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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 5371}~
o EREEYUIEZIFEIRDEE SCREATE TABLE ASIEG—F,
o ZEEYHME LZIFCIEEKS],
e riFanalyze. explain,
AZas
YR E A STIFIEMSURIE, RFEIEa.
£95R

EEMHNERREFE . MIRETEPSEERINSRI, EMURENEXERSK
x, FEIesEiPE, BRILHTE,

1.2 IE2EYHIRE

1.2.1 #fifiR
SEMCAERLIREIZEREN, SBRPTHATED, RIFFMAIEE—

RITEAEEHE. SEECERMURENFTRET BaEEMHRERFins
B/, BEICRECIZIECHFRERTIMETHZEUNION ALLIES .

1.2.2 {5/

X3 =62
o CURIEEBYINE
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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 ];

ANl

- 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 STFFLYER
Yisne

o HXREFIEG.,

o ZBNERERBEIFAIUNION ALL,
o MMELIIE EZIFCIEERS],

o WMUHIESZIFAnalyzetRIE .

T r=
o WM MERRZIEZER oiniEiEitRILAKsubqueryitXl
o AZHEFWITHFE. GROUP BYFA]. ORDER BYFA]. LIMITFA. WINDOWF
). DISTINCTEF. AGGEFLARAZIFIRUNION ALLIMIFEIG,
o [RDEPDALTERIBIEIN, ASIFXIMIUMEHEFRNITH RS EDDURE,
o  MMWHIBEARIFEMSERE, RIFEImET,
o  AX#5AImATZR/hashbucket/unlog/s X =R EIZMMLARE
o AIHIFMMUERRERIZE ( AMIHIRE LM IE ) .
o  FRZIFUNLOGGEDZEEIIMIE, ASTIFWITHIEE,
£9R

o  UMLMEIENXIIRAIUNION ALL, NEPENFERFERAFRER,

o IESVMHIERICIE. 2ERF. BRIEPSEERNSRAIM, SWLCRE
AIEMFIUNION ALL, FEFRIEBIE, BRILHTE,
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REFESHEES

2.1 ZESFEEIHRE

ERWHEFR, HENZERAARIPEIGERBETERY . ESEIERE 4—:%@}5’&
FREEEANEap FHAFRRIRSFAGRIPIOIER, R EEMZSMEHE | éﬂl?@?—?’?hﬁl«l&éﬁ&iﬁ%

EiH—, BSEEE _ILA;&DJ:%%%TE’J@TEB%*MRBE B, BLIMREES
FSCIREREIEERVEUIRRENEN DB . BSFEERRMERRE LHIENFESE

FigEH.
INEZtEEY
EESHIEFERASRINEER, MFEEPERINNR: HUE. JIEBPMEZEA,
LA @R3P RENE:
° ﬁﬁ

- IBSQLUIEEPEAHIEUEE, LLUNINSERT..VALUES ('data)iEiz+E & data's
- BMAMUIERERSZSImREINERSR, LI TSELECT. iEEREIIE IS
B,

BSEHIEESERPIISQLEEZFETFMZIIRIEIEHITING, NEIRERS
iHRENETFINZINEAERTHE

o FIZEA: HURAIZHEHITING, JI=EHREIRERNEMSHBFRFIEN,
5| R NI TERUR RS i o

o EZA: FEARMTZANE, TXPRIMNIZHEBREEMFFE. BUEER
BMEBmihaIINEIFEEREE, ISLIXTIZARTINES

SASRRAS 01 (2025-08-22) WRIERE © LEARITERARERAF 5



=HUEZE GaussDB

FFtEr (& Vv2.0-3x) 2 IREESEHEEN
ShEPETIRETE
S
-
lj]ﬂ%
FEA
R
INSERT ... (‘plain’} INSERT ... ("plain’) INSERT ... (‘cipher’)
7 P Hirife BB SR E RS
BIKmiE

AEEREESHEENTES, TEREEFENTRIME, AN BREARRE, &
FlgsqUR(FESHIRRE . (ER)DBCRFESEIEREE L M AT AERRE.

—. EREFTAMR: B, TELHAERRSD, £RERH, FHESHETHE
EZAISH, LLIIEAID. BEIPRSKSE

—. ECEMER: EEUREERN, RERTILEEERISE.

=. {TDDLEE:: EARMER, AP RERESEREENZRIEEMOREN EZHM
SIER, RRENFRHEERPEIINMES . EXEZBMIIZRITRES, Fh
18 E—FERERAIERR

P9, HAITDMLIER: EOIEINZRE, BRPEENITESEARREFINSERT.
SELECT. UPDATE. DELETEZFEX, HUREIRISBNMRE L—MERIINZEEX B
XIINZRF R RIEIEH T INRRS

f. BHEMR: AOXMIBRINESR. SIZBMERR,
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i i SRR ST EE HORRE IG5 35

LEREFER
— -~ EERE R R
2. EEIHE T ERZ A

SmEng | EERIEEESs
C 41 BEseLED, EXEE
4.2 TETERRE

4.3 FEEIAGEER
5.1 RSB, EXFREEEA

RATOLBE 5.2 LEBIEIA
5.3 EAEEI I EH
5.4 TMBUEIRIEG , PUEHFEX

6. fEAsLBE), EXINER

7.1 FEFsUE T, EMERGA /A . R
.2 ERIEHARS, FIEHES, JERET

7.3 TR EARET R
7.4 BEF R IR Es)L R ek E M R R IR

M~ FTDMLBTER

£ S _[ 5. fEMsQUES), WIS, SIE. £

il M #HRE1R=h ShEPEIREE HHREEIRS v

EREZAMER
ERERESHRESENTESMRER, FENSZMNRRIR.
ESHIRESISHERTRMMNIE AR EREE, RIBGSERE PRI,
. EAEHS
a. BPEAEIFENZEN, EHKS, BRKS.
b. EHENRPER “‘G—BHAERS , MAZIRS, MEFRER “F

7 Ih8E, FHEIE—NMAMAR, REIAME, FEAIAMBIF Bt — "
FR", AR BRARNER"SIEINZRSS "XR .

Hi—EHAATERRSS
1AM P o

RRE 6 1 wE BEEDHRE © e 2
B | : l e =2
fuEER CL 28
— SRS
;
AR v BREES © BABE RO o ¢ B 4

t EETESERASE,

¢ ETXR, FEHRFERNE, BERHNEFN “IAMBR” , (ERFEtE
HIAMARHITER . R FHEZIAMAEREA .

d. FEEAZPER “HREINERS" , HANZRS, WTERR, & “EiP
IR IRE, FET “‘CIEER” IRHEIEER, BihtlEME, UER
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BNEPEE/11MERID, BISEZZRID, EREHITODLMRFPEIZEE
EHEEN, HERZERID,

s=vEs sEE SEEEE
P | pe—— . ol v 1Cl[®
25D 3 5 o T BAMEARE = Rk
test o
oa: 20e9 == ENCRYPTDECRYPT =7 E= =7

e. ARTHEIERRESEIBEPERNERR, ZEHBHAEIZERERE
IREFE ., LUSHITSINMRZEXNSQLEDR, HIRERSS BTN
BrestfuliZ B shiBEIZEA -

BoEMER

Be BRI E AN SE

o HHhTIFE
BERETERENTMEE:
export HUAWEI_KMS_INFO="iamUrl=https://iam.{IiiH }.myhuaweicloud.com/v3/auth/tokens,
iamUser={IAMA P}, iamPassword={|AMB %8}, iamDomain={lk5+3}, kmsProject={IRR}'
"aEA=EHER, SRS EAARE, FHA “BINEIE , BRI TEFR
@, ZRNEARE EARESE: IH. IAMBFRE. kS8, 55, Bk
AREVIRBID, EREMNITDDLMEHEIZEERIEEN, HEMZIAID,

2-1 L ARSHFREAME
APIEIE @

@ ==enTRS, WFRAINENERES, EREEE

5D 0a01768a38025570M00c0 14¢d5a74c0

IR Q

A = HE = FERE (=

#
export HUAWEI_KMS_INFO="iamUrl=https://iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens,
iamUser=test_user, iamPassword=********* jamDomain=test_account, kmsProject=cn-north-4'

2.2 (£ gsql 1REBSEURE

T sQLES
ERTATBISQUEDZE, ERFESSMATENE: RTEANR. RENR.

ARBLSEAIRITRIZESG, NMERINERESEEESE, 8E=1TME: FH
DDLMER. {EFADMLMNER. iSTEMER .
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LR EENERE, AEY-CCHABREESHX

gsql -p PORT -d DATABASE -h HOST -U USER -W PASSWORD -r -C
£ ENFEER

EEREEPNER, BRRSCERFFHEEN, MTNEIISBEEPIERX
SEEEELRIEES, HELERE, ZEEFAERSE: (Fkigm) + “sqQL
2% > SQLiE% > CREATE CLIENT MASTER KEY” &5,

gaussdb=# CREATE CLIENT MASTER KEY cmk1 WITH ( KEY_STORE = huawei_kms , KEY_PATH = {KMSf§53

S24bit}/{Z5$8I1D}, ALGORITHM = AES_256);
CREATE CLIENT MASTER KEY

o  SEUREL: R EZHMEBRNE TIMTREII TS24 KMSERSS =8t Z58
ID,

KEY_PATH7=f5l: https://kms.cn-north-4.myhuaweicloud.com/
v1.0/0b59929e8100268a2f22c01429802728/kms/9a262917-8b31-41af-a1e0-
a53235f32de9

S/ ENFIEB

FZAR E—ENIEZENE , i¥MEE2E: (FAERE ) “‘SQLaE >
SQLiEj% > CREATE COLUMN ENCRYPTION KEY” &1

gaussdb # CREATE COLUMN ENCRYPTION KEY cek1 WITH VALUES (CLIENT_MASTER_KEY = cmk1,
ALGORITHM = AES_256_GCM);

T4 EMINZER
KRflsh, BdiEXIEEFRFnamefcredit_card HINZE3 .

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));
CREATE TABLE

SRS JINFREFITEAIRE
-- EINERSNEE
gaussdb=# INSERT INTO creditcard_info VALUES (1,'joe','6217986500001288393');
INSERT 0 1
gaussdb=# INSERT INTO creditcard_info VALUES (2, 'joy','6219985678349800033');
INSERT 0 1

-- NINZEFRPEIGHIE
gaussdb=# select * from creditcard_info where name = 'joe’;
id_number | name | credit_card
+ +
1] joe | 6217986500001288393

-- EFTINERPEIE .
gaussdb=# update creditcard_info set credit_card = '80000000011111111' where name = 'joy’;
UPDATE 1

-- [ARFIEIE-FIINZT,

gaussdb=# ALTER TABLE creditcard_info ADD COLUMN age int ENCRYPTED WITH
(COLUMN_ENCRYPTION_KEY = cek1, ENCRYPTION_TYPE = DETERMINISTIC);
ALTER TABLE

-- NEHIBR—51nE51 .
gaussdb=# ALTER TABLE creditcard_info DROP COLUMN age;

ALTER TABLE

- NRZZRHFEFEERER.

gaussdb=# SELECT * FROM gs_client_global_keys;

global_key_name | key_namespace | key_owner | key_acl | create_date
+ + + +

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

SASRRAS 01 (2025-08-22) WRINFTE © AR ERABIRAE 9
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(1 rows)

- NEGERHERFTIZHRER.

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 | 760411027 | 16392 | 10
(1 rows)
- BEERPINTER.

gaussdb=# \d creditcard_info
Table "public.creditcard_info"
Column | Type | Modifiers
+ +
id_number | integer |
name | text | encrypted
credit_card | character varying | encrypted

B LEMTER

-- BRANESR
gaussdb=# DROP TABLE creditcard_info;
DROP TABLE

-- BIBRZIEESR o
gaussdb=# DROP COLUMN ENCRYPTION KEY cekT;
DROP COLUMN ENCRYPTION KEY

-- BIBREZR.
gaussdb=# DROP CLIENT MASTER KEY cmk1;
DROP CLIENT MASTER KEY

.

2.3 {8 JDBC B{EZAEURE

$XHY JDBC IRzhED
1. #FEUDBCIRENE, JDBCIRENKENRIEAATSE ( FFEISE ) F “MARFFEH

12 > EFIDBCHER™ &5,

BASHUERES M) DBCIRENE J9gsjdbe4.jar. opengaussjdbc.jar. gscejdbc.jars

- gsjdbcd.jar: £FEEZH “org.postgresql.Driver” , HIEEIEERIurlEl
“jdbc:postgresgl” o

Uz

- opengaussjdbcjar: F3HFH “com.huawei.opengauss.jdbc.Driver”

EEEERurlgigR s “jdbc.opengauss”

- gscejdbCJar ( BRI Z#FEulerOSis {’E?\éfﬁ) FEEZH
“com.huawei. gaussdbjdbc Driver” , #iREEIERZAIUrlBIZRA
“jdbc:gaussdb” , BEIZEHETE ﬁﬁﬁﬁtﬂ[ﬂ]@,

2. BcELD_LIBRARY_PATH

B
, R

B =FERIDBCIKEIERY, EELIREWNIELT=LD_LIBRARY_PATH, #i40:

export LD_LIBRARY_PATH=/tmp:$LD_LIBRARY_PATH

- {#FgscejdbcjariRzp AT, gscejdbCJarBEEJJ@,EPEuéﬁEF FENKRHES

Bl WEIIRET, FHEFRESIREEEERE IR RINE o

MAERRAS 01 (2025-08-22)
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H4T SQLiER

f#Fgscejdbcjarft, jvmilEiclassXXFRERIRAEFMIibstdc++E, EFFES
gscejdbcjars BahiE W ESHIREXRAVINSE ( BiFlbstdc++EE ) ZIBFIREN
LD_LIBRARY_PATHEER T . MIRKIESME RFERARICE, NERKIZITED
BUHE, BXERRRIRIERER,

- {$Aopengaussjdbc.jargkgsjdbc4.jarld, FEEEATHE/EEEGaussDB-
Kernel HUREIRAS _IBIERFIRAS_64bit_libpq.tar.gzRYE4EMEIEZIIE
EBER, FRIbXHEMEERIZR, RINIZELD_LIBRARY_PATHIRIEZ S
F,

i

PERIH2FEAIDBCIRENEATEEGSystem.loadLibraryi¥fR, LANRIFIEESE
LD_LIBRARY_PATHRRZE—{LSEREAISFEENIR, BIVERMYZBERIEALE
SERENFRIER . BERTRIRHMZEISE]ava.library.path, BES
LD_LIBRARY_PATHRISE—L 5l RRIF—3

ERTETRISQUIERIZRI, BIRERESABIMMNE: ESHME. BEEMR.

ATELSTERITRIERS, NENAERESEIRESE, 8EF=1ME: (FH
DDLPER . {FHADMLIMER . SSIBEMER .

IDBCHAFSIEEZSIFSIRIE—BIIEDIESE ( FFAIERE )  ‘NEREFHAZIE
> ZEFIDBCHE” &1,

o EEHIEEEZSEH
enable_ce: StringZ&8!, Erhenable_ce=0FRRAHEEESHX, enable_ce=1
ERIFESEEEREREEN.

/1 LA FB#ILAgscejdbe jar3Ra7affl, WNSR{ERELIRENEL, (NFRIEIRENEZFIEIREEIERAIUr RIS o
// gsjdbc4.jar: E£252 9 “org.postgresql.Driver” , HiEEEZENIurlEiZEs “jdbc:postgresgl”

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

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

public static void main(String[] args) {
/] IKEhE .
String driver = "com.huawei.gaussdb.jdbc.Driver";
/] BIREEEZBATT . enable_ce=1 R TIFESEFETDEREEN.
String sourceURL = "jdbc:gaussdb://127.0.0.1:8000/postgres?enable_ce=1";
/] TEIFEZSEUSER, PASSWORDS RIFEBFRFEZ %S,
String username = System.getenv("USER");
String passwd = System.getenv("PASSWORD");
Connection conn = null;
try {
/1 DNE3RZN
Class.forName(driver);
/] BUEERE
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
/] BIEEENR

Statement stmt = conn.createStatement();

/] EXZFiREEA
/] KEY_PATHIERiE2%E: (FF &SR ) F “SQLESE > SQLIEIL > CREATE CLIENT MASTER KEY”
B

STRERRA 01 (2025-08-22) IR © ERRBRABRAT 11
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/| ERARHET, KEY_PATHHREFERREIDSZEEID, TmEZMBRENBUEERENERID, BEM
EENBUNaRERE D

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);");

/] EXFIINZESA

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

/] BUEENNEER

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));");

/] ENEUE

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

/| EENNEE

ResultSet rs = null;

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

/1 HIERINZEZR

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

[/ BIBRFINNZZESA

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

/] BERE Pk EZA

int rc7 = stmt.executeUpdate("DROP CLIENT MASTER KEY IF EXISTS ImgCMK1;");

/] RIANBDITR

stmt.close();

/] RiAiERE

conn.close();

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

}

MR

o [ #N] (FFRIDBORMEESHUEER, — MIBEERENSRIN—NMER, BN, FR%E
THEAGESHPR,

o [ #EN] {FFAIDBURIERSEUERER, FRElconnectiondIZESEEHIEEEE, HEFiHA
Flisvalid /& fRilEconnectionBEIEIF AR R ESEEEHIE, HINREFRIESEH
refreshClientEncryption/a1 (BRIAMER1), EREEFIGREESHIBIAST,
refreshClientEncryptionS 2B LIS E 40,

A isvalid FiZRIFREFRG

// BlEEiEEconn1
Connection conn1 = DriverManager.getConnection("url","user","password");

/] TES &R conn2 R BIEE PR E A

// connli@dARisValidRIFEE
try {
if (!conn1.isValid(60)) {
System.out.println("isValid Failed for connection 1");

}

} catch (SQLException e) {

e.printStackTrace();
return null;

}

STRERRA 01 (2025-08-22) IR © ERRBRABRAT 12
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PTESFEEXNEE

HUREZEEREEPgConnectionZEBYFMEMEZE ], LN B HIBEENZSEER
MHITEER . BEEIREIEEN(E, &idschema.table.columnikEI &5 33 N ATINZES
FiREEFRIREIEZEE

5518

ﬁ:
Ek}
et
4

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

HiE& IREHESEEY Sz#%JDBC 4
decryptData(String ClientLogicDecryptResul | Yes

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

SHRBA:
e ciphertext
FEMRERIE
e len
BXKE., SBE/NFEIREXKER, BERK,
e schema

InZFERfEschema&Z iR,

e table
5 FriEtable B FR
e column
INZBIEFEcolumnZFR o
() #BA

TGRSR ERID, (BRHEE:
o ENKEANSHEELIRENIK,
e schema.table.columnigEIEEANES . ILENSIREHRISEAIINZFIRIRIAEHESEEY

& 2-2 #18 org.postgresgl.jdbc.clientlogic.ClientLogicDecryptResult ERE{1ZE

BiE#& REHESE | R 3Z§5)DBC4
g!

isFailed() Boolean BEmIEARELW, HELEM | Yes

R[] True, HMIRE]

False,
getErrMsg() String FEERER . Yes
getPlaintext() String BB S RYRBSZ o Yes
getPlaintextSize() | Integer SRENE 2 IR RYRES S Yes

E.

NiERRAS 01 (2025-08-22) RIS © LATITERARERA 13
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it

getOriginalType() | String SREVINZFIRIRIEEAE | Yes
AR,

[ BT IFERERE . BERNEEMASREENG, UERZEONEHITHRE
import org.postgresql.jdbc.PgConnection;
import org.postgresql.jdbc.clientlogic.ClientLogicDecryptResult;

/] connNEZERE
/] B#EZPgConnectionfJdecryptData AN E A THER, BIEFIBREREZEXRFTENZES, FRE
HIFEtaHuESE
ClientLogicDecryptResult decrypt_res = null;
decrypt_res = ((PgConnection)conn).decryptData(ciphertext, ciphertext.length(), schemaname_str,
tablename_str, colname_str);
[/ EREIEREMERINSE, KWAREURIEES., RRINAREEN R EMRIGEIRESE
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()));

HATINZERAITRE SQL 50

// VF8ConnectionAYprepareStatement /5 X8 iEFRIRIFE DR o

PreparedStatement pstmt = con.prepareStatement("INSERT INTO creditcard_info VALUES (?, ?, ?);");
// V@FBPreparedStatementAisetShortiR ES %,

pstmt.setint(1, 2);

pstmt.setString(2, "joy");

pstmt.setString(3, "6219985678349800033");

// VFBPreparedStatementfiexecuteUpdate 5 iEMATIRIZESQLIEE .

int rowcount = pstmt.executeUpdate();

// FFPreparedStatementficlose 5 X AFRZB AT

pstmt.close();

HATINE =AM IR F

// R ConnectionfdprepareStatement /5 £ LI FRIFBEDITR o
Connection conn = DriverManager.getConnection("url","user","password");
PreparedStatement pstmt = conn.prepareStatement("INSERT INTO creditcard_info (id_number, name,
credit_card) VALUES (?2,2,2)");
/] $ B EIEHEEsetShortigBES%, LAKiIEFRaddBatchffiAZERiZETEE.
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();

}
// BF3PreparedStatementfiexecuteBatch 75 EH I THEALTE ,
int[] rowcount = pstmt.executeBatch();

// JEF3PreparedStatementficlose 5 & FAFERZIEDITR o
pstmt.close();

2.4 (£ Go IXEIRIFESEIER

ERITARTIRISQLIERZAI, BIHRETHBIMMER: EEMER. BEMEKR.
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AT URZBRIRITRIZRAF, NMRINFERESEIEEEL, S8IE=1TMEK: FA
DDLPER . {FHADMLINER . SSIBEMER .

