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1 YICARE]

PUAER—FMFREMIER, MANERBENSENEMSH. SBRERENL
=, NARBRMEERX, (HUXIERERSCIR CERERAISQUETRES, *
REFIRBLIR LIRS . MIRESLIR LR ESQUIAMTIEGRIER, REIEFRIN
LS

ERiUstoreS |EARSTHFOIE . (ERYIHMRE.

1.1 =2EYHRE

1.1.1 #hiR

SEYHNEIFY ECIZNMIEBRITEEEH, MASITHITIEESEMH. €l
ELSYMYIEIEZFICREATE TABLE ASIE{RZE(L,

1.1.2 {s5FH

3 =62
o SUESEYINE

CREATE MATERIALIZED VIEW [ view_name ] AS { query_block };

o RIEESMHRE

REFRESH MATERIALIZED VIEW [ view_name J;

o BRMLALE

DROP MATERIALIZED VIEW [ view_name ];

o HRYMHUIE

SELECT * FROM [ view_name J];

ANl

- ESEUE,

gaussdb=# CREATE TABLE t1(c1 int, c2 int);
gaussdb=# INSERT INTO t1 VALUES(1, 1);
gaussdb=# INSERT INTO t1 VALUES(2, 2);

Bl SYIIE
gaussdb=# CREATE MATERIALIZED VIEW mv AS select count(*) from t1;
CREATE MATERIALIZED VIEW
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-EEHERELSER
gaussdb=# SELECT * FROM mv;
count

AR E T ER AR .
gaussdb=# INSERT INTO t1 VALUES(3, 3);
INSERT 0 1

-~HEENUREME SR
gaussdb=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

-EEHRELSER .
gaussdb=# SELECT * FROM mv;
count

-
gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

1.1.3 SZHFFIZIR

B2 5375~
o EREEYUIEZIFEIRDEE SCREATE TABLE ASIEG—F,
o ZEEYHME LZIFCIEEKS],
e riFanalyze. explain,
AZas
YR E A STIFIEMSURIE, RFEIEa.
95k

EEMHNERREFE . MIRETEPSEERINSRI, EMURENEXERSK
x, FEIesEiPE, BRILHTE,

1.2 IE2EYHIRE

1.2.1 itk
SEMCAERLIREIZEREN, SBRPTHATED, RIFFMAIEE—

RITEAEEHE. SEECERMURENFTRET BaEEMHRERFins
B/, BEICRECIZIECHFRERTIMETHZEUNION ALLIES .

1.2.2 {5/

X3 =62
o CURIEEBYINE
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1 Y HRE

ANl

CREATE INCREMENTAL MATERIALIZED VIEW [ view_name ] AS { query_block };

o =ERIFYHRE

REFRESH MATERIALIZED VIEW [ view_name ];

o IBERIFFMIHAE

REFRESH INCREMENTAL MATERIALIZED VIEW [ view_name J;

o MIBRYIHALE

DROP MATERIALIZED VIEW [ view_name J;

o HEYMHUIE

SELECT * FROM [ view_name ];

- EEHE.

gaussdb=# CREATE TABLE t1(c1 int, c2 int);
gaussdb=# INSERT INTO t1 VALUES(1, 1);
gaussdb=# INSERT INTO t1 VALUES(2, 2);

--BIEREMAE .
gaussdb=# CREATE INCREMENTAL MATERIALIZED VIEW mv AS SELECT * FROM t1;
CREATE MATERIALIZED VIEW

-FENEUE,
gaussdb=# INSERT INTO t1 VALUES(3, 3);
INSERT O 1

--IEERIFTIHARE .
gaussdb=# REFRESH INCREMENTAL MATERIALIZED VIEW mv;
REFRESH MATERIALIZED VIEW

- EIUIREILSER .
gaussdb=# SELECT * FROM my;
cl|c2

—HRNEHE .
gaussdb=# INSERT INTO t1 VALUES(4, 4);
INSERT 0 1

--EEBRIFTIHARE .
gaussdb=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

-EiCIRESESR
gaussdb=# select * from mv;
cl|c2

~-IRRAEARE
gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW
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1.2.3 STFFILER
Yisne

o HXREFIEG.,

o ZBNERERBEIFAIUNION ALL,
o MMELIIE EZIFCIEERS],

o WMUHIESZIFAnalyzetRIE .

T FEHr=
o WM MERRZIEZER oiniEiEitRILAKsubqueryitXl
o [RDIPDALTERIBIEIN, ASTHFXIMIUMEHERNITHERZSEHDDURE,
o  YMNMIEIARSTIFHEMBURIE, IIFEMED,
o FRXiFMIfRATER/hashbucket/unlog/5 X EEIZEMLAE .
o AFXIFMUMERERZE (A RE LRIZMICIE ) .
o (NIFTTER, FIFIEER.
o  AFFUNLOGGEDZEEMIMMLAE, AZIFWITHIEE.
£JR

o MMLIEIENXINRIIUNION ALL, NEFENFEDFERFRRIESE.

o REVHIERIEIZE. £2RF. BIRESREPSEERNSRIIN, SYWHERE
AIEMJIUNION ALL, FEFRISEZBIE, BRILHTE.
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2.1 ZESFEEIHE

BEEWHEE LR, MENZERIMRIPEIREEMT BN, ZSHREEREERR
R L FHAPRIRRFARIPIORE, IREMEER . FERFEUAREEISTINE;
BH—F, BEHIEERUSSNA WSS FROSIRRAMIRS S, EISCEIRREE
%éﬂ%Bﬁ%ﬁ%”’éﬁ%ﬂ’\]?ﬁ&iﬁﬂﬂ%ﬁtﬁ%o ESHFEERRBMARRAE L HIENFESE
EigER.

DR

EESHIEEERSRINERE, FRNINEHRPEBRIIGENT:

o HiE: ESHEEXMSQUETTETINEIIRIEIRHITING, MEIEERS KR
ERBTINETINERERHTHEE

o FIETH: HUEMIIEAHEITING, MIBRBEERNE . JIERE X FHEEE
TEEERRSS I o

o EEIA: MINPEASIEEMFFM, MEERNSEMNHIINPZREE, L
SEIRSFIZ AR TINRRE o

ShEPERE IR
F=4A
i
f]l]’fﬁ_’
JE5A
[
INSERT ... (plain’) INSERT ... ("plain’) INSERT ... (‘cipher’)
57 SR B AR SR RS R
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ﬁ:
Ek}
&t
48

.T_Eﬁsll 1 L*EE

EERAEESHEENTES, TEREERNTRTMER, ADNARRRE, &
FAgsqUR(FEEEIRRE .. (ER)DBCR(FESEIEREL M AT AERRE.

1. EEMER: BE, BPEEINIEREIEREREER. INIEREEEEEN
=EAIRSSMgs_ktoolZIAEIET B, RIFERZSIEEEF—M,

2. EE%B;’TEX AENAS, BB S EEEIRISHZEHIDIMEIZAEERN
=8, ERERES, HRERDBFERARMERNEEEEIHDIIMEIZHERE,
HITDDLINER: EAMER, AP HAERAZESEIEENZIEAE X EXE707
2iH, REENFFHEEERPRESIINZES,

WITDMLBINER : ERIEENNZERE, ARTEENITESEARRFINSERT.
SELECT. UPDATE. DELETEFIEX, HUREIRsN=BEoREIE_ E—MERRINZENX
B iXI Nz haOEIEH I TINES

BIEMER: MOXMIBRINZER .. FIZAFERR .

w

b

v

mR B £ 6= ) S EpEHER PR EFIRS i

—. EEME L LRI

— mEpn 2 EEHENEIEANSY

3. W AseLET, lETER

5?z§ﬂ$@ﬁﬁ§
3-3 FHTEALS

4. PASOLIET), QURRSIEER

=. HATODLBNER } 42 EEFIE
43 T%FHI&%H)‘]D&@J&%H

44 TEWBIEAES, 75Jeﬁ%ﬁaﬁ}‘t

5. AsALEE) , ﬁ'_JE;'JuE‘i\%

6. fEFsaLED, EMEREA/EA/. .. HiR
" 62 ERIEARE, HEREL, FIEHAT R
AT DMLE £ 6-3 AT EHEREFEHE

=

6-4 18 FASE AR MR soL P S RER P AR

£ mmpg | TFEES, BRER. SRR, ZEY
v ‘B R | La|

0 B FiRE=1Ezh s EpEIRER HulR = RRSS w

HEEHTER
BXERESHIEESENTESMERLSR, REMSIZMERE
BSHIEREHERTERINIZAREEEER, RIBZSIEEESP MR,
o WARM=

a. RFPEEEITHALATEMN: https://www.huaweicloud.com, ;FKS,
ERKS,
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FEEATHER “G—BMIAERS” , HAZIRSS, WEFRRIEE “F
B IhRE, HEIE—NMAMAR, FIAMARSBIAMER, HAHIAME
PiREFER “HIENZRS” AR

W owpm | e

= & SHUEES Bh ®

s @

~ IAMAE BTS2 hitps./auth.huaweicloud.com/authuiflogin?id=goldsnowmountain [J

T mee T B sz - alle
BREE v BRE = R = ¥ 1= BEEIRE = OEEE T £

0 4
8 - B af: seE BR
== R AUEER BE 0 ok HLEE

&

ETk, BEFLORERTE, ERHRNIEEN “IAMBR” , ERHtE

MIAMARHITER . FERFHOERZIAMARZA .

FEENTHER “HURINERSS ™ , HAZIRSS, WTERR, &R ‘%8

IR’ IhRE, FET “CIEER IRHEIEER, BihtlEME, UER

BN EPEE/11MERID, BISEZERID, EREHITODLMRFPEIEE
BRIERN, HERZERID,

o EAE o =8E 0 dEm

- 2 (23 (==
THEE © o shem
%

+++++++++++++++++++++++++++++++

FETEEE v | maETEis M Q|| m=a2s v ||C||@®

] O i o == ‘
REEERR SR ERERIEER, ZEIPSHRENZIREE
RS, LUSHITSIIREZRXNSQLEDR, MRERSBEEAR

RrestfullE OB ENAEIZESE . restfullEFAN B EFNEANTEH X
1 https://www.huaweicloud.com/product/dew.html,

e gs_ktooliz=

a.

MEUREN LR HPERZ N “GaussDB-Kernel HUEERAS 1BIERSIR
S _64bit_Gsql.tar.gz” HIL%EHE,

BEZZER, AHEIEZA “gsqlenvsh” B, a4 EESEEINE
TENGS, HESUNTHSOEER, ZHCEMNE, TEREBNEH
#HEB11TEBID,

#1 BEHAGRETETS

[terminal] # source gsql_env.sh

# 2 WIS BAETET Hys_ktoolEmk11MESH, EMMINEREIZAEID, FHIDMFFARS, SRel
EZARTIDIEEN o

[terminal] # gs_ktool -g

GENERATE

1

SERRIE AR ESHIEEPERNEE, ZZiHHgs_ktool TEF
fiE . LAUSHITSINRERXAISQUEDRT, HREERMNSEIEaSE/FHEE
ILRAER. gs_ktooiFAEARESE (TAESE ) P/ “EFinLE

)y ==+

>gs_ktool” ET3,

N5k 01 (2023-11-23)
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ECE/M R
BB EEBENSE
o HHTFR

BIRETERENTEE:
[terminal] # export HUAWEI_KMS_INFO="iamUrl=https://iam.{IiH}.myhuaweicloud.com/v3/auth/
tokens, iamUser={IAMFI%3}, iamPassword={IAMAF%5$A}, iamDomain={k5%3}, kmsProject={IRH}'

FEARERED, REALAARE, FEN “RINEIE" , JBETEMR
H, ZREARN EAPTESH: B, IAMARE. kS8, 395, BickE
ANERIREID, EEENITODLMERPEIZEZREZN, FEMZRBID,

2-1 L ASHFRERE

APIEIE @

5D 0a01768a38025570M00c0 14¢d5a74c0

eI Q

ED (2 P FERS |2

# 5l
[terminal] # export HUAWEI_KMS_INFO="iamUrl=https://iam.cn-north-4.myhuaweicloud.com/v3/auth/
tokens, iamUser=test_user, iamPassword=******++ iamDomain=test_account, kmsProject=cn-north-4'

e gs_ktool

BEWRETERENTNEE:

# Bo—: FEhEE, /N “GaussDB-Kernel HiIERFEMAS RIERFIRAS_64bit_Gsqltargz” BIZEE
BHEERN “gs_ktool_confini” NEEENE, ERETEHEEZHFER

[terminal] # export GS_KTOOL_FILE_PATH=Et & M{FFR{ES 4

# BT HAEE, B9 “GaussDB-Kernel FIREIRAS IRERFRRAS _64bit_Gsql.targz” IS
BHEEZA “gsqlenvsh” BIRIAE, MAFSEshEEGS_KTOOL_FILE_PATHIAMEZSE

[terminal] # source gsql_env.sh

2.2 A gsql RFESEHRRE

1T sQLiEE
ERITATRISQUERIZAT, ISTHRESMAIFEMER: EEMER. RENR.

R LAEBAIRITRENS, NENAERESHEREEE, SE=1MR: EF
DDLMEZ. {EFDMLINER . BIEMER.

# 1 1EEMIEE, HEd-CBHAREETSHX
[terminal] # gsgl -p PORT gaussdb -h HOST -U USER -W PASSWORD -r -C

-- 2 BlEEEESA

-- I I 7 SRS T IR EZHRIS I, BRIBSEIMASEREP—FAIRIE: gs_ktoolZEfAEETEH,
EH=ZARS (Blhuawei_kms)

-- KEY_PATHIERiBES%E: (FAEIERE ) P “SQLE&%E > SQLIEj% > CREATE CLIENT MASTER KEY” &1,
gaussdb=# CREATE CLIENT MASTER KEY cmk1 WITH ( KEY_STORE = gs_ktool , KEY_PATH =
'gs_ktool/1', ALGORITHM = AES_256_CBC);

CREATE CLIENT MASTER KEY

- LARBRET, KEY_PATHHREFEAMBIDSEEID, EESMEBRENBIMTRINELID, BEEMRENEN
ARERIRE D

gaussdb=# -- CREATE CLIENT MASTER KEY cmk1 WITH ( KEY_STORE = huawei_kms , KEY_PATH =

SASRRAS 01 (2023-11-23) WRINFTE © AR ERABIRAE 8
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'https://kms.cn-north-4.myhuaweicloud.com/v1.0/0b59929e8100268a2f22c01429802728/kms/
00000000-0000-0000-0000-00000000000', ALGORITHM = AES_256);
-- 3 GUEEFIEE, ISR E—SAUBMNERRINE . FHiELSE: (FAREERE) F “SQLeE > SQLEE
> CREATE COLUMN ENCRYPTION KEY” Z&T5
gaussdb=# CREATE COLUMN ENCRYPTION KEY cek1 WITH VALUES (CLIENT_MASTER_KEY = cmk1,
ALGORITHM = AES_256_GCM);

- 4 gUEEmMER, HESEEEEFRFnamefllcredit_cardAA1%ES
gaussdb=# CREATE TABLE creditcard_info (

id_number int,

name text encrypted with (column_encryption_key = cek1, encryption_type = DETERMINISTIC),
credit_card varchar(19) encrypted with (column_encryption_key = cek1, encryption_type =

DETERMINISTIC));

NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id_number' as the distribution column by

default.

HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.

CREATE TABLE

-- 5 MIIERENSIE

gaussdb=# INSERT INTO creditcard_info VALUES (1,'joe’,'6217986500001288393');

INSERT 0 1

gaussdb=# INSERT INTO creditcard_info VALUES (2, 'joy','6219985678349800033');

INSERT 0 1

-- 6 NIEERHEIHIE

gaussdb=# select * from creditcard_info where name = 'joe';
id_number | name | credit_card

+ +

1| joe | 6217986500001288393

-- 7 EfINER PR

gaussdb=# update creditcard_info set credit_card = '80000000011111111' where name = 'joy';

UPDATE 1

-- 8 Hfthi(F: mRT#g—5Im=s)
gaussdb=# ALTER TABLE creditcard_info ADD COLUMN age int ENCRYPTED WITH

(COLUMN_ENCRYPTION_KEY = cek1, ENCRYPTION_TYPE = DETERMINISTIC);

ALTER TABLE

- 9 EIthiR(E: MEHBIRR—FIINEES)
gaussdb=# ALTER TABLE creditcard_info DROP COLUMN age;

ALTER TABLE

- 10 EfHR(E: NERFRTEOETEHER
gaussdb=# SELECT * FROM gs_client_global_keys;

global_key_name | key_namespace | key_owner | key_acl |

+

+ + +

create_date

cmkl | 2200 | 10 | | 2021-04-21 11:04:00.656617

(1 rows)

- 11 HR(E: NESFHETEITIERER
gaussdb=# SELECT column_key_name,column_key_distributed_id ,global_key_id,key_owner FROM

gs_column_keys;

column_key_name | column_key_distributed_id | global_key_id | key_owner

+

+ +

cek1 |
(1 rows)

760411027 | 16392 | 10

- 12 HtiR(F: EEXRPIINTERS
gaussdb=# \d creditcard_info
Table "public.creditcard_info"

Column | Type

+
id_number | integer
name | text

| Modifiers
+

| encrypted

credit_card | character varying | encrypted

-- 13 fipgINEEZ=E

gaussdb=# DROP TABLE creditcard_info;

N5k 01 (2023-11-23)
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DROP TABLE

-- 14 HIpRFIESH
gaussdb=# DROP COLUMN ENCRYPTION KEY cek1;
DROP COLUMN ENCRYPTION KEY

-- 15 MR EZSH
gaussdb=# DROP CLIENT MASTER KEY cmki1;
DROP CLIENT MASTER KEY

2.3 {3 IDBC I {EZAEIREE

$%XEY JDBC IRzhED
1. 3RBUDBCIRzHE), JDBCIRmDIRENR(ERTISE ( AREER )  “‘NAERFHFR
2 > EFIDBCHE” &1,
S HIEEIFMIDBCIRENE Agsjdbed.jar. opengaussjdbc.jar. gscejdbc.jar,
- gsjdbc4.jar: 2L “org.postgresql.Driver” , FIEEEEERIUrlBIZES
“jdbc:postgresgl” .
- opengaussjdbcjar: F2EEA “com.huawei.opengauss.jdbc.Driver” , #iE
EEiEERJurl@igRm “jdbc:opengauss” o
- gscejdbcjar ( BRINSZIFEulerOSIMER S ) © £EEH
“com.huawei.gaussdb.jdbc.Driver” , #iEEEZEurlBIZ
“jdbc:gaussdb” , ESIAHSHEFFERAIIREE .
2. BECELD_LIBRARY_PATH
B ={EAIDBCIKIEAT, FETIRENMELTELD_LIBRARY_PATH,

- f{$fgscejdbc.jarikEhEAT, gscejdbe.jarikahE P ESHIEEZENRIES
BaiENEZIEE T, HEARESIEEEEEIERERIRHEMS .

- {FHMopengaussjdbc.jargigsjdbcd.jarld, FEERATHE/EE R GaussDB-
Kernel EIREIRA S IRIERFhRAS_64bit_libpg.tar.gzfEEEREZIIE
EEE, FRIbSUELFREERIERE, ARINIZELD_LIBRARY_PATHIRIEZ S

A EE

2EEIFEFAIDBCIRENEATEE S System.loadLibraryi¥ R, LARIFIED
ELD_LIBRARY_PATHHRSE—{L7CEZAISHES IR, BFERMZBFRE
NEETEKMENFHIER . AERTHRZRISEjava.library.path, FES
LD_LIBRARY_PATHHIZEE—LFCERIRIRIT—

{£F3gscejdbcjarly, jvmil#classXEFERIKMARFRibstdc++E, EFBES
Mgscejdbc.jare B aliE W ESEHIEFERBAINSE ( BiElibstdc++E ) RIRFIR
TEAILD_LIBRARY_PATHERIZ T . WNSRIKEIESMBERRERAFRLE, WEXE
TINERE M E, BXERERIAIERER.

W4T SQLiEA
ERTATSISQUERZEI, EWRTSSHEIFENSR: BENR. BENR.

RBLSEAIRITRIZESG, NMEINERESEEESE, 8E=1TME: FH
DDLMER . {FHADMLIMER . SSIEMER .
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IDBCH A SIEZSIH SR E—BHIE 15

E(FrEER) b ‘NARFTARH

W

2 > EFIDBCHER™ &5,

ESHIBREERSH

enable_ce: StringZ8), Erhenable_ce=0FRTAFELEAFX, enable_ce=1
ERTIEESLETREREESN, enable ce=2F REESEEET RN FHiF=E
PimHEE (SEIG=EIEMY ) , enable_ce=3RREZSEHETITREHNEM FTiF0
EptES ( HanFRCIe=E, FRMBBREECNTIEIPRMASTE) .

/] LA EfBILAgs_ktooWEAZESAETR, HiTRISETES FinffAan<gs_ktool -g&E R ZSA 14

/1 LATSFB#ILAgscejdbe jar3Ra7affl, WNSR{ERELIKENEL, (NFRIEIRENEZFIEIREEIERAIUr RIS o
// gsjdbc4.jar: 2529 “org.postgresql.Driver” , HEEEZENIurlEiZES “jdbc:postgresgl” .

// opengaussjdbc.jar: EZEZH “com.huawei.opengauss.jdbc.Driver” , HiREIEZEAUrlEIZ,
“jdbc:opengauss”

// gscejdbc.jar: E2EZ7 “com.huawei.gaussdb.jdbc.Driver” , HiEEEEZEAIurlFiZEs “jdbc:gaussdb”

public static void main(String[] args) {
/] B,
String driver = "com.huawei.gaussdb.jdbc.Driver";
/] BIREEZBATT . enable_ce=1R R IFESEFETDEREE.
String sourceURL = "jdbc:gaussdb://10.10.0.13:8000/postgres?enable_ce=1";
String username = "admin";
String passwd = kxR
Connection conn = null;
try {
[/ hEkIEEN
Class.forName(driver);
/] BUERiEsE
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
/] BEEESTNR

Statement stmt = conn.createStatement();

/] REAZE iR 2R

[/ LEAbEIE T SRS T RBREZHRNA R, BIRIELRASERES—FARBIA : gs_ktoolZE$H
EETEH, F£AREHIRS (Blhuawei_kms)

/] KEY_PATHIERiE2%E: (FAEIERE ) F “SQLES%E > SQLIEL > CREATE CLIENT MASTER
KEY” &%

int rc = stmt.executeUpdate ("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE =
gs_ktool , KEY_PATH = \"gs_ktool/1\" , ALGORITHM = AES_256_CBC);");

/| BRARIGET, KEY_PATHHREFERIBIDSZESEID, TESMEBENBUEBREESID, BEM
EBENBNEREIREID

// int rc = stmt.executeUpdate("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE =
huawei_kms , KEY_PATH = 'https://kms.cn-north-4.myhuaweicloud.com/
v1.0/00000000000000000000000000000000/kms/00000000-0000-0000-0000-00000000000",
ALGORITHM = AES_256);");

/] BIEEFIINZ%SA

int rc2 = stmt.executeUpdate("CREATE COLUMN ENCRYPTION KEY ImgCEK1 WITH VALUES
(CLIENT_MASTER_KEY = ImgCMK1, ALGORITHM = AES_256_GCM);");

/] eIz

int rc3 = stmt.executeUpdate("CREATE TABLE creditcard_info (id_number int, name varchar(50)
encrypted with (column_encryption_key = ImgCEK1, encryption_type = DETERMINISTIC),credit_card
varchar(19) encrypted with (column_encryption_key = ImgCEK1, encryption_type =
DETERMINISTIC));");

/] NEHE

int rc4 = stmt.executeUpdate("INSERT INTO creditcard_info VALUES
(1,'joe','6217986500001288393');");

/] EENNEZER

ResultSet rs = null;

rs = stmt.executeQuery("select * from creditcard_info where name = 'joe';");

/] MERIIZESR

int rc5 = stmt.executeUpdate("DROP TABLE IF EXISTS creditcard_info;");

[/ BIERZUINZ SR

int rc6 = stmt.executeUpdate("DROP COLUMN ENCRYPTION KEY IF EXISTS ImgCEK1;");

MHRRAS 01 (2023-11-23) WA © EARTERABIRAE 11
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int rc7 = stmt.executeUpdate("DROP CLIENT MASTER KEY IF EXISTS ImgCMK1;");
/] KIEIRIR
stmt.close();
/] Rtk

conn.close();

} catch (Exception e) {
e.printStackTrace();
return;

}

}

MR

o [N ] (FRIDBCRMEESEIRER, — MUBEERENRN— 1M EIE, &N, FE%E
TEOBESHTR,

o [ EiN ] (FFIDBURIEZEHURER, FEconnectiondZSEELXIRELE, RAEFIHAE
Flisvalid75i&{RilEconnectiongEBIF AL EEMNESEELHIE, INHEEFRIESH
refreshClientEncryption 51 (BAIMER), EREFIRIRMEESHIBHST,
refreshClientEncryptionS# A LIS B 10,

AR isValid 5iERIFTEZ A

// BlEEEREconn1

Connection conn1 = DriverManager.getConnection("url","user","password");
/] TEBI—"NiEE conn2d GiEE ik 24

// conni@ZERisValidRIFFERF
try {

if (conn1.isValid(60)) {

System.out.println("isValid Failed for connection 1");
}
} catch (SQLException e) {

e.printStackTrace();

return null;

}

PITRSHERES
HimEEER O PgConnection X BUSFIRARAET], AL S BSHIREIESSER

MOHITHER . EEEIREIEEN(E, @idschema.table.columnik &5 33 M ATINZES
HiIREIERIAEIESEE,

K 2-1 #t¥ org.postgresql.jdbc.PgConnection &%

BiE#& IR[EHEEE Sz#5IDBC 4
decryptData(String ClientLogicDecryptResul | Yes

ciphertext, Integer len, String | t
schema, String table, String

column)
SHA:
e ciphertext
BERTEY .
e len

MHRRAS 01 (2023-11-23) WA © EARTERABIRAE 12
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BYKE. SBE/NFERESHKER, BEEK.
e schema
INZF\ER/EschemaBZ iR,
e table
INZFIFR/Etable B R o
e column
INEFFrEcolumnEZFR,
(MEELY::
TIUREAILIRERIN, (BREE:
o BENKEANSHILREXNIK.
e schema.table.columnigEEfEINES] . HATGIRERRIS@AINZSIRIRIAEIEEE

K 2-2 #t& org.postgresql.jdbc.clientlogic.ClientLogicDecryptResult ERE1E

BiE& i):i]IEME?s ik S7#¥IDBC4
e
isFailed() Boolean ﬁ”""‘E'TQE}”&, B | Yes
R[E|True, HFMIRE]

False,

getErrMsg() String RENEEIRER Yes

getPlaintext() String IREVEER R FSRIBR 3 . Yes

getPlaintextSize() | Integer SRENFRZ FRRYBE S Yes
E.

getOriginalType() | String SREVINZ SRR EYE | Yes
ZEH,

[/ BT IFEERE . BEREEEMASIREENG, IERZEONEHITRE
import org.postgresql.jdbc.PgConnection;
import org.postgresql.jdbc.clientlogic.ClientLogicDecryptResult;

/] connAEZER:
/] AB#EZPgConnectionfJdecryptData/5iAXE X HTHER, B SREMEZEXHNFTENZES, FiRE
HIFtaHuESEE
ClientLogicDecryptResult decrypt_res = null;
decrypt_res = ((PgConnection)conn).decryptData(ciphertext, ciphertext.length(), schemaname_str,
tablename_str, colname_str);
[/ MEREIEREBERINSE, KWAREUREES., RINAAEEN R EFRIGEIESEE
if (decrypt_res.isFailed()) {
System.out.println(String.format("%s\n", decrypt_res.getErrMsg()));
} else {
System.out.println(String.format("decrypted plaintext: %s size: %d type: %s\n", decrypt_res.getPlaintext(),
decrypt_res.getPlaintextSize(), decrypt_res.getOriginalType()));

HATINERAITRYRIE SQL 156

// JBF3Connectionf¥prepareStatement 5% IR TRIFEATR o
PreparedStatement pstmt = con.prepareStatement("INSERT INTO creditcard_info VALUES (?, ?, ?);");
// VF8PreparedStatementAisetShortiR ES %,

MHRRAS 01 (2023-11-23) WA © EARTTERABIRAE 13



=HUEZE GaussDB

FEMRAS SR 2 551

B
o
4

oo et
Hifex

ki

pstmt.setint(1, 2);

pstmt.setString(2, "joy");

pstmt.setString(3, "6219985678349800033");

// VF3PreparedStatementfiexecuteUpdate F5 &4 TFRERIZSQLIER .
int rowcount = pstmt.executeUpdate();

// FFBPreparedStatementfiiclose 5 =X FFURMBBE DR
pstmt.close();

HATINEZRAOHE M IR F

// VAFBConnectionAYprepareStatement /5% B FRIRIFBE DR o
Connection conn = DriverManager.getConnection("url","user","password");
PreparedStatement pstmt = conn.prepareStatement("INSERT INTO creditcard_info (id_number, name,

/] B EHIREEEMsetShortigEE#, LAKiIFAaddBatchffiMiZFRigETEE.
int loopCount = 20;
for (inti=1;i < loopCount + 1; ++i) {

pstmt.setint(1, i);

pstmt.setString(2, "Name " + i);

pstmt.setString(3, "CreditCard " + i);

// Add row to the batch.

pstmt.addBatch();

}

// /A PreparedStatementfexecuteBatch/3 i THIAME,
int[] rowcount = pstmt.executeBatch();

// VAFBPreparedStatementiiclose 5 &R AFRFBENTR
pstmt.close();

2.4 {£F Go IR FESEIEE

FEPATATRISQUERIZRT, IBIHRETARBIFMER: HEMER. BEMR.

ATLAEBATHRITRERA, NENAERESEEREEX, S8F=1MKR: £
DDLMEZ. {ERDMLINE: . BEMER.

