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PUAER—FMFREMIER, MANERBENSENEMSH. SBRERENL
=, NARBRMERX, (HUXMERERSCIR CERERIMSQUETRES, 1%
REFIRAIRES . MIREISLER 2 ESQLEFFTIERRER, EEIEFRY
MR MUMEEBRREFEECIE. =8, MERFIRIHT

RIECIENN, MHRED HEEMREIEBEMHCRE . EEVHIEBRNES
SRiFE; HEMHUIESIFEERFHEERFMMS. ERFISBERPIIH
EEMEMRIADUCRE S, MBERFHRSBFRRIFEIRIIENER~EEE
HERINCARE S

BRiUstoreS |EEARSZIFCIEE . (FRYIERE

1.1 2EHARE

1.1.1 #hiA

SEVMHRENIF T SIZFHMHIEME SR, MAZIFMISERE. tlEe
SYCMEIEEFICREATE TABLE ASIEZ—H (FIHEE N ( FA&IER ) HAY “SQL
£% > SQLIEIX > CREATE TABLE AS” 75 ) , AxziFEsYIEREE
NodeGroupBllfE . £E¥MCAEIRIBIFERIARGTM-FreefItEXLIER .,

1.1.2 ZHFFIZ9R

<iSins

2527

o XKL, 2E¥MCIRERIFNEIEEESCREATE TABLE ASIEG—H,
o BIEEEMHUNETLUESED 1.
o HALITEZEMHIELEIZEZES,

e #Fanalyze. explain,

o EEYMHMEARSZIFNodeGroup,
o  ARAINIYMLERUSHXIRIE, RIFEIRED,

SASRRZAS 01 (2024-06-06) WRIERE © LEARITERARERAF



=HIEZE GaussDB
DIREFIEIER 1 ¥EAE

o  Ustore5|ERTIFEEWICIRERICIZEFNEER

2R
o CIEESYHAIEFERNERGAEFRAEDNLIAEENX, ERFiEnodegroupts
s Ainstallation group,
o =EYHHENRFT. MIRIRPSLEERITSRIIMN, EMECRERITIER
Zikk, FEIRWSEBE, BRIEMTE,

1.1.3 {s5F

IEAET
o SUESEYINIE

CREATE MATERIALIZED VIEW view_name AS query;

o RIETESMHRE

REFRESH MATERIALIZED VIEW view_name;

o MIBRMILALE]

DROP MATERIALIZED VIEW view_name;

o FFYIHUE

SELECT * FROM view_name;

SR
e view_name
ZRIZIMHARES .
BEEE: FHHE, EFSRRTRIGREIE.
e AS query

—NSELECT VALUESH ST & — ME1TTRE IFAISELECTa VALUESEIHAY
EXECUTEES .

o]l
- (R BA R

gaussdb=# set enable_default_ustore_table=off;

- R

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

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

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

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

- MEEMHEME BRI
gaussdb=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW
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-- BEMHIESER
gaussdb=# SELECT * FROM mv;
count

-- HIBRIICAE, MIRRER

gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;

DROP TABLE

1.2 IZSYMCAE]

1.2.1 #HiA
EEMCERITEIE SR, RERFFHITIED, REFDIEE—

EREJERRBEHE. SEECIEMHUINERARET BB EMIER> 575
B/ BRMIUCRECIZIEOMCHFRERIIETHEUNION ALLIES .

1.2.2 SZFFHILYR

5% 5271}~
o EXTENEA,
o ZANERERFIIDAIUNION ALL,
o TEYIMLAIE LOIERS,
o  XIHMLALEIHITANALYZERR(E
o IEEYIIESMFEEZENodeGrouptliE (IMEZNEEXEER/ER—
NodeGroup, HETFiX/"NodeGroupi#{TEliE )
R Hs=
o  WUHIEHRARZRFEStreamitkl, 2FjoinEREITRILAR subqueryitl,
o [R/DERSDALTERIRIESS, FRZIFXIYCME P ERMAB KRS EHDDURE,
o CIEMCMBERTIEEMHIME ST,
o RO IIEMISHISIRIE, RIFEIMES.,
o AXIFHImATZE/hashbucket/unlog/s XERBIZYIMWAE, RziFhashnHE.
o AZIFMMEGRESEZE (¥IE LeIZMEIE ) .
o  AXFFUNLOGGEDZEEFIIHME], AZIFWITHIE X,
e  Ustores |ERSZIFESYMLMERIBIZEFGER
295K

o MMLIEIENXINRIAUNION ALL, NEFENFERFERAFRNIESR, BSE
ROWYIER . MURERNDHIIEBMESHSEERER.

o MMLREIEXRIFINE EERRIFFE S M.
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1.2.3 &
IEARET

SHIRA

ANl

o REVUIERIEIZE. £2RF. BIRESREPSEERNSRIIN, SYWHERE
RIEMFIUNION ALL, FEFRISEZBIE, BRILHTE.

o CIEIESYHAE

CREATE INCREMENTAL MATERIALIZED VIEW view_name AS query;

o ESRIFFIHIE

REFRESH MATERIALIZED VIEW view_name;

o IBERIFFMICME

REFRESH INCREMENTAL MATERIALIZED VIEW view_name;

o MIBRMILALE

DROP MATERIALIZED VIEW view_name;

o EFYMHUE

SELECT * FROM view_name;

e view_name

ZREAIMIHAIER
BETBHE: FfH, EMNARRFRSnAIE.
e AS query

—NSELECT VALUESH ST & — ME1TTRE IFAISELECT s VALUESEIHAY
EXECUTE&S .

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

- SR

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

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

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

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

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

3| 3
(3 rows)

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

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

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

e

A WN =

A WN =

(4 rows)

-- HIBRIICAE, MIRRER

gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

gaussdb=# DROP TABLE t1;

DROP TABLE
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2.1 ZESFEEIHE

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

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

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

a. SQLEZHEAHIEIE, ELENINSERT.. VALUES ('data’)i&x+ a3 'data’
b. MEIRERFZImREINEIILER, WHITSELECTIEZREIIE ISR
(0 #5488
EEHIEESERT, WSQUEEFETFINZINEIERTINEG, WEHIEERSRRE]
HEF NS B DR TR .
o FIFR: FIEHYIZFEHTING, B HHIRERERTSHEREDSAN,
5 A NI TERUR IR SS i
o FEA: FIZPHTZAMNE, FZHMINPZAEEELENFFE. FUEER
HMESBiNAaIMEZAERE, LSCHIXYIZHAHITIIRE
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SHRIFIEER 23 5518

)?:
Ek}
et
4

I SRR
=4
I
ij]ﬂ@

F|EEA
lﬂn@

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

ez F e e HiEFERRS IR

BAKRIE

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

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

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

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

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

[ |1 ptrasn
| |2 mnETEEns

— ERETEHHE —

3. BRI R AR
4.1 fEHAsFA, EXEEHR
4.2 HAFTETARRE

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

5.2 HAiFIERA
5.3 ERTEANESEH

5.4 TEMBIEAGE., FIESHEST
6. fEMAsLE ), EXIIES

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

7.3 TEAERARE S RN

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

= HITDMLEER

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

mpA {53i] HiRE=mED Sh AP EE iR B RS 5
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DREFIEIER 2 REESEEEN
SR EEHMER
BEXERESEIEEN, BERIMNPZAEERSERELD—NEZER, EHM
T:
o WHNB=G=

a. BERMKS: HAEAREN, EMHAERKS.

b. GIEFAF: EERFHHN'BMIANERS", £ AF"F, B CIZRAF &E
EU@—/NAMH%F', IREIAMERS, FHIAMAFIREER"SIENZRS 1Y
PR o

He— BT

¢ EFRFAF: EFNDEERIE, BF'AMAR'ERLN, ERAMLE—F
BIERIAMARHITER . FERFYEZIAMAREK .

d. SIEEZEN: EFFREE"IE, B EER RHEIEEMIE
1A, BIEZER,

e. ICEEEBID: RINEIEEERRE, 81MEEREB/INMEBRID, EREER
ESHIEEREF, FHREETEIAID, HEERISBIIRestfuliEzOiAEZE

&%ﬂo
3
| :
[+1

defaut

defaut

TEERRE, BHEERNESHIERRNSH, LLNIAMARE., IBIDF
S8, LHRFFRHBMINES, Wi*ﬁ‘tmgﬂﬁ*ﬁﬁ\éﬁ'—ﬁ%ﬁﬁ%@éﬂﬁ, %7
BEHAP—MAEE . FERSENBINIREX LS

o HT— akski\ilE

a. AK., SK: BEER®HI= ‘BHE” , BRALLBEFRE, #A “BiE
iE”, R BEEEAT , @Y ‘FSinaEE” IEAKSSK, CIESTRE
T#HZ$A (BIAKSSK) .

ERE = B GEFBRE 13

w5 | B

b. IAID: EEAFHES, BEAEAARSE, FHEA “BIEIE” , &
& “APIEIE” BDEJ#£E) “TRAID”
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DHRIFIEIER 2 IR BEESEEEN

. 0 ] o o
c. KMSPRSSgtbilt: https://kms.IJRH.myhuaweicloud.com/v1.0/IREID/

kms,
o HXT KSERIIAIE
a. IAMARFZ. k5&. IMH. IBID: AEA=EHES, BEa tAAR
2, FHEAN “BIEIET , AR TEFRRE, 1ZREAREYNSE:
IAMER&. kS8, INH. IMBID,

e IR @ B =3

APIZIE @

O =xLHrTHS, IWFRFIRERNERES, SStRE

REsE Q

b. IAMBRSSSEHEIE: https://iam.ITH.myhuaweicloud.com/v3/auth/tokens.,
c. |IAMARZE: IAMBRPEZIINAZE .
EMSHE%%%HEHJ:: https://kms.IRH.myhuaweicloud.com/v1.0/IRBID/
ms,

2.2 {$H gsql B{FEEURERE

W4T SQLiEA
HUTASTIISQUIBMRAT, HIHREIRAIEMERN, FHHABIERHNSH.

ATELASTERITRIERA, NENEERESEIRESE, 8 EF=1ME: (FH
DDLPER . {FHADMLIER . SSIBEMER .

SR EEMERE, FEY-CSHAREETHX

gsql -p PORT -d DATABASE -h HOST -U USER -W PASSWORD -r -C
£ BETHIRELIEERRNSH
EE: MkeyTypeFfFEFia, AERIMRIT, AERITHE, BNgsql TREEIRA!

ERTSHFRIMAES T, WIAESRISHANHESHEEEARE, mFHEP—M
===l

o JAIEAT— akskiAiE
gaussdb=# \key_info keyType=huawei_kms,kmsProjectld={Ifi § D},ak={AK},sk={SK}

SHEREN: EREZHMERMA T IMTIREMEXSE: IAID. AK. SK,

SARRAS 01 (2024-06-06) WRIERE © EARITERAREIRAF 9
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DIREFIEIER

2 REFSHEEN

$ER3

gz

FIR6

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

o JANESRZ IKSZERIIAIUE
gaussdb=# \key_info keyType=huawei_kms,iamUrl={IAMfRSS221tb1it},iamUser={IAME
&}, iamPassword={IAMF P #f3},iamDomain={lk 553} kmsProject={InH}
SHERE: ERERSAMBRNE TUEREMEXSE: IAMBRSSs8itbit . IAMAR
A, IAMBFEBR. kS8, IH.
7fl: \key_info keyType=huawei_kms,iamUrl=https://iam.example.com/v3/
auth/
tokens,iamUser=test,iamPassword=********* iamDomain=test_account,kmsProje
Cct=xxx

EXEER

FEEMEZIEMER, ZHRRSZEERFFEEEH, HITAEERE2EITEZH0EX
EEFEESIEES, HELGEIRE, ZEXFEEERESE: (FAERE) F “SqQL
23 > SQLiE;% > CREATE CLIENT MASTER KEY” &35,

gaussdb=# CREATE CLIENT MASTER KEY cmk1 WITH ( KEY_STORE = huawei_kms , KEY_PATH = {KMSPRSS
SE4thit}/{Z5¢AID}, ALGORITHM = AES_256);

CREATE CLIENT MASTER KEY

o  SHUEREL: ERMERHMRNETINMTIREMITSE: KMSERSS =8ttt . 2R
ID,

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

EXFER

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

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

EX =R

B, BIiEEEERFnameRcredit_card AINE
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

SIINE R TEAIRE

-- 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

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

+ +

1| joe | 6217986500001288393

-- EHINER PR

M HkRAS 01 (2024-06-06) WA © EARTERABIRAE 10
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gaussdb=# update creditcard_info set credit_card = '80000000011111111' where name = 'joy';
UPDATE 1

-- [AFRPIIE—FII0ZET)

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

-- NEHRIR—5In=51
gaussdb=# ALTER TABLE creditcard_info DROP COLUMN age;
ALTER TABLE

- NESGZRHEIEERER

gaussdb=# SELECT * FROM gs_client_global_keys;

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

cmk1 | 2200 | 10 | | 2021-04-21 11:04:00.656617
(1 rows)

- NEGERFEIDFIZHER

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

column_key_name | column_key_distributed_id | global_key_id | key_owner

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

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

Column | Type | Modifiers
+ +
id_number | integer |

name | text | encrypted

credit_card | character varying | encrypted

SRT EEMR

-- MR ONZESR
gaussdb=# DROP TABLE creditcard_info;
DROP TABLE

-- BIERZI R
gaussdb=# DROP COLUMN ENCRYPTION KEY cek1;
DROP COLUMN ENCRYPTION KEY

- MR EEA

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

TR

2.3 {§F JDBC #R{FESEHIERE

Bt JDBC IXzh

1. 3REUDBCIRZNEL, JDBCIREMIREUR ERTISE ( FFAIER ) P “NARFFAH
i% > BEFIDBCHAE” & MEREFHALIE > #SES%E > IDBCERME" &

o
S HIRESIFAYIDBCIRENE agscejdbe.jar. gaussdbjdbc.jar. gaussdbjdbc-
JRE7 jar,

- gscejdbcjar ( RN ZIFEulerOSIBER % ) « FH£EZH
“com.huawei.gaussdb.jdbc.Driver” , HIEEEZAIUrlBIZR A
“jdbc:gaussdb” , IWIRENEITE T BSHIEER ENEAINNEZEX A
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i, BN SHEFFERLIRE . AERYavalSiBRAEIZKIAEREgscejdbe.jar
&,

- gaussdbjdbcjar: F28Z7 “com.huawei.gaussdb.jdbc.Driver” , HiEZEIE
ZROurlgigRm “jdbcgaussdb” |, IHIRENER BB ESHIEEZENNEMY
IRRZARRAVKREE, FEFaIBCELD_LIBRARY_PATHIRIEERSE

- gaussdbjdbc-JRE7 jar: FE3EZA “com.huawei.gaussdb.jdbc.Driver” , %
EREEZERurFIZ A “jdbcgaussdb” , EIDK1.73RE{FFEgaussdbjdbc-

JRE7 jarEl, IIRENERBFIEERSEEESZINZAIINEEEAVKEZE,
EEFHACELD_LIBRARY PATHIRIET S,

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

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

A E=

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

{#Fgscejdbc.jarfy, jvmilEclass)GREMRE AR ZRlibstdc++E, BHFREST
gscejdbcjara Bl EHIZSEIREARTRIEISE ( BiElibstdc++ZE ) FIAPIRER
LD_LIBRARY PATHERR T, R KESMA RAERAAIE, UEXIEST IR
KEiE, BIXERREIRTIERER,

17 SQL 15T
WITATHISQUERRI, BRIRCSIREIEKRTEER, FHimALLEZBENSE.

AU LATBAIRITRIERS, NENAERESHEREEE, SE=1MKR: EF
DDLMEZ. {ERDMLINER . BIEMER.

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

o ESHIEEEZRSH
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DREFIEIER

2 REFTSHEEN

enable_ce: StringZs8!, Hrhenable_ce=0FXRAHBEESTX, enable_ce=1
ETRTIESEETNEREES, enable_ce=3FREZSHETIHREHNIEM
S NEELEEE.

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

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

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

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

public static void main(String[] args) {
/] Bk
String driver = "com.huawei.gaussdb.jdbc.Driver";
/] BIREEZBATT . enable_ce=1FR R IFESEETDEREE,
String sourceURL = "jdbc:gaussdb://127.0.0.1:8000/postgres?enable_ce=1";
/] TEIREIEEUSER. PASSWORDS BIECERFZ %3
String username = System.getenv("USER");
String passwd = System.getenv("PASSWORD");
Connection conn = null;
try {
=)
Class.forName(driver);
/] BUEERE
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
/] BIEEENR

Statement stmt = conn.createStatement();

[ EERIREZERNSE

[/ Wb ER2F SR, IR 1 M5 TURIR] -

[ WNEBT— akskiMiE (£ EZSAMEBNE T AAREMEXS4: IBID. AK. SK)
conn.setClientinfo("key_info", "keyType=huawei_kms, kmsProjectld={IRBID}, ak={AK}, sk={SK}");

[*
conn.setClientInfo("key_info",
"keyType=huawei_kms,kmsProjectld=0b59929e8100268a2f22c01429802728," +
"ak=XMAUMJY****DFWLQW, sk=gabrO8Ix1Q4uB*********2gf80mulzUX,");
*/
[/ NERRZ RSEIGIAE ( EREZBMENE 7T UUREMEXR S5 IAMARSSEgHELE . IAMBR
Z. IAMBFERE. kS48, I8 )
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"iamUrl={IAMBRSS2e1/E1EY," +
"iamUser={|IAMBF{&}," +
"iamPassword={IAMFPZf3}," +
"iamDomain={lkS}," +
"kmsProject={IRE}");
/* B
conn.setClientInfo("key_info", "keyType=huawei_kms," +
"iamUrl=https://iam.example.com/v3/auth/tokens," +
"lamUser=test," +
"lamPassword=r*rrkkak 1y
"iamDomain=test_account," +
"kmsProject=xxx");
/] ERXEER: cmk1 AEZEFF, oJETEE
] ERRERSEMEBNE TUBREI 28 KMSIRS 5ttt . 281D
int rc = stmt.executeUpdate("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE =
huawei_kms , KEY_PATH = {KMSg352ait11t}/{#5$8ID}', ALGORITHM = AES_256);");

*

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

RRE: EEMEZIAMNE, ZBRERSEEMRHFEERH, IITRNEER2EEZHNEXEE
FiEEHIEES, HELESE

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

STREFRA 01 (2024-06-06) IR © ERRBRABRAT 13
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SHRIFIEER 2 REESEHEEN

MASTER KEY” ET5

/] EXFIMZZSH: FIZBH E—SOIRNERBINE . FMEESE: (FiEE ) “‘SQLe®
> SQLiE;% > CREATE COLUMN ENCRYPTION KEY” &5

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

/] 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';");

/] MIERINZEZR

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 (EFIDBCRMEESHIEREN, — M IEFEERNKMN—1ERE, BN, FELER
EOJRESHITR.

o (FFAIDBCRIEZEEIBER, REconnectionIEZASEEHIEETHE, BEFIRER
isvalid/5i&fRiEconnectionBEiEIF AL R ENESEEHIE, HINRERIESH
refreshClientEncryption31 (BHAMEA1T), EREEFIRREESERTSET,
refreshClientEncryptionS#{a] LU E 50,

o ARisValidBiERIFEZFRA
// BUEEiZEZconn1
Connection conn1 = DriverManager.getConnection("url","user","password");

/] B — N onn2 AR E PR £ B4R

// conn@iZERisValidmIFFER, RlFrconn1 Z5HER
try {

if (!conn1.isValid(60)) {

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

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

}

PITESHEE X EE

HUREEEE I PgConnectionZ BB MEMRZE ], LN @BSHIBENZSEER
NHITEER . BEEIREIEEN(E, @idschema.table.columnik Bz X3S NAYZESCS
FiREEFRREIESEE,
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2 2-1 #Fit¥ com.huawei.gaussdb.jdbc.jdbc.PgConnection EREIEC

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

ciphertext, Integer len, String
schema, String table, String

column)

t

SRR

ciphertext

FERERIEL .

len

BNKE . SEE/NFERESKERN, BEEK.

schema

InEFERrfEschema& R,

table

nzZZ5\FrEtable B iR o

column

INZ3Rr/EcolumnZFR.

(1 588

TIBRALIBERID, (BRHEE:
o ENKENSLLEFENIK,
e schema.table.columnigEEMINIZSY, IEPGREREISEIINETIRIRIGEIESEE

% 2-2 #1& com.huawei.gaussdb.jdbc.jdbc.clientlogic.ClientLogicDecryptResult ERZL

=0
BiE& REESE | ik % $5)DBC4
id

isFailed() Boolean BREERRY, XM | Yes
R[ETrue, HMIRE]
False,

getErrMsg() String KREEIREE . Yes

getPlaintext() String SRENERZZ R RYRAS o Yes

getPlaintextSize() | Integer SRENAR R FERYBA SIS Yes
E.

getOriginalType() | String REVINZFIRIRIREEE | Yes
£t

[/ BEAEESERE . BERBSEHMAREENG, IERZEONEHTHRE
import com.huawei.gaussdb.jdbc.jdbc.PgConnection;

MAERRAS 01 (2024-06-06)
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import com.huawei.gaussdb.jdbc.jdbc.clientlogic.ClientLogicDecryptResult;

/] connaEETSIERE
/] VRREZPgConnectionfiYdecryptData 5 iAX B H{THER, B SMEMEZEXNENZES, FiRE
HERERSEE

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

// VAF3ConnectionfYprepareStatement /5% B TRRFBEDITR

PreparedStatement pstmt = conn.prepareStatement("INSERT INTO creditcard_info VALUES (?, ?, ?);");
// R PreparedStatementfisetShortiRESH .

pstmt.setint(1, 2);

pstmt.setString(2, "joy");

pstmt.setString(3, "6219985678349800033");

// AR PreparedStatementfiexecuteUpdate 5 i EHITIERIZSQLIEA -

int rowcount = pstmt.executeUpdate();

// R PreparedStatementficlose /5L K ATERIZIBDITR o

pstmt.close();

HATINEZERAOHE R F

// VFBConnectionAYprepareStatement /5% B iETRIRIFE DR -
Connection conn = DriverManager.getConnection("url","user","password");
PreparedStatement pstmt = conn.prepareStatement("INSERT INTO creditcard_info (id_number, name,
credit_card) VALUES (?2,2,2)");
/] S EEIEEE A HsetShortiRES ], LANIABaddBatchifiNiZSZEE=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();
}
// BF3PreparedStatementfiexecuteBatch 73 A THEALTE ,
int[] rowcount = pstmt.executeBatch();
// JBF3PreparedStatementficlose 5 & X AFERZIEDITR o
pstmt.close();

2.4 pIFRESREEE

RIAHRE
LN, Zii@itkey infolR BiSAIMIEHEIZISH:

1. {#MHgsqliy, @idwan<\key_info xxxiZ& .
2. {EFAIDBCHY, @BidiEES#conn.setProperty( “key_info” , “xxx” )i&&.

AFRIFEIEGRE, R HFEINREEFHIVREHIEZRIISH.

.
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N TON

5518

)?:
Ek}
&t
4B

A EE

FREEFERAESEIEERN, 2B TRAG L. MRUBIFER NARG AR EESEH
1B, BINA’ key info’ BLE.

FRRARNETERENHUT:

export HUAWEI_KMS_INFO="iamUrl=https://iam {IRQ}.myhuaweicloud.com/v3/auth/tokens,iamUser={|IAM
FF&},jiamPassword={IAMAFZf3},iamDomain={lk =3}, kmsProject={IRE}'
#iZHEEPRIERZAERESICRNETEPNEKER, FREEFEERAEE,

B EEZEOIREHERINETE, FRIESRELENT:

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

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

SR RRRSSHISHAIRIE

HHIEERNA DN ZAEIRRSAT, ARG ENEAZHRS, E8REE
Kz 524ARRSS T httpsiEiEigigd, TLQCAIIE:EG_LIIEﬁ.%HHE&“E’J E=tE, A
It, BREIEECALEY, NMRKEE, BASRIERARSHEM . XBNBUWETT
HESBEECAIESE,

BEERE
fEkey_info2#R9%, IBIMEPRBXSHENT,
e {FFgsqlAT

gaussdb=# \key_info keyType=huawei_kms,iamUrl=https://iam.example.com/v3/auth/
tokens,iamUser={IAM P Z},iamPassword={|AMF P Z%3},iamDomain={5%3 },kmsProject={IR
B},iamCaCert=/8&%=/IAMBICAIF 314 kmsCaCert=/E& 12 /KMSEICAIE B 324

gaussdb=# \key_info keyType=huawei_kms,kmsProjectld={IiiH D},ak={AK},sk={SK},kmsCaCert=/#&
B /KMSHICAIEF 14

e {FHFIDBCHY

conn.setProperty("key_info", "keyType=huawei_kms," +
"iamUrl=https://iam.{example.com/v3/auth/tokens," +
"lamUser={IAMFBP%}," +
"jamPassword={|IAMFFZf3}," +
"iamDomain={kS%}," +
"kmsProject={IRQ}," +
"iamCaCert=/F&{Z/IAMBICAIEB 14, " +
"kmsCaCert=/2&{2/KMSHICAIEBSZ4");

conn.setProperty("key_info", "keyType=huawei_kms, kmsProjectld={IRE D}, ak={AK}, sk={SK},
kmsCaCert=/#&¢ /KMSE'_']CALLT::BY1¢ ;

SRENIES

AEBD NSRS BRI THMIAIIMAICAER, FHEMIEBSHINGE. 2%, REN
uh IR B R CAIEBRITIRE, (BRI AIMEHEFENRIENMX, SECALES
TEIEREER . FILL, ZBIERDRSEE FHCAIER ., THAOMT:

A E=

AT ERArestfullE 1A aZEIRS , JENEHERMANZEOXNAurlET, TR TIAE
BhRyk M TIE, EREMEELRAIERT, NSttt R EIRsi B TECAILER,

M HkRAS 01 (2024-06-06) WA © EARTERABIRAE 17
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LB BMANEE: FITNGSER, AEAREETD, DRHAIAMIRSSSHIIFIKMSIRSS 251t
e, HHBRENAS RSN EEZHEMER.

£E2 BRI EREAEEE, HEISSUEEEXER, REERAIILES, #EHE

JEHIEBEARS,
&« (& Eam.cn—n0r‘th—4.myhuaweicloud.comj\@;’authftokens

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

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

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

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

iam.cn-north-4.myhuaweicloud.com

b EEEZEE
EEEaE R (FIEEEGEREE

5) Faikt. TEEE

B iEHEH i

#E3 SHIEH: HEPEERHE, JRKFINEBDARSE, NEEHIN L—RIED
BIR], BFZEBHRESH, ETEZEMIERXY, BIFZANEBNHE.
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SHRFIEER 23 551

ﬁ:
Ek}
&t
48

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

FEEIG) | FFHEED)

GlobalSign

GlobalSign RSA OV 551 CA 2018

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

ke

i
i
ki
I

ng
Wi

FEE

WA _HEES: SSHAOES LEERME, HEET LRSI,
R

2.5 B IFRE/FiEdiE

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

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

-
To

S ETEITFREFE I RIS R Stk gs_encrypted_proc, BFFESHIR[EIRY
[RIAEUESEEY,

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

M HkRAS 01 (2024-06-06) WA © EARTERABIRAE 19
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BIEHITS

LB

g

S$IR3

RINZFRE/ FiEdE

IR, FALRISS WMERAgsqURFESEUERE
BlEEMNER.