ERESHIRERE

TSR EEE(FAGoIREN B openGauss-connector-go-pq, IRENEHBIASTIET
ELSN, SESEBEEREHNGORMERBENEABTIE, ANEEEENETSE,
BAAGoIRsFFRIBSE ( FAAIERm ) + “NAREFFEHIE > EFGolRksiALR” &
T, B4, BFRIIENE FEZRE7 3L ERARIgCC

GORFNZIFZEHIBERXIRE, EERETTIF S enable_ce, BIRITERIFATR
DN#R&E-tags=enable_ce, FREEZ FIGaussDB-Kernel HUBERAS IRIERFIRA
S_64bit_libpg.tar.gzyEHEEMEEHSEE SR, HEIbXEHXRREBRIER, HINE
LD_LIBRARY_PATHIMEZEH, ZESIRIERHIAIT:

/] LABRip:portafil, ARBILABPREMERFRFEMETEF G, ETAREIEEEAMKERIRERET
EMRTESTEREESERHITRE) .
func main() {

hostip := 0s.Getenv("GOHOSTIP") //GOHOSTIP IS \IFEZS2HIPHbit

port := 0s.Getenv("GOPORT") //GOPORT AE NI EZEE/Iport

usrname := 0s.Getenv("GOUSRNAME") //GOUSRNAMEABEANIMETZSHEFA

passwd := os.Getenv("GOPASSWD") //GOPASSWDWABANITELENHEFE

str := "host=" + hostip + " port="+ port + " user=" + usrname + " password=" + passwd + "
dbname=postgres enable_ce=1" // DSNiE{ZH

// str == "opengauss://" + usrname + ":" + passwd + "@" + hostip + ":" + port + "/postgres?
enable_ce=1" // URLiEiZESE

[/ IRENEIR R AR
db, err:= sql.Open("opengauss", str)
if err !=nil {

log.Fatal(err)

}
defer db.Close()

// OpenEEFXZRIFSH, PingH iz ERIBEEEA;
err = db.Ping()

if err == nil {
fmt.Printf("Connection succeed!\n")
} else {
log.Fatal(err)
}
}
HTESEFEETSRXNEIRERED
/| EXEBRinEEH

/| KEY_PATHREHiES%: (FAIEE ) & “SQLE#E > SQLIEX > CREATE CLIENT MASTER KEY” &1

/] ERATIHET, KEY_PATHHRFEEREBIDEZEAID, EESMEBENMBUMERENERID, BREMEREN BN
{T3RERIRE 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);");

/] EXFINNZ258

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

;- S, B

HITESHETRNERBXANET
/] BIEEINExR
_, 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));")
/] BNEUE
_, err = db.Exec("INSERT INTO creditcard_info VALUES (1,'joe','6217986500001288393"),

STRERRA 01 (2025-08-22) IR © ERRBRABRAT 15
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(2,'mike','6217986500001722485'), (3,'joe','6315892300001244581");");
var var1l int
var var2 string
var var3 string
/] EOEUE
rows, err := db.Query("select * from creditcard_info where name = 'joe';")
defer rows.Close()
[/ Z4THIED
for rows.Next() {
err = rows.Scan(&var1, &var2, &var3)
if err !=nil {
log.Fatal(err)
}else {
fmt.Printf("var1:%v, var2:%v, var3:%v\n", var1, var2, var3)
}
}

HATINZERAITRYREE SQL 50

// A FADBELIRYPrepare 5L B TRIRIFRTR

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

/] B BRFRRIREITRAIExecTs  EGBES HFITSQLES

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

HATINZEZRAY Copy In #4E

// VAFBDBLAIRIBegin. Preparef5iEBIEESIIR. FRIFIIR
tx, err := db.Begin()
copy_stmt, err := tx.Prepare("Copy creditcard_info from stdin")
/] BERRHANARES N EE
var records = []struct {
field1 int
field2 string
field3 string
K
{4, "james", "6217986500001234567"},
{
field1: 5,
field2: "john",
field3: "6217986500007654321",
%

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

}

/] ERESISRAICommitS £ E SR
err = copy_stmt.Close()

err = tx.Commit()

(MAgITY:
HBIGoIKEICopy INNBAIFERAR, (NEEEESPEBEIREFLHWIT.

2.5 BLEM R
TS ENE

MELTEHUAWEI_KMS_INFOFRSERHMER, BINERIITRELR:

STRERRA 01 (2025-08-22) IR © ERRBRABRAT 16
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1. REIMPHKETE: FAZSEIEERN, BidexportinSRBWNETE; (FH
52, Bl@EEunsetinSRIEMBETE . 1ZH ZPRERFHE TR ICREBRE
B, BEiERHERITIETEaEAIDBCEOX connectioniEESHIHITIRE .
2. IZEHERNETE: ENEEREY, BEREERORENETE, FE%RF
BESRERHUT:
a. C/C++: setenv(name, value),
b. Go: os.Setenv(name, value),

c. javaFAFREHERNETSE, (5ERIDBCEORE connectioniE

SR RARSSHISHAIRIE

SHIREERNHAENTEREERRSEE, NIEREENRAZRRS, FEHEE
SRR SRS httpsEZANSIES, B CAIEPRIEERIRSS ==AIEIEM . 79
Itt, FIREECAILS, WRKERE, BARRIEERRSHNSD . BESZNT:

HLHRHRGET, SENETEPIZINNTSE:
export HUAWEI_KMS_INFO="Elfth£%§, iamCaCert=1&12/IAMAICAIER 314, kmsCaCert=§&12/KMSHICAIFHIT
5

REPD RIS BN TEMIAIIRAICAIES, FHEHIEBSHINGE. BARS ML
IR B FRCAILPRITIRE, (BRgEENEIMEPFEIESMX, SHCALEE
RIERER. FTLA, EBERNNISEE THCALES . FHAAT:

A EE

FFEeA )EArestfuliZ IGIAZEARIRSS , JFNEN LM ANZOXINAYurlES, T2
B%;ﬁiﬂ%2¢'ﬂ’\]9€%lﬁﬁ, EABRMERERMAIER T, NiSsmRERrBnI T CA
iEH,

ST BAEE: FTHNEE, BEAREEFR, DIBAIAMIRSHNES: iam.cn-
north-4.myhuaweicloud.com/v3/auth/tokens5KMSHJIEZ : kms.cn-
north-4.myhuaweicloud.com/v1.0,

£ BRI EBREAREE, HEISSUEHEXER, REERATILES, #EHRE

EFIEPHS.
<« & Elam.cn—n0|'th—4.myh uaweicloud.com/v3/auth/tokens

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

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

{"error_msg": "] iam.cn—north—4.m§,fhuawe'|cIoud.com %  th-token not found”, "error_code”

i EHEETEH »
@& Cookie FIMLERR »
o SNl =] 4

STRERRA 01 (2025-08-22) IR © ERRBRABRAT 17
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« & #@ iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens
{"error_meg”: "l & et %  th-token not found”, “error_code”

iam.cn-narth-4.myhuaweicloud.com

B EEEReN
et R ER (RNEESEH+E

5) Feiktt, TEEEE

B iHEH Ex

£E3 SHIER: HIEPEERHE, ARSEIEBDARSEK, FNNFEHZNL—H
IEBEIE, EFZEPHBESE, EUEREMIERXYE, BIFRIIFEANERN
o
IFREEFE: *.cn-north-4.myhuaweicloud.com
=SLEEC) | FEEED)
WEREREE

GlobalSign

¥ GlobalSign RS4 OV 55L CA 2018

*cn-north-4myhuaweicloud.com

IERFE

= GlobalSign RSA OV 551 CA 2018
-

b=

EFIS

IHEEEE
FaE

0

FEF -

FiE

SHX)...

S$BA ST BSHAGES HEEMAE, HERE LRS-,
e
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2.6 ESSFRE/FiETE

EESTIFRH/FHEERE, HalhRARR S FsqlflplpgsqliiES . HTFESSITFiE
TP OB I TREY FEIIE AP R TR, FhEEFIEEESTX A

E /T EERSE (FRIEE ) T BREENEE B TR

-|jo
BSEEEEITREFEEERE RS gs_encrypted_proc, BFFESHIREIRY
[RIGEIESEEY

EGRERFRENASE (FAiER ) T “RERNRZNE > Rtk >
GS_ENCRYPTED_PROC” &5,

BIEH T RINZIIRRE/F iz
S CIERES, FESEESEERAgsqURIEESEIRE.
S OlERNIEE.

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

HE3 BARIE.

gaussdb=# insert into creditcard_info values(1, 'Avi', '1234567890123456');
INSERT 0 1
gaussdb=# insert into creditcard_info values(2, 'Eli', '2345678901234567');
INSERT 0 1

TR IBRESIFTESHEET,

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 c name from creditcard_info where name=$1 or credit_card =$2 LIMIT 1;

END; $$

LANGUAGE plpgsql;

CREATE FUNCTION

£E|S HITHRE.

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

STRERRA 01 (2025-08-22) IR © ERRBRABRAT 19
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(AR

R/ EEIIETR “PITESEITDER” PERRENTIZRESRE, EIERE/FiES
BEPERS . JBTRECIEMERI, MASHARERTES. ST IS NERE.
g?ﬂ/ﬁﬁ%ﬁ&%ﬂ “WATEIAETEER " RIFEXECUTE 'query' A EEMNZA0EHE
FERETURNS. INFIOUTHIZ#IF, AIFESERMBINIEMZRLESH , RRSHER
ERRIBHIEED, (BLFREBARE,

E=gaEOY, Wdbe_output.print_line() F 7RSS IRFTENGAH AV E O SMBEZRIE,
FhnZ g2 B R s Y AR M R A SR L BT S TEN iz R 22 B BN E -
:‘_—:'liﬁfjh‘ﬁzﬁlz&*ﬁl/f?ﬁ%ﬁﬁﬁ’ﬂLANGUAGER‘ﬁ%SQL*Dplpgsql, A IECHAVAZE {5218
AR/ FHEE RPN TEMEIGNZSINRE/ FiEdiE.

HBIMRAT X Fdefault. DECLAREFFAZEMFIIAME, BARSIFXIDECLAREFAYRENE
WITHEZ, BROTUENTRENBESASE. BEsEckABER.
ASztEgs_dumpdiE R ANES R function T &1 o

AAFERHFE IR EIERH .

ZhR A SRS BT IR ST A 22

S ETRRE IR TIF T plpgsqiE SXNERHTEN, FEEXEHRFESIS
AYIERCREATE FUNCTION AS  “i&i£=E{A', TILIFCREATE FUNCTION AS $$iELF1K$
$1KE.

R EESEEEIRY/FHEEIEPHTEXNZTIENBEE, SEXCIEINER, &
monzsl, BFHTREERERSR, BERimREFIMEEEERIFER, SHERGE
A RIF P in & SUEF A mT LAXHZ SN ZHRAE

ESRE/FEIENZISRFNE ., QIRESHRERT, 1885 behavior_compat_optionsig
& J9'allow_procedure_compile_check',

A EHEAZSEIEZET ( byteawithoutorderwithequalcol. byteawithoutordercol.
_byteawithoutorderwithequalcol. _byteawithoutordercol ) B2 EREFNFiEITIE
FSRHFEREBEGMERE, FXIFREIAFHEAIITRELER, WRETURN [SETOF]
RECORD, BJLAEFHIREIIHERTTRBILEREN, WIRETURN TABLE(columnname
typenamel,...])

BSSSR A LI INE R BT R AR R R gs_encrypted_procHiR IS EHAIMATINZESIAY
oid, EItMBFEREERRZRIESMEESRIKLY, FEEMCIEZETHE.

MAERRAS 01 (2025-08-22)
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va)

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 XKE=8lEESE=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

SAShRAS 01 (2025
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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 #R D XEL

D XRNBEER L ENEPEEFRIEN S XEH TS EE SR, Flil—KLUA
faMonthfE A XH2RIZR, WNE3-1FR, WRUEBRIS VI REMNIFEZRE
REBAIEWE (Full Table Scan) , YIRLABIAADKESHNRIHZE, PBAREH
EXRPESBRNARAD XITE, SRANBIEERAEITESRIKAIL L EHAR,
AT AEEIERERPTHRAMEERASHIEEBENZER, WE3-2FR.

3-1 PXFTRBIE

202101
202102
202103
20210
202102
202103
202101

202102

=T - -] =1 (=1 (L] R (2] %] -
= X @@ M m Qo 9 m I

202103

3-2 P XFREFRAIE

43 XX Partition Pruning

select * from T
where month = 202101"

ewmm| , .
3.1.4 IS XizHER

//”?

~__ -

202101

202102

202103

202101

202102

202103

202101

202102

202103

202101
202101

202101

202102
202102

202102

202103
202103

202103

select * from
where month

202101
202101

202101

202102
202102
202102

202102
202103

202103

parti

part2

part3

T
= 202107

\ FXEE

PEREFARIEIRESERAEIE ( Data Life Cycle Management, DLM ) 127 RiE
MRIZE, HUREGARSIER AR TERIRNENMER S P EIREIEEEM
K, HEP—NEEARI D EREEEIRE G AU 8 AFREIENRSIE

MAERRAS 01 (2025-08-22)
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MIREFESRINR: BERFPERINRTEIEFHEERIR. IRLEESHEHEE
£, MAEELERRIBEIERTREFMEER IR BERENEFER . BIBRIEIE
D ATREEFAYARRIR, EISEIREEEHFEARIZEEENAY.

P XFASLHEDLMBER S RIS TEENKE, BIRESXERFEERZE, &K
PRETIHIRZ BIERIERT, SEI T AMBIEBIREEREBRIMALN . XEBORNRER
R A RERS IMREIR TN, LRAPAARIX—EmILLRE, X
RARMS21E ENARR—KERANEIRRE. WHINFRD XIS BISE’ESED . &
. Ro|EBEFIZHMRRRIF, RBNBENRERRFEHITHIBRE, HER
PSS 17mRRIESER .

3.2 P XENA

X3 ( Partitioned Table ) IEERET R ANREIENTIZRELXEE . LINRESS X
o XREXNFFTZET D . NEIBSXNBERERE—FMKFELKX ( horizontal
partition ) D XKIEHS X . P XEIGET HIEENBZEFAIMRE. ISR B

t, HERTFRIEFEERSHIENSARERAER. PXAFEER. R5|IF01ES|HERH
EMPNENIED, FIXEHIEEII RIS EERBAAIR ER S L TEES
i3], GaussDB Kerneli2t T FEN P XEHEIAY B, LIHERRSIH=NER. H
Fo XKL 2 BEIEENELH, MHAPRXEERN, Bt/ lFALUE
SLhES XEFMAKRBIUGHET R TR, THEEEEBEAIYOPNEBEEFER . A5
El5eGaussDB Kernel XKERMEAEEMNUA TN EERANE:

1. SRXREFES: NRDSRERESHER, NMEDSXERIcatalogfFiEH AR

PREBXS AL EREE o
2. DRXEREE: NDXRITHFHIEAREBEER, NMESHOXENTIRASFELL
N BEBBIABIRIAAT R IR -

3.2.1 EXRMHE

3.2.1.1 9% (8%F)

SCRRXSAEFAIIIER, APMHZRFTEMDMUEERIE. M. &. SU2E. BEE
FA7Ei2£DDLEA X AYEBPARTITION BYiIE@HITEN, CIEEINLAGTEpg_class
g —entry, HBparttypedIIEZA P (—FKHKX ) E's' (ZEHPKX) , &
?Hiientry?ﬂﬁ@i@ﬁ’ﬂ%éo PXBREBEES—MBERS, WNIRSIEGHAEZRE
E o

1 t1_hashI—P—RKpXE, 9X3EEghash:
gaussdb=# 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

)i
gaussdb=# \d+ t1_hash
Table "public.t1_hash"
Column | Type | Modifiers | Storage | Stats target | Description

M H%RAS 01 (2025-08-22) WA © EARTERABIRAE 23
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+ + + + +
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, storage_type=USTORE, segment=off

--Eift1_hashy XE

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

_________ |

t1_hash | p

(1 row)

BRI
gaussdb=# DROP TABLE t1_hash;

B2 t1_sub_rrA—1 "o XE, oXZEEgrange-list:
gaussdb=# CREATE TABLE t1_sub_rr (

c1 INT,

c2 INT,

c3 INT

)
PARTITION BY RANGE (c1)
SUBPARTITION BY LIST (c2)

PARTITION p_2021 VALUES LESS THAN (2022) (
SUBPARTITION p_2021_1 VALUES (1),
SUBPARTITION p_2021_2 VALUES (2),
SUBPARTITION p_2021_3 VALUES (3)

)

PARTITION p_2022 VALUES LESS THAN (2023) (
SUBPARTITION p_2022_1 VALUES (1),
SUBPARTITION p_2022_2 VALUES (2),
SUBPARTITION p_2022_3 VALUES (3)

)

PARTITION p_2023 VALUES LESS THAN (2024) (
SUBPARTITION p_2023_1 VALUES (1),
SUBPARTITION p_2023_2 VALUES (2),
SUBPARTITION p_2023_3 VALUES (3)

)

PARTITION p_2024 VALUES LESS THAN (2025) (
SUBPARTITION p_2024_1 VALUES (1),
SUBPARTITION p_2024_2 VALUES (2),
SUBPARTITION p_2024_3 VALUES (3)

)

PARTITION p_2025 VALUES LESS THAN (2026) (
SUBPARTITION p_2025_1 VALUES (1),
SUBPARTITION p_2025_2 VALUES (2),
SUBPARTITION p_2025_3 VALUES (3)

)

PARTITION p_2026 VALUES LESS THAN (2027) (
SUBPARTITION p_2026_1 VALUES (1),
SUBPARTITION p_2026_2 VALUES (2),
SUBPARTITION p_2026_3 VALUES (3)

)
)

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.)

STRERRA 01 (2025-08-22) IR © ERRBRABRAT 24



=HUEZE GaussDB

ftttEm (&t v2.0-3x) 3 pX*E

Has OIDs: no
Options: orientation=row, compression=no, storage_type=USTORE, segment=off

--EifAt1_sub_rry X3EEY

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

___________ |

t1_sub_rr|s

(1 row)

BRI
gaussdb=# DROP TABLE t1_sub_rr;

3.2.1.2 9 (PRFER. FoX)

3.2.1.3 P X

P XERPLFMREFEIERIER, MRMentrylBER{FEpg_partitiond, FNFH XY
parentid/ERIMBEXEFE S X BEREPg_classFEHHIo0idF! .

=~ t1_hashA—P—RKnXE:

gaussdb=# 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_hashf XY
gaussdb=# SELECT oid, relname, parttype FROM pg_class WHERE relname = 't1_hash";
oid | relname | parttype

+

16685 | t1_hash | p
(1 row)

--Eift1_hashfIH XES
gaussdb=# SELECT oid, relname, parttype, parentid FROM pg_partition WHERE parentid = 16685;
oid | relname | parttype | parentid

16688 | t1_hash|r | 16685

h|

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)

--fiBRt1_hash, EIERHI
gaussdb=# DROP TABLE t1_hash;

DXEH—IHZSNFER, P XBESESND XL —HER—tHE
NP X, BEAEEMEIIPARTITION BYiIEGIEE:
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CREATE TABLE table_name (---) PARTITION BY part_strategy (partition_key) (:-)

ikl
SEED XERMINRDEXEZIFES 1650 XHE; Bt RKERRF1IIDEE.

3.2.2 S XRHE

P XERE(EADDLEAEEEGATEITPARTITION BYIEGHNIELIERE, DXEIRY
AT ES XEPEIEND XSRS N, ERASXEREEFEEORangen X/
Interval9 X . EFMIBELSIREMIHashD X . EFEUEKEHILIstTIEDX :

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

3.2.2.1 SEEISO X

SEElS3X (Range Partition ) 1RIEAEN 5 REZAIS XEAYECEISEHIEMRETEIS
X, SEERKEEFRAPEERNAIDKEE, BEELIREHE (Date, Time
Stamp ) #EREIEZSEPER . SEES XERMEESL, REMT:

1. VALUES LESS THANB9IE &=

XIFMEZVALUE LESS THANRYIEZIEE, SEES XREEIIS XEERSZH516
s

- BAnXERAIANT:
gaussdb=# CREATE TABLE range_sales_single_key
(
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')

)

-- BRIl

gaussdb=# DROP TABLE range_sales_single_key;

Hrhdate_ 2020025720202 BRID X, BEESXEEM2020F281H
Z202052 829 HAYEUE

B D XEBE—VALUES LESSFA, AT EENXAVIFEE LR, KTk
EFzo XKENEOEREFNE T —M oK. BRE— DX, EDEX
#HEBEHFI— 1 XAIVALUES LESSTFEIEERRRA TR, JAREDX
EMMAXVALUERES, MAXVALUERT— M EINERE, BEHiFETAX
BIHUEMATREE, BESE

- BISXERAIINT:
gaussdb=# CREATE TABLE range_sales

(
¢l INT4 NOT NULL,
2 INT4 NOT NULL,
3 CHAR(1)

)
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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)
)
gaussdb=# INSERT INTO range_sales VALUES(9,5,'a");
gaussdb=# INSERT INTO range_sales VALUES(9,20,'a");
gaussdb=# INSERT INTO range_sales VALUES(9,21,'a");
gaussdb=# INSERT INTO range_sales VALUES(10,5,'a");
gaussdb=# INSERT INTO range_sales VALUES(10,15,'a');
gaussdb=# INSERT INTO range_sales VALUES(10,20,'a');
gaussdb=# INSERT INTO range_sales VALUES(10,21,'a');
gaussdb=# INSERT INTO range_sales VALUES(11,5,'a");
gaussdb=# INSERT INTO range_sales VALUES(11,20,'a');
gaussdb=# INSERT INTO range_sales VALUES(11,21,'a");

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

(4 rows)

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

|V | SR

10|15] a

(1 row)

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

|V | SR

1020 a

10[21]a

11| 5]a

11]20]a

11121 a

(5 rows)

=B
gaussdb=# DROP TABLE range_sales;

AR
2553 XAIS KMNLNT:

1. ME—FIFFEEER
2. MEENRIEZRIFVNT O X ERIFIIAFE, WEEEN.

3. MRBEANRSEPIFTHRETIRNAFRE, NEEBENMER TSS9 X T—

SIHAFERIRN
4. MRBANZIFIKRT O XLERIFIFHEFRE, WRT—PDREITHR.

2. START ENDiEERE
STFMEIESTART ENDIEEIER, SEED XKD XERZZHF151,

0T
-- gliEER=E
gaussdb=# CREATE TABLESPACE startend_tbs1 LOCATION '/home/omm/startend_tbs1';
gaussdb=# CREATE TABLESPACE startend_tbs2 LOCATION '/home/omm/startend_tbs2';
gaussdb=# CREATE TABLESPACE startend_tbs3 LOCATION '/home/omm/startend_tbs3';
gaussdb=# CREATE TABLESPACE startend_tbs4 LOCATION '/home/omm/startend_tbs4';

-- Bl ERtschema
gaussdb=# CREATE SCHEMA tpcds;
gaussdb=# SET CURRENT_SCHEMA TO tpcds;
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- BIESXRE, PXERintegerdEEY
gaussdb=# 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

startend_pt | | startend_tbs1

(12 rows)

--BIER

gaussdb=# DROP TABLE tpcds.startend_pt;
DROP TABLE

gaussdb=# DROP SCHEMA tpcds;
DROP SCHEMA

3.2.2.2 [@fFHa X

BIig2 X (Interval Partition ) ATLABRE EE D XA —MIEZEF 0T EBAL, 2T
BfEn XEN 7 XITERFIENE N o XIEE LRI TRE, REEHES I OTX
HEKE, LFMENNTIET BT XV R, ERsXE @UE@J&’*EJ‘M\
MEMEE—NEELKX, BELXEEREEES XNSEMRNERS, $UiEEN
EREZERSNEEBDZERIX . BIMXESXHTHRRHEEXE
PR EBR ., REIINT:

gaussdb=# 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'),
01')
01')

’
'

PARTITION date_2018 VALUES LESS THAN ('2019-01-
PARTITION date_2019 VALUES LESS THAN ('2020-01-

’
'
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BRI
gaussdb=# DROP TABLE interval_sales;

EiRBIFH, FIEACES XLA2015FRI2019F LIS RBEMEIES X, HEIREEAZ

2020-01-01LASRIEUERY, BRTFETRITSEENX Range 7 XA LIBR, SBENEIE—
TX.