TS HIER

RS IR EEE(FHGoIREEopenGauss-connector-go-pq, IXENEXFIA L
FELEN, SEEEEREENGOIRNERENEATTIE, ANEERENETS,
BARGoRENFRIEESE ( FALkEISRE ) b ‘NARFRFAZIE > ETFGokmsiALR” &
T, B4, BFRIIENE FEZRE7 3L ERARgCC

GOIRFNTIFZAEHUIBERXIRE, EEREZTIF S Eenable_ce, BIIITERIFATR
IN#REE-tags=enable_ce, H#EEEEIGaussDB-Kernel HIEEEMRAS RIERFRA
=_64bit_libpg.tar.gzdY =G BEMEEHEEER, FHEIbHXRREBRIER, HNE

LD_LIBRARY_PATHIMEZZ=H, ZESIRIERHIAIT:

/1 LAZip:portfafi
func main() {

str := "host=727.0.0.7 port=8000 user=testuser password="******** dbname=postgres enable_ce=1" // DSNi&E
R

// str := "opengauss://testuser:******@ 727 0.0.1.8000/postgres?enable_ce=1" // URLIEZEF

/] SREVEE Rt AR
db, err:= sql.Open("opengauss", str)
if err = nil {

log.Fatal(err)

}
defer db.Close()

/] OpenFHEUNRIHIESH, Pingl XA EHIERRESS!
err = db.Ping()
if err == nil {

MHRRAS 01 (2023-11-23) WA © EARTERABIRAE 14
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fmt.Printf("Connection succeed'\n")

}else {
log.Fatal(err)
}
}
HITESSFEEREXNeIRERED
/] BIEEE FinERE

/] LI T ZFua= T OIREZBIA R, BRIESSIMNA=EFE P —Th5=UBNa] : gs_ktooZHSAEETH,
KH=ESARSS (Alhuawei_kms)

// KEY_PATH#&iESE: (FAEISrE ) & “SQLES#E > SQLIEXL > CREATE CLIENT MASTER KEY” E+5

_, err = db.Exec("CREATE CLIENT MASTER KEY ImgCMK1 WITH (KEY_STORE = gs_ktool, KEY_PATH =
\"gs_ktool/1\", ALGORITHM = AES_256_CBC);")

/] RA=IHET, KEY_PATHHREFERREIDSEBID, TEERMBRENBIEEREERID, BEMEREN BN
{E3REXIRE 1D

// _, err = db.Exec("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE = huawei_kms , KEY_PATH =
'https://kms.cn-north-4.myhuaweicloud.com/v1.0/00000000000000000000000000000000/kms/
00000000-0000-0000-0000-00000000000', ALGORITHM = AES_256);");

/] CIEEFINNZ255R

_, err = db.Exec("CREATE COLUMN ENCRYPTION KEY ImgCEK1 WITH VALUES (CLIENT_MASTER_KEY =
ImgCMK1, ALGORITHM = AEAD_AES_256_CBC_HMAC_SHA256);")

PITESFEERNERBXRINED

/] BIENNEZR
_, err = db.Exec("CREATE TABLE creditcard_info (id_number int, name varchar(50) encrypted with
(column_encryption_key = ImgCEK1, encryption_type = DETERMINISTIC), credit_card varchar(19) encrypted
with (column_encryption_key = ImgCEK1, encryption_type = DETERMINISTIC));")
/] FENEUE
_, err = db.Exec("INSERT INTO creditcard_info VALUES (1,'joe','6217986500001288393"),
(2,'mike','6217986500001722485"), (3,'joe','6315892300001244581");");
var varl int
var var2 string
var var3 string
/] EEEE
rows, err := db.Query("select * from creditcard_info where name = 'joe';")
defer rows.Close()
/] FITFTED
for rows.Next() {

err = rows.Scan(&var1, &var2, &var3)

if err !=nil {

log.Fatal(err)
} else {
fmt.Printf("var1:%yv, var2:%yv, var3:%v\n", var1, var2, var3)

}

}

HRATINZERAFYRE SQL iIEG

// EFIDBEEfIfIPrepare /5 iA BB TRIEITR

delete_stmt, err := db.Prepare("delete from creditcard_info where name = $1;")
defer delete_stmt.Close()

/] EFTRRERTRAYEXecH AP ES EHFHNITSQLIER

_, err = delete_stmt.Exec("mike")

HATINEZZRA Copy In #{E

// JAEIDBSLfIRgBegin. Preparef5iECIEREEEXIR . TRREWTR
tx, err := db.Begin()
copy_stmt, err := tx.Prepare("Copy creditcard_info from stdin")
/] FERAFHYIA USSR
var records = []struct {

field1 int

field2 string

field3 string
H

{4, "james", "6217986500001234567"},
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field1: 5,
field2: "john",
field3: "6217986500007654321",

%
}
/] T RTRERES R A Exec T IESBE S HFFHITSQLER

for _, record := range records {
_, err = copy_stmt.Exec(record.field1, record.field2, record.field3)
if err !=nil {
log.Fatal(err)
}

}

/] ERRESIIERICommits LT EESIE3T
err = copy_stmt.Close()

err = tx.Commit()

AR
SAIGoIKENCopy INBERAIFERAR, XEEEFSHBEREL T,

2.5 BLEMERE i

e ENRETE
BT EHUAWEIL_KMS_INFOFEEEIRMEE, BINERITEES:

1. iﬁ%”ﬁﬁﬂ‘%ﬁﬁ%i (FRZESEHIBERN, BTexportipSiREMETS; FH
71:, Bl@idunsetip s IEH BT S, ZhEPIRERFERERESICEBUR(ES
, ENEAHERIMNET S FERIDBCEOX connectioniEHES HHTIRE -

2. uEJ&&J}&T TE: ENAERART, BEREZORENETE, TER
BIESRETAIIT:

a. C/C++: setenv(name, value),
b. Go: os.Setenv(name, value),

C. javaBAHSEHRERIMETE, (Wi5@Ei3)DBCIEIZE connectioniE
}K/ & o

SR AR S RSO IEIE

SEIRERIDEATEREIERSE, MBREERAERRS, THERE
Rah5ZSAIRSSE I httpsiEiZRNISTEh, TLJICAmIE:BH_nIE&.%HHE%a%EI’J PN
Itt, FIRMEECAILS, WRKERE, BARRIEERRSZNSMD . BESENT:

FLHhAHET, FERETSFIENN TS
export HUAWEI_KMS_INFO="E{th 2%, iamCaCert=2&#2/IAMBICAIEE /4, kmsCaCert=3&12/KMSHICAIEH L
(a3

KEBH NS SR B R FE bt M AICAIES, FHEMIEBS®HINEE, B4R, EW
https://www. ssleye com/ssltool/certs_down.htmIZFREZ Wbt B T2 CAILE
PHIINEE, (BRI MREFRFERIBSMK, SHCAEBLEEREFER. LA,
LlW’*ﬁJJJ'J)Cﬁ%—FEECAiIE% o FEBUT:
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B
ot
4

oo et
Hifex

ki

A EE

FRTHeA )fEArestfuliz iGIAZEIRSS , JFMERN BRI AZOXINAYurlE, A2
B A BRI E, EBMEERMAIER T, NiSssRERsIBa TCA

.

LB WS FTNEERS, EEARBEETR, HIMARBHERSHIAMANESE SKMSHR
SHEE.

TE2 BHIEH: EEXMAESEE, REISSLERBXEE, BRESAIIEY, 4aEph
EFIEPHS.
&« (& Elam.cn—north—4.myhuawefcloud.comix@;’authftokens

["error_mzg”: "Incorrect IAM authentication information: x—auth—token not found”, “error_code”

&« & #@ iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens

{"error_msg": "] iam.cn—north—4.myhuaweicIoud.com %  th-token not found”, "error_code”

B EEEReH >
@& Cookie FIMLERR »
O PiggsE B
&« & @ iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens
{"error_meg”: "l & = % th-token not found”, "error_code”

iam.cn-north-4.myhuaweicloud.com

b EEEZeH
EEEaE I AEREE (FIEEEGEREE

5) ek, TEEEE

B EEEH Ex

£E3 SHIER: HIEPEERH, ARSEIIEBDARSEK, FNNFEHZN LR
E'E:BEDEL SRR ARESE, ETEREMIEBNGE, BIMNFZANERX
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IEBES®E: *.cn-north-4.myhuaweicloud.com

JEEIG) | HHEEED)

I
uIIF

4]

(&
il
o

AAETE

GlobalSign

GlobalSign RSA OV 551 CA 2018

*en-north-4dmyhuaweicloud.com
WHTR
GlobalSign RSA OV 551 CA 2018
R

ke

i
i
ki
I

ng
Wi

FEE

WA _HEES: SSHAOES LEERME, HEET LRSI,
R

2.6 ESSTRE/FETE

BSSIFRE/FETRE, SRIRARSZHFsqlfIplpgsqmMIES . BT ESSSFE
WP eIEZA IR TRE/ FESIE AP RN, EEEMIFEESTXE].

REFESRREESE (FFRERER) B “BREEXRE BT ‘e &

-
To

S ETEIFREFE SRS R Stk gs_encrypted_proc, BFFESHIR[EIRY
J?t“éﬁ)%%ﬁﬁo

RRFERFRENASE (FFLEER ) T “RRFNEFNE > BHRE >
GS_ENCRYPTED_PROC” &5,
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BIEHITS

LB

g

S$IR3

RINZFRE/ FiEdE

BIEER, FALRISSEERAgsqURFESEUERE
BlEEMNER.

gaussdb=# CREATE TABLE creditcard_info (
id_number int,
name text,
credit_card varchar(19) encrypted with (column_encryption_key = cek1, encryption_type =
DETERMINISTIC)
) with (orientation=row);
CREATE TABLE

HBARUE.

gaussdb=# insert into creditcard_info values(1, 'Avi', '1234567890123456');
INSERT O 1

gaussdb=# insert into creditcard_info values(2, 'Eli', '2345678901234567");
INSERT O 1

BRI IFESEEE L,

gaussdb=# CREATE FUNCTION f_encrypt_in_sql(vall text, val2 varchar(19)) RETURNS text AS 'SELECT
name from creditcard_info where name=$1 or credit_card=$2 LIMIT 1' LANGUAGE SQL;

CREATE FUNCTION

gaussdb=# CREATE FUNCTION f_encrypt_in_plpgsql (vall text, val2 varchar(19), OUT c text) AS $$

BEGIN

SELECT into ¢ name from creditcard_info where name=$1 or credit_card =$2 LIMIT 1;

END; $$

LANGUAGE plpgsql;

CREATE FUNCTION

HATEREL
gaussdb=# SELECT f_encrypt_in_sql('Avi','1234567890123456');
f_encrypt_in_sql

gaussdb=# SELECT f_encrypt_in_plpgsql('Avi', val2=>'1234567890123456');
f_encrypt_in_plpgsql

MHRRAS 01 (2023-11-23) WA © EARTERABIRAE 19
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C;

N TON

(AR

o FREY/EFEIREDH “‘HUTHSEMED” PRNEBRENTIRTRTE, EIRE/FiEd
EPRIERS . JIBTREECIEMBRARM, BASHAEATES. JIBsSMEISRER.

o RE/FEIIIEFH “HITEISEIREA " ASZIFEXECUTE 'query' s BB ENIZRISUE
=8

e 7ERETURNS. INFIOUTHISHEH, FAUFRESFERAIZFIIENZLE S, 2ASHER
R FRHUESEEY, (BfRERIARE,

o ERHEEOT, dNdbe output.print_line()FAEMRSS i TENA LRI A SAMAFEIR(F, B
TN E RSB IRAE Al I R IA SR R B AT S TEN 2 8RS BRI E

. éau#&ﬂ: AT FZAILANGUAGE R SZ35SQLAplpgsql, AzFCFIAVAEEMTi21E

I=l0

o AXIFHERE/FESREPHTRMEIEINZSINRE/ FEEE.

o HEIMRAAZiFdefault. DECLAREFAZEM FEAAE, BARZIFXIDECLAREFAYIR[EIE
HITHEE, BPYUERITREESBEANSH . BiES8RREBER.

o  R3ZHrgs_dumpitiE RINZESIEIfunction#{TE5 -

o RIFTERE/ BT EIEEA,

o IZIRAERRE/FETER IS ARE

o ETZETARY/EFHEIER ﬁ?—:ijplpgsqllnmijlmil_ TN, WFEEEARTESIS
HIEIACREATE FUNCTION AS  “i&7&F{AK', BILAFICREATE FUNCTION AS $$1Bi5F1K$
$1KE,

o ATHEESEHETHRE/FEIETHITEXINIETIENANRE, SIENCIEEIIER, K
mmnzsl, BFRTREEERSR, EPiRSEFIMEEEERFEE, SFPEEES
A& RIF = PRI B 17 A BT LARHZS I MONEFRAE

o BAEH/GHIRTISRTNE . SIERESRSET, Fagbehavior_compat_optionsig
& 9'allow_procedure_compile_check',

o FIFHERAZEHIESE ( byteawithoutorderwithequalcol. byteawithoutordercol .
_byteawithoutorderwithequalcol. _byteawithoutordercol ) Bl R EFITZEITIE,

o EERHEREEAMEREE, K i?TLlEIW%zEE’Jﬁ?*”#%, YIRETURN [SETOF]
RECORD, AJLAMEFIREIATFHERITEREIZEREN, WIRETURN TABLE(columnname
typenamel,..]) o

o EAETIEHRHMEEINFRHMITESERSFEgs_encrypted_prociRiNSHXI M AIINZZSRY
oid, At REERZRZRUTEFESRELY, EEEHOERSHE,

2.7 BEZEEFigHR (L= )

ST RLRERE, ERMBEERREN ITREIMEMEAS .

ESXIFEFinfifFEEBENERRENE N EREEF iRt TREHHEF . 27
BEESZIFERIRHIR, gsqlEEHF-C28%--enable-client-encryption=2, JDBCi&EE
EEHFenable_ce=22%#,

RIS E PR S E ARSIV

SELECT [ DISTINCT ] { * | {colname [ [ AS ] output_name ]| [ SUM | MIN | MAX | COUNT | AVG ]
(colname ) [ [AS ] output_ name ]} [,..]}

[ FROM tablename ]

[ [ INNER ] JOIN | LEFT [ OUTER ] JOIN | RIGHT [ OUTER ] JOIN | FULL [ OUTER ] JOIN | CROSS JOIN ]

{ tablename } ON condition { [ AND | OR ] condition }

[ WHERE condition ]

[ GROUP BY {colname | output_name} [, ...] ]

[ ORDER BY { {colname | output_name} [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST} 1} [, ..11
[ LIMIT count ]

[ OFFSET start 1;

3
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SRR 2 RETSSESH
SERA

e colname
LcolnamelfERNREREMAX. MIN, SUM. AVG. COUNTIIANSHT, NiFH
ESIYR, AIFit TR,

e output_name

output_namegcolnamelI5l:Z, A3Z3FGROUP BYFIORDER BY/SHEININEREEREL
A% .

e WHEREFT

condition93@1 “AND” #1 “OR” iEZEMZEEREEF, Wcolname=1, colname!
=1, colname IS NULLE, Raja@&Fix=X.,

HRSHIESE (FFAEER ) H “SQLE%E > SQLIEIL > SELECT” &5,
(RARY:
RERATIE TR INZSIHIORDER BY. GROUP BY. DISTINCT. LIMITEIOFFSETI®(E, (BAY
BT RINZTRHEED S
. Z’ﬁ}—;DISTINCT ON. HAVINGFf]. EXECUTE DIRECTiEA). REFNITZiEIZIE. #xESQL
BELARIE.

o ERINFIHEFERNRERSHZIEMAX. MIN, SUM, AVG. COUNT, FZHEIIRAI
BORH. X2, AMRERENNE iR BN RERMEESHREELI, FIFHR
ERZANBERRSHEEXNEERAREY, BAXIFHEASCHEMAZESREE, WfE
FAPG_CATALOG.MAXH A IREFInR SR . X FFHFHEHNITSUM. AVGRERERY
R0,

e GROUP BYFEH#INZ5IBY, fESELECTEIFIITEZIEETE, FARLER*,

e ORDER BYZ{GROUP BYEINZFIAT, LIMITFIOFFSET/REIAEEm=IAT,, W2+2, i5{ER4
K&,

e ASZIFORDER BY 1, 2%, MMETVIEEINZRTIHIZ

o BAYIEEFISHIFNSISN R ERTASCIHEE, FNERSBIEFGERX, B&TEaE
B HEXETEREFEREFRIAMEE, SIRSHEESETREX.

e GROUP BY. ORDER BYJEHIERZ . FI&. 3IBHAIHERES I SHFIEFHERT, U
SELECT i2 as ¢ FROM t1 as "'a" ORDER BY "'a".i2;.

o EEEPIRHEFASIFE—PQexecilFHAXNZ N ET, f: PQexec("PREPARE p1
select distinct i1 from t1 order by i1;EXECUTE p1;");,

e YWTFIOINIZR, BSEFIRHIFASITHEBTIRE, AIRESEEAFFEIER, EMEER
HESE, FEERIOINHITEFiRHEF .

E i R SRS iR RN E AR REEEETHIFRE, MEPIRE—ERNRIRERE,

ENEREEREIRSIERBIZ 1055,

,'T—Ll_ﬁuﬁﬁzliﬁhﬂtf' FHRAR, FMEHEFEENTRSHIFAER, FEMIINEZEFRIHE
¥o

SRR
SE QIRESR, Ugsalhfl, HMSBIESE EMgsqURIFESEIRE .
S QIERIMER.

gaussdb=# CREATE TABLE IF NOT EXISTS t1(id int, i1 int, i2 INT ENCRYPTED WITH
(COLUMN_ENCRYPTION_KEY = cek1, ENCRYPTION_TYPE = DETERMINISTIC), i3 varchar(20)
ENCRYPTED WITH (COLUMN_ENCRYPTION_KEY = cek1, ENCRYPTION_TYPE = DETERMINISTIC),
i4 INT);

CREATE TABLE
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FERFIEER

SI|3 BAHIE.

gaussdb=# INSERT INTO t1 VALUES(1,1,100, 'one hundred');

INSERT 0 1

gaussdb=# INSERT INTO t1 VALUES(2,2,200, 'two hundreds - 1', 10);
INSERT 0 1

gaussdb=# INSERT INTO t1 VALUES(3,7,300, 'three hundreds - 1', 11);
INSERT 0 1

gaussdb=# INSERT INTO t1 VALUES(4,6,400, 'four hundreds', 12);
INSERT 0 1

gaussdb=# INSERT INTO t1 VALUES(5,5,300, 'three hundreds - 2');
INSERT 0 1

gaussdb=# INSERT INTO t1 VALUES(6,4,200, 'two hundreds - 2');
INSERT 0 1

gaussdb=# INSERT INTO t1 VALUES(7,3,200, 'two hundreds - 3');
INSERT 0 1

HITHIFEE

gaussdb=# select sum(id), i2 from t1 group by i2 order by i2;
sum | i2

min | i2

(4 rows)

-
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FERIFEIER

vs)

X

R

AEBESD KREAMIEEHR MMTMRENEIESRT “E0mn” 11 =48
2" HR, 9731 ETLUS S XRER DEITRSAEIRE, 828X RE, L4UR
PR&EIZFTSHE .

3.1 KEEHUERE

3.1.1 XE=E8lREES=ENE

EEGMERIEENH SR IKAIERZ RSN, MEFEMRESHENETEKR.

BEZSHEAGnS . EIEZHEFIRLRERI20SFHEE, HESENRIIAIMB. GB

TFHRRERIARITBS, EALEREANE. HESHUNENERT, BEEE

R4 (DBMS ) EHIETN. MESESHIEH TESHER, EN LEREIERFRE
PSS B RIS ERzHS

RISk, ATEEEASEE (Divide and Conquer ) BRIFE
AR AREE, EE AR SIE— N SRS R st B S HFERIAE
HFIEER, BIEFEES S O FORE ST R B EERR, =i
SRR ERFRRESH . NTASEMIEGS, MIEERMRIEIRHGT 9
SagbiR” B EISK, BHBIERIR RS AR TR S N R BRI, 1
S XUEHMBIE EEEREIUBIOSIE, SR AR AT T4, R
FHIRIOSIE. SHALR,

3.1.2 ROEFEA

FPXIEAK (Table-Partitioning ) IBITEIEE KR E RS INEBIE LIHD AEN.
EZEEZEST (HX) , ERINEPXNERESD. TESEOREEEEID
SAMEE, AeigitFPEITSXEE (Partition Key ) HURRIEFISUBIENS X,
NmBRERIRERITARNESEE, EBEARNS X EFHA#H{TDDL. DMLIZ
. NEFEBRNAERE, EOXEARFEGUTR=ANSHEEES:

1. REAXBEHEDSEINE: ATRAMERROXEHTEESX, EiR%
RAILUBIS A5 XA FEMARBNRRLI . iXFD KB AT LR HE
SRAIMEREET

2. BEEHESEENHARRERIN: BEDMLIES . DDLESHAL=AIEESS
M, EX—EXEESLUREEERITO KNS TRBESZ. flal, #EE
?‘%ﬂﬁ)@i I RERE, ERRESXETHIREL. PXEHFEHER
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3. REXBFEFSTIENHBRZESELR: BTFHXENDE LNARS XN
R T REEERNRS, S oXULESRRYIERENE, WSHEEER
[E4 . MIEFEREMERTE. BNCESHIEEIERRE, WEENE. K518
EMERE, URSXERNSHIRE, MARMBNRETIRIE, NMEDT

ERERYIE)

3.1.3 FIE D KB

D XRNBEER L ENEPEERIEN S KEH T EEEH=, Flil—KIUB
foMonth{FJ9 3 X#2RIZR, JNE3-1F7R, MRIASERAISXNFEZ D AREERE
#2 (Full Table Scan ) , WMNRUABEIASXESINRIHZE, PARBHNERMS
WA X, SERAEIEERARNESRIKAIALEERNY, BFAEE

RAERPTHRIMEIRASBIFEBERIZER, WE3-2F7R.

3-1 PXFTRBIE

1 A 202101
2 B 202102
3 s 202103
4 o 20210
5 E 202102
Li] F 202103
T G 202101
8 H 202102
b | 202103

3-2 PXREFRBIE

$XZFEEHE Partition Pruning

select * from T
where month = 202101°

EFERE

L I = = I I U S N % B
- I @ m MO o @ ®

3.1.4 HiES XiZ4HEE

//f?

\ -

202101

202102

202103

202101

202102

202102

202101

202102

202103

4
/?
z

]

g

Hhh\\“hxﬁ“l .
-]
)

o

@

202101
202101

202101

202102
202102

202102

202103
202103

202103

partl

part2

part3

select * from T

where month

202101
202101

202101

202102
202102
202102

202103
202103
202103

= 202101

\ IR

DERERRANEEEGEHPEE (DLM ) B 7 RIEMIIXIS, HiREnEEEE
—HART LR NMERS P EIRMIRERIIENREE . Hh— 1 EE2HAED 2
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FERIFEIER

HEERRE S RN IR B SR EIRNRSEIREFSMAINE: BERE
PERIBRITMIEEEERR. TAMSSHEEEL, MAZESEHERI BEEY
BEFETERARIR . MERERIFHEER . RIBRIEIELITEEFRIERRIR, EILE
HIEEREHFEARZEEE X,

P EXFRILEDLMARR S ZIRU TIEBNNKE, BEFRSXERFTEERSE, &KX
PRETTIfHIRZ BIERIERT, SEI T AMAIBIRERERIAAMIL . XEBORNRER
R A RERS IR ER TN, LRAPAARX—EEILRE, X
RAFRMS21E_ LNARR—KERNEIRRE. WHINFRD XIS BISERESRD . &
. R EBEFIEHMRRRF, RBNBENIRERRFEHITHIBRE, HER
PSS 1mRRIESUE R

3.2 P XRNA

X% ( Partitioned Table ) IEEET RANRHIBEABTIZBOXE. LIRESS X%
B XEREXNFFHITIZET D . NEUBSXBBERER—FMKFELKX ( horizontal
partition ) D XEREEH . P XFIER T HIRENBZFAIMERE. TSR0 E
t, HERTFREFERSHIENSEREREA. PRAFEER. R5IF1ES|IHRH
FMHNENIES, X EII RIS EERAAAIR ER R TS/
ia), GaussDB KernellZt T EERI D XK B, LUBEARRWSHSEFEK. H
FoXRBRILEM T2 HEIEERSEN, WHERPERRSERN, Bt /LFEAILUE
S XEMAKBIUGHE R TR, THEEEEEAIYOPNEBEEFER . A5
El5eGaussDB Kernel REFIEARESM AT S EREAFNAE:

1. DXEREFFS: NERDRIERESL%, MEDXFERIcatalogfFiER TR
SEBSIVIESE

2. DRXHRE: NDXERASHFHIERAREEE LR, NMESHDXENTIRAMSFELL
NAEISIA RIS RFIRER

3.2.1 EXHEE

3.2.1.1 X%k (83%)

SRR AEFAIIAIER, APYZERFTEMDMUEERNE. M. &. Su2E. BEE
F1EiE%=DDLET B HIEFPARTITION BYIE@HTEN, BIEERLINLAS7Epg_class
EHHE—entry, FHparttypeFIAEFA'D (—KHKX ) TE's' (ZHKHPX) , &
?Hiientryﬂsﬁziﬁ’ﬂ%o PXBRBEE—MBES, MROEREHAFHRE
o

A1 t1_hashA—P—Rp X%, HXZEEHhash:
gaussdb=# \d+ t1_hash
Table "public.t1_hash"
Column | Type | Modifiers | Storage | Stats target | Description
+

+ + + +
cl |integer | | plain | |
c2 |integer | | plain | |
c3 |integer | | plain | |

Partition By HASH(c1)

Number of partitions: 10 (View pg_partition to check each partition range.)
Has OIDs: no

Options: orientation=row, compression=no

--&Eft1_hashy X2

gaussdb=# SELECT relname, parttype FROM pg_class WHERE relname = 't1_hash’;
relname | parttype

_________ ey
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t1_hash | p
(1 row)

B2 t1_sub_rrA— "o XE, oXZEEgrange-list:
gaussdb=# \d+ t1_sub_rr

Table "public.t1_sub_rr"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
cl |integer | | plain | |
c2 |integer | | plain | |
c3 |integer | | plain |

|
Partition By RANGE(c1) Subpartition By LIST(c2)
Number of partitions: 6 (View pg_partition to check each partition range.)
Number of subpartitions: 18 (View pg_partition to check each subpartition range.)
Has OIDs: no
Options: orientation=row, compression=no

--Eift1_sub_rriy X3EE

gaussdb=# SELECT relname, parttype FROM pg_class WHERE relname = 't1_sub_rr’;
relname | parttype

___________ D

t1_sub_rr|s

(1 row)

3.2.1.2 9K (PXRFER. FHX)

DX ERPELFHMRFEIERIER, MWAYentry@ERFEpg_partitiond, FSNFHXHY
parentid{ERsMEXBXE S X B EEpg_classEFHJoidFl

A5 t1_hash A—P—RKpXE:

CREATE TABLE t1_hash (c1 INT, c2 INT, c3 INT)

PARTITION BY HASH(c1)

(
PARTITION pO,
PARTITION p1,
PARTITION p2,
PARTITION p3,
PARTITION p4,
PARTITION p5,
PARTITION p6,
PARTITION p7,
PARTITION p8,
PARTITION p9

)

--&Eift1_hashyy X2
gaussdb=# SELECT oid, relname, parttype FROM pg_class WHERE relname = 't1_hash’;
oid | relname | parttype

+ +
16685 | t1_hash | p
(1 row)

-t _hashfIH KIEE
gaussdb=# SELECT oid, relname, parttype, parentid FROM pg_partition WHERE parentid = 16685;
oid | relname | parttype | parentid

+ + +
16688 | t1_hash | r | 16685
16689 | p0 | p | 16685
16690 | p1 | p | 16685
16691 | p2 | p | 16685
16692 | p3 | p | 16685
16693 | p4 | p | 16685
16694 | p5 | p | 16685
16695 | p6 | p | 16685
16696 | p7 | p | 16685
16697 | p8 | p | 16685
16698 | p9 | p | 16685
(11 rows)
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3.2.1.3 oX§2

DXEH—IHZSNFVER, P XBELSESND XL —HER—tHE
MNP X, BEAEEENEIIPARTITION BYiIEGIEE:

CREATE TABLE table_name (---) PARTITION BY part_strategy (partition_key) (:--)

A
SEED KFRFFIRD KERFRS 1650 KR, EftoKEIZF1IIDKE,

3.2.2 o XRRE

P XERE(EADDLEAEEEGATEITPARTITION BYIBGHNELIERE, DXEIRY
AT ES XEPEIEND XEEHIRETIN . ERASXEREEFEEORangen X/
Intervalp X . EFIEELERELIHashHD X . ETFHUIEKZMListTIES K :

CREATE TABLE table_name (---) PARTITION BY partition_strategy (partition_key) (---)

3.2.2.1 SBESX

sEESX (Range Partition ) 1RIEAEN 5 REZAIS XEAYE CEISEIEIRSIEIS
X, SEERXKREFRARRERNSXER, BEELIREHE ( Date, Time
Stamp ) #EREIEZSRPER . SEED XEMMEERSI, THT:

1. VALUES LESS THANHE9IEEMET

STFMERVALUE LESS THANAGIEZAEL, SEED XKD X RS 21516
5,

- BAoXEERBIANT:
CREATE TABLE range_sales
(
product_id INT4 NOT NULL,
customer_id  INT4 NOT NULL,

time DATE,
channel_id CHAR(1),
type_id INT4,

quantity_sold NUMERIC(3),
amount_sold  NUMERIC(10,2)

)
PARTITION BY RANGE (time)

(
PARTITION date_202001 VALUES LESS THAN ('2020-02-01"),
PARTITION date_202002 VALUES LESS THAN ('2020-03-01"),
PARTITION date_202003 VALUES LESS THAN ('2020-04-01"),
PARTITION date_202004 VALUES LESS THAN ('2020-05-01")

)i
Hrhdate_202002%3:20202B90 X, BEELXEEMN2020281H
2202052 B29HIEEE

BN D XEE—1VALUES LESSF4), AFEESXMNIFEE LR, KTk
EFzo KEIYEAEEISRNE T— DX, BRE—DXI, EPK
#HEBAHFI—1N2 XAIVALUES LESSFAIEERRIX TR, IUARES X
EMMAXVALUEX T, MAXVALUERT— M EINERE, BEHfiFsTAX
BT EMATREE, BFE=E.

- BAHXEREIUT:
CREATE TABLE range_sales
(
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cl INT4 NOT NULL,
2 INT4 NOT NULL,
3  CHAR(1)

)
PARTITION BY RANGE (c1,c2)
(
PARTITION p1 VALUES LESS THAN (10,10),
PARTITION p2 VALUES LESS THAN (10,20),
PARTITION p3 VALUES LESS THAN (20,10)
)
INSERT INTO range_sales VALUES(9,5,'a");
INSERT INTO range_sales VALUES(9,20,'a');
INSERT INTO range_sales VALUES(9,21,'a");
INSERT INTO range_sales VALUES(10,5,'a');
INSERT INTO range_sales VALUES(10,15,'a");
INSERT INTO range_sales VALUES(10,20,'a");
INSERT INTO range_sales VALUES(10,21,'a");
INSERT INTO range_sales VALUES(11,5,'a");
INSERT INTO range_sales VALUES(11,20,'a");
INSERT INTO range_sales VALUES(11,21,'a");

gaussdb=# SELECT * FROM range_sales PARTITION (p1);
cl|c2|c3

(4 rows)

gaussdb=# SELECT * FROM range_sales PARTITION (p2);
cl|c2|c3

|V | S

10|15]a

(1 row)

gaussdb=# SELECT * FROM range_sales PARTITION (p3);
cl|c2|c3

|V | S

1020 a

10[21]a

11| 5]a

11]20]a

11121 a

(5 rows)

AR
253 XA KL
1. ME—FIFFEEER

2. MEBENRIEZRIFVNT O X ERIFIIAFE, WEEEAN.

3. MRBEANRISEPIFTHRETIRNAFRE, NEEBENMER TS5 X T—
SHARERIAN, ERR1.ii~1.iv,

4. MNEEANEHIF K F o XEFFIRNLRE, W T— Mo X#EHTEE
START ENDIERIE
STFMERESTART ENDIEEIETL, BRSNS XKD XERZSZIF15,

0T

-- gliEER=E

CREATE TABLESPACE startend_tbs1 LOCATION '/home/omm/startend_tbs1';
CREATE TABLESPACE startend_tbs2 LOCATION '/home/omm/startend_tbs2';
CREATE TABLESPACE startend_tbs3 LOCATION '/home/omm/startend_tbs3';
CREATE TABLESPACE startend_tbs4 LOCATION '/home/omm/startend_tbs4';
-- Blg&llmAYschema

CREATE SCHEMA tpcds;

SET CURRENT_SCHEMA TO tpcds;
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- RS XE, HXERintegersEY
CREATE TABLE tpcds.startend_pt (c1 INT, c2 INT)
TABLESPACE startend_tbs1
PARTITION BY RANGE (c2) (
PARTITION p1 START(1) END(1000) EVERY(200) TABLESPACE startend_tbs2,
PARTITION p2 END(2000),
PARTITION p3 START(2000) END(2500) TABLESPACE startend_tbs3,
PARTITION p4 START(2500),
PARTITION p5 START(3000) END(5000) EVERY(1000) TABLESPACE startend_tbs4

)
ENABLE ROW MOVEMENT;

- BEPKERER
gaussdb=# SELECT relname, boundaries, spcname FROM pg_partition p JOIN pg_tablespace t ON
p.reltablespace=t.oid and p.parentid="tpcds.startend_pt":regclass ORDER BY 1;
relname | boundaries | spcname
+ +
p1_0|{1} | startend_tbs2
p1_1| {201} | startend_tbs2
p1_2 | {401} | startend_tbs2
p1_3| {601} | startend_tbs2
p1_4 | {801} | startend_tbs2
p1_5|{1000} | startend_tbs2
p2 | {2000} | startend_tbs1
p3 | {2500} | startend_tbs3
p4 | {3000} | startend_tbs1
p5_1 | {4000} | startend_tbs4
p5_2 | {5000} | startend_tbs4

3.2.2.2 RS X

startend_pt | | startend_tbs1
(12 rows)
BIfE X ( Interval Partition ) AILABRREBES XA —Fig@ily BH0, BT

[Eb@5 XENX 5D XA THE j]?ﬁimE’JEAﬁj\E$ x’EJ:BEﬂII'FBE{E, AEERHEBITOK
BKE, SERREARIEREF=BMRITH \IZE’J@U@HI?F o [EfED XTECZEIRITe
MEDIEE—NEEPKX, SBESXEERETCED XWSEMRNERS, HiREEN
Bz R RIEE B eZERS X . %AEIEMJ\EE’JT AR SR EEEXE
SXRVIFEFELOR . =T

CREATE TABLE interval_sales

(
prod_id NUMBER(6),
cust_id NUMBER,
time_id DATE,
channel_id CHAR(1),
promo_id NUMBER(6),
quantity_sold NUMBER(3),
amount_sold NUMBER(10, 2)

)
PARTITION BY RANGE (time_id) INTERVAL (‘1 month")

(
PARTITION date_2015 VALUES LESS THAN ('2016-01-01")
PARTITION date_2016 VALUES LESS THAN ('2017-01-01")
PARTITION date_2017 VALUES LESS THAN ('2018-01-01'),
PARTITION date_2018 VALUES LESS THAN ('2019-01-01")
PARTITION date_2019 VALUES LESS THAN ('2020-01-01")

N

FiRGIFa, WMa0IEES X201 58201 9FEUERPROIED X, HEIEIBEAE
3929 -01-01LASHISURERY, BFBI3HIFRsEE X Range S X HiBR, £8zh0IE—
X
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A EE

[B)fR X{XZFHHAFOATE2EEY, WDate. Time. Timestamp,

3.223 BHESKX

6% X (Hash Partition ) EFX0 XBERIEEEREHIEMSNRISX . FERNIE
FZEIENGaussDB Kernel HERFEEL, D XEEUETEEAMAR ( no data skew )
mET, BEEEESXZEESIDH1T, EPRAKNKEER, ELRESXEL
Mo XEEInHmEEIIEERE. BREoXtEEEESXMN—FZFERINERS
%, TERAESXPHIBER 2R RHIRENSEIBEEND X, REIanT:

CREATE TABLE bmsql_order_line (

ol_w_id INTEGER NOT NULL,
ol d_id INTEGER NOT NULL,
ol o_id INTEGER NOT NULL,
ol_number INTEGER NOT NULL,
ol i_id INTEGER NOT NULL,

ol_delivery_.d TIMESTAMP,
ol_amount DECIMAL(6,2),
ol_supply_w_id INTEGER,
ol_quantity  INTEGER,
ol_dist_info CHAR(24)

)
--FREEEN 100N X
PARTITION BY HASH (ol d_id)

(
PARTITION pO,
PARTITION pT1,
PARTITION p2,

PARTITION p99
)

LiRBIFa, bmsql_order_lineRHJol_d_idi#{TTH X, ol d_idFIE— identifiertt
FEREMNS, ABHAHENERERE—MIEHE LIX D . FRIGH D XKREER
SEHITHRGIENE—PMRPIIEERNERE, HbEMDXER, RTREREFERDX
EEHEISHIENRN (E—. B NMEEEES ) , REBIEES XS XEENT
SIZEDX, ENHTEERIBEREN T XAIEIEYS, BATHXENZ A,

3.2.2.4 RS X

FIR53X ( List Partition ) BESIEE S S XAWEIRF A KBS EBRUETIFRKE
TUEHFATIMITBRFRI DX . PR KAVABAET LA ES S KIES X ERHTH
X, AL EFFIAERRIEIREHTOEMER . X FREXEFIFRFRID X3
8, AJLAMERRIADK ( DEFAULT ) SEHTHIRIRT, XIFMERRSTENHIE D
D XAMTEASEMIRIR . AT

CREATE TABLE bmsqgl_order _line (

ol_w_id INTEGER NOT NULL,
ol _d_id INTEGER NOT NULL,
ol_o_id INTEGER NOT NULL,
ol_number INTEGER NOT NULL,
ol i_id INTEGER NOT NULL,

ol_delivery_.d TIMESTAMP,
ol_amount DECIMAL(6,2),
ol_supply_w_id INTEGER,
ol_quantity INTEGER,
ol_dist_info CHAR(24)

)
PARTITION BY LIST(ol_d_id)
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PARTITION p0 VALUES (1,4,7),

PARTITION p1 VALUES (2,5,8),

PARTITION p2 VALUES (3,6,9),

PARTITION p3 VALUES (DEFAULT)
)

ERFIFIZEGE BRI R D XAIGIFEM, EFETol d_iddiiiToX, BR%AList
PXPEZEI ol d_idRIRTEEEESEEHITIRE, AMEFIRPIIEESHApIDX
( DEFAULT ) ., 1BLUIEHR DX, ListPIRD KD KA ELF, FEREEIEHERN
B ERERARFEIVERD XH, (BR2INRIIFERSIHED KEXIRISHMA, %

BN NEEFERHashIGH DX List. HashD XEFEPRAMELF . FEXRAIEIRSE

BT EFIELS .

