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SRiF; BEVMHAIBESZIFESRFFFIEERIFHML N, EERFISBERFRIL
EREREFRADCRE S, MBERFREFRRIFEMRRENEREREE
HIRERINCARE S

ERiUstore3 |EARSTH Ol .. (ERYIHMRE.

1.1 =2EPHRE

1.1.1 #hiA

SEYMHMEINFY ECIZA B ITEERFT, MASITHITIEERIF. €l
ELEMHAELERFICREATE TABLE ASIE;EE( (¥1EEESN ( FATERE ) $18
“SQLE&# > SQLiE% > CREATE TABLEAS” &7 )

1.1.2 ZFFHLTR
SR

o EBESEMHEZIFNEIEEESCREATE TABLE ASIET—E,
o EEYHME LZIF6IERS],
e #Fanalyze. explain,

o  Ustore5|ERTIFEEVICIRERICIZEFNEER

AR
WICRETSHHERIRE, AXISEEED.
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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

MAERRAS 01 (2024-10-31)
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3
(1 row)

--HHBRADCIRE, MIPRZE.

gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;

DROP TABLE

1.2 IZSYMCAE]

1.2.1 #fk
ESYCRERLIYCREIL SR, BEMPTHNGIED, RIFAIEE—

EREJERRIBEHE. SEECIEMHANERARET BB EMIER> TSR
B/, BRMICRECIZIEDCHFRERIIMETHZEUNION ALLIES .

1.2.2 ZHFFIZ9R

5% 537~
o HXREEEG,
o ZBNEBRERAEIFAIUNION ALL,
o MKNIE LZRFOIERS,
o MMLMEIFAnalyzelRlE,
R Ha=
o WK IIEHRRTIFSZ R oiniEiEiTRILAKsubqueryitl
o [RDEPDALTERIBIEIN, ASTHIXIIAMEHERNITHERZSEHDDURE,
o  MMWNIEARIFEMSERE, RFEIMET,
o A xFFMImETZR/hashbucket/unlog/s> X &R BIEYIHLARE .
o AEIFMUMERERZE (B E _ LIZMICIE ) .
o  AZIFUNLOGGEDZEEFMIHME], AZIFWITHIE X,
o  Ustore5|ERTIHE S IEIRICIZEFER
29K
o M HIEENXIEAUNION ALL, NEHENFEDHFERRERNEE.
o IZEYMLUERICIE. £2=RIF. HRESEPSLEERINSRIE, EPHRE
BIENXIUNION ALL, FEFRISZIBIE, BIBILHT~4.,
1.2.3 {§&H
EEER

o CIEESYHIE

CREATE INCREMENTAL MATERIALIZED VIEW view_name AS query;

o ESRIFIHIE

REFRESH MATERIALIZED VIEW view_name;
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o RERIFTYMLARE
REFRESH INCREMENTAL MATERIALIZED VIEW view_name;

o MBRMILALE

DROP MATERIALIZED VIEW view_name;

o FTFYMHUE

SELECT * FROM view_name;

SHI5P
e view_name
Z0IZAMHREE .
BEEE: FHH, EFSRRGHHGEIE.
e AS query

—NSELECT VALUESH ST & — ME1 TTRE IFHISELECTa VALUESEIHRY
EXECUTEES .

ANl
- (B

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

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

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

3| 3
(3 rows)

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

—-EERIFTIHARE .
gaussdb=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

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

SASRRAS 01 (2024-10-31) WRIERE © LEARITERARERAF 4
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(4 rows)

--HHBRADCIRE, MIPRZE.

gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;

DROP TABLE
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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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R PR A RiE AR R RS U
BIRmiE
FEEREESHIRERNERESR, TEREEENTEMNME, APNERNRE, £

FHgsqUR{FESHIER . (EFRIDBCRFESHIER . RGN FESHERFED
NRFRERRE

—. 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
3. BB TAN S
4.1 fEsLER), EATEA
1.2 TATEBRS
‘ _ 43 TR,
— . oo | |51 EESUES, EXHEA
5.2 EFFIEA
5.3 AT EANEAER
5.4 THPIERAES., PEEEY
o, (SRR, EXE
T1 RSB, MR A /. . K
1.2 BREEIMER, SIEES . SR
=. HiTMLBRE: O
7.4 PR TSRS R AR
m. ggmﬁ.{ s EEMsaUES, MRS, SUEA. T
;i E=] (51| Eigld2 ] JEEEHER GRS i
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2IRETES

EREZFRMER

BERERESEIRER, [ERINPEREERSEREL—NEERR, EHA
T
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a.
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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
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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) .
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b. INHID: EEIEFIEH, BRALARFRE, FHEA “BROELE" , B
& “APIEIE” BDRJ#EI “INEID” .

LR G

o EEID =
c. KMSHRSSEtbE: https://kms.IJRH.myhuaweicloud.com/v1.0/IREID/

kms,
o F_ KSERIIAIE

a. IAMAPFZ. KE4. IE. INEID: ALA=EHEaH, BEa tHEER
2, FHHEAN “‘BIEIE” , AR TEFRRE, 1ZREAREYN S5
IAMAR&. kS8, INE. IBID,

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

1T sQLiEE
PUTATHISQUERRT, BIRREIRAIERESS, FPANDIEEANSH.

ATLAEBAIHRITIZNRA, NEAUERESEEREEX, SF=1MKR: £
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
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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));
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id_number' as the distribution column by
default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE

H$IR6 JIMNZRHITEAIRIF
-- EINERENEE
gaussdb=# INSERT INTO creditcard_info VALUES (1,'joe','6217986500001288393');
INSERT 0 1
gaussdb=# INSERT INTO creditcard_info VALUES (2, 'joy','6219985678349800033');
INSERT 0 1

- NINERPERRE,

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

SHSRRZS 01 (2024-10-31) WRINERE © ARITERARBIRAE 10
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LERT

id_number | name | credit_card
+ +

1| joe | 6217986500001288393

-- 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

-- NEHIR—5InE5 .
gaussdb=# ALTER TABLE creditcard_info DROP COLUMN age;
ALTER TABLE

- NRBZRFEREFRER.
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)

- NEGERHERFIEHRER.

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

+ + +
cek1l | 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
BIEMER
-- BRANESR
gaussdb=# DROP TABLE creditcard_info;
DROP TABLE
-- IBRFIESR

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

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

R

2.3 {§/ JDBC {21EZFEUBE
fic = JDBC IXEh

1. SREVUDBCIRENEL, JDBCEREIIRENRfERRISE ( &SR ) F ‘NMARFFEH
2> BETFIDBCHER™ & NAEFARHIE > #EUHSE > IDBCREAME” &

o
S HIEE IFMDBCIRENE agsjdbed.jar. opengaussjdbc.jar. gscejdbc.jar,
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- gscejdbc.jar ( BEHMYSZIFEulerOSIRIER S ) « £EZH
“com.huawei.gaussdb.jdbc.Driver” , HIEZEEEZAIUrBIZ S
“jdbc:gaussdb” , BRIASIETHFERLRENE . AERYavaftiBBIEIAE
Fgscejdbc.jarg,

- gaussdbjdbcjar: FEEH “com.huawei.gaussdb.jdbc.Driver” , #IEEZE
EAYurlBigRm “jdbcgaussdb” , LEIRENEIEBITEESEIEEZ ENNERY
IMBEARRAKERE, FEFNECELD_LIBRARY_PATHIRIERS

- gaussdbjdbc-JRE7 jar: EZEHZJ “com.huawei.gaussdb.jdbc.Driver” , #
BREEEERurlEIZ s “jdbcgaussdb” , EIDK1.73AtE{F FHgaussdbjdbc-
JRE7 jarl, IRENE1IRBITEESEIREREMEBINNBEEEXAMKITE,
EEFEIECELD_LIBRARY_PATHIMET S,

(MEEY::
Hitve B BSEERE 50 DBCIREN B s i E 3R A 14X zh Bl gsjdbced.jar
opengaussjdbc.jar,
o gsjdbcdjar: F24Z “org.postgresql.Driver” , HIEEEEENUrBIE S
“jdbc:postgresgl” o
e opengaussjdbcjar: FZEFH “com.huawei.opengauss.jdbc.Driver” , EHEEEERER
urlgiZ A “jdbc.opengauss”
2. FECELD_LIBRARY_PATH
RIS ERDBCIRENERT, BESSEIMETELD_LIBRARY_PATH,
- f$EMgscejdbc.jarikafAt, gscejdbcjarikaE B SEHIRERENKEEFS
BohSFEIZIEET, FEARESEEEEIEERRMRINE .
- {#EFgaussdbjdbc.jar. gaussdbjdbc-JRE7.jar. opengaussjdbc.jard
gsjdbcd.jarflt, HBERAIEERRDGaussDB-Kernel FIEERAS IRER

FhRAS_64bit_libpg.tar.gzBE4EEEEEHEEB R, FBLlLbSEERER
FRKZR, SIIZELD_LIBRARY_PATHIAEZ =R,

A EE

2ESIH=FEAIDBCIRENERTEER System.loadLibraryiX R, LARIKIET
ELD_LIBRARY_PATHHRSE—{L5CEZAISHES IR, BFERMZBEFRE
NEFTEKMENFHIER . AENTHRRISEjava.library.path, FES
LD_LIBRARY_PATHHIZEE—LFCERIRIRIT—

{#Fgscejdbc.jarf, jvmilEclass)HFREMRBAZRIlibstdc++EE, BHFREST
gscejdbc.jara Bl EFIESEIREKBAVEISE ( 8iElibstdc++ZE ) FIAPIRER
LD_LIBRARY_PATHERIZ . MNRKIRESINE RAERARLTE, NEXIE{TXEBE
K, BXARREIIERFER.

T sQLiES
ERITATRISQUERZAT, IBTHRESMAIFEMER: EEMER. REMNER.

AT UURZBRIIRITRIZRAE, NMRINERESEIEESL, S8IE=1TME: FA
DDLPMER . {FHADMLIMNER . SSIBMER .

IDBCHAFSIEESHRIFMF—HRIRDESE (FFRiER ) b “‘NRAREFRFLRHE
> EFIDBCHER” &1,
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o ETHIBEEESH
enable_ce: String2k8!, Hrenable_ce=0FRATFTBEESH X, enable_ce=1
RRITESEETBEAREES, enable_ce=3FXREFZSHETTILHHIEM
XIFAFRERERE.
/1 LA FB#ILAgscejdbe jar3Ra7affl, WNSR{ERELIKENEL, (NFRIEIRENEZFIEIREEIERAIUr RIS o
// gsjdbc4.jar: E£2529 “org.postgresql.Driver” , HEEEZENIurlEiZEs “jdbc:postgresgl” .
// opengaussjdbc.jar: EZEZH “com.huawei.opengauss.jdbc.Driver” , HiREIEZEANUrlEIZH
“jdbc:opengauss”
// gscejdbc.jar: E2£Z7 “com.huawei.gaussdb.jdbc.Driver” , HiEEEEZEAIurlFiZEs “jdbc:gaussdb”
// gaussdbjdbc.jar: FZEZJH “com.huawei.gaussdb.jdbc.Driver” , EiEEEEZEAIUrEIZA
“jdbc:gaussdb”
// gaussdbjdbc-JRE7 jar: FZEFZH “com.huawei.gaussdb.jdbc.Driver” , EiEEEEZEAIUrEIZ A
“jdbc:gaussdb”

public static void main(String[] args) {
/] Bk,
String driver = "com.huawei.gaussdb.jdbc.Driver";
/] BIREEZBATT . enable_ce=1FR R IFESEFETDEREEN.
String sourceURL = "jdbc:gaussdb://127.0.0.1:8000/postgres?enable_ce=1";
/] TEIMEZEBUSER. PASSWORDS BIECERFZ S,
String username = System.getenv("USER");
String passwd = System.getenv("PASSWORD");
Connection conn = null;
try {
/] hEkBEEN
Class.forName(driver);
/] BUERiERE
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
/] BIEBETNR
Statement stmt = conn.createStatement();
[ RERREERNSH
[ Wb ER2F SR, IEEEEAR 1 M5 TURIR] :
[ WNEBT— akskiMiE (£ EZSAMEBNE T AEREMEXS4: IBID. AK, SK)
conn.setClientinfo("key_info", "keyType=huawei_kms, kmsProjectld={IRB D}, ak={AK}, sk={SK}");

/* Al
conn.setClientInfo("key_info",
"keyType=huawei_kms,kmsProjectld=0b59929e8100268a2f22c01429802728," +
"ak=XMAUMJY*****DFWLQW, sk=gabrO8Ix1Q4uB*******2gf80mulzUX,");
[NERRZ WEZAE ( ERFEZENENE 7T IITREEXSE: IAMBRS 81t IAMER
2. IAMAFER. ksS4, I8 )
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"lamUrl={IAMBRSS 2ttt} +
"iamUser={IAMBF{&}," +
"iamPassword={IAMFPZf3}," +
"lamDomain={l=S%}," +
"kmsProject={IRE}");
[+
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"iamUrl=https://iam.example.com/v3/auth/tokens," +
"lamUser=test," +
"lamPassword=**rrkkkak 1y
"iamDomain=test_account," +
"kmsProject=xxx");

*

/| EXEFHRERR: anklAERHEEF, TRITHS

| EREEESANRNE T IIMREGNI T SH: KMSERSSSaithik . Z4HID
int rc = stmt.executeUpdate("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE =
huawei_kms , KEY_PATH = {KMSHRS3281thit}/{Z5AID}Y, ALGORITHM = AES_256);");

/*
KEY_PATH7=fl: https://kms.cn-north-4.myhuaweicloud.com/
v1.0/0b59929e8100268a2f22c01429802728/kms/9a262917-8b31-41af-a1e0-a53235f32de9
MRFE: TEERMFEZBME, BHRSEERHEFMEERR, MITAEEREBEEBIEXES
FEEEES, BELEIRE

MH%RAS 01 (2024-10-31) WA © EARTERABIRAE 13
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12 KEY_PATHIgZZNiESE: (FFAISE ) b “SQLE®E > SQLEE > CREATE CLIENT

MASTER KEY” &15

/] 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));");

RN ¢

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

/| EFNNER

ResultSet rs = null;

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

// BBRINZEZ

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

[/ BIBRFINNZ RS

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;
}
}
AR
o (EFIDBCREESHIEER, — M EEEENKMN—MERE, B, FELETETRE
SEPR.

o (FAIDBCIREZASHURERN, AEconnection}IZSEEHIEETE, HEFiFERisvalid
FiEfRiEconnectiongEISIFA TR EMNESIELIE, HHFHEEFRIESH
refreshClientEncryption91 (BUIAEN1T), EREFIHREESEIRRST,
refreshClientEncryptionZ2#mI LIS E A0,

A isvalid J5iERIFTEFE

// BlEEEREconn1
Connection conn1 = DriverManager.getConnection("url","user","password");

/] FEBS— PR conn2eh Rl Pk TR

// conni@ L iEAisValidmIFiERF, RlFrconn1ZEHE=F
try {

if (conn1.isValid(60)) {

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

} catch (SQLException e) {
e.printStackTrace();
return null;

}

PTESFEEXEE

HUREEEREEPgConnectionZ BBV FMEMEZE ], LN @BESHIBENZSEER
MHITEER , BEEIREIEEN(E, &idschema.table.columnikEI =33 N AIINZES
HiREEHFRREIESEE,

SHSRRZS 01 (2024-10-31) WRINERE © ARITERARBIRAE 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;

SASRRZS 01 (2024-10-31) 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,

SHSRRZS 01 (2024-10-31) WRINERE © ARITERARBIRAE 16
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GOIRFNZIFESHIBEIERIRIE, TEREESIFIESHenable_ce, FRITERIFTR
INt5xE-tags=enable_ce, FHAREEE9GaussDB-Kernel HEREEMRAS RIERFRA
S_64bit_libpg.tar.gzREFEEREINEERR, FRIbIHXRMEERER, HNE

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

/] SRENEUE R E R AR
db, err:= sql.Open("opengauss", 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

SHSRRZS 01 (2024-10-31) WRINERE © ARITERARBIRAE 17



=HUEZE GaussDB
FHgRa (& _V2.0-8.x) 2 IR BERSEEEN

// #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()

MH%RAS 01 (2024-10-31) WA © EARTERABIRAE 18
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N TON

5518

ﬁ:
Ek}
&t
48

(AR
SHIGoIKEICopy INEAIFIERLIR, (NEEERSPEIMRIFES AT,

2.5 IR SZEEE

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

1. {EMgsqlRT, @idTTens\key_info xxxiZ2 &
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}," +

SCRSRRZS 01 (2024-10-31) WRINERE © HARITERARBIRAE 19
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ﬁ:
Ek}
48

C;

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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1438 (&Erh_Vv2.0-8.x) 23 (EEE

ﬁ:
Ek}
&t
48

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

JEEIG) | HHEEED)

I
uIIF

4]

(&
il
o

AAETE

GlobalSign

GlobalSign RSA OV 551 CA 2018

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

ke

i
i
ki
I

ng
Wi

FEE

WA _HEES: SSHAOES LEERME, HEET LRSI,
R

2.6 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,
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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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(AR

R/ EEZIES “PITEISEImER” PERERTIRESRE, EItRE/ FiEdES
BERZ. JIBTREERIEMERAR, MASHREERTES. JIas MBS NEE,
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. DECLAREFFAZEFIIAME, BARSIFXIDECLAREFAYRENE
WITHEZ, BRAUUENTRENBESASE. BEsEckABER.
ASZtEgs_dumpdiE R ANEZFI R function T &1 o

AAFERHFEI P EIERFH .

ZhR A SRS BT IR ST i A 22

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
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vs)

X

R

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

3.1 KEEHUERE

3.1.1 XE=E8lEESE=ENE

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,

3.1.2 ROEFEA

FEPXIEAK (Table-Partitioning ) IBITEIEE KIERHE RS INESIE LIHD AEN.
EZEENZEST (HX) , EEBINEPXNERESD. TESEOREEREID
MSEE, AefgitFPEITSXEE (Partition Key ) HUREMFISURFIENISX, M
M RAERIBRERITARNES SN, EBEABNSX EHA#{TDDL. DMLIE

. NEFEBRNAERE, EOXEARFEGUT=ANSHEEES:

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
EMERE, URSXERNSHIRE, MARMBNRETIRIE, NMEDT

ERERYIE)

3.1.3 FURD K&\

D XRNBEER L ENEPEERIEN S KEH TS EEEnS, Fl—KLUA
foMonthfE A XiBRIZR, WE3-1AR. MRIUAEBERIISINRITREHNERE
FEBAIEWE (Full Table Scan) , YIRLABIAADKEEHRIHZE, PBAREH
EXRPWBRNHERA D XITE . SRANBIFEERAEITEERIKHIN L EHART,
TSR RPIHRAMEERASHIREAINR, ME3-2FTR.

3-1 PXFTRBIE

202101
202102
202103
2021
202102
202103
202101

202102

L= - - - T - D O - B Lt B
= I @@ m m O O m I

202103

3-2 X REFRAIE

43X Partition Pruning

select * from T
where month = "202101°

EFE

L= - I -
- I @ M m O 0o m ¥

3.1.4 FIED XizHEE

/ff?

\ -

202101
202102
202102
202101
202102
202103
202101
202102

202102

4
/?

2
—*

g

\:

g

202101
20210

202101

202102

202102

202102

202103
202103

202103

partl

part2

part3

select * from T

where month

202101
202101

202101

202102
202102

202102

202102
202102

202103

= 202101

\ oEaE

PDEREFARSIEIEESBERAEIE ( Data Life Cycle Management, DLM ) 127 RiE

MRS, #REGEREER —HRTEMENZE M ERSw P EEIUENITEN
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R, Hp— " EERARRD EMEEEIREm BRI UNE R FEEENERSE
MSREFSVEINR: BFREPERIBRIMEEHRERIR. TRALEERSHEREE
£, MAEELRNRIBEIERTREFMEERIRIR . MERENFHEE . BIBRVEIE
O AEEEFAYRER, RISHIEEEHFEARIZEEENAY.

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

3.2 P XRNA

X3 ( Partitioned Table ) IEERET R AN REIENBIZED X 2N E 5D X
D XREIFRHITIZES . NEIES XIBERERE—FKFES X ( horizontal
partition ) SREEH N . P XFEE T HIEENBEFOMRE. JSEMMTAY, F
ERNTFREFEREHIENSRERA . 2XAFIEER. R5IF0RSIBLRNRMSD
RENED, FEXEHIREXREEEEBMATR ERS L TERINAE .
GaussDBIZM T FEMIP XERIFY B, LIBEARUSHE=NER, AT O XER
RS BEIEERNEZRET, MAPRXSEBRN, Rt/ I FILELES XE
MARBLUGHFEBTE, TEEEEBANYININBREFENR . AEES
GaussDBH XEHEARLEMN AT AN SEBRANE:

1. SXREFFS: NERSRIERESL%R, MAEDXFERIcatalogfFEF TR
SEBSIVIESE

2. DRXERE: NDXERASHFHIEAREEE LR, NMESHDXEINTIRAMSFELL
NBEISIA IS R FIRER

3.2.1 EXHEE

3.2.1.1 X%k (83%)

SRR AEFAIIAIER, APYZRFTEMDMUEERNE. M. &. Su2E. BEE
F1EiE%=DDLET B HIEFPARTITION BYIE@HTEN, BIEERLINLAS7EpPg_class
EHHE—entry, FHparttypeFIAEA'D (—KDKX ) E's' (ZHKHPX ) , &
?Hiientryﬂsﬁziﬁ’ﬂ%o PXBREBEES—MBES, MROEREHAFHRE
o

1 t1_hashI—P—RKpXE, 9X3EEghash:
gaussdb=# CREATE TABLE t1_hash (c1 INT, c2 INT, c3 INT)
PARTITION BY HASH(c1)
(

PARTITION pO,

PARTITION p1,

PARTITION p2,

PARTITION p3,

PARTITION p4,

PARTITION p5,

PARTITION p6,

PARTITION p7,

PARTITION p8,

PARTITION p9
);

gaussdb=# \d+ t1_hash
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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

--Bift1_hash$ 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— "R pXE, oXZEEgrange-list:
gaussdb=# CREATE TABLE t1_sub_rr (

c1 INT,

c2 INT,

c3 INT

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

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

)

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

)

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

)

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

)

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

)

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

)
)

gaussdb=# \d+ t1_sub_rr
Table "public.t1_sub_rr"
Column | Type | Modifiers | Storage | Stats target | Description

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

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

3.2.1.2 9 (PXRFER. FoX)

3.2.1.3 P X

P XERPIMREFEIERIER, XMRMentrylBER{FEpg_partitiond, FNFH XY
parentid/ERIMEXEAE S X BEREpg_classEFHIOIDF

B: t1_hashA—P—RoX*E:

gaussdb=# CREATE TABLE t1_hash (c1 INT, c2 INT, c3 INT)

PARTITION BY HASH(c1)

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

)

--Eift1_hashf XY
gaussdb=# SELECT oid, relname, parttype FROM pg_class WHERE relname = 't1_hash";
oid | relname | parttype

16685 | t1_hash | p
(1 row)

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

16688 | t1_hash | r | 16685
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;

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

A
SEED XERMINRDEXEZIFES 1650 XHE, At RKERRF1IIDEE.

3.2.2 9 XRHE

PR EFEADDLUERIERE 'EIJH]LLJ_PARTITION BY EOINEEIEE, DXRIEHE
AT ES XEFPEIEND XEEHIRE RN, ENSXEREETE 1¢E’JRange SX/
Intervals> X . EFIEHEHTIREAIHash X . %?éﬁz}%zﬁﬂ’lmﬂ%

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

3.2.2.1 SEEISO X

Eﬁj\lz (Range Partition ) {RIEAEAN D KET S XERETCEISHIEMRSIEIS
X, BESXEEFERPHRERNSXER, BEELIE4E ( Date. Time
Stamp) fk éﬂli&iﬁ%qﬂﬁﬁﬁo SEES XBERME LS, ~OIT:

1. VALUES LESS THANB9IE &=

XJFMERBVALUE LESS THANRSIEERST, SEES XRIEAID KBRS 21516
o

- BAnXERAIANT:
gaussdb=# CREATE TABLE range_sales_single_key
(
product_id INT4 NOT NULL,
customer_id  INT4 NOT NULL,

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

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

)

PARTITION BY RANGE (time)

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

)

gaussdb=# DROP TABLE range_sales_single_key;

Hrhdate_2020025%~2020F2BHIHD X, BEESXEEMN20205F2H1H
F20208:2 B 29HHIEIE

BNMDXEE—1NVALUES LESSF8, BTFiEESXAYIEEE LR, 7:?:32
FTF 1z XEIEAEEISHINE FT— 12X, BE—1D X5, FrEs
HEBRAT— 19 XAIVALUES LESSFEIEERIFET TR ‘JL,UJHE&EQ
ENXMAXVALUEXHEZ, MAXVALUEERTR— 1 EILIRE, HiIFEeTFoX
AT OEMATREE, BFTE.

- ZBISXERHIAIT:

gaussdb=# CREATE TABLE range_sales

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

)
PARTITION BY RANGE (c1,c2)
(
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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;
(MARTY
ZHHXEI XMNEAT:
1. ME—FIFFIEELER .

2. MEBENRISEZINTF DX AERIFIAFRE, WEREBA.

3. MRBEANRNSEPIFTHRETIRNAFRE, NEEBENMEN TS5 X T—
SIHAFERIRN

4. WMNEEANEHIS KA F o XEFFRNLRE, W T— o XTI
START ENDIERRE
STFMERESTART ENDIEEIEDL, BRSNS XKD XERZSZIF15,
B0

gaussdb=#

-- gliEER=E

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

CREATE SCHEMA tpcds;

SET CURRENT_SCHEMA TO tpcds;

- BN XE, PXERIntegerscEY

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

TABLESPACE startend_tbs1
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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)

- BIE
gaussdb=# DROP TABLE tpcds.startend_pt;

3.2.2.2 RS X

B8 X (Interval Partition ) RILABE R BES XAI—FiEaf 1y EA, BtkZT
ERn XENX 2 XIS EE jjaﬂﬁimE’Ja/\ﬁj\lj x’EJ:BEﬂ]‘FBE{E, AEBHETIOKX
BKE, LFMENNSIEG B ?ﬁEE’J@J@%DF R, 8o XECIEIRRT
MEMEE—NEES KX, SRS XBEREEES XNSERAERS, $IEER
B RiZERENEIEBMeIEERSX . ’EAEIEMJ\EEITF hR 2SR XIE
SPXIEEEM FOR ., =T :

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

)

gaussdb=# DROP TABLE interval_sales;

BiARGIFeR, TGRS XIA2015FFI2019FLUFERNEMEIES X, HHIEEANE
3929 -01-01LA/SHOSURERT, BFBTHTSEE X Range P XM HiHR, £BmEIE—
X

’
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A EE
IEFR D XA IFHERRFI A EA/ATEREY, RIS/ RIFNEthRR , iFRIN
BERWT:

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

3.223 BHESKX

147553 ( Hash Partition ) EF M9 R E@ERIFEEEHIBMSEISK ., (RS
B NGaussDBINBIRFE R, 5 KEIUEBERAR (no data skew ) HI7E
T, BEEEEDKZTITNTHT, EHRANAIER. EILREDXETIS
RIEORRIRIIRIE S . I8HH KBS EES KN—FE T EMNEREE,

SEE MBS RAOMIE R R E MRS AR NS R, RO

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)

)
-FRSEEN 10005 X
PARTITION BY HASH (ol_d_id)

(
PARTITION po,

PARTITION pf1,
PARTITION p2,

PARTITION p99
)

LFiRBIFa, bmsql_order_lineRol_d_idi#{T 79X, ol_d_idFIE— identifiertt
FEREMNS, AEFAHENESERE—MIEHE LIX D . FRIGH D XRIER
STEH T RUIBN 2— MR PIEEREE . BELEMDXER, RTREHRESX
EeAIZHENR (E—. B NMEEEES ) , REBIEES XD XEEN T
SIS X, ENTEEBREEND XIEIESS, BT HSXENSZAM.

