name [, ..] ) }
ON [ TABLE ] table_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1J;

= GEUEERIESRIE FiEERI B FSRAE,
GRANT { { CREATE | CONNECT | TEMPORARY | TEMP | ALTER | DROP | COMMENT } [, ...]
| ALL [ PRIVILEGES ] }
ON DATABASE database_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1];

= CEERIHIANRE FiEERIEF A e,
GRANT { { CREATE | USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON SCHEMA schema_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

AR

BRAPIRSENERENEEE AP, SEIGERIEREIIER
USAGESREIRHRFiZAF, &iRBIZNIR, NRGEEZIXLIRAIZIR, FF
FRELPRATIRINE . EREN FESRRAMRTEEBI LR EW T, AILL
BITEAEREFEMAFPSAERNES, WFRBE TR
PR
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" RBERTEIHENRR FIEERNARHAE,
GRANT { { CREATE | ALTER | DROP | COMMENT } [, ..] | ALL [ PRIVILEGES ] }
ON TABLESPACE tablespace_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

e REVOKE

- REAeSAPHERERFNIR (Fla0sysadmin, CREATEDB. CREATEROLE
F)

B E _ERIsysadmint R o

REVOKE ALL { PRIVILEGES | PRIVILEGE } FROM role_name;

- BEdfelksae LR
REVOKE [ ADMIN OPTION FOR ]
role_name [, ...] FROM role_name [, ...]
[ CASCADE | RESTRICT J;

- [EISEIERRETSR ERIR
" [EgEERSAE LR

REVOKE [ GRANT OPTION FOR ]

{ { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES | ALTER | DROP |
COMMENT | INDEX | VACUUM 1}, ..]

| ALL [ PRIVILEGES ]}

ON { [ TABLE ] table_name [, ...]

| ALL TABLES IN SCHEMA schema_name [, ...] }
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT ];

" [EWERLIEEFEINR.
REVOKE [ GRANT OPTION FOR ]
{ {{ SELECT | INSERT | UPDATE | REFERENCES | COMMENT } ( column_name [, ...] )}
[,..]
| ALL [ PRIVILEGES ] ( column_name [, ..] ) }
ON [ TABLE ] table_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT ];

" [EUEEHIERE LR
REVOKE [ GRANT OPTION FOR ]
{ { CREATE | CONNECT | TEMPORARY | TEMP | ALTER | DROP | COMMENT } [, ...]
| ALL [ PRIVILEGES ]}
ON DATABASE database_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT ];

" [EdEERER ENR.
REVOKE [ GRANT OPTION FOR ]
{ { CREATE | USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON SCHEMA schema_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;

*  [EdEER=IE LR,
REVOKE [ GRANT OPTION FOR ]
{ { CREATE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON TABLESPACE tablespace_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;

S5 PE
e role_name

EFERFAR.
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Nl

table_name
EFEREBIR.
column_name
EFEFRER,
schema_name
EFERELER,
database _name
EFEERIEESR.
tablespace_name
RT(EEFR

WITH GRANT OPTION

SN TWITH GRANT OPTION, RU#ZARAYFR A BRI LUS LA PRI 1B A ,
BN AEEENGEMA o X PEIABEM FPUBLIC,

BREPIRIBIEERPERE,
BlEEZ NjoelIAR, FiEsysadmint RIS .

openGauss=# CREATE USER joe PASSWORD 'XXXXXXXX';
CREATE ROLE

openGauss=# GRANT ALL PRIVILEGES TO joe;

ALTER ROLE

BN EINGE, ARjoesifiBsysadminBIERrEHRIR
B SIRIENERERSE AR,
a. plEtERtestbAK FEcustomer,

openGauss=# CREATE SCHEMA test;
CREATE SCHEMA

openGauss=# CREATE TABLE customer
(

c_customer_sk integer,
c_customer_id char(5),
c_first_name char(6),
c_last_name char(8),
Amount integer

)i
CREATE TABLE

b. #HiHjoeFAFPRYsysadmintlfR, AEEEI testAY(FEAMNPRFIZFR customerfYpfT
BRIENEE B Fjoe,

openGauss=# REVOKE ALL PRIVILEGES FROM joe;

ALTER ROLE

openGauss=# GRANT USAGE ON SCHEMA test TO joe;
GRANT

openGauss=# GRANT ALL PRIVILEGES ON customer TO joe;
GRANT

RARING, joeFBFHAE T customerRIIFFENIR, SIEIGHSEEN
PR -

c. f&zFcustomerdic_customer_sk. c_customer_id. c_first_name%FIHIETiAIY

PR, c_last_nameRBIEFINRIZENSjoe

openGauss=# GRANT select (c_customer_sk,c_customer_id,c_first_name),update (c_last_name)
ON customer TO joe;

GRANT
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7.22 BREL

BIAINE, FRPjoedizcustomerdh
c_customer_sk,c_customer_id,c_first_namefIEIANRSIZENER . WK joe
BREEREEXUNRIENRGEEMARINIR, aTliBidA™EE S joe
P TN

openGauss=# GRANT select (c_customer_sk,c_customer_id,c_first_name) ON customer TO joe
WITH GRANT OPTION;

GRANT

BHUREpostgresAIEEA RSN S BB Fjoe, FEE T HEpostgresHhElE
schemaft¥ R, MERIFjoelF I RIZINGEEMBR

openGauss=# GRANT create,connect on database postgres TO joe WITH GRANT OPTION;
GRANT

Bl ttest_manager, R testiYin A RIS A Etest_manager,
Eﬁiiﬁ%@Etest?ﬁﬂ@iﬁ%ﬁ’%iﬂﬁ, RoiFizma e RIS RIEN G

openGauss=# CREATE ROLE test_manager PASSWORD 'XXXXXXxx';
CREATE ROLE

openGauss=# GRANT USAGE,CREATE ON SCHEMA test TO test_manager;
GRANT

BlEx=Etpcds_tbspe, FFERZERIFTERIRZENGRFjoe, {EBRFjoe
TR PR T T HAB P o

openGauss=# CREATE TABLESPACE tpcds_tbspc RELATIVE LOCATION 'tablespace/tablespace_1";
CREATE TABLESPACE

openGauss=# GRANT ALL ON TABLESPACE tpcds_tbspc TO joe;
GRANT

BRFEEACINIRENEEMBFNAE.

a.

BlZfAEemanager, gjoeRItRIEEmanager, FHATFZAEIBSIBRIEN
LHEMA

openGauss=# CREATE ROLE manager PASSWORD 'XXXXXXXX';

CREATE ROLE

openGauss=# GRANT joe TO manager WITH ADMIN OPTION;

GRANT ROLE

B2 Fsenior_manager, &P managerfIIRIZINGIZABF .
openGauss=# CREATE ROLE senior_manager PASSWORD 'XxxXxxxx';

CREATE ROLE

openGauss=# GRANT manager TO senior_manager;

GRANT ROLE

openGaussFE FIRIEREUI T :

abs(x)
iR BXHE,
IREWEZEES: FAEE .

i
openGauss=# SELECT abs(-17.4);

abs

cbrt(dp)
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R MHIR,
IR[EEZEEY: double precision
M

openGauss=# SELECT cbrt(27.0);
cbrt

ceil(x)

R NNFSEHIRDRIRE
IREHEZEE: BBEL,

~H:

openGauss=# SELECT ceil(-42.8);
ceil

-42
(1 row)

degrees(dp)

R IBNEERAE.
IR[EEZERY: double precision
M

openGauss=# SELECT degrees(0.5);
degrees

28.6478897565412
(1 row)

exp(x)
iR BAIEE.

IREYEZEEY: dp or numeric, AEEEEEEEEIER FTSHAER.

i

openGauss=# SELECT exp(1.0);
exp

2.7182818284590452
(1 row)

floor(x)

R ARFSHIRKELY.
IREEZEER: SmAEE.
M

openGauss=# SELECT floor(-42.8);
floor

-43
(1 row)

(n(x)
iR B,

IR[EMEZERL: dp or numeric, AEEIRIVEREERAIER TESHAERE .

~f:

openGauss=# SELECT [n(2.0);
n
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.6931471805599453

(1 row)

log(x)

IR LA0ARRIRIEL
REEZEE: SHANEE.
aNCTR

openGauss=# SELECT log(100.0);
log

2.0000000000000000
(1 row)

log(b numeric, x numeric)
R LAbAEAINIE .
IREIEZEES: numeric

-

openGauss=# SELECT log(2.0, 64.0);
log

6.0000000000000000
(1 row)

mod(x,y)

R x/yRIRE () . NRGZE0, MiRE0,

IROESER: 52258486,
M-

openGauss=# SELECT mod(9,4);
mod

(1 row)
openGauss=# SELECT mod(9,0);
mod

IREIEZEERL: double precision

il
openGauss=# SELECT pi();
pi

3.14159265358979
(1 row)

power(a double precision, b double precision)

A afIbiR=E
IR[EHEZERY: double precision

i

openGauss=# SELECT power(9.0, 3.0);
power

729.0000000000000000
(1 row)
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radians(dp)
i IERERINE.
IR[EHEZEEY: double precision

i

openGauss=# SELECT radians(45.0);
radians

.785398163397448
(1 row)

random()
IR 0.0%1.02Z [EAIREHEL
IR[EHEZEEY: double precision

M-

openGauss=# SELECT random();
random

.824823560658842
(1 row)

round(x)
R BMASHSIINEL,
REEZRE: S5HAERE.

<

openGauss=# SELECT round(42.4);
round

42
(1 row)

openGauss=# SELECT round(42.6);
round

43
(1 row)

round(v numeric, s int)

ik REBNERES, sE—MITESEEN.

IRBIEZERY: numeric

i

openGauss=# SELECT round(42.4382, 2);
round

sign(x)
A Bt sENGS.

J\g@{.ﬁ%?g . '1 i/__’_‘ﬁﬁ ] O%Z’_:O [l 1 iETJ_?IE%Q o

)
openGauss=# SELECT sign(-8.4);
sign
-1
(1 row)

sqrt(x)
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A EHIR.
IR[EIEZEEY: dp or numeric, AEERLFEREBIVBER FTSHAEBR,
~f:

openGauss=# SELECT sqrt(2.0);
sqrt

1.414213562373095
(1 row)

e trunc(x)
A &b ( BUEEERS ) o
REEZER: SigAEE.
=~

openGauss=# SELECT trunc(42.8);
trunc

42
(1 row)

e trunc(v numeric, s int)
R BT ISR/
IREIEZEEL: numeric

i

openGauss=# SELECT trunc(42.4382, 2);
trunc

=RRES xR
e acos(x)
R RR%
IR[EHEZEEY: double precision

A

openGauss=# SELECT acos(-1);
acos

3.14159265358979
(1 row)

e asin(x)
A RIESX.
REIEZEEY: double precision

~f:

openGauss=# SELECT asin(0.5);
asin

.523598775598299
(1 row)

e atan(x)
A RIEH.
IR[EEZEE: double precision
=~
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openGauss=# SELECT atan(1);
atan

.785398163397448
(1 row)

atan2(y, x)
A y/xBRIEY] .
IR[EEZERY: double precision

M-

openGauss=# SELECT atan2(2, 1);
atan2

1.10714871779409
(1 row)

cos(x)
R KK,
IR[EEZERY: double precision

~f:

openGauss=# SELECT cos(-3.1415927);
cos

-.999999999999999
(1 row)

cot(x)
R R,
IR[ENEZEE: double precision

~f:

openGauss=# SELECT cot(1);
cot

.642092615934331
(1 row)

sin(x)

R 1%,

R[EEZERY: double precision
<

opengra‘\uss=# SELECT sin(1.57079);

.999999999979986
(1 row)

tan(x)
fk: 1Y,
IR[EMEZERY: double precision

~f:

openGauss=# SELECT tan(20);
tan

2.23716094422474
(1 row)
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FrTER R AR
e string || string
AR EEFE.
IREIEZEES: text

~f:

openGauss=# SELECT 'MPP'||'DB' AS RESULT;
result

e  bit_length(string)
iR FRBIAE.
IR[EYEZRE: int
aNTE

openGauss=# SELECT bit_length('world');
bit_length

40
(1 row)

e convert(string bytea, src_encoding name, dest_encoding name)
A Lldest_encodingtEERIBIRimiS S L FFERbytea, src_encodingfg
EEmEHI, EZmBET, stringbREaiERY.
IR[EE3EEY: bytea
=~

openGauss=# SELECT convert('text_in_utf8', 'UTF8', 'GBK');
convert

\x746578745f696e5f75746638
(1 row)

e lower(string)
A BERFRENANE,
IREIEZERL: varchar

M-

openGauss=# SELECT lower('TOM');
lower

e octet_length(string)
A FRERPIFHH.
IREMESRE: int
M

openGauss=# SELECT octet_length('jose');
octet_length

(1 row)
e overlay(string placing string FROM int [for int])

iR BRFFHE, FROM intRTMEB—stringhISE LN FRFFIRER, for
iINtRREHRE— P stringlIFHFHE -
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IREYESEEY: text

M

openGauss=# SELECT overlay(‘hello' placing 'world' from 2 for 3 );
overlay

hworldo
(1 row)

position(substring in string)

A BEFFHENUE. FHEROKRNE,
REMEZEEL: int, FRIBARFENIREO,

<l

openGauss=# SELECT position('ing' in 'string');
position

substring(string [from int] [for int])

iR BEFERAE, from intRRIMNEIUNZRFFAEEN, for intRR&EEU 1L
Fi5,

IR[E{EZRE: text

~f:

openGauss=# SELECT substring('Thomas' from 2 for 3);
substring

hom
(1 row)

substring(string from pattern)

A BENCECPOSIXIENIRAR I FFiEE . IRIRBLECREITE, BIER
Bl AR PLEAE T AYBRER S o

IREIEZEES: text

)

openGauss=# SELECT substring('Thomas' from "...$');
substring

mas
(1 row)
openGauss=# SELECT substring('foobar' from 'o(.)b");
result

(1 row)
openGauss=# SELECT substring(‘foobar' from '(o(.)b)");
result

oob
(1 row)

trim([leading |trailing |both] [characters] from string)

R NFrFBstringfIFFk . ERSFIBMERRE & charactersh=#f (TRER
—=H ) NRKNFRE,

IREI{EZEEY: varchar

)

openGauss=# SELECT trim(BOTH 'x' FROM 'xTomxx');
btrim
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Tom

(1 row)

openGauss=# SELECT trim(LEADING 'x' FROM 'xTomxx');
ltrim

(1 row)

rtrim

upper(string)

ik BFHFRERUEAKRE.,
IR[EYEZERY: varchar

=~

openGauss=# SELECT upper(‘tom');
upper

ascii(string)

IR SHstringlE— PN FRIIASCIED
IR[EIESERY: integer

<

openGauss=# SELECT ascii('xyz');
ascii

btrim(string text [, characters text])

R MstringFFLFNEEMIR R B &charactersPZE (REE2ETH ) WRKF

e,
IR[BUEZERY: text
<Al

openGauss=# SELECT btrim('sring', 'ing');
btrim

sr
(1 row)

chr(integer)
iR BHBASCIRBR=ETS .
IRE{EZEEY: varchar

5

openGauss=# SELECT chr(65);
chr

convert(string bytea, src_encoding name, dest_encoding name)

A Lldest_encodingig BRI BIrimiE 5 LU= T ERbytea, src_encodingig

ERmIEHI, EZmET, stringbREEER.
IR[EEZEEY: bytea
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M

openGauss=# SELECT convert('text_in_utf8', 'UTF8', 'GBK'");
convert

\x746578745f696e5f75746638
(1 row)

initcap(string)

A BFEFEPNSIBEENEFEEAIAE, EF8RHEAINE,
IREHEZEEY: text

B

openGauss=# SELECT initcap(‘hi THOMAS');
initcap

Hi Thomas
(1 row)

length(string)

R FRENS¥stringh=/FREE .
IREIEZEE: integer

M

openGauss=# SELECT length('abcd');
length

pad(string text, length int [, fill text])

ik BEERFAS (HREATH ) , BstringlEFTAlengthikE, 1R
stringE &t lengthi< NS E EERELRR o

IR[EEZER: text

)

openGauss=# SELECT lpad('hi', 5, 'xyza');
lpad

ltrim(string [, characters])

R NFRFEstringfIFF LR R 8 & charactersh = (THRE2—1M=H) B
RIKHIFRE,

IR[EEZEEY: varchar

)

openGauss=# SELECT ltrim('xxxxTRIM','x");
ltrim

md5(string)
R FstringfERAMDSINZE, FLA16EHIEEIRENE,
(MEEY::
MDSINEZEEEREMR, FRELZEXE, FEINER.
IREMEZEE: text
Nk
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openGauss=# SELECT md5('ABC');
md5

902fbdd2b1df0c4f70b4a5d23525e932
(1 row)

e repeat(string text, number int)
iR EstringEEnumbenX.,
IR[EIESEE: text,

~f:

openGauss=# SELECT repeat('Pg', 4);
repeat

PgPgPgPg
(1 row)

e replace(string text, from text, to text)

i 1B Rstring B IUBATE F =R SR fromBIN B BIRALF TR tolIA

BHo

IR[EIEZER: text

il

openGauss=# SELECT replace('abcdefabcdef’, 'cd’, 'XXX');
replace

abXXXefabXXXef

(1 row)

e rpad(string text, length int [, fill text])
R FERERFMA (HREATE ) , BstringtiE7eZllengthi<E ., TNR
stringE2£2ttlengthi< NS EL R ERELRT -
IR[EIEZEE: text
i
openGauss=# SELECT rpad('hi', 5, 'xy');
rpad

e rtrim(string text [, characters text])
R NFRFBstringfIEEMIRR B & charactersh = (HRE2NTH ) B&
KPFERFE,
IREEZREY: text
=~

openGauss=# SELECT rtrim("trimxxxx’, 'x');
rtrim

e split_part(string text, delimiter text, field int)
R ARIEdelimiterp fRstringiR[EIEKAIE  field N FFRFE ( NEHIE—D
delimiterfiftextAEat )
IR[EIEZEE: text
il

openGauss=# SELECT split_part(‘abc~@~def~@~ghi', '"~@-~', 2);
split_part
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HEVLIRRREY

def
(1 row)

strpos(string, substring)

A IBENTFER/BEIME. Fposition(substring in string)—#f, FiFS#R

FHER .
IRBUESERL: int
~f:

openGauss=# SELECT strpos('source', 'rc');
strpos

to_hex(number int or bigint)

fAR: $BnumberdEiapt 7 dHIRIIAEZR .
IREMESEE: text

=~

openGauss=# SELECT to_hex(2147483647);
to_hex

Vaiiiiiid
(1 row)

translate(string text, from text, to text)

A 1B7Estring P B SRV ILE from R FRFIF R AT LAY FEtoRRYF

fFo aNRfromtbtols, MiREfromsRHIIAYERIIMYIZFTS .

IR[EHEZERY: text
Al

openGauss=# SELECT translate('12345', '143', 'ax");
translate

to_char(timestamp, text)
A ST e R AN ERR IR NS EIRTURIERTER .
IR[EEZREY: text

il
openGauss=# SELECT to_char(current_timestamp, 'HH12:MI:SS');
to_char

10:55:59
(1 row)

to_char(interval, text)

R SRt aElRRE R BRI IS ERRIFRT S
IR[EIEZEE: text

=~

openGauss=# SELECT to_char(interval '15h 2m 12s', '"HH24:MI:SS");
to_char

15:02:12
(1 row)
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to_char(int, text)
R SERHERBNERIRNIEEIETRIFRE,
IREEZREY: text
=~
openGauss=# SELECT to_char(125, '999");

to_char

125
(1 row)
to_char(double precision/real, text)

R EERENERIRNIEERANIFRE,
IREEZREY: text

il

openGauss=# SELECT to_char(125.8::real, '999D99");

to_char
12580
(1 row)
to_char(numeric, text)

R BHFRBENERIRNIEEEANFRE,
IR[EHEZEE: text

i

openGauss=# SELECT to_char(-125.8, '999D99S');

to_char
125.80-

(1 row)
to_date(text, text)

R BFHHEERNERIRNIEEEIRBE.

REMEZERY: timestamp without time zone

=~

openGauss=# SELECT to_date('05 Dec 2000, 'DD Mon YYYY');
to_date

'2000-12-05 00:00:00

(1 row)
to_number(text, text)

R GF RN FEERNEF
R BFHREERBNERIRNIEEERNHNF
IREIEZEE: numeric
i
openGauss=# SELECT to_number('12,454.8-', '99G999D9S");
to_number
124548
(1 row)
to_timestamp(text, text)

R BFHHEERRNERIRNIEEERATEE
IREEZER: timestamp
i
openGauss=# SELECT to_timestamp('05 Dec 2000', 'DD Mon YYYY');
to_timestamp
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2000-12-05 00:00:00
(1 row)

e to_timestamp(double precision)
IR HBUNIXELTThEIR AL AT EE .
IREHEZER: timestamp with time zone
B

openGauss=# SELECT to_timestamp(1284352323);
to_timestamp

2010-09-13 12:32:03+08
(1 row)
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=T

8.1 R|HE

8.2 DB4AIl

8.3 FIITFfi#

8.4 LLVM

8.5 Ustore

8.6 MOT

8.7 EETHIERE
8.8 DCF

8.9 H17Ei8

8.1 &K=

openGaussiIZ 5 [#EFRYIINEE, HBE=/1FINEE: BqueryR5|#HEF. EIUFREIM
workloadR IR =

B query &5 [#E

BqueryR5 [EFINRESITRAP AR ENEREHITIRE, AR TEEETNEN
SEFIMIEENSRIHER, MAFPFRANREREEEGEREEFENERS| . RINEENE
FFERSRSELECTERINNIER, ASFEMZERINISQLIER . ARINBEIKEIEREL
gs_index_advise3LIf

# 8-1 2 query R |#EFINGERYEN

BRI 25 IngE
gs_index_advise SQLIEAI=ZfF SR EEEET LRI
ZF&5],
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EFIZR5S|

e LiReREL, SRENETXSiZquery ERAMERZRS |, HEFERMRSIRIFRZMTISAE
Blo fEREIT:

openGauss=# select "table", "column" from gs_index_advise('SELECT c_discount from bmsql_customer
where c_w_id = 10");
table | column
+
bmsqgl_customer | (c_w_id)
(1 row)

FIRERRER, MZHEZFRbmsql_customerfc w_id%l EBIEEZERS|, SIERS|IFIHSUN
T

CREATE INDEX idx on bmsql_customer(c_w._id);

RUSQLIER, tAIREHUEFEIZEXSZRS], Han:

openGauss=# select "table", "column" from gs_index_advise('select name, age, sex from t1 where age >=
18 and age < 35 and sex = "f"}");

table | column

_______ N ———

t1 | (age, sex)

(1 row)

W EiRiEARBNIZER LEIB—PEXERS] (age, sex) . BIRRSIAaG<LUT:

CREATE INDEX idx1 on t1(age, sex);

FEERS IINRE IS AP ERURE R ERHITIRME, AINEEISIRIIESLRSIR0EY, B

SESLRS|SIERFRIMEM=EE, BRPETEIRS|, TEdNAssiHhiaR

iﬂﬁ‘éx’ﬁﬁi’@iﬁ’@ M . EIMERS IS RAREIZOMGUCSEH, i55&R8-2.
8-3,

% 8-2 RS ITNRERYEN

EiESE 2¥% Ihie

hypopg_create_index SRS BN FR BUEBEIIRS],

hypopg_display_index % BB RUZRIEEIAZRS|

hypopg_drop_index #5|890id MFRIEEREIAZRSE] .

hypopg_reset_index 7% iBIRITBRIARE].

hypopg_estimate_size #5|rY0id GiHEERsICIERERN
ZEKN

% 8-3 [EHIZRSITHEE GUC &3

BHE Thee ENME
enable_hypo_index ERFEREINZES|ThAE off
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{ER7GENT:

FB,1 [FERREhypopg_create_indexBIiZREHIZS .
openGauss=> select * from hypopg_create_index('create index on bmsql_customer(c_w_id)");
indexrelid | indexname

329726I| <329726>btree_bmsgl_customer_c_w_id
(1 row)

L2 FAREGUCSHenable_hypo_index, ZES¥ITHIEIRERIA L ESHITEXPLAINETZE
FERIEREINRS| . BEXFENEGED Texplain, AFAIRIEL RS LM
TIHITHEIZ RS | 2B BRI EIGE DRI T . Fia0:

FEGUCESHEI, HATEXPLAIN + HiffiEa:
openGauss=> explain SELECT c_discount from bmsql_customer where c_w_id = 10;
QUERY PLAN

Seq Scan on bmsql_customer (cost=0.00..52963.06 rows=31224 width=4)

Filter: (c_w_id = 10)
(2 rows)
FREGUCSE:
openGauss=> set enable_hypo_index = on;
SET
FEGUCESHE, HITEXPLAIN + EifiEM:
openGauss=> explain SELECT c_discount from bmsql_customer where c_w_id = 10;

QUERY PLAN

[Bypass]
Index Scan using <329726>btree_bmsql_customer_c_w_id on bmsql_customer (cost=0.00..39678.69
rows=31224 width=4)

Index Cond: (c_w_id = 10)
(3 rows)
B ISLER M HTITRIRT AR, 2355 It REEETSETHITRN, B
FalE SRR NMAIESLERS| .

H$£3  (Ek ) [FREEhypopg_display_index@=PrA IS HIEIIZES . fHIan:

openGauss=> select * from hypopg_display_index();

indexname | indexrelid |  table | column
<329726>btree_bmsql_customer_c_w_'id | I329726 | bmsqll_customer | (c_w_id)
<329729>btree_bmsql_customer_c_d_id_c_w_id | 329729 | bmsql_customer | (c_d_id, c_w_id)
(2 rows)

£H;a  (Flik ) (EAEEhypopg_estimate_sizefhiit FEHIZRS | BIEATFRAIZSEIA N (BB1i:
FH) . fian:
openGauss=> select * from hypopg_estimate_size(329730);

hypopg_estimate_size
15687680
(1 row)

$B5 MIBREIIZRS,

{EFRREhypopg_drop_indexfiifaigEoidAIREINZRS |, FIN:

openGauss=> select * from hypopg_drop_index(329726);
hypopg_drop_index
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{ERIEREhypopg_reset_index— R4 EFRFTE CIERRIEIIZRS| . FIU0:
openGauss=> select * from hypopg_reset_index();
hypopg_reset_index

(1 row)

-

workload R3IZE5 =

X FworkloadZRkBIHIZRS [, AP AETIZTEIREINIBAFERILLIhEE, KRIjEE
BEEEZEDMLUETworkloadfERHIN, EREZER—HERAIXIE(Kworkload 91T
FIHITIRAAIZRE],

ERFESAZZOMUETDRIXHERmARworkload, XHHEFRIEDSE—17.
FRPE\EIREERE L B S HIREH BRI SZED .

iz17pythonff]Aindex_advisor_workload.py, <0 :

python index_advisor_workload.py [p PORT] [d DATABASE] [f FILE] [--h HOST] [-U USERNAME] [-W
PASSWORD][--schema SCHEMA]

[--max_index_num MAX_INDEX_NUM][--max_index_storage MAX_INDEX_STORAGE] [--multi_iter_mode] [--
multi_node] [--json] [--driver] [--show_detail]

HAR@ASEIKOX:

e PORT: EEHUEERIROS .

e DATABASE: EEEIEENZ=.

e FILE: B8&workloadiIE®IRISTHRERR,

e HOST: (mik) EEHIRERNENS,

e USERNAME: (HJi) EEHUIEENARE.

e PASSWORD: (mJi%) EEHUIEERFPIZE.

e SCHEMA: EHEZWR.

e MAX_INDEX_NUM: (7% ) ;KBRS IEFHE .

e MAX_INDEX_STORAGE: (HJi%) sz KRIRSIESTIEKR/N,

e multi_node: (Ti%) IEEHRIRE NN HINEIRELA,

e multi_iter_mode: (7 ik ) EiXiE, TBIREREIZSEHRIREX,

e json: (HiE) fEEworkloadiFRRIXHIRIFIEIASQLIA—L/ERTjson, BUALE
REESQLE—1T.

e driver: (HiE) IBERE(FEApythonIRENZRIEZEIRERE, BilgsqliE.

e show_detail: (T ) BREETRHIEERSIESHIFMRLLER.

Bugn:
python index_advisor_workload.py 6001 postgres tpcc_log.txt --schema public --max_index_num 10 --
multi_iter_mode

HERERA—NERS], IS EIRRSIETIRAETERRS L, ERRA.

create index ind0 on public.bmsql_stock(s_i_id,s_w_id);

create index ind1 on public.bmsqgl_customer(c_w_id,c_id,c_d_id);

create index ind2 on public.bmsql_order_line(ol_w_id,ol_o_id,ol_d_id);
create index ind3 on public.bmsql_item(i_id);

create index ind4 on public.bmsql_oorder(o_w_id,o_id,o_d_id);

create index ind5 on public.bmsqgl_new_order(no_w_id,no_d_id,no_o_id);
create index ind6 on public.bmsqgl_customer(c_w_id,c_d_id,c_last,c_first);
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8.2 DB4AI

KEFRET

ERIES
SR

create index ind7 on public.bmsqgl_new_order(no_w_id);
create index ind8 on public.bmsql_oorder(o_w_id,o_c_id,o_d_id);
create index ind9 on public.bmsql_district(d_w_id);

TR

openGauss=HRIRASIF 7 [REDBAAIRES], BUESINFEEAIBRF, BHRIERE, 7
DRBERENARS . ITRAIMHSHUTAES, RIGSMERERIEIRERIIEEL)||ZkEE
B BERECAIRE)IGSTNRIE . ESAIMERERI, ILFAEEEENERNGEES
ETRENENSEIEST L, e TR IR A S TRIOIESE

HBIMRABIDBAAIZIFE FSGDEFHNZIER]T (BRISIF — o RMES) . &4EFFIZ
EAsEER(ORES), URETK-MeansBEFHIKmeansBEE %,

% 8-4 DB4AI EER X EF

2R ik

=) CREATE MODEL EH@EEE#E?—‘:UII@E, BT RTFE
PREDICT BY A BRI T .

Xz TARGET R /AERESRIB RIS .
FEATURES 125/ HERTESS ROEHRISFES S o
MODEL IZIESAIRELETR,

{8 “CREATE MODEL” 1E@AT LUSITHEEIRIEUZEFD) 2k .
EEN)IIZSQLIER), MBE— 1 EIEESkmeans_2d, 1ZZXHIEASTUT:

openGauss=# select * from kmeans_2d;
id | position

==
1| {74.5268815685995,88.2141939294524}
2 | {70.9565760521218,98.8114827475511}
3| {76.2756086327136,23.8387574302033}
4] {17.8495847294107,81.8449544720352}
5| {81.2175785354339,57.1677675866522}
6 | {53.97752255667,49.3158342130482}

7 | {93.2475341879763,86.934042100329}

8 | {72.7659293473698,19.7020415100269}
9 | {16.5800288529135,75.7475957670249}
10 | {81.8520747194998,40.3476078575477}

11 | {76.796671198681,86.3827232690528}
12 | {59.9231450678781,90.9907738864422}
13| {70.161884885747,19.7427458665334}
14| {11.1269539105706,70.9988166182302}
15 | {80.5005071521737,65.2822235273197}
16 | {54.7030725912191,52.151339428965}
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17 | {103.059707058128,80.8419883321039}
18 | {85.3574452036992,14.9910179991275}
19 | {28.6501615960151,76.6922890325077}
20 | {69.7285806713626,49.5416352967732}
(20 rows)

1ZZ=AIFEEpositionAIEHEZEEL )9 double precision[].

