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1 YICARE]

PUAER—FMFREMIER, MANERBENSENEMSH. SBRERENL
=, NARBRMEERX, (HUXMERIESEIR CEEERISQUETRIES, %
REFIRBEIRES . MIUALEISCIR EMEFMESQUIITIETRIER, RREFII
R, MUAREERREERECIZE. &8, BERARIET.

RIECIZEAIN, MBS HEEMHUMEFIREMIE .. 2EMUNERSE
SRiF; BEVMHAIBESZIFESRFFFIEERIFHML N, EERFISBERFRIL
EREREFRADCRE S, MBERFREFRRIFEMRRENEREREE
HIRERINCARE S

ERiUstore3 |EARSTH Ol .. (ERYIHMRE.

1.1 =2EPHRE

1.1.1 #hiA

EEVHUMENITX E BRI ERTEERF, MASIFHITIEERIF

L EYMLIELEEFICREATE TABLE ASIEEZEM (1¥IBEBESN ( FFAERE ) Y
“SQLE&#E > SQLiEXL > CREATE TABLE AS” &¥ ) ,

1.1.2 TFLER
TisiFe

o EEE2ESYHNMERSZIFNEISEE SCREATE TABLE ASIEG—H,
o EEYHNE LZF6IERS],
e riFanalyze. explain,

e  Ustore5|ERTIFEEMCRERICIEFER

A IR
WHIER S IFEIRE, ARFETED.
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1 ¥ HRE

2R

1.1.3 {5 F
mEET

SHIRA

ANl

EEMHREREF . MIRIEPSEERNSRIN, EMUCRERNENZRSIK

=, FEIRWSEEE, BRIEHTt.

o GSIEESYHNE

CREATE MATERIALIZED VIEW view_name AS query;

o RIEESMHRE

REFRESH MATERIALIZED VIEW view_name;

o MIBRMLALE

DROP MATERIALIZED VIEW view_name;

o FTFYIMHUE

SELECT * FROM view_name;

e view_name

ZOEZRIMHCRER .

BEEE: FfH, ENGRRTIGENE.

e AS query

—NSELECT VALUESH ST & — ME1TTRE IFAISELECTa VALUESEIHAY

EXECUTE®S

-- (ERERAIRIASEEY

gaussdb=# set enable_default_ustore_table=off;

- ESEUE.

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

-SIEE=SYMHERE.

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

CREATE MATERIALIZED VIEW

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

—-EHDCARE PR ImAN IR
gaussdb=# INSERT INTO t1 VALUES(3, 3);
INSERT 0 1

-XEEMHRERE SR
gaussdb=# REFRESH MATERIALIZED VIEW myv;
REFRESH MATERIALIZED VIEW

- EIUIRELSER .
gaussdb=# SELECT * FROM mv;
count
SCHEhRZAS 01 (2025-02-12) WRINERE © L ARITERARBIRAE 2
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3
(1 row)

--MBRARE, Mk
gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;
DROP TABLE

1.2 IZSYMCAE]

1.2.1 §hiA
IBEVMHCRERTLIIHEIRERIF, FERAFFIRITES, RIFFCREE—
ERRS Al RIS SR .
52202 RENARETBrgENHUAERZHaRE . BeItRESl
BIEDMNIFERTMEDEEUNION ALLIEG,

1.2.2 SZFFHILYR

& S5
o HXREFIEG.,
o ZBNERERAEIFAIUNION ALL,
o  MMEIIE LZISEIEERS]
o MUHIESZIFAnalyzeiRIE,

Z S i
o WMIERRTIFS R oiniEiEiTRILAKsubqueryitkl
e AZ#EFEWITHFE. GROUP BYFA]. ORDER BYFH]. LIMITFA. WINDOWF
). DISTINCTEF. AGGEF, FXZHFFRUNION ALLSMIFEIE,
o [RDEBDALTERERIESN, ASZIFHMAARE P ERNITHE XN ZLIDDURE.
o  MMVHIBEIARSIFEMHNERE, RFE@ED,
o FXiFMImATEE/hashbucket/unlog/4 X ECIZEMILARE .
o AFXIFMUMERERR (B RE LeIZIE ) .
o  AZIFUNLOGGEDZEFIMPWARE, FIFWITHIEZE,
e  Ustore5|ZERZHHE S MERIBIEFO(ER
2R

o MLMEEXIIRAIUNION ALL, MEPBNMFEARFERFRNERE.

o IREVHUIERIEIZE. £2RF. BIRESEPSEERNSRIIN, SYWHERE
RIEMJIUNION ALL, FEFREISEZBIE, BRILITE.
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1.2.3 {5/
AT

o CIEBSWHAE

CREATE INCREMENTAL MATERIALIZED VIEW view_name AS query;

o EERIFMHRE

REFRESH MATERIALIZED VIEW view_name;

o RERIFTYMLARE
REFRESH INCREMENTAL MATERIALIZED VIEW view_name;

o MIBRMILALE

DROP MATERIALIZED VIEW view_name;

o FEFYIHUIE

SELECT * FROM view_name;

SEREE

e view_name

ZRZAIMHARES .

BEEE: FHH, EFSRRGRGEZIE.
e AS query

—/NSELECT VALUESER ST & —ME1TFRE IFAISELECTZ VALUESEIHRY
EXECUTEES .

aN]
- fEErBA R

gaussdb=# set enable_default_ustore_table=off;

- ESEUE.

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

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

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

--IRERIFTIARE .
gaussdb=# REFRESH INCREMENTAL MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

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

3| 3
(3 rows)

- EAHEE
gaussdb=# INSERT INTO t1 VALUES(4, 4);
INSERT 0 1

-2 ERIFERE .
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gaussdb=# REFRESH MATERIALIZED VIEW myv;

REFRESH MATERIALIZED VIEW

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

--HHBRADCIRE, MIPRZE.

gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;

DROP TABLE

MAERRAS 01 (2025-02-12)
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RO
EX
et
48

BEESEHETN

IREE S EEIA

2.1 ZESFEEIHE

ERWHE R, SENZERARPEIGERMTEIN . ESERERERERR
FURBA Eas FHAFPRIFSFARIPIERR, REMEER . BRFEEUANREEEITIRE;
EiH—, BSEEFEILUSEIRUHS TRISRERIMRDE, BISLNEERGE
g%ﬂﬁ%ﬂ?&%ﬁ%ﬂ%ﬁ&iﬂﬂﬁﬁﬁﬁ:‘%‘o BESHFEERRBMARRE L HIEINFESE
FigiaR.

hnzEtEsy
SESHIBEFERSRINEIER, INBEEGERIMNR: HiE. 72PN EEA,
AT 233N RAINE:
° ﬁﬁ
a. ESQUEEFOESHIEIE, LLANINSERT..VALUES ('data)i&izHE 3 data's
b. IEMNEIEERSZIFREMNEIRDER, tLAIMITSELECT. & EIREIIEITLE
R,

ESHIREESAEIEIRXISQLIE R T IIESIREIREHRTING , XNEIEERS
imiREIRYE T INESRIERE R THEE

o FIESH: HUEMSIEAHITINE, FIEAREUEERNEMSBRARFISA,
SRR N AR AR S5 U o

o EFP: JUEAREZANE, TEPHRINIEINEEEENFFE, HIEFEEK
N=BHESNEPEREIRE, LISCIINSIE RTINS
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—. ERERHEMR: B, BPEEEIERRSTEREER. EHERNA
&, BESHOEZRNSE, LUHETREEER.

—. WITDDLIMER: EAME:, B {FERESEIEENZIIEEMORE X A5
H5A, AEENEKFIEERPEIIANET, EXFZHAIZHEIES, Fih
1a)_E—PNERAERRIERREA .

=. WTDMLINE:: FECIENZERE, BRUEENITESEARRFINSERT,
SELECT. UPDATE. DELETEZEX, HUREIRISBNMRIE L—MERIINZEEX B
XIHINZRZ R EIEH T INRRSS

g, EEMER: OB INER. FIEBIIEER.

;i 2] BEA HMIREEH I EFEEEE IR IR
[ | mEms
— ERESHBME —
| |2 e mEEEmnn
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B
o
4

2IRETES

EREZFRMER

BERERESEIRER, [ERINPEREERSEREL—NEERR, EHA
T

o WHARBTI=

a.
b.

BERKS: HAEAREN, EMHERKS.

BUEEFTAF: ERFEN"BMINERS", " BAF"$, BT ERF %HE
EU@—/NAMH%F', IREIAMERS, FHIAMABRIREER"SIEINZRS 1Y
PR

soatkms L - |
120
_ all®
AR BEEDEE B
“@ Q .

susEn

SRR ERDEERIE, &FAMBR'ERSR, ERHMLE—Z
BIZMIAMARHEITER . FERFYIEZIAMARK

BRI R EAEE"TE, FEd eIEER RAEEMIE
A, BEZER,

SEERAID: HINCIRERARE, SOERPIE1MERI0. EEEER
EARIBTRS, REETEAD, HEERRIE RestfulizOIAEZE
4.

BENEEHED C  wpEm o o e
3
=2 1@
Q
L T

defalut

FERERRE, FHYERNESHIERRNSH, LLNAMARE., IBIDF
2, LAZZIHRMBMINEL, BHSNRZENSHIHESHEETRR, &
BEHEP—MSEE . FTIRSBRNEIITIREIX LS

o HX— akskiAiE

a.

AK, SK: BEER®HI= ‘BHIE8” , BRAaLBBFPE, #A “BiE
e, R R, @Y “HEihaEA” SIEBAKSSK, tlESE
T#HZ$A (BIAKSSK) .

- R
= semr i ©
5] CICRE ]
SAhRA 01 (2025-02-12) RS © ARITTERARBIRAE] 8




=HUEZE GaussDB
15148r (&=l _V2.0-8x) 2 IR EESEHEEN

b. INHID: EEIEFIEH, BRALARFRE, FHEA “BROELE" , B
& “APIEIE” BDRJ#EI “INEID” .

o R

o RAD = FERE |=
c. KMSHRSSEtbE: https://kms.IJRH.myhuaweicloud.com/v1.0/IREID/

kms,
o HARZ KSEIBIAIE
a. IAMAFRFZ. k5%, INB. IMBID: FEh=iEHEead, BEa tHEAR

Z, FHEAN “BrVELRT , AR TEMRRE, ZREaSRE4NSE:
IAMABRZ. kS8, INH. IRAID,

o, R @ =Hs

}
b. IAMBRSSSEHEE: https://iam.JRH.myhuaweicloud.com/v3/auth/
tokens,

c. IAMARFZE: IAMBREYRAZD,

d. KMSHRSSEEHE: https://kms.IJRE.myhuaweicloud.com/v1.0/IREID/
kms,

2.2 {$H gsql B{FESEURERE

H4T SQL BT
PATATSQLIEDR, FHRRERRAIEMTEER, HANDEHRNSH.

ATLAEBAIHRITIAERA, NENAERESEEREEX, SF=1MR: £
DDLMEZ. {ERDMLINE: . BEMER.

SR ERNERE, FBRE-CEHABREETHX

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

E= MkeyTypeFfFeaFHin, ABRINEIT, FERNTHE, Blgsq TEXFIRA]

ERRZFFHRNEL T, RMAESRHNSHINHESHEETE, EFREP—H
p=E= v

SASERRAS 01 (2025-02-12) WRIERE © LEARITERARERAF 9
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e AIEAST— akskiAiE
gaussdb=# \key_info keyType=huawei_kms,kmsProjectld={Ili § I1D},ak={AK},sk={SK}

SHERE: EREZBMERNE TWEEREMEXSE: IBID. AK. SK,
~fl: \key_info
keyType=huawei_kms,kmsProjectld=0059929e8100268a2f22c01429802728,ak
=XMAUMJY******DFWLQW,sk=ga6rO8lx1Q4uB*********2gf80mulzUX

o IANESR_ IKSZERIIAILE
gaussdb=# \key_info keyType=huawei_kms,iamUrl={IAMBR33 &1t} iamUser={IAMEF
£},iamPassword={IAMA P Z%3},iamDomain={MkS5%3} kmsProject={ITH}
SHEREL: EREZBMERNE TIERBEXSE: IAMARSS 28I, IAMBF
A. IAMBRPERE. kS8, 8.
M \key_info keyType=huawei_kms,iamUrl=https://iam.example.com/v3/
auth/
tokens,iamUser=test,iamPassword=********* iamDomain=test_account,kmsProje
Cct=xxx

FE]3 ENEER

FEEREZEME, BHRSEENFAFETER, MITAEER2EEEHEX
SEFEERIEES, BHELGHE. ZEXFEEsE: (FLRiERE) $ “SqQL
2% > SQLiEj% > CREATE CLIENT MASTER KEY” EZ15,

gaussdb=# CREATE CLIENT MASTER KEY cmk1 WITH ( KEY_STORE = huawei_kms , KEY_PATH = '{KMSBR%%
S24b1H}/{Z5$8I1D}, ALGORITHM = AES_256);

CREATE CLIENT MASTER KEY

o  SHFREL: EREZRMERNE T UMIIREII TS24 KMSERSS sttt 58
ID,

KEY_PATH7R=fl: https://kms.cn-north-4.myhuaweicloud.com/
v1.0/0b59929e8100268a2f22c01429802728/kms/9a262917-8b31-41af-ale0-
a53235f32de9

$RA TEXINER

FZAR E— S EX TP, iFMEESE: (FAERE ) “‘SQLaE >
SQLiEj% > CREATE COLUMN ENCRYPTION KEY” &5,

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

SIS EXINEZR

ARpBId, BIIEEEERFnameflcredit_card AIZT!
gaussdb=# CREATE TABLE creditcard_info (
id_number int,
name text encrypted with (column_encryption_key = cek1, encryption_type = DETERMINISTIC),
credit_card varchar(19) encrypted with (column_encryption_key = cek1, encryption_type =
DETERMINISTIC));
CREATE TABLE

H$IR6 JIMNTRHITEAIRIF

-- EINERSNEE

gaussdb=# INSERT INTO creditcard_info VALUES (1,'joe','6217986500001288393');
INSERT 0 1

gaussdb=# INSERT INTO creditcard_info VALUES (2, 'joy','6219985678349800033');
INSERT 0 1

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

+ +

1| joe | 6217986500001288393

M HGERAS 01 (2025-02-12) WA © EARTERABIRAE 10
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-- EIINERPEE
gaussdb=# update creditcard_info set credit_card = '80000000011111111"' where name = 'joy’;
UPDATE 1

-- [ERPEFIE—IIINES

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

-- NEHIBR—5IINE5
gaussdb=# ALTER TABLE creditcard_info DROP COLUMN age;

ALTER TABLE

- NESGZRHEIERRES.

gaussdb=# SELECT * FROM gs_client_global_keys;

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

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

(1 rows)

- NEGERHERFIZHRER.

gaussdb=# SELECT column_key_name,column_key_distributed_id ,global_key_id,key_owner FROM
gs_column_keys;

column_key_name | column_key_distributed_id | global_key_id | key_owner

+ + +
cek1 | 760411027 | 16392 | 10
(1 rows)
- BEERPINTER.

gaussdb=# \d creditcard_info
Table "public.creditcard_info"

Column | Type | Modifiers
+ +
id_number | integer |

name | text | encrypted

credit_card | character varying | encrypted

ST BEMR

-- pRINER .
gaussdb=# DROP TABLE creditcard_info;
DROP TABLE

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

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

.

2.3 {58 JDBC {EZESHIERE

BLE JDBC IXzh

1. 3RBUDBCIRzNE, JDBCIKEMAENR(EARISE ( FAiEm ) F “‘NEBREFFAHK
2> BEFIDBCHER” &~ NARFHAHIE > #AHSE > IDBCEBUE” &
To
S EIRESZIFAYIDBCIRENE S9gsjdbed.jar. opengaussjdbc.jar. gscejdbc.jar,

- gscejdbc.jar ( BEMNSZIFEulerOSIRIERE ) © £EEH
“com.huawei.gaussdb.jdbc.Driver” , HUERESEZERIurlBIZ S

STRERRA 01 (2025-02-12) IR © ERRBRABRAT 11



=HUEZE GaussDB
15148r (&=l _V2.0-8x) 2 1R EESHEES

“jdbc:gaussdb” , BRIASIETHFERLRNE . AERYavaftiBBIEAIAE
HFgscejdbc.jarg,

- gaussdbjdbcjar: F2EZH “com.huawei.gaussdb.jdbc.Driver” , HiEZEIE
ZROurlgigRm “jdbcgaussdb” |, IHIRENER B BESHIEEZENNEMY
INRRZARRAVKREE, FEFaIBECELD_LIBRARY_PATHIRIEERSE

- gaussdbjdbc-JRE7 jar: FE3EZA “com.huawei.gaussdb.jdbc.Driver” , %
EEEEZERurFIZ A “jdbcgaussdb” , EIDK1.73RE{FFEgaussdbjdbc-
JRE7 jarfd, IARaNE 2B+ BB SRR EINERIINRRERXAKEE,
FEEFEPECELD_LIBRARY_PATHIMET S,

(MEEY::
HithFeA M B5HIRESSDBCRE A IFE MRS HIRah & gsjdbcd jar .
opengaussjdbc.jar,
o gsjdbcdjar: 2427 “org.postgresql.Driver” , HIEEEEENUrBIE S
“jdbc:postgresgl”
e opengaussjdbcjar: FZEZH “com.huawei.opengauss.jdbc.Driver” , HiEEZEEERI
urlgil “jdbc:opengauss”
2. HBcE&ELD_LIBRARY_PATH,
A S ERIDBCIREIEA, BEARERSEELD_LIBRARY_PATH.
- f{$Mgscejdbc.jarikzEAT, gscejdbe.jariRaiEHESHIEEZENREIES
BiEHEZERT, HEARESEEERLIRERIHEMS .
- {#Hgaussdbjdbc.jar. gaussdbjdbc-JRE7.jar. opengaussjdbc.jargy
gsjdbcd.jarly, FERATHEEE R IGaussDB-Kernel #HiEFEIRAS IBIER

FEhRAS_64bit_libpqg.tar.gzE4EB B EEHEERR, FBlbSERRFER
FRKR, SIIZELD_LIBRARY_PATHIAEZ =R,

A E=

BRI =FEAIDBCRENEATEES System.loadLibraryi¥ R, LARIAIEDS
£LD_LIBRARY_PATHRSE—LSCEERIXANEERIR, BN ERMIBRIE
HNEFSKIBENERIZR . BERITHEHZEISE]java.library.path, TES
LD_LIBRARY_PATHHISE—L 0812 IRIF—3 o

{#Fgscejdbc.jarfy, jvmilEclass)GREMRE AR ZRlibstdc++E, BHFREST
gscejdbc jars BNEFIZSEIBFIRHAIsSE ( BiElibstdc++EE ) EIFPIZERT
LD_LIBRARY_PATHEEZ T . WIRIKHESINE RREMRARLE, NEXIZTIXEE
K, BEXEARBRREIERFER.

#i7 SQL 15T
ERITATRISQLEDZA, BRIREHRIFME: HE&EME. BEEME.

AL LATBAIRITRIENRS, NENAERESHEREEE, SE=1MKR: EH
DDLMEZ. {ERDMLINE: . BIEMER.

IDBCH A B SIEESIFSIRIE—BIIEDIESE ( FFAIERE ) © “‘NEREFFAZGE
> EFIDBCHE” &1,

o ESHIEEEZRSH
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enable_ce: StringZ£8!, HhRigEenable_ce R AHBEBEFX,
enable_ce=1XTXIFESHEEINEREES, enable_ce=3FXkREESHEHETA
BENRIEM EIFNEFRE L EE

/] LA FafBILAgscejdbe jardksh /ot , WNSREAEMIRENE, NEIEIRNESNEUREERAIurEIS .
// gsjdbc4.jar: 2529 “org.postgresql.Driver” , HEEEZEAIurlEiZEs “jdbcpostgresgl” .

// opengaussjdbcjar: E£2£EZH “com.huawei.opengauss.jdbc.Driver” , HIEEEEZIIurlBIZES
“jdbc:opengauss”

// gscejdbcjar: E2EZ7 “com.huawei.gaussdb.jdbc.Driver” , HiEEZEZEAIurlFiZEs “jdbc:gaussdb”
// gaussdbjdbc.jar: F2EZH “com.huawei.gaussdb.jdbc.Driver” , HIEEEEZERIUrlBIZES
“jdbc:gaussdb”

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

public static void main(String[] args) {
/] Bk
String driver = "com.huawei.gaussdb.jdbc.Driver";
/] BUEEEERIRIART . enable_ce=1 X R"IIFESEFETAEREED .
String sourceURL = "jdbc:gaussdb://127.0.0.1:8000/postgres?enable_ce=1";
/] TERIEZZEUSER, PASSWORDS BIE BT .
String username = System.getenv("USER");
String passwd = System.getenv("PASSWORD");
Connection conn = null;
try {
=)
Class.forName(driver);
/] BUEiEsE
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
/] BIEBETNR
Statement stmt = conn.createStatement();
[ RERREERNSH
[/ Wb ER2M SR, IR 1 M5 TURIR]
[ WNEBT— akskiMiE (£ EZSAMEBNE T AAREMEXS4: IBID. AK, SK)
conn.setClientinfo("key_info", "keyType=huawei_kms, kmsProjectld={IRE D}, ak={AK}, sk={SK}");

/* Al
conn.setClientInfo("key_info",
"keyType=huawei_kms kmsProjectld=0b59929e8100268a2f22c01429802728," +
"ak=XMAUMJY*****DFWLQW, sk=gabrO8Ix1Q4uB*********2gf80mulzUX,");
[/ NERRZ RSEGIAE ( EREZBMENE 7T UUREMEXR S5 IAMARSSEgHELE . IAMBR
Z. IAMBFZERE. kS5, I8 )
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"iamUrl={IAMBRSS2E1/E1EY," +
"iamUser={IAMEF{&}," +
"iamPassword={IAMFPZf3}," +
"iamDomain={lkS4}," +
"kmsProject={IRE}");
/* B
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"iamUrl=https://iam.example.com/v3/auth/tokens," +
"lamUser=test," +
"lamPassword=>*rrkksak 1y
"iamDomain=test_account," +
"kmsProject=xxx");

*

/| EXEFHERR: anklAERPEEF, TBITHS

[ EREEESANRNE T AIREGN TSH: KMSERSSS:ithik . Z5HID
int rc = stmt.executeUpdate("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE =
huawei_kms , KEY_PATH = {KMSHRS3281thit}/{Z$AID}Y, ALGORITHM = AES_256);");

*

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

RRE: EEMEZIAMNE, ZBRERSEEMHFEERNH, IITRNEER2EEZHNEXEE
FiEEHIEES, HELEAE

127~: KEY_PATHREiES%E: (FAISrm ) & “SQLE# > SQLEX > CREATE CLIENT

STRERRA 01 (2025-02-12) IR © ERRBRABRAT 13
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MASTER KEY” ET5

/] EXFIINZESA

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

/] EX IR

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');");

/| EENNER

ResultSet rs = null;

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

/] HIERINZEZR

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

[/ BIBRFINNZZESA

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

/] BERE Pk EZA

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

/] RIANBDITR

stmt.close();

/] RiAliERE

conn.close();

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

}
}

MR

o @@JgBC} REESEUIRER, — M UBEEENRYN— %2, B, FR%ETEIRE
SELHZE

L {éﬁHJDBC}%{’EEIu\ﬂ;ErHj Tﬂconnectionﬁ IU\EBEﬁ}-EERE Eﬂpj?ﬁlnﬁﬁlsvalld
FiEfRiEconnectionBEIEIFE LR EIESEEHIE, HINREFRIESH

refreshClientEncryptiona1 (BRIAMEN1T), EREEFIRRIEESEEAST,
refreshClientEncryptionS#m] LUZE #0,

AA isvalid FiZRIFREFRG

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

/] TES &R conn2 R BIEE PR E A

// conni@3EMisValidRlFiER, RlFrconn1ZHERE
try {

if (!conn1.isValid(60)) {

System.out.println("isValid Failed for connection 1");

}

} catch (SQLException e) {

e.printStackTrace();
return null;

}

PTESHFEEXRE

HUREEEREEOPgConnection R BIFEMEEIEN, LN EESHIEENESEEE
SORTRR , MRBEIREIEEN(E, &idschema.table.columnikZ 233234 M AYINZZS
FHREIHFEIREIESRE,

M HGERAS 01 (2025-02-12) WA © EARTERABIRAE 14
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2 REESEHEEN

2 2-1 #Fit¥ com.huawei.gaussdb.jdbc.jdbc.PgConnection EREIEC

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

HiER IR [EHESER Z#5IDBC 4
decryptData(String ClientLogicDecryptResul | Yes

column)
SENBE:
e ciphertext
BERBNE
e len
BXKE., SBE/NFEFRESXRER, BERM,
e schema
INZEFpR/Eschema&FiR .
e table
INZ%FR/Etable B TR,
e column
InZz3 R @ columnZ iR,
() % R8

TIBRALIBERID, (BRHEE:
o ENRKENSLLELIREK

e schema.table.columnigEEMINIZSY, IEPGREREISEIINETIRIRIGEIESEE

& 2-2 #E com.huawei.gaussdb.jdbc.jdbc.clientlogic.ClientLogicDecryptResult ERZL

=0
B EENE | ik %i%IDBC4
idl

isFailed() Boolean | REEREELM, HEM | Yes
R[E|True, HMIRE]
False,

getErrMsg() String KREERIREE . Yes

getPlaintext() String SRENfRZZ FRRYRAS o Yes

getPlaintextSize() Integer FENfR R R RIBR S Yes
E.

getOriginalType() | String SREVINZZIRIRIEEAE | Yes
R,

/| BRAEESEE . BERBSHMSIREENE, IERZEONEGTHS

import com.huawei.gaussdb.jdbc.jdbc.PgConnection;

SASERRAS 01 (2025-02-12) WRIERE © LEARITERARERAF
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import com.huawei.gaussdb.jdbc.jdbc.clientlogic.ClientLogicDecryptResult;
/] connIEIERE
/] VRREZPgConnectionfiYdecryptData 5 iAX B H{THER, B SMEMEZEXNENZES, FiRE
HFaEiERE

ClientLogicDecryptResult decrypt_res = null;
decrypt_res = ((PgConnection)conn).decryptData(ciphertext, ciphertext.length(), schemaname_str,
tablename_str, colname_str);
/] MBEIREIEREBERINESE, KWARBUREESR, MINRESHAN R KEMRIAEIEZEE
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()));

HATINZRAITRE SQL 50

// A ConnectioniprepareStatement /5 £ IR FRFE DT .

PreparedStatement pstmt = con.prepareStatement("INSERT INTO creditcard_info VALUES (2, ?, ?);");
// VF3PreparedStatementiisetShortiREE% .

pstmt.setint(1, 2);

pstmt.setString(2, "joy");

pstmt.setString(3, "6219985678349800033");

// VFBPreparedStatementiiJexecuteUpdate /5 &M TFRERIZESQLIER .

int rowcount = pstmt.executeUpdate();

// JEF3PreparedStatementficlose 5 & X AFRZIEDNIR

pstmt.close();

HATINEZRAOHE IR F

// VFBConnectionfprepareStatement 55 BEEFRRFBDTR -
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#, LAKIERaddBatchffiAizSigE<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();
}
// VFBPreparedStatementfJexecuteBatchJ5 & THIAME .
int[] rowcount = pstmt.executeBatch();
// VFBPreparedStatementiiclose 5 &K AFRFBEINR
pstmt.close();

2.4 (£ Go IXEIRIFESEUER

HITATRISQUIEDRT, BIHRERRIEMRERH, FHRANNRERERNSH.

ARTLATBAIHRITRAENR, NENUERESEEREL, SEZIMER: EEM
BR. {£FIDDLRER. {EFADMLEIER

TSR R

RS HIEEEEFAGoIREIE openGauss-connector-go-pq, JRENE RIS
LN, EEEREHEENGORMFEEREA TR, INEERENREEE.
BRGoIRaIFRIESE ( FAklsm ) P “NARFARHIE > ETGokmAR” &
. B, HIRIERELBZRE7.3LL ERARIgcc,

M HGERAS 01 (2025-02-12) WA © EARTERABIRAE 16
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GOIRFNZIFESHIBEIERIRIE, TEREESIFIESHenable_ce, FRITERIFTR
INt5xE-tags=enable_ce, FHAREEE/9GaussDB-Kernel HIEREMRAS IRIERFRA
S_64bit_libpg.tar.gzRIEFERAIHEEBR, FHEIDMHFMERRER, HINIE
LD_LIBRARY_PATHIMEZEH . BSRERGIIT:

/] LARip:portAfl, AnBILARFEMNEBGREFERMEEEF M, ETARFENSEERERERIREFED
EMETESMEREESERHTIRE)
func main() {

[ REIBREEPNSH

[ b ER2M TSR, R 1M TURNE] :

[ WNERBT— akskiMiE (£ EZSAM RN T AEBREVEXS4: INBID. AK, SK)

kmsarg := "key_info="keyType=huawei_kms, kmsProjectld={IRE D}, ak={AK}, sk={SK}""

// ~#: kmsarg :=
"key_info='keyType=huawei_kms,kmsProjectld=0b59929e8100268a2f22c01429802728,ak=XMAUMJY******DF
WLQW, sk=ga6rO8lx1Q4uB*******2gf80mulzUX"

[NERRZ WEZEIAE ( ERFEZENMENE 7T ITREVEXSE: IAMBRS St IAMERS&. IAM
BFZER. kS8, I8 )

kmsarg := "key_info='keyType=huawei_kms," +
kmsarg := "key_info="keyType=hcs_kms," +
"iamUrl={|AMRSS gttt} +
"iamUser={IAMFR&Z}," +
"iamPassword={|IAMEFZf3}," +
"iamDomain={lkS3}," +
"kmsProject={IRE}'"
i
kmsarg = "key_info="keyType=huawei_kms," +

"iamUrl=https://iam.example.com/v3/auth/tokens," +

"lamUser=test," +

"lamPassword=>rrkak 1y

"iamDomain=test_account," +

"kmsProject=xxx"";

*

/

*/

hostip := 0s.Getenv("GOHOSTIP") //GOHOSTIPIE \IFEZTEHIIPHit

port := 0s.Getenv("GOPORT") //GOPORT AB NIMEZEAIport

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

passwd = 0s.Getenv("GOPASSWD") //GOPASSWDWAE KB SR

str := "host=" + hostip + " port=" + port + " user=" + usrname + " password=" + passwd + "
dbname=postgres enable_ce=1" + kmsarg // DSNi%E$#ZER

// str == "gaussdb://" + usrname + ":" + passwd + "@" + hostip + ":" + port + "/postgres?enable_ce=1" +
kmsarg // URLiERES

/] SRENEUE R E R AR
db, err:= sql.Open("gaussdb", str)
if err = nil {

log.Fatal(err)

}
defer db.Close()

/] OpenEHEUNRIIIESH, Pingl XA BEHIERREES!
err = db.Ping()

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

] ERREEPMEBNA TR TS5 KMSIRSSS&ttlE . 551D

_, err = db.Exec("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE = huawei_kms , KEY_PATH =
{KMSBRSZ Sttt} /{Z74AIDY, ALGORITHM = AES_256);")// KEY_PATH:fl: https://kms.cn-
north-4.myhuaweicloud.com/v1.0/0b59929e8100268a2f22c01429802728/kms/9a262917-8b31-41af-a1e0-
a53235f32de9

/] BRE: TEEREREME, BERSEEMHFEEESR, WITAEEREEEEHRVEXEEFEESURRE
F, HELAEEE
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// #27=: KEY_PATHIERiES®E: (FAIER )+ “SQLES#E > SQLIEX > CREATE CLIENT MASTER KEY” &%
/] EXFNZ=5R

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

PITESFEERNERBRINED

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

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

if err !=nil {

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

}

}

HRATINZERAVFYRE SQL iIEG

// A FADBSLAIRSPrepare /5 L BB FRIRIFITSR

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

/] EFTRRIERTRAYEXec T iEGBES EFHNITSQLIER

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

HATINEEZRAY Copy In #RIE

// VAFADBZEfAIBegin. Prepare5iABIERESIR .. FRIEWTR
tx, err := db.Begin()
copy_stmt, err := tx.Prepare("Copy creditcard_info from stdin")
/] FERRBHANA RS NEE
var records = []struct {
field1 int
field2 string
field3 string
H
{4, "james", "6217986500001234567"},
{
field1: 5,
field2: "john",
field3: "6217986500007654321",
%

}
[/ EFTRRIERT RAYEXecH AP ES EFHMITSQLIER
for _, record := range records {
_, err = copy_stmt.Exec(record.field1, record.field2, record.field3)
if err = nil {
log.Fatal(err)
}

}

/] FABAESIIRNCommit T Z=HESIER
err = copy_stmt.Close()

err = tx.Commit()

STRERRA 01 (2025-02-12) IR © ERRBRABRAT 18
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5518
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Ek}
&t
48

(AR
SHIGoIKEICopy INEAIFIERLIR, (NEEERSPEIMRIFES AT,

2.5 IR SZEEE

EN[EIE: RS
F 3, @S key infoil@ BiHTIMNIESEE RIS

1. {EMgsqlRT, @idiTans\key_info xxxiZ & .
2. {FF3JDBCHY, \EiTiEES#conn.setProperty( “key_info” , “xxx”

AFRIFEIRFRES, EFEINREREFHNIREHIEZRNSH.

4

A R

_>ﬂﬁa§1ﬁﬁﬁgmﬁg;grﬂj __I-IU\HQ-ltﬁjlj_;io yﬂ%l«)ﬁﬁ%ﬁﬁ?ﬁﬁfﬁﬁﬂ% /u\ﬁ
B, BINKA’ key info’ BLE

FRRFARNETERENHUNT:

export HUAWEI_KMS_INFO='iamUrl=https://iam {IR B }.myhuaweicloud.com/v3/auth/tokens,iamUser={|IAM
FAF},iamPassword={IAMFFZ#3},iamDomain={lkS+Z },kmsProject={IRB}'
#iZHEEPRIERFBERESICRRETEPNEHESR, FRIEFEERATEE,

BUtREEEOREHERINETE, FEESKRESENT:

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

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

HMEREIRRRSSHISHAIRIE

LHEIEERINA DN ZASIRRSET, MR GENENZERS, E5REE
RN 52 ERRSS @I httpsiEiEnY T i2, TLJICALE%LIIE&.%HHE%E%E'J EtE. A
It, HREIEECALEY, NMRKEE, BASKIEEARSHEM . APNBUWET
HSBECAIED.,

[ Wahry
fEkey_infoS R0, EIMEBEXSHENT .
e {FFgsqlh

gaussdb=# \key_info keyType=huawei_kms,iamUrl=https://iam.example.com/v3/auth/
tokens,iamUser={IAMEP£3},iamPassword={IAMF P 25#5},iamDomain={Ik =73 },kmsProject={IR
B}iamCaCert=/#&12/IAMBYCAIEH 344 kmsCaCert=/#&12/KMSHICAIEF 314

gaussdb=# \key_info keyType=huawei_kms,kmsProjectld={If1 B D} ak={AK},sk={SK},kmsCaCert=/it&
2/KMSHICAIEB X 4

e {EFFIDBCHY
conn.setProperty("key_info", "keyType=huawei_kms," +
"iamUrl=https://iam.example.com/v3/auth/tokens," +
"iamUser={IAMBFR{&}," +
"iamPassword={|IAMFBFZ3F3}," +
"iamDomain={lkS3}," +

MHGERAS 01 (2025-02-12) WA © EARTTERABIRAE 19
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N TON

"kmsProject:{IﬁE}," +
"lamCaCert=/#&12/IAMBICAIEB {4, " +
"kmsCaCert=/F&#Z/KMSHICAIEFIZ{4");

conn.setProperty("key_info", "keyType=huawei_kms, kmsProjectld={IREID}, ak={AK}, sk={SK},
kmsCaCert=/2&% /KMSE’JCAlE:BSZ{LT- ";

SREVIEH

KEFS N EEIE BN T H ML MAICAIEH, FHEMATEBSHINGE., 25K, EW
https://www.ssleye.com/ssltool/certs_down.html&RZ ikt Ba T E CAIE
PrIIHAEE, EARERAMIRMEFEFEREL MK, SHCAEBLEEREFER. FrlL,
EIWERDNISSE FECAIER . FEHARUT:

A EE

AT ERArestfullE 1A aZEIRS , JENEHERMANZOXRAYurlET, TR TIAE
Bchpyk M TIE, EREMEELMAIERT, Nttt R EIRmiBa TECAILER,

LB BMANEE: FITRGER, AEAREETD, SREAIAMIRSSSIIFIKMSIRSS 251t
b, HHERENS SN EREZBAMER.

FE2 SRR EBXMANEEE, HRISSUEEBAXER, REESRKINETR, HEHE

EFIEPHS.
&« (&} Elam.cn—no|‘th—4.myhuawei{loud.comh@ja uth/tokens

{"error_m=g”: “Incorrect I&N authentication information: x-auth—token not found”, “error_code”

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

{"error_msg”: "] iam.cn-north-4.myhuaweicloud.com X th—token not found”, “error_code”
8 EEEREf »
@& Cookie FIMTEEEE ¥
o PRhgE £

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

[Merror_msg"™: "l & =g % th-token not found”, “error_code”

iam.cn-north-4.myhuaweicloud.com

@ EEERen
SR FSES (MITENERE

) Fesit, THEE

|.||]] f,]

£33 SHIEH: AIEPEERH, JSEIIEBDARSE, NEZEHBA L—RIES
BIR], BFZEBHRESH, ErIEZEMIERXY, BIFZANEBNHF.
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IEBES®E: *.cn-north-4.myhuaweicloud.com

JEEIG) | HHEEED)

I
uIIF

4]

(&
il
o

AAETE

GlobalSign

GlobalSign RSA OV 551 CA 2018

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

ke

i
i
ki
I

ng
Wi

FEE

WA _HEES: SSHAOES LEERME, HEET LRSI,
R

2.6 ESSTRE/FETE

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

RE/FEERRELSE (FPREE) F ‘AFRFEEXRY ST “FHEdR” &

-
To

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

EGRERFRENASE (FAER ) F “RAERNRZNE > Rk >
GS_ENCRYPTED_PROC” &5,

NiERAS 01 (2025-02-12) RIS © LATITERARERA 21



=HIEZE GaussDB
e (&t v2.0-8x) 2 IRETSE EEE

BIEHITS

LB

g

S$IR3

KNSR E/FiEg Tz
IR, AL EES ISR gsqURlFESEIRE.
BEINEE .

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

HBARUE.

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

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

BRI IFESEEE L,

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

CREATE FUNCTION

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

BEGIN

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

END; $$

LANGUAGE plpgsql;

CREATE FUNCTION

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

gaussdb=# SELECT f_encrypt_in_plpgsql('Avi', val2=>'1234567890123456');
f_encrypt_in_plpgsql
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StifEr (& v2.0-8x) 2 REFTHEEN
(AR

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

E=g&aEOF, Wdbe output.print_line() FEARSSIR+T ENia LBV O A MR RIRIE,
AT 05 SRS B sm AL Al B SRR SR 2 B R S TED i R L BV I BB -
:‘_—:'liﬁfjh‘ﬁzﬁlz&*ﬁl/f?ﬁ%ﬁﬁﬁ’ﬂLANGUAGER‘ﬁ%SQL*Dplpgsql, A IECHAVAZE {5218
ATIFERY/FEE R TEMEIGNZSINRE/ FiEdiE.

HBIMRATZFdefault. DECLAREFFAZEIRFHIME, BARSIFXIDECLAREFAYRENE
WITHEZ, BRAUUENTRENBESASE. BEsEckABER.
ASZtEgs_dumpdiE R ANEZFI R function T &1 o

AAFERHFEI P EIERFH .

ZhR AR SRS TSR A ST I 2 .

S AT R/ IR T plpgsqiESXNERHTEN, IFEEXEHRFHESIS
AYIETRCREATE FUNCTION AS  “i&iX=EfK', BJLUFCREATE FUNCTION AS $$1EiXFA$
$1KE.

R EESEEEIRY/FHEEIEPHITEXINZETIENBIEE, SEXCIEINER, &
monzsl, BFHTREERERSR, BERimEFINMEEEERIFER, SWHEREE
A R EE Fin &S EF A BT LARHZ SN ZHRAE o

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

A EHEABSEIEZLT ( byteawithoutorderwithequalcol. byteawithoutordercol.
_byteawithoutorderwithequalcol. _byteawithoutordercol ) SJZ2EREFNFMEITIE
FSRHEREBEGMNERE, FXIFREIAFHEAIITRELER, JRETURN [SETOF]
RECORD, BJLAEFIIREII#ERTTBLEREN, WIRETURN TABLE(columnname
typenamel,...])

BSSSR SR INE R BT R R R FRgs_encrypted_procHiRINSHRIMATINEESAY
OID, EtMFFXREERRBRTELEESREMLY, FTEEMEIEETRY

N5k 01 (2025-02-12)
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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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- hash_ins hash_del
DELETE = (V) Ip&R{THIhashiE,
UPDATE V) FIEANEIER | (V) MBRENZ{TAYhashiE .
hash{&.

BIFSR

SR

B EE.
fIan, elEppEE ledgernsp,

gaussdb=# CREATE SCHEMA ledgernsp WITH BLOCKCHAIN;
[MARY:E

MRFECEMEERNHERZBER AHEREL, WFEigEenable_ledger&#Hon,
enable_ledgerZBiASEHoff,

R E SR T eI E R

fBlan, elEMGEX A% ledgernsp.usertable,
gaussdb=# CREATE TABLE ledgernsp.usertable(id int, name text);
BENENAFRREEREXNNAIBRHEREN

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

HATEERIT:

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

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
Options: internal_mask=263

AR
PrERE LRI 2B MBI — N & shashfIR RS, FRLABGENRREERRATIESI1599,

$E|3 (ZHERPREIE.

fBEn, IPHEM A FEHfTINSERT. UPDATE. DELETE#R{E.

NH5hRZA 01 (2025-02-12)
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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
-—t +

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)

$R4 MFRFAR

SEPTEHMAKAEIEEE DRI, BENMTTZEBITINSE, SUIEER
HITSRIE R,

gaussdb=# DROP TABLE ledgernsp.usertable;
DROP TABLE

gaussdb=# DROP SCHEMA ledgernsp;

DROP SCHEMA

.

3.2 EENAHERIFICR
SRRt

o EFTEEFHIIEERIEEAHIIEERNRNEE,

o HIEFIEREET, AENHENEERERNT T —RIIE. B, SFRE, RIEE
EARRABIKNRIFICRERTE.

lf
i
iy
¢

e REHBAUDITADMINEMRIBER AT UEERARAFIREICRE . BXEIRER
P&@U@m)ﬂﬂ’w,ﬁﬁ, (FF&iEr ) & “BUREZRZE > BRPRAUR > AR

E'Ijo

o HTEEBXHREFMSEEEEEgs global chainZk, 1#{EH:
SELECT * FROM gs_global_chain;

ZEF101MFR, 8MFRISESN (FAER) F “RERMESIE >
R4k > GS_GLOBAL_CHAIN” &5,

o TAAFHRENGSEEETEBLOCKCHAINER FTHBEFHRE, BIER:
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Flan BB PERFrEREI Sledgernsp, F&Husertable, MXIRAIHFHEERZ S

blockchain.ledgernsp_usertable_hist:
SELECT * FROM blockchain.ledgernsp_usertable_hist;

BRBEREMNFER, BIFERIENIESIES-1,
(11 %88
AR HYENEZ—Mblockchain.<schemaname>_<tablename>_histfe, . HFHEN
BARPRERZHERITKEH AL A MRS BHEZKERS, XA
blockchain.<schema_oid>_<table_oid>_histl5 53 o
RMES TR
T EERHIEE, BERREESE (FAIER ) + “EREREN] > EEIEE > (FH

gsquEE” B,
TE2 HELBEXREFICH.

gaussdb=# SELECT * FROM gs_global_chain;

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

0 | testdb | omm | 2021-04-14 07:00:46.32757+08 | 16393 | ledgernsp | usertable |
a41714001181a294 | 6b5624e039e8aee36bff3e8295c¢75b40 | 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 |
Oaedbdeded2fcab5s | aa8f0a236357cacde5bc1648a739f2ef | delete from ledge
rnsp.usertable where id = 3;

ZEREE, AFRommESNT T =%DMLES, BFEINSERT. UPDATERIDELETE
2B1E,

$IE3 BEHERICR

gaussdb=# SELECT * FROM blockchain.ledgernsp_usertable_hist;

BERERNT:
reccnum| hash_ins | hash_del | pre_hash
+ + +
0 | 1f2e543c580cb8¢5 | | e1b664970d925d09caa295abd38d9b35
1| 8fcd74a8a6a4b484 | | dad3ed8939a141bf3682043891776b67
2 | f51b4b1b12d0354b | | 53eb887fc7c4302402343c8914e43c69
3| 437761affbb7c605 | 8fcd74a8a6a4b484 | c2868c5b49550801d0dbbbaa77a83a10
4] | f51b4b1b12d0354b | 9¢512619f6ffef38c098477933499fe3
(5 rows)

ERERER, APomm3dledgernsp.usertableRiBmAN\ 73REE, T 7 15LERE,
BEFEMIER T1178UR, RERIFR21TEIE, hashfEDS J731f2e543c580cb8c5ﬂ]
437761affbb7c605,

$R4 ERAPREIERIRIRS.

gaussdb=# SELECT *, hash_69dd43 FROM ledgernsp.usertable;

EIERNT:
id | name | hash_69dd43
-t +
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1| alex | 1f2e543c580cb8c5
2 | bob2 | 437761affbb7c605

(2 rows)
HRERER, ARPERPRIF2EREE, 54Pr9ICR—H.
-t

3.3 IRIGMK A EIE—E

HURRER

2
a9
i
4

BRIFE R

HIEEIESEiET, AEXMESEIEERT T —FRIE. B, KFERE, FRIAEESE
RIERABIR AR FICRER™E

o  KAKUIEERIGTHAE BRHRMHAFARIGED, £5IJ9: ledger_hist_check(text,
text)#lledger_gchain_check(text, text) . EHEAFEABRIGEO, (XERKRED
BRURIABIERIE.

