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1.1 2= RE

1.1.1 #hiA

EEMUNER—FIMCHTEERFIMICRENSR, BERFINSERIBEIEHE
HHHEEI FIA.

Sl ESYMLELIEEFICREATE TABLE ASIEiZ—3 (1FIHEEN ( FFAISRE ) /Y

“SQLE&# > SQLiE% > CREATE TABLE AS” &5 ) , AN EMHMNEISE
NodeGroupBlliE . £E¥AEIRIBIZEIAFGTM-FreefIEXLIR

1.1.2 SZFFLUR

2 iFn=

2527

BEEEMHCRE T ISINEIIEE SCREATE TABLE ASIEA—E.
e EMHRER LIEES .

AILAEEEYMIE LRZERS],

Z#Fanalyze. explain,

ESMHEARZIFNodeGroup,,
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AR EIBRI IR, RZSERIE.
o  Ustore5|ERTIFEEMRERICIEFER

2R
o GIELEMUNEMERNERVRTEFMBDON EBEN, EXFiEnodegroupis
JWAinstallation group.,
o ZEVMLUERIRIFT. RFRESREPSLEERINERIB, ECHIERNEN SR
Zikx, FEIRWSSZIE, BRILHT4L.,

1.1.3 {£F

X =62
o BUESBMHNE

CREATE MATERIALIZED VIEW view_name AS query;

o RIFESWMHLMNE

REFRESH MATERIALIZED VIEW view_name;

o HBR¥ILALE

DROP MATERIALIZED VIEW view_name;

o HTEYMHUIE

SELECT * FROM view_name;

SHI5A
e view_name
ZRIZAIMHARES .
BEEE: FHH, EFSRRTRHGEZIE.
e AS query

—/NSELECT VALUESER ST E —ME1TTREIFAISELECTZ VALUESEIGRY
EXECUTEES .

ANl
- AT

gaussdb=# set enable_default_ustore_table=off;

- R

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

-- B SIRE
gaussdb=# CREATE MATERIALIZED VIEW mv AS select count(*) from t1;
CREATE MATERIALIZED VIEW

-- EIIYIELS
gaussdb=# SELECT * FROM mv;
count

-~ BREMCARE P E RN SR
gaussdb=# INSERT INTO t1 VALUES(3, 3);

-- WS EME SR
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gaussdb=# REFRESH MATERIALIZED VIEW myv;
REFRESH MATERIALIZED VIEW

-- BEMHIESER
gaussdb=# SELECT * FROM mv;
count

-- HIBRIICANE, MIRRER

gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;

DROP TABLE

1.2 IZSYMCAE]

1.2.1 bk

IBREVMHCRERTLIIMHUAIEIRERIF, FEAFFIRITIES, RIFFICIREE—
ERRS Al RIS SR .

S52St2MUCRERNARET BaE ST MBI Fr=E/)\ . BatiREel
FEDNIFERIEIEDEUNION ALLIEE,

1.2.2 ZFFNLUR

552 537/ =
o HBXRBEIGEM,
o ZNEBEXREFAIUNION ALL,
o TEMMHMIE LGRS,
o XPWMEAREIFHITANALYZERRIE
o IEEYIIESMFEEENdeGrouptliE (IMEZNEEXEER/ER—
NodeGroup, HETFiX/1"NodeGroup#{TeliE )
F5n=

o WMEAIEIRARSZIFEStreamityl], 2FKjoini&EfZitkILAKsubqueryitkl,

e FRFIEWITHF A . GROUP BYFA. ORDER BYFA. LIMITFA. WINDOWF
). DISTINCTEF. AGGEF, AZIFFRUNION ALLIMIFEIL,

o [RBEIDALTERIRIEIN, ASTHERIMIUMEIFERMEXRZSEHDDURIF,

o CIEMHERTIEEMHIAE SR,

o FEIIICREIBMEIRE, RFEMED.

o T #FRAIAATER/hashbucket/unlog/s3 XRBIZMMUME, Rz FhashB k.
o  AIFMHRERELZE (MCIRE LEZMURE ) .

o  F3FFUNLOGGEDZERIFMIMEANE, RSZFFWITHIEX.

o Ustore5|EARTIFEEMICIRERICIZEFIER
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2R

o MMLIREENXINRAIUNION ALL, NEFENFENFERAFARIER, BSE
ROMYIERE . MURERNDHIISBMESHSEERER.

o WMEAIEIEXRIFILRB SRR DM,

o ESVMHHIERICIE. 2ERF. BRIEPSEERNSRAIMN, SMHCRE
AIEMFIUNION ALL, FEFREZBIE, BRILHTE,

1.2.3 &

IEAET
o BURRIERYILIE

CREATE INCREMENTAL MATERIALIZED VIEW view_name AS query;

o =EERIFFMICIE

REFRESH MATERIALIZED VIEW view_name;
o EERIFMARE

REFRESH INCREMENTAL MATERIALIZED VIEW view_name;

o MIBRMLALE

DROP MATERIALIZED VIEW view_name;

o HTEYMHNIE

SELECT * FROM view_name;

SRR

e view_name

Z0IZMHARES .

BEEE: FHH, EFaRRGRIHREIE.
e AS query

—/NSELECT VALUES#R ST E —Ma1TTREIFAISELECTZ VALUESEIHRY
EXECUTEES .

ANl

-- B RAIBAIASEY
gaussdb=# SET enable_default_ustore_table=off;

-- EEHE

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

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

- FNEHE
gaussdb=# INSERT INTO t1 VALUES(3, 3);
INSERT 0 1

-- IRERIFTDCARE
gaussdb=# REFRESH INCREMENTAL MATERIALIZED VIEW myv;
REFRESH MATERIALIZED VIEW

-- EIEYHIEILER
gaussdb=# SELECT * FROM mv;
cl|c2

SASRRAS 01 (2025-12-09) WRIERE © LEARITERARERAF 4
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-- AR
gaussdb=# INSERT INTO t1 VALUES(4, 4);
INSERT 0 1

-- EERIFYMARE
gaussdb=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

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

-- PRI, MIRRER

gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;

DROP TABLE

SASRRAS 01 (2025-12-09) WRIERE © LEARITERARERAF 5
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REFESHEES

2.1 ZESFEEIHE

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

a. SQLEZHEAHIEIE, ELENINSERT.. VALUES ('data’)i&x+ a3 'data’
b. MEIRERFZImREINEIILER, WHITSELECTIEZREIIE ISR
(0 #5488
EEHIEESERT, WSQUEEFETFINZINEIERTINEG, WEHIEERSRRE]
HEF NS B DR TR .
o FIFR: FIEHYIZFEHTING, B HHIRERERTSHEREDSAN,
5 A NI TERUR IR SS i
o FEA: FIZPHTZAMNE, FZHMINPZAEEELENFFE. FUEER
HMESBiNAaIMEZAERE, LSCHIXYIZHAHITIIRE
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)?:
Ek}
et
4

I SRR
=4
I
ij]ﬂ@

F|EEA
lﬂn@

INSERT ... {‘plain’} INSERT ... (‘plain’) INSERT ... (‘cipher’)

ez F e e HiEFERRS IR

BAKRIE

EFERAEZSHIEENSRES, TERECFENTEMNNER, AT (2.1) NMEBEER
2o {iﬁﬁgsq URERSEUERE . EAIDBCREESEIEEETNA ﬁéfEEH%FH Eo

—. EERHEMR: B, BPEEEHERRSTEREER. EHERNA
&, FESHEDEZRRISH, LUHEEIREEER.

—. P{TDDLRRR: TEARKER, B RERESEIEENEREEARONEN EZBEM
IR, REENFHIEERPEIININET . EXERRFIERIREF, Fin
18 E—FERERRIIERR

=. WTDMLINER: ERIZENNZERE, FRTEENITESERRFINSERT,
SELECT. UPDATE. DELETEEFIE L. HIREIRSBEIRIE E—MERRIINZENX BED
SITINZZF RRIEE R TINRERE .

. EEMER: ROXMPRINZER. JIEBREER.
mA 73] HiREEWED ShEpEE BB IRS 5

[ |1 ptrasn
| |2 mnETEEns

— ERETEHHE —

3. BRI R AR
4.1 fEHAsFA, EXEEHR
4.2 HAFTETARRE

4.3 TEHTERER
— . oo | |31 EMseLiEE), EXFIER

5.2 HAiFIERA
5.3 ERTEANESEH

5.4 TEMBIEAGE., FIESHEST
6. fEMAsLE ), EXIIES

7.1 EHseUER), FIERGA A/ 5
7.2 ERIEAES, FRERES, FREHET

7.3 TEAERARE S RN

7.4 SRS SR IR E (L Pk E A R AR

= HITDMLEER

m- ﬁi&lﬁ‘i&-{ 8. fEFisquEEl, MERINES. PR, TEH

mpA {53i] HiRE=mED Sh AP EE iR B RS 5
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SR EEHMER
ERMERAZESEIEER, SFERIINIEAEERSERED—NEER, £HU
T:
o WHNBRG=

a. ERMKS: HAEAREM, iiﬂﬂ#ﬁik’&%

b. EIEFAF: BRFHNBMANERS", E"BF"H, B elZAF "%
BIEZ—NAMAR, IREIAMESS, #jJIAMﬁEF'%H%—A 'ARA", AEX
FAPZEIRIR(E R " SUREIN RS TR -
ﬁ;ﬁrﬁmiﬂiﬁ ;

¥ o w2
o= | :}< e
BR L =2
—BHHAERS
;
REE BREEE © e w4

BRI,

¢ BRHAF: SRONSSTE, EEAMBRERSEE, EEFE—$
AEEMIAMAIPHHTER . [REREIEZIAMAIFSER

d RN MEEEEEETIAE, B REE RANRE M A
9, BEEH.

e BEEESAID: MMARERHRE, SATHEBEINEAID, HELEER
MR, BRETHAD, MIREIRHAET RestulEOIBITZE
T&hl\%ﬂo

#&n wE Lot o] L. ERunes FREERR pra 210} e

FEMERRE, FHYERNESHIERENSH, LLNAMBRE., IBIDF
2. iﬁ?ﬂiﬁ%ﬂﬁﬁlﬂ%{ﬁwﬁfi‘t AL ABENSHIHESHEEETE, &
BEHEP—MSEE . FTREBRNBITIREUX LS

o FHI— akski\iE

a. AK, SK: BEEFREAT ‘EHE7 , BEaLABEFRE, #A ‘BiE
IE” , R R, @Y “HEhaEA” SIEBAKSSK, tliETRE
T#HZ4A (BIAKSSK) .
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2 REFTSHEEN

RIS HHER @

PR = BRG] 13

&8 £R H

INEID: FEAREHET, BHALAARE, FEAN ‘BRHEIE" , B
& “APIEIE” BIRJ#E] “IREID”

e Q

IFED (= GE = FBEE =

e B sn-

KMSHRSSg81biIE: https://kms.IRE.myhuaweicloud.com/v1.0/IRHID/
kms,

o BT KSEIHAL

a.

IAMEBFRE. KS#&. I, IMBID: AEA=ENaT, RHAa AR

2, FHEN “BRVEIE” , BRI TEFRNE, ZRERGRE4ANSH:
IAMAF®Z. kS8, IﬁE\IﬁEIDo

APIEIE @

O SLHTHS, IANTRFIRENERES, ButxE

)
0
S O #2D a
2]
S
EE Q
o
R HED = BE = FERE (=

IAMBRSS21BiIE: https://iam JAH.myhuaweicloud.com/v3/auth/tokens.,

IAMBBFPZTS: IAMBARP&XIMAYZE

KMSHRSSgttbtib: https://kms. IR E.myhuaweicloud.com/v1.0/IREID/
kms,

2.2 {§H gsql I ERSEURERE

HAT sQLiEq

HITATHISQUIEDRT, BHREIRRIEMERH, FRIANHRIERRNSH.

ARBLREAIRITRIZESG, NMERNERESEEESL, 8E=1TME.: FH
DDLMEZ . {EFDMLINER . iBIEMER o

TR EENERE, AEY-CCHAREESHX

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

N5k 01 (2025-12-09)

WRIERE © LEARITERARERAF 9



Z=H#IEZE GaussDB
151418r ( HFH_V2.0-8x) 21

N

5518

)?:
Ek}
et
48

0

B2 BT IREILNEERINSE
EE: MkeyTypeZfFEEFE, AEMIRT, AEMITHE, BlgsqlTELIEIRS

TUIE/&O
EREZFFRNEL T, RMAESNNSHINHESHEEETE, mREP—H
PRE=v 1] 8

o TAIEST— akskiAilE

gaussdb=# \key_info keyType=huawei_kms,kmsProjectld={Ifi § D},ak={AK},sk={SK}
SEERE: EREZHEMBRNE TUITREMEXSE: INBID. AK. SK,

M5 \key_info
keyType=huawei_kms,kmsProjectld=0b59929e8100268a2f22c01429802728,ak
=XMAUMJY******DFWLQW,sk=gabrO8Ix1Q4uB*******+2gf80mulzUX

o INEART KSEIHIAILE
gaussdb=# \key_info keyType=huawei_kms,iamUrl={IAMBR332&itb1it} iamUser={IAMEF
£&},iamPassword={IAMF P #£3},iamDomain={lk 553} kmsProject={INH}
SEERE: EREZEMERNE TUITREMEXSH: IAMARSS =St . IAMAR
Z. IAMVARZEBR. kS8, I8,

M5 \key_info keyType=huawei_kms,iamUrl=https://iam.example.com/v3/
auth/

tokens,iamUser=test,iamPassword=********* iamDomain=test_account,kmsProje
Cct=xxx

£33 EXEZER

EEREERANER, BRRSCERFFHEER, MTNEZIZBEEPIERX
SEEMEEEIRES, BHEURRE. ZELFEESE: (FAiER )+ “SqL
2% > SQLiEj% > CREATE CLIENT MASTER KEY” EZ15,

gaussdb=# CREATE CLIENT MASTER KEY cmk1 WITH ( KEY_STORE = huawei_kms , KEY_PATH = {KMSBE%%
22ttt} /{Z558IDY, ALGORITHM = AES_256);

CREATE CLIENT MASTER KEY

o  SHUGAEL: SRHEZRBEMEBNEBTUREII TSE: KMSERSSSEHE . 2348
ID,

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

LR ENINEH

SR E—SE XRERRNE . FMEESE: (FRISE) P “SQLeE >
SQLi&i% > CREATE COLUMN ENCRYPTION KEY” 5

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

$I|S EXINEZR

Aorpidh, BIiEEEERFnameRcredit_card ANE
gaussdb=# CREATE TABLE creditcard_info (
id_number int,
name text encrypted with (column_encryption_key = cek1, encryption_type = DETERMINISTIC),
credit_card varchar(19) encrypted with (column_encryption_key = cek1, encryption_type =
DETERMINISTIC));
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id_number' as the distribution column by
default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE

M HGRAS 01 (2025-12-09) WA © EARTERABIRAE 10
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-- EIERSANGE

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

INSERT 0 1

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

INSERT 0 1

-- NInEERHEIHE

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

id_number | name | credit_card
+ +

1| joe | 6217986500001288393

-- EfINEERP IR

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

UPDATE 1

-- xRS —5II0ES)

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

ALTER TABLE

-- NEHIBR—5110Z5)

gaussdb=# ALTER TABLE creditcard_info DROP COLUMN age;

ALTER TABLE

- NEGERFEAEZHRER
gaussdb=# SELECT * FROM gs_client_global_keys;

global_key_name | key_namespace | key_owner | key_acl |

+ + + +

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

(1 rows)

- NRRERHERFIERER

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 |
(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
iBIERTER
-- IpRANZESR

gaussdb=# DROP TABLE creditcard_info;
DROP TABLE

-- BIERIEER
gaussdb=# DROP COLUMN ENCRYPTION KEY cek1;
DROP COLUMN ENCRYPTION KEY

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

-

N5k 01 (2025-12-09)

WRIERE © LEARITERARERAF

11



=HUEZE GaussDB

1R (H_V2.0-8x) 2 551

B
ot
4

=== P
Hifex

ki

2.3 {3 IDBC I {EZAEIEE

Bt JDBC IXzh

1. 3RBUDBCIRzNE), JDBCIREDIRENR(ERRISE ( FARtsm ) F “NARFFAH
2> BEFIDBCHA™ K™ NARFFLRYIE > #FaMSE > IDBCHREME™ &
o
BSHUEE S IFR0)DBCIRENE Sgsjdbed.jar. opengaussjdbc.jar. gscejdbc.jaro
- gscejdbc.jar ( BRNNSZIFEUlerOSIER S ) © FEEAH

“com.huawei.gaussdb.jdbc.Driver” , ¥IEEEREAUrlFIZ S
“jdbc:gaussdb” , ESIARMETFERMIRENE . AEAYavaftiaRBIRIAEE
Fgscejdbc.jarg,

- gaussdbjdbc.jar: F2Z7H “com.huawei.gaussdb.jdbc.Driver” , HiREEZE
ERurlgig s “jdbcgaussdb” , IWIRENELIS BT B ESEIREE R EMNERY
IBEARRAKERE, FEFNECELD_LIBRARY_PATHIRIEE S,

- gaussdbjdbc-JRE7.jar: FE3EZA “com.huawei.gaussdb.jdbc.Driver” , %
EEIEENUrEIZER “jdbcgaussdb” , #EIDK1.73R1E{#EHgaussdbjdbe-
JRE7 jarEd, WIRGNESET]EESEIEEREINEAINIRERXAIREE,
EEFECELD_LIBRARY_PATHIMETE,

() #BA
HithiFeal: B5EIRESFNIDBCRE B IFE MRS HIRah & gsjdbcd jar .
opengaussjdbc.jar,
e gsjdbcdjar: E£2££J “org.postgresql.Driver” , HBEESERENUrlFISES
“jdbc:postgresql”
e opengaussjdbcjar: FZEZH “com.huawei.opengauss.jdbc.Driver” , HiBEEEERI
urlgila “jdbc.opengauss”
2. ECELD_LIBRARY_PATH,
SAIHE I DBCIREER], BESZERETELD_LIBRARY_PATH,
- {#Fgscejdbc.jarik=EAT, gscejdbcjarikahBRESEHIEERENKEIES
BalEHEZIBRE T, HAEARESIEEEEEIERERIIHEME .
- {#Fgaussdbjdbc.jar. gaussdbjdbc-JRE7.jar. opengaussjdbc.jarg;
gsjdbcd.jarflt, FERAIHEEERIGaussDB-Kernel FIEERAS IRER

FhRAS_64bit_libpg.tar.gzfEREEBEEEHEEBE R, FISIbXERRER
FRKZR, BINZELD_LIBRARY PATHIAEZ =/,

A R

BRI SFEAIDBCRENEATEES System.loadLibraryi¥ R, LARIAIEDS
£LD_LIBRARY_PATHRSE—LSCIEERINANEERIR, BN EFERMBRIE
NEESKIMENERIZER . BERITHRZISEjava.library.path, FTES
LD_LIBRARY_PATHHIZEE—L5CERIRIRIT—HL

{EEgscejdbc.jarfit, jvminEiclassMFBEKIR R Fthlibstdc++E, HFBRZESN
gscejdbcjara B EHIESEHIBRERBRIEIESE ( BiElibstdc++ZE ) FIAPIRER
LD_LIBRARY PATHERR T, tNBRKMESMA RAERAAIE, UE XIS IR
KiiE, BXARBRIRIIERE#FER.
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17 SQL ET

WITATHISQLERR], BRRCIZRIERTER, FEAREEZIBIISE.
AT UURZBRIRITRIZERA, NMRINERESEIEESL, S8IE=1TMEK: FA
DDLPER . {FFADMLINER . SSIBEMER .

IDBCHAFSIEESIHRIFMF—ERIEDESE (FRiER ) b “NRAREFRFLHE
> BEFIDBCHER” &1,

BSHIREEEERSH

enable_ce: StringZE8! , HRigEZenable_ce R RAHBEEBST*XK,
enable_ce=1RRITESEHEEOELRE .

/1 LA FB#ILAgscejdbe jar3Ra7affl, WNSR{ERRELIKENEL, (NFIEIRENEZFIEIREEIERAIUr RIS o
// gsjdbc4.jar: E£2529 “org.postgresql.Driver” , HEEEZENurlEiZEs “jdbcpostgresgl” .

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

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

// gaussdbjdbc-JRE7 jar: FZEZH “com.huawei.gaussdb.jdbc.Driver” , EiEEEEZEAIUrEIZ A
“jdbc:gaussdb”

public static void main(String[] args) {
/] IKEhE
String driver = "com.huawei.gaussdb.jdbc.Driver";
/] BUREEIEIZIIATE . enable_ce=1 RANIFESHETINERSES
String sourceURL = "jdbc:gaussdb://127.0.0.1:8000/postgres?enable_ce=1";
/] FEIREIEEUSER. PASSWORDS BIECERFZ %S
String username = System.getenv("USER");
String passwd = System.getenv("PASSWORD");
Connection conn = null;
try {
/1 DNE3RzN
Class.forName(driver);
/] CUEERE
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
/] BIEERENR

Statement stmt = conn.createStatement();

[ RERRIERARNSE

[ MR ER2F SR, IEEEEAR 1 M5 TURIR]

[ WNEBT— akskiMiE (£ EZSAMEBNE T AEREMEXS4: IBID. AK. SK)
conn.setClientinfo("key_info", "keyType=huawei_kms, kmsProjectld={IRH D}, ak={AK}, sk={SK}");

[* M
conn.setClientInfo("key_info",
"keyType=huawei_kms,kmsProjectld=0b59929e8100268a2f22c01429802728," +
"ak=XMAUMJY*****DFWLQW, sk=gabrO8Ix1Q4uB*******2gf80mulzUX,");
*/
[NERRZ WEZAE ( ERFEZSENENE 7T ITREEXSE: IAMBRS 8t IAMBR
2. IAMEFERE. kSE. T8 )
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"lamUrl={IAMARS328Hbht}," +
"iamUser={IAMEF{&}," +
"iamPassword={IAMFPZf3}," +
"iamDomain={lkS}," +
"kmsProject={InE}");
[+
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"iamUrl=https://iam.example.com/v3/auth/tokens," +
"lamUser=test," +
"lamPassword=>*rrkikak 1y
"iamDomain=test_account," +
"kmsProject=xxx");

i
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Ek}
&t
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[ BYERSE: cmk1 AEZREF, TEITHS

/] ERLEFAN RN A T WMTIRERIN F 24 KMSBRS3258Htbtit . #5A1D

int rc = stmt.executeUpdate("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE =
huawei_kms , KEY_PATH = '{KMSBRS3&&ithtit}/{Z$8ID}, ALGORITHM = AES_256);");

/*
KEY_PATH7R=#: https://kms.cn-north-4.myhuaweicloud.com/
v1.0/0b59929e8100268a2f22c01429802728/kms/9a262917-8b31-41af-a1e0-a53235f32de9
ERE: EERTEENE, ZRRSEERFFRERR, WTAEEZREEEEHEXER
FEERUERES, HEUERRE
12 KEY_PATHIZZiESE: (FFAISE ) b “SQLE®E > SQLEE > CREATE CLIENT
MASTER KEY” &15
/] EXFIMZZSH: FIZBH E—SOIRNERBINE . FMEESE: (FiEE )+ “‘SQLe®
> SQLiE;% > CREATE COLUMN ENCRYPTION KEY” &5
int rc2 = stmt.executeUpdate("CREATE COLUMN ENCRYPTION KEY ImgCEK1 WITH VALUES
(CLIENT_MASTER_KEY = ImgCMK1, ALGORITHM = AES_256_GCM);");
/] XIS
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');");
/| EFNNER
ResultSet rs = null;
rs = stmt.executeQuery("select * from creditcard_info where name = 'joe';");
// BBRINZEZ
int rc5 = stmt.executeUpdate("DROP TABLE IF EXISTS creditcard_info;");
[/ BIBRFUNNZ SR
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;
}
}
AR
o (EFIDBCRMEESHIEREN, — M IEFEERNKMN—1EE, BN, FELER
EOJRESHITR.

o (FFIDBCRIFESEIBER, ARlconnectiontIBZEEEHIEETE, HEFIKER
isvalidJ5i&{RiEconnectionBEBIFE LR EHNESEEEHE, HINRERIESH
refreshClientEncryption31 (BOAEAN1), EREEFIHREESEIBTIST,
refreshClientEncryption2#m LUK E N0,

iERisValidy5 i ERIFEF =G
/] eIEiERzEconn1
Connection conn1 = DriverManager.getConnection("url","user",

/] B — N onn2 AR E PR £ B4R

// conni@iZiERisValidmIFFER, RlFrconn1Z5HER
try {

if (!conn1.isValid(60)) {

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

e.printStackTrace();

return null;

password");

}
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2 REFSHEEN

PTESFEEXNEE

HUR TR EZ O PgConnectionZ_BUFMBREEE L, LN EESHIBEENESEER
MOHITHER . MEEIREIEENI(E, J‘Eﬁ‘schema.table.columnﬁz@]ﬁﬂﬁﬁ“ :ppasve]l

FROERInEESEE

Z 2-1 #t& com.huawei.gaussdb.jdbc.jdbc.PgConnection EREIEC
BiE& IR[E{E2EY 3Z1FIDBC 4
decryptData(String ClientLogicDecryptResul | Yes

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

t

SHIRA:

e ciphertext
FEMRERIEL

e len
BMKE.

e schema

INZEFRRfEschema&FiR .
e table
InZE5ErEtable&FR,
e column

NZ3r/EcolumnZFR.
(1 #88

SEENTERRESRER, BEEN.

TIHSTLRERID, ERHEE:
o BNKENSHIFEXK,
e schema.table.columniS@EfEIIZET, IEPSIREIMEHE@AVINZSIRRIGEIESEEY

2 2-2 & com.huawei.gaussdb.jdbc.jdbc.clientlogic.ClientLogicDecryptResult ERZ]

O
BiE& EHEE | @k ¥ #5)DBC4
g!
isFailed() Boolean BEmIERELM, BHEW Yes
R[ETrue, HMIRE]
False,
getErrMsg() String REEIRER Yes
getPlaintext() String IRENVEEZ FSHIREL . Yes
getPlaintextSize() | Integer SRENE 2 IR RYBES S Yes
E.
SCHEhRZAS 01 (2025-12-09) WRINERE © L ARITERARBIRAE 15
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FiEER (2R _V2.0-8x) 2 REESEHEEN
HiE& J‘EJIE(E% fix 32§5)DBC4
ic
getOriginalType() | String SREVINZFIRIRIAEARE | Yes
8,

[ BT ARESERE . BERNEEMSREENG, UERZEONESHTHRE
import com.huawei.gaussdb.jdbc.jdbc.PgConnection;
import com.huawei.gaussdb.jdbc.jdbc.clientlogic.ClientLogicDecryptResult;

/] connHEESIEE
[/ VARREZPgConnectioniddecryptDatal5iEXI B SHITHEE , BILFIZIREMENZEXRIFTEINIES, FiRE
HIRa Rt
ClientLogicDecryptResult decrypt_res = null;
decrypt_res = ((PgConnection)conn).decryptData(ciphertext, ciphertext.length(), schemaname_str,
tablename_str, colname_str);
/| MEREIZEREBRENINSE, KWAIRIURERER, IR R IKER S E2ER
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()));

PATINERAITRYRIE SQL (56

// VFBConnectionAYprepareStatement /58I FRIRIFBEDIIR o

PreparedStatement pstmt = conn.prepareStatement("INSERT INTO creditcard_info VALUES (?, ?, ?);");
// VAFBPreparedStatementiisetShortiR ES# .

pstmt.setint(1, 2);

pstmt.setString(2, "joy");

pstmt.setString(3, "6219985678349800033");

// VAFBPreparedStatementfJexecuteUpdate 5 iEMATIRERIZESQLIEE .

int rowcount = pstmt.executeUpdate();

// FEF3PreparedStatementficlose 5 A X IATUERFIEDIIR o

pstmt.close();

HATINEZRAOHE M IR F

// A ConnectionfdprepareStatement 5% B FRIFIBEAITR
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 EHIREEEMsetShortigE2#, LAKiIERaddBatchifiAiZzFigE<EE.
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();
}
// VAFBPreparedStatementfJexecuteBatchJ5 & THIAME .
int[] rowcount = pstmt.executeBatch();
// VFBPreparedStatementiiclose 5 &K AFRFBEINR
pstmt.close();
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N TON

5518

ﬁ:
Ek}
et
48

24 IR SZEEE

BIEFES
FELxrh, TiEEidkey infoiRBiHTIMIEZHEIENS

1. {EHMgsqliT, @BiZiTan<\key_info xxxiZE .
2. {EFHIDBCHY, @idiEiEs#conn.setProperty( “key_info” , “xxx” )IRE .

PFREFNAOFRE, EIFBEIMREREEFHNIREHITEZRIISH.

4

A R

FREEFEAZSEIEEN, IR TRG L. NRUBIFER AL ZEREEESH
}E‘r ENMA’ key info’ BLE.

FRRARNETSRENHF A T:

export HUAWEI_KMS_INFO="iamUrl=https://iam.{IE }.myhuaweicloud.com/v3/auth/tokens,iamUser={IAM
HRP4a},iamPassword={IAMB P Z#3},iamDomain={IkS+Z}, kmsProject={IR B}
#1ZBEEPRIERGHERERICRNETETHNHFRER, FRIEPEIEREE,

B tNEEEROIREHERIMNEEZE, FRESRENDZNT:

1. C/C++
setenv("HIS_KMS_INFQ", "xxx");
2. GO

os.Setenv("HIS_KMS_INFO", "xxx");

SR RIR S RIS IRIE

HHIEEIRINBE N ZIAERRSBAS, PBRBKEERREANZHIRS, EEEE
o 5ZAIRS R httpsiERERYIIEH, TLJICALE%LIIE&.%HHE%E%E’J =M. B
It, FRAIEECAIER, MRKEE, BASKWIEZARSZNED . XPNBWNETT
HE5ECECAILEH,

BERE
fEkey_infoS#R9, 1EIMEBIBXSEEIT,
o f{EMHgsqlAT

gaussdb=# \key_info keyType=huawei_kms,iamUrl=https://iam.example.com/v3/auth/
tokens,iamUser={IAMEFP£3},iamPassword={IAMF P 2#3},iamDomain={Ik =73 },kmsProject={IR
B}iamCaCert=/#&12/IAMBICAIEH 344 kmsCaCert=/#&12/KMSHICAIEF 314

gaussdb=# \key_info keyType=huawei_kms,kmsProjectId={IRR B D} ak={AK}sk={SK},kmsCaCert=/i#&
2 /KMSHICAIER X 4

e {FFAIDBCRY
conn.setProperty("key_info", "keyType=huawei_kms," +

"iamUrl=https://iam.{example.com/v3/auth/tokens," +
"lamUser={IAMBF&Z}," +
"iamPassword={|IAMFBFZ3F3}," +
"lamDomain={IlkSZ}," +
"kmsProject={InH}," +
"lamCaCert=/#&12/IAMBICAIFBR {4, " +
"kmsCaCert=/#&{2/KMSHICAIEH3Z/4");
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conn.setProperty("key_info", "keyType=huawei_kms, kmsProjectld={IREID}, ak={AK}, sk={SK},
kmsCaCert=/&#2/KMSHICATEBXHA");

IREVIEH
REBD NS = B TEMIAIRAICAIES, FHREEBSHINEE. 2R, RSN

uh IR B R CAIEBRIINRE, (EnJaER AR HREERIENMX, SECALEH
TRIERER. L, ZEENNSEE THCAIER . THHAAT:

A EE

T (EMrestfullEIAIIEAMRSS, SENSFBANEZONMAIurlES, FJRERTRE
B2rhpyRMNE, ERBMEERMAIER T, NSt R ERrBE FHCAILES,

FE BMAES: FTANGEE, EEARBRF, DEANAMIRSS = IEFIKMSARSS 251t
ub, MUBRENSNSN: EREZBRE.

£R2 BRI EBREAREE, HEISSUEEHEXER, REESRATILES, $EHE

AEFITEBAS.
&« & Elam.cn-n0|'th-4.myh uaweicloud.com/v3/auth/tokens

{"error_msg”: "Incorrect IAM authentication information: z—auth—token not found”, "error_code”

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

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

8 EEEReN >
& Cookie FIFEEHEE >
0 FgE 2
« & #@ iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens
{"error_meg”: "l & e %  th-token not found”, "error_code”

iam.cn-north-4.myhuaweicloud.com

@ EEEnen
R MIAES (POSERERE
=

) Fashith, TEEE

B iHEH &

£E3 SHIEH: HIEPEERE, AJRSEINEBHNRBR, NEEEHZM L—RIESD
BIRT, ERIZIEBHEESE, EIEREMIER]XH, BIFEANER .
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514iER (H%H_V2.0-8.x) 23 (EEE

ﬁ:
Ek}
&t
48

IEBES®E: *.cn-north-4.myhuaweicloud.com

JEEIG) | HHEEED)

I
uIIF

4]

(&
il
o

AAETE

GlobalSign

GlobalSign RSA OV 551 CA 2018

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

ke

i
i
ki
I

ng
Wi

FEE

WA _HEES: SSHAOES LEERME, HEET LRSI,
R

2.5 B IFRE/FiEdiE

BSSIFRE/FEIRE, SRIRARZHFsqlfIplpgsq MIES . BT ESSZIHFE
TR eIEZA IR TRE/ FESIE AP RN, EEEMIFEESTXE],

RE/FEERRELSE (FPREE) F ‘RAFRFEEXRY ST “FEdE” &

-
To

S ETEITFREFE I RIS R Stk gs_encrypted_proc, BFFESHIR[EIRY
J?t“éﬁ)%%ﬁﬁo

EGRERFRENASE (FAER ) T “RAERNRZNE > Kok >
GS_ENCRYPTED_PROC” &5,
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BIEHITS

LB

g

S$IR3

RINZFRE/ FiEdE

IR, FALRISS WMERAgsqURFESEUERE
BlEEMNER.

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

WARUE.

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

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

BRI IFESEEE L,

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

CREATE FUNCTION

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

BEGIN

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

END; $$

LANGUAGE plpgsql;

CREATE FUNCTION

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

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

M HGRAS 01 (2025-12-09) WA © EARTERABIRAE 20
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SR (9HR_V2.0-8x) 2 REFTHEEN
(AR

1. RE/FEERERR ‘PThSEET” FEaiEaRTEhireiEmE, FItRE/FiE
g*iqﬂﬂ’\J%%\ BT EE LM BRI, MASHAEERTERS. I LMEHTAE
2Z o

2. REY/FEIRRFR “BUTHEEIIED” TSHFEXECUTE 'query' P AR ZINE IR

3. TERETURNS. INFIOUTHIS¥H, FHFRSERIIEIENEXRESE , BASHEE
R EIEEE, (BXFRERATRE,

4. EEHKEEOF, tNdbe_output.print_line () FFEIRSS int] ENHMIHAYE O A S AREIRIE,
IR BT3RS Al B S R e SR L B R A TEN i Z EUE R B RIBIAE

5. HRIARAEEYFIEEEIILANGUAGERSZISSQLANplpgsql, Fx2isCRIIAVASRAISIZE

6. AZRFERH/FESREPHITEMEGINZETIRRE/FEDRE

7. HEhRAASZ#Fdefault. DECLAREF AT SR FEIME, BASTIFXIDECLARERAYREIE
TR, BPuLAERTRERBRASH. sk EBFER.

8. A X¥Fgs_dumpXtis R INZFIaYfunction#TED o

9. AZFFERH/FEIEPCIEEA,

10. IZhRAZE SR E/F TR ISR RS .

M. BEEEEIRYY/FEIRERZIFplpgsqUE SNEZHTENX,, WFEEEFRTESIS
AYCREATE FUNCTION AS  “iBiAZE(A", BILAFICREATE FUNCTION AS $$iEiAFEAR$$E
=

12. A EESHEE IR/ FREEEEPHITIEINESEXAHRE, SIENCIEINER, &
=g, BFRTREERERSIR, ERimIEFIMEETERMESF, SHERES
R R E P NZ S EF A A LASHZ SN ZR4E .

13. FZIHERAESHIESER ( byteawithoutorderwithequalcol. byteawithoutordercol
_byteawithoutorderwithequalcol. _byteawithoutordercol ) Bl R EFIEEITIE,

14. BRRHERCEENRRE, FFREIRHENTTZEELESR, WRETURN [SETOF]
RECORD, BJLAEFHIREIAIHHERITRELEREN, WIRETURN TABLE(columnname
typenamel,...])

15. B TISRHEIZINZRHATSER S K gs_encrypted_procHiRiNSHXI M AIINZETRY
OID, FEItMFREEEEZRVERFESHILY, TEZMOIEESR.
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IR E MK AR

3.1 MRASEUREMRIE

dAbea =
B |:u§\

IRAEIERERS T XRERAE, BRPRFCRERMHER: ARHERIEEX
ek, HAFCIEEENAPREN, RRBBMMZRRII— hashdIRFFET
#iEhashiE(EE, FEAJ7Eblockchainti X TR BIZ—KBFRHERFKICHEIIN A
PRPEEEIENZET; MARXBENARRIIERIEITHBRICREE
BXRED, BFHEXREERATENFATENINTR, BItHRRICRBIKERE
o T BRI E R RANESAE -

R HSERBEAFMEHENT:

& 3-1 AP [A 3 blockchain.<schemaname>_<tablename>_hist FiE8 SHI=FER

FEBE e i) RER

rec_num bigint TRIESUREER R ERFIIITF
So

hash_ins hash16 INSERTE,UPDATEI&{EiBENBIEUETT
AYhash{d,

hash_del hash16 DELETEZ{UPDATER{/EMIBREHUEITHY
hash{&.

pre_hash hash32 HRIARHEROIERARE

% 3-2 hash_ins 5 hash_del 123N * %

- hash_ins hash_del
INSERT (V) #EAN1TRYhash | =
=18
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SR (H%H=_V2.0-8x) 3 IR ERAEIEE
- hash_ins hash_del
DELETE = (V) Ip&R{THIhashiE,
UPDATE V) FIEANEIER | (V) MBRENZ{TAYhashiE .
hash{&.

BRIEL TR
TE1 BIERENER.
fian, eliEpEXNEledgernsp,

gaussdb=# CREATE SCHEMA ledgernsp WITH BLOCKCHAIN;
() #8e

MREFECEBEMEN N EXNEBEXNABHESER, NFHiREenable_ledger&#Jgon,
enable_ledgerZIASE D off

T2 aEREXEX T RIEmENRFE.
BN, elEMHEX A% ledgernsp.usertable,

gaussdb=# CREATE TABLE ledgernsp.usertable(id int, name text);

BENENAFREERENNAIRF R ERE

gaussdb=# \d+ ledgernsp.usertable;
gaussdb=# \d+ blockchain.ledgernsp_usertable_hist;

HPATERAT:

gaussdb=# \d+ ledgernsp.usertable;
Table "ledgernsp.usertable"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
id | integer | | plain | |

name | text | | extended | |
hash_69dd43 | hash16 | | plain | |
Has OIDs: no

Distribute By: HASH(id)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no
History table name: ledgernsp_usertable_hist

gaussdb=# \d+ blockchain.ledgernsp_usertable_hist;
Table "blockchain.ledgernsp_usertable_hist"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
rec_num | bigint | | plain | |
hash_ins | hash16 | | plain | |
hash_del | hash16 | | plain | |
pre_hash | hash32 | | plain | |
Indexes:
"gs_hist_69dd43_index" PRIMARY KEY, btree (rec_num int4_ops) TABLESPACE pg_default
Has OIDs: no

Distribute By: HASH(rec_num)
Location Nodes: ALL DATANODES
Options: internal_mask=263
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AR
1. EXER TUTERANENE, G, SME. unlogRRIHTEERIOTENEY
2. BEMEERISEMEIN— N NETFRIBNRSAS, FAENESERATIE 1599,
|3 B ENRFPREUE.
BN, IFEHE AP ENITINSERT, UPDATE. DELETER(E.

gaussdb=# INSERT INTO ledgernsp.usertable VALUES(1, 'alex"), (2, 'bob'), (3, 'peter');

INSERT 0 3
gaussdb=# SELECT *, hash_69dd43 FROM ledgernsp.usertable ORDER BY id;
id | name | hash_69dd43

-+ +

1| alex | 1f2e543c580cb8c5

2 | bob | 8fcd74a8a6a4b484

3| peter | f51b4b1b12d0354b
(3 rows)

gaussdb=# UPDATE ledgernsp.usertable SET name = 'bob2' WHERE id = 2;

UPDATE 1

gaussdb=# SELECT *, hash_69dd43 FROM ledgernsp.usertable ORDER BY id;
id | name | hash_69dd43

-t +

1| alex | 1f2e543c580cb8c5

2 | bob2 | 437761affbb7c605

3| peter | f51b4b1b12d0354b
(3 rows)

gaussdb=# DELETE FROM ledgernsp.usertable WHERE id = 3;
DELETE 1
gaussdb=# SELECT *, hash_69dd43 FROM ledgernsp.usertable ORDER BY id;
id | name | hash_69dd43
-t +
1| alex | 1f2e543c580cb8c5
2 | bob2 | 437761affbb7c605
(2 rows)

SRA MFRFART

HEPITHMKAEIREE RIS, BENMTTZEBITINSE, SUiEER
HITERIZE R,

gaussdb=# DROP TABLE ledgernsp.usertable;
DROP TABLE

gaussdb=# DROP SCHEMA ledgernsp;

DROP SCHEMA

-

3.2 EEWASHBERIFICR
ARt

o EFATFEFHIIEERNEEFHIIEERNRNEE.,

o HIEFIEREZT, HAENLESEEERNT T —RIIE. B, NFERE, RIEE
SR RAB IR RIFICRER"E.

o HIEESITINDREREXRRICRPMICR, E/KRERIEICRIEETIZHRICN
HITRISQLIR(F .
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e (9Tt V2.0-8x) 3 R EAHIRRE
B=ER

o BB AUDITADMINEMMBR A A LIEERAHFIRIFICR . BXERER
Eg@ﬂ@%)ﬂﬂgd}%‘%’%m (Fr&tErm ) b “BUREZRSE > AFRRAR > BR7
BTlo

o HHAEBXIREGSEEEZEEIFgs_global chaingk, #EA:

SELECT * FROM gs_global_chain;
ZRBI0MFR, B0MFRIISNES (FAkiEE ) F “‘RAXNRAUE >
R%E > GS_GLOBAL_CHAIN” &1,

o HTHAFHTLENGSEEETIIBLOCKCHAINE FHIBFHRE, BIEH:
BIanAF&RATERIEI( Hledgernsp, & Jgusertable, NIXINAIAFHREERE S
blockchain.ledgernsp_usertable_hist:

SELECT * FROM blockchain.ledgernsp_usertable_hist;

RRBEFREINFER, BIFRIIEXIEENR3-1,
(1 #5488

R AR ENESZ A& Iblockchain.<schemaname>_<tablename>_histfz=. HFHER
APRERBRERIT KSR S LERINEZEZBHESKERS, WEXRA
blockchain.<schema_oid>_<table_oid>_histB95 a3 o

BAFTER
SB HELERREICR.

gaussdb=# SELECT * FROM gs_global_chain;

BRERNT:
blocknum | dbname | username | starttime | relid | relnsp | relname | relhash
| globalhash |

txcommand

ol AF Ar Tr TR ol AF

ils TR

0 | testdb | omm | 2021-04-14 07:00:46.32757+08 | 16393 | ledgernsp | usertable |
a41714001181a294 | 6b5624e039e8aee36bff3e8295c75b40 | insert into ledge
rnsp.usertable values(1, 'alex'), (2, 'bob'), (3, 'peter');

1| testdb | omm | 2021-04-14 07:01:19.767799+08 | 16393 | ledgernsp | usertable |
b3a9ed0755131181 | 328b48c4370faed930937869783c23e0 | update ledgernsp.
usertable set name = 'bob2' where id = 2;

2 | testdb | omm | 2021-04-14 07:01:29.896148+08 | 16393 | ledgernsp | usertable |
Oae4dbdeded2fcab5 | aa8f0a236357cac4e5bc1648a739f2ef | delete from ledge
rnsp.usertable where id = 3;

ZEREKR, APommiEEHIT T =5%DML#<, BIEINSERT. UPDATEFIDELETE
1BAE,

£E;2 BEHERICR

gaussdb=# SELECT * FROM blockchain.ledgernsp_usertable_hist;

BERERT:
reccnum | hash_ins | hash_del | pre_hash
+ + +
0 | 1f2e543c580cb8c5 | | e1b664970d925d09caa295abd38d9b35
1| 8fcd74a8a6a4b484 | | dad3ed8939a141bf3682043891776b67
2 | f51b4b1b12d0354b | | 53eb887fc7c4302402343c8914e43c69
3 | 437761affbb7c605 | 8fcd74a8a6a4b484 | c2868c5b49550801d0dbbbaa77a83a10
4| | f51b4b1b12d0354b | 9¢512619f6ffef38c098477933499fe3
(5 rows)
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BERERER, APomm3dledgernsp.usertableRiBN 73REE, T 715K,
MEfEMIER T 11780E, xERIF21TEEE, hash{E5I791f2e543c580cb8c5%0
437761affbb7c605,

TH3 FRRAPEREERRIES,
gaussdb=# SELECT *, hash_69dd43 FROM ledgernsp.usertable;
ERERNT:

id | name | hash_69dd43

+ +

1| alex | 1f2e543c580cb8c5
2 | bob2 | 437761affbb7c605

(2 rows)
FRERER, APRPRIR2REE, 52HR%CR—H.
3.3 BUSMKAZE—EUE

HIRSRM

HIEEIEREIRT, FEXNMELEIEERTT—FRIE. Bl KFEE, RIAEES
AR B AR FICRER

i
0
i
@

o KAHIRERIINAEERIIRMMMIRIGEEC, 25079: ledger_hist_check(text,
text)#ledger_gchain_check(text, text) ., Zi@AFERARKIGED, XEEKIRES
BRIRIAEIE.