Mkmeans_2di)I|IZ&EHEEposition/94FiESl, {FHBkmeans&i%, BIEFRFIRE

point_kmeans,

openGauss=# CREATE MODEL point_kmeans USING kmeans FEATURES position FROM kmeans_2d WITH
num_centroids=3;

NOTICE: Hyperparameter max_iterations takes value DEFAULT (10)

NOTICE: Hyperparameter num_centroids takes value 3

NOTICE: Hyperparameter tolerance takes value DEFAULT (0.000010)

NOTICE: Hyperparameter batch_size takes value DEFAULT (10)

NOTICE: Hyperparameter num_features takes value DEFAULT (2)

NOTICE: Hyperparameter distance_function takes value DEFAULT (L2_Squared)
NOTICE: Hyperparameter seeding_function takes value DEFAULT (Random++)
NOTICE: Hyperparameter verbose takes value DEFAULT (0)

NOTICE: Hyperparameter seed takes value DEFAULT (0)

MODEL CREATED. PROCESSED 1

AL

£z

“CREATE MODEL” 58T EENIIIGFRTZ
USINGKHEFIEERIZBTRo
FEATURESHITFHEEIAEREAVSHIE, FRIEIZREIERIFIZ R0,

TARGETHSEREMIIIZEB YR, SHURIIGREHIERNIIZ, HallE—E
iX=, f5I%N: price > 10000,

WITHEBFEEIIZGEERTRIEES H . JESKREAPHTRENINE, BEREEE
FRERABUE

HUABNEF, ERSIGARESHE, WES-5,

& 8-5 B HIES
8r Bs

GD optimizer(char*); verbose(bool);
max_iterations(int); max_seconds(double);
batch_size(int); learning_rate(double);
decay(double); tolerance(double)

Hoh, SVMIEE#EZlambda(double)

(logistic_regression.
linear_regression.
svm_classification)

Kmeans max_iterations(int); num_centroids(int);
tolerance(double); batch_size(int);
num_features(int); distance_function(char*);
seeding_function(char*); verbose(int);seed(int)

SRR NESHIRERNSAMEEEEE, WKR8-6,
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BREIE 8 BR4FME
= 8-6 EBSHBAMBELUUREETEE
BgF B2 (BAE) J: V= HEl 3| BaEmt
GD optimizer = gd (#BET |gd/ngd ( B%A | itz
(logistic_r | f&i%) HETRE)
egression —
. verbose = false T/F HEER
linegr_reg max_iterations = 100 (0, ERAIEIREL
ression. INT_MAX_VAL
svm_classif
L UE]
ication)
max_seconds = 0 (FXHiz | [0,INT_MAX_V | BT
FTRHIZ PR ) ALUE]
batch_size = 1000 (0, — IR ZRFmIZEENAY
MAX_MEMOR | #7%k
Y_LIMIT]
learning_rate = 0.8 (0, FIR
DOUBLE_MAX
_VALUE]
decay = 0.95 (o, WEZRRE
DOUBLE_MAX
_VALUE]
tolerance = 0.0005 (0, nNE
DOUBLE_MAX
_VALUE]
seed = 0 ( XJseedBYFEHL | [O, fhF
&) INT_MAX_VAL
UE]
just for SYM: lambda = | (0, IENLESE
0.01 DOUBLE_MAX
_VALUE)
Kmeans max_iterations = 10 [, BARIERIRE
INT_MAX_VAL
UE]
num_centroids = 10 [, EEYEE
MAX_MEMOR
Y_LIMIT]
tolerance = 0.00001 (0,1) i RIRE
batch_size = 10 [, — )| EriZEEXAY
MAX_MEMOR | #£A#1
Y_LIMIT]
num_features = 2 [, HINEEARIFAEEL
GS_MAX_COLS
]
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87 B2 (BAE) BYECE B2
distance_function = L1\L2\L2_Squa | IEM{LA5i%
"L2_Squared" red\Linf
seeding_function = "Random+ Mt F gL
"Random++" +"\"KMeans||"
verbose = 0U {0,1,2} TLREER
seed = OU [0, FhF
INT_MAX_VAL
UE]
MAX_MEMORY_LIMIT = & XKAFEINEHTTEEE
GS_MAX_COLS = HiEERERRAEHHE

RERIFRLTN, MREIBIZRINEEIT

MODEL CREATED. PROCESSED x

BEEREER.

LT R S FEEI R FtFgs_model_warehoused , RHE
gs_model_warehouseB] LAEBEZIX FREA ST IEIRZHEXES..
FARLIBEEERAXNANEERE, fINEFEREEI “point_kmeans” B
SQLIEGUT:

openGauss=# select * from gs_model_warehouse where modelname="'point_kmeans';

-[ RECORD 1 ]---------
+

modelname | point_kmeans
modelowner | 10

createtime | 2021-04-30 17:30:39.59044
processedtuples | 20

discardedtuples |0

pre_process_time | 6.2001e-05

exec_time | .000185272

iterations | 5

outputtype | 23

modeltype | kmeans

query | CREATE MODEL point_kmeans USING kmeans FEATURES position FROM kmeans_2d
WITH num_centroids=3;

modeldata |

weight |

hyperparametersnames |

{max_iterations,num_centroids,tolerance,batch_size,num_features,distance_function,seeding_function,verbose
,seed}

hyperparametersvalues | {10,3,1e-05,10,2,L2_Squared,Random++,0,0}

hyperparametersoids | {23,23,701,23,23,1043,1043,23,23}

coefnames
{original_num_centroids,actual_num_centroids,dimension,distance_function_id,seed,coordinates}
coefvalues | {3,3,2,2,572368998," (77.282589,23.724434)(74.421616,73.239455)
(18.551682,76.320914)"}

coefoids |

trainingscoresname |

trainingscoresvalue |

modeldescribe | {"id:1,0bjective_function:542.851169,avg_distance_to_centroid:
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108.570234,min_distance_to_centroid:1.027078,max_distance_to_centroid:
297.210108,std_dev_distance_to_centroid:105.053257,cluster_size:5","id:2,objective_function:
5825.982139,avg_distance_to_centroid:529.634740,min_distance_to_centroid:
100.270449,max_distance_to_centroid:990.300588,std_dev_distance_to_centroid:285.915094,cluster_size:
11","id:3,objective_function:220.792591,avg_distance_to_centroid:55.198148,min_distance_to_centroid:
4.216111,max_distance_to_centroid:102.117204,std_dev_distance_to_centroid:39.319118,cluster_size:4"}

T3 FAHEEFEANREM SRS
{53 “SELECT” %0 “PREDICT BY” FE=FFHEBEE RIS .
BEif)iEi%: SELECT---PREDICT BY---(FEATURES:++)---FROM:-+;

openGauss=# SELECT id, PREDICT BY point_kmeans (FEATURES position) as pos FROM (select * from
kmeans_2d limit 10);
id | pos

9|
0] 1
(10 rows)

TIIERERERTESS, E—MMRENEREREN . BETHREREBSHED)IZE
SARBUBEEIRENE, RITARREY)ISFERENASD (S batchiIEUESH . KL
BETE) , MUAREREEENTERI. SR FENIER .

$RA EEPTIH

M explainiEE@RIXF “CREATE MODEL” %0 “PREDICT BY” HUIEEY)| SRk FNiTiE
FRIHITIHRE T D . Explain k== /5 o] E1%H1ZCREATE MODEL/ PREDICT BYiE&
a (Fa) , BaHEaEiNsH, IFHNSHES-7,

% 8-7 EXPLAIN ZiEHIS %

BHB R

ANALYZE f/REITE, BINEfTHYE. fEIXEL
EHAERE

VERBOSE /RETE, EHENETEERS
BHEIE iR

COSTS mIRBIT S

CPU mIREIT S

DETAIL /RETE, A9A,

NODES /RETE, AAB

NUM_NODES f/RETE, AAH

BUFFERS mIREITS

TIMING mIREIT S
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PLAN HRET S
FORMAT ANERETZERY: TEXT / XML / JSON /
YAML
T~

openGauss=# Explain CREATE MODEL patient_logisitic_regression USING logistic_regression FEATURES
second_attack, treatment TARGET trait_anxiety > 50 FROM patients WITH batch_size=10, learning_rate =

0.05;

NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:

Hyperparameter batch_size takes value 10
Hyperparameter decay takes value DEFAULT (0.950000)
Hyperparameter learning_rate takes value 0.050000
Hyperparameter max_iterations takes value DEFAULT (100)
Hyperparameter max_seconds takes value DEFAULT (0)
Hyperparameter optimizer takes value DEFAULT (gd)
Hyperparameter tolerance takes value DEFAULT (0.000500)
Hyperparameter seed takes value DEFAULT (0)
Hyperparameter verbose takes value DEFAULT (FALSE)
GD shuffle cache size 212369

QUERY PLAN

Gradient Descent (cost=0.00..0.00 rows=0 width=0)
-> Seq Scan on patients (cost=0.00..32.20 rows=1776 width=12)

(2 rows)

55%5 "l%"iﬁﬂo

o

HME o

h=—: SESHANREBLEETE, &8I)IZKW, REIERROR, FHiZ
TR, B0

openGauss=# CREATE MODEL patient_linear_regression USING linear_regression FEATURES
second_attack,treatment TARGET trait_anxiety FROM patients WITH optimizer='aa’;
NOTICE: Hyperparameter batch_size takes value DEFAULT (1000)

NOTICE: Hyperparameter decay takes value DEFAULT (0.950000)

NOTICE: Hyperparameter learning_rate takes value DEFAULT (0.800000)

NOTICE: Hyperparameter max_iterations takes value DEFAULT (100)

NOTICE: Hyperparameter max_seconds takes value DEFAULT (0)

NOTICE: Hyperparameter optimizer takes value aa

ERROR: Invalid hyperparameter value for optimizer. Valid values are: gd, ngd. (default is gd)

HE" SRBENEFE, REREFAEM, REIERROR, FHERERER

:

openGauss=# CREATE MODEL patient_linear_regression USING linear_regression FEATURES
second_attack,treatment TARGET trait_anxiety FROM patients;

NOTICE: Hyperparameter batch_size takes value DEFAULT (1000)

NOTICE: Hyperparameter decay takes value DEFAULT (0.950000)

NOTICE: Hyperparameter learning_rate takes value DEFAULT (0.800000)

NOTICE: Hyperparameter max_iterations takes value DEFAULT (100)

NOTICE: Hyperparameter max_seconds takes value DEFAULT (0)

NOTICE: Hyperparameter optimizer takes value DEFAULT (gd)

NOTICE: Hyperparameter tolerance takes value DEFAULT (0.000500)

NOTICE: Hyperparameter seed takes value DEFAULT (0)

NOTICE: Hyperparameter verbose takes value DEFAULT (FALSE)

NOTICE: GD shuffle cache size 5502

ERROR: The model name "patient_linear_regression" already exists in gs_model_warehouse.

1HE=" FEATUREZETARGETSZIZ*, IR[EIERROR, FHEREIRER:
openGauss=# CREATE MODEL patient_linear_regression USING linear_regression FEATURES *
TARGET trait_anxiety FROM

patients;

ERROR: FEATURES clause cannot be *
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openGauss=# CREATE MODEL patient_linear_regression USING linear_regression FEATURES
second_attack,treatment TARGET * FROM patients;
ERROR: TARGET clause cannot be *

- 1BEN: NTFEBBEISAFERATARGETXESE, EFELBEIRLEPR
IEFATARGETX T, HIRIR[EIERROR, FHEREIRFER:
openGauss=# CREATE MODEL patient_linear_regression USING linear_regression FEATURES
second_attack,treatment FROM patients;
ERROR: Supervised ML algorithms require TARGET clause

CREATE MODEL patient_linear_regression USING linear_regression TARGET trait_anxiety FROM
patients; ERROR: Supervised ML algorithms require FEATURES clause

- IHEFR: HGUCSHstatement_timeoutiZE THHE, III&BAIHITHIERS
W2 IE: HfTCREATE MODELIES . VIZREERIR/N . YIIEREE# (iteration) |
12ER1E S5 (tolerance. max_seconds) . FHITEIEE (nthread)Z2HEfS
SNIZEEHS . BEHSETEBIRERS], 5@ IREI)IZEM

o IHEHRRIER.
- SN SRBERERRRPERAE, HIEESIRERROR:

openGauss=# select id, PREDICT BY patient_logistic_regression (FEATURES
second_attack,treatment) FROM patients;
ERROR: There is no model called "patient_logistic_regression".

- 55t SEUERESFEATURESRIBIEAE EINEUIRRELSIIGEFTERA—
., $BIRERROR, FHEREIRER, Hla0:
openGauss=# select id, PREDICT BY patient_linear_regression (FEATURES second_attack) FROM
patients;
ERROR: Invalid number of features for prediction, provided 1, expected 2
CONTEXT: referenced column: patient_linear_regression_pred

openGauss=# select id, PREDICT BY patient_linear_regression (FEATURES
1,second_attack,treatment) FROM patients;

ERROR: Invalid number of features for prediction, provided 3, expected 2
CONTEXT: referenced column: patient_linear_regression_pre

e

8.3 F{=fi&

openGauss¥F{TIiREFE . ITHRIERIERRRTEHIEESX L, JIFEERE
BRIZIFHEIIER DX .

17, FITFEERIREINS, EIIRIESIIRERIEE . BFopenGaussFIFOLTP (BXAl
FELR ) HEREIERE, BONMERITEE, (OHITERERELIEEAAIOLAP
(B HIR ) 1520, A (ERSIFME. BUABRT, BIEZAIRAITEME. 1T770E
MIIFENERBES WES-1.
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8-1 TS IFHERIES

Row-based store

Row | Date/ Customer

ID | Time | Matenal Name Quantity

1 845 2 3 ol
2 5 ssw 5 T S

5 sss 2 e 3
""" . 595 3 o

4 901 4 1 1

Column-based store
4 4 4

1 WIE ? 3 1

2 __ésn ’s i3 2

s fonl Lol [l ] s [ - I (5 T [ 15 -
4| Aqsm| i 5 2

5 888 2 3 3

6 895 3 4 1

7 901 4 |} 1 1

FEF, EZERITER, ALENTEREERE LNFEESN. ZTRER, A TA
FfFREER PRSI,

7. FFEEN TS

s | (s 79|

7= HUERIRIFE—H#S, INSERT/ 17582 (SELECT) [HEMER S R 151,
UPDATER S . FrE 8RB ERSHRIERN -

lzca o HHINEBTRINNIISH | o EIFSHAT, HIEFENIIEEHA

1SEEN, =,

o 152 (Projection)B=. o INSERT/UPDATELLERRRIT »
o (HTFIERBE/ENZS],

—RBERT, MRFTNFRIEE (XFEXR) , EOFERINIIFASHBRT, &
BIFE. MRRNFRIMLERD, ERAROFER, BRRAGFETFHEILRIT
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e e S &Rz

1777 o RER(REICRS, ETRSINEREEE).
o 1B, M. MURERSHIIR
o INERIEFH. LERMEN.

HiF o FITDITEE (KB, DEBRIFRZTR) .

o BIEENS (EBFRHAWEE, TFRABELMERZERS]) .
o —IXMEXRIMEREAN.

o RIIFKZ, FWERIIEFER.

o WIREXEARY, RERTRAVDE (<50%251% ) JL151,
B ERYIFEE.

BEEER
CREATE TABLE table_name

(column_name data_type [, ... 1)
[ WITH ( ORIENTATION = value) 1;

SHHAA

e table name
Z0EIIFRS

e column_name
MEPZCIENFESZ.

e data_type
FERIHIERE,

e ORIENTATION
Z‘Egiﬁﬁﬁ’ﬂﬁﬁﬁﬁﬁ, BiTEAR. SIFESR, ZSHRERNEMAEF
EUESEHE:
- ROW, FRRFHEIREGLUITFE

TEREESTOLTPISS, ERTFRETHEESHIRMERSIITES.

- COLUMN, FRRFRRIEIRELIIZHEFE.

JIFEESTERCESS, EEBNER ESMASHNICRTE, BiXkA
THRERD

Al
THEEORIENTATIONS ¥R, REANITEER. Hla0:
openGauss=# CREATE TABLE customer_test1
state_ID CHAR(2),
state_. NAME VARCHAR2(40),

area_ID NUMBER
)
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B2 8 =T
--MEREE
openGauss=# DROP TABLE customer_test1;
BIFES7FRAT, FTEIETEORIENTATIONS S, Fln:
openGauss=# CREATE TABLE customer_test2
(state_ID CHAR(2),
state_NAME VARCHAR2(40),
area_ID NUMBER
2NITH (ORIENTATION = COLUMN);
--HikRE
openGauss=# DROP TABLE customer_test2;
8.4 LLVM
openGaussf&EILLVM ( Low Level Virtual Machine ) 12tH9ZERE, KIEEGHTIT
K, BEAEHITSEN RS S EEIISSFRMA TR IR E T
B, MNMAEBRATIEHRITIHEFMAREER . BESM D AR KERIEEE
IZEEERR, LUXAREAERERERIEN.
LLVMEIESIRIERAR B LA BN EGE R E LA 2510 T EHRREARRYB AR . &
WD SEFREIER UARRIRMFZIEFIET . EREOBAHIESEUEREM, NMmAZHE
HEEEARERERIER .
HFLLVMEEBFERIMYBTEITRER I RPIESR I HmFMZEE, EtE/NEiES
HENEAARSFEITRII, AJeesRI4ERERIS L.
ERE=

o  HEELLVMBYEAT
EEEAPFEUTHIRELSIFLLVMU L :
Case:--when--- F"IAT

. InFix=
c. BoolZFiAz{
= And
= Or
"  Not

d. BooleanTestZziAZ
" |S_NOT_UNKNOWN: 3JRSQLIEAIS NOT UNKNOWN
" |S_UNKNOWN: XFRSQLIEEIIS UNKNOWN
" |S_TRUE: XJMSQLIEENIS TRUE
* |S_NOT_TRUE: 3MSQLIEAIS NOT TRUE

= |S_FALSE: XINSQLIEAIS FALSE
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R 8 BI4FHE
® |S_NOT_FALSE: XJRzSQLIEAIIS NOT FALSE
e. NullTestFzixz{
= |S_NOT_NULL
= |S_NULL
f.  OperatorRiAz
g. FunctionZik={
" |pad
" substring
" btrim
" rtrim
=  |length
h.  NulliffRixzt
FiA I E ISR EEIBEIEbool, tinyint, smallint, int, bigint, float4, float8,
numeric, date, time, timetz, timestamp, timestamptz, interval, bpchar, varchar,
text, oid,
NEFEXL B ERDEHHITE EEHScanTs =AYfilter. Hash JoinTa =AY
complicate hash condition. hash join filter. hash join target, Nested LoopT3
=HEYfilter. join filter, Merge JoinTis==AYmerge join filter, merge join target,
GroupT mRidfilterFRAEY, ASEERERFERLLVMENESRHENI
o THELIVMHIEF:
a. Join : HashlJoin
b. Agg : HashAgg
c. Sort
EdiHashloinEF{XZ#FHash Inner Join, XthuzAYhash cond{¥3zFint4.
bigint. bpchargSBIHILLEL; HashAggEFHNZiFEtdbigint. numericZEEY
sumMzavgiE{E, Hgroup byiBa{X3#Fint4. bigint. bpchar, text, varchar,
timestampZEBUR(E, ERTSZIFcount(*) BEEIR(F. SortEFX3Z#FxTint4,
bigint, numeric, bpchar, text, varchar##EZEBIRILLEIRIE. BRIEEZAM, ik
FRLLVMEIEREF, Bifa@Eidexplain performance TE#{TER.
E|SEN L=

T NEIEERERALLVMENEIRIFENAL o
A FFE AR EMHRITIRERERFL .

EhE =T LLVM PERER9E2IT
LLVMAE A BRI T EUR e SR EARISEE, RS B R IR S

Ko

FIARAAC-RENH
HIEERZR I RIAR T EFHRLM £ codegen, EIEBNREARITESILHE
AL T codegen, EHEFBBARANCLE ., MREMNRARNTEFRFES
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BB HIE 8 BN

BT EEESD, FRLVMEISRZEL, eSS, BiigE
log_min_messagef92 59 DEBUG 1 RJ LA B FIBLL A B iZAR 7 C{XASsE
.

e MAREZR
LLVMEFHRI— ) EE R RRERIRNBIIF T, BEUBRN RN ENESF
g2ch, ERTRDR/DENEINS:, RILEFERLLVMI AR ROIRE BB AR
work_mem, {RIEXIRAFERLLVMECAIRITRIZENIIZERFPIH, /e
BESE2tERES .

o R RMEE
LLVMEFIESCI TSN EEIRR, EMKIELNIIS ST Riz8NERXIVRESY
BT RESEEFEALLVMEIESHERLM . RN AREME TS 5128017
¥, NEARFKEKZEAIRIEEFREHE . RZIFA,

LLVM {sEFREEIY
BRILLVMEHIEERZNEZRAFTH, BRAUEAS RS THTEE, SYAEN
T

1. ZEARERIwork_mem, ERIFHIFEMEHTRIGERERAAIwWork_mem, WNRE
MRETE, WENKFALLVMESRmELK (BiZizEenable_codegen=offst
;).

2. wE/EMcodegen_cost_threshold (BAIA{EJ910000), iR/ EIEEH=TEIR
FRALLVMIASRZEMRA . Zcodegen_cost_thresholdHEIZES, EERALLVM
ESHRIFEMABINMERESH, NEEIENIcodegen_cost_thresholdAYEYE -

3. WNFREAXHEFEBLLVMEIEREFELE, IRFEAENABCRENGS, 2
WERFALLVMEISRIFEMLAL o

AR
ARRTFINERT, BESHA, FIERSAIERERANRNT

8.5 Ustore

UstorefZf#5 |2, X&ZIn-place UpdatefZf#5|Z ([EitbEHT ) , RopenGauss FIIZHT
IR —MEAEIRT . LERIRYRRAMERRRYTT7ES |22 Append Update (IENNEHT ) &
o BIMNEFHXSTFUSFEE. MEAKRHOT ( HeapOnly Tuple ) Update ( BIE—IR@E
NEH ) BREFIRI, B TEHEREAIIFHOT UPDATEZS, WREIKARIES
. Eltt, UstorefFfiE5IZENIzm4E.

ranptit
Ustorefrfi#5 | SIS ERITIRARY “BUEIE" FHERAR “hifksE” oBEFiE. 8
EATRANAY “BREIE” FEESIERE L, HREMARF—RUNDO=E, BFH—
EEHEMRAR “LOREE" , EESESEAcRTREERTRK, ik
B PO EES.

Ustore?Zfi#3 | ZRANUMA-awarefJUNDOF R AiRIT, [FBUNDOFRATLUTES
ZREELEERYE; FNRAZSIRARSIA, MARSIFROM, GRURH T FE
FEREIE BRE.,

UstorefZ (%5 12455 UNDOZE, FJLASEESYN . BELEANEIEIEFIEIHELH
#, BEMUEENRAN “IRIBME” , FopenGausstgft T EEEHIBIRINEE
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BB HIE

8 BN

2R

(ERIES

g ¥

o SMRE: XHEAN. B MRERRQEAWSS, HEELINERFERRIETY
&, EFRMERBREEFEXEIZEERRNISIFSTREES. BFiE
AOtERERIN . B “387 (B8 ) « “S (EFRIESRZ) . BV (148E
E3RE ) BUBBIOLTPESIFE .,

o SXEH: SIFTRARENRMER, RATAOTTE,; BEIRE. HiEESE
=&, BERES. Fi2MIOEMREEN, UNDOFESEANUMA-awareikit,
BEEIFRNZSZY B, UNDOZE&—nES, EHE, ERNEES, =i
TEfFERAEINER. Fia.

o MREFREEF: UstoreS|ZBIRHSHENES “UHE” H, IBETFESET
AT, BESFERUNDOZTEIKR/N . LIREIRUNDOTERFIES XXIEFBI= T
1T “HWE7 , BLESRE. IEERMNT AR, HEHIREEEEINEIEER
SRR ERH T ERLIE,

UstorefFfi#5 |2 n] LAEEIESIZE E#ins T IEReikIBfRMZHR L, FISREFEIEITEM

Fra, ENESWSIFSNTERS, 152 EeeillREEEEa 2RISRz

NE=71=8

USTORESEHHRIASTORE (Append Update) f#i&5 1223 7F, USTORETFES |E2fRFikk 7
FHEESCHIRIRTS, SQLIEEFIEAMIASTORETZES | B ERE A FIT—3, H—=5
RERMNERS | FEAMXE,

o SIERASX

USTOREFFES | & Bundo log, BIZEUSTOREFES | ERIIFHEEZIZEITE
postgresql.confArfizEundo_zone_countfY(E, ZS#LERAIRHZEundo loghd—
MEEN, BiNALE 16384, B “undo_zone_count=16384" |, BoE=ME
EERHIERE.

[postgresql.confEcE]

undo_zone_count=16384

- B SIERRHEEFES 1 ERE

create table test(id int, name varchar(10)) with (storage_type=ustore);

- BlEBEN2: GUCESHIALEIEEUSTORETRES |2

HIEERB&ZHI, fEpostgresql.conffiZE “enable_default_ustore_table=on” , 2t
INEERFEEFRATERUSTOREFES |2,

[postgresql.confEtE]

enable_default_ustore_table=on

ellfEE

create table test(id int, name varchar(10));
-G

o BIFERSINSEX
USTORETFi5 |2 (ARG IUBtree, UBtree 2% | J45USTOREMFES | EH &
ZE5|, BRi%5|EEE— TS EE,
BEBU T testREH, 1HEI7EtestzRAVaged L& NN—NUBtreeZ35|,

openGauss=# \d+ test
Table "public.test"
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BERHIE

8.6 MOT

8 =S
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
id |integer | | plain | |
age |integer | | plain |
name | character varying(10) | | extended | |

- tlEs1: FEEIEKSIEE, BIAGIEUBtreezx5|
openGauss=# create index ubt_idx on test(age);
openGauss=# \d+ test
Table "public.test"

Column | Type | Modifiers | Storage | Stats target | Description
id |integer | | plain | |
age |integer | | plain | |
name | character varying(10) | | extended | |
Indexes:
"ubt_idx" ubtree (age) WITH (storage_type=USTORE) TBALESPACE pg_default
Has OIDs: no

Options: orientation=row, storage_type=ustore, compression=no

- BIEBH2: AIEBRSIFEERusing KRFRERSIZES “ubtree”
openGauss=# create index ubt_idx on test using ubtree(age);
openGauss=# \d+ test
Table "public.test"

Column | Type | Modifiers | Storage | Stats target | Description
id |integer | | plain | |
age |integer | | plain |
name | character varying(10) | | extended | |
Indexes:
"ubt_idx" ubtree (age) WITH (storage_type=USTORE) TBALESPACE pg_default
Has OIDs: no

Options: orientation=row, storage_type=ustore, compression=no

openGauss3| N\ TMOT ( Memory-Optimized Table, MOT ) 7Zfi%5|%, ©2—=
SHTEME, SINSZINKAFRSHB/HT TN . MOTRopenGaussEIEFEa7TiH
BAEF=R4FHE (Betahk A ) , EAESHITERFEREESHIERE. MOTEZF
ACIDfHE, FEEMEIMSAMNSTRMESIT. A nJLAERRES . HeesU=m
ELESAE (OLTP ) EAMOT, LISESHEE. &Mt aIfilMEIER AR 2#%
IRSBEEISFER, MOTAHESES KIS ZA RS RS R LE1T, s
FArm/ERIBAIEESAY eI TaiShanfRS528, IARETX86RIRL/RakR(UARSS =S .

MOT $#ERAME

MOTES48E (EEHESER ) . ST Bl (FHENHARE ) EEERELER
THA (BREMNAER ) XEHHEHAEEEMNE.

o {EFER (Low Latency) : fRMRIENEIGFIESNMATE

e S&ME (High Throughput ) : SIFIEEMFESAFRHL.

o SXIREFMAZR (High Resource Utilization ) : £ %A@,

ERTMOTHRN BREFAILUAZIR 5EIMEHNEME . fila0, FEEFAm/ERREAILES
TaiShanfRSE R FIEF IS/ RERAVE/Rx86MREZE: £, HITTPC-CEENIL (XESE

SHEEHEE) . MOTIRHRIENM RIEZEF2IRARSS 28 HIXFI2.5(%, 4IBIRSSEE HiXER
3.71=, 1E4I82561ZArmARSS2E EiAZI4805tpmC,

FETPC-CEENIHHRINERE], MOTIEMERAVEIRESESZERERFE3IE5.5.
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R 8 BRI
5, RIS R AR RS AT SIEESSBRIMAINDE, TIMOT
REBIEXANIER PR R BIRSS SRR . ERAMOTIE, 4MIRSSITEIRRBRIA
£199%, VEmARSEELMEAT AV ERRE o
X DTEMR S RS 28 LA N EEE.

MOT XA

MOTRIKIERI AU T :

REFRACEIREN: LSS HAEESMATIRMRIEE S BiR, FREEIEM
R5|EEREFH, AMERPRERIERX, FHERFEIERERMN. SIREEH
PrESZERE I ARFRITIAAT.

RHESFZEE: MOTEFRIETE—EIFIEIERE MR T, KARWAVSRER
TMEHEAISENMN ., FFSIEF, MOTASX IEEEFIVEIE TR EOIRAS
s, MMAKBEETY —LXAFRFAFIIFH. EFSPNRMHAIEE

( Optimistic Concurrency Control, OCC) iIEA2E B RS R FEWAY, Fr
BRHIRENESREREFRE I IRTIAESESES (BRI EESRE)

BT, XMEREEESIEP, BXHIBETEAEESAFPEMN, MMM

TEMES; MEREEEXMEASEREMm.

RHRS|: HTFARERNHIEINZRS | ReFHEARNEFES, RIEE—S39xE

S|EIREMMEZERTEE . MOTESINNFIEFRTHAIMasstree, XE—FF
FEZAFHIRRFIATY EAS(E ( Key Value, KV ) FEZRS|, LAB+AYTriesC
W, BEXMER, SFATEREESZIRSE LGRS Stkpvitse. [T

MOTRFE T ZFhFcHAIS AR IERE, QMBI L. SEREFRINFIAEFETR
BY.

NUMA-awarefIEEE: MOTRFRIQANIRITSZIFIESR—REAIE ( NUMA)
BN, NUMA-awareE;x1858 T AEHHIEHRBAIMERE, (FXiZihaiE biEE
AR ITRIROIIRE ., XEHAFEEFISRMEN, FAEEBRIERRE (10
F4E/RQPI) HITEIMOBEE . MOTRIERERTEEHIEIR, AZMAEXNSRINE
PETAED, BEe TR, BOTH, RIETREE. FSHAENRNSE
PR ENUMAKIRY . AHBAMERRTREIREZ G . ERNESSHREDER
ZTFSES (OS malloc ) BYFER, BERAVHERIE

SIEFEAN: BEINE S 2L EIT A RIKERE D, B2ACIDRIKEER
Z— (DRFEFAMY ) . BRIFERI#E ( 81EFSSDIINVMe ) #AEETHE,

FEA BT REEIRES IR, (FA—ETRENEESIE, MOT
B AT ARSI EMZHNE R, URRFACHEISEESARIZ T
HEEET SR, X aE:

-  F17EE, FiGopenGausstiEFREIE .

- BN ESHAEEPMINLEHESES.

- ESEHMCE, BIRIEERTH.

- BTESHNREZSN, SIFFAINUMARBSNAIRZAETICR.

- EREHRIEUREKRZ S ( CALC, Checkpointing Asynchronously using
Logical Consistency ) fEPIFFIITEFFHEEIFIR

SSQLEEZFMINEEE : MOTEZY FERIPostgreSQLIMEREETIZE ( FDW ) LAK
E5|, IFZIFTENSQUEE, SiFEIE. BPEX REFRSKREE
2518

{EFPREPAREIEAINE AR ERIF: BIZ(FEAPREPAREEFimass, ALALIRZE
BXHITEIINESED ., XS eEMmmZERRERITER, tBiRACode-
GenzkBIRT (Just-in-Time, JIT) #RiF. X LASEIFY30%A9M4 82T, 7E0]

SASRRAS 01 (2022-03-31) WA © LR ABIRAE] 180



openGauss

BB HIE

8 B

MOT M Fin=

BERUIBIR T, NMARENREERNT, BN, ERRERTIREMEERNE
], Cache PlantEREFIIOLTPIHIT TlL, EBNSIEFEERERATERIGE
REURAEARNSIEFERRFEER

MOT#openGaussEIREERITCIEERY: MOTE— N tRERE R R FILHITEE
5|8, 2&RgfEopenGaussB, MOTHIERFS | EMNEFHENTFIESIEZHF
7, SN Bns, RNERSERSIEFHIRS, MWALEMBE.
g4, RESRESTREME . BPAILUNEFEENRIMOTHNR—31E .
BeEMpaPZa. RIESERRK, RiFEMMEAEZEEREFEFESIZ, 6
n, BESEIRIS EHEBREIERAREF.

MOTEILURIERA AT =, EEMNRNAREFIZAMRE, MOTEIZIRSHIEL
EERTHNER, FRTERARKNTES ZENFINESEAE, RAERERDE
E[, NMES T ESLIRRIMEE.

MOTAIWRERNMRE RN EERFS, KRACESHEAANFEFREEHIT TR . BIE
=g, HIIFRMIREEMN LT IRIRTT, DRIBRENSHAITENRMTHEAR,
openGaussFtiF N R FEEASMOTIIEFREKEZNER . W FEHASIEREHRR
NEEKX. BB MEEERNNERERE, UREENRUNEER G OIS E
ItEAIFEFKR, MOTIFEIER.

MOTRIRBFEMAA, Hla:

SENESLE: XRFEAMOTHNEERSR, BAEGEEES, ENERSE
PMESABERBR . XEMBIBIFEEITRRES . XORK. EHTAR
2. KBEX. Bk, I SREF.

