Z=HUERE GaussDB

FritEER ( 9%U_V2.0-3.x)

SASRRA 01
AHHHE 2024-10-31

NN

», )

Rt

V.

HUAWEI

HERRHERRERAE



WRIRERE © EARITTERREIRAR 2024, RE—IIF.

IEZARRBBEFY, OB ARSEERD . SRAEATIIRSTER, HASLUEH IR E
&

FItmAE R

QD B _
noawe A E B E AR R ENFAREBIEATNEIR.
AR EINE MR ERireG MR, HSBEINFEARE.

EIETR . RS SN S EH T SR AERATRI A FMSRINR, A THAN SIS
$7G. RSWEEIAAEENBIRERFRET A . RESASELRE, LARHERAGRATNAY
B R T R e R A0 BRI

AT mhRAAREMERR, FERETSAERHITEN .. RIERBNUE, NEXEAERES, AX
HPRPTEMRE . EEMEN AR HIBREERAYER

EATITERABRAE

bk BEMNEETHXBPRERZNINEEN=HIEF L #Hi%: 550029
gLt https://www.huaweicloud.com/

SASRRZ 01 (2024-10-31) WRIFRR © LARITERARBRAF


https://www.huaweicloud.com/

=EIEE GaussDB
15148 (9 FH_V2.0-3x) EE:

T DRI . c..eeeeeeeeeeereeereeeeeeereneseseaeseseaesesesesesesesesssssesesesssesesssesesessssesssesssssesesssesesssssesesssesssnsasasaes 1
11 BRI ... 1
TU1T BBEIZR oo eessses et seeennes 1
112 B et AR AR 1
1.3 STAE AL e 2
12 BEEHIMAIEL ..o esssss s sssss s ssssnsseees 2
T2 T BRI oA AR 2
12,2 (B P e AR 3
1,23 STEFRIZTTR ..o s sss s 4
2 I B TSI BT oot s s s bbb bR bbb anee 5
2.1 BESEEBETIAMEIR ..o e e 5
2.2 {FH GSQU IR TR BRI oo 8
2.3 (F ] DB C R TR BB ..o 10
24 B BB ERZRE R ... 14
PR DAL WL 2 25 O - OO 17
B TR ER e bbb bbb bR b e a e e R e R e bR e b e bR e nesee 19
BT R BHIEIE ..o 19
B3l R B BB TS T N oo e e e et 19
BUT.2 ZRIIIKIETR et 19
BT 3 BB ERETER A oot 20
B4 BUB D BIBIEEETR ..ot 20
B2 I IRERTINB oo e 21
B2 EEZREEZ ..o sssss s sss st 21
3200 OIKZR (BEER ) oo ssessssssss e sssssssssse e essssssms s eessssssmns s 21
3212 DK (DIRTFZR . FITK ) oo sssssssesssessssssssssssss s ssssss s ssssss e sssss s sssssseesssssssssesssoens 22
B2 1.3 IR BB oA 23
322 GIBREEE ..o 23
3221 SBEEIDER oo 23
B.2.2.2 MBZET IR e AR A 25
3223 FUZRITER oo ssssssss s 26
3.2.2.4 DRBRIFENIBVEAIITERERIM. .....oooveveeeeeeeee e eeeseseessssssesssssssesssssssssssssesssssssssssssssessssssssssssesssssssssssssssnsssssssnssssane 27
B.2.3 B IREEAITER oo AR 28

SZ#ihRAR 01 (2024-10-31) WRIERE © LEARITERARERAF i



=HUEZE GaussDB

g (9H_Vv2.0-3x) !
3.2.3.1 BUBEIIIRER oot 28
3.2.3.2 3R DML BTIHIE A c.oooeeveeeeeceeeeeeeseeeeseeeseesssssssssssssssssssssesssssssssssssesssssssssssssesssssssssssssssessssassssssssssssssssssssssssssssnne 29
3.3 D RERETIEIUA L oo seesssssss s ssssssss s ssssssn s ssssemms e eessesees 31
B30T DIIREIAY ..o sessesss s 31
33T D R R BEASEIAY oottt 31
33,12 I R RIS EI T oot 35
33,1201 PBE Bl EIAE oo eeeess e sssssss s sessss st 35
3.3.1.2.2 BB RTIRTEIRT oot 38
3.3.2 GIRERD | ettt 42
B4 DIIRFRITHEBETE ..o eessssss s s s s eeeesseries 45
BUAT FEIIER oo sssss s sss s 46
3.4.1.7 BB ERZEHTILIIR .o seessss s ssssss s ssssssss s ssss s sssss s sessss s s essssssnseee 46
3.4.1.2 [BFUZRIDIEXZRHTILITK ..coovooeeeeeeeeeeeeeeeeeeeeeeesssssseesssssssseessssssssssesessssssssssssssssseesesssssssessssssssssssssssssssssesssssssesssssssssene 46
BUA2 BHIBRITER oo ssss s s ARt 46
BB BTHRITER ..o 47
BUA A TETRIIER oo 48
BUA5 G EUITER oot 49
3.4.5.1 IBBEID EKZRIIENITR oo sssesssseeesssssssssssessssssssssssssssssssessssssssssssssssssessssssssssssessssssssessssssnsene 49
3.4.5.2 TFFUZRIIIRZEIFIEUIDR oo ssssssseeesssssss s sssss s ssssssss s sssss s ssssssessssssss s ssssseessssssseee 50
3468 BFEIIER oo 50
BUA.T7 FETIIIER oo sssss s AR 51
348 EEABTZITER oo 51
3.4.8.1 TFIIERKZREEABTZ DK oo esssssss s ssssss s ss s ssssss s sss s sssss s ss s sssssssaessssssnssessssoes 51
3.4.8.2 X8 LOCAl ZRB | BEABTEERT I IR oo sesssssssses s sssssssss s esssssssmesssessssessssessssssessseees 51
B4.9 IIIRERITITERE .o es st 52
3.4.10 P RERERG TETE/RTT P oo veveeeeeeeeeveeeeseesssssssessssssss s sssssss s sssssss s ssssssssessssssssessssssss s sssssssesssssssssessssssnsssssssees 52
R LI === =0 =1 == OO oo 52
3.4.10.2 LOCAl ZRB |9 B ETR/ARAT FH..ooooeeeeeeeeeeeeeeveeesssseessssssesessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssmsssssssssssnssnees 53
3.5 SRR ERGEAEIEDF X oo seeesseeessssesesssssesssssssessssssssssssssssssssssessssssessssssessssssssssssssesssssssssssssesssssnsssssssssessssnnsnes 53
35,1 D RERIEFEZRGEAE.....ooveeeeeeeeeeeeeeeeeeveeeseeeeeeeseseeseevssss s sssssessssssssssessssssssssessssessssseessssssssesssssssssessssssssseesssssssseneesoes 53
3.5.2 PDERFMFRIBE T ELEEH . .ooooooeooee v eeeesssseesssssssssessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 54
B TFHETIEE. ...oeeeeeeeereereeeres e ses s sessssessessssessesessessssessesassessssessessssessssessessesessessssessessssssesessesasse 57
B TRBEBIZEIRZRIEM..ooooeoeeoeeeeee oo sessssss s sessssm et sssssssmssssessssssssssmmsssssssssssessnes 57
4.7 TEREDIZEIRZRIEERIMEIR ....oooooeeeeeeeee e sessase s ssss s sssss s sssss s ss s sssssseesssssssssessssees 57
AT BBRSIRIREEN ..o s s 57
A4.1.0.2 TBRETHBIEIRSS R . ..o eeeveeesee s ss s ssssssseessssssssessssssnsssesssssnnnn 58
B2 TBETFBEDIZE ..ot 58
A.0.3 TRAED IEETEETIEIE oo ssss s sss s 59
4.1.3.1 GAUSSDB KEINEL 503 FRZ........ooeoeeeeeeeeeeee et ees s ss s s sessese s s sass s s sasssss s s snesssassaseasens 59
4.1.3.2 GAUSSDB KEIMEL R2 FIZN ...ttt ettt es s st s sss s ses s ssnaseasens 59
8.2 ASEOTE TEAEDIZE ..ot seee s s s e s s ses e e s e ses s essaeseseseeeseaeseseasesseasssseasesssasessesesenen 60
£.2.7 ASTOTE TBIT T oottt s et sa s ses st e st aes s s ees s se s eeeaeeaeeeesaseesesesaeseesesasseseseaeseeseeeas 60