) fjﬁj@ﬁﬁﬁ%&ﬁﬁ)ﬂ%ﬁﬁﬁ)ﬂﬁiiﬂ’ﬂ%ﬂ?3pg_catalog.ledger_hist_check, 1RE

SELECT pg_catalog.ledger_hist_check(schema_name texttable_name text);
WNEREEY, REOREL, RZURREMREFIRE,

o REMENAFER. ARHERMEBXRER=FEE—HEORN
pg_catalog.ledger_gchain_check, ##{EJ9:

SELECT pg_catalog.ledger_gchain_check(schema_name text, table_name tex?);

MR, REGRE, RZNBREMEEFEET,

BREL R
$E1 KIGFHEM % ledgernsp.usertable SELXS IR REEF—H o

gaussdb=# SELECT pg_catalog.ledger_hist_check('ledgernsp', 'usertable');

ERERAT:
ledger_hist_check

ZERFPHEN AR RIBPHERPICRAVEREE —IN, RIF—E

L2 FAfFE A% ledgernsp.usertable SR W AIA SRR £ BXRIRFH X FiZFE
HCREE—H.

gaussdb=# SELECT pg_catalog.ledger_gchain_check('ledgernsp', 'usertable');
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EWERNT:

ledger_gchain_check

(1 row)
%iﬁléﬁ%iﬁ?, FiR=zkhXFledgernsp.usertablefiERIFF—, F*ELEEXKIT
1= ]

3.4 IR AR EEE

RIS
o RETEEOHIERERNEAEGHEIERERRIAE.

o HIRFIEREEZT, HAENBLENEEERNIT T —RIUE. M. NFRE, RIEE
SR RAB IR RIFICRER £,

o HIEECKIEMEERITHIFEREZaudit_directory,

i
0
i
G

o IRAEWEEIEINEE R RHRMAFMRISED, S5UJ9: ledger_hist_archive(text,
text)#lledger_gchain_archive(text, text) ., IKAZURERZ O EITEIERATLIAE
Ho

o AR HREAED NPy _catalog.ledger_hist_archive, FRIFRSXBIDNAYA
FPRSREEE. HUTRER:

SELECT pg_catalog.ledger_hist_archive(schema_name texttable_name tex?);

SNRIIAERLTN, REUREL, RZNBRAYWREFIRECS.

o TRLBXRFAVEEDNpg_catalog.ledger_gchain_archive, ZFRxJIHHZBICNAY
ERHRERYE. PITIRIE:

SELECT pg_catalog.ledger_gchain_archive();

SNRIIERLTN, REUREL, RZNBRAWREFRECS.

BIESR

1 {FFIEXECUTE DIRECTXIEANDNT st TIIRHR(E o

gaussdb=# EXECUTE DIRECT ON (datanode1) 'select pg_catalog.ledger_hist_archive("ledgernsp",
"usertable");';

BERERAT:
ledger_hist_archive

PR SEFRG I — R

gaussdb=# EXECUTE DIRECT ON (datanode1) 'SELECT * FROM blockchain.ledgernsp_usertable_hist;';

reccnum | hash_ins | hash_del | pre_hash
+ + +
3 | €78e75b00d396899 | 8fcd74a8a6a4b484 | fd61cb772033da297d10c4e658e898d7
(1 row)

Zz45RZRMAdatanode 1 W AR A SRR S AN

M HGRAS 01 (2025-12-09) WA © EARTERABIRAE 27



Z=HIEZE GaussDB
15418 (9 FH_V2.0-8x) 3 IRERAHIEE

2 EEINHITERBXRESHIRE,

gaussdb=# SELECT pg_catalog.ledger_gchain_archive();

EWERUT:

ledger_gchain_archive

ERHRFRBLRFPERABMAEAN (BFRREE ) FEE:

gaussdb=# SELECT * FROM gs_global_chain;

blocknum | dbname | username | starttime | relid | relnsp | relname | relhash
| globalhash | txcommand
+ + + + + + +

1] testdb | libc | 2021-05-10 19:59:38.619472+08 | 16388 | ledgernsp | usertable |
57¢101076694b415 | be82f98ee68b2bc4e375f69209345406 | Archived.
(1 row)

1ZEEREIA, HEicoordinatort mEBXRESHIN

-

3.5 EERALERE
ARt

o EFTEEAHITEERFIEEEHITEERNRNEE,

o HIEFIEREET, AENHESEERERNT T —RIIE. B, SFRE, KRIEE
SR RRABIKNRIFICRER"E.

i
il
i
¢

o  HRINKALIEENGIN: £BKREFMEECNE, S TCNEUEMRYZ., ARHE
RIFEEDNIR, HERICRAVEIEIFIEDNILESRAVEIRES ., Et, 74t
RERES A, JReSHMMEGERINAFRHERIEA—, WINFEEFER
ledger_hist_repair(text, text)#EOAXHEEDNT RRIAFHER#ITIES, EEE
HEIDNT SRR ERREEOER Strue, TECNGIFR. EERAST, RS
HERXRFYFEZXNESHFHERA—H, HHHEER
ledger_gchain_repair(text, text) E AN BN EEFCEANEEXREHITIES,
EERRAERXRERIEEOER Ntrue,

o (BERFAEFRANZEOpg._catalog.ledger_hist_repair, 1R{ES:

SELECT pg_catalog.ledger_hist_repair(schema_name texttable_name tex?);
WMRESKIN, REREIEEEEFREFHEFRhashBIIEE .,

T YWAPRNITINEIDROPRY, AIfERZEERERFPRMAFHEEREMR, 15
2N IKERRERMAFHERER.

o (EELBRXIREFMIEOHpg_catalog.ledger_gchain_repair, #{ES:

SELECT pg_catalog.ledger_gchain_repair(schema_name texttable_name text);

NRIBERTN, REREEETREPEBXREFIEERAIhash2F .

ISR RBIENERXRELIE
ommPBF B TIRIE, ST,
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£ LURERFAFommBREIEEET TS,
182 {FFIEXECUTE DIRECTXIENDNT it T SRFRIESIRIE -

gaussdb=# EXECUTE DIRECT ON (datanode1) 'select pg_catalog.ledger_hist_repair('ledgernsp",
"usertable");';

BERERAT:
ledger_hist_repair

84e8bfc3b974e9cf
(1 row)

Z4ERFKHdatanode 1 TR AR HEEREEMIN, EEEMIERHEERhashiGE )k
84e8bfc3b974e9cf,

EECNPITE B XIREKIEEIRIE,

gaussdb=# SELECT pg_catalog.ledger_gchain_repair('ledgernsp', 'usertable');

EWERNT:

ledger_gchain_repair

a41714001181a294
(1 row)

ZEERKIR, HpERIEBEXREEENT, BRHRIINTRBA—RIEERIE, B
hash{&9a41714001181a294,

R

RS RPFRIIBFHEREZMR

Ei&@iZenable_recyclebing#Frecyclebin_retention_timeZ&#FSIN[EIDROPINEE,
WERPXRINAFHEXRZR. REIIT:

e DROPHF%, XWHFPEHNITINEDROP, {FMHledger_hist_repairldfBFZ%E. BF
RERFITREKRE
- SHEPEMITIAEdrop, {#Mledger_hist_repairXd AR ARFRHITRZRE o
gaussdb=# CREATE TABLE ledgernsp.tab2(a int, b text);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'a' as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'rec_num' as the distribution column by

default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
gaussdb=# DROP TABLE ledgernsp.tab2;
DROP TABLE
gaussdb=# SELECT rcyrelid, rcyname, rcyoriginname FROM gs_recyclebin;
rcyrelid | rcyname |  rcyoriginname
+ +

32838 | BIN$39B523388046$55C8400==$0 | tab2
32846 | BIN$39B52338804E$55C90E8==%$0 | gs_hist_tab2_index
32843 | BIN$39B52338804B$55C96A0==%0 | ledgernsp_tab2_hist
32841 | BIN$39B523388049$55COEE0==$0 | pg_toast_32838
(4 rows)
-- XRERPZEAITIAEdrop.
gaussdb=# TIMECAPSULE TABLE ledgernsp.tab2 TO BEFORE DROP;
TimeCapsule Table
-- {#Mledger_hist_repairfkx EFAFRHFERES .
gaussdb=# SELECT ledger_hist_repair('ledgernsp', 'tab2');
ledger_hist_repair
0000000000000000
(1 row)
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gaussdb=# \d+ ledgernsp.tab2;
Table "ledgernsp.tab2"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
a | integer | | plain | |
b | text | | extended | |
hash_1d2d14 | hash16 | | plain | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast

History table name: ledgernsp_tab2_hist

-- SWAPZEHITINEIdrop, {ERledger_hist_repairXd APERHITERZRE

gaussdb=# CREATE TABLE ledgernsp.tab3(a int, b text);

NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'a' as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.

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

default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
gaussdb=# DROP TABLE ledgernsp.tab3;
DROP TABLE
gaussdb=# SELECT rcyrelid, rcyname, rcyoriginname FROM gs_recyclebin;
rcyrelid | rcyname | rcyoriginname
+ +

32952 | BIN$80B6233880B8$FECFF98==%0 | tab3

32960 | BIN$80B6233880C0$FEDOC98==%0 | gs_hist_tab3_index

32957 | BIN$80B6233880BD$FED1250==%0 | ledgernsp_tab3_hist

32955 | BIN$80B6233880BB$FED1A00==%0 | pg_toast_32952
(4 rows)
-- MR BEERRITNEop,
gaussdb=# TIMECAPSULE TABLE blockchain.ledgernsp_tab3_hist TO BEFORE DROP;
TimeCapsule Table
-- ZRIEKESEF AR RN rcyname, {#Fledger_hist_repairlkEFAFPERS .
gaussdb=# SELECT ledger_hist_repair('ledgernsp', 'BIN$80B6233880B8$FECFF98==%$0');
ledger_hist_repair
0000000000000000
(1 row)

gaussdb=# \d+ ledgernsp.tab3;
Table "ledgernsp.tab3"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
a | integer | | plain | |
b | text | | extended | |
hash_7a0c87 | hash16 | | plain | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast

History table name: ledgernsp_tab3_hist

-- HRRER

gaussdb=# DROP TABLE ledgernsp.tab2 PURGE;
DROP TABLE

gaussdb=# DROP TABLE ledgernsp.tab3 PURGE;
DROP TABLE
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4 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
SEUEUERE . RMRTEIRENEERNIRY, B EIREEHTEIER SN
RS, SCEURRISRATEE . SCHLZIEAIEA-1F7R, FAETRNMEZIERE

4-1 iZ4EEH!

GaussDB H br$ i =

i JLk e sQL et

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

4.1 1 ZiERERS
4.1.1 ;ZLERESHLA

TaEEA

B ZEE FIR MBS AESAVEMBEN, GaussDBRILAERISQLEREZIHT
ZIEED . WHRRARLE, ARERTE, WRIMITEEOBILESH, 752
ERIMEES

HFZEAERIUES RN, EEZEXREAieHE, B2EMRLEHAPIR
1. Bltt, ATRHIEESTFHARAIXog# RS RIM, RIS B VACUUMIE]
W, GaussDBFIETZ2iEEHE, AFHEXIoghIEI .

—MEZESHERT I ELR, XLENAILEEMEERE ELACEREERE £
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

BSR4
o ZiEHEBRIMNCNIDNPIHEY, MR HTBEESI, N(FRASSLERE, FAILFEE
{RIFBRN T = _FAIGUCSEISSLIZE Hon,
(0 588
NRERZEXE, BFRIEBHASSUEZ.
o IREGUCE#wal_levelAlogical,
o IREGUCESEmax_ replication_slots>=F N T HFrER (IEREHIEE+FZDE
H+HZEEHIES )
(1 %88
. gﬁ‘iﬂﬁ%ﬂ%ﬂﬁﬁﬁgﬁﬁ\%ﬂﬁfﬁﬁ'ﬂﬂ%&; WIFRBSNEIERE, HFEESNMSESH
o ZIBEEHIRLEN, RinFIBEEST HESZEESH EECIEMIZESHIE.,
o EHEANCNTEHZEMZTI0MNDHIE—EESES; B4 DNTExZSEIT=1T20
MEIDES
o MFFEEEIDNiRIIEEEIERE, FUABRRFERSQLREIZOHITIZIEMIBIE
£, BXBEES I ERSQLEREREOMRTSEMEE . MRFEACNIKOERSE
EE, MEEBIEXECUTE DIRECT ON (datanode_name) 'statement'i&a k4T
SQLERZL,

o (XR#IAF P IAEREPLICATIONIRAIAPHITIRIE, =N X FRTEIERE
Eﬁﬁﬁﬁ&ﬁi&iﬁ%ﬁﬂﬁfﬁ, =DM ABRARITFHIREESIERF TIZEST

ERE
o AXIFHIEEHIRIDMLAES
o BESHATITERAELT . A4 B8, FENFEFEREESEHE, 1

AlEERCIE.
o BZTAX/NARIBIT1GB, EEMBHBERTTFEATIENEE, FLENEETTH
KNAR#BIT500MB

o GaussDBZIFARISRIEIEZEEL Sy 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
( FRRSRRTEXTAERY ) ©

o IEMIBEBFEFEMZFERBEIE. MESENFHIRENfloattE, BIBERETEE
extra_float_digitsEit &3 (1IZ2EAIE NS WGUCSHfloat_shortest_precision
HNERES) .

o ARLHEHEFGPUBLIC SCHEMARIDDLIZIE,
o  HiEM-CompatibilitylEXEHIREAIDML. DDLIBIEMRD, MRIEHIREENT:

- EAL: TINYINT(M). SMALLINT(M). MEDIUMINT(M). BIGINT(M).
INT(M)/INTEGER. BOOL/BOOLEAN,
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- Z488): FLOAT(M,D). DOUBLE(M,D),
-  TESEY: DECIMAL(M,D). NUMERIC(M,N),
- BITZEE!: BIT,
- FRFEITHEEIZERY: CHAR(N). VARCHAR(N). BINARY. VARBINARY,
- SZARZEBY: TINYTEXT. TEXT. MEDIUMTEXT. LONGTEXT,
- HEHBEEY: DATE. TIME. DATETIME. TIMESTAMP. YEAR,
- KXgE8Y: TINYBLOB. BLOB. MEDIUMBLOB. LONGBLOB,
- HUESEBYEM: UNSIGNED. ZEROFILL,
o  M-CompatibilitytRNEIERE, ZiEMARBIFIRLIERINT:

- CREATE TABLE. ALTER TABLE. DROP TABLEZIE LAY
[partition_options] . ENGINE. ROW_FORMAT. algorlthm_option\
lock_optionFEINTEIE ZPILEFMER, HEEEEARHITHRBEE

- XJFALTER SCHEMA. CREATE SCHEMA. DROP SCHEMA. ALTER
DATABASE. CREATE DATABASE. DROP DATABASEE{XH, EAM-
Compatibility#E N #IEET, Database5SchemaZEft, FRLAALTER
DATABASE. CREATE DATABASE. DROP DATABASEES# RIS IALTER
SCHEMA. CREATE SCHEMA. DROP SCHEMA ,

- WFEEARMNZFEFEEIEZE, FEEIICHARACTER SET. CHAR SET.
CHARSETER =4 ##F89CHARACTER SET,

- XJFALTER TABLE tbl_name DROP {INDEX | KEY} index_namei&i%, 124§
fRIBEE R ODROP INDEX; XJ-FMiBRIEHE ALTER TABLE tbl_name DROP
{primary key | {index | key} index_name} 15X /#F3/9 ALTER TABLE
tbl_name DROP CONSTRAINT index_name,

- XFALTER TABLE tbl_name ADD INDEXiE %, iBiEfRIDLEE SJCREATE
INDEX,

- ERRFEBDMLEGRY, PRRIEANRIEREEEER (time. timestamp,
datetime ) , ZBBERKISFEECHERD,

- JFIFTIHEIENAIEEEZEES ( BINARY. VARBINARY. TINYBLOB.
BLOB. MEDIUMBLOB. LONGBLOB) , MNERHIEFEIE\0SKEEMK, X
SZIFHITREIBBINARYAS i ( BIARRD{ESSS#decode-style='b") , 1T
fRTD . REFRFELARFITISON. TEXTHRR 9L & ER R,

e REPLACEIEZIDMLEX, REPLACESMEAEID AXIEESCRRAYRIE, LANINSERT

oy DELETE+INSERT ( fFfE e E—H2ihse ) .

o COPYIEIE/LOADIEIEADMUER, SRFIEAXEIRSLIRAYRIE, iS5

INSERT,
o IBIESHIERMPLNT64NFA, ERSQLEHCIZEFEREHRIER, SHIE
BIRHFNEFE ., BFUR “7 0 27 0 7 0 7 R, BARXEE

“C L BMERSHIESIR, FEFIDBC APIﬁUEISEE%’E%NﬁET E%J’fﬁ
SIS TE. HEUR “_° 25 (ALUBAASTE, BERDSISE
WIS EHHTINE, FIIIMASTRIMSLOT, SLIFSHEmslot) .

o BN HIEFENBRBREEDITHREENCIZREFIEH IS, S1HEE
RS E R E R RE—EAE.

o IBIEMBNASTEYT], BIIEFEEHEESHEE.

o ZEHERIBAT, switchoverFfailovera] BEERRIBEUREILE S, EFTIE.
QuorumPM¥ TR, switchoverffailoverEiZFA T HE N EES L1 BEE

=
Vo
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o FNRBIERMIREEE, FHERHIETETHEHENMIRISIZIESHIE
HEHRERE . SanRAEaHE kIR EUEE 2 Bi—E 2 5TilbRE LRIZESHIE,
AT eI BRI E BV R TSR, EVMBREIEENER . MREIXMIE
5, AEVEREIRBREIERENENE, SBMERTA S RIERIFIEBREESS,
B HFL, MRBREE, SUBBSENSENREREENLT IR, &
ARSI ES ZHR

o HRZIEFCNFNEDNEIZEFIMRESIE . SRIPRISEFIENEE—SHIERT, Hl
[REREAFEESEE “replicationSlotMinLSN is INVALID_WAL_REC_PTR!!!” #[I
“replicationSlotMaxLSN is INVALID_WAL_REC_PTR!!”

o  FHMIREHIER, ERVIXLOGEIBEERHT AR, BVARKMISHRSHE, (FA
BWZEFIERD, RECIMBREFIESSERERIRE . (FRSVFERE, &
BELRrEVIE S restart_Isn@EBFEN—, F—HNIZ2XBEFIE,

o AAFEHEDN, SANEDNERMERR—NEFEHERD, SNESFEEEFA—
HEEMEEERIER.

o gﬁfﬁﬁﬂﬁiﬁﬁﬁﬁiﬁgr&ﬁﬂﬁﬁiﬁﬁ, RIEHIETEEES, APEFHY

o ITENNEMIER, BIEUREEALS, SFEiBENTIE.

o iﬁ%j;g%?f@@igiﬁg%ﬂ%ﬁ%EEF;EEEﬂﬁ%%, BiKESEEEZESHIEN

| o

o AEIFLBIGRRIRAIDMLERRS
o  ATIFAMIGAIRAIDMLERRS
e SELECT INTOIEQILREMCIZEBIrRAIDDURIE, FEMRBEIEHENIIDMLURIE,

o  NFRITE M Astore2fJUPDATEFIDELETEIER, T HILLZFEACHZREPLICA IDENTITY
B, FERLTEENEEESHFULL, BEFEEHFESE (FAEE) &
“SQLE&#E > SQLIEXL > A > ALTER TABLE” E¥5h “REPLICA IDENTITY
{ DEFAULT | USING INDEX index_name | FULL | NOTHING }” =&,

o FIHEFERAZESFIERERMT SIHZEREHITIRIE, MIREFIERIRIES
EIZEHIEE LERREERIT .

o EHTHFHIEETRSERMIBEENRFRTSEEER, ZEMEBNETIEE
='pg_catalog'F1'pg_toast' FOID/NF16384RFKERRIBIERE . &BIRSIEE
K%%E%UHWE?&%%%ESWE, 245 HERBE RSP EENEXR ST
TTiE,

o TEHARBZEESHNIFSET, NHECIEZEERFAIINERERS|, BIEZEN
REPLICA IDENTITYEHZ ERFULLE2FERUSING INDEXIEEAB R RS
9. E—8Y. IEBERY. ARIIERAY. {NEIERCHINOT NULLSIRYZRS

o NWFBBXARBSFENENERTS, FENEHERFNEE
logical_repl_node/E14IHRESETREINME, BEERRIESE (FraiEm )  “SqQL
2% > SQLiEX > A > ALTER TABLE” Z15h “storage_parameter” S#H9{EH
588, LAR “logical_repl_node” J@BIEAE<i50E .

o EHNESNFESIZSEEEHEE, BHBEBATFEHNITSQLEEL
pg_terminate_backend (Z#E##iEH I walsenderZefEid) RF NS LLRERS, MEIERH
ATSEEANZY 91 280/30 AN FEFS . BEEHBZIEMIEN, &— 1S5 FSE
EHEIARE5H, SHJEI—EWARNINGHE.

o LZESHIELTIERRIRE, HIREGUCEHenable_xlog_prune=on.
enable_logicalrepl_xlog_prune=on. max_size_for_xlog_retention)53E=E, BH
FHPEZIEEFIESHRE HERHMEEBIIGUCESHwal_keep_segments, [3
HHESFEHRSENESNIRBETERENT, MR
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max_size_for_xlog_retention K FOE HaNZEEFIESHREHENERE (B
HEA/N16MB ) #8idmax_size_for_xlog_retention, @&
max_size_for_xlog_ retentlon/J\-'_FOEEZﬁﬁﬁﬁ—.—L:tJ(
max_size_for_xlog_retention)/100, HENZiEEHIESIRHEILRL, Erestart_lsn
18R & N7 FFFFFFF/FFFFFFFF, IZRSRIZEEFIEAS5EER SRR
HmERHERAEW, ENSRAEHIERIRTILNE, FEFMIR.

o FNEBBEmIE, RENAXEFEEHIESES BTN EXNAYNSIES FIfE
( EMRRFETRIRZES ) » FEZEIEN EXRIZEEHIEAIERRIRE, IS
TR H B2 ESHIEEH RIE NS RC AKZL (Blrestart_ lsnﬂj%&lxajj
7FFFFFFF/FFFFFFFF ) , BYVSTEERH TN EHE, RO EHIEL
MAEREHEFEISTERAEBTEEE.

o  FERRIZESHIERBEEWALASEINRSRTARD ERNSIE, SHHE
ASHERAMRFRIDEEE TR, RIABERNZESHEENEIEE, F8
it ERRIERZBIEREERERDNI BIPIEZDNeZAZESHIE,
FEAREIRZASZLFNBIE, SUREEDNT RIPFFIEEIRTZEEDNEE

o DHIE—EUZIEMRNE (EECNEED ) NSHSGTM-Lite D ERE MR TURRRD ,
AXIFCNIEEEDONBITHRID . SQUBEMIIRE . FLY &, £B%K5/.

o FNNHNE—HEIERD (JEECNERD ) 1088, (NSRRI RETIR,

o CNLERCSNFZIESHIE(GREI S(ER, FHESEABRIEITmER, FE8Y
BAREZERTEML .

o EIMMGERCNEIZIZIESHIEMCTFCONFEHIE, BiSMUEZDNEEEZ
EEFIBMHELSNFEEHIE,

o XIS HIUMEL, WTFHIERIESEFNEILBREERIRSHS, TS 1508
REIRERD, NBEEFE S BNFEEIHRITSQLEE pg_terminate_backend(Z/4
IZE BRI RFEMBEREFIE S

o TECN_LEIZEHELMIRER, FEACNLFHTERIEMIREE, ABECNL
EREIREEHE.

o TECN_EMPRZIESHIER, HALSNFZESHIE, WNHRRIRHREHIE,
Htt P RRBEHEAZEMN, SURBEEMT REREBREBRCSNFZIESET
&, TR ASEARET SAEEEHEMmRE, RNMETRIIERE
FIESHARIONER, MRECOTSIAFEZERE, UkiE.

o TECN_LEEIZECSNFZIEEHIER, FLTRIABREBLSINFEZESHME, T
XD R THIFRR B S HIERRE . SUSERIRCNT RS, EfthAFaZR=
ZEHERICNAEDNT = LBIZCSNFZIEEHIE

o MRIBICNTIRILBLNFZIEEFIE, FITEMELT S LIABESZCSNFE
BEHIE, NESRICNT R EHTHIRRESIERIENSRIPRABLINFZEEH
&, MRS TR E S AT RREMA T cRBEFE

o FEIB(ERISONEN MBI A SIFEURIB 455 =FRT (WN\0'Z=FERF ) , B8
HH ARG H IR ERTIISR .

o  AHIFETHEFRAIDMLEERD,

J mﬁifﬁugiﬂ’ﬁﬁj, AR ERESRIEMEZEEFE, NEFENE
iZ

o MRSHIEREEMIFEIEEZAINT, JZESHERREEEERNIRE, X
LEESHETAFTARS, FZAFRFMEG, SNSEEwalBEEM

o HE—FZTEREFTEEZENTFEFSN, R TFNXEGORTRESEIR, &
BGUCEEmax_files_per_processft B i AT FH S HE LIRAIFS
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o AIFERTRES|, FIFHHINENAIDMLEERS .

o AREHNEEHTSIFBIISQLRARRM T AR TIZERT.

o AW ALIEFEINRE, SRIRANINRABERSESHSEEFEPEXTKAREE
FERIDMUE(E, NIEBERPSBEZhashyl, NSEEMREK

o THRERT, EEHTOEEEEETNIE, SSBYBALN, Eity SaHEm
PRERISERF P EFERIZEEFIE

o FHIFEE. IME. B—LUERPAISELE (Unot enforcedss ) IR, INRHEIM
SRR, WPREBLIRNIRAMED, HbDDLAREMRED, FIaN: “CREATE
TABLE test(a int primary key not enforced);” {BEES###IS9 “CREATE TABLE
test(a int);” o

o {HFCREATE TABLEIEXCIZERATASZIFMURMURHASHIEIRAYERRD, &8
MURMURHASHIZEIR, EAkEi81ZDDLIEH

o {X3z¥Fwal level=logicalBIWALHERES, X3 FIElogicallIHE, HITHEDR (&
1EREARRS ) MILERPISEXMAVEFNIZEE, HTEBAnEEZIERE.

o BIEMRIGSIFAIDMLEEREXogh BN T LFHRIE:
- Astore: INSERT. DELETE. UPDATE. MULTI-INSERT,
- Ustore: INSERT, DELETE. UPDATE. MULTI-INSERT,

e wal levelfEHlogicallIERT, XlogAEHIESELLhot_standbyZR BB —ER
fko fBlE0: ETPCOASET, AstoreRIXloghBkZL9911%, UstorefIXloghZ k=
£953110%,

e  M-Compatibilityf2NEUEET, Z1t7Elower_case_table_names2¥ARHEZ
B TIZEER, BNaEEs EEIEERX.

o TEXRNERBREIEEPMIDE, TietIBFRZNAFZFERNEAEER/N
5, MIEEIEZE (white-table-list ) stZZ 8 ( exclude-users ) FPRIERZEL
BRa#3ERNE.

o EEHEHITI BN, REIEARSER, FFISRESWHED,

e {FMgs_logical_decode_start_observeRREuH{THTIZAT, MRS HIEIRESTE
active, &R “invalid slot name” $&i1%.

o [REFERBAZIF\0ZER,
o BIEMRIBTIFNIR/INT SIIREU64G, RFZIMEAEINERIBIEHRED.
o ZIEEFIESRIPARBITX oG MRANREARICRAIPIRBIE, HiZEEH

BT ARETRIRSHEEZPIGEETIEN, eI SiEmLATIN:

a. tn%ﬂ%k%EPﬁjc%E’ﬂDDL, NESMEAFERRERATE, HIESQLESH
TR,

b. HFGaussDBHIBEREEIENAR: FA—RNEPLEFRXIdEERIZ2A3289
FRICR . HEFXRHERATEZHT, nIeelEZEDDLAIDMLE N SIRIET
EIEEHIT (8RS GAUSS-21297) ,

RCTRIEHE:

KA EEABERZEE I,

NRBESHEERTIE, 55% (HIEKE ) F “ERHERESLIE >
Eﬁﬁﬁﬁ%ﬁm@ﬂ > ZIEMRD > BESTIERE/ ZEREMAEE" ETiH
TR,

¢ UIRIEFEbARARMEHIZEM, WEBNIFEFNE, EZSEMEBES.
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SQL ER#RMETERE
1. fEBenchmarksql-5.089100warehouseiz=T, XHpg_logical_slot_get_changes
A :
- BXBIEHUIRS4KIT (MIMA5SMB~10MBERE ) , #BIG14EE0.3MB/s ~
0.5MB/s,
- EOREERSEUES32KIT (3INZJ40MB ~80MBHE ) , fRABMEAE3MB/s ~
5MB/s,
- BEORRBEIEE256K(T (3IM£9320MB ~640MBAE ) , fRIDIEAE3MB/s ~
5MB/s.

- BXBRHUREEIEX, MAOteetHRREH .

WX Hpg_logical_slot_peek_changes + pg_replication_slot_advance 5=t,, %

ataEEEL R Fpg_logical_slot_get_changesBdE RfE30% ~50%

2. 1EBenchmarksql-5.089100warehouseiz=T, X

pg_logical_get_area_changesid:

- EXBIEHIESAKT (JINL5MB~10MBERE ) , fRIEI4EEL0.3MB/s ~
0.5MB/s,

- EBXBIEHIEE32KIT (XINZ40MB~80MBHTE ) , AERIMEAE3MB/s ~
5MB/s.

- EORMBRBEUES256KIT ( WTRI£9320MB ~640MBHTE ) , BERDMEAE3MB/s ~
5MB/s,

- BIRBIEHUIEEBIEX, RSt REH

3. TEBenchmarksql-5.089100warehouseiz=T, XFH

pg_logical_slot_get_binary_changeshd:

- BOXMRROEUEE4KIT (IIMNZ95MB~10MBEE ) , f#RI14EE0.3MB/s ~
0.5MB/s,

- EXBIEHIEE32KIT (XINZ40MB~80MBHTE ) , ARRIMEAL2MB/s ~
3MB/s,

- EOREIEIES256KT (IIMZ320MB ~640MBATE ) , AEFIMERE2MB/s ~
3MB/s,

- BIRBIEHIREBIEAX, RISt TERREH

WX Hpg_logical_slot_peek_binary_changes + pg_replication_slot_advances

=, FRIOMHAEHEELRApg_logical_slot_get_binary_changesAtE ~FE30% ~
50%,

IV IERE

FEFHTRRRBARERS T (168ZCPU. HfF128GB. M%EmHEs > 200MBps. FAIFIEL
7910~100. B{THUEE0.1KB~1KB. DMLIZ(ELLinsert A FENELZEFZEEN
EEZHEOHE/NTF4096. parallel-decode-num A8, FERHIE At B BItERIX
IhEE ) , EIEDNERS4EE ( LXlogiBFEE0tRAE ) AT 100MBps, EREZCNARIDME
BEAMEETF80MBps . AIRIEAERSIBEIAIRIAN REMEII W SAIFIN, —AS/VLNR
SIEN— M TRRIDERE, (RIECPU. BF. BTRRBRRE

4.1.2 Z4ERERDIEIR

ZIERRRDIEINA] AR A RIS E IR HIRFISEIN R, WD “RIDERERES
£35S | ‘BENESRETEST F. YTEKEESE, SQLRHFNSESE
(F&RiEEE) F “SQLEE > RHFURER > RREIERY > BESHRY |14
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E¥#pg_logical_slot_peek_changeshda]ifE N2 "options_name'#'options_value',
IDBCRIEDBESE ( FHRIER ) F “‘NARFFLRHIE > EFIDBCHA > i
ZEEHINAERE” EN G EEwithSlotOptionfIEREE X

ERITRRIDANFTRRID A ECE, (ERJRER, BEEEXRIEIFMIRA .

include-xids:

fEfESHRYdatad 2R B EXIAER .

BESEE: booleanZ!, ELIAEStrue,

- false: & Hfalsefit, fRIBHAIdatadIFBEXIIER.
- true: igAgtruellt, FEFBHAYdataFIBEXIER .
skip-empty-xacts:

fRBN A RIETESEE.

BUESEE: booleanZ!, EXA{Efalse,

- false: g f9falsely, BEBRARETESER.

- true: i®Atruellt, RIEBINSRIRTESERS.
include-timestamp:

RIBEERAE S commithdiaE.

EUESEE: booleanZ!, (HXIFHITHEMDIAZSENAE Hfalse, EXISQLEREFRIFOE
TR =EINEAtrue,

- false: & Hfalseld, FEBEEAEEcommitATEE .
- true: & trueld, FERBEREEcommitAdiEE.

only-local:
ERNEBAAE,

EVESGE: boolean®!, BRIAEMItrue,

- false: g Hfalselt, FEIBIEAMBENAEE.

- true: iR Mtrueld, NEBAMARE,

white-table-list:

HE2RSH, 88FE2HTHEBAISchemaflERS .

NECE: 8aHBRPRBNZHFE, FRENRERL, AoRGHTRE; FR™Y
iﬁfﬁ*ﬁﬂ@ﬁﬂﬁﬁﬁ'f%)ﬁ; SchemaBHIFRZELL. DR, FARAFEFEEEZEM. 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:
RFEESH, BAAMB, BE1MESHARGFEATZER#HITER
ERTRRRS-BUESEE: 0~100RYEEEY, BUAENO, BIAHBHMER.

FHITRERS-BUESEE: 0~max_process_memory R E£0925%, ERIAEN
max_process_memory/4/1024, Er1024 5kBEIMBRIR 45, ORFRATIE
ERAFEREIN,

max-reorderbuffer-in-memory

REFEESH, PAGE, HHE-REEEPEEHENES2REF (B85E7F)
KT %ENSSRIEBESHITER.
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ERITHRRD-BUESERE: 0~100R9%EEL, BEUAENO, BIAFRBIUFER,

HITRRID-BUESEE: 0~max_process_memory=Ea950%, ERIAER
max_process_memory/2/1048576, EHH110485769kBEIGBAIR4EHR, 0F R
AHBENEFEERE,

(1 88
RERRET RITHEE, RIURBEERISSHparallel-decode-num&EF12817ERI,
AF12FHTHER,

e desc-memory-limit
REFEESH, BAOAMB, BERIBESHIFINRTESSAFEATIZEN,
AN EEERR O RTER
EUESEE: 10~102449%E), BAEH100,

e include-user:

EEHBEGINZIEATEARHLESIIARE . ESHNAPBHERNAR (1
ITESTNSENERAF ) , BAFSHBMUTIRTTIRRETK.

EUESBE: booleanB!, BXiN{ESfalse,
- false: g Afalseld, HFAIBEGINZIEREARMEEZIAFA.
- true: i®Atrueld, EHBRIBEGINZIERFMHESZIBEFA.

e exclude-userids:

EEZEBERAFPOIDSH, ZBHRTIFEEDNEBISEE, HHNCNE—HR
BASIFZSEH
EESEE: FHHEE, ISeEREAPRI0ID, B40IDEE, DR, AR5
FOIDREFE.

e exclude-users:
EEZBERFRERIIE,

?g@?ﬁi FHRRE, BEERRRAFE, BY'Sk, TRERFEE
:to

e dynamic-resolution:

ESEITRZRAFE . NIREEESEXlog, BEXlogEANRY, FAFRXREIE,
NEASFBRAFE

EESEE: booleanf!, ELA{EMtrue,

- false: & fofalsely, ZHERIDINEIEZEexclude-usersPFPAREFERES
IREFHELIZIEMD; HAPEE, BRRINIERETISAPIRE.

- true: ®Atrueld, ZHEERSVLNZEIE R Eexclude-usersPFPAFER AR
5, HIEERD, SHEPEE, E2REEEETREFERE,

e standby-connection:

AR RIDIRE, BRNIRFIBVER, EACNZEREI, FRLUZSEIE(NER
DNAYZ#F,

EUYESBEl: boolean®!, EXiA{Effalse,

- true: i&Atrueld, (XAFEEZVED, EETVBEBNSIREERD
- false: g falselt, AMHPRHI, FAIFEZEFHEVEESD,

mEg

MRENFRERFBRARWSIHEELIRRSAISTAIERGUR, ERGHTENMED; W
KU SIHEEHIERLRILIIERREHEENSENR/, ENERENRED.
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sender-timeout:

(URIUEERDIRE, GaussDBSZE PimfYOBERTSHE . SNRIZATBERMIRBUILE!

%F‘ﬁ#‘)ﬁﬁ'&{ﬂ;ﬁ:%\, BERIDEEELL, FRANERIRIEE. 2SR
ms ) o

EVESBE: 0~2147483647H9intEY, ERNMEEURAFGUCSHE

logical_sender_timeouttECE(E ., IREH0, T REEFRBASENHHSER

TREOERE, TNERISEIT/N, BIEN1ms, NAEEIZIERRID(ES PRI .

change-log-max-len;

ZEATEFRELIRSH, BAONFT . NERDNIHITHIEER, HHlR
—ERY. BITRBNSQLEREARDLN . MRBFMDERKEBI LR, T
SHREHFDEANN1024FTHANEFHEF . SRFBINAFSA, RSN
EAANFHIEERAURE, FEOREM/INT 1024898,

BUESEE: 1~65535, ERIAMEJ94096,

max-decode-to-sender-cache-num:

HITEBALENEFRERE, (VEEDNIFHITHEILER, DHE—EED.
RATHRID R SQLEKARID T . AMEGNATRY, MEEFHTNRE
B, NEREFR.

BUESEE: 1~65535, ERIAME4096,

enable-heartbeat:

NnUEEIRE, AREEmEOHAE.

HUYESEE: booleanf!, BXiAEfalse,

- true: i&Mtrueld, WHOBKEE.

- false: g ffalseft, FigHOBKEE.

AR

EFBOHBETERIR, ANRBHTEBHSOMBETNE@RT: HHEAEE2RFE
hWFRHEROMAE, 2ER2ORAETRSE, 23128FTHuinted, EIEDNEDIZSA
ELSN, EREZEOBNSEAESMEPWALASEENE, MESHhIE—HENias
FHCSN, BRAFOHZEAENEAXAIEBHEESESCSN; 8FHuinted, EHIEDNEE
BiIFSEMRELN, BREZOHNZEASHZIEESEZEE2IWALEENNE, MESHE
—HEBIASHCSN, RRE T —MEXESISIKEAICSN; 8FTFint6MXFRATEIEL
(M1970F1B1BFER ) , TREFFRLIINESHESRESHSNENag, T
HEEERT: MR THEENAZERFF, RENATEXTEEISONB St E&IXN
LRG0, BNBEEERD . DY AEERIRELSIZEWHRAINIReceiveLSNFI0/0E, e
IMEHIEEH , HERNESXRAKEFHFEHTEEER . BAEIRTE (EE2e1E3E
=, BRIOPHFBELSNGZAN, LiFEsNIKEKIGSEmE ) :

uint64
latest_decode_lsn

uint64
latest_flush_lsn

int64
latest_decode_time

e R R SR ) ‘ uint32 len ‘ uint64 Isn ‘ W

text/json +fikEEEE

- : :
int32 len ‘ dinted len ‘ char* “HeartBeat: latest_decode_lsn: XX, latest_flush_lsn: XX, ‘

latest_decoded_wal_time: XX*

|
|
parallel-decode-num:

NAREBIZERR, HITHEBAIDecoder&iziis; RFAREEBHE FILIEIT
T, (NBREREUESEE

EESBRE: 1~20/9intY, B1FRNZRBRENSITIZEHITHED, BERERN
FEFH1TREL, EAMERT.

char* “HeartBeat: latest_decode_lsn: XX, latest_flush_lsn: XX, ‘

text/json+IEREE latest_decoded_wal_time: XX
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k|

Yparallel-decode-numAEeE ( BIAKIAET ) HEXEENET, Tk “FHiTHE
R = v i N [ =8

e output-order:

NAXREEEER, RERBEBCONIFHEFBER; RARARGS
TGRSR, (XIRIEEESEHE

EUESEE: 0zk1/%intEY, BHAERO.

- 0: iRA0RT, FRISLEERIZEBESSHICOMMIT LSNHEE, HB{NMMRIDEHE
A9confirmed_csnF{EH0 ( BIARER ) BIa{ERIZAR, BNRE.

- 1 RPN, MRIRERIZIRESAICSNAE, HB(NHEBIEEHIER
confirmed_csnZ B RIEERIAI{FERIZA R, SRS

Vbl
o Houtput-orderFEE ( BDABHAEO, ZEBCOMMIT LSNHEF ) s EEcE
HORT, Tk “HHE—EEE " PHERAIERE.

o ERIVRISIAS, DNUWEISRECNANZIERFDIEERT, output-orderi&Inisk
B, BARFECSNFED,

e auto-advance:
NREEIREEN, AEXESERTETHHEESHIE.
BUESERE: boolean®!, EXA(Efalse,
- true: iRtruelY, EEARXHTEEWHIAERBIRERIARIXSESET, HHE
EHEFIEDISRRENE.
- false: g hfalseld, TEXBEH W SEARBTHAZOEHSESHIE.
e skip-generated-columns:
BIEMRILIETISE, ATHNIFEEMRTIAYESE . XTUPDATERIDELETERYIHTTAE
T3, HENTTHIS RSB FEENRT . DR EASIFFELERNS, IthEC
BERIE TTLFRENm o
BYESEE: booleanB!, BXiMEFfalse/off,
- true/on: {EAtrue/onfY, FiMHFEERIIIERIGER.
- false/off: i&AHfalse/offit, HiBIFHEERTIRIEEIDESR,
EIERIIAZ IS HIESH], DMLAYERBERIAEASEHEIERS! .
e enable-ddl-decoding:
ZIERBEHISH, AT RE5 A E0DLEDRNSER .
BUESEE: boolean®!, EXA{Efalse,
- true: {EJ/9trueld, FEDDLIETREEREN .
- false: {EHfalselt, AFEDDLIEAIRYEERED
e enable-ddl-json-format:
ZIERRIDIEEISE, BTFiEHIDDLAYREmRiELAN I FZ=C.
HUESEE: boolean®!, BXINESfalse,
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SzUiE—EFD

- true: {EAtrueld, EXISONBRAIDDLRRIFLER
- false: & ffalseld, f&iXdecode-stylefSEMETUHIDDLZ ARITLEER o
timezone-is-utc:

ZERDIERISH, BT EHRERE (5K ) fuENRL . BT EHiEs
A X ARG RIS BV EORAGEL (5U30: ORA. MYSQLIEZ FAJtimestamptzEEY,
%ﬁ@ﬂé&mestamp%?&) o ZBHTRIVEDEN, REFRRERZEES
REEAER

BUESEE: boolean®!, EXAEfalse,

- true: {E/9trueld, FEFSAYEIZEELERHORTXAIATIE,

- false: {ENfalseRd, FERSAYEZEELEURHL SRIEIRE I XAIATIE,
decode-sequence:

ZIERRIDIEHISH, BRIEERBHtsequenceBAVEE HERIEIBER
HUYESEE: booleanf!, BXAEfalse,

- true: ERZHARE

- false: igffalselt, FHitisequenceBAIEE HERIEIBLER .

ikl

fEfS1kINdecode-sequence HaIX iR E Nfalse, IRE NtrueRE/BEAEADSAT
RERE

data-limit

iR EIEEIEFI S,
EGUCZHlogical_decode_options_defaultdpiZ&ERT, BUESEE: [0, 100] B9
B, BfiU: GB, BOME: 10, BUYEANORY, FRARBIFERIEEKR/N,

GUCBHIREFESpg_logical_get_area_changesERE Hdata-limit \SE&{FH,
BiRiE2I (&R ) B “SQLESE > REFNRIERS > RASIERE > BEE
HIRE” ZT “pg_logical_get_area_changes” ERELFEMITEA,

logical-receiver-num:

R EEY, SHhEIBEsIMogical_receiverflE, EFREEARIA
= NEIRTY, NRILEETEE .