MEERIUINE: FESFRUKIRYUBIFERMOTS, BEZREHE
F, ATEREER. TRMMEDLUINIRSREILEEIIENM, Lk (FRTHE
KERMETHNES PRSI BRZIH ) BERIRESIEREERH .

HiRREEERE: citENRmINEFTSEEHESIEERNSTIERE . It
g, FZRBEE80% LA ERFEHEIERE, HMEBEMENESEEN., N T HEE
BERFBERER, URBERMERRHEENAFARE, NEEFEESIHE
FIEIEER . XERMINEEINT FARNSEZMFATE, BIEINTEERA.
MOTHEH T —MRIFHBR AR, B —HS MR RE AN AR,
FRISFFAEHR, FE{KCAPEXFOOPEXRLA

AHMERERIZE: MOTRILUBRE = (EXI#an. M2MFIYIEAR] ) . SBBAME
( Transactional Processing, TP) . 9#r&tI2 ( Analytical Processing, AP ) #lI
#28%>) (Machine Learning, ML) RUANUEREIERVIRINE K . MOT/LHE
KRR EIHRECR B S ARRIFERIASEIE . XLHIERI AL HIT
QIR iR, HAERERENETHERNTRSYHTER. S5, MOTEBILIES
EI—ERY. RATRYEURE, MMSHSERER . B IFS IREURRAVIENF 0=
HENEAY, BESEEIEIEREFILE ., fli0, —Apache KafkagEE$A]
ARSRIZE1 OB SE4/FRVEURE, SEIRA10ms, — N EHMAIMEES SIS
ER RSB ES R, FIREIEETN, MAXREHIRESRHITH—E D1,
MOTH LABILISHIERBEEZFHEEMOTXRER, ADTFIRRMIFES, M
THEXENES (ENEREIRNEIRMEER ) . XEFERTLAE R EFNMIEEL
1B, MOTEIZ THINE RS EFIEEAHTIE, RS T —3ME, 1BI07T 915
YEROSERTE, EIRYFE(E T S4B RA ( Total Cost of Ownership, TCO)

FRETCO: IREXREFBARIERPIEET AT E3I0%EI90%AITCO,
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EE G 8 BRI
A IFRIEIRESRE
e UUID

e User-Defined Type (UDF)
e Array data type
e NVARCHAR2(n)

e C(Clob

e Name
e Blob

e Raw

e Path

e Circle

e Reltime

e Bit varying(10)

e  Tsvector

e Tsquery

e JSON

e Box

o Text

e Line

e Point

e LSEG

e POLYGON
e INET

e CIDR

e MACADDR
e Smalldatetime
e BYTEA

e Bit

e Varbit

e OID

e Money

o LIR&IAIvarchar/character varying
e HSTORE

EF MOT
£E1 EFRFNR

LR T HEEE FB P X MOTZES | ZRIGIEIIRAA . BTEURERPHIT—IX, &
BaERECEMERSTA .

SASRRAS 01 (2022-03-31) WA © LR ABIRAE] 182



openGauss

BERHIE

8 B

AR

MOT @I /MEREUEEI4E5E ( Foreign Data Wrapper, FDW ) #l#l5openGaussEUERZESER, Fr

IFEER AR

E(HSERPEEIE0IZEFIATMOT ( DDL. DML, SELECT) , LA FMEARMIT—IX:

GRANT USAGE ON FOREIGN SERVER mot_server TO <user>;
PIBXEFARDKRNE,
BlE/MERMOT

RABEMOTHIIEIEFIMIEFRIE D SopenGausshEFHEZIIFRANEDRE . SELECT.
DMLFIDDLRYFR B E AL d SHNEAXT FMOTER  openGaussE FHEEZINFRZE—HH.

o BIEMOT:

create FOREIGN table test(x int) [server mot_server];
o LI EEGH:
- MRZE(FFHFOREIGNXHE=5|FBMOT,

- TEBIEEMOTEAY, [server mot_server]ZEB 0%, EAIMOTE—NER

BI5IZE, MAR—MIRIZIAIBRSSSE .

- LIS B testAIRNER (RPE—Z RIS ) Hbl. &£ T

— 5 (BIERRS]) PRBRM— P EWTAIFIF

- W% postgresql.confhFETIRERE S, NTECIEMOT, EILBEELIZE

MOTEg&enable_incremental_checkpointiZ & 9off,

o fHBRZ StestlIMOT:

drop FOREIGN table test;

AMOTEIFEZES|
SistR R openGaussBIEFMG RS iEE .
fan:

create index text_index1 on test(x) ;

BZ— AT TPC-CHYORDERSE, FElIEZES|:

create FOREIGN table bmsql_oorder (

o_w_id integer  not null,
o_d_id integer  not null,
o_id integer not null,
o_c_id integer not null,

o_carrier_id integer,

o_ol_cnt integer,

o_all_local integer,

o_entry_d timestamp,

primary key (o
).

_______

__________

(MR

AEMOTEFZAIAFEIEEFOREIGNX T, RAENATEIZAMRRAGS

TR
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BREIE 8 BRFE
BRI MOT
WEXREEERAMOTH AR, XERE S ESEETHENTZLRAIMOTH
ALTER TABLEEH],

TENBIMTFSETFHENERERAMOT, WaERgs_ dump TESHHIE, L
RunfofsEfgs_restore TES ANEE.

BIEFHEE

MBEFERAMOTIHEXRESESFEHRE.
KERPEEESHORIFAIEIEXE, BRSI “FHFEE” .
MRASIHFETEIESE, NENESOIE— B 7 7IEiREEERISER
LERABSREFRER, RRABERSIFRIEIERE AR SIFRIEIES

B,

ERUTHASHZEHESR, AESAEIMOTH,

158

ZRETHENRERAMOT, BHITUTEER:

a. EIFENABERESN.

b. fEEFgs_dumpTEISREIFLAERIREAIIE M . BIIR(ERdata

only.

¢ EnBERETHENE.
d. BIERBEEREIAIMOT, BiRFREREIZFOREIGNXEFIEEIZFRIMOT,
e. {EFgs_restorefSHAR X HRVEIEINE/ IRE R EIRERF
f. NESEFENIGIEF B RIA SRR S ERSAZIFIIMOTR . FESZGR
28
9. RENBEREN.
ikl

RATFRERERGTAE, NEEFERTEXEEEFES TGRS T4 HRY
MOT, MELHEEXL. HFR, MOTEBIASZIFES |IESEE (UFEA
Join, Unionf1¥&Eif ) MIE5|ESRES, B, MRAESEKEN. FiEdiEs
EShipiaEnR, WOSUSEERXARERERAMOT, EENNRARER
EVES GNP S A

Nl
BRgEBHIRZEDbenchmarksqlp— N EF#EAIZF customenFEEIMOTH
$GcustomerZFRIFFBEIMOT, #BIELEWT:
a. MERRFRIEE, KIEMOTZIFMERE, FEESH “ITOFRIEuRE:E
B BT,
benchmarksql-# \d+ customer

Table "public.customer"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
X | integer | | plain | |
y | integer | | plain | |
Has OIDs: no

Options: orientation=row, compression=no

b. BRERFEHIE.
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benchmarksql=# select * from customer;

x|y
——

3|4
(2 rows)

c. REEAgs_dumpiEiEREER,
$ gs_dump -Fc benchmarksql -a --table customer -f customer.dump -p 16000
gs_dump[port="15500'] [benchmarksql][2020-06-04 16:45:38]: dump database benchmarksql
successfully
gs_dump([port="15500'] [benchmarksql][2020-06-04 16:45:38]: total time: 332 ms

d. EwRFEER.

benchmarksql=# alter table customer rename to customer_bk;
ALTER TABLE

e. GIESRFRZEEENMOT,
benchmarksql=# create foreign table customer (x int, y int);
CREATE FOREIGN TABLE
benchmarksql=# select * from customer;
x|y
———
(0 rows)

f. BREHESIESAZFMOTH,
$ gs_restore -C -d benchmarksqgl customer.dump -p 16000
restore operation successful
total time: 24 ms
Check that the data was imported successfully.
benchmarksql=# select * from customer;

x|y
——

314
(2 rows)

benchmarksql=# \d
List of relations
Schema| Name | Type | Owner | Storage
+ + + +
public | customer | foreign table | aharon |
public | customer_bk | table | aharon | {orientation=row,compression=no}
(2 rows)

8.7 ée’f’".‘?éﬁﬁﬁﬁﬁ

ESHEESARRIESEwERIEIARIFE™, (EERSETICHIMSEIE
%%IZIH B, SRR, BELRGIEIS N RS IEEL FEORES . SR
BEEEFinREEIIERRIXEIRSHE, EREEENRESMSS-HFINAEFH
S‘EE’JMU'F%"*?E FRISERRINMERER, NMmEEIRIFEIEISFARIEES o

AFENMNSEIERERIEGCBEIEDHRUBNYESEFE, BIEESEIEE, o
L,L;&IJ.,

o (RIPHUIEE= LEEmEHRIESRE ., TICHELTOMIRE, KEEELE
NEHEEIRSS IRV A SR

o HUERSBREMUEREE=SEE. TEREWRSBZETHWSZEERER. &4
EER, FEHBEERIS THNAFAE, BRETEEZREEEECTFL,
(EISENRABF T ERBEEE SR

o IIRHIEERSEHEZETHNEFRIET N ARFRIPSEERZN .

SESHIEEBRRISITRMIERES I gsquEEljdbaZs: . TEEIFENERMIERE
B EIEERERIRZ .
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EREESHIEE
o GSQUERIREMTIUN TR SITFESFX:

gsql -p PORT -d postgres -r -C
SERA:
- -pr WS
- -d: HUEERIR
- -C BIIFESHX.
o IDBCISESHUREREEXIRE, FEiREenable_ce=1

BlZAPZEAR

EETHIEFEEMMER, BEFIRERACMKIIEIEINZERRCEK, CMKBF NS
CEK, CEKEFINZRFEIE.

EIHRIENINFFREWMOR 9 BIZCMK > BIZCEK,

o GSQLIAETEIECMKFICEK:
[ BlEECMK )

CREATE CLIENT MASTER KEY client_master_key_name WITH ( KEY_STORE =key_store_name,
KEY_PATH = "key_path_value", ALGORITHM = algorithm_type ) ;

SEORR:

- client_master_key_name
ZEHIEAZAXRE, ER—HITET, JheiraE—HEAR,
BEEE: FHHE, FREMRGTHNHEIE.

- KEY_STORE
IEEEECMKIYZ R TRl ; BYE: BrifZFlocalkms,
- KEY_PATH

KEY_STOREREEIEZ /I CMKEZ4EE, KEY_PATHIEIREAF1EKEY_STOREAME
—RACMK, BUEZEML: “key_path_value” .

- ALGORITHM

RAE LT INZZCOLUMN ENCRYPTION KEY, 1Z&#BFIEEINZ
EREREREY . BYESEE: RSA 2048, RSA3072F1SM2,

(1 588

FIAFMERRR: BUAMBRT, localkmsiSTE$SLOCALKMS_FILE_PATHEE{R 4 Ak /12BN /M
fRESA M, APAFEMREZNETE. B2, APtEIUFRRHEEZNETE,
AZIHIRENSLOCALKMS_FILE_PATHESEIWRY, localkms&=Z=iHZREN$GAUSSHOME /etc/
localkms/B812, WIRZIRZFE, WIGHENEBEFHEIER.

TSR SUGR : (EACREATE CMKIEERT, localkmsiE& BRI N STFEZAERAI
5. f5): HKEY_PATH = "key_path_value", FUN4HRIZFRO BT
key_path_value.pub. key_path_value.pub.rand. key_path_value.priv.
key_path_value.priv.rand,

PRLA, 7T RESERINEIRBABRNY, EERFRIERT, NMZRERBEFENSE
PIRXGBRIBRI G
[ 812 CEK ]

CREATE COLUMN ENCRYPTION KEY column_encryption_key_name WITH(CLIENT_MASTER_KEY =
client_master_key_name, ALGORITHM = algorithm_type, ENCRYPTED_VALUE = encrypted_value);

SRR
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- column_encryption_key name
ZBHENEPNRE, ER—mB2TET, FHemIE—HLIR,
BEEE: FHFHE, ERFamRGTIHREIE.

- CLIENT_MASTER_KEY
EEERTINZEARCEKIICMK,

EER: CMKEE, iZCMKITSECREATE CLIENT MASTER KEYiE%8l
i,

- ALGORITHM
BEZCEKERTHIMINERE.

EYESEEI": AEAD_AES_256_CBC_HMAC_SHA256.
AEAD_AES_128_CBC_HMAC_SHA256F1SM4_SM3,;

- ENCRYPTED VALUE ( B]i%Ii )

ZENAFEENZROS, BROSKETEN28 ~ 25610F/F, 281F
FRREHRNZAREBEREAES128, BHFRFEEAAES256, ZEHOS
FIRERZ3IMNFMN . RFIEE, WEBINEM256LFHIZR,

AR

BFSM2, SM3, SMAEBZETHEEREBIRERE, HMEHEENG, FEhEF
o MREIFEECMKATISESMAELLRINZECEK, NBIEZECEKRTASUEESMA_SM3EERIN
FEIE.
[ ~FI:GSQLIAET: ]

-- BlIEE$SGAUSSHOME/etc/localkms/B&1=

mkdir -p $GAUSSHOME/etc/localkms/

-- {EREKR, BlE— BB alice,

openGauss=# CREATE USER alice PASSWQORD 't

-- (FREBEARalicefIMKF, EEESHERE, FHITHREE.

gsql -p 57101 postgres -U alice -r -C

- BEEEFIRINZEER (CMK) IR,

openGauss=> CREATE CLIENT MASTER KEY alice_cmk WITH (KEY_STORE = localkms , KEY_PATH =

"key_path_value” , ALGORITHM = RSA_2048);

-- BB EFIRSINIERSE ( CEK) XK,

openGauss=> CREATE COLUMN ENCRYPTION KEY ImgCEK WITH VALUES (CLIENT_MASTER_KEY =

alice_cmk, ALGORITHM = AEAD_AES_256_CBC_HMAC_SHA256);

e JDBCIRE FEIECMKHICEK:
/] BIEEE iR EEA
Connection conn = DriverManager.getConnection("url","user","password");Statement stmt =
conn.createStatement();int rc = stmt.executeUpdate("CREATE CLIENT MASTER KEY ImgCMK1 WITH
( KEY_STORE = localkms , KEY_PATH = "key_path_value" , ALGORITHM = AES_256_CBC);");

/] BUERSINNEER
int rc2 = stmt.executeUpdate("CREATE COLUMN ENCRYPTION KEY ImgCEK1 WITH VALUES
(CLIENT_MASTER_KEY = ImgCMK1, ALGORITHM = AEAD_AES_256_CBC_HMAC_SHA256);");

BlEEmnExR

AL T EPinEEHCMKIIEIRINEEIACEKZfE, #BILAERCEKRIZMNERT
DN RAYE R ST IF RSN S T REHLINZ RIS E DN PRFF 5 20

* GSQLEEMT TEIZINEE:
[ =61 ]

openGauss=# CREATE TABLE creditcard_info (id_number int, name text encrypted with
(column_encryption_key = ImgCEK, encryption_type = DETERMINISTIC),credit_card varchar(19)
encrypted with (column_encryption_key = ImgCEK, encryption_type = DETERMINISTIC));

SRR
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ENCRYPTION_TYPEJENCRYPTED WITHASRHRAYHNERZERY,
encryption_type_valuef9{E9[ DETERMINISTIC | RANDOMIZED ],

e JDBCIAE TRIEMNEZER:

int rc3 = stmt.executeUpdate("CREATE TABLE creditcard_info (id_number int, name varchar(50)
encrypted with (column_encryption_key = ImgCEK, encryption_type = DETERMINISTIC),credit_card
varchar(19) encrypted with (column_encryption_key = ImgCEK1, encryption_type =
DETERMINISTIC));");

EINERBAREHHTES

BIETIERLE, JUAESSHEIREFRERENT (ERSH-C) MIlIZRPEBALE.
BENIE. SERASENE (XISEESH-C) Y, ERENMEZEREITIRIEN, &
BINERIFEREERREEE

o GSQLIMETMEMERBALIEHESE:
openGauss=# INSERT INTO creditcard_info VALUES (1,'joe','6217986500001288393");
INSERT 0 1
openGauss=# INSERT INTO creditcard_info VALUES (2, 'joy','6219985678349800033");
INSERT 0 1
openGauss=# select * from creditcard_info where name = 'joe;
id_number | name | credit_card

+ +
1] joe | 6217986500001288393
(1 row)
MARTY::

(ERIFESEFRREEZINEREEIEE X

openGauss=# select id_number,name from creditcard_info;
id_number | name
+
1| \x011aefabd754ded0a536a96664790622487c4d36
2 | \x011aefabd76853108eb406c0f90e7c773b71648f
(2 rows)

o JDBCAETHIIEZERBABEHES:
] FENEIE
int rc4 = stmt.executeUpdate("INSERT INTO creditcard_info VALUES
(1,'joe','6217986500001288393');");
/] EENNEZR
ResultSet rs = null;
rs = stmt.executeQuery("select * from creditcard_info where name = 'joe';");
/] KIAEDIR

stmt.close();

ERBASERN B2 ESEIEEFERNERMERSE, EEEERNE, JUsE
B MAEPRINNET

8.8 DCF

DCFEFREDistributed Consensus Framework, BN9#zt—EtitiRiESe, DCFSCTR
TPaxos. RaftFEMADH—HMDIMBAE L, (FRADCFALURMBAEES. it
S HEERE] . DCRHEt T BikEaE, FPREcaen, BEEHSIFIESR
S, EREHTETFPaxosSMART AR, HEoHTEZE,

DCFR—ASMHRE. SEMRTSE. 2T E. ZEMIMIIEME, EttRGETE
jEIj'—iDCFfE-ﬁEXB‘}%, AL BB PaxosHIZ I FRIZ—H . SR, BaIaRF8E
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SRHa1 4R

DCFIRESRMIANEIS-2F, £2EHE: INRERIR, FEER . BERR. RSEF.

8-2 DCF IJREERHE]

ARG

LWI’Ite read apply adman

_____ i O o

DCF

AER IR .
fon R TR !
Fide ‘ I’» I
A TR !
2
i |
% 5 th I
T R R R i
LR .
_____________________ _

ki

BIEEHREE Fmulti-paxostMY L, EIRESESSESGSE. RSeefIES
BFK, DCFil T RZINeel RAIMEREMLIL, @E’Fﬁiﬂzgﬁﬂjﬂﬁmulti—paxos, If
BETHENEE, ESMWIERS T HeealEHENIEH . HEZEGHE: Leader
HEEIER, BESHIER, TTEiEER, IREHERERSE,

TFHEIEIR

HFEFR W SIFSIIRE=MEEERE, DCRSAEFERINMEE—E A E
O, FITMT—PMEOANSHEEFEIER . B EhSfikBS e R AT K
AR, OLESEENFERS, MEDCFNESFEEORINESES
K, XtBEDCHEAE=FMIENREZ—,

B(SER:

BIERERFEIZETFMECEH ( Message Exchange Component ) , I2HEAN
DCFAM4LHlENEERES], IURFEHHAIEER ., FENEES: _Hf FRRYZHH
BIEMY, BB, I 1B, %IEIE’\JEJEEE‘D, /E%EELIEE’\J*E?E, S #FZchannel
MFFIBHARNG, FEENERESE,

RSZE:

IRSZERIKNEENDCRzITHIENM, RIEEFEITA R ZRISHENMRSS . I
W 8. ESREEE. LEWRS . EiVEEENE.
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ab
ThEEN 4B

SIIFEZANIN. BIBRT R, ELiitLeaderfEN

DCFEAMERImMulti-paxosEhiti £, TIFELRIN. BIBFT =, ZiFELKiSleader

B AEMT R, XEESZUSTSE, WEFANES.

IR ERIS I S EOR

- FEESEIR: ZEHPaxos BitH, SHIRIAN—BEEIEHMILURR, M
ZHIREIEFEN, HARIERNSELE T —EaeER=ENERE. &
SO, AFRMIEMUERENT RSiEGR—HAIEUE, mittiEE
Rinlm s, —ELTFIEE—HAVRES, EAERTESRIFHRTEZEE
REDH, EFRER. KECSEREED, aLULBFRBISER, 1§
ENRELT AR E—HAERE, EHIARERAAT, aJLAZEN
EAETE,

- HESEE: BRTLUEEZ TP RAIMUER . DCFrgIgiRg eItk
®E, IEERAESHNTREBATAEN, 728 MERENT =,

T RABSHFT

DCFR& T aILUE MR R Leader. Follow. Candidatefgasl, iAo LUEEEFIL
NBeE. flaiPassiveAE (BHE, BHIE, REWEEN, 7852 HIKIR
Z), loghtt (BHE, REHIE, EHEEN, S52HKEE) . BT
f:é"ﬁ'ﬁ%@ﬁ’\]i?%, DCFHAIFTREE . RRT REEBESEEEERL
I\o

Batch & Pipeline

- Batch: DCFZiFZRbatchil(E, FEBIE:

" BRI HETEHERENEEHRITAIE.
" BRI HSEHBHE

" BRI ETEHES
BatchBE] LI RAIPERIE SR EHRAVEIMRFE, BHAEM.

- Pipeline: 257 E—MNERIREIZERLIGT, FRNAET—NEERIXIRL
TRRE, BiREHEREBEHE (PipelineE ) , AJLIAMAIEE
FRPIBRIER, {2Fttee; DCFERSIAMK. NERX. HEEFHFS
TERAMSERLHE, EPipelinetfsE&IFEERI .

BYRERE

Batching. Pipelining@®#AREISIRARFRIAFILEMERE, (BRIT KBatchthF

ZIEPLRIEREFET A, SHAKBSKETS, B INEILFIERIIE, Al

DCRItSEM T —ESMEENANREER, BaiRlIMESTHEEE . MK LERS

it ERHEESSH, FHEATEEBatchfIPipeline2%, EHIISREATE

No

MEEREE R AES-3FR:
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8-3 MizEERIE

OEERIZ T

a. DCFETREEMREFITRELRER XERLREEERRiRTirmiAnk
HIRAIRTEE . IREmARIHRRIAEHE . RABGETEINSEE

b. HEEFIE: ETRRBERNRXREERNLER, SHMERLES, R
R SEiEH EAMEFI RS RR AT S miEsSK, SRt
@it BEHHRERIE.

c EHRERIARE, BEREHE.
d. EHEFEFREMSERE, EHISRETNIBIER.

{ERTA

BRRER =S, ipHBlIJ, 192.168.0.11,192.168.0.12,192.168.0.13, node id%>
B41,2,3; PEAESBISLEADER, FOLLOWER, FOLLOWER,

{EFADCFBHRENFEAERAOMBILAIEMER, FEEN M, FFiEFXenable_dcf
A9{EHon (BUAZXARY ) , FECEDCF confighitEIER..

fEscript/gspylib/etc/conf/centralized/cluster_config_template_ HA xmIFREXXMLIZ {4
&R

BITEREERHTIRE. INEFEATHDCAEXAS . RHINT:

<?xml version="1.0" encoding="UTF-8"?>
<ROOT>
<l-- BKMEE -->
<CLUSTER>
<\-- HUEEZR -->
<PARAM name="clusterName" value="Sample1" />
<l-- BRET = &R (hostname) -->
<PARAM name="nodeNames" value="node1,node2,node3" />
<l-- #EIP, SnodeNames—3Xdi -->
<PARAM name="backlp1s" value="192.168.0.11,192.168.0.12,192.168.0.13" />
<\-- HIEFEREER-->
<PARAM name="gaussdbAppPath" value="/opt/huawei/newsql/app" />
<l-- HEER-->
<PARAM name="gaussdbLogPath" value="/opt/huawei/logs/gaussdb" />
<!-- [ER M HFER-->
<PARAM name="tmpMppdbPath" value="/opt/huawei/logs/temp" />
<--HIEETEEHR-->
<PARAM name="gaussdbToolPath" value="/opt/huawei/tools" />
<\-- SERHURER R, RBIANIEDF, BIEEFINAEE-->
<PARAM name="clusterType" value="single-inst"/>
<!-- REHBDCFER, FFF: on, Xi#l: off -->
<PARAM name="enable_dcf" value="on/off" />
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<!I-- DCF configEitBSR -->
<PARAM name="dcf_config" value="[{&quot;stream_id&quot;:1,&quot;node_id&quot;:

1,&quot;ip&quot;:&quot;192.168.0.11&quot;,&quot;port&quot;:
17783,&quot;role&quot;:&quot;LEADER&quot;},{&quot;stream_id&quot;:1,&quot;node_id&quot;:
2,&quot;ip&quot;:&quot;192.168.0.12&quot;,&quot;port&quot;:
17783,&quot;role&quot;:&quot;FOLLOWER&quot;} {&quot;stream_id&quot;:1,&quot;node_id&quot;:
3,&quot;ip&quot;:&quot;192.168.0.13&quot;,&quot;port&quot;:
17783,&quot;role&quot;:&quot;FOLLOWER&quot;}]"/>

</CLUSTER>

1. HESHREETESEERRES
{EFgs_ctIEAEERIRES.

# gs_ctl query -D <data_dir>
# gs_ctl query -D /nvme0/gaussdb/cluster/nvme0/dn1

HA state:
local role : Primary
static connections 12
db state : Normal
detail information : Normal

Paxos replication info:
paxos write location 1 964/87134528
paxos commit location 1 964/87134528
local write location : 964/87134528
local flush location : 964/87134528
local replay location :964/87134528
dcf replication info : {"stream_id":1,"local_node_id":1,"role":"LEADER","term":3,"run_mode":

0,"work_mode":0,"hb_interval":1000,"elc_timeout":3000,"applied_index":14300633605."commit_index":
14300633605,"first_index":14300625186,"last_index":

14300633605, "cluster_min_apply_idx'14300633605,"leader_id":
1,"leader_ip":"172.16.137.38","leader_port":17783,"nodes":[{"node_id":1,"id":"172.16.137.38","port":
17783,"role":"LEADER","next_index":14300633606,"match_index":14300633605,"apply_index":
14300633605} {"node_id":2,"ip":"172.16.137.40","port":17783,"role":"FOLLOWER","next_index":
14300633606,"match_index":14300633605,"apply_index":14300633605},{"node_id":
3,"ip":"172.16.137.42","port":17783,"role":"FOLLOWER","next_index":14300633606,"match_index":
14300633605,"apply_index":14300633605}}}

Hr:
- dcf_replication_info: FRHaITRdIcHEE,

- role: FRIFTEAE, AE—HBWT/L#, LEADER, FOLLOWER,
LOGGER. PASSIVE. PRE_CANDICATE. CANDIDATE. UNKNOW., M_EE

ELXEHj%EﬁFI\\\ELEADER%IH\ o
- term: %ZSFHR.

- ilén mode: DCRE{TIED,, HBIORREMMEZRE, 2R KB NIELE

- work_mode: DCFI{EEI. 0ORRSHIRIER; 1FXRDEIRIEDR
- hb_interval: DCFR=iaCBkEFRATE], BBfims,

- elc_timeout: DCFi%&Z$#BRIATE], B{ims.,

- applied_index: #NAZEPRSIAIBENE

- commit_index: EHAZHDCFH “\\'f?krE,JEIL:\_L , ltbcommit_indexZ &l
HEHEFEAL.

- first_index: DCFRERREFENEZATMNE, WUESEEDNER
dcf_truncatef@fEiEd, ZEIREESHEE,

- last_index: DCFPRiREIRE—RHEMNE, WHENEESDCFTRE
BENFEERRBIFAMBE, #imlast_index >= commit_index,

- cluster_min_apply_idx: £EBS/NENBIBET IS .
- leader_id: leader5=ID,
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8.9 H17&E18

openGaussgISMPFHTIRARZE—MF Bit BN 212 CPUSIIRELMZ LiIZHTIHE,
LIRS A BACPURTRRIESEIAMARIRAR . EEXTIFSF, B/ TATHITER
K, EEHAER, BISMPHTHITRARIMEFRIIFFT, AL EIDH
170918, EAEGHREREERIAZR, SMPHITRARRE(KSLINEEETTFREIEFHT
NEREF, BEESE, BeIETNIELESIITE, REBERICE, REF
i o SMPFTHUTIBINEUEREE T (Stream ) , LB TIELIEZ BRIBIER
B, WHIFREaNERYE, SREBERNEE,

ERm=R SRS

SMPHFEBITE FHTRIEFERE, RRNSOAESHNRARRR, BIECPU. BTF.

I/0FF . AR ESMPR—FILARIRIEENEIEIRIS T, ASENHRIUNRERRENE
T, BEISERIRIFIIMEEHRETNR; ERNREASENZRT, SEREFEN
BERT, RMABESIRERENSI. SMPAEERTOTRE RS, XEmRAMUS

- leader_ip: leaderT5saIP,

- leader_port: leadert5miwH, DCFRIERMER o
- nodes: &EEHMTLER.

KRS AE
AEEEMRIAR, PITIAT—5a<SRAE,

# gs_ctl member --operation=add --nodeid=<node_id> --ip=<ip> --port=<port> -D <data_dir>
OnrEERIA, T TEGS:

# gs_ctl member --operation=remove --nodeid=<node_id> -D <data_dir>
HEERRSIEENBRT, 5ol LASEBRENRIRRNES .
SRS O HIRGRIEINGE
IR IEAS T, IRERERIPaxostMUTCIRIAN—, RATIEHEIRHER
5. NTIREESIRSEN, FELHIRER FTERSEohRHRS .
FRBSUT:

# cm_ctl setrunmode -n <node_id> -D <data_dir> --xmode=minority --votenum=<num>
FEEEBRIANBRT, 28IREE, RF1EIREE—HBEIATIER .
NEHSHA:

# cm_ctl setrunmode -n <node_id> -D <data_dir> --xmode=normal --votenum=<num>
Fxhswitchoveri®{E

T ZHABERN MIREIEEEELA, CIAZEIEEE.
switchover R4EPIRIE, FRREIEEIONASIEE, FiBVSERHLESRE
e, BifTswitchoveri®(E,

BN REHERFRS:

# cm_ctl switchover -n <node_id> -D <data_dir>

SNV EREINEE

YIFERER TE22buildge1 . SLIIER XU EDNKEILEbuildiNiERE, H
ZFDNEWDCFEZE, EDNMNEDNESIxlogHEFFIE S, EZDNAGEFIR
EDCFHRERIHES,

L BIEN T :

# gs_ctl build -b full -D <new_node_data_dir>
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FEENEENEREK, WSHEEMR. BESMPHITHRARBEBIFEEIGINE, 125
RotSItEeE. AMAESSEAFRISZH=T, ATENERFSHITRERE, &
RAZSEREHITRARMSIGNETLNIE, FERFEELMEEE.

o ERE=

XFEFFFHTHE T P FEEUTEF 51T

" Scan: MFEHMTEFEBEFRIMTESXRINFLME. JIEEERMIIFSX
FIFAE

®  Join: HashJoin. NestLoop

" Agg: HashAgg. SortAgg. PlainAgg. WindowAgg ( Rsz#Zpartition
by, Az#Forder by ) .

®  Stream: Local Redistribute. Local Broadcast

= Hffh: Result. Subqueryscan. Unique. Material. Setop. Append.
VectoRow

SMPHFEEF: A TSEIFT, #iE 7 HITEARERIEUE R Stream E-F1it
SMP4HAE(ER . IXEHMBRIE F A LABMStreamEFHIFE,

®  local Gather: SCERSCAIERHITERIZAEIRICS -

" Local Redistribute: fESEfIRERSLIZZ(E), REBOHBHITHIEED
o

®  Local Broadcast: YGEHE EBEEILAINEIB &R

®  Local RoundRobin: 7ESLHINERZ &Iz BISLIEIERIED A -
ENEER, LATPCH QTH9FH TR A5,

id | operation
____+ ___________________________________________________
1 | -> Sort
2 -> Hashlhggregate
3 —-> Streaming(type: LOCAL GATHER dop: 1/4)
4 1 -> Hashlhggregate
5 -> Seq Scan on lineitem

EXANIEIF, LM T ScanbA R HashAggE FHIFH1T, FH#mtE T Local
Gatherf{iE3EE F . HP3S5E FHLlocal Gather&F, LEIREGRY “dop:
1/4” REBZEFNRXREENFFTERS, MEZIREENFHTERT, B
TERI4SHashAggregate B FIZIRAFTENIT, M LEN1~2SHEFIRER
BT, 3ISEFELM T LAINFTEENERLCS .
BiditklStream&EF_EFRIBAIdopEERNITE EZS N EFHIFTIER -

o JFEAR

R IR EHITHIT.

Mergeloin A3 FFFTHAT o

WindowAgg order by RZiFH{THIIT .

cursor sz THAT .