SZ#ihRAR 01 (2024-10-31) WRIERE © LEARITERARERAF iii



=EEZE GaussDB

g (9H_Vv2.0-3x) !
B.3 USTOTE TFBEDIZE ... ssssss s sssss s s s s sssnseeeees 60
Z.3.1 USEOTE TS T oottt ettt ees st s s s s e et et s e s sas s e se et assastesseseassesesessastestassassasesssssessssassassassaseas 60
4.3.1.7 USLOrE 4FHESEMAG ..ooooooeceeeeee s ssssssss s ssssssss s s s 61
B30T EBFHEZTTR ..o sssss s 61
A.31T.2 TRBERIR oo ess e st 61
4.3.1.2 {FEFH USEOre HETMIRI ... ovvveeeeeeeeeeeceeee e ssssseeessssssssessesssssssessssssssesssssssssessessssssssssssssssssesssssssssessssssssssssssssssnns 61
4.3.1.3 USLOre BUBRIESERR ...oooooooeeeeeeeeseeeeeeseesesesss e ssssss s ssssssssesssssss s ssssss s ssssss e ssssss s sssss s ssssseesssssssseesssssssn 62
4.3.1.3.1 TEAFRE INIE_EA KN oot sa s 62
4.3.1.3.2 JEABREE fIlLFACLON TR/IN oo ssssssssss s sssssssss s essssssssasssessessssssssssasssssesees 62
B3 N33 GEITSEBIEE. ...ttt sttt sttt 63
B.3.1.3.8 TEERIIETIBE ..oovoeeoe oo eesveeesee s sssss s sssss s sssss st 63
4.3.1.3.5 FEABEEIEEREERIN oo esssessss s esssssss s sesesssssa s ssssssssnsssssesssssssssssns 63
B.3.2 TRMBFETN oot s AR 64
Z.3.2.T RELATION ...ttt ettt st a st st s s st st e s e st s s sas e et ssssass et et sasasaetstasasaetesasasaetessasaneas 64
4.3.2.1.1 PbRCR(Page base Row Consistency Read) Heap ZARZNETIR........coovvurmreennreenereeeeeiessssssssssessssssssssessnns 65
4.3.2.1.2 PBPCR HEap BIIVHEHLA.....oovoooeeeeeee e sevessssss s sssssssssss s ssssssssssss s ssssssssss e ssssssssssssseneeees 65
4.32.1.3 HEAP BRAVEETE. .....ooooeeeeeeeeeee oo eeesssse e ssss s ssss e 65
4.3.2.2 INAXecerrreeveeeeeeesseeseeeeeeseeessssssss e ssssssssssss s sssssssssss s ssssssssssss s sssssssssssss s ssssssssssssesessssssssssssssesssssssssssnsssseseee 66
4.3.2.2.1 RCR(Row Consistency Read) UB-tree ZRRZANETR. ......coooorveereeeeeeeeeeeeeeees st se s 66
4.3.2.2.2 RCR UB-tree BIDUEEMLE....oovvvvveeeeeeseeseeceseessseeess s sssssssss s ssssssssss s ssssssssss s ssssssssss s sssssssssssssssnees 66
4.3.2.2.3 UB-tr€E HEIHIEAIES.....ooeeee e sessse s ssssessssssesssssss s sssssessssssssssssssessssssesssssssessssnsessssns 67
4.3.2.2.4 UB-r€ TRAIEETE....oooeee oo ssese s sesssessssss s sssss s sssssesssss s ssss s sss s ssss s ssssesssss e ssssa s ssssess s sesssnen 68
4.3.2.3 UNGO.ceoeeeeeeeeeeseeeseeeeeeossssssseeeeeessssssssssssssssessssssssssssss s sssssssssss s sssssssssssa s sssssssssssssssessssssssmsssasssesssssssssssnsssseseees 69
4,323 [EEREREETE ... osss s sss s 69
4.3.2.3.2 STHLRIZRZER....oooooeeeeeeeeeeeeseseeee s 69
4.32.3.3 UNAO TIEIEETE.......ooeeeeeeeeeeee oo seess s ssssss s sssssss s ssssss s ssssss s ssssss s ssssssessssssssseessssssa s sssssseeesssnes 69
A.33 USEOTE TEZZREEY ....ooooooeeeeeeeee oo sess e esss e s e s sssensssesrens 69
B.3.3.T ZEZZARR oo AR 70
B.3.3.2 TBZB[ENIR oo 70
B34 TRIEIERES ..ot s 70
B34 TIEIBEI oooooooeeeee oo eeseesessssss s ssesssssss s seesssssssa s ssssssss s ssssesss s sssssssss s sssssssemssessssesssssssees 71
B.3.4.2 IREIZR ..o eeeeesssss s ssssssssss s sssssss e 73
4.3.4.3 [E] DROP/TRUNCATE. ....oocoioeeeereeeeeeeeesssssssesesssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssnsson 75
B35 BRI IR ..ot 83
4.3.6 B IUTIRRIZTENITEER oovvvooeoeeeceveeeee e sssssssessessssss s ssssssessssssssss s ssssss e ssssse s sssss s sesas s s sessssnsseesssssnnnn 86
4.3.6.1 SNAPSNOL 00 OLU....ouiieeieeeieirieise sttt bbbttt bt s s s se s s bbb s s s s s san st 86
4.3.6.1.1 :KEEZPAZE UNAO ZHAITIML....ovoeeeeeeeeeeeeseeeeeeeeeeeeeeessssssseeseesssessssssssssseessssssssssssssesssssssssssssssssssesessssssssssssssseseessseees 86
4.3.6.1.2 KEEFREZHEIE UNO ZEIEIKL.....ooooeoeeeeeeeeeeeeeeeseseeeeeeeveseesssessesesesssssssssssssessssssssssssssssssssssssssssssssssssssssssosees 87
4.3.6.2 STOTAQGE LOST BITO ..ottt ettt sttt ettt et sttt ettt bbbttt 87
4.3.6.3 ENLIE5S5HREE:"UBTreeSearch::read_page has conflict with recovery, please try again later"......... 88
5 FOreign Data WIaPPEI ... icieeeceeeecneeneeceesnesssesasessesssssssssssssssssssssssssssassasssssssssasssassassnes 90
BT IO AW .o eeeeeeeses e eeessesssssse s ssssssssss s sssssssssse s ssssssss s sssss e eesseeees 90