EUESEE: 1~2089intEY, BOAENT., HZERZENLLHEIERL RFHEX
BY, BRIE D FE

slice-id:

{SUEZDNRISENRE, IEEHFIDNFIERND FS, BATEFIFRED,

EEEE: 0~819289intEY, BNINESN-1, BIMBEED RS, (BEEDEISHIZRAT

=i

AR

ZECEIRIE=IRIEEDNEACSNEIZIE S HIE ( confirmed_csn/93F0ERISHIRE ) #1THED
BIERA, ARFRECHDRS (BBENADE, F—1T0RNUEA0) , MIRTREZSH
( BNERRGAME- ) ERBIISHERIPESIRE . ERCNRISN, TSOHEEZSH, BFA
BRSHDND /S, (INREWEIZDNS HRIEHIRMBEER .
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e start-position:
EZDNIRE, £EINEE TR NTIEECSNYNANES, LIRFXITEERT
CSNIIMRIZESS, WS/ NVFHEELSNRIEE, BISECSNIINESRIBEGINEE
—ERITIEE o
BEBE: Frre3ty, AL ALl /oE, ZamloslatzRCSNFILSNAY
P UINt64388Y

(1 588

BEECNRRSRY, TFIEEZSH, BFRMSEMZIAIN, BTFCNEIISDONREERS
RIEFRNS RN SEELBRIEIITRIES .

FRITRES
e force-binary:
EARUTHHIBIUNHBREER, SN AREEEMARITA.
- (PN ERZREpg_logical_slot_get_binary_changesl
pg_logical_slot_peek_binary_changes:
EUESBE: booleanf!, BiNENfalse, WETEREN, HWUATHEIRE
HHHARIBEER
- R ERZREpg_logical_slot_get_changes. pg_logical_slot_peek_changes
#pg_logical_get_area_changes:
EUESEE: {NEXfalsefEfIboolean!, LASIARE i HRATEER
- EARECARRD ((EREDNAYSZE ) -
EUESBE: booleanf!, BiMENfalse, WETEREN, WA AEE
HARRDER
FHiTHRES

LA BCEEIX IRV IRIRE -
e decode-style:
Lenable-ddl-json-format2#{EHtruelld, DDLAYKE Henable-ddl-json-
formatiz®l, decode-stylefl3gEDMLIERIAYRERIIET; Henable-ddl-json-
format2EEAfalselT, decode-style}gEDMLFIDDLIEGIHIERISIE -
EUESBE: charBURIFAF)'. 't'E'd', oaIAFRISONIEIN. TEXTARTUR — i HIAE
o
EINME:
- &Bf8Edecode-style:
Y EHIEIREZEE 9mppdb_decoding. sql_decoding, decode-styleZfiA
BERDBEITHEIETURE . SIS TIERGRE)
parallel_binary_decoding. parallel_json_decoding.
parallel_text_decoding, decode-styleZKIMERBIA'D'. j'\ 't', ERDAENS
BT, JSONRRL. TEXTHSR .
- 18xEdecode-style:
1ZEEEERYdecode-stylei {THERD .
X FISONFSFITEXTAS RIS, FRitERXEIMATAIMREERY, GRBIEE
DRIBIAFETEAING2RARZFZBETVEEDH ( FEEZUINt322E8 SR
F1, ORERFHOREBLER ) , 8FTuint64XFERLIsn ( beginXtiizfirst_lsn,
commitXdfizend_lsn, EtAHSIIRiZZIEDIsn) .
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flgn: LAmppdb_decodingi@{4 A, Zidecode-styleabZERIAT, LAT#HEIET
RIS, SR

current_lsn: 0/CFE5C80 BEGIN CSN: 2357 first_lsn: 0/CFE5C80

current_lsn: 0/CFE5D40 INSERT INTO public.test1 new_tuple: {a[typid = 23]: "1", b[typid = 23]: "2"}
current_lsn: 0/CFE5E68 COMMIT xid: 78108

Ldecode-styleIjZERIAT, LUSONIBARRD, LRWT:

BEGIN CSN: 2358 first_lsn: 0/CFE6220
{"table_name":"public.test1","op_type":"INSERT","columns_name":["a","b"],"columns_type":
["integer","integer"],"columns_val":["3","3"],"old_keys_name":[],"old_keys_type":[],"old_keys_val":[]}
COMMIT XID: 78109

Hdecode-stylegtEBIAT, LATEXTASURERD, ARUT:
BEGIN CSN: 2359 first_Isn: 0/CFE64D0

table public test1 INSERT: a[integer]:3 b[integer]:4

COMMIT XID: 78110
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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. E3LFHIIBAY:
1. EETRRRI8FTIuint644LZFRCSN,
2. ETRBISETuint64{LE irst_Lsn,
3. [ZEBRAENAR | # R FHFEBURAT, WRREBEAFHUIN2RRZES
commitBBEKE, BEEFRETFZKENFHFANEEFES.
4. [ZEBHAENER | #E RN FHFEURAN, WRREEAFHUING2RRZESH
FEKE, BERFRTZKENFHAESHBFREF.

5. FAZEINUEEHRIEGED, B REA1FUFEPHMENEDENSRE, PREE
HOXERERBRNED, FREARIREDTMK .

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. ETRR2FHuint1 6FRZTTEAFZTEMBAIGIEL, ichattrnum,
2. IFRiEESattrnumik,

1. ETFR2FHuint 6AFRFIZHNEE

2. 1R EIRKEIERSIE .

3. BETRAFBUInt32XFRH/IFIZEEAIOID,

4

. ETRAFDBUINB2RFRHEIIUE ( AZRFEEREFE ) IIKE, I1RA
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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ikl

FECSNFAERS ( Bloutput-ordengE A1) =T, MEBRXNIRTFEANESAH (BIA
R NESESER/I\NETSXAMERX ) , IRSERIERXTNREER I
IRBRIXZNES, HBEGINFICOMMITIEAASHERIX,

e parallel-queue-size:
IEEFTIEERIBEZEHITRERNIIKE.
EUESEE: 2~1024m9intEY, BAU2R9BEE, BIAMER128,
PAFH< EFRNRRISE 2N ERSEERX.

4.1.3 (# SQL RIEHITIZIEMET

;a%sslzgﬁjuﬁijﬁﬂéSQL@ﬁ, TR MbR. HEHBEEFE, KEERDERY
HE

BEL R
1 LAEBREPLICATIONBRAIAHFEFGaussDBEEHTF—EDN,

HE2 (FRM T as<BII DNim IE IR .
gsql -U user? -W password -d gaussdb -p 40000 -r

HAr, userlIAFR, password ARS8, gaussdb NFEEZAIEIREZTR, 40000
NEIREDNIROS, BFARIECRE RS . SHIEISEZEDNLER, EHFEE
B2 DN CER SR

$I3 QEZTR st FIBESHIE.

gaussdb=> SELECT * FROM pg_create_logical_replication_slot('slot7', ' mppdb_decoding);
slotname | xlog_position

slot1 | 0/601C150
(1 row)

SR BECNIROIEELIERE, EEEFCER, HRRPEALE.

gaussdb=> CREATE TABLE t(a int PRIMARY KEY, b int);
gaussdb=> INSERT INTO t VALUES(3,3);

SE|S SELEAEEDN, ZIE o ISR, BIDRETI4096,
MARZL
IBIEEIEINES BIEARIDER .

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

0/601C188 | 1010023 | BEGIN 1010023

0/601ED60 | 1010023 | COMMIT 1010023 (at 2023-09-14 16:03:51.394287+08) 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":[1}

0/601EED8 | 1010024 | COMMIT 1010024 (at 2023-09-14 16:03:57.239821+08) CSN 1010023

(5 rows)
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4.1.5 iZiE/EES745 DDL

GaussDBEH EIFEHITDDLER, Wi iZiEMEIS T A LFKEZEIDDLER

(1 row)

TR

4.1.4 (FRRIVEDSCIEIRZES §

FE=HEFTRBESRNZEMRBMGaussDBIELZIE B E SRt indiRERIR .

HFEFRIDBCEELIEFNISEH TR, BRRIGESE (Faism ) h “‘NARFEFH
B2 > ETFIDBCH A > Rl BEEFIETAE &5,

& 4-1 BF3Z45R0 DDL 38

g6 MEFSEEHEslot1,

gaussdb=> SELECT * FROM pg_drop_replication_slot('slot7");
pg_drop_replication_slot

* G| BEXH |BEXEF#ET | Mesg Sequence | Schema Com

# = men

t on

CREATE | CREATE | CREATE CREATE CREATE | CREATE CREATE COM
TABLE INDEX | FUNCTIO | PROCEDURE | TRIGGER | SEQUENCE | SCHEMA | MEN
[PARTITI | ALTER N ALTER ALTER ALTER ALTER TON
ON[AS| | INDEX | ALTER PROCEDURE | TRIGGER | SEQUENCE | SCHEMA
TION | | DROP DROP DROP DROP DROP
LIKE] INDEX | N PROCEDURE | TRIGGER | SEQUENCE | SCHEMA

DROP

REINDEX

ALTER FUNCTIO
TABLE N
[PARTITI
ON |
SUBPART
ITION]
DROP
TABLE
RENAME
TABLE
TRUNCA
TE
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2 4-2 M-Compatibility ¥R E 324540 DDL %8

= 5| Sequence Schema Comment on
ALTER TABLE | ALTER INDEX | ALTER ALTER COMMENT
CREATE CREATE SEQUENCE | SCHEMA ON
TABLE INDEX CREATE CREATE
DROP TABLE | DROP INDEX | SEQUENCE | SCHEMA
ALTER TABLE | REINDEX DROP DROP
PARTITION | arer TapLe | SEQUENCE | SCHEMA
CREATE DROP INDEX ALTER
TABLE ALTER TABLE DATABASE
PARTITION | ADD INDEX CREATE
TRUNCATE DATABASE
DROP
DATABASE

HUBETEHIIDMLAIAHE, FESIZSEMXNAIDMLARE, BFHITIRE, JTixte
DMLAS#HTHEM, BIeARNAIDMLESR), £BEHE . MXTFDDLESR,
EEFAFCERDDUREANAE, MRBICEDDLEGSRNREFHERNDMLAR, DDL
FhEZRE | BiEEZy, BEEHEYIEDDLEL, BIXLRAENDMLA SRR
[RDDLIEAIRIEEREMRY . FIEDDLAEICREDDUER, HEMFIBAEIZDDLEE
FLAEZIDDLEES,

ADDLEGHITIREF, SQLESIEMTREXREDHITIER. EEBT, FHEMBET
# (AERIDDLIEESEMARZEEAVENR, BT ESDDLEGDNEENS
2) . BfE, PITHRETXLERHITINIRE, £, EXXINTER.

ATBIFIEDDLASAISGI, RHHSEMIIDDL, HNESHBTRER (T
B ) LURPTRERERN, AERITHEIITRAEENRIZES.

MIEENI R AEHTHEDDL, DDLRERHTREISIEDDLan SR AISONISTANED , FHigfit
VEEEEERMIEEEDDLAFS . SEIGDDLAFSFIFHMALL, [ERDDLRENT

RISFaEtE:
1. BRI MIREESREHASchema, RICINRFERAERIsearch_path,
BAREEN .

2. HEHLRYSONFIMSTUIL AV L BEST IS A EIRRE . MNRAFERNERRIRIEE
FEhRA, HAEFERLDDUEZER, FEENAZAIBRXLEES,

}yiﬁ’ﬂﬁiﬁﬂjE’J%ix‘?‘z%ﬂ?’é%)ﬁﬂ’ﬂﬂ?:‘, ERESRPBAFN, MRIE2EE, f
0:

T EREUARIEEES|IS'E, REARNDIRATSSSEET NEsS',
[REESQLIES:

CREATE FUNCTION func(a INT) RETURNS INT AS
$$

BEGIN

a=a+l;

CREATE TABLE test(col1 INT);
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INSERT INTO test VALUES(1);
DROP TABLE test;

RETURN a;

END;

$$

LANGUAGE plpgsql;

RFEENTEER:

CREATE FUNCTION public.func ( IN a pg_catalog.int4 ) RETURNS pg_catalog.int4 LANGUAGE plpgsql
VOLATILE CALLED ON NULL INPUT SECURITY INVOKER COST 100 AS'

BEGIN

a=a+l;

CREATE TABLE test(col1 INT);

INSERT INTO test VALUES(1);

DROP TABLE test;

RETURN a;

END;

’

T53:  “ALTER INDEX "Alter_Index_Index" REBUILD PARTITION
"CA_ADDRESS_SK_index2"” &9 “REINDEX INDEX
public."Alter_Index_Index" PARTITION "CA_ADDRESS_SK_index2"” ,

T4 CIRMNEMCEES XS, START ENDEEHRTUIIMEADEE(L ILESS THANIEA:
gaussdb=# CREATE TABLE test_create_table_partition2 (c1 INT, c2 INT)
PARTITION BY RANGE (c2) (

PARTITION p1 START(1) END(1000) EVERY(200) ,

PARTITION p2 END(2000),

PARTITION p3 START(2000) END(2500),

PARTITION p4 START(2500),

PARTITION p5 START(3000) END(5000) EVERY(1000)

)
SRR RN

gaussdb=# CREATE TABLE test_create_table_partition2 (c1 INT, c2 INT)
PARTITION BY RANGE (c2) (

PARTITION p1_0 VALUES LESS THAN ('1'), PARTITION p1_1 VALUES LESS THAN ('201'), PARTITION p1_2
VALUES LESS THAN ('401'), PARTITION p1_3 VALUES LESS THAN ('601'), PARTITION p1_4 VALUES LESS
THAN ('801'), PARTITION p1_5 VALUES LESS THAN ('1000"),

PARTITION p2 VALUES LESS THAN ('2000"),

PARTITION p3 VALUES LESS THAN ('2500'"),

PARTITION p4 VALUES LESS THAN ('3000"),

PARTITION p5_1 VALUES LESS THAN ('4000'),

PARTITION p5_2 VALUES LESS THAN ('5000')

)
5 FIEERAYYIFERRY, {FAIF NOT EXISTSHIER
o JREIASQLIET:

gaussdb=# CREATE TABLE IF NOT EXISTS tb5 (c1 int,c2 int) with (ORIENTATION=ROW,
STORAGE_TYPE=USTORE);

gaussdb=# ALTER TABLE IF EXISTS tb5 * ADD COLUMN IF NOT EXISTS c2 char(5) after c1; -- BJf##i3,
TABLEFRERIntERIFIc2, FORITHNS, RETERHPIIRIZEEYBAERAIZEE,

RIS

gaussdb=# ALTER TABLE IF EXISTS public.tb5 ADD COLUMN IF NOT EXISTS c2 pg_catalog.int4 AFTER
cl;

e [RIASQLIEA]:
gaussdb=# ALTER TABLE IF EXISTS tb5 * ADD COLUMN IF NOT EXISTS c2 char(5) after c1, ADD
COLUMN IF NOT EXISTS c3 char(5) after c1; -- #2f5, i85 c3MRABITERERIFH,
RERNTEER

gaussdb=# ALTER TABLE IF EXISTS public.tb5 ADD COLUMN IF NOT EXISTS c2 pg_catalog.int4 AFTER
c1, ADD COLUMN IF NOT EXISTS c3 pg_catalog.bpchar(5) AFTER c1;

o [HIRSQLIED:
gaussdb=# ALTER TABLE IF EXISTS tb5 * ADD COLUMN c2 char(5) after c1, ADD COLUMN IF NOT
EXISTS c4 int after c1; --AfERS, BAHITEIR.
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6 EMEIRENXTSR ( DROP TABLE/INDEX/SEQUENCE ) AY, fRRBLERSANN
IFEXISTSIE Xi%IR

o [RIASQLIER:
gaussdb=# CREATE TABLE IF NOT EXISTS tb6 (c1 int,c2 int) with (ORIENTATION=ROW,
STORAGE_TYPE=USTORE);
gaussdb=# DROP TABLE tb6;

REENTEER

gaussdb=# DROP TABLE IF EXISTS public.tb6 RESTRICT;

HIMBEUER
o BIEMISSTRIDDLIE:
- @DDLZEMRSMERSREIME FZ49100MB/S, DDL/DMLEEESIZIEMT
MR ERE T209100MB/S,
-  FHREWtIneEE (i&&Ewal_level=logicalE
enable_logical_replication_ddl=on ) , XIDDLIEAINAEEE TR/ NF15%.,
o [RFBIEMALIR (&BITHFHIT) :
- AZIESRAEAMBIGAINISRAIDDLIEIE .
-  AF#HEFOREIGN TABLEIZ=HAIDDLERRS .

- alter table add columnfydefault{EARziFstablezEE fIvolatileZEBYRYEREL;
create tableFlalter tablegYcolumniycheckZEiX T AT i stableZEBYFN
volatileZRBYAYERZEL; alter tabletIRBEEFEH, REHP—ZAEQF
FELEAFMER, MiZKalter tableBEZEQRARENT -

gaussdb=# ALTER TABLE tbl_28 ADD COLUMN b1 TIMESTAMP DEFAULT NOW(); -- 's' NOT
DEPARSE

gaussdb=# ALTER TABLE tbl 28 ADD COLUMN b2 INT DEFAULT RANDOM(); -- 'v' NOT DEPARSE
gaussdb=# ALTER TABLE tbl 28 ADD COLUMN b3 INT DEFAULT ABS(1); -- 'i' DEPARSE

- AZ3F5H%LCREATE MATERIALIZED VIEWHIDDLAZFS ,

- AF#5CREATE/ALTER/DROP VIEW, COMMENT ON VIEWHIDDLEERS ,
- AZ4EZREINDEX DATABASE/SYSTEMAIDDLEERS

- AAFE LA EStEXAIDDLARES o

- AZ3$ECONCURRENTLY/EXEQRIDDLARAD

- CUENSREHEAPEEIF NOT EXISTSEY, MNRMREFE, NARHTHED,
BRI SRATIE R HRFFFEIF EXISTSHY, SNRITRAFIE, UAHITHE.

- AXJALTER PACKAGE COMPILEIERIIH1THEID, (BSMRIBLAICHBEHRES
AIDDL/DMLIES] ., ANERPACKAGEE;&EDDLEDMLESAISLALAE, M
alter package compile &S IEEIBZRS .

- ANEEARAZRIRAREADDLE., LATFSQUEGARZIHSIE/ET.

= QUEBfTER, REILMEES.
[FHaSQLIER]:
gaussdb=# CREATE TABLE IF NOT EXISTS tb3 (c1 int) with
(storage_type=USTORE,ORIENTATION=ROW) ILM ADD POLICY ROW STORE COMPRESS
ADVANCED ROW AFTER 7 day OF NO MODIFICATION;
REETLER
gaussdb=# CREATE TABLE IF NOT EXISTS public.tb3 (c1 pg_catalog.int4) WITH
(storage_type = 'ustore', orientation = 'row', compression = 'no') NOCOMPRESS;

- IBIERERSASZIEDDL (DCL) /DMLEEESS, REESFDDLZEHIDMLEE
B
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-- AR, DCLATRFRE@HMAHT, DMUGTDCLZ Eth AR AR

gaussdb=# BEGIN;

gaussdb=# GAINT ALL PRIVILEGES to u01;
gaussdb=# INSERT INTO test1(col1) values(1);
gaussdb=# COMMIT;

-- AREBHE—aOME=aSQLET

gaussdb=# BEGIN;

gaussdb=# CREATE TABLE mix_tran_t4(id int);
gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# CREATE TABLE mix_tran_t5(id int);
gaussdb=# COMMIT;

-- AREBHE—aOME_aSQLET

gaussdb=# BEGIN;

gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# CREATE TABLE mix_tran_t6(id int);
gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# COMMIT;

-- SR

gaussdb=# BEGIN;

gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# CREATE TABLE mix_tran_t7(id int);
gaussdb=# CREATE TABLE mix_tran_t8(id int);
gaussdb=# COMMIT;

-- AREBHE—aOME=aSQLET

gaussdb=# BEGIN;

gaussdb=# CREATE TABLE mix_tran_t7(id int);
gaussdb=# CREATE TYPE compfoo AS (f1 int, f2 text);
gaussdb=# CREATE TABLE mix_tran_t8(id int);
gaussdb=# COMMIT;

-- 2R

gaussdb=# BEGIN;

gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# COMMIT;

-- ARET%E—aESQLET

gaussdb=# BEGIN;

gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# CREATE TYPE compfoo AS (f1 int, f2 text);
gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# COMMIT;

-- AREBHE—aOME=aSQLET

gaussdb=# BEGIN;

gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# CREATE TYPE compfoo AS (f1 int, f2 text);
gaussdb=# CREATE TABLE mix_tran_t9(id int);
gaussdb=# COMMIT;

ZiEAZISIEEICREATE TABLE AS SELECT. SELECT INTOF0CREATE TABLE

AS{XBEfRTSHH CREATE TABLEIEE, EASIFMAIINSERTIES] .

AR

STFCTASCIERAYER, (PEARISEALTERFIDROPIEE,

5
[RIASQLIER]:

CREATE TABLE IF NOT EXISTS tb35_2 (c1 int) with (storage_type=USTORE,ORIENTATION=ROW);

INSERT INTO tb35_2 VALUES (6);

CREATE TABLE tb35_1 with (storage_type=USTORE,ORIENTATION=ROW) AS SELECT * FROM

tb35_2;
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RE—ASQLUETREIFLE

CREATE TABLE public.tb35_1 (c1 pg_catalog.int4) WITH (storage_type = 'ustore', orientation =
'row', compression = 'no') NOCOMPRESS;

- HITEESRE/RY/ERER, EEASESDDL/DMLESSESHEELTS
SRESHEMEDEMDDL/DMLESESS, WIRIRESESRNNITHE

=
- IBERBASITRAIEEINEE, IR AIEERIDDLETRIBSERFS
& &hash?l,

" FEisiEa:
CREATE SCHEMA blockchain_schema WITH BLOCKCHAIN;
CREATE TABLE blockchain_schema.blockchain_table(mes int);

" RIBER:
CREATE SCHEMA blockchain_schema WITH BLOCKCHAIN;
CREATE TABLE blockchain_schema.blockchain_table (mes pg_catalog.int4, hash_a1d895
pg_catalog.hash16); -- IBATATEBIRKEIR
=E7EBinimFanXiFblockchain_schemalIfrEXEMRE, ZRILAE
HER, LAY BfRiREIblockchain_tableZEF—ikEiEsE, BXHIT
DMLa<S A LAEE B
SQL#s<:
ALTER SCHEMA blockchain_schema WITHOUT BLOCKCHAIN;
CREATE TABLE blockchain_schema.blockchain_table (mes pg_catalog.int4, hash_a1d895
pg_catalog.hash16);

o  MYSQLEBERARZIFALTER SCHEMA schema_name WITHOUT/WITH
BLOCKCHAINIE =z fi##fr o

o BIMEBIEMRISSIFDDUSHELR:
- sql_decoding#iE{4A3Z#FISONFEZLAIDDL.,

g
e JSON#&=t

STFHANBIDDLIED, SQLS|EfEtressBIiE L. 1aiEZ D ImSE D BT
B, BT ahESTDDLRLEMEE, FEHITRASRIERITNNE, 1T
EFETEENEN . EHITSRNITRRZRE, ELEAEEIDDURERIENRAY
search_path, A4FHEEHITRIITRINZE, MWETRHMEEIURNITERER T
&EE, LUAREDDLRIEGHNEIRER . RTINS IS B DDLE
a, WA EHEISONKEXEIDDL, ALLUEERSMEIEETS .,

CREATE TABLEIEAIEE T, 1BEDHZE, BRIXINAICreateSIMtERITRIT
=, TRREETERER. JER. SHIVER ( DistributeByEaK ) . HXIE
B (PartitionStatef5#y ) &, @IS REFIE, TTHEEAYSONEANT:

{"JDDL":{"fmt":"CREATE %{persistence}s TABLE %({if_not_exists}s %{identity}D %{table_elements}s %

|||||

{"object_name":"test_create_table_a","schema_name":"public"},"compression":"NOCOMPRESS","persist
ence":"","with_clause":{"fmt":"WITH (%{with:, }s)","with":[{"fmt":"%{label}s = %{value}L","label":
{"fmt":"%{label}!","label":"orientation"},"value":"row"},{"fmt":"%{label}s = %{value}L","label":
{"fmt":"%{label}I","label":"compression"},"value":"no"}]},"if_not_exists":"","table_elements":{"fmt":" (%

{elements;, }s)","elements":[{"fmt":"%{name}l %{column_type}T","name":"a","column_type":
{"typmod":"","typarray":false,"type_name":"int4","schema_name":"pg_catalog"}}1}}}

ALAEZI, JISONRXPE S ISHMsearch_path, EAfYidentityi@fRriRschemaly
public, & /Jtest_create_table_a, EH1%{persistence}sxtMAIFERIT, It
SQLEAARE=FERFRLAAZ,

[ [ GLOBAL | LOCAL ] [ TEMPORARY | TEMP ] | UNLOGGED ]

%({if_not_exists}sXI N SQLIEBAFRIFE:, FARALFERLIAZ:
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[ IF NOT EXISTS ]
%{identity}DII M SQLIEA HRIFER :

table_name

%({table_elements}sXI M SQLIEEIHAIFER:

( column_name data_type )

%{with_clause}s}3 R SQLIEAHHIFER:
[ WITH ( {storage_parameter = value} [, ... 1) ]

%{compression}sxI M SQLIBEIFHIFES:
[ COMPRESS | NOCOMPRESS ]
e decode-stylefSTERZT
HHA9E A decode-styleS =4, WXdecode-style="j'At, iMEEXINT:

{"TDDL":"CREATE TABLE public.test_create_table_a (a pg_catalog.int4) WITH (orientation = 'row',
compression = 'no') NOCOMPRESS"}

HoEqftEESchemaZ iR,

Bt
o IGIEHISE
a. FEZIEMBIEGISE, BFiEHDDLNREmREURETRR . TEd
JDBCiZO=k&E pg_logical_slot_peek_changesH g

®  enable-ddl-decoding: BXiAfalse, AFZDDLIEAIANIZIEMED; BN
truefit, FFEDDLIEAIHYIZIERERT

= enable-ddl-json-format: ERiAfalse, (EIXTEXTAEUAUDDLZ BRIFTES

B (ENtrueld, {51%)SONKBHIDDLR BRITLEEE ,
b. HEGUCESE

®  enable_logical_replication_ddl: BKIAJION, ONKET, ZiESHAI
$DDL, BN, &AZ¥5DDL, REHONKET, ZSXIDDLfTEERH
TRfENT, HEMDDLIWALEE ., BN, FAREFTHEAERWALH
£,
enable_logical_replication_ddIf9FFxHE, LUERRE=2RAFEXTZ
SHEHMBIEMIEASZIFDDL,
o FIEARE
FEDDLHEXL_logical_ddl_message, EH2EVHRM_LOGICALDDLMSG_ID, &

EXWT:

R St BX

db_id OID #IEZEID
rel_id oID ZID

csn CommitSegNo CSNRER

cid Commandld Command ID
tag_type NodeTag DDLZEH!
message_size Size HEABKE
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E= 2R =34
filter_message_size Size HEPEZRIIEES
KE
message char * DDLAAAE

(ERTER

B IBIERTSTEIRINIEEGUCEHwal_levelllogical, iZSHEBEREN.

gs_guc set -Z datanode -D $node_dir -c "wal_level = logical"
Hr, $node_dirm#iEET RIERE, AP AUIRESIREREE

$82 LIEBREPLICATIONIPRAIAFERGaussDBEIREE T =, FRIITin1EEHiE
o

gsql -U user? -W password -d db1 -p 76000 -r

Hep, userlAAFE, password A%, db1FZIERAVEUERERTR, 16000/9%L
EEFROS, BPAURELIRERER,

$IE3 BIEZR Aot HIZIEEFIE,
gaussdb=# SELECT * FROM pg_create_logical_replication_slot('slot 7', 'mppdb_decoding);

slotname | xlog_position
+

slot1 | 0/3764C788
(1 row)

B4 TEIREDGIEPackage.

gaussdb=# CREATE OR REPLACE PACKAGE ldp_pkg1 IS
varl int:=1; --AB%TE

var2 int:=2;
PROCEDURE testpro1(var3 int); —-ABFEIIE, AILMRINEIEA
END ldp_pkg1;

$IB5 EENEHIEslot 1L R, AEIT)DBCEEOEE pg_logical_slot_peek_changesiist
SHE,

(MR

o ZIEMRDIEINES NIBEMEIEIEIFIFISIETIS 4,
o FH{TREISAH, TIDBCIEOF KT S Hdecode_styleRJLURTERERDIE:

BEidftEiEIdecode-style, fEEMEIEIEI0. HEUEAcharBiNZF/F)'. 'ta'b', 25aIE
JSON#&=(. TEXTAEU R Z i HiiE=t,
gaussdb=# SELECT data FROM pg_logical_slot_peek_changes('slot7', NULL, NULL, 'enable-ddl-decoding',
'true’, 'enable-ddl-json-format’, 'false') WHERE data not like 'BEGIN%' AND data not like 'COMMIT%' AND
data not like '%dbe_pldeveloper.gs_source%';

data

CURRENT_USER IS var1 int:=1; --ABZ&\n var2 int:=2;\n
PROCEDURE testprol(var3 int); --ABEFMEERE, AILARIMEBERB\NEND |dp_pkg1; \n /"}
(1 row)

$£26 MiiiBieSHEslot1, MBRpackage ldp_pkgl,

gaussdb=# SELECT * FROM pg_drop_replication_slot('slot7");
pg_drop_replication_slot
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(1 row)

gaussdb=# DROP PACKAGE ldp_pkg1;
NOTICE: drop cascades to function public.testpro1(integer)
DROP PACKAGE

R

4.1.6 ZIERFIDEIEEIT0RE

BRI IMEM B T " DMLEUEKEIRES), NWALASEEFIEBES HELHE
OIS B SR

EES

10.

11.
12.
13.
14.

ELEWEIRE]: #pg_logical_get_area_changesiR#l, AJLATEZIX[EItERDML
HiE, BRERASEpg_logical_get_area_changestREAYERS I
TR E]: OM_AgentiEidpg_logical_get_area_changesER#EIR{HOBS I3
HBE®EAOHKEEESND, OM_Agent)\OBSTHEZRFEIIAEEI N = L, FHel
E—EWAL HEXHRI8MEZHINER . FBIETRE, SHEREIREAXEFHR
EIfiz=7

FEITHIWALB EZ 5B logical,

HIRENSHIFRMAMAIFULL, BN UPDATERNDELETEIRIES R EIGVIRIEMITA
22FE,

WALHEICRHIEREBUIRIERRT AN SR, NEEERAER BRIAREHT
VACUUM FULLIZE, BMiZEVACUUM FULLZ BIEIDMURERSHEEUIRER
[@l,

BEWALHEABEEBIZ500MB,

AT BRIRIXlog B EHIEKE]

EHNB NP REBSER—NMERUYE, BIMXEFRSHITEFH.

X FFAEdERE, BEEZEAFEE, SEuEERFE, NWARBEAEOK
[=],

OM_Agentf FHZBISKIEAE BT EEEX T E=E/I80%, WMRAFN
S2IRE ( BEFUIMERTEHMERXHE ) , IRIBEE: "no enough space
left on device, available space must be greater than 20%",
TEEMGEBEME, BB THIWALBE X EHITEE, NRBEERK
I, AembldRER, RSBERERICREIDNBNEEH,
HEBFENRTE, RiaiEReeEHERRFRgs_txn_sn_timefYgRAKARTE, £&1E
A ARBEBIT Rt gs_txn_lsn_timelIg/I\itE), BUEEIRE .
AZHER—T R A EREHEKEEO.

MRHIT T HRER, AT S SERIRIEEKE

A HFHEEDNA N RIEETXE .
|BRRAFREIZIFE AT A S5 = BikR 24 /9505.2.1 SPCT1005RA (BE )
ZER, MNREKRELN, WEENTESZEATLMEREIEXEIINEE, BR
IFN RS ERIX log HEFHTEIREIRE, FHEREIF=ENXlogBELIERE
Hr. TEE1 DN BE#1Tgs_logical_dictionary_baseline ()&, IHiZiEHIEFH
HITELZ .
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15. BOUASIF 1 FEWRIEURILE], B 1 FHIESRBNER . WNFHIKEREE 15895
B, BEEERIEFEGUCEH logical_replication_dictionary_retention_timefY
B,
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vs)

X

R

AETHRIEAMEEDRT, SXRIMISLUENUSITHEE, REathiHg
SXRAVER, BEHIEX. RIE. LORK&RHEFSHE.

5.1 RO XNAE

511 XEEFRES=NA

EEMEHIEENHSIBIIIERZ SIS, MEFEMRESHEMNETER.

BSOS . EIEMIERLFRARI0ZSFIEE, KESMRIIAIMB. GB

REHFREZ TR EZIARTBREIES, FEULIEREAME. HESHUHENES

T, HEEEERS (DBMS ) FHIESN. MESESHHIEHE TESHER, EWL
EREIE RS T S M B RIS SRz 5 0.

FEHENRIZLZMNEER, NMIBEEMASIAE (Divide and Conquer ) fRZRI7=
FIAMER ARSI, HEAEEHMEE— SRS BRI E ZRIER SR
BFIa, BEFIRSRENIFIRERREFIIRITLAERRIERRKE, R0
AR D B F RIS . WTABEHEGS, MEFERENEERT ‘9
BfE” WARAD X, SZEUEESEAM TR D AFRRERZED, 58—
73 X#EPZIE EEE RS UBMRIEE, XEMICEARREIERFHRIT 705D, BF)
FHIERVEIE . B4R

5.1.2 RHXEAR

FDXHA (Table-Partitioning ) BIDEIFERAIFREE RS INEE LD/,
B EENZESRT (HPX) , BEBILAFPYEREN. TEFEDREEFE/NIIR
NSekE, AEigitAFBIESXE (Partition Key ) HRIEEMEISUEFIENISX, M
B RAEEURERXIARNZERME, B ERRNS X EFHAHITDODL. DMLIEF,
MNREFERRIAERE, TOXEAREEGLITEED:

o RAAFTEHEZSEENE: BTRARBRBOXBHTEESX, Sk
SFHAEX D KIFE, MIFEINR. XMo XESRAREEEZRAT I
BE, RMHMEBRAIMREEE .

o [HMREHESEENFRIRELN: HEKEFILIEZRDMUEGFDDLEGAH
RIFETHEERN . TAYES BENEEEHTORKIBET, XMLEL
AR BN, FHEESD KAONEMEN RERME, DREBHIES RIEEEE
M XEHFEHHRE, JLURILHTT, BAFi.
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o REMAXAEHETRIENIEZHEES: SRREBIWIE LN RES XA
EHTRE, 809X IsEYERENY, ERERELSE. MIEEFHES
BFRTE, b, SREFOXEIISIESIERE, WEENE. K58
EHEE, UNSHMIKE, TEXIBANRHITERIE, MNIAKELD TR
18

5.1.3 #iRS XEHMML

D RFREHEEXR S ENAEEERNEN S REHTIBEIEENES. flu, E&
—3KLAR (Month) fEAS XE2AIZR, WNES-1P7R.

5-1 P XFRTRBIE

1 A 22100 part]
1 A 202101 4 o 202101
2 B 202102 /' b G 202101
3 © 202103
4 D 202101
2 B 22102 part)
5 E 202102 ——» 5 E 202102
8 F 202103 B8 H 202102
7 G 202101
g H 202102
\ 3 % 202103 part3
8 | 202103
8 F 202103
g 1 202103

MRFERAELBEXRIRT, EARNEEHRHTEFEME (Full Table Scan ) . MINELABHD
AP XPEEINRITZE, EFRABESBMAAISXEE ., BERHIESRABEHEE
HEES KRS, BRI EnEESE, el HSIEEEE, WES5-2fR.

5-2 5 XFERBIE

select * from T

43X Z&§E#% Partition Pruning where month = "202107
select * from T
where month = "202101°
1 A 202101
Y
1 & 202101 4 v} 202101 {D E*Eﬁﬁ-
z B 202102 /' 7 G 202101
3 c 202103
4 ] 202101 2 B 202402
5 E 202102 ——————® 5 E 202102
SEEE . . sos10s . i} s
7 <} 202101
8 H 202102 \
3 c 202103
] I 202103
+ 6 F 202103
9 | 202103
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5.1.4 RS XIzHEE

HIRLE A EHISIE ( Data Life Cycle Management, DLM ) E—EEFHIESES
HHE’J IE/ML*EEE Hﬁlﬁg Xy ,\*Z’L:"fi Z—?_a:jJTﬂﬂﬁﬁzﬂﬁiﬁﬁ@ﬁﬂﬁﬁ)_ﬂﬁ;u|
SHAFENRE: SRR T EERER. TRYSEFEER, mEsR
1}5|'ﬂE’JIE|§SZ?ELJJiF$§::ESZZK$’x1EE HEEFESENTFRE . ETIHEUIREIERME, BH
EEFENRIEFHEXEESEN,

PXFEADLMEEZHOETIEERY, BIAES XEFERAEEDE, RARERE
E%%%HQEE’JHE]‘ ST T BRAIEIRE SRR AN . WEREECEREIEE
BN REIRS IR, BinFPLRA, P EIEEXN RN TEIRIE. Lt
b, BPXZIFHUYARED. IKE. H|ERFEHTIE, THIEIEENREF
*;kﬁﬁﬁj\,é}é}i , WEARPISESIFENESHEK,

5.2 D XFENA

X% ( Partitioned Table ) RIEEBRTAA, KBS XBERBEND XK, WREE
LUJEEHF'EETJUJ%\ KERLE ?ﬂ(iﬁ:‘t ( Horizontal partition ) kg, DXEIG
BT HIEENFAREFOMAE. ISEEMMTTAY, HETREFEEASEIRIREK
BAERA, BEPRX, &. ?%I&%ﬁ%lﬂ.&%‘ﬁ)}z?ﬁ PDABNETT, SCMEIEETR
RrsM SR SIAE .,

GaussDBIRM T FERIS XREEFIT EReH, LIREARRWSm=IRR. BTFHX
SRERRISLINST S EWRREMRRSEIL, AFPERN, EIE L FaLAIESIES KERMLMN
REBLUEHMFERIER, THEREADMHRNBEFEN . AEELGaussDBR X
NESESMUAT NS EHEANE:

o DRREAFD: NDRRIERMEZLER, NMAHDKFAICatalogfFiEHL AR
P\]*BXJ‘F‘ [FIE,

o PDRXREE: NDXRFTHHFAIERERNE, NMESIHOXEN TXINAVFELL
NAETSIRRIRAAAT R FNER

5.2.1 EXELS

5.2.1.1 7 X%k (8%)

PEXFESFAFPEFRMBENERESR, SHFEMDML ( FUEIRIFIES ) AUE.
HUR(E, BEBIIEERDDL (BUBEMIES ) I @EPJ.L_t1§ﬁHPARTITION BY?Q
ITEN . BIEBRINLAREpg_classRHFIE—KICR, HparttypeFRER'D' (#RR—
FHX) 8's' (FREZRHSK ) , UIHARCIZICRENIEAD XEBE.

?;%Eii%fHGE, PEXBRARLZZEMS, EXNAMIERRS U HASTIRFiEE
& o

ol t1_hash A—1P o XK, HXKEEhash:
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,
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PARTITION p7,
PARTITION p8,
PARTITION p9
)

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

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

Partition By HASH(c1)

Number of partitions: 10 (View pg_partition to check each partition range.)
Distribute By: HASH(c1)

Location Nodes: ALL DATANODES

Has OIDs: no

Options: orientation=row, compression=no

- Bt _hash XER,

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

_________ |

t1_hash | p

(1 row)

--fIE&Rt1_hash,
gaussdb=# DROP TABLE t1_hash;

5212 $X (PXFE)

DEXRDXERRLIRMREFEIERIR, MNANCRBHEARFEPY_partitiond, &4
S XAparentidFERAIEAIMNE, SHOKBRMAERPg_classiRHAIOID (RFKRIRR
) FBZXEAKX R

T t1_hashA— 9o XE:

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_hash XZEE,
gaussdb=# SELECT oid, relname, parttype FROM pg_class WHERE relname = 't1_hash’;
oid | relname | parttype
+ +
16685 | t1_hash | p
(1 row)

&

--BAt1_hashiIPXIEE.
gaussdb=# SELECT oid, relname, parttype, parentid FROM pg_partition WHERE parentid = 16685;
oid | relname | parttype | parentid

+ + +

16688 | t1_hash |r | 16685
16689 |p0  |p | 16685
16690 |p1  |p | 16685
16691 |p2 |p | 16685
16692 |p3  |p | 16685
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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)

--MB&Rt1_hash
gaussdb=# DROP TABLE t1_hash;

PREA—DHBNIIERE, H2XBEEESITINS XKRISsEEHE—RERE —THERTE
MNP X, BEERENEIIPARTITION BYiEGIEE:

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

B
SBES XFMINRDXRRZIFRZ 1650 KE, Bt XERIHF1IITXE,

5.2.2 5 XK

P XEEHA T EHD XEPEIEFS X RSN, fFiEXBIiZDDLETFRY
PARTITION BYiEXIEE

BRSO XERGETEHTEES X .. ETFRFEHIIRHENEESX . EFHIEK
ZRIFIRS X

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

5.2.2.1 BEPX

SBEISX (Range Partition ) {&KIBFMKENE N XIS XBESEE, RELMEIEE
BZNP XSS, FEELRNERARE, CESXEREAN—FoXER, BERE
LART/EI4ERE ( Date. Time Stamp ) #iAEIRIZEH(ER .

SEES XERMEEER, =~OITF:

1. VALUES LESS THANH9IE A&t
3T MERBVALUE LESS THANBIEXIET, SEED KRBHD KBRS 2516
5,
- BISXEREINT:

gaussdb=# CREATE TABLE range_sales
(
product_id INT4 NOT NULL,
customer_id  INT4 NOT NULL,

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

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

)
PARTITION BY RANGE (time)

PARTITION date_202001 VALUES LESS THAN ('2020-02-

01",
PARTITION date_202002 VALUES LESS THAN ('2020-03-01"),

M H%RAS 01 (2025-12-09) WA © EARTERABIRAE 61



Z=EWEE GaussDB
FHER (92 f_V2.0-8.x)

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

);

gaussdb=# DROP TABLE range_sales;

Hrh, Zfdate 202002099 XER20208F2BI9 X, BSOS XEBEE

20205281 HZI20205F2H29HAYEEE -

B XEBE—VALUES LESSF4), TR XAVIFES LIRIE. =5
RN D KIREATHET IS KANZ LIRER, XEHRESHRNNE
TR EXIH, FE—TDXI, EREHSXEFEE—THBIFD XA

VALUES LESSFAFRriazUis eI N IRIE -

HREDX, AILAEMERAMAXVALUEXHET, MAXVALUERERE— 1N E
MRIERRME, THEFMNLE, BRINSERSTH XBIEMHTIREEE,

BiE=E.
2D XEREINT:

gaussdb=# CREATE TABLE range_sales_with_multiple_keys
(
cl INT4 NOT NULL,
c2 INT4 NOT NULL,
c3 CHAR(1)
)
PARTITION BY RANGE (c1,c2)
(
PARTITION p1 VALUES LESS THAN (10,10),
PARTITION p2 VALUES LESS THAN (10,20),
PARTITION p3 VALUES LESS THAN (20,10)
)
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,5,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,20,'a');
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,21,'a');
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,5,'a');
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,15,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,20,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,21,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,5,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,20,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,21,'a");

gaussdb=# SELECT * FROM range_sales_with_multiple_keys PARTITION (p1);
cl|c2|c3
N T S

10| 5] a
(4 rows)

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

S T S

10]15|a

(1 row)

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

S T S

10]20|a

10]21]a

1] 5|a

11]20]a

11]21]a

(5 rows)

gaussdb=# DROP TABLE range_sales_with_multiple_keys;
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2D KRS KRN
i MSE—FIFFRER.
i.  ARBARZRIIVNTOXIERIFIAFE, WEEEAN.

iii.  AIRIBARIZRIPIFT DK ERFIRNARYE, NELBREANMERN TS
FET—FAFERIKRN

iv. WRBAEHFIIATFOXHEFIRLRE, WiET— NS X#ETEE
5,
2. START ENDiEXAER
STFMERSTART ENDIBEIET, SEED XKKREHND KRS IF15,

RN :
-- gUEEsR=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";
-- BliZlRAtschema,
gaussdb=# CREATE SCHEMA tpcds;
gaussdb=# SET CURRENT_SCHEMA TO tpcds;
- BEESXRE, PXiERintegerEE,
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;

- BESXFEE.