A EE

[BIfE D Xz 3FHHAFOAYE2EEY, WNDate. Time. Timestamp,

3.223 KBHEPKX

I6# X (Hash Partition ) EF W0 X@ERISHFEESEIRERSFRISX . ERARINS
#EE9GaussDB KernelNEIFFEE, 7 XEEESBEAMEF (no data skew )
=T, BRBEFESXZEITDMIT, EOXKNAEEE. FEiEHD X2
Mo XEHIDHEREIEEL X 185D XtBEEES XA—M5 T ERENTS
i%, TEHESZES XNHEFEHEHRESREHENS XN, =FIT:

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)

)
- TRFEE X 10015 X
PARTITION BY HASH (ol_d_id)

PARTITION pO,
PARTITION p1,
PARTITION p2,

PARTITION p99
)

FiRfEIFa, bmsql_order_linekfol d_idi#{T 79X, ol d_idFIE2— identifierft
FEREMNS, ABHAHENERERE—MIEHE LX D . FRIGH D XKEER
SEHITHRGIENE—PNRPIIEERNERE, HbEMD XER, RTREREFERDX
EEHEISHIENRN (E—. B NMEEEES ) , REBIEES XD XEENAT
SIZEDX, ENHTEERIREREN T XAIEIEYS, B THXENZ A,

3.2.24 RS KX

FIZR53 X (List Partition ) BESEE SN2 KAMEAFAD XEBIEEBRIEIIRFKE
U TAMITBREFRI DX . FIFRD KAYABAET I LALKES S KIES XS ERHTS
X, AILASEFFIAERRIEIREHRTOEMER . X TREXEFIFRFRID X
{8, AILMEREUASX ( DEFAULT ) SRIHITEUIERIRTT, XHFERRSENT@TE
D XBTEHASEMRIR. HIIIT:

gaussdb=# CREATE TABLE bmsql_order_line (

ol_w_id INTEGER NOT NULL,
ol _d_id INTEGER NOT NULL,
ol_o_id INTEGER NOT NULL,
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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)

(
PARTITION pO VALUES (1,4,7),
PARTITION p1 VALUES (2,5,8),
PARTITION p2 VALUES (3,6,9),
PARTITION p3 VALUES (DEFAULT)

)

BRI
gaussdb=# DROP TABLE bmsql_order _line;

ERFIFAZEE HAIEHR D XA FEM, EFETol d_iddliiToX, BR%AList
P XPEZEIol_d_idRIRTEEEESEEHITIRE, AMEFIRPIIEESHApIDX
( DEFAULT ) . #ELEIGED X, List7)RD XX KERII=MEYF, TR HERT
BEFERREEIERID XS, BERNRIIFRERSIED XEXIZERMMR, Z

BN NEEERHashIGH DX List. HashD XEFERMELF . FEXRHIEIRSE

BT EFIALS .

A EE

FIRD XS XIBRSZH165 . MRDEXEENN1FI, FHXENXEIListFIZRFAY
?ﬁt‘ﬁigzzﬁifgwuuﬁ; MRS KBENNZY, FHORXENIIListTIZRPAKEE
FEBNULLE,

3.2.2.5 “HHX

— 53X (Sub Partition, tBIEEDX ) EEAHKIES XERRES, BRET—
MRS HEERHITOX, AEERAE_MEESHHIEE N XE—SHD T
DX, BESKAAEFHS RETHENZEFE. BN RS XESIN TR

Range-Range

—_

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

NI

--Range-Range

gaussdb=# CREATE TABLE t_range_range (
c1 INT,
c2 INT,
c3 INT

)

© © N Uk~ WN
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PARTITION BY RANGE (c1)
SUBPARTITION BY RANGE (c2)
(
PARTITION p1 VALUES LESS THAN (10) (
SUBPARTITION p1sp1 VALUES LESS THAN (5),
SUBPARTITION p1sp2 VALUES LESS THAN (10)

PARTITION p2 VALUES LESS THAN (20) (
SUBPARTITION p2sp1 VALUES LESS THAN (15),
SUBPARTITION p2sp2 VALUES LESS THAN (20)

)

)
gaussdb=# DROP TABLE t_range_range;

--Range-List
gaussdb=# CREATE TABLE t_range_list (

c1 INT,

c2 INT,

c3 INT

)

PARTITION BY RANGE (c1)
SUBPARTITION BY LIST (c2)
(

PARTITION p1 VALUES LESS THAN (10) (
SUBPARTITION p1sp1 VALUES (1, 2),
SUBPARTITION p1sp2 VALUES (3, 4)

)

PARTITION p2 VALUES LESS THAN (20) (
SUBPARTITION p2sp1 VALUES (1, 2),
SUBPARTITION p2sp2 VALUES (3, 4)

)

)
gaussdb=# DROP TABLE t_range_list;

--Range-Hash

gaussdb=# CREATE TABLE t_range_hash (
c1 INT,
c2 INT,
c3 INT

)
PARTITION BY RANGE (c1)
SUBPARTITION BY HASH (c2)
SUBPARTITIONS 2
(
PARTITION p1 VALUES LESS THAN (10),
PARTITION p2 VALUES LESS THAN (20)
)
gaussdb=# DROP TABLE t_range_hash;

--List-Range

gaussdb=# CREATE TABLE t_list_range (
c1 INT,
c2 INT,
c3 INT

)
PARTITION BY LIST (c1)
SUBPARTITION BY RANGE (c2)
(
PARTITION p1 VALUES (1, 2) (
SUBPARTITION p1sp1 VALUES LESS THAN (5),
SUBPARTITION p1sp2 VALUES LESS THAN (10)
)
PARTITION p2 VALUES (3, 4) (
SUBPARTITION p2sp1 VALUES LESS THAN (5),
SUBPARTITION p2sp2 VALUES LESS THAN (10)
)
)
gaussdb=# DROP TABLE t_list_range;
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--List-List
gaussdb=# CREATE TABLE t_list_list (

c1 INT,

c2 INT,

c3 INT

)

PARTITION BY LIST (c1)
SUBPARTITION BY LIST (c2)
(

PARTITION p1 VALUES (1, 2) (
SUBPARTITION p1sp1 VALUES (1, 2),
SUBPARTITION p1sp2 VALUES (3, 4)

PARTITION p2 VALUES (3, 4) (
SUBPARTITION p2sp1 VALUES (1, 2),
SUBPARTITION p2sp2 VALUES (3, 4)

)

)

gaussdb=# DROP TABLE t_list_list;
--List-Hash

gaussdb=# CREATE TABLE t_list_hash (

c1 INT,

c2 INT,

c3 INT

)

PARTITION BY LIST (c1)

SUBPARTITION BY HASH (c2)

SUBPARTITIONS 2

(
PARTITION p1 VALUES (1, 2),
PARTITION p2 VALUES (3, 4)

)

gaussdb=# DROP TABLE t_list_hash;

--Hash-Range

gaussdb=# CREATE TABLE t_hash_range (
c1 INT,

c2 INT,

c3 INT

)

PARTITION BY HASH (c1)
PARTITIONS 2

SUBPARTITION BY RANGE (c2)
(

PARTITION p1 (

SUBPARTITION p1sp1 VALUES LESS THAN (5),
SUBPARTITION p1sp2 VALUES LESS THAN (10)
PARTITION p2 (
SUBPARTITION p2sp1 VALUES LESS THAN (5),
SUBPARTITION p2sp2 VALUES LESS THAN (10)
)
)
gaussdb=# DROP TABLE t_hash_range;
--Hash-List
gaussdb=# CREATE TABLE t_hash_list (

c1 INT,

c2 INT,

c3 INT

)
PARTITION BY HASH (c1)
PARTITIONS 2
SUBPARTITION BY LIST (c2)
(
PARTITION p1 (
SUBPARTITION p1sp1 VALUES (1, 2),
SUBPARTITION p1sp2 VALUES (3, 4)
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)
PARTITION p2 (
SUBPARTITION p2sp1 VALUES (1, 2),
SUBPARTITION p2sp2 VALUES (3, 4)
)
)
gaussdb=# DROP TABLE t_hash_list;

--Hash-Hash
gaussdb=# CREATE TABLE t_hash_hash (
c1 INT,
c2 INT,
c3 INT
)
PARTITION BY HASH (c1)
PARTITIONS 2
SUBPARTITION BY HASH (c2)
SUBPARTITIONS 2

PARTITION p1,
PARTITION p2

)
gaussdb=# DROP TABLE t_hash_hash;

A\ ER
Intervalp XEREEES XA—M4FHA, BRIASIF—_ Ao XissHENX
Interval$ X,

R REFN—RD RN R X XEHIRZHE151,

3.2.2.6 D XEXIENIR(ERTIERERN

f£GaussDB KernelR#Z3LIIAR, o XEFEIBAUEARGIEZIZBELIED XFIEINS X
BRSO RFHE, ENBAE LS XEFIGSEIEEANTEEZEM: (1) heap-insert
HZEIEA. (2) partition-routing? XEEHFEMNERSD, WNE3-3FR, HAheapEE
AR Rtuple NEXI M heapZRAIaEH HiZEnEBERND XEFLH, Mo XEHER
PRERS X IEHEMtupleTcBIEAZIXT M partRelAYaIRR, HEH S XIBHEEAS{ES—
zg%:zgﬁlﬁ%, FRAZAEF RS KB — R P X S—ERHIRE, MREE
ERERER o

3-3 BER&D XREIFEEN

..............................

.....................................................

E I EIRIENRABIME =0T :
1. PXRFEEZFHeapHIEN:
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a. BEFEEML
b. heap#iEiEAN
c. ZEB[EHEANbuildiit (#E3|)

2. PRESKX

XE&E:

a. BHAEHREZRZEMNMK

b. HHIKIRLMK, BiFDXKEKpartRel@RHAR . FBHIRLERZEH

(11 588

PREANMTREEEEITASIESNELZINSERTIEQRIL, UPDATEZSERNIIEES TEHK
N R EEHAYSTAH T DELETER/EAAGEHITINSERT, FELEAIIELZINSERTIEAIHEE

.

FEISXE

% 3-1 BHE X2

R ORS RS IR NS 3- 1 P

PEXBR BRHESEERE SCHIEA 5 ER

BEDX (Range O(logN) EF "4 binary-searchZIl
Partition )

BB X (Interval O(logN) EF—4%binary-search3£Ij
Partition )

B2 X (Hash- o(1) HTF key-partOidia 7 &L
Partition )

HZF4 X ( List- 0o(1) EH T key-partOidIa#&xRLI
Partition )

4% X ( List/List ) o(1) + O(1) NBHE+HIE%H

/X (List/

O(1) +0(1) =0(1)

BHE+ZHEHK

Range )
—R/HIX (List/ O(1) +0(1) =0(1) | IGHE+E%E
Hash )
%45 X ( Range/ o(1) +0(1) =0(1) | ZHEHK+I8FE
List )
— %X (Range/ O(1) +O(1) =0(1) | ZHR&EH+ZHEIK
Range )
— 45X ( Range/ O(1) + 0(1) = 0(1) | —HBEH®+IEFE
Hash )
“/4H X (Hash/ O(1) +0(1) =0(1) | BF+BE
List )
— %5 X (Hash/ O(1) + O(1) =0(1) | BHE+ZHEK
Range )

X (Hash/ O(1) + 0(1) =0(1) | KBHE+IEH
Hash )
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A EE

2 XBHENFENEZERIES AR THN S KEITEEFRES XAZRE, HECIE

D XFXED PEIMENIRIFFE, XEDFHETEREZLZIESN LREAFRMEERATIR

FERCPULLERRE . RRE. ME/AFNLRAERX, BEYULMEEIAS:

o Xx86lRFBEIIE= T —h D XFHELLEBERINSNEESIEMEI10% LA, —HKpXE
EEE B R RE(K20%LAA -

e ARMARSZEEIHZ=TH20%. 30%, I&ERIx86FIARMISEIMREIMERINFERE
=P XEAFIn-memoryit&EiRitins, FRx86IRRCPUERIZIESANIERE £
B Farm,

3.2.3 S XEXRFEH

3.2.3.1 SIS XE

HEEES KR (BIB—RHKR)

HFSQLIESINALRAFIRESHEM, SQUEAMEELLEZ:, PREREFEML, SX
FHCETLIBERRERGIFS KERNEM ESRoXEN, FEitHS KRS XS
O LAE R 23X EEIESD X FCREATE TABLEIEEA#{TH EPARTITION BYiEAIERS,
BIRHEES XHEXH=1MZITX:

1. HXZEE (partType) : RS XEAIDXHEEE, 255IBRANGE/INTERVAL/
LIST/HASH

2. 9X#E (partkey) : #HASXERNSXF, HEIRANGE/LISTOX XSS (R
8521651 ) DXEE, INTERVAL/HASHY X Q1551495 X

3. PEXFEI (partbxpr) : HIRDKIRIEAFRSXES, BNRESS XAIRIN
BREFRER

X=EpHBEBITTEEERIEGDNIPartition By ClauseFE AN, PARTITION BY

partType (partKey) ( partExprl,partExpr]--+) o IR0 :
CREATE TABLE [ IF NOT EXISTS ] partition_table_name

(
[ /* iz g R T EiERCreate Table */
{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]
| table_constraint
| LIKE source_table [ like_option [..] ] }[, ... ]

]

[ WITH ( {storage_parameter = value} [, ...]1) ]

[ COMPRESS | NOCOMPRESS ]

[ TABLESPACE tablespace_name ]

[* BESRGR, HEBAAINTERVALTONRERS KifS */

PARTITION BY RANGE (partKey) [ INTERVAL (‘interval_expr') [ STORE IN (tablespace_name [, ..1) 11 (
partition_start_end_item [, ... ]
partition_less_then_item [, ... ]

)
[* SIRSRIF= */
PARTITION BY LIST (partKey)

PARTITION partition_name VALUES (list_values_clause) [ TABLESPACE tablespace_name [, ... ] ]
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[* BHEDRIFR */
PARTITION BY HASH (partKey) (
PARTITION partition_name [ TABLESPACE tablespace_name [, ... ] ]

)
[* FHS/ XA XRITIERS */
[ { ENABLE | DISABLE } ROW MOVEMENT J;

AEEIER:

1. Range/ListpRBEAZIF161MDXKEE, Interval/Hashy KA AN XE, =
FOXIATIFINDXE,

2. Interval$> X{XZi5AT1E)/ HEAEIRESEEY, IntervalD RATIFE_ KD XEFE!
i,

3. RRIEHHEXI, PXBREEBATE, BUDMUEASHTIRELGIE, HE—HF
4h: Ranges? XFRENBMAXVALUES X/List XEEM BDEFAULTS X o

4. DRHEZAEN0485754, ALUBEREDWSIHRAVFR. BoXEBENE
SHERFPRHHIBN, LMRFAIMEEE, —RITRENRMS RN KEGHE
13200,

B RO XE

“H{ZpXE, JUERRN—RDERERNT R, B RO XEFE—ESKE—KE
EHERFAIIAMFELRYE, MESrERFEME_ R XS El. NI EMS, Z4%&K
PXEND XL REHBEN—RDXABREMRN, — RO XS XARFRED
CREATE TABLE PARTITION, B ZHKHXFEESHES: Range-Ranges3 X
Range-List3[X . Range-Hash%[X. List-Range43[X. List-Lists>X. List-Hash%>
[X. Hash-Range%'[X. Hash-List$X. Hash-Hash$ X%, BRI —RhHD XIGHFHT
7R, Ry XEIEERIRAIENT:

CREATE TABLE [ IF NOT EXISTS ] subpartition_table_name

[ /* ZEP R T ZiERAICreate Table */
{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]
| table_constraint
| LIKE source_table [ like_option [..] ]} [, ... ]
]
)
[ WITH ( {storage_parameter = value} [, ... 1) ]
[ COMPRESS | NOCOMPRESS ]
[ TABLESPACE tablespace_name ]
[* —RSKENRIES */
PARTITION BY {RANGE | LIST | HASH} SUBPARTITOIN BY {RANGE | LIST | HASH}
(
PARTITION partition_name partExpr--- /* §—BEHX */
(
SUBPARTITION partition_name partExpr -+ /* B_EHX */
SUBPARTITION partition_name partExpr -+ /* B_EHX */
),
PARTITION partition_name partExpr--- /* §—BEHX */

SUBPARTITION partition_name partExpr -+ /* B_EHX */
SUBPARTITION partition_name partExpr -+ /* B_EHX */
),

)
[ { ENABLE | DISABLE } ROW MOVEMENT J;

IABLATR:
1. ZHHRXLIELIST/HASH/RANGES XENEEREAES -
2. ZHRHPXFHEPNZIFRSXEE,
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3. “HHXRABARTIFIntervaCEEI S XHIAS .
4. “HRHpXip=Et, pXEBEER91048575,

s XEHE
PR XIBXAIE D BT LAERZEUIED XRAIALTER-TABLEGR S HITHXIE
g, FEARNS XBEMHEXEGEE:
1. BINSX
RS X
bR/ B XEE
IEIS X
BHI/KX
BuonKX
KX
8. EMBENPKX
U EERIS XEMEEIETETIIEERALTER TABLEEEGHTT E, EEALR
fé‘ﬁﬁfﬁ}‘ﬁﬁgﬁ‘u , PERERBHEENENEXEZIREIIIT:

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

S XZEALTER TABLEBEOFERAGXBESESXFREZHER. (FAiEm ) & “SQLe®E
> SQLiEi% > ALTER TABLE PARTITIONFIALTER TABLE SUBPARTITION” &%,

N o v s~ wDN

3.2.3.2 9 X% DML &EiFhiES
HF ARSI ESAIERIERERZS, BRTSXENDQL/DMLSIES X318
b, 1EEE LEEEHTRE.

HFPXENZMERE, GaussDB KernelSZHHEES XIEITIRIE, 8N XATLA

BT PARTITION (partname)a}Z&PARTITION FOR (partvalue)Ei#iT, IFF_HKHX

R LAEIISUBPARTITION (subpartname)al;Z&SUBPARTITION FOR

(subpartvalue)IsEBEAFRN "R DX, 15D XMITDQL/DMLAY, EHIEANRIEIEARE

Zﬁﬁﬁz, M BSEFEIREE;, EERHIERETERS X, NWEbhdizEdEaY
EEO

BESXDMLZIFLUTILEEE:

Zif) ( SELECT)

#BN (INSERT)

&E# (UPDATE)

fIB® ( DELETE)

FENZREFT ( UPSERT)

&3 ( MERGE INTO)

THEHSL TEES XMHDMLAIRG:

/* Bl TR XZ list_Llist_02 */
gaussdb=# CREATE TABLE IF NOT EXISTS list_list_02

o U A~ WwWwN =

id INT,
role VARCHAR(100),
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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 )
Do
PARTITION p_list_3 VALUES(10,11,12,13,14,15,16,17,18,19)
(
SUBPARTITION p_list_3_2 VALUES ( DEFAULT )
Do
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 )
Do
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 S KiHiTES */
-- BAnXERSEPEIE
gaussdb=# SELECT * FROM list_list_ 02 ORDER BY data;
id | role | data
| |
| alice | alice data
2 | | bob data
| | peter data
(3 rows)
-- B Xp_list_4%iE
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 — o XAVEHE, BI”4Rk% 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)
- TS Xp_Llist_2 #HiE
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) TS RIAY — R XAIEIE, BI"HKHXp_list_2_2
gaussdb=# SELECT * FROM list_list_02 SUBPARTITION FOR (0, 100) ORDER BY data;
id | role | data
S |
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2| | bob data
(1 row)

[* IHEE S XMIUD */

-- MRS Xp_Llist_SHRIEEREE

gaussdb=# DELETE FROM list_list_02 PARTITION (p_list_5);

- EESRXp_list_7_EAHE, BTFHIEAFSIZoXAR, 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—H5 R{E100FiE S KAVEHREHITER

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

--upsert
gaussdb=# INSERT INTO list_list_02 (id, role, data) VALUES (1, 'test’, 'testdata') ON DUPLICATE KEY UPDATE
role = VALUES(role), data = VALUES(data);

--merge into

gaussdb=# CREATE TABLE IF NOT EXISTS list_tmp

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

)

PARTITION BY LIST (id)

(
PARTITION p_list_2 VALUES(0,1,2,3,4,5,6,7,8,9),
PARTITION p_list_3 VALUES(10,11,12,13,14,15,16,17,18,19),
PARTITION p_list_4 VALUES( DEFAULT ),
PARTITION p_list_5 VALUES(20,21,22,23,24,25,26,27,28,29),
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)) ENABLE ROW MOVEMENT;

gaussdb=# MERGE INTO list_tmp target
USING list_list_02 source
ON (target.id = source.id)
WHEN MATCHED THEN
UPDATE SET target.data = source.data,
target.role = source.role
WHEN NOT MATCHED THEN
INSERT (id, role, data)
VALUES (source.id, source.role, source.data);

-- il
gaussdb=# DROP TABLE list_tmp;
gaussdb=# DROP TABLE list_list_02;

3.3 S XFREANM

MR

RINTSREIFTRZexplain_perf_modeZ#{&EInormal,

3.3.1 o XEIR;

3.3.1.1 P XFEFSE:

NFERSFEFOXE L TEEHNS XEEDEG, EMIEEMERIEXTindexscan,
bitmap indexscan. indexonlyscanEEFHEEHNERZEFENBIRRME, THOKX
s, BEFESMNREZGFEEEVPEE—IMDIXBEFE, NFEES/ PXHE
MNP XE, B5FELXEFERND,

FHSEIRSZ R E BN TR :
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- XEFRREH: —KDK. ZFHK.

2. XIFHXEE: BESX. ERESK. BEHEX. JIFRIX.

3. FRIRIHEE: WRFREAR (<, <=, =, >=, >) | BEREN. FERE
o

A EE

o BRFFSERAIFFEIRIEAN.

o WTFTRKDXFEE—RDXHNEEED, FHFH RS XERISREFMFH—F
B

o NTHFHXE, AHHIEMRISGD X RSB ARFIER NS X2
i-‘.'-%g*ﬂli%iﬁ?éi—*éiﬁﬁ%ﬂﬂﬂﬁ&%ﬁ, AR SERRFRMES X LitHikE, ED
X#2 LT -

o FHSEIRGSZIFRYEEUAS BRI T :

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

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

c. HEeBEFAH
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
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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

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 FASEINATIFNHENZS BRI :
a. FEEFRER

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
(7 rows)

- Bl
gaussdb=# DROP TABLE t1;

3.3.1.2 o XEREIEE

SWFRERFHPEFEFTET=NSXEZETTED, AT MHEMERTIZIREVEFAISE
T2, BRI ERI{NBESSRkindexscan, bitmapindexscan. indexonlyscan&&
FRREGAENT, BESTENTRMEBREHESHE, TP XiFiE. E7E88
RREZFEHPFEEVEE I DPEREFER, WTFRE3 I 7XENSXE, 831F
BOXEFERT, HEin XENSEIR{NSZHFPBE ( Prepare/Bind/Execute ) 15540
SHWERRID=.

3.3.1.2.1 PBE ZZSEI;
PBEGNZSBIR S BB FE-:

1. XFPEEH: —RDX. ZHKDKX,
2. XIFHXEE: BESX. @RERSK. BEAK. JIRIX.
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3. HISEAREE: WRERT (<, <=, =, >=, >) . BiERRR. HERK
=,
4. HIEESIETARERITY: W ERTLUEERRAIFEMimmutableZ
ATLUST IS PRERAS B,
A R

PBEEISEIR iEFRiAT . Bazlitia. immutableF#fstableR%, FXiFFEH
FiALFvolatileFRE] . X3 FstableE®E], ANto_timestampZFRBIEHIRE, nlRES
SCGUCSHTM, ZMBIRER, AT RIFEEEMA, ERATLIETanalyzeZk
BEERgplanfi@iR .