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

SELECT pg_catalog.ledger_hist_check(schema_name texttable_name text);

NRBIEET, REGRE, RZNBREMEEF EET,

o RIGHENAFEX. ARHERNEBEXRE=EEE—HNZEON
pg_catalog.ledger_gchain_check, 1#{EA:

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

MRRILEY, REREL, RZNBRAEREFIRECS.

T RIPENFEledgernsp.usertable SEXIMAIHFREET—H .

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

BRERNT:
ledger_hist_check

S REPHEN AR RIB R HERFICRAVEREE —XIN, RIF—H

B E AR &ledgernsp.usertable SEXNAYHRRLAR £ BXRFH X F1ZER
HiEREE—H.
gaussdb=# SELECT pg_catalog.ledger_gchain_check('ledgernsp', 'usertable');

BEHERINT:

ledger_gchain_check

'EOERER, bR=FPXTFledgernsp.usertableFNERIFIFT—, REEELT

s

M HGERAS 01 (2025-02-12) WA © EARTERABIRAE 28



Z=HIEZE GaussDB
$5i1ERs (& v2.0-8x) 3 IRERAHIREE

3.4 ISR EERE

ElE=-S 5t
o REPREERLIEERNEEGHIIEERRIAE.

o HUEFEIERIET, FEXLEMEEENIT T —RINE. B, SEFRME, FIEE
EIRRABKRFICRERT %

o HIEECKIEMEERITHIFM#EEEZaudit_directory,

2
98
i
G

o MKAHIEEIHINEE B BRI mAPRIEIEO, 25079 ledger_hist_archive(text,
text)#lledger_gchain_archive(text, text) . MKAEIEFZEONEITEERTLIE
F.

o FARAFHEERAELO Ipg_catalog.ledger_hist_archive, 1&{EJ:

SELECT pg_catalog.ledger_hist_archive(schema_name texttable_name tex?);

WRYAERLIN, REUREL, RZUIRREBIEEFIRE,
o AR BXIRFAIZEOIpg_catalog.ledger_gchain_archive, 1#{EQ:

SELECT pg_catalog.ledger_gchain_archive();

NIRRT, REUREL, RZNBRAWREFRECS.

BIESER
ST SRR G SRR TIIRIRIE

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

PATEERAT:
ledger_hist_archive

FAR ARG INE I —REE:
gaussdb=# SELECT * FROM blockchain.ledgernsp_usertable_hist;
rec.cnum| hash_ins | hash_del | pre_hash

+ +
t t

3| e78e75b00d396899 | 8fcd74a8a6a4b484 | fd61cb772033da297d10c4e658e898d7
(1 row)

ZERFP|I T R BPHERSERI .
FE2 PUTERKRERSHERE.

gaussdb=# SELECT pg_catalog.ledger_gchain_archive();
PATEERAT:

ledger_gchain_archive

ERHEFRBLURFRRABMIEAN (FPEREE ) FHE:

gaussdb=# SELECT * FROM gs_global_chain;
blocknum | dbname | username | starttime | relid | relnsp | relname | relhash
| globalhash | txcommand
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+ + + + + + +
+ +
1| testdb | libc | 2021-05-10 19:59:38.619472+08 | 16388 | ledgernsp | usertable |
57c¢101076694b415 | be82f98ee68b2bc4e375f69209345406 | Archived.
(1 row)

ZERFR, ZSRPREBXRESHAI.

TR

3.5 BERAZIERE
AR

o ZRGHFEAEHITEERNEEAHITEERNRAIAE.

o HIEFIEREEZT, HAENLENEREERNT T —RIIE. M. NFRE, RIEE
S RAB IR RIFICRER £,

il
i
Tl
¢

o IERBRERIFHIRIAET, FE(FRledger_gchain_repair(text, text)ZE XS £
BXRFHITIES, F(FERledger_hist_repair(text, text)EOX AR AR FREFT
BE, EEERARERBXRENAFHERRIGEOLER Ntrue,

o (EERFHBEAEO NP _catalog.ledger_hist_repair, B{ES:

SELECT pg_catalog.ledger_hist_repair(schema_name texttable_name tex?);
MRMEERKTN, REREUESTEHAFHERhashHIEE .

i YWAPRHNITINEIDROPRY, AIfERZEARERFPRMAFHEREMR, 15
20 IkERFRRMAFHERER.

o (EELBXREMIEO Apg_catalog.ledger_gchain_repair, B{ES:

SELECT pg_catalog.ledger_gchain_repair(schema_name texttable_name text);

MRS, REREEETEPEBXREFIEERAIhash2F ],

IRERPRYENERXIREFLGE
ST NTHEERIETRIE.

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

BRERNT:
ledger_hist_repair

84e8bfc3b974e9cf

(1 row)

ZERRPSI T RERRERIES/NKI, EEEMIIBFHERhashiEEN
84e8bfc3b974e9cf,

2 HUTERKIRFIESRIE.

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

EIERINT:

ledger_gchain_repair

a41714001181a294
(1 row)
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RN, SEKREEERY, BIEA—RESHE, Hhash{Eh
a41714001181a2%4,

-

&S AFPRMABFHSEREZR

BEiEidenable_recyclebins#{#recyclebin_retention_timeZ2#{H/SIN[EIDROPINEE,
ERFRRIBARHBEERSZR. R~AIIIT:

e DROPHF%, XWHFPEHMITINEDROP, {FMHledger_hist_repairldfBFZ%E. BAF
RERFITREHRE
- SHEPERMITIAEdrop, {#MHledger_hist_repairXd AR ARFRHITRZRE o
gaussdb=# CREATE TABLE ledgernsp.tab2(a int, b text);
CREATE TABLE
gaussdb=# DROP TABLE ledgernsp.tab2;
DROP TABLE
gaussdb=# SELECT rcyrelid, rcyname, rcyoriginname FROM gs_recyclebin;
rcyrelid | rcyname |  rcyoriginname
+ +
16717 | BIN$38242338414D$42EB978==%0 | tab2
16725 | BIN$382423384155$42EC678==$0 | gs_hist_tab2_index
16722 | BIN$382423384152$42ECC30==%0 | ledgernsp_tab2_hist
16720 | BIN$382423384150$42ED3E0==%$0 | pg_toast_16717
(4 rows)
-- XREPZEAITIAEdrop.
gaussdb=# TIMECAPSULE TABLE ledgernsp.tab2 TO BEFORE DROP;
TimeCapsule Table
-- {§EFledger_hist_repairlkEERHEERESZ
gaussdb=# SELECT ledger_hist_repair('ledgernsp', 'tab2');
ledger_hist_repair
0000000000000000
(1 row)
gaussdb=# TIMECAPSULE TABLE ledgernsp.tab2 TO BEFORE DROP;
TimeCapsule Table
gaussdb=# SELECT ledger_hist_repair('ledgernsp', 'tab2');
ledger_hist_repair
0000000000000000
(1 row)
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

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

- MFPEHITIAEdrop, {#MAledger_hist_repairXdtFAFRFHITERIZIRE .
gaussdb=# CREATE TABLE ledgernsp.tab3(a int, b text);
CREATE TABLE
gaussdb=# DROP TABLE ledgernsp.tab3;
DROP TABLE
gaussdb=# SELECT rcyrelid, rcyname, rcyoriginname FROM gs_recyclebin;
rcyrelid | rcyname |  rcyoriginname
+ +
17574 | BIN$44A4233844A6$B18E7A0==%0 | tab3
17582 | BIN$44A4233844AE$B18F488==%0 | gs_hist_tab3_index
17579 | BIN$44A4233844AB$B18FA40==%0 | ledgernsp_tab3_hist
17577 | BIN$44A4233844A9$B190208==$0 | pg_toast_17574
(4 rows)

-- MAFBEFERITNEdrop.,
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gaussdb=# TIMECAPSULE TABLE blockchain.ledgernsp_tab3_hist TO BEFORE DROP;
TimeCapsule Table

-- ZREWEEFREREIRAIrcyname, {#Fledger_hist_repairlikEFBFPERS .
gaussdb=# SELECT ledger_hist_repair('ledgernsp', 'BIN$44A4233844A6$B18E7A0==%$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

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

-- MIRR=R

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

gaussdb=# DROP TABLE ledgernsp.tab3 PURGE;
DROP TABLE
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4 ZIEEH
GaussDBYIEIRE HIgE RIS IFIBIR -

SRS HIETE TEERRSIOER (0racless ) HITAUERIY, FESLR
HIEEHIRES, R REUES REIERFEHMIZ TSERERRSAIFK .

GaussDBIZMt TZIERFIBINGE, WU RFEXLoglI L REMBIERE . EREEEFT
Zig S TEIRSH . BANE ZIESHIR. BESHIEET XEREE
FERORZSIRS, SITRAOEIRRE . RS ERENEIRRNES, STFEmEHTH
ERIZHIERVEIETIEE, RETRIER.

4-1 iZiEEH|
Gauss DB ERFRAE/AES

%5 Wi SQL o
Xlogs | > |k = > s | HiE

IR AREY B S

ZIEERIRMELER: BEEBIBIESH . ZERIERELIASSHRMARR
BiEEE . WSaEEFEEEEEEASH TRIT A RESCIEIESES .

4.1 1Z4ERRS

4.1.1 ZIEELEEIA

IRERA
IBIEMRIDIBIE SR MBS MDMEAL, GaussDBAILUEMSQLEREIEOIRT

BIED . WHRRARLE, AHERTE, WERIMNMITEEOBILESH, 752
ERIMEES

AFZEAETRUESZ RN, AESIEXEARERL, BiZE#EE2MAFIRE
1. Bk, ATRHIEESFFRITAOxLogi RAERIL, SFrENSEEEEMHVACUUMIE
W, GaussDBFfIE 7iZiEEHME, AFPEZEXLoghI[EIN,
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—MEESHERT N ELR, XLENAILEEMEEETLACEREEE
FENIRFEHIT. SMEEEFIEEREXNZIE BSARENE SR . NRGT
IV PRZIESE FIEREEA RS, NizEHESKEREMER BT ER
. TEERKSRILSN R B S FIEEMIEREIXSE S RIB AT T LARIESRIAE
RILSNHEHEFIRE; BERIRSRICSNFZIEE FIETEMERIEN S S B R LIRIES
AIHERICSNIEHEHIE

BUIRSRG

o ZIEHEBERIMNDNIHEY, MNRHHTZBIEES], NERSSLER, REILFEEFRIE
AR DN_EAIGUCSHESSLIEE Son,

mEg
R LZENGE, BIRIERRESSLERE,

e IZXEGUCEHwal_levelAlogical,

o IREGUCES#Hmax_replication_slots>=BM 1 RrHEH (B REFIEE+SDE
H+ZEEHIEE) .

(1 308
X FZ2EETIEE, BRI THNERE,
o —NBIEEHIENALMRID— NDatabasefIEK, MREEMEFEB M Database, NIFE
EQIESMSEEFIE,
o WERTFEZIKPESHRLTASNOEIRIEE, ERGHIEEEECIES NMBEST
1, BNM2ESHEYN—ZZEEHIHER,
o [F—3Cflt, BREXIFENFE20MNSIESHIEHITHEN.

o (XPR#IAFEFFIHAEREPLICATIONIRAIBFPEITIRIE . =N MR ARTENERE
SERANFITIZIEEFIRE, NS MHABHARIFSIEESIERHTIZEET
1B,

AEEI

o IBIEMRIDIEDDLARIES MIIELIR .,

o AIFHIERREFIAIDMLEERS,

. ZICAXNAREBIT1GB, EEFIDERATEATIBANEE, EENEETH
KINAR#BIT500MB

o  GaussDBZIFRIBAVEIESLRYS: 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
( BRIBERTEXTHEY) o

o IEMFESERNZSEEE. MBESENANTIRENfloatstE!, MIBERETREE
extra_float_digitsBic B A3 (1IZSHAIE NI BEEGUCSE
float_shortest_precision ) o

o ARIHMEFBPUBLIC SCHEMARBIDDLIR(E,

o iEM-CompatibilityZ3EERIDML. DDLIBIEMRID, MRIDEUEEAMNT:
- E&RL: TINYINT(M). SMALLINT(M). MEDIUMINT(M). BIGINT(M).

INT(M)/INTEGER. BOOL/BOOLEAN,

-  F=E8: FLOAT(M,D). DOUBLE(M,D),
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-  TESES: DECIMAL(M,D). NUMERIC(M,N),

- BITZE8!: BIT,

- FEHEITHEIZEE: CHAR(N). VARCHAR(N). BINARY. VARBINARY,

- IAREEY: TINYTEXT. TEXT. MEDIUMTEXT. LONGTEXT,

- HHBEEY: DATE. TIME. DATETIME. TIMESTAMP. YEAR,

- ANd&35E): TINYBLOB. BLOB. MEDIUMBLOB. LONGBLOB,

- HUEEBIEM: UNSIGNED. ZEROFILL,

- ENUM#zE2E,

- SETEBY,

- JSONZEEY,

e M-Compatibility#igE, ZiEMEID4EHRLIERUNT:

- CREATE TABLE. ALTER TABLE. DROP TABLEZgY[partition_options] .
ENGINE. ROW_FORMAT. algorithm_option. lock_optionZFiEIRfEiELH
ToSLPRMER, 8B ERNHITRERmE

- YJFALTER SCHEMA. CREATE SCHEMA. DROP SCHEMA. ALTER
DATABASE. CREATE DATABASE. DROP DATABASEE xR, EHRM-
Compatibility#& = &#EET, DATABASESSchemaZffy, FFLAALTER
DATABASE. CREATE DATABASE. DROP DATABASES#FRERS SIALTER
SCHEMA. CREATE SCHEMA. DROP SCHEMA,

- WNFBEEARNEMEEIEEL, ELAICHARACTER SET. CHAR SET,
CHARSET#B&##FS CHARACTER SET,

- YFFALTER TABLE tbl_name DROP {INDEX | KEY} index_namei&i%, 148
fEIBZ55 IDROP INDEX; X3Flfs3EH2 ALTER TABLE tbl_name DROP
{primary key | {index | key} index_name} iEiAX&#%f#f3 /9 ALTER TABLE
tbl_name DROP CONSTRAINT index_name,

- YJFALTER TABLE tbl_name ADD INDEXiE;%, 1BiBfRIDLEE J9CREATE
INDEX,

-  TEREBDMUEBEIRT, SRIBENREERETEER (time. timestamp,
datetime ) , IRIBRKIEEGE .

- WFIFTHEEAAIEESEEY ( BINARY. VARBINARY. TINYBLOB.
BLOB. MEDIUMBLOB. LONGBLOB) , tNSREIEHEIE\0'SEEEMT, X
TIFFHITREMBBINARYAS i ( ENf#RDES 2% decode-style='b') , 1T
RIS, REAERSLARFH Tison. textiEREIgE R EE T

e REPLACEIEZADMLIE., REPLACES#RID AITHIESLIRAYIR(E, ELUNINSERT
S DELETE+INSERT ( fZfEF#oiE—HEtze ) .

e COPY{EIL/LOADIEZADMLUE:, SHMEDAXEIELIRAVIRIE, tbanB5&
INSERT,

o ZESHESMOIVNTANTR, ERASQLEMEIENERSHIER, SHIE
BRCHFINEFE HFELR" " " VER, BASS “7Eg
PEM{ERNEFIEZTR, BHIDBC APISIZES{FRSHIER, SEFBEIRGIFN
S=8. #FUR" "F5F (JUBAKEFRE, BERSSEEBENNESFE
HHTAME, BN ZFRAMSLOT, SEFRZFREmSslot) ,

o HIZIESHIERERIEEENIRE, XESHETARNTRRE, EERRFD
kR, BNSEZEwWalBERUL.

o WEBERBIEEELSIEENCIEBREFTEH IR, B ERIFEIDEEESR
HIE—RAE.
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o AXFEY, BIEFEENEESHIE

o FEWEEDAT, switchoverflfailoveralBE BRI EIRT S, ERPFINTIE,
Quorumt¥ T, switchoverflfailoveriBZFHENEN, FESHFEHBEER
1=
Vo

o FHAEIEAEY, WMRFEMREIERE, FEWSFIEMIESKIRE, EVHEMER
ZIEEFIEX NAVEIRE . e BRsIERRREIREZBI—EE e MIBRE L
BZEEHE, UM HRIESVEBIERTR, FNRREIEENER.
REIXMER, SBVEIMEIMBREIEERNE, SVRMERSTA=BIERIFT
BREES, B RHFE, NIRBAEE, SUEBSENCEERREEEREM
TiEEE], EREBESZIR

o FRFEH. SASVERERR—EFERED, SUSFEHBERA—SEE
Hih B EIRAIIER

o RXIFENCIEZMIREHIE ., SMERHNEFIENRE—EFIER, MRS
AFFEEE replicationSlotMInLSN is INVALID_WAL_REC_PTR!!!"F]]
"replicationSlotMaxLSN is INVALID_WAL_REC_PTR!!!",

o HEENEERISESTILIEERE, BRIENREFEEE, BFRFFIT

Nk
1ty o

o ITENAEMIES, BSuseFEalE, SFEBTIE.
) fﬁg{%EﬁUEEEE%UEHEEWEEEJJ{%%%, BokESSEESESHIERN
ULO
o [ERPXEFZIFIDMLES, EEfESXEDMLEFIINMA T B BSX. BE
IBESSEHGEIT T max_concurrent_autonomous_transactionsizE{ERT, MF

ERERBEIY BS XEHDMLES,
o FXIFEBIRATERAIDMLEERR
o  AFIFAMIGAIFRAIDMLEERR .
e SELECT INTOIEGSEIBEIEBIrFRAIDDLRIE, FIEHENABIDMUREARRERD,

o HI HFAEESHIENTEEMT SXNZEFIEHITIRIE, MIrRETIEINRIES
S HIE S LREREEIT .
o NEEITE A astoreRHIUPDATEFIDELETEIER, FAILFREEREPLICA IDENTITY
B, FRTEENTFERSENFULL, BFRELRIBESE (FFAigE )
“SQL&% > SQLiE;% > A > ALTER TABLE” ET54 “REPLICA IDENTITY
{ DEFAULT | USING INDEX index_name | FULL | NOTHING }” =FE&,

o EHTBHRETRZERENRFRSEEERE, ZEMRBNENTIEES
'pg_catalog'F'pg_toast FOID/NF16384MRAXRNBIEAE . EBINEFREE
SHHEMEXERZXRNANS, BEHERKEEPEENEXRSARHITTIE.

o TEABZEEFNNFSET, NECIESERRYTINEREERS|, VBIBZEN
REPLICA IDENTITYEMHIZ & HFULLELZ{ERUSING INDEXIEEAB R RS
9. H—AHY. IEFTEPRY. AATERAY. NEIEFRSAINOT NULLEYFIRIZERS]

o ENEENFERIZSSFEENEIS, BHEMBIERITSQLES
pg_terminate_backend ((B45#Z753 1 Iwalsenderé£ i) RENE RIS, MEIBLE
ATZEIEINLI 1 280/30 F N FES . RILEFRIZERELE, E—1FESNFE
SHEIRFISHET, SFTEI—WARNINGHE.

o LZHESHELTIEERIRTE, HiIREGUCSHenable_xlog_prune=on.
enable_logicalrepl_xlog_prune=on. max_size_for_xlog_retention JIEFE, B
FINEHEEETESHRE HESRHMEBEGUCEHwal_keep_segments, [3]
EMSFEHASHEZSIIREBEEREAT, MR
max_size_for_xlog_retention X FOH HanZiESEFIESHIRE AENERE (2R
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HEXNI16MB ) #Bidmax_size_for_xlog_retention, &
max_size_for_xlog_retention/\F-0 B i & {FE A=A Z (-
max_size_for_xlog_retention)/100, HEnZiEEHIESIRHILR, Hrestart_lsn
BIs EN7FFFFFFF/FFFFFFFF . iZRSENZEEEHIEAR S 5BERETLIREHRER
FFRHBIRABEW, ENSEEHENRTIHE, TEFfbk.

o FNFEBEEMNE, RENAXEFEREHIESESOREN LXYNANZIESHIE
( BFRRGIEIRIAT ) o ELZBIEN LIRS TIENIFEIRRTES, WIRE
TR FBZES FIEEFI LB F AU SARIFC AR (Blrestart_sniGHIREN
7FFFFFFF/FFFFFFFF ) , SHSTEEHENSHE, BENONCHETIEL
MESEIREHENETRE TR EEE.

o  NERNIZESEFIEEEZEWALBERIKIARRRTHL RN SE, SH#EE
HEERMARRREERE T, BABERNZESHIEENREE,

o EEIMEEDNEIEZEEHIBNIFLSNFEHIE.

o [fRASFERISONEINMER A IFHIBI IS S1FHERA (W\0TFR ) , MFDE
HIR G H IR ERTISR .

o AZFFELATRAIDMLEED,

o HITHEMINERIEN, LAIREZHESFIEMENZESTIE, NEHFERE
R,

o  AIFMKAHIEEINGE, SRR S ESRIEIEE B X TIRALIE
EERIDMUR(E, NIEREERPSEEhashdl, NmSEEIKEY .

o AIFERE. SME. BH—URPRIEELIER (Gnot enforcedE ) 1EIR, WIRHI
SRR, WPREBLIRNIRAMFE, HbDDLEREREG, Fla0: “create
table test(a int primary key not enforced);” IERIS#AEIZS “create table
test(a int);”

o FFHE, MAEMRAFHER ERAIBISTHI, GUCSH
enable_logical_replication_dictionaryfI2KIAMES9off, BIEIFERYZIEEHIES
online catalogzt8!, INRFECIRBHIEFHEINESHIE, YIRSEGUCSEL
enable_logical_replication_dictionaryiZ&J9on, AEEIEESHAPIITESZ
WERRE G, FeetIBZBEEFIE,

o {XZ¥Hwal_level=logicalYWALBE#ERS, X3FIElogicalfIHE, BITHES (8
FRERERD ) IMBERPISBXYNAYENERE, FTRENatEZERE.

o IBIEMRISSZIFAN T XlogKEIAYDML:
- Astore: insert, delete. update. multi-insert,
- Ustore: insert. delete. update. multi-insert,

e wal_level{EHlogicall9IERT, XlogHEEIEEEELhot_standbyRkBIE—ER
Bk l40: ZETPCCIAET, AstorefIXloglBkZFLy/911%, UstoreAIXloghehkEe
£959110%,

e  M-CompatibilitylEEEUEET, 2 1E1Flower_case_table_namesZ#{A[EIHISL{I
ZEHTZEES, SN AsEs RHIEEL.

o TEXRNEARGUREIBZETELR, Tietl@RRLARPANERNEXREIEZ/N
5, RIEEIEEZE (white-table-list ) stZZ 8 ( exclude-users ) PRIFRZ L
BRaiERERNS,

o ZIEESFIESRIPRBITXLOGH MR AN REARICR TR BIE, HiZEET
EAFARERRRSHEEZFPimBETIER, TS WS ERLA T :

a. ﬂﬂiﬂ_é_k%ﬂPﬁjC%E’\JDDL, NEEHRFARHBIRATZ, ZMMSQLEESH
TR,
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SQL R RFISIERE

1.

b. HFGaussDBHIEREEIENNR: F—REPLEFMXJEEBIZ2/328Y
FWRICR . HERFXRADERATEZHS, nlESEZEDDLAIDMLESRIET
EIEERAT (1285 GAUSS-21297) ,

SISESEY R
K EEABERZEE I,
MRZESHERHTE, 52%E (HELE ) X “ENMERESLIE
> IZIERRIBEXIE > B2IEETIERE (ZERBMEEE” ETHTIE,
c.  WIRIEEbAREREHIEDE, NEERGEFIE, SESEBEBES.
M-Compatibility®&={EIRE T, THFIFIFFTREIRRE G ETZHFHIEHTE
HEHN, RAFHITEDdecode_stylelEIRA ' b HIH S A REF RIS . 2
ERBEFAEXEEN, EFRMERES|IEREAITHFERE—H,

M503.1.0ZBIRIMRATFHRZIGRFTIRA , BiEES AR RREMNRAEFA RN
RS, SIBRAITHRE—.

1fE£Benchmarksql-5.0A9100warehouseip=T, XHApg_logical_slot_get_changes
A

- ERBDHIBS4KIT (WRL5MB~10MBER ) , fRiBHEE0.3MB/s ~
0.5MB/s,

- ERBIEHIEE32KIT (XINZ40MB~80MBHE ) , ARRIMEARE3MB/s ~
5MB/s.

- BEORRBEIEE256K(T (3IM£9320MB ~640MBAE ) , RIDIEAE3MB/s ~
5MB/s.

- BRIXBHUREEIEA, Ot THERH .

WNER K Apg_logical_slot_peek_changes + pg_replication_slot_advance 5, f#

o4 REEEL R Apg_logical_slot_get_changesAtE F[£30% ~ 50% .,

TfEBenchmarksql-5.089100warehouseip=T, XM

pg_logical_get_area_changeshy:

- BXBIEHIEE4KT (JIRL5MB~10MBHERE ) , fRIEI4EEL0.3MB/s ~
0.5MB/s,

- BEOREBRBEIEE32KT (IN£I40MB ~80MBRAE ) , #RIGIHEAE3MB/s ~
5MB/s.

- BERBRBEIEE256K(T (3IM£320MB ~640MBEE ) , fRIDIHEAE3MB/s ~
5MB/s,

- BIRBIEHUIEEBIEX, RSERETERRE

TfEBenchmarksql-5.089100warehouseip=T, XM

pg_logical_slot_get_binary_changesHi:

- BEOREBRBEHIES4KIT (JIRL5MB~10MBER ) , ##i314EE0.3MB/s ~
0.5MB/s,

- BEOREBRBEIEE32KT (IN£40MB ~80MBAE ) , #RIGIHEAL2MB/s ~
3MB/s,

- BREBRBEIEE256K(T (3IM£320MB~640MBHE ) , fRIDIEAE2MB/s ~
3MB/s.

- BRIXEREEEBIEX, BMETRER.
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WX Hpg._logical_slot_peek_binary_changes + pg_replication_slot_advances
=, BRIDIEAEEELEApg_logical_slot_get_binary_changesAtZE R£30% ~
50%,

MICARED4RE
EFTREBAIREID ST (1682CPU. AI7F128GB. M4&T5s > 200MBps. FEAYFIEL
7310~100. BBA{TEHEE0.1KB~1KB. DMLIB(ELLinsert A% . RNERELZESZAEN
EEPEGHE/\TF4096. parallel-decode-numA8. ESEXN't BEFBHERIX
IhgE ) , REMBMARE (LXlogiEFEENFRE ) MEF100MBps., AIRIERERSIEREIAFRLL
RREFETI S, —a8V ENRE(NET—NFHITREIDIER, FRIECPU.
HFE. HaRIRICEo

4.1.2 ZiEfEGIEIR

BAERRIIEIN R LARSR A A RZIEME IR MR BIE AN N8E, W “RIDEREEES
£5S | ‘RENEERKTES F. WTFEARRELE, SQLREEEESE
(FrRIErm ) P “SQLEE > REFNRER > KRABIERE > BESEFIRE” ZH4
X% pg_logical_slot_peek_changespyra]ifE A2 "options_name'#'options_value',
IDBCRIESIESE ( FFRIER ) B ‘NABREFFLHIE > EFIDBCHA > HEINY
B &RA > ZESH” EHRAIRIEHREEwithSlotOptionfIERTSE.

BRER ( BITREMHTRIEYTERE, (ErsEX, BSEBXIEIFMIREA )
e include-xids:
RIS A datad 2B B EXIdER.
EUESBE: boolean!, BRiAEMtrue,
- false: g Afalseld, fEIBHAYdataZ AR EEXIdER..
- true: igAtruelld, FEIBHAYdataFIBEXIER .
e  skip-empty-xacts:
RIBI R RIETESEE.
BYESEE: booleanf!, EXIAEHfalse,
- false: g Hfalseld, BB ARIETESER.
- true: igAgtruellt, RIBINSRKTESERS.
e include-timestamp:
RIBEERAE S commithdiaE.
EUESEE: booleanZ!, HHXIFHITHEMIAZSENAE Hfalse, EHXISQLEREHFAIFOE
TSRS EONE Ptrue,
- false: g Afalseld, EIBEEAEEcommitATiEE .
- true: igMtruelt, FEIBEEEEcommithdiaEt.
e only-local:
ERNEEAEE,
EUESBE: boolean®!, BRiAEMtrue,
- false: g HfalseRd, EMBIEAMBAETINABEE,
- true: i®AStruely, (EBAKEE.
e white-table-list:

ARESH, GaFEHTHBNschemaflRE
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BECE: 82H382FPFRINFHE, FRENEN, ADRGHTRS; FR™
ilé’f%*ﬁﬂl&ﬁaﬁﬁﬁ'r%&; schemaZfFXRZELL.'DE, FRTFFEHESRZER. 5
n:

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

e max-txn-in-memory:
RFEESH, BAIAMB, EPMESHARGFEATZERSHTER, FTHEEH
ZSHEERERER, FEH.
ERITRRRS-BUESEE: 0~100RYEEEY, BUAENO, BIAHBLMER.

FHITRRID-BUESEE: 0~max_process_memory=a 2H925%, BRIAES
max_process_memory/4/1024, Er11024 5kBEIMBRIR 45, ORRATID
LEAFER,

e max-reorderbuffer-in-memory
NEERSH, PIAGB, HE-RXEREPIEEHENESSAE (B8R2EF)
RTZENS SRR ESHITER
FRITRERD-BUESEE: 0~100RYEEEL, BUAENO, BIAHRBILMER.

FTHRAS-EUESEE: 1~max_process_memory s 2950%, BRHAMERTS
max_process_memory/1048576*10%4X A8, EHA110485769KBEIGBAYE (/4L
i,

e desc-memory-limit
REFEESH, BAIAMB, BERBESHFNRITEESNEFEATZER, it
RESANGFIELDETER.
EVESEE: 10~102449%81, ZLAEH100,

e include-user:
ESABEGINZIEHE R EMEESHNARE . ESSHNARSHERINAR—
HATESNSIENERER, BEESSHNEMUITEERFASRESK.
BUESERE: boolean®!, EXIAEfalse,
- false: & Hfalsefd, FEEAIBEGINZEREARMHESHAISZ,
- true: i®Atrueld, BHEAIBEGINIZERFMHESHEISZ.

e exclude-userids:
EEBREFPN0IDESE,
EECE: FHHEEE, BEEZ22HEFPN0ID, Z210IDEE, 2R, AR
FOIDRE=FE.

e exclude-users:

ERBRPIBMRYIZER.
?g@?‘é: FHREE, EEEIRRAFR, BT 2R, TREAFEEEF
E

e dynamic-resolution:

EARNSHENEZIREARE . REBERXLOG, EXLOGEARY, AFAE!
2, WARBRAEFE.

EYESBEl: boolean®!, ELAEStrue,

- false: igfalsefit, ZFEMBIINZEIE S HEexclude-usersHBRAFEMMES
IREFHELISIEMD; JAPEE, ERRINIERTIIRAFPINRE.

- true: ®&Atrueld, ZHEEEVLNZEIE R EBexclude-usersPFBBRAFERI AR
i, HIEEHDE, SBFET, ESREERTIEBEFAEE.
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standby-connection:
NANRIDIRE, B NIRHISEED,
BUYESEEl: boolean®!, EXiA{Efalse,
- true: ®Atrueld, (XFCTFEESIAELD, EEEVEBINSREERL
- false: & ffalseld, AMMRH, FiFEEENEIAED,
(MARL |

MRENERERAREKR, BISIHESHIRRLSHISATEARGUR, EIGHTEVIAFED;

R SINESHIERLS I EXRS, HEENWSEHR, BIERENESD.
sender-timeout:
URLEOIRE, ARSEFIRIOBEEIEE. NRIZATERRZEREIZF
ﬁﬁ(“ﬁﬂ?iﬁ%, EBERSEEELE, HEAIERIRENERE . BUAER

ms) o

EUESEE: 0~214748364719intRY, BAUAEEBURFGUCESH
logical_sender_timeouttEeE{E. BLENO0, FTREERBASENFIEH
IEAGERE, WNERIgEID/N, B0 1ms, NEJREIZ1ERRID(EEPRINE o
change-log-max-len:
ZBEATEFKE LRSH, BUIFT, (FHTHEEEN, BHITHEMBASQLER
HEIBTY . NRPEBEERKEBT LR, WSHEREHRSECK/NAG10247F
THREHER. SKSENNELH, SESMEMARFERIBTIFERAYE
&, FEIURER/INVF102489E .
BYESEE: 1~65535, BRIAE4096,
max-decode-to-sender-cache-num:
FITREBEETNEFSRIERE, (MFHTHRIBEX, SHITHRIEMSQLEREFRIET
W, BEEPIIEHESEERBIXNEHERN, FHENEBEEEENEF, &
JUISEE=3E90
HUESEE: 1~65535, BERIAEH4096,
enable-heartbeat:
NRRLIRE, KAFXEEahEOAE.
BUYESBEl: boolean®!, EXiA{Effalse,
- true: ®Atrueld, WmHOBEE.
- false: & ffalseld, B OBHEE.

MARTY:):

EFBOHBARIEIR, WANKIEHITRBHS OB TR B ERER
hWFREHESOMASE, ZREOHATRE, 23IE8FTuUint64XELSN, FTRAIELD
PLiBiE A SAHEERIWALAEERAE,; 8FTuint6LFELSN, FrkixOHEZiEAET
ZIEESZEHIWALEERIMN S ; 8FinteM{ERAITEEE (M1970F1B1BFHAR) , T =&
RN ESHERRE S AT EER . XTEEEERRY: MR TSN
zg’q‘:f&'F', WERIE ItextakFEjson A ERIZNLERF N0, SNRBERST. BEINMR
ARNER

uint64
latest_decode._Isn

uint64
latest_flush_lsn

int64
latest_decode._time

oG adae SE [ 2nA = v 2] ‘ uint32 len ‘ uint64 Isn ‘ L

text/json+ BRI Uint32 len int64 Isn char* “HeartBeat: \atest_decode_lsn.‘XX, Iate.st_flush_\sn. XX, o
latest_decoded_wal_time: XX

char* “HeartBeat: latest_decode_lsn: XX, latest_flush_lsn: XX,
text/json+IEHE latest_decoded_wal_time: XX
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e parallel-decode-num:
(R EEY, FITREIIDecoder 2 E; RARIAMBH S T ILIEIR
T, (BLEUESEE .
EUESEE: 1~2089intE, EU1FRNREBEBNSRTEEHITHEG, IERERA
FEFTHEES, EBOAER,

i

Hparallel-decode-numAEeE ( BIABKIAMET ) SERXEER1AT, TR “FFiTME
57 PRNEIRAATEE .

e output-order:

AXREEERR, AEEEEBONIFHEFENER; RARKARGS
TUGRIRERL, (XERIEEETE

EVESEE: 08k1R%INtEY, BRAMEHO,

- 0: iBA0RT, FRIBLLEERIZABESAICOMMIT LSNHEFE, HB{NMMRIDEH1E
A9confirmed_csnF{EH0 ( BIARER ) BIa{ERIZAR, BNRE.

- 1 RPN, MRIRERIZIEESAICSNAE, HENEMEIDEHIER
confirmed_csn¥{ERIEERIAIERIZAN, BNIRE.

e auto-advance:
NANRIDIRERY, AREEARIFETHEHZESTIE,
EUESBEl: boolean®!, EXiA{Effalse,

- true: iRAtrueld, EEREETEFRAEREIRBFAEES, #HitE
ESHIEEISRERUE.

- false: g Hfalselt, STERXASHISEARBEMAZOEHZESHIE.
e enable-ddl-decoding:

ZERILIEHISH, TS REH/SDDLETRNZIERS .

BYESBE: booleanB!, EXIAEHfalse,

- true: {EJ9truelY, FIEDDLIEGIANZIEMRED,

- false: {E9falsefliy, AFEDDLIEAIRYESE/REL
e enable-ddl-json-format:

ZIERRDIEHI S, AT EHIDDLAREmREMA R,

BUESEE: boolean®!, EXiA(ESfalse,

- true: {Eftrueld, {EXISONBRAIDDLRBITLER

- false: & ffalseld, {&Eixdecode-styleiBEMRTAIDDLRMRITEER .
e skip-generated-columns:

ZIEMRIDIEHEISE, BT EEEMTIAEL . XITUPDATEFIDELETERYIHTTAE
T3, HENTTEBERS R FEESERS .

BYESEE: booleanZ!, EXIA{ESfalse/off,

- true/on: {EAtrue/onBY, FEMLFEEMTIRIEIEESR

- false/off: igJofalse/offRY, MMHLFFMEERIIAIMRRIER.
EERSIAZ LS HUZH], DMLAYRRIDERIGEAS M BT
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e restart-lsn:

ZIEERINETISE, BFiEERaHas, ZEERsMMrestart-lsmz 2 53HE
— N —#%E = (consistency Isn) , #AISMconsistency IsnsaFHHARERSFiE AL

o

EEEE: FAEHRER, HBILZEELH"XOXXXXX/XXXXXXXX", EH"0/0" AT
B

AR

1. HEFEEEFETrestart-lsnfy, FgEEH|SHstartposition,

2. HE4ikRrestart-lsnf 1S5S #startpositionERHERRY, restart-lsni4 B/ NF
startposition, BHiR{Erestart-lsnEHKEIHI—EE=AIconfirm_flushtB BB NFEF
startposition, Fhltstartpositions2Z [FHIESRA -

3. HigEEHENrestart-lsn, FZEEHISH startpositionfd, RiErestart-lsnEHEIRY
—HME R TRE R AR, HREEFISHstartpositionBT, RiErestart-lsnEHKEIRY
— S ITARRD, LUstartposition{u B A2 ik AIEEIE .

4, (NZIRAHIEF AR S FIEA STHFZIETN

e timezone-is-utc:

ZIEMRIDIEEISE, BTFiEHRdEEE (EHKX ) HiRmmE . WA, BEAT
AUtimestamptzZEEY, MFESATtimestampZEBIERETEATXAIRTEIZEE, BRAS
i MRIAURER XAOATE), IRE Htrueld, 7ERRRORTEIRHHHE F0RTXAYAT
8o ZSHOTRIUREEY, REFEBERZSHERIEAER.

BUESERE: boolean®!, EXIA(Efalse,

- true: {E/9trueldy, REASATIE)SEELEUR HORYXAIATIE,

- false: {ENfalseRd, FERSAYEZEELEURHIL SRIEIEZFRIXAIATE,
e decode-sequence:

ZIERRIDIEHISE, BRiEERBHtsequence(BAVEE HEAIEIBER

BUESBE: booleanZ!, ELA{Efalse,

- true: ®J9truelld, Hithsequence(EREE HEHIMRIBER

- false: g falsefit, RHitisequencefBRIZEE HEHIMRIBER .

N

f#fEIEIRdecode-sequence{SZIFE RN A O&BEIFHNFOIIRN EFH RS
KRR A RFERFFEH=SF, TEGUCES%sqlapply_logical_decode_optionsHuiEEk
INMBIRE Ntrue, ANZIFERRIBEoHEY . SEGUCSHL
logical_decode_options_defaultdriFdecode-sequenceiZ & true, ERNLLHES
HEIBATEIRERL .

FRITREES
e force-binary:
EEUTHIENMEFREER, HNTRGEEWUARTI.
- HYERZEEPpg_logical_slot_get_binary_changest/]
pg_logical_slot_peek_binary_changes:
BUESBE: booleanZ!, ELAESfalse, MELEFRENX, LA HFIEI(
HIHRRIDER
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FHTRERD

- (R ERZFREpg_logical_slot_get_changes. pg_logical_slot_peek_changes
#0pg_logical_get_area_changes:

EESEE: (XEfalsefEAdbooleanBy, A AR i HARIDLEER

- EXmIUARED:
BYESBEl: boolean®!, EAESfalse, MBETLLRE N, MWLASIAE
HERDER

AT EEIRIYN IR CARTIRE

decode-style:

Zenable-ddl-json-formatS#{EAtruefid, DDLAYKET{Henable-ddl-json-
formatizill, decode-stylef45EEDMLIEARIEEREIETL; Zenable-ddl-json-
format2#{Efalsefd, decode-style}gEDMLFIDDLIEGIRIRIBE o
BUESEE: charBlF ). tb, HBMEKisontER. texth&ztR TG
o

EUAE:

- &BfgEdecode-style:

I EHIERRA2A Jsmppdb_decoding. sql_decoding, decode-styleZRiIA
B9’ b Bl T HFINSARID . ST EHIEIERE )
parallel_binary_decoding. parallel_json_decoding.
parallel_text_decoding, decode-styleZKIMERBIA'D'. j'\ 't', FERDAENS
AIATHBIE. jsont&z0. textt&zLo

- 3$8decode-style:
1RBBIEERdecode-styleiH{THRRD .

SFFjsont& X FNtextt& RS, FABHEAXEIMATHIRIEERT, SEEIDIED
AIBI4ETAEMAIUIN2RRIZFIETDFHEH ( FEEZuUInt323:8 HARN4=F
T, OSEAHXARIDLESE ) , 8FTHuint64XFE BRIsn ( beginXtiizfirst_lsn,
commit{gizend_lsn, EBASITRIZFZIERIAIISN)

fgn: LAmppdb_decodingi@f4 A, Zdecode-styleab2EBUAT, AT #HEIE
fRRS, Z5RUT:

current_lsn: 0/CFE5C80 BEGIN CSN: 2357 first_Ilsn: 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

Hdecode-style9j3EBUAT, Lljsont&UiED, ERUNT:
BEGIN CSN: 2358 first_Isn: 0/CFE6220
{"table_name":"public.test1","op_type":"INSERT","columns_name":["a","b"],"columns_type":

n n

COMMIT XID: 78109

Hdecode-style It=RERT, LAtexti§=UARAD, LSRN :
BEGIN CSN: 2359 first_lsn: 0/CFE64D0

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

COMMIT XID: 78110
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(AR

TR0 R :

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

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

3. ETRIFZHRIEEE5MB/C/I/U/D, £ 54tFEbegin/commit/insert/update/delete,
4. 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. ETRAI2FFuint16/8FschemaBRIKE .
2. %R BRI EiZERIschema®
3. ETRBI2FEFuint16ftEtable Z R E
4. 1288 FIAMKEiEEtable,
5

[ ZBBD ARGER | HE T RIFHFEURANKRIHTTHE, MRHORFIETAH,
XEBFERIEHTTH,

1. ETRR2FHuint1 6RZTTEFZTEMBAIGIEL, ichattrnum,
2. FRiEESattrnumik,

1. ETFR2FHuint 6AFRIIZHNEE

2. 1R EIRKEIEESIE .

3. BETRAFBUInt32XFRH/IFIZEEAIOID,

4

. ETRAFDBUINB2RFRHEIIUE ( AR EREE ) IIKE, IIRA
OXFFFFFFFFUIZRRNULL, dNSRAONZETFKENOZERTER,

5. R EIRKEIZESIE,

6. EAZEINAUREHIBED, &R FOFEUNRAPURTZIRLFERELD, MR
HFNRTRIZAOREEDER -

sending-batch:

EERAERE.

EEEE: 0z 1m9intE, BAIAMEAO,

- 0: RAORY, BREFEFRKEMBLER.

-1 IRAE, FRRBERIZREXTMBUIERIEMFBER

FEMMERXIZSEF, SRS TUE, EERNNESEFESEZEISHT
II—uint32288Y, RRAEZBBERKE (KETEESHFIAINt322E8 ) ,
PAR—Nuint64258Y, RRHBIARRDEE REXI MAYIsn,
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k|

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

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

e logical-reader-bind-cpu:
readerZ 24P ECpUiZSHISE .
EUESEE: -1~65535, AMERZSHNATREM,

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

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

BIA-1, Az, AT FNRE, BSNBFRETSRSEEZEIRBENT
[cputz#l - FTIZIEMDE], FAARIRMOERE .