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_11{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)

--MipRZzFISchema,

gaussdb=# DROP TABLE tpcds.startend_pt;
DROP TABLE

gaussdb=# DROP SCHEMA tpcds;

DROP SCHEMA

5.2.22 i5HEHPKX

G749 X (Hash Partition ) 2{kiEGaussDBRBRIBRAEE X, WHXEHTIZE, M
MSEMEIERI S P XAYMREY, 2 XEEUETBEATR (no data skew ) FIIFET,
BHEE RS E LB IR TES N X 2ZEa s H, HMESSSXAIIANK
BRF—H, 2o XEEESSSHAEESx,
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IEH D XS EES XN—F2TERIENRGE, 53R 0 XAEEHIFASE
iR, ISZ%IREHHLT}EHQ%\EETJ > XRAT . BRI

gaussdb=# CREATE TABLE bmsql_order_line (

ol_w._id INTEGER NOT NULL,
ol _d_id INTEGER NOT NULL,
ol_o_id INTEGER NOT NULL,
ol_number INTEGER NOT NULL,
ol i_id INTEGER NOT NULL,

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

)
- FERENX 100053 X
PARTITION BY HASH (ol_d_id)

(
PARTITION pO,
PARTITION p1,
PARTITION p2,

PARTITION p99

)
--fhBRER.
gaussdb=# DROP TABLE bmsql_order _line;

LiABIF, {FERbmsql order_lineAJol_d_idZWERKIEHRIT T DX, ol d_idFI2
identifiert¥RRVEMSI, EXRSEEAREZATBI4ERNFIE, Hj?&ﬂ‘ HAFEHE
SEIEMEX D . EXMERT, RERHED XRIERINZZH T RGBTSR E—
MELIEERIERE

R RS XER, 1850 KR T BERERIAD KERFET ERYEURIRFHI
(BPE—P R/ MELIMRSHIES IR ) 25, ARNEEED KBRS X
£, [FEReiEa s XAVBIEZTF, ME, %D XA ISERIES T2 XARIEUESS
WS 5H, ERAEELRATHOXERNZAE.

5.2.2.3 FIFRHS X

FIZFRSX (List Partition ) RAIFABFAESN D XAMEIRE, Ao XBISESREIIR,
M EIEIR T TEMETRIENI D X . XS R ARNMBET, SeelEs X
ENFENEIRHITH KIRE, THESXNLTFEMEXREIRERITHHEHSER.,

MBS X2EN, ERLERFREXEIIRZF, AFRILUSEEGIAS
( DEFAULT ) RIFEIXLHIRE . BILXMAEIL, FBARE EH&EJ‘EUE{&EH > XA TER
F2SHEIRTE. =BT

gaussdb=# CREATE TABLE bmsql_order_line (

ol_w._id INTEGER NOT NULL,
ol _d_id INTEGER NOT NULL,
ol_o_id INTEGER NOT NULL,
ol_number INTEGER NOT NULL,
ol i_id INTEGER NOT NULL,

ol_delivery_d TIMESTAMP,
ol_amount DECIMAL(6,2),
ol_supply_w_id INTEGER,
ol_quantity INTEGER,
ol_dist_info CHAR(24)

)

PARTITION BY LIST(ol_d_id)

(
PARTITION p0 VALUES (1,4,7),
PARTITION p1 VALUES (2,5,8),
PARTITION p2 VALUES (3,6,9),
PARTITION p3 VALUES (DEFAULT)
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)
--fhIRZ= .
gaussdb=# DROP TABLE bmsql_order _line;

ERBIFFZEIEE BRI HR D XAIGIFEEM, EEMRol d_idFIkH#THX . B2
List7r X EiE@EIE ol _d_idRIAJ SEEVESEERITIRE , FAEFIRPRIBITESHAP3
X (DEFAULT) o

HEELIEFR DX, RS XD KERIRTEMER, BEREIEEIE BraUEFNaE
THARYD X, AT, BERIIRPHEERS, SXKEXTFMSEZEEN, mXM
BT, ERAREIKX,

PAME, JIRSXMEFESXERTHER. MEXHBREEHTOBESHERA,

A

FRDKAES KigiRE TERBIHERE, HOXBRSAIXRF165. #H, K
BIVEARRY, F9XENXFIRPHEEINULLERILIERUEARE . S5 XX
EXIIEY, FRXIIRBAEMERRIFANULLE; M0 KEEX ST,
F 53 KFIZRPAIEEN RIFFENULLE,

5.2.2.4 9 XFXISNEEREEER N

£GaussDBH, FHRTIFDXER, £oXFREMFBALIERIZFEHIMEIN T 72 XEZH
WTSRIFFEE

FRLAME (AR E, PREHS FTRIFBBEAFEEZEREEDHE: (1) heap-insert
EREN: tEDasm@Rstd (tuple ) FAXIRIER (heap &) AYERE, HEX
—REELEENS XEFEEBR; (2) partition-routingD XIEH: ZEHDEE
RS XEEHEOM, BB TAIBAZIXIMNAYSDXEE (partRel ) #,
E XS EIEIEN B ME SN T
e heap-insertEFRIHN:

-  BFRRMAK.

- heapHUEiEAN.

- ZEGFEANbuildifift (FZE3]) .

e partition-routing#> X &

-  REEREXEEML.
- RHEE, BIESXRpartRelDRFE. FIBHNREAREETHE.
AR

S X ERHAYMEREE R HIEE AR RINSERTIEDHITITRESRIEE(AI . MFEUPDATE
=, HANRMESEENESR, ERBAEREMNEENNTA, FiT
DELETER{EEHBIR, ZEBEHMITINSERTIRIEFENFRITHE ., HERTREINSERTIE
AEFBAEIERZS, UPDATESRYRMESIRES, RIEEE, LS XSS
MEREFEUPDATEIZR FRMAIIA MR RINSERTIEQIZRER .

AR K EBRIIR RS XIZ B INERS-1 Pk
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% 5-1 BHREX2ZiE

PXBR REEEERE SCHEIA 5 BR

SBEIZX (Range O(logN) EHF "4 binary-searchsEM
Partition )

E#& 72X (Hash O(1) HTF key-partOidI5 7L
Partition )

FIFEHSKX (List o(1) HTF key-partOidia 7 &L
Partition )

ik ||

7 XEEHZ OB ER KRS ASIRETANS KB EEMED X, XE2HX
RIERT IS XFREMIMENRIFFH . XD FFHNRZLHESAMENERER, 5
ARS3ERAICPU 4IBREN . RIIBEIUNRMEINFRIEIREEEX

BERBRT, AT ERGEE:

o x86IRSFZEHEIT=R MO RFRIBLULEBRIISNEEZIE10%LIR

e ARMBRSSZIT= FEIRSAMERELIRRE20%.

x86FIARMARSS 221 E D KRS MR EHIIXFANES, EB2FERESXIBRBETH
FRITERENTS, TRXS6ARNCPUERIZIESAIERE N HEHIETARM,

5.2.3 S XEXR{FEH

5.2.3.1 SIE&pXE

s XE

SQUESE&BABREZSHINGE, HIEEMEERAESR, P XEIT2WLL, o
XENCETNAERGIES XENEM HERESIXBM .. FILL, SXEMNIEERE
O EERITEEIES XFKCREATE TABLEEEGRIYT B, BAREEINTPARTITION BY
1B8ED, ENEEESS XBEXRN="TM 0ItX:

o  XEE (partType ) : AT HEAS XERRANS XKL, TEAEEES
X. RS ERMIEFEDEXK,

o HX# (partkey ) : BFHENXFRNSXI. BRI, SEESXFIRS X3ZH
2% (FiEd16%l ) (FADKE, miemoXINZFRIIDK.

o HRXFXR (partkxpr) : BFEASXEFEFNSXA, HHERESHX
ZIBIA9RS NI ARET KR

X=NEETTEATEREFETPartition By ClauseFAIPELMAT, BEFERXA

PARTITION BY partType (partKey) (partExpr[,partExpr]---), HEAREXELRIT:
CREATE TABLE [ IF NOT EXISTS ] partition_table_name

[ /* BB D dR T E BRI Create Table */
{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]
| table_constraint
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| LIKE source_table [ like_option [..] ] }[, ... ]
1

)
[ WITH ( {storage_parameter = value} [, ...]1) ]
[ COMPRESS | NOCOMPRESS ]
[ TABLESPACE tablespace_name ]
[*SEES XFES */
PARTITION BY RANGE (partKey) (
{ partition_start_end_item [, ... ] | partition_less_then_item [, ... ] }

)
[* PIRD X */
PARTITION BY LIST (partKey)

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

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

[* FHE/RADXFRITIER */
[ { ENABLE | DISABLE } ROW MOVEMENT J;

EDXERRIERT, FEUTIRBLR:
o SEEDXIFIERSXEAZIFICNOXE, MIEHFDRIAZFINTXE.

o [RIRFDXI, PXEARBEEATE, BUDMLEISHITIRELIE, (BRHTE
BN XEEN TMAXVALUED X, okEFIERDXEENX T DEFAULTSXEY, fIF
BAZEE,

o DXEEAEN0485751, BILABEARRBDWSIHRANFR, BHEED XERY
1800, RGEPRNHHERSBNES, NMNRGEIEEFEID. L, —K
RENBNRID XEGEBIT 2007

B Xt
7 XN XAAXAIERD R RTLUMERSEIUIE D XRAIALTER TABLEAR ST XIE
e, ERND XBHEEEDaE:
o BEIMHEX
o MEOX
o MBR/BEESXEIE
o EIDKX
o EHOKX
o BHHKX
o P
o EWEHKX
U EERINS X EMHEEIEAEITEERALTER TABLEEGMY B, 5 XEEMNIE
/ﬁgét—e'ir %Ef?/z&é{u , PEREREEZTENERNEEERUT:

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

2 XFEALTER TABLEIBAFERSZES o XFZEER. (FAiERE ) $ “SQLeE
> SQLiEi% > ALTER TABLE PARTITION” &35,
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5.2.3.2 FREMEESXE

PDEFRTIFAE DD KRAVEXIIEE, BIRTTLASE ( RS ) HEMRIISE
BARERBXEM

FRIEZ N, DERFBEZIFAEND XFIREHS, BFoXKDQL/DML (0

SELECT. INSERT. UPDATE. DELETE. UPSERT. MERGE INTO) . S XZ&DDL (&0l
ADD. DROP. TRUNCATE. EXCHANGE. SPLIT. MERGE. MOVE. RENAME ) . %
XVACUUM/ANALYZE., 2EHXRS|F, HEGSERAXFESISXEDQL/
DML. S XZE35|. PRFBEHEE. LUK ( FFAIER ) S MEEGSWNNED

DRBRFaRS—RWBIEED XENED KENHGLHT, NG Xan<SaTE=M
TR

sgl_action [ t_name ] { PARTITION | SUBPARTITION } { p_name | (p_name) };
sgl_action [ t_name ] { PARTITION | SUBPARTITION } FOR (p_value);

BITIEEN X Zp_nameFiEES X{Ep_valueEEMIRMEEMEFEL X, WATIWSER
SEATHES X, MASEIWEMTISX , IR ETIEES XBEp_nameRiiTil
%, HIEESICEp_nameXMNAIS X, ZP XAFENSHERE; REIIEE
o X{Ep_valuekhiTllss, BIRESIECp_valuelBFFERD X o

EEaNE BN TR XK
gaussdb=# CREATE TABLE list_01
(

id INT,

role VARCHAR(100),

data VARCHAR(100)

)
PARTITION BY LIST (id)

(
PARTITION p_list_1 VALUES(0,1,2,3,4),
PARTITION p_list_2 VALUES(5,6,7,8,9),
PARTITION p_list_3 VALUES(DEFAULT)

)

-- Bk
gaussdb=# DROP TABLE list_01;

BESRXWSSH, PARTITION p_list_15PARTITION FOR (4)&fh, ©fiJsEfrLigmE
— /9 X; [EHE, PARTITION p_list_35PARTITION FOR (12)&f4y, EItHFERER—
P,

5.2.3.3 99 [X3% DQL/DML

T2 XAISERMERIERTEERZT, BFX2XERNDQL/DMLSIES K&
tb, EEELIRBEPXE.

HF P XEROZBMUERE, GaussDBZIHEREDXHAIDQL/DMUEE, fEEn XATLAE
iIZPARTITION (partname)zZPARTITION FOR (partvalue)¥i#1T, JF_HKH X,
B LAiE@Id SUBPARTITION (subpartname) & SUBPARTITION FOR (subpartvalue)$g
FERN RS KX, I8ESXHITDQL/DMLES, HEANNEIERBTEFRSX, Ml
SiktE, EEANHERRTERS X, WHHTIZEIEAIIE,
IBESXDQL/DMLIIELA TR LEIEX:

o &ifj ( SELECT)

e JHN (INSERT)

e E¥#H (UPDATE)
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o fHiB& ( DELETE)
o FASEH (UPSERT)
e &F (MERGE INTO)

EED X#DQL/DMLAIRAEIGNT

-l X list_02,
gaussdb=# CREATE TABLE IF NOT EXISTS list_02

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;
-HENEUE,
INSERT INTO list_02 VALUES(null, 'alice’, 'alice data');
INSERT INTO list_02 VALUES(2, null, 'bob data');
INSERT INTO list_02 VALUES(null, null, 'peter data');

-SHEES KHiTEN.
- BRI KEEEEIE.
gaussdb=# SELECT * FROM list_02 ORDER BY data;
id | role | data
e R EVE
| alice | alice data
2| | bob data
| | peter data
(3 rows)
-EESXp_list 2%4E.
gaussdb=# SELECT * FROM list_02 PARTITION (p_list_2) ORDER BY data;
id | role | data
by Ao
2| | bob data
(1 row)
--Eif)(100) XS RzAYSD XAYEEE, BN XKp_list 4.
gaussdb=# SELECT * FROM list_02 PARTITION FOR (100) ORDER BY data;
id | role | data
e R EVE
| alice | alice data
| | peter data
(2 rows)

- IHEEDKMIUD,

-- MBR S Xp_list SRS EBEERE

gaussdb=# DELETE FROM list_02 PARTITION (p_list_5);

-EESKp_list 7HEAEIE, ATHEAHESZORAR, BARE.

gaussdb=# INSERT INTO list_02 PARTITION (p_list_7) VALUES(null, 'cherry', 'cherry data');
ERROR: inserted partition key does not map to the table partition

o XE00FES X, BRI Xp_list 4R9EHRHITEH .

gaussdb=# UPDATE list_02 PARTITION FOR (100) SET data ="

--UPSERT,
gaussdb=# INSERT INTO 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),
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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_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);

- MR

gaussdb=#

DROP TABLE list_02;
DROP TABLE list_tmp;

5.3 S XREANM

AR

AT REIX Rzexplain_perf mode&#{&gnormal,

5.3.1 o XEIR;

7 XEIREGaussDBI-MAI—F D KREIRIMAI AR, HIEESQLS |EXRIESS
F4, REEFERRO DX MBS, SOXRNERFHEEEK
=Y, SXERESBTEMN.

KIEBI T ERAIE R, 72 XEIR R 153 AEFS B SalS IR EE :
. %gﬁ%&ﬁiﬂ:ﬁt%%%ﬂﬁﬁﬁ, FEERITIH IR, MEEEEEFHOTNSXIE

bl

15Ny

o EANSERNAERITRMER (HUTHREITIIRES ) L, FE/MIHRIET, #iE
Eﬁﬁiﬁﬁﬂﬁ%ﬁ%iﬁ@ﬁgﬁ&ﬁ%, NHIE “‘BEsXERFEM" , BANERAT

wEIElE, RENREREAEMLocalRs 1A 2tk 5 X5k, GlobalZ&5[ig
B XIS, FHEEHITHER.

5.3.1.1 9 XREHSEIR

WFRRFHFSXEEFEEHNSXEETEL, EUHEEMEETindexscan.

bitmap indexscan. indexonlyscanFE&EFHESAMGRFMFENEREM, THHEX
BiFiE. EFEEIKREUPFZFEEVEE TP XEFR, WFEESIMPXE

NP XE, BEEESXEFERR,

RSB S BEE B RE7R

o IIIPXHEE: BESK. BESKX. IEHK.,
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J _E;—:%E ERIER: HERFIR (<, <=, =, >=, >) | BEREAR . HAEFRK
A

o BRFFSERAIFFEIRIAN.

o NTHFHXEEN, & L‘I‘*Z'JEEJZE]‘AJ—:%E%EJ:EGLJE, SR HIAEHR N 3 X RS
B, ZRESRIREERNNGEEER, JESEHERRMES X LR
g, IFD XEEIRERIER.

o FHSEIRCZIFRYEEUA S BARBIIN T :

- HERERIER
-BIEDKER.
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=# SET max_datanode_for_plan = 1;

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

Data Node Scan
Output: t1.c1, t1.c2
Node/s: datanode1
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 =1

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 =1
Datanode Name: datanode1
Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 =1)
Selected Partitions: 1

(15 rows)

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

Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 < 1

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 < 1
Datanode Name: datanode1
Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 < 1)
Selected Partitions: 1

(15 rows)

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

Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 > 11

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 > 11
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 2
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 > 11)
Selected Partitions: 2..3

(15 rows)

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

Data Node Scan
Output: t1.c1, t1.c2

Node/s: datanode1
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 IS NULL

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 IS NULL
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 IS NULL)
Selected Partitions: 3

(15 rows)
- ZEFREN
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 =1 AND c2 = 2;
QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2

Node/s: datanode1
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 =1 AND c2 =2

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 =1 AND c2 =2
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1 = 1) AND (t1.c2 = 2))
Selected Partitions: 1

(15 rows)

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

Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 =1 OR c1 =2

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 =1 ORc1 =2
Datanode Name: datanode1
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Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1 =1) OR (t1.c1 = 2))
Selected Partitions: 1

(15 rows)

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

Data Node Scan
Output: t1.c1, t1.c2

Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE NOT c1 =1

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE NOT c1 =1
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 <> 1)
Selected Partitions: 1..3

(15 rows)
- EAmIKR
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 IN (1, 2, 3);
QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2

Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Datanode Name: datanode1
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

(15 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 = ALL(ARRAY[1,

2, 3]);
QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2

Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = ALL (ARRAY[1, 2, 3])

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = ALL (ARRAY[1, 2, 3])
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 0
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ALL ('{1,2,3}:integer[]))
Selected Partitions: NONE
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(15 rows)

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

QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes

Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Datanode Name: datanode1

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

(15 rows)

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

QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes

Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Datanode Name: datanode1

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

(15 rows)

S AN SR B = BRGNS :
FEERAR

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 = ALL(SELECT c2
FROM t1 WHERE c1 > 10);

QUERY PLAN

Streaming (type: GATHER)
Output: public.t1.c1, public.t1.c2
Node/s: All datanodes
-> Partition Iterator
Output: public.t1.c1, public.t1.c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: public.t1.c1, public.t1.c2
Distribute Key: public.t1.c1
Filter: (SubPlan 1)
Selected Partitions: 1..3
SubPlan 1
-> Materialize
Output: public.t1.c2
-> Streaming(type: BROADCAST)
Output: public.t1.c2
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Partition Iterator
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Output: public.t1.c2

Iterations: 2

-> Partitioned Seq Scan on public.t1
Output: public.t1.c2
Distribute Key: public.t1.c1
Filter: (public.t1.c1 > 10)
Selected Partitions: 2..3

(26 rows)

- iBERBIIAE,
gaussdb=# DROP TABLE t1;

5.3.1.2 9 XFRENEEIF;

Lo XEEIDEINRREZMPEFESTETENER, BT ERAEMERTEIRENA

FImARIGBESE, PRSI ER{NEEXTindexscan . bitmapindexscan.

indexonlyscanEBE FRIGRFMFHITRENT . FETEHITEEMNER, RGeS HE,
ST P X ik

BEFESIRRFHPRIEELEE—IMDREFR, WTFEESTOKBIDK
x, BEEPXEFERH,

BRI XRNEELHZINZHHPBE ( Prepare/Bind/Execute ) IASHNSHLIEEIG= .

5.3.1.2.1 PBE #5580k,

PBEZZSBIR sz FH B Bl AR :

o HEHPXER: SEESKX. BHESX. FIRDK,

o FFERIATUEE: HRFEAR (<, <=, =, >=, >) | BiEFRAL. HARE
o

o HSReTUEBAEHRRNREL: XTI LIAEEIRAYHS=Fimmutable X E AT LA
X FFPBERNSEIZ

ikl

o PBEEIASEIR ZiEFRIAT. fazitifn. immutableREFlstableRE, RFAZITFF&EH
Fix=F0volatileRE] . XdFstableFE, Uto_timestampSFRREHRRE, AIRES
SCGUCSHTM, MBEIRER ., AT RIFEREMA, ERTLAETanalyzeZ
BEF&ERkgplanfi@iR

o HTFPBEFIESEIREE Fgeneric planf85%;, PRLAFIMME G EEREPBERISEIR,
AY, TEEIRESHplan_cache_mode = 'force_generic_plan', HEf&custom planfd

Fito

o PBERISEIRZIFRIVEENGSBEARAIINT:
- HeERiAE.

gaussdb=#

-GBS XE

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)

)i
gaussdb=# PREPARE p1(int) AS SELECT * FROM t1 WHERE c1 = $1;
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PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p1(1);

QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
Node/s: datanode1
Node expr: $1
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = $1

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = $1
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = $1)
Selected Partitions: 1 (pbe-pruning)

(16 rows)
BHEFILAR .
gaussdb=# PREPARE p2(INT, INT) AS SELECT * FROM t1 WHERE c1 = $1 AND c2 = $2;

PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p2(1, 2);

QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
Node/s: datanode1

Node expr: $1
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = $1 AND c2 = $2

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = $1 AND c2 = $2
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1 = $1) AND (t1.c2 = $2))
Selected Partitions: 1 (pbe-pruning)

(16 rows)

KB P TR

gaussdb=# set plan_cache_mode = 'force_generic_plan’;

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

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p3('12');
QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
Node/s: datanode1
Node expr: $1
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = $1:bigint

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = $1:bigint
Datanode Name: datanode1
Partition Iterator
OQutput: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ($1):bigint)
Selected Partitions: 2 (pbe-pruning)

(16 rows)
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o  PBERIBIRA IR EAR BARAIZN T :
- FEHEFRER.

gaussdb=# PREPARE p4(INT) AS SELECT * FROM t1 WHERE c1 = ALL(SELECT c2 FROM t1
WHERE c1 > $1);

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p4(1);
QUERY PLAN

Streaming (type: GATHER)
Output: public.t1.c1, public.t1.c2
Node/s: All datanodes
-> Partition Iterator
Output: public.t1.c1, public.t1.c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: public.t1.c1, public.t1.c2
Distribute Key: public.t1.c1
Filter: (SubPlan 1)
Selected Partitions: 1..3
SubPlan 1
-> Materialize
Output: public.t1.c2
-> Streaming(type: BROADCAST)
Output: public.t1.c2
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Partition Iterator
Output: public.t1.c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: public.t1.c2
Distribute Key: public.t1.c1
Filter: (public.t1.c1 > 1)

Selected Partitions: 1..3
(26 rows)

- BTN HEAMAIRIUER

gaussdb=# PREPARE p5(name) AS SELECT * FROM t1 WHERE c1 = $1;
PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p5('12');
QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes

Remote query: SELECT c1, c2 FROM public.t1 WHERE c1:text = '12":text

Remote SQL: SELECT c1, c2 FROM public.tT WHERE c1:text = '12":text
Datanode Name: datanode1
Partition Iterator
Output: c1, 2
Iterations: 3

-> Partitioned Seq Scan on public.t1
Output: c1, c2

Filter: ((t1.c1):text = '12":text)
Selected Partitions: 1..3

(15 rows)
- stable/volatileF%g .
gaussdb=# create sequence seq;
gaussdb=# PREPARE p6(TEXT) AS SELECT * FROM t1 WHERE c1 = currval($1);--volatileFRE A2
S -LE 578
PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p6('seq');
QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
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Node/s: All datanodes

Remote query: SELECT c1, c2 FROM ONLY public.t1 WHERE true
Coordinator quals: ((t1.c1)::numeric = currval(('seq":text):regclass))

Remote SQL: SELECT c1, c2 FROM ONLY public.t1 WHERE true

Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Selected Partitions: 1..3

(15 rows)

- EETREIRE
gaussdb=# DROP TABLE t1;

5.3.1.2.2 SEULIRENEE

SEULIRES
1. i?jﬁj\lz ;:F ;-B._ﬁj\lz\ S%ﬁz\ §U§§j\IZo
indexscan. indexonlyscan. bitmapscan,

2. THFEFEREDL
3. HIFRAHEE: HRERR (<, <=, =, >=

SRR SIS R N AR:

)

>)

ZAERIAT .

ikl

SR ENSERAIFFERFRAI, FXiFstableflvolatileBR#, FHFIE
QueryBlockZ2#{LiER, F3z3FBitmapOr. BitmapAnd&-+,

o SHUREMNSERSHFRHEZRBAREINT:

FrARERIATL

-GS X RS

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)
)i
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)
)i
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 /*+ nestloop(t1 t2) indexscan(t1)

indexscan(t2) */ * FROM t2 JOIN t1 ON t1.c1 = t2.c1;

QUERY

PLAN

Data Node Scan
Output: t2.c1, t2.c2, t1.c1, t1.c2
Node/s: All datanodes

Remote query: SELECT/*+ NestLoop(t1 t2) IndexScan(t1) IndexScan(t2)*/ t2.c1, t2.c2, t1.c1,
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t1.c2 FROM public.t2 JOIN public.t1 ON t1.c1 = t2.c1

Remote SQL: SELECT/*+ NestLoop(t1 t2) IndexScan(t1) IndexScan(t2)*/ t2.c1, t2.c2, t1.c1, t1.c2
FROM public.t2 JOIN public.t1 ON t1.c1 = t2.c1

Datanode Name: datanode1
Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Index Scan using t2_c1 on public.t2
Output: t2.c1, t2.c2
Selected Partitions: 1..3
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: PART
-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2
Index Cond: (t1.c1 = t2.c1)
Selected Partitions: 1..3 (ppi-pruning)

(23 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT /*+ nestloop(t1 t2) indexscan(t1)
indexscan(t2) */ * FROM t2 JOIN t1 ON t1.c1 < t2.c1;

QUERY PLAN

Streaming (type: GATHER)
Output: t2.c1, t2.c2, t1.c1, t1.c2
Node/s: All datanodes
-> Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Streaming(type: BROADCAST)
Output: t2.c1, t2.c2
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Distribute Key: t2.c1

Selected Partitions: 1..3
-> Partition Iterator

Output: t1.c1, t1.c2

Iterations: PART

-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2
Distribute Key: t1.c1
Index Cond: (t1.c1 < t2.c1)

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

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT /*+ nestloop(t1 t2) indexscan(t1)
indexscan(t2) */ * FROM t2 JOIN t1 ON t1.c1 < t2.c1;

QUERY PLAN

Streaming (type: GATHER)
Output: t2.c1, t2.c2, t1.c1, t1.c2
Node/s: All datanodes
-> Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Streaming(type: BROADCAST)
Output: t2.c1, t2.c2
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
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-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Distribute Key: t2.c1
Selected Partitions: 1..3
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: PART
-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2
Distribute Key: t1.c1
Index Cond: (t1.c1 > t2.c1)

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

- ZEFREN
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT /*+ nestloop(t1 t2) indexscan(t1)
indexscan(t2) */ * FROM t2 JOIN t1 ON t1.c1 = t2.c1 AND t1.c2 = 2;

QUERY
PLAN

Data Node Scan
Output: t2.c1, t2.c2, t1.c1, t1.c2
Node/s: All datanodes

Remote query: SELECT/*+ NestLoop(t1 t2) IndexScan(t1) IndexScan(t2)*/ t2.c1, t2.c2, t1.c1,
t1.c2 FROM public.t2 JOIN public.t1 ON t1.c1 =t2.c1 AND t1.c2 =2

Remote SQL: SELECT/*+ NestLoop(t1 t2) IndexScan(t1) IndexScan(t2)*/ t2.c1, t2.c2, t1.c1, t1.c2
FROM public.t2 JOIN public.t1 ON t1.c1 = t2.c1 AND t1.c2 =2
Datanode Name: datanode1
Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: 3
-> Partitioned Index Scan using t1_c2 on public.t1
Output: t1.c1, t1.c2
Index Cond: (t1.c2 = 2)
Selected Partitions: 1..3
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: PART
-> Partitioned Index Scan using t2_c1 on public.t2
Output: t2.c1, t2.c2
Index Cond: (t2.c1 =t1.c1)
Selected Partitions: 1..3 (ppi-pruning)

(24 rows)
o  SHNIREMNEEIRASIFAE7 = BAREIAN T :
a. BitmapOr/BitmapAnd&-+

gaussdb=# set enable_seqscan=off;

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT /*+ nestloop(t1 t2) */ * FROM t2 JOIN
t1 ON t1.c1 =t2.c1 OR t1.c2 = 2;

WARNING: Statistics in some tables or columns(public.t2.c1, public.t1.c1, public.t1.c2) are not
collected.

HINT: Do analyze for them in order to generate optimized plan.
QUERY PLAN

Streaming (type: GATHER)
Output: t2.c1, t2.c2, t1.c1, t1.c2
Node/s: All datanodes
-> Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Streaming(type: BROADCAST)
Output: t2.c1, t2.c2
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Partition Iterator
Output: t2.c1, t2.c2
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Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Distribute Key: t2.c1
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
Distribute Key: t1.c1
Recheck Cond: ((t1.c1 =t2.c1) OR (t1.c2 = 2))
Selected Partitions: 1..3
-> BitmapOr
-> Partitioned Bitmap Index Scan on t1_c1
Index Cond: (t1.c1 =t2.c1)
-> Partitioned Bitmap Index Scan on t1_c2

Index Cond: (t1.c2 = 2)
(29 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;

WARNING: Statistics in some tables or columns(public.t1.c1, public.t3.c1) are not collected.
HINT: Do analyze for them in order to generate optimized plan.
QUERY PLAN

Streaming (type: GATHER)
Output: t1.c1, t1.c2, t3.c1, t3.c2
Node/s: All datanodes
-> Nested Loop
Output: t1.c1, t1.c2, t3.c1, t3.c2
Join Filter: (t1.c1 = (lengthb(t3.c1)))
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: 3
-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2
Distribute Key: t1.c1
Selected Partitions: 1..3
-> Materialize
Output: t3.c1, t3.c2, (lengthb(t3.c1))
-> Streaming(type: REDISTRIBUTE)
Output: t3.c1, t3.c2, (lengthb(t3.c1))
Distribute Key: (lengthb(t3.c1))
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Seq Scan on public.t3
Output: t3.c1, t3.c2, lengthb(t3.c1)

Distribute Key: t3.c1
(23 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)
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--PRER o

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

5.3.2 S XZF5|
R LRI R

e Global Non-Partitioned Index

e Global Partitioned Index
e Local Partitioned Index

HaiiGaussDB31ZGlobal Non-Partitioned Indexf0Local Partitioned IndexZEEIZR

51,

5-3 Global Non-Partitioned Index

Index EERRREEEEEEE000000000

Partitioned | TNEOCREBEN
Tables

I | ENENE

5-4 Global Partitioned Index

Partitioned
Indexes

ANRER EEEEEERE | | 000000000

53!

YyYvy

vyvvYyy

Partitioned  |REOOCNEEN
Tables

][] ] ]
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5-5 Local Partitioned Index

Partitioned
Indexes

OO00ONEEEER OomEm OooOmEE

2R

ANl

partitioned | (INECT N OCOE0E
ables

PXEZES|HHLOCALES|SGLOBALES|, LOCALES|SENEAFRSXEIE,
MGLOBALZ S |NIXT BN XX

EEIEERSIRY, Fo|ZEERIEEBUR TH—LURFMERARANRE . ELRER
= IIEDXEE, WEIELOCALERS|, BNEIEGLOBALES],
ERIZLOCALZES AT, BILAEBIZFOR { partition_name | ( partition_value

[ ..]) }73, BESIRCIEBERRENEND X, HLteIEARS RTEEESX
REY, EEMSXAFTE(ER, HEREHES XA, BASBiXYEHD
Xeli2iZE5 .

ERIRBEFSEREIRN D XTI, AIFEMDERSINIEIDREZ.

AR

SEEHEOETRHIES RSN DX, EIERAGLOBALERS|, RZZBINEALOCALES|. B
HEIEEGLOBALERS RS XHHPIEIEPFEAIMNOTHHE

elfEES

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)
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)
ENABLE ROW MOVEMENT;

o BIERSI

Bli2 5 XELOCALZE S |tpcds_web_returns_p2_index1, FHEEZRS|HXAIZ
FRo

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

SERETHUTER, WRREIEMI.

CREATE INDEX

BlZE 5 XFELOCALZES |tpeds_web_returns_p2_index2, FEEZR3|HXHIZ
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;

SERBTHUTER, WRREIZERKI.

CREATE INDEX

BlZ& 5 XFEGLOBALZES |tpcds_web_returns_p2_global_index,
gaussdb=# CREATE INDEX tpcds_web_returns_p2_global_index ON web_returns_p2
(ca_street_number) GLOBAL;

SERBTHUTER, WRREIERI.

CREATE INDEX
B LS KRS,

EESKXE:
gaussdb=# CREATE INDEX tpcds_web_returns_for_p1 ON web_returns_p2 (ca_address_id)
LOCAL (partition ind_part for p1);

EED XHEANE:

gaussdb=# CREATE INDEX tpcds_web_returns_for_p2 ON web_returns_p2 (ca_address_id)
LOCAL (partition ind_part for (5000));

SERBTHUTER, WRREIZERI.

CREATE INDEX

o (BMERSINDXAIERTE

o EMRRITKX

(M2 5|4 Xweb_returns_p2_P2_indexfiZ&=s | Iexamplel,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P2_index TABLESPACE example1;

SERETHUTER, WRTMEKLI .

ALTER INDEX

(M2 5|4 Xweb_returns_p2_P3_indexfiZ& =@ Iexample2,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P3_index TABLESPACE example2;

SERBETHUTER, WRRIELKID.

ALTER INDEX
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- BT EHEIIES|49 Xweb_returns_p2_P8_indexE&sp
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;

SERBTHUTER, WRTREBZHL.

ALTER INDEX
o HEFRS|
- HITUNTSRSERRFMAREXNREERS.

gaussdb=# SELECT RELNAME FROM PG_CLASS WHERE RELKIND='i' or RELKIND="I’;
- ITUTHSERIEERSIRIER.
gaussdb=# \di+ tpcds_web_returns_p2_index2

o MIBRZSI

gaussdb=# DROP INDEX tpcds_web_returns_p2_index1;

SERBTAUNTER, WFRTBIPRELI

DROP INDEX

o HIEREE

gaussdb=# DROP TABLE web_returns_p2;

5.3.3 D XEFITHEE
MFHKE, ZIFRESKEFITHER, BXAITHEEAILAEPg_partitionFl
pg_statisticR#tE, LAKpg_statstlpg_ext_statstiiEFHEIf,

DEEFIHERERT O XETMFFSERE, A EEREMER D XN AT
=o. HXFKERRIHEESERIT: 9 X%KAIpagedifituple. RIIFIHER. 2
SIGIHER . RAXRSIFEIHER

PEREFIHEERBLUATKES:

o REXNERIHEE.

o EBERKBRENSXKERIHER.

5.3.3.1 REXKESIHER

FEANALYZE | ANALYSES XZRAT, RASRIEAFIEERIZEIARY
PARTITION_MODE, HzlWESXKEXFMBHEEBNHSKREFIHER,
PARTITION_MODERIIEXERIES I ( FrRIER ) B “SQLE%E > SQLIEE >
ANALYZE | ANALYSE” AREJPARTITION_MODES#{,

ikl

o MMEXITESHIZE . hashbucketZEXRPHXRENFAITHEE, B
PARTITION_MODEJSALLAY, EiTH¥84E%RFIALL COMPLETERRT, .

o DXERFIHEEMEAWEARZIFdefault_statistics_target IR EAIF= .

aNl]
o CIBRSXEFHBAIIE

gaussdb=# CREATE TABLE t1_range_int

c1 INT,
c2 INT,
c3 INT,
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c4 INT
)

PARTITION BY RANGE(c1)

(

PARTITION range_p00 VALUES LESS THAN(10),
PARTITION range_p01 VALUES LESS THAN(20),
PARTITION range_p02 VALUES LESS THAN(30),
PARTITION range_p03 VALUES LESS THAN(40),
PARTITION range_p04 VALUES LESS THAN(50)

)
gaussdb=# INSERT INTO t1_range_int SELECT v,v,v,v FROM generate_series(0, 49) AS v;

o  REAERIHER

(=13

gaussdb=# ANALYZE t1_range_int WITH ALL;

o BEEDXEFKIHER

gaussdb=# SELECT relname, parttype, relpages, reltuples FROM pg_partition WHERE

parentid=(SELECT oid FROM pg_class WHERE relname='t1_range_int') ORDER BY relname;

relname | parttype | relpages | reltuples

+ + +
range_p00 |p | 4| 9
range_p01 |p | 7| 17
range_p02 |p | 6 | 13
range_p03 |p | 2| 5
range_p04 |p | 4| 9
t1_range_int | r | 0] 0
(6 rows)

gaussdb=# SELECT
schemaname,tablename,partitionname,subpartitionname,attname,inherited,null_frac,avg_width,n_disti
nct,n_dndistinct,most_common_vals,most_common_fregs,histogram_bounds FROM pg_stats WHERE

tablename='t1_range_int' ORDER BY tablename, partitionname, attname;
| partitionname | subpartitionname | attname | inherited | null_frac |
avg_width | n_distinct | n_dndistinct | most_common_vals | most_common_freqgs

schemaname | tablename

histogram_bounds

+ + + + + +
+ + + +
+
public | t1_range_int | range_p00 | | c1 | f 0| 4| -1
-1 | 1{0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | | c2 | f 0| 4| -1
-1 | 1{0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | | c3 | f 0| 4| -1
-1 | 1{0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | |4 |f 0| 4| -1
-1 | 1{0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p01 | | c1 | f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | | c2 | f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | | c3 | f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | |4 |f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p02 | | c1 | f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | | c2 | f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | | c3 | f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | |c4 |f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p03 | | c1 | f 0| 4| -1
-1 [ | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | | c2 | f 0| 4| -1
-1 [ | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | | c3 | f 0| 4| -1

| {30,31,32,33,34,35,36,37,38,39}
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public | t1_range_int | range_p03 | | c4 | f | 0] 4]
-1 | | {30,31,32,33,34,35,36,37,38,39}

public | t1_range_int | range_p04 | | c1 | f | 0] 4]
-1 | | {40,41,42,43,44,45,46,47,48,49}

public | t1_range_int | range_p04 | | c2 | f | 0] 4]
-1 | | {40,41,42,43,44,45,46,47,48,49}

public | t1_range_int | range_p04 | | c3 | f | 0] 4]
-1 | | {40,41,42,43,44,45,46,47,48,49}

public | t1_range_int | range_p04 | | c4 | f | 0] 4]
-1 | | {40,41,42,43,44,45,46,47,48,49}

public | t1_range_int | | | c1 | f | 0] 4 | -1

| |
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49}

public | t1_range_int | | |2 |f [ 0| 4] -1
| |
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49}

public | t1_range_int | | [c3 |f | 0] 4] = |
| |
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49}

public | t1_range_int | | |4 |f | 0] 4] = |
| |
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49}

(24 rows)

SR ZIHIRII D XEFIHES
gaussdb=# ALTER TABLE t1_range_int ADD STATISTICS ((c2, c3));
gaussdb=# ANALYZE t1_range_int WITH ALL;

BEESIHENS XESIHER

gaussdb=# SELECT

=) |
=) |
=) |
=) |

_‘||

schemaname,tablename,partitionname,subpartitionname,attname,inherited,null_frac,avg_width,n_disti
nct,n_dndistinct,most_common_vals,most_common_fregs,histogram_bounds FROM pg_ext_stats

WHERE tablename="t1_range_int' ORDER BY tablename,partitionname,attname;

schemaname | tablename | partitionname | subpartitionname | attname | inherited | null_frac |
avg_width | n_distinct | n_dndistinct | most_common_vals | most_common_fregs | histogram_bounds

+ + + + + +
+ + + + +

public | t1_range_int | range_p00 | |23 |f | 0| 8|

-;ulblic | t1_ralnge_int | rang|1e_p01 | |23 |f | 0| 8|
-;ulblic | t1_ralnge_int | rang|1e_p02 | |23 |f | 0| 8|
-;ulblic | t1_ralnge_int | rang|1e_p03 | |23 |f | 0| 8|
-;ulblic | t1_ralnge_int | rang|1e_p04 | |23 |f | 0| 8|
-;ulblic | t1_ralnge_int | | | [23 |f | 0| 8| -1
|(6 rows) | |

SIERFRIAR RS [ HEMIIMAID KEFITHER
gaussdb=# CREATE INDEX t1_range_int_index ON t1_range_int(text(c1)) LOCAL;
gaussdb=# ANALYZE t1_range_int WITH ALL;

BERAARS RN EEFIHER

gaussdb=# SELECT

schemaname,tablename,partitionname,subpartitionname,attname,inherited,null_frac,avg_width,n_disti
nct,n_dndistinct,most_common_vals,most_common_fregs,histogram_bounds FROM pg_stats WHERE

tablename='t1_range_int_index' ORDER BY tablename,partitionname,attname;

schemaname | tablename | partitionname | subpartitionname | attname | inherited |

null_frac | avg_width | n_distinct | n_dndistinct | most_common_vals | most_common_freqgs
| histogram_bounds

+ + + + + +
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public | t1_range_int_index | range_p00_text_idx | | text | f | 0] 5
| -1 0| | | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int_index | range_p01_text_idx | | text | f | 0] 6
| -1 0| | | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int_index | range_p02_text_idx | | text | f | 0] 6
| -1 0| | | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int_index | range_p03_text_idx | | text | f | 0] 6
| -1 0| | | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int_index | range_p04_text_idx | | text | f | 0] 6
| -1 0| | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int_index | | | text | f | 0] 5] -1

0|

{0,1,10,11,12,13,14,15,16,17,18,19,2,20,21,22,23,24,25,26,27,28,29,3,30,31,32,33,3
4,35,36,37,38,39,4,40,41,42,43,44,45,46,47,48,49,5,6,7,8,9}

(6 rows)

o MIBRDXEE

gaussdb=# DROP TABLE t1_range_int;

5.3.3.2 S XEFIHER

EERSXFEITHERUE

SIS XRGFEERSXAIHERE, ERERITEENIDKSERRKENE

SNEFHER . ZIBEERTIRS K. IBHR D XITEES X,

gaussdb=# CREATE TABLE only_fisrt_part(id int,name varchar)PARTITION BY RANGE (id)
(PARTITION id11 VALUES LESS THAN (1000000),
PARTITION id22 VALUES LESS THAN (2000000),
PARTITION max_id1 VALUES LESS THAN (MAXVALUE));

gaussdb=# INSERT INTO only_fisrt_part SELECT generate_series(1,5000),'test';

gaussdb=# ANALYZE only_fisrt_part PARTITION (id11);
gaussdb=# ANALYZE only_fisrt_part PARTITION (id22);
gaussdb=# ANALYZE only_fisrt_part PARTITION (max_id1);

gaussdb=# SELECT relname, relpages, reltuples FROM pg_partition WHERE relname IN ('id11', 'id22',

'max_id1');

relname | relpages | reltuples

+

+

id11 | 3400 | 5000
id22 | 0| 0
max_id1 | 0] 0
(3 rows)

gaussdb=# \x

gaussdb=# SELECT * FROM pg_stats WHERE tablename ='only_fisrt_part' AND partitionname ='id11";
-[ RECORD 1]