3.2.24 5IFRHSX

FIZR5 X ( List Partition ) BESEE SN2 KAMEAFAD XBIEEBRIEIIRKE
A TIMITREFRI D X . FIFRD KAYABAET LA ES S KBS I EiRHTS
X, AJUMNERFIAEXAEIRERITOEMER , WFREXEIIRFTID X
{8, AILMERERASX ( DEFAULT ) SRIHITEIRRIRT, XEFEARRSENHTE
PEATEASEMIER . THII0NT:

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,
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ol_quantity INTEGER,
ol_dist_info CHAR(24)

)
PARTITION BY LIST(ol_d_id)

(
PARTITION p0 VALUES (1,4,7),
PARTITION p1 VALUES (2,5,8),
PARTITION p2 VALUES (3,6,9),
PARTITION p3 VALUES (DEFAULT)

)
gaussdb=# DROP TABLE bmsql_order _line;

ERFIFAZEE BRI R D XA FEM, EF@ETol d_iddliliToX, BR%AList
D XPEZEIol_d_idRIRTREEESEEHITIRE, FMEFIRPIIEESHApIDX
( DEFAULT ) . #ELEIGED X, List7)RD XX KERII MR, T8 /EMRAY
BEFERERFERIEIID XS, ERUIRIIFRERSAED KEMITISHM, X5

;RT;&Z‘?{EﬁHHashﬁIXQ List., Hashfy K{FFERRMIET R . AMAXAEIEEHITH

(AT,

A EE

FIRD XS XIBRSZHF165 . MRDEXEENN1F, FHXENXEIListFIZRFHY
%&;gﬁzﬁﬁgﬂNULL{E; MRS KBENNZT, FORXENIIListTIZRPAKEE
TFENULLE,

3.2.2.5 "X

— 753X (Sub Partition, tBIEEHX ) EEAKIES XERRES, BRET—
MERESHEERHITOX, AEEREMEESHHIEEN D XE—SHD T
DX, BESKAAEFHSRETIENZEFE. BN 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,
c2 INT,
c3 INT

© © N Uk~ WN

)
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)
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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)
)
PARTITION p2 VALUES (3, 4) (
SUBPARTITION p2sp1 VALUES LESS THAN (5),
SUBPARTITION p2sp2 VALUES LESS THAN (10)
)
)
DROP TABLE t_list_range;

--List-List

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

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

A EE
Intervalfy XE R CES XA—fuSFHF I, BRI RO XIFSHEN
Interval$X o

“RHRFRI—FD IR X REHRZHE15,

3.2.2.6 HXFRISSNRERIERERMN

fEGaussDBIIZELHIA, £ XEHUBRE NI IESFZELLIED XFRIGINS XEEHERS
BIFFE, ENEF LD XFIFGENEIRENTHEEZEM: (1) heap-insertEEiH
A; (2) partition-routingf? XEEEFNERS, ANE3-3FR. HAheapEFRIANE
Rtuple NEXI M heapZRAYEIRAFH HiZE D HBRNDXERLA, MO XEHEISBR
S XEEREItupleTTABARIRI MipartRelf|afR, HESXEHEEIRASIEA—HK. =
?Eﬁlzﬁﬁﬁ, FREZAEF RS RIBL—R D XS—EIRHIRIE, MNIEHE XA
R

3-3 EERL D XREIEFBA

_____________________________________________________

E XS EIRENACBIME =0T
1. pXFEEZFRHeapEiEA:

a. BEFEEML
b. heapHiEiEAN
c. ZEB[EANbuildiifk (HE3|)
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2. PRESXEH:
a. BEAEHREZRZEMNMK
b. IEHRIRMK, BIEHXFpartRelTIRFE . FIBRIRENEREIEFH
(1 5288

SRRt T EBIT SRS HIEEINSERTIEGATL, UPDATEIZSERIE S TER
SR EEHAITAF T DELETHE(EIAGHE#HITINSERT, FILLAUIEKINSERTIEGIH=

;38
FEIZEXE

% 3-1 BHEXZiE

BRI HE

IRIZAEINER3- 1R

List )

PXBH BHESEERE SCHIEIRER
SBESX (Range O(logN) HF— 4 binary-search3CHj
Partition )
iBE2 X (Interval O(logN) HF — 4% binary-search=CIj
Partition )
a2 X (Hash- O(1) HTF key-partOidI& 7 FELH
Partition )
FF5SX ( List- O(1) H T key-partOidaF &L
Partition )
X ( List/List ) o(1) + O(1) WBHE+HIEE
53X ( List/ O(1) + 0(1) =0(1) | IEHE+—_nEK
Range )
“ /X (List/ O(1) + 0(1) =0(1) | BFE+IEFE
Hash )
%5 [X (Range/ O(1) + O(1) =0(1) | ZHEHK+EH

— X ( Range/
Range )

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

“HEH —DEK

List )

X (Range/ O(1) + O(1) =0(1) | ZH&EHK+IEH
Hash )
— %5 X (Hash/ O(1) + 0(1) =0(1) | lBF+IBHE

— K% X (Hash/
Range )

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

BHE+ZHEHK

—#K%5X (Hash/
Hash )

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

3

B&E+s
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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,

3.2.3 S XEXRFEH

3.2.3.1 SIgnXF*E

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,

3.2.3.2 (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.

3.2.3.3 $7[X3% 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;

3.3 o XEE MM
(MARY:
AT Rexplain_perf modeZ&#{&anormal.

3.3.1 o XEIR:

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.

3.3.1.1 P XFEEHSEIR

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
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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;

3.3.1.2 S 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=,

3.3.1.2.1 PBE mfi&SEIH%
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;

3.3.1.2.2 SEULIBREISEIR
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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-> 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)

pezligi

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

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

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

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

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

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

3.3.2 P REFHRITHMN

3.3.2.1 Partition Iterator EFEf

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

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

gaussdb=#

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

PARTITION BY RANGE (a)

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

)JENABLE ROW MOVEMENT;

gaussdb=# 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;

RSN AR
1. GUCZ¥partition_iterator_eliminationFEfE, BMASEEIRERIFT—IHKX
iY, BirasMadeedd.
jHB&Partition IteratorE&FAZIF _ KD XE,

Xiscplan, ZFEPSgplanifs, WD XHEa = $1 (RIS ERATLABIRSEI—
MOXIEE) -

4. 37#5SeqScan. Indexscan. Indexonlyscan. Bitmapscan. RowToVec. Tidscan
8%

5. X¥177F, astore/ustorefFiE5|EE, H#FSQLBypass,

3.3.2.2 Merge Append

IpRTER

LD XFHITEFBHEFRS, BESQLS|ZAELIM A5 Eid Partition Iterator +
PartitionScanXd 3 XEMEE1TH, AEHITSortHEFRIE, XEFELUFIBHIESX
DEHIEEERIHITEBHIE, RAORDER BYHEFRIIEEEKS|, KB EEREFHIRIHE
ZHNTEFB . HINXERLE, BrinXKEIFSXFHEEFRITSREE, FIFR
Merge AppendBIHITHLHIH S XRATHEFAH
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ANl

73 XZRMerge AppendAIHATHLEIZRGIZNT :

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;
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 XZFEMerge 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))
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Selected Partitions: 1..5
Total runtime: 6.945 ms
(10 rows)

gaussdb=# DROP TABLE test_range_pt;

Merge AppendRIHATHRMMZNTFEEHRITHI,

ERRIRAREM

Lo XFARERZR AIndex/Index OnlyAT, ZziFMerge AppendifTHlEl
O XBERERKTFIRS, Z23FMerge AppendHiTHlEl .

P XES|2EBEMBE SbtreeR5 KT, Az3FMerge AppendiTHlEl
LSQLEBLMitFART, ZziFEMerge AppendifTHlE

YO XIFFEATUNREEFilter, AZ#FMerge AppendHiTHLH

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

o Uk wnN =

3.3.2.3 Max/Min

7S

LTS XFFHBMax/MinR AT, EESQLS|ZRISTI S 255i@id Partition Iterator
+ PartitionScand9y XEMESIMATHITSort + LimitI(E, MRS XEE5IH
#, TLENEN D KBEITLMIUEIE, TE8Max/MinfE, REESXEL#Sort +
LimitiE{E, XiFEDXELEMMSortht, AFENDXELIKEIMax/MinfE, FErlASortddy
HIESIROXEHEE, XAHRARIRD T SortFFHHE

Nl

X ZFEMax/Minffi=BIanT:

gaussdb=#

CREATE TABLE test_range_pt (a INT, b INT, ¢ 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)
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gaussdb=# EXPLAIN ANALYZE SELECT min(b) FROM test_range_pt;
QUERY PLAN

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

(14 rows)
A IERT BRI/ NIRRT
B

gaussdb=# DROP TABLE test_range_pt;

FREINRAREG
1. YHRIFEEIFAIndex, Index Onlylt, ASziEMax/Minffifk.
2. YPXES|LIENE SHBtreeRS BT, AZiEMax/Minffilt.

3.3.2.4 P XESNEIEERE

IR

SRS XRBAIBIENIME, MRENEENES/SH/FENFEHREE, 28w
XFINSERTEFHITHITAL ( FastPath ) . BILABIIHATITRISRHIMZ EitA 7T
flt, AARMITIMRT InsertitXBI&H B FastPathXiE=F .

ANl

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)

--INSERTHS/BHFIE, #iTFastPathifitt
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gaussdb=# PREPARE insert_t1 AS INSERT INTO fastpath_t1 VALUES($1 + 1 + $2, $2);
PREPARE
gaussdb=# EXPLAIN EXECUTE insert_t1(10, '0");

QUERY PLAN

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

—-INSERTAFE, FTixHiTFastPathifift, EARERITEELR

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;

FREIRAREM
1. HZHFINSERT VALUESIET FRIITINE, BVALUESFRIGHEIRAES/S8/
2. AXEHHAES.
3. AIFUPSERTIEGRIHMITHAL -
4. TECPURRIEARIARTBEIRISBIFAVEF o

3.3.3 9 XZE5|

PXFE LR I HE=MEE:

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

3. Local Partitioned Index

HaiiGaussDB3z1&Global Non-Partitioned Indexf0Local Partitioned IndexZ£EIZ&E
5l

3-4 Global Non-Partitioned Index

IRRRRNEEEEEEOO00000000

Index

partitioned | REOCINEAN OEOOE0E
ables
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3-5 Global Partitioned Index

] EEEEEERE | | 000000000

Partitioned
Indexes

vy l L vy vvyy
paritioned | INECONOEE| |INOED| |JEOOEOE

3-6 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) ,

MH%RAS 01 (2024-10-31) WA © EARTERABIRAE 59



Z=EEE GaussDB
$5iERs (& Vv2.0-8x)

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 ESKRS|

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;

3.3.4 SXERFIHER

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

3.3.4.1 REAESIHER

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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A EE

o DXIFFIHERREEEARZIFdefault_statistics_target HREFIIGS

o]l
o GRS XFHBAIIE

gaussdb=# CREATE TABLE t1_range_int

(
c1 INT,
c2 INT,
c3 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;

o REXWERIHER

gaussdb=# ANALYZE t1_range_int WITH ALL;
o BEDRXEFIHERE

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| 1 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;

3.3.4.2 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: XFIFRSKINE
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;

- EISEESXp_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)

- EIESEENXp_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)

-- MRS X
gaussdb=# DROP TABLE test_default;

34 S XBE

S XBY BINGER D XERMN—FEENIGE ., HDMLILSS (INSERT. UPDATE,
UPSERT. MERGE INTO. COPY ) $FiSHiRL A LE R EBRUT—HD XA, SBxhtl
E—ESX ., o, LApartition/subpartition for partition_valuefA = EIiEH 2
£5|0Y, BEENDXAEFE, HESEmMIE— P X, HeFeEsXB5)
T BISERSXBE B,

3.4.1 RS XBsh E

SEESXNET ERERSX . A CESXE B, SEELIES XATEA
BIEEINTERVALFT . HElRF—RERoXE, BRZFRESDXHEE,

-- QS XFRFHEEINTERVALF ), RAFFEESXBaY E.
gaussdb=# CREATE TABLE interval_int (c1 int, c2 int)
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PARTITION BY RANGE (c1) INTERVAL (5)

(
PARTITION p1 VALUES LESS THAN (5),
PARTITION p2 VALUES LESS THAN (10),
PARTITION p3 VALUES LESS THAN (15)

)

SEAMELEZLERZIEGREES XY, REMEIE— DX, #ioXKASEE
EXH L= EEEFIINTERVALERTE o

- S XEBEAEIE23, BHtIES Xsys_pl, PXBEENXA[20,25) .
gaussdb=# INSERT INTO interval_int VALUES (23, 0);

- EETRAI

gaussdb=# DROP TABLE interval_int;

3.4.2 3R XBhH E

FRIERSXNBEN BINEE, FEECIESXEHEEAUTOMATICKEF . FIRDK
Bl B F— RO XKD XBE0 B.

(1 iR
o EMIIRSXHIEY RINEE, ERSXEFRHRFEESHKBENIDEFAULTIISX o

o (EASIRSXAIB RINEE, FEEBRITHKI, BREAST BROKITHASHO KRR
1800, sNmdlsS1ERE .

3.4.2.1 —Rkp KRB B

FF?J%%‘I:E’JEE}JH“EI}M, FEFCE—RIIRD XEIEEAUTOMATICKE
F, —RIFRSXEXBI BTSSP XE,

flan, elE— N IFEMT RRITIRS XER.

gaussdb=# CREATE TABLE auto_Llist (c1 int, c2 int)
PARTITION BY LIST (c1) AUTOMATIC

(
PARTITION p1 VALUES (1, 2, 3),
PARTITION p2 VALUES (4, 5, 6)

)

HIBAHIELTEZLRZIEENEES XA, SEmEIE— M FHL X, FioXASEE
TEMXHEkey,

- D XEBEAEIE, BHtIESXsys pl, DXENFIVALUES (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;

3.4.22 “RpXERE B

S R n XEREY, ATLAERIEYIERS XENX LIEEAUTOMATICKES, LISZE—
PXEN—RBEoH B/ ZRET R, ZRINEXSXEXB BRIFRIS IZ%L

o BIETROXERN, FRE—RDXEN EIBEAUTOMATIC, LISZHF—RBEIT
=

gaussdb=# CREATE TABLE autolist_range (c1 int, c2 int)
PARTITION BY LIST (c1) AUTOMATIC SUBPARTITION BY RANGE (c2)

(
PARTITION p1 VALUES (1, 2, 3) (
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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)
)
)
HIEAYIELTELEZ EEEE— RS XA, sBmeIE— I HII—RKDI KX,
— KD XASEEEN NEkey ( FEIENNAFOXEE) , ETEEEX—
LEN"RHKX,
—— RS XEENEIRS, RAMBEN—RPXp1. piUBEFAEE9, FRUBMEIE— N FI—RHOX
sys_p1, D XENXIVALUES (9)
gaussdb=# INSERT INTO autolist_range VALUES (9, 0);

X—IRE SN TS EMN
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 BIETRHPXERN, ARHXEN LIEFEAUTOMATIC, LIS RKEmT R,
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)

)

D3

SBARELEZLRIEANESE RO XA, SEMNAI—RS X TEaIeE
{g’;‘%ﬁﬁ’\JZQ&ﬁj\IZ, RS XAGTEIE N S FEkey ( FEUEXIRIAIHT 2 X 52

~ZRSREHBENSIR, EAMEN RS RORETFEE0, MUEHE— MRS K
sys_sp1, XENIIVALUES (0)
gaussdb=# INSERT INTO range_autolist VALUES (4, 0);

X—INEE SN T arSFMN
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 BIETHRHXEN, T—RK/ZHEDXEN LFEIHEFEAUTOMATIC, RRZIF—
KEY R/ —RET R,
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)
)

- SRBRAMELTZELERIIEENEE—ROXE, SEMIIE— T HI—RS
X, #i—RoXESEEEX mEkey (FEENNAFHOXEE) , HFTES
EX—EEENX 958keyBI — KT X o
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—-— R XEB/AEIES, EAMBIN—RHPXpl. p2lIREFAER9, FRLUBEIE— NN —&K
PDXsys_pl, DXENHAVALUES (9); BT "R XEEAEIRE0, RAMBHNZHS XABEFFR
880, FUSERN—R5I Xsys_p1EX— M "2 Xsys_sp1, BXENHIVALUES (0),
gaussdb=# INSERT INTO autolist_autolist VALUES (9, 0);

X—INEE ST omSEMN:

gaussdb=# ALTER TABLE autolist_autolist ADD PARTITION sys_p1 VALUES (9) (SUBPARTITION
sys_sp1 VALUES (0));

gaussdb=# INSERT INTO autolist_autolist VALUES (9, 0);

- HBEANHELZELEIIEEMEE RO XIS, SEMNA—KSXTEED
BIEE— NN R DX, RS XETEEEN HEkey ( FEWEXTRAFHD
X#HE) .

-ZRHXEBAFIE0, EAMNBINZRS XNBERAEE0, FRUABMIETRS Xsys_sp2, 7
XEMVALUES (0)

gaussdb=# INSERT INTO autolist_autolist VALUES (4, 0);

X—INEE ST amSEM:

gaussdb=# ALTER TABLE autolist_autolist MODIFY PARTITION p2 ADD SUBPARTITION sys_sp2

VALUES (0);
gaussdb=# INSERT INTO autolist_autolist VALUES (4, 0);

-- B
gaussdb=# DROP TABLE autolist_autolist;

MR

R XFRMFIFRS KB RITHZAUTOMATICKEFREE B0 :

o EE—RHXEIEETAUTOMATICKHER, MNZIHF—RSXE R, AZEFE"HPKX
Bz B, BREEXNE—RKo XEBENDEFAULTSX

o EETRHKXEIEE TAUTOMATICKHEF, W ZHR P XET B, 725 —RnX
MBI E, BAREENE RS XIEEADEFAULTSX o

o EBEE—RNXIHKHS XERAIIEE TAUTOMATICKHEF, NRENSIF—RKD XFIZHKD
XBEmYE, —HKho XEBEN "R XIBEHITEENBDEFAULTS X,

3.4.3 FR/X}ASXBE& E

BRI LUBITALTERAR S KX E IR D XEFR/F A0 X BEahi BIEE, X—IR(E
£33 X FIFHESHARE_UPDATE_EXCLUSIVEZR IRV, 5E#MDQL/DMLIVESEAR
=N, {E5DDLSESHEEHIR. EDMLIISMABD B X, he528K. AE
FKABA T REFIES WERBHZIT

3.4.3.1 FE/XAeES XBahY B
{EFJALTER TABLE SET INTERVALEILAFRB/XFATCE S XBY B,
Fign, FEEESXEMTRE.

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)
)

gaussdb=# ALTER TABLE range_int SET INTERVAL (5);
AR
o FEEESXB RERD XERABEFED KBEIMAXVALUERIS X o
o AEEESXBMT BRXGF—RIKE. BIISKXKE,

STRERA 01 (2024-10-31) IR © ERRBRABRAT 70



Z=HUEZE GaussDB

ftttEm (&t v2.0-8x) 3 pX*E

KRR KB E.

gaussdb=# ALTER TABLE range_int SET INTERVAL ();

-- BRI
gaussdb=# DROP TABLE range_int;

3.4.3.2 Fia/XxA—85IFSX B B
{SEFHALTER TABLE SET PARTITIONING AILAFFRE/FZF—RIIEFS XET R
a0

FE—RIFDXERE E.
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)
);

gaussdb=# ALTER TABLE list_int SET PARTITIONING AUTOMATIC;
&

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;
AR
HABE—RIIRD KB BIBEER—RDRER. —RDKPREFED XBES
DEFAULTEIS X
KHA—RINFDXEREDT B

gaussdb=# ALTER TABLE list_int SET PARTITIONING MANUAL;
A

gaussdb=# ALTER TABLE list_range SET PARTITIONING MANUAL;
BRI

gaussdb=# DROP TABLE list_int;
gaussdb=# DROP TABLE list_range;

3.4.3.3 FR/FA—RKINEFESX B B
{EFJALTER TABLE SET SUBPARTITIONINGHLAFFR /XA = HKFIFES X B EBIN

ab
BEo

fan:

HREZRIIFSXET R,
gaussdb=# CREATE TABLE range_list (c1 int, c2 int)
PARTITION BY RANGE (c1) SUBPARTITION BY LIST (c2)
(

PARTITION p1 VALUES LESS THAN (5) (
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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
FREZRIIZRS KB RER RS KPREFAES XHE{ENDEFAULTIISX
o XHA”RIIFRDXB .

gaussdb=# ALTER TABLE range_list SET SUBPARTITIONING MANUAL;

--BIERp
gaussdb=# DROP TABLE range_list;

3.4.4 Ba¥ BH XAICIER

PXEMT EE— ) EHERNERE, LDMUEBAINEIELELEDEENIEESKX
BN EXRSIEEND XAEFEN, SMARGESIITAKEMN B, X—J1E
WD XFEIEERNIE, SHibHDXDDLaSEEEE ., RERIREE, I
RS TRAFREER TN,

FLERiass 23z
____““"“““““““““_ ______________ EFFRT
ﬁﬁﬁm I - l’EIﬂDDi’fvm Eﬁ[lﬁil—f.ﬁ Iﬁmi%m{h
B A E
ERHEHR

S XBET BT AR T:

e EIDMLIESENY BRIDXASZIFOLR, BIHaIESERE, HENSXEKA
F1E. JUBESEERSEPG_PARTITIONEEHENSX .

o EIIRIESERSIMABMNY ELXES, £EERSIEEZRELDZR, HENSKX
AT (RERRAEMEBI BOX2ZE) , UAsEAEE (REREZRS
EABY BOXZET) . JLABISEIRRSFRPG_PARTITIONEEFHEN D
EO

o PDXBEMTESEMSXDQL/DMLIESERRE, ZHFXHEEWSHHE.

o DXBMY EBIERELRINMNE, RASTHAFPREERATRN, XFST
HFEEDML/ S ERS SR A S K Bahl BiZSIHA .

o SDXBEMYEIESHXDDLER, EEEMEERITHXDDLEXRIE, WX
SEIEFEDML/DERS W SHA S X B B, NEHBE; BEEMEERT
DML/ 3EER5 W3S X B REKRER, UAKEEISFZENSXDDL

W5,
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B

HBor=ToXBi BRASERESANIT, BIRBARSESA, WIHAX

B IERRE ., BRI

o [ERTAAFIES KXo HbEIASE S SIEREGHEIT R RIEER
max_concurrent_autonomous_transactions, @
max_concurrent_autonomous_transactionsig &40,

o DXFR/RDXABHIAMESZCIEE,

o FSESAEITENDXERAIDDLIEE, WIIERMAEGFESSMAIH, EEAE
BESHED KAE.

Bz RO X LUBE LA TR el

o DMLISESSHAUFIREE, TENEIIEEERSK, RENEETMNECIE
— DX, BE#Ho KBNS NETE.

e  LIPARTITION/SUBPARTITION FOR partition_valuefA OIS E K|, EiSE
D XAEFEE, WERAEEFRNEIE— NS X, BEFSX EEIEDER
E18

3.5 P XFTIZHETE

DEXRZHEEECESXEE. PRREE . SRESIEEMD KRS HESFF

o PDXEE: IRHXKDDL, SIEHIE (Add) . MER (Drop) . 33k
( Exchange ) . &= (Truncate ) . 9 (Split) . &3 (Merge ) . &
(Move ) . E@8 (Rename ) 87,

A E=

o WFIEHELKX, RS XHENTELSHEEre-shuffling, tZEIGaussDBARZIF
EHHashD XEZEANRIE, SIEHIE (Add) « #iB& (Drop) . HEI (Split) «
BFF (Merge ) 1X4Fh,

o RO RHIETERHRESFSGlobalZE5 |53, ATLAETUPDATE GLOBAL
INDEXFaIREZLEFHGlobalE5|, SIEMIFR (Drop) . i ( Exchange ) . 5=
(Truncate ) . 9°Z (Split) « &F (Merge ) X554,

(AR

o KED 4 XDDLxz#Fpartition/subpartitionfpartition/subpartition forfgED XM Ex,
BEREREES XS, BEREEESXEXCERE—2XE. iR Kpart1HSE
ElEN[100, 200) , BRApartition part1FIpartition for(150)iXFAHEiRZZEMNAY.

o AEDXDDLAYITRINEAERE, BFERITHXDDLIREFBErS XSHiE, AFH
SIHEERM AR SR, —fRm=, 58 (Split) « 53 (Merge ) AIHUTRIMNIT
AFHEWSXDDL, SEDXKAIANEMER; X4 ( Exchange ) BN ERRET GlobalZ3|
E"J;Eﬁiﬂlvalidation*ﬁﬁ; #zh (Move ) RORCINIREITFHEERI/O; E AR5 XDDLATHATHANER
R

o HDXFREME: RTMWEASERIIBEI, BIFHE/XADXFTIERRITIEE .
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o PXERSIEE: FAPRERS/RIISXAAA, HEFEFTHANRSI/RSI
2X, HINBRT 5 XEERESHAIGlobalR5 I KA= .

o PDRRUSHANRF: FHXHKEDDLSSZXDQL/DMUERTARS XA, i
EPTEERF A

3.5.1 FilEo X

RRALEEEMND XERPIIGHX, REPFIISHHT. BRISMHHXEZF
A9 X _EBR/91048575, WRIAR]T EIRMAEEMERNS X . RINHEEEES XS
FREFRIFE, PXFRERAARFAED (2EXE *3/1024) MB, 2 REGRAREARR
KX Flocal_syscache_thresholdf9{E, EITAFEERREEHS =ELAMEMINEEEHR.

A EE

o MBS XABEFRTHASHOX L.
o FMBSXAYRER LRIDERSIBM

3.5.1.1 @R XFEHIES X

{EFHALTER TABLE ADD PARTITIONAILUE S XKFINAIME S XENREE, FEHSX
N EREVRAKRFEHIRE— DX LERE,

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

ikl

HEED XEEMAXVALUES XBY, ToiE#iES X, AJLUFERALTER TABLE SPLIT
PARTITIONSESHEINX ., RIS XEHERFEEENE D XERRIE/FERIND
XpER, B2 RS RKESEISK.

3.5.1.2 MEfRD XEFHIEHL X
AZ#F@ITALTER TABLE ADD PARTITION# S MEfE N XEFIESX . HUAFIEAR
EBEMEERSXEFEEN, HiEESBmREERS XAINTERVALERIE— S
EO

Blan, XiEkEaXRinterval _salesEENIITEIER, BiEESEIE— DX, oKX
SEEJ9['2020-07-01, '2020-08-01"), [Ef@5 XAVHTIES X an2 Msys_p1 FFHIAELE o

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

3.5.1.3 @MFIFRD XFFHIESX

{SEFHALTER TABLE ADD PARTITIONHLATEFIER D XEAFIE DX, FEoXA9KzE
FEE5EBEM T 1P XIINEEES,

fFlan, XFFES XElist_salesHiE— N X,

ALTER TABLE list_sales ADD PARTITION channel5 VALUES ('X') TABLESPACE tb1;
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ikl

HIED I:?,%ﬁDEFAULTﬁg\I:ET T EFED X . aJLAERJALTER TABLE SPLIT
PARTITIONSSHEISX

3.5.1.4 @RS XEFMME—RHKX

{SEFHALTER TABLE ADD PARTITIONHJLATE— KD XEFFIE— P —RK DK, XMTH
TLMEBRE—RH XFEEHIRANGESZELISTRIIE R . 2051 YA?E#—J%:‘ETEEHHT
7 EEM MEIEESARIEE M BT — R X; tzu%z ME—ROXT
RERIPZRSXEN, NERESEmtIE—NRANZRD

Ban, -k XFKrange_list_salesiiE—P—RKH X, HE FEOIENN

X,
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01")
TABLESPACE tb1
(
SUBPARTITION date_202005_channel1 VALUES ('0', '1', '2'),
SUBPARTITION date_202005_channel2 VALUES ('3', '4', '5') TABLESPACE tb2,
SUBPARTITION date_202005_channel3 VALUES ('6', '7"),
SUBPARTITION date_202005_channel4 VALUES ('8', '9")
).

R EXT Ry XZErange_list_sales I THIE —R 5 XIRIE
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN ('2020-06-01")
TABLESPACE tbT1;

FEX#T A5 TFSQUERIZE M .
ALTER TABLE range_list_sales ADD PARTITION date_202005 VALUES LESS THAN (2020-06-01")
TABLESPACE tb1
(
SUBPARTITION date_202005_channel1 VALUES (DEFAULT)

)

ikl

HORpXEN— J%:‘I: SRR AHASHAT, ASz35BIFALTER TABLE ADD PARTITION
OIS —R S X

3.5.1.5 @K XFEHIE_RZDEX

{sEFALTER TABLE MODIFY PARTITION ADD SUBPARTITIONATLATE RS K FEAHT
B—N"RoX TAYLMERE KD XEMHIRANGESELISTRIE R .