FiEIEFIR AN EIAA ST TIT .
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ZEiEX SMP 48k

- AXFFEIsubplanflinitplanfd317, UIREEFERNEFHIFHT,
-  BEFEaFHEEmedian I ENERARSHFHITHIT,

- HERIERFRNEEARSZIFHITHRIT.

- PURERNERA SIS TRT

=21

SMPZRHIR—MR A ERTIRKIMEEIEINIS R, HUHTZRUESS RRIRERE
AURON, BIECPU. AfF. |/OFXRAVEFH=HIBEANERK, MAREHITEN
IBA, BREFHEHEIIER, 33 ERFEIMRMAIER T, SMPEEREERE, &
Eﬂﬁ;@ﬁ%ﬁ&rﬁi%%&%ﬁﬁ% AI5510. TEXEFEIFESSMPIEEERIRIIIER S 3!
TR

CPURR

AE—REFHSEPR, RACPURIBERASIIBERT, FASMPHITEEREEE T
PHFABARFCPUZRR, IBARSMRE, (BEHHIBERSIZAICPUZEERL, CPU
FAXREZLBRENERT, NRITASMPHT, NMULEHEARIBE, Rmd
BERANZ AR R R SEILRES .

NEZXR

BEHTESSHAFEHENIEKR, B81NNEFERREFLRGZE
work_memZEFSHAIIREI . Bigwork_memB4GB, HITER2, BBATNFHITEL
RO EIBINE LR F2GB, TEwork memBNSE RAREFEATANERT,
EASMPHITE, HJeEHMEIETE, SHETMHALSHRIITR,

I/O&R
ZLUF TG ERIRIN/ONRIRHEFE, RLWRBE/OREFERZERIBRT,
FiTM T s RS AMEERE

HfthEZEXS SMP H48ERI=ZIE

BT ERERI, FE—EEEBEWSMPHITHELERFIT. flils XEPDXE
B, UREGHAEERER.

ACEL R

IR RAIXTSMPIEBERY 2

HHUBRPEFETEHIRMAN, FTRERE ., flINERXoind EEMENEIES
AXFEME, FEHTE, RIEjoinFIREXZEREIEMhashES R, FEE
PMHITEENHIES S TEMERE, ERKEDR, SEHTEYERE.
EFAEFHAEXTSMPIHEERISZIN

SMPYFHESIEINETRAYER, MESHEAIGSTERERKRRLY . Frll, NRES
HEFSET, FRBESMPHIT, £SSHETRZETENZREFIOME, —BHM
THRE=ZFOMEK, TiE2CPU, 1/0. AE, HSHEMNMRRITRE, EILE
ﬁ#ﬁiﬁ%‘lt , FFBSMPEFRBEIAZIMRHRHARIE, EEngEs|iEitaes

B NRIMRRAHER, MREFZERE ( BFEFIBZFNTFT50%) , Hi72; BUIER

o

SE2 gEquery_dop=1 (BXIME) , FIBexplaintTHHATITRI, MEBIHKIREFTEIERE
SSREFRIERTDR. MRFE, HA3,
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183 i&Equery_dop=value, REEZRIERFITHAFIE, @HEEdop/a1zkvalue,

TR EFESFRHNESETRITEIRESIERquery_doplE, EEAHITEREXA
query_dop, ZHIA0TR,
openGauss=# SET query_dop = 4;
openGauss=# SELECT COUNT(*) FROM t1 GROUP BY a;

openGauss=# SET query_dop = 1;
(MR
o RFEFHNBRT, FHIEMS, MEERFHRELF,

o SMPHITEXFRIERIRE, HEEFPERITHSERNESR, T smp, HITERIE,
Kiflsmpo LARIEISSIEER, SERPE.

-
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9.1 C/C+HES
9.2 Java
9.3 Python

9.1 C/C+HiES

9.1.1 ODBC

ODBC ( Open Database Connectivity, FHEIBRELE ) RHMicrosoft AFIETFX/
OPEN CLURHRIBFAaEiEEN N BiEFmEREO . NAZFEITODBCIRHEAIAPI
SHIEERHTRE, Ea 7 NAEFNORENE. RS4IPS,

ODBCHIR A LIS WE9-1,
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9-1 ODBC &%HE

M R
ODBC AP bRz
ODBC Driver Manager SR AN MY
|
Driver L
4] 7%
( openGauss ':}

openGauss BRITELA FIRE IR HXTODBCAYSZHF o

& 9-1 ODBC Z#F¥ 5

IRER% &

CentOS 6.4/6.5/6.6/6.7/6.8/6.9/7.0/7.1/7.2/7.3/7.4 x86_6441]

CentOS 7.6 ARM641iz

EulerOS 2.0 SP2/SP3 x86_6441]

EulerOS 2.0 SP8 ARMG64{1L
Linux 9 ODBC &

MEHREHIRE, B2 ~openGauss-**.0-ODBC.tar.gz, Linuxifi& TR, FANERER
ZAZIunixODBCIRMAISLIZME (sqlh. sqlext.hss ) FlEElibodbe.so, XL RN
B unixODBC-2.3.009% 3= B HIk5 .

ACEHIER

FopenGausstftAIODBC DRIVER ( psqlodbew.so ) BeEEIEERPERI . BE
HIEEZEERE “odbc.ini” #] “odbcinst.ini” AN ( ERIFZEUNixODBCITFE
AR EERARITE “/usr/local/etc” BHRT ) , HERSHEIRHITEE.
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#1121 $XEXunixODBC-2.3.9{Ef5fD
SRENSE ML http://www.unixodbc.org/download.html
HE2 LIunixODBC, RN FELZRE 7 HARAAIunixODBC, AJLIEREERR.

BaiA%ZiFunixODBC-2.2.1}RZA ., LAlunixODBC-2.3.0iRA N, EZFishiTaN e
SLH#uUnixODBC, ENIAZEEZ] “/usr/local” BRT, SpEIEREXHEEl “/usr/
local/etc” BET, EXMHERKTE “/usr/local/lib” B,

tar zxvf unixODBC-2.3.9.tar.gz

cd unixODBC-2.3.9

#&& configureX {4 (ANRAFIE, BFAIBIER configure.ac) , #FILIB_VERSION
HEERYEIENN"1:0:0", XEEBHmIEL*s0. 10980752, Spsqlodbew.sofYikEXF1BE o

vim configure

.Jconfigure --enable-gui=no #WNREEERMIARSS 2 E4miFE, BIEN—configureS#{: --build=aarch64-
unknown-linux-gnu

make

#LEEAT e ErootiX iR

make install
FIR3 BiZEFimopenGaussIKIFER? o

1. YSopenGauss-1.1.0-ODBC.tar.gzfZ[E%) “/usr/local/lib” BRT. BESSE
“psqlodbcw.la” #0 “psqglodbcw.so” FEANIE

2. Y8openGauss-1.1.0-ODBC.tar.gzfi#E/ElibBFHHIZEENE “/usr/local/lib” B
R
B4 BEEHIRR.
1. BCEBEODBCIRENSIIE .

£ “/xxx/odbc/etc/odbcinst.ini” XAFEBIMUTHRE.

[GaussMPP]
Driver64=/xxx/odbc/lib/psglodbcw.so
setup=/xxx/odbc/lib/psqlodbcw.so

odbcinst.iniX{4FRIECE S HRBBINZERI-2F7R

% 9-2 odbcinst.ini XHEIESH

B85 A =~
[DriverName] IXENERRFR, XIRMEURIE [DRIVER_N]
DSNAPRIIRENE o
Driver64 IXENENSEERYER R o Driver64=/xxx/odbc/lib/
psqglodbcw.so
setup IXEhZ%EiR1Z, SDriver64dh | setup=/xxx/odbc/lib/
MSENKE—H. psqlodbcw.so

2. EcEEURIRSG.

7£ “/usr/local/etc/odbc.ini” EFRIEMUTAS .

[MPPODBC]

Driver=GaussMPP

Servername=10.145.130.26 ( #EEServer IP)
Database=postgres ( HUEES )
Username=omm ( #iEFERFS )
Password= ( $UEEEFF%H3 )
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Port=8000 ( #UiEE(IFERO )
Sslmode=allow

odbc.iniX {4EC B S ERABUNER-3F 7

% 9-3 odbc.ini X4 BELESE

2 )% ]|
[DSN] HIRERIBIR [MPPODBC]
Driver RGNS, XML Driver=DRIVER_N
odbcinst.inidagy
DriverName,
Servername R3S 2:09IPHELE Servername=10.145.130.2
6
Database EEENEIRENZ Database=postgres
Ro
Username HIEERPBIR, Username=omm
Password HIEERRPZ, Password=
izl

ODBCIKEIA B ELRTAHEFR
BEiTdiEE, LRIERRF
FREEEREASBERE

PIRER

BE2NREE TS, H
FUnixODBCHIHUER S (455
WITEE, TJRESHEBRK
HIRBEREFS,
EEENAREREER, 18
BIOEIRLLIENAPI, TIES
EHIEREREX 4T, i
EERINE, NEREEE

IFEZEHREER
Port RSSENIROS, Port=8000
Sslmode FFESSLES; Sslmode=allow
Debug IRERNET, BT Debug=1
psqlodbckzRYMylog,
HEE/RBZR/tmp/,

IRE NI ASER
UseServerSidePrepare | 2B HBREIEZEIRT B | UseServerSidePrepare=1
=311 71 1088
BliE(E0TK1, BAIAAT,
R BESD
o
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2% R ANl
UseBatchProtocol EEFEHEZT @MY | UseBatchProtocol=1
($THARSDMLE

82) ; AIE{EOZET,
BIAAT .

SIEY908, AERHL
ETINN (EEM/T

SR IEUR IR E (S
RE) o

HiERT, HEEEE
support_batch_bind&%{
FEHHonkt, BITH

2T

ForExtensionConnect
or

XN FREHE
savepoint2&Ki%,
savepointtEialRAT LA

ForExtensionConnector=1

ERIXPFR
UnamedPrepStmtThr | &)XiFH UnamedPrepStmtThresho
eshold SQLFreeHandleFEm ld=100

StmtAd, ODBCEBLI[H)
serverig&ZIiE—"
Deallocate plan_name
B8, ISHEERE
XEER, BTEDIX
KEORE, BIVE
stmt->plan_name&
=, NmESHIRER
BX 1N Hunamed
stmt, EINXNSERS
unamed stmtAYF e
THEHl .

ConnectionExtralnfo

GUCE#
connection_infof &=
IRENERBIREINAIER
FRAFIFX.

ConnectionExtralnfo=1

R
EIANEN0, HRENET,
ODBCIRE&IE Ha13RENaYER
EREZE. #HiEETHP LR
FEIRES, ICRE
connection_info2#E; E
BIRJLATEPG_STAT_ACTIVITY
FEIEZE,

BoolAsChar

RENYes2, Bools(EiE
SIRETHSQL_CHAR,
WARREESMET
SQL_BIT,

BoolsAsChar = Yes

RowVersioning

LA EFF—ITEIR
AY, BB HYesE IFI
BrENEIEE B HE
B PHITIER

RowVersioning=Yes
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[EEE 0 IEREEIRE
2% iR ANl
ShowSystemTables IXENSSENAR SRR | ShowSystemTables=Yes
JEBESQLENE .

HepXFSsimodefYIZINAIRtIHE, BIMERITER:

2R 9-4 Sslmode RYRTIEIN M Bk

Ssimode | EBsEA | A
SSLhnE
disable B RNMEESSLLEERE,
allow GBIt ?ZD%%HEF_ IRSZREKER, WATLAERSSLZEM
;52; 1ETH_LIIE§SZ$EJ_‘_HE73 nnE’JE*K’to

prefer Gl WNRBIRES IS, BBABNFERSSLZEINEEE,
(BARRIEERERSSSSAVESCMH .

require | 2 WIRERSSLLZ &R, BRRMTEIEINZ, mH+
AR EEIRSS 2RAVEL M .

verify-ca | 2 WIFRSSLZ2ERE, HEWNIESIEEESEET
SUEPHIES ARIIES

verify- = WIREFASSLZ £iERE, TEverify-calIIRIBREZ

full 4, ERGIESSEERREFNNENZERSIESR
AE—E . openGaussAHZHFUIET .

(1] %88
SSLig= :
{FRilEclient. key* &3 {46004 R :

IBEHRES, €& postgresqlBSH, Fi&root.crt, client.crt, clientkey,
client.key.cipher, client.key.rand, client.req, server.crt, serverkey, server.key.cipher,
serverkey.rand, serverreqi{ELLEEIET

UnixZ&H T, servercrt, serverkeyE’J’fRBEuE AUZE IHHaI /M EREkABRYEIE], IEATET
A SEIX—=

chmod 0600 server.key

$&root.crtbARserverFFSLBNEPHEX 2 3 W EUEEinstall/dataBRT (5
postgresql.confX47ER—E&=E )

{&postgresql.conf3Z{&:

ssl = on

ssl_cert_file = 'server.crt'
ssl_key_file = 'server.key'
ssl_ca_file = 'root.crt'

B eRERHIEE.
1B ELE X fHodbc.inidrAlssimode 24 ( requireEiverify-ca)
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LS BCEHIERFRSR.

1.
2.

PR ERBRRommERBIEFEET =,

PITA T ap SIS IMREIRSHIMEIPEE WS (=XES MR ) , Heb
NodeName AHEITI =& FR:

gs_guc reload -N NodeName -l all -c "listen_addresses="localhost, 192.168.0.100,10.11.12.13""

7EDR ( Direct Routing, LVSHIEIEIRHDRIER ) WX HEEIGEPHELL
(10.11.12.13) IIAZIBRSSZEAVMITHEIETIZRA

listen_addressestBa] LABE S “*” 3% “0.0.0.0” , EE NEGIFFAENE, B
FrazeNk, FMEFERPER, BERFKRREEREIPHRE ENE, T
0o

AT TS EHIEE T RECEXHFRIBII—RIAERN . ( XBREEFik
IPHEHEFS10.11.12.13, BMEFZIEIZAOHSAYIPHELL )

gs_guc reload -N all -1 all -h "host all jack 10.11.12.13/32 sha256"
AR
- -N allZ&&7ropenGaussHRIFFE L.
- -l alZRRENARIPFTE LA
- -hFRREEFER “pg_hba.conf” 1EINAGED .
- AlFRRATFEFImERINEERIEIRRE
- jackFRNEEEUEENBR .

- 10.11.12.13/ 325 R 58iFIPHBLE/910.11.12.1380 EWERE . FEFEAITIES, BRIER
FHIMEHITEEIEN . 32 ~FMIIE 1897 EL, BD255.255.255.255

sha256zRiERATjack P RYZ RS FAsha256 EiA 1%

QD%J—;ODBCQF'JHEEEET EERNHIEEE T RER—/YEE L, NelEA
local trusttAiEAT,, W0TF:

local all all trust

WNERIEODBCE Fintc B EAEERNHIEEEI TR EARNR L, WUEEFEH
sha256INIEA T, @

host all all xxx.xxx.xxx.xxx/32 sha256

ZESopenGauss,
gs_om -t stop
gs_om -t start

ZR6 AEFIRRENRTE,

SRT

AWt EERECE

vim ~/.bashrc

FEEXHHEMUATRE .

export LD_LIBRARY_PATH=/usr/local/lib/:$LD_LIBRARY_PATH
export ODBCSYSINI=/usr/local/etc
export ODBCINI=/usr/local/etc/odbc.ini

HITAI AL EREE

source ~/.bashrc

-

H47./isql -v MPPODBC ( #IERETR ) <.

MRETNTER, RPECELER, EREMI.
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+ +
| Connected! |

| |

| sgl-statement |

| help [tablename] |
| quit |

| |

+ +
SQL>

o FHE/RERRORIER, NRIAEERIR, BHI0E DA ERERIER.

FRRE

9-2 ODBC F& N FEEFARZ

C s )
Y
R 17 1) B O
Y
A
L
i B

Y
HATSQLIERN)

Y

MhEES LR

Y
i T
Y
PRI

Y

C #R )

wREO

& 9-5 1Bk API 158

IhiE API

FRIEEREIR SQLAllocHandle: ERIEEIREIR, AI&LATEH
¥

e SQLAllocEnv: EREIRIEGIIR

e SQLAllocConnect: ERiSEEAIR

e SQLAllocStmt: EREEAIAIR
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ELEE o iEiEHIRE
i 12 API
IRENEEY SQLSetEnvAttr
IREEEEN SQLSetConnectAttr
IREEFTREM SQLSetStmtAttr
TR SQLConnect
HPERPXEERERNSIF | SQLBindCol

HESQLIEARISHITEIE
X

SQLBindParameter

BRI RRFEIRER

SQLGetDiagRec

FHITSQLIEDMUES SQLPrepare
MIT—RESFIISQLET SQLExecute

BEERITSQLED SQLExecDirect
GEREREITE SQLFetch
IREEREFE—FIRIEIE | SQLGetData
IREVEEREEPIIRIEIAEE | SQLColAttribute

Wi S EURTRRYIER: SQLDisconnect
B aOmRIE SQLFreeHandle: FEMAWRRIE, AT TR
#:
e SQLFreeEnv: BHIAEGIR
e SQLFreeConnect: BEHUEZESW
e SQLFreeStmt: BHIEGEE
(RARIY:

HIEEPKEIR—RPUTIER (TERSIRT ) , MRSESHKIED, BEWITEE—FS,
BEIREPE—NMEDEY, BABMESREBESRER.

#include <stdlib.h>

#include <stdio.h>
#include <sqglext.h>

#ifdef WIN32

#include <windows.h>

#endif

SQLHENV V_OD_Env; // Handle ODBC environment
SQLHDBC V_OD_hdbc; // Handle connection

SQLINTEGER V_OD_erg;
int main(int argc,char *argv[])

/1. EHEE AR

V_OD_erg = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&V_OD_Env);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
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printf("Error AllocHandle\n");
exit(0);

}

/] 2. EEREEYE (WRAMEER)

SQLSetEnvAttr(V_OD_Env, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBCS3, 0);
/] 3. BRiSIERETIR

V_OD_erg = SQLAllocHandle(SQL_HANDLE_DBC, V_OD_Env, &V_OD_hdbc);

if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))

{

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);

}

/] 4. REEEEN

SQLSetConnectAttr(V_OD_hdbc, SQL_ATTR_AUTOCOMMIT, SQL_AUTOCOMMIT_ON, 0);

/r/E 5. E%%ﬁ%ﬁ, XERY “userName” 5 “password” HRIRFEESIBENRRSIBFERD, 5RE
EBZTT E;Ev I? o

/] SR odbe.iniMHFEREE 7T HFZERL, BBAXEALEST (") ; BEEFRENXAMN, RA—B
odbc.initfREEARE, BESHHUREERPZIDMEE .,

V_OD_erg = SQLConnect(V_OD_hdbc, (SQLCHAR*) "gaussdb", SQL_NTS,

(SQLCHAR*) "userName", SQL_NTS, (SQLCHAR*) "password", SQL_NTS);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error SQLConnect %d\n",V_OD_erg);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}
printf("Connected '\n");
/] 6. BT EIEREEF ERAEER
SQLDisconnect(V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_DBC,V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
return(0);

BlE=

#include <stdlib.h>

#include <stdio.h>

#include <sqglext.h>

#ifdef WIN32

#include <windows.h>

#endif

SQLHENV V_OD_Env; // Handle ODBC environment

SQLHSTMT V_OD_hstmt; // Handle statement

SQLHDBC V_OD_hdbc; // Handle connection

SQLINTEGER V_OD_erg;

int main(int argc,char *argv[])

{
V_OD_erg = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&V_OD_Env);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg '= SQL_SUCCESS_WITH_INFO))
{

printf("Error AllocHandle\n");
exit(0);
}
SQLSetEnvAttr(V_OD_Env, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBC3, 0);

V_OD_erg = SQLAllocHandle(SQL_HANDLE_DBC, V_OD_Env, &V_OD_hdbc);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}
SQLSetConnectAttr(V_OD_hdbc, SQL_ATTR_AUTOCOMMIT, SQL_AUTOCOMMIT_ON, 0);

V_OD_erg = SQLConnect(V_OD_hdbc, (SQLCHAR*) "gaussdb", SQL_NTS,
(SQLCHAR*) "userName", SQL_NTS, (SQLCHAR*) "password", SQL_NTS);
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if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error SQLConnect %d\n",V_OD_erg);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}
printf("Connected '\n");
/1. ZEEaEN
SQLSetStmtAttr(V_OD_hstmt,SQL_ATTR_QUERY_TIMEOUT,(SQLPOINTER *)3,0);
/] 2. BRiEIEATR
SQLAllocHandle(SQL_HANDLE_STMT, V_OD_hdbc, &V_OD_hstmt);
/] 3. CUEEEAE
SQLExecDirect(V_OD_hstmt,"drop table IF EXISTS customer_t1",SQL_NTS);
SQLExecDirect(V_OD_hstmt,"CREATE TABLE customer_t1(c_customer_sk INTEGER, c_customer_name
VARCHAR(32));",SQL_NTS);
printf("Done \n");
/] 4. BT EIEREEF ERAEER
SQLFreeHandle(SQL_HANDLE_STMT,V_OD_hstmt);
SQLDisconnect(V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_DBC,V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
return(0);

HBANERE

#include <stdlib.h>

#include <stdio.h>

#include <sqglext.h>

#ifdef WIN32

#include <windows.h>

#endif

SQLHENV V_OD_Env; // Handle ODBC environment

SQLHSTMT V_OD_hstmt; // Handle statement

SQLHDBC V_OD_hdbc; // Handle connection

SQLINTEGER value = 100;

SQLINTEGER V_OD_erg;

int main(int argc,char *argv[])

{
V_OD_erg = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&V_OD_Env);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg '= SQL_SUCCESS_WITH_INFO))
{

printf("Error AllocHandle\n");
exit(0);
}

SQLSetEnvAttr(V_OD_Env, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBC3, 0);

V_OD_erg = SQLAllocHandle(SQL_HANDLE_DBC, V_OD_Env, &V_OD_hdbc);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}

SQLSetConnectAttr(V_OD_hdbc, SQL_ATTR_AUTOCOMMIT, SQL_AUTOCOMMIT_ON, 0);

V_OD_erg = SQLConnect(V_OD_hdbc, (SQLCHAR*) "gaussdb", SQL_NTS,

(SQLCHAR*) "userName", SQL_NTS, (SQLCHAR*) "password", SQL_NTS);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error SQLConnect %d\n",V_OD_erg);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);

}

printf("Connected '\n");

SQLSetStmtAttr(V_OD_hstmt,SQL_ATTR_QUERY_TIMEOUT,(SQLPOINTER *)3,0);
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SQLAllocHandle(SQL_HANDLE_STMT, V_OD_hdbc, &V_OD_hstmt);

/] 1. EEHRA
SQLExecDirect(V_OD_hstmt,"insert into customer_t1 values(25,li)",SQL_NTS);

/] 2. pbeFFiEiEA

/] 2.1 SN GRIFF

SQLPrepare(V_OD_hstmt,"insert into customer_t1 values(?)",SQL_NTS);

/] 2.2 SBESH

SQLBindParameter(V_OD_hstmt,1,SQL_PARAM_INPUT,SQL_C_SLONG,SQL_INTEGER,0,0,
&value,0,NULL);

/] 2.3 BATHERIFRYENIED

SQLExecute(V_OD_hstmt);

/] 3. BT R REEF R AEER
SQLFreeHandle(SQL_HANDLE_STMT,V_OD_hstmt);
SQLDisconnect(V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_DBC,V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
return(0);

SELECT #{E

#include <stdlib.h>

#include <stdio.h>

#include <sqglext.h>

#ifdef WIN32

#include <windows.h>

#endif

SQLHENV V_OD_Env; // Handle ODBC environment

SQLHSTMT V_OD_hstmt; // Handle statement

SQLHDBC V_OD_hdbc; // Handle connection

char typename[100];

SQLINTEGER V_OD_erg, V_OD_buffer, V_OD_err, V_OD_id;

int main(int argc,char *argv[])

{
V_OD_erg = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&V_OD_Env);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg '= SQL_SUCCESS_WITH_INFO))
{

printf("Error AllocHandle\n");
exit(0);
}
SQLSetEnvAttr(V_OD_Env, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBC3, 0);

V_OD_erg = SQLAllocHandle(SQL_HANDLE_DBC, V_OD_Env, &V_OD_hdbc);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);

SQLSetConnectAttr(V_OD_hdbc, SQL_ATTR_AUTOCOMMIT, SQL_AUTOCOMMIT_ON, 0);

V_OD_erg = SQLConnect(V_OD_hdbc, (SQLCHAR*) "gaussdb", SQL_NTS,
(SQLCHAR*) "userName", SQL_NTS, (SQLCHAR*) "password", SQL_NTS);

if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error SQLConnect %d\n",V_OD_erg);

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);

exit(0);
}
printf("Connected '\n");
SQLSetStmtAttr(V_OD_hstmt,SQL_ATTR_QUERY_TIMEOUT,(SQLPOINTER *)3,0);
SQLAllocHandle(SQL_HANDLE_STMT, V_OD_hdbc, &V_OD_hstmt);

/] 1. $#1TselectiBf)
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SQLExecDirect(V_OD_hstmt,"select c_customer_sk from customer_t1",SQL_NTS);
/] 2. REVEREE—FINEM
SQLColAttribute(V_OD_hstmt,1,SQL_DESC_TYPE,typename,100,NULL,NULL);
printf("SQLColAtrribute %s\n",typename);
/] 3. $FEERE
SQLBindCol(V_OD_hstmt,1,SQL_C_SLONG, (SQLPOINTER)&V_OD_buffer,150,
(SQLLEN *)&V_OD_err);
/] 4. 1BIFSQLFetchEYEEREHEIE
V_OD_erg=SQLFetch(V_OD_hstmt);
// 5. BiFSQLGetDataskBEYFHREIEIE .
while(V_OD_erg != SQL_NO_DATA)
{
SQLGetData(V_OD_hstmt,1,SQL_C_SLONG, (SQLPOINTER)&V_OD_id,0,NULL);
printf("SQLGetData ----ID = %d\n",V_OD_id);
V_OD_erg=SQLFetch(V_OD_hstmt);
15
printf("Done \n");
/] 6. BT IR REEF ERAEER
SQLFreeHandle(SQL_HANDLE_STMT,V_OD_hstmt);
SQLDisconnect(V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_DBC,V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
return(0);

EITR(F

#include <stdlib.h>

#include <stdio.h>

#include <sqglext.h>

#ifdef WIN32

#include <windows.h>

#endif

SQLHENV V_OD_Env; // Handle ODBC environment

SQLHSTMT V_OD_hstmt; // Handle statement

SQLHDBC V_OD_hdbc; // Handle connection

SQLINTEGER V_OD_erg;

int main(int argc,char *argv[])

{
V_OD_erg = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&V_OD_Env);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error AllocHandle\n");
exit(0);
}

SQLSetEnvAttr(V_OD_Env, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBC3, 0);

V_OD_erg = SQLAllocHandle(SQL_HANDLE_DBC, V_OD_Env, &V_OD_hdbc);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}

SQLSetConnectAttr(V_OD_hdbc, SQL_ATTR_AUTOCOMMIT, SQL_AUTOCOMMIT_ON, 0);

V_OD_erg = SQLConnect(V_OD_hdbc, (SQLCHAR*) "gaussdb", SQL_NTS,

(SQLCHAR*) "userName", SQL_NTS, (SQLCHAR*) "password", SQL_NTS);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error SQLConnect %d\n",V_OD_erg);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);

}

printf("Connected '\n");

SQLSetStmtAttr(V_OD_hstmt,SQL_ATTR_QUERY_TIMEOUT,(SQLPOINTER *)3,0);

SASRRAS 01 (2022-03-31) WA © LR ABIRAE] 209



openGauss

BB HIE 9 EEEUERE

SQLAllocHandle(SQL_HANDLE_STMT, V_OD_hdbc, &V_OD_hstmt);

/] 1. AT HIRE

SQLExecDirect(V_OD_hstmt,"update customer_t1 set c_customer_sk = 1000 where c_customer_name =
'li' ", SQL_NTS);

/1 16. B SR RIERF M DIRES R

SQLFreeHandle(SQL_HANDLE_STMT,V_OD_hstmt);

SQLDisconnect(V_OD_hdbc);

SQLFreeHandle(SQL_HANDLE_DBC,V_OD_hdbc);

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);

return(0);

}

HIpRER(E

#include <stdlib.h>

#include <stdio.h>

#include <sqglext.h>

#ifdef WIN32

#include <windows.h>

#endif

SQLHENV V_OD_Env; // Handle ODBC environment
SQLHSTMT V_OD_hstmt; // Handle statement
SQLHDBC V_OD_hdbc; // Handle connection
SQLINTEGER V_OD_erg;

int main(int argc,char *argv[])

{
V_OD_erg = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&V_OD_Env);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{
printf("Error AllocHandle\n");
exit(0);
}
SQLSetEnvAttr(V_OD_Env, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBCS3, 0);
V_OD_erg = SQLAllocHandle(SQL_HANDLE_DBC, V_OD_Env, &V_OD_hdbc);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}
SQLSetConnectAttr(V_OD_hdbc, SQL_ATTR_AUTOCOMMIT, SQL_AUTOCOMMIT_ON, 0);
V_OD_erg = SQLConnect(V_OD_hdbc, (SQLCHAR*) "gaussdb", SQL_NTS,
(SQLCHAR*) "userName", SQL_NTS, (SQLCHAR*) "password", SQL_NTS);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{
printf("Error SQLConnect %d\n",V_OD_erg);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}
printf("Connected '\n");
SQLSetStmtAttr(V_OD_hstmt,SQL_ATTR_QUERY_TIMEOUT,(SQLPOINTER *)3,0);
SQLAllocHandle(SQL_HANDLE_STMT, V_OD_hdbc, &V_OD_hstmt);
/1 1. FUATIRIBRIRME
SQLExecDirect(V_OD_hstmt,"delete from customer_t1 where c_customer_name = 'li'"",SQL_NTS);
/] 2. B SR RE R R AR RS
SQLFreeHandle(SQL_HANDLE_STMT,V_OD_hstmt);
SQLDisconnect(V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_DBC,V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
return(0);
}
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9.1.2 libpq

libpgs2openGaussCRIAiZRF#EM . libpqftiFE P EFEopenGaussiRS 22 IRZHIE
RIEERFEREERIREINERS . RFEEEM1 M openGaussi O T EHY
5|28, WODBCEHKIRAIES L.

libpq {FEAAKERAIL S0
{FERBlibpaRIBTIRIZ A B LS libpg-fe.hFF B4R S libpaEsis .

&Rz
fRIEFF R iEE—MNibpafUiRiE, BEM FEA—LEHEE:

1. RIFHENAHRE (WopenGauss-**.0-**-64bit-Libpg.tar.gz ) {4, Hrb
includeS 4L RIS RFTERISL IS, libSX P IFRERIlibpaEX 4 .

AR

BRlibpg-fe.hst, includeS {4 FENARTFTEL I fHFpostgres_ext.h, gs_thread.h,
gs_threadlocal.h, X=/324=2libpg-fe. hBUKERSH .