A ES

SRS XD XERZSZIF169, MRS XEENX 15, FoXENXATListTIZERFAY
;ﬁéi;gxﬁizwuma; MBS XBENRNZY, FHXENBIListFFRFPAIHKEME
FENULLE,

3.2.2.5 “HHX

— 53X (Sub Partition, BIYAAESX ) REESKIESXEERAES, HRET—
MERESHEERTOX, AEERAE_MEESHHIEEN D RE—SHD T
P, BESKAABEFHSREFIENZEFE. BN RS XESINTAR:

Range-Range

—_

Range-List
Range-Hash
List-Range
List-List
List-Hash
Hash-Range
Hash-List
Hash-Hash

© N O UK~ WN

A E=
Intervaly XEREEED XAI—FMIHIIN, BRIASZF RO XIBSEPEX

Interval$ X,

“RHPEXRN—FS X RS XD KEHRZHE15,

3.2.2.6 D XFRXNESNIEEREEER D

fE£GaussDB Kernel#ZELHlA, 5 XFZHIBAVIENBGIEIIZELLIED XRFB IS X
REAEOEIFHE, ENBE LS XEIGSVEIBIENTHEEEEM: (1) heap-insert
HEREAN. (2) partition-routing> XEHBMERS, WE3-3FR, HheapE®X
HEANERtuple NEXTZheapRAYBEH BEIZEI D EHBRNDXEFLAH, Mo XEHEED
PERRS X IREEMtupleTTEIBA RIS MpartRelf9ialgh, FHHEHS KBRS ERSEL—
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K. “HHXHEA, FEAZAEF RS XBIL—RPXZS—ERBRIE, WIRHE
ERFRIRER .

B 3-3 TiEEID XEHIEEAN

______________________________

FE ST EIRREAN AR E ST
1. HEXFEFRHeapKiEA:

a. BFEIENL

b. heapHiEHEA

c. ZBIFENbuildfilL (=)
2. PXFESXIER:
a. EHEREXZIEMNK
b. MHIEIRMLI, BIEDXEpartRelAAFE. FIEHIREIERIBEF
(11 %88
PREANMTREEEEITASIESELINSERTIEQRIL, UPDATEZESRNIIEES TEHK
X R EEHAYSTAH T DELETER/EAAGEHITINSERT, FELEAWELZINSERTIEAHEE

.

RIS XEERRBEAZENZRS- 1R

x 3-1 BHEFXZE

SEBR BRERSEERE SCHA LA ER
SBEDX (Range O(logN) EHF —4ybinary-searchSCHl
Partition )
BfES X (Interval O(logN) HTF "4 binary-search3CIj
Partition )

IE% 72X (Hash- o(1) EHTF key-partOidlaF& LM
Partition )
FIFESX ( List- o(1) HTF key-partOidia#s &=L
Partition )
R4 X (List/List) | O(1) + O(1) AEHIAE
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PERBERX EBHEEERE SCHEIA TR AR

RS IX ( List/ O(1) +0(1) =0(1) | BHE+—nEHK
Range )

/X (List/ O(1) +O(1) =0(1) | laFH+IE%H
Hash )

45X (Range/ O(1) +0(1) =0(1) | ZH&EHK+EHE
List )

Z#5X (Range/ O(1) +O(1) =0(1) | ZHREH+"HEIX
Range )

— %X (Range/ O(1) + O(1) = 0(1) | ZHEH+IEH
Hash )

X (Hash/ O(1) +0(1) =0(1) | IAHE+I8%
List )

/X (Hash/ O(1) +0(1) =0(1) | BBHE+=HE
Range )

X (Hash/ O(1) +0(1) =0(1) | IHE+E%E
Hash )

A EE

D XBHENFENEZERIES AR THN S, KEBITEEFRES XAZRE, HEIE

D XFXED HEIMENRIFFE, XEDFHEERZLHIESN LREARMEERATIR

FERCPULLIRRE . RRE. ME/AFNLRAERX, BEYULAEEIAS:

o x86MRFBEEFE N —hD XFELLEBRISNMRESIEE10%LARN, —HKHDKXE
EbE B FRRE(K20%LAA .

e ARMIRSBEIF=TH20%. 30%), I&ERIX86FIARMISEIMRLIRMESIHIETERR
=N XERFIn-memoryit&EiRiins, FRx86IRECPUERIZIESAMIERE £
B&{LFarm,

3.2.3 o XEARFEH

3.2.3.1 SIEnXF*E

EEES KR (BIB—RHKE)

HFSQLIESINALRAFIRESHEME, SQUEZMEELLEZ:, PXEREFEWML, SX
EHEERT IR ERE IS XREM FFERS X BN, AltHS XEFNEXRE
OB 2% EEIES XFECREATE TABLEEGI#TH FEPARTITION BYiEGIERSY,
RIIHEERS XX = MIT=x:

1. X8 (partType ) : HADXEIDXEKREE, 5 5BRANGE/INTERVAL/
LIST/HASH
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2. PXEE (partkey) : RS XFENSDXT, BEIRANGE/LISTOXZIFSS (R
48131651 ) X%, INTERVAL/HASHS X HTIH8H5IHX .

3. ﬁ;;glzjﬁéﬁft (partExpr) : AP RREKRSXESN, BIRESH XKAIXIN
AR5 9&%0

X = EBTTEEEERIEDNIPartition By Clause=& (AN, PARTITION BY

partType (partKey) ( partExpr[partExpr]-+-) o 7=RGIGNT:
CREATE TABLE [ IF NOT EXISTS ] partition_table_name

[ /* ZEPB R T EiEZRAICreate Table */
{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]
| table_constraint
| LIKE source_table [ like_option [...] ]}, -.. ]
1
)
[ WITH ( {storage_parameter = value} [, ... 1) ]
[ COMPRESS | NOCOMPRESS ]
[ TABLESPACE tablespace_name ]
[+ BESXiZ=R, HEAINTERVALFONBEfRS XS */
PARTITION BY RANGE (partKey) [ INTERVAL (‘interval_expr') [ STORE IN (tablespace_name [, ...1) 11 (
partition_start_end_item [, ... ]
partition_less_then_item [, ... ]

)
[* FIRDXIGR */
PARTITION BY LIST (partKey)

(
PARTITION partition_name VALUES (list_values_clause) [ TABLESPACE tablespace_name [, ... ] ]

)
[ BHEPXGR*/
PARTITION BY HASH (partKey) (
PARTITION partition_name [ TABLESPACE tablespace_name [, ... ] ]

)

[* FRB/XADERTTE */

[ { ENABLE | DISABLE } ROW MOVEMENT J;

& LaER

1. Range/Listp XEATIEF16 1M XEE, Interval/HashD XX LTINS XEE, =
FHXATIFIND X,

2. Intervaly X{XSZiEATE)/ HEBEIEZEEY, Interval o RASHFE _ R P XEHE
i#,

3. BRIRFELXIN, PREREEEATE, SNDMUEISHITIREGE ., H—HF)
4h: Rangen XFREXBEMAXVALUES X/Listsr XERENX BDEFAULT X o

4. DREFEAEN10485754, AILUBEKRED W SSH=00IFK, BN XEEINS
SHEFHIEEUEIN, HIWRERFOMERE, — R FRENRMSAEND XEE
14200,

B RHXE

“HHXZE, AJLIEHEN—RSXERNT R, RN XEFXHE—ESXE—KEZE
ERATLIAMFEIRE, SRR ERE— RS RTREN. N EMS, %K
P EEXNDXHREZHRN—RD XREMRL, —ROXNSRAERFRED
CREATE TABLE PARTITION, ERH_—HHXEHEHES: Range-RangefS X,
Range-List43[X . Range-Hash4[X. List-Range43[X. List-Lists3X. List-Hash%y
X. Hash-Range3X. Hash-List{3X. Hash-Hash$* X%, BrEI_HKHD XIIFT
Fx, ZRDXEIENRGIENT:

CREATE TABLE [ IF NOT EXISTS ] subpartition_table_name

[ /* iZEHMp R T EiERMICreate Table */
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{ 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 ]
[* 2R REMRIERS */
PARTITION BY {RANGE | LIST | HASH} SUBPARTITOIN BY {RANGE | LIST | HASH}

(
PARTITION partition_name partExpr-- /* E—EHX */

SUBPARTITION partition_name partExpr ---
SUBPARTITION partition_name partExpr ---

Do
PARTITION partition_name partExpr- /* E—EHX */
(
SUBPARTITION partition_name partExpr ---
SUBPARTITION partition_name partExpr ---
Do

)
[ { ENABLE | DISABLE } ROW MOVEMENT J;

HABLER

RS XZIFLIST/HASH/RANGES REUEFERAAES -
TS XIHEPNIFRES X,

TR KPR IntervalZEBIS XHVES -
“RpXinsEd, 2 XS ERA1048575,

M wnN =

P XFHD XIBXAIE S BT LAFERZELIIES X FRAJALTER-TABLEGR SHITH XE
g, ERNSXEHEXEEEE:

1. EINHSKX

fIERS X

ER /B0 XEWE

ISP X

BHIX

‘X

Rian X

8. EMBENPKX

U EERANS XEMTEEGETITEERALTER TABLEEGHITT R, EFEAA
Fé‘ﬁﬂfﬁ?‘ﬁﬂﬁ“ PEREREMHTENERNEAEZREIIIT:

ALTER TABLE [ IF EXISTS ] { table_name [*] | ONLY table_name | ONLY ( table_name )}
action [, ... 1;

DXERALTER TABLEEERIERGAESEHRREEEE. (FREEH) P “SQLs
% > SQLiE;% > ALTER TABLE PARTITIONFIALTER TABLE SUBPARTITION” E75,

No ok~

3.2.3.2 X% DML &ifiEg

AT O XL EFRAEREERZT, ARNSKERER. EDXEREAEEE
LT RS KRIEIRIELIINRB XA,
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HF P XENZFMERE, GaussDB KernelSZHEHEES XIEIIRIE, 8D XATLA
1BIZPARTITION (partname)@Z&PARTITION FOR (partvalue)ki#1T, WF_HKoKX
RO LAEIISUBPARTITION (subpartname)slZ&SUBPARTITION FOR
(subpartvalue)iEEERM "R DX, IEES XDMLITIFLU T IEKEE:

1. &8 ( SELECT)
2. $BN (INSERT)

3. E#t (UPDATE)

4. 1Bk ( DELETE)

5. ¥EANTEFF (UPSERT)
6. &3 (MERGE INTO)

THEHEE T IEES XMHDMLAYRG:

/* Bl TR R K list_Llist_02 */
CREATE TABLE IF NOT EXISTS list_list_02

id INT,
role VARCHAR(100),
data VARCHAR(100)

)
PARTITION BY LIST (id) SUBPARTITION BY LIST (role)
(
PARTITION p_list_2 VALUES(0,1,2,3,4,5,6,7,8,9)
(
SUBPARTITION p_list_2_1 VALUES ( 0,1,2,3,4,5,6,7,8,9 ),
SUBPARTITION p_list_2_2 VALUES ( DEFAULT ),
SUBPARTITION p_list_2_3 VALUES ( 10,11,12,13,14,15,16,17,18,19),
SUBPARTITION p_list_2_4 VALUES ( 20,21,22,23,24,25,26,27,28,29 ),
SUBPARTITION p_list_2_5 VALUES ( 30,31,32,33,34,35,36,37,38,39 )
)
PARTITION p_list_3 VALUES(10,11,12,13,14,15,16,17,18,19)

SUBPARTITION p_list_3_2 VALUES ( DEFAULT )
)
PARTITION p_list_ 4 VALUES( DEFAULT ),
PARTITION p_list_5 VALUES(20,21,22,23,24,25,26,27,28,29)
(
SUBPARTITION p_list_5_1 VALUES ( 0,1,2,3,4,5,6,7,8,9 ),
SUBPARTITION p_list_5_2 VALUES ( DEFAULT ),
SUBPARTITION p_list_5_3 VALUES ( 10,11,12,13,14,15,16,17,18,19),
SUBPARTITION p_list_5_4 VALUES ( 20,21,22,23,24,25,26,27,28,29 ),
SUBPARTITION p_list_5_5 VALUES ( 30,31,32,33,34,35,36,37,38,39 )
)
PARTITION p_list_6 VALUES(30,31,32,33,34,35,36,37,38,39),
PARTITION p_list_7 VALUES(40,41,42,43,44,45,46,47,48,49)

SUBPARTITION p_list_7_1 VALUES ( DEFAULT )
)
) ENABLE ROW MOVEMENT;
/* BNEIE */
INSERT INTO list_list_02 VALUES(null, 'alice’, 'alice data');
INSERT INTO list_list_02 VALUES(2, null, 'bob data');
INSERT INTO list_list_02 VALUES(null, null, 'peter data');

[* THEE D Kit1TEil */
-- B KEEEPEIE
gaussdb=# SELECT * FROM list_list_02 ORDER BY data;
id | role | data
e R VRV
| alice | alice data
2 | | bob data
| | peter data
(3 rows)
-- BR5Xp_list 45047
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gaussdb=# SELECT * FROM list_list_02 PARTITION (p_list_4) ORDER BY data;
id | role | data
| |
| alice | alice data
| | peter data
(2 rows)
-- Eif(100, 100) XTI RO — Ko XAVEHE, BI”4Kks Xp_Llist_4_subpartdefault1
gaussdb=# SELECT * FROM list_list_02 SUBPARTITION FOR(100, 100) ORDER BY data;
id | role | data
| |
| alice | alice data
| | peter data
(2 rows)
-- B Xp_list_ 2 #iE
gaussdb=# SELECT * FROM list_list_02 PARTITION (p_list_2) ORDER BY data;
id | role | data
S |
2| | bob data
(1 row)
-- E1§(0, 100)FTXIRIAY — R XAIEIE, BI"HKHXp_list_2_2
gaussdb=# SELECT * FROM list_list_02 SUBPARTITION FOR (0, 100) ORDER BY data;
id | role | data
S |
2| | bob data
(1 row)

[* MIEE S XMIUD */

-- MRS Xp_list_5HRHIE ZREEE

gaussdb=# DELETE FROM list_list_02 PARTITION (p_list_5);

- IBES Xp_list_7_VEANFIE, BTFHIEAFTEIZoXAR, BARE

gaussdb=# INSERT INTO list_list_02 SUBPARTITION (p_list_7_1) VALUES(null, 'cherry', 'cherry data');
ERROR: inserted subpartition key does not map to the table subpartition

- B—RKH X{E100FTED XEIRHITER

gaussdb=# UPDATE list_list_02 PARTITION FOR (100) SET id = 1;

3.3 S R=EFHMMK
3.3.1 HXBI;

3.3.1.1 P XFEEHSEIR

HFRRFHPEFEFEBHNSXEETEY, EMAEMEBEXTindexscan,
bitmap indexscan. indexonlyscanF&FHESHIEETRSE JLH’Ej]E'J*i 2, TRRDX
st . EFESIINREFHPFEEVEE I DPXBEFER, WFEE23 1D K
NP XE, 88FEs XEFERNA,

$Iu\%$§§§?ﬁtﬂTﬁﬁﬁ :

1. ZFEFPEEH: X ZHK DX,
2. IFOXEEE: ,BI X, ERFAX. BEDSX. FIRSK.
3. _ﬁthi‘% KRR RFRIAR (<, <=, =, >=, >) | BEREN. FERK
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A ER
o BRIFFSENAITFEIRIAN.
. XT;I; "R RFBE—RDXIEDET, AR KBRITIREGH—T

. ﬁ?i?—; XREIR, EITRIEMITERED X ERIT RS adEiRI s IZ%E":
J, MieslEBNINGEEES, JSERERMES X LIRS, kD
IX%EJ:?E?E%

HSEIR S IF R BB S B REIAN T :

a. LEEERIAT(

—-BlESXZE

CREATE TABLE t1 (c1 int, c2 int)

PARTITION BY RANGE (c1)

(
PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20),
PARTITION p3 VALUES LESS THAN (MAXVALUE)

)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 = 1;
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 =1)
Selected Partitions: 1
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 < 1;
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 < 1)
Selected Partitions: 1
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 > 11;
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 2
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 > 11)
Selected Partitions: 2..3
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 is NULL;
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
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Filter: (t1.c1 IS NULL)
Selected Partitions: 3
(7 rows)
b. BIEFREAT
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 =1 AND c2 = 2;
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1 =1) AND (t1.c2 = 2))
Selected Partitions: 1
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE ¢1 =1 OR c1 = 2;
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1 =1) OR (t1.c1 = 2))
Selected Partitions: 1
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE NOT c1 = 1;
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 <> 1)
Selected Partitions: 1..3
(7 rows)

c. HEEBERAH
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 IN (1, 2, 3);
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY ('{1,2,3}:integer[]))
Selected Partitions: 1
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 = ALL(ARRAY[1,
2, 3]);
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 0
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ALL ('{1,2,3}:integer[]))
Selected Partitions: NONE
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 = ANY(ARRAY[1,
2, 3]);
QUERY PLAN
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Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY ('{1,2,3}":integer[]))
Selected Partitions: 1
(7 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 =
SOME(ARRAY[1, 2, 3]);
QUERY PLAN

Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY ('{1,2,3}":integer[]))
Selected Partitions: 1
(7 rows)

o EFSEIRAIFHHMENTSBERAIIIT:
a. FEARFRER

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 = ALL(SELECT c2

FROM t1 WHERE c1 > 10);
QUERY PLAN

Partition Iterator
Output: public.t1.c1, public.t1.c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: public.t1.c1, public.t1.c2
Filter: (SubPlan 1)
Selected Partitions: 1..3
SubPlan 1
-> Materialize
Output: public.t1.c2
-> Partition Iterator
Output: public.t1.c2
Iterations: 2
-> Partitioned Seq Scan on public.t1
Output: public.t1.c2
Filter: (public.t1.c1 > 10)
Selected Partitions: 2..3
(17 rows)

3.3.1.2 9 XTI
S TFRREUPEFESETENS XETEED, BTN AR

ESH, EEEMER{NAEsemindexscan, bitmapindexscan. indexonlyscanZ&
FIEREZHAIRENT, BESTENTSEMEBREHESHE, TP Xk, BFES
RREZFEHPFEEVEE I DREFER, WTFEESIDXENSXE, 881F
RO XEFERT, Baips XERDSHENZIFPBEG SIS IR RIT=.

3.3.1.2.1 PBE #3550k
PBERNSEER 4 BN N~ :
1. ZEFPXER: —KkHpX. —FHKXK,
2. HTIEHXER: BESX. @RSX. BESK. FIESKX.
3. HEFRRHER: WRERR (<, <=, =, >=, >) | BERER. HEKE
.
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4 TEHHRRERESENRE: MTFXRALIEEEROFEMImmutableiz
AT PBERNAS AL

A E=

o PBEENAEIRYZIHFRIAT. i, immutableRZ], stable®#, FIFF&EIH
FiAz{FvolatileERE . Xt FstableRZ], Uto_timestampZERBUEIEERKEL, TIRES
SCUCSHZM, HINBIRER ., AT RIFEEENA, ERAILUEdanalyzeZk
B4R gplanf#

o MHFPBERNSEIR EE Fgeneric planfy8its, B AFIRME S 2 A REPBERISEIR;
B, BEIRESH plan_cache_mode = 'force_generic_plan', #Ef&custom planfd

Fifto
o WF-RKDXFIEE—RDXNERED, FHFH RO XRRISRFMH—F
B

o PBERISEIR ISRV ENG S BARAIINT:

a. teFIL{
-BlIESXE
CREATE TABLE t1 (c1 int, c2 int)
PARTITION BY RANGE (c1)
(
PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20),
PARTITION p3 VALUES LESS THAN(MAXVALUE)
)
-RESH
gaussdb=# set plan_cache_mode = 'force_generic_plan’;

gaussdb=# PREPARE p1(int) AS SELECT * FROM t1 WHERE c1 = $1;

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p1(1);
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = $1)
Selected Partitions: 1 (pbe-pruning)
(7 rows)

gaussdb=# PREPARE p2(int) AS SELECT * FROM t1 WHERE c1 < $1;

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p2(1);
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 < $1)
Selected Partitions: 1 (pbe-pruning)
(7 rows)

gaussdb=# PREPARE p3(int) AS SELECT * FROM t1 WHERE c1 > $1;

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p3(1);
QUERY PLAN
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Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 > $1)
Selected Partitions: 1..3 (pbe-pruning)
(7 rows)
b. BEFRAN
gaussdb=# PREPARE p5(INT, INT) AS SELECT * FROM t1 WHERE c1 = $1 AND c2 = $2;
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p5(1, 2);
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1 = $1) AND (t1.c2 = $2))
Selected Partitions: 1 (pbe-pruning)
(7 rows)

gaussdb=# PREPARE p6(INT, INT) AS SELECT * FROM t1 WHERE c1 = $1 OR c2 = $2;

PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p6(1, 2);

QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1 = $1) OR (t1.c2 = $2))
Selected Partitions: 1..3 (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p7(INT) AS SELECT * FROM t1 WHERE NOT c1 = $1;
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) execute p7(1);

QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 <> $1)
Selected Partitions: 1..3 (pbe-pruning)
(7 rows)
c. ¥AEFRER
gaussdb=# PREPARE p8(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 IN ($1, $2, $3);

PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p8(1, 2, 3);

QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY (ARRAY[$1, $2, $3]))
Selected Partitions: 1 (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p9(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 NOT IN ($1, $2, $3);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p9(1, 2, 3);
QUERY PLAN
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Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 <> ALL (ARRAY[$1, $2, $3]1))
Selected Partitions: 1..3 (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p10(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 = ALL(ARRAY[$1, $2,
$3]);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p10(1, 2, 3);

QUERY PLAN

Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ALL (ARRAY[$1, $2, $31))
Selected Partitions: NONE (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p11(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 = ANY(ARRAY[$1, $2,
$3]);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p11(1, 2, 3);

QUERY PLAN

Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY (ARRAY[$1, $2, $3]))
Selected Partitions: 1 (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p12(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 = SOME(ARRAY[$1,
$2, $3]);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p12(1, 2, 3);

QUERY PLAN

Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY (ARRAY[$1, $2, $31))
Selected Partitions: 1 (pbe-pruning)
(7 rows)

d. REGGANAIRTUEIR
gaussdb=# set plan_cache_mode = 'force_generic_plan’;
gaussdb=# PREPARE p13(TEXT) AS SELECT * FROM t1 WHERE c1 = $1;

PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p13('12");

QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ($1):bigint)
Selected Partitions: 2 (pbe-pruning)
(7 rows)

e. immutablepRZg
gaussdb=# PREPARE p14(TEXT) AS SELECT * FROM t1 WHERE c1 = LENGTHB($1);
PREPARE
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gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p14('hello');
QUERY PLAN

Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = lengthb($1))
Selected Partitions: 1 (pbe-pruning)
(7 rows)

o  PBEGIESEIRASTIFAY AU R BAREIN T :
a. FEEFRER

gaussdb=# PREPARE p15(INT) AS SELECT * FROM t1 WHERE c1 = ALL(SELECT c2 FROM t1

WHERE c1 > $1);

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p15(1);
QUERY PLAN

Partition Iterator
Output: public.t1.c1, public.t1.c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: public.t1.c1, public.t1.c2
Filter: (SubPlan 1)
Selected Partitions: 1..3
SubPlan 1
-> Materialize
Output: public.t1.c2
-> Partition Iterator
Output: public.t1.c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: public.t1.c2
Filter: (public.t1.c1 > $1)
Selected Partitions: 1..3 (pbe-pruning)
(17 rows)

b. REUEGTAEEMAIRIVIEHR
gaussdb=# PREPARE p16(name) AS SELECT * FROM t1 WHERE c1 = $1;
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p16(12);
QUERY PLAN

Partition Iterator
Output: c1, c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1):text = ($1):text)
Selected Partitions: 1..3
(7 rows)

c. stable/volatileFRZg

gaussdb=# create sequence seq;

gaussdb=# PREPARE p17(TEXT) AS SELECT * FROM t1 WHERE c1 = currval($1);--volatileERE{A3Z

ESELL

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p17('seq');
QUERY PLAN

Partition Iterator
Output: c1, 2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1):numeric = currval(($1):regclass))
Selected Partitions: 1..3
(7 rows)
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3.3.1.2.2 SHLIRREAESER
SNBSS T BRI FAR:

1. ZFPEREH: —KZpK. ZHHK,

2. TEFPXEE: BESKX. EESX. BELX. JIFRSEX.

3. ZIFEFEA: indexscan. indexonlyscan. bitmapscan,

4. ZHEEFRAARE: WRFER (<, <=, =, >=, >) | BEXRER.
A\ EE

SHUBENSERATHFEIIFRIAN, FX#istableflvolatilel®#, IS
QueryBlockZ2# L8R, A~2#FBitmapOr, BitmapAnd&+,

o SHMUREMNSERSHFRIHEIZR BAREINT:

a. LERERIAT(
-GS XERFERS|
CREATE TABLE t1 (1 INT, c2 INT)
PARTITION BY RANGE (c1)

PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20),
PARTITION p3 VALUES LESS THAN (MAXVALUE)

CREATE TABLE t2 (c1 INT, c2 INT)
PARTITION BY RANGE (c1)

PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20),
PARTITION p3 VALUES LESS THAN (MAXVALUE)

)

CREATE INDEX t1_c1 ON t1(c1) LOCAL;

CREATE INDEX t2_c1 ON t2(c1) LOCAL;

CREATE INDEX t1_c2 ON t1(c2) LOCAL;

CREATE INDEX t2_c2 ON t2(c2) LOCAL;

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t2 JOIN t1 ON t1.c1 = t2.c2;
QUERY PLAN

Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Selected Partitions: 1..3
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: PART
-> Partitioned Index Scan using t2_c1 on public.t1
Output: t1.c1, t1.c2
Index Cond: (t1.c1 = t2.c2)
Selected Partitions: 1..3 (ppi-pruning)
(15 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t2 JOIN t1 ON t1.c1 < t2.c2;
QUERY PLAN

Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator
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Output: t2.c1, t2.c2

Iterations: 3

-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Selected Partitions: 1..3

-> Partition Iterator

Output: t1.c1, t1.c2

Iterations: PART

-> Partitioned Index Scan using t2_c1 on public.t1
Output: t1.c1, t1.c2
Index Cond: (t1.c1 < t2.c2)

Selected Partitions: 1..3 (ppi-pruning)
(15 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t2 JOIN t1 ON t1.c1 > t2.c2;
QUERY PLAN

Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Selected Partitions: 1..3
-> Partition Iterator

Output: t1.c1, t1.c2
Iterations: PART
-> Partitioned Index Scan using t2_c1 on public.t1
Output: t1.c1, t1.c2
Index Cond: (t1.c1 > t2.c2)
Selected Partitions: 1..3 (ppi-pruning)
(15 rows)
b. BiEFRIAR
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t2 JOIN t1 ON t1.c1 = t2.c2
AND t1.c2 =2;
QUERY PLAN

Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Selected Partitions: 1..3
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: PART

-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2

Index Cond: (t1.c1 = t2.c2)
Filter: (t1.c2 = 2)

Selected Partitions: 1..3 (ppi-pruning)
(16 rows)

o SHNWREMNSERASZIFAIERIZ S BRI :

a. BitmapOr/BitmapAnd&—F
gaussdb=# SET enable_seqgscan=off;

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t2 JOIN t1 ON t1.c1 = t2.c2 OR
tl.c1 =2;
QUERY PLAN

Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Seq Scan on public.t2
Output: t2.c1, t2.c2
-> Partition Iterator
Output: t1.c1, t1.c2
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Iterations: 3

-> Partitioned Bitmap Heap Scan on public.t1
Output: t1.c1, t1.c2
Recheck Cond: ((t1.c1 = t2.c2) OR (t1.c1 = 2))
Selected Partitions: 1..3
-> BitmapOr
-> Partitioned Bitmap Index Scan on t1_two
Index Cond: (t1.c1 = t2.c2)
Selected Partitions: 1..3
-> Partitioned Bitmap Index Scan on t1_two
Index Cond: (t1.c1 = 2)

Selected Partitions: 1..3
(18 rows)

b. Fezli%in

gaussdb=# CREATE TABLE t3(c1 TEXT, c2 INT);
CREATE TABLE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 JOIN t3 ON t1.c1 = t3.c1;
QUERY PLAN

Nested Loop
Output: t1.c1, t1.c2, t3.c1, t3.c2
-> Seq Scan on public.t3
Output: t3.c1, t3.c2
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: 3
-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2
Index Cond: (t1.c1 = (t3.c1)::bigint)
Selected Partitions: 1..3
(11 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 JOIN t3 ON t1.c1 =
LENGTHB(t3.c1);

QUERY PLAN

Nested Loop
Output: t1.c1, t1.c2, t3.c1, t3.c2
-> Seq Scan on public.t3
Output: t3.c1, t3.c2
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: 3

-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2

Index Cond: (t1.c1 = lengthb(t3.c1))
Selected Partitions: 1..3
(11 rows)

3.3.2 P XEFHITHMN

3.3.2.1 PI ik
in=fEiR

EHRD XERZEEG, HiTREIPartition Iterator&FEIECIHE— DK, HD
XEERIE— M9 XAET, Partition Iterator& FE Rk ETIEMSRIER, IS
S THBRPartition Iterator&F, RILABGEHITI—LEARMERNITFE. ATFHITRRY