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

WARUE.

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

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

BRI IFESEEE L,

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

CREATE FUNCTION

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

BEGIN

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

END; $$

LANGUAGE plpgsql;

CREATE FUNCTION

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

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

STREFRA 01 (2024-06-06) IR © ERRBRABRAT 20
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EE=i)

B
ot
4

2 IRETES

(AR

8.
9.
10.
11.

12.

13.

14.

15.

. REUFEIRET ‘NITHEERED” PHEBREITIRPRE, EILR/FiEdE

FIIERS . FIZFEAECIZEMERARN, MASHIEATES. JZsLETAEE.
RE/ BTSN “HITEISEIAEa " ASZIFEXECUTE 'query' s BB ENIZRISUE

o

FERETURNS. INFIOUTHIZ#IF, AZIFESERMBINIEMZRLESH , [RSHER
ERRIBHIRED, (BLpREBARE,

EafeZEO+, tdbe_output.print_line() FEIRS IRITEDMHIIZOFCSMBREIRE,
A0SR B s m AL Al B S R IA S E 2 B A S TED i Z B SE BV I BB -
:é;%ﬁ#&m%léﬂz/ﬁﬁ%iiﬁﬂ’gLANGUAGERﬁ?%SQL%Dplpgsql, AZIECHAVAZS E I iZiE

Ho

AR/ SRR TR EEINEZS IR/ iR

HBIRATZiFdefault. DECLAREFFAZEIHFIIAME, BFRSIFXIDECLAREFHYRENE
HITHER, BPYLUERTREISBEANSH. BiES8RREBER.

AR3ZHrgs_dumpitiE RINZES B function#{7E17 -

FIFERY/FFEI R EIEER.

ZIRARBES R F SRR ST A 2R .
EAEEEIRY/FEEERSIIplpgsqiESXHEEHITE Y, WFEEEATESIS
HICREATE FUNCTION AS  “iBiEF{A", BILIFICREATE FUNCTION AS $$iEEEAR$$1E
=

A FEESESEEARY/FEIEPHIITEINETIENAYRE, SEXCIRNERE, &
=g, BFRTRHERERSIR, ERimIEFIMEETERMESF, SHHERES
bR R = PR NZ S EF A A LASHZ SN ZRE .

AIHEREESEHIESER ( byteawithoutorderwithequalcol, byteawithoutordercol.

_byteawithoutorderwithequalcol. _byteawithoutordercol ) B FREFNZEIIIE

FBERMEROEEGINZEZEE, FFREAHERIITZEELER, WRETURN [SETOF]
RECORD, AJLAMEFIREIATFHERITERBIZEREN, WIRETURN TABLE(columnname
typenamel,...])

BRI SR N R BT R E R R gs_encrypted_prociRINSHRIMATINZESIAY
OID, EtMFFREERRGRTELEESREMLY, FTEEMEIEETHE

MAERRAS 01 (2024-06-06)
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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

1R ES, HiREmAREER —HRATESIRNE MERS R EESIRIE
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R, Hp— " EERARRD EMEEEIREm BRI UNE R FEEENERSE
MSREFSVEINR: BFREPERIBRIMEEHRERIR. TRALEERSHEREE
£, MAEELRNRIBEIERTREFMEERIRIR . MERENFHEE . BIBRVEIE
O AEEEFAYRER, RISHIEEEHFEARIZEEENAY.

7 XFRASLHEDLMERR T =M TIRBRIING, BIAES XERTEZRTE, &X
IREEMRERZBIERIER, LT AMAVEIEE SRR ANN . XEDHIRER
HiREHEARERS IR ER TN, SRAPHABMX—EmILLIRE, X
RFPmSEiE LNARYE—KERNEIRRF. WIMES XL BISEREED . )
. Ro|EEFIZHMRRVRF, BRI MIEERRFEHRITHIGERE, HER
PSS s=AIZE SRR R,

3.2 D XFRAAE

7[X58 ( Partitioned Table ) IEERT R AXIREWERNBIRERD KRN ES S XH2RY
PEXEREIRHITIZE D . NEIES RIAERERE—MKFESEX (horizontal
partition ) RESH . £XFRIGR T HIEENFEFAIMERE. JERMHMIBNE, 7
BYTFREFEASHFENMIERAR . DXRVPER. R5|FRSIBRAIRAS
FENGIERSS, (EIXEEIRE XS REEISE BRI E R ) Lt TEIERINIE.
GaussDBIt T FERID XRIEFT B, IUHEARRSIZ=RIIER. BT KRS
AYSCISE S MEWREEMRISEI, MAFPExEBEMRM, Ele/LFRAILESEES X
AR LUSMIEBIER, TREEFEZADMHNNRREFEN . AEE%
GaussDB XRAIESHLEMA T LA L HEHNA:

1. DEREAES: NRSXHEMESLER, NMEDXERAICatalogfFEH AR
PIEBXI RLERIE

2. DXERE: NDRXERRSHFHIERAREEE LR, NESHD XENTRATSFELL
NAESA RIS T RFOR -

3.2.1 EXHE

3.2.1.1 X% (8%)

SRR AR, APMHZERETEMDMUEERNE., M. &B. SUR(E. BERE
FA7E32£DDLER ERAY(EAPARTITION BYiEEMBITEN, BIERINLGTEpg_class
FHHEE—entry, FHparttypeZIABFA'p', T Zentry 3o XENEFR, P KE
FEEER—NBES, MNNREHAFHREIE

B t1_hashA— Mo XE, 9XZEEghash:
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
Table "public.t1_hash"
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3 X%
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
cl |integer | | plain | |
c2 |integer | | plain | |
c3 |integer | | plain | |

Partition By HASH(c1)

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

Location Nodes: ALL DATANODES

Has OIDs: no

Options: orientation=row, compression=no

- Bt _hashXER,

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

_________ |

t1_hash | p
(1 row)

--fIfRt1_hash,
gaussdb=# DROP TABLE t1_hash;

3.21.2 9K (PXFER. FoEX)

PREPELFMREFEHIENZ, MRAentryiBERIFEpg_partitiondh, ENFHXAY
parentid{ERMEXEXE > X B Epg_classFzHHIOIDF,

B t1_hashA— 1P XE:

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

PARTITION BY HASH(c1)

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

)

--Eift1_hashf X R,
gaussdb=# SELECT oid, relname, parttype FROM pg_class WHERE relname = 't1_hash’;
oid | relname | parttype
+ +
16685 | t1_hash | p
(1 row)

--BFt1_hashiIPXIEE.
gaussdb=# SELECT oid, relname, parttype, parentid FROM pg_partition WHERE parentid = 16685;
oid | relname | parttype | parentid

+ + +
16688 | t1_hash | r | 16685
16689 | p0 | p | 16685
16690 | p1 | p | 16685
16691 | p2 | p | 16685
16692 | p3 | p | 16685
16693 | p4 | p | 16685
16694 | p5 | p | 16685
16695 | p6 | p | 16685
16696 | p7 | p | 16685
16697 | p8 | p | 16685
16698 | p9 | p | 16685
(11 rows)
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--MB&Rt1_hash
gaussdb=# DROP TABLE t1_hash;

3.2.1.3 P X

DXEH—IHBNFNER, PXBELEEXIND XSG iEEEE—AER—THRE
Mo X, BEAEZEENIEIZPARTITION BYiEEIEE:

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

A
SEED XRMINRDEERZIFHES 1670 XHE, Bt RERRZF1IIDKE,

3.2.2 o X

P XK EFEADDLERERISHATIEIIPARTITION BY%@E’Jln,HEE, ﬁliaﬁmf‘}aa
*77(‘ Y XEFEIENS XEERRSTIN . ERASX ?éﬁgjt 2{4A9Range s
X. EFIEHHSIRENIHasho X . BEFHIBKEHILIstTIERS X

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

3.2.2.1 SEEIS X

,Blﬁs\E ( Range Partition ) IRIEAE NS XEN 2 X EBIYESCENS SRS RIS
X, BESXE2ETRATRERNNSOXER, BEELE4E ( Date. Time
Stamp ) WIREIEIZSPER . BRSO XEmMEEE, =EIT:

1. VALUES LESS THANBUIEZIEZC

XFFMERBVALUE LESS THANRSIEERST, SEES XRIEAID KRS 2516
Hlo

- BISXERREIGNT:
gaussdb=# CREATE TABLE range_sales
(
product_id INT4 NOT NULL,
customer_id  INT4 NOT NULL,
time DATE,
channel_id CHAR(1),
type_id INT4,
quantity_sold NUMERIC(3),
amount_sold NUMERIC(10,2)

)

PARTITION BY RANGE (time)

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

)

gaussdb=# DROP TABLE range_sales;

Hrhdate_202002%~2020F2BIH X, BEESXEEM2020281H
F202058:2 B 29HHIEIE

"Aﬁu\E%Bﬁ—AVALUEs LESSFa, AFiEESXA9EEE LR, 7:?:‘2
FFzo XEBHEAESSFNE T — 2K, BRE—INPXIN, FiED
#HEAMBI— NP XAIVALUES LESSFHIEERIFEL TR . —JL,UJ%%:\
EMMAXVALUEX#ET , MAXVALUEETR—METLIRE, EHIRFESTFOX

AT OEMATREE, BiF2E,
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- BISXEREINT:

gaussdb=# CREATE TABLE range_sales_with_multiple_keys

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

)
PARTITION BY RANGE (c1,c2)

PARTITION p1 VALUES LESS THAN (10,10),

PARTITION p2 VALUES LESS THAN (10,20),

PARTITION p3 VALUES LESS THAN (20,10)
)i
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,5,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,20,'a');
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,21,'a');
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,5,'a');
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,15,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,20,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,21,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,5,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,20,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,21,'a");

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

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

S S S

10]15|a

(1 row)

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

S S S

10|20 a

10[21]a

11| 5]a

11120 a

11]21]a

(5 rows)

gaussdb=# DROP TABLE range_sales_with_multiple_keys;
AR
255 XA KAWL T :

. NE—FIFHALLR.
. MNEBEBANRSERFNTF K LERIPIARE, WEEEAN.

N =

3. MRBANNSEPIFTHREZIRNAFRE, NEEBEBANMER T —3I55XT—

SHAFRERIR N,
4. MRBANEIFIKRTFT O XLERFIFEFRE, WRT—P D RKEITHR.
START ENDiEEIETV
XTFMERESTART ENDIEEST, SEES XRIEHIS XBRSZIF15.

RN :

-- glEEER=E,

gaussdb=# CREATE TABLESPACE startend_tbs1 LOCATION '/home/omm/startend_tbs1';
gaussdb=# CREATE TABLESPACE startend_tbs2 LOCATION '/home/omm/startend_tbs2';
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gaussdb=# CREATE TABLESPACE startend_tbs3 LOCATION '/home/omm/startend_tbs3';
gaussdb=# CREATE TABLESPACE startend_tbs4 LOCATION '/home/omm/startend_tbs4';
-- BliElERTschema,
gaussdb=# CREATE SCHEMA tpcds;
gaussdb=# SET CURRENT_SCHEMA TO tpcds;
- RS XE, PXERintegersEEL,
gaussdb=# CREATE TABLE tpcds.startend_pt (c1 INT, c2 INT)
TABLESPACE startend_tbs1
PARTITION BY RANGE (c2) (
PARTITION p1 START(1) END(1000) EVERY(200) TABLESPACE startend_tbs2,
PARTITION p2 END(2000),
PARTITION p3 START(2000) END(2500) TABLESPACE startend_tbs3,
PARTITION p4 START(2500),
PARTITION p5 START(3000) END(5000) EVERY(1000) TABLESPACE startend_tbs4
)
ENABLE ROW MOVEMENT;,

- BEDKERER.
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)

3.222 BHESKX

5% 7 X (Hash Partition ) EF339 XEERISHESHURRGRIOX . FEHE
HEEZNGaussDBRERFEE, EHXEEETBEAMER (no data skew ) A9H=
T, BEEFESXZENTSHIT, ELRANATHEE. EiEHs XKELMD
XEII D HEEVIEES L. BESXBEEEDXAN—MEZ T ERNEREE,
RERSED KAHIEAR R R EIERERENS XHER, =AT:

gaussdb=# CREATE TABLE bmsql_order_line (

olw_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)

)
- FSEREN 100153 X6
PARTITION BY HASH (ol_d_id)

(
PARTITION pO,
PARTITION p1,
PARTITION p2,

PARTITION p99

);

LEirF+F=, bmsql order_linekAJol_d_idi#17 7oK, ol_d_iddl2—identifiertd
FRIEHS), ABHATENERERE—MFEHEE LNX D . FRIEH D XRIEEK
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MEBTHRGBENZ—PMBONIEBRIIEE . BELEMDXKER, BRTERED X
BREISHENR (E— EMEEEES ) , RFEEES KBNS XEER
BIESK, ERTEBHRENSXEIREDS, A THOXERNZAEME

3.2.2.3 FIRHS KX

FIF53X (List Partition ) BESEE SN2 XANEIRF A KIBISEBRUETIRKE
TR TIMIBRGFRI DX . FIRD KAVABAET LA ES S KIES XS EIRHT S
X, AL EFFIAERRIEIREHTOEMER , X TREXEFIFRFRID X3
{8, FILMEREIAS X ( DEFAULT ) SRIHITEIERIRTT, XHFIERRSENT@TE
P XAMTEASEMIRIR . RO

gaussdb=# CREATE TABLE bmsql_order_line (

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

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

)

PARTITION BY LIST(ol_d_id)

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

);

-5
gaussdb=# DROP TABLE bmsql_order_line;

ERFIFAZEE BRI R D XA FEM, EFETol d_iddiliToX, BR%AList
S XAEEEI ol d_idRYEIsEBESEEIFITIRE, FEFIRPRIIEIRSHApISX
( DEFAULT ) . #ELEIGED X, List7)FRD XX KERI MR, FERE8/ERAY
BEFERERFERIEIID XS, ERUIRIIFRERSAED KEXITISHM, X5

;RTi&Z‘?fﬁﬁﬁHashﬁj\IXo List. Hashf K{FFERRAMIET R . AMAXAEIEEHITH

(AFNAR,

A EE

RS XS XIBRSZHF165] . MRDEXEENN1FI, FHRXENXEIListFIRFHY
;ﬁtiﬁgziﬁizwuu{ﬁ; MRDXBENNZI, FXKEXIListFIRFRINEHE
FENULLE,

3.2.2.4 S XRTGSNEERIERERIT

fEGaussDBARIIZELIIA, 9 XEEIEBANMIEISIZAALLIES X FIE NS X HRERS
BFFE, EMNBAR LS KERGSNEIBBATHEEESER: (1) heap-insertEZxH
A; (2) partition-routingZ> XEEHFEMNERS « EfheapEFRIBBNERtuple NEITN
heapZEHIRFH HiZEH ZBENSXFLA, MHXBHIBOERS XIZHEItuple
TCRIBEAEIXS M partRelAY[E)RR ,

E XS EHREAN NIV E R T :
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1. PXFREZFRHeapEEA:
a. EFERMEL
b. heapEiEiEN
c. ZEBIIFENbuildiift (HZ=3|)

2. DRESXIEH:
a. IRHEBEREXEEML
b. HEHIKIRAMN, BiEDXFpartRelDRFR. FIGHREERSETH
(11 588
D XA E BT AHIEE R RINSERTIEDAIL, UPDATERSAZEE TEK
EMEE%E’\JE@J‘&HDELETET;T:{’E?’\'%E@EEINSERT, H AR NELZINSERTIEDIH =

RIS XEBRRHEAZIENR3- 17

x 3-1 BHFXZE

SXAR RS EERE SEHIEEAR 154 A3

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

a2 X (Hash- O(1) HTF key-partOidI& 7 £LM
Partition )

FIZFRSEX (List- O(1) HTF key-partOidI5ZELH
Partition )

A EE

SREMNEBMDBEIRES \RETANS R SEFHESRINTE, b
SRFEXESFRMENMOFE, RS FEAERLMIES N LOBIIAEREHIR
SHRCPURHIEAES . ERE. WER/MENSIFERAX, EXTLIERAS:

o xSOIESHFRTHREALEERNSNLELIT1 0%,

o ARMIBSSEEIAETH20%, ISAXSOHIARMISIEAEIEHESNEEREZAK

E&EZin-memoryit BIRMUInR, ERXSIARCPUERZIESAIERE] LR T
ARM,

3.2.3 S XEXRFEH

3.2.3.1 1P XZE

S XE

BRFSQUESINRERATIRIESHFE, SQUEZMBELLEZ, PRERMSEML, SX
RAVBIET LI EREIFS XRIEM EINEROXEY, Bits XRANEERE
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g KRt

O SR EXNEEIESD X ECREATE TABLEIEE@i4TH FEPARTITION BYiIEGIERSY,
EIEES XBEFRN="1ZJTtX:

1. 9XZEE (partType ) @ RS XEHIDXER, 9BIBERANGE/LIST/HASH,

2. DK% (partkey) : AP RENSXF, BEIRANGE/LISTOXZESZS (R
8131651 ) X, HASHOX RHFE5I959X,

3. ﬁ%iﬁﬂ (partExpr) : AP RXFREKRSXESLN, BIEESD KAIXIN
ER %o

X=ZpHEETTEEEERIEDNPartition By ClauseFE{AIN, PARTITION BY

partType (partKey) ( partExprl,partExpr]--+) o Z~EIA0T:
CREATE TABLE [ IF NOT EXISTS ] partition_table_name

[ /* 1ZEB D R T EiBERAICreate Table */

{ column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]
| table_constraint

| LIKE source_table [ like_option [...] ]}, ... ]

1

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

)
[*FIRD KGR */
PARTITION BY LIST (partKey)

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

)
[ BEDXIH= ¥/
PARTITION BY HASH (partKey) (
PARTITION partition_name [ TABLESPACE tablespace_name [, ... ] ]

)

[* FRB/EAS RETTRE */

[ { ENABLE | DISABLE } ROW MOVEMENT J;

A& LER

1. Range/Listp XEATIFI6 1N XEE, Hashp XAIATIF 1N XE,

2. BRIEHEDXIN, PREFEHEATHEH, SUDMLEASHTIREWIE., E—HF
4h: Range X EE N EMAXVALUES X /Listy XEE N EDEFAULTHX

3. DXEHZAK(EN10485754, BJLARERED W SBH=R0FK. (B XEIEINS
%ﬁﬂ%éfwt#iﬁ%nu, FIRFAIMERE, —RBUTFENRMS RIS XEGHE
13200,

P XFRMHD XIBXRAIEB D BT LAMERAZEIES XRAALTER-TABLEG S IHITHXE
HEN, ERNSXEREXNEDRE:

1. BEBilnK

RS X

kR /A= 0 XEWE

EIS X

BHIKX

s W
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6. BiIpKX
7. RO
8. FmaEHNKX

D EERNS XEMHEEEOETIEIERALTER TABLEEOHTY B, EFEABIC
EREDFERHFNEM, PXEBEHZTENERNEFEZRREIINT:

/* B Aalter tableiBiL */

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

action [, ... ];

9 XZFEALTER TABLEEBAER S ZE2 NS XFJEEIE. (FFAERm ) $ “SQL.eE
> SQLiEi% > ALTER TABLE PARTITION” &%,

3.2.3.2 ERMEES KX

PDEFRTIFAE DD XRAVBEXIIEE, BIRATLASE ( RIS ) PEMRIISE
BRERBXEM

RIEZSN, PERFBEZIFAEND XFIRERS, IS XHKDQL/DML (0

SELECT. INSERT. UPDATE. DELETE. UPSERT. MERGE INTO) . 9 XZ&DDL (&0
ADD. DROP. TRUNCATE. EXCHANGE. SPLIT. MERGE. MOVE. RENAME) . &
XVACUUM/ANALYZE, 9P XERS|F, BHEGSERAXZESISXEDQL/
DML, S XZE35|. PERFESHEE. LUK ( FFAIERE ) S ME LG SWNIED

PREIEERS—RBIIIEES XZE S XENHIUHIT, tLaliEEm<SulaeEn
TlEH:

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

BIZFIEES X Zp_namesiiEED X{Ep_valuesREMIRIEEMIES X, HRHIER
SAEATHERS KX, MASEIIEMFILX ., INR@EIIEES XZp_nameKHiTIl
%, HIBRESECp_nameXINAID X, ZD RKAFENISHERE,; RBZIEE
D X{Ep_valueskhiT\ls5, HIBRESILECp_valuelBFFIED X o

ECAIE X BUIFRID X!
gaussdb=# CREATE TABLE list_01
(

id INT,

role VARCHAR(100),

data VARCHAR(100)

)
PARTITION BY LIST (id)

(
PARTITION p_Llist_1 VALUES(0,1,2,3,4),
PARTITION p_list_2 VALUES(5,6,7,8,9),
PARTITION p_list_3 VALUES(DEFAULT)

)

-- EEERA
gaussdb=# DROP TABLE list_01;

BEHS XSS, PARTITION p_list_15PARTITION FOR (4) Zfft, AR—HK;
PARTITION p_list_35PARTITION FOR (12 ) &, AE—1MH X,
3.2.3.3 5 [X3 DQL/DML

BT o XSS ERIERTEFERZT, AP XENDQL/DMLSIES K&
tb, EEELRBETXS.
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HF P/ XERRZAMUER, GaussDBXIFEES XAIDQL/DMLIRIE, IEES XALAE
iZPARTITION (partname)zZPARTITION FOR (partvalue)¥i#1T, JF-_HKHX,
BILAEIZ SUBPARTITION (subpartname) 2 & SUBPARTITION FOR (subpartvalue)$g
EEAN"RZDK, I8ESXHITDQL/DMLAY, BEIBEARHEAETEIRSX, Ui
SiktE; EEERNEIEARTERS X, NS iZEiErILtE,

IEES XDQL/DMLSZIFLA T ILSSEE:

i) ( SELECT)

AN (INSERT)

& (UPDATE)

fB% ( DELETE)

HEANELEHT (UPSERT )

&3 (MERGE INTO)

EED X#DQL/DMLAYRAEIGNT

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

o vk wnN =

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

)

PARTITION BY LIST (id)

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

) ENABLE ROW MOVEMENT;

-SNHUE,

INSERT INTO list_02 VALUES(null, 'alice’, 'alice data');

INSERT INTO list_02 VALUES(2, null, 'bob data');

INSERT INTO list_02 VALUES(null, null, 'peter data');

-SHEES KiHiTEN.
- BRDKEEEEIE.
gaussdb=# SELECT * FROM list_02 ORDER BY data;
id | role | data
e R EVE
| alice | alice data
2| | bob data
| | peter data
(3 rows)
B Xp_list_2#i&E.
gaussdb=# SELECT * FROM list_02 PARTITION (p_list_2) ORDER BY data;
id | role | data
by Ao
2| | bob data
(1 row)
--Ei8(100) FRXI A9 XASEUE, B Xp_list_4.
gaussdb=# SELECT * FROM list_02 PARTITION FOR (100) ORDER BY data;
id | role | data
e R EVE
| alice | alice data
| | peter data
(2 rows)

--XHEED XHIUD,

- MERSI X p_list_SFRAYEERETRE o

gaussdb=# DELETE FROM list_02 PARTITION (p_list_5);
-IEEDKp_list AR, BTHEFAHEIZOXAR, mARE.
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gaussdb=# INSERT INTO list_02 PARTITION (p_list_7) VALUES(null, 'cherry', 'cherry data');
ERROR: inserted partition key does not map to the table partition
-BoXEI00ESX, BIHXp_list 4095RHITEH

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

--UPSERT,
gaussdb=# INSERT INTO list_02 (id, role, data) VALUES (1, 'test’, 'testdata') ON DUPLICATE KEY UPDATE
role = VALUES(role), data = VALUES(data);

--MERGE INTO,
gaussdb=# CREATE TABLE IF NOT EXISTS list_tmp

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

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

gaussdb=# MERGE INTO list_tmp target
USING list_02 source
ON (target.id = source.id)
WHEN MATCHED THEN
UPDATE SET target.data = source.data,
target.role = source.role
WHEN NOT MATCHED THEN
INSERT (id, role, data)
VALUES (source.id, source.role, source.data);

- MR

gaussdb=#

DROP TABLE list_02;
DROP TABLE list_tmp;

3.3 o XFETEMAL
AR
ARG Nexplain_perf_modeZ#{Eanormal,

3.3.1 S XBI%

2 X Bt 2 GaussDBIRA —Fho KRBTSR, EIEESQLS |IZLIRIEE DR
H, IREEENES DX, P XEREEMMERN, HoXEEEIREFEEIRIS
=i, SBEMMAD XEIR, RIBEIMEIIARRE, 2 XD HEaSEsFIEnSE
B, BHSEIREMMAEEMEHT, EEMITRIZAEI, BEEEEMNEEER TS X
S8, ohSERERITEE MR T (BTHR/AITIERES ) , EERITRIATY, #URE
HAMEFE2IHONLXEE, REFIEF ‘LT X" , BEARNEREER
HITEERTE -

RESXEREIFE Local RS IR A St A 5 XBIR:, GlobalZ5 B XA
=, FEEHTER.

3.3.1.1 P XFEFSER

NFRRFGPOXE FTEEHNSRREDED, ERAEEMEIEI T indexscan,
bitmap indexscan. indexonlyscanF& FHEERNERFMEATIREM, THOKX

HSRRZS 01 (2024-06-06) WRINERE © ARITERARBIRAE 34



Z=HIEZE GaussDB
DREFIEIER 3PXE

rofE. BFOANRRRHPREEE A HREFR, HFAES I HRE
OHKE, BEEESRETENT.

B EYRE  C AT F R

1. EEHRER: BESK. RESK. FRHK.

2. HFRIATEE: HREFEN (<, <=, =, >=, >) . BERAR HERE
o

A ER
BRIFSERA T FEIIRIAN .
#JTE%%IZ%EW& T ERET D RIE L ASTRSATRBIEIR D KIEES

B, ZRFSRIEEEHIMNGEEER, AESEERSHED X5 LiRiRkiE
IES KB IBRIBIT o

o FHSEIRCZIFRYEEUA S BACRBIINT :

a. teFILI(

-BlIES Xk,

gaussdb=# CREATE TABLE t1 (c1 int, c2 int)

PARTITION BY RANGE (c1)

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

)

gaussdb=# SET max_datanode_for_plan = 1;

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

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

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

(15 rows)

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

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

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

(15 rows)

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

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

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

(15 rows)

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

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

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

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

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

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

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

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

(15 rows)

gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE ¢1 =1 OR c1 = 2;
QUERY PLAN
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Data Node Scan
Output: t1.c1, t1.c2

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

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

(15 rows)

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

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

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

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

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

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

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

Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY ('{1,2,3}:integer[]))
Selected Partitions: 1

(15 rows)

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

2, 3]);
QUERY PLAN

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

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

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

Datanode Name: datanode1
Partition Iterator
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Output: c1, c2
Iterations: 0
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ALL ('{1,2,3}:integer[]))
Selected Partitions: NONE
(15 rows)
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 = ANY(ARRAY[1,
2, 3]);
QUERY PLAN
Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY ('{1,2,3}:integer[]))
Selected Partitions: 1
(15 rows)
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT * FROM t1 WHERE c1 =
SOME(ARRAY[1, 2, 3]);
QUERY PLAN
Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Remote SQL: SELECT c1, c2 FROM public.t1 WHERE c1 = ANY (ARRAY[1, 2, 3])
Datanode Name: datanode1
Partition Iterator
Output: c1, c2
Iterations: 1
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: (t1.c1 = ANY ('{1,2,3}:integer[]))
Selected Partitions: 1
(15 rows)
o ESEIRNAIFRBEEAS BAREIINT
FEEFRIER

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

QUERY PLAN

Streaming (type: GATHER)
Output: public.t1.c1, public.t1.c2
Node/s: All datanodes
-> Partition Iterator
Output: public.t1.c1, public.t1.c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: public.t1.c1, public.t1.c2
Distribute Key: public.t1.c1
Filter: (SubPlan 1)
Selected Partitions: 1..3
SubPlan 1
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3.3.1.2 9 X3REh

-> Materialize
Output: public.t1.c2
-> Streaming(type: BROADCAST)
Output: public.t1.c2
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Partition Iterator
Output: public.t1.c2
Iterations: 2
-> Partitioned Seq Scan on public.t1
Output: public.t1.c2
Distribute Key: public.t1.c1
Filter: (public.t1.c1 > 10)
Selected Partitions: 2..3
(26 rows)

- iBIERBIIAE,
gaussdb=# DROP TABLE t1;

B

WFRERFHPFEFEZTENSXEZETTED, AFMHEEMERTIZIREVHFAIEE
T2, EULEMERI{NEESSRindexscan, bitmapindexscan. indexonlyscan&&
FIORFERIET, BESTNITRMEBEREESHE, TP XiFik,. EF838
REREZFEHFEEVEE—DPREFER, WTFEESIPXBENSXE, 881F

=z
o

BEHOXEFERT, BEio XENTEIRYNSZIFPBE ( Prepare/Bind/Execute ) 1570

SHURRRIT=.