SCASRRZA 01 (2024-10-31) WRIXERE © EARTERARBRAE iv



=HUEZE GaussDB

g (9H_Vv2.0-3x) !
B IBEFE ...ttt sesess s ses s s s bbb bR bbb b bR R Rt s s R seberenes 92
B.T TBEEARAD ...oooooeeeeeeeee oottt 92
6.1.T IBEBIRAIIEIER ... sessss s sssss s ssss s ssss s sss st 92
6.1.2 IBIBRADIEIR ... eeesessssssssssssssssssssssss e esesesees 96
6.1.3 {8 SQL BRI LI TIBERARAD ..o seess s sssss s sessa e sesess s ssssssssseesssssssssessesees 102
6.1.4 (E TR SCIEIEIBEEE ... ssss s sssms s 103

SASRRAS 01 (2024-10-31) WRIERE © LEARITERARERAF v



=EEE GaussDB
15148 (9 FH_V2.0-3x) 1 YHERE

1 YICARE]

PIAREISERR ER R —FMSARAOMIIESR, MICMEZEN S BUEMmSh . SENE
EREIIZR, NARIBRMERX, (HOXHEREISiR CHEEIRISQLETRNE
18, HREFIRBLIR LIRS . MURESLIR LR FMESQLEFAITIEURER, &
FEFIIR.

1.1 2= IRE

1.1.1 #hA

SEYHRBEGHF IS EBIFIMT B EEFT T, MAIFSEEMH, tliESe
SEYHUIEIEEFICREATE TABLE ASIEE—H, AZiFEEYHINEIEE
NodeGroup8lliE,

1.1.2 {5

IEAET
o UESBUINE

CREATE MATERIALIZED VIEW [ view_name ] AS { query_block };

o RIFESMHRE

REFRESH MATERIALIZED VIEW [ view_name ];

o MIBRYIHALE

DROP MATERIALIZED VIEW [ view_name ];

o HTEYMHUIE

SELECT * FROM [ view_name J];

Nl

- R

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

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

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

- BXEMAARERERBNIE
gaussdb=# INSERT INTO t1 VALUES(3, 3);

- MEEMHEME SR
gaussdb=# REFRESH MATERIALIZED VIEW my;
REFRESH MATERIALIZED VIEW

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

-- R4 EARE
gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW

1.1.3 ZFFHMLYR

5% 5271}
o XKL, 2B IFNEIEEESCREATE TABLE ASIEG—H,
o BIEEEMHINETLUESES .
o TILEZEMHIELEIERS,
e #Fanalyze. explain,
ST 2
o LEYMIMEARZIFNodeGroup,
o  AOIXIYMLIREMIBMMIRIE, REFEEET.
295K

o CIRESYHMEMERRNERVGERMEDNLEEENX, EXFi/Enodegroups

W Ainstallation group.,

o EEYMLUIERIRIF . BIFTREPSEERINSRAIM, EMHRBIRENER
2K, FEIRUSEZE, BRI E.

1.2 IEEYHAE]

1.2.1 #fk

SEMHMENE B ET LR ENEERFT, FEAFFNITIES, R
PCREE—RISERAEENE. SEE0EMUIEARETBaESMTnE
Przisipsiv)y, BaIHAIEEIZIED(NSIFERIFEIEDEEUNION ALLIEG,
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1.2.2 EF
ARSI

o GIEIEEMIE
CREATE INCREMENTAL MATERIALIZED VIEW [ view_name ] AS { query_block };

o ZERIFMHRE

REFRESH MATERIALIZED VIEW [ view_name J;

o EERIFTMARE
REFRESH INCREMENTAL MATERIALIZED VIEW [ view_name J;

o RIBRMLALE

DROP MATERIALIZED VIEW [ view_name ];

o HEYMHUIE

SELECT * FROM [ view_name J;

ANl

-- EEHE

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

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

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

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

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

3| 3
(3 rows)

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

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

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

-~ HIERYCATE
gaussdb=# DROP MATERIALIZED VIEW mv;
DROP MATERIALIZED VIEW
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B,
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5| R NI TERUR RS i o
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B IhRE, HEIE—NMAMAR, FIAMARSBIAMER, HA3HIAME
FIREFR “EIRMZRS" B8R,

G- SNTRS
[ 12N0) © mEmEn [
AN R4S s rauh e — ]

BTk, BEHFLORERNE, ERHAEFES IAMBR” , (EE#HtE

RIAMARHITER . FERFHIERZIAMAEREAK .

FEEATPER “YRNERS” , BANZRS, TERRERE “HHE

127 IhRE, FEd “eIEER” IRHeEER, BRERINE, JEEE

PNEREEB1ERID, BIcEZERID, EEEHITODLMERFEIZEER
REEN, HEMZERID,

MAERRAS 01 (2024-10-31)
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e o o
x
+++++++++++++++++++++++++++++++
BxY=H IAZE TREEE
FraTAEE v || mEmEis - Q| #=m= v C @
BISD = #wS BREREE BAMERE = B
test == AES 256 — =3 B
oa: 240 = ENCRYPT_DECRYPT ==~ R

e. ALEMRIEARNESEIEEPERNERN, ZERBHEATZEREE
RSFE . LUEHITSIIREZRXNSQLEDR, MRERNSBEEAR
BrestfuliZ B &NAIENZER -

BCERER

B EnIasMERE RIS L

o HWHRIFE
BEINETERENTNEE:
export HUAWEI_KMS_INFO='iamUrl=https://iam {IT B }.myhuaweicloud.com/v3/auth/tokens,
iamUser={IAMA P}, iamPassword={|AMBFZ$H}, iamDomain={lk5+Z}, kmsProject={IRR}'
HEEA=EHER, aEaLABRE, FEN ‘BREIEY , IERITEFRR
UM, ZREARE EARESH: B, IAMAR&. kS8, 35, Bick
ATWEMNINEBID, FEREESA{TDDLMEH eI EZBEEN, FERZIEID,

2-1 EARSHFRINE
APIEIE @

O =X2ATHS, ANFESIREEXEE, E8snE X

IAMEFID

(== 0aedf76aa38025570f0dc014ed5a74c0 [T

JEilES Q

IFAD = HH = FRERE |=

# 5l
export HUAWEI_KMS_INFO='iamUrl=https://iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens,
iamUser=test_user, iamPassword=******** jamDomain=test_account, kmsProject=cn-north-4'

2.2 A gsql BRAFESEHRRE

17 SQL 15T
ERTATRISQLED 2RI, SMIRTSSRERME: SEEESAME. mEMER.

AGLSZERIPITRIENG, NENAERESEEREEE, SE=1MK: &R
DDLMEZ. {EFRDMLINER . BEMER.