PIPELINEZ2#3, Partition IteratorEFSEEHT, EHREERANGSE NER
Partition Iterator&FRIWEE 5T W o
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ANl

iBib&Partition Iterator&EFEGUCS#partition_iterator_eliminationFFB/E7 84
R, T

CREATE TABLE test_range_pt (a INT, b INT, c INT)
PARTITION BY RANGE (a)
(
PARTITION p1 VALUES LESS THAN (2000),
PARTITION p2 VALUES LESS THAN (3000),
PARTITION p3 VALUES LESS THAN (4000),
PARTITION p4 VALUES LESS THAN (5000),
PARTITION p5 VALUES LESS THAN (MAXVALUE)
)JENABLE ROW MOVEMENT;

gaussdb=# EXPLAIN SELECT * FROM test_range_pt WHERE a = 3000;
QUERY PLAN

Partition Iterator (cost=0.00..25.31 rows=10 width=12)
Iterations: 1
-> Partitioned Seq Scan on test_range_pt (cost=0.00..25.31 rows=10 width=12)
Filter: (a = 3000)
Selected Partitions: 3
(5 rows)

gaussdb=# SET partition_iterator_elimination = on;

SET

gaussdb=# EXPLAIN SELECT * FROM test_range_pt WHERE a = 3000;
QUERY PLAN

Partitioned Seq Scan on test_range_pt (cost=0.00..25.31 rows=10 width=12)
Filter: (a = 3000)
Selected Partitions: 3

(3 rows)

FEEIMNLIERFEG
1. GUCZ¥partition_iterator_eliminationFFiB2/5, BMILEEEIRERIET— 19D
BY, BirasMAeAeeER.
JBBRPartition Iterator8 FAZ I _ o XX,

¥Fcplan, xIFERgplanifs, 15 X#a = $1 (BMUCEEMER BT LABIREI—
MR KAAER ) -

4. 373#5SeqScan. Indexscan. Indexonlyscan. Bitmapscan. RowToVec. Tidscan
8%

XHHTF/PI7F, astore/ustorefFfif5|2, z#FSQLBypass.
Partition IteratorBF FEEFEXIFHScanBFiY, A ZiFHER

X

3.3.2.2 Merge Append

ins=TER

L pXFHITEBHEFRT, BESQLSIZASLI S 25 @i Partition Iterator +
PartitionScanX39 X F M E S ARHITSortHEFFIRIE, XIEHLIFIBEIES XD
IApEsLEER T2 BHEE, (BUORDER BYHERIIG S ASMEFRNES|, AEE0
BFEHREENTER A, FXXRER, BRioXESZF T 2 XAHHEEFRITER
B, FIFIMergeAppendfIHATHLHEIMIH D X ZRATHEFALE
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ANl

2 XZEMergeAppendBIHATHLHIRBIGIT :

CREATE TABLE test_range_pt (a INT, b INT, c INT)
PARTITION BY RANGE(a)
(
PARTITION p1 VALUES LESS THAN (2000),
PARTITION p2 VALUES LESS THAN (3000),
PARTITION p3 VALUES LESS THAN (4000),
PARTITION p4 VALUES LESS THAN (5000),
PARTITION p5 VALUES LESS THAN (MAXVALUE)
)JENABLE ROW MOVEMENT;
INSERT INTO test_range_pt VALUES
(generate_series(1,10000),generate_series(1,10000),generate_series(1,10000));
CREATE INDEX idx_range_b ON test_range_pt(b) LOCAL;
ANALYZE test_range_pt;

gaussdb=# EXPLAIN ANALYZE SELECT * FROM test_range_pt WHERE b >10 AND b < 5000 ORDER BY b

LIMIT 10;
QUERY PLAN

Limit (cost=0.06..1.02 rows=10 width=12) (actual time=0.990..1.041 rows=10 loops=1)
-> Result (cost=0.06..480.32 rows=10 width=12) (actual time=0.988..1.036 rows=10 loops=1)

-> Merge Append (cost=0.06..480.32 rows=10 width=12) (actual time=0.985..1.026 rows=10 loops=1)

Sort Key: b

-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998

width=12) (actual time=0.256..0.284 rows=10 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 1

-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998

width=12) (actual time=0.208..0.208 rows=1 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 2

-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998

width=12) (actual time=0.205..0.205 rows=1 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 3

-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998

width=12) (actual time=0.212..0.212 rows=1 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 4

-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998

width=12) (actual time=0.092..0.092 rows=0 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 5

Total runtime: 1.656 ms

(20 rows)

%A XFEMergeAppendEF
gaussdb=# SET sql_beta_feature = 'disable_merge_append_partition’;
SET

gaussdb=# EXPLAIN ANALYZE SELECT * FROM test_range_pt WHERE b >10 AND b < 5000 ORDER BY b

LIMIT 10;
QUERY PLAN

Limit (cost=296.85..296.88 rows=10 width=12) (actual time=33.559..33.565 rows=10 loops=1)

-> Sort (cost=296.85..309.33 rows=10 width=12) (actual time=33.555..33.557 rows=10 loops=1)

Sort Key: b
Sort Method: top-N heapsort Memory: 26kB

-> Partition Iterator (cost=0.00..189.00 rows=4991 width=12) (actual time=0.352..27.176 rows=4989

loops=1)
Iterations: 5

-> Partitioned Seq Scan on test_range_pt (cost=0.00..189.00 rows=4991 width=12) (actual

time=16.874..25.637 rows=4989 loops=>5)
Filter: ((b > 10) AND (b < 5000))
Rows Removed by Filter: 5011
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Selected Partitions: 1..5
Total runtime: 33.877 ms
(11 rows)

MergeAppendH{T 5 Ui/ N EBHRITHI.

FRRIRAREM

Lo XITFHEERR AIndex/Index OnlyRT, A SziEMergeAppendiTHlEl,
DXERERKTFIRS, A2k FMergeAppenditiTHlEl .

O XK EEBEYE IbtreeR5 AT, AZiFMergeAppendHiTHH o
HSQLEALImitFaRY, Az FMergeAppendHiTHlEl .
HoOXIAWATINREEFilter, A3Z3FMergeAppendiTHlEl .

HGUCS#sql_beta_feature = 'disable_merge_append_partition'ls, B4R
MergeAppendig&iZ,

o vk~ wWwN =

3.3.2.3 Max/Min

IpRTER

LD XFFEHAmMin/maxiREAT, BESQLS|ZEAILIM A X E5LEiT Partition Iterator
+ PartitionScanyd4y XEMEEFIAFTHITSort + Limitig(E, RS XEER51H
H, AJENEN S KETLMIURIE, RKiEmin/max(8, &EEDXE_EMSort +
Limitig{E, XD XE EMSortht, RFENDXELKEmin/max(@, FrlASortdy
HIRSRO XEHEE, XAEHRARIRED T SortAOFFE

aR]l
S XEMax/MintAtREIENT:

CREATE TABLE test_range_pt (a INT, b INT, c INT)
PARTITION BY RANGE(a)
(
PARTITION p1 VALUES LESS THAN (2000),
PARTITION p2 VALUES LESS THAN (3000),
PARTITION p3 VALUES LESS THAN (4000),
PARTITION p4 VALUES LESS THAN (5000),
PARTITION p5 VALUES LESS THAN (MAXVALUE)
)JENABLE ROW MOVEMENT;
CREATE INDEX idx_range_b ON test_range_pt(b) LOCAL;
INSERT INTO test_range_pt VALUES(generate_series(1,10000), generate_series(1,10000),
generate_series(1,10000));

(EETE

gaussdb=# explain analyze select min(b) from test_range_pt;
QUERY PLAN

Aggregate (cost=164.00..164.01 rows=1 width=8) (actual time=6.779..6.780 rows=1 loops=1)
-> Partition Iterator (cost=0.00..139.00 rows=10000 width=4) (actual time=0.099..4.588 rows=10000

loops=1)

Iterations: 5

-> Partitioned Seq Scan on test_range_pt (cost=0.00..139.00 rows=10000 width=4) (actual
time=0.326..3.516 rows=10000 loops=5)

Selected Partitions: 1..5

Total runtime: 6.942 ms
(6 rows)

(E=F

gaussdb=# explain analyze select min(b) from test_range_pt;
QUERY PLAN
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Result (cost=441.25..441.26 rows=1 width=0) (actual time=0.554..0.555 rows=1 loops=1)
InitPlan 1 (returns $2)
-> Limit (cost=441.25..441.25 rows=1 width=4) (actual time=0.547..0.547 rows=1 loops=1)
-> Sort (cost=441.25..466.25 rows=1 width=4) (actual time=0.544..0.544 rows=1 loops=1)
Sort Key: public.test_range_pt.b
Sort Method: top-N heapsort Memory: 25kB
-> Partition Iterator (cost=0.00..391.25 rows=10000 width=4) (actual time=0.135..0.502 rows=5
loops=1)
Iterations: 5
-> Limit (cost=0.00..0.04 rows=1 width=4) (actual time=0.322..0.322 rows=5 loops=5)
-> Partitioned Index Only Scan using idx_range_b on test_range_pt (cost=0.00..391.25
rows=1 width=4) (actual time=0.319..0.319 rows=5 loops=5)
Index Cond: (b IS NOT NULL)
Heap Fetches: 5
Selected Partitions: 1..5
Total runtime: 0.838 ms
(14 rows)

AL IR E R/ N T ERT

B LIREN
1. HHXIFEERIndex, Index OnlyAF, FAziFmin/maxifiit.
2. HPRES|ILIEHE JbtreeR3 (AT, A iEmin/maxiiiit.

3.3.2.4 S XSNEIEHERE

in=TER

SEPXERPBAEEEN R, MRBEANNBTRENES/SH/REAAFHREE, =85
XFINSERTEFHITHATIAL ( FastPath ) o AILABIEHITIHRISRAIMT RS AR 7T
L, AR InsertitRlBISHAFastPath KT

Al
create table fastpath_t1
(
coll int,
col2 text
)
PARTITION BY RANGE(col1)

PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(MAXVALUE)
)

--INSERTEE, HifTFastPath{fift
gaussdb=# explain insert into fastpath_t1 values (0, 'test_insert');
QUERY PLAN

FastPath Insert on fastpath_t1 (cost=0.00..0.01 rows=1 width=0)
-> Result (cost=0.00..0.01 rows=1 width=0)
(2 rows)

--INSERTHS#/EERFIAT, HiTFastPath{fitl
gaussdb=# prepare insert_t1 as insert into fastpath_t1 values($1 + 1 + $2, $2);
PREPARE
gaussdb=# explain execute insert_t1(10, '0');
QUERY PLAN

FastPath Insert on fastpath_t1 (cost=0.00..0.02 rows=1 width=0)
-> Result (cost=0.00..0.02 rows=1 width=0)
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(2 rows)

--INSERTAFEE, TixHifTFastPathfift, EFRERITEEER
gaussdb=# create table test_1(coll int, col3 text);
gaussdb=# explain insert into fastpath_t1 select * from test_1;

QUERY PLAN

Insert on fastpath_t1 (cost=0.00..22.38 rows=1238 width=36)

-> Seq Scan on test_1 (cost=0.00..22.38 rows=1238 width=36)

(2 rows)

EEEINR LIRS

1.

vk W

HZHFINSERT VALUESIEG FAUAITIE(L, BVALUESFAEHEIENEE/28Y
QAT FERINITHN, F2FEE.

NEES LY

ASZFUPSERTIEAIAIHITINML o

FECPUNZRFHRANATRERIGBIFAYEF, EMetaERPEEIS NHIEAS ( 16/
256GBAIF ) EFIm6AHEERFARSNG37FIRIZER, HEERFHAZI30%LA L.

3.3.3 9 XZ&E5|
P XELEES | HEE =R

1.
2.
3.

Global Non-Partitioned Index
Global Partitioned Index
Local Partitioned Index

HaiiGaussDB Kernel3zi%Global Non-Partitioned IndexfLocal Partitioned IndexZ&
BE5|,

3-4 Global Non-Partitioned Index

IRRRRNEEEEEEOO00000000

Index

partitioned | NEINEEE OEOOE0E
ables
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3-5 Global Partitioned Index

] EEEEEERE | | 000000000

Partitioned
Indexes

vy l L vy vyvvvy
;’afﬁtiﬂned ] ] o] ] ] [ (][] ] 0] ] ) ]
ables

3-6 Local Partitioned Index

IPaLrtitioned
nexes OnOmmmeEEmE| |[ooEEm Oo0OmEm

R

:_'artitioned OREODONEEN 09 )] ]
ables

#y3R

o HXEZES|HHLOCALEE|SGLOBALZES|: LOCALES | SENMNEKRS XLPE,
MGLOBALZ S |NXI R EEN XK o

o MH—RINFRIRMNAREESE D XBIENLIREIFZELOCALES|, BNE!
Z2GLOBALZS],

(MR

SEREOEERMES RSN BRSO X, BIERGLOBALERS|, RZEBIN(EMLOCALER
5|, (BFEEEEGLOBALRS |[TESD KYHFIE R FERIMIFHE,

aNl]
o %

CREATE TABLE web_returns_p2
(

ca_address_sk INTEGER NOT NULL ,
ca_address_id CHARACTER(16) NOT NULL ,
ca_street_number CHARACTER(10) ,
ca_street_name CHARACTER VARYING(60) ,
ca_street_type CHARACTER(15) ,
ca_suite_number CHARACTER(10) ,
ca_city CHARACTER VARYING(60) ,
ca_county CHARACTER VARYING(30) ,
ca_state CHARACTER(2) ,
ca_zip CHARACTER(10) ,
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ca_country CHARACTER VARYING(20) ,
ca_gmt_offset NUMERIC(5,2) ,
ca_location_type CHARACTER(20)

)
PARTITION BY RANGE (ca_address_sk)

(

)

EN
o 1l
o (B

PARTITION P1 VALUES LESS THAN(5000),
PARTITION P2 VALUES LESS THAN(10000),
PARTITION P3 VALUES LESS THAN(15000),
PARTITION P4 VALUES LESS THAN(20000),
PARTITION P5 VALUES LESS THAN(25000),
PARTITION P6 VALUES LESS THAN(30000),
PARTITION P7 VALUES LESS THAN(40000),
PARTITION P8 VALUES LESS THAN(MAXVALUE)

ABLE ROW MOVEMENT;

]

BlZE S XFELOCALZES |tpeds_web_returns_p2_index1, FBEEZRS|HXMIZ

FRo
gaussdb=# CREATE INDEX tpcds_web_returns_p2_index1 ON web_returns_p2 (ca_address_id)
LOCAL;

SERBETHUTER, WRREIEKIN.

CREATE INDEX

8325 XELOCALZE S |tpcds_web_returns_p2_index2, FIEEZXRI|HXAIZ

o
gaussdb=# CREATE INDEX tpcds_web_returns_p2_index2 ON web_returns_p2 (ca_address_sk)
LOCAL
(
PARTITION web_returns_p2_P1_index,
PARTITION web_returns_p2_P2_index TABLESPACE example3,
PARTITION web_returns_p2_P3_index TABLESPACE example4,
PARTITION web_returns_p2_P4_index,
PARTITION web_returns_p2_P5_index,
PARTITION web_returns_p2_P6_index,
PARTITION web_returns_p2_P7_index,
PARTITION web_returns_p2_P8_index
) TABLESPACE example2;

SERBTHUTER, WRREIZERKI.

CREATE INDEX

874 XEGLOBALZS|tpcds_web_returns_p2_global_index.,
gaussdb=# CREATE INDEX tpcds_web_returns_p2_global_index ON web_returns_p2
(ca_street_number) GLOBAL;

SERBTHUTER, WRREIEKIN.

CREATE INDEX
RS D XAER=E

1825 |93 Xweb_returns_p2_P2_indexH9Z& =S8 sexample1,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P2_index TABLESPACE example1;

SERBTHUTER, WRRIELKI.

ALTER INDEX

&M ZE5 |9 Xweb_returns_p2_P3_indexfd& =S8 sexample2.,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P3_index TABLESPACE example2;

SERETAUTER, WRMEKLI .

ALTER INDEX

o EMRER3IDKX

HATU TS ItEB |9 Kweb_returns_p2_P8_index&E s
web_returns_p2_P8_index_new,
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gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 RENAME PARTITION
web_returns_p2_P8_index TO web_returns_p2_P8_index_new;

SERBTHUTER, WRREBBZML.

ALTER INDEX
o HEFERS|
- BT TaSERRATRAREXFREERS.

gaussdb=# SELECT RELNAME FROM PG_CLASS WHERE RELKIND="i' or RELKIND="';

- HITUTaRLERREERSIIER.

gaussdb=# \di+ tpcds_web_returns_p2_index2

o MIBRZSI

gaussdb=# DROP INDEX tpcds_web_returns_p2_index1;

SERBTAUNTER, WFRTMIPRELI

DROP INDEX

3.4 P XFIZHETE

gli%%éfﬁ'féﬁ@% PXEREE., PRERSIEEMDXRWSHETH

o HDXEHE: tHIRHXKDDL, SIEHHIE (Add) . #ifR (Drop) . i
(Exchange) . /%ﬁ: (Truncate ) . 23&I (Split) . &FF (Merge) . #&p
(Move) . ( Rename ) 84,

A R

o WFEHDKX, TR, XKENETESSEHEEre-shuffling, #Z81GaussDB
Kernel R3Z3FSHHash D XEZERVIRIE, SIS (Add) « Mk (Drop) « &
Z (Split) . &F (Merge) X474,

o BRORHIBTEHHRES[FEGlobalZ5 (5%, TTLAEITUPDATE GLOBAL
INDEX?UEEHyE?EGlobal?%I, EIEMIBR ( Drop) . X (Exchange ) | &%
(Truncate ) . 9°Z (Split) « &F ( Merge ) X551,

AR

e KD XDDLxz#Fpartition/subpartitionfpartition/subpartition forfgED XM E%,
BEREREESXE, BEREEES XEXCERE—2XE. tHilEigEs Kpart1HSE
EENX[100, 200 ) , AB4partition part1Fpartition for(150)iXFHHE;XZ 2SN,

o TEZXDDLAHITRMEAER, BFEHITHXDODLIREFRERS XSWSUE, AFPHE
EIFEERN ARSI, —RRmS, 28 (Split) « &3 (Merge ) BIHATRMNIT
AFHEMHSXDDL, SEHXAKNERRX; ik (Exchange ) RN EZRIETF GlobalZE5|
E’\Jgﬁﬁiﬂvalidationhﬂﬁ; #5h (Move ) FIINIREIFREERI/O; HRH XDDLAHATHMNER
BRI,

o PDRXFREME: RTWREBRINEEI, ETIFHE/XAD XFITIERRITNEE

. ﬁE?ﬁ%I’éﬂ IFAPRERS|/REIDXAAA, sEEEZATAIRSI/RSI
2X, AT H XKEREFSEAIGlobalR5 1K=

o PRFRWSHESTF: HHEXKDDLSSXDQL/DMUERFARS XA, X
EPITEERIF A

MHRRAS 01 (2023-11-23) WA © EARTERABIRAE 55



Z=HIEZE GaussDB
FERIFEIER 3PXE

3.4.1 FES KX

FPTILAEERIZS KRGS X, KEPFISHHT. SaigMoXERF
52X EPRJ91048575, WISAR]T EIRMAEEMELRNS X . RINHEEEERD XS
FAZFNFHE, PREFRAAFAES (SXE *3/1024) MB, SXEEREFEARR
K TFlocal_syscache_thresholdi9{E, EITAFEEREREE S =ELAHEMINEEER.

A\ EE
o FMENDXABEERATFHASHDX L,

3.4.1.1 @BES XEFEMIESX

{SEFHALTER TABLE ADD PARTITIONH LU XiRINEIME S XENREHE, FignX
N ERES AKX TFIHIRE— TP X LERE.

N, XHEES XFErange_salesFiiE— 1 oK,
ALTER TABLE range_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01') TABLESPACE tb1;

A

HEED XEFEMAXVALUES XBY, ToiE#iES X, AJLUERALTER TABLE SPLIT
PARTITIONSSHEINX ., RIS XEHERFEEENE D XERaIE/FERIND
XA9ER .

3.4.1.2 @EfRD XFEHIEHD X

A3ZFFBISALTER TABLE ADD PARTITIONAF S [R[EfRD XERIIED X . SR
EELNEERSXFEE, KiEESBREERS XAINTERVALEEIZ—1 S
EO

fian, xtapsos XFinterval_salesEENINTEIERE, BIEESCIE— DX, ZHX
SEEJ9['2020-07-01', '2020-08-01"), [Ef@5 XAVHTIES Xans2 Msys_p 1 FFHIAELE o

INSERT INTO interval_sales VALUES (263722,42819872,'2020-07-09','E',432072,213,17);

3.4.1.3 @RS KFFHIESX

{FALTER TABLE ADD PARTITIONAILATEF IR S XEFFIES X, FiEH XAIKEME
FEESEEIE— P XIS EES.

Blan, X5IFESXFElist salesFriE— MK,
ALTER TABLE list_sales ADD PARTITION channel5 VALUES ('X') TABLESPACE tb1;

A

LR D XEKEDEFAULT XA, TTixFmigso X, sJLAERALTER TABLE SPLIT
PARTITIONSGSHEIS X,
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3.4.1.4 @—HKD XEHE—R DX

{SEFHALTER TABLE ADD PARTITIONBJLATE Z R 9D XEBFFIE— N —RKHS X, XNMTH
FLMEBRTE—RD XEMIRANGETELISTRE R . WX M IE—RDOX FEHBT
“RHXEN, NEIEESARIEEN IEMNMNAN —ROX; MBXNMFHE—RSXT
RERACRSXEN, NEEESBmMEIE—NRAN RS KX,

flan, "4k XFErange_list_salesFriE—PN—RK o X, HETEEIZUN—HKD
X,
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01")
TABLESPACE tb1
(

SUBPARTITION date_202005_channel1 VALUES ('0', '1', '2"),

SUBPARTITION date_202005_channel2 VALUES ('3, '4', '5') TABLESPACE tb2,

SUBPARTITION date_202005_channel3 VALUES ('6', '7"),

SUBPARTITION date_202005_channel4 VALUES ('8, '9")
)

FHEXT "R XFKrange_list_salesRHITHIE— R D XIRIE
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01")
TABLESPACE tb1;

FEXMITASIMTSQLETFEM .
ALTER TABLE range list_sales ADD PARTITION date 202005 VALUES LESS THAN ('2020-06-01')
TABLESPACE tb1

(
SUBPARTITION date_202005_channel1 VALUES (DEFAULT)
)i

ikl

YR XEHN—RD XKEEAHASHRET, ASZHHEITALTER TABLE ADD PARTITION
WEHE—RHO X,

3.4.1.5 @R XFEHIE_RZDEX
{EFBALTER TABLE MODIFY PARTITION ADD SUBPARTITIONBJLATE — R X EDHT
B NTHHX, XNMTARTLMERE RS X R HIRANGESELISTHIIE R .
fBan, ¥4"#ksyXZFErange_list_salesfdate 202004 — PR HX

ALTER TABLE range_list_sales MODIFY PARTITION date_202004 ADD SUBPARTITION date_202004_channel5
VALUES ('X') TABLESPACE tb2;

ikl

TR XEA RS XKEEAHASHET, ASZHFBITALTER TABLE MODIFY
PARTITION ADD SUBPARTITION& S#i2 — R X o

3.4.2 ffifgo X

RPALMERRERD KAV KBRAFTERND K. MiFD XALABETIEES XEEL
AP KERHT.
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A EE

o MpRS XABEMERTHASHOX Lo

o HITHIRR D XapS = FEGlobalZE5|%L%8, RILLUEIZUPDATE GLOBAL INDEXFH
kEEEHGlobalZEs|, SERAFBITERGlobalz35],

3.4.2.1 W—hy XFEMERS X

{SFFBALTER TABLE DROP PARTITIONT LABRIEE S XFRAUEAT— DX, XPMTH
FJLUMEREEESXE. ERETXE. JIERSXEL.

Fan, @BdEEs XKZMESEE S XZErange_salesisy Xdate 202005, FEH

GlobalZs|,
ALTER TABLE range_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

HE, BdEEs XEXRISEE S XZFErange_salesd1'2020-05-08' T RAI S X o
HF A UPDATE GLOBAL INDEXFH, H{T1%Z#</5GlobalZE5 &%,
ALTER TABLE range_sales DROP PARTITION FOR ('2020-05-08');

ikl

o UPXEREF—NHOXAS, FZIHEITALTER TABLE DROP PARTITION#R SRS
X,

o UPKENBEPXER, FZIHEITALTER TABLE DROP PARTITION#R SRS
X,

3.4.2.2 W — Ko XEMFE—R DX

{EFHALTER TABLE DROP PARTITIONALAMIFR — Kk KFRAI—P—RD X, XNMTH
ALWERTE—RS KEIRHIRANGESRZLISTHER . HIEESEXINMN RO, UK
—R S X THIERE Z K XERMIFR

flgn, BFEES X &Mk Ko XZFKrange_list_salesf—Zk s> Xdate_202005, F
E%ﬁGlObal%'?gh

ALTER TABLE range_list_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

FE, BdEED KESRMIER — &5 XZErange_list_salesH('2020-05-08") ¥t M Ag—
FKHX . HFAEUPDATE GLOBAL INDEXF4], HiTiZi<S/EGlobalZzs &%,
ALTER TABLE range_list_sales DROP PARTITION FOR ('2020-05-08');

ikl
o HRPHXEXRE—N—RDXAS, AZIFHEBITALTER TABLE DROP PARTITIONAR
SHR—RDX o

o Y THPREMN—RPXEAIHASHAT, AZIHEITALTER TABLE DROP
PARTITIONZ SIS —R X o
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3.4.2.3 W KD XEFMR—HKOX

{£FJALTER TABLE DROP SUBPARTITIONBJLABIBR — 53 REM— P RO K, X4
TR LMERE 5 XK AIRANGEFHELISTHIER o

flgn, BFEES XEMR—HKks X ZFKrange_list_salesfI — KD X
date 202005 _channell, FE#GlobalZE5|,
ALTER TABLE range_list_sales DROP SUBPARTITION date_202005_channel1 UPDATE GLOBAL INDEX;

o, BISIEED X{EFRMIPR—HKD XZFKrange_list_salesdr('2020-05-08', '0") FrXTRL
NZRD X, BFAHUPDATE GLOBAL INDEXFH], HiTiZmm<EGlobalR5|&5%k
Ao

ALTER TABLE range_list_sales DROP SUBPARTITION FOR ('2020-05-08', '0');

ik Il
o HTR{RHXEMMBHBIFDXIAE— N RO XS, FZIFHEITALTER TABLE
DROP SUBPARTITION®SHIIR RO X o

o LTHHPREN—RS XEEEAHASHET, FRSZIFHEITALTER TABLE DROP
SUBPARTITION# S lf& — R X o

3.4.3 TP X

FRFPALMERR RS KRS RGN XK SEBRINEIETRIT3SE . 32iks XA LARE
BHIESN/SHHXER, LMBIESIINEAIERT . EWSIRnR, ERZIRS
XELEMSASRRZ . o XAILUBTIEES XE3E 5 XERHT.

A E=

o HTXMD Xap S F5GlobalZzE5 |3, RILLUEIZUPDATE GLOBAL INDEXFH
XkEEEHGlobalZEs|, sEHRAFBITEZGlobalzxE5],

ikl

o WITRHRSXAS, ATLABREAWITH/WITHOUT VALIDATION, XEAEERIGEER
HIBHEBRS XA XEARMN ( BHUAKRE ) . HUBKRIEEIFERA, IR
§56%1%§¢ﬁ59§ﬂiﬁlﬁ$§$ﬁﬁlz, AT LABRAAWITHOUT VALIDATIONSRIZE At
BEo

e TILAEEEAWITH VALIDATION VERBOSE, IHI#iEEASRK T BRNE—IT, BR
BB XHID XEBARMUBIEE, BmARSXENEMSXP, REBEHT
EBERS B XH3H.

N, LHINTHXENXI NE BEXRexchange_salesfIEEDH, HEDKX
DATE_202001f1& BZexchange_salesff3z#k, NIRIERBAFIRIAE, FEUT=
1T

e EHEHWITHOUT VALIDATION, #iEE£Ef3#E5XDATE 2020019, HF
'2020-02-03', '2020-04-08' R B4 X DATE_2020018SSBEIAER, 48l aTse
SHMEE.
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e EARBWITH VALIDATION, F3F'2020-02-03', '2020-04-08' FiFEH X
DATE_20200185SBEIAR, HIEES EHENAYRS

e FREEWITH VALIDATION VERBOSE, ¥IEZESY5'2020-02-03%FEAD X
DATE_202002, ¥5'2020-04-08'%HEA\ 53 XDATE_202004, BiS5FEITHOEIEIRE
4 XDATE_202001,
—HREX
PARTITION DATE_202001 VALUES LESS THAN ('2020-02-01"),
PARTITION DATE_202002 VALUES LESS THAN ('2020-03-01"),
PARTITION DATE_202003 VALUES LESS THAN ('2020-04-01"),
PARTITION DATE_202004 VALUES LESS THAN ('2020-05-01")

-- exchange_salesf9¥UBE S %
('2020-01-15', '2020-01-17', '2020-01-23', '2020-02-03', '2020-04-08")

MR IEATEETEFRS X, BAZHRBEWITHOUT VALIDATIONA G X
BUSHEIRD XK, SHHXERGELEDMLISBERRE,

TR RAYE BRI D X OB TR
BERMOXAFIEERE, YNSRI E—H.
BHEFRMNS XARERERTE .
BERRS IS XLocal R IMEHER, BXNRSIRIEEFHE—H.
o TEFRMDXIRLRNEER, BXYNFRLIRAIEER™E—H.
Epi!
=&

ZAALLRIRRTE
FPXELARTUGESEIEREL, TihaEHIZIR,

3.4.3.1 J—RK D XFZHHHX
{SEFALTER TABLE EXCHANGE PARTITIONBI LT —R D K ERMEHKX .

flan, BEEES X&EeEs \Eirange salesfy9> X date_202001F0EExE

exchange salesHH{T3cHE, FHITHXERIL, FEHGlobalZE5],
ALTER TABLE range_sales EXCHANGE PARTITION (date_202001) WITH TABLE exchange_sales WITHOUT
VALIDATION UPDATE GLOBAL INDEX;

BE, BdEEs XESEEY \Eirange salesd1'2020-01-08'FrXd M99 X A0

%exchange sales{T3CHE, HITH XIRIFHEAHEBIFD XYRIIEBIERBAE IJ

XENEMP X, AHF A UPDATE GLOBAL INDEXFH, HiiTiZa<EGlobalx
ElEE S

ALTER TABLE range_sales EXCHANGE PARTITION FOR ('2020-01-08') WITH TABLE exchange_sales WITH

VALIDATION VERBOSE;

3.4.3.2 W_RH XEFZM_FHEX
{SEFBALTER TABLE EXCHANGE SUBPARTITIONBI LA — R D X FEITHE " RO X o

flgn, BESEED KB R XFErange_list_salesfI— KX
date_202001_channel1§1&E#*exchange_salesi#{T3%ia, i (THXERLE, HE
#Global&E5|,

ALTER TABLE range_list_sales EXCHANGE SUBPARTITION (date_202001_channel1) WITH TABLE
exchange_sales WITHOUT VALIDATION UPDATE GLOBAL INDEX;

&, BiEES XEE RS XFKrange_list_salesd1('2020-01-08', '0") FFXI RHI —
Ky XFIEEZFRexchange_ sales BT, #HITo XKREHEBEARHEBIRD XLI%RAY
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HIEBAZI D XENEMS X, BFAHUPDATE GLOBAL INDEXFA), HfiTi%ds
4 5GlobalZEs | &M,

ALTER TABLE range_list_sales EXCHANGE SUBPARTITION FOR ('2020-01-08', '0') WITH TABLE
exchange_sales WITH VALIDATION VERBOSE;

B
AFFH R D KRR —R D XIS X

3.44 50K

AP LUERRE N XAa < KIREBE D XAVEE . SHIFRDXINEEEM, K37E
FEZEDXIASMES X PRIEE, 5 XEEFIMIEHEHSRE . F=2 XL
BISfEES XBaE 2 XEFRHT.