3.3.1.2.1 PBE &S5,
PBEZNZS B sz B Bl TR :

1. ZFPKEE: EEPKX. BHEDSX. JIRDK,

2. HIFRAIEE: LRERR (<, <=, =, >=, >) | BERAX. HEREX
o

3. SRR TUSRBYEIRRNREL: XL LR ERAYH = immutable R E AT LA
32 $5PBEZNSEITL

A E=

PBEENSEIR T iFRIAR, . BR=UEEiR. immutable®EFIstable®E, AZIFFEE
FixFvolatileEREL . XFFstableE®E], Ulto_timestampESEBUALIREREL, AJRES
SCUCSHZM, HINBIRER ., AT RIFEEENA, ERAILUETanalyzeZ
EHraERkgplanffiR .

AT PBERISEIR = E Fgeneric planfy8E%:, FRLAFIBME R 2 A EEPBERISEIR:
B, EEIRESHplan_cache_mode = 'force_generic_plan', #EfRcustom planfy

Fito

PBEZIZS BN > 5 AV BN R BRI T -
a. eIz

gaussdb=#

-EIESXE

CREATE TABLE t1 (c1 int, c2 int)
PARTITION BY RANGE (c1)

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

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

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

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

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

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

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

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

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

(16 rows)

RELRAN R P TUARIR

gaussdb=# set plan_cache_mode = 'force_generic_plan’;

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

PREPARE

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

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

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

(16 rows)
o PBEEISBEIRASIFAIHENAS BAREIIIT :
a. FEEFRAK,

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

PREPARE

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

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

Selected Partitions: 1..3
(26 rows)

b. SEEUEIRTTIAERAMARTIEE

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

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

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

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

Remote SQL: SELECT c1, c2 FROM public.tT WHERE c1:text = '12":text
Datanode Name: datanode1

Partition Iterator
Output: c1, c2
Iterations: 3
-> Partitioned Seq Scan on public.t1
Output: c1, c2
Filter: ((t1.c1):text = '12":text)
Selected Partitions: 1..3

(15 rows)
c. stable/volatileRgZg,
gaussdb=# create sequence seq;
gaussdb=# PREPARE p6(TEXT) AS SELECT * FROM t1 WHERE c1 = currval($1);--volatileEREASZ
FFEIt% .
PREPARE
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) EXECUTE p6('seq');
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QUERY PLAN

Data Node Scan
Output: t1.c1, t1.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM ONLY public.t1 WHERE true
Coordinator quals: ((t1.c1)::numeric = currval(('seq":text):regclass))

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

(15 rows)

BRI
gaussdb=# DROP TABLE t1;

3.3.1.2.2 SHLIREERISE
o A eI L SRS el ca L I I S i
1. XFPXEE: BEPX. BHELKX. JIFRDX.
ZIFEF2EAY: indexscan. indexonlyscan. bitmapscan,

2.
3. FRIRIHEE: WRFREAR (<, <=, =, >=, >) | BEFRER

A EE

SHUWBRRNSEEAZIFFEIIFRIAI, FZHistableflvolatilef®E, A~ZHE
QueryBlockZ2# L8R, A2#FBitmapOr. BitmapAnd&+,

o SHUREMSERSHFRHEZRBAREINT:

a.

eSS
- BlEH XFEMZES|
gaussdb=# CREATE TABLE t1 (c1 INT, c2 INT)
PARTITION BY RANGE (c1)
(
PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20),
PARTITION p3 VALUES LESS THAN (MAXVALUE)
)
gaussdb=# CREATE TABLE t2 (c1 INT, c2 INT)
PARTITION BY RANGE (c1)

PARTITION p1 VALUES LESS THAN(10),

PARTITION p2 VALUES LESS THAN(20),

PARTITION p3 VALUES LESS THAN (MAXVALUE)
)
gaussdb=# CREATE INDEX t1_c1 ON t1(c1) LOCAL;
gaussdb=# CREATE INDEX t2_c1 ON t2(c1) LOCAL;
gaussdb=# CREATE INDEX t1_c2 ON t1(c2) LOCAL;
gaussdb=# CREATE INDEX t2_c2 ON t2(c2) LOCAL;

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

QUERY
PLAN

MAERRAS 01 (2024-06-06)

WRIERE © LEARITERARERAF 42



Z=HIEZE GaussDB
DREFIEIER

Data Node Scan
Output: t2.c1, t2.c2, t1.c1, t1.c2

Node/s: All datanodes

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

Remote SQL: SELECT/*+ NestLoop(t1 t2) IndexScan(t1) IndexScan(t2)*/ t2.c1, t2.c2, t1.c1, t1.c2
FROM public.t2 JOIN public.t1 ON t1.c1 = t2.c1
Datanode Name: datanode1
Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2
-> Partition Iterator

Output: t2.c1, t2.c2
Iterations: 3

-> Partitioned Index Scan using t2_c1 on public.t2
Output: t2.c1, t2.c2

Selected Partitions: 1..3
-> Partition Iterator

Output: t1.c1, t1.c2

Iterations: PART

-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2
Index Cond: (t1.c1 = t2.c1)
Selected Partitions: 1..3 (ppi-pruning)

(23 rows)

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

QUERY PLAN

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

-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Distribute Key: t2.c1

Selected Partitions: 1..3
-> Partition Iterator

Output: t1.c1, t1.c2

Iterations: PART

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

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

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

QUERY PLAN

Streaming (type: GATHER)
Output: t2.c1, t2.c2, t1.c1, t1.c2
Node/s: All datanodes
-> Nested Loop
Output: t2.c1, t2.c2, t1.c1, t1.c2

-> Streaming(type: BROADCAST)
Output: t2.c1, t2.c2

Spawn on: All datanodes
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Consumer Nodes: All datanodes
-> Partition Iterator
Output: t2.c1, t2.c2
Iterations: 3
-> Partitioned Seq Scan on public.t2
Output: t2.c1, t2.c2
Distribute Key: t2.c1
Selected Partitions: 1..3
-> Partition Iterator
Output: t1.c1, t1.c2
Iterations: PART
-> Partitioned Index Scan using t1_c1 on public.t1
Output: t1.c1, t1.c2
Distribute Key: t1.c1
Index Cond: (t1.c1 > t2.c1)
Selected Partitions: 1..3 (ppi-pruning)
(24 rows)
b. BiEFRER
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT /*+ nestloop(t1 t2) indexscan(t1)
indexscan(t2) */ * FROM t2 JOIN t1 ON t1.c1 = t2.c1 AND t1.c2 = 2;

QUERY
PLAN

Data Node Scan

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

Node/s: All datanodes

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

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

(24 rows)
o  SHNIREINEEIRASIFAYE7 = BAREIN T :
a. BitmapOr/BitmapAnd&-+

gaussdb=# set enable_seqscan=off;
gaussdb=# EXPLAIN (VERBOSE ON, COSTS OFF) SELECT /*+ nestloop(t1 t2) */ * FROM t2 JOIN
t1 ON t1.c1 =t2.c1 OR t1.c2 = 2;
WARNING: Statistics in some tables or columns(public.t2.c1, public.t1.c1, public.t1.c2) are not
collected.
HINT: Do analyze for them in order to generate optimized plan.

QUERY PLAN

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

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

b. Fazliti

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

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

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

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

Distribute Key: t3.c1
(23 rows)

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

QUERY PLAN

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

-> Partitioned Index Scan using t1_c1 on public.t1

MAERRAS 01 (2024-06-06)

WRIERE © LEARITERARERAF 45



Z=HIEZE GaussDB
DREFIEIER 39

Output: t1.c1, t1.c2
Index Cond: (t1.c1 = lengthb(t3.c1))
Selected Partitions: 1..3

(11 rows)

- EETREIRE

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

3.3.2 5 XZE5|

PXF LR I HE=MEE:

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

3. Local Partitioned Index

HaiiGaussDB3z1&Global Non-Partitioned Indexf0Local Partitioned IndexZEEIZ&E
5l

3-3 Global Non-Partitioned Index

IRRRRNEEEEEEOO00000000

Index

partitioned | REOCINEAN OEOOE0E
ables

3-4 Global Partitioned Index

ANRER EEEEEERE | | 000000000

Partitioned
Indexes

VVl Yyvy vvyy

partitioned | (INENEEE OEDOE0E
ables

SASRRZAS 01 (2024-06-06) WRIERE © LEARITERARERAF



Z=HIEZE GaussDB
DIREFIEIER 3PXE

3-5 Local Partitioned Index

Partitioned
Indexes ooommEEEE| [oomEm Slalala] 11"

:_'artitioned ORE0ONEREN 09 ] ] ]
ables

2R

e HXEZES|SHLOCALEE|SGLOBALES|: LOCALES | 5EANEMKS XYME,
MGLOBALZES | BN XX

o H—AURINERARIARBEEE D XENGIZELOCALES|, BREIE
GLOBALZS],

o TEBIELOCALZES|AT, BILUBIZFOR { partition_name | ( partition_value
[..]) Y789, EEERENSX EEELOCALES|, EXRS|IHEEMHX EFRE
M, BEEFMEND XEAEBmeIEIZR5. FEIENZE, HaNEFERSERE
NS XA RISTIFER D ERS INETRER.

AR

SEREOESREES RSO XE, BIERGLOBALERS|, RZEEMLOCALERS|, B
FEETEGLOBALR S |y RAHFIEZPFAESIMIFH .

aNl]
o GlEE

gaussdb=# CREATE TABLE web_returns_p2

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

)

PARTITION BY RANGE (ca_address_sk)

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

)
ENABLE ROW MOVEMENT;
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o BIEZES|
8325 XELOCALZE S |tpcds_web_returns_p2_index1, FHEEZRS|IHXAIZ

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

SERBTHUTER, WRREIERKI.

CREATE INDEX

Bi2 5 XELOCALZE S |tpcds_web_returns_p2_index2, FEEZXRIIHXAIZ

FRo

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

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

SERBTHUTER, WRREIZERKI.

CREATE INDEX

Bl 5 X FEGLOBALZES |tpcds_web_returns_p2_global_index,
gaussdb=# CREATE INDEX tpcds_web_returns_p2_global_index ON web_returns_p2
(ca_street_number) GLOBAL;

SERETRAUTER, WRREIEMI.
CREATE INDEX
B LS KZRS|

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

EED XHERE:

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

SERBTHUTER, WRREIERKI.

CREATE INDEX

o (EMERS|IDXKAIRT(E

o EMRER3IDKX

18ZR5 |93 Xweb_returns_p2_P2_indexH9Z& =S8 sexample1,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P2_index TABLESPACE example1;

SERETRAUTER, WRTMEKLI .

ALTER INDEX

&M% |9 Xweb_returns_p2_P3_indexfIZZ[8)Hexample2.,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P3_index TABLESPACE example2;

SERBTHUTER, WRRIELKI.

ALTER INDEX

HATU TS ItEB |9 Kweb_returns_p2_P8_index&E s
web_returns_p2_P8_index_new,

MAERRAS 01 (2024-06-06)

WRIERE © LEARITERARERAF

48



=HIEZE GaussDB
DIREFIEIER

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 THERS]
- BUTUITHSERRATRREXFREERS.

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

- HITUTaRLERREERSIIER.

gaussdb=# \di+ tpcds_web_returns_p2_index2

o MBRERSI

gaussdb=# DROP INDEX tpcds_web_returns_p2_index1;

SERBTAUNTER, WFRTMIBRELII

DROP INDEX

o EIETRA
gaussdb=# DROP TABLE web_returns_p2;

3.3.3 o XEFIHEE

3.3.3.1 fEXIE

ANl

WFHXER, TIFRESXEFIHER, BEFEITHE EJL‘XT:Epg_partitionﬂ]
pg_statlstlc,%éfﬁi%u&pg stats¥lpg_ext statsu,.l:FléfEBo SXBFIHEEERTFS
XEHTERSERNG, P XENIECEEREIED I:E,Jiﬁ%—Fo 7 \E_&fﬁl‘l‘{ 289
%ﬁ;e.ﬁ ﬁj\E_&E’Jpage*ﬁDtupleﬁ BIFIHER .. BIFIHEE. %@L‘t?%l
IJULTIBS o

PEREFIHEEBUTRESR:
o RENEFRITER
o EEEKBRNSXKERIHER

ZtER

FEANALYZE | ANALYSEZD X ZRAY, RASIRIEAFIEEIIZEIARY
PARTITION_MODE, BHilWES XEXFFEFSIBEXHNDXEAITHER,
PARTITION_MODERI#EXEEIBES N ( FF&IER ) F “SQLE&%E > SQLEX >
ANALYZE | ANALYSE” HHEJPARTITION_MODES#,

A EE

o LGELIESFIFE . hashbucketFEEBEWHXENSAIHER, B
PARTITION_MODEJSALLREY, EHiTH¥E4EI%FIALL COMPLETERRT, .

o PXEFIHEBREFWER S Fdefault_statistics_target I RAEAIGS .

o BIEDXIFHBAKIE

gaussdb=# CREATE TABLE t1_range_int

c1 INT,
c2 INT,
c3 INT,
c4 INT

)
PARTITION BY RANGE(c1)
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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;

REXWEESITHER

gaussdb=# ANALYZE t1_range_int WITH ALL;

BEDRXEGIHER

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

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

relname | parttype | relpages | reltuples
+ + +

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

(6 rows)

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

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

schemaname | tablename

histogram_bounds

+ + + + + +
+ + + +
+
public | t1_range_int | range_p00 | | c1 | f 0] 4| -1
-1 [ | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | | c2 | f 0| 4| -1
-1 [ | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | | c3 | f 0| 4| -1
-1 [ | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p00 | |c4 |f 0| 4| -1
-1 [ | {0,1,2,3,4,5,6,7,8,9}
public | t1_range_int | range_p01 | | c1 | f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | | c2 | f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | | c3 | f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p01 | |c4 |f 0| 4| -1
-1 [ | {10,11,12,13,14,15,16,17,18,19}
public | t1_range_int | range_p02 | | c1 | f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | | c2 | f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | | c3 | f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p02 | |c4 |f 0| 4| -1
-1 [ | {20,21,22,23,24,25,26,27,28,29}
public | t1_range_int | range_p03 | | c1 | f 0| 4| -1
-1 [ | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | | c2 | f 0| 4| -1
-1 [ | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | | c3 | f 0| 4| -1
-1 [ | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p03 | |4 |f 0| 4| -1
-1 [ | {30,31,32,33,34,35,36,37,38,39}
public | t1_range_int | range_p04 | | c1 | f 0| 4| -1
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-1 | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | range_p04 | | c2 | f | 0] 4] -1
-1 | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | range_p04 | | c3 | f | 0] 4] -1
-1 | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | range_p04 | | c4 | f | 0] 4] -1
-1 | | {40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | | | c1 | f | 0] 4 | -1 -1
| |
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | | | c2 | f | 0] 4 | -1 -1
| |
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | | | c3 | f | 0] 4 | -1 -1
| |
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49}
public | t1_range_int | | | c4 | f | 0] 4 | -1 -1

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

(24 rows)

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

BEZIIHIBENS KRAITHER

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 1 t

+ + + + +

public | t1_range_int | range_p00 | |23 |f | 0| 8| -1

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

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

BEREAARS NP XEFIHER

gaussdb=# SELECT
schemaname,tablename,partitionname,subpartitionname,attname,inherited,null_frac,avg_width,n_disti
nct,n_dndistinct,most_common_vals,most_common_fregs,histogram_bounds FROM pg_stats WHERE
tablename='t1_range_int_index' ORDER BY tablename,partitionname,attname;

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

| histogram_bounds

+ + + + + +
+ + + + +
+
public | t1_range_int_index | range_p00_text_idx | | text | f | 0] 5
| =) [ 0] | 1{0,1,2,3,4,5,6,7,8,9}
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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

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

(6 rows)

o MIBRDXEE

gaussdb=# DROP TABLE t1_range_int;

3.3.3.2 S XEFIHER

EERSXFEITHERUE

SIS XRGFEERSXAIHERNE, ERERITEENIDKSERRKENE
SNEFER . ZIBEERTIRNS K. IBHRDXITEES X,

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

PARTITION id22 VALUES LESS THAN (2000000),

PARTITION max_id1 VALUES LESS THAN (MAXVALUE));

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

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

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

'max_id1');

relname | relpages | reltuples

+

+

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

gaussdb=# \x

gaussdb=# SELECT * FROM pg_stats WHERE tablename ='only_fisrt_part' AND partitionname ='id11";

“[ RECORD 1 ]

+

schemaname
tablename
attname
inherited
null_frac
avg_width
n_distinct
n_dndistinct

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

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

correlation

|1

most_common_elems |
most_common_elem_fregs |
elem_count_histogram |

partitionname

[id11
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subpartitionname
-[ RECORD 2 ]----------
e

schemaname | public

tablename | only_fisrt_part

attname | id

inherited | f

null_frac | 0

avg_width | 4

n_distinct [ -1

n_dndistinct | 0

most_common_vals |

most_common_freqgs |

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

correlation | 1

most_common_elems |

most_common_elem_fregs |

elem_count_histogram |

partitionname | id11

subpartitionname |

gaussdb=# g \x

-- ER X5

gaussdb=# DROP TABLE only_fisrt_part;

=R ERIEES XFiHER

AN TEREED XRIFIHER . MRIEEDXARWERIHER, MR ERN
ESXFREKLIMNL, mE2REIRES XFUREMML.

gaussdb=# SET enable_fast_query_shipping = off;
gaussdb=#
CREATE TABLE ONLY_FIRST_PART_TWO
(
C1INT,
C2 BIGINT

)
PARTITION BY RANGE(C1)

PARTITION P_1 VALUES LESS THAN (1000),

PARTITION P_2 VALUES LESS THAN (3000),

PARTITION P_3 VALUES LESS THAN (MAXVALUE)
)

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

Streaming (type: GATHER) (cost=0.88..2.89 rows=30 width=12)
Node/s: All datanodes
-> Partition Iterator (cost=0.00..1.14 rows=30 width=12)
Iterations: 1
-> Partitioned Seq Scan on only_first_part_two (cost=0.00..1.14 rows=30 width=12)
Selected Partitions: 2
(6 rows)

gaussdb=# EXPLAIN SELECT * FROM only_first_part_two PARTITION (p_1) where c2 = 2;
QUERY PLAN

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

gaussdb=# DROP TABLE only_fisrt_part_two;

B E S X FRER i

HREDEREITESH, = 175%%3?-}%(1 BER, BigEZE Lo XFadtiT0h
IBERINE, FRNSERIAEIEINIEERITTERRIFEIHE IR — MR

RO AR .
(1 #%H8
o IHFMHRIERTFIRERITE.
I = N2 o |
o FMOTIBEESKX (range partition) . FIFESEX (list partition )
o WFEEHSKX, ITIFRISXEBIINS, FZIFBIH KBNS,
o WTFIERHDKX, HTFMHEEER, REFIFIEED KAIKEENAIRE401 .
o  HIEEDXHIFIRMASENEGETA00T, AFEFRBER.
o NTFdefaulti X, HIIFMEENHEMBIEdefaults RAIKEMENEAIEF0,

I T EE S XAIEE

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;

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

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

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

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

(16 rows)
-- EiFEES Xmax_id

gaussdb=# EXPLAIN SELECT * FROM test_int4_maxvalue PARTITION (max_id);
QUERY PLAN

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

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

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

(16 rows)

-- kRS X
gaussdb=# DROP TABLE test_int4_maxvalue;

B2: FTFHRDS XIS

gaussdb=# CREATE TABLE test_default

c1 INT,
c2 BIGINT

)
PARTITION BY LIST(c2)

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

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

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

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

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

(16 rows)
- BifEESXp_3

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

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

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

Datanode Name: d1_datanode2
Partition Iterator (cost=0.00..7.76 rows=476 width=12)
Iterations: 1

-> Partitioned Seq Scan on test_default (cost=0.00..7.76 rows=476 width=12)
Selected Partitions: 3

(16 rows)

MRS XFE
gaussdb=# DROP TABLE test_default;

3.4 S XRIZHEE

ﬁ:‘[«%&f& BEEsXKEE. PXEREE. pKRSISEMD RIS H AT

T.ro

o HDREIE: thiRHXM/DODL, BIFFIE (Add) . MIF (Drop) . ik
(Exchange) . 5% (Truncate ) . £F (Split) . &3 (Merge ) . #Bzh
(Move ) . E4pZ (Rename ) 1£8%Fh,

A EE

o WFEEDK, EhHXENTESESHEIREre-shuffling, HZEIGaussDBARIHF
EﬁHashﬁEéﬁzzEE’J} R, @Jﬁﬁi" (Add) . k& (Drop) . %3&l (Split) .
&F (Merge ) X4Fh,

o B RO XHIETENIEESFEGlobalZE5 |5, ATLUEITZUPDATE GLOBAL
INDEX?’TJEEIT}E?FEGlobaL%QL BIEMIBR (Drop ) . 3%k ( Exchange ) . =

(Truncate ) . 9°Z (Split) « &F ( Merge ) X554,
(e

o KEB5 4 XDDLX#Fpartitionfllpartition forfEED KFAMEX, AIEmeaen XE, E;’é‘
FEEESXEXEERME—2XE. RS Xpart1ASBEEREN /[100, 200) ,

A partition part1#partition for(150)iXFFHE;EZZZH MY,

o AESXDDLAITHMEARERE, BFERNITH XDDLUIRFERS RamiiE, AFRS
ETEEAMIARIT WSS, —fRiTS, D8 (Split) « &3 (Merge ) BIHATRMNIE
AFHE5SXDDL, S5FESXIANERERX; X ( Exchange ) BRI EEIRTFGlobalE5|
E’\J;EE*EIvalidationffﬁE‘@; #5h (Move ) BIRINIREITFHEERI/O; HRH XDDLAAITINER
RI%.

o HDXFREME: RTMWEASERIIEEI, BIFHIE/XKADXFTIERRITIEE .

o SXERIIEE: ﬁhﬁﬁ)ﬂlxaﬁgl/?ﬁlﬁj\[ﬁ:_ﬁﬁ, EEEAIABRIRSI/ERSI
S, tCINBRTFH XKERIRESHRIGlobalR5 KB IT=

° ﬁE%iL%#Eih PHX D XEFADDLURESHIEER, F32iFEHXDDL-
DQL/DMLFH%. .

3.4.1 FESKX

PO LAEEEMN D XERPIFIGED X, REPFISHHT. HaIgMoXEF
E’Jﬁa\EJ:BEjJ1o48575 ANRIXEN T _ERNABEARERIND X o Hﬂjﬁag%r‘ﬁliﬁ
BRENFHE, PREFRRFEAEN (DXE *3/1024) MB, PXSAREARR
KX TFlocal_syscache_thresholdf9{E, FERTAFEEREILDT IEﬂL/U,\,Jii’,I}J effF .
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A EE

o BN XAEEERFHASHLDX L,
o FMESXAME K LD ERS|EMH.

3.4.1.1 @R XFEHIES X

{SFFBALTER TABLE ADD PARTITIONARILUE 2 XiRINEIME L XENREE, FiEoX
B EREBEN AR TFIIRE— 1P X LERE.

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

ikl

HEED XEEMAXVALUED XAY, TiEFIED X, ATLAEHALTER TABLE SPLIT
PARTITIONGSREIDX . HEIS XEHEERTFEFEETUE D XEaIE/FERIND
XHIER, BERCESXESEISK .

3.4.1.2 YIRS RFFEDX

{EFALTER TABLE ADD PARTITIONRJLATESIZR S XERFFIGH X, FiEDXAEE
FRESEENE— MO RIBEEES .

fBlan, I9F1FEHXElist_salesFrt—NHX,
ALTER TABLE list_sales ADD PARTITION channel5 VALUES ('X') TABLESPACE tb1;

ikl

LIRS XEKEDEFAULT XA, TTixFhigso X, sJLAERALTER TABLE SPLIT
PARTITIONHGSHEINX .

3.4.2 RS X
BFEILMERRS S RS SREBFRENS K . WSS KABHEES XS5
ESRIEFIT
A ER

o MFRD XABEERFHASHLDX L,

o HITHIFR D Xar S FSGlobalZE5 |53, FILLUEIZUPDATE GLOBAL INDEXFH
XEEEHFHGlobalZEs|, sERAFBITEZEGlobalZxE5]|,

o MRS XAY, MNRZH X EHENEFTHRIS XIS ERSIAT, WESHKEERIPRD 2
#5|,

{SEFHALTER TABLE DROP PARTITIONATLABRIEES KFAMHAT— NP X, XNMTH
HJLUWEREEESXE. JIRSREL,
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BN, BT ED XZMESEE S XFErange_salesfisy Xdate_202005, FHEH

GlobalZ5]|,
ALTER TABLE range_sales DROP PARTITION date_202005 UPDATE GLOBAL INDEX;

HE, BdEEs XEXRISEE S XZFErange_salesd1'2020-05-08'FrXT R A S X .