T PBEsNESEIR & Fgeneric plandyBEt:, FRLAFIRME R R EREPBERISEI:
AY, TERESH plan_cache_mode = 'force_generic_plan', HEf&custom planfd
FHo

SNF R XFIEE—R D XPEEED, FZIFN KD XBROTESEEGH—E
BIRY

PBEGZS BN > 5 A BN s BRI T -

a. teFIL(
-BlIESXE
gaussdb=# 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
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gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p3(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)
BERIAL
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)
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
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gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p9(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: 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. REEGRNAIRTUEEIR
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)
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e. immutablepRZg
gaussdb=# PREPARE p14(TEXT) AS SELECT * FROM t1 WHERE c1 = LENGTHB($1);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p14(‘hello');
QUERY PLAN

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

o  PBERIESBIRASZIFRIEUA R BARAIGN T :
a. FEERER

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
(7 rows)

b. KBS REEMAIRINIEHE
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, 2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: c1, 2
Filter: ((t1.c1):text = ($1):text)
Selected Partitions: 1..3
(7 rows)

c. stable/volatileEFZg
gaussdb=# create sequence seq;
gaussdb=# PREPARE p17(TEXT) AS SELECT * FROM t1 WHERE c1 = currval($1);--volatile FREASZ
S 115
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p17('seq');
QUERY PLAN

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

AN ]
gaussdb=# DROP TABLE t1;
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3.3.1.2.2 SHLIREREAESER
SNBSS T BRI FAR:

N =

SHEDXER: —RoK. ZHKDX,
SO XEE: BESK. EBRASX. BHELK. JIRSX.
TIFEFZA: indexscan. indexonlyscan. bitmapscan,

STIFRIATERE: HRFREAR (<, <=, =, >=, >) | BEXREXH.

A EE

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

o SHMUREMNSERSHFRIHEIZR BAREINT:

a.

FrARERIATL

-GS XRS5

gaussdb=# 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=# 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)
)
gaussdb=# CREATE INDEX t1_c1 ON t1(c1) LOCAL;
gaussdb=# CREATE INDEX t2_c1 ON t2(c1) LOCAL;
gaussdb=# CREATE INDEX t1_c2 ON t1(c2) LOCAL;
gaussdb=# 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

Hash Join
Output: t2.c1, t2.c2, t1.c1, t1.c2
Hash Cond: (t2.c2 = t1.c1)
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Selected Partitions: 1..3
-> Hash
Output: t1.c1, t1.c2
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: t1.c1, t1.c2
Selected Partitions: 1..3
(17 rows)

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

Nested Loop

MAERRAS 01 (2025-08-22)
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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
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

Hash Join

Output: t2.c1, t2.c2, t1.c1, t1.c2

Hash Cond: (t2.c2 = t1.c1)

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

Output: t2.c1, t2.c2

Selected Partitions: 1..3
-> Hash

Output: t1.c1, t1.c2
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: 3
-> Partitioned Bitmap Heap Scan on public.t1
Output: t1.c1, t1.c2
Recheck Cond: (t1.c2 = 2)
Selected Partitions: 1..3

-> Partitioned Bitmap Index Scan on t1_c2

Index Cond: (t1.c2 = 2)
(20 rows)

o SHNWRENSERASZIFAIERIZ S BARAIINT:

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
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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: 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_c1
Index Cond: (t1.c1 = t2.c2)
-> Partitioned Bitmap Index Scan on t1_c1

Index Cond: (t1.c1 = 2)
(20 rows)

b. Fazliti

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)

--iB IRl

gaussdb=# DROP TABLE t1;
gaussdb=# DROP TABLE t2;
gaussdb=# DROP TABLE t3;

3.3.2 S REFRITHM
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3.3.2.1 Partition Iterator EF;E[&

iR

EYFTIPXELRES, HITe@idPartition Iterator&E FEERIFAE— DK . HH
Xei R IE— NS XAT, Partition IteratorEFE 2L TIECSEIER, EILS
S TiEBRPartition Iterator&F, RILABEHITI—LEARVENTE. ATFHRITE
PIPELINEZE4S, Partition IteratorEFSEBENIT, EHIESRKINIFE TERK
Partition Iterator& FRIEE 30T W o

ANl

iEfRPartition Iterator&F7EGUCES#partition_iterator_eliminationFFB/Ea 7 84
R, AN

gaussdb=# 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)

-5
gaussdb=# DROP TABLE test_range_pt;

RSN AERSRE
1. GUCZHpartition_iterator_eliminationFFBjg, BASEEINERIE—MHKX
BY, BirasMaeAeeEl.
JBBRPartition Iterator8 FAL I _FoXE.

¥Fcplan, ZiFEBogplanips, WD XiEa = $1 ( BMAILEEMER T LABIRSZI—
MEXEES) -

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

5. X#HT1F, astore/ustorefEfi#3|E, HiESQLBypass,
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3.3.2.2 Merge Append

=i

el

H o XFHITEBHEFRT, BESQLEIZAILHM A E5TEid Partition Iterator +
PartitionScan¥i> X FME SRR TSortHEFIR(E, XHEELFIBEIES XD

JANEEBEHITEBHEE, (RUORDER BYHERFIIBEES|, A5BEFIRIRE
HNFEERE . XA, BaisXEZIF 7o XAHAFRITHRE, FB

Merge AppendBIHHATHLHIS0H 7 XFRATHERFH

7 XFEMergeAppendRIHATHLHBIZRBIZI T -

gaussdb=# 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=# INSERT INTO test_range_pt VALUES
(generate_series(1,10000),generate_series(1,10000),generate_series(1,10000));
gaussdb=# CREATE INDEX idx_range_b ON test_range_pt(b) LOCAL;
gaussdb=# 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
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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
Selected Partitions: 1..5
Total runtime: 33.877 ms
(11 rows)

A
gaussdb=# DROP TABLE test_range_pt;

MergeAppendHT 5 Ui N EBHIITH I

BRI AREM

BHXFARERZR AIndex/Index OnlylT, ZziFMergeAppendiiTHlEl .
PEERERKTFIRT, A ZiEMergeAppendiTHlEl .

P XES|2EHBEMBE SbtreeR5 IR, Asz3FMergeAppendiTHlE]
HSQLEBLImitFERY, 7 3ZiFMergeAppendifiTHlEl o
HoXIAWATINREEFilter, A3Z3FMergeAppendiTHlEl .

BGUCE#Esql_beta_feature = 'disable_merge_append_partition'ld, FEBLER
MergeAppendi&iZ .

o Uk wN =

3.3.2.3 Max/Min

SHIR

LI XFFEBmMin/maxREAT, BHESQLS RIS 25 EiZ Partition Iterator
+ PartitionScanXi4y X XM e EIMmIAGHTSort + LimitiR{E, MRS XEHR5|H
i, oIS EN D KHETLIMItRE, RKEmin/max(@, REESXE LMSort +
LimitiE{E, XHFEDXEEMSortht, AFENDXELEKEmin/max(E, FrlASortdy
HIRSROXEHEE, XARARIRED T SortAFFiE

Nl

2 X ZFEMax/Minffif=BIanT:
gaussdb=# 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=# CREATE INDEX idx_range_b ON test_range_pt(b) LOCAL;
gaussdb=# INSERT INTO test_range_pt VALUES(generate_series(1,10000), generate_series(1,10000),
generate_series(1,10000));

fLiLmD:
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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)

rtA=R

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

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)
A SRR BT/ VAR
-SRI

gaussdb=# DROP TABLE test_range_pt;

FEREINRARE M
1. HHXIFEEEZRAIndex, Index OnlyAt, AziFmin/max{iift.
2. YPRXRES|LIPEME HbtreeE3 BT, AZiEmin/maxifiit.

3.3.2.4 T XESNEIEIERELIL

ISR

SEPXERDBAEIEN R, MRBEANNBENEE/SH/REAAFEHREE, 285
XFINSERTEFHITHATHAL ( FastPath ) . AILABISHITIHRISRFIBT S HA 7T
4, ARMITIRT InsertitXBI& =B FastPathX 2= .

ANl
gaussdb=# CREATE TABLE fastpath_t1
(

coll int,
col2 text

)
PARTITION BY RANGE(col1)
(
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PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(MAXVALUE)
)

--INSERTEE, HifTFastPathfiift
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)

--INSERTE&#/iE8FRIAT, HiTFastPathifitl
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)
(2 rows)

--INSERTAFEE, TixHifTFastPathfiift, 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)

BRI
gaussdb=# DROP TABLE fastpath_t1;
gaussdb=# DROP TABLE test_1;

pa I=EAGPNENET Il
1. HZ$FINSERT VALUESIER) FRIHITINIL, BVALUESFRIGRIEUE N EE/S8Y

RIEAFRE,
RFFTERAITIA
TSR ER
ASZFFUPSERTIERIRIHATIN o

. FECPUNRIRRINATREIRISBIFAIETT o

oA W

3.3.3 9 XE5

PXFE LR HE=FEE

1. Global Non-Partitioned Index
2. Global Partitioned Index

3. Local Partitioned Index

H&iiGaussDB Kernel3z#ZGlobal Non-Partitioned Indexf0Local Partitioned IndexZ&

AR5,
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3-4 Global Non-Partitioned Index
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3-6 Local Partitioned Index

Partitioned
Indexes

Partitioned
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#J3R

e HPXFEZES|HDHLOCALES|S5GLOBALZES|: LOCALES | 5SENBEAKR S XYE,

MGLOBALZRS | NIt vz
o M—ARINFRARMNAREESE D XENCIZELOCALZES|, BNEIE

GLOBALZ3],

BIDKR
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(AR

LEREOEEEMES RSN BRSO X, BIERGLOBALRS|, RZEBINEMLOCALER
5|, (BFEEEGLOBALRS |[TED KYHFIEERFERIMIFHE

ANl

o BIE=x

gaussdb=# 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) ,

ca_country CHARACTER VARYING(20) ,
ca_gmt_offset NUMERIC(5,2) ,
ca_location_type CHARACTER(20)

)

PARTITION BY RANGE (ca_address_sk)

(

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)

)

ENABLE ROW MOVEMENT;

o BIERSI

8325 XELOCALZE S |tpcds_web_returns_p2_index1, FIEEZXRS|HXAIZ
FRo

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

SERBTHUTER, WRREIERKI.

CREATE INDEX

Bl 5 XFELOCALZES |tpeds_web_returns_p2_index2, FI8EZKS|H XIS
FRo

gaussdb=# CREATE TABLESPACE example2 LOCATION '/home/omm/example2';
gaussdb=# CREATE TABLESPACE example3 LOCATION '/home/omm/example3';
gaussdb=# CREATE TABLESPACE example4 LOCATION '/home/omm/example4';

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;

SERBETHUTER, NWRREIERKIN.

CREATE INDEX
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- B XEGLOBALZES|tpcds_web_returns_p2_global_index.,
gaussdb=# CREATE INDEX tpcds_web_returns_p2_global_index ON web_returns_p2
(ca_street_number) GLOBAL;

HERETHUTER, NFRREZEKI.
CREATE INDEX
o (EERSIDEAERTE

- BMZE3|19Xweb_returns_p2_P2_indexfyZ=Sagexamplel,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P2_index TABLESPACE example1;

SERETHUTER, WFRMELHKI.

ALTER INDEX

- —&%E3 |9 Xweb_returns_p2_P3_indexf%&=a)sexample2,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P3_index TABLESPACE example2;

SERBTHUTER, WRRERKI .

ALTER INDEX
o EBARSIDTX

- PFITUTEHEIERS|9S Xweb_returns_p2_P8_index&Edp

web_returns_p2_P8_index_new,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 RENAME PARTITION
web_returns_p2_P8_index TO web_returns_p2_P8_index_new;

égi%LTtyuT{;lu ’ )\.J;ETE %EZIJJO

ALTER INDEX
o THERS]
- HUTUTHSERRATNRFREXRFRERS,

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

- HITUTaRLERREERSINER.

gaussdb=# \di+ tpcds_web_returns_p2_index2

o MIBRZESI

gaussdb=# DROP INDEX tpcds_web_returns_p2_index1;
SERBTAMTER, WRTMBRAIN
DROP INDEX

IR R

N
gaussdb=# DROP TABLE web_returns_p2;

3.4 pXFzHEE

ﬁj‘[% EHEEAFESXEE. SXREE. PRRSIEENSXRWSHES

'\‘J‘o

o HREIE: thiRHXRDODL, BIFHIE (Add) . MIFE (Drop) . ik
( Exchange) | ;&% (Truncate) . $9F (Split) . &3 (Merge) . 85h
(Move ) . Edp:5 ( Rename ) H8fH,
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A EE

o WFRELK, PRI XENTESSHE IEre-shuffling, H=RIGaussDB
Kernel R3Z3FSHHash D X ERVIR(E, SIS (Add) « #ikk (Drop) « &
2 (Split) . &3 (Merge ) X4Fh,

o HRHXHBIETEAIRES(FEGlobalZz3 |53, ATLLUBIZUPDATE GLOBAL

INDEXFREL EHHGlobalZE5|, SiEMIER (Drop) . & ( Exchange ) . =
(Truncate ) . 9% (Split) . &3 (Merge ) X5/,

MR
e KEBD 9 XDDL$Fpartition/subpartitionfpartition/subpartition forfgE s XmHE;x,
AIEREEEIXE, BEREEESRKENCENNE—SXE. thilfzigs Xpart1B5E
EIENA[100, 200) , BRApartition part1Fpartition for(150)iXFMEEZEMAY.
o TEDXDDLAHATRMNEAIER, BFEHITHXDODLIREFERS XSWSUE, AP
EIFEEAN ARSI, —RRmS, 28 (Split) « &3 (Merge ) BIFUTHRMNIZ
ATFHEMSXDDL, SHESXAIKNERR; it (Exchange ) RN EZIETFGlobalZ5|

A9EEEFvalidationtXi; 5 (Move ) RUCMBREITHEERI/O; HR5 XDDLAMAITHANED
R

o HDXFREME: RTMWEASERIIBEI, BIFHE/XADXFTIERRITIEE .

o HDEXRSIEE: XFHPRERS|/RSIDXAAA, sEEEARTBIRSI/RSI
PX, HIRTSXERRMFSHAIGlobalR5|IKHUA= .

o PRRFRWSHESTF: HHEXKDDLSXDQL/DMUERFARS XA, XHF—
EPITEERIF X

3.4.1 FESKX

BARALEEEMND KRGO X, REPFISHHT. BRISMHOXEZF
A9 X _EPRJ91048575, WSRIAR]T EIRMAEEMERNS X . RINHEEEED XS
FREFRIFE, PXFREARFAEN (2XE *3/1024) MB, 2 REGRAREARR
KX Flocal_syscache_thresholdf9{E, EITAREERREEHS = EAMEMINEEER.

A ER
o MBS XABEMERTHASHOX Lo

3.4.1.1 @RS XFEHIESX

{SFFBALTER TABLE ADD PARTITIONARILUE 2 XiFINEIME S XEN&EE, FigoX
N EREVAKRFEHIRE— MNP XN ERE,

flan, IPEES XZFErange_salesfitE— 1Mo X,
ALTER TABLE range_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01') TABLESPACE tb1;

ikl

KRN XEZEMAXVALUED XAT, ToiEFIEHD X, AJLASERIALTER TABLE SPLIT
PARTITIONGSREINX . PEISXEHEERTFEEEUE D XEEIE/FERIND
XAOER, 2EWEESXESEIDX.
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3.4.1.2 AR XFFHIEHS X

ASZIFHBITALTER TABLE ADD PARTITION# S HEfE N XEHMESX ., HAFIEAL
EBEMEERSXEFeEN, HiEESBREERS XAINTERVALERIE—D
EO

flgn, XHapgs XEKinterval_salestENINTEIES, FIBRESIE— DX, ZHKX
SEEEIA['2020-07-01', '2020-08-01"), (GG XAYFISSD Xapa Msys_p1FHIRIBIE

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

3.4.1.3 MFIRD XFFIEHS X

{EFJALTER TABLE ADD PARTITIONTBILATESIZR D KEAFIED X, FiEH XK EME
FEESEAMMEF—I P XIS EEES,

fBlan, I951FESXElist_salesFriE— NS X,

ALTER TABLE list_sales ADD PARTITION channelS VALUES ('X') TABLESPACE tb1;

A

HIERXPDXEXBDEFAULTD XABS, TiEFiigo X, nJLASEFALTER TABLE SPLIT
PARTITIONSGSHEINDX

3.4.1.4 @RS XFFE—RHK

{SEFHALTER TABLE ADD PARTITIONEJLATE — KD XEAFFIE— P —RK DK, XMTH
FLMEBRE—RD XEKIRANGETELISTAE R . MNEX M FIE—RDX FEHBT
é&ﬁs\limx NEIRESRIBEENX ST "R S X; ﬂu%& E—RPXT
RBEHRACRSXEN, NWEEESBmEIE—NRAN RS

Blan, =4z XZErange_list_salesfiiE—N—HKo X, FHEFEEIENNZ
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')
);

SEXS Ry X FErange_list_sales R THIE—R D XIBIE,
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01")
TABLESPACE tb1;

FEXMMIT RSN TSQLEAZEM .
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01")
TABLESPACE tb1
(
SUBPARTITION date 202005_channel1 VALUES (DEFAULT)
)

ikl

HTR D XERI—R D XKREEIHASHET, RSZHFEITALTER TABLE ADD PARTITION
OIS —RS X
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3.4.1.5 @—HKD XEHIE_RDEX
{EFBALTER TABLE MODIFY PARTITION ADD SUBPARTITIONBJLATE — R X EHT
M NTERSX, XPNTHATLMEBRE RS XFEIEIRANGESEELISTRYE R

fBIan, Ko XFrange_list_salesAdate_202004FE— N _RKD X o
ALTER TABLE range_list_sales MODIFY PARTITION date_202004 ADD SUBPARTITION date_202004_channel5
VALUES ('X') TABLESPACE tb2;

ikl

BT R O XEN RS XFEEAHASHAT, ASZEHBISALTER TABLE MODIFY
PARTITION ADD SUBPARTITION#SHIZE — RN X o

3.4.2 flifgH X
BARPaILAERRRS XSS KEBRAZTENS X . Migs XeJLUBdiEEs X&Z8k
EoXEFRHET,
A\ ER

o MBRS XABEMERTFHASHOX Lo

o HITHIFR D Xar S F5GlobalZzE5 %%, RILLUEIZUPDATE GLOBAL INDEXFH
X(EEEHGlobalZEs|, sEHRAFBITERGlobalzxE5],

3.4.2.1 J—Rzp XFMFRS X

{EFHALTER TABLE DROP PARTITIONALAMIFRIEE S KFRAVEAT— P2 X, XNMTH
HLUWERTEEESXE. BRSXE. JIEXRSXEL.

Ban, BEIEED XEMEFEE S X FKrange_saleshdsy Xdate 202005, FEH
GlobalZ3|,
ALTER TABLE range_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

FE, BiIiEED XEFRRBISTE S XZFErange_salesH1'2020-05-08'FFXI M AIHDX o

HFARHUPDATE GLOBAL INDEXFA], HfTiZam<EGlobal&R5 &%,
ALTER TABLE range_sales DROP PARTITION FOR ('2020-05-08');

ikl

o UPXERE—NHOXATS, AZIFHEBITALTER TABLE DROP PARTITION# SRS
X,

o LUPXFABFDXEAN, FZIFBIALTER TABLE DROP PARTITION# SRS
X,

3.4.2.2 WKy XEMF—R DX
{SEFHALTER TABLE DROP PARTITIONATLABR — R KFAI—M—EKD X, XNMTH
HLUWERE—R D XERIRANGETHELISTIE R . FIEESEXNM—RPX, UK
— RS X THIERE Z Ko XERMIFR
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BN, BSHEED KEMBR R XFKrange_list_salesh—LR 5> Xdate_202005, Ff
E%ﬁGlobal?ﬂ | o

ALTER TABLE range_list_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

&, BIIiEED XEFXMIE—HS XFErange_list_salesH('2020-05-08") it Kz AT—
FHX . HFAEUPDATE GLOBAL INDEXFH], HiTiZi<S/EGlobalZzs &%,
ALTER TABLE range_list_sales DROP PARTITION FOR ('2020-05-08');

ikl
o HRHXEXRE—N—RDXAS, A3Z3FEITALTER TABLE DROP PARTITIONAR
SHIR—R DX,

o YR PREMN—RPXEIHASHAT, AZIHEITALTER TABLE DROP
PARTITION# SR —ER DX -

3.4.2.3 WK XEFRR—RKHOEX

{$EFHALTER TABLE DROP SUBPARTITIONTILABIBR — R P XEEM— P ZHKH X, XN
TROLMERE RS X EMIRANGESELISTHIER

fian, WBidigEs XZMbr % s Xkrange_list_salestI "5 X
date_202005_channell, HE#HGlobalZ5],
ALTER TABLE range_list_sales DROP SUBPARTITION date_202005_channel1 UPDATE GLOBAL INDEX;

o, BISIEED X{EFRMIPR—HKHD XZFKrange_list_salesdr('2020-05-08', '0") FRXTRL
RO X . HFAEUPDATE GLOBAL INDEXFA], HIiTiZ&</5GlobalZxE|44%k
o

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

ik Il
o I _R{HXEFAMMBFHBEIRD XIE—N "R XS, FZIFETALTER TABLE
DROP SUBPARTITION# SR — R X o

o UTRHRFMNZRSXFERIHASHET, RZIFHETALTER TABLE DROP
SUBPARTITION#E SR — RS X o

3.4.3 TP X

FRFELAERR RS KAa <RG0 X SEBRINBIREHI TR . 3R KA LIRE
BHIESN/SHOXER, SUMHIESIINEIER . EUSTRmSR, ERZIES
XELERSASRREZ . D KAILIBIEES XB25E D KEKRHT.

A EE

o HTXMD Xap S F5GlobalZE5 |k, RILLUEIZUPDATE GLOBAL INDEXFH
XkEEEHGlobalZEs|, sEHRAFBITEZGlobalzE5],
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ikl

o TS XAT, BJLAERBEWITH/WITHOUT VALIDATION, XIBEERIGEEE
HIEHEBRD XIS XEBLARMN ( BARLE ) - FURRISTENFFHRA, R
ggaﬂ%&?ﬁﬁ%ﬁ&%%ﬁﬁﬁlz , AJLABRBEWITHOUT VALIDATIONSRIZ S acHa
BEo

e TJLAERBAWITH VALIDATION VERBOSE, IWHIHIEESRIGEBRIIE—T, BFX
HEBIRD XD XERLIERMUAIEIE, BAZISXENEMSXY, REHFHT
EEERSBirn XAIIE,

N, LHINTHXENXF NI BEXRexchange_salesfIEIEDH, HEDKX
DATE_202001f1& BZexchange_salesff3z#t, NIRIERBAFIRIRRE, FEUT=
1T

e EHEAWITHOUT VALIDATION, #iE&3B3HEs5XDATE 2020014, HF
'2020-02-03', '2020-04-08' i B X DATE_202001 iS5k, [E4allsZalsE
SHEMEE,

e EAEAWITH VALIDATION, E3F'2020-02-03', '2020-04-08' FigEH X
DATE_20200185BEIZUTR, RS EHEMNAVREE

e FAEHWITH VALIDATION VERBOSE, #iEZES15'2020-02-03%EANS X

DATE_202002, ¥5'2020-04-08'fE\73XDATE_202004, Bi5HEI FRIEIEIIRE!
4 XDATE_2020017,

- HREX

PARTITION DATE_202001 VALUES LESS THAN ('2020-02-
PARTITION DATE_202002 VALUES LESS THAN ('2020-03-
PARTITION DATE_202003 VALUES LESS THAN ('2020-04-
PARTITION DATE_202004 VALUES LESS THAN ('2020-05-
-- exchange_salestJ¥iES 7%

('2020-01-15', '2020-01-17', '2020-01-23', '2020-02-03', '2020-04-08")

MRZHIHTEATEBTBAD X, I5AEHBEWITHOUT VALIDATIONIZRS X,
BB XARMN, SHHXRELEDMLISESERRE,

1)
1),
1),
1)

[eNeoNoNe)

TR E BRI D XU IH eI R4

o EERMHDKXAZIHEMER, MUFIAHSETE—E.