B EREE, HET-CBHAREESHX
gsql -p PORT -d DATABASE -h HOST -U USER -W PASSWORD -r -C

SASRRAS 01 (2024-10-31) WRIERE © LEARITERARERAF 8
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FEEMEZIEMER, ZHERSZEERFFEEEH, MITAEER2EITZH0EX
EEEFEERIREY, BEURIE. ZEFEMAERSE: (FFAERE ) & “SqQL
2% > 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  SHGREL: EMEZTHAMRNE TITIREII TSE: KMSHRSS sttt =18
IDo

KEY_PATH7R=#l: https://kms.cn-north-4.myhuaweicloud.com/
v1.0/0b59929e8100268a2f22c01429802728/kms/9a262917-8b31-41af-a1e0-
a53235f32de9

EXFIEA

5Z5AH F—EENTEZENE , ¥ M5 ES2E: (FAERE) P “SQLeE >
SQLiEj% > CREATE COLUMN ENCRYPTION KEY” &,

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

ENINZER
KB, BB EIEEFRFnamefcredit_card AINZ%

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

XN R TEAMIRIE

- EIIERBANEIE.

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

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

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

+ +

1| joe | 6217986500001288393

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

-- [AFRFIEIEFIINZT,

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

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

ALTER TABLE

- NRZZRHEREZRER.

gaussdb=# SELECT * FROM gs_client_global_keys;

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

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

SASRRAS 01 (2024-10-31) WRIERE © LEARITERARERAF 9
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+IR6

(1 rows)

- NEGERHERFTIZHRER.

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

column_key_name | column_key_distributed_id | global_key_id | key_owner

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

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

iBTERTER

-- MERINZR o
gaussdb=# DROP TABLE creditcard_info;
DROP TABLE

-- MBRFI=R o
gaussdb=# DROP COLUMN ENCRYPTION KEY cek1;
DROP COLUMN ENCRYPTION KEY

-- IBRE=ER.

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

-

2.3 {§EF JDBC #{FESEIERE

SREY JDBC IKXzhEl
1. ZREUDBCIRzNEL, JDBCIKEMIRENK(ERAS%E ( Fkisrm ) F “ NAREFFAH

12 > EFIDBCHER™ &5,

BAHIRES E/9)DBCIRENE S gsjdbed.jar. opengaussjdbc.jar. gscejdbc.jars
- gsjdbcd.jar: £FEZH “org.postgresql.Driver” , HEEEEZAIurlBIZA

“jdbc:postgresgl” o

- opengaussjdbc.jar: F3EEZH “com.huawei.opengauss.jdbc.Driver”

FEiEZERurlgiggn “jdbc:opengauss”

- gscejdbejar ( BRIXSIFEUlerOSEIER S ) © EX&N
“ com.huawei.gaussdbjdbc Driver” , ¥UEESEENIurlFiZs

“jdbc:gaussdb” , BEIH=HET ﬁﬁﬁlttﬂEE}J@o
2. BECELD_LIBRARY_PATH

B&In=FRIDBCRIERY, SELIREWNET=LD_LIBRARY_PATH,

, R

- {#Fdgscejdbc. JarHEz}J@ED‘, gscejdbcjariRoh B P ESEHIEET ENKIES

Bl WEIIRET, FHEFRESIREEEEREERIRHRINE o

- {#Fopengaussjdbc.jargkgsjdbc4.jarf, FEEFRIEREESZHGaussDB-
Kernel HUREIRAS IRIERFIRAS_64bit_libpq.tar.gzRYE46EMEIEZIE

ﬁ,—ﬁ—\E

EBF, FHEIbXGXRFEBRIZER, HNINZELD_LIBRARY_PATHIRIEZ S

Fo

SASRRZS 01 (2024-10-31) WRIERE © LEARITERARERAF
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H4T SQL iR

A EE

2B SEA)IDBCIKIBATHEES System.loadLibraryfR, LAKRIFEES
= LD_LIBRARY_PATHHRSE—{LFCERASHES IR, BIUEFRMZBFRE
NEETKREFRIER . HERTHRZIEE]ava library.path, FTES
LD_LIBRARY_PATHRISE—L5cIZ R FIF—E

{§gscejdbc.jarfd, jvminFiclassFBEERIRR ZAlbstdc++EE, HFBZESN
gscejdbcjara BaiE N ESHIBREARTRIEIESE ( BiElibstdc++ZE ) FIFAPIRERN
LD_LIBRARY_PATHIRR T . MRKIFESME RAERAARILE, NENRIZ T2
KiiZE, BXARRBRIeIERE#FEA,

ERTEDRISQLIERIZAI, BIRRESHEIRMNER: EEME. BEEMR.

AGLSERIPITRIES, NENAERESEEEEE, S8E=1MK: &R
DDLMEZ. {EFRDMLINER . BEMER.

IDBCHA PSSR F—ERIEDESE (FFRiER ) b “NRAREFRFLKHE
> ZEFIDBCHER” BT,

o ETHIEEEESH
enable_ce: StringZs8!, Hrhenable_ce=0FRRAHBEESTX, enable_ce=1
BRI ESEEEREAREN.

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

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

// gscejdbcjar: E2EZ 7 “com.huawei.gaussdb.jdbc.Driver” , HiEEEEZEAIurlFiZEs “jdbc:gaussdb”

public static void main(String[] args) {
/] IKEhE .
String driver = "com.huawei.gaussdb.jdbc.Driver";
/] BIREEZBATT . enable_ce=1FR R IFESEFETDEREEN.
String sourceURL = "jdbc:gaussdb://127.0.0.1:8000/postgres?enable_ce=1";
/] TEIFEZSEUSER, PASSWORDS BIFE B EZ %48,
String username = System.getenv("USER");
String passwd = System.getenv("PASSWORD");
Connection conn = null;
try {
/1 DNE3RZN
Class.forName(driver);
/] BUEERE
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
/] BIEEENR

Statement stmt = conn.createStatement();

/] EXZEFinEZ5H

/] KEY_PATHIEZ(iBESE: (FFA&IER )  “SQLE&E > SQLIBiL > CREATE CLIENT MASTER KEY”
=]

/] ER=IHET, KEY_PATHHREFEAIBIDSZEID, THESMEBENBITIRENZIRID, BEM
EBENBNEREIRE D

int rc = stmt.executeUpdate("CREATE CLIENT MASTER KEY ImgCMK1 WITH ( KEY_STORE =
huawei_kms , KEY_PATH = 'https://kms.cn-north-4.myhuaweicloud.com/
v1.0/00000000000000000000000000000000/kms/00000000-0000-0000-0000-00000000000",
ALGORITHM = AES_256);");