BN, =k XFKrange_list_salesidate 20200431 —N K H X
ALTER TABLE range_list_sales MODIFY PARTITION date_202004 ADD SUBPARTITION date_202004_channel5
VALUES ('X') TABLESPACE tb2;

ikl

BT R O XEN RS XFEEAHASHAT, &< ihLﬁALTERTABLE MODIFY
PARTITION ADD SUBPARTITION# <1 — R4S X o
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3.5.2 flpRr X
FAATETLUERRRS RSO EBRATBNSR . MEsRITUEHEES KEak
S KB T »
A R

o MRS XABMERBFHASHD X L,

o HITHIBR D XSS (#FE5GlobalR5 1%Ly, FJLAEIZUPDATE GLOBAL INDEXFH]
KEIZEFHGlobalR5|, ERFBITEZEGlobalzxR5],

) ﬂ%ﬂliﬁiﬁlzﬂa‘, MR 1ZH X EHFENETIADXSEES T, WESKEMIERD 2
/\g o

3.5.2.1 W—Z D XFEMERD X

{SEFHALTER TABLE DROP PARTITIONATLAMBRIEES KFEAMHIT— NP X, XNMTH
HJLUWEREEESXE. BRDXE. JIEXSXEL.

BN, BT ES XZMESEE S XFErange_salesfs3 Xdate_202005, FHEH
GlobalZ5]|,
ALTER TABLE range_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

FE, BiIiEED XEFRRBISTE D XZFErange_salesH'2020-05-08'FFXI M AIHD X o
HF A UPDATE GLOBAL INDEXFA, H{T1%Z#</EGlobalE5 &L,
ALTER TABLE range_sales DROP PARTITION FOR ('2020-05-08');

gkl

o UPXERE—NHXATS, AZIHEBITALTER TABLE DROP PARTITION# SRS
X,

o YUPXFENBHEDXER, AZIFHBTALTER TABLE DROP PARTITIONA SRS
X,

3.5.2.2 WK XFEMF—HR DX

{EFHALTER TABLE DROP PARTITIONALAMIFR — Rk KFRAI— P —R DX, XNMTH
ALUWERE—R D XERIRANGETHELISTIER . FIEESEXNM—RPX, UK
—R S X THIERE Z Ko XERMIFR

Bign, EigtEE D KEZMBE R XFErange_list_saleshI—#k 5> Xdate_202005, FF
BE#GlobalZE3],

ALTER TABLE range_list_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

&, BIIiEED XEFRMIE—HD XFErange_list_salesH('2020-05-08") i K AT—
TKHX, BFAFUPDATE GLOBAL INDEXFA, #H{TiZm<EGlobalZE3|&%EM .
ALTER TABLE range_list_sales DROP PARTITION FOR ('2020-05-08');
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ikl

o HTRPHXERXRE—N—RDXAS, FZHHEITALTER TABLE DROP PARTITION®R
SHIF—R DX

o HTRHXFMN—RDXKEEAHASHES, RZIFBIALTER TABLE DROP
PARTITION#ZSHIR—HR DX o

3.5.2.3 W R XERR_ R DX

{EFBALTER TABLE DROP SUBPARTITIONTTLAMMBR R H XFH— D ZHKH X, X
TARILMERE S X B IRANGESELISTRIER

flgn, BFEED XEMR Ko XZFKrange_list_salesfI — DX
date 202005 _channell, FHE#HGlobalZ&E5|,
ALTER TABLE range_list_sales DROP SUBPARTITION date_202005_channel1 UPDATE GLOBAL INDEX;

oE, BTEES XERMIPR—HKo XZFKrange_list_salesd('2020-05-08', '0') FARI KL
MRS X . BFAEUPDATE GLOBAL INDEXFE], HiTiZa<EGlobalEE|44%k
o

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

ikl
o I _R{HXFAMMBFHBEIRD XIE— N "R XA, FZIFEITALTER TABLE
DROP SUBPARTITION# IR — DX o

o HTRHHREM_RPREWHIHASHET, FZiFHETALTER TABLE DROP
SUBPARTITIONA SR — R X .

3.5.3 TS X

RPALMER RS KRS FRE D X SEBERREIETRITER . 320D XA LARE
BHIRESN/SHHXER, LMHIESINEIBRT. EWSTRmR, ERKIES
XELEMSAERREZ . ko XKAILIBTIEES RE5E D KEFRHT.

A

o HITXIMD Xap S FEGlobalZE5 |3, RILLUEIZUPDATE GLOBAL INDEXFH
kREIZE#HGlobalZE5|, sxERFBITEEGlobalZzs|,

o TS XAY, BJLAEREBWITH/WITHOUT VALIDATION, EIBEERIGEEE
HIBHEBFRS XA XEARMN ( BHAKRE ) . HUBRKREEIFERA, R
§56%1%3TIQE9§SZ$EE3:E$/T\§J\IZ , BAJLAERBBWITHOUT VALIDATIONZRIZ S A 1A%
BEo

e TILAEEEAWITH VALIDATION VERBOSE, ItHI#iEESRK T BRNE—T, BR
BEB IR KD XBLIRMUBIERE, BwARSXENEMS XY, EBHT
EBERSBiRn XA,

N, LHNTHXENX NE BEFRexchange_salesfIEIEDH, HEDKX
DATE_202001F0& @K exchange_salesff3z#, NIRIEERBFENA R, FEUT=
T A:
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e EHEAWITHOUT VALIDATION, #iBE2Ef3ciE 5 XDATE 2020015, HF
'2020-02-03', '2020-04-08' i B> X DATE_202001855EEL05E, [ELellsSaTae
SHMEE,

e EHEEWITH VALIDATION, H3F'2020-02-03', '2020-04-08' FNHE DX
DATE_20200185SBEIAR, HIEESLHENAYRS

e HABAWITH VALIDATION VERBOSE, #iEZES15'2020-02-03'FEASX

DATE_202002, ¥5'2020-04-0846E N5 XDATE_202004, BiSRITAIEIEISIRE
4 XDATE_202001,

-HERENX

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_salesfU¥UE S %0

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

MRZHIHTEATEBT BAD KX, I5AEHBEWITHOUT VALIDATIONIZRS X,
BB XARMN, SHHKRELEDMLISESERRE,

),
),
),
)

TR RAIE B RS X OB R &R
BERMSXAFIEHEER, MNIIRESETE—H.

BRID XAREGRE ST

BERRS D XKLocal R M EER, BXNERSIRIERT™E—E.
18

18

. KNP XAIRLIRDMEIER, BNNRYRIIEEDHE—.
KAALIZIRRTER
BFRMD XFREATLABISEIERS, TinaEslZR.

o
sz
=
sz
=
o e
=
. %
o e
=

3.5.3.1 J—R D XTI DX
{SEFJALTER TABLE EXCHANGE PARTITIONE LA —R 9D X EIZ DX o

Bign, BEiEES XA EED Xkrange_salesiys Xdate_202001F1EBxR

exchange_salesi## 1732, AHTo XERLE, FHEHGlobalzR5|,
ALTER TABLE range_sales EXCHANGE PARTITION (date_202001) WITH TABLE exchange_sales WITHOUT
VALIDATION UPDATE GLOBAL INDEX;

FE, BdiEEs XEEEE S XErange_salesF1'2020-01-08' Rt A XFNE B
ZFexchange_salesi#{T4%, H1TH XREFFFBAHEBins XLUROEIBEAEID
XENEMHP X, BFAtHUPDATE GLOBAL INDEXF4A), TS EGlobalZz
IS

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

3.5.3.2 W _ RO XEFZM_FHEX
{EFJALTER TABLE EXCHANGE SUBPARTITIONTI LAY /P X EZIE /P K o

flgn, BEEED XBE R XFErange_list_salesfI x5 X
date_202001_channel1f1&iEZexchange_salesi{73cia, FHTHXERR, HE
#GlobalZ&5|,
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ALTER TABLE range_list_sales EXCHANGE SUBPARTITION (date_202001_channel1) WITH TABLE
exchange_sales WITHOUT VALIDATION UPDATE GLOBAL INDEX;

FE, BIgiEES XEE %KD XZErange_list_salesH('2020-01-08', '0") it RAI—
K XFNEBFRexchange_sales (T4, HTHXREFFIERHEBIRD XL
BB D XERNEM S X, BFFAHUPDATE GLOBAL INDEXF4A, HiTi%ds
$EGlobalZE3 | &5

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

ikl
AEFFH R D KRN~ R D XZED X

3.5.4 50X

RAPALUERRED XAa < RIRE BT D XAVEE . SHIFRDXINEEEM, KaI7E
FEEDXIASMED XPRIEE, 5 XEEFIMIEHESRE . F=2 XL
BISIEES XBEE 2 XEFRHT.

A E=

PITBETH XIS a(FESGlobalE5 |1k, FJLUEITZUPDATE GLOBAL INDEXFAIR
EXE#HGlobalZEs|, EAFBITERGlobalZES]|,

3.5.4.1 W—RK D XFETZHKX
{SEFBALTER TABLE TRUNCATE PARTITIONTLUESIEES XEMMEAT— P X

Bian, BidiEES XB 5= BE D Xkrange_salesfy53 X date_202005, HEF
GlobalZ5],
ALTER TABLE range_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;

E, BdEEs KERSSTE S XZErange_salesd1'2020-05-08' FRXTRIAIHD X .
HF A UPDATE GLOBAL INDEXFH, H{Tizin<$EGlobalZEs |4,
ALTER TABLE range_sales TRUNCATE PARTITION FOR ('2020-05-08');

3.5.4.2 W _ Ko RFBEZ—RK DX
{EFBALTER TABLE TRUNCATE PARTITIONTLUEZE Z R P XEHN— P —RP X, EiE
FEEBIXN RS X FHRE — Ao XEHTEE.

flan, BdiEEs X&E= "k XERrange_list_salesfy—Zk s Xdate_202005, F
E#HiGlobalZ3],

ALTER TABLE range_list_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;

&, BIfEES XEFREE KD XFErange_list_salesH('2020-05-08") Xt Kz Ag—

F X, BFAHUPDATE GLOBAL INDEXFH], H{Ti%in<EGlobalZ=s |45,
ALTER TABLE range_list_sales TRUNCATE PARTITION FOR ('2020-05-08');

3.543 W _FKpXFBZ_HKHDKX
{8EFJALTER TABLE TRUNCATE SUBPARTITIONAILUEE — R XEN— N _HPK o

STRERA 01 (2024-10-31) IR © ERRBRABRAT 79



Z=HIEZE GaussDB
$5iERs (& Vv2.0-8x) 3PXE

flgn, BFEES KRBT Ko XZFErange_list_salesfI — KD X
date 202005 _channell, FHE#GlobalZ&E5|,
ALTER TABLE range._list_sales TRUNCATE SUBPARTITION date_202005_channell UPDATE GLOBAL INDEX;

E, BIIEES XEREE _ R XZEKrange_list_salesH('2020-05-08', '0") FAXT L
R PX. HFAEUPDATE GLOBAL INDEXFA], HiTiZ&<5GlobalZ=E|44%k
o

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

3.5.5 DE|SX

BRPALUFER RS EID XSS RE— NP EDEIAFE I NI X . B XEIEX
K, HEBEEEITEMAXVALUERSSEEIS X /DEFAULTRYFIR S X #tEoS XAT, aILAEE
PITIZIRE. DEIDXTLUEEDEIRE— 1D XDEABINFHOX, BallARIEE
PEISE— NP RERDEAS NP, PEISXALUBITIEES XEeE D XERH
7o

A EE

o PEIDXABHUHERTFRESIX L,

o ATIF —_RKhH XEN—RDXiHITHE,

o HMITHEID XS e(#FESGlobalZE5|%kL%, RILLUEIZUPDATE GLOBAL INDEXFH
XREIZE#HGlobalEs|, HERFBTEREGlobalES|,

o NEIMBFRPTXKMRBRBEL LRSI, ZPRAZIFDE

o DEIEMFHHPK, FJUSESXEZFHEE, tLiEsXp1H5Elap1,p2. (BEIERE
AEERERIEEREND XMAR— 92X, XEo I ES Xp1&E
i«@! E‘ﬁ's.i%%mDQL/DML'DDL#ﬁO

3.5.5.1 IFEEDXFESEISEX
{SEFALTER TABLE SPLIT PARTITIONA A BEID XEDEIDX

BN, BIgEE D XErange_salesHy73 X date_2020015%E XBEA['2020-01-01',
'2020-02-01") , ATLMEESEI'2020-01-16"155 X date_202001 D ERIFNHDX, 3
EiGlobalx3|,
ALTER TABLE range_sales SPLIT PARTITION date_202001 AT ('2020-01-16') INTO
(

PARTITION date_202001_p1, --5—/\43X_ERE'2020-01-16'

PARTITION date_202001_p2 --85-45 X EF=2'2020-02-01'
) UPDATE GLOBAL INDEX;

&, TEENEIS, B9 Xdate 2020019 EHRENHPK, FHEHGlobalEsl,
ALTER TABLE range_sales SPLIT PARTITION date_202001 INTO
(
PARTITION date_202001_p1 VALUES LESS THAN ('2020-01-1
PARTITION date_202001_p2 VALUES LESS THAN ('2020-01-2
PARTITION date_202001_p3 --55=1"9 X _E52'2020-02-01"
JUPDATE GLOBAL INDEX;

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

1,
1,

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;
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ikl

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

3.5.5.2 ¥afRn XELEISX
WHEfES RES S KNGS SEESREER.

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

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

prod_id NUMBER(6),

cust_id NUMBER,

time_id DATE,

channel_id CHAR(1),

promo_id NUMBER(6),

quantity_sold NUMBER(3),

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

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

)

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

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

3.5.5.3 WFIFRSXFEDEIDEX
{SEFBALTER TABLE SPLIT PARTITIONH L XIFIZES X ED 5D

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

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

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

ALTER TABLE list_sales SPLIT PARTITION channel2 INTO

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

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

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

A EE

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

3.5.5.4 3*-RANGE — R D XRHDEI— Ko X
{SEFJALTER TABLE SPLIT SUBPARTITIONB]LAX*-RANGE Z R XEDEI —FH X

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

ALTER TABLE list_range_sales SPLIT SUBPARTITION channel1_customer4 AT (1200) INTO

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

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

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

PARTITION channell1_customer4_p2
) UPDATE GLOBAL INDEX;

A

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

3.5.5.5 XJ*-LIST — R D XFEHEI R DX
{EEFJALTER TABLE SPLIT SUBPARTITIONE AR *-LIST Z R D XESE " HKHX .

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

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

&, FMEEREIR, BHXproduct2_channeRHEIAZNDEX, HEFGlobalR
51,
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 --55 =1 XEEIZDEFAULT
) UPDATE GLOBAL INDEX;

NE#E, BEfEEsXEMIARIEESXEXDES X,
ALTER TABLE hash_list_sales SPLIT SUBPARTITION FOR (1200, '6') VALUES ('6','7','8','9") INTO
(
SUBPARTITION product2_channel2_p1, --5— M KSEEIRZ (6, '7', '8, '9")
SUBPARTITION product2_channel2_p2 --55_-4% XKSEERDEFAULT
) UPDATE GLOBAL INDEX;

A ES

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

3.5.6 BHSKX

ARALEREHADENGSRKESIDREHFA—IDX. GAPKIREEIIEE
DXEBRHIT, FIFEESKENEZX.

A R

o SHPXABEERTFRELSX L,

o HMITEHOXirSE(FEEGlobalZE5|%k%, RILLUEIZUPDATE GLOBAL INDEXFH
XEEEFHGlobalZEs|, sERAFBITEZEGlobalZEs5],

o SHAIMNPDXUNREEDERS|INAZIFEF.

ikl

BHENFSK, WTEE/ERSK, JUSKRE—NEDXZFEE, bl
p1,p2EFHp2; WFIERSX, AUSHE—RSKEZFERE, tbaEpl,p2&HA
plo

WRFP XGRS XEBFEE, BEESBHS XMAMED KRVRE, XefmE
FHAERXS RS XEBRYTH, BiAi521DQL/DML-DDLHFA

3.5.6.1 IW—R/ P XFESHSLKX
{SEFALTER TABLE MERGE PARTITIONSEILUEZNM D REH I— P X,

a0, EEES XZErange_salesfiisr Xdate_202001F1date_202002&FH I— kY
PX, FEHGlobalZEs]|,
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ALTER TABLE range_sales MERGE PARTITIONS date_202001, date_202002 INTO
PARTITION date_2020_old UPDATE GLOBAL INDEX;

A
MEfRa XENERD X EHAXREZE, FoXKZrlERD XSEREE
P,

3.5.6.2 W _ RO XEFESH _FHEX
{EEFJALTER TABLE MERGE SUBPARTITIONSHLUSZ N Z RO KEHI— P X,

a0, B Ko XFEhash_list_salesg943 Xproduct1_channell .
product1_channel2. product1_channe3&HA— IS X, HEFHGlobalZ&Rs|,
ALTER TABLE hash_list_sales MERGE SUBPARTITIONS product1_channel1, product1_channel2,
product1_channel3 INTO

SUBPARTITION product1_channell UPDATE GLOBAL INDEX;

3.5.7 BanX
RFAILMERBMS KNGS RE— D XBHEIFNEZEF . BiioXaJLi@Ed
EESXEHED XEFRHET.
3.5.7.1 —HKHXFEBPHK
{&FAALTER TABLE MOVE PARTITIONBILAMT—R S XEBHNHDX -
gzlJlllI] , BIHEES XZIE BRI X EKrange_salesiis Xdate_20200158z0ZIZE2S@tb1

ALTER TABLE range_sales MOVE PARTITION date_202001 TABLESPACE tb1;
oZE, BHEES XEBIIES X ELlst_salest'0'Frvd A KB zhEIZEZSEtb 158,
ALTER TABLE list_sales MOVE PARTITION FOR ('0') TABLESPACE tb1;

3.5.7.2 W R XEBD_ K DX
{&EFBALTER TABLE MOVE SUBPARTITIONA LAY — R X EFBH— RO X o
BN, WITIEEN X2 —HK KFkrange_list_salesfiisyXdate_202001_channel13%
EIFE=SE)tb14h,

ALTER TABLE range_list_sales MOVE SUBPARTITION date_202001_channel1 TABLESPACE tb1;

gE, BEiEES XEBE RS XFEKrange_list_salesH('2020-01-08', '0") XS RATS
XEEREIRZEb 14,

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

3.5.8 EMRHPKX
FRPaLMEREGE D KNGS RKE— NP RiRNFNEIR. EMGID XU
BESXBHE D XERHIT.
3.5.8.1 JW—RPXFXEHIZHEX
{$EFBALTER TABLE RENAME PARTITIONAI LAY —R P XEZHZHPK
Blan, @BIIEES XZIEEE S XErange_salesfd9 Xdate_202001E#p43 o
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ALTER TABLE range_sales RENAME PARTITION date_202001 TO date_202001_new;
g, BUiEES XEZYIFRS XElist_sales'0'FIXTNHID XERGS -
ALTER TABLE list_sales RENAME PARTITION FOR ('0') TO channel_new;

3.5.8.2 WMo XEEGI—HEHPX
{EFBALTER TABLE RENAME PARTITIONBILAX — R/ X EKEIhZ—RHX . BIERFE
5—KkoXFEHEE.

3.5.8.3 W RO XEXEHBIZ _RKHX
{EFJALTER TABLE RENAME SUBPARTITIONT AN — R D XEEHZ _RKPKX .
g, BIIBES XZE _HKoXFrange_list_salesgds3rXdate_202001_channel1E&
i

ALTER TABLE range_list_sales RENAME SUBPARTITION date_202001_channel1 TO date_202001_channelnew;
§E, BIlEEs XEE RS XRrange_list_sales#1('2020-01-08', '0") FRXINZAYS>
XEdSEo
ALTER TABLE range_list_sales RENAME SUBPARTITION FOR ('2020-01-08', '0') TO date_202001_channelnew;
3.5.8.4 X4 Local RS |EHBFES DX
{FFIALTER INDEX RENAME PARTITIONATLASTLocalRE |EHR RS 1D X . BIASE
5—FpXEFEEHEZDXIER,
72—
3.5.9 S RFTEE

FBFELA{#FBALTER TABLE ENABLE/DISABLE ROW MOVEMENTRFE/XFHDXE
TEFE.

FETIHEE, AFETEFRES— 2 XPEETRRAS— 1o XE; X7
EiEET, WMNEREIUXMERTR, WISiRE,

ikl
SNSRIV SSERFRAR FRIFRS D XEEERESIHITEIIRME, BNKADXFITIERS .

fian, eliEIIFRSXE, HARSXFTER, WAIAILIES XEHD XEMRES;
XAPRFTEEE, WO XBAEIHITESXEHMSW SRS .
CREATE TABLE list_sales
(

product_id  INT4 NOT NULL,

customer_id INT4 PRIMARY KEY,

time_id DATE,

channel_id CHAR(1),

type_id INT4,

quantity_sold NUMERIC(3),

amount_sold NUMERIC(10,2)

)
PARTITION BY LIST (channel_id)

PARTITION channel1 VALUES ('0', '1", '2'),
PARTITION channel2 VALUES ('3','4','5"),
PARTITION channel3 VALUES ('6','7"),
PARTITION channel4 VALUES ('8','9")

) ENABLE ROW MOVEMENT;

MH%RAS 01 (2024-10-31) WA © EARTERABIRAE 85



Z=HIEZE GaussDB
Y5iERs (& Vv2.0-8x) 3PXE

INSERT INTO list_sales VALUES (153241,65143129,'2021-05-07','0',864134,89,34);
-ESXEFHKI, HEMNDXchannelliTE]4 X channel2

UPDATE list_sales SET channel_id = '3' WHERE channel_id = '0";

- KADXFTERE

ALTER TABLE list_sales DISABLE ROW MOVEMENT;

S XEFHEM, #RiEfail to update partitioned table "list_sales"

UPDATE list_sales SET channel_id = '0' WHERE channel_id = '3';

- D XAEFHIRSARKIN

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

3.5.10 7 XFEZES|HEZE/FnIH

BRILIBE &GRS ES— IO XERRS|IHE— RSP KATR, WIHZRSI/RSIS
XABHR, (EFAEERS| ST UBBRESKERERS|, RERSIIERINEE.

t5h, &Bm o X%DDLIR 1’!51"3‘\1% SGlobalZ&R5 |5, BiEMIERdrop. i
exchange. j&%3truncate. HElsplit. &Fmerge, WNREDDLIRIEFHUPDATE
GLOBAL INDEXFA, W&RZEEMGlobalR5|, EUBEERFBITERERS,.

3.5.10.1 &E5|E&/A A H
{#EFAALTER INDEXATLUS B X312 BT,

flan, Bk XFErange_ sales EF7EZRS|range_sales_idx, AJTLABIE I FamSiREH
oA,

ALTER INDEX range_sales_idx UNUSABLE;

LU TS ERZRS|range_sales_idx.

ALTER INDEX range_sales_idx REBUILD;

3.5.10.2 Local 3|9 XEZE/FATH
e {SHFHALTER INDEX PARTITIONA LU & LocalES |9 XEETTA .

e {EHFHALTER TABLE MODIFY PARTITIONTILUE BN KE LIEES XIFFBERS| 5
XEEEH. iz 1.:%&[1%1’%? RHOXEN—RHPX, HIEESEXN—K
PXTHRE o XIOHTRE-

° ﬁmALTERTABLE MODIFY SUBPARTITIONBILUZE — R XK LHISEZRHX
MRS P XEETH,

Bian, gy XFKrange_sales EF7EM5KLocalZR5 [range_sales_idx1F0]
range_sales_idx2, {Ri&E7ES Xdate 202001 EXHMAIZRS IS X Z 9 EIH
range_sales_idx1_part1#[range_sales_idx2_part1,

TEHEE THIPOXESXZESIREX:
o TILUBTINTHSIRES Xdate 202001 _HHIFFE =S |9 XA TTH,

ALTER TABLE range_sales MODIFY PARTITION date_202001 UNUSABLE LOCAL INDEXES;
o FEBIUTaLTEMMIRED Kdate 202001 ERIERS|HX

range_sales_idx1_part14~aJH,

ALTER INDEX range_sales_idx1 MODIFY PARTITION range_sales_idx1 part1 UNUSABLE;

o HALUEIU THSERESXdate_202001 ERIFFERS|S

ALTER TABLE range_sales MODIFY PARTITION date_202001 REBUILD UNUSABLE LOCAL INDEXES;

o EBEIUTHSEMERESXdate_202001 EAIZES|H

range_sales_idx1_part1,
ALTER INDEX range_sales_idx1 REBUILD PARTITION range_sales_idx1_part1;

BRIz XElist_range_sales EZFfERKLocalZz5|list_range_sales_idx 1%/l
list_range_sales_idx2, X TFE—H o Xchannell, EFE_HDXE
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channel1_product1. channell_product2. channell_product3, —#nX
channel1_product1 EX$NYZRS |53 X EZ 5550 achannel1_product1_idx 15
channell1_product1_idx2,

THSEE THP RS KER—RD KRS IANEE:

ALUBT I FaSiRED Xchanne I FEZ RS XAIFFE RS 19 XIYATTH, &
B Xchannell_product1. channell_product2. channell_product3,
ALTER TABLE list_range_sales MODIFY PARTITION channell UNUSABLE LOCAL INDEXES;

AILABITIN TS ERE S Xchannel REZ KD XAIFFERS 1P X,

ALTER TABLE list_range_sales MODIFY PARTITION channell REBUILD UNUSABLE LOCAL INDEXES;

THEHTHR RS XER RS KRSIANEE:

LRSI F A S BINIS & — % Kchannel1_product1 FRIFFE RS |9 XIIAH
H.

ALTER TABLE list_range_sales MODIFY SUBPARTITION channel1_product1l UNUSABLE LOCAL INDEXES;

FLUBITI TS ERZ % Kchannell_product1 ERIFFEZRS|HX .
ALTER TABLE list_range_sales MODIFY SUBPARTITION channell_product1 REBUILD UNUSABLE LOCAL
INDEXES;

S E BT TS EMIZE — K Xchannell_product1 FHIZRS|HX
channell1_product1_idx14RBJFH.
ALTER INDEX list_range_sales_idx1 MODIFY PARTITION channel1_product1_idx1 UNUSABLE;

WS T e RMERE %Ko Xchannell_product1 ERIZES|HX
channell1_product1_idx1,
ALTER INDEX list_range_sales_idx1 REBUILD PARTITION channell1_product1_idx1;

3.6 D XFHA=H

PRIALEFHILEBHETHXEDQL, DML, DDLHAIIIEPRITHIIEIES] . FIFPTER
o XFFHARWSE, TEHREHTD XEPRER, JUSEARAEDTIES,

3.6.1 EMH

i

i

PREJBEIER+OXEAEEIRIT, ERD X LSRN N FRERBIRIEME, K
{RIEDQL. DML, DDLH&IIEFAISIEITRES . TREE TAREINBNERIT

A, RCAVEIRITEMBEREE, LT,

%= 3-2 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 x
SHARE
ROW.S |V v v v Vv v x x
HARE
ROW_EX | V v v v X x x x
CLUSIVE
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- ACCESS | ROW S | ROW E | SHARE_ | SHARE SHARE_ | EXCLUSI | ACCESS
_SHARE | HARE XCLUSIV | UPDATE ROW_ E | VE _EXCLUS

E _EXCLUS XCLUSIV IVE
IVE E

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

DXERNFRWSELHARIERTEIRS K L, HEFERSDXERMBinD XA
ERARIFM+D X, KEFIFRITH. FTREH T AEWSRISHIE RS . HP#
F1~8FR LREHAISTIE B E B o

& 3-3 pXRISESHHE

N Byt — RS XEBRBI (R | — RO XERPI (F
+53 X 1) +— RS R+ RS X
i)
SELECT 1-1 1-1-1
SELECT FOR UPDATE 2-2 2-2-2
DMLIISS, EFEINSERT. 3-3 3-3-3
UPDATE. DELETE,
UPSERT. MERGE INTO,
COPY
4 XDDL, 8EADD, 4-8 4-8-8 (EE—FoXE
DROP. EXCHANGE. —RHX )
TRUNCATE. SPLIT. 4-4-8 RO X
MERGE. MOVE. i@ﬁ/}é@?ﬁé&)ﬁc
RENAME; IH/*kHAPXH
iR
CREATE INDEX ( IEH£ZE 5-5 5-5-5
5| ) . REBUILD INDEX
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SRR —ROXRPRANEEH | —Fo KRR B (G
+5 X 1) +—R X+ —RoX
i)

CREATE INDEX ( %% 3-5 3-3-5

5| )

REBUILD INDEX 1-5 1-5-5

PARTITION

ANALYZE. VACUUM 4-4 4-4-4

Hith$yXZFEDDL 8-8 8-8-8

3.6.2 DQL/DML-DQL/DML ##%&

DQL/DMURERLEFRFSD XN ~3RAIAIEME!, DQL/DMUREESEARFEE,
> #5DQL/DML-DQL/DMLH% .