2. B3libpg-fe.hsL3zf4:

#include <libpg-fe.h>

3. 813l directoriEIn, RHANHNRZEMNE ( B RmRRETHRHRENE
=, FEIrTLAZBSIXLEIR ) . -
gce -| CLHFREER) -L (libpgEEFRERR) testprog.c -lpg

4. NRB(EFAHIVESIH(makefile), [ECPPFLAGS. LDFLAGS. LIBSZESEdighnanT
EIR:
CPPFLAGS += -| CLS{4FREEBER)
LDFLAGS += -L (libpgEFEER)
LIBS += -lpq

#include <stdio.h>
#include <stdlib.h>
#include <libpg-fe.h>

static void
exit_nicely(PGconn *conn)

PQfinish(conn);
exit(1);
}

int

main(int argc, char **argv)
const char *conninfo;
PGconn  *conn;

*

* APERR ST EI2M T conninfo 4 SR RY(ERME % E
* BURETEREMEHEERSH
* EERRREE.
if (argc > 1)
conninfo = argv[1];
else
conninfo = "dbname=postgres port=42121 host='10.44.133.171' application_name=test
connect_timeout=5 sslmode=allow user='test' password="test_1234"";
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[* R

conn = PQconnectdb(conninfo);

[* B RImERENINET */
if (PQstatus(conn) '= CONNECTION_OK)

fprintf(stderr, "Connection to database failed: %s",
PQerrorMessage(conn));
exit_nicely(conn);

}

[* KAFIREERFEIE */
PQfinish(conn);

return 0;

BlE=

#include <stdio.h>
#include <stdlib.h>
#include <libpg-fe.h>

static void
exit_nicely(PGconn *conn)

PQfinish(conn);
exit(1);
}

int

main(int argc, char **argv)
const char *conninfo;
PGconn  *conn;
PGresult *res;

int nFields;
int ij;
if (argc > 1)
conninfo = argv[1];
else

conninfo = "dbname=postgres port=42121 host='10.44.133.171' application_name=test
connect_timeout=5 sslmode=allow user='test' password="test_1234"";

conn = PQconnectdb(conninfo);
if (PQstatus(conn) != CONNECTION_OK)

fprintf(stderr, "Connection to database failed: %s",
PQerrorMessage(conn));
exit_nicely(conn);

}

res = PQexec(conn, "CREATE TABLE customer_t1(c_customer_sk INTEGER, c_customer_name
VARCHAR(32))");
if (PQresultStatus(res) != PGRES_COMMAND_OK)

fprintf(stderr, "CREATE command failed: %s", PQerrorMessage(conn));
PQclear(res);
exit_nicely(conn);

}

[* RIASUREEREFSIE */
PQfinish(conn);

return 0;
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HENRF

#include <stdio.h>
#include <stdlib.h>
#include <libpg-fe.h>

static void
exit_nicely(PGconn *conn)

PQfinish(conn);
exit(1);
}

int
main(int argc, char **argv)

const char *conninfo;
PGconn  *conn;
PGresult *res;

if (argc > 1)
conninfo = argv[1];
else
conninfo = "dbname=postgres port=42121 host='10.44.133.171"' application_name=test
connect_timeout=5 sslmode=allow user="test' password="test_1234";

conn = PQconnectdb(conninfo);
if (PQstatus(conn) != CONNECTION_OK)

fprintf(stderr, "Connection to database failed: %s",
PQerrorMessage(conn));
exit_nicely(conn);

}

res = PQexec(conn, "insert into customer_t1 values(25,'li')");
if (PQresultStatus(res) != PGRES_COMMAND_OK)

fprintf(stderr, "INSERT command failed: %s", PQerrorMessage(conn));
PQclear(res);
exit_nicely(conn);

}

[* RIAEIBEEREIHEIE */
PQfinish(conn);

return O;

SELECT #{E

#include <stdio.h>
#include <stdlib.h>
#include <libpg-fe.h>
#include <stdint.h>

static void
exit_nicely(PGconn *conn)

PQfinish(conn);

exit(1);
}
static void
show_binary_results(PGresult *res)
{

int i;

int i_fnum,

t_fnum;
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/* £/ PQfnumber KB EITERPNZERIAFHITEIR */
i_fnum = PQfnumber(res, "i");
t_fnum = PQfnumber(res, "t");

for (i = 0; i < PQntuples(res); i++)

{
char *iptr;
char *tptr;
int ival;
[* SREVFERAE ( ZRERIEEA=RIATRE ) */
iptr = PQgetvalue(res, i, i_fnum);
tptr = PQgetvalue(res, i, t_fnum);
I *
* INT4 (I HIRRMFE X R MEFT R
* B EEIRR A F TS
*/
ival = ntohl(*((uint32_t *) iptr));
I ‘
* TEXT T HIRMA AR A, FElibpgdeBaeim— o3
*BEEM C =/
*/
printf("tuple %d: got\n", i);
printf(" i = (%d bytes) %d\n",
PQgetlength(res, i, i_fnum), ival);
printf(" t = (%d bytes) '%s'\n",
PQgetlength(res, i, t_fnum), tptr);
printf("\n\n");
}

}

int

main(int argc, char **argv)

{

const char *conninfo;
PGconn  *conn;

PGresult *res;

const char *paramValues[1];
int paramLengths[1];
int paramFormats[1];
uint32_t binaryIntVal;

if (argc > 1)
conninfo = argv[1];
else
conninfo = "dbname=postgres port=42121 host='10.44.133.171' application_name=test
connect_timeout=5 sslmode=allow user="test' password="test_1234"";

conn = PQconnectdb(conninfo);
if (PQstatus(conn) '= CONNECTION_OK)

fprintf(stderr, "Connection to database failed: %s",
PQerrorMessage(conn));
exit_nicely(conn);

}

[* IBEEEE 2" SRR F T ¥/
binaryIntVal = htonl((uint32_t) 25);

/* 9 PQexecParams B S HEA */
paramValues[0] = (char *) &binaryIntVal;
paramlLengths[0] = sizeof(binaryIntVal);
paramFormats[0] = 1; [ i </
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res = PQexecParams(conn,
"SELECT * FROM customer_t1 WHERE c_customer_sk = $1:int4",
1, =8
NULL, /*iLfiniES SR +/
paramValues,
paramLengths,
paramFormats,
1); [ ERTHFIER */
if (PQresultStatus(res) != PGRES_TUPLES_OK)
fprintf(stderr, "SELECT failed: %s", PQerrorMessage(conn));
PQclear(res);
exit_nicely(conn);

}

show_binary_results(res);

PQclear(res);

[* KASEIREIERFHEE +/
PQfinish(conn);

return 0O;

EITRIE

#include <stdio.h>
#include <stdlib.h>
#include <libpg-fe.h>

static void
exit_nicely(PGconn *conn)

PQfinish(conn);
exit(1);
}

int
main(int argc, char **argv)
const char *conninfo;

PGconn  *conn;
PGresult *res;

int nFields;
int ij;
if (argc > 1)
conninfo = argv[1];
else

conninfo = "dbname=postgres port=42121 host='10.44.133.171' application_name=test
connect_timeout=5 sslmode=allow user='test' password="test_1234"";

conn = PQconnectdb(conninfo);
if (PQstatus(conn) != CONNECTION_OK)

fprintf(stderr, "Connection to database failed: %s",
PQerrorMessage(conn));
exit_nicely(conn);

}

res = PQexec(conn, "update customer_t1 set c_customer_sk = 1000 where c_customer_name ='li"");
if (PQresultStatus(res) != PGRES_COMMAND_OK)

fprintf(stderr, "UPDATE command failed: %s", PQerrorMessage(conn));
PQclear(res);
exit_nicely(conn);
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}
[* KAFIREEZIEE */
PQfinish(conn);
return 0O;
}

HIERIRAF

#include <stdio.h>
#include <stdlib.h>
#include <libpg-fe.h>

static void
exit_nicely(PGconn *conn)

PQfinish(conn);
exit(1);
}

int
main(int argc, char **argv)
{
const char *conninfo;
PGconn  *conn;
PGresult *res;
int nFields;
int ij;

if (argc > 1)
conninfo = argv[1];
else
conninfo = "dbname=postgres port=42121 host="'10.44.133.171' application_name=test
connect_timeout=5 sslmode=allow user="test' password="test_1234"";

conn = PQconnectdb(conninfo);
if (PQstatus(conn) !'= CONNECTION_OK)

fprintf(stderr, "Connection to database failed: %s",
PQerrorMessage(conn));
exit_nicely(conn);

}

res = PQexec(conn, "delete from customer_t1 where c_customer_name ='li");
if (PQresultStatus(res) = PGRES_COMMAND_OK)

fprintf(stderr, "DELETE command failed: %s", PQerrorMessage(conn));
PQclear(res);
exit_nicely(conn);

}

[* KIAEIREEEFEE */
PQfinish(conn);

return 0O;

9.2 Java

JDBC (Java Database Connectivity, Java#iEZEiEE ) 2—MBTFHITSQLEARY
Java API, AJLUAZIXREIEERMEE—HOED, NARERUETERERIE.
openGaussEEIZ It TXTIDBC 4.04F4RISZIE, FE(FERIDKI SRAGRmFREFMAE, &
7#5)DBCH#EODBCH T -
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ZElinuxfrERimEAIBER THITbuild.sh, 3XK18IKzfjarE&postgresqljar, SUEE
BBERT . NEHmEHIKRE, B8 HopenGauss-xxxx-IR{ERFhR A S-64bit-
Jdbc.tar.gz,

X8 5PostgreSQLIRITHRE , Hrh2 . £EWSPostgreSQLIRENTE—H, BE
1&17FPostgreSQLAY R FRFZ ] ARSI EEI MBI R AEH

JI[IE=E Ve
EOIREIREERE 28, REMBEURERZE, WehRABEMNETRRE,
openGauss jdbcAYIEEIA “com.huawei.opengauss.jdbc.Driver” , Erdurlgiggss
“jdbc:opengauss” .

CEAE LR

EEEREZ RIS R R IDEEREIRERI NI (I THERS ) imNE
pg_hba.conf ( LtXHEZEBF THIdatanodeS 4T ) F, EXUTFR:

host all all 127.0.0.1/32 sha256
IDBCIRE T =10, BT RIEEiEEERE.
EORITE RIS R 9@ StatementFPreparedStatement A =, :

e Statement:
- execute: JR[E{E=EbooleanzB, HITEIENENEAZIRENE.
- executeQuery: JR[E[{EREResultSetZE, BERTES, FRADEANERER

B#5SQLET,

e  PreparedStatement:
B &Statement®WNG X, BEBAK—E, E5fEconn.prepareStatement ()
BANIEG, ZERIEFREBH TexecuteziexecuteQuery, XM HIEEEASSH
=, NRSQLUEGHELTE, EIN(ERIPreparedStatementiF#{TRIERTLABMBALE
SQLFN, FERBiietE, ZEfERsetObject/7ANEIE,

o~
(MARY::|

TERIPEANTUENFREZEHAAFECHESR, He:
e 127.0.0.1: #EREEPRAERIENIELL,
o 8080: HIEFEZEAIKO.
o test: EEHIEESZR. NRIEEFFESRE, EEMEERMANZEEERSFE.
o myuser: EEHIEENRAFSE.
e myPassWord: IEEHIRERFRZEN
e DriverManager.getConnection(String url);

IEEL EREEur LE#HHE FRPEEE,
import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.sql.Statement;

import java.util.Properties;

public class JdbcConn {
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public static void main(String[] args) {
getConnect();

public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?
user=myuser&password=myPassWord";

Properties info = new Properties();

Connection conn = null;

try {
Class.forName(driver);

} catch (Exception var9) {
var9.printStackTrace();
return null;

}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println ("= ");
return conn;

} catch (Exception var8) {
var8.printStackTrace();
return null;

}

}
}

DriverManager.getConnection(String url, Properties info);
A ER R Z 0SS5 Properties XISRAYSLAiEIT setPropertyifill.

import java.sgl.Connection;

import java.sql.DriverManager;
import java.sgl.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;
import java.sql.Statement;

import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) {
getConnect();

public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test";
Properties info = new Properties();
info.setProperty("user","myuser");
info.setProperty("password","myPassWord");
Connection conn = null;
try {
Class.forName(driver);
} catch (Exception var9) {
var9.printStackTrace();
return null;
}

try {
conn = DriverManager.getConnection(sourceURL, info);
System.out.println ("ZEZRLIN! ");
return conn;
} catch (Exception var8) {
var8.printStackTrace();
return null;
}

}
}

DriverManager.getConnection(String url, String user, String password);

S ER BB EREAZERAN
import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.PreparedStatement;
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import java.sql.ResultSet;
import java.sql.SQLException;
import java.sql.Statement;
import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) {

getConnect();

public static Connection getConnect() {

String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test";
String username="myuser";
String passwd="myPassWord";
Connection conn = null;
try {
Class.forName(driver);
} catch (Exception var9) {
var9.printStackTrace();
return null;
}
try {
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("IE£ERIN! ");
return conn;
} catch (Exception var8) {
var8.printStackTrace();
return null;
}
}

Bidstatementf i TBIZRIRIE
import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;

import java.sql.Statement;

import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) throws SQLException {

Connection conn = getConnect();
Statement statement = conn.createStatement();
statement.execute("create table test table (id int,name varchar (10))");

public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?

user=myuser&password=myPassWord";

Properties info = new Properties();
Connection conn = null;
try {
Class.forName(driver);
} catch (Exception var9) {
var9.printStackTrace();
return null;
}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println("ZEZRIN! ");
return conn;
} catch (Exception var8) {
var8.printStackTrace();
return null;
}
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}
}

e 1EidPreparedStatement{TEIZRIRIE
import java.sgl.Connection;
import java.sql.DriverManager;
import java.sgl.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sgl.Statement;
import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) throws SQLException {
Connection conn = getConnect();
PreparedStatement preparedStatement=conn.prepareStatement("create table test (id int,name

varchar (10))");

preparedStatement.execute();

public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?
user=myuser&password=myPassWord";

Properties info = new Properties();

Connection conn = null;

try {
Class.forName(driver);

} catch (Exception var9) {
var9.printStackTrace();
return null;

}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println ("IZEZRLIN! ");
return conn;

} catch (Exception var8) {
var8.printStackTrace();
return null;

}

}
}

(AR
BANRERITRIREHRNT 7 EEERIRIE, FBotest, REMUT

create table test (id int,name varchar (10));

o fdMStatementfUTHEANIRIE, EEHULIRMEEEGNEBRAREES.
public static void main(String[] args) throws SQLException {
Connection conn = getConnect();
Statement statement = conn.createStatement();
statement.execute("insert into test (id,name) values (2,'zhangsan")");
PreparedStatement preparedStatement=conn.prepareStatement("select * from test;");
ResultSet resultSet=preparedStatement.executeQuery();
while (resultSet.next()){
System.out.println(resultSet.getObject("id")+" "+
resultSet.getObject("name"));

conn.close();
}
public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?
user=myuser&password=myPassWord";
Properties info = new Properties();
Connection conn = null;
try {
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Class.forName(driver);

} catch (Exception var9) {
var9.printStackTrace();
return null;

}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println("IEEERIN! ");
return conn;

} catch (Exception var8) {
var8.printStackTrace();
return null;

}

}

o {FFPreparedStatement HUTHENIRIE, FEILIRBEEDICERASS
o
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sql.Statement;
import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) throws SQLException {
Connection conn = getConnect();
Statement statement = conn.createStatement();
PreparedStatement preparedStatement=conn.prepareStatement("insert into test (id,name)
values (3,'zhaoliu’)");
preparedStatement.execute();
preparedStatement=conn.prepareStatement("select * from test;");
ResultSet resultSet=preparedStatement.executeQuery();
while (resultSet.next()){
System.out.println(resultSet.getObject("id")+" "+
resultSet.getObject("name"));

conn.close();

public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?
user=myuser&password=myPassWord";

Properties info = new Properties();

Connection conn = null;

try {
Class.forName(driver);

} catch (Exception var9) {
var9.printStackTrace();
return null;

}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println("IE&ERIN! ");
return conn;

} catch (Exception var8) {
var8.printStackTrace();
return null;

}

}
}

SELECT 3k
(0 35408
B R AR EAIENIRE.
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{EprepareStatementTEIRIET LUFERTRRE, SRS

TEBARISQLIET .
public static void main(String[] args) throws SQLException {
Connection conn = getConnect();

PreparedStatement preparedStatement=conn.prepareStatement("select * from test where id=?;");

preparedStatement.setObject(1,1);
ResultSet resultSet=preparedStatement.executeQuery();
while (resultSet.next()){
System.out.println(resultSet.getObject("id")+" "+
resultSet.getObject("name"));
}
conn.close();
}
public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?
user=myuser&password=myPassWord";
Properties info = new Properties();
Connection conn = null;
try {
Class.forName(driver);
} catch (Exception var9) {
var9.printStackTrace();
return null;
}
try {
conn = DriverManager.getConnection(sourceURL);
System.out.println("ZEZRIN! ");
return conn;
} catch (Exception var8) {
var8.printStackTrace();
return null;
}
}

fEFAStatementifliTEIGIEA .
public static void main(String[] args) throws SQLException {
Connection conn = getConnect();
Statement statement = conn.createStatement();
ResultSet resultSet=statement.executeQuery("select * from test");
while (resultSet.next()){
System.out.println(resultSet.getObject("id")+" "+
resultSet.getObject("name"));
}
conn.close();
}
public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?
user=myuser&password=myPassWord";
Properties info = new Properties();
Connection conn = null;
try {
Class.forName(driver);
} catch (Exception var9) {
var9.printStackTrace();
return null;
}
try {
conn = DriverManager.getConnection(sourceURL);
System.out.println ("ZERZRIN! ");
return conn;
} catch (Exception var8) {
var8.printStackTrace();
return null;
}
}
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iB5CTE R BIRRFIEANIRLE .
o (EMStatementi{TEFHRIE, ARIITEIEDFIMERZEMAI.

public static void main(String[] args) throws SQLException {
Connection conn = getConnect();
Statement statement = conn.createStatement();
statement.execute("update test set name='wangwu' where id=1");
PreparedStatement preparedStatement=conn.prepareStatement("select * from test");
ResultSet resultSet=preparedStatement.executeQuery();
while (resultSet.next()){
System.out.println(resultSet.getObject("id")+" "+
resultSet.getObject("name"));

conn.close();

public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?
user=myuser&password=myPassWord";
Properties info = new Properties();
Connection conn = null;
try {
Class.forName(driver);
} catch (Exception var9) {
var9.printStackTrace();
return null;
}
try {
conn = DriverManager.getConnection(sourceURL);
System.out.println ("IZEZREIN ");
return conn;
} catch (Exception var8) {
var8.printStackTrace();
return null;
}
}

o {EFPreparedStatementHiTEFIRIE, AEHITEIGEDFIMTERESEHI.
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sql.Statement;
import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) throws SQLException {

Connection conn = getConnect();
Statement statement = conn.createStatement();
PreparedStatement preparedStatement=conn.prepareStatement("update test set

name='wangwu' where id=1");
preparedStatement.execute();
preparedStatement=conn.prepareStatement("select * from test;");
ResultSet resultSet=preparedStatement.executeQuery();
while (resultSet.next()){

System.out.println(resultSet.getObject("id")+" "+
resultSet.getObject("name"));

conn.close();
}
public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://127.0.0.1:8080/test?

user=myuser&password=myPassWord";
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Properties info = new Properties();

Connection conn = null;

try {
Class.forName(driver);

} catch (Exception var9) {
var9.printStackTrace();
return null;

}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println("IE&ERIN! ");
return conn;

} catch (Exception var8) {
var8.printStackTrace();
return null;

}

}
}

MIRRHERIE
o fEAStatementit{THIER, ABMITEEDFIMFREAYN.

import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;
import java.sgl.Statement;

import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) throws SQLException {
Connection conn = getConnect();
Statement statement = conn.createStatement();
statement.execute("delete from test where id =4");
PreparedStatement preparedStatement=conn.prepareStatement("select * from test;");
ResultSet resultSet=preparedStatement.executeQuery();
while (resultSet.next()){
System.out.println(resultSet.getObject("id")+" "+
resultSet.getObject("name"));

conn.close();

public static Connection getConnect() {
String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://10.244.50.251:33700/test_L?
user=ltest&password=tiange19997?";
Properties info = new Properties();
Connection conn = null;
try {
Class.forName(driver);
} catch (Exception var9) {
var9.printStackTrace();
return null;
}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println("ZEZRIN! ");
return conn;
} catch (Exception var8) {
var8.printStackTrace();
return null;
}

}
}

e f{EMpreparedStatementift TR, AREHITEITETHIBMIRERELI .
import java.sql.Connection;
import java.sql.DriverManager;
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9.3 Python

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;
import java.sql.Statement;

import java.util.Properties;

public class JdbcConn {
public static void main(String[] args) throws SQLException {

}

Connection conn = getConnect();
Statement statement = conn.createStatement();
PreparedStatement preparedStatement=conn.prepareStatement("delete from test where id =2");
preparedStatement.execute();
preparedStatement=conn.prepareStatement("select * from test;");
ResultSet resultSet=preparedStatement.executeQuery();
while (resultSet.next()){

System.out.println(resultSet.getObject("id")+" "+

resultSet.getObject("name"));

}

conn.close();

public static Connection getConnect() {

String driver = "com.huawei.opengauss.jdbc.Driver";
String sourceURL = "jdbc:opengauss://10.244.50.251:33700/test_L?

user=ltest&password=tiange1999?";

}

}

Properties info = new Properties();

Connection conn = null;

try {
Class.forName(driver);

} catch (Exception var9) {
var9.printStackTrace();
return null;

}

try {
conn = DriverManager.getConnection(sourceURL);
System.out.println("IE&ERIN! ");
return conn;

} catch (Exception var8) {
var8.printStackTrace();
return null;

}

Psycopgm—M A TFHITSQLIETAIPYthonAPI, BILAJ/IPostgreSQL. openGaussEiz
FEiRt—ipiaizOl, NREFIETeHTEIERIE. Psycopg2XdlibpadiTiis,
WORBFERGESIN, BeMNEE . CEEEFinfrIRSSEimifin. S8
(SF0EE. ¥ “COPY TO/COPY FROM” IHRE, iZFpERIPythonFHFERNFE, 1&
BcPostgreSQLEUREE; BERIFNNRERRE SR, LY BIIEHIEES. Psycopg2
F A UnicodeFIPython 3,

openGaussEHE IR T XIPsycopg24FHHISZ 1, FHESZiFpsycopg2i@id SSLIED 5k

2% 9-6 Psycopg IFFE

BERR Fa
EulerOS 2.5 x86_641y
EulerOS 2.8 ARMG64131
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o TEGERIREIZEY, FEMUITRIE:
a. MopenGaussEM_E T fmiFEIFAIpsycopg2[F45E .
MRy
openGaussE M _E T HIpsycopg2i&hcAYhR A APython3.6, WNSR{FREMLRARY
Python, FEB1T¥RIEpsycopg2, FmiF/iESTEPostgreSQLEUERE FTEAER. R2
S EEN— T RIEITAIsetup pyRASHILERD RIS, AIESUI T ap<SE:
sed -i "s/(pgmajor, pgminor, pgpatch)/(9, 2, 4)/g" setup.py
b. RRERAIIMAIIEENE, ¥Epsycopg2iZE M EpythonZ B RIE=F 84
¥ ( Bpsite-packagesBHH ) To
c. HaiRpsycopg2BFHPRZE /D755, LAGIABRHER SR TANIR G TiE
hiE.
d. WTFIEHEERAR, FEXRERNIbER, BEELD_LIBRARY_PATHIAE
FEH,
o HCIBEUEREEZEZAI, HBESTMNBU THREEKDNERF:
import psycopg2
LATRPythonfURB 27R T UMENEERIMBEIERE . MRHEEAFE, LB
g, REFRE—IEIEEIR.
#1/usr/bin/python
import psycopg2
conn = psycopg2.connect(database="testdb", user="openGauss", password="xxxxxxxx", host="127.0.0.1",
port="26000")
a5, IMEFRERIEEREREE . HXBISEFEMBtestdblEAEIEES
o
Bk

LATRPythonf2 G FIF1E5ERICIRAYEIREEE (testdb ) HREIE— %!
#1/usr/bin/python
import psycopg2

conn = psycopg2.connect(database="testdb", user="openGauss", password="xxxxxxxx", host="127.0.0.1",
port="26000")

cur = conn.cursor()
cur.execute("'CREATE TABLE COMPANY
(ID INT PRIMARY KEY NOT NULL,

NAME TEXT NOT NULL,
AGE INT  NOT NULL,
ADDRESS CHAR(50),
SALARY REAL);")

conn.commit()
conn.close()

HT ERRERFRY, ©EEEIEREtestdbEIZECOMPANYZ
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LA Pythonf2 P B/~ 7 I fE LR~ EIZAICOMPANYRH BIERICR :
#!/usr/bin/python
import psycopg2

conn = psycopg2.connect(database="testdb", user="openGauss", password="xxxxxxxx", host="127.0.0.1",
port="26000")

cur = conn.cursor()

curexecute("INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) \
VALUES (1, 'Paul’, 32, 'California’, 20000.00 )");

curexecute("INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) \
VALUES (2, 'Allen’, 25, 'Texas', 15000.00 )");

curexecute("INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) \
VALUES (3, 'Teddy', 23, 'Norway', 20000.00 )");

curexecute("INSERT INTO COMPANY (ID,NAME,AGE,ADDRESS,SALARY) \
VALUES (4, 'Mark', 25, 'Rich-Mond ', 65000.00 )");

conn.commit()
conn.close()

LT LIRTZFRT, SREIECOMPANYERFEIE/IBANGBENICR

SELECT ##{F
LUFPythonf2 e 27 7 SfI M ARG EUEZAICOMPANYZRPIRENFI E/RICR |

#1/usr/bin/python
import psycopg2

conn = psycopg2.connect(database="testdb", user="openGauss", password="xxxxxxxx", host="127.0.0.1",
port="26000")

cur = conn.cursor()

cur.execute("SELECT id, name, address, salary from COMPANY")
rows = cur.fetchall()
for row in rows:

print("ID =", row[0])

print("NAME =", row[1])

print("ADDRESS =", row[2])

print("SALARY =", row[3])

conn.close()
AT EREFRY, SIREILATER:

ID=, 1

NAME =, Paul
ADDRESS =, California
SALARY =, 20000.0

ID=, 2

NAME =, Allen
ADDRESS =, Texas
SALARY =, 15000.0

D=, 3
NAME =, Teddy
ADDRESS =, Norway
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SALARY =, 20000.0

ID=, 4

NAME =, Mark
ADDRESS =, Rich-Mond
SALARY =, 65000.0

LARPythonf{iB 2R 7 aMalEFEUPDATEIE AR EEHEEIE R, A/FMCOMPANYZERH
IRENF B REFRYICR:

#1/usr/bin/python
import psycopg2

conn = psycopg2.connect(database="testdb", user="openGauss", password="xxxxxxxx", host="127.0.0.1",
port="26000")

cur = conn.cursor()

cur.execute("UPDATE COMPANY set SALARY = 25000.00 where ID=1")
conn.commit

cur.execute("SELECT id, name, address, salary from COMPANY")
rows = cur.fetchall()
for row in rows:

print("ID =", row[0])

print("NAME =", row[1])

print("ADDRESS =", row[2])

print("SALARY =", row[3])

conn.close()
WiT ERfERRY, SFELITER:

ID =, 1

NAME =, Paul
ADDRESS =, California
SALARY =, 25000.0

ID=, 2

NAME =, Allen
ADDRESS =, Texas
SALARY =, 15000.0

ID= 3

NAME =, Teddy
ADDRESS =, Norway
SALARY =, 20000.0

ID= 4
NAME =, Mark

ADDRESS =, Rich-Mond
SALARY =, 65000.0

LATPythonf{ B 7R 7 AAfEFEDELETEIERMERISS: , SAFMCOMPANYZRHIRER
HERRIRAICR:

#!/usr/bin/python
import psycopg2

conn = psycopg2.connect(database="testdb", user="openGauss", password="xxxxxxxx", host="127.0.0.1",
port="26000")
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cur = conn.cursor()

cur.execute("DELETE from COMPANY where ID=2;")
conn.commit

cur.execute("SELECT id, name, address, salary from COMPANY")
rows = cur.fetchall()
for row in rows:

print("ID =", row[0])

print("NAME =", row[1])

print("ADDRESS =", row[2])

print("SALARY =", row[3])

conn.close()
W7 ERfERRY, SFELITE

ID=, 1

NAME =, Paul
ADDRESS =, California
SALARY =, 20000.0

D=, 3

NAME =, Teddy
ADDRESS =, Norway
SALARY =, 20000.0

ID=, 4

NAME =, Mark
ADDRESS =, Rich-Mond
SALARY =, 65000.0
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S 10 openGauss ZFEFKE

openGauss ZFiRIKEY

openGaussigit TEL AR, EFEAXKEEFRNEER, IIERINEER. BE
AR . SNRIGEERIIIZFIER—LEM, BINEGEES Muh EHITER AR
T, EAY, SHTLABTHRTX. BME5IRER VB LB SopenGauss
AOEREIHITISR -

BN
openGaussE MiEfH 7 openGaussi I T . BERMNE. FRELRNE. BAIA
iF. FHRELE . 2LURENSEE,
o T BfftopenGaussiiFE. EET R, SIFTETH . FHMIBopenGauss
YIETE2SE,
o B : XopenGaussEIEEHIT TR, SIELERE. &TRE. FamiEik.
BARBEE. FFESPHE. EAN]. &EiE5E. SBRiERE. FAEER. T
BsEZERNS ., 2HNMIINE T openGaussiIZeta . ThRe. 45ELARERAE.
YHGEEXENTH, HEsE,
o #HX: NMATIMINFRMXFHITREN . tXBLREMEARE ERZRA.
o Exfl: BftopenGausstBXHE. i&&N. YA, ESTIEE,
o JAIE: 12fHopenGaussiNIFARNE, UNRZIBXEEMMERERIAO,
o L& NtBopenGaussimEEEME. BEANHHICVE,
o {f3: GiteefOGithubttX A0,
o FMR: iZfHopenGaussERFEIR. HIBETR . HIBENZINEYEEIRIFNIRE
i,
openGauss FRE#T X

openGauss B2 FHENEERMRS, Bz T openGaussTFEttX . openGaussgk/iiFl
P# T X R, &1F, FEEHENE— MBS Z TR ARZZEHNRIEFFR
HiEETX,

openGausstt KiZBBARERISIGs ( Special Interest Groups ) B4R, LUMEFEIFHIE
BIINETERIZE. SIGEFRE, WBMEIAIANFHSSRZm. 5—SIGER=L
HE— S MEEE., EalLESIGITRAMEIEEE LIEIssue, &5lssueid
1, 1E3ZPull Request, &5RBIENE., BASIGIFE10-1, EoJLANSIGIHBESIZE
PR ESRSGBRYSIG, 25 REINGEES I X R# .
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10 openGauss ZFEFKE

2 10-1 openGauss X EN SIG

SIGRRFR

ASSEE

SQLEngine

fazRopenGausstt X SQL5 |ZERIFFA TN
;F o

StorageEngine

fazRopenGausstt XTF&S |ZERIF A& FN
H#HP,

Connectors AR openGausstt X Connectorsg9F 4
FOLEIR o

Tools faZopenGausstt X TERFF A FN4:
o

Docs faZopenGaussit X SCRYAIFF A FN4E
/i

Infra fasopenGausstt X ERtigKEHIFF & F]
IR,

Security A openGausstt K ZERIFF A F14E
o

oM fhERopenGaussZicafE I A F14E
o

loT fazsopenGauss loT FrAFI4ER,

In-place Update

fhigEopenGaussttXin-place updates|

ZRIFF R4

Al faZRopenGausstt XAIRIFF & FI4ER .

GIS fhizRopenGausstt X IB(E B R FEHIFF
AFNHEIR,

CloudNative faFopenGausstt X =REH DT &
FOMER

SecurityTechnology AR openGausstt XEIBRELZ AR

FFRFN4ER .

DistributionCertification

faszopenGauss RITHRIAIERE . MK
EHNENIALR.

Plugin fazRopenGausstlFHLHIRIRIRY . &
B, &%,

Blockchain T XERERIS3Ins, X EREERY
ORI/

DCF fazRopenGausstt X S —EIEESS
DCFEYFF A FNAER

QA fazRopenGausstt X IR AFREHEXAIFF

RN
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ABORT
BHEHRIFES .

ABORT [ WORK | TRANSACTION ] ;

ALTER AUDIT POLICY
(ECR—RTTERER o

ALTER AUDIT POLICY [ IF EXISTS ] policy_name { ADD | REMOVE } { [ privilege_audit_clause ]
[ access_audit_clause ] };

ALTER AUDIT POLICY [ IF EXISTS ] policy_name MODIFY ( filter_group_clause );

ALTER AUDIT POLICY [ IF EXISTS ] policy_name DROP FILTER;

ALTER AUDIT POLICY [ IF EXISTS ] policy_name COMMENTS policy_comments;

ALTER AUDIT POLICY [ IF EXISTS ] policy_name { ENABLE | DISABLE };

where privilege_audit_clause can be:
PRIVILEGES { DDL | ALL }

where access_audit_clause can be:
ACCESS { DML | ALL }

where filter_group_clause can be:
FILTER ON { ( FILTER_TYPE ( filter_value [, ..1)) [ .1}

where DDL can be:
{ ( ALTER | ANALYZE | COMMENT | CREATE | DROP | GRANT | REVOKE | SET | SHOW | LOGIN_ACCESS |
LOGIN_FAILURE | LOGOUT | LOGIN ) }

where DML can be:
{ (COPY | DEALLOCATE | DELETE_P | EXECUTE | REINDEX | INSERT | REPARE | SELECT | TRUNCATE |
UPDATE ) }

ALTER DATA SOURCE
(& Data SourceXTHAIEMHEFINS o

ALTER DATA SOURCE src_name

[TYPE 'type_str']

[VERSION {'version_str' | NULL}]

[OPTIONS ( { [ADD | SET | DROP] optname ['optvalue'l } [, ...]1 )];
ALTER DATA SOURCE src_name RENAME TO src_new_name;
ALTER DATA SOURCE src_name OWNER TO new_owner;

Valid optname are:
DSN, USERNAME, PASSWORD, ENCODING
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ALTER DATABASE
(EEiREREREY, BRENEIR. EE . ERHIRE. UREEEESF.