NEERIRSSHIG, MRS RORIEEIN—,
ENEEPER— T RESHZZRENE, NMSHIEETRE.
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AR

GaussDBTEH{TIZIEMERIFIHE LAY, SGFAAERCPURIR, BX&RENWalwriter,
WalSender. WALreceiver. pageredofifbF48EMRIN, WNREEISIXLLIEFIEEREERY
CPULIETT, AILUR/EIRERGAELIZAZINIRCPU, SHEFRGPHRAVEREFT
ZE/;, NiEEREGIBRE, WRAFRSEHEER, AIREUTHGMZAEGIHTEENR

o SEUEM:

1. walwriter_cpu_bind=1
walwriteraux_bind_cpu=2
wal_receiver_bind_cpu=4
wal_rec_writer_bind_cpu=5
wal_sender_bind_cpu_attr="cpuorderbind:7-14'
redo_bind_cpu_attr="cpuorderbind:16-19'

N o s~ wN

logical-reader-bind-cpu=20
8. logical-decoder-bind-cpu-index=21

o HIF1.2.3456BISGUCTRIRE, FRESW:
gs_guc set -Z datanode -N all -l all -c “walwriter_cpu_bind=1"

¥EIR7 81813 DBCE Pk A RSB RIS I0
o FEfIFRwalwriter_cpu_bind=12REIZ&EIEE1SCPU LIETT,

cpuorderbind: 7-14E RIS NMERMXIETSEN14SCPU, MEEEIRAICPU
5, WFhRINERERS 549,

logical-decoder-bind-cpu-indexE IHRIVZFEM 21 SCPUKIRFHIAGEE, fREEHHHE
RIZAZOBISBE21. 22, 23, HOKREHE,

o HRAFENR—MERRESA—1CPU,

o FIEHMIGHR, PGS PEEER—1CPULREIRETHRERES K.

o HLUBISIscpuiESEE “CPU(s):” 5EN1H CIBRICPUIBEEZDE
Qéi%iﬁ&f&\%ﬁlﬁ?%muKi%i)‘(ﬁﬁﬁltbﬁéﬂ&%m%, AT EFERBNARE ( FEIT88
®E) o

big-transaction-limit:

HEEFTIZERIESAESHINFRER,

EUEEE: 1~20089intBY, EXIAEN10, EB{UMB,
RATFAESRERNAIEXES, BTFHEER.

4.1.3 {£F SQL REUEHITIZ BRI

GaussDBAEJLAUBISARSQLEREL, H1TEUEE. MIFR. HEHZIEEHIE, REVEDERY

E =

BRIELR

1 LAEBREPLICATIONSRAIA P EFRGaussDBEEEZETEDN,
T2 ([FRI T SEEIEE.

gsql -U user? -W password -d db7 -p 76000 -r

Hrp, userl AR, password BZHS, db1 AFBEEZAIEIEERZTR, 16000855
EEFEIROS, APURELMRMEREE,

FI3 CIEZIRAslot1 FNZIEEHIE,
db1=> SELECT * FROM pg_create_logical_replication_slot('slot7', 'mppdb_decoding');
slotname | xlog_position
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+
slot1 | 0/601C150
(1 row)

$RA FEEIEESCIERL, HRFRPBALE,

db1=> CREATE TABLE t(a int PRIMARY KEY, b int);
db1=> INSERT INTO t VALUES(3,3);

S5 VSISO BHBLEER, ARIBSEIN4096.,
(0 %88
IBIEREEINES BIEARET .

db1=> 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)

+IR6 MEFZEEHEslot1,

db1=> SELECT * FROM pg_drop_replication_slot('slot7");
pg_drop_replication_slot

(1 row)

-
4.1.4 (ERREESCEEZES

FE=HEFTREERNZEMRFBMGaussDBIELZIE B E SR insiRERIR .

HFEFRIDBCEEMIEFNSEH TR, BRRIGESE (F &g ) b “‘NAREFH
R > EFIDBCH A > HEWAATRA > BEEH” &5,

4.1.5 iZiEEES745 DDL

GaussDBEH EIFEHITDDLER, BT iZiEMAEIS T EoLAFKEZEIDDLESR
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& 4-1 B{ASZ4580 DDL 228

x 3| |BHE |BEX |fik |Seque |{IE | ¥ULAE Package | Sche | Com
YE | &FET | &8 nce ma men
# = t on

CRE | CRE | CREA | CREATE | CRE | CREAT | CREAT | CREATE CREATE | CREA | cOM

ATE |ATE | TE PROCE | ATE |E E [INCREMEN | PACKAG | TE MEN

TABL | IND | FUNC | DURE | TRIG |SEQU |VIEwW | TAL] E SCHE | T ON

E EX [TION | o;Ter | GER | ENCE | ai7er | MATERIALL | AiTER MA

[PAR | ALT | ALTE | PROCE | ALTE | ALTER | VIEW | ZEDVIEW | packaG | ALTE

T VErR R DURE |R  |SEQU |prop |ALTER E R

ONT| | IND | FUNC TRIG | ENCE MATERIALI SCHE

AS | DROP VIEW DROP

50 | EX | TION | proce | GER | prop ZED VIEW | packaG | MA

pART | DRO | DROP | DURE | DRO | SEQU DROP E DROP

Mo | P FUNC p ENCE MATERIALI SCHE

N| |IND |TION TRIG ZED VIEW MA

LIKE] | EX GER REFRESH

ALTE | RE! [INCREMEN

R NDE TAL]

TABL | X MATERIALI

£ ZED VIEW

[PAR

TITI

ON |

SUB

PART

ITIO

N]

DRO

P

TABL

E

REN

AME

TABL

E

SELE

cT

INTO

TRU

NCA

TE
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2 4-2 M-Compatibility 2 #EE 7359 DDL 358
= =3 Sequence | {IE Schema Comment
on
ALTER ALTER ALTER ALTER ALTER COMMENT
TABLE INDEX SEQUENCE | VIEW SCHEMA ON
CREATE CREATE CREATE CREATE CREATE
TABLE INDEX SEQUENCE | VIEW SCHEMA
DROP DROP DROP DROP DROP
TABLE INDEX SEQUENCE | VIEW SCHEMA
ALTER REINDEX CREATE ALTER
TABLE ALTER VIEW 3Z§F | DATABASE
PARTITION | TaBLE WITHEER | cReATE
CREATE DROP ALTER DATABASE
TABLE INDEX VIEW 3% | prop
PARTITION | A|TER WITHIER | DATABASE
ALTER TABLE ADD
TABLE INDEX
SUBPARTIT
ION
CREATE
TABLE
SUBPARTIT
ION
TRUNCATE
ALTER
TABLE
TRUNCATE

HUREEHNIIDMLAEHR, 7085 IESEMITNAIDMLARE, BFHITRE, XhiXL
DMLEZ#{THENS, BIeNARIINAIDMLIER, £RZERE . M3 FDDLIEG,
EEHRFCRDDURIEGNARE, MEICEDDLEGSRNEAZERNIDMLARE ., DDL
it EEEZ, BIESHELIZDDLESR, BITXLRAXRNIDMLE ERRED
[EDDLIERRIEEREMRY . #FIEDDLEHEICREDDLER, HEMEBAEEDDLERE
BILA5ZIDDLSIES

ADDLEGHRITIREF, SQLEIEMTRAXREDHITIER. [EEBT, FHEMBET
# (AERIDDLIEESEMARZEERIENTR, BT ESDDLERRNEENS
2) . BfE, fITHRETXLEERHITINIRE, £, EXXINTER.

ATBIFIEDDLASAISGI, RHHSEMIIDDL, HNSHBRTRER (9
B8) LARGNITRRERER, FHERITHRIITREEMNIZES

MIBEN R #EMTHDDL, DDLRfETEEIZISDDLAR S AISONIEIUANED, FHRH
%%ﬁgf\ﬁaﬁméiﬁmméo 5EIaDDLaSF~FEEHEEY, (FFIDDLR T
Vi &
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1. BT RE NEUEENSREHESchema, ELANRERAARERIsearch_path,
BAREEE N .

2. ZEHCRYSONFISTUILRYMIHRES T RAOEUIEE . SIRAFEREFRIRIEIE
FEhRA, FEFERLDDUEZLZER, FERANBZABRXEES

REETRHAIERERICEHERITER, ERSAFPBAFN, MRExEEE, §

an:

I EREAETISERSIS'E, REAENSRESSSEETARES .
[FI5SQLIER

CREATE FUNCTION func(a INT) RETURNS INT AS

BRGIN

ai=a+l;

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

RETURN a;

END;

$$

LANGUAGE plpgsql;

[ fEITEER :

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;

affl2:  “CREATE MATERIALIZED VIEW v46_4 AS SELECT a, b FROM t46 ORDER
BY a OFFSET 10 ROWS FETCH NEXT 3 ROWS ONLY” #Rf#Hfr /9 “ CREATE
MATERIALIZED VIEW public.v46_4 AS SELECT a, b FROM public.t46 ORDER BY a
OFFSET 10 LIMIT 3” ; &

~ME3: “ALTER INDEX "Alter_Index_Index" REBUILD PARTITION
"CA_ADDRESS _SK index2"” £ =fR4T “REINDEX INDEX
public."Alter_Index_Index" PARTITION "CA_ADDRESS_SK_index2"” ,

w4 BIER/NEBCEEISXSE, START ENDIEERHIIMRATEE(LILESS THANIES:
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

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'),
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PARTITION p5_1 VALUES LESS THAN ('4000'),
PARTITION p5_2 VALUES LESS THAN ('5000")

U5 FIEFRAYPIFERRT, ERIF NOT EXISTSHIET .

HBLIR

[RIASQLIED:
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; -- AIf##3
TABLERREAIntERYFIc2, 1I5ETHITHND, RBTERFBCFIRIZEEYPARFRAIZEE,

EAT4LER
%
gaussdb=# ALTER TABLE IF EXISTS public.tb5 ADD COLUMN IF NOT EXISTS c2 pg_catalog.int4 AFTER
cl;

[RIESQLIER]:
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; -- fi#f5, #iSyc3RIRfRTEERERITM,

[ fEITEER

gaussdb=# ALTER TABLE IF EXISTS public.tb5 ADD COLUMN IF NOT EXISTS c2 pg_catalog.int4 AFTER
c1, ADD COLUMN IF NOT EXISTS ¢3 pg_catalog.bpchar(5) AFTER c1;

[FHaSQLIER]:
gaussdb=# ALTER TABLE IF EXISTS tb5 * ADD COLUMN c2 char(5) after c1, ADD COLUMN IF NOT
EXISTS c4 int after c1; - #R78, EAHITEIR.

BB RIS ST IFDDLAE:

- @EDDLIZIEMFIILEEREINE TZU9100MB/S, DDL/DMLIESE51ZE/F1D
MR REIRE F£99100MB/S,

- FEItInEER (i&Ewal_level=logical B
enable_logical_replication_ddl=on ) , ¥IDDLIEAIFNEEE FFE/NF15%,

RRDEALIR ( BBITHIFT) ¢
- AXFEEAHRIGRISTSRAIDDLIRIE .
- ASZ¥SFOREIGN TABLEIZSAIDDLERS .

- alter table add columnfJdefaultiBRSziEstablezsBFIvolatileZEBYAIRRZE];
create tableFlalter tablefYcolumnficheckZRXA R A Sz dxstableZ=BLF
volatileZEBURYERES; alter table?tIRBEBEKFIET, REHA—KFEDF
ELEATMER, MiZskalter tableBFZEQAARRENT -

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

- SIENSANEARTFEIF NOT EXISTSHY, MRS EEE, WAREITHRID,
MIpEXSRATE R HIFTEIF EXISTSHY, WNRIHRAEFE, AT,

- AXJALTER PACKAGE COMPILEIEAH{TERS, (BESEELACATFES
AYDDL/DMLIEA, YNSRPACKAGEE;ZHEDDLEDMLERSAILAMLRE, W
alter package compile&£#Z BRI 205

- (NS ABRAZHIRANRADDLEE, LATFSQUEAARLIHBIEMRD,

" QIRITER, REILMER.
[RIGSQLIET]:

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;
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[ fEITEER :

gaussdb=# CREATE TABLE IF NOT EXISTS public.tb3 (c1 pg_catalog.int4) WITH
(storage_type = 'ustore', orientation = 'row', compression = 'no') NOCOMPRESS;

= QUERAY, FIFERINIDENTITYZIER,
CREATE TABLE IF NOT EXISTS tb4 (c1 int GENERATED ALWAYS AS IDENTITY (INCREMENT
BY 2 MINVALUE 10 MAXVALUE 20 CYCLE SCALE));

= BEABL T OIRTESERRY, LFRIFINERE.
[RIGSQLIER:

gaussdb=# CREATE TABLE IF NOT EXISTS tb6 (c1 integer comment 'MysqlFR&=FEIEL')
with (ORIENTATION=ROW, STORAGE_TYPE=USTORE);

SRS R

gaussdb=# CREATE TABLE IF NOT EXISTS public.tb6 (c1 pg_catalog.int4) WITH
(storage_type = 'ustore', orientation = 'row', compression = 'no') NOCOMPRESS;

BIERRISASZIFDDL ( DCL) /DMLIEEESS, REESHDDLZEHIDMLEE
B

- ARG, DCLARZEREDHAMENT, DMLFDCLZ Bt AR AT

gaussdb=# BEGIN;

gaussdb=# GAINT ALL PRIVILEGES to u01;

gaussdb=# INSERT INTO test1(col1) values(1);

gaussdb=# COMMIT;

- AR E—9f 5 =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;

-- AREHRE—aMEZaSQLET

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;

-- 2T

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;

- AR E—af 5 =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;

-- 2T

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;

-- AR SE—8SQLER

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;

N5k 01 (2025-02-12)

WRIERE © LEARITERARERAF 53



=EWEE GaussDB
$5iERs (& Vv2.0-8x) 4 2EEH

-- 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;
- JBIEMRFIIEAICREATE TABLE AS SELECT. SELECT INTOFICREATE TABLE

AS{YRERRTSH CREATE TABLEIEG), BASISMRIBINSERTIEA,
(Mg
STFCTASEIZERZER, PEPEALTERFIDROPIE
ANIB
[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;

RE—8SQLIEARETER:

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

- PITEESRE/RE/SREN, EHASESDDL/DMLESESHEELRS
SRISESNEMEDHEMDDL/DMLESESS, WRIRESSESRNHNITHE

650
- IZERBASIIRAIEEINE, IR ASIEZERIDDLETRBSERSS
B &hash?l,

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

[ ] Zrost
ﬁﬂtﬁg-n

CREATE SCHEMA blockchain_schema WITH BLOCKCHAIN;
CREATE TABLE blockchain_schema.blockchain_table (mes pg_catalog.int4, hash_a1d895
pg_catalog.hash16); -- IEGFTAEBRRER, FEEBRmFRIXHAblockchain_schema
REESELE, ARUEEERR, WABiRmiIblockchain_tableERIF—ikEiER, ZEH
fTRIDMLER S A LAEREIK o
SQL#s<:
ALTER SCHEMA blockchain_schema WITHOUT BLOCKCHAIN;
CREATE TABLE blockchain_schema.blockchain_table (mes pg_catalog.int4, hash_a1d895
pg_catalog.hash16);

o HRITZIEMRIEXIIDDUFELR:
- sql_decodingif{F AL iFjsont&TAYDDL

eI
e JSON#&=t

SIFHANRIDDLES), SQLSIZMErsEa@BidiEL. AiENITSEES BB
N, BT EPhEE87TDDLHNEEMEE, FENTRSRIERINRKES, BT
RETERAEN ., ERITRRITREZE, ELSKEEIDDURERIRITSR
search_path, A$FEERITEHITHRINZ G, RSB ITEEERHT
KT, LUAREDDLREGNEEMEE . RERNAR TS BEENDDLE
a9, LS @EHEISONEXEIDDL, ALUEER SaEiEERS.,
CREATE TABLEIBE®ITERITIalX . iIBEPHZE, BEIXIMNAYCreateStMERTRITS
=, TRPEAETEER. JEE. PHIVEE ( DistributeByF5HEk ) . HX(E
B ( PartitionStateZ5ty ) &, B RENTE, TimEBAISONISRUIT:
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ALAEZI, JISONKRXPEEIISHMsearch_path, EAfYidentityi#fRriRschemaly
public, & Htest_create_table_a, EA%{persistence}sdMAIFERINT, It
SQLIEHABLFERTLAAZ
[ [ GLOBAL | LOCAL ] [ TEMPORARY | TEMP ] | UNLOGGED ]
%({if_not_exists}sX4MSQLIEAIFRIFE:, AEULFERIAAZ:
[ IF NOT EXISTS |
%{identity}DIFRZSQLIEAIFHI=FER :
table_name
%({table_elements}sXI M SQLIEAIHAIFER:
( column_name data_type )
%{with_clause}s¥J Mz SQLIEAFHIFER :
[ WITH ( {storage_parameter = value} [, ... 1) ]
%{compression}s3IRISQLIEAIFRIFER :
[ COMPRESS | NOCOMPRESS ]
e decode-styletSEET

A& Hdecode-styleSEU=H, fN=decode-style="j'BY, HHH&TLIIT:

compression = 'no') NOCOMPRESS"}

HohiEq i EESchemaBZ iR,

gt
o IMBIEHISH
a. FIBZIEMDITHISE, BTFEHIDDLAREITAEURBEER . @l
JDBC#E & pg_logical_slot_peek_changesHS,

®  enable-ddl-decoding: EtiAfalse, FF/ESDDLIEGRIIBIEMETD; BN
truefi, FFFEDDLIEEIRYZIERED

"  enable-ddl-json-format: EkiAfalse, (EIXTEXTHRILAIDDLR RHfréS
R; [Eftrueld, EXISONBRAIDDLRBITER .

b. HEGUCEH

= enable_logical_replication_ddl: B(IAJION, ONIKET, BiEEFAIX
5DDL, BN, A%Z#EDDL, RBEHONKET, AS3IDDLITERH
TR, FERDDLAIWALEE . BN, ARETHEAERWALB
=+

TN Y
enable_logical_replication_ddIf9FXHZE, LUEBEERERRFENR T1Z
SHESHEEMRIBASIFDDL,
o FMEHZE
#FTEDDLHEX logical_ddl_message, HZEIHRM_LOGICALDDLMSG_ID, E
EXIT:
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B it B
db_id oID #4EREID
rel_id OID &ID
csn CommitSegNo CSNREE
cid Commandld Command ID
tag_type NodeTag DDLZEEY
message_size Size HERBKE
filter_message_size Size HEHTEZBRITRER

KE

message char * DDLHE

(ERZE

£ IBIERDSTEIRINIEEGUCEHwal_levelllogical, iZSHEBEREN.

gs_guc set -Z datanode -D $node_dir -c "wal_level = logical"
Hrh, $node_dirh#iEETRIEER, AP OIRIESIRME RS

S }Q&EEREPLICATIONWBEE’\JFHP%%GaussDB%ﬂlﬂﬁfﬁi*,ﬁ, (ERI T SiEEEIE
%,

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

Hrh, userl IR, passwordAZHE, db1IABEEZIEIRERTR, 1600095
EEIROS, BFRAURELIRERER,

$I3 QIEBIRAslot1BIESHIE.

db1=>SELECT * FROM pg_create_logical_replication_slot('slot 7', 'mppdb_decoding);
slotname | xlog_position

+

slot1 | 0/3764C788
(1 row)

TBA TEIEESEIEPackage.

db1=> CREATE OR REPLACE PACKAGE ldp_pkg1 IS

varl int:=1;, -8B E

var2 int:=2;

PROCEDURE testprol(var3 int); --ABF#EIRE, AILAKSMERER
END ldp_pkg1;
/

FIR5 (ZENE HIiEslot 1 fRADLE R, FJiEid)DBCEEO & pg_logical_slot_peek_changesiif
SHE.

MR

o BIERRIDIAINES BB RIS EIFNFISITHIS 5.
o FTREEDAR, 7E)DBCEOAZESHdecode_styleRTLUREMEAIIET:
- EidEcEi%kINdecode-style, IEEMRBIEI. HEUEAcharBf9=5F)'. 't'EX'd', 75!
RFRjsont&= . texti=X R ZiHHIRR

db1=> 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
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not like '%dbe_pldeveloper.gs_source%';

data

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

$£6 MiiciBisSHEslot1, MBRpackage ldp_pkgl,

db1=> SELECT * FROM pg_drop_replication_slot('slot7');
pg_drop_replication_slot

(1 row)

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

.

4.1.6 ZIEFDTFEEM R RED

BARREDAYER/FH TS ST R WALB SR B <Y, B < ALSN, 245
RO MISELSNAEEHEI— P —E1E S (CONSISTENCY LSN) , AEN—HIERFF
InRERD AR

ABLIR

o RYSWELWALBTRMEEM RFE . AREERERESEXRERIWAL
BHEHE, RFEGaussDBREBELWALHTXXHHEEESE, LIXRIHE
EEMRWALREHRKRER.

o EBEBBHEENARRE—HER, —HESEMMIENISIRIHENITESE
PRIERIER, FIINKESSF. —BERRZEARNESFENSEENT =
WARI R, APEERFRERBNSESHET Rt ZE, ATHIERE,
EEGFEERZERDU S, REBHIB—RIER.

o LEHIEEMSIINEEAINRAR, #MntitSBmRITFERRIEZML, LR
FEERTHF R TRLMRYEAEREEMSIIRE, ARns, NAIFEE
NRIRAFRENEEMN RRE, FEEERNTEEUCRFRYESEERETE
UmIfgE, BiEEMRURATELMTRRTRISN,

o MMRAFLENHEFHEFREMCNTEEXERIWALBEFERK, SIEmMH
FFHRHIERAMSEEBSERER . ZEFRBIEF HIYREIHET

GUCZ2#L ( logical_replication_dictionary_retention_time ) SRiZ& .
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AR

gt

HRF X RSRTERB RN F US4 AR E -
1. LRIERERFRTASIENEIEERRERT

logical_replication_dictionary_retention_time,

2. RGEREUENsnmaxA~ A0, HesnmaxNFiZEEHIEEHEIS)\csn ( BIRI AR
Fslot_dictionary_typegdictionary tablef97téE-RER/)\iddictionary_csn_min ) ,
gaussdb=# select * from pg_get_replication_slots();
slot_name | plugin | slot_type | datoid | active | xmin | catalog_xmin | restart_lsn |
dummy_standby | confirmed_flush | confirmed_csn | dictionary_csn_min | slot_dictionary_type

el e + e

+ + + + +
slot_lsn | mppdb_decoding | logical | 41313 |f | | | 0/E34CDCO | f |
0/E34CE40 | | 3011 | dictionary table

(1 row)

o FREHIZSH

a.

BZERASIEHISE, AT EEREHeR . aBd)DBCGEOLEZEE
HIEEE (F1%0: pg_logical_slot_peek_changes.
pg_logical_slot_get_changes. pg_logical_slot_peek_binary_changes.
pg_logical_slot_get_binary_changes ) F2.

" restart-lsn: KREMZANASHE, RRZEFEFRSERZESHIE
gﬁﬁﬁ’ﬂ—ﬁ‘&ﬁ; BIER, RZEEEBIRRErestart-IsnfERI——

FEGUCSH

= |ogical_replication_dictionary_retention_time: ZAIAMEF365K, BT
EHIBIBEFEEXRSROIKET, HUIRFRFRTIE,

®  enable_logical_replication_dictionary: EKIAJION, ONJKET, Zi5
SHIFAIRE SR AFHRERLBNSESHIE; OFFRET, F2iFt!
EZhRAFHRERIFBIESHIE.

o FMERGERH

gs_logical_dictionary_baseline(): HiTi2iEMIBHIEFHAFEMIERESL
£, PUTRIDIREFERT, HITRBIREILKMIRER .

AEIREE . BRETRTHITEHS 56 EROIVSSREEIERX . SEEIFE1 R
SERHET, BERAREPITIEN25MES; 10/5KIISRFET, B
HACREINITRERS 12000 . REHUTHIEASEEEMSQLIERRRF.

AT LAE@IZ SELECT status FROM gs_logical_dictionary;HaIASLHI 2B E 2520
Bk, REEREX:

"0 BEMSAIRESRIIE
" 1 BEAKRTER.
" 20 BEM#HITH,

= 3 BERERR.

RENTATY, BIERTEIR3, TREXHETK . FHBXNEIEFEE
IRZRNEEBAN, HI0: pg_classEMATEREETEXgs_logical_class,
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- gs_logical _dictionary_disabled(): XFAZIEMIBEIEFHINGE, SR
FHEXRFAROELEAN, AITRINREIOK, HAITREIREIXMIRE

A E=

XAEIEFHINEEZ G, THEREENHIEFHES MR, W
HERAHIEFHEINEE, Z1Tgs_logical_dictionary_baseline()EREl, XHiZiE
HIEFHSEMHTEZL .

ERTE
1 BIERDSTEIRINISEGUCEHwal_levelllogical, iZSHEBEREN.

gs_guc set -Z datanode -D $node_dir -c "wal_level = logical"
Hr, $node_dirm#iEED RIER, AP ARIESXIREREE

$1E2 | EBEREPLICATIONSEHIFAFZERGaussDBEUEEE I S, [FHIN TinSEEEiE
o

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

Hrh, userl IFFE, password AZHS, db1IABTEERIEIRESRIR, 1600095
EEROS, BPRELRE RS,

FI3 IEZTRAslot 1 IBESHIE.

gaussdb=# SELECT * FROM pg_create_logical_replication_slot('slot 7', 'mppdb_decoding);
slotname | xlog_position
+

slot1 | 0/3764C788
(1 row)

TE4A TEiEEEscreate_lsn,
gaussdb=# SELECT * FROM gs_txn_lsn_time ORDER BY create_time LIMIT 10;

create_csn | create_lsn | snp_xmin | create_time | snp_snapshot | barrier
15639 | 607906688 | 0] 2024-05-11 11:13:23.909348+08 | |
15640 | 607908632 | 0] 2024-05-11 11:14:23.9082+08 | |
15641 | 607912608 | 0] 2024-05-11 11:15:23.907633+08 | |
15642 | 607914280 | 0| 2024-05-11 11:16:23.907281+08 | |
15643 | 607917416 | 0| 2024-05-11 11:17:23.906145+08 | |
15646 | 608049488 | 0] 2024-05-11 11:18:23.905562+08 | |
15647 | 608062840 | 0] 2024-05-11 11:19:23.904358+08 | |
15648 | 608077904 | 0| 2024-05-11 11:20:23.903672+08 | |
15651 | 608106328 | 0| 2024-05-11 11:21:23.902544+08 | |
15653 | 608173464 | 0| 2024-05-11 11:22:23.902104+08 | |

(10 rows)
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(AR

o create_IsnfEIZRFARPEUMFHIEER, ZLSNATLUEIE SQLIEE L) E WAILSNEE
X (UEEE) , BIOOXXXXX/XXXXXXXX, EEHE RN REER:

SELECT CONCAT (to_hex(({lsn_num}:bigint >> 32) & x'ffffffff':bigint), '/',
to_hex(({lsn_num}:bigint << 32 >> 32) & x'ffffffff'::bigint));

A EIASQUIEARHEI sn_numiE N B SHFERIHF, LI607906688HHIUN FER:

gaussdb=# SELECT CONCAT (to_hex((607906688::bigint >> 32) & x'ffffffff':bigint), '/,
to_hex((607906688::bigint << 32 >> 32) & x'ffffffff':bigint));
concat

0/243beb80
(1 row)

o HMTMFREZSSIMIEFEEEZEXA, MEEEFTEERUTERIED:

SELECT CONCAT (hex(({lsn_num} >> 32) & 4294967295), '/', hex((({lsn_num}<< 32) >>
32) & 4294967295));

{EA HIASQLIEARER Isn_numiE BB ERIHTF, 111607906688 794I40 FFiR:

gaussdb_m=# SELECT CONCAT (hex((607906688 >> 32) & 4294967295), '/', hex(((607906688 <<
32) >> 32) & 4294967295));
concat

0/243BEB80
(1 row)

FB5 ISR mrestart-lsn, EEVEHIEslot1 BRID4ER . ANEITIDBCIEOSE ZBEEH!
PR TSR SRS, BIANEENEEArh B AT create_snZERE 1607906688, 4R
RSB MATREIRG S, AR 6HEHIR0/243beb80, IDBCEOISIBIEE SR
i B S Erestart-lsn}90/243beb80,
gaussdb=# SELECT * FROM pg_logical_slot_get_changes('slot_1', NULL, NULL, 'restart-Ilsn', '0/243beb80');
location | xid | data
____________ o

+
t

0/243CBA90 | 98702 | BEGIN 98702

0/243E1538 | 98702 | COMMIT 98702 (at 2024-05-11 11:18:24.824773+08) CSN 15645
0/243E1950 | 98703 | BEGIN 98703

0/243E1C70 | 98703 | COMMIT 98703 (at 2024-05-11 11:19:21.08274+08) CSN 15646
0/243E4D78 | 98704 | BEGIN 98704

0/243E5098 | 98704 | COMMIT 98704 (at 2024-05-11 11:20:21.083968+08) CSN 15647
0/243E8850 | 98705 | BEGIN 98705

0/243E8B70 | 98705 | COMMIT 98705 (at 2024-05-11 11:21:21.084388+08) CSN 15648
0/243E8B70 | 98706 | BEGIN 98706

0/243E8BBO | 98706 | {"table_name":"public.tt","op_type":"INSERT","columns_name":
["c1"],"columns_type":["integer"],"columns_val":["1"],"old_keys_name":[],"old_keys_type":[],"old_keys_val":
(1}

0/243E8CDO | 98706 | COMMIT 98706 (at 2024-05-11 11:21:23.894197+08) CSN 15649
0/243E8D80 | 98707 | BEGIN 98707

0/243E8DCO | 98707 | {"table_name":"public.tt","op_type":"INSERT","columns_name":
["c1"],"columns_type":["integer"],"columns_val":["2"],"old_keys_name":[],"old_keys_type":[],"old_keys_val":
(1}

0/243E8EEQ | 98707 | COMMIT 98707 (at 2024-05-11 11:21:27.243517+08) CSN 15650
0/243EF758 | 98708 | BEGIN 98708

0/243EFA78 | 98708 | COMMIT 98708 (at 2024-05-11 11:22:21.08472+08) CSN 15651
0/243FFD98 | 98710 | BEGIN 98710

0/244000D0 | 98710 | COMMIT 98710 (at 2024-05-11 11:23:21.085542+08) CSN 15653

--More--

£IR6 MEFBEEHEslot1,

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

.

4.1.7 ‘ZiERERENER O ThEe

ZAEEFIEYIIMEM B T " DMLEUEKEIRES, NWALASEEFIEBES HELHE
OIS B SR

B

0.

10.

11.
12.
13.

E&EIEKE]: fEHpg_logical_get_area_changesii#y, mILATEZk[E1HXDML
#iE, BIRMERSEpg_logical_get_area_changestREBIMERGE

FREEIKE]: OM_Agenti@idpg_logical_get_area_changesiRE=OBS F3
HBEEAYK[EEES, OM_Agent A OBS THELFEIAEEI N =L, Hel
E—EWAL BEEBISHAIRERIN M, . BEIBERE, BIEIRIEIBFEAEHFHIR
Eljiz Y

FRATEOWALR &4 5 A logical,

HIRENSSIFRMAMAIFULL, BN UPDATERNDELETEIRIES R EIGVIRIEMITA
22FE,

WALBEICRHEEEBURIERRTMANL SR, NEKERIRAER BRIAREHIT
VACUUM FULLIR{E, BMiZZEVACUUM FULLZ BTHIDMLUIEERSHEUER
[El,

WALBSICRAIEBIRELURERIAIN AN SS2R, NEKEIRIMERIBR, HER
BERELUITRML:
a. AVSESREMTRET, BIFDDLRIE,

b. WHERERFIUBINFE, BFRERFRATERNEBBI124FHKE
AYvarcharZEsy,

c. ASESEBFRE—IIFER,

d. varcharzERIEINEEKE.

HARREWTESH ZFErelfilenode R £ T WANF= AT, REWTEIN
DMUR{EARSHEEIREILE]

BRWALBEAEEBII500MB,

AL ArifIxlog B EEIERK(E] .

(25 5EuE D, BREEARIIE, SHEERIE, WEEEIEOHK
I

OM_Agentff FEZBISKIEABE BT EEREA T E2=E/I80%, WMRAFN
aiRE (FEIUIMERTERELEXE ) , IREEERJ: "no enough space

left on device, available space must be greater than 20%",

TEHEMBEBEME, B TFHRIIWALBTIHHTIERE, REEK
I, AeiatlERER, RSBEBIREEICREIDNIEEH,

FRAFENRIEE, EiRifEAREE B RS tZRgs_txn_sn_timeRIERARIE, £K1E
AT EABEBIT R Ftakgs_txn_lsn_timefYE/\idE], BUISSIREE .

IR TEHMXlogHEEAREBIIIGB,
BIREBEIREAEIT max_process_memory A910%,
A EFEE—H R ARRHIEKREREO .
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vs)

X

R

AEBESD KREAMIESEHR MNMIMREFHEERT “T@ma” 1 =48
%” R, DARNEDUPREEBAHITRAMNRE, 21BN, FE. JRRFE
Ho

5.1 KEEHUERE

511 XE=8REES=NE

EEGMERIEEMN AR IKAIERZ RSN, MEFEMRESHENETEKR.

B S . EIZMEFLRLRERI20SFHEE, HRESENRAIAIMB. GB

REHFEEZHRESIANTBRIIES, FULEREANE. HESHUNENE=R

T, HEFEEERS (DBMS ) FHIESA. MEESELHHIEH TESHER, EWL
ERYEFR ST S MU BRI SRS .

RISkt , ATEEEASEE (Divide and Conquer ) BRIFS
AR AREE, EE AR SIE— N SRS R sk B S HFERIEAE(
HFIEER, BIEFEES S N FORE ST R SN EERR, R
TR ERFERESH . NTASBMIEGS, MIRERMRIEIRHGT 9
SagbiR” RS EISK, BHBERIRRE S AR TR S DR BRI, 1
S XUHMBIE LR EREIUBIIOSIE, AR AR AT T4, R
FHIRIOSIE. SHALR,

5.1.2 ROEFEA

FEPXIEAK (Table-Partitioning ) IBITEIEE KIERHE RS INESIE LIHD AEN.
BEZEEZESRT (HKX) , EEBLIAPXNESD. TESEUREEEE/INE
MSSE, seisitFAF@EDXE (Partition Key ) MUBRERIZIFUIBFIENSX, MM
BREXIEERNARNESEE, EREARNS X EH&#1T7DDL. DMUR{E,
MEBFRERNAERE, EPXEATFESUT=1"AHEEEN:

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

2. BEEsHESEENFAARERIN: BEDMLIES . DDLESHAL=AIEESS
M, EX—EXEESELUNEEERITO KNS TRBES. flal, #EE
?‘%ﬂﬁ)@i I RERE, EHRESXETHIREL. PREHFEHER
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3. REXBFEFSTIENHBRZESELR: BTFHXENDE LNARS XN
R T REEERNRS, S oXULESRRYIERENE, WSHEEER
[E4 . MIEFEREMERTE. BNCESHIEEIERRE, WEENE. K518
i\%{*’léi_}@, LIRS KERNEHIRE, MARIEANFRHITERIE, NfisdT
E{ERTIE]

5.1.3 #RHD XE&LLW

D RRGHEEXR S ESHEEANEN S KEHTIBEESnS, flil—KIUB
faMonth{E A XH2RIZR, SNEIS-1F.

SIRIAE BRI S IRITREWNFZISDREEAIEWE ( Full Table Scan) , 41%
LIHER D XIBERRIHZER, IBARBRIESRABSBNARAIDT XM, 3FRA
HNEESRAENEARIKINH LN, BFaMsEERRIOtERASE
AAERIZR, WNEI5-2Ff7.

5-1 P XFRTRBIE

1 A 202101 partT
1 A 202101 4 o 202101
2 B 202102 / 7 B 202101
3 (u} 202103
4 D 202101
2 B 202102 part2
5 E a0 —— e 5 E 202102
L F 202103 L] H 20202
7 G 202101
8 H 202102
\ 3 % 202103 part3
o I 202103
] F 202103
a 1 202103

5-2 X FRERBIE

select * from T

$3XZ&##% Partition Pruning where month = "202107
select * from T
where month = "202101°
1 A 202101
Y
1 A 202101 4 D 202101 R
2 B 202102 /' 7 G 202101
3 c 202103
4 [u) 202101 2 B 202102
5 E e E 202102
EEEE
@ = 202and g H 202102
T [ 202101
8 H 202102 \
3 c 202103
o [ 202103
+ 8 F 202103
2 | 202103
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5.1.4 FIEH XizHERE

PXERARNEIREAFEAEIE ( Data Life Cycle Management, DLM ) {27 RiE
MR, SREGENEER— AR TERIENE MERSHPEIELIENEEN
K. EF—EEAERE D EREERIRE G AN HUN 8 aFESIENRSE
MIREFSIINGE: BEREPERNRRMIEFETRTR. TRAtRSHNEFEE
E, MAKERORIBEIETEFREERARE. MERENEFEE . RIBEVEIE
tBATREEFABARRE, RAEEHREEHFEARIZEERENM,

DXFRALHEDLMERRS =M TIRENINEG, BIARS XERARRETE, &KX
IREEMRRZBIERIER, LT AMAVEIEE SRR ANN . B HIRER
RIS ARERS IR ERFK, SEMBPHARMX—EERZE, X
RPMSEiE LMARE—KERNEIRRF. WIMES XL BISEREED . &
. R EBEZIEHMRRRE, SBNBENURERRFEHITHIBIRE, HER
P SSins=RIZE SRR,

5.2 7 XRIA

X3 ( Partitioned Table ) ISTERET m AN REIERBIZEE S X §2UAN ES5es XY
D XERENERHTEET D . NEIESXBEREE—MKELKX (horizontal
partition ) $RE&H L, DXFIER T HIRENEEFOMEE. USEMMNTRNE, H
BRI TFREFEASHIENSMMEENRA . DXAIFEER. RSIFIERSIBRIEXRMD
RENED, FEXEHIREXREEISERBAATR ERS LTSRN
GaussDBIRMt TEEN LXK B, LUBERRWSHZSENER . ATFHXKEE
ROSCHlSE 2 MEURERSREIL, NMEFRXEERN, Rt LFaJLAELLEDXE
MCRBEURMERBTE, THEEEZANYHNNBREREN . AERS
GaussDB XERAMEAEEMNUAT AN EEEHRNE:

1. PEREAFS: MNRDKESESHER, NEDXERAICatalogfFEHF AR
PRIEBXI AL REE o

2. DRXEREE: NDXRETHSHIEARLEBHER, NMESHOXENTIIRASFELL
RAETSIRRIRIAAAT R FNRER

5.2.1 ERHELE

5.2.1.1 o X3F&

(&%)

SEPRXS AP AIIAYZR, APXZRHITEMDMUETRIE. M. B, SUR(F. BEE
FATE#EZRDDLIEA B AYFEFPARTITION BYIBAHITEN , BIEMINLAGTEPg_class
RPFTE—Pentry, FHHparttypedlAEN'P' (—RkHX) &' (ZRHKX) , =+
?Hiientrﬁﬂﬁ:‘lZ%E’ﬂ%Eo DXBREFE—TEERS, MNARXEHRERE
o

1 t1_hashA—P—RKpXE, 9X3EEghash:
gaussdb=# CREATE TABLE t1_hash (c1 INT, c2 INT, c3 INT)
PARTITION BY HASH(c1)
(

PARTITION pO,

PARTITION p1,

PARTITION p2,

PARTITION p3,

PARTITION p4,

PARTITION p5,

PARTITION p6,

PARTITION p7,
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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.)
Has OIDs: no

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

--Eift1_hashy XE

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

_________ |

t1_hash | p

(1 row)

gaussdb=# DROP TABLE t1_hash;

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

c1 INT,

c2 INT,

c3 INT

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

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

),

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

),

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

),

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

),

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

),

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

)

)

gaussdb=# \d+ t1_sub_rr
Table "public.t1_sub_rr"
Column | Type | Modifiers | Storage | Stats target | Description
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+ + + + +
cl |integer | | plain | |
c2 |integer | | plain | |
c3 |integer | | plain |

Partition By RANGE(c1) Subpartition By LIST(c2)

Number of partitions: 6 (View pg_partition to check each partition range.)
Number of subpartitions: 18 (View pg_partition to check each subpartition range.)
Has OIDs: no

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

--EifAt1_sub_rry X3EEY

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

___________ |

t1_sub_rr|s

(1 row)

gaussdb=# DROP TABLE t1_sub_rr;

5212 9X ( PXFER. FHKX)

P REFFLFMRFEIRENZER, YRAentryiBERFEpg_partitiondh, FNFHXAY
parentid{E/9SMEXEXEL 5 X B3R Epg_classzHHAJIOIDTY .

= t1_hashA—P—RpXE:

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_hashy X R
gaussdb=# SELECT oid, relname, parttype FROM pg_class WHERE relname = 't1_hash’;
oid | relname | parttype

+ +
16685 | t1_hash | p
(1 row)

- Bt _hashiIH XIEE
gaussdb=# SELECT oid, relname, parttype, parentid FROM pg_partition WHERE parentid = 16685;
oid | relname | parttype | parentid

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

gaussdb=# DROP TABLE t1_hash;
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5.2.1.3 o[X#2

DEREA—HSNIER, 5XBEESHND XITEEBE—AER—TEME

NP,

BEERERNEIIPARTITION BYiIEGIEE:

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

A

SEED KFRFFIRD KERFRS 1650 KE, Bt KEIZF1IIDKE,

5.2.2 9 X

P XERE(EADDLEAEEEGATEITPARTITION BYIBGHNELIERE, DXEIRY

RTED

XRAPEIEF S XEEAREIAN . BRAYD XEBERETEMARIRange X/

Interval9) X . EFIBHEEFIREGIHashD X . EFHUEKEHILIstTEDX :

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

5.2.2.1 SBEP X

SEES3X (Range Partition ) 1RIEAEN D XEH KEIMEEESSIERSEIS

X, BESXREFRATRENNSXEE,

BEELAR B4R ( Date. Time

Stamp ) HEIAEIEIZSHER .. SEES XERME LR, =~OAWT:
1. VALUES LESS THANHE9IEEMET
STFMERVALUE LESS THANAGIEZAEL, SEED XKD X RS 21516

5'—]0

BB R BN T :
gaussdb=# CREATE TABLE range_sales_single_key

(

product_id INT4 NOT NULL,

customer_id  INT4 NOT NULL,
time DATE,

channel_id CHAR(1),

type_id INT4,

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

)

PARTITION BY RANGE (time)

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

)i

gaussdb=# DROP TABLE range_sales_single_key;

Hrhdate_202002%3:20202B90 X, BEELXEEMN2020F281H
2202052 B29HIEEE

B D XEBE—VALUES LESSFA, AT EENXAVIFEE LR, KTk
ZEFzo RENEQERRERNE T —MoX. BRE— DX, EOX
#HEBEHBI— 1 XAIVALUES LESSTFEIEERRRA TR, JUAGRED X
EXMAXVALUEXEF , MAXVALUERTR— M EILNEIRE, EHIFEToX
BIEHUEMATREE, BEE

255 KRBT :

gaussdb=# CREATE TABLE range_sales

(
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cl INT4 NOT NULL,
2 INT4 NOT NULL,
3  CHAR(1)

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

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

(4 rows)

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

|V | S

10|15]a

(1 row)

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

|V | S

1020 a

10[21]a

11| 5]a

11]20]a

11121 a

(5 rows)

gaussdb=# DROP TABLE range_sales;
(MARITY
ZHHXEI XML T :
1. ME—FIFFIEEEER .