HF A UPDATE GLOBAL INDEXFH], H{T1%Z#</EGlobalZE5 &%k,
ALTER TABLE range_sales DROP PARTITION FOR ('2020-05-08');

ikl

o UPXERE—NOXATS, AZIFHBITALTER TABLE DROP PARTITION# SRS
X,

o HPXFNEHEDXEKRE, AZIFHBETALTER TABLE DROP PARTITIONA S IR
X,

3.4.3 THHX

FFBILAERRRD KRaG <RG0 X SEBRNEBIBHEI TR . 3R KA LARE
BHESN/SHAKXER, SLMBIESIINEAIBRT. AU STRmR, ERZIS
XELEMSAERREZ . o KAILIBIEES XZ5E 5 KEFRHT.

ikl

o HTXMD Xap S FEGlobalZE5 |3, RILLUEIZUPDATE GLOBAL INDEXFE
KELE#FHGlobalEs5|, SEAFBETEZEGlobalZES|,

o WITHRSXAT, ATLAEREBWITH/WITHOUT VALIDATION, FEAEERIGE ER
HIEHEBIRD XIS XBLARMN (BUAKE ) » BUBKIENFHERA, MR

§56%1%§$ﬁﬂ’\3§51ﬁ1%3=§ﬁ§:\z, ATLARRABWITHOUT VALIDATIONSRIES At
BEo

e TILAEEEAWITH VALIDATION VERBOSE, IHI#IEEARKE BRNE—T, BR
BB XHID XEBRARMUBIEIE, BARSXENEMSXP, REBEHT
EBRSBRD XA,

flan, LHNTHXENX NEEFRexchange_salesfIEIEDH, HEDKX
DATE_202001F0& @K exchange_salesff3z#t, NIRIEERBFENARE, FEUT=
FhiTA:

e EHEAWITHOUT VALIDATION, #iBE2Ef3iE5XDATE 2020015, HF
'2020-02-03', '2020-04-08' R i# B 5 X DATE_202001855BEIAR, FLellEalse
SHMEE.

e EARBWITH VALIDATION, F3F'2020-02-03', '2020-04-08' FiFEH X
DATE_20200185SBEIAR, HIEESLHENAYRS

e EABAWITH VALIDATION VERBOSE, ##EFER15'2020-02-031 AKX
DATE_202002, 1§'2020-04-08'fN\53 X DATE_202004, FBISHI AR HEE
73 [XDATE_202001,
~SEEY
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")
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-- exchange_salesfU¥UES %
('2020-01-15', '2020-01-17', '2020-01-23', '2020-02-03', '2020-04-08")

MRZHRAIHEATEBTBAD K, I5AEHBEWITHOUT VALIDATIONIZRS X,
BB XARMN, SHHKRELEDMLISESERRE,

1T

\

IR E BRI X AR &4
EBERND XAZIEEER, XMNFIRIEETE—H.
SERND XNEREREETE—H.
EiExRRS |17 XLocalR5 | #HEE, BXNZES|RIEETE—Ho
HIBRD XIRARNEER, BXNERIRIEEE—H.
@R LARIRATER .

BERMNDXEFRLEARATUGHESEEREL, TihaEHlzos.
{$SFJALTER TABLE EXCHANGE PARTITIONAI ARG KRS

fan, Lﬂ?‘aiﬁj\tzﬁﬁlﬁ:\tﬁmnge salesf94> X date 202001 1E@E

exchange_salesi#{T346E, FHITHXERL, HEHGlobalZ&Rs|,

ALTER TABLE range_sales EXCHANGE PARTITION (date_202001) WITH TABLE exchange_sales WITHOUT
VALIDATION UPDATE GLOBAL INDEX;

FE, BdEEs XEEEE S XErange_sales?1'2020-01-08'FrXt Rz A9y AN
%éexchange salesi (T3, HITHRXREFFERHEBIRD Eéﬁﬁﬂﬁéﬁﬁ?ﬂi)\éﬂﬁ
XEPNEMO X, BF AR5 UPDATE GLOBAL INDEXF4], #HiTiZinSEGlobalz
ElEESYE

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

3.44 550X

FHP_ILM@EH,E"%%EE’JE%QEEE’&L%’Eﬁn‘[ﬂ’]éﬁ& SRS XINEEEM, KT
3:%?653\ HEMBED XPROEEE, 5 XA9EXIENHEHERE . F=o XL
BEED KAeE D XEFRHRIT,

HH]H Of 0§ O§ O§

A EE

HITEE D XS e(FE5GlobalZR5 |5k, vJLUEITZUPDATE GLOBAL INDEXFAIR
EXE#FHGlobalZEs|, EAFBITERGlobalZE5]|,

{EFALTER TABLE TRUNCATE PARTITIONBILUBSIEED XERMHIT— 19X

BN, BgiEEN XZETSeE S X&Erange_salesfysy Xdate_202005, FHEH
Global%3]|,
ALTER TABLE range_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;

&, BT XEREBES XEKrange_sales41'2020-05-08'Frxd M A4

AF At UPDATE GLOBAL INDEX?'ED HiTiZa S EGlobalZzs |£5% .
ALTER TABLE range_sales TRUNCATE PARTITION FOR ('2020-05-08');
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3.4.5 DEIDEX

BRI LUFERSEID XS SRE— NP X DEIAFENHZ NI X . HoXEUREX
K, HEBEEEBITEMAXVALUERSSEEIS X /DEFAULTRYFIE S X #tE oS XAT, aILAZEE
PITIZIRE. PEIDRTLUEEDEI=E— 1M P XD EABIN DX, BallARISE
PDEFE— NP XDE RSN X . PEISXALLBITIEES XZTE D XEFRH
7o

A E=

o DEIDXABHERTFRESIX L,

o HMITREID XS FESGlobalZ&5|%k%, RILLUEIZUPDATE GLOBAL INDEXFH
kRIZE#HGlobalZE5|, sxERAFBITEEGlobalZzs|,

o DEMBEIFDXURBREERERSINT, ZDXAZIFDE,

o DEIBIFOKX, AILISEASXEFHEE, IS Xp15EI7p1,p2, BEERE
ARHERRREEZNS XMAR— K.

3.4.5.1 WEESKFRLDEISK
{E€FALTER TABLE SPLIT PARTITIONBJ LA BEI D XELSEIDX .

BN, BIgEE S X FErange_salesHy> X date_2020015E X3BEA['2020-01-01",
'2020-02-01") , ATLUEENEIE'2020-01-16"5% Kdate_202001 D E B NS X, FHF
EFfGlobalx=3|,
ALTER TABLE range_sales SPLIT PARTITION date_202001 AT ('2020-01-16') INTO
(

PARTITION date_202001_p1, --55— X EFH2'2020-01-16'

PARTITION date_202001_p2 --85_1M9X_ERE'2020-02-01'
) UPDATE GLOBAL INDEX;

HE, FMEEPEISE, B Xdate 2020019 EIHZBANDX, HEFHGlobalZ=3s|,
ALTER TABLE range_sales SPLIT PARTITION date_202001 INTO

PARTITION date_202001_p1 VALUES LESS THAN ('2020-01-11

PARTITION date_202001_p2 VALUES LESS THAN ('2020-01-21

PARTITION date_202001_p3 --55=/"4> X _E5£'2020-02-01'
JUPDATE GLOBAL INDEX;

XaE, BIdiEEs XEMARIEES XEXRDEDKX,
ALTER TABLE range_sales SPLIT PARTITION FOR ('2020-01-15') AT ('2020-01-16") INTO
(
PARTITION date_202001_p1, --E— 9K EFRE'2020-01-16'
PARTITION date 202001 _p2 -85 X_ERE2020-02-01'
) UPDATE GLOBAL INDEX;

),
),

A

EXIMAXVALUED X703, i/ Lo XAEEHBMAXVALUEEE, &E—1%
XL AMAXVALUED XSEE .

3.4.5.2 JJFIRD XFSDEIDX

{EFJALTER TABLE SPLIT PARTITIONE LAIFIE S X EPEIP XK o
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g, RigslFEDs XElist_salesg Xchannel2ENSEBEI (6, '7', '8, '9") » TLUEE

HEIL(6,'7 ) BHXchanneRDEIIHENHS X, #E?J?Global?%lo
ALTER TABLE list_sales SPLIT PARTITION channel2 VALUES ('6', '7') INTO
(
PARTITION channel2_1, --5— 193 X5EERZ(6, '7")
PARTITION channel2 2 -E=-ASXBER(S','9')
) UPDATE GLOBAL INDEX;

FE, NMEENIE, BHXchanneRHE IS NHX, HEHGlobalEE|,
ALTER TABLE list_sales SPLIT PARTITION channel2 INTO
(
PARTITION channel2_1 VALUES ('6'),
PARTITION channel2_2 VALUES ('8'),
PARTITION channel2_3 --5=AN3 XEEZ(7','9")
JUPDATE GLOBAL INDEX;

XaE, BidigEs XEMAREEN XEXDEID
ALTER TABLE list_sales SPLIT PARTITION FOR ('6') VALUES ('6','7") INTO
(
PARTITION channel2_1, --— 19 XSBEZ('6', '7")
PARTITION channel2_2 -8 KEEZ('8','9')
) UPDATE GLOBAL INDEX;

A E=

EXNDEFAULTS XiHITHEI, BIE/ LD XABERIADEFAULTSEE, RE— TP XE
HERDEFAULTS XBE -

3.4.6 §HSX

RARALUEREADENGSKESIDREAFA—ITDX. GAPKREEIIEE
PXBRHT, FHEESXENSE.

A E=
o SHOXABEMERTRAESX L,

o WMITEHPXmSEFEEGlobalR5|LM, TJLAEIZUPDATE GLOBAL INDEXFH]
KB E#HGlobalRS|, SEAFPBITEREGlobalES|,

o SHEINSXURBESERSINAIFEH .

ikl

BHENHIX, MFEEPK, AJUSERE—NEDXEFER, tilEpl,p2&#+
Ap2; MFIERSX, JUSE—RSXEFHEE, tbalgpl,p2&HpT.

MRHFHXERSXBZFHEE, BERESBHDXNIXIRD XA

{EFBALTER TABLE MERGE PARTITIONSHILUSEZ MNP REFHI— 1P X

1§J!ZIII ESBEIS X Erange_salesfy4 Xdate_202001F0date_202002&FH A— A0
X, HEHHGlobalEsl,

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

FRFBEILAERB D KRGS RE— D RERIFHIEREES . B KeJLigd
EESKENED XEFRHT.

{EFIALTER TABLE MOVE PARTITIONT LN XEBIHPX o

BN, WITIEEN XZEEE S XErange_salesfis> Xdate_202001F85hFIZEZSE)tb T
F,

ALTER TABLE range_sales MOVE PARTITION date_202001 TABLESPACE tb1;

5§, BITIEES XEBTIERS XZEList_salesd'0'FAXI N A XFEEHZIEZ @b 14,

ALTER TABLE list_sales MOVE PARTITION FOR ('0") TABLESPACE tb1;

3.48 EmR o X

AP LMEREZEGED XSG SEE— D XaR2AFNETR. EaEoXTLIUEd
EESKENESD XEFRHT.

3.4.8.1 IO XEFEHBIZHKX

{EFJALTER TABLE RENAME PARTITIONA LMD XEEGZPX -

fiIgn, wBEiEED K2 EED X FRrange_salesfysy X date_202001F6p
ALTER TABLE range_sales RENAME PARTITION date_202001 TO date_202001_new;

g, BIEES XEEYIFRD XELlist_salesH'0' NI RAY D XE B o
ALTER TABLE list_sales RENAME PARTITION FOR ('0') TO channel_new;

3.4.8.2 37 Local ZE3|EHBESIHKX

{EFBALTER INDEX RENAME PARTITIONAILAXfLocalZE5 |EapZ &= |9 X . BRAiX
5o XEEGIHXEE,

3.4.9 P XFTIEE

FAFRTLAfEFIALTER TABLE ENABLE/DISABLE ROW MOVEMENTSRFFE/X A5 XE
TER .

FRTIERE, AFETEFMEE— 2 XPNBREERES— o XF; KT
AT, REIXMERTH, WkSHKE.

i
SNSRIV SSERFEAR FRIFRS D XEEERESIHITEIIRME, BNKADXFTIERS

fian, eliEIIFRSXER, HARSXFTER, WAIALIES XEHD XEMRES;
TP RFTEEE, WO XBAEIHITESXEMSW SRS .
CREATE TABLE list_sales
(

product_id  INT4 NOT NULL,

customer_id INT4 PRIMARY KEY,

time_id DATE,

channel_id CHAR(1),

type_id INT4,

quantity_sold NUMERIC(3),

amount_sold NUMERIC(10,2)
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)
PARTITION BY LIST (channel_id)
(

PARTITION channel1 VALUES ('0', '1', '2'),

PARTITION channel2 VALUES ('3', '4', '5'),

PARTITION channel3 VALUES ('6', '7"),

PARTITION channel4 VALUES ('8','9")
) ENABLE ROW MOVEMENT,
INSERT INTO list_sales VALUES (153241,65143129,'2021-05-07','0',864134,89,34);
-ESREHFHI, FIENSDKchannelliF834 Xchannel2
UPDATE list_sales SET channel_id = '3' WHERE channel_id = '0';
- KADXFTERE
ALTER TABLE list_sales DISABLE ROW MOVEMENT;
--ESXEFHEM, RiEfail to update partitioned table "list_sales"
UPDATE list_sales SET channel_id = '0' WHERE channel_id = '3';
- XAEFHIRSARKIN
UPDATE list_sales SET channel_id = '4' WHERE channel_id = '3';

3.4.10 D XEEKS|EZE /AT

BRALIBE &GS ES— MO XERS | INE— RSP XATR, WIHZRSI/R5IS
XABHHF, ERAERRSIGSTUERSXERERS|, KERSIRIEEINEE.

s, EBH9XKDDURIFREFSGlobalZRE |k, BiEMifRdrop. ik
exchange. ;&=Struncate. Elsplit. §Fmerge. WREDDUE{EHHUPDATE
GLOBAL INDEXF4, NEREEFHGlobalEs|, BUEERFETERRSI,

3.4.10.1 E5|E#/FJH

{EFJALTER INDEXRILUREZES |I2E A,

g, fRigsoXZFErange_ sales EFEZRS|range_sales_idx, AJLUBISWI NapiRERE
PNET) =

ALTER INDEX range_sales_idx UNUSABLE;

BILUBIT U FanS EEZE 5 range_sales_idx.
ALTER INDEX range_sales_idx REBUILD;

3.4.10.2 Local &5 | XEZE/FJH

e {FHFALTER INDEX PARTITIONTLLiZELocalZES | o XEF 0T H.

e {EHFHALTER TABLE MODIFY PARTITIONHILUE BN XE HIEES XHIFFE=E|H
XE&ATH.

flan, Rk XFErange_sales EFEM5KLocalZ 5 range_sales_idx 170
range_sales_idx2, {Rig8HEES Xdate_202001 EITRMHZRS|HKZH B
range_sales_idx1_part1#[range_sales_idx2_part1,

THEHAETHIPHSXESXESIANEE:
o TILUBTIN TS IRE D KXdate 202001 _FHIFFEZRS | XIATTH .

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

range_sales_idx1_part14~m]H,

ALTER INDEX range_sales_idx1 MODIFY PARTITION range_sales_idx1_part1 UNUSABLE;

o TLUBISIN TS ERES Xdate_202001 FHIFFERS DK,
ALTER TABLE range_sales MODIFY PARTITION date 202001 REBUILD UNUSABLE LOCAL INDEXES;
o WEBIWTHSRIMFRS Xdate_202001 ERIR5 |7 X
range_sales_idx1_part1,
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ALTER INDEX range_sales_idx1 REBUILD PARTITION range_sales_idx1_part1;

3.5 P XERFMEI&DFX
3.5.1 P XFHEXESME]

DEXRRGHIERENRD 33, BERFRER

é}Eu! > RGBT BT,

1.

Fran XHE:

- ADM_PART_TABLES: FiERXEEE.,

- ADM_TAB_PARTITIONS: FiEHPKEE.,

ADM_PART_INDEXES: FiBLocal=RB|(EE.,

- ADM_IND_PARTITIONS: FREZRS|HPXER.,

HEIREP AR E

- DB_PART_TABLES: HaifFaBaoXERES.

- DB_TAB_PARTITIONS: HgiBEFalAEMSXER,

- DB_PART_INDEXES: HgifFalisafLocalzR5|EE.
DB_IND_PARTITIONS: HaiBFaBENRSIDXER.

HBIEFEERIME:

- MY_PART_TABLES: HFiAFHEENSXEER.

- MY_TAB_PARTITIONS: HEIAEFBEENSXER,

- MY_PART_INDEXES: HaiHF#fHERLocal&E5|ER.

- MY_IND_PARTITIONS: HEiFEFHENESIPXER.

3.5.2 S XFBEXRETEERE

HIEZFRBXER

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)

)JENABLE ROW MOVEMENT;

BEFHRXZROID:

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

BENRXER

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}

i52% (F IR ) F “RRERNR
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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

-BEEFHEXZES|oid

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

BERSIDXER:

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

90250;

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

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

| |

90253 | p3_a_idx [x | 90250 | | 49296
| |
| |

pg_get_tabledeffREXS XFRAITEN , ANSHILIAERAIOIDEERE

SELECT pg_get_tabledef('test_range_pt');

pg_get_tabledef

SET search_path =
public;

CREATE TABLE test_range_pt
(

+
a
integer,

b
integer,

C
integer

)

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

+
PARTITION BY RANGE
(a)

+
PARTITION p1 VALUES LESS THAN (2000) TABLESPACE
pg_default,
+
PARTITION p2 VALUES LESS THAN (3000) TABLESPACE
pg_default,
+
PARTITION p3 VALUES LESS THAN (4000) TABLESPACE
pg_default,
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+
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[EIZ5E S Kidi9> KINEFTTcLAEL
&Lt
EDXpTHEN10REIEHEN, FitoXplAUAEFITHAE .

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){gEOIDRFEAIS X ERRI#KEZTE . Hh, F—1oid
FZEMOID, FE-Moid A XAJ0ID,
BESXpHI#EEDE,

SELECT pg_partition_size (49290, 49294);
pg_partition_size

pg_partition_size(text, text) ISR MAYSD XER#ETE ., HP, F—{text
NEREZ, BN text AN ERZ,
BESXpIRIH#HETE.

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

pg_partition_indexes_size(oid,0id) 1§ EOIDREHIS X RS |(FERRIH#E=TE ., H
i, F—PoidAEMOID, FE=-Moid AP XHIOID,
BESXpIIERS | XEEZTE.

SELECT pg_partition_indexes_size(49290, 49294);
pg_partition_indexes_size

204800

(1 row)

pg_partition_indexes_size(text,text)IEER RN X R |(FHN#HE=E., H
B, B MextERR, FE_NMextADXER,
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BEEDXpIHRS |2 KEGE=E

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

204800
(1 row)

e pg_partition_filenode(partition_oid)3XEXEIEE 73 X FAIOIDFXI R AYfilenode

BEHSXp1ifilenode,

SELECT pg_partition_filenode(49294);
pg_partition_filenode

e pg_partition_filepath(partition_oid)$§EHD XIS .
BEDXpIHIHER

SELECT pg_partition_filepath(49294);
pg_partition_filepath

base/16521/49294
(1 row)
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4 FEsIZE

4.1 =fi#s|
4.1.1 123

BRRE
| SRR IR

4.1.1.1 EImFEERG

MENIEEIRSAVAEMIIZERE, FE5I12 M EXI1ESQLE |88, ASQLS |2 ftakiE
KARAECRI RIS (TTHS S ) ; FHESIZRTXHEFENR, REFEN
HIBEL AR, LARE. FE4E8TT ( Compress Unit ) SiEMftbZR o8z, BITEEN
FIRHEEFEREO, NFRENRPRIEIETHIESIRIE. GaussDBIBITFHSImIFEFES
EEZWASAUANSENNEREFRERERERANFES |2, AT RDXIHITEI2
BT, BETEAEEORETableAM, AREHREEITES | EHRNER, F5EF
E171E5 |EEnT LA B E i . a0 FEIFrR.

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

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

1717512 ZMmMEOLTP ( OnLine Transaction Processing ) XWENAIZFE, E&55
HE. NUERENE RS EREEIEESIRE, 1775|128 Mm L ASQLS BRI TR
HESEO, @ FUARIARMLEI Y BEN REERNEFEN BEHTIEEE
€, FEBEIRENENESENXRMOESRIENEER, WTFEEHAIRE, XA
ZRAFAIEH] ( MVCC, Multi-Version Concurrency Control ) ; XFEESH &I
E, RAEFMEMESIHMY (2PL, Two-Phase Locking ) BIRENIH &1z ( PCC,
Pessimistic Concurrency Control ) . 281, 1TF5IZEANN REIERKBME
E&EO, REAT BIFREEEMSEENIFMEN R, GaussDBITES AT LAi%
ZEEFAppend update fYAstoresE FIn-place updatefiJUstore,

4.1.1.2 BARYIEERSE

MNEARBERE, FHEs|EF2—LEMIOAN, TE2E8E:

FHE: FEFMHESIZEREBRIMETLIRDTHE, NIMiESERBARIERE. IMEHEZIR
R Rf=EHEE “RER” ZEVEINGE

5 WEREACIDRIER, RHESINEERFINEE.

REFEETF: ARSI ZEhEERS FEEN—RESNE R TETF . EFEERITERE
MREFHMBEEEERRVENE, MR T MEERE

BES: FEEES|IZE—RERIFE S checkpoint/double writegf £ &checkpoint/
full page writetfz{ . NMARTLMRBIEREREFHTEFEEREELE, X MNEFMHESIE
2i&EBER.

% GaussDBRAHIZYIERE, HEN/{&H/[EIBXIFMES 125500,
4.1.2 iZEFES |
FES | SR E AR EEE AR, 15RIESLIRERIEFRIE UAITFE

5|88, FPEI{$ERWITH ( [ORIENTATION | STORAGE_TYPE] [= value] [, .. ] )9REK
Ko EE—HENFESH . SERNFMRERTAR:

ORIENTATION STORAGE_TYPE
;z_?w (TREE) : ROBEBLATN | [USTORE(FREE)|ASTORE|Z]
FHiE o

AR ORIENTATIONIEEEIROW, HSTORAGE_TYPEARZHIIE R FEIZEHAVFEZLEIE

RFGUCS#enable_default_ustore_table ( BYEon/off, ERIAE R Aon, SEIFE
B2l (BIERIER ) b ‘BLBIZTSE > GUCSEIRIR” =15 ) : IRSHEEN

on, BIEHAIFEIUstorezzEY; TR Hoff, BIELAIERTAstorezREY,

BRI

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

+ + + + +
a | integer | | plain | |
Has OIDs: no
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4.1.3 1515

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

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

Table "public.test1"

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

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

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

gaussdb=# CREATE TABLE TEST2(a int) with(orientation=row, storage_type=astore);
gaussdb=# \d+ test2

Table "public.test2"

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

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

Options: orientation=row, storage_type=astore, compression=no
gaussdb=# CREATE TABLE test4(a int) with(orientation=row);
gaussdb=# \d+
List of relations
Schema | Name | Type | Owner | Size | Storage | Description
+ + + + +

public | test | table | z7ee88f3a | 0 bytes |
{orientation=row,compression=no,storage_type=USTORE,segment=off} |

public | test1 | table | z7ee88f3a | 0 bytes |
{orientation=row,storage_type=ustore,compression=no,segment=off} |

public | test2 | table | z7ee88f3a | 0 bytes | {orientation=row,storage_type=astore,compression=no}
public | test3 | table | zZ7ee88f3a | 16 kB |
{orientation=column,storage_type=astore,compression=low} |

public | test4 | table | z7ee88f3a | 0 bytes |
{orientation=row,compression=no,storage_type=USTORE,segment=off} |

(5 rows)

gaussdb=# show enable_default_ustore_table;
enable_default_ustore_table

on
(1 row)

gaussdb=# DROP TABLE test;

gaussdb=# DROP TABLE test1;
gaussdb=# DROP TABLE test2;
gaussdb=# DROP TABLE test4;

|ZEEFTREA

4.1.3.1 GaussDB (3#% 505 hrZAx

- Ustoresx 5 R 1 FEREFE

- UstoreXz & ToastiA&E B

- UstoretENRERE SitER K.
- Ustoresz#5SMP#AR .

4.1.3.2 GaussDB %% 503 iR

- Ustorei&fic o frt/FF17Ei8)/Global Temp Table/Vacuum full/%£95R DEFERRABLE
LAMINITIALLY DEFERRED,

- Ustorel@IfELLEZE RS,
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- UstoretBINIGBIRAB-treeSRNEME , IRAMRRANEEERE,
- UstoretBINF1i#5 |ZE 0] §214501FHESE, Dignose Page/Page Verify,
- UstoretEsa %5 |Z48 XAV AQN/IEEMNE

- UstoretZszEFWALBHERIEMEES, #Fii&gs_redo_upageRFMNE, ZIFXTERE
AOARKRER, RENFHTEDZUEANEAT— A EARA, IERREIRIAEERAIESL

- Ustorel RESHETDYIEREN, NESATEEBMIFHE,
- UstorelBINTELLBIFEZERS|
- Ustorei&BeiNEIINRE ( for Ustore ) /AREIRTO,

4.1.3.3 GaussDB (% R2 kA

%_Lf‘%torei%DD?EE’\JE?JE@LE?J?E’\JH@%% |E8Ustore, BENRSCIUFRIBMRARICRIIDE
FE o

- UstoretEfNEIREREIR .

- UstorelB BRI R, XIFRL/HE/MAEN.

- UstoretB NNz 1555 55HYIE @R ASB-tree,

- AstoretBINIAEIINAEE, SIFNEIZR/AEIEE/INEIDrop/iNETruncate,

- Ustore A SZ#5A94F M EE: 9= /F17E18/Table Sampling/Global Temp Table/TE
Bl /EREES|/MREIRTO/Vacuum Full/ZI#95- DEFERRABLELARZ INITIALLY
DEFERRED,

4.2 Astore 7ZfigS|2E

4.2.1 Astore 5%}

Astore5UstorefIZ M ARLIMR KX SIETF =R AFIA RIRAEE D BIFE
Astore R NHITHEFE, MUstoreHpIBREDBE TR, R3IXBRELH.

{sEF Astore B9

1. Astore;RB[EIRER, MUstoreBEIRER ., X3 FUstoreskifd, EIRER2RIFEEE
1, BRI S EELEERIREL ZBIAI™E G, HUstoretkE
At EERedofIUndo, I FAstoreiRBEIRE:, |HEIEEIRICRERTHIHE
; FRLA, HAFUIBRESEcashBEIRER, A& UstoreFUREIMEHITEZAIIK

o

2. BAFIHNFIERERCREEREEH, MAREREY, FIUAEEER
Snapshot Too Old$&i% .

3. [EFRAILMRIRSERL, EARIRAAMRETE.

A E=

[EIREHREZ, EESEIRIFVNBIEZESMHTANEN, BARICRER
bR, EFANCREBEHELR, FNOIRIOZEEEBREAENRedoHE .
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4. WALAEEZRE—L, NFBCREIBEHIEN, FFEICRERERINEW.
5. SiEmEs ((JEIDROP. [AE[Truncate ) IhBE.