ALTER DATABASE database_name
[ [ WITH ] CONNECTION LIMIT connlimit J;
ALTER DATABASE database_name
RENAME TO new_name;
ALTER DATABASE database_name
OWNER TO new_owner;
ALTER DATABASE database_name
SET TABLESPACE new_tablespace;
ALTER DATABASE database_name
SET configuration_parameter { { TO | = } { value | DEFAULT } | FROM CURRENT };
ALTER DATABASE database_name
RESET { configuration_parameter | ALL };
ALTER DATABASE database_name
[ WITH ] { ENABLE | DISABLE } PRIVATE OBJECT;

ALTER DEFAULT PRIVILEGES
IRENATFEREIZINNRINIR (XF2MDEREBIRPAIIR ) -

ALTER DEFAULT PRIVILEGES
[ FOR { ROLE | USER } target_role [, ...] ]
[ IN SCHEMA schema_name [, ...] ]
abbreviated_grant_or_revoke;

where abbreviated_grant_or_revoke can be:
grant_on_tables_clause
| grant_on_sequences_clause
| grant_on_functions_clause
| grant_on_types_clause
| grant_on_client_master_keys_clause
| grant_on_column_encryption_keys_clause
| revoke_on_tables_clause
| revoke_on_sequences_clause
| revoke_on_functions_clause
| revoke_on_types_clause
| revoke_on_client_master_keys_clause
| revoke_on_column_encryption_keys_clause

where grant_on_tables_clause can be:

GRANT { { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES |
ALTER | DROP | COMMENT | INDEX | VACUUM } [, ...] | ALL [ PRIVILEGES ] }
ON TABLES
TO { [ GROUP ] role_name | PUBLIC } [, ...]

[ WITH GRANT OPTION ]

where grant_on_sequences_clause can be:

GRANT { { SELECT | UPDATE | USAGE | ALTER | DROP | COMMENT }
[,..] | ALL [ PRIVILEGES ] }

ON SEQUENCES
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION ]

where grant_on_functions_clause can be:

GRANT { { EXECUTE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON FUNCTIONS
TO { [ GROUP ] role_name | PUBLIC } [, ...]

[ WITH GRANT OPTION ]

where grant_on_types_clause can be:

GRANT { { USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON TYPES
TO { [ GROUP ] role_name | PUBLIC } [, ...]

[ WITH GRANT OPTION ]

where grant_on_client_master_keys_clause can be:

GRANT { { USAGE | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON CLIENT_MASTER_KEYS
TO { [ GROUP ] role_name | PUBLIC } [, ...]

[ WITH GRANT OPTION ]
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where grant_on_column_encryption_keys_clause can be:
GRANT { { USAGE | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON COLUMN_ENCRYPTION_KEYS
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION ]
where revoke_on_tables_clause can be:
REVOKE [ GRANT OPTION FOR ]
{ { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES |
ALTER | DROP | COMMENT | INDEX | VACUUM } [, ..] | ALL [ PRIVILEGES ] }
ON TABLES
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT | CASCADE CONSTRAINTS ]
where revoke_on_sequences_clause can be:
REVOKE [ GRANT OPTION FOR ]
{ { SELECT | UPDATE | USAGE | ALTER | DROP | COMMENT }
[,..] | ALL [ PRIVILEGES ] }
ON SEQUENCES
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT | CASCADE CONSTRAINTS ]
where revoke_on_functions_clause can be:
REVOKE [ GRANT OPTION FOR ]
{{ EXECUTE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON FUNCTIONS
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT | CASCADE CONSTRAINTS ]
where revoke_on_types_clause can be:
REVOKE [ GRANT OPTION FOR ]
{{ USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON TYPES
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT | CASCADE CONSTRAINTS ]
where revoke_on_client_master_keys_clause can be:
REVOKE [ GRANT OPTION FOR ]
{{ USAGE | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON CLIENT_MASTER_KEYS
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT | CASCADE CONSTRAINTS ]
where revoke_on_column_encryption_keys_clause can be:
REVOKE [ GRANT OPTION FOR ]
{{ USAGE | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON COLUMN_ENCRYPTION_KEYS
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT | CASCADE CONSTRAINTS ]

ALTER DIRECTORY

Xtdirectory/EHHITIER -

CREATE [OR REPLACE] DIRECTORY directory_name
AS 'path_name’;

ALTER EXTENSION
IBRGEET R o

ALTER EXTENSION name UPDATE [ TO new_version ;
ALTER EXTENSION name SET SCHEMA new_schema;
ALTER EXTENSION name ADD member_object;

ALTER EXTENSION name DROP member_object;

where member_object is:

FOREIGN TABLE object_name |

FUNCTION function_name ( [ [ argmode ] [ argname ] argtype [, ..] 1) |
[ PROCEDURAL ] LANGUAGE object_name |

SCHEMA object_name |

SERVER object_name |

TABLE object_name |
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TEXT SEARCH CONFIGURATION object_name
TYPE object_name |
VIEW object_name

ALTER FOREIGN TABLE
XFIPRBATIERL

1. GDS:
ALTER FOREIGN TABLE [ IF EXISTS ] table_name

OPTIONS ( {[ ADD | SET | DROP ] option ['value'l} [, ... 1);
ALTER FOREIGN TABLE [ IF EXISTS ] tablename

OWNER TO new_owner;

2. HDFS:
ALTER FOREIGN TABLE [ IF EXISTS ] table_name
OPTIONS ( {[ ADD | SET | DROP ] option ['value'l} [, ... 1);
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
OWNER TO new_owner;
ALTER FOREIGN TABLE [ IF EXISTS ] table_name
MODIFY ( { column_name data_type | column_name [ CONSTRAINT constraint_name ] NOT NULL
[ ENABLE ] | column_name [ CONSTRAINT constraint_name ] NULL } [, ...] );
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
ADD [CONSTRAINT constraint_name]
{PRIMARY KEY | UNIQUE} (column_name)
[NOT ENFORCED [ENABLE QUERY OPTIMIZATION | DISABLE QUERY OPTIMIZATION] | ENFORCED];
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
DROP CONSTRAINT constraint_name ;
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
action [, ... ];

where action can be:

ALTER [ COLUMN ] column_name [ SET DATA ] TYPE data_type

| ALTER [ COLUMN ] column_name { SET | DROP } NOT NULL

| ALTER [ COLUMN ] column_name SET STATISTICS integer

| ALTER [ COLUMN ] column_name OPTIONS ( {[ ADD | SET | DROP ] option ['value'] } [, ... 1)
| MODIFY column_name data_type

| MODIFY column_name [ CONSTRAINT constraint_name ] NOT NULL [ ENABLE ]

| MODIFY column_name [ CONSTRAINT constraint_name ] NULL

3. OBS:
ALTER FOREIGN TABLE [ IF EXISTS ] table_name
OPTIONS ( {[ ADD | SET | DROP ] option ['value'l} [, ... 1);
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
OWNER TO new_owner;
ALTER FOREIGN TABLE [ IF EXISTS ] table_name
MODIFY ( { column_name data_type | column_name [ CONSTRAINT constraint_name ] NOT NULL
[ ENABLE ] | column_name [ CONSTRAINT constraint_name ] NULL } [, ...] );
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
ADD [CONSTRAINT constraint_name]
{PRIMARY KEY | UNIQUE} (column_name)
[NOT ENFORCED [ENABLE QUERY OPTIMIZATION | DISABLE QUERY OPTIMIZATION] | ENFORCED];
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
DROP CONSTRAINT constraint_name ;
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
action [, ... ];

where action can be:

ALTER [ COLUMN ] column_name [ SET DATA ] TYPE data_type

| ALTER [ COLUMN ] column_name { SET | DROP } NOT NULL

| ALTER [ COLUMN ] column_name SET STATISTICS integer

| ALTER [ COLUMN ] column_name OPTIONS ( {[ ADD | SET | DROP ] option ['value'] } [, ... 1)
| MODIFY column_name data_type

| MODIFY column_name [ CONSTRAINT constraint_name ] NOT NULL [ ENABLE ]

| MODIFY column_name [ CONSTRAINT constraint_name ] NULL

4. GC
ALTER FOREIGN TABLE [ IF EXISTS ] tablename
OPTIONS ( {[ SET ] option ['value'l} [, ... 1);
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ALTER FOREIGN TABLE [ IF EXISTS ] tablename
OWNER TO new_owner;

ALTER FOREIGN TABLE [ IF EXISTS ] table_name
MODIFY ( { column_name data_type [, ...] );

ALTER FOREIGN TABLE [ IF EXISTS ] tablename
action [, ... ];

where action can be:
ALTER [ COLUMN ] column_name [ SET DATA ] TYPE data_type
| MODIFY column_name data_type

ALTER FUNCTION

(BB RERIE .

ALTER FUNCTION function_name ( [ {[ argmode ] [ argname ] argtype} [, ..]1 1)
action [ ... ] [ RESTRICT ];

ALTER FUNCTION funname ( [ {[ argmode ] [ argname ] argtype} [, ..11)
RENAME TO new_name;

ALTER FUNCTION funname ( [ {[ argmode ] [ argname ] argtype} [, ..11)
OWNER TO new_owner;

ALTER FUNCTION funname ( [ {[ argmode ] [ argname ] argtype} [, ..11)
SET SCHEMA new_schema;

where action can be:

{CALLED ON NULL INPUT | RETURNS NULL ON NULL INPUT | STRICT}

|  {IMMUTABLE | STABLE | VOLATILE}

| {NOT FENCED | FENCED}

| [ NOT ] LEAKPROOF

| {[ EXTERNAL ] SECURITY INVOKER | [ EXTERNAL ] SECURITY DEFINER}
| AUTHID { DEFINER | CURRENT_USER }

| COST execution_cost

|  ROWS result_rows

| SET configuration_parameter {{ TO | = } { value | DEFAULT }| FROM CURRENT}
|  RESET {configuration_parameter| ALL}

ALTER GROUP

ALTER INDEX

E—1RFENEE.

ALTER GROUP group_name
ADD USER user_name [, ... ];

ALTER GROUP group_name
DROP USER user_name [, ... ];

ALTER GROUP group_name
RENAME TO new_name;

BB RS IBEN

ALTER INDEX [ IF EXISTS ] index_name
RENAME TO new_name;
ALTER INDEX [ IF EXISTS ] index_name
SET TABLESPACE tablespace_name;
ALTER INDEX [ IF EXISTS ] index_name
SET ( {storage_parameter = value} [, ... 1 );
ALTER INDEX [ IF EXISTS ] index_name
RESET ( storage_parameter [, ... 1) ;
ALTER INDEX [ IF EXISTS ] index_name
[ MODIFY PARTITION partition_name ] UNUSABLE;
ALTER INDEX index_name
REBUILD [ PARTITION partition_name ];
ALTER INDEX [ IF EXISTS ] index_name
RENAME PARTITION partition_name TO new_partition_name;
ALTER INDEX [ IF EXISTS ] index_name
MOVE PARTITION index_partition_name TABLESPACE new_tablespace;
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ALTER LARGE OBJECT
FTFE—"Marge objectlIENX . ERIE—RITNEER D EC— M HIFREE

ALTER LARGE OBJECT large_object_oid
OWNER TO new_owner;

ALTER MASKING POLICY
IECRRBIERES o

ALTER MASKING POLICY policy_name { ADD | REMOVE | MODIFY } masking_actions [, ... I;
ALTER MASKING POLICY policy_name MODIFY ( filter_group_clause );

ALTER MASKING POLICY policy_name DROP FILTER;

ALTER MASKING POLICY policy_name { ENABLE | DISABLE };

where masking_actions can be:
masking_function ON LABEL(label_name [, ... ])

where masking_function can be:
{ maskall | randommasking | creditcardmasking | basicemailmasking | fullemailmasking | shufflemasking |
alldigitsmasking | regexpmasking }

where filter_group_clause can be:
FILTER ON { ( FILTER_TYPE ( filter_value [,...1)) [, ..1}

ALTER MATERIALIZED VIEW
ER— T EMHERERNS HEEEL .

ALTER MATERIALIZED VIEW [ IF EXISTS ] mv_name

OWNER TO new_owner;
ALTER MATERIALIZED VIEW [ IF EXISTS ] mv_name

RENAME [COLUMN] column_name to new_column_name;
ALTER MATERIALIZED VIEW [ IF EXISTS ] mv_name

RENAME TO new_name;

ALTER OPERATOR

B — MR EFFRIE N o

ALTER OPERATOR name ( { left_type | NONE }, { right_type | NONE } ) OWNER TO new_owner
ALTER OPERATOR name ( { left_type | NONE }, { right_type | NONE } ) SET SCHEMA new_schema

ALTER RESOURCE LABEL
(EBRRIRES .
ALTER RESOURCE LABEL label_name { ADD | REMOVE } label_item_list [, ... ];

where label_item_list can be:
resource_type(resource_pathl, ... ])

where resource_type can be:
{ TABLE | COLUMN | SCHEMA | VIEW | FUNCTION }

ALTER RESOURCE POOL
BR—1RiF, EEEh=HIH.

ALTER RESOURCE POOL pool_name

WITH ({MEM_PERCENT=pct | CONTROL_GROUP="group_name" | ACTIVE_STATEMENTS=stmt |
MAX_DOP = dop | MEMORY_LIMIT="memory_size' | io_limits=io_limits | io_priority="priority" |
nodegroup='nodegroup_name' }[, ... 1);
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ALTER ROLE

Bl aaEk.

ALTER ROLE role_name [ [ WITH ] option [ ... ] ];
ALTER ROLE role_name
RENAME TO new_name;
ALTER ROLE role_name [ IN DATABASE database_name ]
SET configuration_parameter {{ TO | = } { value | DEFAULT }|[FROM CURRENT};
ALTER ROLE role_name
[ IN DATABASE database_name ] RESET {configuration_parameter|ALL};

where option can be:
{CREATEDB | NOCREATEDB}
| {CREATEROLE | NOCREATEROLE}
| {INHERIT | NOINHERIT}
| {fAUDITADMIN | NOAUDITADMIN}
| {SYSADMIN | NOSYSADMIN}
| {MONADMIN | NOMONADMIN}
| {OPRADMIN | NOOPRADMIN}
| {POLADMIN | NOPOLADMIN}
| {USEFT | NOUSEFT}
| {LOGIN | NOLOGIN}
| {REPLICATION | NOREPLICATION}
| {INDEPENDENT | NOINDEPENDENT}
| {VCADMIN | NOVCADMIN}
| {PERSISTENCE | NOPERSISTENCE}
| CONNECTION LIMIT connlimit
| [ ENCRYPTED | UNENCRYPTED ] PASSWORD { 'password' [ EXPIRED ] | DISABLE | EXPIRED }
| [ ENCRYPTED | UNENCRYPTED ] IDENTIFIED BY { 'password' [ REPLACE 'old_password' | EXPIRED ] |
DISABLE }
| VALID BEGIN 'timestamp'
| VALID UNTIL 'timestamp'
| RESOURCE POOL 'respool'
| USER GROUP 'groupuser’
| PERM SPACE 'spacelimit’
| TEMP SPACE 'tmpspacelimit’
| SPILL SPACE 'spillspacelimit’
| NODE GROUP logic_cluster_name
| ACCOUNT { LOCK | UNLOCK }
| PGUSER

ALTER ROW LEVEL SECURITY POLICY

MEFERYTIHEESIRE (B TIHTEHIRIERETR, TihaEsEENRF,
ITBEEHRRERIAR ) HITIEN.

ALTER [ ROW LEVEL SECURITY ] POLICY [ IF EXISTS ] policy_name ON table_name RENAME TO
new_policy_name

ALTER [ ROW LEVEL SECURITY ] POLICY policy_name ON table_name
[ TO { role_name | PUBLIC} [, ...] ]
[ USING ( using_expression ) ]

ALTER SCHEMA

(ER (v E

ALTER SCHEMA schema_name
RENAME TO new_name;
ALTER SCHEMA schema_name
OWNER TO new_owner;
ALTER SCHEMA schema_name {WITH | WITHOUT} BLOCKCHAIN;
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ALTER SEQUENCE
E—1EENFIIRISE

ALTER SEQUENCE [ IF EXISTS ] name
[ MAXVALUE maxvalue | NO MAXVALUE | NOMAXVALUE ]
[ OWNED BY { table_name.column_name | NONE } ];
ALTER SEQUENCE [ IF EXISTS ] name OWNER TO new_owner;

ALTER SERVER

0. (EFOMIER— 1 IR E serverBIS %, E8servera]LAMpg_foreign_serverRZFtZ
¢§i@ o

ALTER SERVER server_name [ VERSION 'new_version' ]

[ OPTIONS ( {[ ADD | SET | DROP ] option ['valuel} [, ...1) I;
ALTER SERVER server_name

OWNER TO new_owner;
ALTER SERVER server_name

RENAME TO new_name;

ALTER SESSION

ALTER SESSION#&s< R T E MEHE BRI SRISTEBLMAIR M S 2250
SESHS—EHRE, BRRAFSRIE.

ALTER SESSION SET
{{config_parameter { { TO | = } { value | DEFAULT }
| FROM CURRENT }} | CURRENT_SCHEMA [ TO | = ] { schema | DEFAULT }
| TIME ZONE time_zone
| SCHEMA schema
| NAMES encoding_name
| ROLE role_name PASSWORD 'password'
| SESSION AUTHORIZATION { role_name PASSWORD 'password' | DEFAULT }
| XML OPTION { DOCUMENT | CONTENT }

}s
ALTER SESSION SET [ SESSION CHARACTERISTICS AS ] TRANSACTION

{ ISOLATION LEVEL { READ COMMITTED | READ UNCOMMITTED } | { READ ONLY | READ
WRITE } } [ ..];

ALTER SYNONYM
(EISYNONYMITSHIEE .

ALTER SYNONYM synonym_name
OWNER TO new_owner;

ALTER SYSTEM KILL SESSION
BFER—=IE,

ALTER SYSTEM KILL SESSION 'session_sid, serial' [ IMMEDIATE ];

ALTER SYSTEM SET

BEFiZEPOSTMASTER, SIGHUP, BACKENDZEBIRIGUCEH . ltinSEBESHEN
BN, FAEENEZIHRERAE.

ALTER SYSTEM SET { GUC_name } TO { GUC_value };
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ALTER TABLE

1Bolzk, BREMERIIEN . BEpRR. EmaRPiEES. EpRRIUR. 8
BEXRAPTEEL. FIN/EFSAI . ST/ KA ThEEEITFX .

ALTER TABLE [ IF EXISTS ] { table_name [*] | ONLY table_name | ONLY ( table_name )}
action [, ... ];
ALTER TABLE [ IF EXISTS ] table_name
ADD ( { column_name data_type [ compress_mode ] [ COLLATE collation ] [ column_constraint [ ... ] 1}
Iy =l] )5
ALTER TABLE [ IF EXISTS ] table_name
MODIFY ( { column_name data_type | column_name [ CONSTRAINT constraint_name ] NOT NULL
[ ENABLE ] | column_name [ CONSTRAINT constraint_name ] NULL } [, ..] );
ALTER TABLE [ IF EXISTS ] table_name
RENAME TO new_table_name;
ALTER TABLE [ IF EXISTS ] { table_name [*] | ONLY table_name | ONLY ( table_name )}
RENAME [ COLUMN ] column_name TO new_column_name;
ALTER TABLE [ IF EXISTS ] { table_name [*] | ONLY table_name | ONLY ( table_name )}
RENAME CONSTRAINT constraint_name TO new_constraint_name;
ALTER TABLE [ IF EXISTS ] table_name
SET SCHEMA new_schema;

where action can be:
column_clause
| ADD table_constraint [ NOT VALID ]
| ADD table_constraint_using_index
| VALIDATE CONSTRAINT constraint_name
| DROP CONSTRAINT [ IF EXISTS ] constraint_name [ RESTRICT | CASCADE ]
| CLUSTER ON index_name
| SET WITHOUT CLUSTER
| SET ( {storage_parameter = value} [, ... ])
| RESET ( storage_parameter [, ...])
| OWNER TO new_owner
| SET TABLESPACE new_tablespace
| SET {COMPRESS|NOCOMPRESS}
| TO { GROUP groupname | NODE ( nodename [, ...]) }
| ADD NODE ( nodename [, ... 1)
| DELETE NODE ( nodename [, ... ])
| UPDATE SLICE LIKE table_name
| DISABLE TRIGGER [ trigger_name | ALL | USER ]
| ENABLE TRIGGER [ trigger_name | ALL | USER ]
| ENABLE REPLICA TRIGGER trigger_name
| ENABLE ALWAYS TRIGGER trigger_name
| ENABLE ROW LEVEL SECURITY
| DISABLE ROW LEVEL SECURITY
| FORCE ROW LEVEL SECURITY
| NO FORCE ROW LEVEL SECURITY
| ENCRYPTION KEY ROTATION
where column_clause can be:
ADD [ COLUMN ] column_name data_type [ compress_mode ] [ COLLATE collation ] [ column_constraint
[..
| MODIFY column_name data_type
| MODIFY column_name [ CONSTRAINT constraint_name ] NOT NULL [ ENABLE ]
| MODIFY column_name [ CONSTRAINT constraint_name ] NULL
| DROP [ COLUMN ] [ IF EXISTS ] column_name [ RESTRICT | CASCADE ]
| ALTER [ COLUMN ] column_name [ SET DATA ] TYPE data_type [ COLLATE collation ] [ USING
expression ]
| ALTER [ COLUMN ] column_name { SET DEFAULT expression | DROP DEFAULT }
| ALTER [ COLUMN ] column_name { SET | DROP } NOT NULL
| ALTER [ COLUMN ] column_name SET STATISTICS [PERCENT] integer
| ADD STATISTICS (( column_1_name, column_2_name [, ...] ))
| DELETE STATISTICS (( column_1_name, column_2_name [, ...] ))
| ALTER [ COLUMN ] column_name SET ( {attribute_option = value} [, ... 1)
| ALTER [ COLUMN ] column_name RESET ( attribute_option [, ... ])
| ALTER [ COLUMN ] column_name SET STORAGE { PLAIN | EXTERNAL | EXTENDED | MAIN }
where column_constraint can be:
[ CONSTRAINT constraint_name ]
{ NOT NULL |
NULL |
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CHECK ( expression ) |
DEFAULT default_expr |
GENERATED ALWAYS AS ( generation_expr ) STORED |
UNIQUE index_parameters |
PRIMARY KEY index_parameters |
ENCRYPTED WITH ( COLUMN_ENCRYPTION_KEY = column_encryption_key, ENCRYPTION_TYPE =
encryption_type_value ) |
REFERENCES reftable [ ( refcolumn ) ] [ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ]
[ ON DELETE action ] [ ON UPDATE action ] }
[ DEFERRABLE | NOT DEFERRABLE | INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
where compress_mode can be:
{ DELTA | PREFIX | DICTIONARY | NUMSTR | NOCOMPRESS }
where table_constraint can be:
[ CONSTRAINT constraint_name ]
{ CHECK ( expression ) |
UNIQUE ( column_name [, ... ] ) index_parameters |
PRIMARY KEY ( column_name [, ... ] ) index_parameters |
PARTIAL CLUSTER KEY ( column_name [, ... ]) |
FOREIGN KEY ( column_name [, ... ] ) REFERENCES reftable [ ( refcolumn [, .. 1) ]
[ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ] [ ON DELETE action ] [ ON UPDATE action ] }
[ DEFERRABLE | NOT DEFERRABLE | INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
where index_parameters can be:
[ WITH ( {storage_parameter = value} [, ...]1) ]
[ USING INDEX TABLESPACE tablespace_name ]
where table_constraint_using_index can be:
[ CONSTRAINT constraint_name ]
{ UNIQUE | PRIMARY KEY } USING INDEX index_name
[ DEFERRABLE | NOT DEFERRABLE | INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
ALTER TABLE PARTITION
ALTER TABLE [ IF EXISTS ] { table_name [*] | ONLY table_name | ONLY ( table_name )}
action [, ... ];

ALTER TABLE [ IF EXISTS ] { table_name [*] | ONLY table_name | ONLY ( table_name )}
RENAME PARTITION { partion_name | FOR ( partition_value [, ..] ) } TO partition_new_name;

where action can be:
move_clause |
exchange_clause |
row_clause |
merge_clause |
modify_clause |
split_clause |
add_clause |
drop_clause
where move_clause can be:
MOVE PARTITION { partion_name | FOR ( partition_value [, ...] ) } TABLESPACE tablespacename
where exchange_clause can be:
EXCHANGE PARTITION { ( partition_name ) | FOR ( partition_value [, ...] ) }
WITH TABLE {[ ONLY ] ordinary_table_name | ordinary_table_name * | ONLY ( ordinary_table_name )}
[{ WITH | WITHOUT } VALIDATION ] [ VERBOSE ]
where row_clause can be:
{ ENABLE | DISABLE } ROW MOVEMENT
where merge_clause can be:
MERGE PARTITIONS { partition_name } [, ...] INTO PARTITION partition_name
[ TABLESPACE tablespacename ]
where modify_clause can be:
MODIFY PARTITION partition_name { UNUSABLE LOCAL INDEXES | REBUILD UNUSABLE LOCAL INDEXES }
where split_clause can be:
SPLIT PARTITION { partition_name | FOR ( partition_value [, ...] ) } { split_point_clause |
no_split_point_clause }
where split_point_clause can be:
AT ( partition_value ) INTO ( PARTITION partition_name [ TABLESPACE tablespacename ] , PARTITION
partition_name [ TABLESPACE tablespacename ] )
where no_split_point_clause can be:
INTO {(partition_less_than_item [, ...] ) | (partition_start_end_item [, ...] )}
where add_clause can be:
ADD {partition_less_than_item | partition_start_end_item}
where partition_less_than_item can be:
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PARTITION partition_name VALUES LESS THAN ( { partition_value | MAXVALUE } [, ..]) [ TABLESPACE

tablespacename ]
where partition_start_end_item can be:
PARTITION partition_name {
{START (partition_value) END (partition_value) EVERY (interval_value)} |
{START (partition_value) END ({partition_value | MAXVALUE})} |
{START (partition_value)} |
{END({partition_value | MAXVALUE})}
} [TABLESPACE tablespace_name]
where drop_clause can be:
DROP PARTITION { partition_name | FOR ( partition_value [, ...] ) }

ALTER TABLESPACE

(BoER=ERIE M o

ALTER TABLESPACE tablespace_name
RENAME TO new_tablespace_name;
ALTER TABLESPACE tablespace_name
OWNER TO new_owner;
ALTER TABLESPACE tablespace_name
SET ( {tablespace_option = value} [, ... 1);
ALTER TABLESPACE tablespace_name
RESET ( tablespace_option [, ... 1);
ALTER TABLESPACE tablespace_name
RESIZE MAXSIZE { UNLIMITED | 'space_size' };

ALTER TEXT SEARCH CONFIGURATION
BN AERRENEN . ARFLUSHMSINFREEIFRENFH, BN ER

BMNEREE, NEEEREENEESH.

ALTER TEXT SEARCH CONFIGURATION name
ADD MAPPING FOR token_type [, ... ] WITH dictionary_name [, ... ]
ALTER TEXT SEARCH CONFIGURATION name
ALTER MAPPING FOR token_type [, ... ] WITH dictionary_name [, ... ]
ALTER TEXT SEARCH CONFIGURATION name
ALTER MAPPING REPLACE old_dictionary WITH new_dictionary
ALTER TEXT SEARCH CONFIGURATION name
ALTER MAPPING FOR token_type [, ... ] REPLACE old_dictionary WITH new_dictionary
ALTER TEXT SEARCH CONFIGURATION name
DROP MAPPING [ IF EXISTS ] FOR token_type [, ... ]
ALTER TEXT SEARCH CONFIGURATION name RENAME TO new_name
ALTER TEXT SEARCH CONFIGURATION name OWNER TO new_owner
ALTER TEXT SEARCH CONFIGURATION name SET SCHEMA new_schema
ALTER TEXT SEARCH CONFIGURATION name SET ( {configuration_option = value} [, ...] )
ALTER TEXT SEARCH CONFIGURATION name RESET ( {configuration_option} [, ...] )

ALTER TEXT SEARCH DICTIONARY

B2 REHEIEXEN, BIFSH. &R, &, URERZF.

ALTER TEXT SEARCH DICTIONARY name ( option = value | option [, ...] );
ALTER TEXT SEARCH DICTIONARY name RENAME TO new_name;

ALTER TEXT SEARCH DICTIONARY name OWNER TO new_owner;

ALTER TEXT SEARCH DICTIONARY name SET SCHEMA new_schema

ALTER TRIGGER
(R 2 = N

ALTER TRIGGER name ON table_name RENAME TO new_name

Sk 01 (2022-03-31) WRIERE © HERRARBIRAT

243



openGauss

BRI

11 fgR: SQLIEE

ALTER TYPE

ALTER USER

ALTER VIEW

E—EERIE N o

ALTER TYPE name action [, ... ]

ALTER TYPE name OWNER TO { new_owner | CURRENT_USER | SESSION_USER }

ALTER TYPE name RENAME ATTRIBUTE attribute_name TO new_attribute_name [ CASCADE | RESTRICT ]
ALTER TYPE name RENAME TO new_name

ALTER TYPE name SET SCHEMA new_schema

ALTER TYPE name ADD VALUE [ IF NOT EXISTS ] new_enum_value [ { BEFORE | AFTER }
neighbor_enum_value ]

ALTER TYPE name RENAME VALUE existing_enum_value TO new_enum_value

where action is one of:

ADD ATTRIBUTE attribute_name data_type [ COLLATE collation ] [ CASCADE | RESTRICT ]

DROP ATTRIBUTE [ IF EXISTS ] attribute_name [ CASCADE | RESTRICT ]

ALTER ATTRIBUTE attribute_name [ SET DATA ] TYPE data_type [ COLLATE collation ] [ CASCADE |
RESTRICT ]

(e R RIE M .

ALTER USER user_name [ [ WITH ] option [ ... 1 ];
ALTER USER user_name
RENAME TO new_name;
ALTER USER user_name [ IN DATABASE database_name ]
SET configuration_parameter {{ TO | = } { value | DEFAULT }|[FROM CURRENT};
ALTER USER user_name
[ IN DATABASE database_name ] RESET {configuration_parameter|ALL};

where option can be:
{CREATEDB | NOCREATEDB}
| {CREATEROLE | NOCREATEROLE}
| {INHERIT | NOINHERIT}
| {AUDITADMIN | NOAUDITADMIN}
| {SYSADMIN | NOSYSADMIN}
| {MONADMIN | NOMONADMIN}
| {OPRADMIN | NOOPRADMIN}
| {POLADMIN | NOPOLADMIN}
| {USEFT | NOUSEFT}
| {LOGIN | NOLOGIN}
| {REPLICATION | NOREPLICATION}
| {INDEPENDENT | NOINDEPENDENT}
| {VCADMIN | NOVCADMIN}
| {PERSISTENCE | NOPERSISTENCE}
| CONNECTION LIMIT connlimit
| [ ENCRYPTED | UNENCRYPTED ] PASSWORD { 'password' [ EXPIRED ] | DISABLE | EXPIRED }
| [ ENCRYPTED | UNENCRYPTED ] IDENTIFIED BY { 'password' [ REPLACE 'old_password' | EXPIRED ] |
DISABLE }
| VALID BEGIN 'timestamp'
| VALID UNTIL 'timestamp'
| RESOURCE POOL 'respool
| USER GROUP 'groupuser’
| PERM SPACE 'spacelimit’
| TEMP SPACE 'tmpspacelimit’
| SPILL SPACE 'spillspacelimit’
| NODE GROUP logic_cluster_name
| ACCOUNT { LOCK | UNLOCK }
| PGUSER

EAERY S MiHEE N o

ALTER VIEW [ IF EXISTS ] view_name
ALTER [ COLUMN ] column_name SET DEFAULT expression;
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ALTER VIEW [ IF EXISTS ] view_name

ALTER [ COLUMN ] column_name DROP DEFAULT;
ALTER VIEW [ IF EXISTS ] view_name

OWNER TO new_owner;
ALTER VIEW [ IF EXISTS ] view_name

RENAME TO new_name;
ALTER VIEW [ IF EXISTS ] view_name

SET SCHEMA new_schema;
ALTER VIEW [ IF EXISTS ] view_name

SET ( {view_option_name [= view_option_valuel} [, ... ] );
ALTER VIEW [ IF EXISTS ] view_name

RESET ( view_option_name [, ... ] );

ANALYSE|ANALYZE

RATWESHIEEFSBEBRABTHERNIRIER, RIHERFHEERSRRE
PG_STATISTICR . {TiHRIERRRERXESEIEE, IISERERITITHE.