2. MEBENRISEZINTF DX ERIFIAFRE, WEREBA.

3. MRBEANRISEPIFT AR ETIRNAFRE, NEEBENMER TS5 X T—
SIHAFRERIRN

4. MRBANZIFIRT O XLERIFIHEFRE, WRT—TDREITHR.

2. START ENDiEEKET

STFMEIESTART ENDIEEIER, SEED XKD XRS5,

0T

gaussdb=#
-- BlEER=a

CREATE TABLESPACE startend_tbs1 LOCATION '/home/omm/startend_tbs1';
CREATE TABLESPACE startend_tbs2 LOCATION '/home/omm/startend_tbs2';
CREATE TABLESPACE startend_tbs3 LOCATION '/home/omm/startend_tbs3';
CREATE TABLESPACE startend_tbs4 LOCATION '/home/omm/startend_tbs4';
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-- BliElIERTschema

CREATE SCHEMA tpcds;

SET CURRENT_SCHEMA TO tpcds;

- BIESXRE, PXERintegersEEY

CREATE TABLE tpcds.startend_pt (c1 INT, c2 INT)

TABLESPACE startend_tbs1

PARTITION BY RANGE (c2) (
PARTITION p1 START(1) END(1000) EVERY(200) TABLESPACE startend_tbs2,
PARTITION p2 END(2000),
PARTITION p3 START(2000) END(2500) TABLESPACE startend_tbs3,
PARTITION p4 START(2500),
PARTITION p5 START(3000) END(5000) EVERY(1000) TABLESPACE startend_tbs4

)
ENABLE ROW MOVEMENT;

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

startend_pt | | startend_tbs1

(12 rows)

- BIER

gaussdb=# DROP TABLE tpcds.startend_pt;
DROP TABLE

gaussdb=# DROP SCHEMA tpcds;
DROP SCHEMA

5.2.2.2 [@fFa X

1Big2 X (Interval Partition ) ATLABRE EE D XA —MIEZEF 0T EBAL, 2T
EfR P KEX D XIS TENFIEHNEN D XIEE LRI TRE, REEHREEN DX
HKE, EFRMEANNTIEFESEHH T XBIEIMT R [affo XELIZEYIRETY
MEMEE—NEELKX, BELXEEREEES XNSEMRNERS, SiEEN
EREZERSNEEBSRERIX . BIMXESXHTHRRAHEEXE
PR FBR ., REIINT:

gaussdb=# CREATE TABLE interval_sales

(

)

prod_id NUMBER(6),
cust_id NUMBER,

time_id DATE,

channel_id CHAR(1),
promo_id NUMBER(6),
quantity_sold NUMBER(3),
amount_sold NUMBER(10, 2)

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

(

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

’
'

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

1]
'
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)
gaussdb=# DROP TABLE interval_sales;

FiRGIF, WUE0IEES XLEA201 58201 9FEUERBMOIEDS X, HEURIFEAE
2020-01-01LAFFRYEERY, RFEEATREE X Range XA LILR, £Bmn8liE—

TaX.

A ER
[EfRD KASTIF BB B HA/RTIE)SR R, RIS AFseBifEtheesl , TI5EAIH
BT

INTT/UINTT. INT2/UINT2. INT4/UINT4. INT8/UINT8. FLOAT4. FLOATS.
NUMERIC. DATE. TIMESTAMP. TIMESTAMP WITH TIME ZONE,

5223 BHESKX

5% 7 X (Hash Partition ) £33 XBERISHERSHIRRGRISX . FEHE
BEIENGaussDBREIRFEE R, AH XBIETEEAERF (no data skew ) AYZR
T, BEEFESXZENTSHIT, ESRANATHEE. EiEHD KELMD
BSOS HEENIERSE. BEDRESEES KIN—HE T ERNERAE,
RERSED KRHIEARH R EHIENREHENS X2, RAT:

CREATE TABLE bmsql_order_line (

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

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

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

PARTITION pO,
PARTITION pf1,
PARTITION p2,

PARTITION p99
)

LiRBIFa, bmsql_order_lineRHJol_d_idi#{T 79X, ol d_idFIE—  identifiertt
FEREMNS, ABHAHENESERE—MIEHE LIX D . FRIGH D XKRIEER
STEHFH TR RIEN 22— MR AIEERNEE, HtbEMoXER, RTTGRESX
EEHEISHIENRN (E—. B NMEEEES ) , REBIEES XS XEENT
SIZEDX, ENHTEERIREREN T XIEIEYS, A THXENZ A,

5.2.2.4 5IFRHX

FIR53X ( List Partition ) BESIEE G RAWEARF A KBS EBRETIRKE
ERITAMIRGE RIS X . 5D KAMABET I LALME S KBS I EIEHITS
X, AL EFFIAERAIEIREHTOEMER . X FREXEFIRFRID X3
8, AJLAMERRIADKX ( DEFAULT ) RETHIRIRT, XIFMTERRSTENHIE D
DXAMTEASEMIRIR . AT
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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 pO VALUES (1,4,7),
PARTITION p1 VALUES (2,5,8),
PARTITION p2 VALUES (3,6,9),
PARTITION p3 VALUES (DEFAULT)

)
gaussdb=# DROP TABLE bmsql_order _line;

ERFIFAZEE BRI R D XA FEM, EFETol d_iddiiToX, BR%AList
D XPEZEI ol d_idRIRTEEEESEEHITIRE, AMEFIRPIIEESHApIDX
( DEFAULT ) . #ELEIGED X, List7)RD XX KERII MR, FERE8/EHMAY
BEFEREREFERIEIID XS, ERUIRIIFRERSAED KEMXITISHM, X5

;RTi&Z‘?fiﬁﬁHashﬁIXo List, Hashfy K{FFEPRIET R . AMAXAEIEEHITH

(AFNAR,

A EE

FIRD XS XIBRSZH165 . MRDEXEENN1FI, FHXENXEIListFIZRFHY
?ﬁt‘ﬁigzzﬁifgwuuﬁ; MR KBENNZY, FORXEXIIListFIZRPAKEE
FEBNULLE,

5.2.2.5 “HHX

— 53X (Sub Partition, tBIEEHX ) EEAHKIES XERRES, BRET—
MERESHEERHITOX, AEERE_MEESHHIEE N XE—SHD T
DX, BESKAFEFHSRETIENZEFE. ERN"RS XESINTAR:

Range-Range

—_

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

NI

gaussdb=#

--Range-Range

CREATE TABLE t_range_range (
c1 INT,

© © N Uk WN
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c2 INT,
c3 INT
)
PARTITION BY RANGE (c1)
SUBPARTITION BY RANGE (c2)
(
PARTITION p1 VALUES LESS THAN (10) (
SUBPARTITION p1sp1 VALUES LESS THAN (5),
SUBPARTITION p1sp2 VALUES LESS THAN (10)

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

)

)
DROP TABLE t_range_range;

--Range-List
CREATE TABLE t_range_list (

c1 INT,

c2 INT,

c3 INT

)

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

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

)

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

)

)
DROP TABLE t_range_list;

--Range-Hash

CREATE TABLE t_range_hash (
c1 INT,
c2 INT,
c3 INT

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

--List-Range

CREATE TABLE t_list_range (
c1 INT,
c2 INT,
c3 INT

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

PARTITION p1 VALUES (1, 2) (
SUBPARTITION p1sp1 VALUES LESS THAN (5),
SUBPARTITION p1sp2 VALUES LESS THAN (10)
Do
PARTITION p2 VALUES (3, 4) (
SUBPARTITION p2sp1 VALUES LESS THAN (5),
SUBPARTITION p2sp2 VALUES LESS THAN (10)
)

N5k 01 (2025-02-12)

WRIERE © LEARITERARERAF

72



=HUEZE GaussDB

#ritisrs (&=t v2.0-8.x)

)
DROP TABLE t_list_range;

--List-List
CREATE TABLE t_list_list (
c1 INT,
c2 INT,
c3 INT
)
PARTITION BY LIST (c1)
SUBPARTITION BY LIST (c2)
(
PARTITION p1 VALUES (1, 2) (
SUBPARTITION p1sp1 VALUES (1, 2),
SUBPARTITION p1sp2 VALUES (3, 4)

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

)

)
DROP TABLE t_list_list;

--List-Hash
CREATE TABLE t_list_hash (
c1 INT,
c2 INT,
c3 INT
)
PARTITION BY LIST (c1)
SUBPARTITION BY HASH (c2)
SUBPARTITIONS 2
(
PARTITION p1 VALUES (1, 2),
PARTITION p2 VALUES (3, 4)
)
DROP TABLE t_list_hash;

--Hash-Range
CREATE TABLE t_hash_range (
c1 INT,
c2 INT,
c3 INT
)
PARTITION BY HASH (c1)
PARTITIONS 2
SUBPARTITION BY RANGE (c2)
(
PARTITION p1 (
SUBPARTITION p1sp1 VALUES LESS THAN (5),
SUBPARTITION p1sp2 VALUES LESS THAN (10)

PARTITION p2 (
SUBPARTITION p2sp1 VALUES LESS THAN (5),
SUBPARTITION p2sp2 VALUES LESS THAN (10)
)
)
DROP TABLE t_hash_range;

--Hash-List
CREATE TABLE t_hash_list (
c1 INT,
c2 INT,
c3 INT
)
PARTITION BY HASH (c1)
PARTITIONS 2
SUBPARTITION BY LIST (c2)
(
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PARTITION p1 (
SUBPARTITION p1sp1 VALUES (1, 2),
SUBPARTITION p1sp2 VALUES (3, 4)

PARTITION p2 (
SUBPARTITION p2sp1 VALUES (1, 2),
SUBPARTITION p2sp2 VALUES (3, 4)
)
)
DROP TABLE t_hash_list;

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

PARTITION p1,
PARTITION p2

)

DROP TABLE t_hash_hash;

-- list-list
CREATE TABLE list_list
(
month_code VARCHAR2 ( 30 ) NOT NULL,
dept_code VARCHAR2 (30 ) NOT NULL,
user_ no VARCHAR2 (30 ) NOT NULL,
sales_amt int
)
PARTITION BY LIST (month_code) SUBPARTITION BY LIST (dept_code, user_no)

(
PARTITION p_201901 VALUES ( '201902" ),
PARTITION p_201902 VALUES ( '201903")

(
SUBPARTITION p_201902_a VALUES (('1','120"),
SUBPARTITION p_201902_b VALUES (('2','240"))
)
)
SELECT * FROM pg_get_tabledef('list_list');
INSERT INTO list_list VALUES('201902', '1', '120', 1);
INSERT INTO list_list VALUES('201902', '2', '240', 1);
INSERT INTO list_list VALUES('201902', '1', '120', 1);
INSERT INTO list_list VALUES('201903', '2', '240', 1);
INSERT INTO list_list VALUES('201903', '1', '120', 1);
INSERT INTO list_list VALUES('201903', '2', '240', 1);
SELECT * FROM list_list ORDER BY month_code;
DROP TABLE list_list;

-- hash-range
CREATE TABLE hash_range
(
month_code VARCHAR2 ( 30 ) NOT NULL,
dept_code VARCHAR2 (30 ) NOT NULL,
user_no VARCHAR2 (30 ) NOT NULL,
sales_amt int
)
PARTITION BY hash (month_code) SUBPARTITION BY range (dept_code,user_no)

(
PARTITION p_201901,
PARTITION p_201902

(
SUBPARTITION p_201902_a VALUES LESS THAN ( '2','2),
SUBPARTITION p_201902_b VALUES LESS THAN ( '3','4")
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)
)
INSERT INTO hash_range VALUES('201901", '
INSERT INTO hash_range VALUES('201901", '
INSERT INTO hash_range VALUES('201901", '
INSERT INTO hash_range VALUES('201903', '
INSERT INTO hash_range VALUES('201903', '
INSERT INTO hash_range VALUES('201903', '
SELECT * FROM hash_range;
DROP TABLE hash_range;

Y1),
Y1),
Y1),
Y1),
Y1),
Y1),

N=N=-N=
P o i Sy

A EE
Intervalﬁ:}EEEJZzE,B DXE—MFHRER, BRIASIF—RnXinsHhENX

Interval$3 X

5.2.2.6 D XRIISNIRIERIMERERN

fE£GaussDBAIZELIIA, 5 XEHIBBEANAIGIRISIZBALLIES XTRIEINS X BB
AOFFE, IMmﬁitﬁj\E%%%E’Jéﬁ%ﬁ)\ﬁ%ﬁiﬁgﬁﬁ (1) heap-insert&E%iH
A; (2) partition-routingZ> XEEHEANERS, S0EIS-3F. EfheapEXRIBENE
Rtuple N\EIT N heapZRAAEH BiZE o EBERNS XEHLA, Mo XERIPoER
X EEHEItupleTBIENRIRI MpartRelf9/aIER, FESXEHEZABES—R. —
XM, KﬁZ%E?:i&ﬁB*ﬁtb—é&ﬁEg ERHIRE, WIRBEEEAH
IRER .

B 5-3 ZiER& D KREIEBA

______________________________

_____________________________________________________

E IS EBHREANAARIME ST
1. HXFEFRHeapEREA:
a. BFEIRMNL
b. heapHUEIEAN
c. ZEBlEAbuildifitk (%=3])
2. PREHXIEH:
a. BHEEXRELSENL
b. KHEIRMLK, BIESXKEKpartRelDRAS. HIEHREERSEFH
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S XEHENMEEE BB KEIRSAIEKINSERTIEGFIL, UPDATERSAI A TEK
XN EEHAITTE T DELETEREPAEBATINSERT, BRI RINSERTIEDIZRE

.

AES XEBRR BRI RZIENRS -1

= 5-1 BARAEXZIE

PXBEX BAREESHE SCHIEA T EA

SBEIDX (Range O(logN) EHTF 4% binary-search3CIj
Partition )

BfES X (Interval O(logN) HF "4 binary-search3EI
Partition )

A% 95X (Hash- o(1) HTFkey-partOidia 7 &=L
Partition )

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

S (List/List) | O(1) + O(1) A7 +185

— R X ( List/

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

BFR+ZHERK

List )

Range )
RS X (List/ O(1) + 0(1) =0(1) | IBFE+EHE
Hash )
%45 X (Range/ O(1) +0(1) =0(1) | ZH&EH+18F
List )
— %% X (Range/ O(1) +0(1) =0(1) | ZHo&EHK+—HEH
Range )

X (Range/ O(1) + 0(1) =0(1) | ZHEHK+IEF
Hash )
“/4H X (Hash/ O(1) +0(1) =0(1) | IBFE+I5%

R4 X (Hash/
Range )

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

I+ —HEHK

—#{53X (Hash/ 0(1) + O(1) =0(1) | BE+RE
Hash )
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A ER
7 X RN ERMEZIERESASIETAN S XBITEEMRES XAZE, 8tIF
I XRIXEBD DEIMENRIFHE, XD FHEERZIIES N LAY EEEIRATAR
SERCPULIERES) . REE . WE/NFRILIREEREX, BEALIEEIAN:
o x86IRFHEIR F—ROXRBLULEBRNSNMEESIREI0%LIA, —HKDXE
FEEEaRIE{R20%LAR .
e ARMBRSSERIZZR F/920%. 30%, i&Rx86FIARMISEIMRERIMESRAIEEERE

=5 XEERAin-memorylt BB UIAR, EiRx86IFRCPUTERZIESAIERE L
B FARM,

5.2.3 S XEXFEH

5.2.3.1 SI@EnXFE

HEEES KR (BIB—RHKER)

HFSQLESINASGR AR ESHIE, SQUEENBEELLES, SXERHENL, 9X
FHRIZE LI EREIES XERNEM RS XEYE, EitbS XERNEXE
O E R EXEEIES XFECREATE TABLEEEG#1TH EPARTITION BYiEGIERSY,
RAEES XBEXN="xJTx!

1. X3R! (partType ) : A XFRAIS XK, 5BIHRANGE/INTERVAL/
LIST/HASH,

2. PXE (partkey) : RSP XENSXS, BEIRANGE/LISTRRZH2% (R
8131651 ) X%, INTERVAL/HASHY X AIH8FH X,

3. ﬁ:‘EIZi%iEt(partEXpr) D RS RERMEFRDXESI, BIEES S XAIRIN
BREFRER

X=EpHBEBTTEEERIEGDNIPartition By ClauseFE{AIN, PARTITION BY

partType (partKey) ( partExprl,partExpr]--+) o EIENT:
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
| LIKE source_table [ like_option [..] ] }[, ... ]

]

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

[ COMPRESS | NOCOMPRESS ]

[ TABLESPACE tablespace_name ]

[ BESXiFER, EHRBINTERVALFENAERS Xins */

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

)
[ RS XiAR, SRBAUTOMATICRISZHistBm & */
PARTITION BY LIST (partKey) [ AUTOMATIC ]

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

PARTITION BY HASH (partKey) (
PARTITION partition_name [ TABLESPACE tablespace_name [, ... ] ]
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[* FHE/RAD XRITIERS */
[ { ENABLE | DISABLE } ROW MOVEMENT J;

gL R

1.  RANGE/LISTOXEBEAZIF161NDXHE, INTERVAL/HASHD XKIRZIFINH X
#, _RrXRAEITFINKE,

2. INTERVALS X{XZ3FEEZREFNHEA/ATE)388Y, INTERVALD XASHFE_ RS
XEFEIE,

3. INTERVALD XEENFREEEMAXVALUES X, LISTEI BOXEREGEENS
DEFAULTHX

4. BRIEHEPXIN, PREREBBATE, SNDMUEESHTIRIEAIE , H—HF)
4h: RANGESD XFEENBMAXVALUES X/LISTHXERENBDEFAULTS X .

5 DXEEAKEN10485751, ALAKEKRESWESIASAFK, B9 XEUENS
«?&%%*mﬁrﬁﬁ%nu, FTIMREFHIHEE, — R TFRENERMSAEND XEGEE
13200,

B RO XE

“RpXF, AJLIERERN RS XERIW R, ARk DXREIEPE—ESXE—IKE
ERAAFCLIMFEEE, SRR FHE— RS RTREN. M EMS, 28K
PERERNDXAREZHRN—RD XPREMR, —RPXNPRARFNED
CREATE TABLE PARTITION, BRI HKHIKFKHESHZEE: Range-Range3[X .
Range-Lists3[X . Range-Hash73[X. List-Range?[X. List-List/>[X . List-Hash7>
[X. Hash-Range%'[X. Hash-ListsyX. Hash-Hash$ X%, Bei_—Hfo XNZFHT
Fx, “RDXEENREIENT:

CREATE TABLE [ IF NOT EXISTS ] subpartition_table_name

[ /* iZERp R T E BRI Create Table */
{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]
| table_constraint
| LIKE source_table [ like_option [..]]13} [, ... ]
1
)
[ WITH ( {storage_parameter = value} [, ... 1) ]
[ COMPRESS | NOCOMPRESS ]
[ TABLESPACE tablespace_name ]
[* ZHROXEXHIES, RBlistD XERESZFFEHBBAUTOMATIC */
PARTITION BY {RANGE | LIST | HASH} (partKey) [ AUTOMATIC ] SUBPARTITOIN BY {RANGE | LIST | HASH}
(partKey) [ AUTOMATIC ]
(

PARTITION partition_name partExpr--- /* £—EH X */
(
SUBPARTITION partition_name partExpr -+ /* 8 _BE4HX */
SUBPARTITION partition_name partExpr -+ /* B9 X */
),
PARTITION partition_name partExpr--- /* £—EH X */

SUBPARTITION partition_name partExpr -+ /* 8_E4HX */
SUBPARTITION partition_name partExpr -+ /* 8 _E4HX */
),

)
[ { ENABLE | DISABLE } ROW MOVEMENT J;

MELOR
1. TR XFEZIHLIST/HASH/RANGES XY F=RRAES -
2. ZRHRESIHE—ELSTHIEEI E,
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3. THRHRXRENE_ESXEALISTEIN ER, BREGPFEZESXENFEE
4. RS XFGSEPEIFESXE,

5. ZRPXEFRAZIFINTERVALER S XHIES .

6. —KkpXFEHEH, PXE2EERA1048575,

s XREiE

53 XM XABXRATEB D BIE AT LAERZEUIES X RAIALTER-TABLERR SHITH X/E
e, BERNSXEMHENETRE:

1. EINSKX

fBR D X

ER /B0 XEE
DX

BHIKX

B X

RigHX

8. EMBENKX

D EERNS XEMHEEEUETIEIERALTER TABLEEOHTY B, EFEABC
EXREBAERAHEM, PERREMHTENERNEEEZRREIWNT:

/* B Aalter tableigif */

ALTER TABLE [ IF EXISTS ] { table_name [*] | ONLY table_name | ONLY ( table_name )}

action [, ... 1;

FXRALTER TABLEEFAIEALIARE NS REEHEE . (FAER) F “SQLE8%
> SQLiE% > ALTER TABLE PARTITIONFIALTER TABLE SUBPARTITION” &5,

5.2.3.2 (FRAMNEESXE

PDEFRZIFAREDIED KRABXIIEE, BIRATLASE (FFAisR ) EMRISEE
BRAFERBXER

RIEZSN, PERFBEZIFAEND XFIRERS, BIFoXHEDQL/DML (0

SELECT. INSERT. UPDATE. DELETE. UPSERT. MERGE INTO) . S XZ&DDL (&0
ADD. DROP. TRUNCATE. EXCHANGE. SPLIT. MERGE. MOVE. RENAME) . &
XVACUUM/ANALYZE, 9P XERS|ZE, BHEGSERAXZES IS XEDQL/
DML. S XZE35|. PERFESHEE. LUK ( FFAIER ) S MEEHSWNIED

DEREPRERS—RBEIIEES XEHE S XERNANHIT, thilEEm<S o2
TER:

sql_action [ t_name ] { PARTITION | SUBPARTITION } { p_name | (p_name) };

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

BIZFIEES X Zp_namesiEED X{Ep_valueREMIRIEEMIES X, HRHIER
SAEATHRSKX, MASHIIEMFILX . INR@EIIEES XZp_nameKHiTIl
%, HIBRESEp_nameXINAID X, ZD RKAFENISIRRER,; NREBZIEE
o X{Ep_valueskhiTWls5, HIBRESITECp_valuelBFFED X o

ELanE B TR XK
gaussdb=# CREATE TABLE list_01

(
id INT,

N o u s~ wN
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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)

)

gaussdb=# DROP TABLE list_01;

IEESRX WSS, PARTITION p_list_15PARTITION FOR (4) iy, AR—9SK;
PARTITION p_list_35PARTITION FOR (12 ) &Y, AR—1MHX.

5.2.3.3 97Xz DQL/DML
BFHROLMELAIMEREERZD, AFRNSXENDQL/ODMLSIES XEE
tt, 1EiEx EREFAXE,

HFHEXFRRZRAMER, GaussDBXZIFIEES XHIDQL/DMUEE, IEEHD XAILIE
JIPARTITION (partname)af#&PARTITION FOR (partvalue)sRSEH, M F_HHX*E
AR LAEIESUBPARTITION (subpartname)si&SUBPARTITION FOR (subpartvalue)

EEEHRHN_RHKX . IEESXHITDQL/DMLEY, HENNWHIERBFEiIFSX, T
WEEFERE, GEINEEARTERS X, NSBdiZEuErI%bE,

IBES XDQL/DMLYIFLA TR LZEX:

i ( SELECT)

#HA (INSERT)

&E# (UPDATE)

ffip® ( DELETE)

RN EHT ( UPSERT )

&7 (MERGE INTO)

IEESXMDQL/DMLAYREIZN T :

[ BIR TR IXE list_list_02 */
gaussdb=# CREATE TABLE IF NOT EXISTS list_list_02

o U~ wN =

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

)
PARTITION BY LIST (id) SUBPARTITION BY LIST (role)

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

SUBPARTITION p_list_3_2 VALUES ( DEFAULT )

)
PARTITION p_list_ 4 VALUES( DEFAULT ),
PARTITION p_list_ 5 VALUES(20,21,22,23,24,25,26,27,28,29)

SUBPARTITION p_list 5_1 VALUES ( 0,1,2,3,4,5,6,7,8,9 ),
SUBPARTITION p_list_5_2 VALUES ( DEFAULT ),
SUBPARTITION p_list_5_3 VALUES ( 10,11,12,13,14,15,16,17,18,19),
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SUBPARTITION p_list_5_4 VALUES ( 20,21,22,23,24,25,26,27,28,29 ),
SUBPARTITION p_list_5_5 VALUES ( 30,31,32,33,34,35,36,37,38,39 )
)
PARTITION p_list_6 VALUES(30,31,32,33,34,35,36,37,38,39),
PARTITION p_list_7 VALUES(40,41,42,43,44,45,46,47,48,49)
(
SUBPARTITION p_list_7_1 VALUES ( DEFAULT )
)
) ENABLE ROW MOVEMENT,
[* SNEE */
INSERT INTO list_list_02 VALUES(null, 'alice', 'alice data');
INSERT INTO list_list_02 VALUES(2, null, 'bob data');
INSERT INTO list_list_02 VALUES(null, null, 'peter data');

[* SEEHD X#HTER */
- BigDXELEEE
gaussdb=# SELECT * FROM list_list_ 02 ORDER BY data;
id | role | data
| |
| alice | alice data
2 | | bob data
| | peter data
(3 rows)
- EiFH Xp_list_4%E
gaussdb=# SELECT * FROM list_list_02 PARTITION (p_list_4) ORDER BY data;
id | role | data
| |
| alice | alice data
| | peter data
(2 rows)
-- Ei8(100, 100) XS RIAY " 2Ry XAEWE, BI”D Xp_list_4_subpartdefault1, XN XE7Ep_list 4 FEzh
BN — D KEEE X IDEFAULTIID X
gaussdb=# SELECT * FROM list_list_02 SUBPARTITION FOR(100, 100) ORDER BY data;
id | role | data
| |
| alice | alice data
| | peter data
(2 rows)
- EEgHXp_Llist_2 FHiE
gaussdb=# SELECT * FROM list_list_02 PARTITION (p_list_2) ORDER BY data;
id | role | data
S |
2| | bob data
(1 row)
-- E1§(0, 100) TS RIAY — K XAIEIE, BI"HKHXp_list_2_2
gaussdb=# SELECT * FROM list_list_02 SUBPARTITION FOR (0, 100) ORDER BY data;
id | role | data
S |
2| | bob data
(1 row)

[* IHEESD XMIUD */

-- BRRS Xp_list_5HRHIE ZREEE

gaussdb=# DELETE FROM list_list_02 PARTITION (p_list_5);

- IS Xp_list_7_VEANFIE, BTFHIEAFTEIZoXAR, BARE

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

- B—RKH X{E100FTES XEIRHTER

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

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

--merge into
gaussdb=#
CREATE TABLE IF NOT EXISTS list_tmp
(
id INT,
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role VARCHAR(100),
data VARCHAR(100)

)
PARTITION BY LIST (id)

(
PARTITION p_list_2 VALUES(0,1,2,3,4,5,6,7,8,9),
PARTITION p_list_3 VALUES(10,11,12,13,14,15,16,17,18,19),
PARTITION p_list_4 VALUES( DEFAULT ),
PARTITION p_list_5 VALUES(20,21,22,23,24,25,26,27,28,29),
PARTITION p_list_6 VALUES(30,31,32,33,34,35,36,37,38,39),
PARTITION p_list_7 VALUES(40,41,42,43,44,45,46,47,48,49)) ENABLE ROW MOVEMENT;

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

gaussdb=#
DROP TABLE list_tmp;
DROP TABLE list_list_02;

5.3 o XZEE MM
(MARY:
AT Rexplain_perf modeZ&#{&anormal.

5.3.1 9 XBIR;

2 XEIEGaussDBIRMAI—F D KRERIMMARAK, HIEESQLS | ELRETIAR

%, RSESEREN X . PXEKREEMMER, S5 XEEWFRMFEERIT

=AY, SEMAD KB, RIFFIRMNERIIARR, 72 XED NesSE IS

B8, BHSEIREMSRMERIATT, FERITIZE), FEFEEEMNEFTRIHTAID X
=5 ISEIRAERTREMERIAT (MiTFa/MITIERE ) , EERITRIRT, SUERE

ﬁ*iﬂii?%%iﬁﬁﬂ’ﬂﬁz%%, R “FLAETOXKERL” , BARIERIEEH
FTE8IRE

HESXERNEAEMLocalR5 I ik 5 XEItk, GlobalR5i2B 72 XA
2, FEBEHITER.

5.3.1.1 P XFEHSEIR

MNFRRZEFOXE FFEEHNS XEREIDED, EMRAEMERIETindexscan.,
bitmap indexscan. indexonlyscan&EEFHEBANCREZMHENTLRFZM, THOKX
s, BEFESINREZGHPFEEEVPEE—IMDIXBEFE, NTFEES/ P
MNP XE, B8FES XEFERT,

FHSEIRIF EEIN FATR:
1. ZEHPREH: —FHK. —HKHKX.
2. XIFHXEE: BESX. @RIK. BEHEX. JIFRSX.

3. IFRATEE: RFRR (<, <=, =, >=, >) | BERAX. HERX
o
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(AR
EREFSERA T FERRAR

AT FFHPXEER, EHRIERBISEHD X ERNTIERMaFIEE R0 XKD, ZR(ES
FElRBERNNGEEER, TRSEERFMES X LERRE, EDXEERENRR.

o FHSEIRGZIFRYEENAS BARAIZNT
a. LEEERIA(

gaussdb=#

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

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

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

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

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

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

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

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

b. BIEFIARN
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gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 =1 AND c2 = 2;
QUERY PLAN

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
(7 rows)

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

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
(7 rows)

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

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

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

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

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

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

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

Partition Iterator
Output: c1, 2
Iterations: 1
-> Partitioned Seq Scan on public.t1

M HGERAS 01 (2025-02-12) WA © EARTERABIRAE 84



Z=HIEZE GaussDB
15itERs (& Vv2.0-8x) 5 9XZ*E

Output: c1, c2
Filter: (t1.c1 = ANY ('{1,2,3}":integer[]))
Selected Partitions: 1

(7 rows)

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

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

(7 rows)
o BASEIRAIFIHENASBARAINT:
FEIIFRAR

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

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

gaussdb=# DROP TABLE t1;

5.3.1.2 9 XRENEEIF;

HFRRRFZFEPEFETEEZEN D XEEITED, HFUASEMERITIEIRENEFAIEE
ESH, R HEEMER{NEETERKindexscan, bitmapindexscan. indexonlyscanZE
FIRSEHAIRNT, BESTHITSEMEBREHESHE, THDXiFk,. BFES
ARRZFRPFEEVEE—IMDXEFER, WTFEE2 TP RENSXE, 881F
BHOXEFERT . HEln XENSEI{NSZIFPBE ( Prepare/Bind/Execute ) 1H5=40
SHHBERT=,

5.3.1.2.1 PBE mfi&EIf%
PBEGIZS B B BN R AR
1. EFPREH: —RHK. ZHKDKX.
2. XIFHXEE: BESX. @RIK. BHEHEX. JIFRITX.
3. MFFFRANEE: HREFRAN (<, <=, =, >=, >) . BERAN, AKX

J_:to
4. TFFEROBUIRFNIRE: M EEAILMAEEIRRYIZSEMimmutablesREATLL
SZHFPBERNZSEITR
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A EE

PBEZIASEIR TIFRIAT . R, immutableREFlstableE, FIFFEiT
FiAFvolatileF®E . XFFstablef®E, Ulto_timestampZHEEBULIRRE, AJaES
ZCUCESHZN, TIEIRER ., ATRIFUEEMK, i RILIESanalyzesk
B4 Rkgplanfi#iR,

I FPBEENSEIf = E Fgeneric planfI8It:, FRLAFIRME DR EEEPBECHSEIRY
B, TEERESHplan_cache_mode = 'force_generic_plan', Hiffcustom planfd
FHo

(FRIASEIRRAY, BFEEMITHIMERITRISERRAI TS XEHRAE, FIFERK
PERS|ITR

PBEZZS BN > 5 AV BN s BRI T -
a. LEgERIA(

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)
)
-RESH
gaussdb=# set plan_cache_mode = 'force_generic_plan’;

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

PREPARE

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

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

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

PREPARE

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

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

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

PREPARE

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p3(1);
QUERY PLAN

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

PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p5(1, 2);

QUERY PLAN

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

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

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

QUERY PLAN

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

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

c. HHEFEH
gaussdb=# PREPARE p8(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 IN ($1, $2, $3);

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

QUERY PLAN

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

Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
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Output: c1, c2
Filter: (t1.c1 <> ALL (ARRAY[$1, $2, $31))
Selected Partitions: 1 (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p10(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 = ALL(ARRAY[$1, $2,
$31);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p10(1, 2, 3);
QUERY PLAN
Partition Iterator
Output: c1, c2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ALL (ARRAY[$1, $2, $3]))
Selected Partitions: 1 (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p11(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 = ANY(ARRAY[$1, $2,
$31);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p11(1, 2, 3);
QUERY PLAN
Partition Iterator
Output: c1, 2
Iterations: PART
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY (ARRAY[$1, $2, $3]))
Selected Partitions: 1 (pbe-pruning)
(7 rows)
gaussdb=# PREPARE p12(INT, INT, INT) AS SELECT * FROM t1 WHERE c1 = SOME(ARRAY[$1,
$2, $31);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p12(1, 2, 3);

QUERY PLAN

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

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

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

QUERY PLAN

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

e. immutablepRZg
gaussdb=# PREPARE p14(TEXT) AS SELECT * FROM t1 WHERE c1 = LENGTHB($1);

PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p14('hello');

QUERY PLAN

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

o  PBEGIESEIRASTIFAYEAUA R BAREINT:
a. FEHARER

gaussdb=# PREPARE p15(INT) AS SELECT * FROM t1 WHERE c1 = ALL(SELECT c2 FROM t1
WHERE c¢1 > $1);
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p15(1);
QUERY PLAN

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

b. KEELIGTAEREMARTI(ER
gaussdb=# PREPARE p16(name) AS SELECT * FROM t1 WHERE c1 = $1;

PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p16('12');
QUERY PLAN

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

c. stable/volatilepR%g
gaussdb=# create sequence seq;
gaussdb=# PREPARE p17(TEXT) AS SELECT * FROM t1 WHERE c1 = currval($1);--volatileFREA3Z
KB
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p17('seq');
QUERY PLAN

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

gaussdb=# DROP TABLE t1;

5.3.1.2.2 SEULIBRISEIR
BRI B S I B BN N R
XEFEPRER: —FHX. ZHZDKX,
2. ZIEFPXEE: SEESK. BERSK. BHELIX. FIRSKX.
3. XIEFEFEEY: indexscan. indexonlyscan. bitmapscan,

W

—_—
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4. THFREARER: WREFER (<, <=, =, >=, >) | BERKH.

A EE

SHUEENSERAIFFERFRIAN, FXZHFstableflvolatilelRE], FZHFEE
QueryBlockZ2# L8R, AZ#FBitmapOr. BitmapAnd&EF,

o SHUREMNSERSHFRHEIZS BAREINT:
a. LeERiA(

gaussdb=#

-GS XERFERS|

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)

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

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

)

CREATE INDEX t1_c1 ON t1(c1) LOCAL;

CREATE INDEX t2_c1 ON t2(c1) LOCAL;

CREATE INDEX t1_c2 ON t1(c2) LOCAL;

CREATE INDEX t2_c2 ON t2(c2) LOCAL;

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

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

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

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

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

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

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

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

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

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

Hash Join

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

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

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

Output: t2.c1, t2.c2

Selected Partitions: 1..3
-> Hash

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

-> Partitioned Bitmap Index Scan on t1_c2

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

o  SHBRINSERAIFRIHEUZS BRI T
a. BitmapOr/BitmapAnd&-+
gaussdb=# set enable_seqgscan=off;

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

QUERY PLAN

Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Selected Partitions: 1..3
-> Partition Iterator
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Output: t1.c1, t1.c2
Iterations: 3
-> Partitioned Bitmap Heap Scan on public.t1
Output: t1.c1, t1.c2
Recheck Cond: ((t1.c1 = t2.c2) OR (t1.c1 = 2))
Selected Partitions: 1..3
-> BitmapOr
-> Partitioned Bitmap Index Scan on t1_c1
Index Cond: (t1.c1 = t2.c2)
-> Partitioned Bitmap Index Scan on t1_c1

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

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

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

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

B

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)

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

5.3.2 D XEFHRITIMN

5.3.2.1 Partition Iterator EF;gfg

ImRTER

EYFTIPXELRES, HITe@idPartition Iterator&EFEERIFAE— DK . L9
XEIRERRIBE— 1N XAES, Partition IteratorBFERLETIEREBIER, LS
ST iEBRPartition Iterator&F, HJLABRMTII—EARVENFE, BFHRITE0

PIPELINEZE#E, Partition lteratorEFSBEHIT, EHIEERANT= NElR
Partition Iterator&FHIKIEE BT -
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ANl

jEiF&Partition Iterator&F7EGUCES#partition_iterator_elimination B2 8¢4%
R, w0

gaussdb=#

CREATE TABLE test_range_pt (a INT, b INT, c INT)

PARTITION BY RANGE (a)

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

)ENABLE ROW MOVEMENT;

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

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

gaussdb=# SET partition_iterator_elimination = on;

SET

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

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

(3 rows)

gaussdb=# DROP TABLE test_range_pt;

pESEATYNENE TS S
1.  GUCZ¥partition_iterator_eliminationFFBf5, B EERKERIE—IHX
i, BirasMadeedd.
2. X¥icplan, ZIFEHgplanias, W XEEa = $1 ( BMAKEMERATLABIREI—
MXAES) -
3. X#FSeqScan. Indexscan. Indexonlyscan. Bitmapscan. RowToVec. Tidscan
8BF,

4. HiFT1F, astore/ustorefFfiE3|%E, S7#ESQLBypass.

5.3.2.2 Merge Append

IR iER

L pXFHITEBHEFRT, BESQLSIZASLIM S 25 c@id Partition Iterator +
PartitionScanX3 > XFME S, AEHITSortHEFFIRIE, XEHELFIBHIES X
MIANEEREHITEEHF, [BRUORDER BYHEFFIEEERS|, A EEEFMIEIE
ZHNTERA . FXHXREE, Baip XESZ D XKFHAFRITHRE, FIEB
Merge AppendBIHITHLHIH S XRATHEFAF

Nl
53X #%EMerge AppendfIHATHFIREIINT:
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gaussdb=#
CREATE TABLE test_range_pt (a INT, b INT, c INT)
PARTITION BY RANGE(a)
(
PARTITION p1 VALUES LESS THAN (2000),
PARTITION p2 VALUES LESS THAN (3000),
PARTITION p3 VALUES LESS THAN (4000),
PARTITION p4 VALUES LESS THAN (5000),
PARTITION p5 VALUES LESS THAN (MAXVALUE)
)ENABLE ROW MOVEMENT;
INSERT INTO test_range_pt VALUES
(generate_series(1,10000),generate_series(1,10000),generate_series(1,10000));
CREATE INDEX idx_range_b ON test_range_pt(b) LOCAL;
ANALYZE test_range_pt;

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

Limit (cost=0.06..1.02 rows=10 width=12) (actual time=0.990..1.041 rows=10 loops=1)
-> Result (cost=0.06..480.32 rows=10 width=12) (actual time=0.988..1.036 rows=10 loops=1)
-> Merge Append (cost=0.06..480.32 rows=10 width=12) (actual time=0.985..1.026 rows=10 loops=1)
Sort Key: b
-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998
width=12) (actual time=0.256..0.284 rows=10 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 1
-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998
width=12) (actual time=0.208..0.208 rows=1 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 2
-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998
width=12) (actual time=0.205..0.205 rows=1 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 3
-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998
width=12) (actual time=0.212..0.212 rows=1 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 4
-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..44.61 rows=998
width=12) (actual time=0.092..0.092 rows=0 loops=1)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 5
Total runtime: 1.656 ms
(20 rows)

--%A X Z*EMerge Append&EF
gaussdb=# SET sql_beta_feature = 'disable_merge_append_partition’;
SET
gaussdb=# EXPLAIN ANALYZE SELECT * FROM test_range_pt WHERE b >10 AND b < 5000 ORDER BY b
LIMIT 10;
QUERY PLAN

Limit (cost=330.92..330.95 rows=10 width=12) (actual time=6.728..6.730 rows=10 loops=1)
-> Sort (cost=330.92..343.40 rows=10 width=12) (actual time=6.727..6.729 rows=10 loops=1)
Sort Key: b
Sort Method: top-N heapsort Memory: 26kB
-> Partition Iterator (cost=0.00..223.07 rows=4991 width=12) (actual time=0.102..4.503 rows=4989
loops=1)
Iterations: 5
-> Partitioned Index Scan using idx_range_b on test_range_pt (cost=0.00..223.07 rows=4991
width=12) (actual time=0.253..3.666 rows=4989 loops=5)
Index Cond: ((b > 10) AND (b < 5000))
Selected Partitions: 1..5
Total runtime: 6.945 ms
(10 rows)
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gaussdb=# DROP TABLE test_range_pt;
Merge AppendRIHATAIMIZNTFEBHITH .

TR AREM

Lo XIFHEERR AIndex/Index OnlylF, A ziEMerge AppendiTHLE .
O XBERERKFIAS, A2 FMerge AppendfiTHlsl o
HHXES|EEBEHNE HBtreeR5 0T, FZiFMerge AppendiiTHlE
HSQLEALImitFaRY, Az FMerge AppendiTHlEl o

LS XIPERTUNRFEFilter, R]SZ#EMerge AppendHiiTHlEl .

HGUCS#sql_beta_feature = 'disable_merge_append_partition'ls, B4R
Merge AppendigfZ,

o vk~ wnN =

5.3.2.3 Max/Min

IR

LD XFFEHAMax/MIinRERY, BESQLS|ZRISLIM S 25 T@id Partition Iterator
+ PartitionScanyd sy XEMEEFIMAFTHITSort + Limitlg(E, RS XEER51H
#H, TLUEEAN D X#ETLMIBRIE, iT8Max/Min(g, xBEESXFE LEMMSort +
LimitiR{E. XHFHXFELMSorthy, BFENDXELEIREIMax/MinfE, FrLASortfd
HIEERS XEHER, XA T SortFFsH .

<45
S XFEMax/Minflift=BIanT:

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

fifkan:
gaussdb=# EXPLAIN ANALYZE SELECT min(b) FROM test_range_pt;
QUERY PLAN

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

loops=1)

Iterations: 5

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

Selected Partitions: 1..5

Total runtime: 6.942 ms
(6 rows)

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

(14 rows)
A= N EINEE =Sl N v R L A=TI S
BRIl

gaussdb=# DROP TABLE test_range_pt;

FESEIMRAIREM
1. YHHXIFEEEZRAIndex, Index OnlyAd, AZiFMax/Minffift.
2. YHPHXZES|ILIPEREHBtree=S AT, AHiEMax/Min{fift.

5.3.2.4 P XESNHURMEREMIL

st

SRS XRBAIIEINER, MRENEIEANES/SH/FENFEHRER, B
XFINSERTEFIHITHATAL ( FastPath ) o AJLAUBE HUTITRISRFIBTR ERA THAT
AL, AERFATIMET Insertit X BISH B FastPathXEF

aN/]l
gaussdb=#
CREATE TABLE fastpath_t1

col1 INT,
col2 TEXT

)

PARTITION BY RANGE(col1)

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

)i

--INSERTEE, HfTFastPath{fift
gaussdb=# EXPLAIN INSERT INTO fastpath_t1 VALUES (0, 'test_insert');
QUERY PLAN

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

--INSERTHES#/EEBFIAT, HiTFastPathfiill

gaussdb=# PREPARE insert_t1 AS INSERT INTO fastpath_t1 VALUES($1 + 1 + $2, $2);
PREPARE

gaussdb=# EXPLAIN EXECUTE insert_t1(10, '0");
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QUERY PLAN

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

--INSERTAFEE, FTixHiTFastPathifift, EARERITEEELR
gaussdb=# CREATE TABLE test_1(col1 int, col3 text);
gaussdb=# EXPLAIN INSERT INTO fastpath_t1 SELECT * FROM test_1;

QUERY PLAN

Insert on fastpath_t1 (cost=0.00..22.38 rows=1238 width=36)
-> Seq Scan on test_1 (cost=0.00..22.38 rows=1238 width=36)
(2 rows)

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

pEI=E YN ENES S L

1.

2.
3.
4

5.3.3 o XZ5|

37#FINSERT VALUESIET FRIITILL, BVALUESFRIERIEIRBANEEZ/SEY
TR ES

AZFFUPSERTIBERIHIHATIE o

FECPURR RARIART BEIR S RIFAVIET o

PXFRERRSIHB =R

1.
2.
3.

Global Non-Partitioned Index
Global Partitioned Index
Local Partitioned Index

HaiiGaussDB3z1&Global Non-Partitioned Indexf0Local Partitioned IndexZEEIZ&E

51,

5-4 Global Non-Partitioned Index

Index

partitioned | REOCINEAN OEOOE0E
ables

IRRRRNEEEEEEOO00000000
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5-5 Global Partitioned Index

] EEEEEERE | | 000000000

Partitioned
Indexes

vy l L vy vvyy
paritioned | INECONOEE| |INOED| |JEOOEOE

5-6 Local Partitioned Index

Partitioned
Indexes ooommEEEE| [oomEm Slalala] 11"

L

:_'artitioned ORE0ONEREN 09 ] ] ]
ables

R
e PDEXEZES|HDHLOCALES|SGLOBALES|: LOCALES | SENEKRSXYPE,
MGLOBALZ S |NXT BN XE
o MH—LURNFRAIEMNAREESES XENCIZELOCALZES|, BNIEIEE
GLOBALZS],
o TEGIELOCALZESIRY, BILAEIIFOR { partition_name | ( partition_value
[..]) }Fa, IBEEEM X E6IZELOCALES|, EHRS|IEEHMOSX ERE
W, BREFENS XBASBEEIZES|, FEIENE, JF1NERSEIRE
BN XANTHSIFE RS ERS INETRER.
mEgl
LUEEEOEEENIES RSN ERS XA, BIFEAGLOBALES|, RZEIN(EHLOCALE
3|, (BEETEGLOBALRS [TES KA IPE AP IFIEEIMOTF .
ANl

o BIEXR
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) ,
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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)

)
PARTI
(

TION 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)

)
ENAB

o Bl

LE ROW MOVEMENT;

25|

Bl X FELOCALZ S [tpcds_web_returns_p2_index1, FIEEZRS|HDXIZ
Ro

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

SERBTHUTER, WRREIERI.