A EE

o HITBET XS a(#FEGlobalZzR5|%k%, RILLUEIZUPDATE GLOBAL INDEXFH
XkELEHGlobalZEs|, sEHRAFBITEZGlobalzx5],

3.44.1 W—K D XFEFZHKX
{SEFBALTER TABLE TRUNCATE PARTITIONTLUESISES XEMMEAT— MNP X

BN, WSS EN X ETSeE D XErange_salesfysy Xdate_202005, FHEH

GlobalZEs|,
ALTER TABLE range_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;

FE, BYEEs XEXRETBEHY XZErange_salesH1'2020-05-08'FrXT RAI S X o

HF A UPDATE GLOBAL INDEXFA, H{TiZan</5GlobalZ&E5 |4k,
ALTER TABLE range_sales TRUNCATE PARTITION FOR ('2020-05-08');

3.44.2 WK XFEF=Z—R DX
{SEFJALTER TABLE TRUNCATE PARTITIONBILUER Z RO XEN—M—RHP X, HiE
ESBIXN—R D X TG _ Ao XEHTES.
BN, BIEEPRZiEE K XEKrange_list_salesti—Zk s> Xdate 202005, F
E#GlobalZx3|,
ALTER TABLE range_list_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;
FE, BYEEs KEXREE R XZErange_list_salesH('2020-05-08") Xt Mz HI—

K, HFAHUPDATE GLOBAL INDEXFA], HiTiZen</EGlobalZE3 &5k,
ALTER TABLE range_list_sales TRUNCATE PARTITION FOR ('2020-05-08');

3.44.3 WZRHXFXBZ "R DX
{$FJALTER TABLE TRUNCATE SUBPARTITIONAILLEER — R D XEH— "R S X,
flgn, BIdiEED XB BT Ry XFErange_list_salesBI—HK X

date_202005_channell, H&E#HGlobalZ35],
ALTER TABLE range list_sales TRUNCATE SUBPARTITION date 202005 _channell UPDATE GLOBAL INDEX;
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oE, BIEIEES XEREE R XFEKrange_list_salesd('2020-05-08', '0") FrXTRL
MR HX . BFAEUPDATE GLOBAL INDEXFE], HiTiZa<EGlobalEE|45%k
o

ALTER TABLE range_list_sales TRUNCATE SUBPARTITION FOR ('2020-05-08', '0');

3.4.5 DE|SX

BRPALUFERSEID XSS RE— NP EDEABE IR IMHIX . B XEIEX
K, HEBEEEITEMAXVALUERSSEEIS X /DEFAULTRYFIER S X #tEHS XAT, aILAEE
PITIZIRE. PEIDRKTLUEEDEIRE— 1D XDEABINFHOX, BallIRiSE
PDEFE— NP XDE RSP X, PEISXALLBITIEES XZTE D XEFRH
7o

A ER
o DEIDXABEMERATRESXL,
o T _RHDXRRI—RDXiHITHE

o HITHEIDXGSE(FEGlobalR5 1L, FJLAEITUPDATE GLOBAL INDEXFH]
XkEZLEHGlobalE5|, ERFBETEREGlobalZES|,

ikl
DEBIFHDK, JUSESXEFHEE, IS Xp15EIAp1,p2. EBEEEFS
B ERIEEREZNS XMAR— P K, XSS EIRIENRES Xp1&EiE, Bif

W

7
#DQL/DML-DDL¥% .

3.4.5.1 BRI XEFESEISX
{EFJALTER TABLE SPLIT PARTITIONH LAXHEEIS X ESEIP X o

Blan, ERgSEE s XErange_salesfd43 Xdate_202001E XSBE/['2020-01-01',
'2020-02-01") » AILUMEEDEI'2020-01-16"59 X date 202001 P EIAT MK, FH
EFfGlobalx=3|,

ALTER TABLE range_sales SPLIT PARTITION date_202001 AT ('2020-01-16') INTO
(

PARTITION date_202001_p1, --S5— 3K H5E'2020-01-16'

PARTITION date_202001_p2 --85=A9X_EHE2020-02-01'
) UPDATE GLOBAL INDEX;

HE, FEEPIISE, B9 Xdate 202001 D ERSANSDK, HEHGlobalZEE|,
ALTER TABLE range_sales SPLIT PARTITION date_202001 INTO

PARTITION date_202001_p1 VALUES LESS THAN ('2020-01-1

PARTITION date_202001_p2 VALUES LESS THAN ('2020-01-2

PARTITION date_202001_p3 --55=1"9 X _E52'2020-02-01"
)JUPDATE GLOBAL INDEX;

Y&, BEiEES XEMAREENREZXRSEIDK,
ALTER TABLE range_sales SPLIT PARTITION FOR (12020-01-15") AT (2020-01-16') INTO

1,
1,

PARTITION date_202001_p1, --55— 19X £ 2'2020-01-16"
PARTITION date_202001_p2 --Z5={" X L5 2'2020-02-01'
) UPDATE GLOBAL INDEX;
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ikl

EXMAXVALUER X#HIToE!, BiE/L N2 XAEEEHEMAXVALUESEE, &E—1%
XE&HEMAXVALUES XBE .

3.4.5.2 ¥afRn XELEISX
WHEfES RES S KNGS SEESREER.

A
SO‘IEUB‘" FXENERS XA DB T XIEEZE, FERXZRINERS XEZEE
o,

flan, eI TERSXE, FHEANEUEIIE=19KXsys_p1. sys_p2. sys_p3.
CREATE TABLE interval_sales
(

prod_id NUMBER(6),

cust_id NUMBER,

time_id DATE,

channel_id CHAR(1),

promo_id NUMBER(6),

quantity_sold NUMBER(3),

amount_sold NUMBER(10, 2)
)
PARTITION BY RANGE (TIME_ID) INTERVAL ('1 MONTH")
(

PARTITION date_2015 VALUES LESS THAN ('2016-01-01")
PARTITION date_2016 VALUES LESS THAN ('2017-01-01")
PARTITION date_2017 VALUES LESS THAN ('2018-01-01"),
PARTITION date_2018 VALUES LESS THAN ('2019-01-01")
PARTITION date_2019 VALUES LESS THAN ('2020-01-01")

)

INSERT INTO interval_sales VALUES (263722,42819872,'2020-07-09','E',432072,213,17); --$&4Ksys_p1
INSERT INTO interval_sales VALUES (345724,72651233,'2021-03-05','A',352451,146,9); --#it&4>Xsys_p2
INSERT INTO interval_sales VALUES (153241,65143129,'2021-05-07','H',864134,89,34); --#it%4Xsys_p3

ARG Ksys_p2itiTHEl, MEKHKsys_ pITHTENK, HXEETFREMK
fhiafes XEZTHKHEI— NP XHN ERE, tBitEs XSEEM['2020-07-01',
'2020-08-01") 2% ['2020-01-01", '2020-08-01'); 9 Xsys_p3tkARiERSI X, EHH
X3EEH['2021-05-01", '2021-06-01") ,

3.4.5.3 RS XFEDEIDEX
{SEFBALTER TABLE SPLIT PARTITIONH L XIFIZES X ED 5D

FEn, BigslFESX=Elist salesfiD XchanneRENSBEH('6', '7', '8','9") » ATLUEE

nE J£(6' 7" ) B XchanneRDE AP, #E?ﬁGlobal?\%Io
ALTER TABLE list_sales SPLIT PARTITION channel2 VALUES ('6', '7') INTO
(
PARTITION channel2_1, --£— 19O XBEZ('6, '7')
PARTITION channel2 2 -5 XKEEZ(8','9")
) UPDATE GLOBAL INDEX;

&E, FMEEREIA, BHXchanneRDEIAZBNHKX, HEMGlobalZ&R5|,

ALTER TABLE list_sales SPLIT PARTITION channel2 INTO

PARTITION channel2_1 VALUES ('6'),
PARTITION channel2_2 VALUES ('8'),
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PARTITION channel2_3 --85=AMNXBEZ('7', '9')
YUPDATE GLOBAL INDEX;

Xa#E, BEEESXEMAREES KEAKDEIDX.
ALTER TABLE list_sales SPLIT PARTITION FOR (‘6') VALUES ('6', '7') INTO
PARTITION channel2_1, --E— A EEEL (6, 7'

7")
PARTITION channel2 2 --#=AHXEEIZ(S', '9')
) UPDATE GLOBAL INDEX;

A EE

AXIDEFAULTS X T E], BIE/ LD XAREHBADEFAULTBE, &RE—10XS
4 ADEFAULT S XSBHE

3.4.5.4 3*-RANGE — R D XRHEI— Ko X
{SEFJALTER TABLE SPLIT SUBPARTITIONB]LAX*-RANGE Z R XEDEI —FH X

fBIan, {Ri8*-RANGE 5 X list_range_salest —#% 4> K channell_customerdfI5E
M3BEI/I[1000, MAXVALUE) , BILUEESD &R 1200 =455 X channel1_customer4
DEAMIDEX, FEHGlobalE5],

ALTER TABLE list_range_sales SPLIT SUBPARTITION channel1_customer4 AT (1200) INTO

SUBPARTITION channell1_customer4_p1, --5— 19X _EFRZ1200
SUBPARTITION channell1_customer4_p2 --55 -9 X EREMAXVALUE
) UPDATE GLOBAL INDEX;

FE, FEEPEIE, B Xchannell_customerdDENAZNHDX, HEFHGlobalz
51,
ALTER TABLE list_range_sales SPLIT SUBPARTITION channel1_customer4 INTO
(
SUBPARTITION channel1_customer4_p1 VALUES LESS THAN (1200),
SUBPARTITION channel1_customer4_p2 VALUES LESS THAN (1400),
SUBPARTITION channell1_customer4_p3 --55=/1"9 X _ERZEMAXVALUE
JUPDATE GLOBAL INDEX;

XaE, BdiEEs XEMARIEES KEXRDEDX.
ALTER TABLE range_sales SPLIT SUBPARTITION FOR ('1', 1200) AT (1200) INTO
PARTITION channell1_customer4_p1,

PARTITION channell1_customer4_p2
) UPDATE GLOBAL INDEX;

A

EXIMAXVALUED X170 E], BiE/L DD XABEEHEMAXVALUESEBE, &E—1%
X £ EMAXVALUESD XSBE -

3.4.5.5 3J*-LIST — R D XFEHEI "R DX
{EEFJALTER TABLE SPLIT SUBPARTITIONE AR *-LIST Z R D XESE " HKHX .

En, 1BRi&*-LIST 4k X FKhash_list_salesf9 — %45 X product2_channel2BIENTE

EADEFAULT . AILUEER EIRBEDEINR X, FEHGlobalZ5],
ALTER TABLE hash_list_sales SPLIT SUBPARTITION product2_channel2 VALUES (€', 7', '8", '9') INTO
(
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SUBPARTITION product2_channel2_p1, --55— /M2 XSEERZ (6, '7', '8, '9")
SUBPARTITION product2_channel2_p2 --58 -3 XSEEZDEFAULT
) UPDATE GLOBAL INDEX;

FHE, FEENIE, EHXproduct2_channeRHEIHRZBNHEXK, HEHGlobalx
5,

ALTER TABLE hash_list_sales SPLIT SUBPARTITION product2_channel2 INTO
(
SUBPARTITION product2_channel2_p1 VALUES ('6', '7', '8"),
SUBPARTITION product2_channel2_p2 VALUES ('9', '10'),
SUBPARTITION product2_channel2_p3 --E£=/19XEEIEDEFAULT
) UPDATE GLOBAL INDEX;

Xe®E, BIfEES XEMAREER XEXRDEIDX
ALTER TABLE hash_list_sales SPLIT SUBPARTITION FOR (1200, '6') VALUES ('6','7','8','9") INTO
SUBPARTITION product2_channel2_p1, --55— o XSEERZ (6, '7', '8, '9")

SUBPARTITION product2_channel2_p2 -/ XSEESZDEFAULT
) UPDATE GLOBAL INDEX;

A E&
EXIDEFAULT X702, BIE/ LN XABEERIADEFAULTEE, &— 1o K&
HRDEFAULTS XBE -

3.4.6 8HHSEX

RARALEREHDENGSKESIIREHAI—IDX. GAPKREEIIEE
DXEBXRHIT, FIFEESKENEX.

A R
o EHPRFEHERTFIRESRL.

o MITEHPXmSE(FEGlobalZE5|5LK, oJLUEIZUPDATE GLOBAL INDEXFH]
KEZEFHGlobalR5|, sERBFPBITEEGlobalz5],

ikl

BHENFPX, NFEE/ERFEAIX, JUSHRE—ESXEFERE, thilg
p1,p2&HHp2; WFIERLKX, AJUASE—ESXBEFHEE, tbilpl p2&FHr
pl.

MRHPXERESXZFHEE, HEESKHDRUATESXPHE, XSS
FHHAENES X EiGRI1TH, BF&EDQL/DML-DDLHA .

3.4.6.1 JW—RZ P XFEHSLKX
{SEFALTER TABLE MERGE PARTITIONSEILUSZ MNP REH I— DX

qu I5SEE S X Erange_salesfy4> X date_202001F1date_202002&FH A— N EHY
PX, HEHFHGlobalEs|,

ALTER TABLE range_sales MERGE PARTITIONS date_202001, date_202002 INTO
PARTITION date_2020_old UPDATE GLOBAL INDEX;
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A
52\‘ Bfe5 XRNERSXTREGHSXIBEZE, ROXZERERS XEXACEE
IZO

3.4.6.2 W _RHXFEH _FHEX
{EEFJALTER TABLE MERGE SUBPARTITIONSHILUSZ N Z RO KEHI— X,

BN, B =Ky XEhash_list_salest9> X product1_channell.

product1_channel2. product1_channeB&HA— 1 IS X, FHEHFGlobalZEs|,
ALTER TABLE hash_list_sales MERGE SUBPARTITIONS product1_channel1, product1_channel2,
product1_channel3 INTO

SUBPARTITION product1_channell UPDATE GLOBAL INDEX;

3.4.7 B X
BRPALERBS XHGSRE— 1o XBIEIFIIETE S, Boips XaLiEd
BESXRBHE D XERHT,.
3.4.7.1 W—RpXFBHNHEX
{$EFHALTER TABLE MOVE PARTITIONA LAX—ER D XKEENHX .
S:UIIII] , BIHEES XZIS BRI X EKrange_salesiis Xdate_20200158z0ZIFE=S@tb1

ALTER TABLE range_sales MOVE PARTITION date_202001 TABLESPACE tb1;
T, BTEESXEESIFES XZElist_salest'0' Xt M9 KB ahFEIZEZSE)tb 19,
ALTER TABLE list_sales MOVE PARTITION FOR ('0') TABLESPACE tb1;

3.4.7.2 W R XEBN _HKHX
{EFJALTER TABLE MOVE SUBPARTITIONT LA — R D XEBH—HK DX
a0, BSEEN KZIE %5 XErange_list_salesfsy X date_202001_channel18
EIEZTEtb 15,

ALTER TABLE range_list_sales MOVE SUBPARTITION date_202001_channel1 TABLESPACE tb1;

gE, BEEES XEBE KD XFEKrange_list_salesH1('2020-01-08', '0") XS RAID
XEEREIRZEtb 14,

ALTER TABLE range_list_sales MOVE SUBPARTITION FOR ('2020-01-08', '0') TABLESPACE tb1;

3.4.8 EHZnKX
BRI LUFEREGE P XSG SRE— o X2 AFHIIETR,. EMI o XAILUES
BES XBTE D XERHT

3.4.8.1 JW—{/PXFEEHRSDTKX
{SEFBALTER TABLE RENAME PARTITIONAI LA —R D K EEHFZPX

Fan, BSEEN KZIEEE S XErange_salesiys Xdate_202001E 7
ALTER TABLE range_sales RENAME PARTITION date_202001 TO date_202001_new;

E, BIEED KEBTIFRD XEist_salesH'0'FIXIMAID X ERE o
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ALTER TABLE list_sales RENAME PARTITION FOR ('0') TO channel_new;

3.4.8.2 WZRHD XEXEHGEZ—RHPKX
{FFALTER TABLE RENAME PARTITIONAT AN — R XEEGZ—R DX, BIRAE
5—KpXEREE.

3.4.83 WRD XEXEGIZ _RKHKX
{SSFBALTER TABLE RENAME SUBPARTITIONAT LAY —R P X EFEmEZ KO X .
@%], BITIEEN X ZIE %K XZFrange._list_salesfysyXdate_202001_channel1E&
Ap )

ALTER TABLE range_list_sales RENAME SUBPARTITION date_202001_channell TO date_202001_channelnew;
FE, BiIiEEs XEB RS XFKrange_list_salesH1('2020-01-08', '0") FAXIRZATS
X&EdS o
ALTER TABLE range_list_sales RENAME SUBPARTITION FOR ('2020-01-08', '0') TO date_202001_channelnew;
3.4.8.4 3% Local R5|EGEERS DK
{FFJALTER INDEX RENAME PARTITIONALAXLocalZ&E S |EfB RS DX . BiFTGiE
5—FnXEEHGZDXER.
3.4.9 P RFTIEE
FAF ] LAfSEFBALTER TABLE ENABLE/DISABLE ROW MOVEMENTREFE/XHHXE
pax: 2N

FERTERE, AFRTEFMEE— 2 XPHNBREEREZ— o XF; XiFT
ERRY, WNREIXMEFTH, WISHIRE,

A
gNSRAVSSRIA VXS 2 KRS I TERE, BN XFRITEIR

flun, elEFIFRSXE, AABSXFTER, LRSS XEHD XERES;
IR RFTEEE, WO XBAEIHITESXEMSW SRS .
CREATE TABLE list_sales
(
product_id  INT4 NOT NULL,
customer_id INT4 PRIMARY KEY,
time_id DATE,
channel_id CHAR(1),
type_id INT4,
quantity_sold NUMERIC(3),
amount_sold NUMERIC(10,2)
)
PARTITION BY LIST (channel_id)
(
PARTITION channel1 VALUES ('0', '1', '2'),
PARTITION channel2 VALUES ('3', '4', '5'),
PARTITION channel3 VALUES ('6', '7"),
PARTITION channel4 VALUES ('8', '9")
) ENABLE ROW MOVEMENT;
INSERT INTO list_sales VALUES (153241,65143129,'2021-05-07','0',864134,89,34);
--BOXEIHEIN, BUEMND Xchannel1iEfEEI4> X channel2
UPDATE list_sales SET channel_id = '3' WHERE channel_id = '0';
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ALTER TABLE list_sales DISABLE ROW MOVEMENT;

S XEHEM, #RiEfail to update partitioned table "list_sales"
UPDATE list_sales SET channel_id = '0' WHERE channel_id = '3';
- XAEFHIRSARKIN

UPDATE list_sales SET channel_id = '4' WHERE channel_id = '3';

3.4.10 D XEXEKS|EZE /A H

BRPALIBE &GS EE— MO XERS I NE— RSP XATA, WIZRSI/R55

XABHHF; EREERSIGLUUERSXERRS|, RERSIRIEEINEE.

AN, B HXKDDLRIFE£(H5GlobalZEs |53, BiEMIiRdrop. ik
exchange. ;&=Struncate. 73 &lsplit. §Fmerge, WREDDUE{EHHFUPDATE
GLOBAL INDEXFf, M£EFE$EHGlobalZE3|, BNEBHBFBITERES,

3.4.10.1 ZE5|E#Z/F0JH

{EFJALTER INDEXBILUREZES |I2E A,

flan, {RigoXFKrange_ sales E#FTEZES|range_sales_idx, BJLAUBE AN FaHR<SIR
NG

ALTER INDEX range_sales_idx UNUSABLE;

BILAE R Fan S EEZE 5 range_sales_idx.

ALTER INDEX range_sales_idx REBUILD;

3.4.10.2 Local &5 | XEZE/FJH

e {EFHALTER INDEX PARTITIONA LA ELocal=S |9 X EFATH.

e {HFIALTER TABLE MODIFY PARTITIONAILUR B S XE HEES XWIFAE =SS
XEAUTH. XNMEFNREATFTF IO XERN—FED X, HIEESBXN—RK

DX TRIFE — R KISHTIRE

e {HFALTER TABLE MODIFY SUBPARTITIONBILUE B — R XE HEE—HKHKX

REFTBERS I XEETH.

flgn, g XFErange_sales LF7ERGKLocalzR5range_sales_idx1%0
range_sales_idx2, {Ri&HEES Xdate 202001 EXMAIZRSIHXZ 98N
range_sales_idx1_part1#range_sales_idx2_part1,

TEHEE THIPOXRESXZERSIRIEE:
o TILUBTUN FESIRES Kdate 202001 _FHIFFEZS | XIATTH.

ALTER TABLE range_sales MODIFY PARTITION date_202001 UNUSABLE LOCAL INDEXES;
o EBIUW FarSERINTEDXdate 202001 LRIRSIHEX

range_sales_idx1_part1 48],

ALTER INDEX range_sales_idx1 MODIFY PARTITION range_sales_idx1_part1 UNUSABLE;

o HLIBIWTaHSERES Xdate_202001 LRIFTERS DX

ALTER TABLE range_sales MODIFY PARTITION date_202001 REBUILD UNUSABLE LOCAL INDEXES;

o HEBIUWTHSREMERESXdate_202001 LIRS |HKX
range_sales_idx1_part1,
ALTER INDEX range_sales_idx1 REBUILD PARTITION range_sales_idx1_part1;

BRI "4y XZlist_range_sales L #F7E®5KLocalZ 5| list_range_sales_idx 170
list_range_sales_idx2, ¥ FE—KDXchannell, EFE-RHDXE
channell_product1. channell_product2. channell_product3, K5 X
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channel1_product1 EX3RMAIZRS |53 XEZ 5B channell_product1_idx 15
channell1_product1_idx2,

|

BHTHP RS RER—RSXRSIANEE:

ALUBT I FHSRES Xchannel FEZR S XHFERS IS XISATTH, 8
E_KXchannell_product1. channell_product2. channell_product3,
ALTER TABLE list_range_sales MODIFY PARTITION channell UNUSABLE LOCAL INDEXES;

ALUETIN TR ERSXchannel FE K P XBFFEZRS P K.

ALTER TABLE list_range_sales MODIFY PARTITION channell REBUILD UNUSABLE LOCAL INDEXES;

THSE THP R KEZRD KRS IFNEE:

LIS TS EmigE 5 Xchannell_product1 ERIFFE RS |9 X9AE]
=8

ALTER TABLE list_range_sales MODIFY SUBPARTITION channel1_product1l UNUSABLE LOCAL INDEXES;

ALUES I Fa$ER %K Xchannell_product1 ERIFFEZRS|IH KX,
ALTER TABLE list_range_sales MODIFY SUBPARTITION channel1_product1 REBUILD UNUSABLE LOCAL
INDEXES;

B E BTN TS EIMR B K4 Xchannel1_product1 FRIZE5|HX
channell1_product1_idx148JFH,
ALTER INDEX list_range_sales_idx1 MODIFY PARTITION channel1_product1_idx1 UNUSABLE;

BN T e $EIRERE — %9 Xchannell_product1 ERIZES|H K
channel1_product1_idx1,
ALTER INDEX list_range_sales_idx1 REBUILD PARTITION channell1_product1_idx1;

3.5 P XFH &I

DERHLEFIEHETHXEDQL., DML, DDLHEISIZRINTAMIEIRS . FFER
D KEHRISEE, TEHRAEHRITH KHEFEREN, ALUSEXETES.

3.5.1 BBt

PXFBEIFR+OXEFEERIT, RS X LSRN N RERIIRIEME, K
{RIEDQL. DML. DDLH & IRZHIISIET TS, TREL T ARAREIISHNERT

73, FRCAVEIRFTENEREE, ATLF T,
2 3-2 BT
- ACCESS_ | ROW_S | ROW_EX | SHARE_ | SHARE | SHARE_ | EXCLUSI | ACCESS_
SHARE | HARE CLUSIVE | UPDATE ROW_EX | VE EXCLUSI
_EXCLUS CLUSIVE VE
IVE
ACCESS_ | ¥ v v v v v v X
SHARE
ROW.S |V v v v v v x x
HARE
ROW _EX | v v v v X x x x
CLUSIVE
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SHARE_ |V
UPDATE
_EXCLUS
IVE

SHARE v

SHARE_ |V
ROW_EX
CLUSIVE

EXCLUSI |V
VE

ACCESS_ | x
EXCLUSI
VE

DEXENTENSRELHTZERTEIRD K L, #iEE

2E7 XFRMB RS KEEINA

EIRBIRIRD+D XU, KiZFIFHEITH. FREE T RREMSHISHRIERES] . HHE
F1~8FR LREHAISTHRBIE B

& 3-3 pXRISHHE

N By i) — RO XEVRB(GES | —HKo KFEHKRR (R
+43 X $t) +— RS X+ R X
1)
SELECT 1-1 1-1-1
SELECT FOR UPDATE 2-2 2-2-2
DMLIVS%, BFEINSERT, 3-3 3-3-3
UPDATE. DELETE.
UPSERT. MERGE INTO.
COPY
9 XDDL, S4EADD, 4-8 4-8-8 (EB-HRHXE
DROP. EXCHANGE. —KDX )
TRUNCATE. SPLIT — N
. . 4-4-8 (ERA—HH K
MERGE. MOVE. RENAME ﬁg(:%j\z)’j
CREATE INDEX. REBUILD 5-5 5-5-5
INDEX
REBUILD INDEX 1-5 1-1-5
PARTITION
Hith$SXZFEDDL 8-8 8-8-8
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3.5.2 DQL/DML-DQL/DML %

DQL/DMUB{ESLEEMS XEEIN1~3&BIREMESE, DQL/DMUREEESEAREE,
%#5DQL/DML-DQL/DMLIE % .

A ES

lEPE 5> X FEMFINSERT/UPDATE/UPSERT/MERGE INTO/COPYE IS EXMATFIE S X
TRMPI—1 2 XDDURE,

3.5.3 DQL/DML-DDL #%&
RRODLAHE S KEIEMBHRE, IHELIBHIDQL/DMLIRE.

PXKDDLELA D XFEMEINARE, HEBEIRD XEMN8%KTi. HDQL/DMLSDDLER
EEE%EB‘, ZIEF_EWTERNFA; HDQL/DMLSDDLERERIS XA, SEitA
W SBESHEE,

A

WMRFHERIDDLEDQL/DMUERABIr XBEESE, HFH17EZE, DQL/DMLEEAJEE
EFDDLASE, BrlaEfEFDDLEYE, AP ROZARfMXNERE I aERYTRERSE R . thin
TruncateSinsert{fEBBE—5 XAY, dNERTruncatefcFInsertfits, NNE=kfEBiR
DXFEHE, (R TruncatefgFInsertitg, MIVBZEBRD XA FEHIE.

AVSSEH T X DDLAEFRIFRY, NRAJaSEE S EAEIRIAIRY Bins Xit1TDQL/DMLIE
Fo

DQL/DML-DDL B XFHE
GaussDB Kernelsz#%1E9 XEIDQL/DML-DDLH % o
flan, EXA T XEKrange_sales, TEILGSH T —&7F5HAB61F

CREATE TABLE range_sales

(
product_id  INT4 NOT NULL,
customer_id INT4 NOT NULL,
time_id DATE,
channel_id CHAR(1),
type_id INT4,
quantity_sold NUMERIC(3),
amount_sold NUMERIC(10,2)

)

PARTITION BY RANGE (time_id)

PARTITION time_2008 VALUES LESS THAN ('2009-01-

_ 01"
PARTITION time_2009 VALUES LESS THAN ('2010-01-01)
PARTITION time_2010 VALUES LESS THAN ('2011-01-01),

L 01')

)i

MHRRAS 01 (2023-11-23) WA © EARTERABIRAE 71



Z=HIEZE GaussDB
FERIFEIER

P XEZFH ARSI ™S

--FH&casel, HEADXtime 2011555259 Ktime_2008EAfHZE

\parallel on

INSERT INTO range_sales VALUES (455124, 92121433, '2011-09-17', 'X', 4513, 7, 17);
ALTER TABLE range_sales TRUNCATE PARTITION time_2008 UPDATE GLOBAL INDEX;
\parallel off

-H&case2, IBESDXtime_2010&EiH53# Xtime_20095 R [HZE

\parallel on

SELECT COUNT(*) FROM range_sales PARTITION (time_2010);

ALTER TABLE range_sales EXCHANGE PARTITION (time_2009) WITH TABLE temp UPDATE GLOBAL INDEX;
\parallel off

—-Fkcase3, P X*Erange_ salestiEEFSMIERS Ktime_2008ERIHE, XERAEFHSQLERMHBIREISX
time_2010F0time_2011_k

\parallel on

UPDATE range_sales SET channel_id = 'T' WHERE channel_id = 'X' AND time_id > '2010-06-01";

ALTER TABLE range_sales DROP PARTITION time_2008 UPDATE GLOBAL INDEX;

\parallel off

--F&cased, Xf3XFErange_ salesIHADQL/DMURESHIE D Xtime_2012EARHE, XEEIFIES XIS
b= gloee iy N =2 N S

\parallel on

DELETE FROM range_sales WHERE channel_id = 'T";

ALTER TABLE range_sales ADD PARTITION time_2012 VALUES LESS THAN ('2013-01-01");

\parallel off

DQL/DML-DDL B XHE

GaussDB KernelfR"3z1%E S XHIDQL/DML-DDLH %, EfitA\EEikscinsg 8
=,

BN E, RENAEPEHRITHSXDDLES, EIITiZo Xi#{TDQL/DMURIE, ERBR
PEREE—NMAEHNRTIIEE, eSS SHERERATSTRER

MRBTFIWSEREAEE . TEEKFHRSHAIDQL/DMLFDDLUFRS XBEES
i, ZRmMiEsR:

mE—: 5cit&ZDQL/DML, Hft&DDL, DDLE#HE, £DQL/DMUEXEEH
13_-0

=7 Scit&DDL, BfifADQL/DML, DQL/DMLE#IEE, EDDUEREHEH
7, BAFPXTEERETETE, JeSHEFASE. ATHFERIE—EM, El
ZERIZIBITTIRNIFIE
e ADDHKX

ADDZXEFE— NS X, XA #To XXIEAEAAZRIDQL/DMLIR(EIRAH
DUR9, FCRHZEHR.

e DROPHEX

DROPH X SR ER S Xt THIFR, HAEAIARIBiR: XDQL/DMUEFEHKIE
2=, PEESRENIXZo KARLE,

e TRUNCATESX

TRUNCATES XS EELXETHIE, BaftArBirns XDQL/DMURIESH
FEZE, PEHESREHENTZS KHTE,

TEHEMANERD KERREREIEIER, EATRUNCATERERZEBEIR
DEXPREFEEIEE.

e EXCHANGEZDX
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EXCHANGED XESB— 1 EE X S5EERHITXRE, HafAclBRs X
DQL/DMUR{EEHIEE, HESRGEHEITZS KIHITIE, %9 XAISIREEE
SRR EBEE,.

Blgh: WS XZE FFEGLOBALES|, EXCHANGERSH3KUPDATE GLOBAL
INDEXF&], BEREft&RID XEEIDFERTGLOBALES|, HTFLEEITRIRM
EPXEREIE, EHEESKREEIVSSIRE.

ERROR: partition xxxxxx does not exist on relation "xxxxxx"

DETAIL: this partition may have already been dropped by cocurrent DDL
operations EXCHANGE PARTITION

e SPLITSOKX
SPLITD XEE— MNP XD ERZANDKX, BMEEF— MRS XE|IRD XEFE
=, E?)'EZSJZ:EIE'\J%\EQ HAalft A BV B4R X DQL/DMURIESHEIEZE, PSSR
EASBIREE .

ERROR: partition xxxxxx does not exist on relation "xxxxxx"

DETAIL: this partition may have already been dropped by cocurrent DDL
operations SPLIT PARTITION

e MERGEZX
MERGEDEXERBZENDEEHN—IT DX, MREHBEHNSXSEEF—NEDEX
AZZF1ER, BELNAERS K., HatazrEins XDQL/DMUR{EEHIE
£, [BExpfs, RIEEFDXERAN, NRBIFDXZIRDXA, WIERTHH
SX; MREFESXAEMIBSX, WkSHKE.

ERROR: partition xxxxxx does not exist on relation "xxxxxx"

DETAIL: this partition may have already been dropped by cocurrent DDL
operations MERGE PARTITION

e RENAMELX

RENAMED RASTELXEMERE, BHiaitAZDQL/DMURMEARS L IR
%=, (BSEZE, BZIRENAMEZ{EIRRZ,

e MOVESEX
MOVEL XAETESXEMEE, BRiaft&AIDQL/DMUREASHIMEMR
%=, (BEEZE, BEIMOVER{FIE3Z,

3.5.4 DDL-DDL #%&
GaussDB Kernel RSZHFDDURIEEBHR, R VSERsEmEIVSIHE,

3.6 P XERSEME&DFX
3.6.1 o XFBEXESZNE

PERRRZFGUERIENRD A3, BEAFRESIESE (FAEER ) B “RHEFR
RZME > RE0E" E1,
1. FERXUE:

- ADM_PART_TABLES: FiEHPREER.