4.3 Ustore 1ZiE5 |22

4.3.1 Ustore &1}

Ustore ( Unified Storage ) GaussDBIEHAI—FRIRIEHAIFAES |, HBRARY
é’EImgA\storea%thg XA T ERIFRAFL EIRANEIER S BFMERY, MER5I1=80
ERBRE

{EF Ustore BUILEE

o RIFNRAFIHERRADEBFE, 1HELAstorefAHHBEN . FKFRAstoreAIHOT
chain, EZ5|31/R515EH, HeaptIn]|F{uEH, ROWIDARIFAZE ., HEhR
AefitEEW, FEfEKATE,

o B-treeFSIBINTEREE, EBMILHITMVCC, 1BI07T IndexOnlyScanfitl
B, KKRDEIRRE

o  FEKEHVacuumE{TIRIRAEIR . T AIZEIEEE], RoISHRERE, s
B, I0FRRESEM.

o KHETHRE—THIHS, HXTFAstorefJROWIDL(REE, UstorefI/ERIEH
HIRIE T TCEHROWIDIRRE,, SERISES, FHATIEEXITRRE -

o IHFINEIINAEE,

A EE

Ustore DMLIE(EXEIRTIERY, tBFEERZERUndo, ELLEFRETESH
K—L, IMNBERTuple IHFHHRTREESS (AstoreiR[EEET ) thaX—L,

4.3.1.1 Ustore i SR

4.3.1.1.1 $HEA0ER

5 5 AN

E3 Serializable x
FEFFZRPITHXFHNITDDLIRIE X

Ali @M | Hashbucket x

sQL Table sampling/#I{¢HLEl H2{EH x

4.3.1.1.2 FEAUE
1. HIEREKRIIHAEERIZ16005! .
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2. init_td ( TD ( Transaction Directory, B55BF ) RUstore RIMBRIATFIER
HEFEEEN, TDRIMEREZREIFNEAF RS . FEolExRH RS (AT
BILUEEVIIREITDANinit_td ) BUESBEI[2, 128], BAIAE4. BUASIFHGRK
FRAEBII1281

3. Ustorek ( A&toastlER ) mATuplelKEAREEBIT (8192 - MAXALIGN(56 +
init_td * 26 + 4) ) , HAMAXALIGNFRRSF 15355 . SBEASUBKERBIISHE
;Ez?, FARSBEIRERKESKEEBARIRE . HAinit_tdXFTupleikERNEIN

IF:

- Xinit_td¥ENFIME2RT, TuplelKEAAEBE8192 -
MAXALIGN (56+2*26+4) = 8080B,

- init_td¥EABAEART, TuplelKEAEEBIZ8192 -
MAXALIGN (56+4*26+4) = 8024B,

- Finit_td¥EREAE1280T, TuplelKERAERBIE8192 -
MAXALIGN (56+128*26+4) = 48008,
. REIRKIEAEEBIE32%, 2B XESIRKFIEARERE315,
5. ZE3|TTEKETRAELBIT (8192 - MAXALIGN(28 + 3 *4 + 3 *10) -
MAXALIGN (42))/3, EFMAXALIGNFRREFHXITT . HIBAFIRKEBEHE

BF, BRPaKEIRS|IHEKESKLTEBANIRE, HEbE5|HkH28B, 1Ti5Et
794B, JTHCTID+INFOFRIEZA10B, TWE42B,

6. [EIRRB=EmAXIF16TB,

4.3.1.2 {§F Ustore i#{T
BlEUstorezk
{EFHCREATE TABLEIEAEI@UstoreZk .,

gaussdb=# CREATE TABLE ustore_table(a INT PRIMARY KEY, b CHAR (20)) WITH (STORAGE_TYPE=USTORE);
NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "ustore_table_pkey" for table
"ustore_table"

CREATE TABLE

gaussdb=# \d+ ustore_table

Table "public.ustore_table"

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

a | integer | not null | plain | |

b | character(20) | | extended | |

Indexes:

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

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, storage_type=ustore, compression=no, segment=off

E&Ustorez®

gaussdb=# DROP TABLE ustore_table;
DROP TABLE

JUstoreFEIEZES|

Ustore a2 3FBTree X BINZRARS |, E— 55+, I T X5 FAstorefy
BTree,%%I, tHENE Ustore RAIZ R ABTreeZ 5 |F#RIUBTree ( Ustore BTree, UBTree

BIFEMUBTreeET ) . AFALISRRLAT S {#ERCREATE INDEXIEAUstoreZk
EI’J “a” BHRIE— 1 UBTree&5|,

Ustore R A EERIEZRE IR, BUACIZERIRUBTreeZ&5],
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A EE

UBTreeZ 5|5 ARCRARAFIPCRER A, EXIABIEERCRIRAAIUBTree, EEOIEZRS (AT
withiZBIFEE (index_txntype=pcr)2&1EEGUCHYindex_txntype=pcr, MEIZEHIZ
PCRARZABIUBTree,

gaussdb=# CREATE TABLE test(a int);

CREATE TABLE

gaussdb=# CREATE INDEX UB_tree_index ON test(a);

CREATE INDEX

gaussdb=# \d+ test

Table "public.test"

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

+ + + +
t t t t

a | integer | | plain | |

Indexes:
"ub_tree_index" ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default
Has OIDs: no

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, compression=no, storage_type=USTORE, segment=off

--MBRUstoreRZ5] .
gaussdb=# DROP TABLE test;
DROP TABLE

4.3.1.3 Ustore BYER{ESCEE

4.3.1.3.1 BAEE init_td X/

TD ( Transaction Directory, EEBER ) SUstore R ENAFFRREESZEEN
(549, TDIIMERTEZNESIFNERAH A ., EOIERNRS IS EVIIREITD
Khinit_td, ERMER4, BIERSSZIFANHASSERLZRE, &AMEN128,

BREEESISHEES T REREFNEEinit_td, BIMEATLIGESISETIE
24 “wait available td” FFEHFHMAVARRKDITEEETEAEE, —K “wait
available td” Z3F0, 08 “wait available td” —EEAH0, FRIFEZSTOHSEM,
LRI Kinit_tdB#H TR, REJUR, MIRATFONEREFEL, FENAE
B, ZROTDEMNS SHEEZNTE .. EFMIEKIG AT LURBESuATIT, 2
WATMNEI SIS, 160 32, 48, ... 128, H MM NEESEHERERERE
>, RENFFHHROHFinit tdHER/NPEFEARANELTETE. wait
available td2wait_statusf9{E2Z—, wait_statusERHBIAIENETRES, 858%F
WSIEMEE . BIZPG_THREAD_WAIT_STATUSHLEIRTLAZ iEwait_statusHifE
(noneXREZEEFHEESHMY, NREEFFEHEITARIIMwait available tdfY
), =T, init_tdiECEFIFRMAS I ( FAARIER ) B9 “SQLeE > SQLEE
> CREATE TABLE” &5, init_tdBEEFMEX 5 ERIBALHIANT:

gaussdb=# CREATE TABLE test1(name varchar) WITH(storage_type = ustore, init_td=2);

gaussdb=# \d+ test1
Table "public.test1"

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

name | character varying | | extended | |

Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, storage_type=ustore, init_td=2, compression=no, segment=off,
toast.storage_type=ustore, toast.toast_storage_type=enhanced_toast

gaussdb=# ALTER TABLE test1 SET(init_td=8);
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gaussdb=# \d+ test1
Table "public.test1"

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

name | character varying | | extended | |

Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, storage_type=ustore, compression=no, segment=off, init_td=8,
toast.storage_type=ustore, toast.toast_storage_type=enhanced_toast

gaussdb=# SELECT * FROM pg_thread_wait_status;
node_name | db_name | thread_name | query_id | tid | sessionid | lwtid |
psessionid | tlevel | smpid | wait_status | wait_event | locktag | lo
ckmode | block_sessionid | global_sessionid
+ + + + + +
+ + + + + + +---
+ +

sgnode | | PageWriter | 0| 139769678919424 | 139769678919424 | 16915
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769736066816 | 139769736066816 | 16913
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769707755264 | 139769707755264 | 16914
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769761756928 | 139769761756928 | 16912
| | 0| O]none | none | |

| | 0:0#0
sgnode | | PageWriter | 0| 139769783772928 | 139769783772928 | 16911
| | 0| O]|none | none | |

| | 0:0#0

gaussdb=# DROP TABLE test1;
DROP TABLE

4.3.1.3.2 EAHE fillfactor K/

fillfactor2 AT HHATNEIER RIS, ZSHETEAFMTANE . K/NAKR
FHIYIBET B EIEEX . Ustore RAIENATUEIEZTZEN92%, FREBAIS%Z=BAFEH
RO¥ R, tBEILABFTDIIERMT B=E., fillfactorfBELBFIFMEARS N ( FF &S

7 ) B9 “SQL&%E > SQLiEi% > CREATE TABLE” &1,

BRERESUIESHITERETEF i E lfactor, MRFHIESNEREETNE
KEHIRE, IERmERZAEN100%, NRHIESNEFEASIEEKENIR
18, ENATEENEERRNERNEBRRLEFRZE /), IURDERERGHR
AIMEREIRAE o fillfactorBBFUEIT I EZRRSLAIANT

gaussdb=# CREATE TABLE test(a int) with(fillfactor=100);
gaussdb=# \d+ test
Table "public.test"

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

+ + + + +
a | integer | | plain | |
Has OIDs: no
Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, fillfactor=100, compression=no, storage_type=USTORE, segment=off

gaussdb=# ALTER TABLE test set(fillfactor=92);
gaussdb=# \d+ test
Table "public.test"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | | plain | |
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Has OIDs: no
Options: orientation=row, compression=no, storage_type=USTORE, segment=off, fillfactor=92

gaussdb=# DROP TABLE test;
DROP TABLE

4.3.1.3.3 EE&RERTHEE

ELIRIG 2 UstorefFARY, EinfTIfEal G REE R EEIRSHANE
R, BIAFFFSUPAGE:UBTREE:UNDO=/MEHIRLE . WSESIMIBFRISFE, tHae
1H=ERI

X

gs_guc reload -Z coordinator -Z datanode -N all -1 all -c "ustore_attr=

n

FIF:

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

4.3.1.3.4 BARBEERE K/

—RIBER FREIRERA/NISEHERROAMERR . ATREIREMSEE, SoimsTaRE
EOIRRA/NIBXSH . BEFES5RELENT:

1.

(REBLEERTBARIAERRAEUIE .

HFEANEIEZZFNBEMNA, BEAFEFREEZARIRAEIE, HIAEEE
Mundo_retention_time, undo_retention_timeZXAEZR0, EUESEE N 0~3K,
BMANBRERAMAs,minh,d, EEAEEFENI00s, BTEITENZ,
undo_retention_timefYEUE K, X SHIRIERT Undoa HEIES, the
EREIETERK, #—2EERRERLRE . ZSRERNRESERERLD
AR IBR AR ZSE S BT, E=EY5undo_retention_timelE/\RIAZIBR{EMY
g8, FJLUBIZIN T AiLEEREESH S SEERIEE:
fFRAUNdoAIHE BRI R SR EIgs_stat_undo, TNRANSHfalse, it
undo_space_limit_size. undo_limit_size_per_transaction .
undo_retention_time SEAISIEHEN . BERFHSHESN (FAIEERE) B
“SQLEE > REFNIRERT > undoRFRE BT,
REBLEETEAR/IRIDEMRAEIE
NRWBPEFERESDHAESTEESHUndoT Bl AkEY, TS
undo_space_limit_sizeillX, undo_space_limit_sizeZRIAME9256GB, EUESEE
J9800MB~16TB,

AEHEERTFIEMET, #EFundo_space_limit_sizeiRE&(E . RAT
undo_space_limit_sizeIBUEM AN & B E=SEMA, nIsefEEEeE. IRE
B R G eREgs_stat_undofYcurr_used_undo_size R AfFEUndo= [aIfEZRk ,
ALUURERIRE,
@%undo_space_limit_size[FAIfAMNIES R E S FI 5 Hundo= g
undo_limit_size_per_transactionf9BY&, undo_limit_size_per_transactionEl{E
SEE/92MB~16TB, BKIAEN32GB, ZEATFEIN
undo_limit_size_per_transactionf#8iFundo_space_limit_size, BJEEEE5ZUndo

SE=EEERKFUndoS = EFHE
[ SERRANRI R B SERIEEE TR -

fEundo_retention_time. undo_space_limit_size.
undo_limit_size_per_transactiond, Feht&HI=TESHESFEEHTTLIRIRS] .
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situation 1
Reaching undo space limit_size

undo_space limit_size

situation 2

Reaching undo_retention_time

undo_limit_size_per transaction [ [ __ __ 7 __ _ __________

| -
0 undo_retention time

time

40 Undos@#lEIEES undo_space_limit_sizeiRE}1GB, Undo|BARAF
BH3/8lundo_retention_time5900s., #15R900sAF=4RIA EIRAEIREAE
1GB*0.8, MIiZARI00siHH{TEIMIRS; BNIZER1GB*0.8 I TEIMIRS . BEZIE
A, WMRHETSRETERE, U EiEundo_space_limit_size, WRHETHZT
Bk, M TiEundo_retention_time,

4.3.2 BT

4.3.2.1 RCR Uheap

4.3.2.1.1 RCR Uheap BiRAEEIE
UstoreXdE{ERAIheap TN FEERVIEE, @FRUheap,

- - e

tuple tuple

- - -

tuple

xid td_id flag flag2 t_hoff

csn

cd | e

Ustore RCR(Row Consistency Read) HIZ M ASIEEETHIBRTHITRSIRASIE,
TiFUstoregXIDIBRTE ¥ WEAYTD (Transaction Directory) Xia X Bl F 5 ILARISXID
EFEERIRIT L, PETIERE . SSESCRIY, SEHEHEEICREIUndo Row
F, ETupledpitd_idiS@AITDRE_EieRF=4AIUndo Rowittilt (zone_id, block no,
page offset), FHISHHEIEBESEN\RE, HiacET, BERAEERIZTE, B
FHEIB X MARRE .

4.3.2.1.2 RCR Uheap BJ N4

UstoreR] IUMEFIMT RiET R ERITAI—EIEIRAIRISRY, EREBAEZ UndoicRIk
ERA SEARAS o

xid
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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
LIS BIEARREINTEEK; MNRFHENRERSRAIblocknumAFHATIENERE, &
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 . RERNESEARABUNEFIERFSMENSEIRRESRENE ., EFHFSMEH
%Eﬁl«l‘l:ﬂ/l\ﬁi%, DML, WHE;BEE. vacuum, ERNHE. P XEH. WEFAHE

4.3.2.2 UBTree

H{ERIbtreef TUI TFEZAIEIR, EFRUbtree,

e UbtreeRSIEINTEHRES, 8EIBHHITMVCC; 1EIN7T IndexOnlyScanfdtl
B, KKRDEIRRE.

o  FK#VacuumiE(TIBIRAEIE . M AITSIEICINEES, REISHXRER, v
B, I0FRREEM,

4.3.2.2.1 RCR UBTree

RCR UBTree BiRAETE

RCR(Row Consistency Read) btree IZMABIEESE FHIETRIITRSIRAEE. &
XIDIERETHIET L, StBIIKeyl X/, R5|5HB5-20%ZGRIFEHK . SFTHRAFD
[ASERRA I Ebtree £, ESZBIERUNdofER . BN EMIBRkeyHT1%ZIBkey + TIDAY
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IREEHERY, ZR515UERIASTTRIZ BRI RTEITIDIE S K=l THIE, 1%
xmin. xmaxiEfNZlkeyfIEHE. FR5IDHAT, BIRAEEMEEKeyRNFEMIERE .

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 Inserti{E: UbtreeAUIENBEEARRT, RFEEINZERS HENNEEREESE
BIEBxmInFE,

o Deletet®{E: UbtreeEMIMEINT RS IMFRRIZE. RS IMIREBELESIENBML,
RENESZERIESxmaxFE ( B-tree RSN HIFHRAER, FEEMBRERIE) B
FAEEFTAmE _EhYactive_tuple_count, FHactive_tuple_count#id 90, NIEIXRE
EI05

e UpdatelfE: XJFUstoreMs, EIEEHXTUbtreeZE 5 |FIARIEESAStore R

FE . MEEHEEMMIER: R3I1FIF0ERIFIESH, TELL T UbtreefEH
EREEHITAILE.
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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

FERERUbtreef TR 5 |FIFIERS IFEFHAIER

FIERSIFIEFRIBER T, R3IREEFATZ,, index tuple{Fg@E—IX
{fHABIdata tuple, UheapFEtEANFHIdata tuple, MEiEXZ Ndata
tupleFREH EHIEFAUndod,

AERSIFIEFHIBERT, UbtreetbSHEAFAJindex tuple, (ERSIEM@E—
“data linepointerfl[@—*data tuple., FHIBIRAFIEIENFEMN Undo
52BN,

e Scani®fE: FAFPTEIEEEUERT, nEIERZRSIEMNE, UbtreesziFR5IEUR
NZRASIER AT WEIEE, R5|IENTMEEFESZRS|H4E (Index Scan )
RANZS[#34 (IndexOnly Scan ) t4EEEFTEF o

XTFERB 3!

RCR UBTree TS5 &1E

AR5157I18E8EES (IndexOnly Scan ) , NEITIEFMAERS| ik
TonEHK, HEIFEFMTARTROEE,

EZ5|5 B EFFAEES (Index Scan ) , METHMEMAERS| LT
o8B, HEMEFMTANTID, BEITIDRIEER CEHXI AR
TTH. WMTFEFR.

‘ Index AM ‘

I

\ EH 415 \

% %&‘?\ N—
e EEETA N

T2

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

LBiTAstorefIZ= 5 |k EfiAutoVacuumiFree Space Map ( FSM ) H{T=8E1ETE, F1E
[EIARRATRYERE, Ustoref9ZR5 [EFEE4FERIURQ ( UBTree Recycle Queue, —
FETFEIAGIEIRELENS, BIXNEIRRAT ) RS |ISRTEHITEIE . XEIRTY
2IEEMNMENG, —NEBETRGI, S— 1A= RS, Z£DMLZIZHRTER

RINTEEE, SEAMIERDMLIRESIERNTRSRIIKITE. Z5IEUBATY

EIRfETFTEB-tree RS IR MAYFSMIZHH .
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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
RIERAIZMNER . BIENTEIIZEE— RS IZ ARG, BINMNEE
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, MNRKEFNEZEHTER, REUERRENHTYET IR,

4.3.2.2.2 PCR UBTree

FBELFRCRERASHIUBTree, PCRARZANEIUBTreeBLA TS S,

o E3|TAHANESEEZ—HTDERITEIE,

o BT UndoiRfE, BAFMEREIFZZE]LSAUndo, FZabortlIEE#HITEIRIZ
1’E0

o ZHEANME.,

PCR UBTreei®i3 1ERIEZR S IAFwithikIRIZE “index_txntype=pcr” SEIZ8EBGUCSE

“index_txntype=pcr” #1785, HRBERIEEWIthIEINELEGUC, MEIABIE

RCRERAHIUBTree, BFIPCRERAAIUBTree RsTiSfELIHITEIZE . HREIRTOEIMANS

HLEERIINAE o

T8, HAMRAPCRES|ITEALIEEMNEIR LENTRERIK (BRI EEAESST

BEEIBHEUEK, HIREAKIRESSHEIRRTH ) , BIRRESE M RASHT

it o LA RHBIMRALERR SR BRI
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PMRFIEIER 4 e |8
£ 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
BN 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 ., fE=FEN EUndotERRYZsE)[a]
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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RIBRETRER, ToFEiEIIpg_toast_index KIFiE EREIBSEKIMAEREIEIIXER, FK
THPEEZE, &fE, Enhanced ToastiRBIT i S EIEIEB5EE, BiR T Oid4oHED
ROMKES, RAHIINR T BANEE,
(REEITY:
o AstorefZfi#5 | & A z3FEnhanced Toast,
o AZHFXfEnhanced ToastZEBUAILLIMFER B IMFHITVacuum FuliR(E.,

4.3.2.4.2 Enhanced Toast 7FfigEH4a

Enhanced Toastix AN fE B HHERI S HURMIETHBAURIIR R . LIMFIERIEBIS
HIRIRIR2K D BIpkEERRIR, XM Toast PointersgAILZ&IMEERAIRI M EIEERSL o
XER KR T ERSELIMAERERIMEIX R, BRER THIREEASE BT

E =3 | | pg_toast_24593 |
tuplel | ‘
[[[[[[[[[[ Z s
d | td =l I—dmnk ata
wpleZ] ctid | oid ‘ atid | T |"“:‘U’:‘ | k dat
chunk
L | tid mul AL ]
tupled |
wotL |
L] =
va_rawsize va_extsize [ va_tag data
Toast Meta
oy data

BEo

Enhanced Toast {§FH

FBAYGUCS Eenable_enhance_toast_table AT IR&IZ&IMEIELEIT .
“enable_enhance_toast_table=on” ZFE~{#HEnhanced Toast&IMFiERE,
“enable_enhance_toast_table=off” Z={FHToast&IMEiEE

gs_guc reload -Z coordinator -Z datanode -N all - all -c "enable_enhance_toast_table=on"

4.3.2.4.3 Enhanced Toast &iji&&

Inserti#fE: fit’&Enhanced ToasttIE ARG RIFSREToast—3, BRTEHIES AR
EINT #IEENIEHEEEZIN, BAERRZERIEIATE,

Deletet{E: Enhanced ToastRUEIEMIFRRIZA BRI ToastHURZRS |, (KFEEUREE
AOSEIR(E BN AR E 1 TR R o

Updatet#{E: Enhanced ToastfEHRiESRE Toasti®iFT—H

4.3.2.4.4 Enhanced Toast $§5¢ DDL 1#4E
Enhanced ToastZERIGIEE
FERATIEE ToastEAIFESEEL J9Enhanced Toastai#& Toast:

gaussdb=# CREATE TABLE test_toast (id int, content text) with(toast.toast_storage_type=toast);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
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id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=toast
gaussdb=# DROP TABLE test_toast;
DROP TABLE
gaussdb=# CREATE TABLE test_toast (id int, content text) with(toast.toast_storage_type=enhanced_toast);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"

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

+ + + +

+
id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast
gaussdb=# DROP TABLE test_toast;

DROP TABLE

ERNAIEEXIMFERAIEE, NEIBEIMFERIEBAKHITCUCSEH
enable_enhance_toast_table:
-- 1R3E “Enhanced Toast{ER” ETIFFGUC

gaussdb=# show enable_enhance_toast_table;
enable_enhance_toast_table

on
(1 row)
gaussdb=# CREATE TABLE test_toast (id int, content text);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"

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

+ + + +

+
id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=0ff,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast

gaussdb=# DROP TABLE test_toast;

DROP TABLE

gaussdb=# SET enable_enhance_toast_table = off;
SET

gaussdb=# show enable_enhance_toast_table;
enable_enhance_toast_table

off
(1 row)
gaussdb=# CREATE TABLE test_toast (id int, content text);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=toast
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gaussdb=# DROP TABLE test_toast;
DROP TABLE

HHMFEREEITRIFR

BGUCEE “enable_enhance_toast_table=on” BY, £&4MFiEFEIEEITVacuum
Fulll{ElgToastF4; IEnhanced Toast45#4 o

gaussdb=# CREATE TABLE test_toast (id int, content text);
CREATE TABLE
gaussdb=# \d+ test_toast
Table "public.test_toast"
Column | Type | Modifiers | Storage | Stats target | Description

+ + + + +
id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)
Location Nodes: ALL DATANODES
Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=toast
gaussdb=# VACUUM FULL test_toast;
VACUUM
gaussdb=# \d+ test_toast
Table "public.test_toast"

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

+ + + +

+
id | integer | | plain | |
content | text | | extended | |
Has OIDs: no

Distribute By: HASH(a)

Location Nodes: ALL DATANODES

Options: orientation=row, compression=no, storage_type=USTORE, segment=off,
toast.storage_type=USTORE, toast.toast_storage_type=enhanced_toast
gaussdb=# DROP TABLE test_toast;

DROP TABLE

P XZFEmergetRE
YIEFES XFNS XEARREIMEEREEEITEFHRE,

AR

o WTFHERERENZIMAES X, SHSFEEEERIT N, HITWESH.

o XMFRERBENEZIMNFEDX, EFENDREIMFHEERNEnhanced ToastR, FEHITIE
\EH, MeesTYESH.
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
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17528
(1 row)

gaussdb=# \d+ pg_toast.pg_toast_part_17528
TOAST table "pg_toast.pg_toast_part_17528"
Column | Type | Storage
+ +
chunk_seq | integer | plain
next_chunk | tid | plain
chunk_data | bytea | plain
Options: storage_type=ustore, toast_storage_type=enhanced_toast
gaussdb=# ALTER TABLE test_partition_table MERGE PARTITIONS p1,p2 INTO partition p1_p2;
ALTER TABLE
gaussdb=# SELECT reltoastrelid::regclass FROM pg_partition where relname="'p1_p2';
reltoastrelid

pg_toast.pg_toast_part_17559
(1 row)
gaussdb=# \d+ pg_toast.pg_toast_part_17559
TOAST table "pg_toast.pg_toast_part_17559"
Column | Type | Storage
+ +
chunk_seq | integer | plain
next_chunk | tid | plain
chunk_data | bytea | plain
Options: storage_type=ustore, toast_storage_type=enhanced_toast
gaussdb=# DROP TABLE test_partition_table;
DROP TABLE

4.3.2.4.5 Enhanced Toast iZ#4 &1
Bidgs_parse_page_bypathf#ifrEFRF I ToastPointer{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

| 1
02)]1(0,1) | 0
(0,3)1(0,0) | 1
(04)1(0,3) | 0
(4 rows)

gaussdb=# SELECT gs_parse_page_bypath((SELECT * FROM
pg_relation_filepath('test_toast')),0,'uheap' false);
gs_parse_page_bypath

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

BRMTIIH-1663_13113_17603_0.page{=fi# 7 ToastPointerfItEX(EE , BIRINT:

Toast_Pointer:
column_index: 1
toast_relation_oid: 17608 --£ZE5MFiEXROIDIER
ctid: (4, 1) --LRIMFIEEUERE, SLIgE
bucket id: -1 --bucket id{E82
column_index: 2
toast_relation_oid: 17608

ctid: (2, 1)

bucket id: -1
Enhanced Toast#iE&Ei8, BITEIESIGZEIAYEnhanced ToastFREIEAT LAFIRTEE(
IR,

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

+ +
01100 | 1
02) (01 | 0
03)1(00 | 1
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04103 | 0
(4 rows)

4.3.3 Ustore S5531EHRY

GaussDBEESEEM:

1.

2.

4.3.3.1 FBIEAL

EEBRHIHAEBINEXID, ZHESHHIE—EDML/DDLUEDEITIRASEIE
FZFEFHBEXID,

EREHRN, AFFERESESZIZETRESHMICLOG ( Commit Log ) , CLOGHEAEPUFH
RS BEIZTH. BFHIEX.. BEFELEER. FESIER. 81F5H CLOG
RS2 bits, CLOGRE EENFHAIUARTIANESAHRITIRE
BEERE, EEFERESZIERINFAICSN ( Commit sequence

number ) ., CSNASLAIRZTE, BIXIDEEECITMAIME—CSN, CSNATLAFR
ICESHLUTRES: SSIEXH. ERIER. EEO0E. ESEFEE,

HURAFESHNERNES, HIRREUFAR:

1.

4.3.3.2 EHOE

FRlE=55 . BRDML/DDLIEABEMMAIRIIES, XMEFREEANESRE
#iB4) ( START TRANSACTION/BEGIN/COMMIT/END ) , DMLIBG4ERIZEEN
BRES. EXESHERAISTART TRANSACTION/BEGINIEGIZHIESAIFF
f, EFCOMMIT/ENDIEGIZHIESANURR .

FESVIRFETEXESHEFEIEF, HSAVEPOINTIEGIEHIFES A,
FIRELEASE SAVEPOINTIETIZHIFEHBLER . MR BSERRIEFEARE
MY FES, ZEBZREXFSTHITFESINER, B FESERTERTS
HITRESHIRR .