CREATE INDEX

B2 XFELOCALZES [tpcds_web_returns_p2_index2, FEEZRS|SXIZ
Ro

gaussdb=# CREATE TABLESPACE example2 LOCATION '/home/omm/example2’;
CREATE TABLESPACE example3 LOCATION '/home/omm/example3’;
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, WRREIZEKI.

CREATE INDEX

8729 XEGLOBALZ S |tpcds_web_returns_p2_global_index.,
gaussdb=# CREATE INDEX tpcds_web_returns_p2_global_index ON web_returns_p2
(ca_street_number) GLOBAL;

SERETHUTER, WRREIEMI.

CREATE INDEX
B LS KRS,

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

EES XEERE:

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

CREATE INDEX
o (EMFRSIDEHERTE

-  {BXZFE3|9 Xweb_returns_p2_P2_indexf9ZFE =S8 9examplel,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P2_index TABLESPACE example1;

SERBETHUTER, WRRIELKI.

ALTER INDEX

- 1EZEB|9H Xweb_returns_p2_P3_index#IZ&R=S|d fgexample2,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P3_index TABLESPACE example2;

SERETAUTER, WRMEKLI .

ALTER INDEX
o EMARSIDTX

- BT TS ES|S Xweb_returns_p2_P8_index&Edp

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

SERBETHUTER, WRTREGRZML.

ALTER INDEX
o HEFR5|
- HITATaSERRFMAREXNREERS.

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

o HBRERSI

gaussdb=# DROP INDEX tpcds_web_returns_p2_index1;

SERBTAUNTER, WFRTMIBRELII

DROP INDEX

o FHETRAI

gaussdb=# DROP TABLE web_returns_p2;

5.3.4 SXRFIHER

MFHREER, IFREDRRFRIHES, BXRAIHEEBILATEPg_partitionZ[]
pg_statlstlc,%éfﬁ%%u&pg_stat#ﬂpg ext_statsflEF&EIf . PXERITHEEERTH
XERHTESEE, PXEFNEEBIREIES IZEI’J%%‘Fo PEEFITHEER
Z?ﬂelﬁ ﬁEﬂE’Jpageﬁ*Dtupleﬁ BIFEIHER.. BIFRITHER. TEAXRKS]
IJULTIES o

PEEFIHERBATRESLR:
o REANERIHER
o BEEKBRNSXKERIHER

5.3.4.1 FEAESIHER

FEANALYZE | ANALYSEZD X ZRAY, RASIRIEAFIEEMIZEIAR
PARTITION_MODE, BHilWES XEXFREFSIBEXHNDXEAITER,
PARTITION_MODERIBXERIESN ( FA&iEm ) B “SQLE&E > SQLEX >
ANALYZE | ANALYSE” HfJPARTITION_MODES#,
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ANl

A\ EE
P XFFIHS BREFERS i default_statistics_target ARAKHNIGHS .

B XERHBNEIRE
gaussdb=# CREATE TABLE t1_range_int
(

c1 INT,

c2 INT,

3 INT,

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;

REXESRITHER

gaussdb=# ANALYZE t1_range_int WITH ALL;

BEDRRFIHER

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 | 1] 10
range_p01 |p | 1] 10
range_p02 |p | 1] 10
range_p03 |p | 1] 10
range_p04 |p | 1] 10
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;

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

| histogram_bounds

+ + + + + + +
+ + + +
+
public | t1_range_int | range_p00 | | c1 | f | 0] 4] -1
[ 0| | | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | | c2 | f | 0] 4] -1
[ 0| | | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | | c3 | f | 0] 4| -1
[ 0| | | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | | c4 | f | 0] 4| -1
[ 0| | | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p01 | | c1 | f | 0] 4| -1
| 0| | | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | | c2 | f | 0] 4| -1
| 0| | | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | | c3 | f | 0] 4| -1
| 0| | | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | | c4 | f | 0] 4] -1
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| 0| | | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p02 | | c1 | f | 0] 4] -1
| 0| | | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | | c2 | f | 0] 4] -1
| 0| | | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | | c3 | f | 0] 4] -1
| 0| | | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | | c4 | f | 0] 4] -1
| 0| | | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p03 | | c1 | f | 0] 4] -1
| 0| | | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | | c2 | f | 0] 4] -1
| 0| | | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | | c3 | f | 0] 4] -1
| 0| | | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | | c4 | f | 0] 4] -1
| 0| | | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p04 | | c1 | f | 0] 4] -1
| 0| | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | range_p04 | | c2 | f | 0] 4] -1
| 0| | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | range_p04 | | c3 | f | 0] 4] -1
| 0| | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | range_p04 | | c4 | f | 0] 4] -1
| 0| | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | | | c1 | f | 0] 4 | -1 0
| |
{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 | | | c2 | f | 0| 4| -1 0
| |
{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 | -1 0
| |
{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 | | | c4 | f | 0] 4 | -1 0

| |
{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)

SRR XEFIHER
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

+ + + + +. +
t t t t t t t

+ + + + +

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

-1
| 0] | |
public | t1_range_int | range_p01 | [23 |f [ 0] 8| 1
|public 0||t1_range_int|| range_p02 | | [23 |f [ 0] 8| 1
|public 0||t1_range_int|| range_p03 | | [23 |f [ 0] 8| 1
|public 0||t1_range_int|| range_p04 | | [23 |f [ 0] 8| 1
|public 0||t1_range_int|| | | |23 |f | 0] 8 A 0
|(6 rows) | |
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o BIEFRARES IHERN NS XEFIHES
gaussdb=# CREATE INDEX t1_range_int_index ON t1_range_int(text(c1)) LOCAL;
gaussdb=# ANALYZE t1_range_int WITH ALL;

o TEEFRAARSINAXREFIHER
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_fregs
| histogram_bounds

+ + + + + +

+ + + + +

+

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 MbROXE

gaussdb=# DROP TABLE t1_range_int;

5.3.4.2 S XEFEIHER

EERSXFEIHERWE
SPXEHEEREDXFIHERKE, ERERIHEENDXESERRILEINE
HEFHHP . ZINEEERTIIRS X IBHE L XKITEED X,
gaussdb=# CREATE TABLE only_first_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_first_part SELECT generate_series(1,5000),'test';
gaussdb=# ANALYZE only_first_part PARTITION (id11);

gaussdb=# ANALYZE only_first_part PARTITION (id22);

gaussdb=# ANALYZE only_first_part PARTITION (max_id1);

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

'max_id1');

relname | relpages | reltuples
+ +

id11 | 20 | 5000

id22 | 0| 0

max_id1 | 0] 0

(3 rows)

gaussdb=# \x

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

+
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schemaname | public
tablename | only_first_part
attname | name
inherited | f

null_frac | 0

avg_width | 5

n_distinct [ 1

n_dndistinct | 0
most_common_vals | {test}
most_common_freqgs | {13}
histogram_bounds |

correlation | 1
most_common_elems |
most_common_elem_fregs |
elem_count_histogram |
partitionname | id11
subpartitionname |

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

e

schemaname | public

tablename | only_first_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=# \x
-- ERD X5
gaussdb=# DROP TABLE only_first_part;

=R ERIEES XFiHER

AN TEREED XRIFIHER . MRIEEDXARWERIHER, MR ERN
ESXFREKLIML, 5E2REIRES X FaREML.

gaussdb=# CREATE TABLE only_first_part_two
(

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)

)
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gaussdb=# EXPLAIN SELECT * FROM only_first_part_two PARTITION (p_2);

QUERY PLAN

Partition Iterator (cost=0.00..29.45 rows=1945 width=12)
Iterations: 1
-> Partitioned Seq Scan on only_first_part_two (cost=0.00..29.45 rows=1945 width=12)
Selected Partitions: 2
(4 rows)

gaussdb=# EXPLAIN SELECT * FROM only_first_part_two PARTITION (p_1) WHERE c2 = 1;

QUERY PLAN
Partition Iterator (cost=0.00..34.31 rows=10 width=12)
Iterations: 0
-> Partitioned Seq Scan on only_first_part_two (cost=0.00..34.31 rows=10 width=12)
Filter: (c2=1)
Selected Partitions: NONE
(5 rows)
-- MRS X

gaussdb=# DROP TABLE only_first_part_two;

W ES XFaEEEt

SIREDXERFIHEERT, ENARITEGERIR, BEEZIE EXYOXFaHRTH
laﬂEfJEﬁl'—ﬁ, F KB ER05) ﬂ?&lll'] RN BABRNSITHE IR — R
R TEAEE.

(MR

o HFMERIERTIRERAITE,
o BFMHERTF—HAXM—FIX.

o FMHTIFEESKX (range partition) . [EFFSX (interval partition ) FIFIFESX ( list
partition )

o WFEBESXMEROKX, FIERIIFRIIDKBIINS, FIFSID KBNS,
o WTFIERSX, HTMREER, RBEIIFRIEED KAIKEENHAISEENL0T,

o SIEESXIFIRKEHENHIBITA0T, MFEARBER.

o XFdefault X, HIIRKAHENTEZEMBIFdefaults RAMIEENEAIZF .

B TR/ ERRS 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

Partition Iterator (cost=0.00..51.00 rows=1000 width=9)
Iterations: 1
-> Partitioned Seq Scan on test_int4_maxvalue (cost=0.00..51.00 rows=1000 width=9)
Selected Partitions: 1
(4 rows)

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

Partition Iterator (cost=0.00..51.00 rows=3000 width=9)
Iterations: 1
-> Partitioned Seq Scan on test_int4_maxvalue (cost=0.00..51.00 rows=3000 width=9)
Selected Partitions: 3
(4 rows)

-- kRS X
gaussdb=# DROP TABLE test_int4_maxvalue;

~E2: XFIFRS KEINE
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;

- EiEESXp_1
gaussdb=# EXPLAIN SELECT * FROM test_default PARTITION(p_1);
QUERY PLAN

Partition Iterator (cost=0.00..28.00 rows=1000 width=12)
Iterations: 1
-> Partitioned Seq Scan on test_default (cost=0.00..28.00 rows=1000 width=12)
Selected Partitions: 1
(4 rows)

- EIESEERXp_3
gaussdb=# EXPLAIN SELECT * FROM test_default PARTITION(p_3);
QUERY PLAN

Partition Iterator (cost=0.00..28.00 rows=1000 width=12)
Iterations: 1
-> Partitioned Seq Scan on test_default (cost=0.00..28.00 rows=1000 width=12)
Selected Partitions: 3
(4 rows)

-- HipRD X
gaussdb=# DROP TABLE test_default;

5.3.5 Partition-wise Join

Partition-wise Join2— D XFFHITRIMMUEAR, BIEEFE—EFRMIIBRT, 1§
FIsKZRZIEIRY)oin, DRENIMIKERINAIRND X ZERYoin, BEFHERIT. R
HIEBEEFHI, BADKERoInEIfRIIEEE.

Partition-wise Join ASMPIZ=EFIIESMPIF=

5.3.5.1 3F SMP 1= T8 Partition-wise Join

FIESMPIZE=T, Partition-wise JoinAUISER2E TN ALY, BIREBFEEM, BD
A4 Bk Partition-wise Joini&12, MABXLLIRELN . HEFXAGUCSEH]
enable_partitionwise,
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{EFARIAS

ANl

JESMPiz=TBYPartition-wise JoinBY{E LS :

o HIIE—RRANGED X,

e #FHash Join. Nestloop Join. Merge Join,
e RX#FInner Join,

o FEEZEquery_dopHIENT,

o M TFIESMPIm=THIPartition-wise Join IHMMIIZEIE, PrlAPartition-wise JoinitXl
ORISRk ERE NI, EERAFPBITRERSBH.

--BlE#Range X%
gaussdb=# CREATE TABLE range_part (
a integer,
b integer,
c integer
) PARTITION BY RANGE (a)
(
PARTITION range_part_p1 VALUES LESS THAN (10),
PARTITION range_part_p2 VALUES LESS THAN (20),
PARTITION range_part_p3 VALUES LESS THAN (30),
PARTITION range_part_p4 VALUES LESS THAN (40)
)i
CREATE TABLE

--i&&query_dopH1, XFSMP,
gaussdb=# SET query_dop = 1;
SET

--XAAESMPIZ= FHIPartition-wise JoinFFx .
gaussdb=# SET enable_partitionwise = off;
SET

--BEIESMPIZE TAYIEPartition-wise JoinitEl o
gaussdb=# EXPLAIN (COSTS OFF) SELECT * FROM range_part t1 INNER JOIN range_part t2 ON (t1.a = t2.a);
QUERY PLAN

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
(11 rows)

--FTFHESMPiZ= HIPartition-wise JoinFFx .
gaussdb=# SET enable_partitionwise = on;
SET

--BEIESMPIARE THIPartition-wise Joinitdlle MBITIHRIFREILIEZ!, Partition IteratorEF4E4E 7 Hash
JoinBFHI LR, HHEAHAERNRIFHEEME S XNHIEZ EBEEHTIoin, BATEXAE—NOX, #iT
Join, BHFRRERF— 2K,
gaussdb=# EXPLAIN (COSTS OFF) SELECT * FROM range_part t1 INNER JOIN range_part t2 ON (t1.A =
t2.A);

QUERY PLAN

Result
-> Partition Iterator
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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
(10 rows)

-- kR X5,
gaussdb=# DROP TABLE range_part;

5.3.5.2 SMP 1#=THI Full Partition-wise Join

SMPiz= THIPartition-wise JoinitXIZ2EFMEEREN, EEREEMIOEREF, X
EtPartition-wise JoinFO3EPartition-wise JoinFERAVHMERT, RN BIRAVIRER,
HFFXS#HGUCS% enable_smp_partitionwise

SMPIzE= T HYPartition-wise Join%J9Full Partition-wise JoinFPartial Partition-wise

JoinFRf A= :

e  Full Partition-wise Join2iEEE)oinfIFEIKER NP X REET 2 EEAIFEIK D X
x,

e  Full Partition-wise Joini& {24 B 42 KRS X R —ITHEE ILELAY)oin
key o

SEFRAIAG
SMPiz= T BYPartition-wise JoinB9{EFEA#AE:

o  RYIF—RHASHS XFF—HKRANGED X &,

o HashipXFERID XK TEERRIES XEEEMER . P REEE.

o Rangen XEMNHDXKIETLERIRIES XHEXLEER . P XEER. 2XEH
£18E. 817MoXensFEER.

e #EHash JoinflMerge Join,

e T#fSegscan. Indexscan. Indexonlyscan. Imcvscan, EA, ¥3FIndexscanfl]
Indexonlyscan, R¥#F5HXLocalZz5|, BZE5|2A9BTREESUBTREE,

o TEXHUEAASMPRINE . AZFFSMPIH=TRIIUDIRIE
o FEBEFFSMPIEE, Hi®Equery dopfIEXTF1,

ANl

—-BlEHash X3k
gaussdb=# CREATE TABLE hash_part

a INTEGER,
b INTEGER,
¢ INTEGER

) PARTITION BY HASH(a) (
PARTITION pf1,
PARTITION p2,
PARTITION p3,
PARTITION p4,
PARTITION p5

)
CREATE TABLE
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--i&&query_dop35, FFESMP,
gaussdb=# SET query_dop = 5;

SET

gaussdb=# SET enable_force_smp = on;
SET

--XFISMPiZE FHIPartition-wise JoinFF3%,
gaussdb=# SET enable_smp_partitionwise = off;
SET

--&FIEPartition-wise Joind9it¥l. MitRIPRILAEHSE, Ei@idPartition Iterator+Partitioned Seq Scan@ =
BF TR S, BidStreaming(type: LOCAL REDISTRIBUTE)E-FIIHIREHITT —RED T, ATHRIE
JoinBEFHEIEREIEEE IVEL
gaussdb=# EXPLAIN (costs off) SELECT * FROM hash_part t1, hash_part t2 WHERE t1.a=t2.a;

QUERY PLAN

Streaming(type: LOCAL GATHER dop: 1/5)
-> Hash Join
Hash Cond: (t1.a = t2.a)
-> Streaming(type: LOCAL REDISTRIBUTE dop: 5/5)
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t1
Selected Partitions: 1..5
-> Hash
-> Streaming(type: LOCAL REDISTRIBUTE dop: 5/5)
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t2
Selected Partitions: 1..5
(14 rows)

--}TFFSMPiz= T HIPartition-wise JoinFF%,
gaussdb=# SET enable_smp_partitionwise = on;
SET

--&&Partition-wise Joinf9HITiHE) o MITRIFBILAEY, Partition-wise JoinitXl;EFRE 7 Streaming& -+, Bl
AETEEXEZAEHDHEIE, B T7THIERENTHE, =H 7 IoiniRERItaE.
gaussdb=# EXPLAIN (costs off) SELECT * FROM hash_part t1, hash_part t2 WHERE t1.a=t2.3;

QUERY PLAN

Streaming(type: LOCAL GATHER dop: 1/5)
-> 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
(12 rows)

-- kR X3,
gaussdb=# DROP TABLE hash_part;

[MARiT]:

{XTESMPiz= T HIPartition-wise Joinitxld, JoinEFAMEE (Partition-wise Join)igR(E
B, IESMPIHETIXIRT™MER .

5.3.5.3 SMP iz=TH Partial Partition-wise Join

Partial Partition-wise Join@igtEEJoinfIFTKRPE—KERXENXE, B—ikFEAILL
FMEERE, FEEERNXKERN EEFEEINI— Stream Redistribute&&F, &
IR ARESHXEFE—MHEITITE
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Partial Partition-wise JoinF&IRERMAIFZE RS XERAID XER—oin key,

Nl

-BlE—PHashi X3,
gaussdb=# CREATE TABLE hash_part
(
a INTEGER,
b INTEGER,
¢ INTEGER
) PARTITION BY HASH(a) (
PARTITION p1,
PARTITION p2,
PARTITION p3,
PARTITION p4,
PARTITION p5
)i
CREATE TABLE

-- BIE— M ES Xk,

gaussdb=# CREATE TABLE normal_table (
a INTEGER,
b INTEGER,
c INTEGER

)

CREATE TABLE

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

SET

gaussdb=# SET enable_force_smp = on;
SET

--XFSMPizH=THIPartition-wise JoinFFx .
gaussdb=# SET enable_smp_partitionwise = off;
SET

--&FIEPartition-wise Joindit%l. MitRIERILAE LSk, Ei@idPartition Iterator+Partitioned Seq Scan@ =
BRI /G, @BidStreaming(type: LOCAL REDISTRIBUTE) - FXI#E#(TT —RED T, ATRIE
JoinEFhEIEREEIE T ILhL .
gaussdb=# EXPLAIN (costs off) SELECT * FROM normal_table t1, hash_part t2 WHERE t1.a=t2.a;

QUERY PLAN

Streaming(type: LOCAL GATHER dop: 1/5)
-> Hash Join
Hash Cond: (t1.a = t2.a)
-> Streaming(type: LOCAL REDISTRIBUTE dop: 5/5)
-> Seq Scan on normal_table t1
-> Hash
-> Streaming(type: LOCAL REDISTRIBUTE dop: 5/5)
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t2
Selected Partitions: 1..5
(11 rows)

--$TFFSMPIZ = FRYPartition-wise JoinFF%,
gaussdb=# SET enable_smp_partitionwise = on;
SET

--B&Partition-wise JoinBIHATIHEI . MITRISFEILAEY, Partial Partition-wise JoinitXligifiE T o0&
hash_part—fllf9Streaming& ¥, BIHS XERIHBEFAERERLECRAERSH, B THIERZNFASE, 7
TJoiniR{ERIMERE
gaussdb=# EXPLAIN (costs off) SELECT * FROM normal_table t1, hash_part t2 WHERE t1.a=t2.a;

QUERY PLAN

Streaming(type: LOCAL GATHER dop: 1/5)
-> Hash Join (Partition-wise Join)
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Hash Cond: (t1.a = t2.a)
-> Streaming(type: LOCAL REDISTRIBUTE dop: 5/5)
-> Seq Scan on normal_table t1
-> Hash
-> Partition Iterator
Iterations: 5
-> Partitioned Seq Scan on hash_part t2
Selected Partitions: 1..5
(10 rows)

-- HBRD X

gaussdb=# DROP TABLE hash_part;
DROP TABLE

gaussdb=# DROP TABLE normal_table;
DROP TABLE

54 S XBH &

P XHBY RBINEEE D XERA—FaEHigiE ., DMLV (INSERT. UPDATE,
UPSERT. MERGE INTO. COPY) $iig#iELiZLEEIEENEF—2 XA, S8m18l
E— NP X . Sh, Llpartition/subpartition for partition_valueR95 = Bl S 2
£5|0Y, BEEND XAEFE, EEBmtIE— I FIPX . HEZFeESXE5)
I ENIERSXBoh E.

5.4.1 RS XBsh &

SEESXNEY ERERSX . A CESXBEY BINgE, TEECIES XATEA
HBISEINTERVALFA], HRIRXIF—RERoXE, HRIFRIISXE,
SRS REFSEINTERVALFE, ErissEsRER.

gaussdb=# CREATE TABLE interval_int (c1 int, c2 int)
PARTITION BY RANGE (c1) INTERVAL (5)

PARTITION p1 VALUES LESS THAN (5),
PARTITION p2 VALUES LESS THAN (10),
PARTITION p3 VALUES LESS THAN (15)

)

LHIBANHIELELEZIEENIEESXE, SBEIE— M NS X, FHioXASEE
EXH E—1 XSEEFINTERVALERTE -

- SRBEANEUE23, BHtIESXsys_pl, PEBEENA[20,25) .
gaussdb=# INSERT INTO interval_int VALUES (23, 0);

-- BIERA

gaussdb=# DROP TABLE interval_int;

5.4.2 3RS XBi &
FRIERSXBBEY EINgE, SEELES XITIEEAUTOMATICKEE,, JIERDX
B BXiE— RS XM - RO X B E.
(RERIY::
o (FAHERSRIME RINEE, ERPREFFLLEEDXEENIDEFAULTIINX .
o (FRHRSXWEYT EINEE, SSERITHXS, BeAST BORTISEHSXHER

B0, s SSERE.

5.4.2.1 — Rk XEFET E

FRYERSXBN BIN8E, FERELIE—RIIRDXERITFEEAUTOMATICKHE
Fo —RINRDXERENT BTSN KR,
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Blan, eIE— N IFEMT RRITIRS X R,

gaussdb=# CREATE TABLE auto_list (c1 int, c2 int)
PARTITION BY LIST (c1) AUTOMATIC
(
PARTITION p1 VALUES (1, 2, 3),
PARTITION p2 VALUES (4, 5, 6)
)

SEAMELZLEREIEGEES XY, REMEIE—HISX, #ioXKASEE
EX J9Ekey o

- D RBIEAEIE, BHtIESXsys pl, PXENFIVALUES (9)
gaussdb=# INSERT INTO auto_list VALUES (9, 0);

X—IIRE SN anSHMN

ALTER TABLE auto_list ADD PARTITION sys_p1 VALUES (9);
INSERT INTO auto_list VALUES (9, 0);
gaussdb=# DROP TABLE auto_list;

5.4.2.2 “{pXFHT E

B RO XERAS, AILIEEIESIRD KENX LIEEAUTOMATICKRESF, AT R
PXERN—RENT R/ KRBT Eo

o CIBRTRHXRER, HEIE—RSXEX LIEEAUTOMATIC, LAIF—HRE6
o

gaussdb=# CREATE TABLE autolist_range (c1 int, c2 int)
PARTITION BY LIST (c1) AUTOMATIC SUBPARTITION BY RANGE (c2)
(
PARTITION p1 VALUES (1, 2, 3) (
SUBPARTITION sp11 VALUES LESS THAN (5),
SUBPARTITION sp12 VALUES LESS THAN (10)
),
PARTITION p2 VALUES (4, 5, 6) (
SUBPARTITION sp21 VALUES LESS THAN (5),
SUBPARTITION sp22 VALUES LESS THAN (10)
)
).
HIEABURLEE R EENEE— KD XEY, =Ba18IE— I H— ,
F—R5H IZE’J,BEIZEMjJEkey ( FFEUREXIRAYF D XEE ) , H'FE )‘4—4\
ENTRD
———ﬁﬁ:‘lziﬁﬁi)\ﬁﬁg& EAMBHI—ESXpl. p2BSREFAEE9, FLABMEE—F—RKD X

sys_p1, DXENXIFIVALUES (9)
gaussdb=# INSERT INTO autolist_range VALUES (9, 0);

X—IRES A T F M :

gaussdb=# ALTER TABLE autolist_range ADD PARTITION sys_p1 VALUES (9);
gaussdb=# INSERT INTO autolist_range VALUES (9, 0);
gaussdb=# DROP TABLE autolist_range;

o BIETRDXRERN, ARHDXEN LIEFAUTOMATIC, LASZIF"RET E.
gaussdb=# CREATE TABLE range_autolist (c1 int, c2 int)
PARTITION BY RANGE (c1) SUBPARTITION BY LIST (c2) AUTOMATIC

PARTITION p1 VALUES LESS THAN (5) (
SUBPARTITION sp11 VALUES (1, 2, 3),
SUBPARTITION sp12 VALUES (4, 5, 6)

),

PARTITION p2 VALUES LESS THAN (10) (
SUBPARTITION sp21 VALUES (1, 2, 3),
SUBPARTITION sp22 VALUES (4, 5, 6)

)

)
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SEAMELEERI EAREE RS X, SENNA—KS X TEMEIE
g’)ﬁ%ﬁﬂ’ﬂiﬁ&ﬁ& RS XASTEIRE X Ekey ( FEUEXIRIAVHT 2 X 52
{ o

TR XEBEANEIEC, AAMBINZRS XNEESRFREE0, FRUBIE— N RS X
sys_sp1, 73XTENFIVALUES (0)
gaussdb=# INSERT INTO range_autolist VALUES (4, 0);

X—IIRESIN FasSHM
gaussdb=# ALTER TABLE range_autolist MODIFY PARTITION p1 ADD SUBPARTITION sys_sp1 VALUES

(0);
gaussdb=# INSERT INTO range_autolist VALUES (4, 0);

-- S
gaussdb=# DROP TABLE range_autolist;

o URTHHREN, TR/ "HHXEN LFIHSTAUTOMATIC, FRsE—
KRB B/ KB E.
gaussdb=# CREATE TABLE autolist_autolist (c1 int, c2 int)
PARTITION BY LIST (c1) AUTOMATIC SUBPARTITION BY LIST (c2) AUTOMATIC
(
PARTITION p1 VALUES (1, 2, 3) (
SUBPARTITION sp11 VALUES (1, 2, 3),
SUBPARTITION sp12 VALUES (4, 5, 6)
),
PARTITION p2 VALUES (4, 5, 6) (
SUBPARTITION sp21 VALUES (1, 2, 3),
SUBPARTITION sp22 VALUES (4, 5, 6)
)

- SERAHELELERRIEENEE RS X, SEMEIE— I —KD
X, Fi— RO XASCEEN HEkey ( HEIBNNAFAOXEEE) , ETES
EX—EEEN AEKkeyH ZH DX,

—— R XEB/AEIES, EAMBIN—RHDXpl. p2lIREFAER9, FLUBEIE— NN —&K
PDXsys_pl, DXENHAVALUES (9); BT "R XEEALIRE0, RAMBHNZHRS XAEEFTR
880, FUSERMIN—RD Xsys_p1EX— NI "D Xsys_sp1, 2 XENIVALUES (0),
gaussdb=# INSERT INTO autolist_autolist VALUES (9, 0);

X—INge ST @mSEFM:

gaussdb=# ALTER TABLE autolist_autolist ADD PARTITION sys_p1 VALUES (9) (SUBPARTITION
sys_sp1 VALUES (0));

gaussdb=# INSERT INTO autolist_autolist VALUES (9, 0);

-  HBEAFELZEREZIEEMEE RO XIS, SEMNAO—KSXTEED
BIEE— NN R DX, RS XETCEEN NEkey ( FEWEXTRAFHD
X$#E) .

TR XEB/AFIE0, EAMBN RS XNBERFAEE0, FRUABMIETRD Xsys_sp2, 5
XEMVALUES (0)

gaussdb=# INSERT INTO autolist_autolist VALUES (4, 0);

X—INge ST amSEFM:

gaussdb=# ALTER TABLE autolist_autolist MODIFY PARTITION p2 ADD SUBPARTITION sys_sp2

VALUES (0);
gaussdb=# INSERT INTO autolist_autolist VALUES (4, 0);

-- BERA
gaussdb=# DROP TABLE autolist_autolist;
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(AR
R XFRAFIFRS KB RITHZAUTOMATICKEFREE BN :

o EE—RHPKEIBETAUTOMATICKES, NIEZF—RSXEIE, FZEF_HHKX
BT E, BAREEENBE—RHD X#EEFNDEFAULTRIX

o EE_RHKXIFIEETAUTOMATICKEF, W ROXBI &, F4F—RoKX
Bz B, BETRREENE RN KEENDEFAULTS X,

o EE—RH XKD XERITEE TAUTOMATICKEF, NERSHIF—RS XIIZHKD
XEmT R, —Rko XBEN RS XBEHIFREENXBDEFAULTS X,

5.4.3 FlR/X}iAD XBE&hH &

BERPeLUBTALTERG S KA E LIS XEFE/XAD XBail EIgE, X—IRE
£ XFIFHESHARE_UPDATE_EXCLUSIVERBIFIZES, SEMDQL/DMLIIEZEAR
W, {E5DDLWSHEEHIR ., EDMLIStEBED BSX, he528Kk. ~E
KA T REFIES WERBHZIT

5.4.3.1 HR/XEFFCES XBaY B
{SEFJALTER TABLE SET INTERVALBILAF B/ CES X B E.
flan, FEeEEsXBa E.

gaussdb=# CREATE TABLE range_int (c1 int, c2 int)
PARTITION BY RANGE (c1)

(
PARTITION p1 VALUES LESS THAN (5),
PARTITION p2 VALUES LESS THAN (10),
PARTITION p3 VALUES LESS THAN (15)

)i
gaussdb=# ALTER TABLE range_int SET INTERVAL (5);
AR
o AEGCES XA BREKRD KERHREFES XEEIMAXVALUER X .
o AEEESXBMI BRXEF—RHKER. BIDKE,
KACES KB E.
gaussdb=# ALTER TABLE range_int SET INTERVAL ();

-- EEERA
gaussdb=# DROP TABLE range_int;

5.4.3.2 FIR/XA—RFIFRSXEa B
{FFIALTER TABLE SET PARTITIONING BILAFFE/XFA—RIIEZS XBHT E.
Bian:
o HE—RIIFXHDRZRBNE.

gaussdb=# CREATE TABLE list_int (c1 int, c2 int)
PARTITION BY LIST (c1)

(
PARTITION p1 VALUES (1, 2, 3),
PARTITION p2 VALUES (4, 5, 6)

)i

gaussdb=# ALTER TABLE list_int SET PARTITIONING AUTOMATIC;

oE:
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gaussdb=# CREATE TABLE list_range (c1 int, c2 int)
PARTITION BY LIST (c1) SUBPARTITION BY RANGE (c2)

(
PARTITION p1 VALUES (1, 2, 3) (
SUBPARTITION sp11 VALUES LESS THAN (5),
SUBPARTITION sp12 VALUES LESS THAN (10)

),

PARTITION p2 VALUES (4, 5, 6) (
SUBPARTITION sp21 VALUES LESS THAN (5),
SUBPARTITION sp22 VALUES LESS THAN (10)

)

)

gaussdb=# ALTER TABLE list_range SET PARTITIONING AUTOMATIC;
(0 588
HFE—RKIFS XE RIBEER—F P XER. — KD XPREFESXEEN
DEFAULTHIS X o
o XA—RINETEDXEETE.

gaussdb=# ALTER TABLE list_int SET PARTITIONING MANUAL;

oy

gaussdb=# ALTER TABLE list_range SET PARTITIONING MANUAL;

BB

gaussdb=# DROP TABLE list_int;
gaussdb=# DROP TABLE list_range;

5.4.3.3 FRBR/XA_RINERSXBEH B
{EFJALTER TABLE SET SUBPARTITIONINGHLAFFR /XA = HKFIES X B EIN

o
fan:
o FARBRTHRIIFSXBEEE.

gaussdb=# CREATE TABLE range_list (c1 int, c2 int)
PARTITION BY RANGE (c1) SUBPARTITION BY LIST (c2)

(
PARTITION p1 VALUES LESS THAN (5) (
SUBPARTITION sp11 VALUES (1, 2, 3),
SUBPARTITION sp12 VALUES (4, 5, 6)

),
PARTITION p2 VALUES LESS THAN (10) (

SUBPARTITION sp21 VALUES (1, 2, 3),
SUBPARTITION sp22 VALUES (4, 5, 6)

)
)
gaussdb=# ALTER TABLE range_list SET SUBPARTITIONING AUTOMATIC;

AR
FRZRIIFRS KB RER KD KPREEFES XEEIDEFAULTIISX
o XA—RINERDXBET E,

gaussdb=# ALTER TABLE range_list SET SUBPARTITIONING MANUAL;

--SIERAI
gaussdb=# DROP TABLE range_list;

5.4.4 By B XRIEIERER

S XBh EE— ) BiiERiNdE, ADMUEANEIELELEIEENEESK
BN EXRIIEENS XAEFER, SMARGESHITAKEN B, X—J1E
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XD XFREITENE, SEHMSXDDLaSHEERE., BEBPIREE, 3
ARSI AP REER TN,

FLERiass 23z
____““"“““““““““_ ______________ EFFRT
ﬁﬁﬁm I - l’EIﬂDDi’fvm Eﬁ[lﬁil—f.ﬁ Iﬁmi%m{h
B A E
ERHEHR

P XB BRYT AR T:

o EBEDMLISBEMT EBNSXASIFER, BIHIESERE, FHEo XA
., gJLLBTE IR SEPG_PARTITIONBEIFZNSX .

o BIOENSERSIMABN BOXE, BEIERSIESRERNZR, HENSKX
AReFE ( RERZRSEMABDY BOXZE) , HAfEAEE (RERZES
EREBI BOX2ZHE) . AILUBSEIIRFERPG_PARTITIONEEHZN D
X,

o HXBESEMSXDQL/DMLISEREE, THRIXFRWSHFHE.

o SXEMTERIBFEEENUE, RRISTHAFRERERTEN, STFSD
HAZEDML/ D LRSI SR A D K Ball BiZsIHA .

o SDXBMYEIESHXDDLER, EEEMEERITHXDDLEXRIE, R
SEIEAEDML/DERS SRS X B B, NWEHBE; BEEMEERT
DML/ W SE3A S X B REKRER, UASEEISIZENSXDDL

W5,

g

BoIER TR XEST BERASERSESHINT, BIRBREESESHAEI, AR

ZIERRE ., T RIFEWT:

o [FERTfLAIES X EMEGESHNDIERSBIIRNER
max_concurrent_autonomous_transactions, I
max_concurrent_autonomous_transactionsiz&790.

o DXFR/RDXABHIABMESZCIEE,

o EFEZARBIANDXKRAIDDURE, LIIERABAGESZSMAIEH, EIRIE
BESHED KAE.

Bl B XA LABE S LA M A el :

o DML SHAFRIEEIE, TENEIHEIEEES X, WISRALETINCIE
— MRS X, BOFoXKEAXIREE.

e  LIPARTITION/SUBPARTITION FOR partition_valuef 5B HEZRS|, EISTE
E’\Jlﬁn\IZW?E, HEHASEETHNEIE— ML X, BEFPX LIS ER
51,
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5.5 o XRIZHEE

DEXRZHEEECESXEE. PKREE ., SRES|IEEMD KRS HESFF

Paraxy

=Fo

o PDXEM: thiRHPXKEDDL, BIFEHE (Add) . MER (Drop) . itk
(Exchange) | ;&% (Truncate) . 9 (Split) . &FF (Merge) . B5h
(Move ) . E&# (Rename ) H8Fd,

A ES

o WFEHEDKX, TR XENETESSHEEre-shuffling, HZEIGaussDBAIIF
SHHash> XEEEAVRIE, SIEHE (Add) « Mk (Drop) . 538 (Split) .
BF (Merge ) X474,

o RO XHIETEAEES(FEGlobalZ=5|5k%, ATLAEITIUPDATE GLOBAL
INDEXFAIREEEFHGlobalE5|, BIEMIER (Drop) . 3k ( Exchange ) | iBF
(Truncate ) . 9ZI (Split) . &F (Merge ) X581,

[MARY:E

o KEPD 9 XDDLZ$Epartition/subpartitionfpartition/subpartition forfgE o XEHE;x,
BIEREEES XS, FEREEESXENCENNE—2XE. tLilEigsXpart1H9E
EIENXI[100, 200 ) , HRApartition part1Fpartition for(150)iIXFFHE;EEZENHI .

o ARESXDDLAYITRNSAERE, BFENITo XDDLIEFBirn KewmiiE, BFE
EiHERN AR SHIZm, —f&ms, 28 (Split) « §FF (Merge ) BIHTRMNIT
AFHSXDDL, S5FESXAIA/NERX; 32H#E ( Exchange ) BN EZERFGlobalZ5|
E’\J;Eﬁiiﬂvalidationﬁﬁﬁ; #¥xh (Move ) BULINIRFITF#ZERI/O; HEo XDDLAJATMNER
RI%

o HXFREME: RTHESBERIIEEI, BIFHE/XADXFTIERRIEE.

o PXERSIEE: FAPRERS|/RIISXAAA, HEEEFTHANRSI/RSI
2X, LINBRT 5 XEERESHRIGlobalREIKHA= .

o SDRIRWSHERNZE: HAHPEXKDDLSSXDQL/ODMUERFARS XA, 25—
EWTEENF L

5.5.1 #iiGo X

BARALEEEND KRGS X, REPFISHHT. BRISMHOXEZRS
953 X _EBR791048575, WISRIAR]T EIRMAEEMERNS X . RRNHEEEERD XS
FRERIFE, DERFRERRFAEN (2EXE *3/1024) MB, D REGRAREARR
KX Flocal_syscache_thresholdf9{E, EITAFEERREEHS = EAMEMINEEER.

A ES

o FMEDXABEERATFHASHDX L,
o FMESXAME K FIIDERS|BMH.
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5.5.1.1 @SR XEHIED X

{SEFHALTER TABLE ADD PARTITIONH LU XiRINEIME L XENREHE, FignX
N EREVRAKRTFEHIRE— 1D XN LERE,

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

A

LeED EieﬁMAXVALUEﬁEEj ToiEFE D X . AILASERJALTER TABLE SPLIT
PARTITIONGESHEIN X, DEIS XEHERTFEEENE 2 XEEIE/PERND
EEIJ IEEH:/; 1%5 LXT/B@%IX%%%U%IXO

5.5.1.2 @E)fBn XFEHIL DX

ARZ1FBITALTER TABLE ADD PARTITION# S MEREA XEFIESX . LAFPIEAK
IEBEEMEERSXEFeEN, HiRE AEEMETEIEW“"EE’JINTERVAL{E@UL—A/\
X,

flgn, IFEfES XFinterval_salesilEAINTEIRE, #FiEESCIE—IHPKX, ZHKX
SBEEEIA['2020-07-01', '2020-08-01"), (B XAVFFIGE D X ana Msys_p1 FHIRIEBIE

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

5.5.1.3 @3RS XFFHIESX

{SEFHALTER TABLE ADD PARTITIONHLATEFIER D XERAHFIE S X, FiEo XaOKzE
FEESERTET— 1P RIIMEEEE,

fan, XFFES XZEKlist_salesFiE— NS X

ALTER TABLE list_sales ADD PARTITION channel5 VALUES ('X') TABLESPACE tb1;

ikl

HIEH E%EﬁDEFAULT YXAT, ToiEEES X, aJLAfERALTER TABLE SPLIT
PARTITION&:SHEIS

5.5.1.4 @Ko KERFIE—HRDTX

{SEFHALTER TABLE ADD PARTITIONBJLATEZ R XERAFIE— PN —RK DK, XMTH
ALMERE—RS XEMEIRANGETELISTRIE R . MNRIXNFIE—RS IZTEEEIH?
THRHXEN, VEIRESIRIEE X QXN "R X; tzu%z HE—RoXT
RERPE"RSXENX, NEIEESBMEIE— AN RS

Fan, "Rk XZErange_list_salesFrtE—N—RH X, FHE FEAIZUN %KD

X,
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01")
TABLESPACE tb1

SUBPARTITION date_202005_channel1 VALUES ('0', '1', '2'),
SUBPARTITION date_202005_channel2 VALUES ('3', '4', '5') TABLESPACE tb2,
SUBPARTITION date_202005_channel3 VALUES ('6', '7"),
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SUBPARTITION date_202005_channel4 VALUES ('8, '9')
)

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

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

(
SUBPARTITION date_202005_channel1 VALUES (DEFAULT)
)

ikl

YRS XERI—R D XKREEIHASHET, RZHFHEITALTER TABLE ADD PARTITION
EHE—RHSKX,

5.5.1.5 @ FHp XEFFIE —Fo KX
{8EFHALTER TABLE MODIFY PARTITION ADD SUBPARTITIONEJLATE — 9 X =3
B—ANTEHHX, XMT AR LAEBEZ RS X FEREIRANGESZLISTRIE R

fBIan, IRk XFrange_list_salesAddate_202004FE— KX
ALTER TABLE range_list_sales MODIFY PARTITION date_202004 ADD SUBPARTITION date_202004_channel5
VALUES ('X') TABLESPACE tb2;

ikl

YRS XERHN RO XREESIHASHET, FZHEHBITALTER TABLE MODIFY
PARTITION ADD SUBPARTITION#SHIZE — RN X o

5.5.2 iR X

P LGRS XAa S KB RARTEZNS X . Bkcs XA ABEEIEED K&k
EDRERHT,

A EE

o MpFRHD XAEE/ERBFHASHLX L,

o HITHIFR D Xar S #FESGlobalZzR5|%L%, RILLEIZUPDATE GLOBAL INDEXFG
XREEEHFGlobalZEs|, sEHAFBITEZGlobalZEs5],

o MFRPXEY, WMRZH X EHEENETFHID XIS EZESIRT, WESKEXMBRD S
E1IR

5.5.2.1 X— o XFEMIFRS X

{EFHALTER TABLE DROP PARTITIONTLAMIFRIEES KFRAVET— MO X, XNMTH
ALMEBREEESXE. BRSXE. JIEXSXEL.,
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BN, BT ED XZMESEE S XFErange_salesfisy Xdate_202005, FHEH

GlobalZ5]|,
ALTER TABLE range_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

&, BITiEED XEFXRBISTE S XZFErange_salesH'2020-05-08' X M AIHD X o
HFAFUPDATE GLOBAL INDEXFA, H1TiZas<$EGlobalZ&3 &%,
ALTER TABLE range_sales DROP PARTITION FOR ('2020-05-08');

ikl

o YUPXERBE—NHOXAT, AZIFHBITALTER TABLE DROP PARTITIONA SRS
X,

o YUPXFENBHEDXZER, AZIFHBTALTER TABLE DROP PARTITIONA SRS
X,

5.5.2.2 ¥ XEMF—R DX

{EFHALTER TABLE DROP PARTITIONALAMIBR — Rk KFRAI— P —RD X, XNMTH
ALMERE—RS XEKRHIRANGESELISTHIE R . FIEELSIEXNMN—ROX, LUK
—R S X THIERE Z Ko XERMIFR

BN, WBITIEEDS XZMEs =% XFErange_list_salesfi—Zk 4> Xdate_202005, Ff
BE#FGlobalZZ3],

ALTER TABLE range_list_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

oE, BITEES XERMIPR Ko XZEKrange_list_saless('2020-05-08") X3 M AY—
F X, BFAHUPDATE GLOBAL INDEXFH], H{Ti%an<EGlobal=s |4,
ALTER TABLE range_list_sales DROP PARTITION FOR ('2020-05-08');

ik Il
o B RPXEXRBE—N—RD XIS, FZIFHETALTER TABLE DROP PARTITION®ES
SHIR—R DX,

o YR HREN—RPXFEIHASHAT, AZIHEITALTER TABLE DROP
PARTITION# SR —ER DX o

5.5.2.3 [ _ KD XEFMR—HKOX

{EFBALTER TABLE DROP SUBPARTITIONTLABBR — R XREFEH— P ZHHP X, X
TIRTLMERE RS XEMAIRANGETELISTHIER

flan, BEEEs XEMRrZHKD X FErange_list_salesfI— k75X
date_202005_channell, HE#HGlobalZ5],
ALTER TABLE range_list_sales DROP SUBPARTITION date_202005_channel1 UPDATE GLOBAL INDEX;

oE, BIEES XEXRMIPR—HKo XZFKrange_list_salesd('2020-05-08', '0') FRXI KL
MR X, BFAEUPDATE GLOBAL INDEXFE, HiTiZa<EGlobalEE|44%k
o

ALTER TABLE range_list_sales DROP SUBPARTITION FOR ('2020-05-08', '0");
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ikl
o RO/ XEMMBEHBIFDXIE— N RO XS, FZIFEITALTER TABLE
DROP SUBPARTITION# IR — DX o

o HUTRHRFMN_RDXFERIHASHAT, RZiFETALTER TABLE DROP
SUBPARTITION# S HlB& — R X o

5.5.3 TP X

P LAUERR RS XAa LRG0 X SEBRIBIEHI TR . 3R KA LIRE
BHIESN/SHOXER, SUMHIESINEIBER . EUSTRESR, ERZIES
XELEMSASRREZ . KD KAILIBIEES XB2aE D KERHT.