BERND XHREREETE—E
BBRRES Mo XLocal K51 EHER, BXMMRSIRNEE™E—2.

o TEFRMDXARLIRNEER, BXYNFRLIRIEER™E—H.
=il
=iE

KA LIZRRTER
FRMDXEREAATLBEISEIEREL, ThEESILIR.

3.4.3.1 W—hK D XTI DX
{EFALTER TABLE EXCHANGE PARTITIONAJLAX—H D X EITHRD X .

Fan, BT EN X2 EE S XErange_salesiisr Xdate_202001F1E @R

exchange_salesi#173c#, AT XERLE, FHEFHGlobalxRs|,
ALTER TABLE range_sales EXCHANGE PARTITION (date_202001) WITH TABLE exchange_sales WITHOUT
VALIDATION UPDATE GLOBAL INDEX;
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FE, BgiEES XEEEE S XErange_salesH'2020-01-08'FrXt M9y XFNE &
ZFexchange_salesi# 1733, #1700 XREFEARHEBIrD XLIRNEIRIENE S
XEMEMO XD, HFAREUPDATE GLOBAL INDEXFA], HiiTiZ&<BGlobalZx
EIEEE SV

ALT?R TABLE range_sales EXCHANGE PARTITION FOR ('2020-01-08') WITH TABLE exchange_sales WITH
VALIDATION VERBOSE;

3.4.3.2 W /D XFZM_FDEX
{EFHALTER TABLE EXCHANGE SUBPARTITIONTILANY — /P X EZ I —H/HK o

N, BESEED XBE K XFErange_list_salesfI— KX
date_202001_channel1§1&@E#*exchange_salesi#{T3%i, A {THXEERLE, FHE

#1GlobalZ3|,
ALTER TABLE range_list_sales EXCHANGE SUBPARTITION (date_202001_channel1) WITH TABLE
exchange_sales WITHOUT VALIDATION UPDATE GLOBAL INDEX;

FE, BgiEES XEE %Ko XZFKrange_list_salesH1('2020-01-08', '0") Xt RAI—
Ko XFIEEFRexchange_salesi#H# T3, #H1TH0 XKREHBEARHEBIRD XLI%RA
HIBEANEI D XENEMS X, BFFAHUPDATE GLOBAL INDEXFA, HiTi%ds
$EGlobalZEs | &5,

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

B
RITHFG R D X RAI— R D KR X

3.44 50K

RAPALUERRES XAa < KIRE BT D KAVEE . SHIFRDXINEEEM, K3I7E
FEEDXIASMED XPRIEE, 5 XEEFIIEHESRE. F=2 XL
BISIEES XBEE 2 XERHT.

A EE

o HITBTH XS a(#FEEGlobalZE5|%k%, FILLUEIZUPDATE GLOBAL INDEXF4
XEEEFHGlobalZEs|, sEHAFBITEZEGlobalZxE35],

3.4.4.1 JW—HKx o RXEFBZTOKX
{&FHALTER TABLE TRUNCATE PARTITIONT LiE=EES XEIE OT—1M DX 6

a0, BSEEs KZiE=SeE D XFErange_salesisy Xdate 202005, FEH

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

HE, BdiEEs KEXRETEEH XZErange_salesd1'2020-05-08'FrXT R AT S X .
HF A UPDATE GLOBAL INDEXFH, H{T1%Z#</EGlobalZE5 &%k,
ALTER TABLE range_sales TRUNCATE PARTITION FOR ('2020-05-08');
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3.44.2 W KD XFEFZ—R DX

{EFBALTER TABLE TRUNCATE PARTITIONTLUEE Z R XEHN— P —RP X, EiE
FESBXN R X THE Z Ko XEHITES .

BN, WSS EN XZ BT Ry XFErange_list_salesfi—2k > Xdate_202005, Ff
E#iGlobalZ&3|,

ALTER TABLE range_list_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;

HE, BUEEsXEREEZHKDXFKrange_list_salesH('2020-05-08") Xt MzAY—
F X, BF AT UPDATE GLOBAL INDEXFH], H{Ti%in<EGlobal=s |45,
ALTER TABLE range_list_sales TRUNCATE PARTITION FOR ('2020-05-08');

3.4.4.3 W _RHXEFBZ_FHKX
{SEFJALTER TABLE TRUNCATE SUBPARTITIONBILUEE Z R H XEHN— N ZHHP X o

flgn, BIdiEES X& BT _ Ry XFErange_list_salesBI—H o X
date_202005_channell, H&E#HGlobalZ5],
ALTER TABLE range_list_sales TRUNCATE SUBPARTITION date_202005_channel1l UPDATE GLOBAL INDEX;

§E, BIlEEs XEREE "R XFKrange_list_salesH('2020-05-08', '0") XTI iL
MR X ., HFAEUPDATE GLOBAL INDEXFEA], HiTiZa<EGlobalZxa |25k
Ao

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

3.4.5 DE|ISX

BRALMERSEIS XSG S RIE— NP XD EAR NN I X . BOXEIEX
K, HEEEITEMAXVALUERSSBEIS X /DEFAULTRYFIE S XSS XAT, aJLAZE
PUTIZIRIE. DEIDXAILUEEREISE— NP XDE AR IMFHLX, BELUAREE
PDEISE— NP RERDERS NP, PEISXAYLUBTIEES XBaE o XERH
7o

A EE

o DEIDXABEMFERATRESXL,
o T _RHDXERRI—RHDXiRITHE

o HITREIDXarSa(#FESGlobalZ&R5|%L%, RILLEIZUPDATE GLOBAL INDEXFE
XEEEHFGlobalZEs|, sEHAFBITEZGlobalZEs5],

ikl

DERNFHK, JUSESXEFHEE, WIS Xp15EIAp1,p2. BEEEFS
BoEREEEENS XMAR— 2K, XeoEIRE RS Xp1&EiE, Bif
£%DQL/DML-DDLH% .

3.4.5.1 IFEEDXFESEIDX
{SEFAALTER TABLE SPLIT PARTITIONA LA EEID XENDEIDX
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fFlan, BRIKSEES XZEKrange_salesh943r X date_2020017E MSBEIA['2020-01-01',
'2020-02-01") , ATLUEENEIE'2020-01-16"59 Kdate_202001 D E B NS X, FH
E#HGlobalZ3]|,

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

PARTITION date_202001_p1, --55— X £ 2'2020-01-16'
PARTITION date_202001_p2 --85_1M9 X EHE'2020-02-01'
) UPDATE GLOBAL INDEX;

&, TEENEIS, B9 Xdate 2020019 EHRENHPK, FHEHGlobalEs|,
ALTER TABLE range_sales SPLIT PARTITION date_202001 INTO
(
PARTITION date_202001_p1 VALUES LESS THAN ('2020-01-11"),
PARTITION date_202001_p2 VALUES LESS THAN ('2020-01-21"),
PARTITION date_202001_p3 --55=1"9 X _E52'2020-02-01"
)JUPDATE GLOBAL INDEX;

Ya#E, BEfEEsXEMARIEER XEXDESX,
ALTER TABLE range_sales SPLIT PARTITION FOR ('2020-01-15') AT ('2020-01-16") INTO
(
PARTITION date_202001_p1, --55— 19X E5&2'2020-01-16"
PARTITION date_202001_p2 --85_-1M9X_EF2'2020-02-01'
) UPDATE GLOBAL INDEX;

ikl

EXIMAXVALUER Xi#EITo 2, siE/ LD XABERIAMAXVALUESEE, &RE—1 %
X & FEMAXVALUES XBE .

3.4.5.2 3ERo XELEISX
WHARARES DRSS SBESRERR .

A
MakRs XENERS Xl o B0 XEFLE, FERoXZaiERs XESZaTeE
ﬁzo

fFlan, eI TERSXE, FHEANEUEFIE=19KXsys_pl. 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'),
1)
1)

’

’

PARTITION date_2018 VALUES LESS THAN ('2019-01-0
PARTITION date_2019 VALUES LESS THAN ('2020-01-0
)
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
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WNERIT Xsys_p2iH 7o El, WEBHSKsys plZ RS XSEE TFREMNK
B D X ETHKEEI— 12 X ERE, Hj?}uE"\E,BIM[zozo 07-01,
'2020-08-01")Z5 A% ['2020-01-01", '2020-08-01"); % Esys_p3ﬂ‘€£2s73|EUBH§:\I:, =5y
X3BEAN['2021-05-01", '2021-06-01") o

3.4.5.3 YIRS XFELDEIDX
{EFJALTER TABLE SPLIT PARTITIONT LAXIFIES X ENPEIHD X

1§J!ZI] BRigFIES X Elist_salesiI9 XchanneRENSBE S ('6', '7', '8, '9") , BILUEE

PEIE(6, '7") B XchanneR{E AKX, HEHGlobalZE5|,
ALTER TABLE list_sales SPLIT PARTITION channel2 VALUES ('6', '7') INTO
(

PARTITION channel2_1, --55— "3 XBEIZ('6', '7')

PARTITION channel2_2 --E-AHKEEZ('S,'9')
) UPDATE GLOBAL INDEX;

FHE, FEEPEIE, BPXchanneRDEAZIMHDX, HEHGlobalZz3|,
ALTER TABLE list_sales SPLIT PARTITION channel2 INTO
(
PARTITION channel2_1 VALUES (6'),
PARTITION channel2_2 VALUES (8').
PARTITION channel2_3 - S=A3KEES (7, '9')
)UPDATE GLOBAL INDEX;

XgiE, BUiEES XEMAREED XEXKDEIDKX
ALTER TABLE list_sales SPLIT PARTITION FOR ('6') VALUES ('6','7") INTO
(

PARTITION channel2_1, --5£— 1M 9SXEEZ(6, '7")

PARTITION channel2_2 -S4 9SKEBEZ('S,'9')
) UPDATE GLOBAL INDEX;

A E=

EXIDEFAULTD X T8, BIE/LNND XAEEHBADEFAULTEE, RE— 1P RE
#RDEFAULTS E/B.o

3.4.5.4 3*-RANGE — R H XFRSEI—“ o X
{SEFBALTER TABLE SPLIT SUBPARTITION® LAXG*-RANGEZ R XEXDEI — R oK.

15]11!] Bi8*-RANGE 4y X Zlist_range_salesf —Z% 5 X channel1_customer4f9E
MGEEIA[1000, MAXVALUE) , ATLMEED EIR 120048 =253 X channel1_customer4
PDEIRBE I DX, HEHFHGlobalZEs|,

ALTER TABLE list_range_sales SPLIT SUBPARTITION channel1_customer4 AT (1200) INTO

(
SUBPARTITION channell1_customer4_p1, --58— 19X EFRZ1200
SUBPARTITION channel1_customerd_p2 -5 X_EREMAXVALUE
) UPDATE GLOBAL INDEX;

HE, FMEEPEISE, B Xchannell customerdPEIAZMNDK, HEHGlobalz
3l

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"9X_ERZEMAXVALUE
JUPDATE GLOBAL INDEX;

NegE, BIEES KEMFEEESXERDEIDTX.
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ALTER TABLE range_sales SPLIT SUBPARTITION FOR ('1', 1200) AT (1200) INTO
(

PARTITION channell1_customer4_p1,

PARTITION channell1_customer4_p2
) UPDATE GLOBAL INDEX;

ikl

EXIMAXVALUELD X170 E], BiE/L DD XABEEHEMAXVALUESEE, &E—1%
XESEMAXVALUESD X3EE,

3.4.5.5 34*-LIST —_RHPXFHE_F DK
{SEFBALTER TABLE SPLIT SUBPARTITIONT LART*-LISTZ R P X EHDEI— K5

BN, (RIg*-LIST—4$XFKhash_ llst _salesH9 29> K product2_channel2BIE NXSE
ElJ9DEFAULT . AJLUEED BIRSEDEINRM I DX, FE#HGlobal&Rsl,

ALTER TABLE hash_list_sales SPLIT SUBPARTITION product2_channel2 VALUES ('6', '7','8','9') INTO
(

SUBPARTITION product2_channel2_p1, --— 9o XSEE=Z('6', '7, '8','9")

SUBPARTITION product2_channel2_p2 -9 KEEZDEFAULT
) UPDATE GLOBAL INDEX;

FHE, FEENIE, EHXproduct2_channeRHDEIHRZBNHEX, HEFHGlobalx
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£=/19XEEIZDEFAULT
) UPDATE GLOBAL INDEX;

NE#E, BEfEESXEMAREERXEXRDESX,
ALTER TABLE hash_list_sales SPLIT SUBPARTITION FOR (1200, '6') VALUES ('6', '7', '8, '9") INTO
(
SUBPARTITION product2_channel2_p1, --55— M2 XSEEIZ('6', '7', '8', '9")
SUBPARTITION product2_channel2_p2 -5 -3 XSEEZDEFAULT
) UPDATE GLOBAL INDEX;

A EE
EXDEFAULTS X172, BIE/LNND XABEERADEFAULTSEE, &E— 19X
HRDEFAULTS XBE .

3.4.6 §HSKX

BPALMEREHD KBS FKES N DREHA—IT DX, GHDKREEBISIEE
DXBRHIT, FIFEESXENEZX.

Hp

A ER
o BHPRAREMFRATREIXL,

o HMITEHDXirSa(FEEGlobalZE5|%k%, FILLUEIZUPDATE GLOBAL INDEXFH
XEEEFHGlobalZEs|, sEAFBITEZGlobalZEs5],
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ikl

BHENFPX, WFeE/ERSX, JUSRE—NESXEFHEE, thing
p1,p2&HAp2; WFINERLKX, ATUSE—RELXEFHERE, tkalEpl,p2&Fi
p1,

WRFP XSRS XBFHEE, HIRESBHDXWATELS XK, XSRS
HERERG RS X &Y T A, BASEDQL/DML-DDLHA .

3.4.6.1 IW—KZ P XEREHSLKX
{EFJALTER TABLE MERGE PARTITIONSEILUSZNMN P X EHAI— P K

f5Ian, BeEosXZFErange_salesgds3 Xdate_202001Fdate_202002&5FH A—1 #rHY
»X, HE#HGlobalEs|,

ALTER TABLE range_sales MERGE PARTITIONS date_202001, date_202002 INTO
PARTITION date_2020_old UPDATE GLOBAL INDEX;

A
XTIEUB“"E%E’JIEUBnﬁ:‘EmESZA# TXBEZ R, BROXZRINERS XSREE
X,

3.4.6.2 W _RHXFXEH _FHEX
{SEFALTER TABLE MERGE SUBPARTITIONSHLUSZ N — RO XEHFI— PP K

fBlan, Bk XFKhash_list_salesAd43> X product1_channell.

product1_channel2. product1_channel3&HA— IS X, HEFHGlobalZz5]|,
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

RPALMERB D KAV —1 2 KBahRIFRIRTEH . Bas XaLaEd
BEESKENED XEFRHT.

3.4.7.1 JW—K D XFBIHX
{SEFALTER TABLE MOVE PARTITIONA AR —RD XFEENDX o

BN, BITiEES XZEeE D KXZErange_salesfiiy Xdate_202001F8513IZEZSE)tb T
F,

ALTER TABLE range_sales MOVE PARTITION date_202001 TABLESPACE tb1;
o, BTEES XEESIES XZElist_salesth'0' Xt M99 KB ahFIZEZSEtb 194,
ALTER TABLE list_sales MOVE PARTITION FOR ('0') TABLESPACE tb1;
3.4.7.2 WK XFEBD _RKHDKX
{EFIALTER TABLE MOVE SUBPARTITIONE LAY — Rk X EFRH—

flgn, BdiEES X2 LK ﬁlZ%Erange_list_salesEI’\Jﬁj\IZdate_202001_channel1%5
spEIFR=Etb17,

NiERRAS 01 (2025-08-22) RIS © LATITERARERA 68



Z=HIEZE GaussDB
$5iERs (&= Vv2.0-3x) 3PXE

ALTER TABLE range_list_sales MOVE SUBPARTITION date_202001_channel1 TABLESPACE tb1;

&, BigfEEN XEE %KD KZErange_list_salesH('2020-01-08', '0") G RZAYS
XFEahZIZE=Etb 14,

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

3.48 EfpR oKX
BRI LMEREGE D KPNGSRE— 1D XGaR AFINETR,. EdI o XaLuEE
B XBTE D XERIT

3.4.8.1 W—RZDXFEGRDTK
{EEFJALTER TABLE RENAME PARTITIONT LM —R D XEEHFIZIDKX -

BN, BSEEN KZIEEE S XErange_salesiy4 Xdate_202001E#p
ALTER TABLE range_sales RENAME PARTITION date_202001 TO date_202001_new;

g, BUiEES X{EZYIFRS X Elist_sales'0'FIXTNHID XERGGS -
ALTER TABLE list_sales RENAME PARTITION FOR ('0') TO channel_new;

3.4.8.2 WK XEFXEGI—R LXK
{EFHALTER TABLE RENAME PARTITIONAILART — R XFEHEZ—R P X . BiRGiE
5—KxoXFEFEHEE.

3.4.8.3 W_HHOXEFEGIZ _FHPKX
{EFJALTER TABLE RENAME SUBPARTITIONT L —RHXEEHGZ _RHPK .
g, BIIBED XZE _HKXFrange_list_salesgds3rXdate_202001_channel1E
T

ALTER TABLE range_list_sales RENAME SUBPARTITION date_202001_channell TO date_202001_channelnew;
o, BISIEES XEB —HKXFErange_list_sales#1('2020-01-08', '0') FrXIRzAY S
XERZ,
ALTER TABLE range_list_sales RENAME SUBPARTITION FOR ('2020-01-08', '0') TO date_202001_channelnew;
3.4.8.4 ¥t Local &5 |EARAERSIDKX
{SEFJALTER INDEX RENAME PARTITIONALAXFLocalZ=S | BB ES 19X . BAEAE
55— (o XEEGZ D XHEE,
3.4.9 S XFTEE
FBFaILA{EEFBALTER TABLE ENABLE/DISABLE ROW MOVEMENTRFE/FFD X E
xR,

FREITERE, AFBEEFHFIRMEE— D XPHNBEIRES— T2 XP; X7
ERRT, WNREIXFEFITH, WILSSRE,

A
SNSRIV SSERFAAR FRIFRS D XEERRESIHITEIIRME, BNKADXFITIERS .
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plan, eIRIIRSXFER, AHBRSKFTIER, WIAIUES XEFHDXERES;
KADXFITERE, W XERAEIIHITES XEHISHKE.

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);
-ESXEFHKEI, HEMNDXchannelliTE]4 X channel2
UPDATE list_sales SET channel_id = '3' WHERE channel_id = '0';
- KADXFTERE
ALTER TABLE list_sales DISABLE ROW MOVEMENT;
--EESXEFHEM, RiEfail to update partitioned table "list_sales"
UPDATE list_sales SET channel_id = '0' WHERE channel_id = '3';
- XAEFHIRSARKID
UPDATE list_sales SET channel_id = '4' WHERE channel_id = '3';

3.4.10 9 XFEEKS|EZE /AT

BRPALIBE &GRS ES— MO RERRSIHE— RSP KATR, WIHZRSI/R5I5
XA BHHP,; (ERAEERS|IMSUUEBRSKERERS], RERSIIERINEE.

t5h, &Bm o X%DDLIE 1’5124\1@ SGlobalZR5|5k%, BiEMIFRdrop. ik
exchange. ;E=truncate. 3Elsplit. §Ffmerge, WMREDDLE/FHHUPDATE
GLOBAL INDEXFA, M&REE#HGlobalZEs|, BUEERFBITERES,.

3.4.10.1 ZE5|E#Z/FJH
{EFJALTER INDEXAILURBERSI2E A,

fan, fRigsXFErange_ sales EfFEZE5|range_sales_idx, AJLAUBEIN T isSiwEH
aH,

ALTER INDEX range_sales_idx UNUSABLE;

BJLUMERII TS ERRS|range_sales_idx.

ALTER INDEX range_sales_idx REBUILD;

3.4.10.2 Local 5| XEZE/FJH
e {HFALTER INDEX PARTITION®ILLiZELocalES | X 2B R H.

o {E}EHALTER TABLE MODIFY PARTITIONAILURBE D XE FIEED XAIFFERS D
B, XNMEFNRIEBT o XEN—K S X, HIRESBXN—R
ETMWE RHOXITHITIRE

e {HFIALTER TABLE MODIFY SUBPARTITIONBILUS B —HKHXE HEE—HKHEX
MRS P XEEAH,

fan, g XFKrange_ salestT‘?‘WE{vLocal?{%Irange sales_idx 1]
range_sales_idx2, {Ri8HEES Xdate_202001_EX AR |HXZH5IH
range_sales_idx1_part1#range_sales_idx2_part1,
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THEETHPIRESERSIRNEE:

o TLUBINTaHS$igES Xdate 202001 ERFFBEZRS S XIIARETH,
ALTER TABLE range_sales MODIFY PARTITION date_202001 UNUSABLE LOCAL INDEXES;
o EBIUW FarSERINTEDXdate 202001 LRIZRSIHEX
range_sales_idx1_part14~aJH,
ALTER INDEX range_sales_idx1 MODIFY PARTITION range_sales_idx1_part1 UNUSABLE;

o TILUBTUN FiSERS Xdate 202001 B RS |HX
ALTER TABLE range_sales MODIFY PARTITION date_202001 REBUILD UNUSABLE LOCAL INDEXES;
o HEBEIU eSS BRMERED Xdate_202001 ERIZES | X

range_sales_idx1_part1,
ALTER INDEX range_sales_idx1 REBUILD PARTITION range_sales_idx1_part1;

iR — s XKlist_range_sales EF1EMsKLocalZ5|list_range_sales_idx 150
list_range_sales_idx2, ¥ FBE—HKH Xchannell, EFTEBZRKHSXE
channel1_product1. channell_product2. channell_product3, —ZHnX
channel1_product1 EX$NIZRS |53 X EZ 555 achannel1_product1_idx 15
channell_product1_idx2,

THEE TR Ry XER—RD KRS IANEE:

o OLUBIUNTHSIRED Xchannel FE RS XFAIERS |9 XIUATH, &
B Xchannell_product1. channell_product2. channell_product3,
ALTER TABLE list_range_sales MODIFY PARTITION channell UNUSABLE LOCAL INDEXES;

o HLUBEZWTHSERS Xchannel FEZ RS XBIFEES I HX,

ALTER TABLE list_range_sales MODIFY PARTITION channell REBUILD UNUSABLE LOCAL INDEXES;
THEH THP KD KEZRD KRS IFNEE:

o TILUBITUI Fap$EIRISE —H9 Kchannell_product1 ERIFFEZRS | XIIARAT
=8

ALTER TABLE list_range_sales MODIFY SUBPARTITION channel1_product’ UNUSABLE LOCAL INDEXES;

o TILUBITW TS ER %K Kchannell_product1 ERIFFEZES|HX .
ALTER TABLE list_range_sales MODIFY SUBPARTITION channel1_product1 REBUILD UNUSABLE LOCAL
INDEXES;

o FHEBEIUTFHSRMIZE KD Xchannell_product! EHIZERS|HX
channell1_product1_idx148BJFH .
ALTER INDEX list_range_sales_idx1 MODIFY PARTITION channel1_product1_idx1 UNUSABLE;
o BiTWTapLEMERE KD Xchannell_product! EFRIZRS|HX

channell1_product1_idx1.,
ALTER INDEX list_range_sales_idx1 REBUILD PARTITION channell_product1_idx1;

3.5 o XFHAi=E

DERILEFHIZHT HXEDQL. DML, DDLHEIIFZFRINTAMIEIRS . FAFEE
R KFRHRISEE, THEAHRITH KEPREN, AUSERAETES.