- ADM_TAB_PARTITIONS: FiE—RHOKEE.,

- ADM_TAB_SUBPARTITIONS: FrEZRHXEE.,
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- ADM_PART_INDEXES: FiBLocal&s|[(EE.,

- ADM_IND_PARTITIONS: FiE—RHDXERSIDXEE,

- ADM_IND_SUBPARTITIONS: FiEZH P XEZRS|DXER.
2. HeiBFaEafInE:

- DB_PART_TABLES: HaifFaBalSXERES.

- DB_TAB_PARTITIONS: HaiAFAHEHN—EKkDXES.

- DB_TAB_SUBPARTITIONS: HaiAFELAEN_HKoXER.

- DB_PART_INDEXES: HpiFFaliA@fLocalZREIEE..

- DB_IND_PARTITIONS: HeiBFABEN—RSXEXRSIDKER.

DB_IND_SUBPARTITIONS: HeiBF BB RS XERRSIDXES.

3. HelBEFEEUE:

- MY_PART_TABLES: HFiFFHENSXEEE.

- MY_TAB_PARTITIONS: HaiHEFBREN—EKS % L,

- MY_TAB_SUBPARTITIONS: HailFHEN_RHXEE

- MY_PART_INDEXES: é‘ﬁﬁm)ﬁﬁﬁﬁmocalﬁalﬁu Lo

- MY_IND_PARTITIONS: ZHBIBFHBIN—EDXERSIDKER.

- MY_IND_SUBPARTITIONS: HeiBFHBMN RN XERSIDXEE.

3.6.2 S XFREXANETHRE

BIEEFRBEXER
o HIEEX::

CREATE TABLE test_range_pt (a INT, b INT, c INT)
PARTITION BY RANGE (a)
(
PARTITION p1 VALUES LESS THAN (2000),
PARTITION p2 VALUES LESS THAN (3000),
PARTITION p3 VALUES LESS THAN (4000),
PARTITION p4 VALUES LESS THAN (5000),
PARTITION p5 VALUES LESS THAN (MAXVALUE)
)ENABLE ROW MOVEMENT;

o BEEHRXZKRoid
SELECT oid FROM pg_class WHERE relname = 'test_range_pt';
oid

o BEEHKER
SELECT oid,relname,parttype,parentid,boundaries FROM pg_partition WHERE parentid = 49290;
oid | relname | parttype | parentid | boundaries

+ + +
t t t

49293 | test_range_pt | r | 49290 |

49294 | p1 |p | 49290 | {2000}
49295 | p2 | p | 49290 | {3000}
49296 | p3 | p | 49290 | {4000}
49297 | p4 | p | 49290 | {5000}
49298 | p5 | p | 49290 | {NULL}
(6 rows)

o BIFEEKS|

CREATE INDEX idx_range_a ON test_range_pt(a) LOCAL;
CREATE INDEX

--BEHXES|oid

SELECT oid FROM pg_class WHERE relname = 'idx_range_a';
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o EBEERSIDKER
SELECT oid,relname,parttype,parentid,boundaries,indextblid FROM pg_partition WHERE parentid =
90250;
oid | relname | parttype | parentid | boundaries | indextblid

+ +
t t

90255 | p5_a_idx | x | 90250 | | 49298
90254 | p4_a_idx | x | 90250 | | 49297
90253 | p3_a_idx | x | 90250 | | 49296
90252 | p2_a_idx | x | 90250 | | 49295
90251 | p1_a_idx | x | 90250 | | 49294
(5 rows)

= TE S )
e pg_get_tabledeffRER XFRAIEN , ANSHLIAERAT0IdEERS

SELECT pg_get_tabledef('test_range_pt');
pg_get_tabledef

SET search_path = public; +
CREATE TABLE test_range_pt ( +

a integer, +

b integer, +

c integer +
) +
WITH (orientation=row, compression=no) +
PARTITION BY RANGE (a) +
( +

PARTITION p1 VALUES LESS THAN (2000) TABLESPACE pg_default,
PARTITION p2 VALUES LESS THAN (3000) TABLESPACE pg_default,
PARTITION p3 VALUES LESS THAN (4000) TABLESPACE pg_default,
PARTITION p4 VALUES LESS THAN (5000) TABLESPACE pg_default, +
PARTITION p5 VALUES LESS THAN (MAXVALUE) TABLESPACE pg_default+
+

+ + +

)
ENABLE ROW MOVEMENT;

(1 row)
e pg_stat_get_partition_tuples_hot_updatediR[EI£ATES XidHI4 KINE FicEEL
A9%EIt

AR XpIFEN10EEIEFEH, RitoXpIHREFTHE .
INSERT INTO test_range_pt VALUES(generate_series(1,10),1,1);

INSERT 0 10

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

0

(1 row)

UPDATE test_range_pt SET b = 2;

UPDATE 10

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

10
(1 row)

e pg_partition_size(oid,0id)}SEOIDREAI L X EAR#E=E . HF, F—1 oid
FFEMOID, FE-Moid A XAJ0ID,
BEESXpHIEZE

SELECT pg_partition_size(49290, 49294);
pg_partition_size
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e pg_partition_size(text, text) {EERTRAVD KERI#HE=TE, Hf, F—text
ARZ, BANtextADKEZ,
BESXpIAY#HE=E.

SELECT pg_partition_size('test_range_pt', 'p1');
pg_partition_size

e pg_partition_indexes_size(oid,oid)}EEOIDFEAIS XAYZRS [EEARV#EETE],
Hh, &—oidIEIOID, £ oid I XRIOID,
BESXpIHIERS | XEE=E,

SELECT pg_partition_indexes_size(49290, 49294);
pg_partition_indexes_size

204800
(1 row)
e pg_partition_indexes_size(text,text) IEEZRAID XIERS FEN#E=E., H
i, E—PtextIERB, FMtext D XA,
BEESXpIHES|I S X#EETE,

SELECT pg_partition_indexes_size('test_range_pt', 'p1");
pg_partition_indexes_size

204800
(1 row)

e pg_partition_filenode(partition_oid) XREXZIEE 5 XFKAJoidFrXIRAYfilenode.
BEHSXp1ifilenode,

SELECT pg_partition_filenode(49294);
pg_partition_filenode

e pg_partition_filepath(partition_oid) f§EH KAISHIRIREZ .
BESXpIHIHER

SELECT pg_partition_filepath(49294);
pg_partition_filepath

base/16521/49294
(1 row)
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4 FEsIZE

4.1 FhES 1B ARG
4.1.1 FES 1B RIEHNIR

4.1.1.1 EESImRERE

MENIEEIRSAVAEMIIZERE, FiE5I12 0 EXIESQLE |88, ASQLS | R ftakiE
KR RIBIRIS N (T =R ) ; FHE5IZaTIHEFENE, REFED

HUBBLRAR, LATE. E488 5T ( Compress Unit ) sREMtbZ I 0N, BISTEEN
FRIRMENEFEREO, MWFRENRPAIEIETMIE. S5I1%/E. GaussDB KerneliBidE#E
RRFERIEET WA RTLUNEENI N AR EREFEANEES 2, AT RS

AT 1Z80F, 1BETEATEOETableAM, FkFEiIERITED | EaskiE

8, FEARRITEFSIETLSMIER . INTEFR.

r
I BARS(%E IiEE]E
1
I |4 - s
- mEl I506g!
I s il !
1 TR BEED ; — X __
’I : (Table Access Method) ‘ EEbEER | *i SN |.
Vastore 727 Qs ustore _cstore
| Vismmo. - ~LpEED D
‘ | | Astore i3IS | I Ustore FHEI% |
. . (append update) (in-place update) (1777)
libpa/jdbe] | , - -
I = A

--------- --4 BN -
| A SO~ R
o Lem]h e
| ey
|
)

ﬁ!ﬁ/ﬂsﬁiﬂi} ,i H

1

1

63 1
— f4/0BS/HDFSHE !
RIS mtore weEa !
2 !
y f 1 7 1
wsl | | H H
X 1

Yo
wEERs | ! 5 |
B,
\\ . EEa P,
1
1 Exry
\ [ s wveo) mssmmsmmmntaey ||| T
\i
S U
\‘: | R p‘lff,uﬁﬂ@& w_ |
_______________________________________________________ 1

FIMEMZ b, &5 |88 BERFIRHEUBIISA I ELEEN . BigHEE
# (B3 ) RFFTERFHRTH. SMNMISREZENERFE. —HEiERtE, @
RS | RGHRAHSERIENINERSUAE DL, BT EREFHRFIRHENE
ERSHIS A BEE .

1712312 EEmMEOLTP ( OnLine Transaction Processing ) R/ ENEIFE, E&5
HA. NSIREMNE S/ EEEIEZSIRE. 1777580 L 8SQLE |E =M TEaAs
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RANESEO, O TFUARREARGEIS Y BN REESNFEN RS TSR
£, HEIRENENEZE DX RKMESIRIEINER ., WNFEEHARE, XA
ZhRAFAEE (MVCC, Multi-Version Concurrency Control ) ; MFEEH &R
E, REETFMIMESiY (2PL, Two-Phase Locking ) BIFEMIFF &z ( PCC,
Pessimistic Concurrency Control ) . 2481, 17175 Z AN EETESERAMEH
EEEN, BET BXIFRREEEMEENFMENR. GaussDB KernelfT7F5(Z
AT LAEIEREFAppend update AYAstoreaEFIn-place updatefiyUstore,,

4.1.1.2 BREIRERSE

MEARBERE, FHESIEFE—LEMEEANG, 28!

FHE: FEFMHESIZEEREBRIMETLIRD T, NMESERBARIEEE. LIMEHEZIR
R af=EHEE “REB” ZENEINGE

5 HWEREACIDRIER, RHEZNTSERFINEE.

REFEF: TEFMESIZENEERS ISR —RESNERITEF . EFEHRITERE
MNREFHMBELEEERRVENE, AMINRTMEEE, .

BES: FEEFEHES|IZE—RERTIFSScheckpoint/double writegi 2 &checkpoint/
full page writet®z{, NMERTLMRBIEREREFHTEFEEREELE, XNNEFMHESIE
2i&EBE.

Hi&: GaussDB KerneREARIEYIEERE, EEN/{EH/BIBRIEES 255,

4.1.2 R ETFES|E

TS | HURE R AN EGE AR, 1SRIBLIRFESRIERE LRIFE
5|8, FFPAE{#EAWITH ( [ORIENTATION | STORAGE_TYPE] [= value] [, ... ] )38k
RSIEE— P IEFES . SHANFMEIRNTAR:

ORIENTATION STORAGE_TYPE

?—Oév (HRE1E) | ROEIBIELUTR | [USTORE(FRE(E)|ASTORE|ZE]
FhE o

COLUMN: ZRAVEHRISLATIZIFE . [==]

YNEEORIENTATIONIEEIROW, HSTORAGE TYPEAZHIIE R IR HAIFERZLEIE

RFGUCS%#enable_default_ustore_table ( BY{EHon/off, EAERon, SHIEE
B2 (BEREE ) T ‘EEEET25 > GUCSEIRIA” E7) : NRSHEEN

on, GUEHAIFRAUstorez£BY; INRoff, BIRELAIZFRIIAstoreZEE,

BRI T

gaussdb=# CREATE TABLE TEST(a int);
gaussdb=# \d+ test
Table "public.test"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | | plain | |
Has OIDs: no
Options: orientation=row, compression=no, storage_type=USTORE

gaussdb=# CREATE TABLE TEST1(a int) with(orientation=row, storage_type=ustore);
gaussdb=# \d+ test1
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Table "public.test1"

Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +

a | integer | | plain | |

Has OIDs: no

Options: orientation=row, storage_type=ustore, compression=no

gaussdb=# CREATE TABLE TEST2(a int) with(orientation=row, storage_type=astore);
gaussdb=# \d+ test2
Table "public.test2"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | | plain | |
Has OIDs: no
Options: orientation=row, storage_type=astore, compression=no

gaussdb=# CREATE TABLE TEST3(a int) with(orientation=column, storage_type=astore);
CREATE TABLE
gaussdb=# \d+ test3;
Table "public.test3"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
a | integer | | plain | |
Has OIDs: no

Options: orientation=column, storage_type=astore, compression=low

gaussdb=# create table test4(a int) with(orientation=row);
gaussdb=# \d+
List of relations
Schema | Name | Type | Owner | Size | Storage | Description
+ + + + + +
public | test4 | table | 130048445 | 0 bytes | {orientation=row,compression=no,storage_type=USTORE} |
(1 row)

gaussdb=# show enable_default_ustore_table;
enable_default_ustore_table

on
(1 row)

|ZEEFTREA

4.1.3.1 GaussDB Kernel 503 kg7~

- Ustorei@&fc o f =t /F17E18/Global Temp Table/Vacuum full/32J5E DEFERRABLE
LAMZINITIALLY DEFERRED,

- UstoretB INELEREZESI

- UstoretE INIZRRAB-tree=REER , IEFAMMRAMNERIERE,
- UstoretBIN7F1iE5 | aT S 14 I0IEHESS, Dignose Page/Page Verify,

- UstoretBsafFfi#i5 | ZHEXAVRRIT/AC N /IESRE

- UstoretZszEFWALHEREMEES, #ii&gs_redo_upageRFME, ZIFXTERE
BOARBRER, RENFTENZUEANEAT— N AEARA, IERREIRIAEERAIERL

- Ustorell RESZETOMIERIL, NESAT RS BMIFHER,
- Ustorel@IfELL U2 ZES|
- Ustorei&HEeiNEIThaE ( for Ustore ) /ARERTO,
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4.1.3.2 GaussDB Kernel R2 i<
- UstoretBINFTHIE F R EFAVTFIES 12 Ustore, BRI, |BMRABNCRIIS
BEfE,
- UstoretB INEIRERIRIR
- UstoretEINEIREE, ZIFRS/SE/AER.
- UstoretB NNz #5555 HIIE @R ASB-tree,
- AstoretBNNIAEITNEE, ZIFNEIZR/INEIZEE)/INEDrop/NETruncate,

- Ustore N2 i5AUFIEBIE: FH17E18/Table Sampling/Global Temp Table/7EZ:E15E/
EEERS|/MRERTO/Vacuum Full/%295EDEFERRABLELARZINITIALLY DEFERRED,

4.2 Astore 7Zfi§5 | &

4.2.1 Astore 57}

Astore5UstorefIZ M ARLIMR AKX BIETF =R AFIA LR AEE D BIFE
Astore NHITHEFME, MUstoreHEIBREDBE TEHIE, R3|IXBZEHLH,

{sEA Astore B9

1. AstoreigB[EIREE, MUstoreBEIRER . XJFUstorekid, BIREREIEEEE
19, EIREIRIR, SSMHIRELEEHIEEL EBoIR™EaE; HUstorelk
SERIEEEERedofIUndo, HTFAstore;@B[EIRER, |[REIEERICRERLENIX
&R, ERLAYEIEESEcashfg, RE8Y, AEBUstoreHUBEIREHITIIAE
ZRHIIRE o

2. HTFIHNHIEREZCREHEXEYH, MAREIZRY, FFUAFRSEER
Snapshot Too Old{&iR

3. [ELEROTLMRMRTR, EAERHAMIREE, BERIIREZY, TFSERITY
MBIBIZESIMHTRYENR, B\AICEERR, EFHINCEESTHOIK, BT
BRI EEBEESBRAFEXEMRedoHE,

4. WALHEEZRE—L, NFECREBEHEHIZN, FHFRICRERERNTW.

4.3 Ustore 7FiES |8

4.3.1 Ustore &7}

Ustore ( Unified Storage ) 2GaussDB Kernel#E EH— R BEFRIFIES |2, HS
FRZARISET IR Astoreix AR X BITE FEFAR AT LR AREIRE R 2 BFERY, mE
S| HEITIRBE DB . UstoreBaIE AR HGaussDB KernelEEFR R FZSHIZNIAITES

a5
o

{S5F3 Ustore BYILEE

1. BRFRAMHERAIDEFME, BECAstorefI#TBE/ . KbRAstoreBJHOT
chain, JFZR5|5I/ZK5I5EFHT, HeaptIRIJR{IEFHT, ROWIDEIRIFAZE . HEIMR
AATHCELEML, SRR ATEAKARLF -
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2. KAKEHR—TRIZR, UstoreRIREFLHIFRIE T TTEROWIDIZE, S5
15, EIIERRIIEE.

3. FKEIVacuumiEfTIEARASE . IndexSHeapfi#i®, ISR, I0FEAER
¥,

4, FTEFNEIIHEE.

g, Ustore DMLERMEREIERE, BEATEEZ(EHKUndo, FHIREFHEESTEA—

Lt AMNREZTupleliEFERTEEEF (Astoreix[ElIEE ) haK—LE,
4.3.1.1 Ustore $51ES58&

4.3.1.1.1 $$M4£95%R

2551 5 BETE

EE Repeatable Read/Serializable x
TEESRP D XFRNITDODLRE x

e Gist Index/Gin Index x

Al @M | Hashbucket x

sQL Table sampling/4{L AT E] /2B x

MHEE | BRIIRFE x

4.3.1.1.2 FhEHE

1. HIERRAIIEARERIL 160051,
2. Ustore® ( F&toastfEit ) B ATupleiEAREEET (8192 - MAXALIGN(56 +
init_td * 26 + 4) ) , HAMAXALIGNFRSFT5XITF . SHEAHIBKEBIEE
if, BPSWEIERKESKTEBANIRE . HEHinit_tdXdFTupleik ERIZID
W
- Finit_td¥ENE/IME2RT, TupleikEABEBII8192 -
MAXALIGN (56+2*26+4) = 80808,

- FKinit_tdHEREAEAIRT, TuplelxEAREEEIZ8192 -
MAXALIGN (56+4*26+4) = 8024B,

- Kinit_tdERFAE1280T, TuplelKERAERRIT8192 -
MAXALIGN (56+128*26+4) = 48008,

3. init_tdBMESBE[2, 128], BUAE4. BERESIFHRAFHAEIT1281,
K5 |RATIEARERIT329 . £FHXERSIRAIIEAFBERI315,

5. ZES|TEKEAREEIEIT (8192 - MAXALIGN(28 +3*4 +3*10) -
MAXALIGN (42))/3, EFFMAXALIGNZFRR8FTINITF . HIBEAFIBERKEERIHE
BY, BRPaKEIRS|ITHEKES KL EBANIRE, HEHE5|Tk288, 1Ti5Et
794B, JTHCTID+INFOFRIEIA10B, TRE428B,

6. [EIRRB=EmRASIFI6TB,
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4.3.1.2 {#5f3 Ustore i&17M;
BllEUstore3k
{SEFHCREATE TABLEIEABI&ZUstoreZ,

gaussdb=# CREATE TABLE ustore_table(a INT PRIMARY KEY, b CHAR (20)) WITH (STORAGE_TYPE=USTORE);
NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "ustore_table_pkey" for table
"ustore_table"
CREATE TABLE
gaussdb=# \d+ ustore_table
Table "public.ustore_table"
Column| Type | Modifiers | Storage | Stats target | Description
+ + + + +

a | integer | not null | plain | |

b | character(20) | | extended | |

Indexes:

"ustore_table_pkey" PRIMARY KEY, ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default
Has OIDs: no

Options: orientation=row, storage_type=ustore, compression=no

AUstorezRBIEZRS|

Ustore B {¥245B-treeRBINZIRAZEKS|, HE—&iH=+, AT X5IFAstoreflIB-
treeZ5|, Fi1thE&IEUstoreRIZhRAB-treeZZ5 |F#RIUB-tree ( Ustore B-tree,
UB-treeMRiFNIndexET ) . BFPAILAS IR TSN {FEHECREATE INDEXIE@ A
UstorekfY “a” E14E6JiE—1 UB-tree&5|,

Ustore R FEEBIEZRS KR!, BUABIERIZUB-treeR5|:

gaussdb=# CREATE INDEX UB-tree_index ON ustore_table(a);
CREATE INDEX

gaussdb=# \d+ ustore_table

Table "public.ustore_table"

Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
t 1 t t y

a | integer | not null | plain |
b | character(20) | | extended | |
Indexes:

"ustore_table_pkey" PRIMARY KEY, ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default
"ubtree_index" ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default

Has OIDs: no

Options: orientation=row, storage_type=ustore, compression=no

4.3.1.3 Ustore BYSR{ESCRE

4.3.1.3.1 BAEE init_td X/

TD ( Transaction Directory, EEBEF ) 2Ustore R ENAFFHRREEZEEMN
4518, TDMMEREZNESIFIIRAHEE . EEIERDES IS LUISEMIRAITD
K/hinit_td, EOAMENS, BIRRSIFANHASSERZRE, &AEN128,

BRPEEESISHEES TR EF i Einit_td, SIMEAILILESISETIE
25 “wait available td” FFEHHMAVBARRDITREETEHEE, —K “wait
available td” &30, #18 “wait available td” —BEARH0, FHFESSTDRISEH,
LA IE Kinit_tdB#H TR, REJUR, NIRATFONIEREFEL, FENA
B, ZROTDENSHAEZHITE, HEFMEKRG AT LUZRESuA TN, 2
WETMNEIREIRS. 16,0 32, 48, ... 128, H WM NHNESFEHEEEBER
b, RERNFFEHROHinit_dMER/\WEEARMEUTETE, init_tdiEE
e S ES N ( FFAERERE ) B9 “SQLE%E > SQLIEL > CREATE TABLE” &5,
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4.3.1.3.2 BABCE fillfactor X/

filfactorEAFEATTNEHIER RIS H, Z2HESTHEEMNTAENE . K/NAR

FHOYIBEZF B EIFEX , UstoreRIIBHATTEIEZRZF92%, FABHIS% = aETEH
B, tBalLABFTDFIEY B=iE., fillfactorfIEeBFEN S EE M ( FAEE
& ) B9 “SQLE%E > SQLiEi% > CREATE TABLE” &5,

RAPZREEEISHtheaBmEF it Efllfactor, RFRLHIESNEREEBEE
KEHRE, TERmERTAZEN100%, IRHIESNEFEAEEKETIRIE,
ié;)‘(?ﬂZiiJﬁ%ﬁﬁﬁ?ﬁ%iﬁ%ﬂ%ﬁﬁﬁ?ﬁ%ﬁ%ﬂgﬁd\, LURD B TSR s SRAYMERE
RFE o

4.3.1.3.3 FiHEEMEE

UstorefY BT EBIRB K E TS HEER0ERMYE, XiAsHtrack_countsAK
track_activitiesSiE B, BOAFE, BRIEFE. Haeia=RI .

FIFF:

gs_guc reload -Z datanode -N all -1 all -c "track_counts=on;"
gs_guc reload -Z datanode -N all -1 all -c "track_activities=on;"

X7

gs_guc reload -Z datanode -N all -I all -c¢ "track_counts=off;"
gs_guc reload -Z datanode -N all -1 all -c "track_activities=off;"

4.3.1.3.4 EE&RESINRE

A5G 2 Ustore X BIRYZI T 12 R o] LAE {Fubh T H 4mh3i2 e 151X S AVIZ B IR
IR, BOAFE, WSIMISERISHE. EaEmRIRh.

XiA:
gs_guc reload -Z datanode -N all -I all -c "ustore_attr=";"

I

gs_guc reload -Z datanode -N all -1 all -c
"ustore_attr="ustore_verify_level=fast;ustore_verify_module=upage:ubtree:undo"

4.3.1.3.5 BEAREEREXN

—RIER FEIRERA/NISEERROMERNT . ATAZIREERE, Som=RTAAE
BOIRRA/NIBXSH, BERZS5REEENT.

1. (REBLETERIEINAYTE EMRAEIE

HERNRISETIENSEMETT, BEAERBEZHTMAHIE, LWAIFEE
2undo_retention_time, undo_retention_timeZNMABEER0, EYESEES 0~3K,
AEERYETF(E 99005, FEIFEAIRZ, undo_retention_timefYEERLK, XTIV
ISR T Undo= (B S FBIEE , BSIEMEIET B, #— 2 nEiERE
Fritee . BAERNEISEHERLDHEIBRANHETE BN, SEi5
undo_retention_timeifl/\RiXZIREMEE . ATLABZIN T A REFEEESHECI
SIREHIEVE,

&iflgucs#undo_space_limit_size, &EifJ{lElgs_stat_undo, 3XEUFHAundo=
BEIIE IR Eavg_space_increse_speed5ZHaiundo 5 =S8
curr_used_undo_size, i+&undo_retention_timefYJiEiX{Enew val = 0.5 *
(undo_space_limit_size * 0.8 - curr_used_undo_size) /
avg_space_increse_speed
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2. RBEETEXRNNHERAEE,
MR BPEFEREFHAESZTESHUndo Bl AkEY, FTEIE
undo_space_limit_sizelflX, undo_space_limit_sizeZAIN{E9256GB, BUESEE
J9800MB~16TB,

AEHETERTFIEMET, #EFundo_space_limit_sizeiRE&E . AT
undo_space_limit_sizeBIBEM AN SFE#ETEWA, e E4sE. IRE
iBlgs_stat_undo()AYcurr_used_undo_size R AR F{EUNndo=a)fEzhk, ATLARE S
RE.

A%undo_space_limit_size[FR] BN IR SR F ST H AHundozS g

undo_limit_size_per_transactionfJEY&, undo_limit_size_per_transactionEl{&

SBE2MB~16TB, BRIAMEHN32GB, RERTEEIN

undo_limit_size_per_transactionF#8iFundo_space_limit_size, BEZEZUndo

PECTEEEARAKXFUndo 2= EHE -

NTEEMREIZSERARIREMRE, BNERUTAIHTIHTE,

- undo_space_limit_size: Eif{lElgs_stat_undo, REUAHAundo= (819G
<& Eavg_space_increse_speed#curr_used_undo_size, 1t&
undo_space_limit_sizeA9#EiX{Enew_val = 86400 * 30 *
avg_space_increse_speed + curr_used_undo_size,

- undo_limit_size_per_transaction: &ifgs_stat_undo(), FREVEESHEASG
FlundoZ[8max_xact_space ( 503.2hkRAFY Ei%%l ) , BINZSHEER

A/ Fnew_val = 10 * max_xact_space,
3. BERAREBSHIVEEMLTER.
fEundo_retention_time. undo_space_limit_size.
undo_limit_size_per_transactiond, Seht&HI=TESHESTCEHTTLIRIRS] .

space
A
—  situation 1

/-/Rear:hing undo _space limit_size

undo_space limit_size

situation 2
Reaching undo_retention_time

undo_limit_size_per transaction [ [ __ __ 7 __ _ __________

- —»  time
0 undo_retention time

fBI40: Undos@IEIEES#undo_space_limit_sizei@EI1GB, Undo|BrRAMF
BBRJiEundo_retention_timeg900s, YN5R900sAHF=4EHIH BIRAEIEARE
1GB*0.8, Mi%ARI00sH1TEIMIBRS; BNIIZER1GB*0.8 1T EIMIRS . 1BEZIE
R, WMNR#EEERTERE, N EEundo_space_limit_size, WNRHEBTHZE
5, MTiEundo_retention_time,

4.3.2 FERIU

4.3.2.1 Relation
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4.3.2.1.1 PbRCR(Page base Row Consistency Read) Heap ZiRAETIE

undo page

undo page

Y

HeapRIZ R AEERE T TuplelIITRBRAEE,
FREMCHREY, SRHEEIFICREEIUndo Rowd,

FETupledpitd_id_EIZR=4R9Undo Rowitiit (zone_id, block no, page
offset) ,

EHHISIEEES \Heap U@ o
B EIENIEMERSF4Undo, E—iERAJundoi@idblock prevaREk,

w N

vk

4.3.2.1.2 PbPCR Heap BT Al

td(comsnl'l)lon)nd, cn Undo rowl(update) Undo td(csn400) Undo row2(delete) Undo td(csn 200)
Reader(CSN 300)
td(in-progress) Undo row3(update) Undo row4(update) Undo td(csn 0)

1. HEGHE TR, BEISCRAEMZEUNTE—HEE, AKEH
seqscanfIIER .

2. HIEMERSESERAIERZTE, THEEFoldestxminfUiEi, EFIBAERE
=, ZREBENEIZUndoiC RIRENA ERRAS o

4.3.2.1.3 Heap T=[A&TE

Ustoref§Ef3Free Space Map ( FSM ) MHER T BN IRRMVTR=TE, HEURHE
LEAIALER . BUAPEENENRITHENRESRE RIEREMIRERN, #a
MIZRITRIAIFSMAPBTHURE, BEXSRIFSM LICRINRATRT A2 LA
EBEAFBN=EER, MRFHEUIRERIRAIblocknumBFHITIENZRIE, B
THRERmEEE.

F— R E D XXM AIFSMEEMFHE—MEZAIFSMI 4, ZFSMIES53RE
EREEENERT. fld0, BEROXINANEIENH32181, MEIIRAIFSMIZEE
7$932181_fsm, FSMAEEH#RASIBRAINERXZE, XEFRAFSM block, FSM
blockZ [BIHNBIBLEMIER T 2B =ET RN, WP RESE R ATRHEXE.,
BRTEFSM EBHRITMR T AT, —EEREINFT R, AREHFHRRERE
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— N BRI REFHREIS S BETFRITRERE . ZENAMFEFIEIERLRA AT
EMRIFLAT—3, SEDMLASHITEIZF T4, UstoresfEAuto Vacuumfyidiz
PIERMIHZFSME I TIEE =R,

4.3.2.2 Index
UB-treeFE1Eiau0T:
1. EINTYMVCCEES.
2. T IR E=REIAEES .

4.3.2.2.1 RCR(Row Consistency Read) UB-tree ZiRAEIR

b-tree key

1. U B-tJr:eeE’g%HﬁZK‘éiE%ﬁH%?KeyE’ﬂzﬂﬁzs“éﬁ, B TR ASF0 75 SEhR A TYFEUB-
tree k.,
2. RATHERTE, xmin/xmax3FHxid-base + deltafy5=FE R, 64 AIxid-basefi

T?EEEJ:, To4H FiETE32(delta, TRE _Exid-basethEE BT ERSMYIBIEH

TTHER

3.  UB-treelE NZiEMIBRkeyAtiZBBkey + TIDBIIRREHES, Z=35|5IMBRIAITTA RIS
NTTHEITIDIEAE X E=HTHERE . S8 xmin. xmaxiBiNZEkeylI/SMH o

4. FBIDBMS, BIRAMEEFEEKeyiNTREMITE .
4.3.2.2.2 RCR UB-tree B] {4414

Key (xmin == committed && csn==100 && xmax == invalid)

Pr— Key (xmin == committed && csn
Reader ¢
(csn=300)

Key (xmin == committed && csn==100 && xmax == committed && csn==1500)

Key (xmin == committed && csn==100 && xmax == committed && csn==200)

le
-visable
in-visable

m Key (xmin == inprogress && xmax = invalid )

Key (xmin == committed && csn==100 && xmax == inprogress
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1. XEFERSIBUENSIRASERTIMGE, 8188 FE5IBRAITEFHiATE
W, ERYZRSIERIRI M EFESZRS |13 (Index Scan ) RIXES 134
( IndexOnly Scan ) BIMERAKIEH .

2. FERSHENFEZIN, BINTZRSIMBRRIE, RTXIRMPREAELAITTARINAY
5| TTHRITIRC

4.3.2.2.3 UB-tree &I E

o InsertiBfE: UB-treefUiENZEEARAT, IFEIEINES IEANERREESE
BHEExmIinFEK.

o DeletefffF: UB-treeZW/MEN T RS IMERRIE, R IRMREZSREMNAELL,
RENESEEESExMaxFE ( B-tree RS | FHHPRARGE, FEZEMIBRIEE) &
AR T E L AYactive_tuple_count, Factive_tuple_count#fRi/0, MIZHTAE
Bl

e UpdateiffE: XtFUstoreis, HIEEMITUB-treeZR5|FIRNRIEtESAStore5
FiAR, #IEEHEEFHMIER: R5IPIFIIERSIFIEH, TELE TUB-treetE

R E AT,
ubtree ubtree
=] =3
Key ;‘-ﬁ' Key = ‘A" Key = 'B' Key = 'C
no=(5,1) TD =G, ) |[TD=6,1)—|TID=(G,1)
RE 1, o) 1, 2] M 2, 3] % 3, 0]
a .