UstoreZiHEEIRRRE RS . IBAERITHIERT, KENHRIRFAICSNIEH
BIEAIAYEIACSN, B MBI WEREETFRI—ZIAE, A2REEM
ESEMENM ., Ustoredread committedBRIASIFIF—EUEIEAY . Ustorethsrid
FROERI2PCES,

ERRESESETHIEYTRE THESESEBIET, ESTERENT, ERATE
BEEDE A MIREHRITI . Astore. Ubtree;RBEIAER, BASHXNE
IJRYELREIE. Ustore AT HEEES, EBRIEIRREES TRE .. LM mEEKLLR
F3M

RZEIE

E=MERSMAEESHRLRER:

-  ESHAPEYROLLBACK K EF S A RIEELE .

- ESETEEPNREALEERRORESIREE, HATHICOMMITXREFS
ROLLBACKIfEEHERE], th&fARIZEEIR,

- EBREMIEPINEALFATAL/PANICERRIIRE, ELIBEREAISERIEX
HIESENESHTREEER,

BEOR

RILEIREMNSEERAESIEBRXERN, SHUndoEWLEIZAKREIRTTHEY

ERRRREOIRES, MAXIIMERIRSS . HREEIRIES KEE&IZundo
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launchfAERFE B EIR TEZ&F2undo worker, BRSEEIAT (EAFZSCRR
TERESS . undo launchZ& 2R Z R LARIRTHFES 1 undo workerZkiz

o TWHEHKER
LHESTEORELKRERFATEN, NMREMESEEERZESGEN
D, MEeEERIXZESEARENREEXNITRERER. JEEEIZRR
RELIRESEANEAMEN, FEREMITmE,
Ustore FEEZAYEIEHROLLBACK TO SAVEPOINTiEGES], FEROZEERE
SR EETT, FESHNEZRARIMRXESHNESIRS ., IR—ESERR
EEFEERBRINFES, ZE2SORSENTFESNER, e 7550
RS TRESICR,

4.3.4 [NEIRE

NEIREINEEREIEERERARN—IA, AT IEFEEEE— ERXESZI
W, SEBBMASRRERIGREPHITRE . ERBNERARZE, RegBEd&EDk
. PITREFEHKOISIERFIEEEN, REKFSEHN D HEEEHVIT, KAA
EARE, @iENEIDropFliAElTruncatetkE EIRRRAIFIREEZEDrop/TruncateAYEE,
RFEWER, MBERSEEFEIEERNTX,

(11 #%88
e ASTORES|ZRZ7#FNEDROP/TRUNCATEINEE

o FEHASHFFINMEERE.
o AFYLUREFEAENEINGE, FRESHR—EMIMESL,

4.3.4.1 (A[E|&EF

deem e
B=1ac
NEEGAUEGTEENMIEEERNE N snapshotHiE, X—4F 4] BFEEFIE
tEEEEIMIRSEL R AIZIREIE . (NEIEIETFTMVCCEIRANF, @BigteEREIH
IRA, SREBUEESIRAEIE .
BUESRY
BABRDN=E0: |HRARE . REBOMEIFFIIBRAIEE . BIRARE: FhHig
undo_retention_timefeES%, FARKEIRIRAFRERIATE, BIiZAT 8BRS
WEWEERR, BFERNEEENEBZSHZENKTONE, BHEREEREN,
(F2y

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

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

[TIMECAPSULE { TIMESTAMP | CSN } expression ]

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

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

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

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

EERS “TIMECAPSULE {TIMESTAMP | CSN} expression” JgiR[BIIHAEHIGZRIAT
X, HPTIMECAPSULERRMFERIAEITNEE, TIMESTAMPLAK CSNZER/RIAEIINEEER
BiXAtasEBa{EACSN ( commit sequence number ) {58,
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SRR

e TIMESTAMP

-  EETSEENRETIMESTAMPIXMIER LAYEEE, TIMESTAMPIE— 1R
{RRYH SERTE] o

e (SN

-  EETERINERZERFE FTEINCNRAIEEE, CSNIE— P EAZiE
RERAER, FREETRICNAS—HER, S 1CSNUERBNHURRER—
;;—ﬁfim, FIEACSN T RIEIERRSQLEIREIEEAZ— BT RAIEX

i

% [FAESHTNRR, FTREaB3sHNRE . BENOIZERIIRIES, &
EEHCSNJ_ TIHEl, GTM-Freet®X MiRBEBE—&Ecsnm=, BRITASZIFLANEIF
HATIAE]

{ERTAI

o =il (E¥Sundo_retention_timeS#i&E HATORIE ) :
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--BlEEZflashtest
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) with(storage_type=ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'col1' as the distribution column by
default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
--&Eiflcsn,
gaussdb=# SELECT int8in(xidout(next_csn)) FROM gs_get_next_xid_csn();
int8in
79351682
79351682
79351682
79351682
79351682
79351682
(6 rows)
--EifpiEdER.
gaussdb=# SELECT now();
now

2023-09-13 19:35:26.011986+08
(1 row)
—HENEE .
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4"),
(5,'INSERT5'),(6,'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)
--IAEIEIE A csnibiIE
gaussdb=# SELECT * FROM flashtest TIMECAPSULE CSN 79351682;
col1 | col2
______ .
(0 rows)
gaussdb=# SELECT * FROM flashtest;
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col1 | col2
______ |
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
- INEEETEERGE IR
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP '2023-09-13 19:35:26.011986";
col1 | col2
______ |
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
- INEEETEERGE IR
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP to_timestamp ('2023-09-13
19:35:26.011986', 'YYYY-MM-DD HH24:MI:SS.FF');
col1 | col2
______ |
(0 rows)
- INEEEE N nib iR, FUREITERS.
gaussdb=# SELECT * FROM flashtest AS ft TIMECAPSULE CSN 79351682;
col1 | col2
______ |
(0 rows)
gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
DROP TABLE

4.3.4.2 [A[EO)Fk

Ao gy

21/6
NEIFRATLERIREEFEMER, HZERIMURF—1P—EEK, MARENH
EEERT, LHAFERTLARRIRERAIEIRE . NEIFREFMVCCEIRANE, EiIbRrigE
AYamFlizAY B EES SR, FikEEEr B mFIHaIRta =MPRaOEIE,
MERZEIELIR

HiRsR
BARBRED A= |BRAMRE. REBIOEIPTIIBIRAEER ., IHIRAIRE: #Hig
undo_retention_timefeES%, FARREIRIRAFERRTE, BIZAT 8BRS
WEWGEE, BIREREEREN.

B

TIMECAPSULE TABLE table_name TO { TIMESTAMP | CSN } expression

{ERzAI

gaussdb=# DROP TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE

-BlER
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gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) with(storage_type=ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'col1' as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
--Eifcsn
gaussdb=# SELECT int8in(xidout(next_csn)) FROM gs_get_next_xid_csn();
int8in
79352065
79352065
79352065
79352065
79352065
79352065
(6 rows)
- Ei AR R
gaussdb=# SELECT now();
now

2023-09-13 19:46:34.102863+08

(1 row)

--BEFflashtest

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

1| INSERT1

2 | INSERT2

4 | INSERT4

5 | INSERT5

6 | INSERT6
(6 rows)
- INEIERZESRFECSH
gaussdb=# TIMECAPSULE TABLE flashtest TO CSN 79352065;
TimeCapsule Table
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
(0 rows)
gaussdb=# SELECT now();

now

2023-09-13 19:52:21.551028+08
(1 row)
-ENEE
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)
--AEIRE R E RIS EE
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP to_timestamp ('2023-09-13 19:52:21.551028",
'YYYY-MM-DD HH24:MI:SS.FF");
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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)
- FRANEUE
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4'),
(5,'INSERT5'),(6,'INSERTE');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ Theroomoses
3 | INSERT3
6 | INSERT6
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
(6 rows)
-- R EIRE R E RIS EE
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

CII=V ]
ER1EI§\

e NEIDROP: AILAREEZIMIFRATZE, MEIMEL ( recyclebin ) SRR EHMIFRAIER
REMBEMAINES|. TAEZ, (AEdropREFEIMEENE, BITiREEIIE,
FIERAVERAYIEN A, SCHEdropRAIRE ..

e [AEITRUNCATE: HJLAREIRIZESE MR TtruncatedVZ, MEIKILFIRE
#truncatelIE R =5 |IYIEHUE ., (AEtruncate EF BT, BITIEERE
UhFRIERAVERAIEE, SCHIEtruncateRAIRE -

BUIRSRE

e  FFBenable_recyclebin2# ( GUCES#{fEgaussdb.conf3/4&2 ) , FBAEIUL
uh, BRREEREN.

e recyclebin_retention_timeS# TR E LI RIRERTE], BT AT EAIEIL
NSRS EEIE, BRAEERIEN.

HEXiE
o Mg

DROP TABLE table_name [PURGE]

o FIELIELEXTR
PURGE { TABLE { table_name }
| INDEX { index_name }
| RECYCLEBIN
}
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SRR

Er Nl

INEIEMIBRAYZR

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

TRUNCATE TABLE { table_name } [ PURGE ]

INEIE#TAIZR

TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE

DROP/TRUNCATE TABLE table_name PURGE

EONSEREIRM ELF, PURGEEESIE,

PURGE RECYCLEBIN

FREELIEITR

TO BEFORE DROP

FRAX N FIRREIILF EMIRIIRREFTR

LIS ERIGAFIEENERNBIR, XSRS EIRES BN RS ERBTR.

- [EWILPRFEERINREREE—M. B, NRIEERRERZTR, A
AHURERRISEINNIR., (FH “select * from gs_recyclebin;” iEAEE(D]
KIEFEIARE -

-  fEEETBFEENSRERKILFEE S MZETINRIBERT, #iE
%E%@ Kt P ERIEFERIRIRT SR, NSRBI REBERAZER, TLARTU
" IEEREERENRNREFRERSBIR.

= H{FTTIMECAPSULE TABLE ... TO BEFORE DROPiEf), BHEURERZTMN
x,

- [&XSDROPERY, RREEFRS, Bt FMNRBIFREEMUENIRE . BFH
RIERE, HITDDLGSF LA FIRE,

- ggﬁﬁ)ﬁxﬁ%xﬁ%wu DCL. DDLESRE, AZIFDQLEITIRF (4L
~ )

- WESMSRRZIE, BITEENRSESEmPIREEED, REX
W HITIIDDLAIFHITINEIRIEIRSE: “ERROR: The table definition of
%s has been changed. ” . j#K&namespace. FZNZTHIRERIDDLITIA
[El#2{E#RsE: ERROR: recycle object %s desired does not exis;

-  FFBenable_recyclebins#f, ZAEIELAT, aNRZFE EBtruncate trigger.
truncateZRRY, FixftA&trigger,

RENAME TO
HMNEWEEIERIIFRIEE— N B TR.
TO BEFORE TRUNCATE
INEZITRUNCATEZ B,

-- PURGE TABLE table_name; --

-EEEIKIL

gaussdb=# SELECT * FROM gs_recyclebin;

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

| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket
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+ + + + +
-+ + + + + +
(0 rows)

gaussdb=# DROP TABLE IF EXISTS flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
gaussdb=# SELECT * FROM gs_recyclebin;

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

| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket

+ + + + + + + +

+ + + + +
-+ + + + + +
(0 rows)
--gljEzEflashtest
gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) with (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
AR
gaussdb=# INSERT INTO flashtest VALUES(1, 'A");
INSERT 0 1
gaussdb=# SELECT * FROM flashtest;

id | name
S

1]A
(1 row)
--DROPZflashtest
gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE
-EEREL, MFRAIFRMN BB
gaussdb=# SELECT * FROM gs_recyclebin;

rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs
n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64 | rcybucket

+ + + + + +
+ + + +
-+ + + + + + +
+ +
18591 | 12737 | 18585 | BIN$31C14EB4899%$9737$0==%$0 | flashtest | d | 0|
79352606 | 2023-09-13 20:01:28.640664+08 | 79352595 | 7935259
5] 2200 | 10| 0| 18585 | t | t | 225492 | 225492 |
18591 | 12737 | 18588 | BIN$31C14EB489C$12D1BF60==%0 | pg_toast_18585 | d | 2
| 79352606 | 2023-09-13 20:01:28.641018+08 | 0]
0| 99 | 10 | 0| 18588 | f | f | 225492 | 225492 |
(2 rows)

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

--PURGERR, & EiaRIRMIPR
gaussdb=# PURGE TABLE flashtest;
PURGE TABLE
-EEREL, [ERuEARRIRERIR
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket

+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)

-- PURGE INDEX index_name; --
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gaussdb=# DROP TABLE IF EXISTS flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--glEZKflashtest
gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) WITH (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
--JyEflashtestplliEZ 5 |flashtest_index
gaussdb=# CREATE INDEX flashtest_index ON flashtest(id);
CREATE INDEX
--BEflashtestRIVEARER
gaussdb=# \d+ flashtest
Table "public.flashtest"
Column | Type | Modifiers | Storage | Stats target | Description

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

name |text | | extended | |
Indexes:

"flashtest_index" ubtree (id) WITH (storage_type=USTORE) TABLESPACE pg_default
Has OIDs: no
Distribute By: HASH(id)
Location Nodes: ALL DATANODES
Options: orientation=row, storage_type=ustore, compression=no, segment=off,toast.storage_type=ustore,
toast.toast_storage_type=enhanced_toast

--DROPZ

gaussdb=# DROP TABLE IF EXISTS flashtest;

DROP TABLE

-BEEL

gaussdb=# SELECT * FROM gs_recyclebin;

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

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

+ + + + + +

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

18648 | 12737 | 18641 | BIN$31C14EB48D1$9A85$0==$0 | flashtest | d | 0|
79354509 | 2023-09-13 20:40:11.360638+08 | 79354506 | 7935450
8| 2200 | 10 | 0| 18641 | t | t | 226642 | 226642 |

18648 | 12737 | 18644 | BIN$31C14EB48D4$12E236A0==%0 | pg_toast_18641 | d | 2
| 79354509 | 2023-09-13 20:40:11.36112+08 | 0]
0| 99 | 10 | 0| 18644 | f | f | 226642 | 226642 |

18648 | 12737 | 18647 | BIN$31C14EB48D7$9A85$0==%0 | flashtest_index |d | 1]
79354509 | 2023-09-13 20:40:11.361246+08 | 79354508 | 7935450
8| 2200 | 10 | 0| 18647 | f | t |0 | 0|
(3 rows)
--PURGEZ 5| flashtest_index
gaussdb=# PURGE INDEX flashtest_index;
PURGE INDEX
-BEEWL, EIARIZESflashtest_index#iflfk
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |

rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs
n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64 | 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);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.

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

RN

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

INSERT 0 1

gaussdb=# SELECT * FROM flashtest;

id | name

--DROPZ

gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE

--BEEWL, 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
| 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[Eldropzk
gaussdb=# TIMECAPSULE TABLE flashtest to before drop;
TimeCapsule Table
-BEX, ®EIKRERdropZEi
gaussdb=# SELECT * FROM flashtest;
id | name
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-EELOMLG, EIRSRRIFRERIR

gaussdb=# SELECT * FROM gs_recyclebin;

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

| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64 | rcybucket

+ + + + + + + +
+ + + + +
-+ + + + + +
(0 rows)
--DROPZ
gaussdb=# DROP TABLE IF EXISTS flashtest;
DROP TABLE

gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: SELECT * FROM flashtest;

A
--BEEWL, RIEBNEBL

gaussdb=# SELECT * FROM gs_recyclebin;

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

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

+ + + + + +
+ + + +--m-
+ + + + + + +
+ +
18664 | 12737 | 18652 | BIN$31C14EB48DC$9B4E$0==$0 | flashtest | d | 0
| 79354845 | 2023-09-13 20:49:17.762977+08 | 79354753 |
79354753 | 2200 | 10 | 0] 18652 | t | t | 226824 | 226824 |
18664 | 12737 | 18657 | BIN$31C14EB48E1$12E680A8==$0 | BIN$31C14EB48E1$12E45E00==%0 |
d | 3| 79354845 | 2023-09-13 20:49:17.763271+08 | 79354753 |
79354753 | 99 | 10 | 0| 18657 | f | f |0 | 0|
18664 | 12737 | 18655 | BIN$31C14EB48DF$12E68698==%$0 | BIN$31C14EB48DF$12E46400==%0 |
d | 2| 79354845 | 2023-09-13 20:49:17.763343+08 | 0]
0| 99 | 10 | 0| 18655 | f | f | 226824 | 226824 |
(3 rows)

--[AEldropsk, & BEIKISEFHIrcyname
gaussdb=# TIMECAPSULE TABLE "BIN$31C14EB48DC$9B4E$0==$0" to before drop;
TimeCapsule Table
—--BEEWL, ERAPRIRERR
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
- BEEEIRGE, RN EIKEL
gaussdb=# SELECT * FROM gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcy
changecsn | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge |
rcyfrozenxid | rcyfrozenxid64 | rcybucket
+ + + + + +
+ + + +----
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+ + + + + + +
+ +
18667 | 12737 | 18652 | BIN$31C14EB48DC$9B8D$0==$0 | flashtest | d | 0
| 79354943 | 2023-09-13 20:52:14.525946+08 | 79354753 |
79354753 | 2200 | 10 | 0] 18652 | t | t | 226824 | 226824 |
18667 | 12737 | 18657 | BIN$31C14EB48E1$1320B4F0==$0 | BIN$31C14EB48E1$12E680A8==$0 |
d | 3| 79354943 | 2023-09-13 20:52:14.526319+08 | 79354753 |
79354753 | 99 | 10| 0| 18657 | f | f |0 | 0|
18667 | 12737 | 18655 | BIN$31C14EB48DF$1320BAE0==%0 | BIN$31C14EB48DF$12E68698==%$0 |
d | 2| 79354943 | 2023-09-13 20:52:14.526423+08 | 0]
0] 99 | 10 | 0| 18655 | f | f | 226824 | 226824 |
(3 rows)

-BEXR, RAFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: SELECT * FROM flashtest;
A
--iAEldrop®, HEMEE
gaussdb=# TIMECAPSULE TABLE flashtest to before drop rename to flashtest_rename;
TimeCapsule Table
-BEER, BAFE
gaussdb=# SELECT * FROM flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: SELECT * FROM flashtest;
A
-BEEGSENE, B
gaussdb=# SELECT * FROM flashtest_rename;
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
-EELOML, 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

-Gl flashtest

gaussdb=# CREATE TABLE IF NOT EXISTS flashtest(id int, name text) WITH (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.

CREATE TABLE

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

gaussdb=# SELECT * FROM flashtest;

id | name

--truncatez

gaussdb=# TRUNCATE TABLE flashtest;

TRUNCATE TABLE

-EERL, 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)

--[AEtruncate®

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
- B=ElML

gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN

SHSRRZ 01 (2024-06-06) WIS © AT BRABRAT 100



Z=HIEZE GaussDB
DREFIEIER

4 FiE5|E

-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)
4.3.5 EREUEIE
?ﬂ}%ﬁ E =it IhaekEAR EZERo— EREZ R
it
AT XE | BFRTEEERRHE, FHREFHETA BEIHE(S | gs_parse_page_by
BRI =W path
BETTHE
(FEAP#E
’) EE.
NHEZHETT
HIRIK
ToE AT I
1Bk ,
RIGHRES ]
i
5| | BFETUB-tree R 5 |BIMBATIKRIERE UB-treeZ | gs_urg_dump_stat
KIBAZ Y 5|=a)i
(URQ Ko
) UB-treeZ
5|=[E) el
=3
RIGHRES D]
i
EIREE | BFMRITIEEUNndo RecordlINE, FE undo=sjg | gs_undo_dump_re
(Undo | BIBMATTHAIEDE . BBk o cord
) AT RRITIEESS £ AAIFTE Undo undolel | gs_undo_dump_xi
Record, A8 &|RRATTHRIZIE TFPo d
=T
BFEriSEUndoZonehERE @f#% ° | gs_undo_translot_
Transaction Slot{S&. BEKE. | dump_slot
BT ErIsESR S XM Transaction Slot{S RIS - gs_undo_translot_
B, 8iEESXIDINZESEMAIUNdo B EFIET | dump_xid
Record3z . =3
- e B— EMSH
FEF##rigEUndo ZoneflITlER., B8R gs_undo_meta_du
Undo RecordfTransaction Slotig§H{# A mp_zone
BE5o
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SRS ISR 4 FES |12
?ﬂ}?é =it Iheefitnia (ERA= BRI TR
B
BT #ErIgEUndo ZoneXdizUndo Space gs_undo_meta_du
RYTIEE, E7RUndo Record S {4-{ERTE mp_spaces
o
BT #ErIEEUndo ZoneXdRzSlot Space gs_undo_meta_du
BTS2, ERTransaction Slot3{4{E mp_slot
&5
FF @SR RAIEIER EEENREH gs_undo_dump_pa
SBRRAS, FHRETFHETASHEERER. rsepage_mv
MER | BF@EEELSNSEEZ BAIxLogBE, e WALHZE | gs_xlogdump_lsn
& FHREFRETASHEERR . afLAEE HEs .
(WAL | pg_current_xlog_location()iREX=RixLog B
) &, Y
BT EFISEXIDEIXLog AR, FiREITE TERE. | gs_xlogdump_xid
BRI ESRIEEE . ATLAEE
txid_current()¥kEVHBE1ZE531D,
BAF#iTeERNEMNANEE, FRE gs_xlogdump_tabl
FHETN SRR . epath
BTt ERNE IR EXI NAYH gs_xlogdump_pars
&, FHREFREBITASHNER. ol epage_tablepath
fi—x¥4Tgs_parse_page_bypath#ll
gs_xlogdump_tablepath ., iZEE#HITHY
BIESRURRNEFE. REEEFCH
brEVRRVIBXBE, EEEAR
gs_xlogdump_tablepath,
gt EIRE | BFERUndotERNFEIHER, BiF UndoZs[d | gs_stat_undo
(Undo | Undo ZonefE1E5R . UndofitERATER . FEZBK o
) UndofEIR 34 BIE2MIBR B R FIUndot&EiR Undoi& &
SIS EEEE. e o*" "
WMEH | BF&#itmERE (WAL) SE2INRE WALE/RI | gs_stat_wal_entryt
& KREEXNS- 25, able
(WAL BF#itERE (WAL ) RIZIRES. 1 WALE/R | gs walwriter_flush
) BRITHER ﬁhang _position
FRTFSHHSHE (WAL) SRISREUT i gs_walwriter_flush
., HESURREXHRITER. _stat
e HR/R | BFE&RNERSRE RS SRS TTEE TUERIAEY, | ANALYZE VERIFY
el EEaR®. EITHEIR
Ko
PR
o
HEEIRE
Ea)RR .
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WMEE | KE
gg

Lhgefiik

ERE=R

EREETR

BT RIS SRISLAI SR IR 42T
TEEX,

MNHEK.

gs_verify_data_file

250
IKZRAZ Y
(URQ

FIF1R36UB-treeZR5 |[EMZBATY ( FETERA
5I/RTFERASY/SE N H ) HIERE RS

e UB-treeZ
5|=SiafE
BKo

e UB-tree®
5|==a) =

Ale,
=3

gs_verify_urq

[EiRER
(Undo

BFEL£ILIEUndo Record iR B EE

(=R
7‘1"%0

e Undo
Record®
BoER
b7 N

o TN
o

o [OIRHETY
ERE,

gs_verify_undo_rec
ord

BFE&iEETransaction Slot#iEEEF
=28,

e Undo
Record®
BoER
b7 N8

o TAILET)
o

o [ORLFET
EEE.

gs_verify_undo_slo
t

AFESRRUNdOTHERMEREHER
=,

e [XUndo
metas |2
:ORE)=V o
Bohia@E,

e Undo=Z=g
B EE.

e Snapshot
too oldig]
o

gs_verify_undo_m
eta

HWER/R
51/
UndoX
2z

BTFETFTEIEEENEZRMIEH

HR/RS/
UndoX 4%
%,

gs_repair_file

HR/R
51/
UndoIR

BT RIEHET SIS ENZIRTTE,

ATFETEIREEZESEENRE,

HR/R5/
UndoTA R
b7 N8

gs_verify_and_tryr
epair_page

gs_repair_page
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HHRARIS ISR 4 1hea g
?ﬂ}?é S Iheefinia (ERA= BRI TR
B
BTFEF mEESNTNHNSHHITFETIE gs_edit_page_bypa
o th
BT ENENTEEESEAEIBIRRT gs_repair_page_by
Ho path
EIRER | AFE#EUndoTTEE, NRRIET UndoJtfSE | gs_repair_undo_by
(Undo | UndoTt{EEi& B TMNIAEE, FEEER zone
) 798
ZE3|[@ | BFEREUB-treeZ3|EUIBATY - Z5|[EWBATY | gs_repair_urg
HIFASY SENEIR
)( URQ b7

4.3.6 ENOANEMFER

4.3.6.1 snapshot too old

FESQUNITHTEIT KB EEM—LERE, UndoZTiEREFARAR G REIEH AT 8ERE /9
?EEH&ZM)S’Z%E%UIEIMZ?&%O —RIER TEET BEIRKR=TE, (EEARTERFERNRS
o

4.3.6.1.1 <555FHZ Undo FjaE)[E]g

BRI
1. gs_logshRFTENAI NEEIR:

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.

FEETRBERS, EXFRI0oxIISEhREE
2. global_recycle_xid ( UndoFHRFHIZBEIESXID ) KEHEFRREZI .

gaussdb=# select * from gs_undo_meta_dump_slot(1,-1);
zone_id | allocate | recycle | frozen_xid | global_frozen_xid | recycle_xid | global_recycle_xid
--------- Bt e i TR R PP

| 248 | 17028 | 17628 | 17025 | 17028

3. pg_running_xacts5pg_stat_activityfl Bl EAFERKESS, HZEoldestxminl]
global_recycle_xidiE# . @15 pg_running_xactsA&EEEEKEFZAIxmMinF]
gs_txid_oldestxmintf%, HiEidpid&iflpg_stat_activityEi@&izMITiEaIATE
K, WRAEKEFESTETEI.

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 = KEEHA4FEPD;
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RIETSE
&g pg_terminate_session(pid, sessionid) & IHKESRENSIE (1288 KESTE
EREREFE, @HIERSQUETNEHP—MERRE, BTSGEERME, ITHE
8, PITRIRS WS RERNEARA, BRIEMISIWHIRE ) -

4.3.6.1.2 XE[MRESZHEE Undo FE)[EIIL

)RR
{#F3gs_async_rollback_xact_statusflE|lEEB AERIFEIRES, BIFLEIRIESH
ST EFEIES .
SELECT * FROM gs_async_rollback_xact_status();

REETGE

EARELRERENE, FELABLATREM:
FI01: fEgaussdb.confirEgEmax_undo_workers, RERERT =,
F=2: gs_guc reload -Z NODE-TYPE [-N NODE-NAME] [-I INSTANCE-NAME | -D
DATADIR] -c max_undo_workers=100 ERE5L4
4.3.6.2 storage test error
WESHiTidiesd, FER. R3|xFUndoRAAELEG, ZREBZBISERH

TZERIMEN, AIRERANEESEEEE “storage test error” XEFAIH
FEEIFIEEETEE (gs_logt) , ITEBEER, TESKEFNEXKEIAPK

10N O

EIFENE
gs_logs#TED “storage test error” XK=,

ST
BRI RR .
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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, S3F— 1 wERSEHeI Y. NRZTTANNSESLT
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 . HIINEM Etx_1A95E55Etx 258183, Mgt Etx_1A9commitH
G 289commit BT Z FEIN, RIBESRERINFRE X 1%ttx 2R=H2I WA, FLAFE
BEFEFZIER.