+

’

schemaname
tablename
attname
inherited
null_frac
avg_width
n_distinct
n_dndistinct

| public
| only_fisrt_part
| name
| f
| 0
| 5
[ 1
|0

most_common_vals | {test}
most_common_freqgs | {13}
histogram_bounds |

correlation

|1

most_common_elems |
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most_common_elem_fregs |
elem_count_histogram |
partitionname | id11
subpartitionname |

-[ RECORD 2 ]----------

e

schemaname | public

tablename | only_fisrt_part

attname | id

inherited | f

null_frac | 0

avg_width | 4

n_distinct [ -1

n_dndistinct | 0

most_common_vals |

most_common_freqgs |

histogram_bounds |
{1,50,100,150,200,250,300,350,400,450,500,550,600,650,700,750,800,850,900,950,1000,1050,1100,1150,1200,
1250,1300,1350,1400,1450,1500,1550,1600,1650,1700,1750,1800,1850,1900,1950,2000,2050,2100,2150,2200,
2250,2300,2350,2400,2450,2500,2550,2600,2650,2700,2750,2800,2850,2900,2950,3000,3050,3100,3150,3200,
3250,3300,3350,3400,3450,3500,3550,3600,3650,3700,3750,3800,3850,3900,3950,4000,4050,4100,4150,4200,
4250,4300,4350,4400,4450,4500,4550,4600,4650,4700,4750,4800,4850,4900,4950,5000}

correlation | 1

most_common_elems |

most_common_elem_fregs |

elem_count_histogram |

partitionname | id11

subpartitionname |

gaussdb=# g \x

-- HER X5

gaussdb=# DROP TABLE only_fisrt_part;

R ERREES XFITER

MURELIESXERE, SMERBEESXNFIHEERFTEBN L. 7, &
EESKEARWERIHER, RNARSBEEINED X FINSNFREERMAT
F, FREENBENES XFIERML.

gaussdb=# SET enable_fast_query_shipping = off;
gaussdb=#
CREATE TABLE ONLY_FIRST_PART_TWO

CT INT,
C2 BIGINT

)
PARTITION BY RANGE(C1)

PARTITION P_1 VALUES LESS THAN (1000),

PARTITION P_2 VALUES LESS THAN (3000),

PARTITION P_3 VALUES LESS THAN (MAXVALUE)
)

gaussdb=# INSERT INTO only_first_part_two SELECT generate_series(1,5000), 0;
gaussdb=# EXPLAIN SELECT * FROM only_first_part_two PARTITION (p_2);
QUERY PLAN

Streaming (type: GATHER) (cost=0.88..2.89 rows=30 width=12)
Node/s: All datanodes
-> Partition Iterator (cost=0.00..1.14 rows=30 width=12)
Iterations: 1
-> Partitioned Seq Scan on only_first_part_two (cost=0.00..1.14 rows=30 width=12)
Selected Partitions: 2
(6 rows)
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gaussdb=# EXPLAIN SELECT * FROM only_first_part_two PARTITION (p_1) where c2 = 2;
QUERY PLAN

Streaming (type: GATHER) (cost=0.06..1.30 rows=1 width=12)
Node/s: All datanodes
-> Partition Iterator (cost=0.00..1.18 rows=1 width=12)
Iterations: 1
-> Partitioned Seq Scan on only_first_part_two (cost=0.00..1.18 rows=1 width=12)
Filter: (c2 = 0)
Selected Partitions: 1
(7 rows)

gaussdb=# DROP TABLE only_fisrt_part_two;

B E S X FRER i

SRODXPFRIHEERT, MUSTLUBESEEE LS XFadThiBEgs,

il

RSB RRPBIERZINEERTE, HESERIFIHER, LERSENEHN

TELEE,
(1 #%H8

o R{EATFEIFERITE,

o AL _H/HKX,

o RYIFBESKX (range partition) . FIFESEX ( list partition ) o

o WFEEHDSKX, ITIFRIDXEIINS, FZF2I5 KBNS,

o WTFIERHDKX, HTFMEEER, REFIFIEED KAIIKEENAIERE401
o  HISEDXHIFIRMEASENEGETA00T, AFEFRBIER.
o  NFdefaultd X, HIIFKMEENHEMBIEdefaults REIKEMENEAIEF0,

BN TEES XAINE

gaussdb=# CREATE TABLE test_int4_maxvalue(id INT, name VARCHAR)
PARTITION BY RANGE(id)

PARTITION id1 VALUES LESS THAN(1000),

PARTITION id2 VALUES LESS THAN(2000),

PARTITION max_id VALUES LESS THAN(MAXVALUE)
)
gaussdb=# INSERT INTO test_int4_maxvalue SELECT GENERATE_SERIES(1,5000),'test’;
gaussdb=# ANALYZE test_int4_maxvalue with global;

-- EEEESD Xidl
gaussdb=# EXPLAIN SELECT * FROM test_int4_maxvalue PARTITION(id1);
QUERY PLAN

Data Node Scan (cost=0.00..0.00 rows=0 width=0)
Node/s: All datanodes

Remote SQL: SELECT id, name FROM public.test_int4_maxvalue PARTITION (id1)
Datanode Name: d1_datanode1
Partition Iterator (cost=0.00..7.91 rows=491 width=9)
Iterations: 1
-> Partitioned Seq Scan on test_int4_maxvalue (cost=0.00..7.91 rows=491 width=9)
Selected Partitions: 1

Datanode Name: d1_datanode2
Partition Iterator (cost=0.00..8.08 rows=508 width=9)
Iterations: 1
-> Partitioned Seq Scan on test_int4_maxvalue (cost=0.00..8.08 rows=508 width=9)
Selected Partitions: 1

(16 rows)
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-- BifigES Xmax_id
gaussdb=# EXPLAIN SELECT * FROM test_int4_maxvalue PARTITION (max_id);
QUERY PLAN

Data Node Scan (cost=0.00..0.00 rows=0 width=0)
Node/s: All datanodes

Remote SQL: SELECT id, name FROM public.test_int4_maxvalue PARTITION (max_id)
Datanode Name: d1_datanode1
Partition Iterator (cost=0.00..24.46 rows=1546 width=9)
Iterations: 1
-> Partitioned Seq Scan on test_int4_maxvalue (cost=0.00..24.46 rows=1546 width=9)
Selected Partitions: 3

Datanode Name: d1_datanode2
Partition Iterator (cost=0.00..23.55 rows=1455 width=9)
Iterations: 1
-> Partitioned Seq Scan on test_int4_maxvalue (cost=0.00..23.55 rows=1455 width=9)
Selected Partitions: 3

(16 rows)

-- kRS X
gaussdb=# DROP TABLE test_int4_maxvalue;

B2: FTFIRS XIS

gaussdb=# CREATE TABLE test_default

c1 INT,
c2 BIGINT

)
PARTITION BY LIST(c2)
(
PARTITION p_1 VALUES (10000, 20000),
PARTITION p_2 VALUES (300000, 400000, 500000),
PARTITION p_3 VALUES (DEFAULT)
)
gaussdb=# INSERT INTO test_default SELECT GENERATE_SERIES(1, 1000), 10000;
gaussdb=# INSERT INTO test_default SELECT GENERATE_SERIES(1001, 2000), 600000;
gaussdb=# ANALYZE test_default with global;

- EEEED Xp_1
gaussdb=# EXPLAIN SELECT * FROM test_default PARTITION(p_1);
QUERY PLAN

Data Node Scan (cost=0.00..0.00 rows=0 width=0)
Node/s: All datanodes

Remote SQL: SELECT c1, c2 FROM public.test_default PARTITION (p_1)
Datanode Name: d1_datanode1
Partition Iterator (cost=0.00..7.92 rows=492 width=12)
Iterations: 1
-> Partitioned Seq Scan on test_default (cost=0.00..7.92 rows=492 width=12)
Selected Partitions: 1

Datanode Name: d1_datanode2
Partition Iterator (cost=0.00..8.08 rows=508 width=12)
Iterations: 1
-> Partitioned Seq Scan on test_default (cost=0.00..8.08 rows=508 width=12)
Selected Partitions: 1

(16 rows)
- BiffEESXp_3

gaussdb=# EXPLAIN SELECT * FROM test_default PARTITION(p_3);
QUERY PLAN

Data Node Scan (cost=0.00..0.00 rows=0 width=0)
Node/s: All datanodes
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Remote SQL: SELECT c1, c2 FROM public.test_default PARTITION (p_3)
Datanode Name: d1_datanode1
Partition Iterator (cost=0.00..8.24 rows=524 width=12)
Iterations: 1
-> Partitioned Seq Scan on test_default (cost=0.00..8.24 rows=524 width=12)
Selected Partitions: 3

Datanode Name: d1_datanode2
Partition Iterator (cost=0.00..7.76 rows=476 width=12)
Iterations: 1
-> Partitioned Seq Scan on test_default (cost=0.00..7.76 rows=476 width=12)
Selected Partitions: 3

(16 rows)

-- kRS X
gaussdb=# DROP TABLE test_default;

5.3.4 Partition-wise Join

Partition-wise Join@—MD KFHITHLMUIEAR, BEEFS—EFHHIBRT, 8
SRR Z [ERYJoin, DEENFKERRXINAIR DD X ZERYoin, BWEFARIT. mD
HIEBEEFHI, RBADKEoInEIRRIEEE.

Partition-wise Join ASMPIZ=EFIIESMPIF= .

5.3.4.1 3k SMP 1=TH Partition-wise Join

FIESMPIZE=T, Partition-wise JoinAUISER2E TN ALY, BIREBFEEM, BD
B4Rk Partition-wise Joini&1E, MARXILLEERMMN . HFXAGUCSEL
enable_partitionwise,

{s5 FAANAE
JESMPIZE=THIPartition-wise JoinB9{E IS :
o RYEH—RRANGEDX,
e Zi¥Hash Join. Nestloop Join. Merge Join,
e R #EInner Join,
o FEZTGHEquery_dopRIENT,

e  HTIESMPIZ= TFHIPartition-wise Join AFRNII%EIE, BrLAPartition-wise Joinit%l
ORISRk MERE ™R, SERAFBITRERSBH.
o NIFFQSIHE.

ANl

--BE#Range X%

gaussdb=# CREATE TABLE range_part (

gaussdb(#  a INTEGER,

gaussdb(# b INTEGER,

gaussdb(# ¢ INTEGER

gaussdb(# ) PARTITION BY RANGE (a)

gaussdb-# (

gaussdb(# PARTITION range_part_p1 VALUES LESS THAN (10),
gaussdb(# PARTITION range_part_p2 VALUES LESS THAN (20),
gaussdb(# PARTITION range_part_p3 VALUES LESS THAN (30),
gaussdb(# PARTITION range_part_p4 VALUES LESS THAN (40)
gaussdb(# );

--fEAFQSITH.
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gaussdb=# SET enable_fast_query_shipping= ON;
SET

--i&&query_dopa1, XFSMP,
gaussdb=# SET query_dop = 1;
SET

--XFAESMPi7 = T HYPartition-wise JoinFFx
gaussdb=# SET enable_partitionwise = off;
SET

--&5Z&3EPartition-wise Joindl Tt .

gaussdb=# SET max_datanode_for_plan = 1;

SET

gaussdb=# EXPLAIN (COSTS OFF) SELECT * FROM range_part t1 INNER JOIN range_part t2 ON (t1.a = t2.a);
QUERY PLAN

Data Node Scan
Node/s: All datanodes

Remote SQL: SELECT t1.a, t1.b, t1.c, t2.a, t2.b, t2.c FROM public.range_part t1 JOIN public.range_part t2 ON
tl.a=t2a
Datanode Name: datanode1
Hash Join
Hash Cond: (t1.a = t2.a)
-> Partition Iterator
Iterations: 4
-> Partitioned Seq Scan on range_part t1
Selected Partitions: 1..4
-> Hash
-> Partition Iterator
Iterations: 4
-> Partitioned Seq Scan on range_part t2
Selected Partitions: 1.4

(17 rows)

--$TFESMPi7= T HYPartition-wise JoinFFx
gaussdb=# SET enable_partitionwise = on;
SET

--BEIESMPIFE FHIPartition-wise Joinitkll. MHITITRIFRILAEZ, Partition Iterator&EF4#EZ 7 Hash

JOInEFHI LR itEANHBERMKIAIETIE D XNEIEZ EB#HTloin, XATEXMNAIE—XPK, #T

Join, BIRXIBH F—1MHD X,

gaussdb=# EXPLAIN (COSTS OFF) SELECT * FROM range_part t1 INNER JOIN range_part t2 ON (t1.a = t2.a);
QUERY PLAN

Data Node Scan
Node/s: All datanodes

Remote SQL: SELECT t1.a, t1.b, t1.c, t2.a, t2.b, t2.c FROM public.range_part t1 JOIN public.range_part t2 ON
tl.a=t2a
Datanode Name: datanode1
Result
-> Partition Iterator
Iterations: 4
-> Hash Join
Hash Cond: (t1.a = t2.a)
-> Partitioned Seq Scan on range_part t1
Selected Partitions: 1.4
-> Hash
-> Partitioned Seq Scan on range_part t2
Selected Partitions: 1..4

(16 rows)

-- ERD X5
gaussdb=# DROP TABLE range_part;
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5.3.4.2 SMP 1= THY Full Partition-wise Join

SMPiz= THYPartition-wise JoinitXI2EFMEEN, EEREEMIIERES, &Xt
EPartition-wise JoinF3EPartition-wise JoinISRAMEERAN, ERAMBIRAIERER.
HAXSHHGUCSE enable_smp_partitionwise

Full Partition-wise JoinZigtHE)oinBIMskF 72 XRIETEERAIMK S XZE, Full
Partition-wise JoinE&fR 4 Al R4 R MTKFEAI D X R —XIHHEILERY)oin key,

EEFRE
SMPIZ = TEIFull Partition-wise Joinf9{E RIS :

o IF—IRHASHD XFRF—KRANGERXFE
o Hashp XFEMSXKRIETEHERERIED XELEUMER . 2 XEHHERE.

e Range XEAD XRESTEHEERIES KEEEEE. SXEEE. 5XEH
S1EE. 1Mo XNaFERR.

o {¥iEStreamitkl.

o (NP XEMSHETE—HHITZ.

o (NFFoinBEFEEDNAZTMITE, BloinEFRIHIEFRET .
e #EHash JoinfMerge Join,

e #EFSeqgscan. Indexscan. Indexonlyscan. Imcvscan, EHe, ¥FFIndexscanF
Indexonlyscan, Rz#F9KLocalZzs|, BZH5|ZAHBTREESLUBTREE,

o THXHUESHIESMPIINE, AZIFSMPIZE THIIUDIRIE,
o EBFESMPINEE, Bi&Equery dopfdEATF1.

Nl

—-BlEHash XK
gaussdb=# CREATE TABLE hash_part

a INTEGER,
b INTEGER,
c INTEGER

)
DISTRIBUTE BY HASH(a)
PARTITION BY HASH(a)
(
PARTITION p1,
PARTITION p2,
PARTITION p3,
PARTITION p4,
PARTITION p5

)
CREATE TABLE

--{#E[StreamitXl

gaussdb=# SET enable_fast_query_shipping = off;
SET

gaussdb=# SET enable_stream_operator = on;
SET

--i&&query_dopA5, FESMP,
gaussdb=# SET query_dop = 5;
SET

--XFSMPiz=THIPartition-wise JoinFF% .
gaussdb=# SET enable_smp_partitionwise = off;
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SET

--&&FIEPartition-wise Joind9it¥l. MitRIPRILAEHSE, Ei@idPartition Iterator+Partitioned Seq Scan@E
BEFERHIERMZ S, BidStreaming(type: LOCAL REDISTRIBUTE) EF I #iE#H T T —REDH, BFRIE
JoinBEFHEIEREIEEE IVEL
gaussdb=# EXPLAIN (COSTS OFF) SELECT * FROM hash_part t1, hash_part t2 WHERE t1.a = t2.3;

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Streaming(type: LOCAL GATHER dop: 1/5)
Spawn on: All datanodes
-> Nested Loop
Join Filter: (t1.a = t2.a)
-> Streaming(type: LOCAL REDISTRIBUTE dop: 5/5)
Spawn on: All datanodes
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t1
Selected Partitions: 1..5
-> Materialize
-> Streaming(type: LOCAL REDISTRIBUTE dop: 5/5)
Spawn on: All datanodes
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t2
Selected Partitions: 1.5
(19 rows)

--}TFFSMPiz= T RIPartition-wise JoinFF3x,
gaussdb=# SET enable_smp_partitionwise = on;
SET

--B&Partition-wise JoinBIHTIHRI . MITRIFFEILIES, Partition-wise Joini+XliEkkia T Streaming&F, BD
HIEABREEEEZAENDM, B THIERSE, 12 7JoiniR(ERItsE,
gaussdb=# EXPLAIN (COSTS OFF) SELECT * FROM hash_part t1, hash_part t2 WHERE t1.a = t2.a;

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Streaming(type: LOCAL GATHER dop: 1/5)
Spawn on: All datanodes
-> Hash Join (Partition-wise Join)
Hash Cond: (t1.a = t2.a)
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t1
Selected Partitions: 1..5
-> Hash
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t2
Selected Partitions: 1..5
(15 rows)

-- MR X5E
gaussdb=# DROP TABLE hash_part;

AR

{XESMPiZE T HEIPartition-wise Joinitkl, JoinBEEFGMIESHE (Partition-wise Join)iER~{E
B, IFISMPHERIZRERER.
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5.4 S XRIZHEE

DEXRZEEEEESXEE. PKREE. SXERSIEEMDKRIVSZHESZFF

==
=X o

o HDXEE: WIS XLKDDL, BIEHIE (Add) . MR (Drop) . 3i&
( Exchange) | ;&% (Truncate) . 9 (Split) . &3 (Merge) . #5h
(Move ) . EdpfZ (Rename ) £8Fh,

AR

o WFMRHENKX, TRORHTESSHEWEre-shuffling, HZHRIGaussDBARZIFS:
KHashD XHZEHIIRIE, SIEE (Add) . ME&R (Drop) « %I (Split) . &F
( Merge ) X474,

o BRHREIETEANRESFSGlobalZRE |15k, ATLAEIUPDATE GLOBAL INDEXF
AIREEEHGlobalZE5|, SiEMIER (Drop) « ik (Exchange) | =
(Truncate) . 9%l (Split) . &3F (Merge ) iX5Ft,

o KEBH X DDLZHFpartitionFlpartition forfSER XA E%, BIEZHFEIEEDX
2, BESEIEES XENEERIHE—SXE. tLilERiRs Xpart1BBEEN S
[100, 200 ) , BB4partition part1Fpartition for(150)i XS X2 NI

o FEDXDDLAMITRMNBZAERE, AFENTHSXDDLIEFBirn XSWaiE, B
FEEHHERANIUARIIESHEm. —fEms, 28 (Split) « §FF (Merge ) AYHA
TR KFEMSXDDL, SRS XAANEREX; Kk (Exchange ) BN EE
JRETFGlobalZ5|aYEEMvalidationtR3&; &0 ( Move ) BILINIRHITFR#EI/0; HE
73 XDDLAYHA TN EMREIR o

o DXEEE: BRTWERZERINEEI, BZIFHE/FAD XETERAIINEE

o HDRXRSIEE: ZIFHPRERS|/RSIDXATH, SEZFEAIHENES|/ZRSI
X, HHIIHEFS X EBERESHHIGlobalZES | LinS .

o PDXERUSHESE: PHADXENDDURMERHIERE, FxiFE S XDDL-
DQL/DMLIt%. .

5.4.1 FilEH X

AFAIUEERZMNS XRPIIES X, REFFSAIRT. JRIRFHoXRTE
#9752 X EFRFI10485751, —EIREIZ LR, MAEBHRELRIFFHEX

BNEEERESXGBREFNHFE, PXFRERAAFEASN (DX *3/1024)
MB, P XEEREARRIFATFlocal_syscache_thresholdffE, FEIEETRHE —ENIR
F=E, LIRREMINEEREBIESIET.

A E&

o MBS XABEMERTHASHOX L,
o IMBORXAYHER ERIDERSIBML

5.4.1.1 @SR XFEMIES X

{SFFBALTER TABLE ADD PARTITIONRILUE 2 XiHFINEIME S XEN&EE, FigoX
N EREBEN AR TFIIRE— 1P XBLERE.

Fan, (HEESXErange_salesHiiE— Mo X .
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ALTER TABLE range_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01') TABLESPACE tb1;

ikl

HEEDXEEMAXVALUES XBY, ToiE#iES X, AJLUERALTER TABLE SPLIT
PARTITIONSSHEINX ., RIS XEHERTFEEENE D XERIE/FERIND
XpER, B2 RS KESEISK .

5.4.1.2 @3RS KEFHIES X

{EFHALTER TABLE ADD PARTITIONALATEFIR S KERFFIED X, FiGHXHIKEE
TESEENTET 1P RAMBEES.

fBlan, I951FESXElist_salesFrt— NP X
ALTER TABLE list_sales ADD PARTITION channel5 VALUES ('X') TABLESPACE tb1;

ikl

HIERXDXEXBDEFAULTD XA, TiEFiigo X, AJLASERALTER TABLE SPLIT
PARTITIONSSHEISX .

5.4.2 xS X

FFETLAERRERD KAaG S K FRAFTEZNS X . Bics KA LABEEIEED K&sk
EDRERHT.

ikl

o MDD XABIERAFHASHD X L,

o HITHIBR D XSS (#FE5GlobalR5 1%Ly, TJLAEIZUPDATE GLOBAL INDEXFH]
kELEHGlobalZERs|, sEHAFBITEZGlobalzx5],

o MRS XAY, MNRZP KX EHFBNEFHRID XS ERSINT, WESRKEMRD S
£5|,

{SEFHALTER TABLE DROP PARTITIONATLABRIEES KFAMHIT— NP X, XNMTH
HLUWERTEEESXE. JIRSXEL,

Fan, BT ED XKEMESEE S XFKrange_saleshdsy Xdate 202005, FEH
GlobalZ3|,
ALTER TABLE range_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

&, BIEES XEXRMEREE S XZFKrange_sales$1'2020-05-08'FRXT R AIS X o
T AH#UPDATE GLOBAL INDEXFA, HiTiZa<$aGlobalZ&R5 &%
ALTER TABLE range_sales DROP PARTITION FOR ('2020-05-08');
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o YPXERB—NHOXAT, A~ZIEHBITALTER TABLE DROP PARTITION# SRS
X,
o YUPXEFENBHEDXER, AZIFHBTALTER TABLE DROP PARTITIONA SRS
X,

5.4.3 TP X

PR LAUERR RS XAa <RG0 X SEBRIBIREHI TR . 3R KA LIRE
BHIESN/SHOXER, SUHESINEIBER . EUSTRmSR, ERKZIES
XELEMSASRRZ . D KAILIBIIEES XB2eE D KEFRHT.

A

o HTXID Xap S #FE5GlobalZE5 |k, FILLUEIZUPDATE GLOBAL INDEXF
XEEEHFGlobalZEs|, sEHAFBITEZGlobalZEs5],

o WITEHASXAT, ATLARBAWITH/WITHOUT VALIDATION, FAEERKIGEZERE
HIEHEBRD XD XEARMN ( BHAKREE ) . HUBRRISEIFHERA, R
%Eﬁ%ﬁﬁ?ﬁﬂg%ﬁ&)%ﬂ:ﬁﬁﬁl& ALAFHBAWITHOUT VALIDATIONSRIZS 1M
BEo

e TILARSEAWITH VALIDATION VERBOSE, IHI#iEEARKE BRNE—T, BFR
HEBRD XHID XEEARMUAIEE, BAZRDXENEMSXP, REBFHT
EBRSBRD XA,

N, LHINTHXENXI NE BEXRexchange_salesfIEIEDH, HEDKX
DATE_202001f1& BZexchange_salesf3z#t, NIREFBEFINARE, FEUT=
1T

e FEHAWITHOUT VALIDATION, #HiEEER3LIREISXDATE 2020014, HF
'2020-02-03', '2020-04-08' FNi# B 5 X DATE_202001ASEEILR,, [54al55mIaE
SHEMEE.

e 7 EAAWITH VALIDATION, FHF'2020-02-03', '2020-04-08' RN E D X
DATE_202001HSBEIZUER, HUREL BHENAVRE

e FBBWITH VALIDATION VERBOSE, #IEESE2020-02-03 AKX
DATE_202002, 1§'2020-04-08'ffi\73XDATE_202004, F5H TRIZIEIRE]
53X DATE_202001,

-HREL

PARTITION DATE_202001 VALUES LESS THAN ('2020-02-01"),
PARTITION DATE_202002 VALUES LESS THAN ('2020-03-01"),
PARTITION DATE_202003 VALUES LESS THAN ('2020-04-01"),
PARTITION DATE_202004 VALUES LESS THAN ('2020-05-01")

-- exchange_salest9$iES 70
('2020-01-15', '2020-01-17", '2020-01-23', '2020-02-03', '2020-04-08")

MR IEATERTEFRSX, BAERBEWITHOUT VALIDATIONAIES X,
BUSEIRD XK, SEHHXEGELEDMLISBERRE,
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TR IRAIE B RS X OB R

o EERMHKXAZIHEMRER, MUFIAHSETE—K.

o EBERMNDKAIREMEETHE—H.

o FERRS|IMHDKXLocal R3IMEER, BXYNERSIRISEFE—E.
ol

o BEFRMHDKAIRLIRNEER, BXYNRIRAIVSET=E—H.
o FBEFRAHLUZIGIIZE.
o BEFRMHDKFREARTLIANEEHIERE, THEEHLR.

{EFIALTER TABLE EXCHANGE PARTITIONBLAXT 9 X 3584

Bian, BEiEES XEKEE \I:%range salesfy9> X date_202001F1EiEx
exchange_salesi#{T346E, FHITHXERI, HEFHGlobalZ&Rs|,

ALTER TABLE range_sales EXCHANGE PARTITION (date_202001) WITH TABLE exchange_sales WITHOUT
VALIDATION UPDATE GLOBAL INDEX;

HE, BdiEEs XEEEE S XErange_salesd'2020-01-08' Xt Rz A4y K FNE
%exchange salest{TaCHE, HITH XIRIFHEAHEBIFD XLRIIEIERBAE IJ
XENEMPOXP, AFAHUPDATE GLOBAL INDEXF4H, H{Ti%an<EGlobalz
ElEEE S

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

5.4.4 59X
AP aLUERSZ ﬁ:\ZEﬂnWEEH&L, ToXEE. SRS XINEESRU, XBIE

FEEDEXIASMED XPIEE, 5 XAEXFIMIEHESRE. F=PXALL
BISfEES XBEE 2 XEFRHT.

A EE

PITBEE N XKmSEESGlobalz5 5%, ATLUEITIUPDATE GLOBAL INDEXFAIK
EZEFGlobalZ&E5|, sEBFPBITEZEGlobalz5],

{SEFBALTER TABLE TRUNCATE PARTITIONT LUETIEES XEAFT— 9P X

Blan, BTIEES XZiETBES X Erange_salesiir Xdate_202005, FHEF

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

oE, BEEES XERETEE D XZEKrange_sales#1'2020-05-08' FrXI M AYS X

HF A UPDATE GLOBAL INDEXFH, H{Ti%Z#</EGlobalZ=E &%,
ALTER TABLE range_sales TRUNCATE PARTITION FOR ('2020-05-08');

5.4.5 DEISEX

BRALMERRSEIS XSS RE— NP XD EAR N ZNFHOX . BOXEIEX
K, B FEITEMAXVALUERSEES X /DEFAULTEYFIZER S X #iig s XA, _Ju%r‘
PUTZIRE. 4 ﬂﬁ:‘[‘ﬂﬂ‘ﬁiﬁﬁu,ﬁh—/\ﬁ[ YEIRTENFOX, BalLAFIEE
PDEIRE— NP RERDERZENHPX . PEISXLUBITIEES XEeE D XERH
7o
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A EE

o PEIDXABUHERTFRESIX L,

o HITHEIDXGSE(FEGlobalR5 LM, FJLAEIZUPDATE GLOBAL INDEXFH]
XkEEEHFGlobalZEs|, sEHAFBITEZGlobalZEs5],

o DEMBEIFRSXUREERERSINT, ZDXAZIFDE,

o DEIBHFHKX, AILISESXEFHEE, IS Xp15EI7p1,p2, BEERE
AR HERIREREZNS XRAR—T X,

5.4.5.1 IFEEDXFEDEIDEX
{SEFALTER TABLE SPLIT PARTITIONA LA EEID XENDEIDX

B, RigEE S X *&range_salesiysy Xdate_202001%EXSEE/9['2020-01-01',
'2020-02-01") » ALAEED EN5'2020-01-16" 5 Xdate_202001 D ENAFE N DX, F
E#GlobalZ3|,

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

PARTITION date_202001_p1, --55— X _E5H2'2020-01-16'
PARTITION date_202001_p2 --85_1M9X_EH2'2020-02-01'
) UPDATE GLOBAL INDEX;

B, FMEENIE, ¥HRKdate 202001 D EABPHK, FHEHFGlobalZE3|,
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 --E=45>X_EFRE'2020-02-01'

)UPDATE GLOBAL INDEX;

Xa#E, BEfEES XEMAREENRZXDEIDK,
ALTER TABLE range_sales SPLIT PARTITION FOR ('2020-01-15') AT (2020-01-16') INTO
(
PARTITION date 202001 p1, --E—3 X ERE'2020-01-16'
PARTITION date 202001 p2 --S5=4"$[X L5 £2020-02-01"
) UPDATE GLOBAL INDEX;

A

EXMAXVALUER X#HITHEl, BiE/ L2 XAEEFEMAXVALUESEE, &RE—1%
XA FEAMAXVALUED XEE .

5.4.5.2 3§FIFRD XFDEIDX
{SEFHALTER TABLE SPLIT PARTITIONAAXIFIE D XKENDEIDX »

B0, Big5IES XELst_salestd9 Xchannel2ENXSBE (6, '7', '8, '9") . ATLUEE
PEIF(6, 7 ) B XchanneRDEIAIFENDX, FHEHGlobalEs|,
ALTER TABLE list_sales SPLIT PARTITION channel2 VALUES ('6', '7') INTO

(
PARTITION channel2_1, --5— 93 X5BERZ(6, '7")
PARTITION channel2_ 2 --B=AMHXBEE('S,'9')
) UPDATE GLOBAL INDEX;

HE, NMEENEIR, B KchanneRDEIAZ DX, HEHGlobalERs|,
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ALTER TABLE list_sales SPLIT PARTITION channel2 INTO
(

PARTITION channel2_1 VALUES ('6"),

PARTITION channel2_2 VALUES ('8"),

PARTITION channel2_3 --58 =19 XEEZ('7, '9')
JUPDATE GLOBAL INDEX;

Xa®E, BIEES XEMAREED XBXRLED
ALTER TABLE list_sales SPLIT PARTITION FOR ('6') VALUES ('6', '7") INTO
(
PARTITION channel2_1, --5— S XBEIE (6, '7')
PARTITION channel2_2 --£="/MHXEEZ('8,'9")
) UPDATE GLOBAL INDEX;

A E&

EXDEFAULTS X170 El, B/ LSBBXAEERHADEFAULTEE, Rie— 9o X&
PHERDEFAULTS XSBE .

5.4.6 8HS KX

HQF'_ILMEH%A#%EE’J BEERBESPIDEEHAN DX, EAPXIARBIIEE
PEBFRHET, FZHEEDKENTIE.

A ER
o GHOXABEMFRTHRAEDX L,

o HMITEHOXarSEFEEGlobalZE5|%k%, FILLUEIZUPDATE GLOBAL INDEXF4H
XEEEFHGlobalZs|, sERAFBITEZEGlobalZxEs5],

o SHAINIDXUMRBEEDERSINATHFEFH -

ikl

BHENFPK, WFEESKX, JUSKRE—NESXKEFHEE, tbilEpl,p2&7#
7p2; MFIRSX, JUSE—RSXEZFHEE, tbalEpl,p2&FHpT.

MRFPXERSXBFER, HRESBHD KMIXSED KAV,

{EFJALTER TABLE MERGE PARTITIONSEILUSZNMN D REHI— NP K

{ﬁJ!zu BSEEl X Frange_salesi4> X date_202001F1date_202002&F — RS
X, HEHGlobalEs|,

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

5.4.7 BB X

AR LUERB D KHa < KE— 1D KB EIFR=E . B XALiE
EESXBHE D XERHT.

{EEFALTER TABLE MOVE PARTITIONA LIS REBIPK .
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BN, BITIEEN XZEEE S XErange_salesfi9y Xdate_202001F85hFIZEZSE)tb T
F,

ALTER TABLE range_sales MOVE PARTITION date_202001 TABLESPACE tb1;

5, BUIEED XEEYIFRS XFElist_salesH'0'Frxd A9 XFEENEIEZEtb 140,

ALTER TABLE list_sales MOVE PARTITION FOR ('0") TABLESPACE tb1;

5.4.8 EapR oKX
BRALMEREGR D XSG SRIE—N D XGBAHINER, EGE2 S XYILUET
BENMXBHE S XERAT,

5.4.8.1 IO RXFEHBIHKX
{&EFALTER TABLE RENAME PARTITIONA NP REEGZHX o

flan, EdiEEs XBEEE D XERrange_salesgysrXdate_202001&E a5 o
ALTER TABLE range_sales RENAME PARTITION date_202001 TO date_202001_new;

oE, BIIEED XEBYIFES XElist_salesH'0'FrXdNAYS X EARS o
ALTER TABLE list_sales RENAME PARTITION FOR ('0') TO channel_new;

5.4.8.2 ¥} Local ZES|EMRFZRSIHKX
{SEFBALTER INDEX RENAME PARTITIONALAXtLocalZE B |EAZ RS9 X -
B miEE5— o XEXEEGFIDXEE.

5.4.9 D XFRTEE
FAFETLA{$EFEALTER TABLE ENABLE/DISABLE ROW MOVEMENTRARE/XHAN K E
TER

FETiERE, AFETEMEMPE— 1D XPHNBREERESZ— o XF; XFT
ERRY, WNREINXFEFITH, WILSSIRE,

A
aNRAVSSRBIA VXS 2 KRS I TERME, BN XFRITEIR

fian, eliEIIFRSXE, HARSXFTER, WAIAILIES XEHD XEMRES;
XAPRFTEEE, WO XBAEIHITESXEHMSW SRS .
CREATE TABLE list_sales
(

product_id  INT4 NOT NULL,

customer_id INT4 PRIMARY KEY,

time_id DATE,

channel_id CHAR(1),

type_id INT4,

quantity_sold NUMERIC(3),

amount_sold NUMERIC(10,2)

)
PARTITION BY LIST (channel_id)

PARTITION channel1 VALUES ('0', '1", '2'),
PARTITION channel2 VALUES ('3','4','5"),
PARTITION channel3 VALUES ('6','7"),
PARTITION channel4 VALUES ('8','9")

) ENABLE ROW MOVEMENT;
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INSERT INTO list_sales VALUES (153241,65143129,'2021-05-07','0',864134,89,34);
-ESXEFHKI, HEMNDXchannelliTE]4 X channel2

UPDATE list_sales SET channel_id = '3' WHERE channel_id = '0";

- KADXFTERE

ALTER TABLE list_sales DISABLE ROW MOVEMENT;

S XEFHEM, #RiEfail to update partitioned table "list_sales"

UPDATE list_sales SET channel_id = '0' WHERE channel_id = '3';

- D XAEFHIRSARKIN

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

5.4.10 9 XEXEKS|EZE /A TH

BPALIBE &GS EE— D XERS INE— RSP XATA, WINZRSI/R55
XABYER . ERAERRSIGTSTUERSXERERS|, IKERSIEEINEE.

Itt4h, 2B XKEDDUREtE&fESGlobalZR5 |53, BiEMIbRdrop. 35k
exchange. ;&=Struncate. 73 &lsplit. §FFmerge. WREDDUE{EHHUPDATE

GLOBAL INDEXFf), NM&EEE#HGlobalEs|, BUEERFBITERZZESI,

5.4.10.1 ZE5|E&/AATH

{EFJALTER INDEXAILLREZES | 2B,

g, g XFErange_ sales EFEZRS|range_sales_idx, BJLUBITUI T apSiREE
AATH,

ALTER INDEX range_sales_idx UNUSABLE;

BILUBIT U Fap S EEZE 5 range_sales_idx.

ALTER INDEX range_sales_idx REBUILD;

5.4.10.2 Local £ |9 XEE /AT

o {EFHALTER INDEX PARTITIONA LA ELocal=S |9 X EFTH .
e {EHFIALTER TABLE MODIFY PARTITIONT] Lbﬁ%ﬁ:‘l:%éﬂ‘ﬁiﬁﬁ[ﬁ%ﬁﬁ?%lﬁ
XE=A0H,

fBian, Rig4XFKrange_ salesJ:T?‘ﬂﬁﬁkLocal?Elrange sales_idx 1]
range_sales_idx2, {Rig&HEES Xdate 202001 EXHMAIERS|HXZ 98K
range_sales_idx1_part1#range_sales_idx2_part1,

TEHEE THIPPOXRESXZESIRIEX:
o TILUBTINTHSIRES Xdate 202001 _HFFEZ=E |9 XIATTH,

ALTER TABLE range_sales MODIFY PARTITION date_202001 UNUSABLE LOCAL INDEXES;
o IEBEIUTHRSEMIZESXdate_202001 LHIRE|5

range_sales_idx1_part14naJH,

ALTER INDEX range_sales_idx1 MODIFY PARTITION range_sales_idx1_part1 UNUSABLE;

o TILUBEUITaH<SERES Xdate_202001 LRIFFEERS DX
ALTER TABLE range_sales MODIFY PARTITION date 202001 REBUILD UNUSABLE LOCAL INDEXES;

o FEBIWTHSEMmERESXdate 202001 EAYZES|%H

range_sales_idx1_part1,
ALTER INDEX range_sales_idx1 REBUILD PARTITION range_sales_idx1_part1;

5.5 o XFHAI=E

DRHLEFILEHETHXEDQL. DML, DDLHEISIZRANTAMIEIRE . FAFES
R KERHRISEE, TEHEAHRITHS KEPREN, AUSERETES.
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5.5.1 EMBOKLT

D XFEIFRMN+D XUEEIRTT, EFROD X LEDRIMEMNSNARKAIRIEMMN, K
fRIEDQL. DML, DDLFH&RISIEFRISIEITHIZS]. TREE T AERRIAIEET
A, WMCAVRIRFMEREARREZE, aTLIFHT,

& 5-2 EMGHERTAH

- ACCESS | ROW S ROW_E | SHARE_ | SHARE SHARE_ | EXCLUSI | ACCESS
_SHARE | HARE XCLUSIV | UPDATE ROW_ E | VE _EXCLUS
E _EXCLUS XCLUSIV IVE
IVE E
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 Vv 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

PRENAEVSHERLEZ2ERTEIRS X L, $EESEHS XEMNBIRS XENAR
RRKBIOFRM+D X, KEFHEZTH, FT5-3EGE TARRNSHBRERS , He
HF1~89 3L EFES-2£5 HHIACCESS_ SHARE., ROW_SHARE. ROW_EXCLUSIVE.
SHARE_UPDATE_EXCLUSIVE. SHARE. SHARE_ROW_EXCLUSIVE. EXCLUSIVE.

ACCESS_EXCLUSIVEIX 8 BB E RIS .

x 5-3 P XRIWSHRIE

Al S5t

53 KRR (Fii+53 X 5H)

SELECT

1-1

SELECT FOR UPDATE

2-2
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M=t o XFBRR (Fi+ X i)
DMLMISE, BFEINSERT. UPDATE., 3-3
DELETE. UPSERT. MERGE INTO,
COPY
KEBH9XDDL, B4EADD. DROP, 4-8
EXCHANGE. TRUNCATE. MOVE.
RENAME
CREATE INDEX ( 3Efp£Z5]|) . 5-5
REBUILD INDEX
CREATE INDEX ( 99%%5|) 3-5
REBUILD INDEX PARTITION 1-5
ANALYZE. VACUUM 4-4
Hith>XZEDDL, ®3ESPLIT/MERGEIXH 8-8
4 XDDL

ARV SHITHEINAIRSFND X BT ERS-2, WAILSZIFSHITRIE, Rz
P XEBE—FED, WZHERFWSFHIT
(D ixeA
DDL (ADD/DROP/TRUNCATE/EXCHANGE/MOVE/RENAME) 12#{EX9 X RIEINHIR IR B
GUCZ#enable_partition_ddl_lowlevel_lockiZl, HGUCSH

enable_partition_ddl_lowlevel_lockiZE Jonky, XIRMEAN4RE; HGUCSEL
enable_partition_dd|_lowlevel_lockiZ B HoffAt, IIFRHEINSIREM -

5.5.2 DQL/DM L-DQL/DML ?—’FZ&
DQL/DMUR{EFELAER NS XHEIN1~3RBIRE B o
DQL/DMLUIBEEEEARIEZE, Z#FDQL/DML-DQL/DMLH % .

5.5.3 DQL/DML-DDL #%&

F£HDDL, LARSPLIT/MERGEXEFH9S XDDLELE S XEMEINSARH, HEZPXES
ZERYDQL/DMLIE(E

ADD. DROP, EXCHANGE. TRUNCATE. MOVE. RENAMEX;\#H XKDDLELS
P XFEEMNARS, FHEBIRD XEIMNSHK . 23DQL/DMLSDDUERARED XAY, X
BE-ENTEENFA; HUDQL/DMLSDDUERBERSXAY, EhitgSESREE,
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ikl

o \IBEHITH XDDLAEFRIERY, NRnIsgEt e HABIRIAINT Binn KiftiT
DQL/DMLIE{E
o WIRHAZAIDDLSDQL/DMUEREBrD XBESE, HTH1THE, DQL/DMLEER]
BESCTFODLEAE, tBulgefEFDDLAYE, HFNIZRMAFBE NI seRITRERESR . Lk
WM Truncate SinsertfEARI—9 XAY, W TruncatefcFinsertfitk, MR 5eRk
Eg;ﬁ?ﬁj\ XEFEHUE, thRTruncatef5FInsertfitk, NWES=KEBEIRS KRG
TEUE

o WIRHXFEAbucket®, BEX EFELBEES|, HIITMERGE. EXCHANGE. SET
TABLESPACEIX =#hXDDLEEZEEFEZEK5|, HAEEZER EDMLIVSS,

DQL/DML-DDL B XFHE

GaussDB37#FES XHIDQL/DML-DDLF % -
flan, EXA T XErange_sales, FELEH T —E7FHAIBF .

CREATE TABLE range_sales
(
product_id  INT4 NOT NULL,
customer_id INT4 NOT NULL,
time_id DATE,
channel_id CHAR(1),
type_id INT4,
quantity_sold NUMERIC(3),
amount_sold NUMERIC(10,2)
)
PARTITION BY RANGE (time_id)
(
PARTITION time_2008 VALUES LESS THAN ('2009-01-01"),
PARTITION time_2009 VALUES LESS THAN ('2010-01-01"),
PARTITION time_2010 VALUES LESS THAN ('2011-01-01")
PARTITION time_2011 VALUES LESS THAN ('2012-01-01")

)i

CREATE TABLE temp
(
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)
)

D REZFFNHR WS LM T A=,

~FHkcasel, AL Xtime 20115555 Ktime_2008EA[HE

\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

—-Fkcase2, IEEHXtime_2010EiH535H05 Xtime_2009E A [HE

\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

--F&case3, W XFErange_ salestfEFSHIIGS Xtime_2008EREE, XE2RAFHSQLEFRMEEIRZEIS K
time_2010F0time_2011_E
\parallel on
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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&case4, I XFErange_ salesHEEDQL/DMLIRESHIES Ktime_2012BREE, XEEAFFIES XIS
it TS AT

\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 EHXH %
GaussDBAZ#ES XAIDQL/DML-DDLHF ., Stk \SEustitg SIEE,

RN E, FENAFEHRITHXDDLEY, ERIXiZSXiEiTDQL/DMLEEE, EABR
DRFE—DINERIRETRE, JRESEISHNERERAFETH.