[MARY:E

FiFAEY B XFERTFINSERT. UPDATE. UPSERT. MERGE INTO. COPYZEWEZSHM
FHES XTI —1 2 X DDLIRIE,

3.6.3 DQL/DML-DDL #%&
RRODLAA S KEBENBRY, IHELIPAIDQL/DMUEIE.

7 XDDLEE I XRIEMARE, FEEBIrD XHEIN84kii, iDQL/DMLSDDLIER
Z:Eﬁ%ﬁﬁ, XEZENTEENFA; ZDQL/DMLSDDUERAERS XA, Shtk
IS HPEZE

o WIESEHTEEYT EDXAS, M RR#HTSXDDURE, BeflATEHiinR,

o I'SBSTEHITH XDDLAFIRIERY, NRATEERIEERBIRIATXT Birs KT
DQL/DMLIB{E,

o WMRHEAIDDLSDQL/DMUERBHRP XBESE, HFH/TEZE, DQL/DMLEEAT
BESEFODLEAE, trlREfEFDDLAA, B RIZBBMRAAERE R sERITREASE R . b
N TruncateSinsert/fEAR—2 XAS, 1R TruncatescFinsertfitic , WSS
Egiﬁﬁ@ﬁﬁﬁﬁ, WK Truncate[FFInsertfitA, WIEZkEBIRD XAF
TEE

DQL/DML-DDL B XHAE
GaussDBz #5543 XAIDQL/DML-DDLF % -
flan, EXW T XEKrange_sales, FHELEH T —E7FHABBIF .

CREATE TABLE range_sales

(
product_id  INT4 NOT NULL,
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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

)

’
’

’

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

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)
)

PEREFZRFNH LSRN TGS

~FHkcasel, A Ktime 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

—-F&case2, IEES Xtime_2010&H 5355 Xtime_2009E A[AZE

\parallel on

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

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

-F&case3, W XFErange_ salestfEF SHIfGS Xtime_2008EREE, XERAEHSQLFRMEEIRZEIS K
time_2010F0time_2011_L

\parallel on

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

ALTER TABLE range_sales DROP PARTITION time_2008 UPDATE GLOBAL INDEX;

\parallel off

--FA&case4, ¥FpXFErange_ salesHFAIDQL/DMURESFIES Xtime_2012EAHE, XERENFHIESXIT
HAth# TR S 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 @A XFHE
GaussDBARSZIFESXHIDQL/DML-DDLIFR, [Shtk i SamscislvSHE,

RN £, RENAFAERITHXDDLES, FERIiZSXiE 7DQL/DMLIRME, ERBR
DRFE—DINERIRETE, JRESEISHERERATFETH.

MRBATFIWSEEAGE . TEERFHRSHAIDQL/DMLADDLFRS XBES
i, ZRmMiEsR:

m=—: S&ftA&DQL/DML, BfitADDL, DDLEMIEZE, £DQL/DMLUIRAEHEH
?j_-o
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Hh=_: SEft&DDL, Bfit’RDQL/DML, DQL/DMLAKFEZE, FEDDURR/EEIH
17, BT PRXTERRETEE, RESHIAFSIE. AT FRIESE—EE, FiHl
ERIZBRI T RNEIE -

A ES

7£DQL/DMLIVEZHAE, aNERITHITDQL/DMUBEIND X, RERTZ2%9 XDDLIE
£, BIREXRBINRE, REER: PXEARR, PXELEDDLMIER.

e ADDHAX
ADDDXEFE— NS X, XN o XATHA g ARIDQL/DMUS/EIIE AR
WKy, FcBEZEHEA,

e DROPHKX
DROPLX £ EBR D X ITHIER, Hiakt&RIE RS XDQL/DMUE{EEE
£, [BETHEHNIITIZS XAIIE,

e TRUNCATESEX
TRUNCATES XSS EELXETHIE, BaftArB xS XDQL/DMURIESH
FEZE, PEESREHENTZS XHTE,
TR A BRS XEGEEARFEIERI, EITRUNCATER{EIRAZEBFR
PEFAREEFOEIE.

e EXCHANGE#X
EXCHANGED XE— 1 EanXE5EEXRHTR, BiEftaiBiro X
DQL/DMUR{ESHIEZE, PEESERGEHENTZS KETIE, %9 XKHISSIREER
ST REEE .
gk : WNRHXFELFAEGLOBALERS|, EXCHANGERE ST RUPDATE GLOBAL

INDEXFa), BRAEfMARS XEEIGFERTGLOBALRS|, HFLiEZERZRIZKIER
EPXEREIE, FRESMEEIIWVSESRE.

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

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

e SPLITDX
SPLTRREF— NP EDENRZSIDK, BEEP—IHPXSIHSXEFHE
&, EMAFRRENS XK, HEHANBRS XDQL/DMUSFRHIEEE, PRZESTH
EAlSSHREE -
ERROR: partition xxxxxx does not exist on relation "xxxxxx"

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

e MERGESDX
MERGEDEXERBZENDEEHN—I DX, MREHEHNSXSEF—NADEX
AZFEE, BiEENIERS K. HiEfRArIERD XDQL/DMURIESRIE
=, [BExpf, RIEEFOXERAN, MRBIFDXZIEDXA, WIERTHH
SX; MREFESXAEMIBSX, WSS HKE.

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

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

RENAMED RASTELXEMER, BHiaitAfIDQL/DMURMEARS R IR
%, (BEWEZE, EFIRENAMER{ERR,

e MOVELSX

MOVED XAESTELSXEMES, Hiakt&aDQL/DMUREA=BIMFH IS
%, (BSEE, BEFIMOVERERR

3.6.4 DDL-DDL H &
GaussDBRZFFDDURIFESMFE, EMRUSSREMEISHE,

3.7 P XEEFHMWE &DFX
3.7.1 o XFBEXESRNE

PERERFUERBEIIRS N3, BERZRERBESE (LIS ) b “RRHRMNR
FZE > RFEUE" &5,

1. FBEPXNE:
- ADM_PART_TABLES: FiEHXEER.
- ADM_TAB_PARTITIONS: FiE—RHKEE.,
- ADM_TAB_SUBPARTITIONS: FrE-HRHXEE.,
- ADM_PART_INDEXES: PFiALocalZ&3|{E5E.,
- ADM_IND_PARTITIONS: ﬁﬁﬁ—&ﬁ[i@%‘i%l XER
ADM_IND_SUBPARTITIONS: FFE R XERSIDXER
2. HpiBFPaEaggiE:
- DB_PART_TABLES: X@iEFaliATAIS I:%é{m o
- DB_TAB_PARTITIONS: HgifFalinadfi—RoXES,
- DB_TAB_SUBPARTITIONS: é’u%ﬁﬁﬁ)ﬂﬁﬁﬁrﬂ%:z&ﬁlﬂ%@o
- DB_PART_INDEXES: %ﬁﬁﬁﬁpﬁjiﬁrﬂﬂ’ﬂocal%a{:u .
- DB_IND_PARTITIONS: ZHeiBFAAEN—RSXEXRSIDKER.
DB_IND_SUBPARTITIONS: éauﬁﬁPTm}i@E’J RPREFERSIDXIER.
3. HElBEFEEIE:
- MY_PART_TABLES: HEiFEFHEEHNSXEEE.
- MY_TAB_PARTITIONS: HaiHEFBRBEN—EKS % L,
- MY_TAB_SUBPARTITIONS: HEiFEFHEN_HKLXER
- MY_PART_INDEXES: %Eﬁﬁi)ﬂﬁﬁﬁ’\local?%lﬁm
- MY_IND_PARTITIONS: ZHpiBFHABHN—ENXERSIDKER.
- MY_IND_SUBPARTITIONS: HgiBFREN Ko XEZRSIPXER.
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4\

3.7.2 P XFHEXARETEERE
FIBEFIEXEE

TERERHA

BIEEE:

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

PARTITION BY RANGE (a)

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

)ENABLE ROW MOVEMENT;

BEHXFEOID:
SELECT oid FROM pg_class WHERE relname = 'test_range_pt';

oid
49290
(1 row)
BESXER:

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

+ + +

49293 | test_range_pt | r | 49290 |

49294 | p1 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)

BIEERS:

CREATE INDEX idx_range_a ON test_range_pt(a) LOCAL;

CREATE INDEX

-BEPKXZERS|oid

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

BERSIDRER:
SELECT oid,relname,parttype,parentid,boundaries,indextblid FROM pg_partition WHERE parentid =
90250;

oid | relname | parttype | parentid | boundaries | indextblid

90255 | p5_a_idx |x | 90250 | | 49298
90254 | p4_a_idx |x | 90250 | | 49297
90253 | p3_a_idx |[x | 90250 | | 49296
90252 | p2_a_idx |x | 90250 | | 49295
90251 | p1_a_idx |x | 90250 | | 49294

(5 rows)

pg_get_tabledefSREXS XFRAITEN , ANSHILIAERAIOIDEERE

SELECT pg_get_tabledef('test_range_pt');

pg_get_tabledef

SET search_path =
public;

CREATE TABLE test_range_pt
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a
integer,

b
integer,

c
integer

)

+
WITH (orientation=row, compression=no, storage_type=USTORE,
segment=0off)

+
PARTITION BY RANGE
(@)

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

)

ENABLE ROW
MOVEMENT,

+
CREATE INDEX idx_range_a ON test_range_pt USING ubtree (a) LOCAL(PARTITION p1_a_idx,
PARTITION p2_a_idx, PARTITION p3_a_idx, PARTITION p4_a_idx, PARTITION p5_a_idx) WITH
(storage_type=USTORE) TABLESPACE pg_default;
(1 row)

pg_stat_get_partition_tuples_hot_updatediR[E£5ES KidHI9H XA FTHE
ES e
ELXp1HEN10REUEHEN, FitoXplAAERTHE.

INSERT INTO test_range_pt VALUES(generate_series(1,10),1,1);
INSERT 0 10

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

0

(1 row)

UPDATE test_range_pt SET b = 2;

UPDATE 10

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

10
(1 row)

pg_partition_size(oid,oid)}EEOIDFEI S XFERAIHE=E ., B, F—oid
AFEAIOID, F - oid A XAJO0ID,
BEESXpHIREZE
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SELECT pg_partition_size(49290, 49294);
pg_partition_size

e pg_partition_size(text, text)iEERMMAID XERNEETE . HH, H—text
ARZ, BAtextIDKE,
BESXpIa#HE=E.

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

e pg_partition_indexes_size(oid,0id){gEOIDIXERM D X RS [(FHNESTE ., H
&, E—1oidAEMIOID, FE=MoidAHXHIOID,
BEPXpINRS D X#EETE.,

SELECT pg_partition_indexes_size(49290, 49294);
pg_partition_indexes_size

204800
(1 row)

e pg_partition_indexes_size(text,text)iI5ERFRAID X 25 [(ERRI#KETE, H
F, B MextIERR, F_NMextADXR,
BEDXpIHIES | o XEETE,

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

204800
(1 row)

e pg_partition_filenode(partition_oid)KEXZEIEE 5 X FRAIOIDERXS M AYfilenode ,
BESXp1Hfilenode,

SELECT pg_partition_filenode (49294);
pg_partition_filenode

e pg_partition_filepath(partition_oid)§EHD XAIFIRIZE .
BEDXpIHIMHFER.

SELECT pg_partition_filepath(49294);
pg_partition_filepath

base/16521/49294
(1 row)
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4 FEsIZE

4.1 FhES 1B ARG
4.1.1 FES 1B RIEHNIR

‘1 1 1 1 EahlL»-ﬁﬁ\:z,un1!J
MENEEIRSVAERIZERE, FE5I12E M E33HESQLE g8, ASQLS|EE R Hakiz
AR RIEURIS T, (ToHENMEEE ) . FES | EaTXHER 11% V&, RBBIEERY
HIBRALO AR, LURAE. E ﬂﬁ%m(Compress Unit ) :SZEWJREWJ%M, BEEEN

FARMAYSERO, WEENEPREERRIZEIRE, GaussDBBIIFHSImIFEE
}E‘Fﬁ?ﬂ)\J\TUﬁﬁfﬁE’Jr RiEFRREEETANFESIZE., E;g%‘iﬁ%@%lm
™ F+

BYFIL, Tmﬁjé TEAOEOETableAM, BRFERIERTES|E
ETF5 IS BIRIEH . SN TFERfR.

! 4 1 A 1 4
155 | 1A 15t
VTR 14! v

‘Wﬁﬁiﬁﬁﬁﬂ | ----| ShRiERED |-—-

TFRG— lﬁ
(Tbl e Acc Mth od)

E?—??%D -~ - ﬁrﬁﬁu Wfﬁﬂ

|A sssss melal Iu;mreﬁﬁﬁl%l
(append (in-pl.

s | - A

_________ - H
| r 1
1 sqi3[E | t
| ,: | LJ e
T =t ‘\ 1 :
1
Rigte

h

I
N
N
I
I
I

1
Sti#/0BS/HDFSIE |
wEED

EERAE
[ | [
[ |
(Silo)

IR b, FiE5|ZEE B SRR IRMMEIRISA NI EEeE N . BEH AR
#l (35%) %éﬂ*ﬁﬂﬁﬂﬂﬁﬂ’] ZNMEEREZENEFE. —SENEEME, &8
HES | RIS EEIENNESUIE DN, BIEFEHRFIREENHKIE
FERRSSHOS AT FERESD .

T1F5|1E2FEmHMEOLTP ( OnLine Transaction Processmg) RWENABIFS, EED
#Zi NGRS S a5/ SEREIBZERIE. 1777512 m EASQLS IR MITHEE
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RANESEO, O TFUARREARGEIS Y BN REESNFEN RS TSR
£, HEIRENENEZE DX RKMESIRIEINER ., WNFEEHARE, XA
ZhRAFAEE (MVCC, Multi-Version Concurrency Control ) ; MFEEH &R
E, REETFMIMESiY (2PL, Two-Phase Locking ) BIFEMIFF &z ( PCC,
Pessimistic Concurrency Control ) . 2481, 17175 Z AN EETESERAMEH
EGEN, BEAT BXIFREEEHMERNEFMENR. GaussDBIT1E5 |ZEAILA%E
EEFAppend update BJAstorez & FIn-place updatefjUstore,

4.1.1.2 BARYIBERSE

MEARBEXRE, FHESIEFE—LEMEOANG, T28HE:

FHE: FEFHES IZERERAISETLUR D THE, NIiRS R IERE . IIMRHZIR
RFFA=HIER “RERT IZENEFINEE

55 WEREACIDRIER, RHEZNTSERFINEE.

REFEF: FEFMESISZENERE ISR —RESNERITEF .. EFHAITERE
MREFHMBEEEERRVEEE, MMINR T MIEERE

BES: FEEES|IZE—RERIFE S checkpoint/double writegi £ &checkpoint/
full page writet®z{, NMARTLMBIERERMFHTIEFIEERELE, X MNFMHESIE
2i#EBERY.

HE: GaussDBRANEMIERZE, HEN/{Ei/BIid1F645 155 .
4.1.2 i ZEFES|E
FES | A IR E AR EEE AR, SRIESLIRTE KIS LTFE

5|%, AFAE{ERAWITH ( [ORIENTATION | STORAGE_TYPE] [= value] [, .. ] ) oZak
RS |IBE—ANEREFES . SHRFREAIN TR

ORIENTATION STORAGE_TYPE
$_C{>‘W (TREME) - REOEIEFELITIN | [USTORE(ERE(E)|IASTORE|ZE]
Flao

YNEEORIENTATIONISEEIROW, HSTORAGE TYPEARZHIIE R O AEZLEIEY

RFGUCES#enable_default_ustore_table ( BYEAon/off, EAERon, SEFE
B2 ( BEREE ) P ‘EEEET2H > GUCSEIRIA” E7) : NRSHEEN

on, BIEHAIFNUstorezzEY; ANRHoff, BIELHAIER HAstorezzE,

BIRRpInT:

gaussdb=# CREATE TABLE TEST(a int);
gaussdb=# \d+ test
Table "public.test"
Column | Type | Modifiers | Storage | Stats target | Description

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

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

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
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+ + + + +
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;

4.1.3 FhEs |IZEEHNHE

4.1.3.1 GaussDB (3#% 505 hrZAX

- Ustorese 53R FEREFE

- Ustorexz#FToastiliEm e

- UstoretZINRERE SitER K.
- UstoreXx#5SMPHIAR

4.1.3.2 GaussDB 4% 503 A
- Ustorei&fic o frt/FF17Ei8)/Global Temp Table/Vacuum full/%£95R DEFERRABLE

AR INITIALLY DEFERRED
- UstoretENN{ELE#E 5]

- UstoretZNIERARAB-tree=REMLE, RFAHAMSLMEBRERE
- UstoretBINF1i#5 |ZE 0] §e14301FHESS, Dignose Page/Page Verify,

- UstoretB3 {7 i 5 | ZHEXAIEEIT/AEN/IEEME.
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- UstorelZia EFWALBEMNERIEEH, #ii8gs_redo_upageRSMNE, IEITHERME
AARRTERL, SKEVGFHHTENZIREANE A —NASRARA, IERERAEDMAIENR

- Ustorel BRSESZETOMIERIL, NESAT S BHIFHEE,
- Ustoret@IfELL 62 RS
- Ustorei&HciN[EIINEE ( for Ustore ) /AREIRTO,

4.1.3.3 GaussDB %% R2 kA~

- UstoretB INFTRIE FIRUE A TFIES |2 Ustore, BENRTINHT. |HARARIICRAIS
BFfE.

- UstoretZINEIRERAER .

- UstorelBINEiRIITE, XIFRL/HE/MAEN.

- UstoretB NSz iFE 5 ATIERRANB-tree

- AstoretBINIAEITNEE, SZIFINEIZR/AEIE E/INEIDrop/iAETruncate,

- Ustore A5 EIE S U FH1TE1f)/Table Sampling/Global Temp Table/f£%k
Bl /BEZRS|/MMERTO/Vacuum Full/F12958 DEFERRABLELARZINITIALLY
DEFERRED,

4.2 Astore 7Fi5 |8

4.2.1 Astore &%}

Astore 5UstorefIZ IR AL KA X SIFEF =R AF L RIR AR E D BIFE
Astore NHITHBEEFE, MUstoreHEIBRZRETEHIE, R3IKEZEH -

{s5F3 Astore BI{/LZ

1. Astore;RB[EIRER, MUstoreBEIRER . X3 FUstoreskifi, BIRER2IFEEE
1, BRI S M EELEERIREL ZRIHI™E G, HUstoretkE
AfEI2EERedofIUndo, I FAstoreiRBELRE:, |BEIEEIRICHRERTHIE
B, FRLASEEIEESErashfg, RERT, A UstoreFUREIRMEHITEZAIIK

(o]

2. HBTIENHIEREECREIEXMF, MARERERF, FILAREER
Snapshot Too Old{&iR

3. [EFRATLMRIRSERL, EARIRATMIRETE .

A EE

[EIREHREZ, EHSEIRIFVRBIEZESMHTANEL, BARICRER
bR, EFRICREBEHOR, FIERIESEEESBRFERENRedoAF.

. WALAEEGR—L, (NEEBICREEENTN, FEEICRORERIE W,
5. Z#EEEE ((AEIDROP. [AETruncate ) IhgE,
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4.3 Ustore FiE5|E&

4.3.1 Ustore &7}

Ustore ( Unified Storage ) 2GaussDB¥EHBI—FNR EFHIFMES 122, HZRARY
HRRAstoresr KB X BITEF B iR AT LR ARIEIRE S BFEL, mZES|HaE0
BN E. UstoreBRIE &R HGaussDBAIBKIAITIFSZE,

{EF Ustore BUILEE

o EIRAFIDEIRADEFE, HELAstoreiIEEE/ . KifAstoreAJHOT
chain, JFZE5|5I/Z5I5EFHT, HeaptJRI/RIIEHT, ROWIDEIRIFAZE . HEIMR
AL ERI, =EiKaTE.

o B-treeRSIBINTHFHER, BEBRIZHITMVCC, 1BINT IndexOnlyScanAitl
B, RRRZDEIRIRE

o AMKEVacuumiH{TIEIRAEIE . IMIZAVTEIOMEES, Ko SHRMEME, AR
B, I0FREEML,

o KHETHRE—THIHS, HXTFAstorelJIROWIDEREEE, UstorefI/ERIEH
HIRIE T TTLHROWIDIRRE, SERIS, FHITEENIRE.

o ZHFNEIINEE.

A E=

Ustore DMLIEIEAEIRTIERY, tEFEBERZERMUNdo, EILEFEFFEERA—
L, MR Tuplet T IHRTHESS (Astoreix[E#5E ) thaX—LL,

4.3.1.1 Ustore 43 53

4.3.1.1.1 $405R

S]] it AT

P Serializable x
FEESZRPASHXFHRITDDLRIE X

alf @M | Hashbucket x

sQL Table sampling/4DXAE/32{E 5 X

4.3.1.1.2 FEE

1. BIERSEKIIEAREEIZ1600%,

2. init_td ( TD ( Transaction Directory, EZHEFR ) EUstoreRMBIATEFIER
HEZEENSE, TDRNHEREZRESITRAH A, FELlEFRLZESIRT
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ALUEEMIIEHITDA Ninit_td ) BUESBEI[2, 128], BXINE4, BRESZIFHRK
FRAEBII1281 .

3. Ustore® ( A&toastiEll ) RATupleiKEAREEET (8192 - MAXALIGN(56 +
init_td * 26 + 4) ) , EFMAXALIGNFRREFEHXITF . HIEBAHIEKERBITRE
iY, BPSKEITERETRKEEEANNIRE . Einit_tdX3FTupleikERIRT
WnF:

- Finit_td¥ERx/IME2RT, TuplelkEAREERBIZ8192 -
MAXALIGN (56+2*26+4) = 8080B,

- Finit_tdHERFIMERT, TupleiERREET8192 -
MAXALIGN (56+4*26+4) = 8024B,

- Finit_td¥EREAE1280T, TuplelKERAERBIE8192 -
MAXALIGN (56+128*26+4) = 48008,

4. ES|IRKIEAREEL32Y, £2BH XESIFZKIIEARBII315,

5. ESITTHAKEAELET (8192 - MAXALIGN(28 + 3 * 4 + 3 *10) -

MAXALIGN (42))/3, EHFFMAXALIGNZERR8ETXITF . HIEAHIEREBISE
B, BRPSKEIRSITTHEKESKLEBEANRE, HPE5|0k/9288, 1Ti5Et
794B, JTHCTID+INFOFRICHZA10B, TRE42B,

6. [EIRERIEmAZIFI6TB,

4.3.1.2 {85 Ustore i#{7lliz
Bl UstoreZ®
{$EFHCREATE TABLEIEABl&UstoreZ .,

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
HUstoreZRBIERS|

Ustore HEi{N3z#FBTreeRBIPBhRAZES|, F—LiH=H, I T XEIFAstorefy

BTreeZ5|, th&iGUstore RIS hRANBTeeZ=5|FRIUBTree ( Ustore BTree, UBTree?}

RIFNUBTreeET ) . AFPTLISIEIATHIN{FERCREATE INDEXIEEUstoreZkAY
“a” BIHeIE—1UBTreeZ&5|,

UstoreREEBIREZERSIRE, BUALIZAIRUBTreeRS |,
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A EE

UBTreeZ 5|4 IRCRARASFIPCRIR A, BAIABUZERCRIRAHIUBTree, &H1ELIEZRS]
AY, withiEBIERE (index_txntype=pcr) s & EREGUCHindex_txntype=pcr, RIBIEERY
=PCRIRZAAIUBTree,

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

MR UstoreRZ5] .
gaussdb=# DROP TABLE test;
DROP TABLE

4.3.1.3 Ustore BYER{ESCEE

4.3.1.3.1 BAEE init_td X/

TD ( Transaction Directory, EEER ) SUstore R ENAFFRREESZEEN
(54, TDIIMERTEZNESIFNERAHAE ., EOIERNERS IS EVIIREITD
Khinit_td, ERMER4, BIEASSZTIFANHASSERIZRE, &AMEN128,

BRPEEESISHEES T REREFEEinit_td, BIMEATLIGESISETE
24 “wait available td” FFEHHMAVARKDITEEEZERAE, —K “wait
available td” ZF0, W& “wait available td” —EAHN0, FIFEZSETORSEM,
AT ENIE Kinit_tdB#H TR, REJUR, MIRATFONEREFEL, FENA
B, ZROTDEMNS SHEEZNTE .. EFMIEKIG AT LURBERuATIT, 2
WATMNEIAZIHKS. 160 32, 48, ... 128, H MM NSEESHERERER
>, RENFFHHROHFinit tdHER/NEFEARANELTETE. wait
available td2wait_statusiYEZ—, wait_statusERYBILIENEFIRES, 88%F
WSIFMEE . BIZPG_THREAD_WAIT_STATUSHTLEI AT LAZ iEwait_statusHifE
(noneFXRZEEHEESHMY, NREEFFEHEIT AR wait available tdfY
8) REIT. init_tdECEFMFMIEAS I ( FFAIER ) B9 “SQLE®E > SQLIEX >
CREATE TABLE” &5, init_tdBEFEX TS EZEASLHIUNT:

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
Table "public.test1"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
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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

4.3.1.3.2 EAHLE fillfactor K/

fillfactor2 A FHHATRHEIEZRNSE, ZSHS5RHEEF EﬁEﬁnﬂéﬁlg\ KINAKZ
FHIYIETS A EEEX , Ustore RIBIATTEIEZRZH92%, F E’J%:lﬁlﬁﬁ?@@ﬁ
RO, el BT TDIIRAY EB=id. fullfactorﬁﬂﬁﬂg%mﬂm 20 ( &8
7)1 “SQLESE > SQLEL > CREATE TABLE” &7,

BREEEFUSESHTEEEEFE E illfactor, NREXHIESNERETIEHE
KEHIEE, TSREERZIEEN100%, NRFIESNGEEASIEEKEHIE
€, BT AENMERESZERMEREHERERERSE /), LUREREHTER
RIMEREIRAE » fillfactorEFBFUEX G EXEARLHIINT:

gaussdb=# CREATE TABLE test(a int) WITH(fillfactor=100);
gaussdb=# \d+ test

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

L

a | |nteger| | 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

L

a | |nteger| | 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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4.3.1.3.3 TEE&RELTHEE

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"

4.3.1.3.4 BEABERBIRER KN

—RIER FEIRERA/NNSEERRMERNT . ATEREIREMERE, Hom=R TR
BEIRERA/NIBXSH, BEFES5RETENT.