A

o HTXID Xap S #FE5GlobalZE5 |k, FILLUEIZUPDATE GLOBAL INDEXF
XEEEHFGlobalZEs|, sEHAFBITEZGlobalZEs5],

o WITEHASXAT, ATLAERBAWITH/WITHOUT VALIDATION, FAEERKIGEZERE
HIEHEBRD XD XEARMN ( BHAKREE ) . HUBRRISEIFHERA, R
%Eﬁ%ﬁﬁ?ﬁﬂg%ﬁ&)%ﬂ:ﬁﬁﬁl& AJLAERAAWITHOUT VALIDATIONSRIZS 1M
BEo

e TJLAEEEAWITH VALIDATION VERBOSE, IHI#iEEASRKE BRNE—T, BFR
HEBRD XHID XEEARMUAIEE, BAZRDXENEMSXP, REBFHT
EBRSBRD XA,

N, LHINTHXENXI NE BEXRexchange_salesfIEIEDH, HEDKX
DATE_202001F0EEZexchange_salesff3cie, NRIEERHIBFINAR, FEUT=
fhiT 9!

e FEABAWITHOUT VALIDATION, #HiEEER3LIREISXDATE 2020014, HF
'2020-02-03', '2020-04-08' FNi# B 5 X DATE_202001ASEEILR,, [54al55mIaE
SHEMEE.

e ERAAWITH VALIDATION, HF'2020-02-03', '2020-04-08' RN E D X
DATE_202001HSBEIZUER, HUREL BHENAVRE

e FREEWITH VALIDATION VERBOSE, ¥IEESY5'2020-02-03%FEAD X

DATE_202002, ¥5'2020-04-08'%HEA 53 XDATE_202004, Bi5FITHOEIEIIRE
4 XDATE_202001,

—HREX

PARTITION DATE_202001 VALUES LESS THAN ('2020-02-01"),
PARTITION DATE_202002 VALUES LESS THAN ('2020-03-01"),
PARTITION DATE_202003 VALUES LESS THAN ('2020-04-01"),
PARTITION DATE_202004 VALUES LESS THAN ('2020-05-01")

-- exchange_salest9$iES 70
('2020-01-15', '2020-01-17", '2020-01-23', '2020-02-03', '2020-04-08")

MR IEATEET BRSPS X, BAZEHRBEWITHOUT VALIDATIONAIES X,
BUSEIRD XK, SEHHXEGELEDMLISBERRE,
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TR IRAIE B RS X OB R

BRIDXAFIHEER, MNIESRTE—.

BRMD KAIREREER™ B

BRR5 M XLocal RN EERE, BXYNRSIRIER™HE—.
BERMD XAIRGRNEEE, BXINRIRANEETE—E
18
18

AT LLZIRRTER
RN XFREAATLANSEIERE, TihaEfILIR.

%
fon o
(=]
o
B
o n
=]
s
=
fon
=
foa e
=

5.5.3.1 J—RD XFRZHD X
{EFJALTER TABLE EXCHANGE PARTITIONE LA —R 9D XK EIZMED X o

fflan, BEEES XZBEES \Eirange salesg9%> Xdate_202001F1EiEZE
exchange_salesi#{T346E, FHITHXERI, HEHGlobal&Rs|,

ALTER TABLE range_sales EXCHANGE PARTITION (date_202001) WITH TABLE exchange_sales WITHOUT
VALIDATION UPDATE GLOBAL INDEX;

FE, BdEEs XEEEE S XErange_salesd1'2020-01-08' Xt Rz A9y K FNE
?,éexchange salesH (TR, HTHRREFFERHEBInD XUROHIBEAE Uﬁj\
XEWNEMP X, HFF 5 UPDATE GLOBAL INDEXF4], #HiTiZirSBGlobalz
ElEESY e

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

5.5.3.2 W _ RO XEFZM_FHEX
{SEFBALTER TABLE EXCHANGE SUBPARTITIONBI LA — R D X FEITHE RO X o

flan, J‘EJ‘GIS‘E:’E%E%J—:_J& X ZFkrange_list_salesfI "Rk X
date_202001_channel1f1&iEZexchange_salesi#{T3cia, FHTHXERR, HE

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

&, LJI?EI’E%\I:@%:@%:‘IZ%range_list_saleSEP(‘2020-01 -08', '0") FRXIRAY —
FKHXINEBFRexchange_salesi{7ait, #Hi70 XREFIERHEBIRD XK
HIBEANE D XRNEMS X F . BFAHUPDATE GLOBAL INDEXFA, HiTi%ds
$J5GlobalZE3 | &5,

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

A
T R REN— RS RO

5.54 5=HKX

FH)'—“'_JLMEFH,%EEEQEEGWV;EHEL, FHOXAVEE. SMIFROXINEEEM, K3IE
FEZEDEXIASMED X PIEE, 5 XEEXFIMIEHESRE . F=2EXALL
BIIEES XBTE D XEKRHT.
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A EE

PITBEE N XS ESGlobalz5|5k%, ATLUEITIUPDATE GLOBAL INDEXFAIkK
EZEFGlobalR5|, sERFPBITEZEGlobalz5],

5.5.4.1 J—RPDXFRBZDX
{EEFJALTER TABLE TRUNCATE PARTITIONTILLETIEE D XEFOT— PP X o

BN, BFEES XZiET RS XFrange_salesdd9 X date_202005, FHEFh
GlobalZ5],
ALTER TABLE range_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;

HE, BdEEs XKEXRETBEH XZErange_salesd1'2020-05-08'FrXT A S X .
HF AT UPDATE GLOBAL INDEXFA, #1Ti1Zap</AGlobalE5 &5k,
ALTER TABLE range_sales TRUNCATE PARTITION FOR ('2020-05-08');

5.5.4.2 W _FHRFXEFE=—RSK

{EFBALTER TABLE TRUNCATE PARTITIONTLLBEE Z R P XEBH— P —RP X, HiE
ESBXN— R X THE Z Ko XEHITES .

Fan, BSEEN XKZiE= Ko XErange_list_salesfi—E 5> Xdate_202005, Ff
E%ﬁGlObal?g | o

ALTER TABLE range_list_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;
gE, BEEES XERBEZHRD XFErange_list_salesd('2020-05-08") X M AI—

THX ., BHTFAHEUPDATE GLOBAL INDEXFE], HiTiZ&<EGlobal&E3|1&%% .
ALTER TABLE range_list_sales TRUNCATE PARTITION FOR ('2020-05-08');

5.5.4.3 W _FZPXFBZ_HHDKX
{SEFJALTER TABLE TRUNCATE SUBPARTITIONBILUEE Z R H XEHN— N ZH P X o

flgn, BIdEED XBBET R XFErange_list_salesBI—K 3 X
date 202005 _channell, HE#GlobalZ3|,
ALTER TABLE range list_sales TRUNCATE SUBPARTITION date 202005 _channell UPDATE GLOBAL INDEX;

&, BIfsEN XEFR BT ZHRH XErange_list_salesH('2020-05-08', '0") XAz
MR X . BFAREUPDATE GLOBAL INDEXF4), HfTiZza</5Global&s |45k
o

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

5.5.5 DE|SX

BRYLMERSEIN XSG ESRE—N DR DB ABIHZENIDK . UOKEIEK
X, HEEEITEMAXVALUERTSEES X /DEFAULTEYFI RS X EtE S XA, BJLAEE

HPITIZIR(F. DEIDKAILUEED BB — P ROBARTHOX, WALIREE
DERE—TREREAZSIFHHK . DEIDXALIBEESIEES KEeE D XERH
7o
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A ER
o DEIDXABEMFRATRESK L,
o RTHFI —RHDXRAI—RHDXHITHE

o HMITREIDXapSe(#FSGlobalZE5|%L%, RILLUEIZUPDATE GLOBAL INDEXFH
KELEHFHGlobalZES|, SEAFBETEZEGlobalZES|,

o DENIBIRDKMREEHDERSIN, D EFTFDE.

o DEIFHIFIPKX, HJUUSESXEF1EE, ttﬂ[H‘”‘l:m YEIFIp1,p2. {BEUERE
AR ERIEHEEZNS XMAR— DX, XX ES Xp1&E
i, B{&xi5=DQL/DML-DDLH%

5.5.5.1 IEEDXEFESESX
{SEFBALTER TABLE SPLIT PARTITIONH LIAFSBEEI S XEHDE5

Ban, BRISEES XErange_salesfys Xdate_202001ENXSEEIA['2020-01-01",
'2020-02-01") , ATLMEEDEI'2020-01-16"85> X date_202001 D ESAWIMHP K, I
E%ﬁ'GlObal%iglo

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

PARTITION date_202001_p1, --55— 19X E5&2'2020-01-16"
PARTITION date_202001_p2 --Z5”"4" X E5&2'2020-02-01'
) UPDATE GLOBAL INDEX;

FE, FEEPEIS, B Xdate 2020019 EIHBNHDX, HEFHGlobalEs|,
ALTER TABLE range_sales SPLIT PARTITION date_202001 INTO
(
PARTITION date_202001_p1 VALUES LESS THAN ('2020-01-11"),
PARTITION date_202001_p2 VALUES LESS THAN ('2020-01-21"),
PARTITION date_202001_p3 --55=19 X L& 2'2020-02-01"
JUPDATE GLOBAL INDEX;

NaE, BidiEES XEMMEEES XEXRDEDX

ALTER TABLE range_sales SPLIT PARTITION FOR ('2020-01-15') AT (2020—01—16‘) INTO

PARTITION date_202001_p1, --55— 19X EF&2'2020-01-16"
PARTITION date_202001_p2 --Z5"4"%X L5 2'2020-02-01'
) UPDATE GLOBAL INDEX;

ikl

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

5.5.5.2 WiARSXEDEISX
RS RRSES RNGS SEESXFIER.

A

X]‘IE‘I.]B“"II%%E’JIEUI‘“" XD RIS XBEZE, FEoXZRRERS XEZasEE
X,
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flan, eIBIITERDXE, FHEANEIEFIE=1"9Xsys_p1. sys_p2. sys_p3.
CREATE TABLE interval_sales
(
prod_id NUMBER(6),
cust_id NUMBER,
time_id DATE,
channel_id CHAR(1),
promo_id NUMBER(6),
quantity_sold NUMBER(3),
amount_sold NUMBER(10, 2)
)
PARTITION BY RANGE (TIME_ID) INTERVAL (‘1 MONTH'")
(
PARTITION date_2015 VALUES LESS THAN ('2016-01-01"),
PARTITION date_2016 VALUES LESS THAN ('2017-01-01"),
PARTITION date_2017 VALUES LESS THAN ('2018-01-01"),
PARTITION date_2018 VALUES LESS THAN ('2019-01-01"),
PARTITION date_2019 VALUES LESS THAN ('2020-01-01")
);
INSERT INTO interval_sales VALUES (263722,42819872,'2020-07-09','E',432072,213,17); --#it&4>Xsys_p1
INSERT INTO interval_sales VALUES (345724,72651233,'2021-03-05''A',352451,146,9); --#ii&5Xsys_p2
INSERT INTO interval_sales VALUES (153241,65143129,'2021-05-07','H',864134,89,34); --%ﬁiﬁj\lzsys_p.%

WNEXF S Xsys_p2iiTHEl, MEES Xsys_ p1ZEFEBEIN X, HXEETREMK
RS XETHKEEI— 2 X LERE, BHMESXSBEM['2020-07-01',
'2020-08-01')35%['2020-01-01, '2020-08-01"); >Ksys_ptRANERHIR, HH
X3BEH['2021-05-01", '2021-06-01")

5.5.5.3 }JFIRSXEDEIDX
{SEFALTER TABLE SPLIT PARTITIONAAXIFIE D XKEDEIDX

g, RigdlFEDs XElist_salesg Xchannel2ENSEBEI (6, '7', '8, '9") » ALUEE
PEIF(6, 7' ) B XchanneRDEIAIFENDX, HEHGlobalEs|,
ALTER TABLE list_sales SPLIT PARTITION channel2 VALUES ('6', '7') INTO
(
PARTITION channel2_1, --55— /93 XBEIZ('6', '7')
PARTITION channel2_2 -S89 X5BEZ('8','9')
) UPDATE GLOBAL INDEX;

%, MEEREIR, ¥R XchanneRDEIAZNHPX, FHEHMGlobal&Rs],
ALTER TABLE list_sales SPLIT PARTITION channel2 INTO

PARTITION channel2_1 VALUES ('6"),

PARTITION channel2_2 VALUES ('8"),

PARTITION channel2_3 &= S KBEZ(7, '9')
YUPDATE GLOBAL INDEX;

Xa®E, BEiEED XEMAREES XBEXDENK,
ALTER TABLE list_sales SPLIT PARTITION FOR ('6') VALUES ('6', '7') INTO
(

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

PARTITION channel2 2 -8 XKEEIZ('8','9')
) UPDATE GLOBAL INDEX;

A ES

EXIDEFAULT X 70 El, BIEJ LN XABEERIADEFAULTSEE, &—1T9o K&
HERDEFAULTS XBE -
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5.5.5.4 33*-RANGE —R PR ERHEI—HKHX
{SEFHALTER TABLE SPLIT SUBPARTITIONBJLARF*-RANGEZ RS X XL EN —RH X,

Ban, 1BRig*-RANGEZ k4% X Elist_range_salesBI =% X channell_customerdfidE
N3BEIA[1000, MAXVALUE) , BTLUMEES EIR12000 "4k 5> X channell1_customer4
DEAMNDX, FHEHFHGlobalZFEs|,
ALTER TABLE list_range_sales SPLIT SUBPARTITION channel1_customer4 AT (1200) INTO
(

SUBPARTITION channel1_customer4_p1, --58— 19X _EHZ1200

SUBPARTITION channell1_customer4_p2 --55_4 X _EREMAXVALUE
) UPDATE GLOBAL INDEX;

&, MEENEIS, o Xchannell_customerdBEIAZBNDX, HEHGlobalZ
51,

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

NaE, BIiEEs XEMABEES KEXRDEDEX,
ALTER TABLE range_sales SPLIT SUBPARTITION FOR ('1', 1200) AT (1200) INTO
(
PARTITION channel1_customer4_p1,
PARTITION channel1_customer4_p2
) UPDATE GLOBAL INDEX;

ikl

EXMAXVALUER Xi#EITo 2, siE/ LMD XABERIAMAXVALUESEE, ®RE—1 %
XA FEMAXVALUES XBE .

5.5.5.5 3J*-LIST — R XFHEI_HKHDX
{SEFHALTER TABLE SPLIT SUBPARTITIONTLAX*-LIST Z RO XELDENI K HX .

BEn, 1BRIg*-LIST 4% XFKhash_list_salesi9— %45 X product2_channel2BIENTE

EIJ9DEFAULT, AJLUMEED BEIREHED BN DX, FHEHGlobalEs|,
ALTER TABLE hash_list_sales SPLIT SUBPARTITION product2_channel2 VALUES ('6', '7', '8', '9') INTO
(

SUBPARTITION product2_channel2_p1, --55— 1S XEEZ('6', '7, '8, '9")

SUBPARTITION product2_channel2_p2 -8 -3 XSEEZDEFAULT
) UPDATE GLOBAL INDEX;

HE, MEEDEIR, B Xproduct2_channe2DEIAZ A2 X, HEFGlobalE
5l
ALTER TABLE hash_list_sales SPLIT SUBPARTITION product2_channel2 INTO
(
SUBPARTITION product2_channel2_p1 VALUES ('6', '7', '8"),
SUBPARTITION product2_channel2_p2 VALUES ('9', '10'),
SUBPARTITION product2_channel2_p3 --5=/1"9 X5EEZDEFAULT
) UPDATE GLOBAL INDEX;

Na#E, BEfEESXEMARIEER XEXDES X,
ALTER TABLE hash_list_sales SPLIT SUBPARTITION FOR (1200, '6') VALUES ('6','7','8','9") INTO
SUBPARTITION product2_channel2_p1, --55— M KSEEIZ (6, '7', '8, '9")

SUBPARTITION product2_channel2_p2 -5 -3 XSEEZDEFAULT
) UPDATE GLOBAL INDEX;
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A EE
EXDEFAULTS XiHITHEI, BIE/LANND XABEERIADEFAULTSEE, RiE— 19X

éliE(DEFAULTﬁj\ ,Blilo

5.5.6 8HSX

BPRALMEREHS KRBSIESNDRERA—ITDK. GAPKREEEIZIEE
PXBFRHT, FFHEEDXENTE.

A ER
o EHPRFEHERTFIRESRL.

o HITEHDXirSa(FEEGlobalZ&R5|%L%, RILLEIZUPDATE GLOBAL INDEXF4
XREEEHFGlobalZEs|, sEHAFBITEZGlobalZEs5],

o SHENSXURBESERSINAZIFEH

ikl

EHENFPX, WFeE/ERSX, JUSRE—NESXEFHEE, thilg
p1,p26HAp2; WFINXRLKX, AJASE—RSXEZFHEE, tbalEpl,p2&Fi
pl,

WRFP XSRS XBFEE, HIRESEBHDXWATELS XK, XSRS
FHHERERG RS X&EE9178, BiRiE&IDQL/DML-DDLFA .

5.5.6.1 J—RDXFRSHOX
{SEFALTER TABLE MERGE PARTITIONSEILUSZ M REHI— MK

a0, ZEES XFErange_salesfiisyr Xdate_202001Fdate_202002&FH I— N #hY
»X, HE#HGlobalZEs|,

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

A
MEfRa XENERD X EHAXREZE, FRXKZrNERS XSEREE
7

5.5.6.2 W _R/PXEFSH _KEHEX
{SEFALTER TABLE MERGE SUBPARTITIONSHLUEZ N — RO XEHI—PMHPK,

a0, B XZFEhash_list_salesi9>Xproduct1_channell .

product1_channe12 product1_channeB&HA— 19D X, FHEFGlobalZE5|,
ALTER TABLE hash_list_sales MERGE SUBPARTITIONS product1_channel1, product1_channel2,
product1_channel3 INTO

SUBPARTITION product1_channell UPDATE GLOBAL INDEX;
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5.5.7 Ban X
RRALUERBMS XS FE— NP XBHRIFNERZEY . Baio XaLiEd
EENXEE D KERHT.
5.5.7.1 JW—HKo XFBaHX
{$SFHALTER TABLE MOVE PARTITIONBI AR —R D X EFEEHD X o
gzlJlill] , BIHEES XZIE BRI X Erange_salesiis Xdate_20200138z0ZIZE2SEtb1

ALTER TABLE range_sales MOVE PARTITION date_202001 TABLESPACE tb1;

E, BIEESXEESIES XZElist_salesd'0' vt RI9 X hFEIZEZSEtb 15,
ALTER TABLE list_sales MOVE PARTITION FOR ('0') TABLESPACE tb1;

5.5.7.2 W _RpREB—F oK
{SEFJALTER TABLE MOVE SUBPARTITIONT AR =R D XEEH— KR DX
a0, BSEEN KZE %o Xkrange_list_salesf53 X date_202001_channel1%
BEIEZTEtb 15,
ALTER TABLE range_list_sales MOVE SUBPARTITION date_202001_channel1 TABLESPACE tb1;
oE, BIEIEES XEB ZHKDXFErange_list_sales#1('2020-01-08', '0') ErXIRzAYS
X#EhEIERZEtb14,

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

5.5.8 ESRA DX
BRI LUFEREGE P XSG SERE— D XGR AFHIETR. EMdI o XaILUES
BESXBHES XERIT,

5.5.8.1 W—RDXFEGRIHDKX
{EFJALTER TABLE RENAME PARTITIONT I —R D XEEHGZDX -

BN, BEIEES X & EED XERrange_salesiysr Xdate_202001&E45%
ALTER TABLE range_sales RENAME PARTITION date_202001 TO date_202001_new;

E, BIIEED XEBFIFRD XKlist_salesH'0'FrXIMAID X E RS o

ALTER TABLE list_sales RENAME PARTITION FOR ('0') TO channel_new;

5.5.8.2 W _FHPXEXEHRFZ—RHDKX
{EFJALTER TABLE RENAME PARTITIONA LI Z R P XEFZ—RPX o
BTG ES—RK P XEHER,

5.5.8.3 W _F/HP XEXEZEHRRZ _KHEX
{SEFBALTER TABLE RENAME SUBPARTITIONBILAX — R P X EXEFZ RO X o
a0, BTEEN KZE %o XErange_list_salesf3 Xdate_202001_channel1E&
Ao

ALTER TABLE range_list_sales RENAME SUBPARTITION date_202001_channel1 TO date_202001_channelnew;
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§E, BIEES XEE RS XErange_list_sales?1('2020-01-08', '0") FFXI M AY9>
XESE,

ALTER TABLE range_list_sales RENAME SUBPARTITION FOR ('2020-01-08', '0') TO date_202001_channelnew;

5.5.8.4 ¥ Local ZE3|EHB RS IHKX
{SEFALTER INDEX RENAME PARTITIONT LAXtLocalZz3 |EHEZ RSP X,
BAEES5S— Rk XEEGZHLXEBR,

5.5.9 P XFTIEE

FAFRTLAfEFBALTER TABLE ENABLE/DISABLE ROW MOVEMENTSRFFE/X A5 XE
TER

FEITERE, MFEdERREE— 0 XARBEIRES— 10X, XHiT
ERRT, MREIXFEFHTH, WkSHKE.

ik
SNSRIV SSERFEAR FRIFRS D XEEERESIHITEIIRME, BNKADXFTIERS

flan, elEIIFRSXE, HABSXFRTER, WRITILES XEHD XERES;
XARXFITERRE, o XEREIIHFITED XEHSI SR
CREATE TABLE list_sales
(
product_id  INT4 NOT NULL,
customer_id INT4 PRIMARY KEY,
time_id DATE,
channel_id CHAR(1),
type_id INT4,
quantity_sold NUMERIC(3),
amount_sold NUMERIC(10,2)
)
PARTITION BY LIST (channel_id)
(
PARTITION channel1 VALUES ('0', '1', '2"),
PARTITION channel2 VALUES ('3, '4', '5"),
PARTITION channel3 VALUES ('6', '7"),
PARTITION channel4 VALUES ('8, '9")
) ENABLE ROW MOVEMENT;
INSERT INTO list_sales VALUES (153241,65143129,'2021-05-07','0',864134,89,34);
-ESXEHHID, RN Xchannel3Fi83)45 Kchannel2
UPDATE list_sales SET channel_id = '3' WHERE channel_id = '0';
- XA XFTIER
ALTER TABLE list_sales DISABLE ROW MOVEMENT;
--EESXEFEM, #RiEfail to update partitioned table "list_sales"
UPDATE list_sales SET channel_id = '0' WHERE channel_id = '3/,
-9 X EFIKIARLID
UPDATE list_sales SET channel_id = '4' WHERE channel_id = '3/,

5.5.10 9 XFEEKS|EZE /AT

BRPILIBE &GRS ES— IO RERRS | IHE— RSP KATR, WIHZRSI/RSIS
XABHEF . ERAERESIGSUUERDXERERS], IRERSIWEEINR.

Ioh, 2B XKEDDUREESESGlobalZEs |53, BiEMIERdrop. 3Tik
exchange. i&=truncate. 73&lsplit. §FFmerge, NIREDDLIE{EFTEUPDATE
GLOBAL INDEXFH], N&RLEFHGlobalZEs|, ENEEZERFRBITEERSI.
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5.5.10.1 &5|E#/FJH

{EFJALTER INDEXRILUREZES |I2E A,

fBlan, Rk XEKrange_ sales E7F1EZ5|range_sales_idx, BILUBISIN Fap$iREEH
aH,

ALTER INDEX range_sales_idx UNUSABLE;

BJLUBZ I TS ERRS|range_sales_idx.

ALTER INDEX range_sales_idx REBUILD;

5.5.10.2 Local &5 | XE=E/FJH

e {HEMIALTER INDEX PARTITIONEJLUR B Local =3 |9 K 27T,

o @ﬁaALTER TABLE MODIFY PARTITIONRILURE D XE EIEED XAIFFEERE 5
EATH. XNMEFNRIEAT RO XEN—RS X, HIEESEXN—K
ﬁj\I:'FE’JﬁEﬁ o XIOHITIRE -

e {EFHALTER TABLE MODIFY SUBPARTITIONBJLUR B — R p XELIEE_HKDX
BRI P XEE TR,

Flan, RikoXFErange_ salesJ:T?‘ﬂﬁEkLocal?%lrange sales_idx17[]
range_sales_idx2, {Ri&HEES Xdate 202001 EXHMAIZRS DX Z 59BN
range_sales_idx1_part1#lrange_sales_idx2_part1,

THELE THIPD X RS XK |IHNEE:
o TLUBZIN T arSi8E D Xdate 202001 ERIFFEZES |19 XIAAI A,

ALTER TABLE range_sales MODIFY PARTITION date_202001 UNUSABLE LOCAL INDEXES;
o FEBIUTaHRTEMIEE Xdate 202001 LRIZRS|SH

range_sales_idx1_part1A<aJH,

ALTER INDEX range_sales_idx1 MODIFY PARTITION range_sales_idx1 part1 UNUSABLE;

o TILUBETIN Fard$ERE S Xdate_202001 EHIFFEZRS |9

ALTER TABLE range_sales MODIFY PARTITION date_202001 REBUILD UNUSABLE LOCAL INDEXES;

o IEBEIUMTHSREMERESXdate_202001 EAIZERS|H

range_sales_idx1_part1,
ALTER INDEX range_sales_idx1 REBUILD PARTITION range_sales_idx1_part1;

Big — 4 X Klist_range_sales EFEMKLocalZ5|list_range_sales_idx 15[
list_range_sales_idx2, F¥TFB—HKHDXchannell, ERE-HKHKE
channell_product1. channell_product2. channell_product3, —Zk%

channel1_product1 EXIMNAIZRE |53 X EZ 55 channel1_product1_idx 1%
channell1_product1_idx2,

B[HETHIPF R REF RO ERSIANEE:

o ALIBIW Far<iRESD Xchannell FEZHR D XHMERS D XIIATTH, &

fE_ZK4Xchannel1_product1. channell_product2. channell_product3,
ALTER TABLE list_range_sales MODIFY PARTITION channell UNUSABLE LOCAL INDEXES;

o TLUBTUN TS ERES Xchannel FEZHR P XKPIFTE RS DX

ALTER TABLE list_range_sales MODIFY PARTITION channell REBUILD UNUSABLE LOCAL INDEXES;

THEH TR Ry XX RS KRS IANEE:

o HALUBTU FH<EMISE — K Xchannell_product! FHIFFBEZES |9 XIARA]
=8

ALTER TABLE list_range_sales MODIFY SUBPARTITION channel1_product1l UNUSABLE LOCAL INDEXES;
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P REHRISEE, THERAEHRITS

ALUES I FHSER %K Xchannell_product1 ERIFFEZRSIH KX,

ALTER TABLE list_range_sales MODIFY SUBPARTITION channel1_product1 REBUILD UNUSABLE LOCAL

INDEXES;

BEBE N T HSEINISE — K4S Xchannell_product1 FHIZES|H X

channel1_product1_idx1Aa]FH,
ALTER INDEX list_range_sales_idx1 MODIFY PARTITION channell1_product1_idx1 UNUSABLE;

BN T e $EINERE — %% Xchannell_product1 ERIZES|H X

channell1_product1_idx1,
ALTER INDEX list_range_sales_idx1 REBUILD PARTITION channell1_product1_idx1;

5.6 7 XF A

PRFALEFILEBH THXEDQL, DML, DDLHATIEFRITHIIEIES] . FBFPER
XHPIRIERTS, TUASEZEAREDIES.

5.6.1 EMgHZIT
PERFBIEH+HOXMUAEIZLT, ERNHS X EDBIEINS N ARERBIAIERE, X
{RIEDQL. DML, DDLHAIIEEFREEITAET . TFRED TARERISNERT
R, WRCAVEIEMEMBIEAREE, SJLAFFT.

% 5-2 BT

- 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
ROWS |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
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DEXROARWSEELBAEATEFRS X E, FEERES XERMBFRS XENAR
ERABIRM+ DX, KEFIFHEITH. TREETAEWSRISHI RS . HP#
F1~8FR LREHAISTIR B E B o

x 5-3 D XRWSHHE

AERE — RS XRURA(FRH | RO EXRUHH (R
+53 X 8) +— RO R+ —RHX
#4)
SELECT 1-1 1-1-1
SELECT FOR UPDATE 2-2 2-2-2
DMLYKSS, BFEINSERT, 3-3 3-3-3

UPDATE. DELETE.
UPSERT. MERGE INTO.

COPY
4 XDDL, #EADD. 4-8 4-8-8 ({EA—HRHXE
DROP. EXCHANGE. —RDX)
TRUNCATE. SPLIT. 4-4-8 (fER—HHX
MERGE. MOVE. EN=FHOX)
RENAME; FTH/XxA9XE

iR

CREATE INDEX (IEpp3Zx 5-5 5-5-5

3|) . REBUILD INDEX

CREATE INDEX ( 9% 3-5 3-3-5

5| )

REBUILD INDEX 1-5 1-5-5
PARTITION

ANALYZE. VACUUM 4-4 4-4-4
HithyXZFEKDDL 8-8 8-8-8

5.6.2 DQL/DML-DQL/DML %

DQL/DMURERLERFNS XN ~3RAIAIEME!, DQL/DMUREESEARFEE,
> #5DQL/DML-DQL/DMLH% .

(1 #%H8
TEEE REINSXEBTFINSERT. UPDATE. UPSERT. MERGE INTO. COPYZEHWEESHM
ME S XITAMA—1 2 XDDLIEE,
5.6.3 DQL/DML-DDL Hia
FRDDLELE 1 XFEMEN8LKH, FHESEFFIDQL/DMUIZIE,
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D XHKDDLRLE D XERIEINAREL, FiaBRD KIEIN8Z&kH. SDQL/DMLSDDLIER
Kgﬁ%lﬁ, XF_ERITEERFA; SDQL/DMLEDDLERERISXE, Fitk
H.Ii E? Bﬂgo

A

o IBHEHTENT RO XA, MBRRERH{THS XDDURIE, Btk stinRl

o \IEBEHITH XDDLAFRIERS, NRAIagRtseHAaEAINT Bins X7
DQL/DMLIZ{E,

o WIRHAZAIDDLSDQL/DMUERBrD XBESE, HTH1THE, DQL/DMLEER]
BEScTFDDLEYE, thAJeEEFODLASE, HRPLIZABRARE T EAITREASER . tb
WM Truncate Sinsert/fEARI—9 XAY, W TruncatefcFInsertfitk, M 5eRk
Eg{;ﬁa—?ﬁj\ XEEHIE, W8 Truncatef5FInsertitk, MIESZHEERD RAE

THIE .

DQL/DML-DDL B XH A
GaussDBz#%FE S XAIDQL/DML-DDLFH % .
flan, EXA T XEKrange_sales, FHEILSH T —&7 3 FHEH6F .

CREATE TABLE range_sales

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

)

PARTITION BY RANGE (time_id)

(
PARTITION time_2008 VALUES LESS THAN ('2009-01
PARTITION time_2009 VALUES LESS THAN ('2010-01
PARTITION time_2010 VALUES LESS THAN ('2011-01
PARTITION time_2011 VALUES LESS THAN ('2012-01

)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)
)

PDERFZRFNIH RSN TGS

~FHkcasel, FHADKtime 20115559 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

-01")
-01Y,
-01")
-01")

—Fkcase2, IEEHXtime_2010E 53T Xtime_2009E A< fHZE

\parallel on

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

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

—-FHkcase3, X9 XFErange_ salestfEH SMIIR Ktime_2008ER[HE, XERE AEHSQLERMHBIREISX
time_2010F0time_2011_kt

\parallel on

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

ALTER TABLE range_sales DROP PARTITION time_2008 UPDATE GLOBAL INDEX;

\parallel off

--FHkcased, XirXFErange_ salesHI{EAIDQL/DMURESHIG S Xtime_2012BRFHE, XE2EAFHIGH X3S
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 @4 XFHE
GaussDBARSZI$ESXHIDQL/DML-DDLIFR, [ShtkllSamscislvSHEE,

RN £, FENAFAERITHXDDLEY, FRIXiZSXiEiTDQL/DMLIRE, EANBR
PEFE—TINEHRETE, JRaSRISHERERAHFEIHA.

RATUWSEEAGE ., BXERFT=SHAIDQL/DMLIIDDUERN KEES
B, ZRmMiEsR:

HE=—: Soht&RDQL/DML, BfitZDDL, DDL=#[EZE, %DQL/DMLUREAZ/EHIH
17,

h=_: ScAt&DDL, Bff&ZDQL/DML, DQL/DML=#PEZE, FDDUER/EHH
17, BT PXTERRETEE, UESHEIAFSIE. AT FRIESE—EE, FHl
ERIZBRITRNEIE

A EE

EDQL/DMLIFS3HAE), SNRIFHNITDQL/DMURIERID X, ERHHZIR5 X DDLIE
8, BIREREINRE, RERE: SPKHEAE, 2XELHDDLMER.

e ADDHX

ADDHZREFE— NS K, XD XXSEAEAZRIDQL/DMLURIEIIRA A
WA, FREZEH.

e DROPHKX

DROPHX =R EBHD XTI, HAEAZRIB R XDQL/DMLIEFSKIE
£, MEETHEINIX IS XAYEE,

e TRUNCATESX

TRUNCATERL RSB EELXBTHIE, Bliaf&ZaB i XDQL/DMURESH
fBZE, PEESEREHET S KiFHTRIE,

PP FEEHUEIE.

e EXCHANGEZKX
EXCHANGED XS — 1 ERD XEFBFRHTRMR, HEmArIBrs X
DQL/DMURERHRPEZEE, PEEESTREMHEEHZD XKIITAME, 125 KASEIREUE
SR RE R
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B4k : ANERHXFLEFEGLOBALZES|, EXCHANGEAFSHUPDATE GLOBAL
INDEXFH], BHEREft&RIS XEEIBDFERTGLOBALRS|, HTFLEEITRIZR
EPXEREIRE, EHEESKREEIVSSIRE.

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

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

e SPLITDKX

SPLITR XS MDD XD E RN, BMEEFR— o X5IHS \E%%@
@, E??T SES X, HiiaktsrBins XDQL/DMUR{FEEIEEE, [BE
B SR

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

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

e MERGELX

MERGEDREBZENDEEHN—IM DX, NMREHEHNSXSEF—MADEX
AZFHER, ZiELUNERS K. HiEfaryEins XDQL/DMUR{FE#IE
% PRZESTRY/E, RIERInD XEEAT, MRBiIroKZ2IES XA, WERTH
2X; MRBHRSXAEMBESX, WISiRE.

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

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

e RENAMESX

RENAME%ET TESXEEER, HHIEWEEE’JDQL/DML} MEARESHIMHIS
, (BE&EHZE, EZIRENAMER{FIRRT

° MOVEﬁE

MOVED XASTELXEMEE, HBIEU%EZQE’JDQL/DMLT MEASBIUH IR
%, (BSWEE, E%éIJMovH;.s{’EkE

5.7 S XEEZZME&DFX
5.7.1 P XFHEXESIE

PEERRFUERESIRS B33, BRFRIERIFSE (Fkigm ) b “RRRNER
HUE > ZRFEUE BT,

1. FMEPXMIE:

- ADM_PART_TABLES: FiEHXEER.

- ADM_TAB_PARTITIONS: FiE—RHOXEE.

- ADM_TAB_SUBPARTITIONS: FRE-HRHKIEE.,

- ADM_PART_INDEXES: FrEiLocalE5|{5E,

- ADM_IND_PARTITIONS: FRrE—RHXERS|ISXER.

ADM_IND_SUBPARTITIONS: FFE_RHXEZRSIDXEE.

2. HFIRPAEORE :

- DB_PART_TABLES: HaifFABaMSXERES.
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- DB_TAB_PARTITIONS: HgiBFalisai—RoXES,

- DB_TAB_SUBPARTITIONS: HgiBFP AR RS XER.

- DB_PART_INDEXES: HgifFrlihiaiILlocalREIER.

- DB_IND_PARTITIONS: HaiAFiAEHN—Kks KRR IDXEE.

DB_IND_SUBPARTITIONS: ZHaiRFa[ipaN— KPP XERSIDXER

3. HEIBFEERNIE:

- MY_PART_TABLES: SRIAFHEBHSXEFES.

- MY_TAB_PARTITIONS: HEiEFHEN—RSXER.

- MY_TAB_SUBPARTITIONS: HEiEFHEN KL XER

- MY_PART_INDEXES: HaifF#EMLocalR5|EE

- MY_IND_PARTITIONS: ZHpiAFHEBN— RS RERSIDXER.

- MY_IND_SUBPARTITIONS: HgiBFHEN Ko XEZRSIPXEE.

5.7.2 9 XFBEXRETERE

BIEEXREXER
o HIEEZE:

CREATE TABLE test_range_pt (a INT, b INT, c INT)
PARTITION BY RANGE (a)

PARTITION p1 VALUES LESS THAN (2000),

PARTITION p2 VALUES LESS THAN (3000),

PARTITION p3 VALUES LESS THAN (4000),

PARTITION p4 VALUES LESS THAN (5000),

PARTITION p5 VALUES LESS THAN (MAXVALUE)
)ENABLE ROW MOVEMENT;

o BEHPKXFKOID:
SELECT oid FROM pg_class WHERE relname = 'test_range_pt';
oid

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

+ + + +
49293 | test_range_pt | r | 49290 |
49294 | p1 | p | 49290 | {2000}
49295 | p2 | p | 49290 | {3000}
49296 | p3 | p | 49290 | {4000}
49297 | p4 | p | 49290 | {5000}
49298 | p5 | p | 49290 | {NULL}
(6 rows)

o GIERS|:

CREATE INDEX idx_range_a ON test_range_pt(a) LOCAL;

CREATE INDEX

--BEHXZES|oid

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

o BERIINDKER
SELECT oid,relname,parttype,parentid,boundaries,indextblid FROM pg_partition WHERE parentid =
90250;
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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)
T BREuRAI
pg_get_tabledef3REX XFRAIENX , ASHLASFRAIOIDTHE RS -
SELECT pg_get_tabledef('test_range_pt');
pg_get_tabledef
SET search_path =
public;
+
CREATE TABLE test_range_pt
(
+
a
integer,
+
b
integer,
+
C
integer
+
)
+
WITH (orientation=row, compression=no, storage_type=USTORE,
segment=0ff)
+
PARTITION BY RANGE
(a)
+
(
+
PARTITION p1 VALUES LESS THAN (2000) TABLESPACE
pg_default,
+
PARTITION p2 VALUES LESS THAN (3000) TABLESPACE
pg_default,
+
PARTITION p3 VALUES LESS THAN (4000) TABLESPACE
pg_default,
+
PARTITION p4 VALUES LESS THAN (5000) TABLESPACE
pg_default,
+
PARTITION p5 VALUES LESS THAN (MAXVALUE) TABLESPACE
pg_default
+
)
+
ENABLE ROW
MOVEMENT;
+
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)
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e pg_stat_get_partition_tuples_hot_updatediR[EI(5E S XidHI D XA FTHEEL
LS g

FERXp1REN10FEIEFHER, S0 Xp1AAEHHTHEIS .

INSERT INTO test_range_pt VALUES(generate_series(1,10),1,1);
INSERT 0 10

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

0

(1 row)

UPDATE test_range_pt SET b = 2;

UPDATE 10

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

10
(1 row)

e pg_partition_size(oid,0id)#§EOIDEN S X ERIEETE ., HP, F£—1oid
HFFERIOID, FE=-oid I XAIOID,
BESXp1HIHEZE,

SELECT pg_partition_size (49290, 49294);
pg_partition_size

e pg_partition_size(text, text)iIEERRIID X ERIZETE . HP, F—text
AERE, B MextADKE,
BEESXp B ETE .

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

e pg_partition_indexes_size(oid,0id)i§EOIDRFN D X R I(FRN#ETE. H
B, E—1oidAFEMIOID, FE=Moid A XHIOID,

BEPXpIRIRS D XHETE

SELECT pg_partition_indexes_size (49290, 49294);
pg_partition_indexes_size

204800
(1 row)

e pg_partition_indexes_size(text,text) IS EZ MNP XK RN ETE ., H
B, F—TtextAERR, B MtexthDXE,
ERXKpIHNRS|I D KEE=E.

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

204800
(1 row)

e pg_partition_filenode(partition_oid)3REXEIHEE 2 X ZFEHIOIDFFXIRAYfilenode,

BE S Xp1adfilenode,

SELECT pg_partition_filenode(49294);
pg_partition_filenode
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e pg_partition_filepath(partition_oid)#§EHD XIS .
BEDXpIHIMHER

SELECT pg_partition_filepath(49294);
pg_partition_filepath

base/16521/49294
(1 row)
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6 FEsIZE

6.1 FhE5 IR FRIEN
6.1.1 &5 | 2RI IHIL

6.1.1.1 EAEmIFEE

MENIEEIRSAVARZERE, FiE5|8 0 E331ESQLE |28, ASQLS BB HnkiE
WKARAECRIEUES I (TTHAMESHE ) . B TUEFENR, KRIFENEIEEHER
B, LARME. E488 7t ( Compress Unit ) sxEfA R AN, @IiSFE T ERIRERY
BEEO, WEENRTINEIETHIESIRE. GaussDBEII B4 SmiZREEIEEL W
ARA S EN N BEFEREREERNFHES 2, AT RO HRITEIZ09FI,
Rt EpIOEORETableAM, FARFEHIEETFS | EHRPOES, FERRTESI
LA IR EH, WE6-1FR.

6-1 FRSIRIFEIRM

5
I BiR5 (% AFSIE 1
ot ’77777777777777777] 1
I - It gt |
I i s | 7 ;
1 [ T
| FEEE—EED i P e L |
II : : (Table Access Method) SR . : 1~ 9%%?57_7?};:13 [ ‘[ :
H v A L3 |

! E astore 77 S\~ ustore _Cstore : : | : } !
[ Viwemzn, - ~JpfEED O | P ! !
1! [Astore iz | Ustore SIS | P . ! i
Iibpq/jdbc: } :: (append Llpdate) (|n»p|a:e update) (1777) : : i : : 1 :
________ I SN o AR L bD | |
! i RN P | ! !

. —-S ze | h N i | sc#/08S/HOFSo %
i 951 I ! EEETER ||| i : !
1 gl 1 1 T o I i |
| TE/EBKE ||} B N R : !
! ™ ! : z . it :Ekﬁ : : : } :
! kil WO mo | 1@ ! { !

| ' H

[ — Lo AN S : | |
gagmRs | sl o, iy i ‘ |
\ o meess | | ROEES waess |1 we | [BEIEEE !
\ . i [
[ . == | !
\ i wssims wveo) mssmmmsmveemeaen || [ FUEEES || !
W ; .
1 b 1
W BERG QonrEERLS  en |
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FUCEAZ |, 5280 AR GREESIRINSA NI SN D . BUF AR
Hl (F53) %éﬂxﬁﬂﬁﬂﬂﬁﬂ’]% IZEREZENEFE. —HMERELE, BT
5| RARAHMFEHIRAINESUAE TR, BIESFEHRFRMBIIERE
ARSSHISRIAERES

7775 |ZEZmM[OLTP ( OnLine Transaction Processmg) KIENEFE, &858
#Zi INEIRES R e/ EREIRIEEIRIE. 1777512 @ L ASQLE MR T
HANESEO, ﬂTMﬁEt%MLQTFEMﬂﬁ NI FEN R TSR
&, BEIRENENEZEEPXRMESIREAIEE ., T %#ELA’E, XA
ZRRAFFEI=H) (MVCC. Multi-Version Concurrency Control) ; SFBEHEIRE,
EAETFFMERHMY (2PL. Two-Phase Locklng ) E'JE'EM?-FE?I%J ( PCC.
Pessimistic Concurrency Control ) . 24810, T1F5|Z AN EEIESERAMEE
Ao, By Eiﬁﬂu%%ﬂ@%ﬁ!ﬂ’]f &N R, GaussDBITE3 &I A%
FEETFAppend updatefiJAstoresiEFIn-place updateE’JUstoreo

6.1.1.2 BREEIRERSE

MEARBEXRE, FHESIEFE—LEMEOANG, T28HE:

H&: FERFMHES |IZIRFERRIMATLURLDFTE, MRS MEEE. IMEHZIR
R af=HEL “RER” ZENEFINGE

B WEHTEACIDIER, RBRUHESIRESEIDEINEE.