Header ‘ 1 ] Header ‘ 1 |
i
|
|

ustore JEERS [FI ST ustore F5IFEH |
|

FERERUB-treefE X5 |1FIFIIFRS IFIEFHAIZER:

a. TEERSIPBPIEFHIERT, BRI RNEEFHTEH, index tuplef3ig@E—IR
#HENBIdata tuple, UheapRE&BEAFHIdata tuple, MRIEXY Fdata
tupleFHiEHEEIEF A UndoH

b. TERSIFEFHAIERT, UB-treetBSiEAFHIiIndex tuple, (ERSIEM@E—
“data linepointerfi@—*data tuple, FAHIBRABIEIENIFTZENUndoh
15EY,

o Scani®F: FAPTEIZENEURER, FIEIERRSIFMINE, UB-treeXXIFR5IEIRE
HSRASERT NS, RoIEMITIMEGEFSZRSIF3#H (Index Scan)
RANZ5 3355 (IndexOnly Scan ) MBEBFTIRF -

XJTFERB |3

a. EERSFIEZMREIIMES (IndexOnly Scan ) , MBS HAEESEHERS| Lt
T-nEHK, HEIFEFHTARTREEE,

b. BHRSIFIFSEFEIES (Index Scan) , NIBITIFHEMEERS| LT
o8, HEMFESFMTANTID, BEITIDRIEER EEHXI AR
TTH. WMTFEFR.
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‘ Index AM ‘

I

| A |

% /.—.wt\ N—

AL TR N

ERE TN

M
Ind;:zfnn ly IndexScan
( B-tree, f@m%ﬁm ) ( Heap, iflilﬂlﬁ’ﬁﬁ ) ( #IEINULL >

4.3.2.2.4 UB-tree ZS[A)&18

L FiTAstorefIZ 5 | fkEfiAutoVacuumFlFree Space Map ( FSM ) #{T=E1EIE, FE

B AR RATAYERR, MUstorefIZR5I{FRELFEAIURQ ( UB-tree Recycle Queue, —
FETFEIRBAGIHIEIRED, BIXUEIAG ) , WRSITHTEHITEE . NUBEIR

I 2IEERNMEWINYI, —NBEZREAY, S— 1 eJBETIAAGI, EDMLIRERT

BESINTEEIE, seARMEREDMUZIZERIERNTB2RIFMKIEIRE, Z5([EIWBA
5 IR & TFIEB-treeZR 5 | AYFSM IR

9N LB, 5 |IREENIEABASIELRE T :

1. K5I} > #BENTI

5| REFRPICH 7 RE LIEKTHAN L (activeTupleCount ) , ZEDMLIETE
F, M=—REAIFTETTE, BlactiveTupleCount AERTSBE RS ITRMNEBTE
BAF,

2. ETERASY > BT ABASY

ATEGIR AT AR\ RY R E R EA R — MBI S & LN AT A IS
RIERAENER, SNTANIZEE—TREI=TRARRE, RIFEENE
FERAINENED—P RS WEEIT RIS, LIRSSEENIIFIIA—1 RS
WHEE, SENBEAIIFRIEED—DRSITEANTANTIF, KEEETIRY
WSz 18, LANBTARSIBRATAEER.

3. A > R5IER

R EDRFRN—R5|IZNE, SFENTBINIIFHITERESEIUE
BRIZRSIR, MRHKENERHTER, REUERRENH TR I
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4.3.2.3 Undo

B SE R A HUR EREMESGAUSS HOME/undoB R, BiZREAEE5R/\EES
KEXRIPFEREEENES . SZiFpermanent/unlogged/temp=Ffhz&LE,

4.3.2.3.1 O}RERES1E

o . o .

1. &undo zonef& T EIEEFS txn pagedt, EEEundo page,
2. UndolEFFfi#undo row, XTHUIEANENSIEH EMAICREIUndo,
3. UndoicRt2FiE, RtXFUndommEmANEK EHEEICFERedo,

4.3.2.3.2 {4AREN
txn pageTES 4RSS

$GAUSS_HOME/undo/{permanent|unlogged|temp}/$undo_zone_id.meta.$segno

undo rowFRTE4ERLRLEHT

$GAUSS_HOME/undo/{permanent|unlogged|temp}/$undo_zone_id.$segno

4.3.2.3.3 Undo Fa)ETE

UndoFE S ik e a Rk &kiz TR EEM, REFN_EUndotEiRAYZSE)[]
W, SEEIERX log# T, ElWLizEHEMRFAIundo zone, XJiZzonedAY
txn pageidid, EKIEXIAMNNEIKMIRFEHTER . BIKERR T E SRR/
2, BiZzE=R2MEREREF$(current_time-undo_retention_time) . X FigHI
BEHPFELRNES, ERENEESNZESHTNIEEEIRTS
HHIEEDEFEETIRER . EBXREIEERNES, B\ FRNEIRERKAIRTZR,
e PundoEFEE AR » Hundoh A=SE)EILundo_space_limit_sizeRd,
MekAEFIEI , REFES IR E CEIRTH, EMESEZIRATEIET$
(current_time-undo_retention_time), 7EIXFE R oGO .

4.3.3 Ustore EEEERY

GaussDB KernelZ553 &Y :

1. EBBRINAEBmDEXID, 1ZFEEPAIFE—5DML/DDLETDIZTIIASEIE
FZEFHEXID,

2. ESEFRN, SFERERESIEKERICLOG (Commit Log ) , CLOGHEFH
KE: BBiriTh. FREXR. FBELEZE. FESER . 815589 CLOG
REAL92 bits, CLOGREAI LEBNFH A URRANESARRIRE.

3. EBERLERE, AEFERARSBESFSEXINFRICSN ( Commit sequence
number ) , CSNASLHIRIT S, GAIXIDEEHECMAIME—CSN, CSNATLIRE

undo space
thread 1 thread 2 thread ...

undo row undo row : :

| |

| |

| |

undo row undo row undo row | |
| |

| |

| |

undo row undo row undo row : :
| |

| |

| |

| |

| |

| |

| |
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4.3.3.1 BFIRR

1.

4.3.3.2 FHOR

IEEFHIUATIRES: FBiziTh. FBRER. FBRAPER. FEEERR. &
EZNTFES. FBEEE

pa{=ES . 2EDML/DDLEABMMARTES, XMESZEERNESHIE
#iE4) ( START TRANSACTION/BEGIN/COMMIT/END ) , DMLERLREEED
ERXESR, EXESHEXHISTART TRANSACTION/BEGINIEIZHIEZAIFF
A, HHCOMMIT/ENDIEIZHIZESZAIRL

FEBVRFETEXNSSTFEIRES, HSAVEPOINTIEGIEHIFESHIA,
FHRELEASE SAVEPOINTIEGIZHIFERER . MR EBERRIGIEFERE
BEFES, ZEZRERSEWTFESHIRR, EFESRRTEESS
HITRESZANER

UstoreZiHECIRRIRE RS . BEENITHIART, SRENHBIRFHICSNIEAH
BNETHIEIRICSN, BMETHIRI REREIETFHRIF—Z2IARE, A2 EEEMD
EREKREND, Ustoreread committedZRA 2IFIEF—HMIERY . Ustoretb 245
FRERI2PCES .

EREEFZIETHEETRETHESEEBIE T, SSTERENT, RRFTE
KBS P ETHANESURIER TR . Astore. UB-tree;@BEIRER, BRIZEXNE
NBERRENE. Ustore AT HREE R, BRIRIRREES TRL . RESTWARMEE
R3MZT

1.

4.3.4 [N[ERE

B ER.
BE=MERsMAESHNELEER:
a. EHHMPHPIROLLBACKXEEFAMMARIEER,

b. ESZETIIREPUNRALEERRORKFIRE, HETHICOMMITXEFS
ROLLBACKIfgEHERE], th&fARZEIR,
. ERIETMIEPINEELEFATAL/PANICRSIIRE , EE&IEEEIIEEIS X%
HIEHPENESHTREEER,
BEER, BEEREMEEERASIEEREREY, SHUndoBllZ&iz R
CRZHRINES AERELRITS, MEIRIIMEMIRS . RREOIRESARRE
f2undo launchR F=HERE LR TEZEundo worker, BRHRELIRTIELIE
SERRMATELRIES - undo launchZ&iZ2RZ B LARIATHEES5 N undo worker&iz .
REREIR. JFSEELRELKREIREAR@EAT, INREMESEEEMRZ
EEGENTD, MeEERIZESEAREHIIRMBEEIITRERELR.
NEKEIRRARCIRESEAREAYNER, FEREMRIMHE.,
Ustore FE=ZHIEERROLLBACK TO SAVEPOINTIEGIRG, FEEEIZERXE
SRR EERTT, FREESHNERALMRXESHESRKES . IR—IFSELR
AR ERBAIFESS, BB ERSATFESNER, FraFE50
REEEASHITRESMER.

INEWRSINRERERFEIRE AR —IF, ALIBIEEEIRE— 1 ERRESZAI

Iy,
g.

BERBMAASRERYURERHEITIRE . ERARERAZR], Ret@idEnk
PITREFERIXOCRINIBIFEEFEN, REMKFEZHDHEZE\T . KANW
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IEIﬁ?kJ: 1BiZ N [E]DropFiiN[El Truncatek S E4R3ZAIEURE ZEDrop/TruncateBYEE,
REEWER, MBERSEFEBIEERNTX,

(MARIY:
o Astore5|EEAZIFAEINEE,

o EHASHFHNEERE,
o AFYLUREFEARENMLINGE, FRESHR—EIMERESL.

4.3.4.1 [(A[E|&EiF

=b§1nlu\
NEISEA SRS XE N A ERENE Msnapshotiils, X—4FHRIATEENE
HEESIMIPREEAIZHIRETE . NEEGEFTMVCCShRANE, BEieREEIH
WRAS, SREUEEZRAEE .

BIRSM
undo_retention_timeZ2# AT Eundol| AR ARAIR EBRTE o

iEy:
{[ ONLY ] table_name [ * ] [ partition_clause ] [ [ AS ] alias [ ( column_alias [, ...] ) 1]
[ TABLESAMPLE sampling_method ( argument [, ...] ) [ REPEATABLE ( seed ) ] ]
[TIMECAPSULE { TIMESTAMP | CSN } expression ]
|('select) [ AS ] alias [ ( column_alias [, ...] ) ]
|with_query_name [ [ AS ] alias [ ( column_alias [, ..] ) 1]
|function_name ( [ argument [, ..] 1) [ AS] alias [ ( column_alias [, ...] | column_definition [, ...] ) ]
|function_name ( [ argument [, ...] ] ) AS ( column_definition [, ...] )
|from_item [ NATURAL ] join_type from_item [ ON join_condition | USING ( join_column [, ..]) I}
EERS “TIMECAPSULE {TIMESTAMP | CSN} expression” JgiR[EIIHAEFIGZRIA T
1L, HATIMECAPSULER/R{FERINEIINEE, TIMESTAMPLAR CSNZFRRIAEIEE(HER
BARFE S Ba{FRCSN ( commit sequence number ) (8.,

SHIA

e TIMESTAMP

-  IEETHAEANRETIMESTAMPIX MTE S EREEE, TIMESTAMPEE— 1R
{ABISERTIE

e (SN

-  EETEBRINERZERIF FTENCNRRIEE, CSNIE— P EAZiE
RERAYER, FEETRICSNAS—HER, B 1CNCERBNHURRER—
PR, EIENCNTRIEERRSQLEIIEIEEAZ—EIERAIEX

%ﬂ;&o
A EE
(EARRYEHITINRIRT, ATRESB3sANRE .. BERNCIZIEHIRIESR, TEFH
CSNi#1TIA[E]
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{ERxA

o Rfl:
gaussdb=# drop TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--glJiEZFEflashtest
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) with(storage_type=ustore);
CREATE TABLE
--&ifjcsn
gaussdb=# select int8in(xidout(next_csn)) from gs_get_next_xid_csn();
int8in
79351682
(1 rows)
- B RIRT
gaussdb=# select now();
now

2023-09-13 19:35:26.011986+08
(1 row)
- HENEE
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'"),(2,'INSERT2"),(3,'INSERT3'),(4,'INSERT4"),
(5,'INSERT5'),(6,'INSERTE');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ I SO
3 | INSERT3
1 | INSERT1
2 | INSERT2
4 | INSERT4
5| INSERT5
6 | INSERT6
(6 rows)
- AEIEEE A csnibiIE
gaussdb=# SELECT * FROM flashtest TIMECAPSULE CSN 79351682;
col1 | col2
______ I
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ I SO
1 | INSERT1
2 | INSERT2
4 | INSERT4
5| INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
- IAEIEEEA R aE
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP '2023-09-13 19:35:26.011986/;
col1 | col2
______ I I
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ I SO
1 | INSERT1
2 | INSERT2
4 | INSERT4
5| INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
--AEIEEEA R R
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP to_timestamp ('2023-09-13
19:35:26.011986', 'YYYY-MM-DD HH24:MI:SS.FF');
col1 | col2
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4.3.4.2 (J[E)3=

Ab e o
B5 |=u§\

HIRRSR

S
1ai

{ERHI

______ |
(0 rows)

- AEETEA N cNbIIER, HXIRETER

gaussdb=# SELECT * FROM flashtest AS ft TIMECAPSULE CSN 79351682;
col1 | col2

______ |

(0 rows)
gaussdb=# drop TABLE IF EXISTS "public".flashtest;
DROP TABLE

NEIXRTLUSEFRIREESENER, SZERMURT— I R—ER, MARENK
JEEERY, HAFIERTLARIEIRE RAVEIE . INEIRETMVCCESIRAHLE, BIMiREE
Btz B R 2 fRANEEEE, FHOiEEE=ISREE<mcrOEdE, £
PRFEIRILR -

undo_retention_timeZ2# A& Eundol|BIRANHIR BB AT E] .

TIMECAPSULE TABLE table_name TO { TIMESTAMP | CSN } expression

gaussdb=# drop TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--BlEEZFEflashtest
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) with(storage_type=ustore);
CREATE TABLE
--Bifjcsn
gaussdb=# select int8in(xidout(next_csn)) from gs_get_next_xid_csn();
int8in
79352065
(1 rows)
--EifpiaaE
gaussdb=# select now();
now

2023-09-13 19:46:34.102863+08
(1 row)
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ .
(0 rows)
Nt
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1"),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4'),
(5,'INSERT5'),(6,'INSERTE');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ s
3 | INSERT3
6 | INSERT6
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
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(6 rows)
--AEIRE R E RIS E)E
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP to_timestamp ('2023-09-13 19:52:21.551028",
'YYYY-MM-DD HH24:MI:SS.FF");
TimeCapsule Table
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
(0 rows)
gaussdb=# select now();
now

2023-09-13 19:54:00.641506+08
(1 row)
RN
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'),(2,'INSERT2"),(3,'INSERT3'),(4,'INSERT4"),
(5,'INSERT5'),(6,'INSERT6');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ Theroomoses
3| INSERT3
6 | INSERT6
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
(6 rows)
- INEIRERERRT R
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP '2023-09-13 19:54:00.641506";
TimeCapsule Table
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
(0 rows)
gaussdb=# drop TABLE IF EXISTS "public".flashtest;
DROP TABLE

4.3.4.3 [J[E] DROP/TRUNCATE

de e gy
B=1lao
e |N[EIDROP: HJLAREESSMBPRAYZER, MEIKIEL ( recyclebin ) SRk EMEMIBRAOZE
REMBEEWNERS|. ROKRSE, NEdropRETFEEENE, BITiEEEIBg
FICRAVRAMIENE, THEdropRAIKE .
e [NEITRUNCATE: allAREIRIEEHEIMEHITtruncatefIZ%, MEIMELHIRE
truncateIE R Z5 |RIYIBEUE ., (NEtruncateEFEUWuSHNFI, BITAR U
LIS RAVRAIIEN 4, LT EtruncateRAYIKE -
I

e FFRenable_recyclebin2#] ( GUCEETEpostgresql.confS{E ) , BREIIL
uh, BEREREEREN.

e recyclebin_retention_timeS#H B FiZ ELIKILXIRIRERTE, BTzt EAYE
ISR BEE, BRAEEREL.

EESEEY
o g

DROP TABLE table_name [PURGE]

o BIEMOMEIR
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SR

&=l

PURGE { TABLE { table_name }
| INDEX { index_name }

| RECYCLEBIN

}

IN IR PRAOEE

TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename]
TRUNCATE TABLE { table_name } [ PURGE ]

INEIERTAIZR

TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE

DROP/TRUNCATE TABLE table_name PURGE

- BNEREUBMAEWILF, PURGEEZSHE.

PURGE RECYCLEBIN

- FRSELIEITR .

TO BEFORE DROP

FRX N FERRLEKIEFERRIEREFUR,

LIS ERIBAFIEENERNZIR, SXISMIRISEIRES BN RSERSZIR .

- EKIEPRFERIOINREREE—M . B, NRIEERFERSZIR, 3
LHIRERRIEENINIR . FH “select * from gs_recyclebin;” {EAEAI
KuE RIS .

- NREETHEFEENSTR, BMNREKIEHEES MZBIRINR, ARG
%iiﬁﬁ?@ﬂﬁﬁqﬂﬁiﬂzﬁbﬂgﬁ;%o WNRBBERFEIRARE, (RATLL
X :

" IEEEERRINENRREMRSZIR.
=  HIFTIMECAPSULE TABLE ... TO BEFORE DROPiEf), BHEUFEKRER

=Ko

- kKSDROPREY, RIKEEKRE, M FUIRBHFRFOMUEIRE . AFH
WRIEFEE, HITODLaFSF LA FURE.

- g;lgﬁ)ﬁia‘%ﬁtﬁﬁDML\ DCL. DDLESRE, FXFFDQLEMIRIE ( 54k
F ) o

- NERMERRZE, PUTHIESERENIHINIREIIRER, NEXK
W, HMATIIDDLAYERFTINEIRIEIRESE: “ERROR: The table definition of
%s has been changed. ” . % K&namespace. FZHNTHIR{ERIDDLIITIA
[El#2{EHRsE: ERROR: recycle object %s desired does not exis;

- WREZXRAtruncate trigger, truncateZkhY, TiEftA&trigger, ABERIAT
truncate Btk . AP EtruncateBinER, EEZFNRIE.

RENAME TO
AMNEWIEFIERIRIBE— 1 FER.
TO BEFORE TRUNCATE
INEZITRUNCATEZHil,

-- PURGE TABLE table_name; --
--BEEWL
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gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

gaussdb=# drop table if EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace

| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64

+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)
--glEFEflashtest

gaussdb=# create table if not EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE

ENEE

gaussdb=# insert into flashtest values(1, 'A');

INSERT 0 1

gaussdb=# select * from flashtest;

id | name

--DROPZ&flashtest

gaussdb=# drop table if EXISTS flashtest;

DROP TABLE

-EEREL, BRI BB

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
VI

18591 | 12737 | 18585 | BIN$31C14EB4899%$9737$0==%$0 | flashtest | d | 0|
79352606 | 2023-09-13 20:01:28.640664+08 | 79352595 | 7935259
5] 2200 | 10| 0| 18585 | t | t | 225492 | 225492

18591 | 12737 | 18590 | BIN$31C14EB489E$12D1B978==$0 | pg_toast_18585_index | d | 3
| 79352606 | 2023-09-13 20:01:28.64093+08 | 79352595 | 7935259
5] 99 | 10 | 0| 18590 | f | f |0 | 0

18591 | 12737 | 18588 | BIN$31C14EB489C$12D1BF60==%0 | pg_toast_18585 | d | 2
| 79352606 | 2023-09-13 20:01:28.641018+08 | 0]
0| 99 | 10 | 0| 18588 | f | f | 225492 | 225492
(3 rows)

--BEXKflashtest, XAEZFE
gaussdb=# select * from flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;
A

--PURGERR, & EiaRIZRMIPR
gaussdb=# PURGE TABLE flashtest;
PURGE TABLE
-EERL, ERuEARRIRERIR
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64

+ + + + + + + +
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+ + + + +
-+ + + + +
(0 rows)

-- PURGE INDEX index_name; --

gaussdb=# drop table if EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

--glEFEflashtest

gaussdb=# create table if not EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE

--S9Z&flashtestBli£ZL5 |flashtest_index

gaussdb=# create index flashtest_index on flashtest(id);

CREATE INDEX

--DROPZ

gaussdb=# drop table if EXISTS flashtest;

DROP TABLE

-BEEL

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
NV

18648 | 12737 | 18641 | BIN$31C14EB48D1$9A85$0==$0 | flashtest | d | 0|
79354509 | 2023-09-13 20:40:11.360638+08 | 79354506 | 7935450
8| 2200 | 10 | 0| 18641 | t | t | 226642 | 226642

18648 | 12737 | 18646 | BIN$31C14EB48D6$12E230B8==%0 | pg_toast_18641_index | d | 3
| 79354509 | 2023-09-13 20:40:11.361034+08 | 79354506 | 7935450
6 | 99 | 10 | 0| 18646 | f | f |0 | 0

18648 | 12737 | 18644 | BIN$31C14EB48D4$12E236A0==%0 | pg_toast_18641 | d | 2
| 79354509 | 2023-09-13 20:40:11.36112+08 | 0]
0| 99 | 10 | 0| 18644 | f | f | 226642 | 226642

18648 | 12737 | 18647 | BIN$31C14EB48D7$9A85$0==%0 | flashtest_index |d | 1]
79354509 | 2023-09-13 20:40:11.361246+08 | 79354508 | 7935450
8| 2200 | 10 | 0| 18647 | f | t |0 | 0
(4 rows)
--PURGEZ 5| flashtest_index
gaussdb=# PURGE index flashtest_index;
PURGE INDEX
-BEEMWL, EBIARIZESflashtest_index#iflFk
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |

rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs
n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
VI

18648 | 12737 | 18641 | BIN$31C14EB48D1$9A85$0==%$0 | flashtest | d | 0|
79354509 | 2023-09-13 20:40:11.360638+08 | 79354506 | 7935450
8| 2200 | 10| 0| 18641 | t | t | 226642 | 226642

18648 | 12737 | 18646 | BIN$31C14EB48D6$12E230B8==$0 | pg_toast_18641_index | d | 3
| 79354509 | 2023-09-13 20:40:11.361034+08 | 79354506 | 7935450
6 | 99 | 10 | 0| 18646 | f | f |0 | 0

18648 | 12737 | 18644 | BIN$31C14EB48D4$12E236A0==%0 | pg_toast_18641 | d | 2
| 79354509 | 2023-09-13 20:40:11.36112+08 | 0]
0| 99 | 10 | 0| 18644 | f | f | 226642 | 226642
(3 rows)

-- PURGE RECYCLEBIN --
--PURGE[EYii
gaussdb=# PURGE RECYCLEBIN;
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PURGE RECYCLEBIN
-EBELOM, ERSEHREES
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

-- TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename] --
gaussdb=# drop table if EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

--glEFEflashtest

gaussdb=# create table if not EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE

- HEANFUE

gaussdb=# insert into flashtest values(1, 'A');

INSERT 0 1

gaussdb=# select * from flashtest;

id | name

--DROPZ

gaussdb=# drop table if EXISTS flashtest;

DROP TABLE

-EELOME, FENEIRSL

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
VI

18658 | 12737 | 18652 | BIN$31C14EB48DC$9B2B$0==$0 | flashtest | d | 0|
79354760 | 2023-09-13 20:47:57.075907+08 | 79354753 | 7935475
3| 2200 | 10| 0| 18652 | t | t | 226824 | 226824

18658 | 12737 | 18657 | BIN$31C14EB48E1$12E45E00==%0 | pg_toast_18652_index | d | 3
| 79354760 | 2023-09-13 20:47:57.076129+08 | 79354753 | 7935475
3| 99 | 10 | 0| 18657 | f | f |0 | 0

18658 | 12737 | 18655 | BIN$31C14EB48DF$12E46400==%0 | pg_toast_18652 | d | 2
| 79354760 | 2023-09-13 20:47:57.07621+08 | 0]
0| 99 | 10 | 0| 18655 | f | f | 226824 | 226824
(3 rows)

-BER, RAGHE
gaussdb=# select * from flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;
A
--iA[Eldropzk
gaussdb=# timecapsule table flashtest to before drop;
TimeCapsule Table
-BERX, ®EIKRERdropZEi
gaussdb=# select * from flashtest;
id | name

-EELOMEG, B RRIFRERIR
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
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rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64

+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)
--DROPZ
gaussdb=# drop table if EXISTS flashtest;
DROP TABLE

gaussdb=# select * from flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;
A
--BEEWL, RIFBNEIBL
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcy
changecsn | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge |
rcyfrozenxid | rcyfrozenxid64

+ + + + + +
+ + + +--m-
+ + + + + + +
VI
18664 | 12737 | 18652 | BIN$31C14EB48DC$9B4E$0==$0 | flashtest | d | 0
| 79354845 | 2023-09-13 20:49:17.762977+08 | 79354753 |
79354753 | 2200 | 10 | 0] 18652 | t | t | 226824 | 226824
18664 | 12737 | 18657 | BIN$31C14EB48E1$12E680A8==$0 | BIN$31C14EB48E1$12E45E00==%0 |
d | 3| 79354845 | 2023-09-13 20:49:17.763271+08 | 79354753 |
79354753 | 99 | 10| 0| 18657 | f | f |0 | 0
18664 | 12737 | 18655 | BIN$31C14EB48DF$12E68698==%0 | BIN$31C14EB48DF$12E46400==%0 |
d | 2| 79354845 | 2023-09-13 20:49:17.763343+08 | 0]
0| 99 | 10 | 0| 18655 | f | f | 226824 | 226824
(3 rows)

--[AEldropsk, *ZBEIKISEFHIrcyname
gaussdb=# timecapsule table "BIN$31C14EB48DC$9B4E$0==$0" to before drop;
TimeCapsule Table
-EELOMEG, EIRSRRIFRERIR
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

gaussdb=# select * from flashtest;
id | name

--DROPZ

gaussdb=# drop table if EXISTS flashtest;

DROP TABLE

-BEELOME, FENEIRSL

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcy

changecsn | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge |
rcyfrozenxid | rcyfrozenxid64

+ + + + + +
+ + + +-—-
+ + + + + + +
e e
18667 | 12737 | 18652 | BIN$31C14EB48DC$9B8D$0==$0 | flashtest |d | 0

[ 79354943 | 2023-09-13 20:52:14.525946+08 | 79354753 |
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79354753 | 2200 | 10 | 0] 18652 | t | t | 226824 | 226824
18667 | 12737 | 18657 | BIN$31C14EB48E1$1320B4F0==$0 | BIN$31C14EB48E1$12E680A8==$0 |
d | 3| 79354943 | 2023-09-13 20:52:14.526319+08 | 79354753 |
79354753 | 99 | 10 | 0| 18657 | f | f |0 | 0
18667 | 12737 | 18655 | BIN$31C14EB48DF$1320BAE0==%0 | BIN$31C14EB48DF$12E68698==%0 |
d | 2| 79354943 | 2023-09-13 20:52:14.526423+08 | 0]
0] 99 | 10 | 0| 18655 | f | f | 226824 | 226824
(3 rows)

-BEXR, RAMFE
gaussdb=# select * from flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;

A
--[NEldropsk, HEMHZE
gaussdb=# timecapsule table flashtest to before drop rename to flashtest_rename;
TimeCapsule Table
-BEER, BAFE
gaussdb=# select * from flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;

A
-BEEGGENE, B
gaussdb=# select * from flashtest_rename;
id | name

-EELOMEG, EIRSRRIFRERIR

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace

| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64

+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)
--drop%
gaussdb=# drop table if EXISTS flashtest_rename;
DROP TABLE
- B=EML

gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EELOML, ERSEHREES
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

-- TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE --
gaussdb=# drop table if EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

--glEFEflashtest

gaussdb=# create table if not EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE

--HRNFUE

gaussdb=# insert into flashtest values(1, 'A');

INSERT 0 1

gaussdb=# select * from flashtest;

id | name

S
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(1 row)

--truncatez

gaussdb=# truncate table flashtest;

TRUNCATE TABLE

-EEREIL, FRREIEHRN BB

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
VI

18703 | 12737 | 18697 | BIN$31C14EB4909$9E4C$0==$0 | flashtest | t | 0|
79356608 | 2023-09-13 21:24:42.819863+08 | 79356606 | 7935660
6 | 2200 | 10| 0| 18697 | t | t | 227927 | 227927

18703 | 12737 | 18700 | BIN$31C14EB490C$132FE3F0==$0 | pg_toast_18697 | t | 2
| 79356608 | 2023-09-13 21:24:42.820358+08 | 0]
0| 99 | 10 | 0| 18700 | f | f | 227927 | 227927

18703 | 12737 | 18702 | BIN$31C14EB490E$132FEA40==%0 | pg_toast_18697_index | t | 3
| 79356608 | 2023-09-13 21:24:42.821012+08 | 79356606 | 7935660
6 | 99 | 10 | 0| 18702 | f | f |0 | 0
(3 rows)

-BEXR, RPNEIERT
gaussdb=# select * from flashtest;
id | name

S

(0 rows)

--[A[E]truncatez®

gaussdb=# timecapsule table flashtest to before truncate;
TimeCapsule Table

-BEF, RPNBIERRE

gaussdb=# select * from flashtest;

id | name

-EEEL

gaussdb=# select * from gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
VI

18703 | 12737 | 18702 | BIN$31C14EB490E$132FFC38==$0 | pg_toast_18697_index | t | 3
| 79356610 | 2023-09-13 21:24:42.872654+08 | 79356606 | 7935660
6 | 99 | 10 | 0| 18708 | f | f |0 | 0

18703 | 12737 | 18700 | BIN$31C14EB490C$13300228==%0 | pg_toast_18697 | t | 2
| 79356610 | 2023-09-13 21:24:42.872732+08 | 0|
0| 99 | 10 | 0| 18706 | f | f |0 | 227928

18703 | 12737 | 18697 | BIN$31C14EB4909$9E4D$0==%$0 | flashtest | t | 0|
79356610 | 2023-09-13 21:24:42.872792+08 | 79356606 | 7935660
6 | 2200 | 10 | 0| 18704 | t | t |0 | 227928
(3 rows)
--drop%
gaussdb=# drop table if EXISTS flashtest;
DROP TABLE
- B=EML

gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
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-EBELOM, ERSEHREES
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

4.3.5 ERYUETER
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BiE | AFEMTIEEUNndo RecordI e undo=z | gs_undo_dum
(ﬁ B, TEEIBMRATTHAVEIE 131)::4 p_record
u ‘.
do) | EFRIEEES RS B gs_undo_dum
Undo Record, B &|ARATTAH | ® ungolil p_xid
ISR . W=
Mo
FBTF#EtrigEUndoZone G o EizE | 95-undo_transl
Transaction SlotiE &, %‘.' T | ot _du mp_slot
FF s eSS e HE | gs_undo_transl
Transaction Slot{S 8., BIFE5S o ot_dump_xid
XIDFMZZESSERMAIUNdO Record | | popares
FIF#ErIEEUNndo ZonelUTTE | o Tt | 9s_undo_meta
B, ERUndo Record#l e | _dump_zone
Transaction Slot}g5HERER . =
BT EHiEEUndo ZoneXdhz o 1'?351% gs_undo_meta
Undo Spacefd7tisE, ER~Undo . _dump_spaces
Record M {HHERIEIR
BFEHTIEEUndo ZoneXthiSlot gs_undo_meta
SpacelI7TEE, E/RTransaction _dump_slot
Slot34HFERER
BT EURIANEUER L EWERY gs_undo_dum
FrERERA, FREFFBEETR p_parsepage_
BHBER, mv
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FREFRETABEIERRR ablepath
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FEARE ISR 4 FhiE5 1%
B | ¥R | IheEEA FEEHE | REEBR
258
BFEENENREESENLIB gs_repair_page
FRIAME o _bypath

EBZ | BFE#EUndotEE, MERKRE | UndostfE | gs_repair_und
24 KYUndoTtEEIRBIURNAE | ERFEIE | o_byzone

(Un | &, IR,
do)
=5 | BFEREUB-treeZR5|[EIKBATY 5| [EUBA | gs_repair_urqg
[E4 Y SEE
FAZI RIR,
(UR
Q)

4.3.6 BN EMTFER

4.3.6.1 snapshot too old

FESQLIYTHEIE KFERE—LRE, UndoX&REFAARLSEEIEM T 8EE S
?EEH&ZIS?&E%UEIW?E%O —RIER TERT BEIRKR=E, EEATRFRERS
o

4.3.6.1.1 <EE53HZE Undo =jaE][E]I

IR
1. pg_logsR+TENENTEEIR:

snapshot too old! the undo record has been forcibly discarded
xid xxx, the undo size xxx of the transaction exceeds the threshold xxx. trans_undo_threshold_size
xxx,undo_space_limit_size xxx.