1. REBLEEMNERRILERAEIE.
HERNESHEIZREMET, BEREFRBESHERALIE, WIEEE
Zundo_retention_time ( gucE2#fEgaussdb.conf3 B )
undo_retention_timeZAINMERO0, BUESEE 0~3XK, MINBGHERAIA

s,min,h,d,

AEERUETF{E9900s, FEIFEAIZ, undo_retention_timeRYENERLK, XTS5
IR T UndoT B S AIEE , ISEMEIET N, H—SEmEiEEE
#ritse . FARERNEIRE R LR HEIBRA#EETE S AN, E2%
undo_retention_timeld/\ KA ZIREHEE . TLUBTIN T A EHEFEEESEC
SIERUHYENE:
FERUndoAIHEE IR SR EIgs_stat_undo, ANRASHfalse, EFHEHMInfo
FehiEERYundo_retention_time 2%, BINEHSHES N (FAIERE ) K
“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,
BEundo_space_limit_size/[5RJ{ENIRS R ESZ T HHundo=a)
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. ASERARRESHATEEMRL LR

fEundo_retention_time. undo_space_limit_size.
undo_limit_size_per_transactiond, ShtAM=EHESCHTLIRES .
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space

situation 1
Reaching undo space limit_size
____________________

undo_space limit_size

situation 2

Reaching undo_retention_time

undo_limit_size_per transaction [ [ __ __ 7 __ _ __________

| -
0 undo_retention time

time

f5Ign: UndoszlEIKEEZSEundo_space_limit_sizeiZ&1GB, Undol|BiRZAMF
BRJi8undo_retention_timeJ900s., YN5R900sAF=4EAIE RIRAEIEARE
1GB*0.8, MIiZARI00siHH1 TR IR HIENIZER1GB*0.8:#H 1T EIK RS . 1EEZIEIR
Bf, MNREE=H=ERE, N _EEundo_space_limit_size; {NSR#EZHZE
Z5R, N TEundo_retention_time.,

4.3.2 IEhEHET

4.3.2.1 RCR Uheap

4.3.2.1.1 RCR Uheap BiRAEIE
UstoreXdE{ERRIheap TN FEERVIEE, @FRUheap,

- - e

tuple tuple

- - -

tuple

xid td_id flag flag2 t_hoff

csn
xid - undo
cid ‘ fse

Ustore RCR(Row Consistency Read) (IZIRABIEERETHIBITHITRSRAEIE,
i UstoredEXIDIEHRE 7 WEAYTD (Transaction Directory) Xig, X3IF5 WA
XIDEFEESHIET L, PETREATE. ESESCHEE, SEHRHIEICREEIUndo
Rowr, #ETupledptd_idig@AYTDIE EicR=4A9Undo Rowithiik (zone_id, block
no, page offset), FHIEFHAVEIBEBEENRE . HIAJTAHRY, IFERAIELFEIZTT
tH, BHIKEIE S RMAYMRA

4.3.2.1.2 RCR Uheap BJ N4

UstoreR] IUMEFIMT RiET BRI TAI—EIEIRAIRISHY, EREBAET UndoicRIk
ERA SERRAS o
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PCR Heap MVCC

[d(tnm;la1§lsd, csn ando row(_ )

[d(tomimmad, o Undo row1(update) Undo td(csn 400) Undo row?2(delete) Undo td(csn 200)

Reader{CSN 300)

td{in-progress) Undo row3(update) Undo row4(update) Undo td(csn 0)

4.3.2.1.3 RCR Uheap T=HZEEE

Ustoref$EfFree Space Map ( FSM ) MHEeR T8 M #IERAEETR=E, HELL
WIRYEDALRER . BEBAPEENENERITBNIRESRE RIEE A EFIRIERT,
MEMNZRITMAIFSMAFHITIRIREH, BEHFIFSM LICRNSATRATBRAT
A EEAENTEERK, RHEEURERIMAIblocknumBFHATIEANRE, &
WA THRRREZE .

B— 1 ERIE D XM MAIFSMEREFERIE—MEMZAIFSMI 45, ZFSMXES5EK
ERERERNERT . Ala0, BRigFOXINAEIESEH 832181, MEITRAIFSMIZE
7932181_fsm, FSMAZBREERLABIBRAEEFIE, XEFRIFSM block, FSM
blockZ [BIHNIZIEEIER T —IBRE=ZET =8, RIITREEELEATUEXR,
BREFSM_EBERIIMET ST, —EEHINFTE, RAEEHFHaRERR
— ] B REFIREILE S B TFHITRERIE,

Z A AR N EIE R SLhr ] =S BRIFEEA—3, STEDMLATHITIZIZEPHITH

. Ustore=fEAuto VacuumfyZ 2R MXHZFSMITIES EE . HEFPITIE
ANZEBRIDMLIER], ZE{Insert/Non-Inplace Update(Fiam)/Multi Inserthy, &&
BFSMEENS, SHEI— 1M LUEAHENCRETE . AFPRITDMUREESIRIES
BIRAENBES AT BSL AT BN EERARAEERBZRENT R ERIFTE
FSM_L, ZZEWX, BEBETEATFIRZTE#HE, NIZREFEEHFEFSMAY1LER
BK, FSMESICEHERBETHTE , EHAPRTIENEERE—R@EAT,
MR ZTNE EPIT AT EBRAVEREEAN, SUNREEDERANIRERTEE
BN, RRNESEARABUNEFIERFSMENSEIIRESRENE ., EFHFSMEH
%Eﬁl«l‘l:ﬂ/l\ﬁi%, DML, WHE;BEE. vacuum, ERNHE. P XEH. WEFAHE

4.3.2.2 UBTree

H{EARIbtreef TUI T EZAIIER, EFRUBTree,

o UBTreeZRS|IBINTESER, 88BIHIIIAITMVCC, EINT IndexOnlyScanaJtl
B, KK EIFRRE .

o  FKEVacuumiBH(TIHIRAEIE . MIZAIZEIEIEES, RE|SHERER, MY
BlE, IOFREEM.

4.3.2.2.1 RCR UBTree

RCR UBTree BiRAETE

RCR(Row Consistency Read) UBtreefIZMRAEIEERE FHIBITRIITRSIRAEIE,
EXIDIESRE THIEIT L, SIEMKeylIK/), RSISE5-20%0ZAHAK . BRATHRA
L SEARAIgEbtree £, K38 H/ICRUndofESE . BENTEMIISkeyRtiZEBkey + TID
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RIIFHESY, 2R515UERIAITTAE BN TAERITIDIFASE — KR HTHIFR . 25%
xmin, xmaxiEfiElkeyfIfEE . R3IDRET, SRANMSEMEEKeyAIIRMITRE.

b-tree key

RCR UBTree B A

RCR UBTreeR] D4 HIiT 2 @I #IkTKey Exmin/xmaxSREIFERT, SAstoretEREIE T
Exmin/xmax{ERBZELL,

Key (xmin == committed && csn==100 && xmax == invalid)

Key (xmin == committed && csn==100 && xmax == committed && csn == 200)
—— Key (xmin == committed && csn
>

Key (xmin == committed && csn==100 && xmax == committed && csn == 500)

in-visable

m Key (xmin == inprogress && xmax = invalid )

Key (xmin == committed && csn==100 && xmax == inprogress

RCR UBTree Effi2s

o InsertiE{E: UBTreefENBEEATT, REEBINESIEANNERRINESE
BIESExmInZFE,

o DeleteffE: UBTreeZRIMENNT RS IMIRRRZ, RoIMREZLZESHRAEML,
REVESZEREExmaxFEL ( BTreeR5 | REIFIRAER, FAREMBRIEE) B
AT EFRmE _EAYactive_tuple_count, Factive_tuple_count#)&J90, NI=iXRmE
Bl

e UpdatelfE: X3FUstores, FIREHMXIUBTreeR5 |FIAVEIFE SAstoreGFR
E, HEEHEIFmPER: R5I5F0IERS1FIEFH, TELE T UBTreet
IEREFHITAILIE,
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4 FiE5|E

ubtree ubtree
=3 =3
Key = 'A' Key = ‘A" Key = 'B' Key = '’
no=(51) Mo =GN |TD=0610)—(TID=6,1)
B 1, ) BN, 2) ke (2, 3) KB [3, )
—~
Header I 1 ] Header ‘ 1 |

ustore IERS PSS

FHE

B/RUBTree?E &5 |5IFIERS |FIEHIER:

FIERSIFIEFHIERT, RIFREEME, index tuple{Big@E—IX
ffEABIdata tuple, UheapFEtEAFHYdata tuple, MEiEXZ Ndata
tupleFPEHEHIEF AUndo+,

AERSIFIEFHAIBERT, UBTreetbSHHEAFAYIndex tuple, {ERSIE@E—
“~data linepointerfl[@—~*data tuple, F3HIBIRAHIEIEVFEMN Undo
12BN

o Scani®fF: FAPTEIZENEURER, FIEIERRSIEIMNE, UBTreesziHFER5 4R

SEZ
RAX
XJF

RCR UBTree TS5 &1E

LFJAsto
B AR
FhETE
F2EB
&S89
5l B X i

IRASER MRS, RSB RIEEEFESZERSIH3HE (Index Scan)
Z3 |34 (IndexOnly Scan ) MEBEBFTIEH -

51!

EHR515EEFREIEY (IndexOnly Scan ) , NEBITIAMEMEERS| L
THEHK, HKIAIFESRETHEIIREIEYE.

£ |5 REEFEES (Index Scan ) , MEHERAEEZRS| LT
—HEH, RATERETENTID, BiEITIDREIER EEHRIINAVEEE
7oH ., NTEFR.

‘ Index AM ‘

I

\ EH 415 \

% %&‘?\ N—
e EEETA N

T2

H
Indscza(zn by IndexScan
( B-tree, ;zmazm ) ( Heap, iflilﬂlﬁf-zfﬁ ) ( R EINULL )

refYZ3 [{kEfiAutoVacuum#IFree Space Map ( FSM ) iH{TREIE, FE
BFAYIEIRR , MoUstoreR9ZR5 [{EEAELSFERIURQ ( UBTree Recycle Queue, —
IRBAFIRIEIRSEYD, BIXUEIABAGY ) , WRS|ITRATEHITEIR, SERBA
MBI, —NEBETTBNG, B—1TRETIAAY, ZEDMLETEPT
TEEE, BEEMIBEREDMLUTEERIERINT BSREIAKID=, R5|EWRA
F7EBTreeR5 [XIRAIFSMIZEH
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9N EEFfR, 5 IREENIEABASIELREN T :

1. ZKSIZRaIEEERASY
K| MEFERPICH T RE LiEKTENE (activeTupleCount ) , FEDMLITFE
i, W=—RERFTETTHE, BlactiveTupleCounthERTSIG RS |IRMNEE
BAFI,

2. BERFURENEICTFERAS
BIERATIZEI ] FBRASIRYE (L E BRI R — BRI ST & AN B BRI TE=S
RIERAIZMER, ENENTEIIEHE— RS IZERE, BINMNETE
SN ED—NRS|RERITESIF, IUIREHEBEIIFIIA— &5 |RH|
BY, BEMBTEBNGIGFEPRED—NRS|ITIENATHEAGIG, XZBTERATIRINZ
g, URSHENIERATAENE/.

3. ARSI EHEIZRS|= ]
R EDHRERN—N RS IZNEE, 2NN RHITERESEYILUE
BRI, MNRKEFNEZHTER, REUTERRENHTYET I,

4.3.2.2.2 PCR UBTree

FBEL FRCRERZAHYUBTree, PCRERAHIUBTreeFLATIES,
o EI|TTANESEER—HTDERITEIE,

o IBIITUndofRfF, AFIMFRRIFRESES AUndo, SE55abortRyFRER1TEIRER
1’E0

o SZHFAMEL

PCR UBTreei®i3 1ERIEZR S IAFwithikIRIZE “index_txntype=pcr” SEIZ8EBGUCSE
“index_txntype=pcr” #1705, &HRBEREEWIthIEIREEGUC, MEIAGIE
RCRERZAAIUBTree,

EE, HRIRAPCRES[EARHIESAIEIR EFENARERK ([EiRE ElEEESIEKA]
REESEHAUEK, HIREAXTRSHSMRLETENT) , EIRIESEHRAINR
AT . LATRZBIMRANELRASERIE RS :
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£ 4-1 PCR &3 |[C RS G AIRHE
HKRI/HIESE | 100 | 1000 15 1075 1005
HPCRZES|8Y | 0.6 | 9.610 ms 544.678 ms | 52,963.754 89,440,029.0
ENB[E] 92 ms 48 ms
ms
AHEPCRZS| | 0.2 | 0916 ms 8.974 ms 94.903 ms 1206.177 ms
AYERATE | 26
ms
HELLE 3.0 | 1049 60.70 558.08 74,151.66
6
PCR UBTree ZiRAETE

5RCR UBTreef X312, PCR(Page Consistency Read) ISR AEEEEFREMNS
IRAEE, FrEntENESEESH—HTDEHTEE,

PCR UBTree & {4414

PCR UBTreed] Dl t4¥ 2@ 1B R E LA ZIREER] WAIRTZIE R cB L e WAYTIHE
SEREAY.

PCR UBTree &2z
e Inserti{E: IZ{ESRCR UBTreeBEA—%, X5I2: IBABIHEERIBTDIIBEAN

Undo,

o Deletei{F: H{ESRCR UBTreeBA—5, X5IZ: MIFRIFRESHIBTONS
AUndo,

e UpdatelRfE: 1R{ESRCR UBTreeBX 5!, 19553 —5%DeletelREFIFI—5%
Inserti®{E,

e Scani®(E: IR{ESRCR UBTreeEA—H, XFIE: BRRESEEREES—
CRIUmEESR, BCRUEEIZEAIFEREERT WAPKZE, MMEANTREAYTTHEIT TR
HREB R AT AR AN o

PCR UBTree FBEE
TEEREIESRCR UBTreeEA—E, X5I2: PCR UBTreexz$F A, FrLATREAI[E]
K RYRTE S EOldestXmin2B% 7 GlobalRecycleXid

4.3.2.3 Undo

AR A EEE R FRESnode_dir/undoBRF, He$node_dir AEIEET =R,
EiRERAERSBE N EES XN ERIEEEES . XiFpermanent/unlogged/

temp=FhFELEH
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4.3.2.3.1 CiREREHE

undo space

thread 1 thread 2 thread ...

i - - - - -
undo row undo row undo row
o . o .

1. B4 undo zonelk T EIEEBs transaction page ( B FFEESEIRRITTEIE )
4b, EEHundo page,

2.  UndolimEA7FfiEundo row, ITEIEAVENSIEHEIRAIEREIUndod,
3. UndoicRtEE2EUE, FEULtXFUndoRREIEX EIHESIEFERedo,
4.3.2.3.2 M{44RMALEE
WEEHHBIEIRRFERNFEAIRRALERRN, JUTHRSAER ., HaF

undo row undo row

=,

il

gaussdb=# SELECT * FROM gs_global_config WHERE name LIKE '%undostoragetype%';
name | value

+
undostoragetype | page
(1 row)

o HEIRERFRANFEL AR
- txn pageffEXHEREH:

$node_dir/undo/{permanent|unlogged|temp}/$undo_zone_id.meta.$segno

- undo rowpFfEN{H4RLREENT

$node_dir/undo/{permanent|unlogged|temp}/$undo_zone_id.$segno

4.3.2.3.3 A EHE

UndoF R G fE &R AREH TR EEW, fEFEN EUndoERRYZsE)[o]
W, EVLEIEMXxLog#EITEI . EEIZRABERTAIundo zone, XFiZzoner f
txn pageidid, EKIEXIAMWNEIKMIREHTER . EIRERR D E SRR IYE
2, BizEEHERAENETF$(current_time-undo_retention_time) . XtFiBHIT
EHEFEELRNES, EREINEESNZESTNSEERTS

LHUIBREPFEETHEK. BXREIEEANES, EFBNEREEKIE,
AJgeH undo=EFEEEKAYEIR » Hundob A=SIazILundo_space_limit_sizeld,
R RFIEI , RBESCIRRE CEIRTH, EMESESIEATEIET$
(current_time-undo_retention_time), TEIXFE R Nt RTAE#REIKEE

4.3.2.4 Enhanced Toast

4.3.2.4.1 #fiA

Enhanced Toast@—fATFIBBRKFERAIV A, &5, R T Toast Pointerdafy7T
RER, FESEBREBKFRIIHEEIZ5005), R, i TEERSEIMFEERZE
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AOBRETXZR, TTE@Idpg_toast_indexKIFEEREIBESXIMAEREUIBNXER, BIE
THRPEF#EZE,. &5, Enhanced Toastii R EIT 1L S EIEIEE M5, jER T OidoHED
ROMKER, AR T BAREER,

(MARY:
e Astoref®fi#5|Z A Z#FEnhanced Toast,
o FiETfEnhanced ToastBIESMEIEEEIRATVacuum FUlERIE,
4.3.2.4.2 Enhanced Toast 7Ffig&H4a

Enhanced Toastix AN fE B HHERI S HURMIETHBAURIIR R . LIMFIERIEBIS
HIRIRBR2K D EIRLHEER, FEAIToast PointersgAL&IMFIE R M EUIEHER L o
XER KA T ERSELIMAERERIMEIX R, BRER THIEEASE BT

ab
BE o

% | | pg_toast_24593 |

tuplel |

ctid—r:;?g ‘}‘:;’c"k- chunk_data

wpleZ] ctid | oid [[ctia | mext [ T chunk data_|
| | etid seq |

. TVExT chunk x
ctid | bl e | chunk data |

tupled |

[wd |

e L 4 -
va_rawsize va_extsize va_tag | data

Toast Meta

Enhanced Toast {§FH

FBAYGUCS Eenable_enhance_toast_table AT IR4ILZ&IMEIELEIT .
“enable_enhance_toast_table=on” ZF;~{#EFEnhanced Toast&MFliEZE,
“enable_enhance_toast_table=off” ZF~{#EHToasttIMFiEZE .

gs_guc reload -D datadir -c "enable_enhance_toast_table=on"

4.3.2.4.3 Enhanced Toast &iji&&

InsertiBfE: fit’&Enhanced ToasttIE NFGFRIFSREToast—3, BRTEHIES AR
EINT #EENIHEEEZIN, BARRZERISTATE,

Deletei®{E: Enhanced ToastBUEIEMIBRRIZEAB K i ToastEIEZRS [, MKEEIRE
AOSERR S BN AR 1 TIB A FR o

UpdatetE{E: Enhanced ToastiIEFRIESRA Toast{RIF—%,

4.3.2.4.4 Enhanced Toast $§5< DDL 1#{E
Enhanced ToastZERIEIEE
FERATIEE ToastEAIFESEEL J9Enhanced Toastai#& Toast:

gaussdb=# CREATE TABLE test_toast (id int, content text) WITH (toast.toast_storage_type=toast);
CREATE TABLE

M #%hRA 01 (2024-10-31) AR © AR BRABIRAS 112



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

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 MEELIMEERIVEE, NEIREIMFEREL KB TCUCSEH
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=0off,
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

gaussdb=# DROP TABLE test_toast;

DROP TABLE

HAHMFIEREIROFR
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LGUCEH “enable_enhance_toast_table=on” BY, ZeIMFEERSZITFEIIVacuum
Full®{EiSToastHZ% IEnhanced Toast{&f4 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

S XFEmergetRE
TIFE S XEND XEABNEIMFERIEEHITEFHRIE,
(MERY:

o MWTHERRENZIMFES X, SASEEEERIT N, H#ITIESH.

o WTFAREREMLIMFIES X, SHERIDKEIMFiEERIIEnhanced Toastsk, FERHITIZ
A, RS TIESH.

gaussdb=# CREATE TABLE test_partition_table(a int, b text)PARTITION BY range(a)(partition p1 values less
than (2000),partition p2 values less than (3000));

gaussdb=# SELECT relfilenode FROM pg_partition WHERE relname="'p1";

relfilenode

gaussdb=# \d+ pg_toast.pg_toast_part_17529
TOAST table "pg_toast.pg_toast_part_17529"

Column | Type | Storage

+ +

chunk_id |oid | plain
chunk_seq | integer | plain
chunk_data | bytea | plain
Options: storage_type=ustore, toast_storage_type=toast

gaussdb=# SELECT relfilenode from pg_partition WHERE relname="'p2";
relfilenode

gaussdb=# \d+ pg_toast.pg_toast_part_17528
TOAST table "pg_toast.pg_toast_part_17528"
Column | Type | Storage

+ +
chunk_seq | integer | plain
next_chunk | tid | plain
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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

4.3.2.4.5 Enhanced Toast i=#E513

#idgs_parse_page_bypathfi#ifrEFRFHIToastPointer{ES.,

gaussdb=# SELECT ctid,next_chunk,chunk_seq FROM pg_toast.pg_toast_part_17559;
ctid | next_chunk | chunk_seq

0,1)1(0,0) |
02)] (1) |
(0,3)1(0,0) |
04)]1(03) |
(4 rows)
gaussdb=# SELECT gs_parse_page_bypath((SELECT * FROM
pg_relation_filepath('test_toast')),0,'uheap' false);
gs_parse_page_bypath

1
0
1
0

${data_dir}/gs_log/dump/1663_13113_17603_0.page
(1 row)

R 3Z141663_13113_17603_0.page R {Zfi#f 7 ToastPointerfUIBXER, BAIT:

Toast_Pointer:
column_index: 1
toast_relation_oid: 17608 --Z&4MEEZROIDEE
ctid: (4, 1) --ERIMEFEEURYE, SIS
bucket id: -1 --bucket id{E8
column_index: 2
toast_relation_oid: 17608
ctid: (2, 1)
bucket id: -1

Enhanced Toast#iE&18, BIZEEEIRZEIAIEnhanced ToastREIERILAFIRTE i
LIRS EE M,

gaussdb=# SELECT ctid,next_chunk,chunk_seq FROM pg_toast.pg_toast_part_17559;
ctid | next_chunk | chunk_seq
(0,1 1(0,0) |
02)]1 (1) |

|

|

(0,3) | (0,0)
(0,4) | (0,3)
(4 rows)

1
0
1
0

4.3.3 Ustore FEiEHY

GaussDBESEEM:
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1.

2.

4.3.3.1 HFBIRER

BE BN ASBPEXID, 1Z5E5FHNE—LDML/DDLIEAIEITRIA SHIE
NZEFFEXID,

EREHRN, SFFERFESSIEIREHICLOG (Commit Log ) , CLOGIHEEMTFH
KE: BRBETH. BHER. BZERLEE. FESEXR. 8155 CLOG
KRZ&ALF2 bits, CLOGINE EBNFHOIUARIANESZAURIRZ .
BEERE, EEFERESZIERINFAICSN ( Commit sequence

number ) , CSNAZLHIRTE, BIXIDEEESXIRAIE—CSN, CSNETLUR
ICESHUTKRS: EHRXP. BHREXR. EHEER. EZCEFEES.

HREAESMNERNES, HER3REUTER:

1.

4.3.3.2 FHOR

faz{=E55 ., BEDML/DDLEAIBEIMARSINESS, XMMEFREEXNESHIE
#iE4) ( START TRANSACTION/BEGIN/COMMIT/END ) , DMLiIEAEERIGEL
ERXESR, EXESHEXHISTART TRANSACTION/BEGINIE@IZHIEZAIFF
A, HHCOMMIT/ENDIEAIEHIESAIRR .
FEBSURFETEXNSESUFMEIREFR, HSAVEPOINTIEGIEHIFESHIA,
FHRELEASE SAVEPOINTIEGIEHIFESER . MR— N ESEIRRIVEFERRE
BEFES, ZEFRETASTEWTFESIIRR, IEFEFRRTEESS
HITRESANER

UstoreSt 3R EiR R BB RE . 1IETEMITHIART, RENHBIRSAICSNIERZH
BNEERAIEIECSN, B MBI NEREAFGRIF—ZIAE, FAZEEEE M
FHBEXFM, Ustoredread committedBMIAZIRIF—EIEIERY . UstoretBszi5
FRERI2PCES

EIREEFZIETHEIETRETHESEEBE T, SSTERENT, RRAFTE
EESFETHANESURIEHITREE . Astore. UbtreeiZ B[R, BARBXNE
NBEERENE. Ustore AT IHREE TR, ERRIRMIEES TR . REMNRNEREZR
F3MER .

BB ERE

BMERSMAEESHNELER:

- ERHRDAIROLLBACKEEFLkRERLE .

- EEETEEPUNRAELEERRORKIIRSE, IATHICOMMITR(EFS
ROLLBACKIfgEHERE, thsfkRILEIR,

- EREMIEPINEAELFATAL/PANICEK IR S, LIRSS X
HIEHENESHITREEER,

BL0ER

BEEREAMSEERRENEERERLE, SHUndoEWZIZRKREIRTTHAY

ERREREOIRES, MAXIIMERIRSS . HREEIRES KEEL&IEundo

launchfa B Hie B EIE T ELIZundo worker, BHBRSEIE TELIZSChR

7ERES . undo launchZ 2R Z R LARIRTHG#ES 1 undo worker#kiz

REHRER

UESEELRELKRERAIATEN, NREMESEESRIZESRERN

D, MEEERINNZESEANEAIBEXIITRAEREIR. TEKEIRZR

RELIRZSEATNENENR, FEREMRE.,
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Ustore FEE5HIEZMROLLBACK TO SAVEPOINTIEGIRS], FHELOEAERE
SAA%ERRTT, FESHERATMRESHESIRES ., NR—FSELER
A FEERBHIIFESS, ZESORNSAHITFESIOER, rEFE50
REEEASHITRESMER,

4.3.4 [N[ERE

INEIREINEEREIEERERARN—IA, LG IEFMERE— N EIRRFEZI
W, SEIREBMASNREBIREPHITIRE . EXRBNERAZE, REGBIRMDK
. PITREFEHKOISIERAEFIEEEN, REMKFEEH D HEEEVIT, KAA
EARE, EiZNEDropFliNETruncatetkE E123XAIEIERZEDrop/TruncateA9%UE,
REFEEWER, MERSEEFEIEERNTX,

(1 %88
o Astore5|Z L5 AEIDROP/TRUNCATEIIEE

o EHRZIFNEHRE.
o BFTLURESEREARIE, FEESER—CtESt.

4.3.4.1 (N[E|&Eif

==

2RiFAe
NEEGAUESTEENMIESERNE N snapshotHiE, X—4F 4] BFEEIE
tEEEEIMIRREL R AIZIREIE . (NEEIETMVCCEIRANF, @BigteREIH
IR, SREUBESIRAEIE .

BUIRSRE
BARBRED A= |BRAMRE. REBIOMIPTIIBIRAEER ., IHIRAIRE: #ig
undo_retention_timefeES%, FARKERIRAFERIRTE, EBIZAT 8898
WEEEE, BFERNEEANFEZSHRENKTONE, BHKESEERIEX.

=

{[ ONLY ] table_name [ * ] [ partition_clause ] [ [ AS ] alias [ ( column_alias [, ...] ) 1]

[ TABLESAMPLE sampling_method ( argument [, ...] ) [ REPEATABLE ( seed ) ] ]

[TIMECAPSULE { TIMESTAMP | CSN } expression ]

|('select) [ AS ] alias [ ( column_alias [, ...] ) ]

|with_query_name [ [ AS ] alias [ ( column_alias [, ...] ) 1]

|function_name ( [ argument [, ..] 1) [ AS] alias [ ( column_alias [, ...] | column_definition [, ...] ) ]
|function_name ( [ argument [, ...] 1) AS ( column_definition [, ...] )

|from_item [ NATURAL ] join_type from_item [ ON join_condition | USING ( join_column [, ..]1) 1}

EERS “TIMECAPSULE {TIMESTAMP | CSN} expression” JgiREIIHAEFTIGZRIA T
o, EHPTIMECAPSULERR(FERINEILIAE, TIMESTAMPLAK: CSNZERRINEITNEEER
BixAt @SS B a{ERACSN ( commit sequence number ) {58,

SHH A
e TIMESTAMP

-  EEEEEANRETIMESTAMPIX MY E= EAYEUE, TIMESTAMPEE—1E
A9 L ASE]

e (SN
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-  IEEERBNMEEZERXF FENCNRAIEE, CSNis—EfFi2iE
% ETIEU,‘\, HIRETRICSNAS—HER, T CONIUERBNHURRERI—
MR, EEENCNTRIEIEARSQLEIIHIRERFEZ—SIERATEX

HIE
A\ ER
EARYERHEITINRIRY, ATRESE3sANRE ., BERNCIZIEHARIES, FTEFEH
CSNi#1TIA[E]

{ERzAI

o =il (E¥Gundo_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)
--Eifpia a8
gaussdb=# select now();
now

2023-09-13 19:35:26.011986+08
(1 row)
-HRNEE
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'"),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4"),
(5,'INSERT5'),(6,'INSERT6');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ Ao
3 | INSERT3
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
6 | INSERT6
(6 rows)
- EEIIE A csnibiZE
gaussdb=# SELECT * FROM flashtest TIMECAPSULE CSN 79351682;
col1 | col2
______ .
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ Ao
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
- NEETEA A ERRERIE
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP '2023-09-13 19:35:26.011986';
col1 | col2
______ .
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4 FiE5|E

4.3.4.2 [A[EO)F&

b —
E% El%\

HUIRSR

Bi

{ERTAI

(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
--INEEETEEEE AR
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 csnib iR, FXIFREHTER
gaussdb=# SELECT * FROM flashtest AS ft TIMECAPSULE CSN 79351682;
col1 | col2
______ |
(0 rows)
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
DROP TABLE

NEIFRATLUSEFRKEESENER, SZERAMURT— I —ER, MARENK
YERERT, AR LARIERIRE RAVEWE . (AEIRETMVCCEIRAHE], BEMiREE
Ry =AZAd B R [RRNEEEIRE, HkOiEEEI=RIREMERrIEdE, £
MERHIREIR

BARBREDN=E5: |BRAMRE. REBIOMEIPTIIBIRAEZR, IHIRAIRE: #ig
undo_retention_timefe &S5, FARREIRIRAFERIATE, EBIZAT 8BRS
WEGEE, BRREEREX.