3.5.1 EMdbst
SREBIFGHRUWERT, EENSE LA BN FEBAIIREMNGN, &

{RIEDQL. DML, DDLH&IEFAISIETHES ., TREL TAREINBNER T
7, FRCAVEIFRMEMBEAREZE, JLUAFHT
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%= 3-2 EMBTH
- 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 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
SHARE_ | v v v x x X x X
UPDATE
_EXCLUS
IVE
SHARE v v x x v X X X
SHARE_ | v v X X X X X X
ROW_EX
CLUSIVE
EXCLUSI |V x X X X X X X
VE
ACCESS_ | x X X X X x x X
EXCLUSI
VE
P XENAESEEZEEERATEIRD X L, 8iEESL S XEFNBinD Xieilf

EIRBIRIRD+D XU, KiZFIFHEITH. FREE T RREMLSRISHRIERES] . HHPE
F1~8FR LREHAISTHRBIEMB

& 3-3 pXRISHHE

SEHERY —RSXRPRBIEH | —HKHo XFRHEB (R
+5 X §1) +— RS X+ RS 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
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A SSHEEY — RO XEFMRINGEY | ZRo XFMRB (F
+93 X i) +— RO X+ RO X
)
$XDDL, EEADD, 4-8 4-8-8 (1ERA—HRHXEE
DROP. EXCHANGE. —RHX )
TRUNCATE, SPLIT. 4-4- — 154y
MERGE. MOVE. RENAME %ém(é/'z@j\_é)ﬂlz
CREATE INDEX. REBUILD 5-5 5-5-5
INDEX
REBUILD INDEX 1-5 1-1-5
PARTITION
HfthsyXZFEDDL 8-8 8-8-8

3.5.2 DQL/DML-DQL/DML ##%&

DQL/DMURERLEZRM D XHENN1~3RIRIEMEL, DQL/DMURMEESEARIEE,
> #5DQL/DML-DQL/DMLH% .

A EE

IEfE 5 XFEHFINSERT/UPDATE/UPSERT/MERGE INTO/COPYE IS EXMAIFIES X
TR A—1 9 XDDURE,

3.5.3 DQL/DML-DDL # %
RRODLAHEH KEIEMBHRE, IHELIIDQL/DMLIRE.

2 XLKDDLELE D XRIEMARE, FEBIRD XIEI8Zkdi, 23DQL/DMLSDDLIER
Z:EJZ\IZEU‘, XEF_HITERNFH%; HDQL/DMLSDDUERHERES XA, Efitx
IS EHPEZE

ikl

MERFHAHIDDLSDQL/DMUERBIr D XBES, BT H17HZE, DQL/DMLEERTAEE
EFDDLASE, BrlaEf5FDDLEYE, AP ROZARMXNGRE I aERVTRERSE R . thin
TruncateSinsertfEBE—SXAF, @R TruncatefcF Insertfitg, NME kS BR
PREFEEE, WRTruncate/mTFinsertfitig, NI STREBRD XA FESE.

A3 T X DDLAEFRIERY, MR A aEkt S HAEIRIAIXS B 455 Ki1TDQL/DMLIE
Fo
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DQL/DML-DDL B XFH &
GaussDB Kernelsz#%E9S XEIDQL/DML-DDLH %4 -
Fan, EXA TS XFErange_sales, FEZBE T E=HERGIF .

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
PARTITION time_2009 VALUES LESS THAN ('2010-01
PARTITION time_2010 VALUES LESS THAN ('2011-01
PARTITION time_2011 VALUES LESS THAN ('2012-01

);
D XFEZIFIH WS TN TGS,

--F&casel, HADXtime 2011555259 Xtime_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

1
]

1

-01")
-01")
-01")
-01")

—-H&case2, IBESDXtime_2010&EiH53#5 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_ salestfEEFSMIERS Ktime_2008ERIHE, XERAEHFHSQLERMHAFIREISX
time_2010F0time_2011_L

\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, Xf3rXFErange_ salesIEHADQL/DMURESHIE D Xtime_2012EARHE, XEREIFIES XIS
b= lee 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 B9 XH A

GaussDB KernelA3z#%5E 95 XAIDQL/DML-DDLIE., Gtk EEushitg 53 iH
2,

RN E, RENBEPEHRITHSXDDLEY, ERTZS Xi#{TDQL/DMURIE, ERBR
PEREE—NMAEHNRTIEE, JeteSRISHERERATSTRER

MRBTIWSEEAGE . TEERFHRSHAIDQL/DMLAMDDLFAS XEES
B, ZEAmMER:

p=—: S&ftA&DQL/DML, BfitADDL, DDLE#EZE, £DQL/DMLUIRAEEH

17
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Hh=_: SEft&DDL, Bfit’RDQL/DML, DQL/DMLAKFEZE, FEDDURR/EEIH
17, BT PRXTERRETEE, RESHIAFSIE. AT FRIESE—EE, FiHl
ERIZBRI T RNEIE -

ADDHX

ADDHZ X ESFE—THIIP KX, X #oXITHAEMARIDQL/DMUR{EIIRAE]
ey, FTHEZE.

DROPHX

DROPHXEFESS Xt THIER, HAEARARIBIRS XDQL/DMURIESHIE
£, [EETAEEIZS XAE,
TRUNCATES X

TRUNCATES XSS EELXETHIE, HaftAaB xS XDQL/DMURIESH
FEZE, PEHESREHENTZS KHTIE,

EEHEMAR ERS XEWRERZEER, RATRUNCATERHRERERIR
DEPRFEIHITHIE
EXCHANGE# X

EXCHANGED XEB— 1 EAnXE5EERHTRR, BiEftaiBiroX
DQL/DMUR{EEIBEZEE, HETMEHEXZD KIHTHIE, 1% XAISEREEE
SR [REEE .

BIgr: NSRS XELFEGLOBALZES|, EXCHANGERRSHRUPDATE GLOBAL
INDEXFa), BEfEfARS XEEIEFERTGLOBALERS|, HFLiEEIRZIZ R
EPXEREIE, FRESMEEBWVSESRE.

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

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

SPLITH X

SPLITRXERF— D EOB ARSI OX, BMEEF— MO X5IRDKEFE
@, BIARRNSX. BiEfaiIBR XDQL/DMUEERKIEE, [HESTHK
ElkSS RS .

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

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

MERGEZX

MERGEDEXERBZENDEEHN—IT DX, NMREHEHNSXSEHEF—IMADEX
AZZFEE, ZiELMERS K., HiEfRrIERD XDQL/DMURIEKIE
£, [BExpfs, RIEEFDXERAN, MRBIFDXZIEDXA, WIERTHH
SX; MREFSXAEMIBSX, WIS HKE.

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

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

RENAMES X

RENAMED XASTELXEEEE, HEfitAZDQL/DMUEEARASHIT TR
=, (B, BZIRENAMEZ{EIRRZ

MOVES X

MOVEL XASZELXEMER, BHiait&zAIDQL/DMUREARASHIUE TR
¥, (BLEZE, EFMOVER{ERIT,
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3.5.4 DDL-DDL

Hx

GaussDB Kernel R32#5DDLIEFEBRIH A, BRtASSWThMAWSSHEE,

3.6 P XERFEME&DFX
3.6.1 o XFBEXESRNE

PEXERFUMERIBSIRD A3, BERFRERBESE (FAIERE ) # “‘RHXRNER
Q}Eul > RAENE" B,

1. FrEsXUE:

ADM_PART_TABLES: FRESRXEFEE.
ADM_TAB_PARTITIONS: FRE—RHOXIER.
ADM_TAB_SUBPARTITIONS: FAEZHZHXEE..
ADM_PART_INDEXES: FiBLocal=Rs|IEE.,
ADM_IND_PARTITIONS: ﬁﬁﬁ—&ﬁ[i&%ﬁ%lﬁn\t{%w
ADM_IND_SUBPARTITIONS: FFE RN KXERSIDXEE,

2. SEIAPELERRE:

DB_PART_TABLES: HeiBEFAAANSXERES.
DB_TAB_PARTITIONS: HeiBFaAEN—RSXES.
DB_TAB_SUBPARTITIONS: HaiBEFAAEN KD XER.
DB_PART_INDEXES: éau%PTmﬁlcﬂE’JLocaliﬁaug =,
DB_IND_PARTITIONS: HaiHP iAol —Rko XERSIDXEE.
DB_IND_SUBPARTITIONS: éuauﬁﬁ):'_hmﬁ.lﬂ’] FHXERRSIDXER.

3. SHRIAFEBINE:

MY_PART_TABLES: HEIRFHEENSRXERER.
MY_TAB_PARTITIONS: ZHiAFHEBN—KSXER.
MY_TAB_SUBPARTITIONS: HeifEFHEN_HKZPXER.
MY_PART_INDEXES: H@iAFEBENLocalRSIER
MY_IND_PARTITIONS: ZgiFFBBERN— &ﬁ[i?%l XER.
MY_IND_SUBPARTITIONS: HiAFPHBHN "R XKERSIDXER.

3.6.2 D XFHEXRETERE

HIEZFRIEXER

BIEER:

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;
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o EEJXZRKoid
SELECT oid FROM pg_class WHERE relname = 'test_range_pt’;
oid

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

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 BIFEZEKS|

CREATE INDEX idx_range_a ON test_range_pt(a) LOCAL;

CREATE INDEX

-BESKXZERS|oid

SELECT oid FROM pg_class WHERE relname = 'idx_range_a';
oid

o EBEERSIDKER
SELECT oid,relname,parttype,parentid,boundaries,indextblid FROM pg_partition WHERE parentid =

90250;
oid | relname | parttype | parentid | boundaries | indextblid
+ + + + +
90255 | p5_a_idx | x 90250 | 49298
90254 | p4_a_idx | x 90250 | 49297

90252 | p2_a_idx | x 90250 | 49295
90251 | p1_a_idx | x 90250 | 49294
(5 rows)

I I
I I
90253 | p3_a_idx |x | 90250 | | 49296
I I
I I

T EeREHEI
e pg_get_tabledefSkENHS XERRIEN , ASHLIAFRRodEi&ERSZ .

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[E45E S XidAY 5 KRB H ToHEL
%t

FELXp1RENT10REIREHER, FHHXplAIAREHTHE.
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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)}gEOIDRFAIS XERRIEZTE . Hh, F£—1oid
F9FEHIOID, E = oid A XRIOID,
BESXp1HIEEE,

SELECT pg_partition_size (49290, 49294);
pg_partition_size

e pg_partition_size(text, text) {§EZRAID KEARIEETE, Hp, FE—text
NERE, ENtext ITKE,
BESXpIHI#EESIE .,
SELECT pg_partition_size('test_range_pt', 'p1');
pg_partition_size

e pg_partition_indexes_size(oid,oid)}§EOIDFEAIS XAIZES [ERRVEETE] .
Hrh, &—oidIEOID, = oid A XRIOID,
BESXpINRS I X#EE=TE,

SELECT pg_partition_indexes_size (49290, 49294);
pg_partition_indexes_size

204800
(1 row)
e pg_partition_indexes_size(text,text) IEEBRID XIRS (FRN#KETE. H
i, EF—extIERE, BN text AN KE,
BESXpIHRE 9 X#EE=E.,

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

204800
(1 row)

e pg_partition_filenode(partition_oid) XREXZIEE 5 X FKAJoidFrXSRAYfilenode.
BEHSXp1ifilenode,

SELECT pg_partition_filenode(49294);
pg_partition_filenode

e pg_partition_filepath(partition_oid) §EHS KHISIHIRIZSE .
BEDXpIRINHFIERER

SELECT pg_partition_filepath(49294);
pg_partition_filepath
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4 FEsIZE

4.1 7FE5|
4.1.1 7ES

BRRE
| SRR IR

4.1.1.1 ESImFEERE

MENIEEIRSAVAEMIIZERE, FE5I12 M EXI1ESQLE |88, ASQLS |2 ftakiE
KARAECRI RIS (TTHS S ) ; FHESIZRTXHEFENR, REFEN

HIBEL AR, LARE. FE4E8TT ( Compress Unit ) SiEMftbZR o8z, BITEEN
FIRMEEFEREO, WFRENERPAIEIETMIE. SiR/E. GaussDB KerneliBidE#E
RFEHIEET WA ST LS ENI N AR EREIFERANEES 2, AT RS

AT 1 Z80F, 1BETEAEEOETableAM, FRFEiERITES | E5kmE

8, FEARETESIELIS 3 ER . NTNEFR.

I HR5% RF5IE 1
LT I R 1
I L s a | !
1 - G 1554m | 1
H = 5] e :
1 " 1
1 TG —AEED e |1 o - __ [
II : i (Table Access Method) SlFRir R 1 i : 1] 9#%?57%?5 [ \[ :
' v v ' |
'iastore 7277 S\\~_  ustore Cstore | i Lo i !
| Vwezn - ~ D weEn | Lo | !
I 1} [ Astore IS Ustore Z{#3|% : : L : : | !
Iibpq/jdbcl ! 1 | (append updiate (in-place update) (415%) D . ! 1
________ I ; ~O T s L L ! '
i [ mE G o mE P ! |
e |h N — b i | SX/4/OBS/HDFSHh
| P soames ||| g R
[ v e A [ I
: Tﬂiﬁ/ﬁiéﬂﬂ: : I: : E :ﬁﬁ: o | i H 3 : i % :
! . L i - . Rt | E48 i ! 1 | 1
: s | PEEEE G | wn il ; :
e i I BANE | TEAR | : | | I
smps | S L S R : ( |
: TR P : R ARG
\\ e macwss | we | [ BEZEER !
[ . ! 1
1 - — ! !
v [ wssms wveo) mssEmmsmmEaEn || ([ POae . !
\eemm e : |
1 Y 1
\i BEE% QuorumSHHfY P \
‘ 1
_______________________________________________________ I

IRz E, FiE5|280 SR GRESIRINTANMTSEMEED . BUF AR
# (F5 ) RRFREENTH. SNEIEREZENRERFE. —SMRESE, &8
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WR5 | RFREFELENINESUNE DS, BEEREFNRFRHBENEIE
ERRSSHISRIABREST o

17173 |ZEZMmMOLTP ( OnLine Transaction Processing ) X\ EWNAIFE, EaS
. NUIBENE DS/ EERIEESIRE. 1777520 EASQLs | iR HTcians
RANESEO, B NUAREARES Y BN REESNFEN RS TSR
E, FBIRERNENHZEPXRMUIESRIERNE ., WTFEEHAERE, XH
ZIRAFAIZEH] ( MVCC, Multi-Version Concurrency Control ) ; X FEEH &I
1, REETHAMERBIMY (2PL, Two-Phase Locking ) RIAENIFF&1=H ( PCC,
Pessimistic Concurrency Control ) , Hg1, {7775 |Z2ANN RSB RAME )Y
EazO, BErY B RIS ESHMERRIFMEN R, GaussDB Kernel{T1F5(|2
B LAIERE T Append update HIAstoresE T In-place updateffyUstore,

4.1.1.2 BARYIEERSE

NEARRBERE, FHEs|EF2—LEMROAN, 28!

HE&: FEFMHESIZEREBRIMATLIRDTE, NMiESRFIEEE. MM IR
R af=HEE “RER” ZENFINGE

55 WEREACIDRIER, RHEZNTSERFINEE.

REFEF: TEFMESIZENEERS ISR —RESNERITER . EFEHRITERE
MNREFHAMBEEERRVENE, AMINRTMEEE, .

KBS FEFEES |IE—HRERSZIFE S checkpoint/double writes £ &checkpoint/
full page writetfx{, ARTLMRIEARRFZFHTIERIEERE LS, XMIIFHES(Z
=iER .

H&&: GaussDB KernelRAREYWIEARE, HEEN/(EH/ IS ZES 255
4.1.2 \ZEFHES|E
85 | E T HIRER AR EE E A, BIRIBELREKIGRE LFE

5|28, FFPAI{ERWITH ( [ORIENTATION | STORAGE_TYPE] [= value] [, ... ] ) 955k
RS IBE—ERIFES . SHRIFREAIN TR

ORIENTATION STORAGE_TYPE
?_C?‘W (TR&ME) © RAVEIRIELATH | [USTORE(GRE(E)|ASTORE|Z]
FlEo

UNEEORIENTATIONISENIROW, HSTORAGE_TYPERZRIIE R N EIFZEHAIFRZEEIEY
RFGUCS%enable_default_ustore_table ( BY{EHon/off, EXIAE R on) : RS
HigE Hon, BIELAIFRUstorezLEY; AR Doff, BIEHAIFRDAstorezREY,

BRI

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

4.1.3 FhEs |ZEEHNHE

4.1.3.1 GaussDB Kernel 503 k&

- Ustorel@fic D7 Tt/F1TE18/Global Temp Table/Vacuum full/%1295E DEFERRABLE
PAKINITIALLY DEFERRED

- UstoretBINEXEREZRS .

- UstoretEINIERIRAB-tree=REGE , IRFANMB[RNMEEERE
- UstoretBIN7F1i5 [ aT S 14 I0IEHESS, Dignose Page/Page Verify,

- Ustoret&sa 75 |ZHB XAV ACN/IEEMNE

- UstoretZsga EFWALBHEREMEES, #Fii&gs_redo_upageRFMNE, ZIFXTERE
BORBRER, REVFHTEDZITEANMET— N AERA, IIERTERIAERAYES

- Ustorel BESETOYIER, NESATBEBMIFHEE,
- UstorelBINTELLBIEZRE|
- Ustorei&feiNEIINEE ( for Ustore ) /HREIRTO,

4.1.3.2 GaussDB Kernel R2 prA

;Lﬁo%ret%DD?J?E’\JEHZJ%HQE%EE’\JG@{%% |E2Ustore, BENRSCHLFR. |IBRRAAIICRAID
=FE.

- UstoretBINEIRERAER
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- UstoretZfNEliRIE, ZiFRIE/BLE/AER.
- UstorelB N7 #5555 AVIERMRAB-tree,
- AstoretBINIAEITNRE, SZiFNEIZR/INEIEE/IAEIDrop/iNETruncate

- Ustore 2 #FRU4FEEEE: FH17&EI18/Table Sampling/Global Temp Table/fE2EI%E/
BEES|/MRERTO/Vacuum Full/F£95RDEFERRABLELARZINITIALLY DEFERRED

4.2 Astore TZfi5 |22

4.2.1 Astore [&%}

Astore5UstorefIZ M ARLIMRE AKX SIETF =R AFIA RIRAEE D BIFE
Astore NIHITHEFME, MUstoreHEIBREDBE TEHIE, R3|IXBREHLH.

{sEF Astore B9

1. Astore;gBEIRER, MUstoreBEIRER . 3T Ustorekii, [EIRRZIFEER
1, BRI, SSHEREELEEHNIEEL ZEIRI™ETRR; HUstorelk
SRELFEERedoflUndo, B FAstoreiRBEIRE, |HEIRERICREIRTIN
#, FASEIREREcrashiE, RERT, AR UstoreFiRERBEHITIMAE
ZHIRE .

2. HBTFIRNSIEREECRAEMEMF, MARLERERYF, FILAREER
Snapshot Too Old§&iR

3. [EIRAILAMRRERL, EARRAHIRENE, BEIRIIRESR:, EERSOIRIT%
MEIBZESIMATIEN, BARCRERER, EHNICRESHEK, ERY
BRI SERERERRedoBE,

4. WALHEZEER L, (NFEZICREEHIZN, THEZICREIRERIIZW,

4.3 Ustore 1ZiE5 |22

4.3.1 Ustore &1}

Ustore ( Unified Storage ) 2GaussDB Kernel#E EHI—E BEFRIFNES |2, HS
FRZARISET R Astoreix AR X BITE F R AR AT A LR AEIRER 2 BFERY, mE
S| HEITRBE DB .. UstoreBaIE AR HGaussDB KernelEEFR R FZSHIZIAITES

&
= o

{s5F3 Ustore BYLEE

1. EHFTRAFAERASBEFME, 1BEbAstorefI RN, EfRAstoreRIHOT
chain, JEZR5|5I/ZR515UEH, HeaptIa]/RUEHT, ROWIDARIFAZE . FHEIR
AATHCERML, &R ATEAKARL -

2. KAREHR—TRIGS, UstoreRIREEFLHIRIE T TTHROWIDIZRE, SE2!
515, EFETERNIRE .

3. FMEEiVacuumiH TIHRAEE . IndexSHeapfEhs, aIRiiEE, I0FRER
¥
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4.

X IFIAEINEE

A, Ustore DMLBRMEXEUERE, REIBFEZ(EXUndo, BFIRIEFHEHK—

124
—=o

AR TupledFEFHHRTEEES (AstoreizElfEH ) thaX—L,

4.3.1.1 Ustore §5E56&

4.3.1.1.1 $5H405R

51 i AT

EE Serializable X
AESFZRPITHXFHITDDLIRIE X

ali @M | Hashbucket x

sQL Table sampling/4{tARE] /(BB x

4.3.1.1.2 FhEHE

6.

HIRERR AT E A BEBIT 16005
Ustorek ( F&toastiER ) RATuplelKEEARAERBIT (8192 - MAXALIGN(56 +
init_td * 26 + 4) ) , EFIMAXALIGNEREETXITF. HEBAFIRKEBIHE
BF, APSKETHEKESKTGEBARE . Einit_td3d3FTuplelkERIENG
W
- FRinit_td¥EH5/IME2RT, TuplelikEAAEEIZ8192 -

MAXALIGN (56+2*26+4) = 8080B,
- ZRinit_td¥EREAELRT, TupleKEARAEERIZ8192 -

MAXALIGN (56+4*26+4) = 8024B,
- FKinit_td¥EREAE1280T, TuplelKERAERRIE8192 -

MAXALIGN (56+128*26+4) = 48008,
init_tdBYESEE[2, 128], EXAE4. BREAISIFHREAHEAFEBIT1281 .
R |mAIIEARERRIT32, 2N KRS IRATIEABEEIT315,
5| TTAK EAREEIT (8192 - MAXALIGN(28 + 3*4 + 3 *10) -
MAXALIGN(42))/3, EFFMAXALIGNZERR8FETIITF . HIBAMIBKERBTHE
BY, APSKEIRS|ITARKEIKTEEANORE, EFhESITIL 8288, 1Ti55t
794B, JTHCTID+INFOKRIEAIB10B, TRE42B,

EiIEREaERATZIF16TB,

4.3.1.2 {3 Ustore 31Tl
Bl Ustorez
{EFACREATE TABLEIEAIIE UstoreZR .