/] 'XBIMZ2%58

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

/] BUEEINZZR

SHSRRZS 01 (2024-10-31) WRINERE © ARITERARBIRAE 11
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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));");

/] FBNEE

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

/] BEEINEZER

ResultSet rs = null;

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

/] WBRINEZ

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

[/ BBRFIINZEESH

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

/1 HIERE Fis 2R

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

/] RIFEDIIR

stmt.close();

[ K&z

conn.close();

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

return;
}
}
(MERIY::
[ X ]| ERIDBURMFESEIEER, — M EEEEENKRNN—ERE, B, FELER
EORESEIPR,

[ #8iX ] {FRIDBOGRERSEIRER, AEconnectionI B SE EFIEETE, HEFiRER
isvalidJ5i&fRiEconnectionBEBiF B X BEHNESEEHIE, WINEEFRIESH
refreshClientEncryption31 (BUAEN1), EREFIHRIEESSEIETST,
refreshClientEncryptionZ2#a LUK E 0,

AR isValid I iERIFEEF A

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

/] FTEB I conn2rh 82 Fim A

/] conn BT BRisValidRIZFER, Rlsfconnl Z4ER
try {
if (!conn1.isValid(60)) {
System.out.println("isValid Failed for connection 1");

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

PITESHEE RS

IR TR E O PgConnectionZEBUFEMRZIEL, LN ESHIBENEZSEER
MOHITRER . B RIREIEEN(E, @idschema.table.columnikZElfiE X3S N AT
HiIREIERIAEIESEE,

MH%RAS 01 (2024-10-31) WA © EARTERABIRAE 12
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K 2-1 #t® org.postgresql.jdbc.PgConnection EEE
HiE#& IR[EHESEE Z#FIDBC 4

decryptData(String ClientLogicDecryptResul | Yes
ciphertext, Integer len, String | t
schema, String table, String

column)
SENHBE:
e ciphertext
BEREIE.
e len
BNKE, SBE/NTFEREXRER, BERM,
e schema
INZ5ErEschemaZ iR
e table
Nzl prfEtable B iR
e column
INZEFIR/EcolumniZFR.
(1] %88

TIAS T LRE RN, BREE:
o EBEXKENSWIFEXK,
e schema.table.columnigEEMINZET . EHEIREIMIBEAIINZZSIRIRIAEIESSEY

K 2-2 #18 org.postgresql.jdbc.clientlogic.ClientLogicDecryptResult ERE{1E

BiE#& IREIESE | @k 1FIDBC4
i

isFailed() Boolean RERBRW, HRM | Yes
R[] True, HMIRE]
False,

getErrMsg() String REEIRER Yes

getPlaintext() String SRENARZZ S RYAAS o Yes

getPlaintextSize() | Integer SRENE 2 IR RYRES S Yes
E.

getOriginalType() | String SREVINZZIRIEIAEARE | Yes
£l

[ BEAEESERE . BERBSEHMAREENG, IERZEONEHITHRE
import org.postgresql.jdbc.PgConnection;
import org.postgresql.jdbc.clientlogic.ClientLogicDecryptResult;

SHSRRZS 01 (2024-10-31) WRINERE © ARITERARBIRAE 13
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/] connEETSIERE
// FERZEZSPgConnectionfidecryptDataf5 AR B HITHER:, BILFIBFREMENZZXHIEREINZES, FiRE
HFaHUESEE
ClientLogicDecryptResult decrypt_res = null;
decrypt_res = ((PgConnection)conn).decryptData(ciphertext, ciphertext.length(), schemaname_str,
tablename_str, colname_str);
/| MBEIREIEREBERINEGSE, KWARBUREESR, MINRESHAN R KEMFEIAEIEZEE
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()));

HATINZERAVFRE SQL BT

// R ConnectionddprepareStatement /5 £ LI FRIFBEDITR o

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

pstmt.setint(1, 2);

pstmt.setString(2, "joy");

pstmt.setString(3, "6219985678349800033");

// VF8PreparedStatementfiexecuteUpdate 5 iEMATIERIFESQLIEE .

int rowcount = pstmt.executeUpdate();

// VAF3PreparedStatementficlose /5 & X AFRRFIBEANTR

pstmt.close();

HRATINERAOHE IR F

// VFBConnectionAYprepareStatement /5 X B iETRIRIFE DR o
Connection conn = DriverManager.getConnection("url","user","password");
PreparedStatement pstmt = conn.prepareStatement("INSERT INTO creditcard_info (id_number, name,
credit_card) VALUES (?2,2,2)");
/! SRR setshorti@ B, LURIMaddBatchifiAiZSIgE=tE .
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();

}

// VAFBPreparedStatementfexecuteBatch 75 EHATHIAME .
int[] rowcount = pstmt.executeBatch();

// FAFPreparedStatementficlosef5iE X AFRZE AT
pstmt.close();

2.4 BcEMRZE1ERE

RZEMIREIS

/\—

MEZEHUAWEI_KMS_INFOFREESEIRMER, BNERINTRELR:

1. ‘“EII HIMETS: [FRBSEEEN, BdexportinsSiRENIETSE; (FH
71:, Bl@idunsetip SR IBIMET =, 1ZH EZHRIERZHETSESICRERE
B, B EAH RS eEAIDBCEO N connectionEIZS EH TR E .

2. EEHEMMETSE: ENAREREABG, BREEORENETE, FEY%R
*Ellzl = IZETWJ&DT :

a. C/C++: setenv(name, value),

b. Go: os.Setenv(name, value),
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C. javaEAZHHREHERIMETE, (SZHFBid)DBGEMIREconnectioni&
BB,

SR RIR S RSO IRIE

gz

$IR2

SEIRERINEATEREIERSH, NBREERAERRS, THERE
K= 5= ARSI httpsiEZAIEIER, AEE CAIEBIIEEARS S=AIGEE. 79
Itt, FIEMEECAILS, WRKERE, BAFRIEERRSNSMD . BESZNT:

HLRHTIGET, FSENETEPIBINN TS
export HUAWEI_KMS_INFO="Elfth£%§, iamCaCert=1&12/IAMAICAIER 314, kmsCaCert=§&12/KMSHICAIFHZ
o

REBO NS IS B oI TEMULXTAAICAIER, FHEMITBSEINEE. =R, B
https://www.ssleye.com/ssltool/certs_down.htmIFHRZ kbt i2t B T CAIE
PBHIINEE, (BRI MEFRFERIBSMK, SHCAEBLEEZFER. LA,
BRI SR FHCAIED . THAWUT:

A EE

FFEeA )EArestfuliZz IGIAZEARIRSS , JFNEN LR ANZOXINAYurlES, T2
B§Eﬁ$@2¢ﬂ’\]9&ﬂﬂlﬁﬁ, EREMEERUIBR T, NSz RERMB TECA
iEH.