TIMECAPSULE TABLE table_name TO { TIMESTAMP | CSN } expression

gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--BlEEZFEflashtest
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) WITH(storage_type=ustore);
CREATE TABLE
--Bifjcsn
gaussdb=# SELECT int8in(xidout(next_csn)) FROM gs_get_next_xid_csn();
int8in
79352065
(1 rows)
--EifpiaaE
gaussdb=# SELECT now();
now

2023-09-13 19:46:34.102863+08
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(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 ERIAT 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,'INSERTE');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ Theroomoses
3 | INSERT3
6 | INSERT6
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
(6 rows)
--AEIRE 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

4.3.4.3 [J[E] DROP/TRUNCATE

dbEa
Bs2 n:%s

e [NEIDROP: AILMREEIMIBRAIZR, MEIKLL ( recyclebin ) iR EHMIBRAYZE
REMBEMINERS|. £4%Z, (IEldrop2ETFEIusiE], @IidikmREEh
FISRAVRIE Y, THWEdropRAIIKE .

o [HEITRUNCATE: AJLAREIREIFEHEIMEHTtruncatefIZR, MEIKLFIRE
#truncatefER R ZES |IIBHEE .. (AEtruncate EFEIBELEHEI, BITIEREH
UhHRIERAYRAIIE, SCHEtruncateRAIIRE -
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RIS

e FFRenable_recyclebin2#] ( GUCE#1Egaussdb.conf3{4E2X ) , BHEIUKL
uh, BRREEREN,

e recyclebin_retention_timeS# B TR ERIIAXTRIRERTE, BTt ERIE
NI SIEH B EIE, BREREEREN,

EESER
o HkRE

DROP TABLE table_name [PURGE]

o EIEEIKELEITR
PURGE { TABLE { table_name }
| INDEX { index_name }
| RECYCLEBIN
}

o NEIKMIPRAIZE

TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename]

o EiMTE

TRUNCATE TABLE { table_name } [ PURGE ]

o [NEIEKTAIE

TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE

SIS
e DROP/TRUNCATE TABLE table name PURGE
- BOANGREUEMAEIELEF, PURGEERIBIE,

e PURGE RECYCLEBIN
- FRBSELIEITR .
e TO BEFORE DROP
FRX N FERREKIL P ERIRIERREFUR,
LIS ERIGAFIEENERNETR, SIS EIRESEHNRSEMRBTR.
- EKIEHERFERIOINREREE—M . B, NRIEERFERSZIR, 3
LHIRERRIEENINIR . [FH “select * from gs_recyclebin;” {EAEAI[
KuE RIS .
-  EEETHAFEENSMAERKETEE S MZEMIINRIBERT, #iE
Fi*ﬁ%lﬁluﬂzﬁﬁqﬂ%ﬁ&%ﬁbﬂ’ﬂw%, WNMRBBNREBIRARIE, (RaJLUXHE
5

" EEMEEERNRIRREMZTR.

*  HTTIMECAPSULE TABLE ... TO BEFORE DROPiEf], BHENREBRZER
=o
- {xZSDROPZERREY, RINEEFKRR, Hb FURAIFRIFEIKILIIRE . FFT]
RIBEE, MITDDLGSFLRARINRA.
- gﬁﬁ)ﬁwﬁxﬂ%wu DCL. DDLEERE, FIFDQLEITRIF (/4L
) )
- WNESMSERRZE, BITEENRSESPIREENED, REX
¥ HITITDDLAIFHRITINEIRIEIRSE: “ERROR: The table definition of
%s has been changed. ” . ¥ &namespace. RENZEHIZ(ERIDDLIITIN
[El#{E#RsE: ERROR: recycle object %s desired does not exis;
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Er Nl

-  FFiZenable_recyclebins#f, [FRREIWELAT, FNERZFE EBtruncate trigger,
truncatezRlY, FTikft&trigger,

e RENAME TO
HMEMEEIERIIFRIEE— 1N BTR.

e TO BEFORE TRUNCATE
INEIZITRUNCATEZ i,

-- PURGE TABLE table_name; --
-EERIKIL
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=# 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 | reytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)
--BlEEzkflashtest
gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
CREATE TABLE
-HRANEIE
gaussdb=# INSERT INTO flashtest VALUES(1, 'A");
INSERT 0 1
gaussdb=# SELECT * FROM flashtest;
id | name

--DROPZflashtest

gaussdb=# DROP TABLE IF EXISTS flashtest;

DROP TABLE

-EERIKEG, BIFRAIRMENEIB,

gaussdb=# SELECT * FROM gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64 | rcybucket

+ + + + + +

+ + + +
-—+ + + + + + +
+ +

18591 | 12737 | 18585 | BIN$31C14EB4899%$9737$0==%$0 | flashtest | d | 0|
79352606 | 2023-09-13 20:01:28.640664+08 | 79352595 | 7935259
5] 2200 | 10| 0| 18585 | t | t | 225492 | 225492 |

18591 | 12737 | 18588 | BIN$31C14EB489C$12D1BF60==%0 | pg_toast_18585 | d | 2
| 79352606 | 2023-09-13 20:01:28.641018+08 | 0]
0| 99 | 10 | 0| 18588 | f | f | 225492 | 225492 |
(2 rows)

--BEXKflashtest, ¥TARFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
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LINE 1: select * from flashtest;
A

--PURGERR, & EIaRIRMIPR
gaussdb=# PURGE TABLE flashtest;
PURGE TABLE
-EEREL, 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

--JyEflashtestplliEZ 5 |flashtest_index

gaussdb=# CREATE INDEX flashtest_index ON flashtest(id);

CREATE INDEX

--DROPZ

gaussdb=# DROP TABLE IF EXISTS flashtest;

DROP TABLE

-EEEL

gaussdb=# SELECT * FROM gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64 | rcybucket

+ + + + + +
+ + + +
-+ + + + + + +
+ +
18648 | 12737 | 18641 | BIN$31C14EB48D1$9A85$0==$0 | flashtest | d | 0|
79354509 | 2023-09-13 20:40:11.360638+08 | 79354506 | 7935450
8| 2200 | 10 | 0| 18641 | t | t | 226642 | 226642 |
18648 | 12737 | 18644 | BIN$31C14EB48D4$12E236A0==%0 | pg_toast_18641 | d | 2
| 79354509 | 2023-09-13 20:40:11.36112+08 | 0]
0| 99 | 10 | 0| 18644 | f | f | 226642 | 226642 |
18648 | 12737 | 18647 | BIN$31C14EB48D7$9A85$0==%0 | flashtest_index |d | 1]
79354509 | 2023-09-13 20:40:11.361246+08 | 79354508 | 7935450
8| 2200 | 10 | 0| 18647 | f | t |0 | 0|
(3 rows)
--PURGEZ 5| flashtest_index
gaussdb=# PURGE INDEX flashtest_index;
PURGE INDEX
-BEEMWL, EIARIZESflashtest_index#Ziflfk
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 |
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(2 rows)

-- PURGE RECYCLEBIN --
--PURGE[E]zik
gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EELOM, ERSEHREE
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

--BlEE & flashtest

gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);

CREATE TABLE

-ENEE

gaussdb=# INSERT INTO flashtest VALUES(1, 'A");
INSERT 0 1

gaussdb=# SELECT * FROM flashtest;

id | name

--DROPZ

gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE

- BEEMWL, RIEBNERL

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 |
79354760 | 2023-09-13 20:47:57.075907+08 | 79354753 | 7935475
3| 2200 | 10| 0| 18652 | t | t | 226824 | 226824 |
18658 | 12737 | 18655 | BIN$31C14EB48DF$12E46400==%0 | pg_toast_18652 | d 2
| 79354760 | 2023-09-13 20:47:57.07621+08 | 0]
0| 99 | 10 | 0| 18655 | f | f | 226824 | 226824 |
(2 rows)
-BEXR, RAMFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;
A
--iA[Eldropsk
gaussdb=# TIMECAPSULE TABLE flashtest to before drop;
TimeCapsule Table
-BEX, ®EKRERdropZEl
gaussdb=# SELECT * FROM flashtest;
id | name
S
1A
(1 row)
-BEEWL, EBSHRRIREER
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gaussdb=# SELECT * FROM gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace

| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | 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, RIFBNEBL

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, & BEIKISEFHIrcyname
gaussdb=# TIMECAPSULE TABLE "BIN$31C14EB48DC$9B4E$0==$0" to before drop;
TimeCapsule Table
-EEREL, 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)

gaussdb=# SELECT * FROM flashtest;
id | name

--DROPZ
gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE
-EELME, 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-
+ + + + + + +
+ +
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18667 | 12737 | 18652 | BIN$31C14EB48DC$9B8D$0==$0 | flashtest |d | o0

| 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, BAEFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: SELECT * FROM flashtest;
A
-BEEGSENE, 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
--iE= e

gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EBELOML, ERSHREES
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

-- TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE --
gaussdb=# DROP TABLE IF EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

--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
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--truncatez

gaussdb=# TRUNCATE TABLE flashtest;

TRUNCATE TABLE

-EERIL, 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

-EEEL

gaussdb=# SELECT * FROM gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs

n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64 | rcybucket

+ + + + + +

+ + + +
-+ + + + + + +
+ +

18703 | 12737 | 18700 | BIN$31C14EB490C$13300228==%0 | pg_toast_18697 | t | 2
| 79356610 | 2023-09-13 21:24:42.872732+08 | 0|
0| 99 | 10 | 0| 18706 | f | f |0 | 227928 |

18703 | 12737 | 18697 | BIN$31C14EB4909$9E4D$0==%$0 | flashtest | t | 0|
79356610 | 2023-09-13 21:24:42.872792+08 | 79356606 | 7935660
6 | 2200 | 10 | 0| 18704 | t | t |0 | 227928 |
(2 rows)
--drop®
gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE
- BEML

gaussdb=# PURGE RECYCLEBIN;

PURGE RECYCLEBIN

-EELONL, ERSEHREES

gaussdb=# SELECT * FROM gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
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| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

4.3.5 ERMETR
WE | xm | mheeA EEER | BBER

s

B |2k | BTHITIEERNE, FROFR | ¢ &HEMR | gs_parse_page
it RITAERIRR. (Al _bypath
=

N 0

o BETT
8 (3F
AP
®) 15
S8

o TIEEY
=Pyt
;ﬁﬂ:o

o JUAHA]
UREL)
o

o ISR
i)

=]
i o

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

B | BBER. 3|z | stat

BAZ Il

(UR 1,98

Q) o UB-tree
]
1]
ET%"O

o IR
=]

=]
o o
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WE | R | InEEEk ERA= BREZFR
it
EiZ | BF#ErEEUndo RecorddyA e undoz | gs_undo_dum
(ﬁ B, TEEIBMRATTHAVEIE =154 p_record
u ‘.
do) | EFRIEEES RS B gs_undo_dum
Undo Record, B &|ARATTAH | ® ungolil p_xid
ISR . W=
Mo
FBTF#EtrigEUndoZone G o EizE | 95-undo_transl
Transaction SlotiE &, %‘.' T | ot _du mp_slot
FF s eSS e HE | gs_undo_transl
Transaction Slot{S8., ®iFFES o ot_dump_xid
XIDFMZZESSERMAIUNdO Record | | popares
FIF#ErIEEUNndo ZonelUTTE | o Tt | 9s_undo_meta
B, ERUndo Record#l e | _dump_zone
Transaction Slot}g5HERER . =
BT EHiEEUndo ZoneXdhz o 1'?351% gs_undo_meta
Undo Spacefd7tisE, ER~Undo . _dump_spaces
Record X {4-{ERER -
BFEHTIEEUndo ZoneXthiSlot gs_undo_meta
SpacelI7TEE, E/RTransaction _dump_slot
Slot34HFERER
BT EURIANEUER L EWERY gs_undo_dum
FrERERA, FREFFBEETR p_parsepage_
BHBER, mv
ME | BFtEELSNSEEIZWAIxLog | ¢ WALH | gs_xlogdump_L
% | BE, FREEFEHETRSEIRS & sn
(WA = gJLUED =3
L) pg_current_xlog_location () ¥kKEVZ o HEME
BixLogfi & . ESZ.';IJ:.'
FAFRITISEXIDEXLog B, 3 Ho gs_xlogdump_
IREFETASERERE. oJLUE | ¢ T@EmiR | xid
13 txid_current()3REVHBIEESS 7
ID,
BTFF@trEERNENNAEE, gs_xlogdump_t
FREFRETABEIERRR ablepath
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UE | KB | IhediEk FEEHE | REEBR
258
FF e E RN EFNZRITEXT L gs_xlogdump_
NEE, FHREFRETASHEE parsepage_tab
2. ILAEM—XT lepath
gs_parse_page_bypath#[]
gs_xlogdump_tablepath, %L
HATRIRIERMRRHFE. W
RIEEECHPRIIFRNIEBEXES,
EEEAR
gs_xlogdump_tablepath,
it |[BiE | BFERUndoERPFEITHER, e UndoZ | gs_stat_undo
24 BFEUndo ZonefEAIER. Undo E1)iE7
(Un | $EERER. UndotEHRXZ {46152 o
do) | MIBRESMUNdOIRIREEGREIE | | 4oz
ﬁ{Eo ;‘E.I:I{ﬁ'. -
=,
s | BF4itmERE (WAL ) 50 | ¢ WAL/ | gs_stat_wal_en
& | NRABFRRESERAS. RIS | trytable
(WA BFamsas (WAL) RIEEK | =0 | gs walwriter f
L) S NEFITHER. ° pﬁ%—'—i/ ush_position
=)
BF#itERE (WAL) SR hang gs_walwriter_fl
/{\’lﬂ_éﬁléﬁ?— RS AR RIE 45 %, ush_stat
HMER.
B | R/ | BTFBEERNRNERS IH#EE | ¢ TWEIR | ANALYZE
R | NEHMERERE. ek | VERIFY
ToAHIR
Ko
o TILtE
Ak,
e HEE
i anti=T
)R ,
P80 HRisE B Spl EpIEsY | SUEESK, | gs_verify data
ERFEEK. _file
5| | BFRIEUB-treeZ 5| [EIUBATY e UB-tree | gs_verify_urg
[E1i ( FBTERAZI/T FBRASI/ SR TR ) #1 e S
NFI | IBRERE. 1]i7
(UR 1,98
Q) o UB-tree
EC] S
EI|E1l
=
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(Un
do)

BFE&RLIEUndo Record#iEE2
BEERE,

e Undo
Record
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EiR
17 N8
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SRR,

o EIAH
BOE

e,
=3

gs_verify_undo
_record

AFE&ILIE Transaction Slot#g
BREAFERR.

e Undo
Record
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EiR
17 N8

o T
EIF

o B
BOE

E’PJ‘!
Frrbo

gs_verify_undo
_slot

BFBE&IIUndotE BEUER
BEFESFE.

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

=]
o

e Undo%

gs_verify_undo
_meta

xR/
5|/
Undo

X%

RATFETFEIUEEENERANE
B4

HxR/RE/
Undo3Z{&
%%O

gs_repair_file

xR/
#5l/
Undo

D

RATRIEHETSIEEETZR
TH .

BT ETEIREERESEENR
Ho

RATEFREENRENEHHT
FEK

HxR/FRE/
UndoTQmHE
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gs_verify_and_
tryrepair_page

gs_repair_page

gs_edit_page_
bypath
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B | ¥R | IheEEA FEEHE | REEBR
258

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

4.3.6 BN EMTFER

4.3.6.1 snapshot too old

FESQLIYTHEIE KFERE—LRE, UndoX&REFAARLSEEIEM T 8EE S
?EEH&ZIS?&E%UEIW?E%O —RIER TERT BEIRKR=E, EEATRFRERS
o

4.3.6.1.1 <EE53HZE Undo =jaE][E]I

[E)REEIR
1. gs_logRiTEDGI T 44IR:

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.

FEELREBEED, XX IsLPREIE .
2. global_recycle_xid ( UndoFRSARZEBEINESXID ) KATEREEZ

gaussdb=# select * from gs_undo_meta_dump_slot(1,-1);
zone_id | allocate | recycle | frozen_xid | global_frozen_xid | recycle_xid | global_recycle xid
--------- L T s TR R LR R R e

1] 280 | 248 | 17028 | 17028 | 17025 | 17028

3. pg_running_xacts5pg_stat_activityfl Bl EiGFERKESS, PEZEoldestxminfl
global_recycle_xidiE# . 215 pg_running_xactsAH&EEEEKEZAIxmMinF]
gs_txid_oldestxmintBZs, HiBidpid&Eiflpg_stat_activityEiG&iE N TiEaATE
i, WRBEKSES<ETEW.

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 = {€E55Hr7E4EFEPD;
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QBT E
®idpg_terminate_session(pid, sessionid) RIHKEBSFRENSIE (1288 KESLE

EREREFE, BHIGRSQLEDAEF—MERIRE, BTSEERE, FITHE
8, HITRIRESWSRENTATEA, BRI SEMERE ) o

4.3.6.1.2 XE[MRESZHEE Undo FE)EIIL

G
{#/gs_async_rollback xact_statustiEIEERAERIGFOIRESS, BEFLIARNES
ST EFEES.
SELECT * FROM gs_async_rollback_xact_status();

ST E

BFARLRIREREHNE, RESANBLATREM:
B fEgaussdb.conffgEmax_undo_workers, REEET S,
F5=2: gs_guc reload -Z NODE-TYPE [-N NODE-NAME] [-I INSTANCE-NAME | -D
DATADIR] -c max_undo_workers=100 B4,
4.3.6.2 storage test error
WEHTERES, HUER. R3|BEUndoREASETEHE, ZREKEZEIsEnE

TZERIMEN, AINERIANEESEEES “storage test error” XEFHIH
FEEIEIEEFEITHE (gs_logE ) , ITESEZR, RESREFNEKEIATIA

18N O

G
gs_log/$TED “storage test error” X§E=,

SIET5iE
BERRENIRARIFRR
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4.3.6.3 &V ZHREE:"UBTreeSearch::read_page has conflict with recovery,
please try again later"

[BRIISR

WS EFERSTIER, LIRS (5126843244 ) , HIEEHESE
“UBTreeSearch:read_page has conflict with recovery, please try again later” #2

*o

(R SHT

ERFEFHTEREETEIRIER T ( EEGUCSHrecovery_parse_workersil
recovery_max_workersig219817[El5L; recovery _parse_workers21,
recovery_max_workers K F19HTEIR ) , SHNEGEEEMERSIFTEN, =
RS ITWEIMES, 32— wERSEFeIIE, NRZTANNESLT
committinglkzx, FEFFZEJIREHEFIM. ME LHNSESRIEERBBEE
ERREHEHR, XPNEREPESXERSINEHITEN, BELFEEM . E0EEEET
TREPESERERS I TENS, SUSENEDSESFRIREERTESIER, mE
MRS EIARIEEME .

ZE X E MBS EREERLAR— RS I NERER T, ER%EERMNH
HESESERIED, HINNELIBRENNER . BEREENTER:

AR

FNEBEEcommittingAFSRITTAR, BEFGESRIRFRNFSRXNINFS %
BENIRFTERELFRY, HIINE Etx_1A95855Etx 258183, Mt Etx_1A9commitH
G 289commit BT Z FEIN, RIBESRERINFRE X 1%ttx 2R=H2I WA, FLAFE
BEFEFZIER.

SHERAEIIHRS INEN, KMNETTARE (B5%xE ) RETHEFTER, EF
HESEIARENIERSR A, MEFIRRREARES RE—ED TTEBNEIARE,
EREPEIER FEMEEIX REm Az, TEBMIEERNERE, FEATEE
PPREDHBERTAN, PRLUFRTER,

MAERRAS 01 (2024-10-31)

IRIERE © LATITERAGIRAT 134



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

4-1 IESH

UBtree
Page

item

1234567

EiaEiE T Hubtreeft3iE, £ SubtreeSEINE HHL, &
L3 itemBTSEHFIIME, MBEEitemAIESHESR
csn committing, BEEEESSRIESEE, MEILLSE
EirRFmhaEEin, SEiETEasEems
ubtreeTIEIRIE, B HIERSENERESEFHTS.

L

UBtree UBtree
Page Page
item item
12345 || 67 12345
SRR, ERREN T SREspitixog, & e e
ubtreeTTE HiitemE— BB T 2 FE L. ' ' = E*‘" SRR = *

ET5E

HIRERT, ENENER., BINENEFIFBREBRAIRS|1FR. RBRRFRRITS
= (MERPRMREELSESENT ) , FLEEHINZIRERIHTR,

4.4 FIREHREHEE-OLTP RE4E

4.4.1 $EENT

OLTPRESEZEGaussDBERERFPHII—MFE, BEFEHNEREEE. MENSL)
RPFIBFSTIFRAERESRACH, JLERESIEERERIRRS AR R
SHIZE . IBINESEE . BINERobITIREIARTLIZE), RESESZ IR
WSEHBEEEHRPAIFEERNE,
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4.4.2 FHELIR

o TXERHER. AFER. éﬁllﬁﬂ]‘% FitlimRIRAFRTIR o

o NIFAFAEER. DK, “ROKIREILMEKE.

o WIFEEXR. DX, _J%:\IZE’ﬂAstore/Ustore%)ﬂﬁiﬂiéﬁﬂbuifio
o FMHNEAFEBELXSPCER TFE.
o UstorefziFmmENS, [E4/\F2:1,

4.4.3 Y5

o TPCCRAZRIE. FHAENEB WS TZ,
o TPCCAABEMBRIEIET WS T,

e TPCC.bmsql order_lineiRBILMEREE ( RIRBISSRIREANTERENSTT) NAE,
TPMCEUAEF2% ( 568%CPU370GBPI7E+3TB SSDIEAE, 350GB
SharedBuffer) ,

e TPCC.bmsql_order_lineig BEILMZERE ( RIRBISSRIRENITERTT) BERIA
SEGAER, TPMCEUASTF5% ( 568%CPU370GBAI7Z+3TB SSDIE#E, 350GB
SharedBuffer ) ,

o EZFEILM JobHEEZ0100MB/F ( 568%CPU370GBAIfZ+3TB SSDIE#RZ, 350GB
SharedBuffer ) ,

B2 RIENITE R RS RIS SR EEIRE N T E TR

o getEIIBAEBEIBLCIEEEZUR ERESS L, WIIMIATF10%, plsqIA=ETF
15% ( 32MB SharedBuffer, 6 ATREZEE ) o

o  multi-getEiANAA)EEEIRLLIEEGEEUEMEAE S, EEIMIAETF30%, plsqlil
A=F40% ( 32MB SharedBuffer, 6 5TREEUIE)

o table-scanEifihIa/EAEEURLLIFEAEEUIRIERESS L, WANMUARZTF30%, plsql
MAR=F40% ( 32MB SharedBuffer, 6/5TEEIE ) -

e TPCH.lineitem=zE/E4ELL ( £1817 ) ANF2:1,

o IFFTPC-CHYOrderline®, LA TPC-HEILineitem. Orders. Customer. PartE
AONXZRAR, FERFERKZH, FHEERSTFLZ4F0ZLIB; MXAEFERKZHT,
[BEERNFLZEFLZ+HuffmanB & 2 FE4EE L2 .

4.4.4 {ERAR
ERRRERRINGS, FIF AT icense BEfEFD . BAMERIBHALNTIZN.
S PITIT RS TR EEEE

gaussdb=# ALTER DATABASE SET ilm = on;

KEZREYEZERpublic schemafr & FEEgsilmpolicy_seg#gsilmtask_seq.

gaussdb=# \d
List of relations
Schema | Name | Type | Owner | Storage

+ + + +
t t t t

public | gsilmpolicy_seq | sequence | omm |

public | gsilmtask_seq | sequence | omm |

|
oA
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gaussdb=# SELECT a.oid, a.relname from pg_class a inner join pg_namespace b on a.relnamespace = b.oid

oid |

WHERE (a.relname = 'gsilmpolicy_seq' OR a.relname = 'gsilmtask_seq') AND b.nspname = 'public’;

relname
+

17002 | gsilmpolicy_seq
17004 | gsilmtask_seq
(2 rows)

SRS ESIRwarning:

WARNING: ILM sequences are already existed while initializing

PRNINELERE o

R RIEAIE:

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);

NEERRINERE:

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;

KERIENE P2 EHIEEIE:

gaussdb=# SELECT * FROM gs_my_ilmpolicies;

policy_name | policy_type | tablespace | enabled | deleted

P t t
p | DATA MOVEMENT | [YES |NO
p2 | DATA MOVEMENT | |[YES |NO
(2 rows)

KMERKFREENEPEREIE 7 FFENIRIRERIREE:
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

+ + + + +
+ + + + +
p | COMPRESSION | ROW | ADVANCED [ [ | LAST MODIFICATION
TIME | 3 | | |
p2 | COMPRESSION | ROW | ADVANCED [ [ | LAST MODIFICATION
TIME | 3 | | |
(2 rows)

KBRS BirREE TN :

gaussdb=# SELECT * FROM gs_my_ilmobjects;

policy_name | object_owner | object_name | subobject_name | object_type |
tbs_inherited_from | enabled | deleted

inherited_from

$E|3 PITERETE .

+ + + + +
+ + +
p1 | public | itlm_table_1 | | TABLE | POLICY NOT INHERITED | |
YES | NO
p2 | public | itlm_table_2 | | TABLE | POLICY NOT INHERITED | |
YES | NO
(2 rows)
FahiTESRE IR .

A EF=

AEENR, RGBS HFREPOLICY_TIMEREM, REBEHIUXIE
IRRLAR RN, B FTEEDEE:
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gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);

AR EHER T :

gaussdb=# INSERT INTO ilm_table_1 select *, 'test_data' FROM generate_series(1, 10000);

gaussdb=# DECLARE
v_taskid number;
gaussdb=# BEGIN
DBE_ILM.EXECUTE_ILM(OWNER => 'public’,
OBJECT_NAME  =>'ilm_table_1',
TASK_ID => v_taskid,
SUBOBJECT_NAME => NULL,
POLICY_NAME  =>'ALL POLICIES',
EXECUTION_MODE => 2);
RAISE INFO 'Task ID is:%', v_taskid;
gaussdb=# END;
/

WASEBIR, SIRNNNEIRER . TIRUTHE ( EAREZERRINT RAISE
INFOIEEIFTED ZFitaskadid ) -

INFO: Task ID is:1

atask{=E:

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)

KWEITHER:

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 EYEjoblER:
gaussdb=# SELECT * FROM gs_my_ilmresults;
task_id | job_name | job_state | start_time completion_time
comments | statistics

+ + +

+ + +

1 | ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-08-29 17:36:38.779555+08 |
2023-08-29 17:36:38.879485+08 | | SpaceSaving=0,BoundTime=0,LastBlkNum=0
(1 row)

o fREEBIMAEITE.
FERMIRBRESRtemplate 1 EEE, BIREHEIFEN:

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
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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

END IF;
IF V_ZMAINTENANCE_WINDOW_EXIST = 0 AND CURRENT_DATABASE() = 'template1' THEN

SELECT

CASE

RAISE EXCEPTION 'Create maintenance_window FAILED, current database is not tempaltel’;

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

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;

BahEEREETFSHATRE:

gaussdb=# SELECT * FROM gs_adm_ilmparameters;

name | value

o

EXECUTION_INTERVAL | 15

RETENTION_TIME | 30
ENABLED | 1
POLICY_TIME | O
ABS_JOBLIMIT | 10
JOB_SIZELIMIT | 1024
WIND_DURATION | 240
BLOCK_LIMITS | 40

(8 rows)
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- EXECUTION_INTERVAL: BzafiAEESHTER, BAZS155#HHT—IK,
- RETENTION_TIME: [iSEEZEESICREEEMR, HAB30XEE R,

- ENABLED: ZHpiBEmliEERBREBR, BALFE.