SHERAEIIHRS INEN, KMNETTARE (B5%xE ) RETHEFTER, EF
HESEIARENIERSR A, MEFIRRREARES RE—ED TTEBNEIARE,
EREPEIER FEMEEIX REm Az, TEBMIEERNERE, FEATEE
PPREDHBERTAN, PRLUFRTER,
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4-1 IESH

UBtree
Page

item

1234567

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

L

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

ET5E

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

4.4 FIREHREHEE-OLTP RE4E

4.4.1 $EENT

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

o FHEFRLZE. AEXR. £RIGHE. AHIGERNFIIE.
o (NEORAFRBEASPGIER TEX.

o UstoreRNZIFmiENS, EHEF/NTF2:1,

o EBEXRFRBEM N, I AT BB EZBREERIIX/IEM,

e HashBucket®&A3z#5XDBE_HEAT MAP.ROW_HEAT MAP#
DBE_COMPRESSION.GET_COMPRESSION_TYPE,

o T HRHEAXITEREE.

o T REBWMAIBIERRBEEIITINERES, WREANE, EAFFEREES
£ER, EAHITDBE_ILM.STOP_ILMa¢DBE_ILM_ADMIN.DISABLE_ILM{Zig, ¥
BREBHNIT
DBE_ILM_ADMIN.ENABLE_ILMFFE.

4.4.3 $FERNE

e TPCCHARBKEE. AHAENEB WS LR,
e TPCCAABIELAERIEIEBWS TN,

e TPCC.bmsql_order_lineiZBEILMZERE ( RIRAISERIREINITRERRTT) NAE,
TPMCEUARSF2% ( 564%CPU370GBPITE+3TB SSDIE#E, 350GB
SharedBuffer ) .

e TPCC.bmsql_order_lineigEILMZERE ( RIRBISTRIRIZANTERNIRIT ) BEEIA
SHEER, TPMCEUAREF5% ( 564%CPU370GBAITFE+3TB SSDI&ERZ, 350GB
SharedBuffer ) .

o EAZIZEILM JobTEE£9100MB/F) ( 564%CPU370GBAI7Z+3TB SSDIE#AE, 350GB
SharedBuffer ) .

EE2HR: RIEHTEGREAFFIART BRI RAS LR EEE N T E T

o getEEIFIOEGEIELCIEEBEIRERESH, RIMUIASTF10%, plsqif~EF
15% ( 32MB SharedBuffer, 6 ATREZIE ) -

o multi-getEAHIEEAEHURLLIFEAEURIERES 16, IRENUAZTF30%, plsqlfll
RETF40% ( 32MB SharedBuffer, 6J5TIEEIE) -

e table-scanBEiTifIaEAEEIRLLIEEBEURMERES L, WA STF30%, plsql
MA=F40% ( 32MB SharedBuffer, 6 5TREEIE ) »

e TPCH.lineitem¥EE4ELL ( 2817 ) ~NF2:1,

o XJFTPC-CHYOrderlinezX, LM TPC-HAILineitem. Orders. Customer. PartZ&
AONiZRAR, FERFERRZHY, EHEERSTFLZ4F0ZLIB; MXAEFERRZHT,
EGERNTFLZEFLZ+HuffmanB & XN EHEE £ 28,

4.4.4 (ERIIREA
(EREREREIIINEE, FAPY%RELicenseA 8EEA . BB RISHKERL NIRRT,
LB PUTH T SFHEE48T08E:
gaussdb=# ALTER DATABASE SET ilm = on;
SE L RIHIREERpublic schemasf 25 7F#Egsilmpolicy_seqFgsilmtask_seq.
gaussdb=# \d

List of relations
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Schema | Name | Type | Owner | Storage
+ + + +

public | gsilmpolicy_seq | sequence | omm |

public | gsilmtask_seq | sequence | omm |

oA

gaussdb=# SELECT a.oid, a.relname FROM pg_class a inner join pg_namespace b on a.relnamespace = b.oid
WHERE (a.relname = 'gsilmpolicy_seq' OR a.relname = 'gsilmtask_seq') AND b.nspname = 'public’;

oid | relname

17002 | gsilmpolicy_seq
17004 | gsilmtask_seq
(2 rows)

EEFESMRwarning:

WARNING: ILM sequences are already existed while initializing

$|2  FRFINEGERE -
o IMEWRISAIRE:

gaussdb=# CREATE TABLE ilm_table_1 (col1 int, col2 text)
ilm add policy row store compress advanced row
after 3 days of no modification on (col1 < 1000);

o HNFERFIKRES:
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;

o KMERKBUEPESEMEHE:
gaussdb=# SELECT * FROM gs_my_ilmpolicies;

policy_name | policy_type | tablespace | enabled | deleted

p1 | DATA MOVEMENT | | YES | NO
p2 | DATA MOVEMENT | | YES |NO
(2 rows)

o KMEREFAEEVNENERENE T HFSNINIERIZRES:
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

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

o NBERISBEIRREEXIN:
gaussdb=# SELECT * FROM gs_my_ilmobjects;
policy_name | object_owner | object_name | subobject_name | object_type | inherited_from |
tbs_inherited_from | enabled | deleted

ol ot

+ b +

p1 | public | ilm_table_1 | | TABLE | POLICY NOT INHERITED | |
YES | NO

p2 | public | ilm_table 2 | | TABLE | POLICY NOT INHERITED | |
YES | NO

(2 rows)

SB|3 PITEGETE .
o  FRIHITEZET(G
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A EE

ABEEULL, RINEERESHPIREPOLICY_TIMEREY:, REMBEHUXRIERE
IERLAR REAL, B FTEHEDEE:

gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);

AN 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;
/

WASEIR, SIRMNAEIRES . TIRUEHEE ( LIACABEGRINT RAISE
INFOIEEJFTEN 2 aETtaskAdid )
INFO: Task ID is:1

KEtaskiZE2:
gaussdb=# SELECT * FROM gs_my_ilmtasks;

task_id | task_owner | state | creation_time start_time
completion_time
+ + + +

e

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)

IRETPHLAR:

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
$_postgres1 |
(1 row)
KB ERobfEE
gaussdb=# SELECT * FROM gs_my_ilmresults;
task_id| job_name | job_state | start_time completion_time
comments | statistics
+ + +
1 | ilmjob$_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)

A e EBeAEIF .
(FRYBEPESRtemplate 12UEE, BIFRMEFEO:

gaussdb=#

DECLARE
V_HOUR INT := 22;
V_MINUTE INT := 0;
V_SECOND INT := 0;

SHSRRZ 01 (2024-06-06) WIS © AT BRABRAT 110



Z=HIEZE GaussDB
DREFIEIER

4 FiE5|E

C_ADO_WINDOW_SCHEDULE_NAME TEXT := 'ado_window_schedule’;
C_ADO_WINDOW_PROGRAM_NAME TEXT := 'ado_window_program’;
C_MAINTENANCE_WINDOW_JOB_NAME TEXT := 'maintenance_window_job';
V_MAINTENCE_WINDOW_REPEAT TEXT;
V_MAINTENCE_WINDOW_START TIMESTAMPTZ;
V_BE_SCHEDULE_ENABLE BOOL,;
V_MAINTENANCE_WINDOW_EXIST INT;
BEGIN
SELECT COUNT(*) INTO V_MAINTENANCE_WINDOW_EXIST FROM PG_CATALOG.PG_JOB WHERE
JOB_NAME = 'maintenance_window_job' AND DBNAME = 'templatel’;
IF CURRENT_DATABASE() != 'template1' THEN
RAISE EXCEPTION 'Create maintenance_window FAILED, current database is not tempaltel’;
END IF;
IF V_MAINTENANCE_WINDOW_EXIST = 0 AND CURRENT_DATABASE() = 'template1' THEN
SELECT
CASE
WHEN NOW() < CURRENT_DATE + INTERVAL '22 HOUR' THEN CURRENT_DATE +
INTERVAL '22 HOUR'
ELSE CURRENT_DATE + INTERVAL '1 DAY 22 HOUR'
END INTO V_MAINTENCE_WINDOW_START;
--1. prepare for maintence window schedule
SELECT 'freq=daily;interval=1;byhour='||V_HOUR||';byminute='||V_MINUTE||';bysecond="|
V_SECOND INTO V_MAINTENCE_WINDOW_REPEAT;
BEGIN
SELECT
CASE
WHEN VALUE = 1 THEN TRUE -- DBE_ILM_ADMIN.ILM_ENABLED
ELSE FALSE
END INTO V_BE_SCHEDULE_ENABLE
FROM PG_CATALOG.GS_ILM_PARAM WHERE IDX = 7; -- DBE_ILM_ADMIN.ENABLED
EXCEPTION
WHEN OTHERS THEN
V_BE_SCHEDULE_ENABLE := FALSE;
END;
--2. Create ado window schedule
DBE_SCHEDULER.CREATE_SCHEDULE(
SCHEDULE_NAME => C_ADO_WINDOW_SCHEDULE_NAME,
START_DATE => '9999-01-01 00:00:01',
REPEAT_INTERVAL => NULL,
END_DATE => NULL,
COMMENTS => 'ado window schedule');
--3. Create ado window program
DBE_SCHEDULER.CREATE_PROGRAM(
PROGRAM_NAME => C_ADO_WINDOW_PROGRAM_NAME,
PROGRAM_TYPE => 'plsqgl_block’,
PROGRAM_ACTION =>'call prvt_ilm.be_execute_ilm(0);',
NUMBER_OF_ARGUMENTS => 0,
ENABLED => TRUE,
COMMENTS => NULL);
--4. Create maintenance window master job
DBE_SCHEDULER.CREATE_JOB(
JOB_NAME => C_MAINTENANCE_WINDOW_JOB_NAME,
START_DATE => V_MAINTENCE_WINDOW_START,
REPEAT_INTERVAL => V_MAINTENCE_WINDOW_REPEAT,
END_DATE => NULL,
JOB_TYPE => 'STORED_PROCEDURE":TEXT,
JOB_ACTION => 'prvt_ilm.be_active_ado_window":TEXT,
NUMBER_OF_ARGUMENTS => 0,
ENABLED => V_BE_SCHEDULE_ENABLE,
AUTO_DROP => FALSE,
COMMENTS => 'maintenance window job',
destination_name=> 'CCN');
ELSE
RAISE EXCEPTION 'CREATE ILM MAINTENANCE WINDOW FAILED';
END IF;
END;

BaliAERHEETSHRATREE:
gaussdb=# SELECT * FROM gs_adm_ilmparameters;
name | value
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+

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)

- EXECUTION_INTERVAL: BzaiiAEESHITER, BAS155#HHT—IK,

- RETENTION_TIME: ASRE4EESICREEER, RAE0XKEFE—R.

- ENABLED: ZHpiBEmtiEERBRBER, BALFE.

- POLICY_TIME: ZREGT(LAIRSBIEESZ, MiKFERE . BIALALK RS,

- ABS_OBLIMIT: BRI EFRIESHE LR, FKIAS101,

- JOB_SIZELIMIT: BANEZEESHIOLIR, FIAA1GB,

- WIND_DURATION: E)R4PESORYIESEEATE,

- BLOCK_LIMITS: #=HISLBIRBVITREE IRZE LR, BAR40, BUEEERO
ZJ10000 ( 0FTABRE ) , BEfiiEblock/ms, EREBENRSERZ LN

block. BEX FRiTE % BLOCK LIMITS*1000*BLOCKSIZE, LAZKIA{E40
S, HiEZ=R RN 40%1000*8KB=320000KB/s

) F=

L S E19aNE@IEDBE_ILM_ADMIN.CUSTOMIZE_ILM () #ZOiE%E,

PR OSAEXRE £22: 00 ({tZ=AYE ) FiF, AEEDBE_SCHEDULERZ{H
AUEECISET_ATTRIBUTEHTIR S :

\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 4HPEOSHEE

RETENTION_TIME: 1FESEMmCERAVREBIE, BfuX, EAAE30, AFPAER
EECEREE=EETED.

EXECUTION_INTERVAL: FHHESAIITINR, B, EOAME1S5. BFPAR
EECHIPENHEVESREBERET . 1228 5ABS_JOBLIMITIHER N, B
HEp& iR R AR =4/91/09WIND_DURATION/
EXECUTION_INTERVAL*JOB_SIZELIMIT,

JOB_SIZELIMIT: 1=HIEENE48)obR] LIAMBRISRAFHEL, BAJk, BOAME
1024, E4ETH3299100MB/F>, B/NE45)obfREI/OA1GBEY, RE 10858 .
BRERERCUSHITE RN EEEENEIEERTET .

ABS_JOBLIMIT: $Z=#H—RiHERSEMZ /DN ELEIob, FAFARIEECIRESR
BRSPS XREHEECET . BINGEAREII10, AJLAER “select count(*)

from gs_adm_ilmobjects where enabled = true” &<$&EIE,
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e POLICY_TIME: EHEHIFIELTHEMERMEREEY, MNARMUIH, BUE
J9: ILM_POLICY_IN_SECONDSE{ILM_POLICY_IN_DAYS ( ZtiAE ) o

e WIND_DURATION: #HPE LR, BMSH, EA2400%h (40N\ET) o %
PPEOSKAMICEATE22 SFFE41F4EE2400 80, B TRIEE S RITE RE
TR,

e BLOCK_LIMITS: =EHISLAIRAVITFEISRE IR, EOAR40, EUESCEIR0ZE
10000(0FK=ABEH), BfuEblock/ms, TRE=ENERBEHES /D block, EZXR
FPRITE AL BLOCK_LIMITS*1000*BLOCKSIZE, LABKINEA0F9MI, EiR= IR
9:40*1000*8KB=320000KB/s ,

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

ItbECE NS XE— P E O HAE A 586 240/15%10240MB=160GBEERIITAL/E
78, E4EH2E79100MB/F>, SEFRESE(NFERT160GB/(100MB/#))=2753¢0 . E{tATE
ST . FFEIRIER Sl SRR S Acss E4eRIBHSSRIRA B S 4.

4.4.6 1=4E TIPS

A
SREREFEERRCAEKRTEARBELicense, BUHITIEHXBSERIE.

1. Fofbg—xE%E (REIF—REGE102400MB ) ,

a. HBFRINLESHADERE:
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. Fafb&E4s:
DECLARE
v_taskid number;
BEGIN
DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);
DBE_ILM_ADMIN.CUSTOMIZE_ILM(13, 102400);
DBE_ILM.EXECUTE_ILM(OWNER => '$schema_name',
OBJECT_NAME =>'ilm_table',
TASK_ID =>v_taskid,
SUBOBJECT_NAME => NULL,
POLICY_ NAME =>'ALL POLICIES',
EXECUTION_MODE => 2);
RAISE INFO 'Task ID is:%', v_taskid;
END;
/

¢ BEEMOBEATH, JIUBRIBEFIAITER:

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

task_id | job_name | start_time | completion_time
| statistics

+ +. +
t t t

+

17267 | ilmjob$_2 | 2023-03-29 08:11:25 | 2023-03-29 08:11:25 |
SpaceSaving=453048,BoundTime=1680145883,LastBlkNum=128

2. FElbE4E.
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gaussdb=# DBE_ILM.STOP_ILM (task_id => V_TASK, p_drop_running_Jobs => FALSE, p_Jobname =>
V_JOBNAME);

7% 4-2 DBE_ILM.STOP_ILM N S%{

2R R
task_id FEEIH=IEADO taskagiIAZID,

p_drop_running_Jobs | ¥RRREELILIEEEITHIIOB,

p_Jobname RREHELERYSFE)obName, @I
GS_MY_ILMEVALUATIONDETAILSHE AT LAZEIE .

3. AREMRBRESREEESEES

a. (ARSI EBREE:
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. EEILMHITIEXSE:
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;
/
¢ HEEEHNEREE:
gaussdb=# CALL DBE_ILM_ADMIN.DISABLE_ILM();
gaussdb=# CALL DBE_ILM_ADMIN.ENABLE_ILM();
d. BFALURIEEE, JAFDBE_SCHEDULER set_attributeiR BESH#EFE N

BYFFERTE) . HBIEAIA22:00H /3 -

4. FEILMBPITHEESH.
EHIADOMISH RN ERREEY, MMXERMNILE . BUEA:
ILM_POLICY_IN_SECONDS = 13§ILM_POLICY_IN_DAYS = 0 ( BtAH ) :
gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(11, 1);
154l —XADO TaskEZ 4 Z /D NADO Job, BUESEEIAFEFONTFEF
2147483647HIRE S F =21, {ERBY@ FENEE:
gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(12, 10);
ADO TaskHIHITHRER, BfHeh, BRAME1S. BEBEARFEFINTFETF
2147483647HIEE S F =21, {ERBY@ FENEE:
gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(1, 1);
EHIENADO JobATLAMERIRAFETH, Rk, BECEATFEFFONTFETF
2147483647HIRE S F =21, {ERBY@ FENEE:
gaussdb=# CALL DBE_ILM_ADMIN.CUSTOMIZE_ILM(13, 512);

5. HE—KREBESEEIIHEERETRS DI .

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,
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row_cmp
row_uncmp
cmp_ratio
comptype_str
sample_ratio
objtype

OUT PLS_INTEGER,
OUT  PLS_INTEGER,
OUT NUMBER,
OUT VARCHAR2,

IN INTEGER DEFAULT 20,
IN  PLS_INTEGER DEFAULT OBJTYPE_TABLE);

%% 4-3 DBE_COMPRESSION.GET_COMPRESSION_RATIO (#IAS#

B i)

scratchtbsname HIRFTE=SEIEFR.

ownname HIERAVABEERR

objname IR RBIR,

subobjname RIS XBZR, EASNULL,
comptype [E45258): COMP_NOCOMPRESS#H]

COMP_ADVANCED,

sample_ratio

SRAELLH, $iANJ90-10009BHEFE, YN AE
DZNBIRIFLLB . BAIAT920, BRS20%AI1TE0HTT

KR
objtype IR | AREATIFAVZERY S OBJTYPE_TABLE',

% 4-4 DBE_COMPRESSION.GET_COMPRESSION_RATIO i &#

B fR
blkent_cmp ARSI S FRRIREL
blkent_uncmp FBEARKREYE & FBRIREL .

row_cmp

HRERR R MRARTE MR TE

row_uncmp

BRI EGEIT R BRI FMRITTEL

cmp_ratio

[E4EEL, blkent_uncmplgLAblkent_cmps

comptype_str

IR EERERF &

<

gaussdb=# ALTER DATABASE set ilm = on;

gaussdb=# CREATE user user1 IDENTIFIED BY "*xkrext,
gaussdb=# CREATE user user2 IDENTIFIED BY "k,
gaussdb=# SET ROLE user1 PASSWORD "#*+kxst,

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, 'S&ALEA", NOW());

DECLARE

o_blkent_cmp integer;
o_blkent_uncmp integer;
o_row_cmp integer;
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0_row_uncmp integer;
o_cmp_ratio number;
o_comptype_str  varchar2;
begin

dbe_compression.get_compression_ratio(
SCRATCHTBSNAME => NULL,

OWNNAME => 'userT’,
OBJNAME => 'test_data’,
SUBOBJNAME => NULL,
COMPTYPE = 2,

BLKCNT_CMP => o_blkent_cmp,

BLKCNT_UNCMP => o_blkent_uncmp,

ROW_CMP => o_row_cmp,

ROW_UNCMP => o_row_uncmp,

CMP_RATIO => o_cmp_ratio,

COMPTYPE_STR => o_comptype_stt,

SAMPLE_RATIO => 100,

OBIJTYPE => 1);
RAISE INFO 'Number of blocks used by the compressed sample of the object 1 %', o_blkcnt_cmp;
RAISE INFO 'Number of blocks used by the uncompressed sample of the object 1 %',
o_blkent_uncmp;
RAISE INFO 'Number of rows in a block in compressed sample of the object 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

HIG—THIRGEXAETE

gaussdb=# DBE_HEAT_MAPROW_HEAT_MAP(
owner IN VARCHAR?2,

segment_name IN VARCHAR?2,
partition_name IN VARCHAR2 DEFAULT NULL,
ctid IN VARCHAR?2);

3% 4-5 DBE_HEAT_MAPROW_HEAT_MAP IAS%

B fitid

owner HIERATEE .

segment_name HIENREIR,

partition_name HIENRDXBZIR, AESH.

ctid B#x{ThHIctid, BNblock_idakrow_id.

%= 4-6 DBE_HEAT_MAPROW_HEAT_MAP &%

=1 1k

owner HIENREE
segment_name IR REIR,
partition_name HIENRDXBIR, ANESH.
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E= ik
tablespace_name HIRFERIER=EEIR,
file_id 1TERIERYEXISIEID
relative_fno 1TRRERYAERISZHID ( GaussDBHRCILZEE, EILEY
BERLE) .
ctid 17RYctid, BPblock_idakrow_id,
writetime TR EIERTE .
Nk

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

+ + + + + + +

| 17291 | 17291 (0,1) |

heat_map_data | heat_map_table | | example1

(1 row)
HFILMIBESHITRIEXINES .
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)

EHILMRIEIIHEES, Sa8KRIKETR. K8 ERZERRE. BRRES.
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

EFILMRERAVEUIER I REE, SaRIBER. sERE.. FHE,
gaussdb=# SELECT * FROM GS_ADM_ILMDATAMOVEMENTPOLICIES;

policy_name | action_type | scope | compression_level | tier_tablespace | tier_status |
condition_type | condition_days | custom_function | policy_subtype | action_clause | tier_to
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+ + + + +
p1 | COMPRESSION | ROW | ADVANCED | | | LAST MODIFICATION
TIME | 90 | | | |

gaussdb=# SELECT * FROM GS_MY_ILMDATAMOVEMENTPOLICIES;
policy_name | action_type | scope | compression_level | tier_tablespace | tier_status |
condition_type | condition_days | custom_function | policy_subtype | action_clause | tier_to

+ + + + + +

+ + + + +

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

(1 row)

BB FEILMERNBRIEIEN R SHEN R EES, BE8RIEEMR. ¥
IEXREIR. RESRIKIR. RIEHVE BRI,

gaussdb=# SELECT * FROM GS_ADM_ILMOBJECTS;

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

+ + + + +

+ + +

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

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

+ + + + +
+ + +
p1 | public | lineitem | | TABLE | POLICY NOT INHERITED | |
YES |NO
BIBADO TaskiIHEE(EE, ©&Task ID, Task Owner, JRELARAEIEE
gaussdb=# SELECT * FROM GS_ADM_ILMTASKS;
task_id | task_owner | state | creation_time | start_time |
completion_time
1] omm | COMPLETED | 2023-10-16 12:03:55.113296+08 | 2023-10-16 12:03:55.113296+08 |
2023-10-16 12:03:56.326864+08
(1 row)
gaussdb=# SELECT * FROM GS_MY_ILMTASKS;
task_id | task_owner | state | creation_time start_time
completion_time
1] omm | COMPLETED | 2023-10-16 12:03:55.113296+08 | 2023-10-16 12:03:55.113296+08 |
2023-10-16 12:03:56.326864+08
(1 row)
EIFADO TaskfNiHLIERBER, B8 Task ID, HREEEE. WRES. iHMLER
LA ADO JOBEFR,

gaussdb=# SELECT * FROM GS_ADM_ILMEVALUATIONDETAILS;
task_id | policy_name | object_owner | object_name | subobject_name | object_type |

selected_for_execution | job_name | comments
+ + + + + +
+ +
1] p2 | public | ilm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)

gaussdb=# SELECT * FROM GS_MY_ILMEVALUATIONDETAILS;
task_id | policy_name | object_owner | object_name | subobject_name | object_type |
selected_for_execution | job_name | comments

+ + + + + +
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1]|p2 | public | itlm_table_1 | | TABLE | SELECTED FOR EXECUTION | ilmjob
$_postgres1 |
(1 row)
EPADO JOBRIATIFIEER, B&Task ID, JOBZFR. JOBIK. JOBRIEHER
£
o
gaussdb=# SELECT * FROM GS_ADM_ILMRESULTS;
task_id| job_name | job_state | start_time completion_time
comments | statistics
+ + +

1| ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-10-16 12:03:56.290176+08 |
2023-10-16 12:03:56.319829+08 | | SpaceSaving=0,BoundTime=1697429033,LastBlkNum=40
(1 row)

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

+. + + + + +.
t + t t t 1

(0 rows)
task_id| job_name | job_state | start_time | completion_time
comments | statistics

+. + +
1 y t

+ + +

1| ilmjob$_postgres1 | COMPLETED SUCCESSFULLY | 2023-10-16 12:03:56.290176+08 |
2023-10-16 12:03:56.319829+08 | | SpaceSaving=0,BoundTime=1697429033,LastBlkNum=40
(1 row)
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GaussDBHIFDW ( Foreign Data Wrapper ) AaJLASEIIE N GaussDBEYEE N IFZIRSS
2= (BELUERE. XHRR ) ZIGREERIE. BRisFaIIMNREURIT R RTI0E
file_fdw,

5.1 file_fdw

file_fdwiEHRIZME T HMNER SRS SE R file_fdw, BILAFSRIEARSSSEAISNIG R FEhifialE]
B EIRSUGRECOPY FROMANZAER, BifiEE ( Fr&tER ) B “SqQL
2% > SQLIEIX > COPY” &T5, {FMfile_fdwinaRVEUEX 4R ERANER, F23F
SHZEURE S RIB NIRME

HEIGaussDBEEIATRIFSile_fdw, initdbAIFHESTEpg_catalog schemahBlIfEiZiH
%,

file_fdwXdRAYserverflFMRRSIFEIRERIVIIARAF . RREERE SRR
HIZHEER I

{ERfile_fdwBlIZRISMNEBZRATLATR TIiEIR:

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

e format
imimserverflSERE, SziFtext/csv/binary=f1&=, FICOPYiE@HIFORMAT
IR o

e header

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

e quote

IBENHHIS|IB=E®, S5COPYHIQUOTERIER
e escape

IBENHHIE N FF, 5COPYRIESCAPERIRIER] .
e null

BEMHFRINulEFERE, SCOPYRINULLIEIRIERE o
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e encoding
IBEM4RIRES, SCOPYRYENCODINGIEIRHERE] .

e force_not_null
XE—MORIER. MRAIE, WEBFERIERRZLRTSFAE (HBHE,
R SINulEIR ) » SCOPYRIFORCE_NOT_NULLIEIREAIFEZHERE

() %88

o file_fdwAIZ#HFCOPYRJOIDSH] FORCE_QUOTEIEIR

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

J }I;%Eﬂiéﬁ%ﬂES&I&%%%Z?E%IEEWBEo EreeRE, RERGEERAEREIZINAIN

o XIF—/MEHfile_fdwaishERZE, EXPLAING] B REiSEIS B FISEA/ (BRI F
) o IBETCOSTS OFFKEFZ G, AERXEFXN,

{5 file_fdw
o BIEIRSSEEXIHR: CREATE SERVER
o BIFEFIFMST: CREATE USER MAPPING
o MIB&FAFMET: DROP USER MAPPING
o THFRARSSEEXISR: DROP SERVER

pES=E A0

o {EMfile_fdWREEEBEZIMAING, BAESFZNY, FHEFEIREENZXH
AYIENAR -

e AH#EDROP EXTENSION file fdwig{E,
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GaussDBYIEIRE HIgE RIS IFIBIR -

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

BEF LiRtER, GaussDBIZMt TiZIEMASINAE, BISR@xloghisEMZIERT.
EREURE AR TIZE B S IASERIT T HRE S . BAUIE6-1FR. BiESEHFE TS
ErEURERIZSIRG], STSFEUERE . RISTEIRREGEIENREL, FBR
B THIERSHEREIETIZE, BiERSIIRER.