{ANALYZE | ANALYSE} [ VERBOSE ]
[ table_name [ ( column_name [, ..] ) 11];
{ANALYZE | ANALYSE} [ VERBOSE ]
[ table_name [ ( column_name [,..] ) 1]
PARTITION patrition_name;
{ANALYZE | ANALYSE} [ VERBOSE ]
{ foreign_table_name | FOREIGN TABLES };
{ANALYZE | ANALYSE} [ VERBOSE ]
table_name (( column_1_name, column_2_name [, ...] ));
{ANALYZE | ANALYSE} VERIFY {FAST|COMPLETE};
{ANALYZE | ANALYSE} VERIFY {FAST|COMPLETE}
table_name|index_name [CASCADE];
{ANALYZE | ANALYSE} VERIFY {FAST|COMPLETE}
table_name PARTITION (patrition_name) [CASCADE];

ANONYMOUS BLOCK

BEGIN

E&ZR ( Anonymous Block ) —RBFASREW TR A AESHITHNERN . ©1i]
FE—NEIEFHIT, FREEE.

[DECLARE [declare_statements]]
BEGIN
execution_staements
END;

/

BEGINTLIBFHIE— M ESHR, tBILIBFHE—1FES.

start a anonymous block:
[DECLARE [declare_statements]]
BEGIN

execution_statements

END;

/

start a transaction:
BEGIN [ WORK | TRANSACTION ]
[

{
ISOLATION LEVEL { READ COMMITTED | READ UNCOMMITTED | SERIALIZABLE | REPEATABLE READ }

| { READ WRITE | READ ONLY }
L
1;
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CALL
AILAURRERE MAYREFIFETE .

CALL [schema.] func_name ( param_expr );

CHECKPOINT

&= (CHECKPOINT ) 2— 1B HEHM R, FrEHIEX s EmzaEmERmAR
MEETRNER, FIESIE G ENSHRIFTEI#E .

CHECKPOINT

CLEAN CONNECTION
FsRBIEEIREER . AT ED = DSBS ERIEEREEAPREXERE

CLEAN CONNECTION
TO { COORDINATOR ( nodename [, ... ] ) | NODE ( nodename [, ...]) | ALL [ CHECK ] [ FORCE ] }
[ FOR DATABASE dbname ]
[ TO USER username J;

CLOSE
BEAN— R BXRUFT B &)
CLOSE { cursor_name | ALL };
CLUSTER
RIBE— 1R IR TRIEHE .
CLUSTER [ VERBOSE ] table_name [ USING index_name ];
CLUSTER [ VERBOSE ] table_name PARTITION ( partition_name ) [ USING index_name ];
CLUSTER [ VERBOSE J;
COMMENT

EMHIEL— P IRAVER
COMMENT ON

AGGREGATE agg_name (agg_type [, ...] ) |

CAST (source_type AS target_type) |

COLLATION object_name |

COLUMN { table_name.column_name | view_name.column_name } |
CONSTRAINT constraint_name ON table_name |
CONVERSION object_name |

DATABASE object_name |

DOMAIN object_name |

EXTENSION object_name |

FOREIGN DATA WRAPPER object_name |

FOREIGN TABLE object_name |

FUNCTION function_name ( [ {[ argmode ] [ argname ] argtype} [, ..]1]) |
INDEX object_name |

LARGE OBJECT large_object_oid |

OPERATOR operator_name (left_type, right_type) |
OPERATOR CLASS object_name USING index_method |
OPERATOR FAMILY object_name USING index_method |
[ PROCEDURAL ] LANGUAGE object_name |

ROLE object_name |

RULE rule_name ON table_name |

SCHEMA object_name |
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COMMIT

SERVER object_name |

TABLE object_name |

TABLESPACE object_name |

TEXT SEARCH CONFIGURATION object_name |
TEXT SEARCH DICTIONARY object_name |
TEXT SEARCH PARSER object_name |

TEXT SEARCH TEMPLATE object_name |

TYPE object_name |

VIEW object_name

}
IS 'text’;

BIFCOMMITELEENDRI SRR RS HITIRE, MR ESHIPTEERE.

{ COMMIT | END } [ WORK | TRANSACTION J;

COMMIT PREPARED

COPY

RR— BN RIBERIFINES .

COMMIT PREPARED transaction_id;

181 COPYap & SEMERFN G Z [B)iE AR o

COPY table_name [ ( column_name [, ..]) ]

FROM { 'filename' | STDIN }

[ [ USING ] DELIMITERS 'delimiters' ]

[ WITHOUT ESCAPING ]

[ LOG ERRORS ]

[ LOG ERRORS DATA ]

[ REJECT LIMIT 'limit' ]

[[WITH] (option [, ..] ) ]

| copy_option

| [ FIXED FORMATTER ( { column_name( offset, length ) } [, ...]1 ) ]

| [ TRANSFORM ( { column_name [ data_type ] [ AS transform_expr]1} [, ..]) ];
COPY table_name [ ( column_name [, ..]) ]

TO { 'filename' | STDOUT }

[ [ USING ] DELIMITERS 'delimiters' ]

[ WITHOUT ESCAPING ]

[[WITH] (option [, ..] ) ]

| copy_option

| [ FIXED FORMATTER ( { column_name( offset, length ) } [, ...]1) I;
COPY query

TO { 'filename' | STDOUT }

[ WITHOUT ESCAPING ]

[[WITH] (option [, ..] ) ]

| copy_option

| [ FIXED FORMATTER ( { column_name( offset, length ) } [, ..]1) I;

where option can be:

FORMAT 'format_name'

| OIDS [ boolean ]

| DELIMITER 'delimiter_character'
| NULL 'null_string'

| HEADER [ boolean ]

| FILEHEADER 'header _file_string'
| FREEZE [ boolean ]

| QUOTE 'quote_character'

| ESCAPE 'escape_character'

| EOL 'newline_character'

| NOESCAPING [ boolean ]

| FORCE_QUOTE { ( column_name [,..] ) | *}
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| FORCE_NOT_NULL ( column_name [, ...] )

| ENCODING 'encoding_name'

| IGNORE_EXTRA_DATA [ boolean ]

| FILL_MISSING_FIELDS [ boolean ]

| COMPATIBLE_ILLEGAL_CHARS [ boolean ]

| DATE_FORMAT 'date_format_string'

| TIME_FORMAT 'time_format_string'

| TIMESTAMP_FORMAT 'timestamp_format_string'

| SMALLDATETIME_FORMAT 'smalldatetime_format_string'

and copy_option can be:

OIDS

| NULL 'null_string'

| HEADER

| FILEHEADER 'header _file_string'

| FREEZE

| FORCE NOT NULL column_name [, ...]

| FORCE QUOTE { column_name [, ..] | *}
| BINARY

| CSV

| QUOTE [ AS ] 'quote_character'

| ESCAPE [ AS ] 'escape_character'

| EOL 'newline_character'

| ENCODING 'encoding_name'

| IGNORE_EXTRA_DATA

| FILL_MISSING_FIELDS

| COMPATIBLE_ILLEGAL_CHARS

| DATE_FORMAT 'date_format_string'

| TIME_FORMAT 'time_format_string'

| TIMESTAMP_FORMAT 'timestamp_format_string'
| SMALLDATETIME_FORMAT 'smalldatetime_format_string'

CREATE AUDIT POLICY

B R—EITERES

CREATE AUDIT POLICY [ IF NOT EXISTS ] policy_name { { privilege_audit_clause | access_audit_clause }
[ filter_group_clause ] [ ENABLED | DISABLED ] };

where privilege_audit_clause can be:
PRIVILEGES { DDL | ALL } [ ON LABEL ( resource_label_name [, ...]) ]

where access_audit_clause can be:
ACCESS { DML | ALL } [ ON LABEL ( resource_label_name [, ...]1) ]

where filter_group_clause can be:
FILTER ON { ( FILTER_TYPE ( filter_value [, ...1)) [ ..1}

where DDL can be:
{ ( ALTER | ANALYZE | COMMENT | CREATE | DROP | GRANT | REVOKE | SET | SHOW | LOGIN_ACCESS |
LOGIN_FAILURE | LOGOUT | LOGIN ) }

where DML can be:
{ (COPY | DEALLOCATE | DELETE_P | EXECUTE | REINDEX | INSERT | REPARE | SELECT | TRUNCATE |
UPDATE ) }

where FILTER_TYPE can be:
{ APP | ROLES | IP }

CREATE CLIENT MASTER KEY

BIE— I EFPREZANR, ZIRAABTINE Column Encryption Key 3R,

CREATE CLIENT MASTER KEY client_master_key_name
[WITH] ( ['KEY_STORE', 'KEY_PATH', 'ALGORITHM'] );
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CREATE COLUMN ENCRYPTION KEY
BIE—IIINEER, ZERUATINERPEEY.

CREATE COLUMN ENCRYPTION KEY column_encryption_key_name
[WITH] [VALUES] ( ['CLIENT_MASTER_KEY' , 'ALGORITHM' );

CREATE DATA SOURCE
SIE— N FRYINEPEIRTEISR, ZXIFRATFE X openGaussEiEZNBIREEE -

CREATE DATA SOURCE src_name
[TYPE 'type_str']
[VERSION {'version_str' | NULL}]
[OPTIONS (optname 'optvalue' [, ...]1)];

Valid optname are:
DSN, USERNAME, PASSWORD, ENCODING

CREATE DATABASE

SUIE— N RRIEURE . HREBER THEIEES BT EFIRER S EIEEtemplate03K el
2, BN FEAtemplate0kEIE,

CREATE DATABASE database_name
[ [ WITH ] {[ OWNER [=] user_name ]|

[ TEMPLATE [=] template ]|
[ ENCODING [=] encoding ]|
[ LC_COLLATE [=] lc_collate ]|
[ LC_CTYPE [=] lc_ctype ]|
[ DBCOMPATIBILITY [=] compatibility_type ]|
[ TABLESPACE [=] tablespace_name ]|
[ CONNECTION LIMIT [=] connlimit 1}[...] 1;

CREATE DIRECTORY

{{EFHCREATE DIRECTORYiEHIEIE— 1 EHRWR, ZBRNRENX TIRSBENERS
FER5IE, BFEREPERIIEIESHE .

CREATE [OR REPLACE] DIRECTORY directory_name
AS 'path_name';

CREATE EXTENSION

TR R

CREATE EXTENSION [ IF NOT EXISTS ] extension_name
[ WITH ] [ SCHEMA schema_name ]
[ VERSION version ]
[ FROM old_version ];

CREATE FOREIGN TABLE
BlEESMR.

CREATE FOREIGN TABLE [ IF NOT EXISTS ] table_name

( { column_name type_name POSITION (offset,length) [column_constraint ]
| LIKE source_table | table_constraint } [, ...] )

SEVER gsmpp_server

OPTIONS ( { option_name 'value' } [,..])

[ { WRITE ONLY | READ ONLY }]

[ WITH error_table_name | LOG INTO error_table_name]
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[REMOTE LOG 'name']
[PER NODE REJECT LIMIT 'value']
[ TO { GROUP groupname | NODE ( nodename [, ...1) } 1;
CREATE FOREIGN TABLE [ IF NOT EXISTS ] table_name
( { column_name type_name
[ { [CONSTRAINT constraint_name] NULL |
[CONSTRAINT constraint_name] NOT NULL |
column_constraint [...]} ] |
table_constraint} [, ...] )
SERVER server_name
OPTIONS ( { option_name 'value '} [, ...])
DISTRIBUTE BY {ROUNDROBIN | REPLICATION}
[ TO { GROUP groupname | NODE ( nodename [, ...]) }1]
[ PARTITION BY ( column_name ) [AUTOMAPPED]] ;
CREATE FOREIGN TABLE [ IF NOT EXISTS ] table_name
( [ { column_name type_name | LIKE source_table } [, ..]1)
SERVER server_name
OPTIONS ( { option_name 'value '} [, ..])
[ READ ONLY ]
[ DISTRIBUTE BY {ROUNDROBIN} ]
[ TO { GROUP groupname | NODE ( nhodename [, ...1) } 1;

where column_constraint can be:

[CONSTRAINT constraint_name]

{PRIMARY KEY | UNIQUE}

[NOT ENFORCED [ENABLE QUERY OPTIMIZATION | DISABLE QUERY OPTIMIZATION] | ENFORCED]
where table_constraint can be:

[CONSTRAINT constraint_name]

{PRIMARY KEY | UNIQUE} (column_name)

[NOT ENFORCED [ENABLE QUERY OPTIMIZATION | DISABLE QUERY OPTIMIZATION] | ENFORCED]

CREATE FUNCTION
BIE— 1R

CREATE [ OR REPLACE ] FUNCTION function_name
([ {argname [ argmode ] argtype [ { DEFAULT |:= |= }expression 1} [,..] 1)
[ RETURNS rettype [ DETERMINISTIC ]
| RETURNS TABLE ( { column_name column_type } [, ..])]
LANGUAGE lang_name
[
{IMMUTABLE | STABLE | VOLATILE}
| {SHIPPABLE | NOT SHIPPABLE}
| [ NOT ] LEAKPROOF
| WINDOW
| {CALLED ON NULL INPUT | RETURNS NULL ON NULL INPUT | STRICT}
| {[ EXTERNAL ] SECURITY INVOKER | [ EXTERNAL ] SECURITY DEFINER | AUTHID DEFINER |
AUTHID CURRENT_USER}
| {FENCED | NOT FENCED}
| {PACKAGE}
| COST execution_cost
| ROWS result_rows
| SET configuration_parameter { {TO | =} value | FROM CURRENT }
1] (I
{

AS 'definition'
| AS 'obj_file', 'link_symbol'
}

CREATE [ OR REPLACE ] FUNCTION function_name

([ {argname [ argmode ] argtype [ { DEFAULT | :=|= } expression 1} [,..] 1)

RETURN rettype [ DETERMINISTIC ]

[
{IMMUTABLE | STABLE | VOLATILE }
| {SHIPPABLE | NOT SHIPPABLE}
| {PACKAGE}
| [ NOT ] LEAKPROOF
| {CALLED ON NULL INPUT | RETURNS NULL ON NULL INPUT | STRICT }
| {[ EXTERNAL ] SECURITY INVOKER | [ EXTERNAL ] SECURITY DEFINER | | AUTHID DEFINER |
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AUTHID CURRENT_USER}
| COST execution_cost
| ROWS result_rows
| SET configuration_parameter { {TO | =} value | FROM CURRENT }
]|l
{

IS | AS
} plsql_body

CREATE GROUP

BIEZ— AR E.

CREATE GROUP group_name [ [ WITH ] option [ ... ] ] [ ENCRYPTED | UNENCRYPTED ] { PASSWORD |
IDENTIFIED BY } { 'password' [ EXPIRED ] | DISABLE };

where option can be:

{SYSADMIN | NOSYSADMIN}
| {MONADMIN | NOMONADMIN}
| {OPRADMIN | NOOPRADMIN}
| {POLADMIN | NOPOLADMIN}
| {fAUDITADMIN | NOAUDITADMIN}
| {CREATEDB | NOCREATEDB}
| {USEFT | NOUSEFT}
| {CREATEROLE | NOCREATEROLE}
| {INHERIT | NOINHERIT}
| {LOGIN | NOLOGIN}
| {REPLICATION | NOREPLICATION}
| {INDEPENDENT | NOINDEPENDENT}
| {VCADMIN | NOVCADMIN}
| {PERSISTENCE | NOPERSISTENCE}
| CONNECTION LIMIT connlimit
| VALID BEGIN 'timestamp'
| VALID UNTIL 'timestamp'
| RESOURCE POOL 'respool
| USER GROUP 'groupuser’
| PERM SPACE 'spacelimit’
| TEMP SPACE 'tmpspacelimit’
| SPILL SPACE 'spillspacelimit’
| NODE GROUP logic_group_name
| IN ROLE role_name [, ...]
| IN GROUP role_name [, ...]
| ROLE role_name [, ...]
| ADMIN role_name [, ...]
| USER role_name [, ...]
| SYSID uid
| DEFAULT TABLESPACE tablespace_name
| PROFILE DEFAULT
| PROFILE profile_name
| PGUSER

CREATE INDEX

EIEERIR LEIERS .

CREATE [ UNIQUE ] INDEX [ [schema_name.] index_name ] ON table_name [ USING method ]

({ { column_name | ( expression ) } [ COLLATE collation ] [ opclass ] [ ASC | DESC ] [ NULLS { FIRST |
LAST} 13, ...1)

[ WITH ( {storage_parameter = value} [, ... ]) ]

[ TABLESPACE tablespace_name ]

[ WHERE predicate ];
CREATE [ UNIQUE ] INDEX [ [schema_name.] index_name ] ON table_name [ USING method ]
( {{ column_name | ( expression ) } [ COLLATE collation ] [ opclass ] [ ASC | DESC ] [ NULLS LAST ] }[, ..])
[ LOCAL [ ( { PARTITION index_partition_name [ TABLESPACE index_partition_tablespace 1 } [, ...] ) 1|
GLOBAL ]
[ WITH ( { storage_parameter = value } [, ...] ) ]
[ TABLESPACE tablespace_name J;
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CREATE LANGUAGE
EX—MFRITREIES . SHMERNERIFRERIRES.

CREATE [ UNIQUE ] INDEX [ [schema_name.] index_name ] ON table_name [ USING method ]

({ { column_name | ( expression ) } [ COLLATE collation ] [ opclass ] [ ASC | DESC ] [ NULLS { FIRST |
LAST}1 M, ...1)

[ WITH ( {storage_parameter = value} [, ... ]) ]

[ TABLESPACE tablespace_name ]

[ WHERE predicate ];
CREATE [ UNIQUE ] INDEX [ [schema_name.] index_name ] ON table_name [ USING method ]
({{ column_name | ( expression ) } [ COLLATE collation ] [ opclass ] [ ASC | DESC ] [ NULLS LAST ] }[, ..])
[ LOCAL [ ( { PARTITION index_partition_name [ TABLESPACE index_partition_tablespace ] } [, ...]1 ) 1|
GLOBAL ]
[ WITH ( { storage_parameter = value } [, ...] ) ]
[ TABLESPACE tablespace_name J;

openGauss=# \h CREATE LANGUAGE

Command: CREATE LANGUAGE

Description: define a new procedural language

Syntax:

CREATE [ OR REPLACE ] [ PROCEDURAL ] LANGUAGE name;

CREATE [ OR REPLACE ] [ TRUSTED ] [ PROCEDURAL ] LANGUAGE name
HANDLER call_handler [ INLINE inline_handler ] [ VALIDATOR valfunction J;

CREATE MASKING POLICY
BUEZBREIRES o

CREATE MASKING POLICY policy_name masking_clause [, ... ] [ policy_filter_clause ] [ ENABLE | DISABLE J;

where masking_clause can be:
masking_function ON LABEL (label_name [, ... ])

where masking_function can be:
{ maskall | randommasking | creditcardmasking | basicemailmasking | fullemailmasking | shufflemasking |
alldigitsmasking | regexpmasking }

where policy_filter_clause can be:
FILTER ON { ( FILTER_TYPE ( filter_value [, ..1)) [ ...1}

where FILTER_TYPE can be:
{ APP | ROLES | IP }

CREATE MATERIALIZED VIEW

CREATE MATERIALIZED VIEW=tIZ— 128 E, HEEEEaLAFERREFRESH
MATERIALIZED VIEW ( £2RIF ) RIFTCREIRIELE

CREATE [ INCREMENTAL ] MATERIALIZED VIEW table_name
[ (column_name [, ..]) ]
[ TABLESPACE tablespace_name ]
AS query

CREATE MODEL

G BREIREFRIFEE,

CREATE MODEL model_name USING algorithm_name

[FEATURES { {expression [ [ AS ] output_name ]} [, ...] }]

[TARGET { {expression [ [ AS ] output_name 1} [, ...] }]

FROM { table_name | select_query }

WITH hyperparameter_name = { hyperparameter_value | DEFAULT } [, ..] }
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CREATE OPERATOR

EX— TR o

CREATE OPERATOR name (
PROCEDURE = function_name
[, LEFTARG = left_type ] [, RIGHTARG = right_type ]
[, COMMUTATOR = com_op ] [, NEGATOR = neg_op ]
[, RESTRICT = res_proc ] [, JOIN = join_proc ]
[, HASHES ] [, MERGES ]

CREATE PACKAGE
BIEZ— N FRIPACKAGE,

CREATE [ OR REPLACE ] PACKAGE [ schema ] package_name
[ invoker_rights_clause ] { IS | AS } item_list_1 END package_name;

CREATE PROCEDURE
BIE— M RIERETAR .

CREATE [ OR REPLACE ] PACKAGE [ schema ] package_name
[ invoker_rights_clause ] { IS | AS } item_list_1 END package_name;

openGauss=# \h CREATE PROCEDURE

Command: CREATE PROCEDURE

Description: create a procedure

Syntax:

CREATE [ OR REPLACE ] PROCEDURE procedure_name
[ ({[ argmode ] [ argname ] argtype [ { DEFAULT | := | = } expression ]}[,...]) ]
{ IS | AS } plsgl_body

/

CREATE RESOURCE LABEL
BB RIRIRE
CREATE RESOURCE LABEL [ IF NOT EXISTS ] label_name ADD label_item_list[ , ... ;

where label_item_list can be:
resource_type(resource_pathl[, ... ])

where resource_type can be:
{ TABLE | COLUMN | SCHEMA | VIEW | FUNCTION }

CREATE RESOURCE POOL
BIE— I RIEE, FHEEIRIRMEXEAYEHIE
CREATE RESOURCE POOL pool_name
[WITH ({MEM_PERCENT=pct | CONTROL_GROUP="group_name" | ACTIVE_STATEMENTS=stmt |

MAX_DOP = dop | MEMORY_LIMIT="memory_size' | io_limits=io_limits | io_priority="priority" |
nodegroup='nodegroup_name' | is_foreign = boolean }[, ... 1)];

CREATE ROLE
ellfEy=zl=

CREATE ROLE role_name [ [ WITH ] option [ ... 11 [ ENCRYPTED | UNENCRYPTED ] { PASSWORD |
IDENTIFIED BY } { 'password' [ EXPIRED ] | DISABLE };
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where option can be:

{SYSADMIN | NOSYSADMIN}
| {MONADMIN | NOMONADMIN}
| {OPRADMIN | NOOPRADMIN}
| {POLADMIN | NOPOLADMIN}
| {AUDITADMIN | NOAUDITADMIN}
| {CREATEDB | NOCREATEDB}
| {USEFT | NOUSEFT}
| {CREATEROLE | NOCREATEROLE}
| {INHERIT | NOINHERIT}
| {LOGIN | NOLOGIN}
| {REPLICATION | NOREPLICATION}
| {INDEPENDENT | NOINDEPENDENT}
| {VCADMIN | NOVCADMIN}
| {PERSISTENCE | NOPERSISTENCE}
| CONNECTION LIMIT connlimit
| VALID BEGIN 'timestamp'
| VALID UNTIL 'timestamp'
| RESOURCE POOL 'respool'
| USER GROUP 'groupuser’
| PERM SPACE 'spacelimit’
| TEMP SPACE 'tmpspacelimit'
| SPILL SPACE 'spillspacelimit'
| NODE GROUP logic_cluster_name
| IN ROLE role_name [, ...]
| IN GROUP role_name [, ...]
| ROLE role_name [, ...]
| ADMIN role_name [, ...]
| USER role_name [, ...]
| SYSID uid
| DEFAULT TABLESPACE tablespace_name
| PROFILE DEFAULT
| PROFILE profile_name
| PGUSER

CREATE ROW LEVEL SECURITY POLICY
XIZR BRI T T HIERER o

CREATE [ ROW LEVEL SECURITY ] POLICY policy_name ON table_name
[ AS { PERMISSIVE | RESTRICTIVE } ]
[ FOR { ALL | SELECT | UPDATE | DELETE } ]
[ TO { role_name | PUBLIC} [, ...] ]
USING ( using_expression )

CREATE SCHEMA
BIEE .

CREATE SCHEMA schema_name
[ AUTHORIZATION user_name ] [WITH BLOCKCHAIN] [ schema_element [ ... ] ];

CREATE SEQUENCE
RTFRErEEEREIN— 1 #RFS . FFIRIOWner AEIRILLFFIRIARF .

CREATE SEQUENCE name [ INCREMENT [ BY ] increment ]

[ MINVALUE minvalue | NO MINVALUE | NOMINVALUE] [ MAXVALUE maxvalue | NO MAXVALUE |
NOMAXVALUE]

[ START [ WITH ] start ] [ CACHE cache ] [ [ NO ] CYCLE | NOCYCLE]

[ OWNED BY { table_name.column_name | NONE } ];

CREATE SERVER
EX—HRIIMERARSS =5 o
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CREATE SERVER server_name
FOREIGN DATA WRAPPER fdw_name
OPTIONS ( { option_name 'value '} [, ..] ) ;

CREATE SYNONYM

BIE— I ENXENR . EXIERHREENRISIE, BTFcREEMEEEFEGREE
RUBRETRER, AR RILAERE SR ARREAI SRR o

CREATE [ OR REPLACE ] SYNONYM synonym_name
FOR object_name;

CREATE TABLE
ELREEETEIZ— T AR, ZRAGSHITERRG.

CREATE [ [ GLOBAL | LOCAL ] { TEMPORARY | TEMP } | UNLOGGED ] TABLE [ IF NOT EXISTS ] table_name
({ column_name data_type [ compress_mode ] [ COLLATE collation ] [ column_constraint [ ... ] ] [encrypted
with (‘column_encryption_key', 'encryption_type')]
| table_constraint
| LIKE source_table [ like_option [..] ] }
L1
[ WITH ( {storage_parameter = value} [, ... 1) ]
[ ON COMMIT { PRESERVE ROWS | DELETE ROWS | DROP } ]
[ COMPRESS | NOCOMPRESS ]
[ TABLESPACE tablespace_name J;

where column_constraint can be:
[ CONSTRAINT constraint_name ]
{ NOT NULL |
NULL |
CHECK ( expression ) |
DEFAULT default_expr |
GENERATED ALWAYS AS ( generation_expr ) STORED |
UNIQUE index_parameters |
PRIMARY KEY index_parameters |
ENCRYPTED WITH ( COLUMN_ENCRYPTION_KEY = column_encryption_key, ENCRYPTION_TYPE =
encryption_type_value ) |
REFERENCES reftable [ ( refcolumn ) ] [ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ]
[ ON DELETE action ] [ ON UPDATE action ] }
[ DEFERRABLE | NOT DEFERRABLE | INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
where table_constraint can be:
[ CONSTRAINT constraint_name ]
{ CHECK ( expression ) |
UNIQUE ( column_name [, ... ] ) index_parameters |
PRIMARY KEY ( column_name [, ... ] ) index_parameters |
PARTIAL CLUSTER KEY ( column_name [, ... ]) |
FOREIGN KEY ( column_name [, ... ] ) REFERENCES reftable [ ( refcolumn [, ...]) ]
[ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ] [ ON DELETE action ] [ ON UPDATE action ] }
[ DEFERRABLE | NOT DEFERRABLE | INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
where compress_mode can be:
{ DELTA | PREFIX | DICTIONARY | NUMSTR | NOCOMPRESS }
where like_option can be:
{ INCLUDING | EXCLUDING } { DEFAULTS | GENERATED | CONSTRAINTS | INDEXES | STORAGE |
COMMENTS | PARTITION | RELOPTIONS | DISTRIBUTION | ALL }
where index_parameters can be:
[ WITH ( {storage_parameter = value} [, ... 1) ]
[ USING INDEX TABLESPACE tablespace_name ]

CREATE TABLE AS
RIEEIEERCIER.

CREATE [ UNLOGGED ] TABLE table_name
[ (column_name [, ..]) ]
[ WITH ( {storage_parameter = value} [, ... ]) ]

SASRRAS 01 (2022-03-31) WA © LR ABIRAE] 255



openGauss

BB HIE

11 fgR: SQLIEE

[ COMPRESS | NOCOMPRESS ]

[ TABLESPACE tablespace_name ]

[ DISTRIBUTE BY { REPLICATION | { [HASH ] ( column_name ) } } ]
[ TO { GROUP groupname | NODE ( nodename [, ... 1) }1]

AS query

[ WITH [ NO ] DATA];

CREATE TABLE PARTITION

BN XER. DXFZIEEE LRI—KRREEMSES A UKIBRIHITEE, X
sKiZiE ERRIRZ IO XK, MIERIRZADK ., SRRE—KEBIER, FFHEH
7, BECREFHEES X /Y.

CREATE TABLE [ IF NOT EXISTS ] partition_table_name
([
{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]
| table_constraint
| LIKE source_table [ like_option [..]] }
[..1]
1)
[ WITH ( {storage_parameter = value} [, ...]1) ]
[ COMPRESS | NOCOMPRESS ]
[ TABLESPACE tablespace_name ]
[ DISTRIBUTE BY { REPLICATION | { [ HASH ] ( column_name ) } } ]
[ TO { GROUP groupname | NODE ( nodename [, ...]) }1]
PARTITION BY {
{VALUES (partition_key)} |
{RANGE (partition_key) [ INTERVAL (‘interval_expr') [ STORE IN ( tablespace_name [, ...1) ]1]
( partition_less_than_item [, ... 1)} |
{RANGE (partition_key) [ INTERVAL (‘interval_expr') [ STORE IN ( tablespace_name [, ...1) ]1]
( partition_start_end_item [, ... ] )} |
{LIST | HASH (partition_key) (PARTITION partition_name [VALUES (list_values_clause)]
opt_table_space )}
NOTICE: LIST/HASH partition is only avaliable in CENTRALIZED mode!
} [ { ENABLE | DISABLE } ROW MOVEMENT J;

where column_constraint can be:
[ CONSTRAINT constraint_name ]
{ NOT NULL |

NULL |

CHECK ( expression ) |

DEFAULT default_expr |

GENERATED ALWAYS AS ( generation_expr ) STORED |

UNIQUE index_parameters |

PRIMARY KEY index_parameters |

REFERENCES reftable [ ( refcolumn ) ] [ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ]

[ ON DELETE action ] [ ON UPDATE action ] }

[ DEFERRABLE | NOT DEFERRABLE | INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
where table_constraint can be:
[ CONSTRAINT constraint_name ]
{ CHECK ( expression ) |

UNIQUE ( column_name [, ... ] ) index_parameters |

PRIMARY KEY ( column_name [, ... ] ) index_parameters |

FOREIGN KEY ( column_name [, ... ] ) REFERENCES reftable [ ( refcolumn [, ... 1) ]

[ MATCH FULL | MATCH PARTIAL | MATCH SIMPLE ] [ ON DELETE action ] [ ON UPDATE action ] }
[ DEFERRABLE | NOT DEFERRABLE | INITIALLY DEFERRED | INITIALLY IMMEDIATE ]
where index_parameters can be:
[ WITH ( {storage_parameter = value} [, ...]1) ]
[ USING INDEX TABLESPACE tablespace_name ]
where like_option can be:
{ INCLUDING | EXCLUDING } { DEFAULTS | GENERATED | CONSTRAINTS | INDEXES | STORAGE |
COMMENTS | RELOPTIONS | DISTRIBUTION | ALL }
where partition_less_than_item can be:
PARTITION partition_name VALUES LESS THAN ( { partition_value | MAXVALUE } ) [TABLESPACE
tablespace_name]
where partition_start_end_item can be:
PARTITION partition_name {
{START (partition_value) END (partition_value) EVERY (interval_value)} |
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{START (partition_value) END ({partition_value | MAXVALUE})} |
{START (partition_value)} |
{END({partition_value | MAXVALUE})}

} [TABLESPACE tablespace_name]

CREATE TABLESPACE
FEHIREEDEIBE— T HRIFRTE

CREATE TABLESPACE tablespace_name
[ OWNER user_name ] [ RELATIVE] LOCATION 'directory' [ MAXSIZE 'space_size' ]
[with_option_clause];

where option_clause can be:

WITH ( filesystem= { 'systemtype '| " systemtype " | systemtype }
[{,address={"ip;port [,..]1"|"ipport [,..]1"}}]

, cfgpath = { 'path '| " path " } ,storepath = { 'rootpath '| " rootpath "}
[{, random_page_cost = { 'value '| " value " | value }}]
[{,seq_page_cost = { 'value '| " value " | value }}])

CREATE TEXT SEARCH CONFIGURATION

BRI AR E . — P NAMERREFA— MBS — 1 F BN RFSHIN
RNERBEITER, I LR LAR TS E R R MLARIC B Ay > 2

CREATE TEXT SEARCH CONFIGURATION name (
PARSER = parser_name |
COPY = source_config

) [ WITH ( {configuration_option = value} [, ...] )];

CREATE TEXT SEARCH DICTIONARY
l]ERE L TN 8

CREATE TEXT SEARCH DICTIONARY name
( TEMPLATE = template_name | COPY = source_config
[, option =value [, ..] 1);

CREATE TRIGGER

g@—ﬁ\ﬂﬁ%ﬁto A2 SIS ERIREMEIREL, HESES MATIEERIR

CREATE [ CONSTRAINT ] TRIGGER name { BEFORE | AFTER | INSTEAD OF }{ event [OR ... ] }
ON table_name
[ FROM referenced_table_name ]
{ NOT DEFERRABLE | [ DEFERRABLE ] { INITIALLY IMMEDIATE | INITIALLY DEFERRED } }
[ FOR [ EACH ] { ROW | STATEMENT } ]
[ WHEN ( condition ) ]
EXECUTE PROCEDURE function_name ( arguments )

where event can be one of:
INSERT
UPDATE [ OF column_name [, ... ] ]

DELETE
TRUNCATE

CREATE TYPE

FELRIEUERERE N —METHIEIRRE . & N EUREERI AP RBR 92 IEEERYA
BE. ZERERTITEER
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CREATE TYPE name AS

( [ attribute_name data_type [ COLLATE collation] [, ..11])

CREATE TYPE name AS ENUM

(['label' [,..11)

CREATE TYPE name (

INPUT = input_function,

OUTPUT = output_function

[, RECEIVE = receive_function ]

[, SEND = send_function ]

[, TYPMOD_IN = type_modifier_input_function ]

[, TYPMOD_OUT = type_maodifier_output_function ]
[, ANALYZE = analyze_function ]

[, INTERNALLENGTH = { internallength | VARIABLE } ]

[, PASSEDBYVALUE ]

[, ALIGNMENT = alignment ]
[, STORAGE = storage ]

[, LIKE = like_type ]

[, CATEGORY = category ]

[, PREFERRED = preferred ]

[ , DEFAULT = default ]

[, ELEMENT = element ]

[, DELIMITER = delimiter ]

[ , COLLATABLE = collatable ]

)

CREATE TYPE name

CREATE USER
BlE—1 AR,

CREATE USER user_name [ [ WITH ] option [ ... ] ] [ ENCRYPTED | UNENCRYPTED ] { PASSWORD |
IDENTIFIED BY } { 'password' [ EXPIRED ] | DISABLE };

where option can be:

{SYSADMIN | NOSYSADMIN}
| {MONADMIN | NOMONADMIN}
| {OPRADMIN | NOOPRADMIN}
| {POLADMIN | NOPOLADMIN}
| {AUDITADMIN | NOAUDITADMIN}
| {CREATEDB | NOCREATEDB}

| {USEFT | NOUSEFT}

| {CREATEROLE | NOCREATEROLE}
| {INHERIT | NOINHERIT}

| {LOGIN | NOLOGIN}

| {REPLICATION | NOREPLICATION}
| {INDEPENDENT | NOINDEPENDENT}
| {VCADMIN | NOVCADMIN}

| {PERSISTENCE | NOPERSISTENCE}
| CONNECTION LIMIT connlimit

| VALID BEGIN 'timestamp'

| VALID UNTIL 'timestamp'

| RESOURCE POOL 'respool'

| USER GROUP 'groupuser’

| PERM SPACE 'spacelimit’

| TEMP SPACE 'tmpspacelimit’

| SPILL SPACE 'spillspacelimit’

| NODE GROUP logic_cluster_name
| IN ROLE role_name [, ...]

| IN GROUP role_name [, ...]

| ROLE role_name [, .