- POLICY_TIME: SREGT(LAIRSBIEENZ, MikFERE . BIALAK RS,

- ABS_JOBLIMIT: BRI AREGRESHE LR, FIAB101,

- JOB_SIZELIMIT: BANEZE(ESHIIOLIRE, EIANTGB,

- WIND_DURATION: BR#HPEORIIFELATE

- BLOCK_LIMITS: #Z=HISLEHIRAY TR EMBER LR, BIAR40, BUEEER0
110000 (OFRFRABRE ) o BfiIEblock/ms, RBEVHESEB/SLN
block, JEZ FRRITE%: BLOCK_LIMITS*1000*BLOCKSIZE, LAZAIAE40
Jafil, EjE=R FFRI: 40*1000*8KB=320000KB/s

P E&#19al@idDBE_ILM_ADMIN.CUSTOMIZE_ILM () EZOEEE,

#HIPEOAATRXR22: 00 (db=AYE ) FiE, A@iIDBE_SCHEDULERIZHAY
$ZOSET ATTRIBUTERTIRS :

\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;
/

.

4.4.5 HIFEOSHEE

RETENTION_TIME: FHESEMRCFEAVREBITK, B{uXx, BAIAE30, AFER
EECEES=ER1TET.

EXECUTION_INTERVAL: FHHESAITIR, BuoH, EHAME1S. BFPATR
EECHIFENHEVESREBERET . 1Z2385ABS_JOBLIMITIHER D, B
He&iEm KA ~=4a91/09WIND_DURATION/
EXECUTION_INTERVAL*JOB_SIZELIMIT,

JOB_SIZELIMIT: #E#IEBENE4Eoba] LIMMERRKFTH, BLJk, BHNME
1024, [E4E7252973100MB/F), BANE4E)oblRHIIO1GBREY, =2 105
ARTREER S SHIERUNREEFENHIEERTRET.

ABS_JOBLIMIT: =HI—XIFERBEMSZ DI ESEIob, BFEIRIEECSIRESR
IS XREHEE AT . BINEAREIZ10, FJLAER “select count(*)
from gs_adm_ilmobjects where enabled = true” &<&EIE,

POLICY_TIME: EHIFIELRTHORERUERLEY, MMNARMNXH. BE
J9: ILM_POLICY_IN_SECONDSE{ILM_POLICY_IN_DAYS ( BtiAME ) o
WIND_DURATION: #HPEOIFERHS, B, EIA24008 (4NET) o #
PEOSKIAM22: 00 (JbZ=ATE) ) FrIREEE24055, AP ARIEE S SRS
BRETET.

BLOCK_LIMITS: #=HISLAIZRAVITRIESRZE LR, BAAE40, BUESCEZ0E!
10000(0FRTRAPRH) , BfiEblock/ms, FRBEWRZEFHEEZ/D 1 block, EXR
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EBRIFE % BLOCK_LIMITS*1000*BLOCKSIZE, LABKIAE409%), EiRE LR
#9:40*1000*8KB=320000KB/s

aNbaXiE
EXECUTION_INTERVAL: 15
JOB_SIZELIMIT: 10240
WIND_DURATION: 240
BLOCK_LIMITS: 0

IECE FRES X Fo XE— M EPE O ERE v 556%240/15*10240MB=160GBIE
A9 ESE . [E45T5 56 /9100MB/F), SCRRIE4E{NFERT160GB/(100MB/#)=275%4,
HibRFEx WS FTei0m . AP RIEE SRS T AL S EERNIHS AT S,

4.4.6 1=4E TIPS

A
SREBFEERRVISEIRR TEA RIS License, BNHITHEHXBFLSEMRIE.

1. FanR—IXESE (R BIF—XES8102400MB )

a. H/RIMLEHRDERE:
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. FahflAkESs:
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;
/

¢ BEEHIOBEGTH, AJUERIEARIIITER:

gaussdb=# SELECT * FROM gs_adm_ilmresults ORDER BY task_id desc;

task_id | job_name | start_time | completion_time
| statistics
+ + +

+

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);

% 4-2 DBE_ILM.STOP_ILM HINS#

2R )%
task_id }EEIHZ1EADO taskfUHIRTFID,
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B

%

p_drop_running_Jobs

FRRESELEIFEIE{TAYI0B,

p_Jobname

FRRFELERYEE)obName, @id

GS_MY_ILMEVALUATIONDETAILS#IERTLAEIA .

AREREE N EEREERES .

a. H/EILSHEDEREE:
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. REILMRITHEHXSE:
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;
/
¢ FHEEEHERE:
gaussdb=# CALL DBE_ILM_ADMIN.DISABLE_ILM();
gaussdb=# CALL DBE_ILM_ADMIN.ENABLE_ILM();
d. BFOLURIEEZ, JEFDBE_SCHEDULER.set_attributeiR BfeS4#iRE N
BOFFEATIE] . HEIEAIA22:00H /5

REILMHITIEXSE,

EHIADOMISEH RN ERREEY, MMXERMNIXE. BUEA
ILM_POLICY_IN_SECONDS = 13§ILM_POLICY_IN_DAYS = 0 ( BtAH ) :
gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);

15=45—RADO TaskEz B4 201 ADO Job, BUECEIAFEFONTFETF
2147483647HIRE o iF =%, {EFAY@ FENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(12, 10);

ADO TaskHIHUITSRER, BuSH, BME1S, BB EEXFEFINTFETF
2147483647THVRE o F =21, {ERAT@ FENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(1, 1);

ZEHIENADO JobATLAMERRAFETEH, Rk, BUECEATFFFONTFETF
2147483647HIRE S F =21, (ERBY@ FENEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(13, 512);

IHME—IKRRRE S ER A ERE GRS DS

gaussdb=# DBE_COMPRESSION.GET_COMPRESSION_RATIO (

scratchtbsname IN  VARCHAR2,
ownname IN  VARCHAR2,
objname IN  VARCHAR2,
subobjname IN  VARCHAR2,
comptype IN  NUMBER,
blkent_cmp OUT  PLS_INTEGER,
blkent_uncmp OUT PLS_INTEGER,
row_cmp OUT PLS_INTEGER,
row_uncmp OUT PLS_INTEGER,
cmp_ratio OUT NUMBER,

comptype_str
sample_ratio
objtype IN

OUT VARCHAR2,
IN INTEGER DEFAULT 20,
PLS_INTEGER DEFAULT OBJTYPE_TABLE);
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#= 4-3 DBE_COMPRESSION.GET_COMPRESSION_RATIO HIAZ %
B ik
scratchtbsname HIRFRTE=EIE R
ownname IR RAAEE SR
objname HIEXIRER
subobjname HIBHID XBFR, BAIASNULL,
comptype [E4528S: COMP_NOCOMPRESSHN
COMP_ADVANCED,
sample_ratio SREELLB, #IAJ90-100R9 M iZ =%, NN AT
D ZNBSREEELG . BAIAF920, BIXI20%R91TE0HTT
FRiFo
objtype SIRER, ARHITIFAI2EAY /9 OBITYPE_TABLE

3% 4-4 DBE_COMPRESSION.GET_COMPRESSION_RATIO st &#

2T f#iA
blkent_cmp HEAREESE S S BRYREL,
blkcnt_uncmp FEARSR EYE 5 RIRE
row_cmp HAREREERENRATSHIITE .
row_uncmp AR EERT RN SRR AT BRI TEL
cmp_ratio [E4ELL, blkent_uncmpB&LAblkent_cmp,
comptype_str R EREEENFRE,

B

gaussdb=# ALTER DATABASE set ilm = on;
gaussdb=# CREATE user user1 IDENTIFIED BY '+ttt
gaussdb=# CREATE user user2 IDENTIFIED BY '+xtiit:
gaussdb=# SET ROLE user1 PASSWORD '*+xkkiiits
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, 'SE&ALEA', 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 => 'user1’,
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OBJNAME => 'test_data’,
SUBOBJNAME => NULL,
COMPTYPE = 2,

BLKCNT_CMP => o_blkent_cmp,

BLKCNT_UNCMP => o_blkent_uncmp,

ROW_CMP => o_row_cmp,

ROW_UNCMP => 0_row_uncmp,

CMP_RATIO => o_cmp_ratio,

COMPTYPE_STR => o_comptype_stt,

SAMPLE_RATIO => 100,

OBJTYPE = 1);
RAISE INFO 'Number of blocks used by the compressed sample of the object 1 %', o_blkecnt_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 1 %', o_row_cmp;
RAISE INFO 'Number of rows in a block in uncompressed sample of the object 1 %', o_row_uncmp;
RAISE INFO 'Estimated Compression Ratio of Sample : %', o_cmp_ratio;
RAISE INFO 'Compression Type : %', o_comptype_str;
end;
/
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

T8 —THIRGEXATE

gaussdb=# DBE_HEAT_MAPROW_HEAT_MAP(
owner IN VARCHAR?2,

segment_name IN VARCHAR2,
partition_name IN VARCHAR2 DEFAULT NULL,
ctid IN VARCHAR2);

% 4-5 DBE_HEAT_MAPROW_HEAT_MAP BIAZS#

B fiiA

owner HIENRAEE .

segment_name HHEXIRER

partition_name HIENRHD XBIR, AESH,

ctid B#74780ctid, BPblock_idakrow_id,

= 4-6 DBE_HEAT_MAPROW_HEAT_MAP imi &%

B 1205

owner HIENRAEE .

segment_name HIEXIRER

partition_name HIENRHD XBIR, AESH,

tablespace_name HURFTERIER=BER,.

file_id TRRERYHEIISIAID,

relative_fno 1TFRERIMEXISIAID ( GaussDBARTILIZE, FLLEY
BEEL) .
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2R ik
ctid 1TH9ctid, BPblock_idakrow_id,
writetime TR9REIEMRTE,
i

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. EBILMEESHITREXIMNES .
gaussdb=# SELECT * FROM GS_ADM_ILMPARAMETERS;

name | value
+

EXECUTION_INTERVAL | 15

RETENTION_TIME | 30
ENABLED |1
POLICY_TIME | 0
ABS_JOBLIMIT | 10
JOB_SIZELIMIT | 1024
WIND_DURATION | 240
BLOCK_LIMITS | 40

(8 rows)

8. BERILMEBIMEES, SEKRKER. KB BRERRE. MRRE.
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

p1 | DATA MOVEMENT | [YES |NO

9. EBILMERBIEIERIHEEE, SSRIKER. R FH%F.
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

+ + + + + +
+ + + + +
p1 | COMPRESSION | ROW | ADVANCED | | | LAST MODIFICATION
TIME | 90 | | | |

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
+ + + + + +
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+p1 |COI\;IrPRESSION | ROJ(N |ADVANCE+D [ : | LAST MODIFICATION
TIME | 90 | | | I
(1 row)
10. EIIMBEFEILMEREN FERVEIEN SR SHENRIEIIBEES, 88RIEER. £

11.

12.

13.

EXTREFR. REGRIKIE. RIEHVEAMERMAE.

gaussdb=# SELECT * FROM GS_ADM_ILMOBJECTS;

policy_name | object_owner | object_name | subobject_name | object_type | inherited_from
tbs_inherited_from | enabled | deleted

+ + + + +
t t t t t

+ + +
p1 | public | lineitem | | TABLE | POLICY NOT INHERITED |
YES | NO

gaussdb=# SELECT * FROM GS_MY_ILMOBJECTS;
policy_name | object_owner | object_name | subobject_name | object_type | inherited_from
tbs_inherited_from | enabled | deleted

+ +
t t

+ + +
pT | public | lineitem | | TABLE | POLICY NOT INHERITED | |
YES | NO
ZHADO TaskiIEE(SE, B8 Task ID, Task Owner, KEUREER,
gaussdb=# SELECT * FROM GS_ADM_ILMTASKS;
task_id | task_owner | state | creation_time start_time |
completion_time
ar + + ar

+

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

ar + + ar

+

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)
EIFADO TaskHUIHEIFBER, B&Task ID, REKER. MRER. iHAER
LARADO JOBZEFR,
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

1| p2 | public | ilm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)
BiFADO JOBHIHTIEIBISE, B&Task ID, JOBEZFR. JOBIKZ. JOBRIEHSE

F,
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gaussdb=# SELECT * FROM GS_ADM_ILMRESULTS;
task_id| job_name | job_state | start_time completion_time
comments | statistics
+ + +
+ + +
1 | ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-10-16 12:03:56.290176+08 |
2023-10-16 12:03:56.319829+08 | | SpaceSaving=0,BoundTime=1697429033,LastBIkNum=40
(1 row)

gaussdb=# SELECT * FROM GS_MY_ILMRESULTS;
task_id| job_name | job_state | start_time completion_time
comments | statistics

+ + +
+ + +

1| ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-10-16 12:03:56.290176+08 |

2023-10-16 12:03:56.319829+08 | | SpaceSaving=0,BoundTime=1697429033,LastBIkNum=40
(1 row)
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Foreign Data Wrapper

GaussDBAJFDW ( Foreign Data Wrapper ) BJLASCIRE N GaussDBEE & M IxiEiRSS
22 ( BIREURE.. XHES ) ZENEERIE. BRisdSnIIatEiEiRsstBlialE
file_fdw,

5.1 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
FEBRMIzEED FEEERALICE ile_fdwREISNE, LIBBIEAF#NERTIEN
BURRSUS

e enable_copy server_filesfTFRS, EEROILABIIguceHsafe data_pathiZERFTILIE
NSRRI, R safe_data_pathIRAVFIER, KiEBUbgucS AR (B
INER) , AP EREEEHTIEE,

{EFfile_fdwBlZRIFMNBRATLAE THUEIR:

e filename
IBEZZERINYE, BENSH, BURE— 1M HEBIIRESR.

e format
imimserverflS B, SziFtext/csv/binary=f#&=, FICOPYiE@HIFORMAT
FEIAERE

e header

EENXHESEIRATT, SCOPYiIEARIHEADEREIRIEE .
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e delimiter
IEEENHEHINSIERS, SCOPYRIDELIMITEREIRMERE .

e quote

BEMHRIS | BFRF, SCOPYRIQUOTEELUER .
e escape

IBEXHIENFR, SCOPYRIESCAPEELER]
e null

BEXHNINuIZERFE, SCOPYRINULLELTER .
e encoding

IBENHHIYREE, S5COPYHIENCODINGIEIHERE
e force_not_null

XE2—NMu/RiE, NRAE, WEBRZERIEARNZILEZZFE (1BHE,
R EINulLEIT ) » 5COPYRY FORCE_NOT _NULLEIREH=ERHER .

(0 #a
o file_fdwARSZHFCOPYHIOIDSH] FORCE_QUOTEIR

o XUMAINRBEISMERREIMNBRAVFERERE, 2Efile_fdwhIiEIR, thAREMfile_fdwhRIAR
S5 RRELA P BRETRYIEIN

o ENERERNEMFZRASIEINR. BARERE, RERFEERFEREIZEAIN
1¢0

o XFF—MEMfile_fdwhIsMEEE, EXPLAINAI ERBIEEISTEZFOSTEAR/N (B =
) . IBETCOSTS OFFKEEFZE, AERXEKR/N,

{5 file_fdw
o BIFEAIRSSEEXIR: CREATE SERVER
o BIZEEFIFMET: CREATE USER MAPPING
o MIBRFFRET: DROP USER MAPPING
o MIPRBRS3 28X : DROP SERVER

Nl

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

--BlIEsE,

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

CREATE FOREIGN TABLE

--fiBRINE
gaussdb=# DROP FOREIGN TABLE file_ft;
DROP FOREIGN TABLE

--THBRserver,
gaussdb=# DROP SERVER file_server;
DROP SERVER
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pES=E AN

o (EMfile fAWHRBISEZZIAING, BRESIFZG, FRFHIEEGZUF
HOISZENER
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6 ZIEEH
GaussDBYIEIRE HIgE RIS IFIBIR -

SRS HIETR TEEHRSIOIERE (UN0raclefiEES ) #HITHIERE, TR
i?&ﬁﬁﬁ%g?ﬁﬂﬁ‘éb, FEUARBIASE S SRR EEH Mz  TSER SRR AR

GaussDBIZfit 7iBiEfER3INRE, BIERMExLogiV A REMIBIERE . BirEIREMRENT
ZIEAEALIHTEESS . BAME ZEEHR. ZESHIRETNBEREE
FERORZSIRG , ISRAOEIRR . ISR EIRENEIRRNES, STFEREHTH
EEIZHAEREIETIEE, SURETER.

6-1 iS4

Gauss DB H hr 0 Pe

ULl SUE saL

Xiogs | > ' | N | wm
PR R 4 &

ZIEEHIMmE o HER: ZEFERIEIESE . BEEEBSEEIASES NRUARY
BiEEE. WSaEEEREHEEEE ASH TRIT A RESCIEESES .
GaussDBRIR 22 E/EITINEE .

6.1 1Z45RERY
6.1.1 1 ZiEELELA

Thietik

B ZEEFIR RS AEBAVEMBEN), GaussDBRILAERISQLEEZIHT
Eg%ﬁ@ﬁgo L7 EERAE, AHRERTR, MR TEROEBEER, FFE
ERIMEES
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HFZERERUES RN, AESIEXEAsEREL, BiZEM#E 2l AP IR
. BEtt, FITRHIEESFRITAOxLog RAELIL, SErENESEEMVACUUMIT
W, GaussDBFIE T ZiEEH#E, ATFREZEXLoghIEIN

—MEESHERT I ELR, XLENAILEEMEREERIAC ) EREERE £
FPERINFEHNT . B 2ESFIEEBEN N2 A EAERENE &R . WRGTF
IV PRZIEEFIEREEAFESS, NizSHESREREMZER BT ER
i TERRRSAILSN IR S FIRE TR R EIXSE S RIB AT BT LURIEZSRIRE
AILSNHEHERIRE; BERIRSRICSNFZ IS FIETEMERIEM S5 B LIARIES
AIHERICSNIEH S HIE .

BURSS
o ZIEHEBRINDNSIHEY, WMRHTIZIEEH, NERSSLERE, BEIFEEFRIE
FERDN_ERIGUCESEssIZE Fon,
(1 #88
HERLZEXK, BIRIEBRSSLEE,
o IREGUCE#wal_levelHlogical,
e IREGUCE#Imax_replication_slots>=BNM T =EH (B REFIEE+SDE
HHZIEESTIER) .
(AL
XTF2ESTHIEE, SR T™NERE,
o —MNBIEEHIEHALRID— NDatabasefIEX, WMNREEMHEITSNDatabase, NIFE
BRI MNMBIEEHIE,
o NREEZRDIEEHELSAESNOBEREEE, EREHIEESECIEZSNMZEET
¥, BNMZEEHIENN—FIZEEHIHE,
o [F—SLfl L, REXIFRNFE20MNSIESEFIEHITHRG,
o {XPR#IAFEFF1#AEREPLICATIONA RO FPHITIRIE ., =D K ARTEEE
SERAHITIZEEFIRE, =NOMHBRNARIFSIREEESRERET2EET
#BIE,
RSN

o BIEMRIITRIDDLAIRIES WHNBLAR .

o  TEHITIFERIDDLIET (I @ERtruncatedis> XFKexchange ) B, TJBEIERLRE
BEEEX.

o fEMIZIEEHIINEERY, FINFESHDDLHEREBIE 10001 ; BiEMREESH
DDLF=4RIEIRE SIEIINTE, ERRIDEIDDLAESSHRR AEIER .

o AXIFHIETIEFIRIDMLERRS
e LHfTDDLIEA (4Malter table ) /5, ZDDLIEARIHKREDRIMIZASHESE

%,
o HEITTAKX/NFHEITIGB, EEMBBERIGEATIEATIE, FItENEETH
KNA#B1Z500MB.

e  GaussDBZIZFAERDMIKUEZEEY S INTEGER. BIGINT. SMALLINT. TINYINT.
SERIAL. SMALLSERIAL. BIGSERIAL. FLOAT. DOUBLE PRECISION.
BOOLEAN. BIT(n). BIT VARYING(n). DATE. TIME[WITHOUT TIME ZONE].
TIMESTAMP[WITHOUT TIME ZONE]. CHAR(n). VARCHAR(n). TEXT. CLOB
( BRRDRRTEXTIERY )
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o NTFRAMIE, MBERETHEEextra_float_digitsBE N3,
o iEM-CompatibilityZBiEERIDMLZIERED, FRBAURERINT:

- EA: tinyint(m). smallint(m). mediumint(m). bigint(m). int(m)/
integer. bool/boolean,
- EH8Y: float(m,d). double(m,d).
- TESR: decimal(m,d). numeric(m,n),
- BITZEE!: BIT,
- FRETHEISER: char(n). varchar(n). binary. varbinary,
- SCAREEBY: tinytext. text. mediumtext. longtext.
- HHEERY: data. time. timestamp. year,
- AXJSREERY: tinyblob. blob. mediumblob. longblob,
- HUREBEM: unsigned (BB 2HF) . zerofil (R38F) o
- AHFREY enumBIZEZEEY| setKEY,
o BIESHEIMBINTANZER, HNEFE. HFUK -FF, BFRX
F 47 4L PIMEREFIEETR,

. é’ji%iﬁ%%ﬂ%ﬁﬁ&%ﬁ%ﬁ%&ﬂﬂﬂﬁﬁﬁ, XLESHIETNATRRE, FERFF
ﬂﬂl B/ el

o WZERIFIBFESHIEENEIEREFEFTRMEL, S ENREHNEE
RPE—EAE.

o AXIFEY, BEFEEHEESHEUE.

o FHERIEAT, switchoverflfailoverBIalRE L INRIDEIED S, ERPFNITIE.
QuorumtM¥ T, switchoverffailoveri&iZFAHENEN, FEES5YIEVHER

*o
o ARWESR, S/ EVNENERR—EHIERE, SNSFEEERA—ERIE
Bto

o RN VICIEMIREHIE, BRFNEFTIEIRE—NEFER, MRS
AP £ replicationSlotMinLSN is INVALID_WAL_REC_PTR!!!"Z[]
"replicationSlotMaxLSN is INVALID_WAL_REC_PTR!!!",

. gi&rﬁﬁiﬁ%ﬁ%ﬁiﬂﬁﬁ%ﬂéﬁiéﬁﬁ, BRIDHIETREFEEE, RREFHT
o HENRZIIEE, BIBEEFELS, FFNHBMTIR.

. %%JE?%E@UEEEE%U%EEEP%Eﬁ]ﬁ%%, B ESREESESHIER
I}E28

e RiFinterval partitionFEDMLE
o A IFEBIRATFEAIDMLEERS,
o  RIFAMIGAIZRAIDMLEERS

o MIEAMT, RZIFSELECT INTOIETRIERD ., IEMFEAMT, SELECT INTOIE
TDERRFED0IFE BFRRAIDDURIE, HIBENFIDMUSIERRERS

o Z|IIH(FHIZEEFIENTEREMT SXHZEFIERTIRIE, BIRSEFIERNRIES
EZEFEELLELERT,
o NfERtFEastoreRAIUPDATEFIDELETEIER, T HIULZFRBCEREPLICA IDENTITY
BtE, ERLTEENEEESHFULL, BEFEEHFRESE (FAEE)
“SQL&#E > SQLiEL > ALTER TABLE” E=35/1 “REPLICA IDENTITY { DEFAULT
| USING INDEX index_name | FULL | NOTHING }” =FE%,
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SQL K& RFISIERE

BT EETARERENRGRSEEEE, SRR Emit R
'pg_catalogFlpg_toast FOIDINF 16384 RAEMIBIE NS . BEITEREE
SHEMBXRARNAD, BEASIRTREENEERARETITE.

EABZEEFIST, UECIEESRRYINEREZRS], viEzERN
REPLICA IDENTITYE iR B AFULLEEFEHAUSING INDEXIEEARBE SR 5T
9. ME—AHY. IEBELAY. FAERAY. NEIEFKSANOT NULLEYFIAYZRS]

B ITESNFESESEHERNHEL, BHBBAENITSQLERE
pg_terminate_backend (ZZ#5##5 Iwalsenderé5FEid) RFNMELLAERS, MEIRE
ATEELEINZ991 D8p/30 A N FES . EIEFBSIEMEBN, &— 1ESIFH
SHEIREISHRT, SITEI—5WARNINGHZE.

LIBIESHELTIERRIRES, BIREGUCEHenable_xlog_prune=on.
enable_logicalrepl_xlog_prune=on. max_size_for_xlog_retention)53E=E, H
BN EZESHIESHIRE HERMEBIIGUCS Hwal_keep_segments, [F
HHESFEHRENESHIRBETERENT, MR
max_size_for_xlog_retention X FOE HEZEEFIESHIRBE TR (B
HEX/NA16MB ) #Bidmax_size_for_xlog_retention, =&
max_size_for_xlog_retention/N\F0 B #E{FFEZIA R (-
max_size_for_xlog_retention)/100, HEnZigEHESESEILRL, Hrestart_lsn
YEHIZ E I 7FFFFFFF/FFFFFFFF . iZASHYZEEE TS 5RZER SRR
REHEMRAREN, BIREREFERIRTINE, FTEFMIFR.
BNERBENGE, AENAEEFIEEHESESABEN EXNANZESHIE
( EMRRAFBRIRE ) - FELbZa1EN EXRIZEEFIENIETIRRE, WIS
TR ZIES FIEREHI AR N SRR ALY ( Blrestart_lsniSHigEH
7FFFFFFF/FFFFFFFF ) , SYETEEHENEFNE, BEVEMREHIEL
MATESEFIEISIEBAEB L EEE.
NERRZESHIEGEEWALHSEWII R ARTHR ERASIE, SE#E
HEHERIR AR T, RABEREESHEERITEE,
BT MOEIEDNEEIZ EE BN IFLSNFEFIE,
FRIS(FERISONBR B E A SIFHIRYI B BIFHZR (WN\0TFR ) , BiE
HI ARG H IR E RIS .
A IFEXHERRIDMLEES
HE—SBFZEREFTEZENFESN, BN TANXXGDRAESIER, &
$BEGUCEEmax_files_per_processEt &R A FFEHEH = LIRAIFE

TR EIREEINGE, SRIRANR S ESHIEIRETE X TRKALE
FERIDMLIEME, NEERBERPEEShashdl, NSEEIKEY .

AZIEM-CompatibilityZiEZERIDDLERES ( XIM-Compatibility £z FE{E A2 i fiF
TBINRERT, enable-ddl-decodingi&IRARFEA ) -

£Benchmarksql-5.089100warehouseifr=T, FHpg_logical_slot_get_changeshd:

R RIDEUIES4KIT ( WIML5MB ~10MBHEE ) , FRRDIEARE0.3MB/s ~
0.5MB/s.

R RIDEUES32KIT ( XIMZJ40MB ~80MBHE ) , fRFDHAE3MB/s ~
5MB/s.

YRR IR S 256K T ( X}RI£9320MB ~640MBHEZE ) , FREZMEAEE3MB/s ~
5MB/s.
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o HRMMDHIESBIEAN, FDMRETHRER.

AN Apg_logical_slot_peek_changes + pg_replication_slot_advance 5=, fEfItE
BEHREL R Apg_logical_slot_get_changesEFZ R£30% ~50%

6.1.2 ZiEREISIEIN

ZIERRRSIEINAT AR A RIS IE ISR NIRRT AN INEE, W “BREERESTES
EES | "WBIENRERAKRTEST F. WTFEAFEESE, SQLRHMEEESE
(FFA&IER ) B “SQLEE > REFURERT > RASERE > SEEFIRY E1H+
ER#Epg_logical_slot_peek_changesfir]iE N Z"options_name'#['options_value',
IDBCRIVEEIBIBESE ( &SR ) b “MNAREFRFAZIE > EFIDBCHE > RfAl:
BEEHICHERG ER RIS EREwithSlotOptiondYFEAT £

BRIER ( RITREMFTRISITERSE, EngEX, BSERXIEIFMIREA )
e include-xids:
fRIBHAYdatad RSB R AXIAER.
HUESBE: booleanZ!, ERINMEMtrue,
- false: iz Afalseld, fEIBHAYdataZ AR EEXIdER..
- true: ®Jtruely, FEBHAYdatadIEEXIdER
e skip-empty-xacts:
RN EERETESER.
HYESBE: boolean®!, BXAEFfalse,
- false: & Hfalseld, EBIHARETESEE.
- true: i®trueld, BBINSRETESER.
e include-timestamp:
ES(EERAE & commitifiaE;.
BUESEE: booleanZl, $XIF1TARASIA=ENAEfalse, FHXISQLEREARFDFNE
TR =EIANEAtrue,
- false: g Hfalseld, EBEEAEEcommitAfiEE .
- true: & Atrueld, FERBERE R commitAdiEE.
e only-local:
EERNEBABEE,
HUESEE: boolean®!, BRAEtrue,
- false: g Afalseld, EMBIEAMMBETNABEE,
- true: igAtrueld, (EBAMAE,
e white-table-list:
HEZ2822¥, 88FEHTHRIEAIschemaflFS .
BECE: 82H82FPXRINFHE, FRENERN, ADRGHTRS; F/R™
iﬁfﬁ*ﬁﬂ@ﬁﬂﬁﬁﬁ’%}ﬁ; schemaBFIFRZELL.'DEI, FAFFERESRTHR. I

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:

REFEESH, BAAMB, BNMESHARTEATZENHRHITER
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ERITHRRD-BUESERE: 0~100R9%EEL, BEUAENO, BIAFRBIUFER,

FHITRRID-BUESEE: 0~max_process_memory=a 2H925%, BRIAEN
max_process_memory/4/1024, EHr10249kBEIMBRIEE 45, OFRRATD
LEREEIEI,

e max-reorderbuffer-in-memory

REFEESH, PAAGE, HHE- REEEPEEHENES2REF (B88E7F)
RF%EVS SRR ESHITER.