MRBTIWSEEAGE . TEERFHRSHAIDQL/DMLFMDDLFRS XBEES
B, ZEAmMiER:

m=—: SEfA&DQL/DML, BftA&DDL, DDLE#HEZE, &DQL/DMUEREHEIH
7o
m=E": & DDL, Bft&ZDQL/DML, DQL/DML=#IEZE, EDDURZEHEH
7, BFPXTEERETEE, JeeSHiEASE. ATHFIERIE—EE, THA
FERIZBUNTHNFITE o
e ADDHKX
ADDD XEFE— IS X, XM o XITERafARIDQL/DMUS/EISE AR
WAy, FcBEZEHR.
e DROPHKX
DROPHO XS EB D Xi# TR, HiEAAZAIBE RS XDQL/DMUE{ESHIE
£, [BESAEHNI T IZS XAIIE,
e TRUNCATESEX
TRUNCATES RSB EB L XBETHIE, BaftARIE RS XDQL/DMURESHR
FHZE, PHERRGHEIHZS KHTIE,
TEHEMANBIRS XEGEEAREEYEAY, EATRUNCATERERZGBR
D EXARFETOEIE.
e EXCHANGE#LX
EXCHANGED XESE— 1 EE s X5EERHITXRME, HafAlBiRs X
DQL/DMURIEESHEIEE, HESRGEHEITZS KHITOHIE, %9 XKAISIREEE
SRR EBEE,.
gk WNERHXELFEGLOBALES|, EXCHANGER ST KUPDATE GLOBAL

INDEXFa), BRAEfMARNS XEEIGFERTGLOBALRS|, HFLiZERZIZH
EPXEREIE, FRESHREEIWSESRE.

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

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

e SPLITHKX

SPLITR X HAIRPEZEERAIDQL/DMUEE, JAMEEEFRDXAT . SPLITR
Xf5, DQL/DMUEESETFSPLITSSREMN D RRETHIT
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e MERGEZDX

MERGES X HBIEEESLENDQL/DMLIEE, BALEEBERSXAS,
MERGEE3Z/5, DQL/DMUR{EEETFTMERGERKEHID XFREMHIT,

e RENAMESKX

RENAMED XASTELXEEER, BEftAZIDQL/DMUSEARASHI T IR
%, (BSEZE, HFIRENAMERIERZS,

e MOVELSX

MOVEZ XASTEDXEMES, HEiAIDQL/ DMUEMEASHINETR
®, (BE2FEE, EEIMOVERIERER .

A EE

e 7EDQL/DMLAFSZHAE], WNSRXIHITDQL/DMLIRIERIDX, ELLRRIMHIZ IR
XDDLi#(E, BRERLIRE, KEERE: HXEFE, SXELHDDLE
bR o

e DQL/DML-DDLE%S XFABERBERH I S IveiaE 88t . FEHE: &887n
DQL/DMLIEEREDNEIND X8, &HFIDDLIEARDNAIMNSLIREA—Z
BESHIUH/BER . AT EBEIHER, FJLUREGUCSH
enable_partition_ddl_lowlevel_lockAoff, {(ER&FIEERER0,

5.6 9 XERFME&DFX
5.6.1 P XFHEXESGME

PERRRXRFVERENRESD H3E, BEAFRERSIESE (FAiEE ) b “‘RHAFRNR
ZE > RENE" 15,
1. FERXUE:

- ADM_PART_TABLES: FiEHPREER.

- ADM_TAB_PARTITIONS: FFEHNXER.

- ADM_PART_INDEXES: Fi&Local=5|(E5E.,

- ADM_IND_PARTITIONS: FREZRS|HPXER.,
2. HeiBEFAEagIE:

- DB_PART_TABLES: HeiBFmliALENSXEES.

- DB_TAB_PARTITIONS: HFifEFaliAEoXER.

- DB_PART_INDEXES: HpiFFaihEALocalREIER..

- DB_IND_PARTITIONS: HailFaAaMRSISDXER.
3. HEiAFEERIIE:

- MY_PART_TABLES: HEIAFHENSEXEER.

- MY_TAB_PARTITIONS: HFIAEFBEENSXER,

- MY_PART_INDEXES: HaiHF#HERLocal&E5|ER.

- MY_IND_PARTITIONS: HEiAFEENESISXER.
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4\

5.6.2 T XFEXAETER
AIERFIEXER

TERERHA

BIEEE:

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;

BEHXFEOID:
SELECT oid FROM pg_class WHERE relname = 'test_range_pt';

oid

49290

(1 row)
BESXER:

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 I'p 49290 | {2000}

I
49295 | p2 | p | 49290 | {3000}
49296 | p3 | p | 49290 | {4000}
49297 | p4 | p | 49290 | {5000}
49298 | p5 | p | 49290 | {NULL}
(6 rows)
BIEERS:

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

-BEPKXZERS|oid

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

BERSIDRER:
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
90253 | p3_a_idx | x | 90250 | | 49296
| |
| |

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

pg_get_tabledefSREXS XFRAITEN , ANSHILIAERAIOIDEERE

SELECT pg_get_tabledef('test_range_pt');

pg_get_tabledef

SET search_path =
public;

CREATE TABLE test_range_pt
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a
integer,

b
integer,

c
integer

)

+
WITH (orientation=row, compression=no, storage_type=USTORE,
segment=0off)

+
PARTITION BY RANGE
(@)

+
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,

+
CREATE INDEX idx_range_a ON test_range_pt USING ubtree (a) LOCAL(PARTITION p1_a_idx,
PARTITION p2_a_idx, PARTITION p3_a_idx, PARTITION p4_a_idx, PARTITION p5_a_idx) WITH
(storage_type=USTORE) TABLESPACE pg_default;
(1 row)

pg_stat_get_partition_tuples_hot_updatediR[E£5ES KidHI9H XA FTHE
ES e
ELXp1HEN10REUEHEN, FitoXplAAERTHE.

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)

pg_partition_size(oid,oid)}EEOIDFEI S XFERAIHE=E ., B, F—oid
AFEAIOID, F - oid A XAJO0ID,
BEESXpHIREZE

SHSRRZ 01 (2025-12-09) WIS © AT BRABRAT 110



Z=HIEZE GaussDB
151418R (9 F_V2.0-8x) 5 9XZ*E

SELECT pg_partition_size(49290, 49294);
pg_partition_size

e pg_partition_size(text, text)iEERMMAID XERNEETE . HH, H—text
ARZ, BAtextIDKE,
BESXpIa#HE=E.

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

e pg_partition_indexes_size(oid,0id){gEOIDIXERM D X RS [(FHNESTE ., H
&, E—1oidAEMIOID, FE=MoidAHXHIOID,
BEPXpINRS D X#EETE.,

SELECT pg_partition_indexes_size(49290, 49294);
pg_partition_indexes_size

204800
(1 row)

e pg_partition_indexes_size(text,text)iI5ERFRAID X 25 [(ERRI#KETE, H
F, B MextIERR, F_NMextADXR,
BEDXpIHIES | o XEETE,

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

204800
(1 row)

e pg_partition_filenode(partition_oid)KEXZEIEE 5 X FRAIOIDERXS M AYfilenode ,
BESXp1Hfilenode,

SELECT pg_partition_filenode (49294);
pg_partition_filenode

e pg_partition_filepath(partition_oid)§EHD XAIFIRIZE .
BEDXpIHIMHFER.

SELECT pg_partition_filepath(49294);
pg_partition_filepath

base/16521/49294
(1 row)
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6 FEsIZE

6.1 7Ffi#5|
6.1.1 f7&5

BRRE
| SRR IR

6.1.1.1 FAEmIFEEHE

MENIEEIRSAVAEMIIZERE, FE5I12 M EXI1ESQLE |88, ASQLS |2 ftakiE
KARAECRI RIS (TTHS S ) ; FHESIZRTXHEFENR, REFEN
HIBEL AR, LARE. FE4E8TT ( Compress Unit ) SiEMftbZR o8z, BITEEN
FIRHEEFEREO, NFRENRPRIEIETHIESIRIE. GaussDBIBITFHSImIFEFES
EEZWASAUANSENNEREFRERERERANFES |2, AT RDXIHITEI2
BT, BETEAEEORETableAM, AREHREEITES | EHRNER, F5EF
E171E5 |EEnT LA B E i . a0 FEIFrR.

5

I HR5|E WF51E 1

e e 1

II H | A | n A | B !

T a2 had :

1 [ T 1

B RS RO e |1 - _ .

II : (Table Access Method) SiEERiIntRED | i : - 9#%?57?—}%] ) { :

!'1 astore //::’ \‘\\\\\ ustore Cstore | i | | i !

P R e e D weEn | Lo | !

| i [astoremieziz Ustore 70315 PEol o ! [

Iibpq/jdbcl } ¥ (append update) (in-place update) (1753 : | P : | i 1

________ Lo ] : ~O T s L L ! '

i [ NS - brobo i |
Eee | ho _ v i | 3Z{4/OBS/HDFSHhSE

\ @ P megwst | | 0|

T g | [ T b I ]

| mamRmE | B IR | '

1 | i I | !

! . o - . g | VEE O ! 1 | 1

: st | 1 e | |mx ol b ! !

|

[ Lo BANE | TEAE T | [ ! i

s W gl L iy i ( !

\ [ meeme | | ROE | [wavess || e || [ EEERER !

\ P 5 [

N [ — H !

\ v mssma (vveo) mssmmastsesny || | FRHERES | [

1 H (Silo) 1

e e i ,

w 1

! —— Quorummy [T

‘ 1

_______________________________________________________ 1

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
REazO, BEY BRI EEHMERRIFME R, GaussDBITF5 |ZErI L%
EEF Append update fJAstoresiEFIn-place updatefjUstore,

6.1.1.2 [BAYIREIRS E

NEARRBERE, FHs|EF2—LEMROAN, 28!

HE&: FEFMHESIZERREBRIMATILIRD T, NMESERAFIEEE. MM IR
R f=HEL “RER” IZENEINGE

55 WEREACIDRIER, RHEZNSERFINEE.

REFEF: TEFMESIZENEERS SRR —RESNERHITEF . EFHAITERE
MNREFHAMBEEERRVENE, AMINR T MEEE

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

HE: GaussDBRAWEMIERZE, HEN/{EiH/BIid1Fi45 1E55EH
6.1.2 IR EFES |8
TF&5 | SN EIR AR BB E KT, 15RIEE RS RKIEFE LIFE

5|28, FFPAI{ERWITH ( [ORIENTATION | STORAGE_TYPE] [= value] [, .. ] ) 9%k
RS|IBE—EREFES . SHRNFREAIN TR

ORIENTATION STORAGE_TYPE
?_C?‘W (TR&ME) © RAVEIRIELATR | [USTORE(ERE(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, segment=off
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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, segment=off

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 | test | table | z7ee88f3a | 0 bytes |
{orientation=row,compression=no,storage_type=USTORE,segment=off} |

public | test1 | table | z7ee88f3a | 0 bytes |
{orientation=row,storage_type=ustore,compression=no,segment=off} |

public | test2 | table | z7ee88f3a | 0 bytes | {orientation=row,storage_type=astore,compression=no}
public | test4 | table | z7ee88f3a | 0 bytes |
{orientation=row,compression=no,storage_type=USTORE,segment=off} |

(4 rows)

gaussdb=# show enable_default_ustore_table;
enable_default_ustore_table

on
(1 row)

gaussdb=# DROP TABLE test;

gaussdb=# DROP TABLE test1;
gaussdb=# DROP TABLE test2;
gaussdb=# DROP TABLE test4;

6.1.3 FiEs | ZE iR

6.1.3.1 GaussDB % 505 fiRA
- Ustore iR MEF RS 1FE
- UstoreXz#FToastiliE— A o
- UstoretBIIIREIRE StERK
- Ustoresz#35SMPHZAR

6.1.3.2 GaussDB 3% 503 k2~

- Ustorei&fic o frt/FH17Ei8)/Global Temp Table/Vacuum full/%£95 DEFERRABLE

LARINITIALLY DEFERRED
- UstorelBIELLEE RS,
- UstoretZIMEsRhR AB-treeSELE, IFHAASCMEEERE.,
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- UstoretBhN7Z1i#s (2RI S 14 I0IEHESS, Diagnose Page/Page Verify,
- UstorelBa:fF1i#5 |ZEXBBRIT ACUNEENE .

- UstoretZsz EFWALBHERIEMEES, #ii&gs_redo_upageRFMNE, ZIFXTERE
BOABRER, RENFTEDZUEANEA— A EARA, IERREIRIASEEIRAIESL

- Ustorel BRESZETOMIERL, NESATBSBHIFHEER,
- Ustoret@IfELL 625
- Ustorei&EeiNEIINEE ( for Ustore ) /ARERTO,

6.1.3.3 GaussDB A3#% R2 kA~

%_Lf‘%tore1%1][1%ﬁﬂ’ﬂ%ﬁﬂ%ﬁﬁ@?ﬁﬂ’ﬂﬁﬁﬁ%@ |&Ustore, ENXRSCINETIBERARIE RIS S
FiE o

- UstoretBJNEIREER

- UstoretiiEliRidte, ZIFRE/HRE/AER .

- UstoretE NNz 1FE55HYIERRANB-tree,

- AstorelBANIAEITNEE, XIFNEIZE/INEIZEIE/IAEIDrop/iAETruncate

- Ustore N2 5AUFIERIE: oft/F17EiE/Table Sampling/Global Temp Table/7E
B2 /EEFRS|/MRERTO/Vacuum Full/FI£95RDEFERRABLELARZINITIALLY
DEFERRED,

6.2 Astore 1#iE5 |22

6.2.1 Astore &7}

Astore 5UstorefIZ MR ALIMR KB X SIETF =R AFIA RIRAEE D BIFE
Astore NHITH BFE, MUstoreHBIBRERETEIRE, R3IKEZEH -

{EA Astore B9

1. Astore;RB[EIRER, MUstoreBEIRER, X FUstoreskifd, BIRERRIFEEE
19, BRI S SN EIEEREERIREL LB Ea, HUstorelkE
AdE2EERedofIUndo, EHFAstoreiR@BEIRER, |HEIEAIRICRIEREHIE
g; FRLA, HEURESFE crashFIRERT, A& UstoreHUREIMEHITE 20K

2. HTFIHMNEREREZFICRERIEX S, MARERERS, FIUFESEER
Snapshot Too Old§&iR

3. [EFRATLMRIRSERL, EARIRAAMIRETE.

A E=

[EIREHREZ, EESEIRIFVRBIEZESMHTANE, BARICRER
bR, EFRICREBEHOR, FIFERIESEEESBIRFEXRENRedoAF.
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4. WALAEEZRE—L, NFBCREIBEHIEN, FFEICRERERINEW.
5. SiEmEs ((JEIDROP. [AE[Truncate ) IhBE.

6.3 Ustore FiE5 |82

6.3.1 Ustore 37}

Ustore ( Unified Storage ) GaussDBIEHAI—FRIRIEHAIFAES |, HBRARY
é’EImgA\storea%thg XA T ERIFRAFL EIRANEIER S BFMERY, MER5I1=80
ERBRE

{EF Ustore BUILEE

o EFTIRAFIGERAD BFE, 1BLCAstoreIREBEN . EffRAstoreRJHOT
chain, 3FER5I5/ZR5|5IEH, HeaptIaJ[R{UEHT, ROWIDEIRIFAZE . HEIR
AATHCERML, =EEKAE,

o B-treeHKS|IEITESRER, sESMILHEITMVCC, EI1T IndexOnlyScanfitt
B, KRKRDEIRIREL

o FMKHVacuumidfTIAMRAEE . JRIZAITEIRIWEES], RE|ISHERPFME, AL
B, IOFRESEM,

o KHETHRE—THIHS, HXTFAstorefJROWIDL(REE, UstorefI/ERIEH
HIRIE T TCEHROWIDIRRE,, SERISES, FHATIEEXITRRE -

o IHFINEIINAEE,

A EE

Ustore DMLIE(EXEIRTIERY, tBFEERZERUndo, ELLEFRETESH
K—L, IMNBERTuple IHFHHRTREESS (AstoreiR[EEET ) thaX—L,

6.3.1.1 Ustore 45K

6.3.1.1.1 4405k

5 5 AN

E3 Serializable x
FEFFZRPITHXFHNITDDLIRIE X

Ali @M | Hashbucket x

sQL Table sampling/#I{¢HLEl H2{EH x

6.3.1.1.2 FEIUE
1. HIEREKRIIHAEERIZ16005! .
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2. init_td ( TD ( Transaction Directory, B55BF ) RUstore RIMBRIATFIER
HEFEEEN, TDRIMEREZREIFNEAF RS . FEolExRH RS (AT
BILUEEVIIREITDANinit_td ) BUESBEI[2, 128], BAIAE4. BUASIFHGRK
FRAEBII1281

3. Ustorek ( A&toastlER ) mATuplelKEAREEBIT (8192 - MAXALIGN(56 +
init_td * 26 + 4) ) , HAMAXALIGNFRRSF 15355 . SBEASUBKERBIISHE
;Ez?, FARSBEIRERKESKEEBARIRE . HAinit_tdXFTupleikERNEIN

IF:

- Xinit_td¥ENFIME2RT, TuplelKEAAEBE8192 -
MAXALIGN (56+2*26+4) = 8080B,

- init_td¥EABAEART, TuplelKEAEEBIZ8192 -
MAXALIGN (56+4*26+4) = 8024B,

- Finit_td¥EREAE1280T, TuplelKERAERBIE8192 -
MAXALIGN (56+128*26+4) = 48008,
. REIRKIEAEEBIE32%, 2B XESIRKFIEARERE315,
5. ZE3|TTEKETRAELBIT (8192 - MAXALIGN(28 + 3 *4 + 3 *10) -
MAXALIGN (42))/3, EFMAXALIGNFRREFHXITT . HIBAFIRKEBEHE

BF, BRPaKEIRS|IHEKESKLTEBANIRE, HEbE5|HkH28B, 1Ti5Et
794B, JTHCTID+INFOFRIEZA10B, TWE42B,

6. [EIRRB=EmAXIF16TB,

6.3.1.2 {8 Ustore 34Tz
Bl#&Ustorezk
{EFHCREATE TABLEiE @I Ustorek,

gaussdb=# CREATE TABLE ustore_table(a INT PRIMARY KEY, b CHAR (20)) WITH (STORAGE_TYPE=USTORE);
NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "ustore_table_pkey" for table
"ustore_table"

CREATE TABLE

gaussdb=# \d+ ustore_table

Table "public.ustore_table"

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

a | integer | not null | plain | |

b | character(20) | | extended | |

Indexes:

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

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, storage_type=ustore, compression=no, segment=off

E&Ustorez®

gaussdb=# DROP TABLE ustore_table;
DROP TABLE

JUstoreFEIEZES|

Ustore a2 3FBTree X BINZRARS |, E— 55+, I T X5 FAstorefy
BTree,%%I, tHENE Ustore RAIZ R ABTreeZ 5 |F#RIUBTree ( Ustore BTree, UBTree

BIFEMUBTreeET ) . AFALISRRLAT S {#ERCREATE INDEXIEAUstoreZk
EI’J “a” BHRIE— 1 UBTree&5|,

Ustore R A EERIEZRE IR, BUACIZERIRUBTreeZ&5],
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A EE

UBTreeZ 5|5 ARCRARAFIPCRER A, EXIABIEERCRIRAAIUBTree, EEOIEZRS (AT
withiZBIFEE (index_txntype=pcr)2&1EEGUCHYindex_txntype=pcr, MEIZEHIZ
PCRARZABIUBTree,

gaussdb=# CREATE TABLE test(a int);

CREATE TABLE

gaussdb=# CREATE INDEX UB_tree_index ON test(a);

CREATE INDEX

gaussdb=# \d+ test

Table "public.test"

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

+ + + +
t t t t

a | integer | | plain | |

Indexes:
"ub_tree_index" ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default
Has OIDs: no

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, compression=no, storage_type=USTORE, segment=off

--MBRUstoreRZ5] .
gaussdb=# DROP TABLE test;
DROP TABLE

6.3.1.3 Ustore BYSR{ESCE:

6.3.1.3.1 BAEE init_td X/

TD ( Transaction Directory, EEBER ) SUstore R ENAFFRREESZEEN
(549, TDIIMERTEZNESIFNERAH A ., EOIERNRS IS EVIIREITD
Khinit_td, ERMER4, BIERSSZIFANHASSERLZRE, &AMEN128,

BREEESISHEES T REREFNEEinit_td, BIMEATLIGESISETIE
24 “wait available td” FFEHFHMAVARRKDITEEETEAEE, —K “wait
available td” ZF0, W& “wait available td” —EAN0, FIFEZSETORSEM,
LRI Kinit_tdB#H TR, REJUR, MIRATFONEREFEL, FENAE
B, ZROTDEMNS SHEEZNTE .. EFMIEKIG AT LURBESuATIT, 2
WATMNEI SIS, 160 32, 48, ... 128, H MM NEESEHERERERE
>, RENFFHHROHFinit tdHER/NPEFEARANELTETE. wait
available td2wait_statusf9{E2Z—, wait_statusERHBIAIENETRES, 858%F
WSIEMEE . BIZPG_THREAD_WAIT_STATUSHLEIRTLAZ iEwait_statusHifE
(noneXREZEEFHEESHMY, NREEFFEHEITARIIMwait available tdfY
), =T, init_tdiECEFIFRMAS I ( FFARIER ) B9 “SQLeE > SQLEX
> CREATE TABLE” &5, init_tdBEFMEX 5 ERIBARBIANT:

gaussdb=# CREATE TABLE test1(name varchar) WITH(storage_type = ustore, init_td=2);

gaussdb=# \d+ test1
Table "public.test1"

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

name | character varying | | extended | |

Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, storage_type=ustore, init_td=2, compression=no, segment=off,
toast.storage_type=ustore, toast.toast_storage_type=enhanced_toast

gaussdb=# ALTER TABLE test1 SET(init_td=8);
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gaussdb=# \d+ test1
Table "public.test1"

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

name | character varying | | extended | |

Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, storage_type=ustore, compression=no, segment=off, init_td=8,
toast.storage_type=ustore, toast.toast_storage_type=enhanced_toast

gaussdb=# SELECT * FROM pg_thread_wait_status;
node_name | db_name | thread_name | query_id | tid | sessionid | lwtid |
psessionid | tlevel | smpid | wait_status | wait_event | locktag | lo
ckmode | block_sessionid | global_sessionid
+ + + + + +
+ + + + + + +---
+ +

sgnode | | PageWriter | 0| 139769678919424 | 139769678919424 | 16915
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769736066816 | 139769736066816 | 16913
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769707755264 | 139769707755264 | 16914
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769761756928 | 139769761756928 | 16912
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769783772928 | 139769783772928 | 16911
| | 0| O]|none | none | |

| | 0:0#0

gaussdb=# DROP TABLE test1;
DROP TABLE

6.3.1.3.2 'E4AKE fillfactor K/

fillfactor2 AT HHATNEIER RIS, ZSHETEAFMTANE . K/NAKR
FHIYIBET B EIEEX . Ustore RAIENATUEIEZTZEN92%, FREBAIS%Z=BAFEH
RO¥ R, tBEILABFTDIIERMT B=E., fillfactorfBELBFIFMEARS N ( FF &S

7 ) B9 “SQL&%E > SQLiEi% > CREATE TABLE” &1,

BRERESUIESHITERETEF i E lfactor, MRFHIESNEREETNE
KEHIRE, IERmERZAEN100%, NRHIESNEFEASIEEKENIR
18, ENATEENEERRNERNEBRRLEFRZE/), LIRS ERERGHR
AIMEREIRFE o fillfactorBBFUNEIT I EZRRAIANT

gaussdb=# CREATE TABLE test(a int) with(fillfactor=100);
gaussdb=# \d+ test
Table "public.test"

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

+ + + + +
a | integer | | plain | |
Has OIDs: no
Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, fillfactor=100, compression=no, storage_type=USTORE, segment=off

gaussdb=# ALTER TABLE test set(fillfactor=92);
gaussdb=# \d+ test
Table "public.test"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | | plain | |
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Has OIDs: no
Options: orientation=row, compression=no, storage_type=USTORE, segment=off, fillfactor=92

gaussdb=# DROP TABLE test;
DROP TABLE

6.3.1.3.3 FEE&RERTHEE

ELIRIG 2 UstorefFARY, EinfTIfEal G REE R EEIRSHANE
R, BIAFFFSUPAGE:UBTREE:UNDO=/MEHIRLE . WSESIMIBFRISFE, tHae
1H=ERI

X

gs_guc reload -Z coordinator -Z datanode -N all -1 all -c "ustore_attr=

n

FIF:

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

6.3.1.3.4 BEAEBRIRERK/N

—RIBER FREIRERA/NISEHERROAMERR . ATREIREMSEE, SoimsTaRE
EOIRRA/NIBXSH . BEFES5RELENT:

1.

(REBLEERTBARIAERRAEUIE .

HFEANEIEZZFNBEMNA, BEAFEFREEZARIRAEIE, HIAEEE
Mundo_retention_time, undo_retention_timeZXAEZR0, EUESEE N 0~3K,
BMANBRERAMAs,minh,d, EEAEEFENI00s, BTEITENZ,
undo_retention_timefYEUE K, X SHIRIERT Undoa HEIES, the
EREIETERK, #—2EERRERLRE . ZSRERNRESERERLD
AR IBR AR ZSE S BT, E=EY5undo_retention_timelE/\RIAZIBR{EMY
g8, FJLUBIZIN T AiLEEREESH S SEERIEE:
fFRAUNdoAIHE BRI R SR EIgs_stat_undo, TNRANSHfalse, it
undo_space_limit_size. undo_limit_size_per_transaction .
undo_retention_time SEAISIEHEN . BERFHSHESN (FAIEERE) B
“SQLEE > REFNIRERT > undoRFRE BT,
REBLEETEAR/IRIDEMRAEIE
NRWBPEFERESDHAESTEESHUndoT Bl AkEY, TS
undo_space_limit_sizeillX, undo_space_limit_sizeZRIAME9256GB, EUESEE
J9800MB~16TB,

AEHEERTFIEMET, #EFundo_space_limit_sizeiRE&(E . RAT
undo_space_limit_sizeIBUEM AN & B E=SEMA, nIsefEEEeE. IRE
B R G eREgs_stat_undofYcurr_used_undo_size R AfFEUndo= [aIfEZRk ,
ALUURERIRE,
@%undo_space_limit_size[FAIfAMNIES R E S FI 5 Hundo= g
undo_limit_size_per_transactionf9BY&, undo_limit_size_per_transactionEl{E
SEE/92MB~16TB, BKIAEN32GB, ZEATFEIN
undo_limit_size_per_transactionf#8iFundo_space_limit_size, BJEEEE5ZUndo

SE=EEERKFUndoS = EFHE
[ SERRANRI R B SERIEEE TR -

fEundo_retention_time. undo_space_limit_size.
undo_limit_size_per_transactiond, Feht&HI=TESHESFEEHTTLIRIRS] .
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situation 1
Reaching undo space limit_size
____________________

undo_space limit_size

situation 2

Reaching undo_retention_time

undo_limit_size_per transaction [ [ __ __ 7 __ _ __________

| -
0 undo_retention time

time

40 Undos@#lEIEES undo_space_limit_sizeiRE}1GB, Undo|BARAF
BH3/8lundo_retention_time5900s., #15R900sAF=4RIA EIRAEIREAE
1GB*0.8, MIiZARI00siHH{TEIMIRS; BNIZER1GB*0.8 I TEIMIRS . BEZIE
A, WMRHETSRETERE, U EiEundo_space_limit_size, WRHETHZT
Bk, M TiEundo_retention_time,

6.3.2 FHERET

6.3.2.1 RCR Uheap

6.3.2.1.1 RCR Uheap BiRAEIE
UstoreXdE{ERAIheap TN FEERVIEE, @FRUheap,

- - e

tuple tuple

- - -

tuple

xid td_id flag flag2 t_hoff

csn

cd | e

Ustore RCR(Row Consistency Read) HIZ M ASIEEETHIBRTHITRSIRASIE,
TiFUstoregXIDIBRTE ¥ WEAYTD (Transaction Directory) Xia X Bl F 5 ILARISXID
EFEERIRIT L, PETIERE . SSESCRIY, SEHEHEEICREIUndo Row
F, ETupledpitd_idiS@AITDRE_EieRF=4AIUndo Rowittilt (zone_id, block no,
page offset), FHISHHEIEBESEN\RE, HiacET, BERAEERIZTE, B
FHEIB X MARRE .

6.3.2.1.2 RCR Uheap BJ {4

UstoreR] IUMEFIT RiEIT BRI TAI—EIEIRAIRISHY, EREBAEZ UndoicRik
ERIASEARAS . Z5BIE0T

xid
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Bl 7 =RHER MVCC RIBEIIIAS, Heh Reader HELHAR, 157 csn =

300 RYIRER, FEEIRFETHIRRI WhRAS:

1. ZfTEIREIEEM td BANICEES xid 22483, FA td csn < REB csn, A td
xid XFREZAI I . N EAEZITEIBERERAES xid —E/NF td EicFEM
xid, FEHERIR3, EIZEIENRERFRAEXIREBA, EIRE &R
ARENJHREEAT AR o

2. ZITHURIEMM td EALCRES xid B4R, (B2 td csn > A8 csn, IFIRER
AR, EHEBENFHRIIBEHD undo %, SHITREBEIIARA (E5S xid 242
R, HHEES csn < BB csn) , w=EHEF csn 73 200 BIRRAS .

3. E£H td #{AI5E5579 in-progress AT, td xid XFREBAA N, EILLEREFZEMN
#EBiBA undo %, SHIFREBA WA . WHERRE, LKIHELHAZIRIN
undo, RAFEITERIZITAERNEARAAIFSSERRY undo HELEIKEE, #HiM
IRABZTTAERIFTE R ERXI A IRIET W, WEERIMRARIIE IWhRAS .

td(committed, csn

10 undo row(...)
td(committed, csn N . N . - ~ i an
500) Undo row1(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)

6.3.2.1.3 RCR Uheap ZSHZS[a) &1

Ustoref§EfFree Space Map ( FSM ) M{HEeR T8 M #iERAEETRH=E, HELL
PRYEEMILELRESR . BHAPEENEANRNTHRANRFE RIEREFRIRIEN,
MEMNZRIIMAIFSMAFHITHRIRER, BEEHFIFSM LICRNSRATRATBEER
LU BIEAFFENT=EERK; RHEURERIRAIblocknumBFHATIBNRE, &
WA THRRRESE

F—PRYE D X WAIFSMEERFERE— MR AIFSMI S, ZFSMX453RE
ERAEERRNBERT. fla0, FRigROXGNAVEIEN 47932181, WEXINAIFSMIZH
7932181_fsm, FSMIREREIFEBIASIERATSINFAE, XEFRIIFSM block, FSM
blockZ [BIRYIZEELEHDAR T —RE =BT A0, MITREZIELEATUHEXER
BXAEFSMEEREMET RET, —HEEHREINHFos, AREHFo=RERD
— A AN NEARELEWSRATHRITREIRIE.

ZEENI AR N R TASLFRn] B IEMRIFEA—3, SEDMLATHITIIREFHIT4H

1A, Ustore=ffAuto Vacuumf idiZ iz NZFSMIETIEEEE . JFFPHITIE
AEEHIDMLIES, ZEfllinsert/Non-Inplace Update ($7TE)/Multi Insertlf, &&
BFSMEER, SHEI— M LUEASEENCEITIE . AFPHITRDMURMEESRIES
BIRENEBES AT S LT RT AN EERREETFZRENT AT ERIFTE
FSM_E, ZEZEBHK, BIBETEATFILRZE#E, NIZREFEEHFEFSMAYLER
BK, FSMLESIEREIEREBETHTE , ERAPRATENZEXE— R@EAY,
NRZNE LT HTERANEZEAN, SNNREETERANISRERITEE
[BiEN . ENRETEARBEUNEFFIERFSMELESEITESRER S, EFFFSMEEE
i%ﬁl«‘)\"l:ﬂ/ﬁﬁiﬁ, DML, RE;EE. vacuum, IENE. P XEFH. WEAHE

=JF o

6.3.2.2 UBTree
H{FEHARbtreeft TAI TEERYIZE, EFRUbtree,
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o UbtreeFRSIBINTEHEHREE, BEWEMIIAITMVCC; 1EI17T IndexOnlyScanfitk
i, KRR EIRRE,

o AMKEVacuumiH{TIEIRAEIE . MIZAVTEIOCEES, RRE|SHREHE, AR
iniE, IOFREEIML,

6.3.2.2.1 RCR UBTree

RCR UBTree SiRAETE
RCR(Row Consistency Read) btree ZIRABERETHIRTITRZRAEIE, B
XIDIERETHIETL, SIENKeylIK/)\, REILE5-20% AR . SITARAT

ASEMRAIITE btreet, ZK5IRBICHRUndofER . BAEEMERkeyRTi% Rkey + TIDRY
I5E=HES], ZR515UHERAITTEZ IR N TTERITIDIEASE — XRFHITHER, &5
xmin. xmaxiEfiZlkeyRIEH . R3|DRAT, SRANMSEREEkeyRITRMER, WNE
6-1Ff7xo

6-1 RCR UBTree ZiRALETE

b-tree key

RCR UBTree A &AL

RCR UBTreeB] I HEH KT 28I FIETKey Exmin/xmax3RIBER], SAstoretEREIETT
Exmin/xmax{ERZE(L, WNE6-2FfRo

6-2 RCR UBTree AJ L1444

Key (xmin == committed && csn==100 && xmax == invalid)
Key (xmin == committed && csn==100 && xmax == committed && csn==200)

xmin == committed && csn
Reader et
(csn=300)
in- wsable

Key (xmin == committed && csn==100 && xmax == committed && csn==1500)

in-visable

m Key (xmin == inprogress && xmax = invalid )

Key (xmin == committed && csn==100 && xmax == inprogress
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RCR UBTree &% E

InsertiB{E: UbtreefUIENIBIEEEARART, REIEINES IEANEIZREESE
BIESxmin=zFE,

Deletef{E: UbtreeZiIMEIN T RS IMERRIZ. R IMBREZLESENEML,
REVEFZERIEExmaxFE ( B-treeR5 | RHHFIRANER, FHEMIRIRE) B
A SR AE _ERYactive_tuple_count, Factive_tuple_count#REiH0, NIZIXTAE
B,

Updatet®fE: X3 FUstorelfis, EUBEFITUbtreeZR5|5IRYIEIE SAstoreBFR
A, HiEEHEEFMER: R5I15IF0ERS15IERH, UbtreeEHIBAEEH
ATROMBENE6- 3R

6-3 UBTree 7EEUE A £ EHATAIANIE

ubtree ubtree
=] =3
Key = 'A' Key = ‘A’ Key = 'B' Key = 'C
no=(51) TMD =@ )—|TD=(@1)[—|TD=(5,1)
k& 1, ] EEN, 2 K (2, 3) R (3, 0]
a —
Header I 1 ] Header ‘ 1 |

ustore 3EE5 FIE5

El6-3RUbtreefER5|5UFNERS P EHRIES::

- EIRRSBEROERT, REIRAEETT. index tupleBSHE—R
#ARIdata tuple, UheapR&iBEAFHIdata tuple, M2EX Y Fdata
tupleFPEHEEIEFAUndoH,

- ERSIVIEFHAIBERT, Ubtreeth&iBAFATIndex tuple, (ERESIEM@IE—
“Ndata linepointerfl[@—*data tuple., HIBIRAHIZIEVNFZFEM UndoF
15EY,

Scani®{F: FAFFEIXENEUERY, FI@IIEERZRS IEINE, UbtreeXXIFER5 4R
HZIRASERTHEE, R5IEMITIMEEFSZRS I3 (Index Scan)
RANZS #3945 (IndexOnly Scan ) MREBEFTIET o

XTFERE 3!

-  EHERSPIEEMREIMES (IndexOnly Scan ) , MBS HAESEHERS| Lt
T-nEHK, HEIFEFHTARREEE,

-  EBXRSIFBAFRERES (Index Scan) , MBISIERHEERS| LT
o8B, HEMESFMTANTID, BEITIDRIEER LTI NAYEE
TTH. B4 IINASEHETTER R .
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6-4 JINAYEHETTEH

‘ Index AM ‘

I

| LIk |

Y /W‘j'&K N—

LEAEHTA N

ERECP7IN

H
Ind;:z;n ly IndexScan
( B-tree. j@mmﬁ ) ( Heap, ifélﬂlﬁﬁf ) ( # [FINULL >

RCR UBTree Zja)E18

LFiAstorefIZ 3 | fkEfiAutoVacuumFFree Space Map ( FSM ) #{T=E1EIE, FE

EIUARRATRYERE, Ustoref9ZR5 [EEFBELSFERIURQ ( UBTree Recycle Queue, —
MEFREIRATINEIEST, BIXUEIAANY ) RS |ITHTEFHTER, NETRBAG

=IEERIEMNY, —NBETNG, 5— 1R, ZEDMLIEPRSER
R5|WTEERE, e EREDMLEEEFERNT B2 RIAKIDE, 5B\
B GETZTEB-tree RS [XI M AIFSMIZ {5,

6-5 ZX5 | REEXEABASE)7RR

SNE6-5P7~, 5| NEAENEIABATERENI0T :

1. ZKSI=TWHREIEGEERAYY
K5 NEFZRPICR T RHE LIEHRTHENE (activeTupleCount ) , TEDMLIZTE
i, WE=—ARENFETTE, BactiveTupleCountASRTEISERS IRMABTE
YRTII==18

2. BTEBAFUREhEIRT FERAS
E1ERATIE AT FBBAT YL E B RIA R — NEE TN ST & LA R AT FBRASIE R
RIS AERAIZMERN .. BIENTEIIZEE— RS IZTETRE, BINMNETE
AL ED—NRS I TWER T ANIIG, URESEEIFIIMA— RS ITE
BF, BEMBTERNTIFIBIRELD—NES|ITRIBEARTBAYIF, XRBETIAIE
g, URABENSIERAANEN.

3. AIARASIRRIEIZRSIZ=R
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R EDRFRN—R5IZNENE, SENTBEINIIFHITERESETIUE
BRYRSIR, MRHKENERHTER, REUERRENH TR .

6.3.2.2.2 PCR UBTree

FBEL FRCRERAAYUBTree, PCRERAHIUBTreeFLATIES,
o EI|TTANEZEEZ—HTDERITEIE,

. ?HDTUndo}';T%VE , FEANFIBIBREIRESES AUndo, FE55abortAiFHEE#ITEIRE

o XA,

PCR UBTreei@id 7E 872 Z 5 |ATwithiETUEE “index_txntype=pcr” SEIZEGUCSE
“index_txntype=pcr” #1705, &HiREEBRIEEWIthIEIELEGUC, MEIACIE
RCRIRZAHIUBTree , BIPCRARAAIUBTree RIZIFELHITOIEE . TRERTORIKAS
HUIERITHEE o

TR, HEIMRAPCRES | EAZIEEMICEIR LR OIRERK (iR aEEiEEIg<a
BESIEHEUEK, HUREAKTRESHMEIARTK ) , BIRIESE N M RAHTT
it AT R2HRiRAEIRA BRI R ARIE:

Z 6-1 PCR Z5|[BliZRTERIRAE

SHRI/HEESE | 100 | 1000 15 1075 1005
tHPCRZESIRY | 0.6 | 9.610 ms 544.678 ms | 52,963.754 | 89,440,029.0
[Bl;ZAT(E] 92 ms 48 ms

ms
AHPCRZES| [ 0.2 | 0.916 ms 8.974 ms 94.903 ms 1206.177 ms
ROElzAdE | 26

ms
mELLE 3.0 |10.49 60.70 558.08 74,151.66

6

PCR UBTree ZiRAEE

5RCR UBTreef X382, PCR(Page Consistency Read) ISR AEEEEF RIS
IRAERE, FrETENSESEES—HTDEHITERE,

PCR UBTree o] D444
PCR UBTree®] ¥l 2B IE R HE[EIAZ HREE AT I AYATZI 1S 2T A 250 e WAY TR E
a7

PCR UBTree 122k 2s
e InsertiB(E: IR{ESRCR UBTreeBEA—H, XFIR: HBARSZEELRISTDIIEA

Undo,
o Deletet®{E: 1ZIESRCR UBTreeEA—E, X5I2: MRRIBE EHISTDIES
AUndo,
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e UpdatelfE: B{ESRCR UBTree X3, 14— DeletelEANFI—5%
Inserti{E .

e Scani®(E: 1R/ESRCR UBTreeEA—%, X3I2: EHRMEEEEREER—
CRIGAEHR, ECRUUERIRZIIERETT WAVRE, NMENREAYTANS TR
HRER 2RI ILAR AN o

PCR UBTree ZSa)&1H

TR EERIESRCR UBTreeEA—3, X5IZ: PCR UBTreexz#5A[E, FrLAREA][E]
K B9RT Bl £ R OldestXminlBX T GlobalRecycleXid »

6.3.2.3 Undo
PSR A EIRE P FRESnode_dir/undoBRH, H$node_dir/sEiEET RIEE,
EIRRHEER5R N EESXBNIMERIEETHES . S¥Fpermanent/unlogged/

temp=FfhFERLE

6.3.2.3.1 CiZERETE

undo space

thread 1 thread 2 thread ...

B - - - - -
undo row undo row undo row
o . o .