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"
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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
AUstorezRBIEZR5|

Ustore a1z #5B-treeXBINZ R AZERS|, T—iHs=F, FI7T X5IFAstoredIB-

treeZg|, &8 UstoreZ R RAB-treeZ=5|FRIUB-tree ( Ustore B-tree, UB-tree

NEFERIndexET ) . AFRTLUSRIATAIERCREATE INDEXIEA) /IUstorekhY
“a” BHEEIE—1UB-tree&5],

Ustore R EECIEZRS ISR, EIALIZEAIZUB-treeZR5|:

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

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 BYER{ESCEE

4.3.1.3.1 BAEE init_td X/

TD ( Transaction Directory, EEBEF ) 2Ustore R ENAFEFHREEZEEMN
4548, TDRIMEREIZRESIFIIRAF RS, EEIEERRES IINTLUSENIRAITD
Kihinit_td, BOMERS, BIERSIFANHASSELZRAE, &AEN128,

BREEE/ISHEAESTREZTEFMEEinit_td, BIMEAILUIEE I SEITIE
24 “wait available td” FFHEHHIABIERDTEEHT DR, —K “wait
available td” ZF0, & “wait available td” —EEARH0, IFEZEETORE/4,
IEATERIIE Kinit_tdB#HTWER, REJLX, MNRXFONBERBTEL, FENAE
¥, ZRNTDEMNS SHEZSNTE, HEFEMSKIG AT LURBERH TS, 2
WA MBI AREIHS, 16, 32, 48, ... 128, HWNRI NS ESEHEREHER
b, RENFFHAR ainit_tdE5/\MIEERAKABEUTERE, init_tdiIEE
FMER TS EE W ( FF&IER ) B9 “SQLES%E > SQLiEXL > CREATE TABLE” &1,

4.3.1.3.2 [EAHKCE fillfactor X/

fillfactor2 AFHATRHEIER RIS, ZSHSRHEEFMATANE. KUK
FHIYIET B EIEEX . Ustore RIIENATUEIETZEN92%, FREBAIS% = BATFEH
R, tBal BFTDFIEY B=SiE., fillfactorfIEEBFEN S EE M ( FAIE

7 ) 89 “SQL&%E > SQLiEi% > CREATE TABLE” &1,

RARERESUSHITEEREF i Efllfactor, MRFBHIBESNEREEANE
KEHRRE, EREERFRAEN100%, RHESNEFEASEERKETIRE,
ii?(?ﬂ7FiJE%ﬁﬁﬁ?ﬁ%ﬁﬁ%ﬂ%ﬁﬁﬁ%i‘%ﬁ%ﬂ’ﬂ%d\, VAR > B TSR s SR A 14 RE
RFE o
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4.3.1.3.3 FHSEWE

UstoreBS BT H BB TR IHE E00ERME, XiASEtrack_countsbAK
track_activities&i&E =Sl Bk, Efﬂ)\ﬂ):', BIRIEHE. EeEn=RI

I

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 TEERIETINRE

FELARIG R Ustore X BlIRYZI T 12 R AT LAE b IR E 4wh3iZ e R IR SRS ER
IR, BOAFR, WSHMERISHS. Haem=iRot.

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

FIFF:

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

4.3.1.3.5 BEARERIREX/)N

—RIER FEIRERA/NSEERROMERIY . ATEZIREMERE, Som=RTAE
BOIRRA/NIBXSH, BERZES5REEENT.

1. (REBLETERIEINAYTE EMRAEIE .

HFEARNEIEZIFNIEMNA, BEFEFREEZSHRIRAEIE, HIAEEE
Mundo_retention_time, undo_retention_timeZXABEZ0, EBUESEEN 0~3K,

TAEAVEF(EN900s, FEIFERIZ, undo_retention_timefIBUEMAK, XIS
AR T Undo=S (Bl (S FBIEE , BB EIRT B, #—CnEiERE
#ritee . BRNERRNRESERERLDHE I BRANEETE LAY, 52§
undo_retention_timeif/NRIAFIGR(EERE, AILABIW A EZEREEESEHSW
SIREAIEUE,
&iflguca#undo_space_limit_size, EiF{Elgs_stat_undo, IREULHAundo=
BT IEE avg_space_increse_speed 52 aijundo 5 =S8
curr_used_undo_size, 1+&undo_retention_timefJz&i¥{Enew_val = 0.5 *
(undo_space_limit_size * 0.8 - curr_used_undo_size) /
avg_space_increse_speed,

2. (RBLAETEXRNAIAEMRAHIE,
MR FHEFERESHAESZ S UndoTEIZAKET, TG
undo_space_limit_sizelflX, undo_space_limit_sizeZAINE9256GB, BUESEE
79800MB~16TB,
AEHETERFNEMET, #HEFundo_space_limit_sizeiIRE&FE . [EAT
undo_space_limit_sizeRYEUEMA N §A#EE=E#KX, a5 Bq:ﬂiﬂiﬁao MRE

iflgs_stat_undo()B9curr_used_undo_size KM ARTFEUNndoZ Gk, RILARE S
[R{E.

J@%undo_space_limit_size[FAIBMIR SR E ST 5 Hundo= g

undo_limit_size_per_transactionf9E{{&, undo_limit_size_per_transactionBl{E
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4.3.2 FERI

4.3.2.1 Relation

SEE/I2MB~16TB, FIMEFI32GB, IRERIEIN
undo_limit_size_per_transactionA#8iFundo_space_limit_size, BJEZE5ZUndo
PETEFRERKFUndo BT EHE .

NTEEHREIZSHARREMRE, BNERUNTAIHTIHE,

- undo_space_limit_size: &EIE#Elgs_stat_undo, FKEUIHAundoZS|a]FigtE
<& Eavg_space_increse_speed#curr_used_undo_size, t&
undo_space_limit_sizeA9#EiX{Bnew_val = 86400 * 30 *
avg_space_increse_speed + curr_used_undo_size,

- undo_limit_size_per_transaction: Zifgs_stat_undo(), FREVEESHEKRSG
FundoZs{@max_xact_space ( 503.2hRAFH BiZ5 ) , BIZESHFAERE
AN Fnew_val = 10 * max_xact_space,

[BSEARARBVR B S HAVERM e o

fE£undo_retention_time. undo_space_limit_size.

undo_limit_size_per_transactions, SchtARI=EHESTHTLIRES .

space
A
—  situation 1

/jReaching undo_space_limit_size

undo _space limit_size

situation 2
Reaching undo retention time

undo_limit_size_per transaction [ L __ _ _ 7 _____________|

! .
0 undo_retention time

time

fI40: Undos@I BB S #undo_space_limit_sizeiRE31GB, Undo|BrRAMF
BBRY{Eundo_retention_timeg900s, WNSR900sPIF=4HIA SEARAEHER B
1GB*0.8, Mi%BRO00sH1TEIMBRS; BNIIZER1GB*0.8 1T EIMRS . 1BEiZIE
R, WMR#ESHTERE, M EEundo_space_limit_size, MREEBTHE
B, N T™Eundo_retention_time,
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4.3.2.1.1 PbRCR(Page base Row Consistency Read) Heap ZiRAEIE

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,

4.3.2.1.2 PbPCR Heap BT Al

w N

vk

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=[AI&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 ZBiRAEIR

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 EHIXE

o InsertiBfE: UB-treefUENZEEARAT, RFEIENERS IBEANERREESE
BHEExmIinFEK.

o DeletefffF: UB-treeZWSMEN T RS IMERRIE, R IRREZSEEMNAELL,
RENESEEESExMaxFE ( B-tree RS | FHHPRARGE, FEZEMIBRIEE) &
AR T E L AYactive_tuple_count, Factive_tuple_count#fRi/0, MIZHTAE
Bl

e UpdateiffE: XtFUstores, HIEEMITUB-treeZR5|FIRNRIEtESAStore 5
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, FIEIERRSIMINE, 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} > #BENT

5| REFRPICH 7 RE LIEKTHAN L (activeTupleCount ) , ZEDMLIETE
F, M=—REAIFTETTE, BlactiveTupleCount AERTSBE RS ITRMNEBTE
BAF,

2. ETERASY > BTABASY

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}RERS1E

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 ZFa)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 EEEER

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 BEFIRR

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,
BEEER, BEEREMEEERASIEEREREY, SHUndoBllZ&izHER
CRZHRINES AERELRITS, MEIRIIMEMIRS . RREOIRESARRE
f2undo launchR F=HERE LR TEZEundo worker, BRHRELIRTIELIE
SERRMATELRIES - undo launchZ&iZ2RZ B LARIATHEES5 N undo worker&iz .
REREIR. JESEELRELKREIREAR@EAT, INREMESEEERZ
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|&EF

=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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{ERTA

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=

AbEa o
B5 |=u§\

HIRRSR

S
1ai

(=B

______ |
(0 rows)

- NEEIE N csnib R, HXdRBITER

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=lao
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 -
BUiRSR4

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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PURGE { TABLE { table_name }
| INDEX { index_name }

| RECYCLEBIN

}

o NEHMIPRAIZE

TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename]
. BlE
TRUNCATE TABLE { table_name } [ PURGE ]

o [NIOEEHTAYZR

TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE

SR
e DROP/TRUNCATE TABLE table_name PURGE
- BNEREUBMAEWILF, PURGEEZSHE.
e PURGE RECYCLEBIN
- FRSELIEITR .
e 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
%ﬁﬁﬁ?@ﬂﬁﬁﬁtﬂ%&%ﬂmiﬁ%o WNRBBERFEIRARE, (RATLL

" 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{E#RsE: ERROR: recycle object %s desired does not exist;

-  FFBenable_recyclebin&%§, FRAEIKILAT, WRFE EBtruncate trigger,
TRUNCATESRRY, Tixfit&trigger.

e RENAME TO
AMNEWIEFIERIRIBE— 1 FER.

e TO BEFORE TRUNCATE
INEZITRUNCATEZHil,

N N, —

BEETG
-- PURGE TABLE table_name; --
--BEEWuL
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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)
-Gl flashtest
gaussdb=# create table if not EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE
RN
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;

SRR 01 (2025-08-22) WIS © AT BRABRAT 100



=EERE GaussDB
#ritisre (&=t v2.0-3.x) 4 7FfEE |8

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

SRR 01 (2025-08-22) WIS © AT BRABRAT 103



=HUEZE GaussDB

#ritisre (&t v2.0-3.x) 4 7FfEE |EE

(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 ERYUETR

WE | 2w | meemA ERER | BREH
s

Bt |2 | BTHITIEERNE, FROFR | ¢ &EMR | gs_parse_page
it RITAERIRR. (Al _bypath
B

N 0

o BETT
8 (3F
AP
®) 15

o DTS
=5t
R o

o LA
)
.

o BINIR
£id)

=]
i o

#5| | BTF#HTUB-treeR5|[EIKEAFIX | @ UB-tree | gs_urq_dump_

B | #BER. 3|z | stat

FAZ 3154

(UR Ko

Q) e UB-tree
£5|=
ial el
ET%"O

o IR
Ha)

=]
o o

SRR 01 (2025-08-22) WIS © AT BRABRAT 105



=EEE GaussDB
$5iERs (& Vv2.0-3x)

4 FiE5|E

WE | R | InaEEk ERA= BREBFR
it
BiE | AFEMTIEEUNndo RecordI e undo=z | gs_undo_dum
(ﬁ B, TEEIBMRATTHAVEIE 1) p_record
Un £,
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
2, E/RUndo Recordl #pre | _dump_zone
Transaction SlotfgsHERER . =8
BT EtrisEUndo ZoneXd i . 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
ME | BF@thEELSNSEEZ AR e WALH | gs_xlogdump_l
& | XLOGHZE, FHREIEFMEINE & sn
( WA E{thg?éo EJ-U\EJ‘:—-I ’E.io
L) pg_current_xlog_location () ¥kKEVZ o HEME
BIXLOGHIE . 7551.‘;'
TR ISEXIDIXLOGER, 3| o gs_xlogdump_
IREFETASERERE. oJLUE | ¢ T@EmiR | xid
13 txid_current()3REVHBIEESS 7
ID,
BTFF@trEERNENNAEE, gs_xlogdump_t
FREFRETABEIERRR ablepath
M A%hRAS 01 (2025-08-22) RIS © L ATITERABIRAE 106




=EEE GaussDB
$5iERs (& v2.0-3x)

4 FiE5|E

UE | RB | IhediEk FEEHE | REEBR
i)
FF e E RN EFNZRITEXT L gs_xlogdump_
NEE, FHREFRETASHEE parsepage_tab
2. ILAEE—IXIT lepath
gs_parse_page_bypath#[]
gs_xlogdump_tablepath, %L
HATRIRIERMRRHFE. W
RIEEECHPRIIFRNIEBEXES,
EEEAR
gs_xlogdump_tablepath,
it |[BiE | BFERUndoERPFEITHER, e UndoZ | gs_stat_undo
24 BFEUndo ZonefEAIER. Undo E1)iE7
(Un | $EERER. UndotEHRXZ {46152 o
do) | MIBRESMUNdOIRIREEGREIE | | 4oz
ﬁ{Eo ;‘E.I:I{ﬁ'. -
=,
s | BF4itmERE (WAL ) 50 | ¢ WAL/ | gs_stat_wal_en
& | NRABFRRESERAS. RIS | trytable
(WA BFamsas (WAL) RIEEK | =0 | gs walwriter f
L) S NEFITHER. ° pﬁ%—'—i/ ush_position
=)
BF#itERE (WAL) SR hang gs_walwriter_fl
/{\’lﬂ_éﬁléﬁ?— RS AR RIE 45 %, ush_stat
HMER.
B | R/ | BTFBEERNRNERS IH#EE | ¢ TWEIR | ANALYZE
R | NEHMERERE. ek | VERIFY
ToAHIR
Ko
o TILtE
Ak,
e HEE
i anti=T
)R ,
P80 HRisE B Spl EpIEsY | SUEESK, | gs_verify data
ERFEEK. _file
5| | BFRIEUB-treeZ 5| [EIUBATY e UB-tree | gs_verify_urg
[E1i ( FBTERAZI/T FBRASI/ SR TR ) #1 e S
NFI | IBRERE. 1]i7
(UR 1,98
Q) o UB-tree
EC] S
EI|E1l
=

MAERRAS 01 (2025-08-22)

WRIERE © EARITERAERA

=l

107



=EEE GaussDB
$5iERs (& v2.0-3x)

4 FiE5|E

HRE

s

ThRElA

(ERiE=R

EREETR

[ER

(Un
do)

BFE&RLIEUndo Record#iEE2
BEERE,

e Undo
Record
S8
EiR
17 N8

o T
SRR,

o EIAH
BOE

e,
=3

gs_verify_undo
_record

AFE&ILIE Transaction Slot#g
BREAFERR.

e Undo
Record
Sy
EiR
17 N8

o T
EIF

o B
BOE

E’PJ‘!
Frrbo

gs_verify_undo
_slot

BFBE&IIUndotE BEUER
BEFESFE.

e [XUndo
metas|
=R =]
RIE
=]

=]
o

e Undo%

gs_verify_undo
_meta

xR/
5|/
Undo

X%

RATFETFEIUEEENERANE
B4

HxR/RE/
Undo3Z{&
%%O

gs_repair_file

xR/
#5l/
Undo

D

RATRIEHETSIEEETZR
TH .

BT ETEIREERESEENR
Ho

RATEFREENRENEHHT
FEK

HxR/FRE/
UndoTQmHE
]:J'E'\ﬂ:o

gs_verify_and_
tryrepair_page

gs_repair_page

gs_edit_page_
bypath

MAERRAS 01 (2025-08-22)

WRIERE © EARITERAERA

=l

108



=HUEZE GaussDB

FiEER (PR _Vv2.0-3.x) 4 17hEa |8
B | ¥R | IheEEA FEEHE | REEBR
i)

BFEENENREESENLIB gs_repair_page
FRIAH o _bypath
EBliR | BFERUndot(EE, WIRKIE | UndojofE | gs_repair_und
24 ABMUndotERIZBIIRAUAE | EREHE | o_byzone
(Un |, RIR
do)
#5| | BFEEUB-treeZ=5|EWBAT Z5|[EIUKBA | gs_repair_urq
[E1 YR EE
BB BRiR,
(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 <EE53FHZE Undo =ja][E]Il

IIRRIISR
1. pg_logsh$TENAN FEEIR:

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_oldestxmintBZ:, Hi@iIpid&iflpg_stat_activityEIALZIEHITIEDATIE]
i<, NRBERSESREREU.
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_oldestxmin();
select * from pg_stat_activity where pid = KZEEHHEHFEPD;
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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[BRESZHEE 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
s, ERSEER T EnEsplitiixog, % fﬁggﬁggﬁﬁfﬁ$gggm%§§
ubtree I it SRS B A S| T R TE L. : SRS, S, & K

2 ET5E

HIRERT, ENENER., BINENEFIFBREBRAIRS|1FR. RBRRFRRITS
= (MERPRMREELSESENT ) , FLEEHINZIRERIHTR,
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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_fdwiEHIR M T HMNEREUREET S file_fdw, BILARRIEIRSSBRHISE RS HIHIEIEL

JES i . BRI /ECOPY FROMENZRIST,, BIAESI ( Fkism ) 4 “SQL
&% > SQLIEIX > COPY” &5, {FEHfile_fdwiblBRVEUES 4R HRITNERY, AXHF
SHZEES RSB NEF .

HEIGaussDBEEIATRIFSile_fdw, initdbAIFHESTEpg_catalog schemahBlIfEiZiH
%,

g heéfdwia‘ﬁ_\iﬂ’ﬂserver%ﬂé’l\i@%fﬁﬁF%ﬁEfE"E%ﬂﬂé‘ﬁﬁPﬁﬂ%ﬁé&*ﬁﬁﬁiﬂ’ﬂi@é&%ﬂﬁ
&,

{ERfile_fdwBlIZRISMNEBZRATLAR THIiEIR:

e filename
IBEZZERINGE, BENSH, BURE— 1M HEITBESR,

e format
imimserverflSERE, SziFtext/csv/binary=f#1&=, FICOPYiE@HIFORMAT
IR o

e header

IEENXHESSRIAT, 5COPYiIEARYHEADEREIERE .
e delimiter
BN IRE, SCOPYHIDELIMITERIEIER]

e quote

IBENHHIS|IB=E®, S5COPYHIQUOTERIER
e escape

IBENHHIE N FF, 5COPYRIESCAPERIRIER] .
e null

BEMHFRINulEFERE, SCOPYRINULLIEIRIERE o
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e encoding
IEESM(HHY4RAE, 5COPYRIENCODINGIEIRIER o
e force_not_null
XE—NM/RIEIR, NRAE, NEPZERIEARNZIETZFS (B,
4K BINulbEIR ) , 5COPYRY FORCE_NOT_NULLEIREERY=FERHEE] .
0 #a8
o file fdwAZIFCOPYHJOIDSH] FORCE_QUOTEEIR

o IXLEINRAEAIMNBRIINBRAIFRA, FEfile_fdwRIEIR, thAZ(EAfile_fdwAIRR
5525 F P BRETATETN o

. }I;%Eﬂiéﬁ%ﬂESJ‘&I&%‘EE%Z?E%IEEHBEo 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
o MIB&FAFMET: DROP USER MAPPING
o THFRARSSEEXISR: DROP SERVER

Nl

--BllEEserver,
gaussdb=# CREATE SERVER file_server FOREIGN DATA WRAPPER file_fdw;
CREATE SERVER

--BlEINE,

gaussdb=# CREATE FOREIGN TABLE file_ft(id int, name text) SERVER file_server OPTIONS(filename '/tmp/
1.csv', format 'csv', delimiter '");

CREATE FOREIGN TABLE

--MERSNEER o
gaussdb=# DROP FOREIGN TABLE file_ft;
DROP FOREIGN TABLE

--MiEgserver,
gaussdb=# DROP SERVER file_server;
DROP SERVER

pE=E AN

o (EMfile fAWHRBISEZIZERIG, BRESIFZG, FRFHIEESZSUF
HISZENEUR -

e A 1EDROP EXTENSION file fdwi®{E.
o ¥ EINBEANMEMERINEE, FEWAFER.
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6 ZIEEH

ZIEE R HZERIESEIRSE ML . BIEFRIRNSESNEEAS, mIlsSsk
HIREES BT S EIEEH . GaussDBEEES IFBIHIETR TEEaS
MEIRERLSEE, FTESENEIEESED, FEUESREIEERFHMIZT
SERYEURERIZE AR . Ett, GaussDBEIEEFIRMHIZIEMRIIINGE, BISRFTXlogRY
ZIEAE, HEFEYEESSAIRETSCINEUES S . BREXS Bir8iRERIRZSIRE, 32
SEUEERE . RMRTEIRENEERNIRY, S EREEHTEIER SN
RS, SCEURRISRATEE . SCHLZIEAIE6-1F7R, AETRNMEZIERE

6-1 ZiEEH!

GaussDB H br$ i =

i JLk e sQL et

Xlogs |:|r> | & H & |:|r> ] |:rl> AR
B AR BE 5 4

6.1 IZ4E/ES
6.1.1 ZiEREIEHLA

TaeEHEA

B ZEE FIR SRS AEDAVEMBES, GaussDB{ERSQLEREZIHITEME
BRD. WHHBARLE, AHERTIER, MEMNITRZOWILREH, ~HEEHI
&He o

HFZEAERIUES RN, EEZEXREAieHE, B2EMRLEHAPIR
79; FEt, ATRHIEESTHAREIXogH RS RIM, BRI {E B VACUUMIE]
W, GaussDBFIETZ2iEEHE, AFHEXIoghIEI .

—MZESHERT I ELR, XLELAILEECHEERIACEREERE £
FFERINFEHNT . B 2ESFIEEBEN N2 A EAERENE &R . WRGTF
IV PRZEEFIEREEAFELSS, WizSHESKREMZERNBTMAER
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. TERRSHILSN R EE S FIB M IER ) EIXRE S RIB AT T LUARIESRIAE
RILSN#EHEFIRE; TBERIKSRICSNFRiZie S HIETEAMERIEMSESS BRI AT LIRIES
BIEEAICSNIEHEHIRE

BUFes(t

o ZIEHEBRIMDNPIHEY, NRHITZIBESI, NEASSLIERE, FELEZERIE

FERIDN_ERIGUCES EssigE Hon,
(1 #i88
NBRLZENXE, BFIEBRESSLESE.

o IREGUCE#wal levelAlogical,

o IREGUCE#Hmax_replication_slots>=B T HprEN (MIEREFIEE+SHD
B ZIEEHIES )

MARY:
. gﬁ\ﬁﬁﬁgﬁﬂﬁmﬁﬁgﬁﬁ\ﬁﬁfﬁE’\Jﬂ%ﬂﬂl; WIHRBSNEIERE, FEESNMSESTH
o ZIRPESHIRESH, RinfiEESNERSESTISIECIEMIIZIESHIE,
o BANIPIRZBRINEIT20MNERES.

o {NPR#IMAFEFFNIHEREPLICATION RV EITIRIE . =D Y XARTEERE
EERUHTEEETIRIE, =N LB ARFSIRESERHITIZESH
1B,

EEEI

o BEMRIEASIFDDL,

o  TEHITIFERIDDLED (tNEExRtruncatesi sy XFEexchange ) BY, RIBEIERLHE
BEIEEX.

o AIFHIEREHAIDMLEERT
e ZHfTDDLIED (4Malter table ) /5, ZDDLIEARIEKREBIMIEATAIRES

Ko
o BETAXNFBIIIGE, EERFHBERUBEATHEALTE, RItENPRETAH
K/NAEBIZ500MB,

o  GaussDBIHRIBAVEIEZEEYS: 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
( BRRORETEXTIERY) o

o EBESHEIMVNTANFR, NIFNEFH. HFUR “_7 ¢ “?7
70N R, BAKES “ 8 4.7 BRIRIEASHIEER.