ERITHRAD-BUESERE: 0~100R9EEL, BEUAENO, BIAFRBLFER,

FHITRRID-BUESEE: 0~max_process_memory= 2HI50%, BRIAES
max_process_memory/2/1048576, ELF11048576/9kBEIGBRIEE\4E R, 0K
AHBEHEAFERR,

e include-user:
EEABEGINZIEHEREMEESNARE . SNBSS ERNER—
HATESNRIENERAR, BEESESHNEMITERFASRESK.
BUESEE: booleanZ!, EXAEfalse,
- false: & Hfalseld, FHEAIYBEGINZEREARMEESHAIZ.
- true: i®Mtrueld, BHEAIBEGINIZERTMHESHEIZ.

e exclude-userids:
EZHERAFROIDESH,

BEEE: FEHREE, IEEE28AFPRI0ID, S1N0IDEE 'SR, A
FOIDEBFE,

e exclude-users:

ERZBHEFRIBIRIIR
?g{ﬁﬁi: FHHHREE, EEEIRERAFR, BY 2R, TREAFEEEF
£

e dynamic-resolution:

EAMNSHETEIBEHAPE . RESESxLog, BxLogEAR, FAFXREIE,
NEASFBRAFE

EESEE: booleanB!, EXIAEHtrue,

- false: & ffalseld, ZHEEREDVINZEIEEZ Rexclude-usersPRAFERES
IREFELIZIEMD; HAPEE, BRRINEIEETSAPIRE,

- true: & Atrueld, ZHEERBILNZEIE R ERexclude-usersFBPAFER AR
5, HIEERD, SHEPETE, E2RTEEEETERBEFIERE. -

e standby-connection:
NREEIRE, A RHFIENED.
BYESEEl: booleanB!, EA(Effalse,
- true: igtrueld, (RACTFIEESEVARLD, EEEVBBNSIRERL .
- false: g AfalseRld, AMHPRH, FIFEZENSZIEED,
(11 #%ea
WMRFNERERERK, BWSIHEELHIERS VLI EARGUR, BIGHTEES;
RN SIHEEHIERS LI MEERS, FEEVNSEDR/, BERENRED,
e sender-timeout:
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NRUEEIRE, IRSERPIRIOBREREE. MNRIZATEENREKREIEZR
ﬁ?(r“ﬂﬂ?i‘ﬁ,%, IZERSEEELL, HMAMNERiRIER. BUAER

ms) o
BUESSE: 0~2147483647H9intEY, BUMEEURTGUCESH
logical_sender_timeoutfYECEE -

e change-log-max-len:
PEHSEFKE LRSH, BAIFT, (FHTHEBEN, BITHENSQLE
AR . MNRBEBBERKEBE LR, NSHEREFHHECA/NA1024%F
PHAFHER. SKSEINREFSA, JRESIMEMARFRISTIEMETIER
&, REWGEER/INTF102489(E,
BYESBE: 1~65535, EAIAEH4096,

e max-decode-to-sender-cache-num:
HITHRIBEENEFRIERE, (OHMTHRBEN, BTN SQLEREARIET
. BEPIEESECRBEXANEERN, FRATEBREETSEENER, &
UI=EEZE9:
BYESBE: 1~65535, BEAIAEH4096,

e enable-heartbeat:
NnEmRE, ARESmHOES.
BYESEE: booleanf!, EXIAEHfalse,
- true: ®APtrueld, WMHEOBBEE,
- false: ig&Afalseld, Rt OBEE.

AR

EFBOHBATEIR, HAMRIAFTREZSOMBASNE@RT: SHERABEEFT
hERREHEROAE, ZERR2O0HAENS, DRE8FETuUint6MLELSN, FREED
HhZiE HENEEHIWALEELERME; 8FPuUinte4{FELSN, FRAXOHLZEH &R
ZIEEEEIWALAERINE; sFHinteMUERRIEE (M1970F1B1BFR) , TRE
FRBENESBEERES BTN ENEE .. XTEHBERT: NRETHEKIAN
NEFF, MNBERStextaiFjson B M ELZNLERF N0, BNEEERT. BIAR

HLTE:
- - uint6d uint64 int64.
i RS SRR R int32 | int64 | 'n’ ‘F
T & ‘ uuuuu ‘ nnnnn ‘ latest_decode_lsn | latest_flush_lsn | latest_decode_time ‘
text/json+ HEEE Sint32 len wintE4 e char* “HeartBeat: latest decade lsn: XX, Iate.stjlushjsn. XX, o
latest_decoded_wal_time: XX
char* “HeartBeat: latest_decode_lsn: XX, latest_flush_lsn: XX,
text/json+3EiEE latest_decoded_wal_time: XX*

e parallel-decode-num:
ICRRBRDIREER, FTRILHIDecoder iz E; RAREERIHS FILLEIR
T, (NRIEEETEE .
EUESEE: 1~2080intE, BIFRNZREENSTEEHITHRDG, RERERR
HEFITHEE, BAMEHRT.

i

Yparallel-decode-numAEeE ( BIAZKIAET ) EXEENHT, Tk “FHITHE
15” FHIEIRAAEE .
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e output-order:

NAXREEEER, KERDEBONIFHEFENER; RARARGS
LGRS, (XERIEEESEE

EUESEE: 03k 1RYintE, EXINMEO0,
- 0: RAO0RY, FRAOLERIZIRSESAICOMMIT LSNHEF, ZBXSRIBEHIE
Aconfirmed_csnF{E90 ( BIAER ) BIRJERIZHGIN, BUHRE.

- 1 RPN, MRIRERIRIRESAIICSNHAE, HB(NHEBIDEFIER
confirmed_csnZ B RIEEHIAI{FERIZA R, SNRE.

e auto-advance:
NRNEDRETY, AREENTFETHEHZIESHIE.
BYESBE: boolean®!, BXiMEJfalse,
- true: iRgtruelY, EEARXHTEEWHIAERBIRBERIARIXSESET, HHE
EHEFIEDISRRENE.
- false: g Afalseld, TEXHAEH I SARBEHAZOMEHSESHIE.
e enable-ddl-decoding:
ZERIEIEHISH, TS REHEDDLETRNZIER .
BYESEE: booleanZ!, BXiMEJfalse,
- true: {EJ/9truely, FEDDLIETREEREN .
- false: {EAfalsefd, AFEDDLIEGQRNIESERE .
e enable-ddl-json-format:
ZIERRIDIEEISE, BTFiEHIDDLAY R EmRiELA N =L .
BYESEE: booleanf!, EXIAEHfalse,
- true: {Etruelld, {EXISONISAIDDLRRHFEER S
- false: & Afalseld, EXTEXTASZLHIDDLREITLEER o
e skip-generated-columns:

ZAERREEISH, BTINIERSIRYEL . XYUPDATERDELETERYIATTET
X, tANTERE AR

BYESEE: booleanB!, EXIA{ESfalse,
- true: {EA9truely, FEILAERKSIBIEEER,
- false: & /afalseld, MtE4EREFIAIRRRDLEER

ER1THERD
e force-binary:

EEUTHHFIBNHEREER, HNARBSEENAEITH.

- HYERZEREpg_logical_slot_get_binary_changest]
pg_logical_slot_peek_binary_changes:
EVESBE: boolean®!, EfiNMESfalse, WETLIFEN, LA HEIER
HIHRRIDER

- STRERZEHpg_logical_slot_get_changes. pg_logical_slot_peek_changes
#pg_logical_get_area_changes:
EUESBE: {NEfalsefEfIbooleant!, LASIARE i ARITDER

- PRI
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EYESEE: booleanB!, EXiN{ENfalse, MBETSLFREN, MWLSIARE S
HERDER

HITRERD

AT ECE IR R R RIEIRE -

e decode-style:
IEEREIEET .
BEEE: charBRIZERF'. 't'a'd', DBILEsont&zN. texti&z0 R ZiHFIME
Lo EAER' DB IS TCRRD .
X Fjsont& X FNtextiS=LREID, FRItERXIEINATAIRIESERY, BEREED
AUBTAFETAMANING2RFBZFEADFTH ( AEEZUInt32288 HB4=E
T, OSEAHRARIDLESE ) , 8FTHuint64{tF BRIsn ( beginXtiizfirst_lsn,
commit¥tizend_lsn, EfASXIRAIZEEDRIsN) o
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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

GaussDBTER{TIZIERBM BEME, SHAKXENCPURIR, AXEFENWalwriter,
WalSender. WALreceiver. pageredosf&tF1EREMMIN, UIRASIGIXLLIZIEERER
CPULIETT, AILARL EHRMFRFGFARLIZREIRCPU, SEEF R THRAIIERE

H, NRSRELERE, NBFRZSEMEER, UREU TSGR TRENR

Eo

SEHEGI:

walwriter_cpu_bind=1
walwriteraux_bind_cpu=2
wal_receiver_bind_cpu=4
wal_rec_writer_bind_cpu=5
wal_sender_bind_cpu_attr='cpuorderbind:7-14"'
redo_bind_cpu_attr="cpuorderbind:16-19'
logical-reader-bind-cpu=20

© N O A W N =

logical-decoder-bind-cpu-index=21
FEBIR1.2.3.45.6@3GUCT EIRE, RIS

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

¥R aIwalwriter_cpu_bind=12REZEFEE 1S CPU_LIET,

cpuorderbind: 7-14BHHERIBNMEIRIORGIE7SEN145CPU, TNRTBEMAICPU
B, NFFhRNEERS5%M .

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

FZARNR— P EESBA—1CPU, HAPRIGUCEHIRIFISEEIERIER.
NEZRIEM, PGS MR EE— 1 CPULREIREHRMERES .
AILUBE scpuis SEE “CPU(s):” BHIBCSIERICPUBIEIZDE .

gPUi%iﬁ’filb%ﬂﬁﬁz%mﬂ*i%i)‘(ﬁﬁﬁlttﬁﬁﬂ&%lﬂ%, LEATESFEREOAEE ( FH1T88
w®E) .

6.1.3 (£ SQL &R HITIZIE/HED

GaussDBREJLABISARSQLEREL, HITEUEE. MIFR. HEHZEEHIE, REVEDERY

E =

BRI R

$181 LIEBREPLICATIONS PRI ZE R GaussDBEIEZETEDN,
T2 [FRUNTHSEREIRERE.

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

Hrh, userl IAFE, password AZHE, db1ABEEZIEIRESZIR, 1600095
BEIROS, APAUIRELREREE,

T3 CIRBEZRAslot1 ANBEEFHIE,
db1=> SELECT * FROM pg_create_logical_replication_slot('slot7', 'mppdb_decoding);
slotname | xlog_position

+

slot1 | 0/601C150

(1 row)

$RA FEEIREEPEERL, HRFRPEALE,
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+IR6

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

IZEVEHIEs ot RRIBLEER, ARRDSE94096,
(1 i8R
ZIERRIDIEINE S IIZIEREDIAT .

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)

BB E s ot .

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

(1 row)

R

6.1.4 FRAMIUESSCIEEZEE T

F=A/EH T EE SRS EMRIBM GaussDBIMEUSIE H & BRI iE IR ERI . X
F{ERIDBCGEZEFIEENETI TR, BEARIBIESE (&SR ) & “‘NAREFRFA
iz > EFIDBCHA > ~l: ZEEFLHBERE” B,

6.1.5 ZIEMFFISZFF DDL

GaussDBEA EIEEHITDDLIER, @ 2EH#IS T RRILISKENEIDDLER .
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% 6-1 BF3745A7 DDL 38

&3 F5| | BEX | BENFF | & | Seque | HE MAIE Package | Sche
BRE | fEIRE e nce ma

CREA | CREA | CREAT | CREATE | CREA | CREAT | CREAT | CREATE CREATE | CREAT

TE TE |E PROCED | TE E E VIEW | MATERIALIZ | PACKAGE | E

TABL | INDE | FUNC | URE TRIG | SEQUE | ao(Ter | ED VIEW ALTER SCHE

E X TION | oAiTER | GER | NCE VIEW | ALTER PACKAGE | MA

[PAR | ALTE | ALTER | PROCED | ALTE | ALTER MATERIALIZ ALTER

TITIO | g FUNC | URE R SEQUE DROP | ED VIEW DROP SCHE

N] INDE | TION TRIG | NCE VIEW PACKAGE | Ui

DROP DROP

ALTE | X DROP | PROCED | GER | proP MATERIALIZ DROP

R DRO | FUNC | URE DRO | SEQUE ED VIEW SCHE

TABL | p TION P NCE MA

E INDE TRIG

DRO | X GER

P REIN

TABL | pEx

E

Iheekmia

HIREAEHRITDMLANEHE, FiE5|Z2EAXINAIDMLAR, BTHITRE, XL
DMLAEH#TH#EIE, BIREEMNAIDMUES, £MZERE. mxFDDLER,
BEHNCRDDURIETNHEE, MEICRDDLEGPRIRARIIDMLEE . DDL
MRSH, BXEZ, BIESHIEYISDDLEY, BTiXERSEERIIDMLA SRR
[RDDLIEARIFEREMR . #EDDLASICRIEDDUER, HAEMFSITEIDDLAEE
AL fSEIDDLRIER .

ADDLEAMITIREF, SQLSIEMIRAXREQRHITIEE. AR, FEMRT
# (FERIDDLIEZESERARIZEERIARTTY, BTI-PEEDDLERRNEEME

2) . HfE, THRETXLEERHRITYRNIRE, £, EXXINTTER.
AEIHIEDDLESHIAR, RZHHZEMHFIEDDL, HEASHETRER (T
B) LIRBUTRERER, HENTHEIITEAEERIZEE.

MIEER 2 fi#HTHDDL, DDLAEITEEIZIEDDLAR SR ISONISRANED, FHEH
%?EEE?EEH&%EEDDL@%O 5RIaDDLaSF~TERHEEY, (FFIDDLR#HT
J4F &

1. BRTHRNE N SIRENSEHESchema, ELINRERTRERsearch_path,
BAEEN .

2. ZEHCRYSONFIFSTUILRYMIHRES T RAOEUEE . MIRAFEREFRIRIEIE
FEhRA, FEFERLDDUEZER, FTERANBZABRXEER

;ﬁ%ﬁffﬁiﬁﬂjE’\J%%EM%MEES%I’, ERSRFPBAFN, MRIE2EE, f
0:

BT EREHATREERESIS'E, REFRIDIRASSSHRETAES|S .
JRIaSQLIEE:

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

a:=a+l;

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

RETURN a;

END;

$$

LANGUAGE plpgsql;

[ fEHTEER

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;

f512: “CREATE MATERIALIZED VIEW v46_4 AS SELECT a, b FROM t46 ORDER
BY a OFFSET 10 ROWS FETCH NEXT 3 ROWS ONLY” &#i=f#tT “CREATE
MATERIALIZED VIEW public.v46_4 AS SELECT a, b FROM public.t46 ORDER BY a
OFFSET 10 LIMIT 3” ;

f513: “ALTER INDEX "Alter_Index_Index" REBUILD PARTITION
"CA_ADDRESS_SK_index2"” £ “REINDEX INDEX
public."Alter_Index_Index" PARTITION "CA_ADDRESS_SK_index2"” ,

~El4: BIEE/NEXCEESXZE, START ENDIEXF&IYMADEE(L JILESS THANIEA]:
gaussdb=# CREATE TABLE test_create_table_partition2 (c1 INT, c2 INT)
PARTITION BY RANGE (c2) (
PARTITION p1 START(1) END(1000) EVERY(200) ,
PARTITION p2 END(2000),
PARTITION p3 START(2000) END(2500),
PARTITION p4 START(2500),
PARTITION p5 START(3000) END(5000) EVERY(1000)
).

SRR

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

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

PARTITION p2 VALUES LESS THAN ('2000'),

PARTITION p3 VALUES LESS THAN ('2500'),

PARTITION p4 VALUES LESS THAN ('3000'),

PARTITION p5_1 VALUES LESS THAN ('4000'),

PARTITION p5_2 VALUES LESS THAN ('5000')

);

5 FEERAYYIFERRY, {FRIF NOT EXISTSHIER
o [HIASQLIER:

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; -- EIf#f3
TABLEFREBintBRYFIc2, BTN, REHTERPIIRISEENNRFRAIZEE,

[ AETEEER :

gaussdb=# ALTER TABLE IF EXISTS public.tb5 ADD COLUMN IF NOT EXISTS c2 pg_catalog.int4 AFTER
cl;
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o JREIASQLIER:
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##5, #riSc3HIRRTEERERITR,

[ ARMTEEER -

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;

o [HIRSQLIED:
gaussdb=# ALTER TABLE IF EXISTS tb5 * ADD COLUMN c2 char(5) after c1, ADD COLUMN IF NOT
EXISTS c4 int after c1; - 13, EAHITEIR,

Ft&LIR
o ZIERRIBSZIEDDLAE:
- ZXDDLAY, ERBDMUZESHNBIEMEIEMEER .
- @DDLIBEMRALMRL R EIME T£98100MB/S, DDL/DMLIBEERZIBIEM
MR REIRE F£99100MB/S,
-  FREIINEEE, XDDLIEaRMERE FENF15%.,

o MRRIEALR (HBITHHIT) !
- RSN HIGREIRISRIMDDLEENS . Hl4N: LOCALIGEIR. IIEEISchema,

- alter table add columnfydefault{EAsz#FstableZEBFIvolatileSEBIAYERES ;
create tableFlalter tablefdcolumnfiicheckZRXA R AR Sz #5stableZ= B4
volatileZEBYAYEREL; alter tablediNREZHKF1EG, REEFA—EZFEDF
ELEATEMER, MiZKalter 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

-  A<3Z#FCREATE TABLE LIKEEYDDLERRE .
(RAETY:
X+ FCREATE TABLE LIKEGIZHIZR, BEESEALTEREAKRDROPIED,

- QUIENSAHEGTEEIF NOT EXIESAT, MRS EFE, AT,
RIBRXSRANE R RIFIEIF EXISTSHY, WNRIWRAEFE, WAHTHER,

- AXJALTER PACKAGE COMPILEIEEI#1THERS, (BESMEELAICATHES
AYDDL/DMLIER], Y1SEPACKAGEEE ;R BDDLEDMLERAIEBICARES, T
alter package compile=#ZiEZI 2R .

- ANEIERIRAZHIRAEAADDLIE LR, LA TFSQLEGASIFHZIEREN .

= BEABATOIER, JI=ERIRINION UPDATESEH,
[RIGSQLIED:

-- BREBEX T EIER, FIFERINON UPDATES 4

gaussdb=# CREATE TABLE IF NOT EXISTS tb1 (c1 time without time zone ON UPDATE
CURRENT_TIMESTAMP) with (ORIENTATION=ROW, STORAGE_TYPE=USTORE);

-- BREBEX MEMER, FIFERION UPDATES 4

gaussdb=# ALTER TABLE IF EXISTS ONLY tb2 MODIFY COLUMN c2 time without time
zone ON UPDATE LOCALTIMESTAMP;

SR HTEE R

gaussdb=# CREATE TABLE IF NOT EXISTS public.tb1 (c1 TIME) WITH (orientation = 'row',
storage_type = 'ustore', compression = 'no') NOCOMPRESS;
gaussdb=# ALTER TABLE IF EXISTS ONLY public.tb2 MODIFY COLUMN c2 TIME;
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BlEEITER, BEILMER,
[RIGSQLIED]:

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;

[

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

CIEEXRAT, FFEARINIDENTITYZIER,
CREATE TABLE IF NOT EXISTS tb4 (c1 int GENERATED ALWAYS AS IDENTITY (INCREMENT
BY 2 MINVALUE 10 MAXVALUE 20 CYCLE SCALE)); -- BRI AEAT

BIRAER TR SRS, ARLIIFINER .
[RIGSQLIED:

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

[ fEITEER :

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

- BIEMRIBAZIEDDL (DCL ) /DMLEAESH,

BRI o

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;

-- ARERE—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—9 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;

EEhDDLZ [ERIDML

-- WA, DCLARZIHERSAENT, DMUATDCLZ St RET
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fEaoMsl

-- ARET%E—ESQLET

gaussdb=# BEGIN;

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

-- AREBHE—aOME=aSQLET
gaussdb=# BEGIN;
gaussdb=# INSERT INTO mix_tran_t4 VALUES(111);
gaussdb=# CREATE TYPE compfoo AS (f1 int, f2 text);
gaussdb=# CREATE TABLE mix_tran_t9(id int);
gaussdb=# COMMIT;
-  IZIEMETSIESICREATE TABLE AS SELECT. SELECT INTOF1CREATE TABLE

AS{YRERRTSHCREATE TABLEIEG), BASISMRIBINSERTIEA,
(D #m8
SHFCTASBIERINE, (FEMASEALTERFIDROPIES ,
iR
[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;

&a—ASQLIERIRFITER:

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

- HTEESE/RY/SRER, EEABEEDDL/DMLESGESHEELS
'ﬁﬂ%ézlilﬂﬁ% EREMDDL/DMLESESS, NIRIBESESENRITHE
EE.’] o

- AXIEWABIEEINGE, SRIRAIIREKAEIEZEAIDDLRIE, Flanelz=
54, g;ﬁE’JE’JDDL%’TJEPAﬁE*EHjhashW, SHENRSIRRIVEIEERSE
WA—H

RITIZIERE DD UFALIR:
- sql_decodingif{AzFjsont&AIDDL

JSONFZ=ZL

XFFHARIDDLIER, SQLSIERTRSBITIEEL. AEDISE DRI
B, BAINTRPES T DDLZEMER, HFEITESREBRITNAS, T
RATERREL . AHITERITTRZE, ELERENEIDDLR/EEIETSRAY
search_path, Z4FMEEHRITERRITAINZE, MEARHEELIRRITRRERETT
R, LURREDDLRIBEANEIHMEE. ﬁ%ﬂﬁﬁ’])’i‘t_ﬂ))\ﬁ:\%@%ﬁ\DDLiﬁ
2, S EEHISONFZZNAIDDL, BLAEASEEIREZS .

CREATE TABLEIEEGELIIEE 1.:.%6:?1‘52)% sk BRI R E’JCfeatEStmtﬁfFH'_l"fXj'lj
=, TRPEETERER. §J{Zu . D IVER ( DistributeByEaK ) . HXIE
E (PartltlonStateéiFJ) %, BERERE, Eﬁﬁ-’:ﬂﬂ"JJSONﬁ?EﬁﬂﬂTi

{"JDDL":{"fmt":"CREATE %{persistence}s TABLE %f{if not_exists}s %{identity}D %{table_elements}s %
{with_clause}s %{compressmn}s" "identlty
{"object_name":"test_create_table_a","schema_name":"public"},"compression":"NOCOMPRESS","persist
ence":"","with_clause":{"fmt":"WITH (%{with:, }s)","with":[{"fmt":"%{label}s = %{value}L","label":
{"fmt":"%{label}l","label":"orientation"},"value":"row"},{"fmt":"%{label}s = %{value}L","label":
{"fmt":"%{label}I","label": compressmn} 'value":"no"}1},"if_not_exists": table _elements":{"fmt":" (%
{elements;, }s)","elements":[{"fmt": %{name}l %¢{column_ type}T 'name":"a","column_type":

{"typmod":"","typarray":false,"type_name":"int4","schema_name": pg_catalog"}}]}}}
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ALUESR, ISONFERFEEITHRAIsearch_path, EfflidentityiiriHschemal
public, & gtest_create_table_a, ErA%({persistence}sXIMAIFERIIT, It
SQLEAARBIFETLAAZT

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

%({if_not_exists}sX4MSQLIEAIFRIFE:, AEULFERIAAZ:

[ IF NOT EXISTS ]

%{identity}DIF M SQLIEA HHRIFER :

table_name

%{table_elements}sXIRSQLIEAIFHI=FER:

( column_name data_type )

%{with_clause}sxd N SQLIERIFRIFER:

[ WITH ( {storage_parameter = value} [, .. ]) ]
%{compression}s}F M SQLIEAFHIFES:
[ COMPRESS | NOCOMPRESS ]

e SQLFZL
BHAISQLUER (XABR ) A:

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

BanEG Gt EESchemaBii,

EORiT
o HBEHISH

a. FEZIEMSIETISE, BFiEHIDDLREmRELAR BT .
pg_recvlogical -og&pg_logical_slot_peek_changesH3.

®  enable-ddl-decoding: EkiAfalse, ~FFEDDLEAIANIBIEMRAD; (B
truefld, FFEDDLIEARYSIE/ER

®  enable-ddl-json-format: Bki\false, {EXTEXTASTRIDDLIZ f#HFES
8; {ENtrueld, (EiXISONIBRHIDDLZ BBITLEER .

b. HEGUCEH

=  enable_logical_replication_ddl: BAIAION, ONl{k,’éi'F, BSOS
?—:DDL BN, 7Z45DDL, RBHONKET, A=XIDDLITERH
&Mﬁ HERDDLAIWALHZE . B, & &ﬁ@’fﬁ’fﬂZ:EEEWALE

enable_logical_replication_ddIfYFXHE, LAUEBEEERRAFENR T1Z
S ST EMRIBAZIFDDL,

o IEAE
#rEDDLHEX( logical_ddl_message BJ9RM_LOGICALDDLMSG_ID, E
ENXWT:
B i) BY
db_id Oid #HEREID
rel_id Oid Z%£ID
csn CommitSegNo CSNREZ
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cid Commandld Command ID
tag_type NodeTag DDLZERY
message_size Size HEARASKE
filter_message_size Size HEPEZRIIEER

KE

message char * DDLAR&E

(ERZLER

1 IBIERDSTEIRINIEEGUCESHwal_levelllogical, iZSHEBEREN.

gs_guc set -Z datanode -D $node_dir -c "wal_level = logical"
Hrf, $node_dirh#iBED =R, AP ARIESIREREE

S£IR2 F‘&EEREPLICATION’fRBEE’\JEﬁF‘ﬁiGaussDBﬁﬁfﬁiﬁﬁ, (EFFAN T ap <A
o

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

Hep, userlAAFE, password 9%, db1AFRIERATEEERTR, 16000/9%L
EEFROS, BPAURELIRERER,

HI3 QIEZIRAslot 1 IBESHIE.

db1=>SELECT * FROM pg_create_logical_replication_slot('slot7', 'mppdb_decoding);
slotname | xlog_position
+

slot1 | 0/3764C788
(1 row)

(RERLY::|
EH{TIBiERIIS i Emppdb_decoding®sql_decoding, FH{TiB1E##F3 R Z#Fmppdb_decoding,
TEA TEIEESGIEPackage.

db1=> CREATE OR REPLACE PACKAGE ldp_pkg1 IS

varl int:=1; --AEZE

var2 int:=2;

PROCEDURE testpro1(var3 int); --ABFEIIE, ATLAEIMRER
END ldp_pkg1;
/

FIR5 IS HIEsot1#ID4ER, AliEd pg_recvlogical -0k &
pg_logical_slot_peek_changes#i S5,

[MERTY::
o ZIBRRIDIEINES NIZBRIBEINIISIEHS .
o FH{THRIE, Epg_recvlogicalh S ¥ decode_styleATLURTERRRIIET
- -odecode_style='b': DDL#f#EHrAbint&=t,
- -odecode_style='j': DDL{fEHrAjsont&=,

- -odecode_style="t": DDL{EMT Atexti8=.

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

{"TDDL":"CREATE OR REPLACE PACKAGE public.ldp_pkg1 AUTHID
CURRENT_USER IS var1 int:=1; --ABZ&E\n var2 int:=2;\n

PROCEDURE testpro1(var3 int); --ABFEIRE, AJLAHEIMNEBER\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

.
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