1. 84 undo zonelk T EIEEBstransaction page ( B FFEESEIRRITTEIE )
4b, EEHEundo page,

UndouE$7FfiEundo row, XIHIBAVMENRSEHEMRAICFEEIUndoh,
Undoie Rt EX0E, HLtXFUndoRmIEX EHFESIERERedo,
6.3.2.3.2 {44RRLE
MEEDHEIEIRRFEANEESERRSEBRR, JUTARF R, HFIGHS

undo row undo row

=,

NGB

gaussdb=# SELECT * FROM gs_global_config where name like '%undostoragetype%';
name | value

+
t

undostoragetype | page
(1 row)

o SORRMEMRIFMHESNNRN:
- txn pagePfEM 4RI

$node_dir/undo/{permanent|unlogged|temp}/$undo_zone_id.meta.$segno

- undo rowpfES{H4RLREENT

$node_dir/undo/{permanent|unlogged|temp}/$undo_zone_id.$segno
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6.3.2.3.3 TOIEH

UndoFE S ikfifE s RIK&izH TR B[R, REFN_EUndotEiRAIZSE][]
W, SEEEEMRxLogiH TEIM . BIKLEIZRERERFAYundo zone, XdiZzoneHAY
txn pageidid, EIEXIdAMNNEIXAIRFEHITERD . BIKERR T E SRRk
2, BiZESAERATEIN ETF$(current_time-undo_retention_time) ., X F&HIE
BHPFELIRNES, EaEWEESNZESTINEEEIRES
HHIEEPFEETIER . EXEIEEARES, EHFNEIREREAIRTER,
BIEHMundo = ERFEEFBKIVIBE R . Hundo g A= aEFundo_space_limit_sizefd,
MepAEFIEI . REES SRR ECRIR, BFESZIRAT BT
(current_time-undo_retention_time), fEXFHE R NEATRER IR,

6.3.2.4 Enhanced Toast

6.3.2.4.1 iR

Enhanced Toast2—FfATFIEBRKFERAV AR, &5, R T Toast PointerdifyTT

£EE, FETIFHEEBRKFERIIEIBITS005, BER, AT EESHIMFEEZE
AOBRETXER, TTE@BITpg_toast_indexKIFEEREIBSXIMFEREIBNXER, BIE
THRPEF#EZE,. &5, Enhanced Toastiy RiBidit S ENEIEBEE, JHiR T OidoEL
ROMKER, RAHINR T BAREER,

(MARY:
o AstorefFif5 | iFEnhanced Toast,
o ARZ¥F¥JEnhanced ToastZEBIRVELIMFIER BT Vacuum Fulllg(E,
6.3.2.4.2 Enhanced Toast 7ZiE451

Enhanced Toastix AR ERB#HZAISTURMETHBRIKEIR R . ZIMAERITEIR
HIRIRIR2K D BIpRAERRL, FFMToast PointeriBEI1ZIMFHERAII M ERHER L o
XER KA T ERSELIMAERERIMEIX R, BRREA T HEEANSE DT

ab
BEo

| pe_toast_24583 ‘

tuplel | ‘

ctid | '{':ﬁ ”‘:;:Ik- chunk_data

tuplez]_ctid | oid | ctid | "2 |"“‘”"- ‘ chunk_data |
1 | ctid seq e

TRt | ehank 5 1
ctid | ctid e ‘ chunk data |

tuple3 |

[ o ] .
T

6.3.2.4.3 Enhanced Toast {&/H

FEHIGUCSHenable_enhance_toast_table TR 4ILIMFAELEHT
e  “enable_enhance toast_table=on” FER{EFEnhanced ToastZIMFESE
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e  “enable_enhance_toast_table=off” F~{FHToastLEIMFESE

gs_guc reload -Z coordinator -Z datanode -N all -1 all -c "enable_enhance_toast_table=on"

6.3.2.4.4 Enhanced Toast &Hj&%&

InsertffE: fit’KEnhanced ToasttiIE NFGFRIFSREToast—3, &7 HIES AT
0T URIBNISHEEE 2N, BAERNSERIFARE,

Deletet®{E: Enhanced ToastHIEEMIPRRIEA B ToastEURZS|, (KkFEEUREE
ROSEE S RIS M AYEURE I TIE A MBS o

Updatef{E: Enhanced ToastfEHRiESRE ToastiRiF—

6.3.2.4.5 Enhanced Toast 185 DDL &€
Enhanced ToastZERIEIEE
EERATEE ToastRAIFEZEL AEnhanced Toastak& Toast:

gaussdb=# CREATE TABLE test_toast (id int, content text) with(toast.toast_storage_type=toast);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + +

+

id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, compression=no, storage_type=USTORE, segment=0ff,
toast.storage_type=USTORE, toast.toast_storage_type=toast
gaussdb=# DROP TABLE test_toast;
DROP TABLE
gaussdb=# CREATE TABLE test_toast (id int, content text) with(toast.toast_storage_type=enhanced_toast);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"

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

+ + + +

+

id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast
gaussdb=# DROP TABLE test_toast;

DROP TABLE

BRI NEELIMZERIIEE, NEIREIMFERELERHITCUCSEHL
enable_enhance_toast_table:
-- 1R3E “Enhanced Toast{ER” ETIFFGUC

gaussdb=# show enable_enhance_toast_table;
enable_enhance_toast_table

on
(1 row)
gaussdb=# CREATE TABLE test_toast (id int, content text);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"

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

+ + + + +

id | integer | | plain | |
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content | text | | extended |

Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast

gaussdb=# DROP TABLE test_toast;

DROP TABLE

gaussdb=# SET enable_enhance_toast_table = off;
SET

gaussdb=# show enable_enhance_toast_table;
enable_enhance_toast_table

off
(1 row)
gaussdb=# CREATE TABLE test_toast (id int, content text);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=toast

gaussdb=# DROP TABLE test_toast;

DROP TABLE

LHMFREREMINIFR

BGUCEE “enable_enhance_toast_table=on” BY, £&4MFiEFELIEEITVacuum
Full/EiZToastH% IEnhanced ToastZ5Hd o

gaussdb=# CREATE TABLE test_toast (id int, content text);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"
Column | Type | Modifiers | Storage | Stats target | Description

+

id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=toast
gaussdb=# VACUUM FULL test_toast;
VACUUM
gaussdb=# \d+ test_toast
Table "public.test_toast"
Column | Type | Modifiers | Storage | Stats target | Description

+

id | integer | | plain | |

content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast
gaussdb=# DROP TABLE test_toast;

DROP TABLE

SXFEmergelRfE
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XD RERND KR ERIZIMFEREELEI TS FHRIE.
AR
o MWTHREEENEIMNEDS X, SHEFEEEERE—X, #ITWIESH.

o WTFAERBEMLIMFIED X, SHERIDKEIMFiEERIIEnhanced ToastsR, FERHITIZ
A, RS TIESH.

gaussdb=# CREATE TABLE test_partition_table(a int, b text)PARTITION BY range(a) (partition p1 values less
than (2000),partition p2 values less than (3000));

gaussdb=# SELECT relfilenode FROM pg_partition WHERE relname="p1";

relfilenode

gaussdb=# \d+ pg_toast.pg_toast_part_17529
TOAST table "pg_toast.pg_toast_part_17529"

Column | Type | Storage

+ +

chunk_id |oid | plain
chunk_seq | integer | plain
chunk_data | bytea | plain
Options: storage_type=ustore, toast_storage_type=toast

gaussdb=# SELECT relfilenode FROM pg_partition WHERE relname="p2";
relfilenode

gaussdb=# \d+ pg_toast.pg_toast_part_17528
TOAST table "pg_toast.pg_toast_part_17528"
Column | Type | Storage
+ +
chunk_seq | integer | plain
next_chunk | tid | plain
chunk_data | bytea | plain
Options: storage_type=ustore, toast_storage_type=enhanced_toast
gaussdb=# ALTER TABLE test_partition_table MERGE PARTITIONS p1,p2 INTO partition p1_p2;
ALTER TABLE
gaussdb=# SELECT reltoastrelid::regclass FROM pg_partition where relname="p1_p2";
reltoastrelid

pg_toast.pg_toast_part_17559
(1 row)
gaussdb=# \d+ pg_toast.pg_toast_part_17559
TOAST table "pg_toast.pg_toast_part_17559"
Column | Type | Storage
+ +
chunk_seq | integer | plain
next_chunk | tid | plain
chunk_data | bytea | plain
Options: storage_type=ustore, toast_storage_type=enhanced_toast
gaussdb=# DROP TABLE test_partition_table;
DROP TABLE

6.3.2.4.6 Enhanced Toast iZ# &1
#@idgs_parse_page_bypathf#tfrEZFKFHIToastPointer[EE..

gaussdb=# SELECT ctid,next_chunk,chunk_seq FROM pg_toast.pg_toast_part_17559;
ctid | next_chunk | chunk_seq

+ +
(0,1) ] (0,0) |
02)|(0,1) |
(03)](00) |
04)1(03) |

1
0
1
0
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(4 rows)

gaussdb=# SELECT gs_parse_page_bypath((SELECT * FROM

pg_relation_filepath('test_toast')),0,'uheap',false);
gs_parse_page_bypath

${data_dir}/gs_log/dump/1663_13113_17603_0.page
(1 row)

RENTSH1663_13113_17603_0.pages7Zfi 1 ToastPointerfUIEX(EE., BAUIT:

Toast_Pointer:
column_index: 1
toast_relation_oid: 17608 --£Z&4ME(iEFROIDISE
ctid: (4, 1) --LeHMFIESUESE, LISE
bucket id: -1 --bucket id{52
column_index: 2
toast_relation_oid: 17608

ctid: (2, 1)

bucket id: -1
Enhanced Toast#iE&E18, BITEIESIGZEIAYEnhanced ToastREIEATLAFIRTE E(
IR M,

gaussdb=# SELECT ctid,next_chunk,chunk_seq FROM pg_toast.pg_toast_part_17559;
ctid | next_chunk | chunk_seq
0,1)1(0,0) |
02)](0,1) |

|

|

(0,3) | (0,0)
(0,4) | (0,3)
(4 rows)

6.3.3 Ustore SF&3iERY

GaussDBESEZEM:

1. BEBBRINAEBmDEXID, 1ZFEEPRIFE—5DML/DDLETIz{TIIASHEIE
JZZES D HEXID,

2. FBHRERE, £FEREKRESIEZIREAICLOG (Commit Log ) , CLOGHAEPIH
RE: BRIETH. ESER.. ESALMEER. FEEERX . 810FESH CLOG
IRENALA2 bits, CLOGTA L8N FHAURRIANESHNRIIRZE.

3. EHEHRLERE, AEFEARSBSFEXINFRICSN ( Commit sequence
number ) . CSNASLAIRIS, EMXIDEEHECITMAIME—CSN, CSNTTLAR
ICESHUTRE: BREXRTH. BSIRER. BFSMOR. FZEEES,

1
0
1
0

6.3.3.1 EHBREX
HXREXESMNENES, HR3REEUTER:

1. BRBxXESFS . BEDML/DDLEGHMMARNES, XMEFZSEELNESHRE
#1545 ( START TRANSACTION/BEGIN/COMMIT/END ) , DMLUBALEREEGN

2. BREE. EXESHEXAISTART TRANSACTION/BEGINIEGIZHIEZHIFF
A, HCOMMIT/ENDIEAIZFISESAIRR .
FEEVNFETEXNSSTFEIRES, HSAVEPOINTIEGEHIFEESHIA,
FHRELEASE SAVEPOINTIEAIZHIFERER . NR—NEEZERIIEFERE
BEFES, ZEBSRERSEHTFESHIRR, EFESRERTEEAS
HITREFZANER -
UstoreSx 3 HECIRABE RS . 1IBTEHMITHIART, IRENHBIRFAICSNIERSH
BNETIAEIRCSN, BEMETIRIREREIETHRI—ZIARE, A2 ELEEHEMD
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EREMENE, UstorefRread committedBRIA2IRIF—EIEIEM . UstorethriE
FOERI2PCES,

6.3.3.2 55507
EIRRESESETHEETRETHEEREB T, SSFEEHREWNT, EATE
BEEZ PO ERAEMURERITIEEY . Astore. Ubtree;RBEIRER, BRREXNE
JAOELRSNME . Ustore AT MREE S, ENBIAREES TEE . BEMIREAEKELLR
%3*413}21\0
o [FZEMRE
B-MERSMAESHNRLSEZR:
- ESHAPRIROLLBACKFEF &AM AFEEEIR .
- EBEETEEPUNRAELEERRORKIIRSE, IATHICOMMITR(EFS
ROLLBACKIfEEHERE, thsfkRLEIR,
- ERIEMIEPINEAELFATAL/PANICK IR, EAEREFISSHEZ
HREPENSESHITIRELEZR,
o REMORE
BELEIREMNSEERSZESVEBXAERN, SHUndoEWLZEIZAREIRTTHAY
EEKESLEOIRTS, MAITIMEHRS . HRLEIRES AkEZKiZundo
launchfa=He SR TE&FRundo worker, BRSSEIZ TIE&FESLFRI
1TERES . undo launchZiZ2HZZ R LARRTHLG#ES5 N undo workerZkiz
o WHEEER
HESHTERRELRREREANER, NREMESHFESERZESTEA
D, MEaEERXNZESEARENREELNTRERER, REREIZR
REERFSZSEARAEN, FPREMRE-.
Ustore FEERIEZAROLLBACK TO SAVEPOINTiIEGES], FEEORERE
SRILAREERTT, FESHEIRFAEMRXESHESNKES ., IR—IFBEEER
EFERBERINTFES, ZESZORSENTFESNENR, FraFE50
RREEASHITRESZBEIR,

6.3.4 (NEIAE

NEIREINEEREIEERERAN—IA, AT IEFEEEE— ERXEZIR
W, SEBBMANRERIGREPHITIRE . ERBRERARZE, RegBEdEDk
. PITREFEHKOISIERAFIREEN, REKFEEHN D HEEEVIT, KAN
EARE, BiENEIDropFliAElTruncatetkE EIRRAIFIREZEDrop/TruncateAYERE ,
REFEEWER, MERSEREFEIEERNTX,

0 #a8
e ASTORES|EH7#HAEIDROP/TRUNCATEINEE

o SEIRIFUEERE
o BPELUREBEFENEMLE, FRELBR— B0,
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6.3.4.1 (N[EI&EG

doe
B=las
AERIE A AEIES EE NI ESFRNE " snapshot#idg, X—4FHERIETFEENZ
HEESIMIBRIEAIZRETE . WEIEIGETMVCCESRAE, BiZEREIR
ARAS, SRENIEEERRANEIE -

HURESRAF

BB N=E: |HRAMRE. RENOHEIFFIIBRAIEE . [BIRARE: FHig
undo_retention_timefeES%, FARKEIRIRAFRERITE, Bz 8898
WEGEE, BFERNEEANFEEZSHRENKTONE, BHKREERIEX.

B
{[ 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 [, ...] ) 11
|function_name ( [ argument [, ..] 1) [ AS ] alias [ ( column_alias [, ...] | column_definition [, ...] ) ]
|function_name ( [ argument [, ...] 1) AS ( column_definition [, ...] )
|from_item [ NATURAL ] join_type from_item [ ON join_condition | USING ( join_column [, ...] ) 1}

EiERER “TIMECAPSULE {TIMESTAMP | CSN} expression” JiN[EINAEHISRIA S
t, HHTIMECAPSULEERNMERIAEINEE, TIMESTAMPLAK CSNE RINEIELER
B{RrE a5 Ba{ERACSN ( commit sequence number ) {58,

SR
o TIMESTAMP

-  IEEEEEANRETIMESTAMPIXN Y ER EAYEUE, TIMESTAMPEE— 1R
{RRYD 2 ESE]

e (SN

-  EEEOERNEERZERF FTREINCNRRIEE, CSNIE— P EZiE
XA, BIEEPRICSNAS—HIER, BPCSNERENEIREN—
g;éﬁ‘ri,ﬁ, EWEANCSN T RIEIERRSQLEIBEIEREEIZ—SIERRTEX
=z

&iE: FERNESETNER, ATRRE3sRE. BENLEEHRIRIER, &
{EFACSNHTTAE . GTM-FreetlE\ FigBER/—Htcsnm=, EIFARZFFLAsNAISGL
BTINEL

{ERTAI

o =il (E¥Gundo_retention_timeS#igE A ATORIE ) :
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--BlEEZflashtest
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) with(storage_type=ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'col1' as the distribution column by
default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
--&Eiflcsn,
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gaussdb=# SELECT int8in(xidout(next_csn)) FROM gs_get_next_xid_csn();
int8in

79351682

79351682

79351682

79351682

79351682

79351682

(6 rows)

- B HEIRtEE.

gaussdb=# SELECT now();

now

2023-09-13 19:35:26.011986+08
(1 row)
"%)\@}Eo
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4'),
(5,'INSERT5'),(6,'INSERT6');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
3 | INSERT3
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
6 | INSERT6
(6 rows)
--INEEIEE N csnibiIE
gaussdb=# SELECT * FROM flashtest TIMECAPSULE CSN 79351682;
col1 | col2
______ |
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
- INEEETEERGE IR
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP '2023-09-13 19:35:26.011986";
col1 | col2
______ |
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
- INEEETEERE IR
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP to_timestamp ('2023-09-13
19:35:26.011986', 'YYYY-MM-DD HH24:MI:SS.FF');
col1 | col2
______ |
(0 rows)
- INEEEE N nib iR, FUREITERS.
gaussdb=# SELECT * FROM flashtest AS ft TIMECAPSULE CSN 79351682;
col1 | col2
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6.3.4.2 [N[EIER

b —
E% El%\

Bi

{ERzAI

______ |
(0 rows)

gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
DROP TABLE

NEIFRALUSEFREESENER, SZERAMURT— I —ER, MARENK
JEEERT, AR LARIERIRE RAVEWE . (ARIRETMVCCEIRAHLE], BEMiREE
Rl =AZAd B R [RRNEEEIRE, HkOEEREISRIREMERrIEdE, £
MEREIREIR

BARBRED A= |BRAMRE. REBIOMIPTIIBIRAEER, IHIRAIRE: #ig
undo_retention_timefc &S5, FARKERIRAFERIATE, BIZAT 8BRS
WEGEE, BRREEREX.

TIMECAPSULE TABLE table_name TO { TIMESTAMP | CSN } expression

gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
-BlER
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) with(storage_type=ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'col1' as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
--Bifjcsn
gaussdb=# SELECT int8in(xidout(next_csn)) FROM gs_get_next_xid_csn();

int8in

79352065

79352065

79352065

79352065

79352065

79352065
(6 rows)
- EifpIAYATEEL
gaussdb=# SELECT now();

now

2023-09-13 19:46:34.102863+08

(1 row)

--BEZflashtest

gaussdb=# SELECT * FROM flashtest;
col1 | col2

______ R,

(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

______ e
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3 | INSERT3

1| INSERT1

2 | INSERT2

4 | INSERT4

5 | INSERT5

6 | INSERT6
(6 rows)
- INEIERZERFECCSH
gaussdb=# TIMECAPSULE TABLE flashtest TO CSN 79352065;
TimeCapsule Table
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
(0 rows)
gaussdb=# SELECT now();

now

2023-09-13 19:52:21.551028+08
(1 row)
--HRNFUE
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)
--RAEIRZE L Z 2 BIRYFEAT iR,
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)
- FENEUE
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)
--NEIERZELZZ RS ERTEE
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP '2023-09-13 20:54:00.641506';
ERROR: The specified timestamp is invalid.
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
3 | INSERT3
6 | INSERT6
1| INSERT1
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2 | INSERT2

4 | INSERT4

5 | INSERT5
(6 rows)
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
DROP TABLE

6.3.4.3 [A[2] DROP/TRUNCATE

HEIER
e [NEIDROP: mILAMREEIMIBRAIZR, MEIKLL (recyclebin ) iR EHMIBRAIZE
REMBEMAINES|. TAEZ, (AEdropREFEIMEENE, BITiREEI L,
FICRAVRAIEN A, THWEdropRAIKE .
e [NEITRUNCATE: mJLAREIRE(FHEIMEHFITtruncatefIZE, MEIMEEHIRE
FtruncatefIFER R 25 |RIYIBEEE . (NEtruncate EFEuSHNF, BITiAR B
UhFRIERAYERAIES M, SCHlEtruncateRAIIRE -

BIRSM
e  FFBenable_recyclebin2# ( GUCE##Egaussdb.confX{4H{E2 ) , BAEIUL
i, BRREERIEN.
e recyclebin_retention_timeS# B TR ERIILXIRIRERTE, BTzt ERIE
SIS EMBIE, BRAEEREN.

EESEEY
o MR

DROP TABLE table_name [PURGE]

o EIEEIKELEITR
PURGE { TABLE { table_name }
| INDEX { index_name }
| RECYCLEBIN
}

o NE#MIPRAIE

TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename]
o ElER
TRUNCATE TABLE { table_name } [ PURGE ]

o [N[OIEERTAYZR

TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE

SHIHA

e DROP/TRUNCATE TABLE table_name PURGE
BONSRLBMAEIIET, PURGEERIBIE.

e PURGE RECYCLEBIN
FnEEMATTR .

e TO BEFORE DROP
ERXNFORREK LT ERRHREEFITR.
AJLASE/RIGRPISERIRAIBRTR, SIRMIBRITEIERE S ECRIRFEMZTR .

- WA RGERRRINRETRERE—. ELt, WRISERGFEMBTR, B
AR TIEENIXR . A “select * from gs_recyclebin;” ERIEEAME
KA FRIRE
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Ear Nl

- GREETRAPEENSRERBLATEES MZEMIIRIER T, HiE
rﬁiﬁi@ﬂﬁ&iﬂlﬂ%i&%ﬁbﬁ’m?ﬁ, INRBBRREERARIZER, TLAAITI
TE(E:

" EEEEERARNRFEMER.

= HfFTIMECAPSULE TABLE ... TO BEFORE DROPiEH), BHEUREWEZEML
=

- |&XESDROPER}, RREREFRS, EttFMNRBIFRGEMUEIRE . BFH
REFE, HUTDDLEGFILRAEFIRE,

- %Igﬁ)ﬁxﬁ%xi%wu DCL. DDLESRE, AZIFDQLEIMIRE (B4
~ )

- NESRFIHEEIRZE, HITSHEEREESZINIIRERINER, A%k
M, HITIIDDLRYEIBITINEIR/EIREE: “ERROR: The table definition of
%s has been changed. ” . j#&namespace. R®ZMTEIEIEAIDDLIAITIN
[El#2{E#RsE: ERROR: recycle object %s desired does not exist;

- FfBenable_recyclebins#, EREMELRT, AR FE _EBtruncate trigger.
truncateZ&hY, FTiEftAtrigger,

e RENAME TO
HMEIEEPIERIIFRIEE— N BTR.

e TO BEFORE TRUNCATE
INEZITRUNCATEZ i,

-- PURGE TABLE table_name; --
-EEEIKIL
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | reytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(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 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)
-l flashtest
gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
- HRANEIE
gaussdb=# INSERT INTO flashtest VALUES(1, 'A");
INSERT 0 1
gaussdb=# SELECT * FROM flashtest;
id | name
b
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(1 row)

--DROPZ&flashtest

gaussdb=# DROP TABLE IF EXISTS flashtest;

DROP TABLE

-EEREEL, 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 | rcybucket

+ + + + + +

+ + + +
-+ + + + + + +
+ +

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 | 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 |
(2 rows)

--BEXKflashtest, XAEZFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: SELECT * FROM flashtest;
A

--PURGERR, & EIaRIRMIPR
gaussdb=# PURGE TABLE flashtest;
PURGE TABLE
-EEEEL, EREARRIRERIR
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket

+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

-- PURGE INDEX index_name; --
gaussdb=# DROP TABLE IF EXISTS flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--BlEE X flashtest
gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) WITH (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
--S9F&flashtestBliEZL5 |flashtest_index
gaussdb=# CREATE INDEX flashtest_index ON flashtest(id);
CREATE INDEX
--BEflashtestRIGEARER
gaussdb=# \d+ flashtest
Table "public.flashtest"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +

id |integer | | plain | |
name |text | | extended | |
Indexes:

"flashtest_index" ubtree (id) WITH (storage_type=USTORE) TABLESPACE pg_default
Has OIDs: no
Distribute By: HASH(id)
Location Nodes: ALL DATANODES
Options: orientation=row, storage_type=ustore, compression=no, segment=off,toast.storage_type=ustore,
toast.toast_storage_type=enhanced_toast

--DROPZ
gaussdb=# DROP TABLE IF EXISTS flashtest;
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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 | rcybucket

+ + + + + +
+ + + +
-+ + + + + + +
+ +
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 | 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|
(3 rows)
--PURGEZ 5 |flashtest_index
gaussdb=# PURGE INDEX flashtest_index;
PURGE INDEX
-BEEEG, EIluEFRIZRS | flashtest_indextskiflps
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 | rcybucket

+ + + + + +
+ + + +
-+ + + + + + +
+ +
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 | 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 |
(2 rows)

-- PURGE RECYCLEBIN --
--PURGE[E]zik
gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EELOML, ERSHREE
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(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

--glEzKflashtest

gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.

CREATE TABLE

RN
gaussdb=# INSERT INTO flashtest VALUES(1, 'A");
INSERT 0 1
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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 | rcybucket

+ + + + + +

+ + + +
-+ + + + + + +
+ +

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 | 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 |
(2 rows)

-BEXR, RAMFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;
A
--[A[Eldropz&
gaussdb=# TIMECAPSULE TABLE flashtest to before drop;
TimeCapsule Table
-BEX, ®EIKRERdropZEl
gaussdb=# SELECT * FROM flashtest;
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 | rcybucket

+ + + + + + + +
+ + + + +
-+ + + + + +
(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

-EELOME, 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 | rcybucket

+ + + + + +
+ + + +----

+ + + + + + +
+ +
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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, *&BEIKISEFHIrcyname
gaussdb=# TIMECAPSULE TABLE "BIN$31C14EB48DC$9B4E$0==$0" to before drop;
TimeCapsule Table
—--BEEWL, ERARRIZRERR
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

gaussdb=# SELECT * FROM flashtest;
id | name

--DROPZ

gaussdb=# DROP TABLE IF EXISTS flashtest;

DROP TABLE

- BEEEIEL, WM EIKEL

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 | rcybucket

+ + + + + +
+ + + +--m-
+ + + + + + +
+ +
18667 | 12737 | 18652 | BIN$31C14EB48DC$9B8D$0==$0 | flashtest | d | 0
| 79354943 | 2023-09-13 20:52:14.525946+08 | 79354753 |
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
--[JEldropk, HEGZE
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
-BEEGSENE, B
gaussdb=# SELECT * FROM flashtest_rename;
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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 | rcybucket

+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)
--drop%
gaussdb=# DROP TABLE IF EXISTS flashtest_rename;
DROP TABLE
--iE= e

gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EBELOM, ERSHREES
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

-- TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE --

gaussdb=# DROP TABLE IF EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

--glEzKflashtest

gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) WITH (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.

CREATE TABLE

N

gaussdb=# INSERT INTO flashtest VALUES(1, 'A");

INSERT 0 1

gaussdb=# SELECT * FROM flashtest;

id | name

--truncatez

gaussdb=# TRUNCATE TABLE flashtest;

TRUNCATE TABLE

-BEEREL, 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 | rcybucket

+ + + + + +

+ + + +
-+ + + + + + +
+ +

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 |
(2 rows)
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-BEXR, RPNEIERT
gaussdb=# SELECT * FROM flashtest;
id | name

S

(0 rows)

--[AEtruncate®

gaussdb=# TIMECAPSULE TABLE flashtest to before truncate;
TimeCapsule Table

-BEXR, RPNEIERRS

gaussdb=# SELECT * FROM flashtest;

id | name

-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 | rcybucket

+ + + + + +
+ + + +
-+ + + + + + +
+ +
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 |
(2 rows)
--drop%
gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE
- B=EML

gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EELO, ERSHREES
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

SHSRRZ 01 (2025-12-09) WIS © AT BRABRAT 145



Z=EIEZE GaussDB

1tttEm (5 V2.0-8x)

6 Fi#E5IE

6.3.5 EAMEITAR
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=g —pjvi]
(FEAPH
&) 5=,
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BIRIR
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Rk AT
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X o

gs_parse_page_by
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FATF#EHTUB-treeZR5 | EIKBATIXRBIE R

UB-treeZ
5|=[8lfg
Ko
UB-treeZ
5|=8)[Elk
=38
REGHREAID)

8
X o

gs_urg_dump_stat

[EIRER
(Undo

FBF#EHTEXEUndo RecorddINE, 78
BRRATTHIIENE

BT EESEMAYFRE Undo
Record, A~EEIBMRAITARIEIE

AT f#trigsEUndoZone R FiG

Transaction Slot{Z 2.,

BFErigEE S I M Transaction Slot{S
B, S8iEESXIDMZESEMRIUNdo
RecordsgH.

BFETEEUndo ZoneITiEE, B&
Undo Recordf1Transaction Slotig§tH{#E
=

BT EHiEEUndo ZoneXdizUndo Space
BTTEE, ERUndo Record{4{FFE1E
o

BT EHiEEUndo ZoneXdhizSlot Space
HITEE., E/=Transaction Slot3Z{4{FFH
B

Rt 8RN EUE R 8RR B H
SRR, FREFEETRERIEER.

undoZS|g]
FEZBK o
undo[E]§§
=38
EEEE,
HEKK
REGHREE o
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=3

BB,

gs_undo_dump_re
cord

gs_undo_dump_xi
d

gs_undo_translot_
dump_slot

gs_undo_translot_
dump_xid

gs_undo_meta_du
mp_zone

gs_undo_meta_du
mp_spaces
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gs_undo_dump_pa
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6 FFi#E5IE

?ﬂ}%ﬁ E =it IhaekEAR EZERo— BREZ R
B
MEH | BFRITEELSNSEEZARxLog A, e WALHZE | gs_xlogdump_lsn
i FREFRETASHERER . TLuER 8.
(WAL | Pg_current_xlog_location() FRER=RixLog | HEERE
) ﬁ[ﬁ ° jélt :'
BF#ETEEXIDEIxLogAE, HIREIF | ¢ WHEIRIK, | 9s_xlogdump_xid
BRI SRR . ATLAEE
txid_current()3XEXZHE1ZE531D,
BF#irisERREMNNYEE, FRE gs_xlogdump_tabl
FRETA SRR, epath
FAF@trEERREERRENNE gs_xlogdump_pars
&, FREFHFETNSIERER. ILE epage_tablepath
YE—X#4Tgs_parse_page_bypath#Q]
gs_xlogdump_tablepath ., iZEEEHITHI
BIERHERHFE. REEECH
BrEVRAVEXBEE, BEERER
gs_xlogdump_tablepath,
gt EIRER | BFERUndotEkIFiHEE, 8iF e UndoZs[d | gs_stat_undo
(Undo | Undo ZonefEf1&E5 . Undos#{FERIER . FEZRK
) Undof&EIRZ 4 BIZMIBREIRAIUNdotRER | | )4 oS
SHIREETFE. e OJ\" )
WMER | BF#itMSEEE (WAL ) EEI09M%EF | ¢ WALS/RI | gs_stat_wal_entryt
i NERAE - s, able
(WAL | mFantims A (WAL) RIBIRES. 2 | * WALS/B) | gs walwriter flush
) B @hang | position
BF#itMERE (WAL) SRIZXEST ) gs_walwriter_flush
R, FIRELIRRIEXESITER.. _stat
1’38 WER/R | BTFESRNERE RS MR ERNEE | ¢ REMRIAEL | ANALYZE VERIFY
el EERRE. EITER
Ko
o TJILtET)
i
o HEEMH
%I‘Dj@ o
BFREHALAIEREYENGRETF | XEHEKL, gs_verify_data_file
TEEX.
&3O | BFRIGUB-treeZ 5 |[BIKRAFI (FETERA e UB-treex | gs_verify_urq
Hﬁlﬁ)\?ﬂ Hll/AT FERASI/ SRR ) BIERERE 5|=a)
URQ i1:98

o UB-tree®®
5|=8)[E|k

ple,
=3
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?ﬂ}%ﬁ E =it IhaekEAR EZERo— BREZ R
B
EIRER | AFBEL&RIEUNndo RecordBiE2HBFE | ¢ Undo gs_verify_undo_rec
(Undo | 8%, Record® | ord
) BIEIR
Ko
o TJII4(T)
i
o [EIRHHTY
ERE,
BFEZ&RE8 Transaction SotHIEE57F | ¢ Undo gs_verify_undo_slo
v == Record® |t
BER
o
o TJILtE(E)
i
o [EIREFEEL
ERE,
BFE&RZICUndotEEHIEREEFESR | ¢ EUndo gs_verify_undo_m
o metaS|#2 | eta
FNREI=V N
[Eaniae,
e UndoZ|g
ElEE,
e Snapshot
too old|d]
o
(E32] WxR/R | BFETSNESENELNIESU S, | HXR/RS/ gs_repair_file
51/ UndoXX{4E
UndoX X
%
WER/R | BFFREHETSEVEEENZIRTE. | #HXR/ERS/ gs_verify_and_tryr
51/ UndoE+HR | epair_page
Undo® — - o .
] BFEFSEVNHEEEETIRHE. gs_repair_page
BFETFREENRENSHEHTERIE gs_edit_page_bypa
2o th
BT ENENIEESESEARIBIRR gs_repair_page_by
Ho path
EiREE | AFEZ2UndoTtiER, MR EI UndoJtfSE | gs_repair_undo_by
(Undo | UndoTt{EEi&BIaMUIIAREE, SEFER zone
) b7 38
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?JI'J,?S S IngEiA FERAS ERELZ TR
i
5|3 | AFEREUB-treeZ3|EIWBATI E5|[BIKBAS! | gs_repair_urg
WIBAZ SENEIR
)(URQ b7

6.3.6 E TR EMFR

6.3.6.1 snapshot too old

FFSQUNITRTIEIT KB EEM—LEERE, UndoTiERFARARGSREEH I 8EE /9
?QWK%&?&%U@W?E@EO —RIER TERT BEIRKR=E, EEATERFEENRS
o

6.3.6.1.1 {<EE53FHZE Undo Z[E)[E|IL

1. gs_logHFTENAN T EEIR:
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.

FEEIRIBEES, EXPAIxxxHLIREE
2. global_recycle_xid ( UndoFRFMEFBEIUESXID ) KIFEARALEZW

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 e s ST et = LT LT S,

| 248 | 17028 | 17028 | 17025 | 17028
(1 row)

3. pg_running_xacts5pg_stat_activityfl Bl EIGFERKESS, PEZEoldestxminfl
global_recycle_xid#Ei# . f18Rpg_running_xactsHEFKESZHIxminF]
gs_txid_oldestxmintfZs, HiBidpid&Eiflpg_stat_activityEiBL&iEHITEAIATE
Ik, WXRBAEKSESREHREK.

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 = <& FEPD;
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ET5%

Bidpg_terminate_session(pid, sessionid) R IHKESFRENSIE (1288 KESLE
EREREFER, BFIERSQUEDNET—MERRE, BTSRERE, PUTHIE
18, HITRIESWSRENEAREA, BERiEmlsSEMEiRE ) -

6.3.6.1.2 XE[O[RESHEE Undo Z[E)[E]K

[SIRRIISR
{#Fgs_async_rollback_xact_statustiEIEEB AERIFOIZESS, BRFEIRINESH
SIS ATYEIFEES.
SELECT * FROM gs_async_rollback_xact_status();

RIESE

BEARLEREREHS, BESAEATRM:

FHI1: #Egaussdb.confficEmax_undo_workers, AGERBT M.

F=2: gs_guc reload -Z NODE-TYPE [-N NODE-NAME] [-I INSTANCE-NAME | -D
DATADIR] -c max_undo_workers=100 &EsLfl

6.3.6.2 storage test error

WEHITSES, #ER. R3|HBEUndomEALET TG, ZREBEIZaIaEnH
TZERIMEN, AIRERANEESEEES “storage test error” XEFAIH
FEEIFIEEETEE (gs_logX) , ITEBEER, TESKEFNEXKEIAPK

o
I

gs_log/$JEN “storage test error” XiE=F,
RIEFE

IBEXR AN TR PRI A .

6.3.6.3 iV 3REE:"UBTreeSearch::read_page has conflict with recovery,
please try again later"

BRI
AP SSEERENIZRT, LIRS (#HiR1943244) , BHREEHES
“UBTreeSearch:read_page has conflict with recovery, please try again later” ki
Fo
[T

FEFEFTEREETERIERT ( BEBGUCSHrecovery_parse_workersi]
recovery_max_workersig21/88817[EI; recovery_parse_workersz21,

recovery_max_workersKF18H4TEIK ) , FTRIEALEEMERS 1M, &
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MRS |REINEH, SHPF— N ANSEF . INRZTTEMNAIESLT
committinglk&, FEFFAFEFZRELGHFII. MELNESREZERHBESE
PUEASHEHRY, XPTEREPSRSIRNEEITIEN, ELFEEMDN . ERHEESFE
WIEPSBEMERS IRERH, SNSERER%ESERREEHTESER, mE
RS AFERRERRE

ZRENENAESESERHAFELRNE— R NEMGR T, ERREERKN
FRHFRFERIEF, HERNTEEIRIERAIER. BRREETENFR:

(MR

o ENERERAZIcommittingASHITAHRS, FEFHESZERERNEZRERNINFS=E
BERIRFIERELFRT . HIRNEM Etx 19S55 Ebtx 256183, Ml Etx_1A9commitH
G 289commitBEZ RN, EIRFESERINFRE I tx 22N, AR
BERFEFZIER.

o SBNEREAMERSINHEL, KMNETAHE (Aa%TE) RETUEFTER, 2
AESE AR NIERER AR, MEFRERERES RE— D TTABHNEIGRNHE,
EREEIER FEMEEIX REm iz, TEBRIEERNERE, FERTEE
PPREDHBERTAN, PIUFRTER,
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6-6 [T

UBtree
Page

item

1234567

EEEETfubtreefliTE, S RubtreeSEINELE, &
AT itemBt2 TR IME, NEEEitemBIEEFESE
csn committing, FFEEESFESEIEEET, MEILEE
SETERmEESEE, SSRlETEaEEsNE
ubtreeTERE], BRHNEREENRREENTS.

L

UBtree UBtree
Page Page
item item

12345 || 67 { 12345

—— (>

S, ERESR AN T — S TEsplitiixog, fﬁgﬁiﬁgﬁﬁ: ﬁ$§§§m$§§ﬁ%§§
ubtreeTIE_FESitemAE— SR ERE T EMMAE L. ' : - E*" SRR =3 .

TS

HIURIER, ENEREN, BINENEFIBREEHAIRS|IFR. KA
H (MERPRMREELSESENGT ) , JLEHEHINZIRERTR,

6.3.6.4 KEWHRITHIRIXKEH L EFHBNS N\ IEE TEF

[EREER
PUTRRIAMEROK SN, IENEORALEARHEER, BHDMLEAMAR
R RBI IR TR

)RR

WFEFRAETDS FIKESR (FIIHFEEEFR/NGLLE ) , ARBEIEARE, %R
EREXRSEFFHLER (FN+RUALES) , FEAEIZNEN, FEHE
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KEHEMRAIRENT RTAH (MVCCHE ) , FTFERIIHEAEFE RS, SILad
NIFFEBNXTE, EASHIEE, B2IETAEIERTM .

ENMFER
1. ZBESQLEZ. statement_historyil B A R B FERKEIOMBITEGHRY
DMLIEG],
2. FkEV1statement_history P EGFIRIKEGEDMLAYdetails(S &, EH
statement_detail_decode RFteR & f#trdetails=FER,, SRENEFHM, NEFEFHEH
FiH b b= ABufferContentLock U AEER S AN AR .
RERTSE
ERITRG: BRESHAR EHITEFAMERERKEN, BNKEmMIBEISEIM
7o
FhE: EHIESQLEZSFMIARTMAITS, @ IFri<EImEieaxT I ShY
FEEE o

6.4 FiR4EHEHIEIRE-OLTP XESE

6.4.1 FFIEE T

OLTPEE4E2GaussDBE R EFHEFRI— M .

OLTPREEZITERNERER L, RIEZFEEXNSADEIN, R MhEE
SHINEIERRRINEIETT, U SEARNISERESEH .

6.4.2 $54LYR
o ALPFRHZE. NEFEE. 2RIGIIER. AHIGITERFMFIIER, T2 FUstorefR
F, AZFunloggedFE, AxziFESstoastEiE,
o (NFEORAFEAIET. PGIERLUNBEAER FTEN.
o UstoreRZIF4mARIS, EFaZ{ETFAstore,
o EBEXRABIEMER, AT IRBHEREBRERA/INTG,
o T ARHEAXIEEBAE.

o VN RENBWAHSIERAEEENTINESRTS, MREE, BELEFEREES
£, BEAHMITDBE_ILM.STOP_ILMa¢DBE_ILM_ADMIN.DISABLE ILM{Zig, -
AEHEHBEHITDBE_ILM_ADMIN.ENABLE_ILMFE.

o  HTIRIRAIE TEDBRERE, SSEERDIRIBIREATEREW TS
&, NMABTESS . BURNRBERDBERMRANAILUES . fli0: BRBEFE
int1 EEURIEIRM B RIAR A TR T A1 TS -

6.4.3 $FENS

o TPCCRAZEREE. FHAENEB WS TZN,
e TPCCARARBEZ4 EREEAWS TN,
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e TPCC.bmsqgl_order_lineiIRBILMZ%KEE ( RiIRFIZAIREANTERSTT ) FREE,
TPMCEN AT 2% ( 564%CPU370GBATFE+3TB SSDI&E#E, 350GB
SharedBuffer ) .

e TPCC.bmsql order_lineigBEILMERE ( RIRAISERIREINTRRLTT) FEEGA
SERER, TPMCEUAET5% (568 CPU370GBIITE+3TB SSDIE#RE, 350GB
SharedBuffer ) .

o HAZIEILM JobTHEE£9100MB/F) ( 564%CPU370GBAI7Z+3TB SSDiE#Z, 350GB
SharedBuffer ) .

EEAT: RIENTEENFGEEFERI B R ERBIRE NI E TS
o getEIEIFIOEGEEIELCIEEBEIRERESH, RIMUIAZTF10%, plsqif~EF
15% ( 32MB SharedBuffer, 6 ATREHIE ) .

o multi-getEiEih Al EAEEIELLIEEBEIEMERES L, IREIIAET30%, plsqlftl
A=F40% ( 32MB SharedBuffer, 65 TEEIE) -

e table-scanEifhid[E4EHIRLLIEEGEEIEERES L, IEENMIAEFTF30%, plsql
MARSF40% ( 32MB SharedBuffer, 65 REEHIE ) »

e TPCH.lineitem=zTE4ELL ( 2417 ) ~NF2:1,

o YFFTPC-CEYOrderlinezx, LAMTPC-HEILineitem. Orders. Customer. Part&
AOMIAZRER, HEEFERRZN, FHEERSTLZAFZLB;, MY AEFERRZHT,
EEERNFLZEFLZ+HuffmanB S ENEHFEEE 25,

6.4.4 {sEFR1AA

F£E TN Tas S FFRES 8L

gaussdb=# ALTER DATABASE SET ilm = on;

KEZREYEZERpublic schemafr & FEEgsilmpolicy_seg#gsilmtask_seq.

gaussdb=# \d
List of relations
Schema | Name | Type | Owner | Storage
+ + + +
public | gsilmpolicy_seq | sequence | omm |
public | gsilmtask_seq | sequence | omm |

oA

gaussdb=# SELECT a.oid, a.relname FROM pg_class a inner join pg_namespace b on a.relnamespace = b.oid
WHERE (a.relname = 'gsilmpolicy_seq' OR a.relname = 'gsilmtask_seq') AND b.nspname = 'public’;

oid | relname
4

17002 | gsilmpolicy_seq
17004 | gsilmtask_seq
(2 rows)

4R ESIRwWarning:

WARNING: ILM sequences are already existed while initializing

$B2 PRFINEGERE -
o IMETHRISAIRE:

gaussdb=# CREATE TABLE ilm_table_1 (col1 int, col2 text)
ilm add policy row store compress advanced row
after 3 days of no modification on (col1 < 1000);

o NEERHNNRKREE:
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£I|W3 HITES

gaussdb=# CREATE TABLE ilm_table_2 (col1 int, col2 text);
gaussdb=# ALTER TABLE ilm_table_2 ilm add policy row store
compress advanced row after 3 days of no modification;

MERBMEREGHEEE:

gaussdb=# SELECT * FROM gs_my_ilmpolicies;

policy_name | policy_type | tablespace | enabled | deleted

+

| NO

p1 | DATA MOVEMENT | | YES

p2 | DATA MOVEMENT | | YES | NO

(2 rows)
KMEREFAEENEPREFIE T HFESRNINIRERISR

gaussdb=# SELECT * FROM gs_my_ilmdatamovementpolicies;

policy_name | action_type | scope | compression_level | tier_tablespace | tier_status |
condition_type | condition_days | custom_function | policy_subtype | action_clause | tier_to

+ + + +
t t t t

+ + + + +

pT | COMPRESSION | ROW | ADVANCED [ [ | LAST MODIFICATION
TIME | 3 | | |

p2 | COMPRESSION | ROW | ADVANCED [ [ | LAST MODIFICATION
TIME | 3 | | |

(2 rows)

KBRS BirREE I :
gaussdb=# SELECT * FROM gs_my_ilmobjects;
policy_name | object_owner | object_name | subobject_name | object_type |
tbs_inherited_from | enabled | deleted
+ + + + +
+ + +
p1 | public | ilm_table_1 |
YES |NO
p2 | public
YES |NO
(2 rows)

i
FaIHATEGETS

inherited_from

| TABLE | POLICY NOT INHERITED | |

| ilm_table_2 | | TABLE | POLICY NOT INHERITED | |

A EE

ASENR, AIE Hiﬁ #PIRMHPOLICY_TIMER
A RUARD REAL, B FEHEEE:

Blt, REMESRELUAKAERE

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);

BN EHER T :

gaussdb=# INSERT INTO ilm_table_1 select *, 'test_data' FROM generate_series(1, 10000);

gaussdb=# DECLARE
v_taskid number;
gaussdb=# BEGIN
DBE_ILM.EXECUTE_ILM(OWNER => 'public’,
OBJECT_NAME  =>'ilm_table_1',
TASK_ID => v_taskid,
SUBOBJECT_NAME => NULL,
POLICY_NAME  =>'ALL POLICIES',
EXECUTION_MODE => 2);
RAISE INFO 'Task ID is:%', v_taskid;
gaussdb=# END;
/

WMASEIR, SIRTNAIEIRER. T
INFOIEIFTENZHAitaskidid )

=N ( EIRMCEBERARINT RAISE
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INFO: Task ID is:1

KB taskis & :
gaussdb=# SELECT * FROM gs_my_ilmtasks;

task_id | task_owner | state | creation_time start_time
completion_time
+ + + +

+
1| omm| COMPLETED | 2023-08-29 17:36:38.779555+08 | 2023-08-29 17:36:38.779555+08 |

2023-08-29 17:36:38.879485+08

(1 row)

BB GLER:

gaussdb=# SELECT * FROM gs_my_ilmevaluationdetails;

task_id | policy_name | object_owner | object_name | subobject_name | object_type |

selected_for_execution | job_name | comments
+ + + + + +

+ +

1] p1 | public | itlm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)
KB ESEobER:
gaussdb=# SELECT * FROM gs_my_ilmresults;
task_id | job_name | job_state | start_time | completion_time |
comments | statistics

1| ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-08-29 17:36:38.779555+08 |

2023-08-29 17:36:38.879485+08 | | SpaceSaving=0,BoundTime=0,LastBlkNum=0
(1 row)

o fMREEBIMEEITE,
(FRIMAAPE Rtemplate | 8iEE, SIE4FEND:

gaussdb=#
DECLARE
V_HOUR INT := 22;
V_MINUTE INT := 0;
V_SECOND INT :=0;
C_ADO_WINDOW_SCHEDULE_NAME TEXT := 'ado_window_schedule’;
C_ADO_WINDOW_PROGRAM_NAME TEXT := 'ado_window_program’;
C_MAINTENANCE_WINDOW_JOB_NAME TEXT := 'maintenance_window_job";
V_MAINTENCE_WINDOW_REPEAT TEXT;
V_MAINTENCE_WINDOW_START TIMESTAMPTZ;
V_BE_SCHEDULE_ENABLE BOOL,;
V_MAINTENANCE_WINDOW_EXIST INT;
BEGIN
SELECT COUNT(*) INTO V_MAINTENANCE_WINDOW_EXIST FROM PG_CATALOG.PG_JOB WHERE
JOB_NAME = 'maintenance_window_job' AND DBNAME = 'templatel’;
IF CURRENT_DATABASE() != 'template1' THEN
RAISE EXCEPTION 'Create maintenance_window FAILED, current database is not tempalte1’;
END IF;
IF V_MAINTENANCE_WINDOW_EXIST = 0 AND CURRENT_DATABASE() = 'template1' THEN
SELECT
CASE
WHEN NOW() < CURRENT_DATE + INTERVAL '22 HOUR' THEN CURRENT_DATE +
INTERVAL '22 HOUR'
ELSE CURRENT_DATE + INTERVAL '1 DAY 22 HOUR'
END INTO V_MAINTENCE_WINDOW_START;
--1. prepare for maintence window schedule
SELECT 'freq=daily;interval=1;byhour='||V_HOUR||;byminute='||V_MINUTE||';bysecond="|
V_SECOND INTO V_MAINTENCE_WINDOW_REPEAT,
BEGIN
SELECT
CASE
WHEN VALUE = 1 THEN TRUE -- DBE_ILM_ADMIN.ILM_ENABLED
ELSE FALSE
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END INTO V_BE_SCHEDULE_ENABLE
FROM PG_CATALOG.GS_ILM_PARAM WHERE IDX = 7; -- DBE_ILM_ADMIN.ENABLED
EXCEPTION
WHEN OTHERS THEN
V_BE_SCHEDULE_ENABLE := FALSE;
END;
--2. Create ado window schedule
DBE_SCHEDULER.CREATE_SCHEDULE(
SCHEDULE_NAME => C_ADO_WINDOW_SCHEDULE_NAME,
START_DATE => '9999-01-01 00:00:01',
REPEAT_INTERVAL => NULL,
END_DATE => NULL,
COMMENTS => 'ado window schedule');
--3. Create ado window program
DBE_SCHEDULER.CREATE_PROGRAM(
PROGRAM_NAME => C_ADO_WINDOW_PROGRAM_NAME,
PROGRAM_TYPE => 'plsqgl_block',
PROGRAM_ACTION =>'call prvt_ilm.be_execute_ilm(0);',
NUMBER_OF_ARGUMENTS => 0,
ENABLED => TRUE,
COMMENTS => NULL);
--4. Create maintenance window master job
DBE_SCHEDULER.CREATE_JOB(
JOB_NAME => C_MAINTENANCE_WINDOW_JOB_NAME,
START_DATE => V_MAINTENCE_WINDOW_START,
REPEAT_INTERVAL => V_MAINTENCE_WINDOW_REPEAT,
END_DATE => NULL,
JOB_TYPE => 'STORED_PROCEDURE":TEXT,
JOB_ACTION => 'prvt_ilm.be_active_ado_window":TEXT,
NUMBER_OF_ARGUMENTS => 0,
ENABLED => V_BE_SCHEDULE_ENABLE,
AUTO_DROP => FALSE,
COMMENTS => 'maintenance window job',
destination_name=> 'CCN');
ELSE
RAISE EXCEPTION 'CREATE ILM MAINTENANCE WINDOW FAILED',
END IF;
END;

BahEEREETFSHRTRE:

gaussdb=# SELECT * FROM gs_adm_ilmparameters;

name | value
+

EXECUTION_INTERVAL | 15
RETENTION_TIME | 30
ENABLED | 1
POLICY_TIME | O
ABS_JOBLIMIT | 10
JOB_SIZELIMIT | 1024
WIND_DURATION | 240
BLOCK_LIMITS | 40
ENABLE_META_COMPRESSION | O
SAMPLE_MIN | 10
SAMPLE_MAX | 10
CONST_PRIO | 40
CONST_THRESHOLD | 90
EQVALUE_PRIO | 60
EQVALUE_THRESHOLD | 80
ENABLE_DELTA_ENCODE_SWITCH | 1
LZ4_COMPRESSION_LEVEL | O
ENABLE_LZ4 PARTIAL_DECOMPRESSION | 1

(18 rows)

- EXECUTION_INTERVAL: BzfiifEESHITER, BAS155HHIT—IX.
- RETENTION_TIME: [ASREZFE(ESICREERER, SMIAB30XKEE—IR,

- ENABLED: MFiEzhBEEMAER, BARFRE.