J é’ji%ﬁ%%ﬂ%ﬁﬁ&%ﬁ&ﬁ?&ﬂﬂﬂﬂ%)ﬁ, XESFHIETNATRRES, FERFPFH
HBR o

o VSN HIEFRIFRIIEESITEEIEERNCIZREREHTHRME, BIEERE
RIS E R E R IR —EHS

o IZIEMMBNAFEY, BIIEFEENEESHIE.
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o FHAERSAT, switchoverffailovert]RESAURIBEIRINS , BFandiE.
QuorumtMYF, switchoverflifailoveri&FHEIEH, FESHUMENHEE

*
o ARIFESR, S/ EVNERMERR—EHERE, SNS~EEERA—ERIE
o

o REFEHBIERFREHIE.

+ BESERSELZRSHERERR, RSETREEES, BPFE

o HENRZIIESE, BISTEFELS, FFNHBNTIR.

o BIHRELIBZIESHIEIESTRKESKGE, BiKESSEEEESHEN
B2 . MREIBSFHIEINENKSESEE, BEEHITSQLERE
pg_terminate_backend ( 2/ZiZE#IfE4EFEId ) SRFDhIZLEBIE

e  ARFfFinterval partitionKEH .
o A IFEBIRATFEAIDMLEERS,
o 7EESEHHITDDL/DCLEAG, i%DDL/DCLEASZ EHIEARSWREN .

o H|IEFHZIESHIENTEEMT SXHZEHIEHTIRE, MIREHIEIRES
FiZEHEE IEEBERIT.

o NEEITE M AstoreRRIUPDATEFIDELETEER, FHUMERABIEREPLICA IDENTITY
B, EhELTTENEEEEANFULL, BREEANiESE (FLIERm) P
“SQLES#E > SQLiEi% > ALTER TABLE” E=+5eh “REPLICA IDENTITY
{ DEFAULT | USING INDEX index_name | FULL | NOTHING }” =&,

o HTBHFEVRFERENRFINTEEERE, ZEMEBNENTHEER
'pg_catalog'#'pg_toast FOID/NF16384 R ARNIBIEAE. EEEASE
%%UEME?&%%%E’\JWE, N2 A E LB RS EENEX R SR HI T

o TEABZEESFNFSET, NECIESERAFITINERERS|, VIBZEN
REPLICA IDENTITYE4iR ERFULLEZ2{FERUSING INDEXSIEEAB SR 53
9. E—8Y. IEEERY. AR . NEIFEFRCHANOT NULLAYFIRIZRS],

o ENEBNFHERBIZSSHEENTZE, BHEBIEHNITSQLEREL
pg_terminate_backend (Z#E#FF5 IwalsenderéEfEid) RFENELLRERS, MBAIRH
ATZEIEINZI 1 280/30 F N FES . RILERRIZEREBE, E— 1 ESNFE
SHEIXR5H, £FEI—XWARNINGHE.,

o HZESHEGTIEERIRE, BiREGUCSHenable xlog_prune=on.
enable_logicalrepl_xlog_prune=on. max_size_for_xlog_retention53E=E, H
BIPEZEEFIESHIRE AERHMEBIZIGUCE Hwal_keep_segments[aElHT
HittSHIEHASHEZHFRBHEREEY, R max_size_for_xlog_retention
ATFOEHRIZEEFESEIFE AT (BREAEX/NA16MB) B
max_size_for_xlog_retention, z&Emax_size_for_xlog_retention/NFOE M ER(F
FAZ=iXE (-max_size_for_xlog_retention)/100, HpNZiEEFIEEFIKY, H
restart_|sniS4%i8 & IFFFFFFFF/FFFFFFFF, iZIASHIBIEE RS 5RERE
Bl RAERBERAEMN, BNREREFENRGIHE, SEFMER.

o FENEBEENE, RENAXEFIEREHIESESSBEV EXNANZIEEHIE
(BARIRAERRIAE ) o FEUZBIEN ENEZEEFIEAIEERRTE, RS
TR BHBZES TIEEFI AU F MU SARIRC IR ( Blrestart_sniGHIREN
FFFFFFFF/FFFFFFFF ) , SHUSTEHEHENSEE, BEVOBMCREHEX
MATEIREHENSTELEHM AR T AEE.

o  RNERKANZESHIEGEEWALA SRR SRTAHADERASTIE, SHHEE
ASWRIRFRTEERE TR, R ABERNZESEHEENITEE,
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o BEIEIMUERDNEIEREEEFIE(NIFLSNFSHIE.

o [RFSEARISONENIMENAISHIES B 21FHFM (W\0O=FRF ) , MEBH
HI A H MRS

o HEA—EBZTEASFEEENFESN, BRFTHNXEFIRAIESER, &
BGUCEEmax_files_per_processEt &R AT FEHEH = LIRAIFE

o sql_decodingi§GUPDATEE IS IDELETE+INSERTHR(E .

o MWHEEFEFZHET, EERBRFSHINHSRERFRENRE, $EEH
TR, BENHHESTESHEREX, BEITERESHNISERISIE
M; FEBETFESHSENEEXTEEMIE: HHIRTIRFIERT, ST HE
BHLEFH, SRNEEHLEH, FEVSEmRRT4BETES.
NN
a. HIEEFERFSESmE, WAlLSFESHE.

b. {&max-changes-in-memory. max-reorderbuffer-in-memory. max-txn-
in-memoryE&%, 1SR SFERIERE.
c. IRIBWSSIIMERSEFESHE, BINATEBIZ10001MFES.

SQL EREEDIERE

£Benchmarksql-5.089100warehouseifr=T, FHpg_logical_slot_get_changeshd:

o ERMRIBHIES4KIT (WRLA5MB~10MBEE ) , fRB4HEE0.3MB/s ~0.5
MB/s,

o ERFRIDHEUIES32KIT ( WIMZA40MB ~80MBHE ) , fRISIERE3IMB/s ~
5MB/s,

o ERARIDEIES256KIT ( XR£9320MB ~640MBHZE ) , fRISIERE3MB/s ~
5MB/s,

o HRMMDHIESEBIEAN, BT ER.

WX Fpg_logical_slot_peek_changes + pg_replication_slot_advance5=\,, ##rStt
BEHREL R Apg_logical_slot_get_changesRJZE R£30% ~50%

6.1.2 Z4EREISIEIN

18 FHIEIN

ZAEARAGIRINA] LA AARRZIEFSIRHIRFIS AN NEE, W “RIDERESES
£557 . ‘BENEEARTEST £, WTFEAERERLE, SQLREEEES
Z (F&RiER) B “SQLEE > REFHEER > RABERY > BIESHIRE =1
% pg_logical_slot_peek_changesgdnJifE A2 "options_name'#'options_value',
IDBCRIVEISIESE ( FH&iErm ) B “NRRFFAHIE > EFIDBCHE > Rl
BEEHAERE” ENHRfIRIEREREwithSlotOptionAIERT %,

RITRRIDFNFHTRRMBIYTEE, (BN, 1ESEHEXEIFEMIRR.
e include-xids:

RIS datadl 2B B EXIdER.

EUESEE: boolZ, BAIAMEHtrue,

- false: g ffalseld, FERBHAYdatadA~BEXIER,

- true: i®J9trueld, FEIBHAYdataFIBEXIAER.,
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skip-empty-xacts:

RIBNRRRIETERER.

BYESEE: bool®Y, BXIAENfalse,

- false: g Afalseld, EMBIARIBTESER.

- true: iR trueld, RIBINSRIETESER.
include-timestamp:

RIBEERAE S commithdiaE.

EVESEE: boolB, BKINMENfalse,

- false: g falseft, FEFBEEREEcommitAtalE .,
- true: & trueld, FEBEREEcommitAdiEE.

only-local:
EARXEBAEEE.

EUESEE: boolB, BAIAMENtrue,

- false: g HfalseRy, EMBIEAMBAETINABEE,

- true: & Atrueld, (EBAMAEE.

force-binary:

EaAZHEIEN B HREER

EUESEE: 0, BAIAMERO.

- 0: iA0RY, LANARENEHREER.

white-table-list:

HE822¥, 8aFEHTHEIEASchemafl&RS.

HEEE: 8888824 XRINFHE, FENERN, ADRGHITRES; E/R™
iﬁfﬁ*ﬁﬂ@ﬁﬂﬁﬁﬁ'tﬁ)ﬂ; SchemaZFIXRZEIL. DR, ARTFFEEEZHM. fl

select * from pg_logical_slot_peek_changes('slot1', NULL, 4096, 'white-table-list',
'public.t1,public.t2,*.t3,my_schema.*);

max-txn-in-memory:

REFEESH, BAAMB, BNESHARGTEATZENHRHITER
EUESEE: 0~10009%E8Y, BUAMENO, BIRFHBLMER.
max-reorderbuffer-in-memory

REFEESH, PAGE, HHE-REAETEEHENESZREF (B85E7F)
KT ZENSSRIEEBESHITER.

EVESEE: 0~10089%:8!, EAEANO, BIAHBLHERR,
include-user:

ESSRIBEGINIZIEATEAREESIARS . ESNARASERINAR (1
TESHNKENERAR ) , BAEESHNEMRITIEPFRSRET K,

EUESEE: boolB, BAIAMENfalse,

- false: & Afalseld, BHRIBEGINIZERERMHESHARZ.
- true: &JMtruelt, EYRIBEGINIBIEERATHIEESHNARE.
exclude-userids:

EZEHPRIOIDSH,
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EEEE: FHHEE, IEeBR52HAF/I0ID, 210IDEE, 28, FARIEH
PO'DT?EIZZ? ?Eo

e exclude-users:
EEBHEPNEIRIIER,
?X{Eﬁi: FHEXREY, EEEERAPE, BY 9k, TRIEAFPZEEEEF
£,
e dynamic-resolution:
EENSHETEZSRAFRE.
EUESEE: boolBY, EIAEtrue,

- false: igHfalselit, ZFEMBIINZEIERZ Bexclude-usersHBRAFEMMES
REFHR ISR,

- gru%: i®/9truely, HFFASMINEIEE Rexclude-usersih FIFR AR FTERTAAEE
2N
e standby-connection:
(NRBERE, EEXRHIETARS.
EYESBE: bool®, ELIAMESfalse,
- true: iRJ9truely, (NATFEESIEG, EEEVEEHNSIRERE.
- false: g AfalseRd, PRSI, FRIFEZEFENEIEED,
e sender-timeout:
(NRABBIZE, GaussDBSEFIRAYOBEREE. HZATERAIRBWEIE
T%ﬁgﬁiﬁ%’ BERIREEMEL, FRMANERRINERE. 2UAER

BUESEE: 0~214748364789intE!, BRUMEEBUATGUCSH
logical_sender_timeoutfIEcEE -

e change-log-max-len:
BEHTEFRKE LIRS, RAFD, (NFHTHEEEX, RITHEBRSQLE
HRIBER . NRPRMIBERKERBI LR, NSHEHBREHDEA/NA1024F
THRFHEF. SRSBINREFESA, TESMELLRNFRIEIIRERAE
€, AEWRER/NF1024898,
EESBHE: 1~65535, ZKIMEH4096,

e max-decode-to-sender-cache-num:
FTRIEASNEFRNEE, (FHTRIEE, BITRBNSQLEREEIEST
. BEFPHEEREAREBIXEER, FARENFREESEENER, &
JUISES=2E97 8
BVESEE: 1~65535, ERIME/94096,
e enable-heartbeat:
(NntEmegE, AEREERHOBBEE.
EYESBE: bool®, EAINMEfalse,
- true: i®Jgtrueld, BWHOPEE.
- false: igffalseft, gt OBKEE.
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EFBOHATIEIR, MWANKIEHITEBZSOMBAETUTENT: THERAEEEFRR
hFREHEROMARE, ZRECHATRERE, 23IE8FHuUint64LELSN, TR
KiEOHNZEAEAHEEAIWALAEERMAE,; 8FHuint6MEERLSN, FrgEOBLSIE
HERZIESERHNIWALBENMNE; 8FHint64LEMEE; (M1970F1B1BFHE ) ,
ETRRIERINES AT E S AT AR ER . X T HBERS: NRETHH
BXNAEHF, NEEXITEXTHEISONE it EAENLERLGH0, BNEELEER
5. BRRET I TE:

- - uint64 uint64 int64.
Zists RS SRR R int32 | int64 | 'n’ ‘F
T & ‘ uuuuu ‘ nnnnn ‘ latest_decode_lsn | latest_flush_lsn | latest_decode_time ‘
text/json+ HEEE Sint32 len wintE4 e char* “HeartBeat: latest decade lsn: XX, Iate.stjlushjsn. XX, o
latest_decoded_wal_time: XX
char* “HeartBeat: latest_decode_lsn: XX, latest_flush_lsn: XX,
text/json+3EiEE latest_decoded_wal_time: XX*

parallel-decode-num:
NADBLREE, FHITEBAIDecoderXiZs 8 ; RFAREEBIAE FIIEIR
TR, (REVETEE

BESEE: 1~2089int2Y, BVIRREREARISITEEHITRD, BERERN
FEFTHD, FAMENT.

A

Hparallel-decode-numAEeE ( BIABKIAMET ) SkEXEEN1AT, TR “FFTME
57 PRNEIRATERE .

output-order:

(NREDIREEN, EREACNIFRLFLNER; RARLEARZR T
BEIER, (NRBEEETEE .

EUESEE: 0sk1AYIntE, EAIAMEHO,

- 0: ZHO0RT, fRIDLERIZIBESHICOMMIT LSNHEF, YB{XMBIEBEHE
Aconfirmed_csnFER0 (BIARER ) RWEERIZAE, UK.

- 1 RPN, MRIBERIZIRESAICSNAR, HB{NHBELEFIERN
confirmed_csnF{E AEZERAERIZAN, BUIREE

auto-advance:
NARXEBREEY, AREEARFETHHSIESHIE,
BUESEE: boolBY, ELA(ESfalse,

- true: iRAtruely, ABREBTERAEREIRBFAEESN, #HitE
BEHIERSRAREME.

- false: g Afalseld, TERXBEH W SEARABTHAZOEHSESHIE.
skip-generated-columns:

ZIERREEISH, BTINIEMSIRYEL . XYUPDATERIDELETERYIATTET
X, tANTERESmH AR

HUESEE: bool®Y, EXIAMEJfalse,
- true: i&Atruely, FEHERLTIRIMERIEER .
- false: & afalseld, MtEAEREFIAIRRRDLEER
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ER{THEED

e force-binary:

EEUTHHFIBNBEREER, HNARESEENAEITH.

- HYERZEREpg_logical_slot_get_binary_changes#]
pg_logical_slot_peek_binary_changes:
EUESEE: boolZ, BAINMENfalse, WWELLIFEN, HLATHHIEI L
FRIBEER

- HYRFKFREpg_logical_slot_get_changes. pg_logical_slot_peek_changes
#pg_logical_get_area_changes:

BETEE: {XEXfalsef8ATboolE . LANAAEHHILARIDEER

- FIRIURERS:
EYESSHE: boolZY, EiiMEJfalse, HMETEFEN, AN AREI R
ﬁgé:é: o

FTRERD
LA TR EEIN RIS E .
e decode-style:
EERRIIE0,
EUESEE: charBUR0=F#F)'. 't'3'b', HBMTRISONIETL, TEXTARZUR Z#HHINg
. BUAER'D BRI ZHFIEUEERT

STFISONIEUFOTEXTAS AR, ABIE AL EIMATHIRIRLER S, SREDE
AHIBIAFETHEMAIIN2RFRZFBEFASFHH ( FEE1Zuint32358 S A4
FT, OREARIXARIDLEE ) , 8FTHuint64XFEMERIsn ( beginXdiizfirst_lsn,
commit¥gizend_lsn, EBASITRIZFZIERAIISN)

SRR 01 (2025-08-22) WIS © AT BRABRAT 122



=HUEZE GaussDB

FEiER (&EH=_V2.0-3x) 6 BtEEH|

(AR

TR0 R :

1. BAFBRARETRIEDRNDIBHEFEP (£ ) HEZMRERMF (75 ) AIRDE
RODFTH, ZENRAORRSFHIREDLER

2. ETR8FETuinte4XFEMERMIsn ( beginddRzfirst_lsn, commit¥fiiend_lsn, Eftip=Xdm
ZEEEMIsN) .

3. ETRIFZHRIEEE5MB/C/I/U/D, £ 54tFEbegin/commit/insert/update/delete,
4. EILFHIBAY,
1. EETRRRI8FTIuint644LZFRCSN,
2. ETRBISETuint64{LE irst_Lsn,
3. [ZEBRAENAR | # R FHFEBURAT, WRREBEAFHUIN2RRZES
commitBBEKE, BEEFRETFZKENFHFANEEFES.
4. [ZEBHAENER | #E RN FHFEURAN, WRREEAFHUING2RRZESH
FEKE, BERFRTZKENFHAESHBFREF.

5. FAZEINUEEHRIESED, E T REA1FUFEPHMENEDENSRE, PRERE
HORDEREBRIES, FURARIRTTH .

5. E3LFHACH:
1. [ZEHAER ]| ETRIFDFEBUMRIX, WKEREEAIBFE T uint64FERxid,
2. [ZEHAEER ] F RN FBEEUMRAT, URKEREEIFDUIN32RRITEEEK
E, BEEZFRTFZKENFHANBEFHE,
3. AMMELAXAEN, —NCOMMITEERILZ EulanEEMESIMBLER, BT
RN FHFENRAPNERTZARNDERERS, NMRAFNRTZHIRBRILER,
6. 3L FE/91/U/DAY:
1. ETER2FBuint16/8ZF&SchemaZUEKE .
2. ZIE EIAKEIEESchemasZ o
3. ETRBI2FESuint16ftEtable Z R E
4. 1288 FIAMKEiEEtabled,
5

[ ZBBD ARER | HE TR FHFEURANKRIHFHTTHE, MRHORFEIETAH,
XEBFERIEHTTAH,

1. ETRRRFTHuint1 6T ZITEFZTERBAIZIZL, iShattrnum,
2. LUFRigESattrnumiX,

1. ETFR2FFHuint1 6 RIIZHNKE

2. 2B EIRKEIZESIE.

3. ETRAFTUInt32(0RAFIFIZREIAI0Id .

4

. ETRAFDBUINB2RFZHEIFIANE ( LLZHFEBEE ) MKE, IRA
OXFFFFFFFFUIZRRNULL, dNSRAONZFTFKENOZERTER,

5. R EIRKEIZESIE,

6. EAZEINAUREHISED, &R FOFEUNRAPURTZIRLFERELD, MR
HFNZRTRIZAREEDER .

sending-batch:

EERAERE.

EEEE: 0z1m9intE, BAIAMEAO,

- 0: IRAORY, BREFEFRKEMBLER.

- 1A, FRRBERIZNERTMBUIERIEMFBER

FEMERXIZSES, SFEEINATTUE, EERNSEFESEZEISH
II—uint32288Y, RRAEZBBERKE (KETESHFIAINt32288 ) ,
PAR—Nuint642358Y, RRHBIARRDEE REXI MAYIsn,
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k|

FECSNZ##RS ( Bloutput-orderi@&E A1) 72T, #ERXVRFENESH
(AMNBE— I ESESER/NIETERBIELRX ) , IRSFERtERXN
BEEE—HRBRXZ 1 ESS, BBEGINHICOMMITIEAAREH#HERIX,

e parallel-queue-size:
EEHTEERBEIZEHITRERIINKE,
EVESEE: 2~1024R9int2Y, B0 %E=, BIAER128,
PAFH< EFRNRISEIZRIRNFERSEERX.

e logical-reader-bind-cpu:
reader ZFE4PECPUIZSHISE
EUESEE: -1~65535, AMERZSHNATREM,

BIN-T, ARGz, -1 AAIFNRE, RSNBFRENSSZEZELIA, 724
SIRMOERIE . SPMEEPERD— M SEZERENE, NMSRMEETE.

e logical-decoder-bind-cpu-index:
IR ARG E cpuiz SHISE .
BUESEE: -1~65535, AMERIZSHN ARG,

BN -1, Rz, 1A FRE, RSNIBRENRDEEZRUARENT
[cputz#l - FTIZIEMDE], FAARIRMOERE .

NEERIRSSHIG, MiEZRESRORIEEIN—,
ENEEPER— T RESHZZRENE, NMSHIEETRE.
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GaussDBEH{TIZIEMBFIHERIMAY, SERAAERCPURIR, BX&EIWalwriter,
WalSender. WALreceiver. pageredogfisbF4aEfRA, WNREEIGIXLAIRIZTHIEEE
ERCPULIETT, AILURD R ERGAELIENENIRCPU, SREF R HRIIME
ﬁ‘égﬁ, NiEEREGIBRE, WRFHSEMEEER, IRBLITEMZAEGIHTE
B,

o SHEH:

1. 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 o U A~ WwWN

logical-decoder-bind-cpu-index=21

o HfIh1.2.3456BIIGUCTRIRE, FRIESU
gs_guc set -Z datanode -N all -1 all -¢ “walwriter_cpu_bind=1" ,
¥E45Ah7 818IT I DBCE Fim AR AR RS A KT .

o Efdhiwalwriter_cpu_bind=1EREZ&IEE1SCPULLIE T,

cpuorderbind:7-14E AALERIF MERHORGIETSE145CPU, WNSEERAICPUR
7, WFHGENELRERS 55,

logical-decoder-bind-cpu-index& HFCAILTEM 21 SCPUIKIRFHIALIE, B4Rk
RILIE D BUEBE21. 22, 23, RS,

o HEBENZE— M EESA—1CPU,
o FIEHMGHR, PSP EESERE—1CPULRERETFRMEES K.
o TLUEEIscpuiFLEE “CPU(s):” {SHIE CIMERICPUBEEZ DEL

gPUi;&iﬁ’f%b%ﬂﬁﬁz%mu*i%i)‘iﬁﬁﬁlttﬁﬁﬂ&%lﬂ%, LEATESFEREOAEE ( FH1T88
a1

6.1.3 (£ SQL &R HITIZIE/ED

BREP R

GaussDBAEJLAUBISARASQLEREL, HTEUEE. MIFR. HEHZEEHIE, REVEDERY

E =

LAEBREPLICATIONIPRAIF R E R GaussDBEIREFE T =

{ERIN T B IE IR .
gsql -U user1 -d gaussdb -p 76000 -r

Hep, userl JAFE, gaussdbNFEBRIERAVEUEESRTR, 16000 0EEEROS,
P RIESEPR B &R .

B ZFRAslot FIBIES IR

gaussdb=# SELECT * FROM pg_create_logical_replication_slot('slot7', 'mppdb_decoding);
slotname | xlog_position
+
slot1 | 0/601C150
(1 row)

$RA TEEIREEPEERL, HRFPEALE,
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gaussdb=# CREATE TABLE t(a int PRIMARY KEY, b int);
gaussdb=# INSERT INTO t VALUES(3,3);

SIS EENEFEslot1fRRDER , FRIBSEIN4096,
(AT
B RIS 252 B ARADELN .

gaussdb=# SELECT * FROM pg_logical_slot_peek_changes('slot7', NULL, 4096);
location | xid | data

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)

6 MrxZiEEHEslot1,
gaussdb=# SELECT * FROM pg_drop_replication_slot('slotT');
pg_drop_replication_slot

(1 row)

St
6.1.4 FRAMIUELSCIENEZEE T

FE=HEFTRBERNZEMRBMGaussDBIENZIE HEEEIXNIREIRERIM . X3
FEFIDBCEZMIEFNEFITE, BIMUBIEESE (FkiEm ) F ‘NAEFFA

) =

#ig > ETIDBCH R > =l BEEFIRERA” &1,
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