BMAEE: NGRS, EEARBEFR, DMAIAMIRSAIHE: : iam.cn-
north-4.myhuaweicloud.com/v3/auth/tokens5KMSHIIEZ : kms.cn-
north-4.myhuaweicloud.com/v1.0,

BHIES: ABAANERGE, HEISSLEZEXER, PEESLINES, SEHE
AEFIEBAE.

&« & Elam.cn-north-4.myhuawefcIoucl.c:om,!vﬂ,n’authftokens
["error_msg”: "Incorrect ISM authentication information: xz—auth—token not found®, "error_code”

= c #@ iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens

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

8 E=EEEel »
& Cookie FIRREERE 3
£ FEEE 4

SCHSRRZS 01 (2024-10-31) WRIERE © ARITERARBIRAE 15


https://www.ssleye.com/ssltool/certs_down.html

=HUEZE GaussDB

g (HH_Vv2.0-3x) 2 REESEEEN
« & #@ iam.cn-north-4.myhuaweicloud.com/v3/auth/tokens
{"error_meg”: "l & et %  th-token not found”, “error_code”

iam.cn-narth-4.myhuaweicloud.com

B EEEReN
et R ER (RNEESEH+E

5) Feiktt, TEEEE

B iHEH Ex

£E3 SHIER: HIEPEERHE, ARSEIIEBHARSEK, FNNFEHZN LR
IEBEIE, EFZEPHBESE, EUEREMIERXYE, BIFRIIFEANERN
o
IFREEFE: *.cn-north-4.myhuaweicloud.com
=SLEEC) | FEEED)
WEREREE

GlobalSign

¥ GlobalSign RS4 OV 55L CA 2018

*cn-north-4myhuaweicloud.com

IERFE

= GlobalSign RSA OV 551 CA 2018
-

b=

EFIS

IHEEEE
FaE

0

FEF -

FiE

SHX)...

S$BA ST BSHAGES HEEMAN, HERE LRS-,
s
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2.5 BESSRRE/ FiEdiE

ESSTIFRH/FMEERE, HalhRARRS24F5sqlf0plpgsqlmiiE S . HFESSIFFE
TP OB I TREY FEIIE AP R TR, FhEEFIEEESTX A

E /T EERSE (FRIEE ) T BREENEE B TR

o

BSEEEEITREFEEERE RS gs_encrypted_proc, BFFESHIREIRY
[RIGEIESEEY

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

BIEHPITIE R INES IR/ F a2

SER1
SER2

£R4

+IR5

BIEER, FMLRESEEMAgsqURFESEIRRE
BIENNER

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

HNEE .

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

BIZRESIFESHFEEN.

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

CREATE FUNCTION

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

BEGIN

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

END; $$

LANGUAGE plpgsql;

CREATE FUNCTION

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

gaussdb=# SELECT f_encrypt_in_plpgsql('Avi', val2=>'1234567890123456');
f_encrypt_in_plpgsql
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1. RE/EFEIREDR “‘HTHSEEED” PRNERRENTIRTRTE, EIRE/FiEd
EPRIRS . JIBTREECIEMBRAM, BASHAEATES. JIBsSLMHISRER.

2. REYFEIESD “WTSEIDIESD” RSIFEXECUTE 'query' FaE B EMZEHEIRE

o

3. 7EZRETURNS. INFIOUTHIZS#F, AIFESERMZBIIENZRBSH , RRSHER
ERRIBHIRED, (BLpREBARE,

4. EEKBEOP, ddbe_output.print_line() FERSBIHITENHHAEOASMEZIRE, B
FhNZR g E S B R s R AR M R IR B E L B T S TED B iZ SRS B BN E -

5. :é;%ﬁ#&m%léﬂz/ﬁﬁ%iiﬁﬂ’gLANGUAGERﬁ?%SQL%Dplpgsql, AZIECHAVAZS E I EiE

Ho

6. AHFEFRE/FEIEPHRITEMERNETIRRE/FiETRE.

7. HBIRAAFRZHFdefault. DECLARER AT EMWMFEOANE, BAZIFXIDECLAREFAIIREIE
HITHER, BPALUERITREESBEANSH. BiES8RREBER.

8. A X¥Fgs_dumpXtis R nZFIaYfunction#TED o
9. ATIFERYFHEIIEFOIERA.
10. IZhR A SR E FEILIEA SISMASE .

1. B AT AR TR R plpgsqUE SINEEHTE N, WFEEEHAEE3|S
AYCREATE FUNCTION AS ‘iEjx={K', TJLAFICREATE FUNCTION AS $$iERER$SL
=

12. AR ESEHEENRE/FEIRETRHITERINIETIE X ARE, SEMEIENER, K
=g, BFRITREERERSIR, ERimIEFIMESTERMES, SHAERES
AR RIFE PRI BT EF A B LAHZI AN R .

13. FZIHERAESHIESR ( byteawithoutorderwithequalcol. byteawithoutordercol
_byteawithoutorderwithequalcol. _byteawithoutordercol ) B R EFITEEIIIE,

14. BSREERCEBMNZEZRE, FIHROIAHEITIERLER, WRETURN [SETOF]
RECORD, AJLAMERIREIAFAERITTRELEREM, WIRETURN TABLE(columnname
typenamel,...]) o

15. BETIFRHELEINZE RETSERFKERgs_encrypted_procRif NS HT M AIINZEFIHI
oid, EIttMiFEREERRZXTRSFESHRELR, TEEHCIEESRE.
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vs)

X

R

AEBESD KREAMIEEHR MMTMRENEIESRT “E0mn” 11 =48
2" HR, 9731 ETLUS S XRER DEITRSAEIRE, 828X RE, L4UR
PR&EIZFTSHE .

3.1 KEEHUERE

3.1.1 XE=E8lREES=ENE

EEGMERIEENH SR IKAIERZ RSN, MEFEMRESHENETEKR.

BEZSHEAGnS . EIEZHEFIRLRERI20SFHEE, HESENRIIAIMB. GB

TFHRRERIARITBS, EALEREANE. HESHUNENERT, BEEE

R4 (DBMS ) EHIETN. MESESHIEH TESHER, EN LEREIERFRE
PSS B RIS ERzHS

RISk, ATEEEASEE (Divide and Conquer ) BRIFE
AR AREE, EE AR SIE— N SRS R st B S HFERIAE
HFIEER, BIEFEES S O FORE ST R B EERR, =i
SRR ERFRRESH . NTASEMIEGS, MIEERMRIEIRHGT 9
SagbiR” B EISK, BHBIERIR RS AR TR S N R BRI, 1
S XUEHMBIE EEEREIUBIOSIE, SR AR AT T4, R
FHIRIOSIE. SHALR,

3.1.2 ROEFEA

FPXIEAK (Table-Partitioning ) IBITEIEE KR E RS INEBIE LIHD AEN.
EZEEZEST (HX) , ERINEPXNERESD. TESEOREEEEID
SAMEE, AeigitFPEITSXEE (Partition Key ) HURRIEFISUBIENS X,
NmBRERIRERITARNESEE, EBEARNS X EFHA#H{TDDL. DMLIZ
. NEFEBRNAERE, EOXEARFEGUTR=ANSHEEES:

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

2. BEEHESEENHARRERIN: BEDMLIES . DDLESHAL=AIEESS
M, EX—EXEESLUREEERITO KNS TRBESZ. flal, #EE
?‘%ﬂﬁ)@i I RERE, ERRESXETHIREL. PXEHFEHER
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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 $IRD KEHKMML

PRENHIEER S ENSBEEERNEN S XiEH TS EEans, flin—kKUB
IMonth{ERS XEEHIE, WE3-1FR, WRUEEXRNAIZITEREHUESAD
FREERIHUE (Full Table Scan) , WMRLAREFAS XBEEFNRIHZE, BBALAEREREHN
SRIEESBMAR AT X, BEANEIESRAERNEERKNH SR EEET,
SRR R RAERLRA 2B IFEIRRAINER, E3-2FR.