FEELRBEED, XX IsLPREIE.
2. global_recycle_xid ( UndoFRSARIZBEINESXID ) KAFEREEZ

gaussdb=# select * from gs_undo_meta_dump_slot(1,-1);
zone_id | allocate | recycle | frozen_xid | global_frozen_xid | recycle_xid | global_recycle xid
--------- L T s TR R LR R R e

1] 280 | 248 | 17028 | 17028 | 17025 | 17028

3. pg_running_xacts5pg_stat_activityfl Bl EiGFERKESS, PEZEoldestxminfl
global_recycle_xidiE# . 215 pg_running_xactsAH&EEEEKEZAIxmMinF]
gs_txid_oldestxmini8%, Bi@idpid&Eifpg_stat_activityE Q&I TIEDATIE
ik, WXRBAEKESRETEK.
select * from pg_running_xacts where xmin::text::bigint<>0 and vacuum <> 't' order by
xmin:text:bigint asc  limit 5;
select * from gs_txid_oldextxmin();
select * from pg_stat_activity where pid = K<ZEEHHEAFEPD;
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QBT
®idpg_terminate_session(pid, sessionid) RIHKEBSFRENSIE (1288 KESLE

EREREFE, BHIGRSQLEDAEF—MERIRE, BTSEERE, FITHE
8, HITRIRESWSRENTATEA, BRI SEMERE ) o

4.3.6.1.2 XE[MRESZHEE Undo FE)EIIL

G
{#/gs_async_rollback xact_statustiEIEERAERIGFOIRESS, BEFLIARNES
ST EFEES.
select * from gs_async_rollback_xact_status();

IR E

BEARLEIRERENE, BELELATREM:
B=1: fEpostgresqgl.confihficEmax_undo_workers, ARERTR.
F=2: gs_guc reload -Z NODE-TYPE [-N NODE-NAME] [-I INSTANCE-NAME | -D
DATADIR] -c max_undo_workers=100 BB,
4.3.6.2 storage test error
WESHimdied, FER. R3lEFUNdoRAEAELEG, ZREAMMZBISENH

TZERIMEN, AINERIANEESEEES “storage test error” XEFHIH
FEEIEIEEFEITHE (pg_logi) , HITESMOR, RESKREFNEXEIANIK

18N O

1SS

pg_logeh#JEN “storage test error” XHEF,
LIRS X

BB R RFARTIFRR
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4.3.6.3 &V ZHREE:"UBTreeSearch::read_page has conflict with recovery,
please try again later"

[BRIISR

WS EFERSTIER, LIRS (5126843244 ) , HIEEHESE
“UBTreeSearch:read_page has conflict with recovery, please try again later” #2

*o

(R SHT

ERFEFHTEREETEIRIER T ( EEGUCSHrecovery_parse_workersil
recovery_max_workersig219817[El5L; recovery _parse_workers21,
recovery_max_workers K F19HTEIR ) , SHNEGEEEMERSIFTEN, =
RS ITWEIMES, 32— wERSEFeIIE, NRZTANNESLT
committinglkzx, FEFFZEJIREHEFIM. ME LHNSESRIEERBBEE
ERREHEHR, XPNEREPESXERSINEHITEN, BELFEEM . E0EEEET
TREPESERERS I TENS, SUSENEDSESFRIREERTESIER, mE
MRS EIARIEEME .

ZA X EMEERSENEERLAR— RS I NERZR T, ERSEERNH
HESESERIED, HINREDIRIENNER.

AR

FNEBEEcommittingAFSRITTAR, BEFGESRIRFRNFSRXNINFS %
BENIRFTERELFRY, HIINE Etx_1A95855Etx 258183, Mt Etx_1A9commitH
G 289commit BT Z FEIN, RIBESRERINFRE X 1%ttx 2R=H2I WA, FLAFE
BEFEFZIER.

SHERAEIIHRS INEN, KMNETTARE (B5%xE ) RETHEFTER, EF
HESEIARENIERSR A, MEFIRRREARES RE—ED TTEBNEIARE,
EREPEIER FEMEEIX REm Az, TEBMIEERNERE, FEATEE
PPREDHBERTAN, PRLUFRTER,
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4-1 IESH

UBtree
Page

item

1234567

EiaEiE T Hubtreeft3iE, £ SubtreeSEINE HHL, &
L3 itemBTSEHFIIME, MBEEitemAIESHESR
csn committing, BEEEESSRIESEE, MEILLSE
EirRFmhaEEin, SEiETEasEems
ubtreeTIEIRIE, B HIERSENERESEFHTS.

L

UBtree UBtree
Page Page
item item
12345 || 67 12345
SRR, ERREN T SREspitixog, & e e
ubtreeTTE HiitemE— BB T 2 FE L. ' ' = E*‘" SRR = *

ET5E

HIRERT, ENENER., BINENEFIFBREBRAIRS|1FR. RBRRFRRITS
= (MERPRMREELSESENT ) , FLEEHINZIRERIHTR,
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5 Foreign Data Wrapper

Foreign Data Wrapper

GaussDBHIFDW ( Foreign Data Wrapper ) AaJLASEIIE N GaussDBEYEE N IFZIRSS
2= (BELUERE. XHRR ) ZIGREERIE. BRisFaIIMNREURIT R RTI0E
file_fdw,

5.1 file_fdw

file_fdwiBHIR M T HMNEREUIRE TS file_fdw, BILARRIEIRSSBR3HISIE RS RIHEIEL
. SRS RZCOPY FROMENZAMET, BIAEEN ( FAEER ) F

“SQLE&%E > SQLIEIX > COPY” &5, {EMfile_fdwinlali9%HE 42 S RIRIIZRT,
ATHFS BRI RIBNRIF o

LEIGaussDBEEIARIFSile_fdw, initdbAIEHESTEpg_catalog schemahBlIfEiZiH
%,

g heéfdwia‘ﬁ_\iﬂ’ﬂserver%ﬂé’l\i@%fﬁﬁF%ﬁEfE"E%ﬂﬂé‘ﬁﬁPﬁﬂ%ﬁé&*ﬁﬁﬁiﬂ’ﬂi@é&%ﬂﬁ
&,

S FBfile_fdweliZRIFMBFRATLAB TFIEIR:
e filename

EEEZERIYE, VERNSH, BV RE— 1MENEES.
e format

imimserverflSERE, SziFtext/csv/binary=f#1&=, FICOPYiE@HIFORMAT
B

e header

BENNEEEEIrET, 5COPYIiEGRIHEADERIELERE -
e delimiter

IEENHIDIRS, SCOPYAYDELIMITEREIRERE .

e quote

IBENHHIS|IB=E®, S5COPYHIQUOTERIER
e escape

IBENHHIE N FF, 5COPYRIESCAPERIRIER] .
e null

BEMHFRINulEFERE, SCOPYRINULLIEIRIERE o
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e encoding
IBEM4RIRES, SCOPYRYENCODINGIEIRHERE] .

e force_not_null
XE—MORIER. MRAIE, WEBFERIERRZLRTFAE (HBHE,
SHERKBINulEIR ) . SCOPYARY FORCE_NOT_NULLIEIREERI=FERHEE

() %88

o file_fdwAIZ#HFCOPYRJOIDSH] FORCE_QUOTEIEIR

o IXLEINRAEAIMNBRIINBRAIFRA, FEfile_fdwRIEIR, thAZ(EAfile_fdwAIRR
5525 F P BRETATETN o

J }I;%Eﬂiéﬁ%ﬂES&I&%%%Z?E%IEEWBEo EreeRE, RERGEERAEREIZINAIN

o XIF—/MEHfile_fdwaishERZE, EXPLAING] B REiSEIS B FISEA/ (BRI F
) . IBETCOSTS OFF(EFZE, AERMXEKRN,

{5 file_fdw
o BIEIRSSEEXIHR: CREATE SERVER
o BIFEFIFMST: CREATE USER MAPPING
e BlFEHIME: CREATE FOREIGN TABLE
() #EA
o SNEMRENEESIEENSHHISIRERE—,
o NXPINERMEIEIRIE, SIREFEIIF.
o THERSME: DROP FOREIGN TABLE
o THBRFAFBEET: DROP USER MAPPING
o fHFRARSSEEXIHR: DROP SERVER

pEI=E AN

o (EMfile_fdAWHRBISEZZEAINM, BRERIFZY, FHETHIREEZUF
AGISZENER -

e AZ#EDROP EXTENSION file fdwig{E,
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6 ZIEEH

6.1 IZ4E/ED
6.1.1 :ZiE/EDHLA

Iheelthid
GaussDBXIHIRE FIRENAISHFBR -

SRS R TS TEERFOER (400racled ) HTHIERIY, FESLR
HIEEHIRES] . FRIUSHES SRR M TSR EIRRIZEAIF R

GaussDBIZ{it 7iZ4E/ER3INEE, BIERExlogI A NEMIBIERE . BintUBERNT
BERTLTHITHIESH . BAEe-1FR. BESHIEE T X BinsiRErIRs
SRS, IFROEIERE. EMSTEIRENSIENEY, XFERERHTHIERS
HAERIEERIZS, SURRISAIRER.

6-1 ZiEEH!

Gauss DB H FrE e
125 2 sQL -
Xlogs |:|'> | £ & |:|f> ey |:lr> R
AR AR B

ZIEERIRMELoER: BEEBMBIESH . ZERIERELIASSHRMARR
BiEEE. WSaEEEREHEENEE BSHTRT ARSI EIESS .
GaussDBRIRIZHLZIEMEIEINEE, RIAET RS NI EMRIEANRA .

BRI 2 EE FIR MRS DAV EMBEN), GaussDB{ERSQLEREZEIHITEE
BBD. WHHBARLE, AHERTIR, WENITREZOWILREH, ~HEHI
&Hc o
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HFZERERUES RN, AESIEXEAsEREL, BiZEM#E 2l AP IR
19; REATREIESESTHARTAIXlogiR R, SFrEHIES{EEHKVACUUMIE]

W, GaussDBFIE T ZiEEHI#E, FTFEZEXxloghIEI
—MEZEEHERTI—IENR, XEEXNIUEECHIEES I SEREIEEL
FENIRFRERE ., 2ESEHIE, B8 MN2ERTIREEHP—1, NRGTFRK
RIEPEZEESFIEFREERFEIS, WiZEFESKREMENRESNERE

¥, BRERIKSHILSNFIZE S FIEEANE R EIXE S REE A S LURIE XS a1 A S0
LSN#EHEFIHE; JBRINSAICSNFZiEE FIEEA IR EINE S HER v LURE S
BAERICSNIER S S,

BRI
o ZEATZEBRIMNENTSPHE, MNRHITEEET, FERIEGUCSHssIRE
JAgon,
MARY:
PBRRENE, BIRIEBRESSLES.
o IREGUCE#wal levelAlogical,

o IREGUCE#Hmax_replication_slots>=B T ErEN (MIEREFIEE+SHD
EHZIEEHIES )

MIEREFIERM T — M B D ER B RED REEE T RENE T U
ZlxlogZgl, xlogh=Hizhk. WMBRMIEREFHERTZIEEEHA, EE
PREERYIEREHEH): FHRIMNERIFISED R ZERILLE . eI,
BRIREIEFEIISRI A EA1E3TE, WAREDEREFIELN3,

FTZESHIER, BRIMTRNEE.,

- —MEEEFIEREEMRIE— M DatabasefIEX , MNRFEMBSA
Database, NIFZEIESMBEEHIE.,

- URFESREESHRTESNBRNERE, EREEIEEFZLZESD
ZEEHE, SN E2ESHENN—FZES TR

o {NPR#IIAFEFFNIHEREPLICATION RV FPEITIRIE. =D Y XIARTEIERE
:é%iﬁﬁﬁ&ﬁi&iﬁ%%ﬂ?ﬁfﬁ, =DM ABRARITFHIREES IR TIZEST
;% /EO

o BRBARIFEBNEBEE.

EEEI

o AIFDDLEAIMER, EHITIFEIDDLET (Wi @xKtruncatezi o XE
exchange ) B, TIREIERARIBEURESL.

o FXIFIIF. BUEREHIRIES.
o HHfTDDLIEA (Walter table ) /5, DDLIEAIRIEREBAIIEBEITRESE

Ko
o BETUAXNREBIIIGE, EERFBERUTEEATHENIE, RItENBRETH
K/NAEBIZ500MB,

e  GaussDBZIZFAERDMIKUEZEEY S INTEGER. BIGINT. SMALLINT. TINYINT.
SERIAL. SMALLSERIAL. BIGSERIAL. FLOAT. DOUBLE PRECISION.
BOOLEAN. BIT(n). BIT VARYING(n). DATE. TIME[WITHOUT TIME ZONE].
TIMESTAMP[WITHOUT TIME ZONE]. CHAR(n). VARCHAR(n). TEXT. CLOB
( BRRIRRTEXTIERY ) o
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MRFEssIEEFTERIENEFRHGUCSHssI=on,
iﬁﬁgﬂﬁﬁﬁﬂ%@d\?Mﬂ\—?ﬁ, BREENEFE. HFaE TEPaI—
EIRR

%%EEE%U%FEE%&}EEE%&HHUB%E, XESHIETNATRRES, FERFPFH
AR o

XS ERENRED AIEERCZREFEF TR, B ERRIEHEESR
JRPR—EAE.

T2iEFat]), B ERESHEESTHEIE.

BNARREAT, switchoverffailoverAt AT geHINARADEIESE 2, RFPFEIE.
%uorum’rd}i)‘{'lt, switchoverffailoven&FEHENEN, FEESHFIFNEER
Vo

gﬁi?i%, 2 FERERR—EFERE, SUSF~4EERA—HRE
QIS EN SRR S HIE,

gi&rﬁﬁﬂ%ﬁ%ﬁiﬂﬁﬁ%ﬂﬂ&iﬁ% , FBBHUETREEEEE, AFRFECY
BN RIS, RIBIEEFEalE, SFFNEmEmnTiE.
LEIEVISIERE, FSISHBIRERTO,
BHFRTIRZESHBEEPKESKREY, BaKESKEESEEFIEN
B, MNRBIESHIEINENKESEE, TEEHITSQLERE
pg_terminate_backend (B X E#/1E46FEId ) RFNELEBIFE,

RZ#Finterval partition®k S,

AZIEITAE B RIZERRSF I TRED .

AL BIERTER .

=55 4TDDL/DCLIERSE, i%DDL/DCLIEAISZ EHIEDREMRER

2 I FERZESFENTERMT RhZSFIEHTIRIE, MIRSFIEIIRIES
EZEHE = LB AT

HERFTE N astoreRAJUPDATEFIDELETEIE T, EAULEREIEREPLICA IDENITY

Btt, EIERLTERBNBEERENFULL, BEAEEHRIEESE (FAEIBRE ) +
“SQL&# > SQLIEj% > ALTER TABLE” E¥5th “REPLICA IDENTITY

{ DEFAULT | USING INDEX index_name | FULL | NOTHING }” =FE&%,

ETERETSRRERENRARSEERER, BEBRBNEEEE
'pg_catalog'#'pg_toast ROID/NF 16384 R A XRIBIEAE . BEBEIREATEE
SHEMBEXEARIIANS, BEAEEMEEPEENEXRESZRITIIE

EHEZEEFNGET, NHFEEESEAIINERRS], YiEZEN
REPLICA IDENTITYE 8 B AFULLEEFEHAUSING INDEXIEEARE SR %5
9. ME—AY. IEBEBAY. FATERAY. (NEIEFKSANOT NULLEYFIRIZRS]

E N ESNFESIZEHEEEZ, BEEBIFEHRITSQLERE
pg_terminate_backend (Z45#ESHIwalsenderfGEEid) REMZILRERD, MEIERH
AEEE NN A1 /30 5 N FES . RILEFRZEREILH, &— 1SN FE
SHEXFIS AR, £FTEI—%WARNINGHE,

AERAZEEHIEBAEWALB SRR FRTTAD ERANEE, SHHE
AEERMRFRDEMERE TR, FABERNZESFIEEREEE,

WIS MY EZEDN R ZEE RN SIFLSNFEHIE .
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o [RFSEFISONIE MBI ASTIFHIBES B 2% EM (WN\0OZ=ER ) , FBH
HIASIEH I E RIS

o HE—EBZTEXREFEEEMNTESN, AT EGORTRESIER, &
BGUCSEImax_files_per_processEt B AT FESHE LIRAIRE .

ST
E£Benchmarksql-5.089100warehouseiz=T, FHpg_logical_slot_get_changeshd:
o HRFRISHUIES4AKIT (XIRLI5MB~10MBHRE ) , fERS14EAE0.3MB/s~0.5
MB/s,
o HURMBHIEE32KIT (XHRZI40MB~80MBH ) , AEFEMEAE3MB/s ~
5MB/s.
o HRMBHIEE256KIT (XIRLI320MB ~640MBHTE ) , ARIBIEEE3MB/s ~
5MB/s.
o HURMRIBHUIREBIEK, WS4 ERT.
WNER K MApg_logical_slot_peek_changes + pg_replication_slot_advance5T\, f#34E
BEHBEL R Apg_logical_slot_get_changesBTZ Rf£30% ~50%
6.1.2 ZIEMFFDIEIN
o BAIEIN:
- include-xids:

RS ERYdatad IR BB EXIdER .

BESEE: 08k1, BAIMEAT,

" 0: i®AO0RY, FRASLERYdatafIABEXIAER .

=1 RAEY, EBERdatadBEXIdER
- skip-empty-xacts:

RIE RERRTESER.

BESEEl: 08k1, EAIMEJ9O0,

" 0: iRA0RY, MRIORIABERTESER.
"1 IRAIE, BIERESRETESER.

- include-timestamp:
RIBEREERE A commitidia.

BYESEE: 0851, BRIAMEAO.
" 0: igHO0RY, MREBEEFEEcommithtiaE.

" 1 RAIE, BBEEEEcommithfEE.
- only-local:

EERNEBAEE,

BESEE: 0sk1, BAIMEAT,

" 0: iRA0RY, MRIDIEARHATAHAIEE.
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" 1R, (NEREAES.
force-binary:

AU HBISU LSS
BYESEE: 0, FIMENO,

" 0: RY0RY, LANAHETULEIRER .

white-table-list:

HE22Y, 88FB2HTHEBAIschemaflFRE

BETE: 8aa8RhXRBNFHE, FENXRINL, ADRGETRES; (&
g%%%ﬂgﬁ@ﬁﬂﬁﬁﬁ%ﬂ; schemaBHIFRZELL.'DEI, FRFEFEERS

select * from pg_logical_slot_peek_changes('slot1', NULL, 4096, 'white-table-list',
'public.t1,public.t2,*.t3,my_schema.*');

max-txn-in-memory:

RAFEESHY, BAAMB, E1MESHARGFEATZERIRTER
EUESEEl: 0~10009%EY, BUAENO, AIAHBHMER.
max-reorderbuffer-in-memory

NFERSY, PGB, HHE-RIXEREREEHENSSENE (82
7 ) KBNS LRI ESESHITER

EUESEEl: 0~10009%8EY, BUAENO, IAHBHMER.

include-user:

FERIBEGINZIEATERMEESIIARE . FSBAPRHERNAR
—HITESHNSIENERAR, BASSHBITRTIEFIASRER
€,

BYESERE: 03k1, EIAMENO0,

= 0: iZA0Rt, EYHIBEGINBEHE RN MHEZNEFE.
= 18R, SYRYBEGINBEATMEESHNARS.,

exclude-userids:

EEBRFRI0IDEH,

EUESEE: SRR, ISESKEMPM0ID, S 0IDEY, SR, T

ISFFOIDEEEE.

exclude-users:

RBEZBAPNEIRIIER.

BEEE: FHHEEE, BEESRRAFPE, B9k, MREAFEEE

EZEN

dynamic-resolution:

OSBRI EE2HAPE,

BEEE: 03k1, BRIMEAT.

= 0: IR0RY, LEEFDNZIESZBexclude-usersth AP RFEERNSSIR
EFHREHIZIEMRD

=1 IgARY, HEBIINEIEZEexclude-userss IR AN FTERTAR AR
5.
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standby-connection:
RRRIDIRE, SEXRHIETIED.
EUEEE: boolBY, EIAEfalse,

" true: iRA9truelld, (XARVREZESIED, EEEVFBISIRERL
" false: iRJ9falsely, AMEPRE, FIFEREVSETIES

sender-timeout:

R EDgE, AZSEFIRIYOPEEERE. SZAERNREKEIZE

}?ﬁﬁ”ﬁ&)ﬁiiﬁ%l, ZBIEREBEmELE, FHEFIEFIGEERE . BUAER
ms) o

BYESBE: 0~214748364789intE!, BRUMEEUATGUCSEH
logical_sender_timeoutdYEcEE,

change-log-max-len:

BEASKE LIRS,

EVESEE: 1~65535, BAIAE94096,

B FREEREHPERAFRT. SKSEBINRNFLE, TRESMEME
MFERIBFIREAYRIE .

max-decode-to-sender-cache-num:

RIEEBHTHNEFRERDN

EVESEE: 1~65535, ERIAMEF4096,

FBIIXNEERER AKX, BENA&EX. RBRERXNGEE,
enable-heartbeat:

XRDRLRE, E8REHOBESE.

EUESEE: boolBY, BKINMENfalse,

" true: &Strueld, HWHOBBEE.
" false: i&Mfalselt, FEHOBEE.
(RERTY:

EF RO ATIER, HAEBROH AT AR THEIBXELRFHFhERE
HESOHAT, ZEROMBESABTRE, FAIRSFHUnt64{ERLSN, RRKIX
OBZiE AEENERAIWALAEEERVE; 8FTuint6ARLSN, RRREOHNE
EHSHZIBESZRNIWALBEME; 8Fint64LRITEE (N1970F181H
R ) , FrEHERINESHSSNERBSHFENER. XTFERER:
MRBTHEMSNAZFREF, MRER DtextalEjson B AR ERIENLZERTFHO0,
BURBERR . BRI TE:

uinte4
latest_decode.Isn

uinte4
latest_flush_Isn

inte4
latest_decode._time

iR R SRR

uint32 len ‘ uint64 Isn ‘ " |

text/json+HERE int32 len int64 lsn char* "HeartBeat: \atest_de:ode_\m.)(x \ateﬂst_ﬂush_lsn‘ X,
latest_decoded_wal_time: XX

char* "HeartBeat: latest_decode._Isn: XX, latest_flush_Isn: XX,
text/json+3ELE latest_decoded _wal_time: XX"

parallel-decode-num:
NRAELBIREAY, FTHEIBAIDecoder Xz E,; RARFARASET
IEIRINER, (NBEEEUESEE .

BEEE: BFRRMRBRENSTEERTHD, RERENAIFEHTH
13, BIAMER,
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ikl

Hparallel-decode-numAEE ( BIAEIAET ) SkEREE NS, TR “FF
TRERS” PROEIRATEE .

output-order:

NADNFEDIREBR, =REACNIIFRLRIEER; RAREEARG=
TUEEIRER, XERIEEESEE

EUYESEE: 03k189intEY, BRAMERO,
" 0: iZH0RT, MRIBERIZIEESACOMMIT LSNHEFE, HB{(XNYEEE
#HiERYconfirmed_csnFI{EH0 ( BIRER ) BIalERIZA, BIR

H o
=1 IRART, BRIBERIZIRESAICNAE, HB{NEEBEFIER
confirmed_csn(ERIFEEREIERZER, SRS
auto-advance:
NRABEREEN, e iFaEiESiEESTIE,
BUESBE: booleanB!, BEXIAEHfalse,

" true: igAtrueld, EEAREHATERIHAERRIRBITRIZFESN, #
HZiE S HIERI SRR E.

" false: igAfalseld, TERMAEFSSERBTAZOEHZESH
P

skip-generated-columns:

ZIERRRDIEHI S8, BFULZERSIAYE Y . XJUPDATEFNDELETERYIHTTAE
T, MRl RERSmE AR

EYESEE: boolean®!, EXIAESfalse,
= true: {EJ9truelY, FEHBEMRTIBIEEER,
= false: i&Afalseld, HHEMFIAIEIBLER,

o FHTRES:
AT ECEIATYN IR ZURFISIRE

decode-style:

ISERRBRER .

EUETBE: charBlf9=R5)'. 't'ae'b', HBIEK sont&=L, texti&zUR il
B o BAME' b ED S HHIRE AR .

Xt Fjsont& N Ftextt& RS, FR#tERXIEIATHIRRIELERF, S5E/HED
IEAREMAFETEMAIN2RRZZETEFEDH ( FEE1ZUINt322EE S
FRY4FTS, ORNERAIIRFEDER ) , 8FHuint64XFBRMIsn ( beginXd iz
first_lsn, commitfIizend_lsn, EfiaSIIMiZZESMIN)
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AR

T HFIE TR0 PR :

1. BAFHARETRIEDRANDIRHEFEP (78 ) HHEZMWRERMF (75 ) A9
BERNSFTH, ZENRADORRFHOREEDER

2. ETFR8FETUINt6AXFTMEMIsn ( beginkdRzfirst_lsn, commit¥fiiend_lsn, Eftiip=
IIRAZEEAIIsn ) o

3. EBTRRIFETHN=EE5MB/C/I/U/D, 23iZEbegin/commit/insert/update/delete,

4. &
1.

1.

v N

6.

3LFEBE,

ETRAI8FTHuint64tFECSN,

2. ETRAI8=ZFET5uint64{tZEfirst_lsn,
3. [ZEoAAER | FTFRMNEDEEBUNRAT, WAEREEIFETDUINS2ERZ
EZcommitlaEKE, BEEFRTFZKENZ=F I EE=RE,
4. [1ZEZHRAER | BRI EZPEEUMEAN, WREREEIFETUIN32FRRIZ
EZRAPENKE, BEEEFRTZKENF=HSFAESHRAREE,
5 FAZEINAEEHEBED, ETITREB 1 FOFEBPHMENEDENSRST, P
EARHOR D EREBINER, HMUERAHURTR .
5. FcEFEACHT:
1. [ZER RS | B TRIFZHEFURIX, WREREEAISET uint64RxR
xid o
2. [ZEo AR | FTFRMNEDEEUNRAT, WKEREEIFEDUIN32FRAT
BEIKE, BEEERTFZKENZ=SAEHERE,
3. ERitEREEER, —MNCOMMITHEER Z EaseiEEMESHMINEER,
BRI FZHFENRAPNRFZIRADERELD, INRAFNRZIR RS
x.
6. FEcEFEHNI/U/DRY:

B TRA2FTuint16({ZFRschemaZ K E
%88 FiA K EiEE schema& .
ETRI2FBuint16(FKtableZHHEE .
%288 FiAMK EiEEtables
[ ZE2 ARNER | TR FZHFEBUMRANKRAFTTE, NRAOKEAIHT
H, XBARIEHTTA.
1. FETRBR2EDBuint16AFRIZITAZTERERBIIFIZL, i hattrnum,
2. AFmigEEattrnumiR,
1. EFR2FPHUnt16RFRTNEHEKE.
2. 1REE FIRKEEESISE,
3. ETFRAFDuInt2AFLFIFIZEERI0Id,
4

. ETRAFEDUIN2RFZHEIFIANE ( LAFERFEEEFE ) IRE, IRR
OXFFFFFFFFRIZRRANULL, 2NSRBONZERRFKENOPERFE,

5. R ERKEIZEGE.

AZERIREARISES, ETRMNFHFEURAPNRTZAMRIITERELS,
ANRAFNRTIZHRAFDLER o

sending-batch:
EEEAERE,
EVESEE: 03k1A%IntEY, BRIAMEHO0,

0: IRH0B, RERBEFRIZFEER.

1 AR, RREBERERIXIMBURERIXFDER

N5k 01 (2023-11-23)

IRIERE © LATITERAGIRAT 119



=HIEZE GaussDB
FERIFEIER

6 ZEEH

FEMERERNG=RT, SEREIUNTECR, ERERIESEEBIEDZR
SMIII—uint322KE, RRAFRFEBERKE (KEAEEHRAUINt32
KE ), LIR—uinte42£8, RRURIBRIBERII AN,

ikl

AEEACSNINFEEERERNmR T, #ERENRTREANESA (B
RNEFESER/INEDSRKBRERE ) , TRERREREIIREE
E—#RERIEZNES.

parallel-queue-size:

EEFTIEERIBEZRIHITRERIIKE.

BUESEE: 2~1024RYintEY, BWU92R0EER, BUAMEN128,

PATI EFNR IS IER MR EREIEEX

logical-reader-bind-cpu:

reader ZFE40ECPUIZSIISEL

BUESEEE: -1~65535, AMERZSHNATREMZ,

BN, AREZ. -AAFNRE, ZSNBFREVSESZEZEIN,
AARIREERSE . SPEEPEE— RSB RENE, NmSEE
AN

logical-decoder-bind-cpu-index:

ZIERRID RS E cp U SHS .

EUESBE: -1~65535, NMERZSEHNAAREM.

BN -1, Rz, VAAUFNRE, ZSNIBRENRTDEEZSAREN
F [cputz#l - FHTIZIEMREDE], FASREIRE .

NEERIRZSSHITR, FhRNERESROXSEEN—.
SNEEHER— MRS SHZZRIBNE, NSEIEETRE.
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Z=HIEZE GaussDB
FERIFEIER 6 ZiEEH!

(AR

GaussDBEHTIZEERBIIHEREKAY, SHBXEMCPUREIR, HX&REN
Walwriter. WalSender. WALreceiver. pageredosfifbFItE8ERRZA, MNRELEIX L
EETHEERIENCPULIETT, ALURLEIRERSTRERIZNZYRCPU, S
EF RGP RIMEETTE, NTESEtIBERE, MAFPZSEEEER, iR
BLAT RS IR TR B

o SEUEH:

walwriter_cpu_bind=1
walwriteraux_bind_cpu=2
wal_receiver_bind_cpu=4
wal_rec_writer_bind_cpu=5
wal_sender_bind_cpu_attr="cpuorderbind:7-14'
redo_bind_cpu_attr="cpuorderbind:16-19'
logical-reader-bind-cpu=20

© N ok~ wN =

logical-decoder-bind-cpu-index=21

o HHIh1.23456BIGUCTRIRE, FRIESW
gs_guc set -Z datanode -N all -l all -c “walwriter_cpu_bind=1" ,
IR 7 81812 DBCE Fim AR RRFS B R ATIRN

o 1EfFHaNwalwriter_cpu_bind=12REiZL&IZE1S5CPU_LIET,

cpuorderbind:7- 14 NAGEAIBNMFZMORIETSE14SCPU, MNRBEERRY
CPURSE, NIFFHERIZRETS 5SS,

logical-decoder-bind-cpu-index & HHERIERZ M 21 SCPURRATHALIE, 5tE
RIFCHILEIE D BILRTE21. 22, 23, R,

o HEZMNEREMNE—NEESA—1CPU, HHIFRGUCSHIRIARISEEIERIE
o

o FEHAIGMR, PGS NEEPEE— 1 CPULREITRETRMRES K
o TJLUEEIscpuiFLEE “CPU(s):” SHIE CIMERICPURBEER DL

gﬁtslzi%ﬁ’f)zlt\%lﬂﬁ:%mﬂKE&EFHJH:E??B*Z%H%, IERTRIERBIARE ( F#HT
SHRE )

6.1.3 {#/ SQL REIZOHITIZIE/E

;a%sslzgﬁjuﬁijﬂﬁﬂéSQL@%l, TR MbR. HEHBEEFE, KEERDER
HE

BMELR
1 LAEBREPLICATIONSRAIA P ZERGaussDBEIREE T =,
T2 (FRNTHSBITIEESIERE.

gsql -U user1 -d gaussdb -p 76000 -r

Hep, userl AAFE, gaussdbNFBRIERAVEUREERTR, 16000 0EEEROS,
P A RIESEIR BN &R

HI3 IERZTRAslot 1 IBESFIE.

gaussdb=# SELECT * FROM pg_create_logical_replication_slot('slot7', 'mppdb_decoding);
slotname | xlog_position
+
slot1 | 0/601C150
(1 row)
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FEMRIFEIERE 6 ZiEEH|
TBA TEHIRESCIERL, FRRtPEASE.
gaussdb=# CREATE TABLE t(a int PRIMARY KEY, b int);
gaussdb=# INSERT INTO t VALUES(3,3);
TES IZIEHIEsot 1 fEREBER, #RIDREN4096,
AR
B IERRIDIEIN A & B BARIDIEL .
gaussdb=# SELECT * FROM pg_logical_slot_peek_changes('slot7', NULL, 4096);
location | xid | data
___________ S S
0/601C188 | 1010023 | BEGIN 1010023
0/601ED60 | 1010023 | COMMIT 1010023 CSN 1010022
0/601ED60 | 1010024 | BEGIN 1010024
0/601ED60 | 1010024 | {"table_name":"public.t","op_type":"INSERT","columns_name":
["a","b"],"columns_type":["integer","integer"],"columns_val":["3","3"],"old_keys_name":[],"old_keys_type":
[1,"old_keys_val™:[]}
0/601EED8 | 1010024 | COMMIT 1010024 CSN 1010023
(5 rows)
$IR6 MFZIESHEslot,

gaussdb=# SELECT * FROM pg_drop_replication_slot('slotT');
pg_drop_replication_slot

(1 row)

R

6.1.4 (ERARIUFIDSCIISEZIEE

BriZ35GaussDBZIEEFINI T EESDRFIDRS . EFITEBEITRUSIBRAEIGM
GaussDBIfENZ 45 AT /G inEiE RO . 3 T-EMAIDBCEZEIERFNEFITE,
BAREiESE (FAREEmR ) + ‘NARFFARHIE > EFIDBCHA > RfI: 245
SHRERAE” &6,
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