6-1 iS4

GaussDB H hr 0 Pe

ULl SUE saL

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

ZIEEHIMmE o HER: ZEFERIEIESE . BEEEBSEEIASES NRUARY
BiEEE. WSaEiEEREHEEEE ASHTRT A RESCIHESES .
GaussDBHRIRIZHLZIEMEIGINGE, RILAE DRSS IEMHIEANIRA .

6.1 ;ZAERERD
6.1.1 ZIEMEBHIE

Thietik

B ZEEFIR RS AEBAVEMBEN, GaussDBRILAERISQLEEEZHT
EZ%%@EEO L7 RERAE, AHRERTR, MR TEROEBEER, FFE
ERIMEES
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BITESM

EEE

HFZERERUES RN, AESIEXEAsEREL, BiZEM#E 2l AP IR
1. Bk, FITRHIEESFRITOxlog# RO, SFrENESEEHKVACUUME]
W, GaussDBFIE T ZiEEHI#E, FTFEZEXxloghIEI

—MEESHERT I ELR, XLENAILEEMEERE ELACEREERE £
FENIRFEHIT. SMZEEFIEEREINZIE ASRRENE SR . NRGT
IV PRZIEEFIEREEAFELSS, NizSHESKEREMER BT ER
. TERRRSAILSN IR S FIRE IR R IR SE S RIB AT DT LURIESRIRE
RILSNHEHERIRE; BERIRSRICSNFZIEE FIETEMERIEMSESS B LIRIES
AIHERICSNIEH S HIE .

o ZIEHEBRIMCNIEDNIHEY, WNRHTZEEH), NEASSLERE, EILEE
(RN S ERIGUCEEssIZ & Fon,

(MARTY:
HBREZENXG, BRIERHESSLERE,
o IREGUCE#wal_levelHlogical,
o IZEGUCES#max_replication_slots>=B N =PFEH ( YIBREHIER+SZHE
H+ZIEEHIEE )
(MARTY:

XFZESTHIEH, BRI THRNERE:
o —MNMBIEESHIERBEIS— M DatabasefIEN, MNRFEEFEFIZNDatabase, NFE
SRS MSESTHIE,
o NBEFEZRBIESHIRLSALSNERNIEER, TRFEHIEESEES MNESESH
1, 8MNZESHIENN—5ZEE IR,
o [F—Lflt, BREXIFENTFRE20MNSESHIEHITED,
o HPFEEIDNIGIIEEHIREE, F U EEFERSQLEREIZOHTIZIEMEIDE
1€, HEXIREES(ERSQLEREIZOMNITEEMD . WNRFERACNIROEZEIE
ZE, MIFEZEEITEXECUTE DIRECT ON (datanode_name) 'statement'iB8K#H1T
SQLERE]
o (XIR#¥ItAHFTIAEREPLICATIONI RV HITIRIE, =N X FRTEIERE
BERAHTZEEEFNIRE, =N UHBRARTFHIEEERERHITIZESET
1#BIE,

o BEMRIEAIFDDL,

o TEHYTIFERIDDLES (WIEiEsRtruncatesisy X Fexchange ) Bt, TIREGISHAR
BEEEX.

o EMBESHEE, BINESHODLMETBIII0007; BERDESS
DDLF=4EA0RIR S IRAIMT, ERRIBEIDDLAES SRR AR

o AIFHIEEHAIDMLEERT

e ZH{TDDLIEG (YNalter table ) 5, ZDDLEARIEARFGHIMIEREAIRER
Ko

o BESHAXITERELT B, A4 50, FTENREFERZESHE, I
BERREEMBIE,
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ZITHKRNAREBIT1GB, EEMBERIURERTIEASIE, FLENEETA
KNAFBZ500MB.
GaussDBIHRIBAIEIESEEY 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
( FRRSRRTEXTAERY ) o

SFZRBHIE, MIDEREREEextra_float_digitsBe &3,
BEEFEIMVIINTANZER, (CHFNEFE . HFUR -F6, BFRX
F 4 op CL BIMEAEFIERTR.

X2 ERIEDRED AIEERCZREFEFH TR, BT ERRIEHEESR
i —BEE.

AFrat]l, selemEEHEESHEIE.

FZHEERSAT, switchoverffailoverfd AT BE L IERIDEIRE S, FERFPFMTIE.
Quorumt¥ R, switchoverffailoveriEEHERIEN, BEESHaIENHER
1=

Vo

QZIFCNFIEDNECIEMIREHIRE . SMRNEFEIRE— I EHIER, Wbk
SREEFESZE replicationSlotMInLSN is INVALID_WAL_REC_PTR!!"#[
"replicationSlotMaxLSN is INVALID_WAL_REC_PTR!!!",

g;fcifFI%DN , B EDNERMERE—EHIEREE, SNS~EHET—X

Y! %E)R o

aﬁfﬁﬁﬂéiﬁﬁi&ﬁg%ﬂi&ﬁiﬁﬁ, RIBIETT R RS, AP&EFaT

HETNESIER, SRR EallD, FFsBaITE.

ﬁﬁgﬁ?’fﬁﬂ@iﬂﬁ%ﬁﬂ%ﬁi&ﬂlﬂﬂi)é’ﬁ]ﬁ%%, BikESREESESFIEN
=98

AZFFinterval partitionZRDMLEH .

A2 FE BRI FRNDMLERE .

AZIFAMIGRTFRAIDMLERRS

MEBMT, ASZIFSELECT INTOIEERIARRS . IEMFERMET, SELECT INTOIE
TR0 BFRRAIDDURIE, HIEENFIDMUSIERAERS

FBETENastore RAYUPDATEFIDELETEIE G, FTHUMFRBIEREPLICA IDENTITY
B, EERLTEENEEESHFULL, BEFEEHFESE (FAERE)

“SQL&#E > SQLiEX: > ALTER TABLE” E=35/1 “REPLICA IDENTITY { DEFAULT
| USING INDEX index_name | FULL | NOTHING }” ZE&,

2 | HEFEZESHERTEEMT SXNZEFEHTIRE, McEFIEIIRIES
mizEfEE L RRBERIT.

ETBERETRESERENRFRSEEERE, ZERBNENTEEL
'pg_catalog'#1'pg_toast FOID/NF16384MRAERNBIEAE . EBINEREE
SEHEMBEXRARNIAS, BEHEEKIEFEENEXRARIHTIIE.

EABZEEFFST, UECIEZESRRYINEREZRS], viEzERN
REPLICA IDENTITYE iR B IFULLEEFEHAUSING INDEXIEEARE SR 55!
9. ME—AHY. IEBEBAY. FATEIRRY. {NEIEFRSANOT NULLSIRYZRS]

MTRESHARBEFENEFEDSR, FENEHRFNEE
logical_repl_node/@145XRESETABNANE, BCEHLNIESE (FAism )+ “SQL
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2% > SQLiEX > ALTER TABLE” &5 “storage_parameter” SERY(FERIR
BH, LR “logical_repl_node” [EHHEXIRAA
EIESNFESIZESHEEME L, BRHEBIEHITSQLEREL
pg_terminate_backend (Z454EF3 Iwalsender&FEid) RFNZ LR, MEIRH
ATEEIEINLO M1 /305N FES . RItEFRZERLH, & —1MESHNFE
SHEIRFSHES, SITEI—5WARNINGHE,

LZESHIELTIEERIRZE, BiIREGUCEHenable_xlog_prune=on.
enable_logicalrepl_xlog_prune=on. max_size_for_xlog_retentions3EHEH, B
BPEZIEEHFIESHIRE HERHMEEBIIGUCSHwal_keep_segments, [3
HEMSFHIEHRSHNEZSNRERETEREAT, R
max_size_for_xlog_retention K FOE HENZESFIESHIRE TR (K
HEXNI16MB ) #Bidmax_size_for_xlog_retention, &
max_size_for_xlog_retention/NF0 B ERZRIAE(-
max_size_for_xlog_retention)/100, HEIZiESHIESEEILRL, Hrestart_Isn
B B I 7FFFFFFF/FFFFFFFF , iZ2KSANSEEFIEAS SEER TR R
FFRHBPIRABEMW, EBINRSEEHENRGIHE, FEFbR.

SBVEIBEEE, EENAXEFEERIESES OB EN X NAYZES HIE
( BMFRREERRIRS ) - EZEIEN EXIRGZESHIERIERRIRZE, IIRE
TURFHBZIEEFIEEH LI E M NSRS AL ( Blrestart_sni&FiZE N
7FFFFFFF/FFFFFFFF ) , BYBTiEEHTNEFE, BRYEINRERIEL
YEEEHEFENET BB EE T EEE,

RNEKAZEEFIEEEEWALHERIKIIR AR THB BIRAEIE, SE#E
HEHRMR SRS TR, B ABERNZESHIESNITEE, B8
FAER, AR ZBIMERIIRERDNY BIPEZDNEIZRNZEEHIE,
EFHRERZ ISV FNEIE, SUEEDNY BIPFFELERTEZEIEDNBIE,
DB —HBIERED (EZCNARES ) ({SZIFGTM-Lite D N ERE MR TUARED ,
AZIFCNIEZEZDNHTARAD . SQUZIERIDREL . E&T B. £B5%5l,

HI DB IE—HUZEMRLD (GEZECNES ) IheE, (NS BRWSRETR,
CN_ERICSNFZiEEHIE(GER SU/ER, AMEESEMIDRIHEITMmHEHR, [T
EARESBEEAEE

BT MGEIZECN G RIBEE HIE(SHIECSNEEHIE, @i ihGEREDNIZEZ
EEHIBIELSNFEFIE,

Yo mIVEERS, WFHERIESEFoEILERERIRSIS, 551508
IREIRED, INAEFRESANFEBITHITSQLES pg_terminate_backend (&4
IZE BRI RFENEREFIRE SR

FECN RIS FIBAWIRES, FEECN_ LHITEHERERRIE, ABFECNLE
EHEIREEHE.

FECN_ERFRIZESHIER, HALSNFZBESHIE, NIRRT SSHE,
Hitt P RREREHEAZN, SUREEMT REREBREBCSNFZIEET
&, TR ASRARET SAEESHEMRE, RNMETRIIERE
FIESRAIINRR, WREHAD R FEZEHE, Uik,
ECN_EBEECSNFZIEEFIER, EETQIABERBLNFEZESHIE, T
LT R THIFRR B SHIERYIRE . SUSERIRICNT RS, Efth R ziTR=
ZEHIERNCNAEDNT = LB CSNFZIEEHIE

MRSHICNT RIXBLNFZEESHIE, ERNEMRELT < LHRBRECSNFE
EEHE, NAESRICNT = EHTHIRRSSIBRIFNEMIPR A tELSNFZIEEF
&, SRS TIIEREE S TR EAT mpEREHIE,
FRD{EF)SONIEm B A SIS MR B ST (W\0'=F4RF) , ##da
ARG LR EETIR .
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o AZIFTHEFRAIDMLEERD,

o MRSHEREEMIREIREZRINT, JZESHERREEEERIRE, X
LS FIETARITRRE.

o HE—FZTEXREFTEEENTESN, AT EGORTRESER, &
$BGUCEEImax_files_per_processEt &R A FFEHEH = LIRAIFE

o AXFERTRRS|, FIFHMINEKAIDMLAES .
o AREHNEEF N FBIISQLAGR I T EHITIZIERT

o  AXIFIKAIIEEINGE, SRIRAURASEDESIIEIEREPEXTIKALE
FERIDMLIRME, NEEEERP=EEhashyl, NMSEEHEY

o ¥YEBRT, EEHTEEGEEEHE, SSEYAEXN, Rt SrimEm
PRERISERF P EFRERIZEE I

SQL BREFERSIERE
f£Benchmarksql-5.089100warehouseip=T, FHApg_logical_slot_get_changeshy:
o ERMEIOKUEEAKIT (WINL5MB~10MBAE ) , #RRIMRZ0.3MB/s ~

0.5MB/s,

o ERMRIDHIERE32KIT (XWIRZ940MB~80MBHE ) , FRFSIERE3IMB/s ~
5MB/s,

o HRIRIDHIERE256K(T ( XIMZ320MB ~640MBRE ) , MRIBIHAEIMB/s ~
5MB/s,

o HIRMMBEIEEBIEX, MBBETHEERM.

WNER K MApg_logical_slot_peek_changes + pg_replication_slot_advance5T\, f#34E
BEHBEL R Apg_logical_slot_get_changesRTZ f£30% ~50%

6.1.2 JZiE/EDEIN

ZERAREINAT LARR AR ERIDIREIR TSRS NRE, W “BREERESES
5557 | ‘RENEERKTES F. WTEAREL X, SQLRERIEESE
(FrRIER ) P “SQLEE > REFNRER > KRABIERE > BESEFIRE” =54
X% pg_logical_slot_peek_changesiya]ifE N2 "options_name'#'options_value',
IDBCRABDBESE ( FAAiER ) F “NARFFAHIE > EFIDBCHEK > Rl
BEEHINERE” EN RGO EEwithSlotOptionfIEREA X

BRER ( BTREMATHRIBYTERSE, Basek, BSEBXEIRIFMREA )
e include-xids:
RIS HAYdatadI R B R EXIdER..
BYESEE: boolean®!, BXIAEMtrue,
- false: igffalseld, FEIBEAIdatafA~EEXIAER..
- true: i&A9trueld, FEIBHAYdataFIBEXIAER..
e skip-empty-xacts:
RN ERRETESER.
BUESERE: boolean®!, EXIA(Efalse,
- false: g fofalsely, BEBINARETESER.
- true: i&Atruellt, RIBINSRIRTESER.
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include-timestamp:

RIBEEERAE S commitidiaE.

EUESEE: booleanZ!, (HXIFHITHEMIAZSRENAE Hfalse, EHXISQLEREFAIFOE
THRRSIA S EONE Ntrue,

- false: igJHfalselld, RAESEAREEcommithdaE,

- true: i®Agtruely, FRIBEREEcommitAtiEE,

only-local:

ERNFEBABAE,

EVESEE: booleanB!, BRiAEtrue,

- false: igHfalselit, FEMBIEAMBEZNAEZ.

- true: i®AStruely, (EBAKEE.

white-table-list:

HEZ222H, 88FEHTHRIBAIschemaflFRE .

NECE: 8aHBRPRBNFHFE, FTRENEL, AoRGFHETRE; FR™
iﬁfﬁ*ﬁﬂ@ﬁﬂﬁﬁﬁ%&; schemaBi1FRZELL. ' 9E, FRAFFEESRTER. 6

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

max-txn-in-memory:
REFERESH, BAAMB, BNESHARTFATZENHRHITER
FRITRRID-EVESEE: 0~100M9%EL, ENAMENO0, BIAFELMER.

FTHRIS-EUESSEl: 0~max_process_memory = Ei925%, BRAMESR
max_process_memory/4/1024, Erh11024 5kBEIMBRIR 4L, ORRATID
LWEAFERI,

max-reorderbuffer-in-memory

REFEESH, PAAGE, HHE- REEEPEEHENES2REF (B88E7F)
RF%EVSHBIERBESHITER.

ERITHRRS-EUESEE: 0~100R9ZEEL, BEUAMENO0, BIARFFBLFER.

FHITRERS-BUESEE: 0~max_process_memory B E/J50%, EXIAES
max_process_memory/2/1048576, Hrh10485769kBEIGBHYE (iR, 0FR
AHBLENEFEERE,

include-user:

ESABEGINZIEHEEEMEESNARE . SSHNARSSERINAR—
HATESRSIENERER, BEESESHNEMUTERPASRESK.
BUESERE: boolean®!, EXA(ESfalse,

- false: & Hfalseld, BEAIBEGINIZERERMHESHARSZ.

- true: i&AtruelT, BHEAIBEGINZERTHEESHEFRZ.
exclude-userids:

EEZBRHPN0IDESE,

EUEEE: FHHEXRE, EEE2Z2FAFMO0ID, 210IDEE, 9, AR
FOIDREEFE.

exclude-users:

ERBRPIBIRTIZR.
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BEEE: FAHREE, BERBRAFE, BY, 9k, MERAFEEEF
e

dynamic-resolution:
EASHETESRRAFE.
BUESEE: boolean®!, BRAENtrue,

- false: & /9falsell, ZHAEBMNZEIZERZRexclude-usersH FIRAFEINES
RFEFHEHIZIER/ED

- true: I®AtruelT, ZHFERAININEIEEZ B exclude-usersh P R{FERTLREE
A

standby-connection:
NRUEEIRE, 2EXRHIETAES.
BUESERE: boolean®!, EXIA(Efalse,
- true: iRJ9truely, (NATFEESIEG, EEEVEEHSIRERE.
- false: igfalselt, AMHPRHI, FIFEEENSIEED.
(1 588
WNRENZRERRRAB WS IHESHIRELCAUSSAIEASU, BIHITEIIED; W
R SHEEHIER LU ERSHEENWSEARD, BEREVBED,
sender-timeout:
XNRUEEIRE, IRSERPIRIOBREREE. MNRIZAEERNREREIEZR
ﬁ,—z*a{n_:cgiﬁ,%, BRI EELE, FRANERREE . BUAER0

BUESERE: 0~2147483647H0intEY, BUAEEURTGUCSH
logical_sender_timeoutfYECEE -

change-log-max-len:

BEHTEFRKE LIRS, 2AFD . (NEEDNRIHITHIEEN, 2HhE
—HURID . RITRRID N SQLEREUZI TN . MNRBEFNERKEBE LR, U
KEBEH DB AN Q2AFTHIRGEHESF . TRIJUEMAFSH, TR
KRR AFRISTIRMANRIE, FAEWGKEN/VF102489E,

BUESEE: 1~65535, ERIMEF4096,

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

HITERBAETNEFRERE. (VEEDNPFHITHRIEER, DHUE—2HERE.
ERITRRIB R SQLER BRI T » EFHRIBASEECRBE X EER, (FRATEE
MNP EEEENER, SNBEEEK.

BUESEE: 1~65535, EIAEH4096,

enable-heartbeat:

NRIUEIEIRE, AREEmEHOBE.

EUESEE: booleanB!, BAiAEFafalse,

- true: i®Jgtrueld, BWHOPEEE.

- false: i&Hfalseflt, FRigHOBEE.
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AR

HFROB AR, HANRIRFTHRBH= OB A TINTET: —HESEERTH
'hRRBEEEOMAS, ZEZ2OHATRE, D3IE8Fuinted, HIEDNFIBIHRI
ELSN, BRAZOBHZEBDSNEENWALEEERMNE, MESHE—NREZES
ACSN, FREFOPZE RS SR EAIFIBATESCN; 8FTuinte4, HIEDNEE
BIARAELSN, RRAXOHZEASHZIESZENWALESHIIVE, MESHIUR
—HEIZSRICSN, RREREF F—MEREZIGIRIGAICSN; 8FT5int6MLUSRATEIEL
(M1970F1B1BAFR ) , RAENFEIINES S ERHSH-EMEE. XF
HEERM: MREHFISNAFAF, MRS textaliFEjson AR ERIENEE
R0, BNRELERY . HERBRAXNRF T FHITHIESR . BAERAITE (8
IpiaEat, BXMBOMREELSNNGEHR, Lra IKEKGRME ) ¢

uint64 uint64 int64.

—EEE R R SRR ‘ uint32 fen ‘ uint64 sn ‘ n latest decode Isn | latest flush_sn | latest decode time.
) " - : -
textfson + LB inszen | un 64 kon char* “HeartBeat: atest_decode_fin: X.latest fush o XX, o
latest_decoded_wal_time: XX
char* "HeartBeat: latest_decode_lsn: XX, latest flush_lsn: XX,
text/json+IEHLE Istest_decoded _wal_time: XX

e parallel-decode-num:
NARNEDIZER, FITEBADecoderkizHE; RAREARIDS TIEIN
T, (B EUESEE .
EUESEE: 1~2089intE, BIFRNREBEBNSTEEHITHEE, RNERERR
FEFTHRES, BOAER,

k|

Hparallel-decode-numAEeE ( BIAZIAET ) HEXEENHT, Tk “HiTHE
87 PEIEIRAAIBCE

e output-order:

NALREEEER, RERBEBCONIFHEFBER; RARARRS
TGRSR, XEEEEESTE

EUESEE: 0ak1/%intEY, BAHAERO,

- 0: I&H0RT, MRIDLEERIRIBESZAICOMMIT LSNHEF, HHENAMBIBEHIE
A9confirmed_csnF{EH0 ( BIAER ) BIa{ERIZAR, BNIRE.

- 1D IR, BIERGRIZIRESIICSNAF, HBE(NHEBEHIERN
confirmed_csn¥{ERIESRIAI{FERIZA, BNIRE.

Uikl
e FHoutput-orderAEE ( BIABKIAEO, ZIBCOMMIT LSNHEF ) ShEXAcE
A0S, TR “DAHIUE—IED” PRGN EE .

o ERIVEEIDIZS, DNUKEIRBECNRUZIEMRAIERZAT, output-orderi&Insk
R, BRARFCSNFAERD

e auto-advance:
NARRIDIREEY, ARXEARIFETHEMHZESTHIE,
BYESEEl: booleanB!, EXiA(Effalse,
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- true: i®J9truely, HAERXHAEERHAEERIRBFRIXES, #HHE
HE BRI SRRIEUE.

- false: igfalsely, TERXASHNSEARBTHAZOEHZESHIE,

skip-generated-columns:

ZIEFREEISH, ATINIEMSIRYEL . XYUPDATERIDELETERYIAITET
R, *E%ﬁéﬁtﬁé%Aiﬁﬁiﬁiﬂo DALRANEARIFENT, HEEIRINE T
SERREE o

BUESEEl: boolean®!, EXIA(Effalse,
- true: {EA9truellt, FNEIHERTIRIRIBLER
- false: & ffalseld, BHEMTIAEIER

logical-receiver-num:

NRLBRERERY, DHhEEEIRlogical_receiver&E, RARIEAMPT
S TRIHRIER, (NBELEETEE .

EESEE: 1~20R9intE, EOAERT. SZEWSENLCARIEFSRBEX
Y, BHIES D R

slice-id:

{ERDNEIBRIZE, IEEHBIDNFIEND RS, BTFEHIERED.,

HUESEE: 0~81929intRY, ELAESN-1, BITBEN KBS, (BEMLRIEHIRT

=fiiE.

A EE

IZBC EEIE IR IEEDNERCSNFIZES H1E ( confirmed_csn79dF0ERISHIRE )
HATHORER, ARERRECHNRS (BB E, F— 1 9RUEA0) , 4l
RTREZSH (BMERRIME-1 ) EEBIISHRIPERRE .. WSHATERE
fCNH’\Jﬁj‘Z‘EEﬁ%ﬁSEB‘, CNIDNUZEERFIERIER . FERINELLIHR FFaNEREDN
T

start-position:

(RIEZDNIRE, ERINEENT I/ NTFIEECSNYNAIESS, LAREHEERN
CSNXIRWRYERSS, WigiENTHEELSNIEE, BiEECSNINESHIBEGINEE
—EWITIERE o

BESCE: FrresRE, AL AL/ 98], A/l 5l /aURCSNAILSNAY
B UINt64288Y

A E=

IZEC G FCNARRSAT , CNEEIZ SDNANER SR IEMRIDIERIMEALIEEiE
LI iE R s BB AT . AN R FFoEEDNEILEALLS
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e force-binary:

EEUTHHFIBNBEREER, HNARESEENAEITH.

- HYERZEREpg_logical_slot_get_binary_changes#]
pg_logical_slot_peek_binary_changes:
BUESEE: booleanf!, BiNENfalse, WETEREN, HWUATHEIRT
BHHRRIBER,

- HRFKFREpg_logical_slot_get_changes. pg_logical_slot_peek_changes
#pg_logical_get_area_changes:

EUYESEE: (XEfalsefEfdbooleanB!, LASIAME T i HARIDLEER

- FXIRIUERD:
EMESEEE: booleanZ!, EXIMEJSfalse. WETLSLFREN, LA AEZUE
HARROZER .

FTRERD
LA BCEEIX RV IDIRE .
e decode-style:
eSS0,
EESBE: charB2B9=FFFj'. 't'3'b', HallFKjsontEI. texth&T{R ZiHHIA&
. BUAER'b BRI ZHFIEUEERT

I Fjsont&FtextiSLREID, FRItERXIEIMATAIRRILERY, B5EREET
RURT4FETAMAINGE2RRIZFIEA SFHH ( FEEZUInt322:8 HRER4=F
T, OCERAHOREELLESE ) , 8FHuint6MXFRAERIsn ( beginXFRzfirst_lsn,
commit¥gizend_lsn, EBIASITRIZFZIERAIISN)
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TR0 R :

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

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

3. ETRIFZHRIEEE5MB/C/I/U/D, £ 54tFEbegin/commit/insert/update/delete,
4. E3LFHIIBAY:
1. EETRRRI8FTIuint644LZFRCSN,
2. ETRBISETuint64{LE irst_Lsn,
3. [ZEBRAENAR | # R FHFEBURAT, WRREBEAFHUIN2RRZES
commitBBEKE, BEEFRETFZKENFHFANEEFES.
4. [ZEBHAENER | #E RN FHFEURAN, WRREEAFHUING2RRZESH
FEKE, BERFRTZKENFHAESHBFREF.

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

5. E3LFHACH:
1. [ZEHAER ]| ETRIFDFEBUMRIX, WKEREEAIBFE T uint64FERxid,
2. [ZEHAEER ] F RN FBEEUMRAT, URKEREEIFDUIN32RRITEEEK
E, BEEZFRTFZKENFHANBEFHE,
3. AMMELAXAEN, —NCOMMITEERILZ EulanEEMESIMBLER, BT
RN FHFENRAPNERTZARNDERERS, NMRAFNRTZHIRBRILER,
6. 3L FE/91/U/DAY:
1. 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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FECSNFAERS ( Bloutput-ordengE A1) =T, MEBRXNIRTFEANESAH (BIA
R NESESER/I\NETSXAMERX ) , IRSERIERXTNREER I
IRBRIXZNES, HBEGINFICOMMITIEAASHERIX,

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

6.1.3 ([ SQL REIZOHITZIE/E

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

BEL R
1 LAEBREPLICATIONBRAIAHFEFGaussDBEEHTF—EDN,

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

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

$I3 QEZTR st FIBESHIE.

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

slot1 | 0/601C150
(1 row)

TR EHUERERCIESRL, FRRPEALSIE.

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

$IB5 ZENEHEslot 1 fRRRER, fEIBSE94096,
(88
BB AL IS S B IEARIDEIR .

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

0/601C188 | 1010023 | BEGIN 1010023

0/601ED60 | 1010023 | COMMIT 1010023 (at 2023-09-14 16:03:51.394287+08) CSN 1010022

0/601ED60 | 1010024 | BEGIN 1010024

0/601ED60 | 1010024 | {"table_name":"public.t","op_type":"INSERT","columns_name":
["a","b"],"columns_type":["integer","integer"],"columns_val":["3","3"],"old_keys_name":[],"old_keys_type":
[1,"old_keys_val":[1}

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

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

(1 row)

TR

6.1.4 (EARIUFISSCIISEZ e

F=HEHTRETHRIZERBMNGaussDBENSE A &SRR EURERIR . X
FEFIDBCGEEMIEFNEFI TR, BIMUBIEESE (Fkism ) F ‘NARFAAR
HiE > BEFIDBCHA > -l BEEFULERM T35,
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