3-1 PXFTBIE

202101
202102
202103
202101
202102
202103
202101

202102

o oe = & fn e B kA =
= I o m m o o m

202103

E 3-2 S REETHIE

' EFTEH Partition Pruning

select * from T
where month = 202101"

EFARE

moe = @ o A L R e
- I o MmO o0 m ¥

3.14 HiEo XizHETE

/' ?

~__ .

202101

202102

202102

202101

202102

202103

202101

202102

202102

4
/?

z
—* s

8

\3
[:]
)

202101
202101

202101

202102

202102

202102

202103
202103

202103

partl

part2

part3

select * from T

where month

202101
202101

202101

202102
202102

202102

202102
202103
202103

= 202101

\fﬁEﬂHﬁ

PDEREFARSIEIEEDERABIE ( Data Life Cycle Management, DLM ) 127 RiE

MRS, #REGEREER —HRTEMENZE MERSw P EEIUENITEN
SHSRRZS 01 (2024-10-31) WRINERE © ARITERARBIRAE 20
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1R (H_V2.0-3x) 3 pX*E

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

X% ( Partitioned Table ) IEERT RAXNEHIBEABTIZBOXE. URESSXEE
99 XREEIFHITIZET D . NEIESXBAERER—FKES X ( horizontal
partition ) D XKEEH N . S XEIEE T EIEENBEFAIMLRE. oI SRS B

t, HEPTREFEASHIENSINBEERA. 2XAFEER. R5IF0R5IALR
FMPNAENIES, FXEHIREII RIS EERBARIR ER R L TEES
18, GaussDBIRMHTEEMNS XFKEEMY E, IBEARUSZSENE R, AFHPKX
RIGHISLI T2 HEIRERSSLI, MEAFPERSERN, EiS L FaILATELES
XEMUEEUBHIT IR, THEEEZANYHNNBEEFEN .. KBRS
GaussDBH XERHEALSMN AT LN A EEFNE:

1. DEREAES: NRSXHEMESLER, NMEDXERAICatalogfFEH AR
PIEBXI RLERIE

2. DXRE: NDXRIGSHIIEARERMR, NMESHD KRN TIINAFHELL
NAESA RIS T RFOR -

3.2.1 EXHE

3.2.1.1 9XFE

(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

1 t1_hashA—1MpXFE, 9XEE ghash:
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"

STRERA 01 (2024-10-31) IR © ERRBRABRAT 21
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¥R (9R_V2.0-3.x) 3 HRE
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

--Bif)t1_hash$ XE

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 9 (PRFER. FoX)

PREPELFMREFEHIENZ, MRAentryiBERIFEpg_partitiondh, ENFHXAY
parentid{ERSMEREXE D X B3R Epg_classkHHoid5! .

B1: t1_hashh— D 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

)

--Bift1_hash{y X E
gaussdb=# SELECT oid, relname, parttype FROM pg_class WHERE relname = 't1_hash’;
oid | relname | parttype
+ +
16685 | t1_hash | p
(1 row)

-t _hashlIH KIEE
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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1tttEm (S5 V2.0-3x)

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

3.2.1.3 P X

DEEH-ESMIERN, 5XBEESESYNS XITEESE—ERE—THRE

NP,

BEERERNEIIPARTITION BYiEGIEE:

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

A

SEED RFFFIRD KERFRS 1650 KR, EftoKEIZF1IIDKE,

3.2.2 9 XRRE

P XERE(FEADDLEA R EEGATEITPARTITION BYIEGIIELISE, HDXEI&E

RTIED

XRPEEAI S X ARG . ERAIDXEREEETFMAAIRange>

X. EFIREHFIREAIHashD X . EFHIERERILIstTIRDX:

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

3.2.2.1 BRSPS KX

X, SEES X EEFRS T NAID XEE,

( Range Partition ) IRIEAE NS XEMN D XEBIEEESEIEMEIEIS
BEELRE4E ( Date. Time

Stamp ) {REIEZSEPER . SCESXEHRMMEEER, REMT:
1. VALUES LESS THANE9IEERE
SFFMARZEVALUE LESS THANHIIEEZET,, SEEO XERBIISXBESHIF16

s

YD KRBT :
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'

)

-5 IRl

gaufdjt:f# DROP TABLE range_sales;

Hrfdate_2020025%7<202052BRI9D X, ¥EE0XEEM202062281H
FI20205F2B29HAYEUE

BN O XEBE—1VALUES LESSF4), AFEESXMNIFEE LR, XFsk
EFzo KEIMEAEEIGSRNE T— 12X . BRE—1HXI, EPK
#HEBHEI—1N2 XAIVALUES LESSFAIEERRX TR, IUARES X

——— —

MAERRAS 01 (2024-10-31)
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EMMAXVALUEREE, MAXVALUERT— M EITIRE, BEHIFESTHAKX
B OTEMTREE, 8FETE.

- B XEERAIA0T:
gaussdb=# CREATE TABLE range_sales_with_multiple_keys
(
cl INT4 NOT NULL,
c2 INT4 NOT NULL,
c3 CHAR(1)
)
PARTITION BY RANGE (c1,c2)
(
PARTITION p1 VALUES LESS THAN (10,10),
PARTITION p2 VALUES LESS THAN (10,20),
PARTITION p3 VALUES LESS THAN (20,10)
)
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,5,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,20,'a');
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(9,21,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,5,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,15,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,20,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(10,21,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,5,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,20,'a");
gaussdb=# INSERT INTO range_sales_with_multiple_keys VALUES(11,21,'a");

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

10| 5] a
(4 rows)

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

S T S

10]15|a

(1 row)

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

S T S

10120 a

10]21]a

1] 5]|a

11]20]a

11]21]a

(5 rows)

- BRI
gaussdb=# DROP TABLE range_sales_with_multiple_keys;
[MERY Y
235 XAV KA T :
1. N\E—FIFIREE.
. WRBARESRINTF O X ERIFNIAFE, WEEEAN.
|