- POLICY_TIME: SREGTHRIRIEIRNL, MIRER . FBOALARAERAL
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- ABS_JOBLIMIT: BRIFhEREGRFSEE LR, EHAA101,

- JOB_SIZELIMIT: BB NE4E(ESHIIOLIR, EIAA1GB,

- WIND_DURATION: BRR#EPESCA94ERTIE]

- BLOCK_LIMITS: =HISLHIRAYITEEGEE IR, BKAR40, BUESBERO
F110000 ( OETABRE ) , BfiEblock/ms, ERGENRIEHEZ LN
block, EZX FRiTE 5% BLOCK_LIMITS*1000*BLOCKSIZE, LAZKIA{E40
J9f5), ELERZF R 40*1000*8KB=320000KB/s,

- ENABLE_META_COMPRESSION: 2&FSheaderE4E, BAR0, BUESE
E90 (i) #11 (FE) »

(AR
IBEHSHAT, MFRTHIBRENE, FEESE—ERH, BRIBaESET
RIS RESBRKIBEN TR . BHIEESE2RTHIRREKNE, FTENFFELLSH.

- SAMPLE_MIN: EERIENEFERBIESKEIVME, KIAAF10, BUETEE
[1,100], Z¥F/NEEIN, NESBRNE TFEEE,

- SAMPLE_MAX: EESREIISEFRBIESKEKRE, BEIAR10, BUEEE
[1,100], SZ¥E/NEEN, NESBERNETFEEE,

- CONST_PRIO: ZEE=HmAAM5cdk, BAA40, BYESEEI[O, 100], 100FKR*E
AEERE, SIFNEEAN, NEEBEIEFEEE,

- CONST_THRESHOLD: E==2%wiBiSE, EAA90, BUESEE[1, 100], F =
—SEEENSIVEISZRERBITEERDG, IFNEEA, \E=85
o FEVEE,

- EQVALUE_PRIO: FHERmIBMMcH, BAIAH60, BYEBEIO, 100], 1003%<
XAEERD, SN, NEESEnhE FEEE,

- EQVALUE_THRESHOLD: ZH{EfmA3iHE, 2AA80, BUESEEI[1, 100], +&
TS EIERISELL BT ZRER I THERD, IFNEEAN, N\HE
BHafm FEEE,

- ENABLE_DELTA_ENCODE_SWITCH: Z(ERIBFFX, B A1, ZiF/N#ia
AN, 0FRXA, 1F-AR, NISEoa FEEE,

- LZ4_COMPRESSION_LEVEL: zZ4FEZa5%4%, BAAA0, BUYESEEILO, 16], S
BRI, NEE=EoITEEE,

- ENABLE_LZ4 PARTIAL_DECOMPRESSION: ERPRREEFFE, BMANT, XiF
INSERIN, OFRRKA, 1R AR, NISBaia TEEE,

LA 2 #190N@I3DBE_ILM_ADMIN.CUSTOMIZE_ILM()3ZOiE%E,

#HIPEOAEXIE E22: 00 (16ZRATE ) FFE, ali@idDBE_SCHEDULERIZ{tt

AY93ZOSET ATTRIBUTEHITIRE :

\c template1

CALL DBE_ILM_ADMIN.DISABLE_ILM();
CALL DBE_ILM_ADMIN.ENABLE_ILM();

DECLARE
newtime timestamptz := CLOCK_TIMESTAMP() + to_interval('2 seconds');
BEGIN
DBE_SCHEDULER.set_attribute(
name == 'maintenance_window_job',
attribute => 'start_date',
value = TO_CHAR(newtime, 'YYYY-MM-DD HH24:MI:SS')
)
END;
/
- BER

M i%hRA 01 (2025-12-09) AR © AR BRABIRAS 158



=HUEZE GaussDB

KSR (73 V2.0-8x) —

6.4.5 #IPEOSHEE

RETENTION_TIME: iFh5EFECRAVRBIT, BfX, BIAE30, AFPEIR
EECEFEE=EETRED.

EXECUTION_INTERVAL: FH{ESZAIAITIAER, BfUDH, BIAME15. AFRAIR
EECHFEOHESESRRBERET .. 1225 5ABS_JOBLIMITIHE W, B
HepL e s KA =4 /91/09WIND_DURATION/
EXECUTION_INTERVAL*JOB_SIZELIMIT,

JOB_SIZELIMIT: #=HIENEFEobr] LIMBHIRKFTEL, Bk, BIAME
1024, E4E3a2979100MB/F>, B/NE45)obfRHI/OA1GBEY, FRE 10858 .
BREREECUSHRITERUAREE FENSEERTET.

ABS_JOBLIMIT: #Z=Hl—XiHERZBEMZ DI ESEIob, AP RIIRIEECSIRESR
BIISXREHEECET . BINGEAREII10, ALAUER “select count(*)
from gs_adm_ilmobjects where enabled = true” &<$&EIE,

POLICY_TIME: 1=HHIERITHIRERMEREEF, MXERMUKE. BE
#3: ILM_POLICY_IN_SECONDS=)ILM_POLICY_IN_DAYS ( BXAE ) ©

WIND_DURATION: #HPE OIFERHS, BoH, EIA2400% (4NET) o #
PEOZIAMIL ST B 22 S FF 41545240980, FAFRARIEE SR ERE
TR,

BLOCK_LIMITS: #=#ISLHIRmITEE ER LR, BHAR40, BUECEZ0ZE!
10000(0F=TAIRE), BfiiE2block/ms, FrREE=NRBE4EZ /D block, R
EBRItE 5L BLOCK_LIMITS*1000*BLOCKSIZE, LABKIAE4079f, ELERER FR
39:40%1000*8KB=320000KB/s ,

ENABLE_META_COMPRESSION: 2&Figheader/£45, BAiAJ90, BUESEEIN0
(7)) #1 (FRB) . AFPTIRES CRILIRE R THES X

SAMPLE_MIN: EERIEBNFEREBFIFSRKE/IME, FA910, BUESEE,
10{0$]{,E§%/J\§ﬂﬁ)\, NY=BnE TEE ., ARARIEECHERERFRE
BiME.

SAMPLE_MAX: HEERIBMFEMIIRFLRKEXE, FIAH10, BUEEEI,
10{0$]{,E§%/J\§5Z$ﬁ)\, INS=BEETEE, AFRIURESCHIZRERRIRE
BirE.

CONST_PRIO: HE#mAIM5tHK, BiIAF40, BUYESEEO, 100], 100FTKAHE
%éﬁ?ifgi?%d\%ﬁﬁ)\, NY=BE TR . BRARESCHERERFR
EE\' o

CONST_THRESHOLD: EE2%BiEE, EAH90, BUESTEEI[1, 100], F3—7
FEENSHBITZRENMBTEERD, SIF NN, NEEBEIB TEL
£, BPARIEB CHErERFIRERRE.,

EQVALUE_PRIO: FHERBMLILHK, EAN60, BUESEBREI[O, 100], 100F =X
FEmS, SN, NEEBETEE, AFRAIREECRILIRERE
wEEKE.

EQVALUE_THRESHOLD: H{E%mMBEHE, BAAH80, BUESEBEI[1, 100], FH
SR ELLHBTiZEREN I TEERDG, SIFNEEAN, NEEBET
BN, AP TIRIEE CRILrERFZERRE.
ENABLE_DELTA_ENCODE_SWITCH: ZE{EHwIEFX, AR, IFNEEmA, 0
%E{?Eélvﬂ 1R~ R, NMEExIRTEE ., ARRESCHELRMERFZE
BiXE,

LZ4_COMPRESSION_LEVEL: z4[E455%, EAA0, BUESBREI[O, 16], SZiF
HiaN, NE=BmaTEE, BRAURESCHIRERFRERRE.
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e ENABLE_LZ4_PARTIAL_DECOMPRESSION: ZBSMEEFFE, BRAKT, TR/
BN, 0FFEN, 1R, NISEHE R, FRAREE CAISiHE
RHITH RS KA o

B :
EXECUTION_INTERVAL: 15
JOB_SIZELIMIT: 10240
WIND_DURATION: 240
BLOCK_LIMITS: 0

ItbECE FERRS XE— M 4P E O HAE A 58 240/15%10240MB=160GBEERIITFAL/E
48, E4ETEE/9100MB/FY, SEFRE4E(NFERT160GB/(100MB/F))=2753¢H . EfthATE
X]‘lL&?E§9HI‘] FFERIEB CAV S5 RRY ol 2 Aeta E4arIBTH AT 2 4

6.4.6 IZHGSESE
1. Foik—xEE (R~EIF—XEL8102400MB ) .
a. ZAFRINESHSERE

gaussdb=# DROP TABLE IF EXISTS ILM_TABLE;

gaussdb=# CREATE TABLE ILM_TABLE(a int);

gaussdb=# ALTER TABLE ILM_TABLE ILM ADD POLICY ROW STORE COMPRESS ADVANCED
ROW AFTER 3 MONTHS OF NO MODIFICATION;

b. FatfitkE4s:
DECLARE
v_taskid number;
BEGIN
DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);
DBE_ILM_ADMIN.CUSTOMIZE_ILM(13, 102400);
DBE_ILM.EXECUTE_ILM(OWNER => '$schema_name',
OBJECT_NAME =>'ilm_table',
TASK_ID =>v_taskid,
SUBOBJECT_NAME => NULL,
POLICY_NAME =>'ALL POLICIES',
EXECUTION_MODE => 2);
RAISE INFO 'Task ID is:%', v_taskid;
END;
/

¢ BEEHROBEATH, JIUERIEFIHITER:

gaussdb=# SELECT * FROM gs_adm_ilmresults ORDER BY task_id desc;

task_id | job_name | start_time | completion_time
| statistics

+ + +
t t t

+
t

17267 | ilmjob$_2 | 2023-03-29 08:11:25 | 2023-03-29 08:11:25 |
SpaceSaving=453048,BoundTime=1680145883,LastBlkNum=128

2. FELlEESE.
gaussdb=# DBE_ILM.STOP_ILM (task_id => V_TASK, p_drop_running_Jobs => FALSE, p_Jobname =>
V_JOBNAME);

% 6-2 DBE_ILM.STOP_ILM HINS#

B ik

TASK_ID EEEH=LEADO taskaUiEIAFID,
P_DROP_RUNNING_JO | EFRELLIFEHT EPEI’JE , trueIsEHSELE, false
BS AR IEIEFERITRIES
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2R ik
P_JOBNAME FRREZELERYISE)obName, &@id
GS_MY_ILMEVALUATIONDETAILS#IERT LA .

ARERFRENREEEEERES .

a. HBRINLSHDBRE:
gaussdb=# DROP TABLE IF EXISTS ILM_TABLE;
gaussdb=# CREATE TABLE ILM_TABLE(a int);
gaussdb=# ALTER TABLE ILM_TABLE ILM ADD POLICY ROW STORE COMPRESS ADVANCED
ROW AFTER 3 MONTHS OF NO MODIFICATION;

b. REILMBITIEXSE:

BEGIN
DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);
DBE_ILM_ADMIN.CUSTOMIZE_ILM(12, 10);
DBE_ILM_ADMIN.CUSTOMIZE_ILM(1, 1);
DBE_ILM_ADMIN.CUSTOMIZE_ILM(13, 512);

END;

/

¢ HFEEENEREE:
gaussdb=# CALL DBE_ILM_ADMIN.DISABLE_ILM();
gaussdb=# CALL DBE_ILM_ADMIN.ENABLE_ILM();
d. FPALUEREEZ, JEHDBE_SCHEDULER.set_attributeiR BIE &4 E
E"J;:FE Ejl‘ET_I o é’lﬁﬁ?j{MZZOOFE o
REILMBITHEXS L,
EHIADOWISE AR R RIEER, MMXERMNILE . BUEN:
ILM_POLICY_IN_SECONDS = 18§ILM_POLICY_IN_DAYS =0 ( ERIAE) :
gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);

155 —IXADO TaskEe 24 Z /D NADO Job, BUESBREIAFEFONTFETF
2147483647HIRE S F =31, {ERAYE FENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(12, 10);

ADO TaskHIHUITHRER, IS, BKAME1S. BB EEXFEFFIINTFETF
2147483647THVRE o F =21, {ERAT@ FENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(1, 1);

ZHIEANADO Jobr] LUIMBIISRAFT L, BfiJk. BUESEEXRFEFTFONTFETF
2147483647THREHEF =2, {EFAY@ TENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(13, 512);

IHME— KR ERESERENIHEEREEFRS OWES.
DBE_COMPRESSION.GET_COMPRESSION_RATIO(
SCRATCHTBSNAME IN VARCHAR?2,

OWNNAME IN VARCHAR?2,

OBJNAME IN VARCHAR?2,

SUBOBJNAME  IN VARCHAR2,

COMPTYPE IN NUMBER,

BLKCNT_CMP  OUT INTEGER,

BLKCNT_UNCMP OUT INTEGER,

ROW_CMP OUT INTEGER,

ROW_UNCMP  OUT INTEGER,

CMP_RATIO  OUT NUMBER,

COMPTYPE_STR OUT VARCHAR2,
SAMPLE_RATIO IN NUMBER DEFAULT 20,
OBIJTYPE IN INTEGER DEFAULT 1)
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2 6-3 DBE_COMPRESSION.GET_COMPRESSION_RATIO HIAS#

B fitid

SCRATCHTBSNAME IR SRFER=IE

OWNNAME HiEWREE (FEE) »

OBJNAME HIENIRER

SUBOBJNAME HIEFIRER

COMPTYPE o 1: XKIE4E
° 2: SRIE4E

SAMPLE_RATIO SREEECBI, HIANJ90-10009B M eiFRE, NRAT
B ZNBSREEELG . BAINT920, BXT20%A91TE0SH1T
PN

OBJTYPE XIHRRE, HF:
10 RUR

3% 6-4 DBE_COMPRESSION.GET_COMPRESSION_RATIO it &#

B R

BLKCNT_CMP FEAYRIESRSS  FARIERES
BLKCNT_UNCMP FEANRESE S FRYIREL .

ROW_CMP HEAW EREEREMEN T ENITE
ROW_UNCMP AR EAERT R SRR AT BRI TE
CMP_RATIO JE4ELL, blkent_uncmplRLAblkent_cmpo
COMPTYPE_STR IR EGEERNFRE

=~

gaussdb=# ALTER DATABASE set ilm = on;
gaussdb=# CREATE user user1 IDENTIFIED BY '+xtiiit:
gaussdb=# CREATE user user2 IDENTIFIED BY '+xtiit:
gaussdb=# SET ROLE user1 PASSWORD '*+xskiiits
gaussdb=# CREATE TABLE TEST_DATA (ORDER_ID INT, GOODS_NAME TEXT, CREATE_TIME
TIMESTAMP)
ILM ADD POLICY ROW STORE COMPRESS ADVANCED ROW AFTER 1 DAYS OF NO MODIFICATION;
INSERT INTO TEST_DATA VALUES (1, 'SEALEA', NOW());

DECLARE
o_blkent_cmp integer;
o_blkent_uncmp integer;

o_row_cmp integer;
o_row_uncmp integer;
o_cmp_ratio number;
o_comptype_str varchar2;
begin

dbe_compression.get_compression_ratio(
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SCRATCHTBSNAME => NULL,

OWNNAME => 'userT’,
OBJNAME => 'test_data’,
SUBOBJNAME => NULL,
COMPTYPE = 2,

BLKCNT_CMP => o_blkent_cmp,
BLKCNT_UNCMP => o_blkent_uncmp,
ROW_CMP => o_row_cmp,
ROW_UNCMP => 0_row_uncmp,
CMP_RATIO => o_cmp_ratio,
COMPTYPE_STR => o_comptype_str,
SAMPLE_RATIO => 100,

OBJTYPE = 1);

RAISE INFO 'Number of blocks used by the compressed sample of the object
RAISE INFO 'Number of blocks used by the uncompressed sample of the object

o_blkent_uncmp;

RAISE INFO 'Number of rows in a block in compressed sample of the object
RAISE INFO 'Number of rows in a block in uncompressed sample of the object
RAISE INFO 'Estimated Compression Ratio of Sample

RAISE INFO 'Compression Type
end;
/
INFO:
INFO:
INFO:
INFO:
INFO:

INFO: Compression Type

1 %', o_blkecnt_cmp;
1 %',

: %', o_row_cmp;
: %', o_row_uncmp;
: %', o_cmp_ratio;
: %', o_comptype_str;

Number of blocks used by the compressed sample of the object :0
Number of blocks used by the uncompressed sample of the object :0
Number of rows in a block in compressed sample of the object :0
Number of rows in a block in uncompressed sample of the object :0
Estimated Compression Ratio of Sample

01
: Compress Advanced

6. BB TRIREIENATE.,
DBE_HEAT_MAPROW_HEAT_MAP(

OWNER
SEGMENT_NAME

IN VARCHAR2,

CTID
V_DEBUG

IN TEXT,
IN BOOL

IN VARCHAR?2,
PARTITION_NAME IN VARCHAR2

DEFAULT NULL,

DEFAULT FALSE);

3% 6-5 DBE_HEAT_MAPROW_HEAT_MAP AS%

BiR g
OWNER HIEXISFrESchema,
SEGMENT_NAME HIETRBEFR,

PARTITION_NAME

HIEIRS X, EsSH, BAA NULL,

CTID B#51789ctid, Blblock idagrow id,
V_DEBUG debugifEis, EINEEITED,

%% 6-6 DBE_HEAT_MAPROW_HEAT_MAP &%

2R ik
OWNER HIENRBIFEE
SEGMENT_NAME HIEXIRBZFR,

PARTITION_NAME

HIENRDXBIR, g,

TABLESPACE_NAME

IR BRIRT BB
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2R ik
FILE_ID 1TERBRILEISSIIEID
RELATIVE_FNO TERERYMEXISZEID ( GaussDBHRELLZEE, X LLEX
EEL) .
CTID 1THYctid, BPblock_idskrow id.
WRITETIME THREIEXATIE .
M

gaussdb=# ALTER DATABASE set ilm = on;
gaussdb=# CREATE Schema HEAT_MAP_DATA;
gaussdb=# SET current_schema=HEAT_MAP_DATA,

gaussdb=# CREATE TABLESPACE example1 RELATIVE LOCATION 'tablespacel’;

gaussdb=# CREATE TABLE HEAT_MAP_DATA heat_map_table(id INT, value TEXT) TABLESPACE
examplet;

gaussdb=# INSERT INTO HEAT_MAP_DATA.heat_map_table VALUES (1, 'test_data_row_1');

gaussdb=# SELECT * from DBE_HEAT_MAP.ROW_HEAT_MAP(
owner => 'heat_map_data',
segment_name => 'heat_map_table',
partition_name => NULL,

ctid => '(0,1)");

owner | segment_name | partition_name | tablespace_name | file_id | relative_fno | ctid |
writetime
heat_map_data | heat_map_table | | example1 | 17291 | 17291 | (0,1) |
(1 row)

7. EEILMEESHITRIEXIMESE

gaussdb=# SELECT * FROM GS_ADM_ILMPARAMETERS;
name | value

EXECUTION_INTERVAL | 15
RETENTION_TIME | 30
ENABLED | 1
POLICY_TIME | O
ABS_JOBLIMIT | 10
JOB_SIZELIMIT | 1024
WIND_DURATION | 240
BLOCK_LIMITS | 40
ENABLE_META_COMPRESSION | O
SAMPLE_MIN | 10
SAMPLE_MAX | 10
CONST_PRIO | 40
CONST_THRESHOLD | 90
EQVALUE_PRIO | 60
EQVALUE_THRESHOLD | 80
ENABLE_DELTA_ENCODE_SWITCH |1
LZ4_COMPRESSION_LEVEL | O
ENABLE_LZ4_PARTIAL_DECOMPRESSION | 1
(18 rows)

8. EHILMERBIMEESE, SERKER. KB BRERRE. MRIRE.
gaussdb=# SELECT * FROM GS_ADM_ILMPOLICIES;
policy_name | policy_type | tablespace | enabled | deleted
+ + + +
p1 | DATA MOVEMENT | | YES | NO

gaussdb=# SELECT * FROM GS_MY_ILMPOLICIES;
policy_name | policy_type | tablespace | enabled | deleted
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pi |+DATA MOVEMTENT| : | YES +| NO
9. EHILMRIRMNFIBSIEEEE, S5RKBAR. SELE. £HE%,

10.

11.

12.

gaussdb=# SELECT * FROM GS_ADM_ILMDATAMOVEMENTPOLICIES;
policy_name | action_type | scope | compression_level | tier_tablespace | tier_status |
condition_type | condition_days | custom_function | policy_subtype | action_clause | tier_to

i AF AF AF AF ks

s + + + b

p1 | COMPRESSION | ROW | ADVANCED | | | LAST MODIFICATION
TIME | 90 | | | I

gaussdb=# SELECT * FROM GS_MY_ILMDATAMOVEMENTPOLICIES;
policy_name | action_type | scope | compression_level | tier_tablespace | tier_status |
condition_type | condition_days | custom_function | policy_subtype | action_clause | tier_to

+ + + + b

p1 | COMPRESSION | ROW | ADVANCED | [ | LAST MODIFICATION

TIME | 90 | | | I
(1 row)

ST FEILMREN BREENR SHENRISIHEER, 85RIEBR. &
ENREIR. REAKR. RESEBMRIRS.

gaussdb=# SELECT * FROM GS_ADM_ILMOBJECTS;
policy_name | object_owner | object_name | subobject_name | object_type | inherited_from
tbs_inherited_from | enabled | deleted

+ + + + +
+ + +
p1 | public | lineitem | | TABLE | POLICY NOT INHERITED |
YES | NO

gaussdb=# SELECT * FROM GS_MY_ILMOBIJECTS;
policy_name | object_owner | object_name | subobject_name | object_type | inherited_from
tbs_inherited_from | enabled | deleted

+ + + + +

+ + +
p1 | public | lineitem | | TABLE | POLICY NOT INHERITED | |
YES |NO
BIFADO TaskiIEE(ES., B&Task ID, Task Owner, JRELURAIEHER
gaussdb=# SELECT * FROM GS_ADM_ILMTASKS;
task_id | task_owner | state | creation_time | start_time |
completion_time

1| omm | COMPLETED | 2023-10-16 12:03:55.113296+08 | 2023-10-16 12:03:55.113296+08 |
2023-10-16 12:03:56.326864+08
(1 row)
gaussdb=# SELECT * FROM GS_MY_ILMTASKS;
task_id | task_owner | state | creation_time start_time
completion_time

1| omm | COMPLETED | 2023-10-16 12:03:55.113296+08 | 2023-10-16 12:03:55.113296+08 |
2023-10-16 12:03:56.326864+08
(1 row)
BIBADO TaskiUIHLIFIBES, B&Task ID, REEERE . WRER. HHER
LAKZADO JOBEFR,
gaussdb=# SELECT * FROM GS_ADM_ILMEVALUATIONDETAILS;
task_id | policy_name | object_owner | object_name | subobject_name | object_type |
selected_for_execution | job_name | comments

+ ar Tr ot s AF

i Tr

1| p2 | public | ilm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)
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gaussdb=# SELECT * FROM GS_MY_ILMEVALUATIONDETAILS;
task_id | policy_name | object_owner | object_name | subobject_name | object_type |

selected_for_execution | job_name | comments
+ + + + + +

+ +

1]|p2 | public | itlm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)

13. EFADO JOBRIHMITIFIBIEE, B&Task ID, JOBZHR. JOBIKZE. JOBRIENEE

%,
gaussdb=# SELECT * FROM GS_ADM_ILMRESULTS;
task_id| job_name | job_state | start_time completion_time
comments | statistics
+ + +

1| ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-10-16 12:03:56.290176+08 |
2023-10-16 12:03:56.319829+08 | | SpaceSaving=0,BoundTime=1697429033,LastBlkNum=40
(1 row)

gaussdb=# SELECT * FROM GS_MY_ILMRESULTS;

task_id | job_name | job_state | start_time | completion_time | comments | statistics

(0 rows)

task_id| job_name | job_state | start_time | completion_time
comments | statistics

+. + +
1 y t

+ + +

1| ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-10-16 12:03:56.290176+08 |
2023-10-16 12:03:56.319829+08 | | SpaceSaving=0,BoundTime=1697429033,LastBlkNum=40
(1 row)
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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,

7.1 file_fdw

file_fdwiBHIR M T HMNEREUIREET SRS file_fdw, AILARSRTERRSSZBAIGRFHiLIEIEL
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
%,

file_fdwXdRAYserverflFMRRSIFEIRERIVIIARAF . RREERE SRR
HIZHEER I

{ERfile_fdwBlIZRISMNEBZRATLATR TIiEIR:

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

e format
imimserverfISAHE R, Stiftext. csv. binary=FM#&=,, FICOPYiEAHY
FORMATIZIRIEE o

e header

IEENXHESSRIAT, 5COPYiIEARYHEADEREIER .
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
IBEM4RIRES, SCOPYRYENCODINGIEIRHERE] .

e force_not_null
XE—MORIER. MRAIE, WEBFERIERRZLRTSFAE (HBHE,
R SINulEIR ) » SCOPYRIFORCE_NOT_NULLIEIREAIFEZHERE

() %88

o file_fdwAIZ#HFCOPYRJOIDSH] FORCE_QUOTEIEIR

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

J }I;%Eﬂiéﬁ%ﬂES&I&%%%Z?E%IEEWBEo EreeRE, RERGEERAEREIZINAIN

o XIF—/MEHfile_fdwaishERZE, EXPLAING] B REiSEIS B FISEA/ (BRI F
) o IBETCOSTS OFFKEFZ G, AERXEFXN,

{5 file_fdw
o BIEEARSSEEIIR: CREATE SERVER,
o BIZEFFMRET: CREATE USER MAPPING.,
o GUEHME: CREATE FOREIGN TABLE,
() #EA
o SNEMRENEESIEENSHHISIRERE—,
o XINEMEEIRIE, SIRIERERIT.
o THERSME: DROP FOREIGN TABLE,
o MBRFAFBRET: DROP USER MAPPING,
o fHFRARSSEEXIS: DROP SERVER,

pEI=E AN

o (EMfile_fdAWHRBISEZZERINM, BRERIFZY, FHETFHIREEZUF
AGISZENER -

e A Z#EDROP EXTENSION file fdwiR{E,
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RS T AMBIEIRERRIFL R —, ALE—EREE LIRFIERIAEA
SHFSFABIRRIERIR . SHASEURBEWLHE —FpEid EH S ER BRI MM SL IR
FEIRRIPRI—MIA, AJLIERUAEIRER [RInEUERTRIIR R RA FIRA A A X Sk
SRRNNAEE . HEEBRISEFRENISIEREIEREERISS, BREIRRNE
RERIFANRKEAZIRI N AIRREREIERS, NSRIERF SO IRSERISHTERER
81, MBRHEIRZIN B PR FAREERYAE .

FHELIR

o ISHIEEEREZREZPOLADMINGLSYSADMINE M A a#IE AP A
#, TEAPSERHNZEREBREFARMNEFUERINIR

o ANSEUIERSRERE T RECRIBAVEIER LA, MBS EREERRA

ERCEER
o TETESEREET, WTE—RREMNEEE MRS, TRIESE
rE o

o  FRIFSTHREEREEXIE—NRIFIRSHTIREN, FRUITREUZSN: &
FILTERISERIBEMNAFTS, B3ERERIREAIRSREREFILTEREXIZ
STRE, WHRILURIEFR 5= R R RS T SRS AR B

o  FilterPRIAPPIREIRER—EHHAER, BT EFin LIS EIRRIE
i, ZEIERINREESERRKGTEM—EZENH, BMRANKE. —RE
AT AZNER, ERNFREIEEFIRIDERINE

o WFHBqueryFARIINSERTEEMERGE INTOIRIE, WEEXPESHEE, N
LIATRTMBEPIEA S EFINSR REENE, BAER,

o TERBLZSFAXABHIERT, HITALTER TABLE EXCHANGE PARTITIONE
1ERYIRR A TERR ST INHIT R

o  WTFIRE T ISHIEREERIRAIER, FRERRFEMAFXZEEAtriggertl
PR, LASBE AR Bt A=R5IS BERES .

o BRREFREBIISN eNSEUEERE
o (EIFHREECOLUMNE MR BIRSHARES
o (NI EBEREIIKARAIFIHITEIRERE

o (ZIXISELECTEIEZRZINEIRRITIE, WERSERHIT IRLIEZSH
BRI B A T S T

N AFSEIRIEAIUDF R SFFRAEEIERESQL. PL/SQL function,
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o NATFHISEIEREAIUDFH, MRS IFOHIBEERIRINEDI0 ( SELECT,
INSERT ) , {ERiZUDFIIshSEIRIR B ERAISE AT AT SHZ XK .

o NATHSEIERSEIUDFEZIREERESAING, WMRINZMETEH TalterslE
drop, SSHIREERIERKMEHAFFSTA

o NAHIEMRSHIUDFRE A IHFHSECURITY INVOKERERE . N ATFoHSEIE
BEBIAIUDFRIERL SRR R INS ,, AiFXtiZfunctioni#f{Tcreate. altergkdrop,

o NATHNEEIRIHERIUDFREEHE B poladmintfRAEF I . FHEHpoladmin
WPRRYFAEFEaalschemalusaget fRIE Fpublic, #NSREJagrant/revokei®fE,
SHREPAEEHIEUDF, N{EAmMaskallBis].

o NATHSHERBAIUDFN ARE, BIZRMITER—F. MRIREUDFAIE
mE, ENHRHR MERUDFRIRISEIER ISR AIBESATETE

o AZIFERSGE ENBAmSEIEIREAIUDFEIZIREURES
e  FILTERAPAYIPHELNLLAIPVA AFISTIFAOFE N UNZRS IPHENE ST RIS TR o

2= 8-1 IP BT 3598

IPHEIHREC | <6

ga|p 127.0.0.1

#IERIP | 127.0.0.1|1255.255.255.0
cdr&mRIP | 127.0.0.1/24

IPIX[8] 127.0.0.1-127.0.0.5

o AEIFBIIgs dumpSHINESHIEREEREE . EAEEBRNZERESERTLA
HIEGS_MASKING_POLICY. GS_MASKING_POLICY_ACTIONS.
GS_MASKING_POLICY_FILTERSR# X =10 E 8 ZHIshASEURIR SRS .

ERNSHRERSEN G E
ST REFEENSRRRSEREEHE.

gs_guc reload -Z coordinator -N all -1 all -c "enable_security_policy=on"

enable_security_policyB{EAonBIERRHAFR, BUENoffidER =X,

gaussdb=# SHOW enable_security_policy;
enable_security_policy

on
(1 row)

R

BURRR SRR
ST IREIEE.

--BlIE—Ztb_for_masking,
gaussdb=# CREATE TABLE tb_for_masking(idx int, col1 text, col2 text, col3 text, col4 text, col5 text, col6
text, col7 text,col8 text);

--#5%tb_for_maskingiENEUE .
gaussdb=# INSERT INTO tb_for_masking VALUES(1, '9876543210", 'usr321usr', 'abc@example.com’,
'abc@example.com’, '1234-4567-7890-0123', 'abcdef 123456 ui 323 jsfd321 j3k2(3', '4880-9898-4545-2525",
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'this is a llt case');

__ﬁgﬁ;go
gaussdb=# SELECT * FROM tb_for_masking;
idx| coll | col2 | col3 | col4 | col5 col6
| col7 | col8
----- + + + + + +
+ +

19876543210 | usr321usr | abc@example.com | abc@example.com | 1234-4567-7890-0123 | abcdef
123456 ui 323 jsfd321 j
3k213 | 4880-9898-4545-2525 | this is a llt case
(1 row)

TE2 CIEBFIRES,
- B RIFIREIRCEURScoll .
gaussdb=# CREATE RESOURCE LABEL mask_Lb1 ADD COLUMN(tb_for_masking.col1);
CREATE RESOURCE LABEL
gaussdb=# CREATE RESOURCE LABEL mask_Lb5 ADD COLUMN(tb_for_masking.col5);
CREATE RESOURCE LABEL

$IR3 CIEAREERES .

IZERFMENEE: (FFAIER ) § “SQLE&%E > SQLIEE > CREATE MASKING
POLICY” &1,

--BIE—NZ AImaskpol 1 HIBRBIERES

gaussdb=# CREATE MASKING POLICY maskpol1 maskall ON LABEL(mask_Lb1);

CREATE MASKING POLICY

ISHIERLBEC B ENERIRAT, XS B E R EUH 1T IHERT -
gaussdb=# create or replace function msk_creditcard(col text) returns TEXT as $$
declare
result TEXT;
begin
result := overlay(col placing 'xxxx-xxxx' from 6);
return result;
end;
$$ language plpgsql security DEFINER;
CREATE FUNCTION
—-BlIE— N2 Jamaskpol SRR EN SRS
gaussdb=# CREATE MASKING POLICY maskpol5 msk_creditcard ON LABEL(mask_Lb5);
CREATE MASKING POLICY

$IF4 BE#tb_for_maskingRHIBREZIEEE .

--ifiatb_for_maskingZ=, col15ft&BiSIERmg .

gaussdb=# SELECT col1 FROM tb_for_masking;
col5

XXXXXXXXXX

(1 row)

--ifialtb_for_maskingZ=, col5Fft&BiESERES

gaussdb=# SELECT col5 FROM tb_for_masking;

col5
1234-xxxx-xxxx-0123
(1 row)

L5 EIEUE.

- MR BRI o

gaussdb=# DROP MASKING POLICY maskpol1, maskpol5;
DROP MASKING POLICY

- BR B FARES o

gaussdb=# DROP RESOURCE LABEL mask_Lb1, mask_Lb5;
DROP RESOURCE LABEL

--RIp&EEtb_for_masking,
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DROP TABLE
S

SASRRAS 01 (2025-12-09) WA © EARUERABIRAE 172



	目  录
	1 物化视图
	1.1 全量物化视图
	1.1.1 概述
	1.1.2 支持和约束
	1.1.3 使用

	1.2 增量物化视图
	1.2.1 概述
	1.2.2 支持和约束
	1.2.3 使用


	2 设置密态等值查询
	2.1 密态等值查询概述
	2.2 使用gsql操作密态数据库
	2.3 使用JDBC操作密态数据库
	2.4 前向兼容与安全增强
	2.5 密态支持函数/存储过程

	3 设置账本数据库
	3.1 账本数据库概述
	3.2 查看账本历史操作记录
	3.3 校验账本数据一致性
	3.4 归档账本数据库
	3.5 修复账本数据库

	4 逻辑复制
	4.1 逻辑解码
	4.1.1 逻辑解码概述
	4.1.2 逻辑解码选项
	4.1.3 使用SQL函数接口进行逻辑解码
	4.1.4 使用流式解码实现数据逻辑复制
	4.1.5 逻辑解码支持DDL
	4.1.6 逻辑解码数据找回功能


	5 分区表
	5.1 表分区介绍
	5.1.1 大容量数据库背景介绍
	5.1.2 表分区技术
	5.1.3 数据分区查找优化
	5.1.4 数据分区运维管理

	5.2 分区表介绍
	5.2.1 基本概念
	5.2.1.1 分区表（母表）
	5.2.1.2 分区（分区子表）
	5.2.1.3 分区键

	5.2.2 分区策略
	5.2.2.1 范围分区
	5.2.2.2 哈希分区
	5.2.2.3 列表分区
	5.2.2.4 分区表对导入操作的性能影响

	5.2.3 分区基本使用
	5.2.3.1 创建分区表
	5.2.3.2 使用和管理分区表
	5.2.3.3 分区表DQL/DML


	5.3 分区表查询优化
	5.3.1 分区剪枝
	5.3.1.1 分区表静态剪枝
	5.3.1.2 分区表动态剪枝
	5.3.1.2.1 PBE动态剪枝
	5.3.1.2.2 参数化路径动态剪枝


	5.3.2 分区索引
	5.3.3 分区表统计信息
	5.3.3.1 级联收集统计信息
	5.3.3.2 分区级统计信息

	5.3.4 Partition-wise Join
	5.3.4.1 非SMP场景下的Partition-wise Join
	5.3.4.2 SMP场景下的Full Partition-wise Join


	5.4 分区表运维管理
	5.4.1 新增分区
	5.4.1.1 向范围分区表新增分区
	5.4.1.2 向列表分区表新增分区

	5.4.2 删除分区
	5.4.3 交换分区
	5.4.4 清空分区
	5.4.5 分割分区
	5.4.5.1 对范围分区表分割分区
	5.4.5.2 对列表分区表分割分区

	5.4.6 合并分区
	5.4.7 移动分区
	5.4.8 重命名分区
	5.4.8.1 对分区表重命名分区
	5.4.8.2 对Local索引重命名索引分区

	5.4.9 分区表行迁移
	5.4.10 分区表索引重建/不可用
	5.4.10.1 索引重建/不可用
	5.4.10.2 Local索引分区重建/不可用


	5.5 分区并发控制
	5.5.1 常规锁设计
	5.5.2 DQL/DML-DQL/DML并发
	5.5.3 DQL/DML-DDL并发

	5.6 分区表系统视图&DFX
	5.6.1 分区表相关系统视图
	5.6.2 分区表相关内置工具函数


	6 存储引擎
	6.1 存储引擎体系架构
	6.1.1 存储引擎体系架构概述
	6.1.1.1 静态编译架构
	6.1.1.2 通用数据库服务层

	6.1.2 设置存储引擎
	6.1.3 存储引擎更新说明
	6.1.3.1 GaussDB内核505版本
	6.1.3.2 GaussDB内核503版本
	6.1.3.3 GaussDB内核R2版本


	6.2 Astore存储引擎
	6.2.1 Astore简介

	6.3 Ustore存储引擎
	6.3.1 Ustore简介
	6.3.1.1 Ustore特性与规格
	6.3.1.1.1 特性约束
	6.3.1.1.2 存储规格

	6.3.1.2 使用Ustore进行测试
	6.3.1.3 Ustore的最佳实践
	6.3.1.3.1 怎么配置init_td大小
	6.3.1.3.2 怎么配置fillfactor大小
	6.3.1.3.3 在线校验功能
	6.3.1.3.4 怎么配置回滚段大小


	6.3.2 存储格式
	6.3.2.1 RCR Uheap
	6.3.2.1.1 RCR Uheap多版本管理
	6.3.2.1.2 RCR Uheap可见性机制
	6.3.2.1.3 RCR Uheap空闲空间管理

	6.3.2.2 UBTree
	6.3.2.2.1 RCR UBTree
	6.3.2.2.2 PCR UBTree

	6.3.2.3 Undo
	6.3.2.3.1 回滚段管理
	6.3.2.3.2 文件组织结构
	6.3.2.3.3 空间管理

	6.3.2.4 Enhanced Toast
	6.3.2.4.1 概述
	6.3.2.4.2 Enhanced Toast存储结构
	6.3.2.4.3 Enhanced Toast使用
	6.3.2.4.4 Enhanced Toast增删改查
	6.3.2.4.5 Enhanced Toast相关DDL操作
	6.3.2.4.6 Enhanced Toast运维管理


	6.3.3 Ustore事务模型
	6.3.3.1 事务提交
	6.3.3.2 事务回滚

	6.3.4 闪回恢复
	6.3.4.1 闪回查询
	6.3.4.2 闪回表
	6.3.4.3 闪回DROP/TRUNCATE

	6.3.5 常用视图工具
	6.3.6 常见问题及定位手段
	6.3.6.1 snapshot too old
	6.3.6.1.1 长事务阻塞Undo空间回收
	6.3.6.1.2 大量回滚事务拖慢Undo空间回收

	6.3.6.2 storage test error
	6.3.6.3 备机读业务报错:"UBTreeSearch::read_page has conflict with recovery, please try again later"
	6.3.6.4 长查询执行期间大量并发更新偶现写入性能下降


	6.4 数据生命周期管理-OLTP表压缩
	6.4.1 特性简介
	6.4.2 特性约束
	6.4.3 特性规格
	6.4.4 使用说明
	6.4.5 维护窗口参数配置
	6.4.6 运维命令参考


	7 Foreign Data Wrapper
	7.1 file_fdw

	8 动态数据脱敏