RFETF: FEFMESIZEDRERS IFIMEN—RESNEHRTER . EEOATER
MRFHAIBEEERRVENE, AR T M EEE

BES: FEEFES | E—RE i % Echeckpoint/double writeg £ &checkpoint/
full pagg writel2 s, . MEAALURBEARSEHITHRFEERELE, XIIFHESIE
SiEPY,

B&: GaussDBXRAHIZMIEAE, HEEN/{&H/BIMXIFi#E5 25ER

6.1.2 IRETFES |8

FHES | E2N IR ERANRANMREFEEARIN, BIRELRSEREFELRIFE
5|% ., AFAE{ERWITH ( [ORIENTATION | STORAGE_TYPE] [= value] [, .. ] ) oZak
RS |IBE—ERIFES . SHRIFREAIN TR

ORIENTATION STORAGE_TYPE

;z_?w (TREE) : ROBEBLATN | [USTORE(FREE)|ASTORE|Z]
FHi# o

ANERORIENTATIONIEZEIROW, BSTORAGE_TYPEARZHIIE IR FEIiER AT
RFGUCS#enable_default_ustore_table ( BYYEon/off, EXAERHon) @ MRS
HugE Hon, BIELHAIFR I Ustorez:8Y; WNERoff, BIFELAIFR HAstoreZ:EY,

BRI T

gaussdb=# CREATE TABLE TEST(a int);
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

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 | test3 | table | zZ7ee88f3a | 16 kB |
{orientation=column,storage_type=astore,compression=low} |

public | test4 | table | z7ee88f3a | 0 bytes |
{orientation=row,compression=no,storage_type=USTORE,segment=off} |

(5 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 | ZEFiH A

6.1.3.1 GaussDB 1% 505 K4~
o UstoreX#FZRMFERSMIFE.
e UstoreXziFToastilER A -
e UstoretZINTUEIKE SER AR,
e UstoreXx#FSMPHIAR

6.1.3.2 GaussDB P3#% 503 hRZAx

e Ustoreidfisy ot /F17&E18/Global Temp Table/Vacuum full/FI£9%E
DEFERRABLELUAMINITIALLY DEFERRED,
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UstorelB INTELLEREES .

UstorelG INtEsEkRAB-treeSNEIGE, IRAMMUBANGEEERE.
UstorelG INTF&S 12 ] S 43GIEAESS, Diagnose Page/Page Verify,
UstoretEsa {7 (&5 | 18RRI /a2 SME .

UstorelZszEFWALBERIE[IEES, #ii&gs_redo_upageRFNE], ZIFXTER
TUERIARIER, SREGHTENZITmEAEA— N ARRA, IIERREIRASE a3
BIRENL o

Ustorel RESZETOMIER, NESATBEBMMIFHEE,
UstoretGNIfELLEIERZRS] o
Ustorei&ELiN[EIIhEE ( for Ustore ) /AREIRTO,

6.1.3.3 GaussDB F3#% R2 R4

UstoretZINFTVE F IR E AV TFES 12 Ustore, BENRSEILFET. |IBIRAIZSRAY
DEFE.

UstoretZ INELREZIEIR .

UstoretZINELZIZRE, SIFREL/BE/RHER.

UstorelB Nz 35555 AVIERRAB-tree,

AstorelZBINIAEIINEE, ZiFNEIZE/ A& E/iAEIDrop/iAE|Truncate,

Ustore A~ 1FA94F B IE S ot FF1T&E18/Table Sampling/Global Temp Table/TE
2652 /EERS|/MREIRTO/Vacuum Full/%£95RDEFERRABLELARZINITIALLY
DEFERRED,

6.2 Astore FfiE5 |82

6.2.1 Astore B/}

Astore5UstorefIZ IR AL R AR X BIET =R FH LRI E D BFE -
Astore NHITOEFE, MUstoreSRIBREDBE THIE, R|XHREHH.

{sEFd Astore B9

1.

Astore;ZB[ERER, MUstoreBEIRER, X3 FUstoreskifd, EIRERRIFEEE
1, BRI SR MIRELAEEHIEELZBIN™E I, HUstoretkE
At EERedofIUndo, I FAstoreiRBEIRE:, |HEIEEIRICRERTHIHE
g, FrUABEIRER Ecrashfa, RERASER Ustore IR ERREHITE 2R
HFIBREIEREEICRERIE N ES, MARERERS, FAIUASERER
Snapshot Too Old$&i% .

[EERATLARIRSERL, EARIRAARIPRETE .

A &

EIREIREZR, EESOIRNRSIEZESHTANEN, BARICREM
bR, EFRICREBEHOR, FIERIESEESBIRFERENRedoAF.
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4. WALHEEEBERE—L, (NEECREIBEENTN, FEBICRERERAIZEW
5. ihlﬁlﬂﬁuﬁ(ﬂlﬁlDROP INElTruncate ) IH&E,

6.3 Ustore 7S | &

6.3.1 Ustore 7}

Ustore ( Unified Storage ) :2GaussDBHEHII—FRIRMIEFHIFMES 1L, HEARARY
LR Astore B KEIX BIEF B bR AF 07 EH&$E’J§SI}EE"\.%?‘ fi&f9, m=51%80
WRBPE. UstoreBRIEAEHGaussDBRIZAIAITIFSEE

{EA Ustore RIILE

o ERIIRAFAEIRADEZFME, HEbAstore’ BRI/, EfRAstoreAIHOT
chain, 3EZEK5|51/ZK515EH, HeaptInl[R{UEHr, ROWIDE{RFARZE, HEIR
AaTitE0, ERKATE,

o B-treeRS|[IBIITESRBER, SEWEIMIIHITMVCC, EIN17T IndexOnlyScanAtl
B, KRR EIZRRE.

. TR‘EﬁﬁiVacuumL TIEMRASIE . MIZRISEIEUEES, RO SHREE, AR
, |/OFIREEI,

) k#EE?ﬁﬂ THIFS, B FAstoreflJROWIDEEERS, UstoreBIERIEEHH
HIRIE T TTLHROWIDIRRE, SERIS, FHITERENIRE.

L4 i?‘."l*j@ljjﬁbo

A EE

Ustore DMLEEXEURTNEAS, thEERLLEMKUNdo, EItEFHIREFHEHEA—
o IAMNBEETupleiPEFHATEEES (AstorelR[EI5ET ) thaK—L,

6.3.1.1 Ustore 455K
6.3.1.1.1 $5EL4%R

Z 6-1
35 it BAEXE
£5 Serializable. x
TEESRF D XERITDDLIRIE x
Al M | Hashbucket, x
SQL Table sampling/4{¢ALE /2B x
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6.3.1.1.2 FEE

o  HIEERRXIIEAREBIZT160051,

e init_td ( TD ( Transaction Directory, BEZHEZR ) 2Ustore RINEHIATFIER
HESEENSEE, TDRNHEREZREZIFNRAH LR . FLIEEIHES IR
ALUSEYIBRHITDAR/Ninit_td ) BUYESEE[2, 128], EIAE4. ERESZIFNE&EK
HEAREIIL1281,

e Ustorek ( R&toastlER ) fATuplelEREEEIT (8192 - MAXALIGN (56 +
init_td * 26 + 4) ) , EFMAXALIGNERR8ETXITF . HIEAHIEKEBZIEHE
ga“, BRaKEIRERESKEEBANRE . HEdinit_tdXdFTupleiERRIE

ok

- Finit_td¥EE/IME2RT, TuplelkEABEBII8192 -
MAXALIGN (56+2*26+4) = 8080B,

- ZRinit_td¥EREAELRT, TupleKEAAERIZ8192 -
MAXALIGN (56+4*26+4) = 8024B,

- Finit_tdBEHNRAE1280T, TuplelKERAGBRIZ8192 -
MAXALIGN (56+128*26+4) = 48008,

o  EK5|RAIIHAREREIII2Y ., £RHTKRESIRAIIEAEEEBI315,

o ES|TTAKETRELEIT (8192 - MAXALIGN(28 + 3* 4 + 3 *10) -
MAXALIGN (42))/3, EFFMAXALIGNZERR8FETINITF . HBAZIEKEBISEE
BY, BRPsKEIRS|ITHEKESKLTEBEANIRE, HEbE5|0k288, 1T7i5Ft
$94B, TLHCTID+INFOFRICI10B, RES42B,

o [IRERBR=EmAZIFI6TB,

6.3.1.2 {#EF Ustore #1705z
BlEUstorezk
{SEFICREATE TABLEIEABIZUstoreZ,

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

a | integer | not null | plain | |

b | character(20) | | extended | |

Indexes:

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

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

Mf&Ustorez

gaussdb=# DROP TABLE ustore_table;

DROP TABLE

7UstoreZRBIEZR5|

UstoreHBI{N715BTreeRBINZIRAZEKS|, HE—in=d, AT XEIFAstoredy
BTreeZX5|, th&i§Ustore RHIZIRANBTreeZx5|F#R;IUBTree ( Ustore BTree, UBTree
NBIFENUBTreeET ) » AFAILASERIAT AN FERCREATE INDEXIEG) AUstoreZk
1 “a” BHEelE— 1 UBTree&5|,
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Ustore R EECIEZRS 2R, ENACIZEAIRUBTreeZ5|,

A EE

UBTreeZ 5|93 IRCRIRAFIPCRIRAS , EXIABUFERCRIRABIUBTree, HELIEZES|
AY, withiEI$S5E (index_txntype=pcr) & EREGUCHindex_txntype=pcr, RIBIEERT
=PCRIRZAHIUBTree,

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

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

—-MBfUstoreRZ5] .
gaussdb=# DROP TABLE test;
DROP TABLE

6.3.1.3 Ustore BYER{ESCE:

6.3.1.3.1 'BAEE init_td X/

TD ( Transaction Directory, EEER ) SUstore R ENAFFRREESEEN
(54, TDIIMEREZNESIFNRAH A . EOEERNERS IS EVIIREITD
Ahinit_td, ERNMER4, BIERSSZIFANHASSERIZRE, &AMEN128,

BREEESISHEES TR EFEEinit_td, BIMEATLILESISETIE
24 “wait available td” FFEHHMAVARKDITEREETERAE, —K “wait
available td” ZF0, & “wait available td” —EARH0, FIFEZSETORSEM,
LA Kinit_tdB#H TR, REJUR, MIRATFONEREFEL, FENA
B, ZROTDEMNS SHEEZNTE . EFMIEKIG AT LURBESuATIN, 2
WATMNEIAZIHKS,. 16, 32, 48, ... 128, H MM NEESHERERER
>, RENEFFHHROHFIinit tdHER/NPEFEARANELTETE. wait
available td2wait_statusfI{EZ—, wait_statusFTIRHBIAIENETRE, 8585FEF
WSIFMEE . BIZPG_THREAD_WAIT_STATUSHLEI AT LAZ iEwait_statusHifE
(noneXREZEEFHEESHMY, NREEFFEHEITEREIIMwait available tdfY
8) REIT. init_tdECEFMFMIEAS I ( FFAIER ) B9 “SQLE%E > SQLIEX >
CREATE TABLE” &5, init_tdBEFEX S EZEARHIUNT:

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

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);
gaussdb=# \d+ test1
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Table "public.test1"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
name | character varying | | extended | |
Has OIDs: no

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 ‘B AECE fillfactor X/\

fillfactor2 AT HATTHEHIEZRRNSE, ZSHSRELEMRAITERE . KUK
EHYIES A EEEX ., UstoreRIENATREIETRZH92%, E’J8% SE T EH
B R, tBalLABTFTDFIERY EZSiE, fillfactorfIECEBFIEMIAS I ( FAIS
) B0 “SQLE&E > SQLE%L > CREATE TABLE” &7,

RAREEEEUSHiTEaTEFaicEflfactor, MRFXLHIBESNEREETNE
KEHRME, TEREERTEEN100%. IRHESNEFE jCEEIExEttEEFﬁ}*
1, ENATPBENEERRNZRBNEBERRLEFZE/, LIRS ERERGHR
BIMEREIRAE . fillfactorEBIERITERMFRAIANT:

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
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 | |
Has OIDs: no
Options: orientation=row, compression=no, storage_type=USTORE, segment=off, fillfactor=92

gaussdb=# DROP TABLE test;
DROP TABLE
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6.3.1.3.3 TEE&RILTNRE

FELARIEUstorefTBRY, TP LIARI REERmBZIEEIRSHAE
BEHRIAR, EUAFTEUPAGE:UBTREE:UNDO="MERIRSG . \VSSTLMISRISH G, 1H8E
m=PR5t

ez
gs_guc reload -Z datanode -N all -I all -c "ustore_attr=""

I

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

6.3.1.3.4 BEAEEEREK/N

—RIER FEIRERA/NNSEERRMERNT . ATEREIREMERE, Hom=R TR
BEIRERA/NIBXSH, BEFES5RETENT.

1. REBLEEMNERRILERAEIE.
HERNESHEIZREMET, BEREFRBESHERALIE, WIEEE
Zundo_retention_time ( gucE2#fEgaussdb.conf3 B )
undo_retention_timeZAIAMER0, BUESEE 0~3XK, MIANBHEMI/Is. min,
h\ do

AEERUETF{E9900s, FEIFEAIZ, undo_retention_timeRYENERLK, XTS5
IRIE (BRT UndoTE G ) B2, WSEMEIETEE, #—SmEdER
HEHMRE . SNERANESERERDHEIBRANHETESEN, T8%
undo_retention_timeld/\ KA ZIREHEE . TLUBTIN T A EHEFEEESEC
SIERUHYENE:

FERUNndoAIHEERIR SR EIgs_stat_undo, ANRASHfalse, EFMHEHMInfo
FehiEFAJundo_retention_timeS#, BNEMASEESN ( FFAIER ) 19
“SQLEE > REFNRIER > undoRFRE " E.

2. REGEETEKIRILERAEIE .
MR SHFERESHAESTESHUndo=EIAKET, FEIE
undo_space_limit_sizeidAX, undo_space_limit_sizeZRIAE9256GB, EUESEE
79800MB~16TB.,

FEEETERTFINRM T, #EFundo_space_limit_sizeiIRE&#HS . [T
undo_space_limit_sizeAIBUEM AN S B ESEMA, nIsefEEEsE. IRE
HMRE R G eREgs_stat_undofYcurr_used_undo_size R AfFEUndo= [aIfEZRK ,
ALURERIRE,

A% undo_space_limit_size[FRJHENIRS R ES T HAUndo= ]
undo_limit_size_per_transactionfJEY&, undo_limit_size_per_transactionEl{E
SEEI2MB~16TB, EAIAEH32GB, IRERTERIN
undo_limit_size_per_transactionF#8iFundo_space_limit_size, BIEZE5ZUndo
PE=EFEEAKXTFUNdoR=a)HE

3. BERAREBSEREOMTRK.
fEundo_retention_time. undo_space_limit_size.
undo_limit_size_per_transactiond, ScitAM=ERES I THITLIRMREHIL0E
6-2Ff7~:
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6-2 =) EELIRIR !

space
A
situation 1

Reaching undo_space_limit_size

undo space limit size [~——" -~ ~"~"""~"7"~~~-—-—-~

situation 2
Reaching undo retention time

undo_limit_size_per transaction [ L __ _ _ 7 _____________|

! .
0 undo_retention time

time

a0 : Undos@#IEISIES #undo_space_limit_sizei@ & 91GB, Undo|BARANE
EBRTIBJundo_retention_time/g900s, ANERI00sIF=4AIMA SEARAEIRAE
1GB*0.8, M1%BZ900s#H1TEIMBRHIE NiZER1GB*0.8 1T EIWRS . 1BEhZIE R
BF, WE#E=HTEFRE, N _EiEundo_space_limit_size; AR EZHTE
Z&R, N TAundo_retention_time,

6.3.2 FHEHRT

6.3.2.1 RCR Uheap

6.3.2.1.1 RCR Uheap ZhRAEE
UstorexdE{EFFRYheap TN TFEERIIE R, EFRUheap,

' block block |old t| old | prev
i

csn

cd | fic

xid

undo ‘ status ‘

Ustore RCR(Row Consistency Read) IZ IR AEIEREFHIRTHITRSIRAEE,
RidUstoredgXIDIERE 7 WEAYTD (Transaction Directory) Xis, X3IF& WA
XIDFEESHET L, PETRETE. BSEMCHERE, SEHEHIEICREEIUndo
Rowrr, #ETupledrHtd_idig@AYTDIE EicRr=4a9Undo Rowithiik (zone_id, block
no, page offset), FHIEHHRVEIEESEEANRE . HIAsTANY, BERAIERFEIZIT
tH, BHEIKREIECSXIRMNAYRRA
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6.3.2.1.2 RCR Uheap BT 4414

UstoreR] IUMEFIMT 2B MR R TAI—EIEIRAIRISRY, EREBAEZ UndoicRIk
BRA SERRAR o

PCR Heap MVCC

F——— Undorowl(update) |——— Undotd(csn400) [——— Undo row2(delete) [——— Undo td(csn 200)

Reader(CSN 300)

td(in-progress) [~ Undorow3(update) |-+ Undo row4(update) [+ Undo td(csn 0)

6.3.2.1.3 RCR Uheap ZHZS[ES1E

UstorefsiF3Free Space Map ( FSM ) X{HER T BN EIERIBETSR=E, FEIU
WRIEELRER . BUAFBENENRITIENREFNE 2R ERIRIER,
MEMZEXIRAIFSMAPF{TIRIEER, BEHAIFSM LIERNSREATRTBRER
LUBRIEARENTEER, IRHEEUIRERIMAblocknumBFHATIENIRIE, &
NHITHRRTUEEEE

F—PRYE D X MAIFSMEERFERE— MR AIFSMI S, ZFSMX453RE
REERRNERT . flI0, RiIgROIINAIEIENE932181, MEISWAIFSMIZ {4
7932181_fsm, FSMIEREIFEBIAZIFRATEINFAE, XEFRIIFSM block, FSM
blockZ [BIRYIZEELSHDAR T —RE =BT <A, MITREZE LEATUHEXER
BXRAEFSMEERIMET RET, —HEHREINHFos, AREHFo=RERT
— A BN NEAFRELE WV SRATRITREIRIE.

2L AMRIEFNEWE TUSEfRn] F =S [@RIFSEHT—E, SEDMLEYITEIE T4

1A, Ustore=ffAuto VacuumB idiZ iz HZFSMIRTIEE EE . JFFHIITIE
ANZEBRIDMLER], ZE{Insert/Non-Inplace Update(Fiam)/Multi Inserthy, &&
WBWFSMEEHS, SHEI— N LUEAHENCRETE . AFRPRITDMUREESIRIES
BIRENBES AT S LTRSS AN EERREET B ZRENT AT ERIFTE
FSM_L, ZZEHWX, BIBETEATFIRZE#E, NZREEEHFEFSMAY1LER
B, FSMESIEREIERNEBETHTE , ERAFPRATIENEEXE— @Y,
MR ZNHE LI ATEARAVEZEAN, SNWNREETERANIITERITEE
BN, RRNESEARABUNEFIERFSMENSEIIRERENE ., EFRFSMEH
%gﬁuwvﬂﬁ%, DML. @B, vacuum, ERHE. P X&EFH. WEAH

6.3.2.2 UBTree

HiERAbtreef TINTERAIEMR, EFRUBTree,

e UBTreeZ3|IEINTHESEE, BEIZMIIHTMVCC, EINT IndexOnlyScanfidtl
B, KKRBDEIRRE.

o  AFEKEVacuumE TIRARAEIR . M AIEIEIWEED, RS|ISHXRERE, sz
B, I0FRRESEM,

6.3.2.2.1 RCR UBTree

RCR UBTree BiRAETE

RCR(Row Consistency Read) UBtreefZ R ABIEEE FHIBITRIITRSIRASIE,
EXIDIERETHIRT L, SIBMNKeyfIKX/)\, HSISE5-20%EARAK. sRAThHRA
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R SEkRAITEbtree £, REBHICRUNdoEZE, AT EHIPRkey TR Bkey + TID
IREEHEZ, &5 I15BRENTEIRIEX T ANTIDIEASE K THIF . &%
xmin. xmaxiBfilZElkeyfS/EHE . K502, ZIRAMEEMEEkeydITEMITE, WE
6-3ff7~o

6-3 RCR UBTree ZRAETE

b-tree key

RCR UBTree o] 44Tl

RCR UBTree ] I HIr 281 FkrKey_Exmin/xmax3EiEER, SAstorelEREIE T
LExmin/xmax{EFIZEL, GNE6-4F.

6-4 RCR UBTree B 44

committed && csn==100 && xmax == invalid)

ey (xm committed && csn==100 && xmax == committed && csn == 200)

— Key (xmin == committed && csn==3500)
Reader _
(csn=300)

Key (xmin == committed && csn==100 && xmax == committed && csn == 500)

in-visable

in-visable

m Key (xmin == inprogress && xmax == invalid )

Key (xmin == committed && csn==100 && xmax == inprogress

RCR UBTree 1&ffizs

o Inserti#{E: UBTreefUIENZEEAFRT, IEENESIENNEIEKINESE
BIESxminzFER,

o Deletet®{F: UBTreeZI/MEINT R5IMRAIE, RIMREELSESENBEMLL,
FENESEEIESxmaxFER ( BTreeRS | REIFRAER, AHEMIRIEE) &
A SRR _EAYactive_tuple_count, Factive_tuple_count#iai A0, NIZ=idm
@l‘lﬁo
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e Updatef®fE: XFUstorell=, EIEEFHXTUBTreeZR5|FIHYIRIEH SAstoreBRR
E, BIREHESFMIER: E5|5IF04EERSI5IEFH, UBTreeEEIEAEEFH
ATR9Lb IR AN E6-5Ff 7 o

6-5 UBTree 7EEUE A £ EHATAILNIE

ubtree ubtree
5| =51
Key = 'A' Key = ‘A’ Key = 'B' Key = 'C*
Mo =(51) T =06, |To=06,1—|TID={(,1)
R (1, oo EEN, 2) 2, 3] B 3, ]
—
Header l 1 ] Header ‘ 1 I

ustore IERS FIEST ustore 5 |FIEST

E6-5@/RUBTreet %5 |5UFIERS IFIEFHHNESR:

- FEIERSIBIEMIIERT, RIAREEMTEN, index tuple{FHE@E—IX
1#HARJdata tuple, UheapA&iEAFTAYdata tuple, MEEX 2 Tdata
tupleFHE A EHIEFAUndo

- AERSIIEHFHERT, UBTreeth=ilAFAJindex tuple, (BER&IEM@E—
“ data linepointerfiE—{~data tuple, f3HIBRABIEIENIFZENUndoh
iﬁﬂyo

o ScaniRfE: FIFPTEIZENEUERTY, AIBIIFERERS MR, UBTrees iH35 |4E

NZRASERAIMIGE, Rs|ERITIMCE[ESZRS 13 (Index Scan)

RAXZ5|#34 ( IndexOnly Scan ) MBEBFIIEF -

TR

-  EBRSIIESMEIES (IndexOnly Scan ) , MBS AESEHERS| EiF
TonEHK, HEIFEFHTARREEE,

-  EHXRSFIFBAEFRERES (Index Scan) , MBISIHERHEERS| LT
o8B, HEMSFMTANTID, BEITIDRIEER EEHXI AR
7CH . WE6-6Ff7:.

6-6 XIRAYEETTH
‘ Index AM ‘

I

| B | |

Y /Wﬂtk N—

EEOERTA N

it 512

H
Ind;:z{a?]n by IndexScan
( B-tree. ;iwﬁﬂﬁ ) ( Heap, iillﬂl%’!-zii ) ( EINULL )
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RCR UBTree Zja)E518

LBilAstorefIZ 5 | fkEfiAutoVacuumiFree Space Map ( FSM ) #{T=8E1E1E, F1E
[EIARRATRYERE . Ustoref9ZR5 [EEFEEAFERIURQ ( UBTree Recycle Queue, —
FETFREINNIINEUREN, BIXEIARAGY ) , JWRSIZTRATEHITEE .. SERR
FIZEBRMMERAG, —EEZTRAY, S—1aTATRAT, FEDMLZREFE
RS INEIEE, seaMitEEDMLIEFIERNTESREIRAKIERR, 25 |EIUEA
Fl BRI fiEIFEBTree R 5 IR R AIFSM {4,

6-7 5| NEEXNIEMBASIE)R N

SNE6-7F, F5|TTEEXEIABATIERRI0 T :

1. RS|=TTREIEIBET
K| MEFERPICHE T R\ LiEKTENE (activeTupleCount ) , FEDMLITFE
i, W=—RENFRETTHE, BlactiveTupleCountAZERISIG RS |IRMNEE
BT,

2. BESIRENEICTFERAS

BT AT ARV E R E R — BT FE & LN AT AASIES
RIERAENER, BSNTENIEE—PRSI=TARRE, ENANEEN
SR ED— 5| TTERAT ARSI, LUIRSSEBEENSIFTIIA— I R5|TE
BY, BEMBERASIPRZIEED—NRSITHENRT AT, AFBEATIRIKSL
&, LIRAIABSIBERA BRI

3. EIARASIRRIEIRSIZR
RS EDRFRN—R5|I=HEE, SENTANIIGHRHITERERETIUE
ARSI, MRHKFINEEHTER, REUERRENHTIET o
6.3.2.2.2 PCR UBTree

tBEL FRCRERASHIUBTree, PCRARZAHIUBTreeBLA TS

o RS TEAMNEZEESR—HTDEHITEE,

o BINTUNdoiR(E, IEAFMBREIFEZES,LS AUndo, H55abortAtFREH TEIRR
E.

o AL,

PCR UBTreei®iZ £ AIEZR S IAfwithiEIRIZE “index_txntype=pcr” S EIZBEGUCSH

“index_txntype=pcr” #1782, &H&FBEREEWIthiIEIEEGUC, MBKIABIE
RCRERZAHIUBTree,
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TR, HRIMRAPCRES [TEARIESEMIEIR LAENARERIS ( B EfEEE SIS
RESIEHENERK, HEEXKARSHERERLTETEMIT) , BRI ESERAIIR
RETIHAL, 207KR6-2F7.

% 6-2 PCR 5| [ELRASERIAAE

SRI/HEESE | 100 | 1000 15 1075 1005
tHPCRZESIRY | 0.6 | 9.610 ms 544.678 ms | 52,963.754 | 89,440,029.0
[Bl;RzAT(E] 92 ms 48 ms

ms
AHPCRZES| [ 0.2 | 0916 ms 8.974 ms 94.903 ms 1206.177 ms
ROElZAGE | 26

ms
mELLE 3.0 |10.49 60.70 558.08 74,151.66

6

PCR UBTree ZrASTE

5RCR UBTreef§ X312, PCR(Page Consistency Read) ISR ASEEETFREMNS
IRAEE, FrETENESEESR—HTDEHTERE,

PCR UBTree & EH
PCR UBTree® I 14¥I 2B iZHE R HE(EIAZ HRER AT I AYAT ZI 1S EITE £ 58] IWAY T E
SERkAY .

PCR UBTree &2 es
e InsertiB{E: IR{ESRCR UBTreeBEA—H, XFIR: BAREELRISTDIIEAN

Undo,
° )D\elete?;?'é{’ﬁl 12{ESRCR UBTreeEAR—E, X3I2: MREIFE/CEHIFTDIE
Undo,
e Updatel®fE: R{FSRCR UBTreeTX 5!, 195519 —5RDeletel@ERNFI—5%
Inserti{E,

e Scani®(E: R/ESRCR UBTreeEA—3, X3I2: EERMEEEEREER—
CRIUmEESR, BCRUEEIZREATFREERT WAPKZE, MMEANTREAYTHEIT TR
HREB R AT AR AN o

PCR UBTree Z=a)&18

TEEIERIFSRCR UBTreeEAR—5, X3IZ: PCR UBTreeXZ#FAE], FrLATRE RG]
K RYATIEl S EOldestXmin2B% T GlobalRecycleXid

6.3.2.3 Undo

SRR AE I EEHEFMESnode_dir/undoB R, EHe$node_dir AEiRET =R,
ERERHERSRNEEEXHFEIFERIEAENES . XiFpermanent/unlogged/

temp=FhzRLE,

M i%hRA 01 (2025-02-12) AR © AR ERABIRAS 154



=EERE GaussDB
Hritisre (&t v2.0-8.x) 6 77hEa |8

6.3.2.3.1 OZEREHE

B 6-8 EiRREE

undo space

thread 1 thread 2 thread ...

- - - - - -
undo row undo row undo row
o . o .

1. 8 undo zonefi T EIBEFS transaction page ( BFFEESEIRITEIE )
4, EEIBundo page,

. Undomu@m~#Ffi#undo row, IIEIRAMEMSIEHERAICFEEIUndo,
3. UndoicEtEE2#UE, FELIFUndoRRERNMEKEIESIZFERedO,

6.3.2.3.2 M{44BNEM
NEEAMNAIEIRRERNEEALENAHBETR, TUTIRSKER. SEHGHE

undo row undo row

=,

B

gaussdb=# SELECT * FROM gs_global_config WHERE name LIKE '%undostoragetype%';
name | value

+
undostoragetype | page
(1 row)

o HOIRRFERANEFEAL AR :
- txn pageFRTEN{4EHLRLED:

$node_dir/undo/{permanent|unlogged|temp}/$undo_zone_id.meta.$segno

- undo rowPTES{4RLREEN

$node_dir/undo/{permanent|unlogged|temp}/$undo_zone_id.$segno

6.3.2.3.3 TIEH

UndoFE S ikfifE s EIK&izH TR EEM, REFN_EUndotEiRAIZE)G]
W, SEEEEMxLogiH TEIM . BIKLEIEREHERFAYundo zone, XJiZzoneHAY
txn pagefdid, KIEXIAMNNEIXRBIIRFHTIERD . BN ER e E EElRTHEIE
2, BiZESAEATEIN ETF$(current_time-undo_retention_time) ., X F&HIE
BHPFEELRNES, BERENEESNZESTNIESEIRES

HHIEEPFEETER . EXEIEEARNES, EHFFNEIRERKAIRTR,
A geETlundo = [BIFEEZBRAYIE . SHundoG A= E)iEfundo_space_limit_sizeRd,
MepAEFIEI . REES RS E LIRS, BFEZIRAT BT
(current_time-undo_retention_time), fEXFHE R NBATRER IR,

6.3.2.4 Enhanced Toast
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6.3.2.4.1 {ifiR

Enhanced Toast2—fATFIEBBRKFERAV A, &5, R T Toast PointerdaByTT

RER, FETISHEERBRKFERIIEIBIZ500%, ER, KhTEEREEIMEEERZE
ROBRETR R, TEEIpg_toast_indexKiFiE T REIESHIMFERTIENXER, BIK
THPFPEF#EZE,. &5, Enhanced Toastiy RiBidit S ENEIEBEE, JHIR T OidoES
AOMKER, RAHINR T BEANRE,

(MARIY:
o Astorefzfi#5|EARz¥FEnhanced Toast,
o ARZiFNJEnhanced ToastZEBIRVELIMFIERBIMEITVacuum Fulllg(E,
6.3.2.4.2 Enhanced Toast 7Zfi#£544

Enhanced Toastix AR {ERB##HZEAISIURMIETAHBRIKEIR R . HIMAERITER
HIRIRIR2K D BIpRAEERR, FFRAIToast PointersgEZIMFHERAIII M BIRHER L o
XA AREH T ERSEIMFIEREIRIMRGI KR, BIRIEA THREEASERIT

ab
BEo

*% | | pg_toast_24593 |

tuplel | ‘

ctid | ’(';';' ‘":;’c‘:‘—| chunk data

tupleZ]_ctid | aid [[ctid [ TR0 sk data_|
1 tid seq |

. TEXT Chunk z 1
clid | ctid e |cmmkdata |

tuple3 |

[ wod |

va_rawsize va_exisize [ va_tag dat

Toast Meta

6.3.2.4.3 Enhanced Toast {H

FHEHIGUCS Henable_enhance toast_table FBFiZ4I&IMEIELEHT
e  “enable_enhance_toast_table=on” FE~{#EMEnhanced ToastZSMFEIEER .
e  “enable_enhance_toast_table=off” F~x{FHToastLEIMFERE

gs_guc reload -D datadir -c "enable_enhance_toast_table=on"
6.3.2.4.4 Enhanced Toast &N E

InsertiR{E: fit’&ZEnhanced ToasttIENFEFRIFSREToast—3, BRTEHIES N
0T BURIBNISHEEE 2N, BAERSEFREAE,

Deletet®{E: Enhanced ToastHIEEMIPRRIZAR B ToastEURZS|, (KkFEEUREE
ROSEHE S RIS M AYEURE I TIE A MR o

Updatei®{E: Enhanced ToastiEFRIESEA ToastiRIF—H .

6.3.2.4.5 Enhanced Toast $§5% DDL &€
Enhanced ToastZ=HIEIE
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EEATETE ToastEMPTFIEEIS9Enhanced Toastai&E 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

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
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

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 TEELIMFIERAIEE, NeZEIMFERERRMTGUCSEL

enable_enhance_toast_table:

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 | |
content | text | | extended | |
Has OIDs: no

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

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=toast
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gaussdb=# DROP TABLE test_toast;
DROP TABLE

HHMFEREEITRIFR

BGUCEE “enable_enhance_toast_table=on” BY, £&4MFiEFEIEEITVacuum
Full/EiZToastHZ% 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

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

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

P XZFEmergetRE
YIES XFENS XERERELIMFEREBIRITEFHRE.

MR

o WTFHERERENZIMFES X, SHSFEEESERT X, HITWESH.

o WTFAERBENLIMFIES X, SHERIDKEIMFiEERIIEnhanced Toastsk, FEHITIE
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
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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#4 &1
#Eidgs_parse_page_bypathfi#tfrEFRFHIToastPointerES.,

gaussdb=# SELECT ctid,next_chunk,chunk_seq FROM pg_toast.pg_toast_part_17559;
ctid | next_chunk | chunk_seq

+. +

(0,1) 1 (0,0)

| 1
02)]1(0,1) | 0
(0,3)]1(0,0) | 1
04)1(0,3) | 0
(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)

FENTSH1663_13113_17603_0.pages7Zfi#i ¥ ToastPointerfUIBX(EE., BEAUIT:

Toast_Pointer:
column_index: 1
toast_relation_oid: 17608 --£Z&4MFfiEROIDEE
ctid: (4, 1) --ERIMFiEEIRERE, LISE
bucket id: -1 --bucket id{E82
column_index: 2
toast_relation_oid: 17608

ctid: (2, 1)

bucket id: -1

Enhanced Toast#iE&Ei8, BITEIESIGZEIAYEnhanced ToastFREIETT LAFIRTEEL(
IR EE M,

gaussdb=# SELECT ctid,next_chunk,chunk_seq FROM pg_toast.pg_toast_part_17559;
ctid | next_chunk | chunk_seq
+ +
01100 | 1
02)1(01) | 0
| 1
| 0

(0,3) | (0,0
(0,4) 1 (0,3)
(4 rows)
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6.3.3 Ustore SF2iER

GaussDBESZEM:

1.

2.

6.3.3.1 EBEERT

EERNNASBIDEXID, ZESHE—SDML/DDLIETETIRASEIE
JZ=ES D HXID,

ERERA, AFFEREFSIEIRASAICLOG ( Commit Log ) , CLOGHEMF
RS BBETH.. FHBREXR.. FBRLEER. FESBRERX. B1ESH CLOG
IREAL92 bits, CLOGHRE BN FRBAURRINESZSHNRIKZE.
EHERI, EEFERESSEXINFAICSN ( Commit sequence

number ) , CSNASLAIREE, S XIDEEHECIIMAIME—CSN, CSNETLAER
ICESBHUTRRE: FREXRTH. FHRIRER. FH0OR. FBEEES,

HREAESMNENES, HRRIEIUTR:

1.

6.3.3.2 EEFOE

faz{=E5s5 ., BEDML/DDLEAIBEIMARSINESS, XMEFREEXNESHE
#iE4) ( START TRANSACTION/BEGIN/COMMIT/END ) , DMLiEAEERIEEL
E2XER ., EXEZHEXHISTART TRANSACTION/BEGINIEGIEHIEEZHIFF
4, BHHCOMMIT/ENDIEEIZ4IESHER
FESURFETERXNSSTFEIRES, HSAVEPOINTIEGIEFIFESHIA,
FHRELEASE SAVEPOINTIEAIEHIFEHBER . NR— N BZERERITEFERE
BEFES, ZEFRERSEWTFESHIRR, EFESRERTEESS
HITRESZAUER -

UstoreSx 3R EiR R BERE . 1IBTEMITHIARTS, RENHBIRSAICSNIEZH
BIEAAIEIGCSN, BEMETR] WERBIEGHIRI—ZIRE, FZIELLHE D
EHEIEBMEND, Ustoredrread committedBRIA 2 IRIF—EIEIERY . Ustoreth Sz 5
FRERI2PCES .

MREESFETHEETRETHESEEBE T, SS5TEHENT, RRTE
EESHEMANERURIERITREE . Astore. Ubtreei@B[LIRER, BAIRAXNE
NJAELREIE. Ustore d THREER, BRIMIRMEES TEE . REMRAREER

%3$¢ﬁ21 ; o

RZEIR

E=MERSMEESHRLRER:

- ESHAPRIROLLBACKFEF &AM AREEIR .

- EBEETEETUNRELEERROREIIRSE, WATHICOMMITR(EFZS
ROLLBACKIfgEHERE, thefkRILEIR,

- EBREMIEPINREALEFATAL/PANICREIREE, EEEERHIIEEIREZ
HIEHPENESHITREEER,

BEOR

BRI EIREMNSEERAESIEBRXERN, SHUndoEWLEIZAKREIRTHEY

EZRRREOIRES, MAXIIMERIRSS . HREEIRIES KEE&TZundo

launchfaSsfiie S EIE TEL& Eundo worker, BRISSEIE T /ELIZSCRRH

7ERES . undo launchZ 2R Z R LARIRTHFES M undo workerZkiz
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o TNHERER

HEZSTELRELKRLREAREAN, NMREMESEESHZESSEN
D, #MEeEERIIRNZESEAREIREESITRERER. REHKELERR
REERESEATEIENR, FEREMRIE.

Ustore FESHIEEHROLLBACK TO SAVEPOINTIE@inG|, FHEEZLIRERE
SHLBHEIRTT, FESHEEALIIREBESHESIRES . NR— 1 FHSERER
AR ERBIIFES, ZEBERaANTFESNEZR, EFESE
REEEASHITRESHEER,

6.3.4 (N[EkE

NEIREINEEREIEERERARN—IA, AJLIERIFEIEE—ERXNES, &
HIBMARREREIREPHTIRE . EXRBNERAZE], REEBIRDIRE.
PITREFERIELEIEIRTHIEUIREEN, REMNKEEHSHEZHGT, KEBNER;
ARG, BEZiNEIDropFaiNEl Truncatetk S EIR BB ZEDrop/Truncate &R, RFE
E, mBREREFEIREXNEX,

(11 %88
e Astore5|Z R 1FANEDROP/TRUNCATEINRE

o EHLASHFINEERE
o RAFALUREFEFENEINGE, FRESHR—EIEES K,

6.3.4.1 (AOI&EF

dee gy

B=1ao
AEEETUESEEE NI ERRVE MsnapshotHiE, X—iF4nTHTFEEFEMNZ
EHEREEIMIPRE I ZIREIE . AEESEFTMVCCERANG, BEtEETIH
ARAS, SREEEERAEIE .

BRI
BARBEDNA=E5: |BRAMFRE. REBOEIPIIIBIREAEER, [HIRAIRE: g
undo_retention_timeBc E2%, ARIREIRRARBAIETE, EITIZATERIBMRASE
HEWGEIE, HERANREENESZSHKENATONE, BHRREEREK.
(F2y

{[ 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}

EERS “TIMECAPSULE {TIMESTAMP | CSN} expression” JgiR[BIIHAEHIGZRIA T
X, HFTIMECAPSULERMERIAEITNEE, TIMESTAMPLAK CSNZER/RIAEIINEEER
BiXAtasEBa{EACSN ( commit sequence number ) (S8,
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SRR

e TIMESTAMP

-  IEETHEANRETIMESTAMPIX MTE S EREEE, TIMESTAMPEE— 1R
{ABISERTIE

e (SN

-  EETERNERZERIFE FTEINCNRRIEE, CSNIE— P EZiE
RERAER, FREETRICSNAS—HER, S 1CNCERBNHIRE—
;ﬁ}_ﬁ M, BEENCNTHEEAERSQLERRIRETZ—HIEmAIEX
=

A EE

(EFARRfE = TINEIRY, ATREaa3siiRE., BENEEHSHINRER, FT2ER
CSN#4TINE .

{ERzAI

o =il (E¥Sundo_retention_timeS#i&E A ATORIE ) :
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--glJiEZFflashtest
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) WITH(storage_type=ustore);
CREATE TABLE
--&ifjcsn
gaussdb=# SELECT int8in(xidout(next_csn)) FROM gs_get_next_xid_csn();
int8in
79351682
(1 rows)
--EifRiaT a8
gaussdb=# select now();
now

2023-09-13 19:35:26.011986+08
(1 row)
-HRANEE
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'"),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4"),
(5,'INSERTS5'),(6,'INSERT6');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ Ao
3 | INSERT3
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
6 | INSERT6
(6 rows)
- EEIIE A csnib iz
gaussdb=# SELECT * FROM flashtest TIMECAPSULE CSN 79351682;
col1 | col2
______ .
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ Ao
1| INSERT1
2 | INSERT2
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4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
--INEEEEEEE AR
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)
--INEEETEEERE 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 snib iR, FXIFREHTER
gaussdb=# SELECT * FROM flashtest AS ft TIMECAPSULE CSN 79351682;
col1 | col2
______ |
(0 rows)
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
DROP TABLE

6.3.4.2 [N[EIER

Aesya

=N =
NEIFRATLERIREEZFEMER, HZERIMURF—1P—EEK, MARENH
EEERT, LAFERTLARRIRERAIEIRE . NEIFREFMVCCEIRANE, EBiIbRrisE
AYamFliZAY B EENS SR, FikEEEr B mFIHaIRta =MPRa9EEE,
MERBEIELR

BUIRSRE
BARBRED A= |BRAMRE. REBIOMIPTIIBIRAER, IHIRAIRE: g
undo_retention_timefeES%, FARKEIRIRAFERIATE, BIZAT 8BRS
WEWEE, BIRREEREN.

(F2y

TIMECAPSULE TABLE table_name TO { TIMESTAMP | CSN } expression

{ERTAI

gaussdb=# DROP TABLE IF EXISTS "public".flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

-l flashtest

gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) WITH(storage_type=ustore);
CREATE TABLE

--Bifjcsn

gaussdb=# SELECT int8in(xidout(next_csn)) FROM gs_get_next_xid_csn();

SRR 01 (2025-02-12) WIS © AT BRABRAT 163



=HUEZE GaussDB

#ritisre (&t v2.0-8.x) 6 77fEE |8

int8in
79352065
(1 rows)
--EE L RIATEE
gaussdb=# SELECT now();
now

2023-09-13 19:46:34.102863+08

(1 row)

gaussdb=# SELECT * FROM flashtest;
col1 | col2

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)
--AEIZRE R E RIS E)E
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP to_timestamp ('2023-09-13 19:52:21.551028",
'YYYY-MM-DD HH24:MI:SS.FF");
TimeCapsule Table
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
(0 rows)
gaussdb=# SELECT now();

now

2023-09-13 19:54:00.641506+08
(1 row)
--FRNFUE
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)
-- A EIRE R E RIS E)E
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP '2023-09-13 19:54:00.641506';
TimeCapsule Table
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
(0 rows)
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
DROP TABLE
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6.3.4.3 [AJ[E] DROP/TRUNCATE

db —
BHeEE

e [H[EIDROP: mILAMREEIMUBRAIZR, MBI (recyclebin ) iR EHMIFRAIE
REMBEMEINERS|. £4FZ, AEdropREFEIMEENE], BWITiAREIIE,
FICRAVFRIEES S, SCHEdropRAIKE .

e [NEITRUNCATE: SJLAREIRIRFeEIMEH TtruncatedIZE, MEIKLEHIRE
#truncateIE R =3 |BUYIEHEE . (NEtruncate EFLIKIENF, B iRER DI
LIS RAVRAIIES S, SCHlEtruncateRAIKE -

BIRRSR
e  FFiZenable_recyclebin2# ( GUCE#(fEgaussdb.confX{4&2g ) , FAEIUL
i, BRREERIEN.

e recyclebin_retention_time2# T & ECIKILIRIREBATIE, BITZATEAIEIIL
INSREEEEIE, BRREERIER .

EESESY
o MR

DROP TABLE table_name [PURGE]

o BEIEEIKILEITR
PURGE { TABLE { table_name }
| INDEX { index_name }
| RECYCLEBIN
}

o INEIKMIPRAIZE

TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename]
o EiMTE
TRUNCATE TABLE { table_name } [ PURGE ]

o [NOEEHTAYZR

TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE

2#1508
e DROP/TRUNCATE TABLE table_name PURGE
- BOABRIUBMAEKILF, PURGEEZEE,

e PURGE RECYCLEBIN
- FRsERIBEETR .
e TO BEFORE DROP
ERXANFORREK L ERERRNREEFITR.
LSRRI FISERIRIBRTR, SIRMIBRITEIERE D ECRIRFEMRZTR .