N

| ADMIN role_name [, ...]

| USER role_name [, .

| SYSID uid

-]

| DEFAULT TABLESPACE tablespace_name

| PROFILE DEFAULT
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| PROFILE profile_name
| PGUSER

CREATE VIEW

tUIE—IE
CREATE [ OR REPLACE ] [ TEMP | TEMPORARY ] VIEW view_name [ ( column_name [, ..] ) ]

[ WITH ( {view_option_name [= view_option_value]} [, ... 1) ]
AS query;

CREATE WEAK PASSWORD DICTIONARY
[Elgs_global_config R PIBA—EEZ AL,

CREATE WEAK PASSWORD DICTIONARY
[WITH VALUES] ( {'weak_password'} [, ...] );

CURSOR
EX—NiFR, BFE— " KNEaEEQEDELITEE.
CURSOR cursor_name
[ BINARY ] [ INSENSITIVE] [ [ NO ] SCROLL ]
FOR query ;
DEALLOCATE
BRI EARENRFIED . NRAFKEEHME— I REES, BATEES
THEERAVAHRIBEMIER o
DEALLOCATE [ PREPARE ] { name | ALL };
DECLARE
AT EAREREIED . NRAFKEHEME— I REES, BATEES
TREERAYAH RIS MBS o
1. declare a cursor:
DECLARE cursor_name [ BINARY ] [ NO SCROLL ]
CURSOR [ { WITH | WITHOUT } HOLD ] FOR query ;
2. start an anonymous block:
[DECLARE [declare_statements]]
BEGIN
execution_statements
END;
/
DELETE

NIEERIREM PR EWHEREFDAYT . MNRWHEREFAREFE, BHbRERPIE

17, ERRARBREH,

[ WITH [ RECURSIVE ] with_query [, ...] ]

DELETE [/*+ plan_hint */] FROM [ ONLY ] table_name [ *] [ [ AS ] alias ]
[ USING using_list ]
[ WHERE condition | WHERE CURRENT OF cursor_name ] [ LIMIT row_count ]
[ RETURNING { * | { output_expr [ [ AS ] output_name ]} [, .1} 1];
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DO

HATEZ AR,

DO [ LANGUAGE lang_name ] code;
DROP AUDIT POLICY

IR — BRI RS .

DROP AUDIT POLICY [IF EXISTS] policy_name;
DROP CLIENT MASTER KEY

EE— N EFimDIEE R (CMK) .

DROP CLIENT MASTER KEY [ IF EXISTS ] client_master_key_name [, ...];
DROP COLUMN ENCRYPTION KEY

IR — 1 5UINZ= 258 (cek) o

DROP COLUMN ENCRYPTION KEY [ IF EXISTS ] client_column_key_name [, ...];
DROP DATA SOURCE

fHiE&R— N Data Source3dsR .

DROP DATA SOURCE [IF EXISTS] src_name [CASCADE | RESTRICT];

DROP DATABASE
MIBR— IR

DROP DATABASE [ IF EXISTS ] database_name;
DROP DIRECTORY
fpRigERIdirectory3IR .
DROP DIRECTORY [ IF EXISTS ] directory_name;
DROP EXTENSION
BR—N T R o
DROP EXTENSION [ IF EXISTS ] name [, ...] [ CASCADE | RESTRICT J;

DROP FOREIGN TABLE
MIBRIEERIINR -

DROP FOREIGN TABLE [ IF EXISTS ]
table_name [, ..] [ CASCADE | RESTRICT ];

DROP FUNCTION
HpE—1 EFERIRE
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DROP FUNCTION [ IF EXISTS ] function_name [ ( [ {[ argmode ] [ argname ] argtype} [, ...] 1 ) [ CASCADE |
RESTRICT ] 1;

DROP GROUP
IBREBF4H .

DROP GROUP [ IF EXISTS ] group_name [, ...];

DROP INDEX
MERERSI .

DROP INDEX [ IF EXISTS ]
index_name [, ...] [ CASCADE | RESTRICT J;

DROP MASKING POLICY
FRIBRAS BIERRE o
DROP MASKING POLICY [IF EXISTS] policy_name;
DROP MATERIALIZED VIEW
sl PR AR P E B RIHAREL
DROP MATERIALIZED VIEW [ IF EXISTS ] name [, ...] [ CASCADE | RESTRICT ]
DROP MODEL
MR —1 ENIS SRR FAIEEINIR .
DROP MODEL model_name;
DROP OPERATOR
openGaussEARZIF,

DROP OPERATOR [ IF EXISTS ] name ( { left_type | NONE }, { right_type | NONE } ) [ CASCADE |
RESTRICT ]

DROP OWNED
WIBE— 2R A B PR AR EIREEYR

DROP OWNED BY name [, ...] [ CASCADE | RESTRICT ];
DROP PACKAGE

IFR EFERIPACKAGES)ZE PACKAGE BODY,

DROP PACKAGE [ IF EXISTS ] package_name;

DROP PROCEDURE
WpREFERIFMEITE

DROP PROCEDURE [ IF EXISTS ] procedure_name;
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DROP RESOURCE LABEL

RS SRR

DROP RESOURCE LABEL [ IF EXISTS ] policy_name], ... ];
DROP RESOURCE POOL

IR — N ERIRE .

DROP RESOURCE POOL [ IF EXISTS ] pool_name;
DROP ROLE

HFREENAE

DROP ROLE [ IF EXISTS ] role_name [, ...];
DROP ROW LEVEL SECURITY POLICY

BR= L EA TR GRS o

DROP [ ROW LEVEL SECURITY ] POLICY [ IF EXISTS ] policy_name ON table_name [ CASCADE | RESTRICT ]
DROP SCHEMA

MEHREPRIBRET

DROP SCHEMA [ IF EXISTS ] schema_name [, ...] [ CASCADE | RESTRICT ];
DROP SEQUENCE

MEEIEEEERIBRFS

DROP SEQUENCE [ IF EXISTS ] {[schema.]sequence_name} [, ...] [ CASCADE | RESTRICT J;
DROP SERVER

HFRERB N — P EUEIRSS S

DROP SERVER [ IF EXISTS ] server_name [ { CASCADE | RESTRICT } ] ;
DROP SYNONYM

HBRIEEAISYNONYMITR o

DROP SYNONYM [ IF EXISTS ] synonym_name [ CASCADE | RESTRICT J;
DROP TABLE

IERIEERIZR

DROP TABLE [ IF EXISTS ]
{[schema.]table_name} [, ...] [ CASCADE | RESTRICT ];

DROP TABLESPACE
MpR—1 ==,
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DROP TABLESPACE [ IF EXISTS ] tablespace_name;

DROP TEXT SEARCH CONFIGURATION
B EEN A EREE

DROP TEXT SEARCH CONFIGURATION [ IF EXISTS ] name [ CASCADE | RESTRICT ]

DROP TEXT SEARCH DICTIONARY
MpRE e ZRIaH,

DROP TEXT SEARCH DICTIONARY [ IF EXISTS ] name [ CASCADE | RESTRICT ;

DROP TRIGGER

fIpRALA =S

DROP TRIGGER [ IF EXISTS ] name ON table_name [ CASCADE | RESTRICT ]
DROP TYPE

pR— P E X HIEESREY,

DROP TYPE [ IF EXISTS ] name [, ...] [ CASCADE | RESTRICT ]
DROP USER

MIBREEF, RERISMIBRREZBIschema,

DROP USER [ IF EXISTS ] user_name [, ..] [ CASCADE | RESTRICT I;
DROP VIEW

HiEEFEFIRREGRTE .

DROP VIEW [ IF EXISTS ] view_name [, ..] [ CASCADE | RESTRICT J;
DROP WEAK PASSWORD DICTIONARY

i5%gs_global_confighfIFRrE55 0% .

DROP WEAK PASSWORD DICTIONARY;

END
ENDA SeRliiR3 =55 A9TNRE, BRI ESAIFMERIE,
END [ WORK | TRANSACTION ]

EXECUTE

PAT— 1 RIEESIFIIMEED . AA—IMEEQRESENEGHETE, B4
MBEEDLRRESRISIERIRIL A RFAPREPAREIE A BRI .

EXECUTE name [ ( parameter [, ..]) ];
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EXECUTE DIRECT

EXPLAIN

FETCH

EEENT S LERITSQLER . —RIER T, SQUERRIMTEMERFRHEBEMNHEE!
BIERTTT S L, execute directEZERFEIREAIFFINI o

EXPLAIN [ ( option [,..] ) ] statement;
EXPLAIN {[ { ANALYZE | ANALYSE } ][ VERBOSE ] | PERFORMANCE } statement;

where option can be:

ANALYZE [ boolean ] |
ANALYSE [ boolean ] |
VERBOSE [ boolean ] |
COSTS [ boolean ] |
CPU [ boolean ] |
DETAIL [ boolean ] |
NODES [ boolean ] |
NUM_NODES [ boolean ] |
BUFFERS [ boolean ] |
TIMING [ boolean ] |
PLAN [ boolean ] |
FORMAT { TEXT | XML | JSON | YAML }

openGauss=# \h EXECUTE DIRECT

Command:  EXECUTE DIRECT

Description: launch queries directly to dedicated nodes

Syntax:

EXECUTE DIRECT ON ( nodename [, ... ] ) query;

EXECUTE DIRECT ON { COORDINATORS | DATANODES | ALL } query;

ERSQLIEFRIAITITL

EXPLAIN [ ( option [,..]) ] statement;
EXPLAIN { [ { ANALYZE | ANALYSE } ][ VERBOSE ] | PERFORMANCE } statement;

where option can be:

ANALYZE [ boolean ] |
ANALYSE [ boolean ] |
VERBOSE [ boolean ] |
COSTS [ boolean ] |
CPU [ boolean] |
DETAIL [ boolean ] |
NODES [ boolean ] |
NUM_NODES [ boolean ] |
BUFFERS [ boolean ] |
TIMING [ boolean] |
PLAN [ boolean] |
FORMAT { TEXT | XML | JSON | YAML }

FETCHI@EE & BIZAYIATRIG REIE -
FETCH [ direction { FROM | IN } ] cursor_name;

where direction can be:
NEXT

| PRIOR

| FIRST

| LAST

| ABSOLUTE count

| RELATIVE count

| count

| ALL

| FORWARD

| FORWARD count
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| FORWARD ALL
| BACKWARD
| BACKWARD count
| BACKWARD ALL
GRANT

XA EMAFEITRIURE.

GRANT { { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES |
ALTER | DROP | COMMENT | INDEX | VACUUM } [, ...] | ALL [ PRIVILEGES ] }
ON { [ TABLE ] table_name [, ...]

| ALL TABLES IN SCHEMA schema_name [, ...] }
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

GRANT { {{ SELECT | INSERT | UPDATE | REFERENCES | COMMENT } ( column_name [, ...] )}
[, ..]| ALL [ PRIVILEGES ] ( column_name [, ..]) }

ON [ TABLE ] table_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

GRANT { { SELECT | UPDATE | USAGE | ALTER | DROP | COMMENT } [, ...]

| ALL [ PRIVILEGES ] }

ON { [ SEQUENCE ] sequence_name [, ...]

| ALL SEQUENCES IN SCHEMA schema_name [, ..] }
TO { [ GROUP ] role_name | PUBLIC } [, ...]

[ WITH GRANT OPTION 1;

GRANT { { CREATE | CONNECT | TEMPORARY | TEMP | ALTER | DROP | COMMENT }

[, ..] | ALL [ PRIVILEGES ] }
ON DATABASE database_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;
GRANT { USAGE | ALL [ PRIVILEGES ] }
ON DOMAIN domain_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

GRANT { { USAGE | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON CLIENT_MASTER_KEY client_master_key
TO { [ GROUP ] role_name | PUBLIC } [, ...]

[ WITH GRANT OPTION 1;

GRANT { { USAGE | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON COLUMN_ENCRYPTION_KEY column_encryption_key
TO { [ GROUP ] role_name | PUBLIC } [, ...]

[ WITH GRANT OPTION 1;
GRANT { USAGE | ALL [ PRIVILEGES ] }
ON FOREIGN DATA WRAPPER fdw_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

GRANT { { USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON FOREIGN SERVER server_name [, ...]

TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

GRANT { { EXECUTE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON { FUNCTION {function_name ( [ {[ argmode ] [ arg_name ] arg_type} [, ..1 1)} [, ...]

| ALL FUNCTIONS IN SCHEMA schema_name [, ...] }
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;
GRANT { USAGE | ALL [ PRIVILEGES ] }
ON LANGUAGE lang_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;
GRANT { { CREATE | USAGE | COMPUTE | ALTER | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON NODE GROUP group_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;
GRANT { { SELECT | UPDATE } [, ...] | ALL [ PRIVILEGES ] }
ON LARGE OBIJECT loid [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;
GRANT { { CREATE | USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
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ON SCHEMA schema_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION J;
GRANT { { CREATE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON TABLESPACE tablespace_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION J;
GRANT { { USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON TYPE type_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION J;
GRANT { USAGE | ALL [PRIVILEGES] }
ON DATA SOURCE src_name [, ...]
TO { [GROUP] role_name | PUBLIC } [, ...]
[WITH GRANT OPTION];
GRANT { { READ | WRITE } [, ...] | ALL [PRIVILEGES] }
ON DIRECTORY directory_name [, ...]
TO { [GROUP] role_name | PUBLIC } [, ...]
[WITH GRANT OPTION];
GRANT { { EXECUTE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON PACKAGE package_name [, ...]
TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION J;
GRANT role_name [, ...]
TO role_name [, ...]
[ WITH ADMIN OPTION J;
GRANT ALL { PRIVILEGES | PRIVILEGE }
TO role_name;

INSERT
ERFRII—1TE S THIE

[ WITH [ RECURSIVE ] with_query [, ...] ]

INSERT [/*+ plan_hint */] INTO table_name [ ( column_name [, ...] ) ]
{ DEFAULT VALUES | VALUES {( { expression | DEFAULT } [, ...] ) }[, ...]1 | query }
[ ON DUPLICATE KEY UPDATE { NOTHING | { column_name = { expression | DEFAULT } } [, ...] } ]
[ RETURNING {* | {output_expression [ [ AS ] output_name ] }[, .1} I;

LOCK
LOCK TABLEZRENZR i

LOCK [ TABLE ] {[ ONLY ] name [, ...]] {name [ * 1} [, ...]}

[ IN {ACCESS SHARE | ROW SHARE | ROW EXCLUSIVE | SHARE UPDATE EXCLUSIVE | SHARE | SHARE
ROW EXCLUSIVE | EXCLUSIVE | ACCESS EXCLUSIVE} MODE ]

[ NOWAIT J;

MERGE INTO

B EIRRFIRRPEIRH AT R E A TIUE, B RFEE AR Birk#T
UPDATE, JGiE[CECRIXS BARZE=HITINSERT . LB ETTLAMRAE AR SHHIIT
UPDATEFOINSERT, ## %32 %H17 -

MERGE [/*+ plan_hint */] INTO table_name [ [ AS ] alias ]
USING { { table_name | view_name } | subquery } [ [ AS ] alias ]
ON ( condition )

WHEN MATCHED THEN
UPDATE SET { column_name = { expression | DEFAULT } |
( column_name [, ..] ) = ({ expression | DEFAULT } [, ..]) } [, ..]
[ WHERE condition ]
]
[
WHEN NOT MATCHED THEN
INSERT { DEFAULT VALUES |
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[ ( column_name [,

I

MOVE

MOVEFEREREERIS R FEHREM—

7 \KEEZELLIE?*TWET IEHT °

MOVE [ direction [ FROM | IN ] ] cursor_name;

where direction can be:
NEXT

| PRIOR

| FIRST

| LAST

| ABSOLUTE count

| RELATIVE count

| count

| ALL

| FORWARD

| FORWARD count

| FORWARD ALL

| BACKWARD

| BACKWARD count

| BACKWARD ALL

PREPARE
BlE— I EIED

PREPARE name [ ( data_type [, ...] ) ] AS statement;

PREPARE TRANSACTION
NERIES MM ERIRRYES
PREPARE TRANSACTION transaction_id;
REASSIGN OWNED
(B EHR NI RAYEE

REASSIGN OWNED BY old_role [, ...] TO new_role;

REFRESH MATERIALIZED VIEW

SUEERIFTBI S XA TRIFT o

..] ) 1 VALUES ( { expression | DEFAULT } [,

..]) [ ...] [ WHERE condition ] }

iR . MOVERYERZR{IFFETCHES, (B

REFRESH [ INCREMENTAL ] MATERIALIZED VIEW name

REINDEX
PERPREIEEERS

REINDEX { INDEX | [INTERNAL] TABLE | DATABASE | SYSTEM } name [ FORCE [;

REINDEX { INDEX | [INTERNAL] TABLE } name
PARTITION partition_name [ FORCE ];

RESET

RHEERNSTIISHIKENREGH. XES
SATEIARNSHREE.

HAVREE 25 postgresql.confER & {4
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REVOKE

RESET {configuration_parameter | CURRENT_SCHEMA | TIME ZONE | TRANSACTION ISOLATION LEVEL |
SESSION AUTHORIZATION | ALL };

BT EE— eSS AR,

REVOKE [ GRANT OPTION FOR ]
{ { SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES |
ALTER | DROP | COMMENT | INDEX | VACUUM } [, ..] | ALL [ PRIVILEGES ] }
ON { [ TABLE ] table_name [, ...]
| ALL TABLES IN SCHEMA schema_name [, ...] }
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ {{ SELECT | INSERT | UPDATE | REFERENCES | COMMENT } ( column_name [, ...] )}
[, ...] | ALL [ PRIVILEGES ] ( column_name [, ..]) }
ON [ TABLE ] table_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ { SELECT | UPDATE | ALTER | DROP | COMMENT } [, ...]
| ALL [ PRIVILEGES ] }
ON { [ SEQUENCE ] sequence_name [, ...]
| ALL SEQUENCES IN SCHEMA schema_name [, ..] }
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ { CREATE | CONNECT | TEMPORARY | TEMP | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON DATABASE database_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ USAGE | ALL [ PRIVILEGES ] }
ON DOMAIN domain_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{{ USAGE | DROP } [, ...] | ALL [PRIVILEGES] }
ON CLIENT_MASTER_KEYS client_master_keys_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{{ USAGE | DROP } [, ...] | ALL [PRIVILEGES]}
ON COLUMN_ENCRYPTION_KEYS column_encryption_keys_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{{READ | WRITE } [, ..] | ALL [ PRIVILEGES ] }
ON DIRECTORY directory_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ USAGE | ALL [ PRIVILEGES ] }
ON FOREIGN DATA WRAPPER fdw_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{{ USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON FOREIGN SERVER server_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ { EXECUTE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON { FUNCTION {function_name ( [ {[ argmode ] [ arg_name ] arg_type} [, ..1 1)} [, ...]
| ALL FUNCTIONS IN SCHEMA schema_name [, ...] }
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
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{ USAGE | ALL [ PRIVILEGES ] }
ON LANGUAGE lang_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ {CREATE | USAGE | COMPUTE | ALTER | DROP } [, ...] | ALL [ PRIVILEGES ] }
ON NODE GROUP group_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ { SELECT | UPDATE } [, ...] | ALL [ PRIVILEGES ] }
ON LARGE OBJECT loid [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ { CREATE | USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON SCHEMA schema_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ { CREATE | ALTER | DROP | COMMENT } [, ..]1 | ALL [ PRIVILEGES ] }
ON TABLESPACE tablespace_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{{ USAGE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON TYPE type_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ GRANT OPTION FOR ]
{ USAGE | ALL [ PRIVILEGES ] }
ON DATA SOURCE src_name [, ...]
FROM { [GROUP] role_name | PUBLIC } [, ...];
REVOKE [ GRANT OPTION FOR ]
{{READ | WRITE } [, ..] | ALL [ PRIVILEGES ] }
ON DIRECTORY directory_name [, ...]
FROM { [GROUP] role_name | PUBLIC } [, ...];
REVOKE [ GRANT OPTION FOR ]
{{ EXECUTE | ALTER | DROP | COMMENT } [, ...] | ALL [ PRIVILEGES ] }
ON PACKAGE package_name [, ...]
FROM { [ GROUP ] role_name | PUBLIC } [, ...]
[ CASCADE | RESTRICT J;
REVOKE [ ADMIN OPTION FOR ]
role_name [, ...] FROM role_name [, ...]
[ CASCADE | RESTRICT J;
REVOKE ALL { PRIVILEGES | PRIVILEGE } FROM role_name;

ROLLBACK
EIRAERSESHEESMESPRIPMEER.
ROLLBACK [ WORK | TRANSACTION 1;
ROLLBACK PREPARED
HERSES AN EBARRRH S o
ROLLBACK PREPARED transaction_id;
SAVEPOINT
AFEISRSESEET— IR ES.

SAVEPOINT savepoint_name;
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SELECT

SELECT INTO

SET

SELECTHFMNEAEHENLEEIE .

[ WITH [ RECURSIVE ] with_query [, ...] ]
SELECT [/*+ plan_hint */] [ ALL | DISTINCT [ ON ( expression [, ..]) 1]
{*| {expression [ [ AS ] output_name 1} [, ..] }
[ FROM from_item [, ..] ]
[ WHERE condition ]
[ GROUP BY grouping_element [, ...] ]
[ HAVING condition [, ...] ]
[ WINDOW {window_name AS ( window_definition )} [, ...] ]
[ { UNION | INTERSECT | EXCEPT | MINUS } [ ALL | DISTINCT ] select ]

[ ORDER BY {expression [ [ ASC | DESC | USING operator ] | nlssort_expression_clause ] [ NULLS { FIRST |

LAST} 1} .11

[ LIMIT { [offset,] count | ALL } ]

[ OFFSET start [ ROW | ROWS ] ]

[ FETCH { FIRST | NEXT } [ count ] { ROW | ROWS } ONLY ]

[ {FOR { UPDATE | SHARE } [ OF table_name [, ..] ] [ NOWAIT 1} [..]1 ];
TABLE { ONLY {(table_name)| table_name} | table_name [ * 1};

where from_item can be:

[ ONLY ] table_name [ * ] [ partition_clause ] [ [ AS ] alias [ ( column_alias [, ..] ) 11

[ TABLESAMPLE sampling_method ( argument [, ...] ) [ REPEATABLE ( seed ) ] ]

|( select) [ AS ] alias [ ( column_alias [, ...] ) ]

|with_query_name [ [ AS ] alias [ ( column_alias [, ..]) 11

|function_name ( [ argument [, ..] 1) [ AS ] alias [ ( column_alias [, ...] | column_definition [, ...] ) ]
|function_name ( [ argument [, ...] 1) AS ( column_definition [, ...] )

|from_item [ NATURAL ] join_type from_item [ ON join_condition | USING ( join_column [, ..] ) ]
where grouping_element can be:

0]

|expression

|( expression [, ...] )

|ROLLUP ( { expression | ( expression [, ..]) } [, ...1)

|CUBE ( { expression | ( expression [, ..] ) } [, ..]1)

|GROUPING SETS ( grouping_element [, ...] )

where with_query can be:

with_query_name [ ( column_name [, ..] ) 1 AS ( {select | values | insert | update | delete} )
where partition_clause can be:

PARTITION { ( partition_name ) | FOR ( partition_value [, ..] ) }

where nlssort_expression_clause can be:

NLSSORT ( column_name, ' NLS_SORT = { SCHINESE_PINYIN_M | generic_.m_ci } ')

SELECT INTORTRIEEEREIZ— R, FESERRREIEBAZFES.

[ WITH [ RECURSIVE ] with_query [, ..] ]

SELECT [ ALL | DISTINCT [ ON ( expression [, ...] )
{* | {expression [ [ AS ] output_name ]} [, ..] }
INTO [ UNLOGGED ] [ TABLE ] new_table
[ FROM from_item [, ..] ]

[ WHERE condition ]

[ GROUP BY expression [, ...] ]

[ HAVING condition [, ...] ]

[ WINDOW {window_name AS ( window_definition )} [, ..] ]

[ { UNION | INTERSECT | EXCEPT | MINUS } [ ALL | DISTINCT ] select ]

1]

[ ORDER BY {expression [ [ ASC | DESC | USING operator ] | nlssort_expression_clause ] [ NULLS { FIRST |

LAST}I}L .11
[ LIMIT { count | ALL } ]
[ OFFSET start [ ROW | ROWS ] ]
[ FETCH { FIRST | NEXT } [ count ] { ROW | ROWS } ONLY ]
[ {FOR { UPDATE | SHARE } [ OF table_name [, ..] ] [ NOWAIT 1} [.] I;

RFHESLEITRECES .
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SET [ LOCAL | SESSION ]
{ {config_parameter { { TO | = } { value | DEFAULT } | FROM CURRENT }}};
SET [ SESSION | LOCAL ] TIME ZONE { timezone | LOCAL | DEFAULT };
SET [ SESSION | LOCAL ] NAMES encoding_name;
SET [ SESSION | LOCAL ]
{CURRENT_SCHEMA { TO | = } { schema | DEFAULT }
| SCHEMA 'schema'};
SET [ SESSION | LOCAL ] XML OPTION { DOCUMENT | CONTENT };

SET CONSTRAINTS

SET ROLE

IRESRIFEFIOB TR .

SET CONSTRAINTS { ALL | name [, ..] } { DEFERRED | IMMEDIATE };

IRESHIRIENZERAPRRA

SET [ SESSION | LOCAL ] ROLE role_name PASSWORD 'password';
RESET ROLE;

SET SESSION AUTHORIZATION

EARIREENSIERPRRMNS R RRERREEERIRF .

SET [ SESSION | LOCAL ] SESSION AUTHORIZATION role_name PASSWORD 'password';
{SET [ SESSION | LOCAL ] SESSION AUTHORIZATION DEFAULT
| RESET SESSION AUTHORIZATION};

SET TRANSACTION

SHOW

SET CONSTRAINTSIZ B HBIESBINEITHINRE .

{SET [ LOCAL ] TRANSACTIONISET SESSION CHARACTERISTICS AS TRANSACTION}
{ ISOLATION LEVEL { READ COMMITTED | READ UNCOMMITTED }
| { READ WRITE | READ ONLY | SERIALIZABLE | REPEATABLE READ }

3L
SET TRANSACTION SNAPSHOT snapshot_id;

SHOWE ERHaNa{THSHAIEIE .

SHOW { configuration_parameter | CURRENT_SCHEMA | TIME ZONE | TRANSACTION ISOLATION LEVEL |
SESSION AUTHORIZATION | ALL };

START TRANSACTION

TRUNCATE

EIdSTART TRANSACTION/ZENESS . NRERTRENRS . E5&E, IPAHES
R FRIXLAFE, ST T SET TRANSACTION,

START TRANSACTION
[ { ISOLATION LEVEL { READ COMMITTED | READ UNCOMMITTED }
| { READ WRITE | READ ONLY | SERIALIZABLE | REPEATABLE READ }
PLAIL

iSIEREE, TRUNCATEMREMNRHRIBRIIBTT
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UPDATE

VACUUM

VALUES

TRUNCATE [ TABLE ] [ ONLY ] {table_name [ * ]} [, ... ]
[ CONTINUE IDENTITY ] [ CASCADE | RESTRICT J;

ALTER TABLE [ IF EXISTS ] { [ ONLY ] table_name | table_name * | ONLY ( table_name ) }
TRUNCATE PARTITION { partition_name | FOR ( partition_value [,..]) };

EIRPRVENE . UPDATEEX B ESRGRIFRB1THIEERIFER(E, WHEREFAIFEHS
Fi4, SETFAEENFREMEN, REERNFRUFFENIRE.

UPDATE [/*+ plan_hint */] [ ONLY ] table_name [ *] [ [ AS ] alias ]
SET {column_name = { expression | DEFAULT } |
( column_name [, ..] ) = {( { expression | DEFAULT } [, ...] ) |sub_query }
Wy
[ FROM from_list] [ WHERE condition ]
[ RETURNING {* | {output_expression [ [ AS ] output_name 1} [, ...] }];

VACUUMEII&E)B-Tree 215 | ELMIPRAYITAT GiERIFIEZE] . E—RARAVEIRERRIR
1FER, BRLELXDELETERYTHIRBNEIFBRIFRPIIERFS; 58 VACUUMZE]
EiMAEFE. RItEYERBMZEITVACUUM, FRIRELEEEMAER L.

VACUUM [ ( { FULL | FREEZE | VERBOSE | {ANALYZE | ANALYSE }} [,..1) 1
[ table_name [ (column_name [, ..] ) 11 [ PARTITION ( partition_name ) ];
VACUUM [ FULL [ COMPACT ] ] [ FREEZE ] [ VERBOSE ] [ table_name ] [ PARTITION ( partition_name ) I;
VACUUM [ FULL ] [ FREEZE ] [ VERBOSE ] { ANALYZE | ANALYSE } [ VERBOSE ]
[ table_name [ (column_name [, ..] ) 11 [ PARTITION ( partition_name ) ];
VACUUM DELTAMERGE [ table_name ];
VACUUM HDFSDIRECTORY [ table_name J;

RREERNERKIHE—H—AHTRE. CBERTE—ITRARIGSAEN—
™ CREERT

VALUES {( expression [, ..] )} [, ...]
[ ORDER BY {sort_expression [ ASC | DESC | USING operator 1} [, ..] ]
[ LIMIT { count | ALL } ]
[ OFFSET start [ ROW | ROWS ] ]
[ FETCH { FIRST | NEXT } [ count ] { ROW | ROWS } ONLY I;
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