- EKEFRFERINREREE—M . B, NRIEEERFAERSZIR, I
AHURERRISTENNISR, (E “select * from gs_recyclebin;” iEAEE(E
KL FREIRE

-  FEIEE7TBEFIEENEMARKLEPEE S MZERIIRIIER T, #iE
Fi*ﬁ%lﬁlﬂﬁﬁqﬂﬁi&*ﬁbﬁ’ﬂiﬂ%, MNMRBBNREBIRARIE, (RaJLUXHE
4
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" EEMEERRERINRIIRGEEMBTR.

= H{FTTIMECAPSULE TABLE ... TO BEFORE DROPiEf), BEEREKRZEM
xo

- kKSDROPREY, RIKEEKRE, M FIRBHFRFOMUEIRE . BFH
RIERE, HITODLEGSFLAREFIRE.

- %Igu)&iia‘%ﬂtihwu DCL. DDLESRE, AZiFDQLEMRME (/54
~
- NERMEHRIRZE, FUTIIIENREN S IIIEEERNED, NEX
W, % "“IDDLEC}%LE-WIEILE{’HE%‘* “ERROR: The table definition of
%s has been changed. ” . &namespace. FZNEFIRIEFDDLIAITIA
[El#2{E#RsE: ERROR: recycle object %s desired does not exis;

- FFBenable_recyclebin2#, BREIMELET, WNRF _EHtruncate trigger,
truncateZRhY, FTiEfAtrigger,

e RENAME TO
HMEIREEPIERIIRIEE— B TR.

e TO BEFORE TRUNCATE
INEIZITRUNCATEZ Bl o

N, ~, —
=N
-- PURGE TABLE table_name; --
-EEEIKIL
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | reyfrozenxid | 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)
--BlEEzxkflashtest
gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE
-HRANEHE
gaussdb=# INSERT INTO flashtest VALUES(1, 'A");
INSERT 0 1
gaussdb=# SELECT * FROM flashtest;
id | name

--DROPZ&flashtest

gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE

-EBEEWL, RIFRAIFREIIAEIES
gaussdb=# SELECT * FROM gs_recyclebin;

SRR 01 (2025-02-12) WIS © AT BRABRAT 166



=HUEZE GaussDB

1tttEm (&t v2.0-8x) 6 F451%E
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
-EEREEL, [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

--glEFEflashtest

gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE

--JyEflashtestplliEZ5 | flashtest_index

gaussdb=# CREATE INDEX flashtest_index ON flashtest(id);

CREATE INDEX

--DROPZ

gaussdb=# DROP TABLE IF EXISTS flashtest;

DROP TABLE

-EBEEEL

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
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gaussdb=# PURGE INDEX flashtest_index;

PURGE INDEX

-EBEEEG, EIluEFAIZRS | flashtest_indextskififs

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
-EBELOML, ERSEHREES
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | 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

--glEFEflashtest

gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE

- FENFUE

gaussdb=# INSERT INTO flashtest VALUES(1, 'A");

INSERT 0 1

gaussdb=# SELECT * FROM flashtest;

id | name

--DROPZ

gaussdb=# DROP TABLE IF EXISTS flashtest;

DROP TABLE

-EELOME, FERNEIRSL

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 |
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(2 rows)

-BEXR, RAMFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;
A
--[A[Eldropzk
gaussdb=# TIMECAPSULE TABLE flashtest to before drop;
TimeCapsule Table
-BERXR, ®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
--BEEWL, RIEBNEBL

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-
+ + + + + + +
+ +
18664 | 12737 | 18652 | BIN$31C14EB48DC$9B4E$0==$0 | flashtest | d | 0
| 79354845 | 2023-09-13 20:49:17.762977+08 | 79354753 |
79354753 | 2200 | 10 | 0] 18652 | t | t | 226824 | 226824 |
18664 | 12737 | 18657 | BIN$31C14EB48E1$12E680A8==$0 | BIN$31C14EB48E1$12E45E00==%0 |
d | 3| 79354845 | 2023-09-13 20:49:17.763271+08 | 79354753 |
79354753 | 99 | 10 | 0| 18657 | f | f |0 | 0|
18664 | 12737 | 18655 | BIN$31C14EB48DF$12E68698==%0 | BIN$31C14EB48DF$12E46400==%0 |
d | 2| 79354845 | 2023-09-13 20:49:17.763343+08 | 0]
0| 99 | 10 | 0| 18655 | f | f | 226824 | 226824 |
(3 rows)

--[AEldropsk, *ZBEIKISEFHIrcyname
gaussdb=# TIMECAPSULE TABLE "BIN$31C14EB48DC$9B4E$0==$0" to before drop;
TimeCapsule Table
-EERL, ERuEARRIRERIR
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

gaussdb=# SELECT * FROM flashtest;
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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 | 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
-BEEGRENE, B
gaussdb=# SELECT * FROM flashtest_rename;
id | name

-EELOMEG, EIRSRRIFRERIR

gaussdb=# SELECT * FROM gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace

| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket

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

-+ + + + + +

(0 rows)

--drop%

gaussdb=# DROP TABLE IF EXISTS flashtest_rename;

DROP TABLE

B e

gaussdb=# PURGE RECYCLEBIN;

PURGE RECYCLEBIN

-EELOM, 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
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+ + + + +
-+ + + + + +
(0 rows)

-- TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE --
gaussdb=# DROP TABLE IF EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

--glEFEflashtest

gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE

- HENFUE

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)

-BEXR, RPNEIERT
gaussdb=# SELECT * FROM flashtest;
id | name

S

(0 rows)

--[AEtruncatez®

gaussdb=# TIMECAPSULE TABLE flashtest to before truncate;
TimeCapsule Table

-BEXR, RPNEIERRS

gaussdb=# SELECT * FROM flashtest;

id | name

-BEEEL

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

+ + + + + +
+ + + +

-—+ + + + + + +

+ +
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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
-EBELOML, ERSEHEES
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)

6.3.5 EEUETITER
WE | EEB | TheEkmA E=E) 7=, BREIZ TR

s

B |23 | BTHITIEERNE, FROFHR | ¢ &EMR | gs_parse_page
it BTSRRI [ _bypath

15N O

o BETT
8 (3F
FAF%L
®) 15

o TIEEY
=Pyt
BRIR,

o JUAHA]
WIS
o o

o ISR
=

=]
i o
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6 Fi#E5IE

UE | RB | IhediEk EdEE1Ti BREZ R
e
&5| | BTF##TUB-treeR5|EIKBATIX | ¢ UB-tree | gs_urq_dump_
B | BIER. Zg|z= | stat
FAZ 517
(UR 1,98
Q) o UB-tree
=5z
1B [E1U
L=
o XIS
=]
o
EiZ | FAF#&rEEUndo RecorddyA e undoz | gs_undo_dum
(ﬁ &, T E2BMRATEIEIE. =152 p_record
Un <,
do) | AR S B g5 undo_dum
Undo Record, B &|RRATTTAH | ® ung’olil p_xid
BIEIE osad
Fo
FFf#EfrigEUndoZoneFiG o EizE | 95-undo_transl
Transaction Slot{E 2., "%“I “* | ot_dump_slot
BT tTis eSS X e HEM | gs_undo_transl
Transaction Slotf58., BIEES o ot_dump_xid
XIDFIZZESSEMAIUNdo Record | BIAE
T #ETIEEUNndo ZoneRITTE | ¢ AN | gs_undo_meta
2., Z/RUndo Record#(l #gre | _dump_zone
Transaction SlotigsHERER =
FBFfRtriSEUndo ZoneXThz . 1'?35[% gs_undo_meta
Undo SpacefI7tiEE, E~Undo . _dump_spaces
Record X{HFERER
FFf#trigsEUndo ZoneXdzSlot gs_undo_meta
SpacefI7TiEE, E/RTransaction _dump_slot
Slot 3 HEREIR
FF R SUR TRANEURETT_EEURERY gs_undo_dum
FrERSEhRA, HiREIFHEETA p_parsepage_
FHIERER mv
ME | BT RS ELSNSEEZAIxLog | ¢ WALH | gs_xlogdump_L
& | BE, HREEFEHFETASE0E Fri sn
(WA 'Téo E_I-L\/L]\Eﬂ jéto
L) pg_current_xlog_location()3REX | , =EeE
BixLogfiiE . oy
o
o TUEIR
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6 Fi#E5IE

UE | KB | IhediEk FERA= | REER
3]
BT f##riIsEXIDEIXLogHE, FH gs_xlogdump_
REIFRETASIEE. alLUE xid
g txid_current()¥RENHBIEESS
ID,
BF@iriseRNENMIEE, gs_xlogdump_t
FREIZFBEITASRIERER. ablepath
FF s E R REFNRITEXT R gs_xlogdump_
NBEE, FHREEFRETASHEE parsepage_tab
2. AILABM—IRAIT lepath
gs_parse_page_bypath#[]
gs_xlogdump_tablepath, iZE#{
HATRORIBERMRRHFE. W
REEECEHRRIFRNEXEE,
EEEEAR
gs_xlogdump_tablepath,
git | EiE | BFERUndoERNFIHER, e UndoZ | gs_stat_undo
254 B#&Undo ZonefEfB1EIR . Undo 51)i57
(Un | $EEFERER. UndofEHRXZ {46152 Ao
do) | MIBRIESMUNdOIRIRSEIREIE | | 4oz
ﬁ{ﬁ o ;‘E-IEI{E- -
=,
ME | BF#itERE (WAL ) 58 | ¢ WALE/ | gs_stat_wal_en
& | BAERESERS. mIENS | trytable
(WA [t msas (waL) AR Bo s walwriter fl
S, NEFIHER. ° pﬁ%—'—i/ ush_position
2
BF#itiERE (WAL) SRz hang gs_walwriter_fl
/{l’t_éﬁlg-’?— « HHRELIRRIES S £ ush_stat
HER.
i | X/ | BTEERIORNERS IUGEE | ¢ TmiR | ANALYZE
#5| | REHERESEE R | VERIFY
ToAEIR
Ko
o AT
alRR
o HEE
i danti=
ARk,
TR RIS B EEPIESE | SXEEK . | gs_verify_data
BERFEEX. _file
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HRE

s

ThREA

(ERiE=R

EREATR

25|

BAZ
(UR
Q)

FBF#258 UB-treeZ=3 | [EIKEATI
( FB7ERA\F /e FHRAF /BT ) 3

FEEGSE.

e UB-tree
e
517
o

o UB-tree
E S
B[S

E,PJ-H
Frrbo

gs_verify_urq

E1p
2
(Un

do)

AFEZ&LEEUndo RecordHUIER
BEESE,

e Undo
Record
S
HiR
17 N8

o M
EIF0

o EIAH
HoE

E,P*‘-
Frrbo

gs_verify_undo

_record

BFE&R58 Transaction Slot#]
BREAEERE.

e Undo
Record
SEI
HiR
17 N8

o AL
)RR

o EAH
BoE

==
=38

gs_verify_undo

_slot

BAFE&RIEUndoTtE B EUIES
BEERE,

e [FUndo
metag|
FCHYTS
RiE

=]

= o

e Undo=
[E][E]
E%"O

e Snapsh
ot too
oldig]

X o

gs_verify_undo

_meta
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ME | kB | kA (ERIGR | RSN
it
1gE |#xR/ | BFETFSIESENEXIE | HER/FRSl/ | gs_repair_file
&s5l/ | M. UndoXZ4
Undo E%K.
X
xR/ | BFREHFETEIESENZIR | #HF/F5]/ | gs_verify_and_
&5l/ | WA- UndoRi | tryrepair_page
Undo N . iR, )
mE | BTETENNEEREEENR gs_repair_page
o
RAFEFREENNENEDEHTT gs_edit_page_
FHEH. bypath
BT EENREESEEANEIB gs_repair_page
FRIQE . _bypath
EBliR | BFERUndot(EE, WRKIE | UndojofE | gs_repair_und
13 ABWUndotERIRBIEIBNAE | EREDE | o_byzone
(Un | &, IR,
do)
5| | BFTEZEUB-treeR5|[AWPATI, | ZR5IEIBA | gs_repair_urg
[ElH NREHE
BAZ R
(UR
Q)

6.3.6 EWAR M EMFR

6.3.6.1 snapshot too old

FFSQUIITHTEII KEERE—LERE, UndoTiEREFAARNGREEHM I 8EE
?—JEH&ZM&?E%UEIW?E%EO —RIER TERT BEIRKR=E, EEATRFERNRS
o

6.3.6.1.1 {<=55[HZE Undo F[a)[ollk

()RR
1. gs_logHP4TENUN 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.

FEELREEEP, EXFHIxxxILPREE .
2. global_recycle_xid ( UndoFRAHIEBEIKESEXID ) KAITERLEZK

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 R R T R Ert SRR TR PP R P PP PP

1] 280 | 248 | 17028 | 17028 | 17025 | 17028
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3. pg_running_xacts5pg_stat_activityfl Bl EIGFERKESS, PEZEoldestxminfl
global_recycle_xidi#E# . 215 pg_running_xactsAH&EEEKEZAIxmMInF]
gs_txid_oldestxmintf%, HiEidpid&iflpg_stat_activityZRiziTiE @At aNS
K, URBPBEKSESFTETEI.

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 = {CZEEZHZE4EEEPD;

HIEFE

@12 pg_terminate_session(pid, sessionid) & 1HKESAENSIE (1282 KESTE
EMRRIKEFER, mEIERSQLUETNEP—FERIRIE, BTSRIRE, THE
12, HITIISESWSESREIEARA, Bl SEMeEiRkE ) -

6.3.6.1.2 XE[ORESHEIE Undo Z[E)[E]K

BRI

{#Fgs_async_rollback_xact_statusflE|EEB AERFEIRES, BIFLEIRIESH
ST EFLES .

SELECT * FROM gs_async_rollback_xact_status();

REBGE
AARLRIRLGREYE, BEASXEIUATEMM:
A1 fEgaussdb.confehEz&Emax_undo_workers, AREET S,
F2: gs_guc reload -Z NODE-TYPE [-N NODE-NAME] [-1 INSTANCE-NAME | -D
DATADIR] -c max_undo_workers=100 B34,

6.3.6.2 storage test error

WEHiTigiesd, HIER. Ro|gFEUndoRAEAETEG, ZREBEIZHIS TR
TZEIRAMEN, AMRERIANIRESEEE S “storage test error” XEFHIH
FEEIHIEEZTAE (gs_logi ) , ITEBEZR, TESKEZNEKEIAPIK

N 0

gs_log/$TED “storage test error” X§E=,
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ET5%

IBERREIRARSIIFER o

6.3.6.3 iV ZHREE:"UBTreeSearch::read_page has conflict with recovery,
please try again later"

EIFSENE
AW SSTEEFRSEIEAS, HIUREE ($51R1943244) , \iIREEHES
“UBTreeSearch::read_page has conflict with recovery, please try again later” x§#
Fo
[BJRE AT

FEFEFHTEREETERIERT ( BEBGUCSHrecovery_parse_workersi]
recovery_max_workersig219817[El5L; recovery _parse_workers21,
recovery_max_workersKF1AFTEIN ) , BVHEOSEEMES N, &
RS IREILEH, S5PF— " ENSEH TR, NRIZTHEITMAYESTF
committinglkE, FEFFHZEFZIREXGEEFIK. MEV LNSESIEREKBAEE
HERTEHEHRY, XPNIEPESNRS IREHTIENR, RLEENH . EH%EESES
TIEFEBRNES ITEAIE, SUSEMEIAESSOREEHITESIER, MmO
AR ESEEINERERMEN .

ZRENENAESESERAFELRNE— R NENGR T, ER%EERKMN
FREFRFERIEF, HERITTEHEEIZRRIER, BRRIEENE6-9FR:

(MR

o FNEWEREEIcommittingASRITAR , EESFHESRERXERNESRININFS
EHTRIRFRIRERELFRY, BIENEN Eex 189FE5Etx 256583%, Ml Ltx_1A9commit
BB 289commitBEZ [EREIN, ZIRESRRINFERE X 1Xtx 2N 2RI AT, LA

o BNEWAEAMERSINHEL, KMNETAHE (Aa%TE) RETHUETTER, 2
AEE AR NIERER AR, MEFRERERES RE—DTTABHNEIGRHE,
EREEIER FEMEEIX REa iz, TEBRIEERNERE, FERTEE
PPREDHBERTBAN, PIUFRTER,
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6-9 [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 .

TEFER
1. ZEESQLEEZ. statement_historyilBISHI\ R B FEKEIGFBITEGER
DMLIEA .
2. ¥REX1statement_history?REiGZIHIHEEDMLAYdetails(Z 2,
statement_detail decodeRF K EfRiTdetails=REE, FENESEH, NZEFSEH
FriE Gt ez /IBufferContentLock U A BER A A E)ER ,
RMIBT5 %
ERITARL: B HAR ERITERAMERKEN, BNKEETFEEIEIHR
7o
EhRME: FEIESQLEZEEMASEMAILAS, B KEIEEEITISHY
R .

6.4 FiR4EHEHIEIRE-OLTP XESE

6.4.1 44N
OLTPERE4E2GaussDBE R EFEHRI— M .
ZAEMRETNERESE. AR ENBNSHAIEHSIFRNEESH AR, 7

DI S IR EERAE R IREREII SRS 1BINEERE. EINEiE/obik
ITIREURTA=E, EBEXIFRBAEZRISHEEEHPRFEEENE.

6.4.2 $FHELIR
o FXFRGE. WER. 2BIENR, FHIEHRNFIIR, FIFUstorefRR
HFE, FZiFunlogged®, A ZiFEFatoastHiE.
o THEPAEEE. HK. ZRHKREILMER.
o ZIFEEER. PX. ZHHXAIAstore/Ustore R
o IHUEAIREER. POEILIRBIEER FEM.
o UstoreRSZiS 43, EARESET Astore.

o BT URIRATIL T BOBEISI, LEBEARNOEEHMERG TR
S, WIS . (BHETSEHSBENIRATLUE R, flfl: SREFR
It 2RI BB SRR AT T R

6.4.3 IS

e TPCCHABEKES. FAHRAENEB WS LRI,
e TPCCARARBEIA EREIEAWS TN,

e TPCC.bmsql order_lineiREILMIERE ( RIRBISSRIRIEANTEANRTT) FNEE,
TPMCEHUASF2% ( 564%CPU370GBAITE+3TB SSDIEAE, 350GB
SharedBuffer ) ,
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e TPCC.bmsql_order_lineiIg BEILMZERE ( RIRBISERIRERITERTT) BERIA
SHAER, TPMCEUATTF5% ( 568%CPU370GBHTE+3TB SSDiEEE, 350GB
SharedBuffer ) .

o ERAZLFEILM Job s EZI100MB/F ( 568 CPU370GBE+3TB SSDiE#Z, 350GB
SharedBuffer ) ,

EE5T: RIENITESEINFGEEFER B R EENRE N HITE TS,

o getEEIFIOEGEEIEICIEEBEIRERESH, RIMUAZTF10%, plsqi~EF

15% ( 32MB SharedBuffer, 6 ATREEUE ) -

o multi-get&EiTiAE EaEHIELLIEEBEIRMERES W, WEIUARST30%, plsqlfly
AETF40% ( 32MB SharedBuffer, 65 REHIE ) »

e table-scan&Eifif Al EFaEIELL IEEGEEURMRES K, IR ZTF30%, plsql
MAEF40% ( 32MB SharedBuffer, 65 REEIRE ) »

e TPCH.lineitemZEE4ELL ( 21817 ) A~NF21,

o IFFTPC-CHYOrderlineZx, LAMTPC-HEILineitem. Orders. Customer. Part3E
AOMIAZRER, HEEFRRZN, FHEERSTLZAFZLIB;, MYAEFERRZHT,
[EFERNTFLZZEFILZ+HuffmantB &K E4EE £ 8],

6.4.4 (sEF315EH

£ TN T e ST BES 8L

gaussdb=# ALTER DATABASE SET ilm = on;

KEHEEYEZEApublic schemarh @& FfEgsilmpolicy_seg#gsilmtask_seq.

gaussdb=# \d
List of relations
Schema | Name | Type | Owner | Storage

+ + +
t + t t

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

17002 | gsilmpolicy_seq
17004 | gsilmtask_seq
(2 rows)

&R FHESIRwarning:
WARNING: ILM sequences are already existed while initializing

FE2 ARFIIEGRERE
o ITEWRISAIE:

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 NEFERFINRE:
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;
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MERBIE R EEHIEEHE:
gaussdb=# SELECT * FROM gs_my_ilmpolicies;

policy_name | policy_type | tablespace | enabled | deleted

pT | DATA MOVEMENT | |[YES |NO
p2 | DATA MOVEMENT | |[YES |NO
(2 rows)

RERRFAEBNE P EREINE 7 FERIR BRI
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

+ + + + +

p1 | COMPRESSION | ROW | ADVANCED | |

| LAST MODIFICATION
TIME | 3 | | |
p2 | COMPRESSION | ROW | ADVANCED [ [ | LAST MODIFICATION
TIME | 3 | | |
(2 rows)

KBRS BirREEXIN

gaussdb=# SELECT * FROM gs_my_ilmobjects;

policy_name | object_owner | object_name | subobject_name | object_type |
tbs_inherited_from | enabled | deleted

inherited_from

+ + + + +
+ + +
pT | public | ilm_table_1 | | TABLE | POLICY NOT INHERITED | |
YES | NO
p2 | public | ilm_table 2 | | TABLE | POLICY NOT INHERITED | |
YES | NO
(2 rows)

FE|,3 PUTEGETE

FaIHAT RIS

A &

AEENS, RNEERESHFIREPOLICY_TIMEREM, REMBEHUXIE
VIR RN, B FEEDEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);

ANBELEER 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;
/

WASEBIR, SIRNNAEIRER . TIRUZLHE ( EARREBERRINT RAISE
INFOIEEI¥TEN 2 aTtaskAdid )
INFO: Task ID is:1

KBtaskiS2:

N5k 01 (2025-02-12)
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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)

KEITMLER:

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 | ilm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)
KB ESEoblER.:
gaussdb=# SELECT * FROM gs_my_ilmresults;
task_id | job_name | job_state | start_time | completion_time |
comments | statistics

+ TF ot

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 MMAEEBNAEITME.
(ERVIIAR P EStemplate 150ERE, AIREIFEN:

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
END INTO V_BE_SCHEDULE_ENABLE
FROM PG_CATALOG.GS_ILM_PARAM WHERE IDX = 7; -- DBE_ILM_ADMIN.ENABLED
EXCEPTION
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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();',
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');

END IF;
END;
BalAEREETSHATRE:

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 | 0
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: BzhAEFESHITENR, HKAZ155HIT—IX,
- RETENTION_TIME: ASEEHEESICEEEER, KAE0KBEE—IX,

- ENABLED: ZHpiEmIEEBRER, BARFE.

- POLICY_TIME: SREGITEHAIBIEIRNAL, MIREER . BOALARAERAL

- ABS_JOBLIMIT: BIRIFHERERBISH=LIR, BIANLT01
- JOB_SIZELIMIT: EENE4E(ESHIIOLIR, EAASIGB,

- WIND_DURATION: B R#HPECORIELERTE .

- BLOCK_LIMITS: #=HISLEIRAYITEEGEZER IR, BKIAR40, BUEBERO
F110000 ( OET=AIRE ) . BfiEblock/ms, ERFGENRIEHEZ LN
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block, iEZE FRitE5i%: BLOCK_LIMITS*1000*BLOCKSIZE, LAZRIA{E40
Ff), EEZEFPRF: 40%1000*8KB=320000KB/s

- ENABLE_META_COMPRESSION: 2&FEheader/=45, EAIAN0, BUETE

B0 (%) #1 (FE) -

(1 %8
IRBISHA, WTFHTHERENR, FERXEE—TEH, BRHERST
RSB RAREN TR, EHIEES2RTHIERKIE, FTENTFRLSH .

- SAMPLE_MIN: ES2HENFERBFIELSKR/IME, BIAA10, BUETEE
[1,100], XSG, NS EohE TEEE,

- SAMPLE_MAX: EEHRBINFERBIELSEKRKXE, BAH10, BETEE
[1,100], XSG, NS BEohE TEEE,

- CONST_PRIO: HE2MmIMIHK, BKiLS40, BYEBEIO, 100], 100FR*<
AEEMmD, NN, NE=Bain EE,

- CONST_THRESHOLD: E=%i3EE, EiAH90, BUESEE[1, 100], F=R
—SESEN GBS ZRENEITESRB, S3FNEEAN, NS85
[ ~EEE,

- EQVALUE_PRIO: FHEHRBM5Hk, BIAH60, BYESEEI[O, 100], 1003k
KAEERB, STRNEEN, NEEBEaTEEE,

- EQVALUE_THRESHOLD: &E{E#miEis{E, #AiAF80, BUESEEI(1, 100], *
RRSEIERIE BB Z R ER I TEERD, ST NN, NS
Bznha EEE,

- ENABLE_DELTA_ENCODE_SWITCH: Z({EZRIBFFX, BAR1, SZid/#im
A, OFRRXHA, 1FR~AE, NEBaTEE,

- LZ4_COMPRESSION_LEVEL: z4/%%65%%%, BAIAJ90, BUESEEIO, 16], X
BFNEGaN, INE=BRIETEE,

- ENABLE_LZ4 PARTIAL_DECOMPRESSION: ZBHREEFFE, BRIAART, SiF
NGB\, OFRKiA, 1R, NISEIETEEE,

L ES#IYENE@IEDBE_ILM_ADMIN.CUSTOMIZE_ILM () #0OiE,

HIPEOEANER22: 00 (JtRAYE ) FFiE, AIEIIDBE_SCHEDULERIZ{HAY

$ZOSET ATTRIBUTEIHTIRE :

\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;
/
==
6.4.5 HFEOSHEE

e RETENTION_TIME: iFh5EFECREVRBIT, BfX, BIAE30, AFPEIR
EECEEE=EETRED.

e EXECUTION_INTERVAL: iFH{ESZRIBITINR, Bfunth, EOAES. BFPER
EECHFEOHESSRRERET . 1228 5ABS_JOBLIMITIHE W, B
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Hea iR/ AR F=4/91/0IWIND_DURATION/
EXECUTION_INTERVAL*JOB_SIZELIMIT,

e JOB_SIZELIMIT: ¥EHIBNEFE)obT LIMBIRZRAFTE, BAJk, BHKAME
1024, [E4Em=2979100MB/F), BANE4E)oblRHII/OA1GBEY, &=E 1085 .
BRPARERCUSHITE RN EEERNEIEERTET .

e ABS_JOBLIMIT: Z#|— i ERSERIESE ob N, BFRARIEECIZES
D XEEHEECET . BNERAKFEBIE10, AJLUER “select count(*)

from gs_adm_ilmobjects where enabled = true” <&M,

e POLICY_TIME: 1Z=FHIFIESITHFRMERAIRRTEEN, MXARMENIXE, BE
J9: ILM_POLICY_IN_SECONDSH;ILM_POLICY_IN_DAYS ( ZtiAE ) ©

e  WIND_DURATION: #HPEORHEAHS, BoH, EiA2409080 (40ET) o #
FEOBKIAM22: 00 (AbTRAYIE) ) FFIaIFEE2400%0, APARIEE SRS
BRBITEW

e BLOCK_LIMITS: {=HISLBIRAVITEFELGREERER LR, BAUAR40, BUESEERZ0ZE!
10000 (0FRRAIRE]) , BfiZEblock/ms, RRBEWRZSEHEZS /D block, EZE
FRRITE A% BLOCK_LIMITS*1000*BLOCKSIZE, LABKIAE409HY, EiE=R LR
#9:40%1000*8KB=320000KB/s ,

e ENABLE_META_COMPRESSION: 2&Figheader/£48, BAIAH0, BUESEER0
(%iF) #1 (FRE) . AFPTIRIES CRILIRE R TR .

e SAMPLE_MIN: EEMmIBMNSFEREBRFSRKEIME, FIAH10, BUSSEE,
101321,E§%/J\§ﬁ@)\’ NY=BnE TERE ., ARAREECHEMRERFRE
BiME.

e SAMPLE_MAX: EERIBINFERIDEELSIKEXE, BIAR10, BUEEE[T,
10{0$]{,E§%/J\§ﬂﬁi)\, INEEBmaTEE, BRARIES CHIRERRRE
BiKME,

e CONST_PRIO: EE27mRIMIEL, ELAH40, BUESEEO, 100], 100FRR<XAE
SRS, NN, NHESEsIRTEE ., AFRTRESCHILIRERKE
BEINE,

e CONST_THRESHOLD: E=%BEE, EAH90, BYESTEEI1, 100], F3x—7!
FEENSHBITZREMETEERD, SF NN, NESBEIE TEL
£, BFPOREB CHEMRERFIRERRE.,

e EQVALUE_PRIO: E{ERIBMELR, EAH60, BYESEBEIO, 100], 100F =X
FERmS, SN, NESBETEE, AFRAIREE IR EREK
REEIKE,

e EQVALUE_THRESHOLD: FHEmBHE, 2IAH80, BUESEBEI[1, 100], FHK
RN ELLHBT ZREN I TEERD, SFNEEAN, NE=asIET
BN . AP OIRIEE CRIrE R ERNE.

e ENABLE_DELTA_ENCODE_SWITCH: ZEERmIEFRX, BAA1, /NN, 0
%ﬁ?ﬁél‘ﬂ, 1R~ R, MEBsIRTEE, ARTRERCHELRERRZE
BiXE.,

e LZ4 COMPRESSION_LEVEL: z4[E46%%, EXIAF0, BUESBEI[O, 16], 3Z#F/)
i, N\HEBETEE, ARARESCHLRERFZERME,

e ENABLE_LZ4 PARTIAL_ DECOMPRESSION: EZROfBEFFRE, BRIANT, T/
BN, ORRXKE, 1R7AR, NHEExIaTEE, ARORES SRS
SRR ITH BRI

RIS

EXECUTION_INTERVAL: 15
JOB_SIZELIMIT: 10240
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WIND_DURATION: 240
BLOCK_LIMITS: 0

ILECE FRES X 7o XE— 1 4HPE O RAE v 586%240/15*10240MB=160GB&E
AL EYE . [E495T a9 100MB/F), SEFRIE4E(NFERT160GB/(100MB/#Y) =274,
HbRFEx S FTs20 . AP eRIEE SRS R A FEERIHS AT S5

6.4.6 1I=4E TIPS

1. Faik—xESE (R~ —XE48102400MB ) o

a. /EINLSHRDEREE:
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. Faft&E4s:
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;
/

¢ BEEYFIOBEAESH, JUBEIRFIHITER:

gaussdb=# SELECT * FROM gs_adm_ilmresults ORDER BY task_id desc;

task_id | job_name | start_time | completion_time
| statistics

ot + TR

+

17267 | ilmjob$_2 | 2023-03-29 08:11:25 | 2023-03-29 08:11:25 |
SpaceSaving=453048,BoundTime=1680145883,LastBlkNum=128

2. FafEIEESE:
gaussdb=# DBE_ILM.STOP_ILM (task_id => V_TASK, p_drop_running_Jobs => FALSE, p_Jobname =>
V_JOBNAME);

% 6-3 DBE_ILM.STOP_ILM BIANS#

E=4 iR

TASK_ID IEEFHE1EADO taskfUEIAREID,

P_DROP_RUNNING_JO | EB{=EIEIFE#S EF'EI’JEE , truesEFZ1E, false

BS AR TEERATHIES

P_JOBNAME FRRFHE1ER9ETEIobName, @id
GS_MY_ILMEVALUATIONDETAILS#ERTLAEIA .

3. AREMRBERESREERERES

a. BRI LSASEREE:
gaussdb=# DROP TABLE IF EXISTS ILM_TABLE;
gaussdb=# CREATE TABLE ILM_TABLE a int);
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gaussdb=# ALTER TABLE ILM_TABLE ILM ADD POLICY ROW STORE COMPRESS ADVANCED
ROW AFTER 3 MONTHS OF NO MODIFICATION;

b. REILMBITIEHXSE:

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;

/

¢ FHAEEEHNEREE:
gaussdb=# CALL DBE_ILM_ADMIN.DISABLE_ILM();
gaussdb=# CALL DBE_ILM_ADMIN.ENABLE_ILM();

d. FAFALURIEEE, JEADBE_SCHEDULER set_attributeig B &#PE
FFERYE . HBIEAIA22:00H /5.

4. REILMBITHEXSH.

ZHIADOMIS AR R RIAER , MMXARMNIXE. BUES
ILM_POLICY_IN_SECONDS = 18%ILM_POLICY_IN_DAYS = 0 ( BiAfE ) :

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);

155 —IXADO TaskEe 24 Z /D NADO Job, BUESBREIAFEFONTFETF
2147483647HIRE S F =L, {EFAY@ FENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(12, 10);

ADO TaskHIHUITSRER, BuHSH, BME1S., BB EEXFSEFINTFETF
2147483647THIEEHEF =2, {EFAY @ ENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(1, 1);

1ZHIEBPDADO JobeJLMMMEBRRKFETE, Bk, BUESEEXFEFFONTFETF
2147483647HIBEH L F =30, {EFEAY@ TENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(13, 512);

5. Mtk REBESERENIHEHERETRSDWES
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,
OBJTYPE IN INTEGER DEFAULT 1);

% 6-4 DBE_COMPRESSION.GET_COMPRESSION_RATIO (#IAS#

B 10

SCRATCHTBSNAME IR SRFTER=E
OWNNAME HENRMEE (FEERX) .
OBJNAME HIEREIR

SUBOBJNAME HIBFIRER
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2R ik
COMPTYPE E4E3EE, 5
e 1: KRE45

SAMPLE_RATIO

SRAELEH, $IANJ90-10009BHEF=E, YN AE
I ZNRIRFEELH . ERIAD920, BNIRF20%AUITEGHTT

Ko

OBJTYPE

POE-E ST =5
o 1: EXWHR

%% 6-5 DBE_COMPRESSION.GET_COMPRESSION_RATIO it &£

B ik
BLKCNT_CMP MR Y81 S FBRYEREL
BLKCNT_UNCMP FEARSREYE b FIRYEREL

ROW_CMP

HERERR R MRARTF MR TEL

ROW_UNCMP

BEARBEGEIT R IR R AT SRR TEL

CMP_RATIO

[E4&ELY, blkent_uncmpB&LAblkent_cmpo

COMPTYPE_STR

IR EERERF &

~fa:

gaussdb=# ALTER DATABASE set ilm = on;

gaussdb=# CREATE user user1 IDENTIFIED BY "+
gaussdb=# CREATE user user2 IDENTIFIED BY "*****xkxt,
gaussdb=# SET ROLE user1 PASSWORD "#**kxxt,

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(
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,

N5k 01 (2025-02-12)
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ROW_UNCMP
CMP_RATIO

=> o_row_uncmp,
=> 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

1 %', o_blkcnt_cmp;

RAISE INFO 'Number of blocks used by the uncompressed sample of the object 1 %',

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;

/

: %', o_row_cmp;
: %', o_row_uncmp;
: %', o_cmp_ratio;
: %', o_comptype_str;

INFO: Number of blocks used by the compressed sample of the object :0
INFO: Number of blocks used by the uncompressed sample of the object :0
INFO: Number of rows in a block in compressed sample of the object :0
INFO: Number of rows in a block in uncompressed sample of the object :0
INFO: Estimated Compression Ratio of Sample 01

INFO: Compression Type

: Compress Advanced

EE—THRREIENEE.
DBE_HEAT_MAPROW_HEAT_MAP(

OWNER

CTID IN TEXT,
V_DEBUG IN BOOL

IN VARCHAR2,
SEGMENT_NAME IN VARCHAR2,
PARTITION_NAME IN VARCHAR2

DEFAULT NULL,

DEFAULT FALSE);

3% 6-6 DBE_HEAT_MAPROW_HEAT_MAP IAS%

BiR g
OWNER HIEXISFrESchema,
SEGMENT_NAME HIEIRBEFR,

PARTITION_NAME

HIEIRAXE, AiEsSH, BAA NULL,

CTID B#71789ctid, Blblock idagrow id,
V_DEBUG debugifEis, EINEEITED,

%% 6-7 DBE_HEAT_MAPROW_HEAT_MAP &%

2R ik
OWNER HIENRBIFEE
SEGMENT_NAME HIEXIRBZFR,

PARTITION_NAME

HIENROXBR, g,

TABLESPACE_NAME

IR BRIRTEER,

FILE_ID

1TRRBRYEXISIHID,

RELATIVE_FNO

FTFRERIEXISEID ( GaussDBARELLIZBEE, [EILLEX
BEREL) .

CTID

17H9ctid, EPblock_idskrow id.
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WRITETIME THREIEMATIE .
5

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 'tablespace1’;

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 | 172911 (0,1) |
(1 row)

7. EEILMEESHITIEXINESE.

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 | 0
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 | 0
ENABLE_LZ4_PARTIAL_DECOMPRESSION | 1

(18 rows)

8. EHILMERBIMEES, SERKER. KB, BERERRE. HRIRE.
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

+ +. L

p1 | DATA MOVEMENT | |[YES |NO

9. EBILMERBIEIERIHEZEE, SSRIEER. IR FHF.
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
+ + + + + +
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+ + + + +
p1 | COMPRESSION | ROW | ADVANCED | | | LAST MODIFICATION
TIME | 90 | | | |

10.

11.

12.

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

+ + + + + +

+ + + + +

p1 | COMPRESSION | ROW | ADVANCED | | | LAST MODIFICATION
TIME | 90 | | | |

(1 row)

BB FEILMERNBRIEIEN R SHEN R EES, BE8RIEEMR. ¥
IEXREIR. RESRIKIR. RIEHVE BRI,

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 TaskAIEE(EE, €&Task ID, Task Owner, JREUKRAIEIEE .
gaussdb=# SELECT * FROM GS_ADM_ILMTASKS;

task_id | task_owner | state | creation_time start_time |
completion_time

+ s AF +

+

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

+ s AF +

+

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)
EFADO TaskfUIF HIFIBIER, B&Task ID, FREE. WREE. iHGHER
LAKADO JOBZHR,

gaussdb=# SELECT * FROM GS_ADM_ILMEVALUATIONDETAILS;
task_id | policy_name | object_owner | object_name | subobject_name | object_type |

selected_for_execution | job_name | comments
+ + + + + +
+ +
1] p2 | public | ilm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)

gaussdb=# SELECT * FROM GS_MY_ILMEVALUATIONDETAILS;
task_id | policy_name | object_owner | object_name | subobject_name | object_type |
selected_for_execution | job_name | comments

+ + + + + +
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1] p2 | public | itlm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)
13.

BEFHADO JOBIIHTIFIBIEE, 85T Task ID, JOBZFR. JOBIRZ. JOBRTEZER

=3 o

gaussdb=# SELECT * FROM GS_ADM_ILMRESULTS;

task_id| job_name | job_state | start_time completion_time
comments | statistics

+ + +
t 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)

gaussdb=# SELECT * FROM GS_MY_ILMRESULTS;
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_fdwiSHIR( T S EREUIRET S ile_fdw, TLURSRIEIRSS SRS R SichiA o
B, MBS HU/RECOPY FROMBTEAONE, BUNBESN ( FAIEE) & “SqQL
% > SQLEE > COPY” B35, {EFfile_fdwiHHMEIES AR SpaNEa, R
SHZEIBS IS NRLE

HBIGaussDB&EiATmiEfile_fdw, initdbAIRHESTEpg_catalog schemaEliEiZiE

(LS
file_fdwl3zAYserverflshR RATFEIREERIMIIGRAF . RAEIERSF R 4RI
HIzHEEREIE.

(i8R

o FARFLEXRSIHNHERR, RAEERREHE T zHSERERNSS
enable_copy_server_filesFsafe_data_pathf@NSEAIEES

o HZ#enable_copy_server_fileskART, RAIFHIIGAF CIEfile_fdwkBISNE, ITFETR
SZEBRRRIEHER TEHSIERTTLACEESile_fdwskBISNE, LIBHLEAF NS EIEN
BRI

o LiZ=Henable_copy_server_filesiJFRY, SERVLUBEIZGUCSHsafe_data_pathiRB P
LS ANSHIRERE, i4iiasafe_data_pathISRAIFIER, RIEBEIGUCSEHW
BHME (BHAER ) , AUBPERNRREITIEE.

{EFafile_fdwBlZRIFMNBRATLAE THUEIR:

e filename
IBEEZZERIN S, BFENSH, BURE— 1M HEITRESR,
e format

imimserverflSEARE, SziFtext/csv/binary=f#&=, FICOPYiE@AIFORMAT
FEIERE

e header
IEENXHESEIRRTT, SCOPYiIEARIHEADEREIRIEE .
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e delimiter
BN IRE, SCOPYHIDELIMITERIEIER]

e quote

BEMIHRIS I B=RF, S5COPYRIQUOTEEIHENRE .
e escape

IBENHHIE N FF, SCOPYHRIESCAPEEIRMER] .
e null

BEMHINUERE, SCOPYRINULLIELIERE o
e encoding
IEENHHIIRED, S5COPYRIENCODINGIEIRIER o
e force_not_null
XE—NM/RIER, NRAIE, NEPFZEIEARMZIETSZMAS (R,
A BInuli%In ) . 5COPYRY FORCE_NOT _NULLEIRERIFERFER o
(AR
o file_fdwASZ#FCOPYAJOIDSHI FORCE_QUOTEIEIR

o IXLLFINRABENIMNBRIIMNBERNFRAR, FEfile fdwhIEIR, thAZ (A ile_fdwhIBR
S5 RREL A P BRETRYIEIN

J }I;%Eﬂ%ﬁ%ﬂE’Ji&lﬁ%‘%%%éfé%ﬁﬁﬂﬁﬂo EreeRE, RERGEERAEREIZINAIN

o NF—/MEMAfile_fdwaisMEpE, EXPLAING BREEENEISEZFNIEAN (BRI =
) . IBETCOSTS OFFREF2IE, AEREKRN,

{&FH file_fdw
o BIFEARSSEEIIR: CREATE SERVER,
o BIFEMAFMET: CREATE USER MAPPING,
e BlEIINE: CREATE FOREIGN TABLE,
(11 A8
o SNEMRENEESIEENSHISIRRE X,
o XINEMEEIRIE, SIRIERERIT.
o fRIpR4PE: DROP FOREIGN TABLE,
o MBRFEFERET: DROP USER MAPPING,
o fHFRARS388XI%: DROP SERVER,

ANl

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

--BIEINE,

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

CREATE FOREIGN TABLE

--ERSNEER o
gaussdb=# DROP FOREIGN TABLE file_ft;
DROP FOREIGN TABLE
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--fhifRserver .
gaussdb=# DROP SERVER file_server;
DROP SERVER

pEI=E AN

o (EMfile_fdWREREBRIZIMAING, BTESHFZY, FHETEIREENZF
AGISZENER -
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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 .

ERMNSHRERSEN S
ST REFEENSRBRSERECHRS.

gs_guc reload -Z datanode -N all -1 all -c "enable_security_policy=on"

enable_security_policyB{EAonfIERHAR, BUENOffRF X,
gaussdb=# SHOW enable_security_policy;
enable_security_policy

on
(1 row)

.

BUEERR SRR
SE EMIER.

--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",
'this is a llt case');

-EEHIE.

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)
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T2 SIERFEIRE.
- BB R REARC B col1
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 CUEBREUERER

ZEEFAEESE: (FRiERE ) B “SQLE&E > SQLIEE > CREATE MASKING
POLICY” ET5,

- BliE—AZ Famaskpol 1 HIRRBIEERS

gaussdb=# CREATE MASKING POLICY maskpol1 maskall ON LABEL(mask_Lb1);

CREATE MASKING POLICY

SEIEIRSEC EARBERIERT, XA B E X REH1TFERT
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—NZ JamaskpolSHIBHENESE
gaussdb=# CREATE MASKING POLICY maskpol5 msk_creditcard ON LABEL(mask_Lb5);
CREATE MASKING POLICY

T4 Efftb_for_maskingRAIBRENZIEIE

--15ia)tb_for_maskingZ, col1%ft&iHEIERES

gaussdb=# SELECT col1 FROM tb_for_masking;
col5

XXXXXXXXXX

(1 row)

--15ia)tb_for_maskingZ, col5%!ft& IHEIERES

gaussdb=# SELECT col5 FROM tb_for_masking;

col5
1234-xxxx-xxxx-0123
(1 row)

FIS BIEIUE.
- MBR AR B R o
gaussdb=# DROP MASKING POLICY maskpol1, maskpol5;
DROP MASKING POLICY
RTINS o
gaussdb=# DROP RESOURCE LABEL mask_Lb1, mask_Lb5;
DROP RESOURCE LABEL
--MipRZEtb_for_masking o
gaussdb=# DROP TABLE tb_for_masking;
DROP TABLE

R
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