3. MRBEANNSRPIFT AR EETIRNAFRE, NEEBEANMEN TS5 X T—
SIAFERIRN

. INEIBENSFEIATF O X LE5ANRE, MR T— N RTHR.
2.  START ENDiEERER
FTFMAEIZSTART ENDIEEIET, SEES KRS XBRELIF1F,

N

I
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3.222 IEHBPKX

REIENT
-- BliEER=E
gaussdb=# CREATE TABLESPACE startend_tbs1 LOCATION '/home/omm/startend_tbs1';
gaussdb=# CREATE TABLESPACE startend_tbs2 LOCATION '/home/omm/startend_tbs2';
gaussdb=# CREATE TABLESPACE startend_tbs3 LOCATION '/home/omm/startend_tbs3';
gaussdb=# CREATE TABLESPACE startend_tbs4 LOCATION '/home/omm/startend_tbs4';
-- BlEElEATschema
gaussdb=# CREATE SCHEMA tpcds;
gaussdb=# SET CURRENT_SCHEMA TO tpcds;
- BIEBEDXE, PXERintegerEE
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;

- BEDKXEFER

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)

-- EHERA

gaussdb=# DROP TABLE tpcds.startend_pt;
DROP TABLE

gaussdb=# DROP SCHEMA tpcds;

DROP SCHEMA

272X (Hash Partition ) EFX S XBFERIREELISHIRMSNRIS X, FHN
FEIENGaussDBREIRFHE L, TS XEBIEEEAEF ( no data skew ) 155
BEBEZRESX2ZEMI 95T, FoXAKNARBERE., BtIEES X 2L
XEIS S HEIENIEES . BEPXEETES XKN—MISTERIER A,
NHEHES XNEIEAR DR EIESREEEND XER, REIT:

gaussdb=# CREATE TABLE bmsql_order_line (

T,

ol_w_id INTEGER NOT NULL,
ol _d_id INTEGER NOT NULL,
ol_o_id INTEGER NOT NULL,
ol_number INTEGER NOT NULL,
ol i_id INTEGER NOT NULL,

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

)
—-FREEEN 100D S X
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PARTITION BY HASH(ol_d_id)

(
PARTITION pO,
PARTITION p1,
PARTITION p2,

PARTITION p99
)

LiRBIFF, bmsql_order_lineRfJol_d_idi#1T 7S X, ol_d_idFIE—Nidentifierd
FREMHY, ABHATENESRERE—MFEHE LIIX D, FRIEH D XERIEK
SHEF T RGIENZ— MR AIBEANEE, BECEMES XL, RTMEHEDX
EeAIZHRENR (E—. BN NMEEEES ) , REEIEES XD XEEN T
SIS X, ENEEBREEN D XIEESDS, B T7ToXERNZA M.

3.2.23 FEHS K

FIZR53X ( List Partition ) BESEE SN2 KAMEAPAD XBIEEBRIEIIRKE
ESITAMIIREIRI DX . FUZRD KAMABET I LALME S X(ES I EEHITH
X, AILAEFFIAERAIEIREHTHEMER . X FREXEFIRFRID X
{8, BTLMERRGADX ( DEFAULT ) REHTEIRIRT, XA RIRSENTDE D
DERATEHASEMEIR. THIIT:

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)

)

BRI
gaussdb=# DROP TABLE bmsql_order _line;

LRGIFFZEEE BRI HR D XAIPIFEEM, EETol d_iddliliTo X, BREFList
PXPEZEIol_d_idRIRIEEEESEEHITIRE, FEFIRPIIEMESHAPIDX
( DEFAULT ) ., 1ELEISH DX, ListFlRS XXIo KERIRTIEMEELF, FERSRMR
HRREFETERID XS, ERUNRIIRERSHED XEXETERM, ZIERT
i&ﬁiﬁfﬁHashﬂéiﬁﬁlXo List. Hashf KIEEERRMIET R . AMEXAVEIEEHITH
LHFNAR,

A R

RS XD XEBRZSZIF165 ., RS XBEN 15, FoXENBTListTIZFRFHY
Eﬁéiigxﬁizwuma; MBS XBENRZY, FHXENBIListFIFRPAINEME
FBNULLE.,
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3.2.2.4 SSRGS NEERIIERERIT

E£GaussDBIIZELHIA, £ XEFFIEAVENILIEZIZEELIES XERIEINS XERAER
DT, EMNEBR LD XEIFSHIEIEBATFETESM: (1) heap-insertEEIH
A+ (2) partition-routing> XEEHFNERS , HAheapEFIHN R tuple NFEXT
heapZRIBEHBIZE P E BRSO XEFLR, Mo XBAIED RS XEEREItuple
TCERIBE A XS Mz partRelAYa)R
E LT EARIBEAN A BIME ST
1. pXFEEFRHeapHIEA:
a. BFRERIEMRKL
b. heap#iEiEAN
c. ZEsliEAbuild{fiit (H=3])
2. PXESXIEH:
a. EHEREXZIEMNK
. BRAEERM, SiESXEpartRelGRFE. HiEH0EREGEBIBEFHE
(1 #88

A XEEREFEEE XKHIBEENELZINSERTIEDRIL, UPDATERSHNEEATERK
XN EEHAYTTHE T DELETERFPAEBATINSERT, B AN RINSERTIEDIZRE
%,

AR KBRS X EINER3-1 Pk :

b

% 3-1 BRHREIX2iE

PXBH BREEE SCHIEIAIEA

BEISX (Range O(logN) HF "4 binary-search3LI
Partition )

[AfE3X (Interval O(logN) HF 49 binary-search=CIj
Partition )

&2 X (Hash- o(1) HTF key-partOidia 7 &=L
Partition )

IS X ( List- o(1) HTFkey-partOidia 7 &L
Partition )

A EE

2 XERANEEWIEZERESASIRETAN S XBITEERES XAETE, 8EkIE

P XFTXERD PEIMEINAITFFE, XED FHEEREEIBESA LB AMEERAF IR

FERCPULLBRE . RTE . ME/AFNLRAERX, BEYULAEEIAN:

o x86RSZEIFE T XEMBLLEBERIS A MEESERE10%LIA .

e ARMIRSZ2BIFH=TH20%, iERXx86FIARMISEIMEALISMESHNETERRENX
BEgin-memoryit &g iFE, Eimx86{RRCPUIEEIZIS S IERE D FRRILT

armo,
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3.2.3 o XEXRFEH

3.2.3.1 glEoXE

BlESXE

HFSQLESINALGRAFIRESHEM, SQUERMHEELLEZ:, PREREFEML, SX
FHCETLIBRRERGIFS KERNEM ESRoXEN, FEitbHs KRS XS
O LAE R 2% EEIES X FCREATE TABLEIEEG#1TH EPARTITION BYiEG@ERS,
BIFHEES XHEXHN=1MZITX:

1. DXEE (partType ) : A XEAIDXEEE, SBIFBRANGE/INTERVAL/
LIST/HASH,

2. X% (partkey) : AP RENSXF, BEIRANGE/LIST XSS (R
#Bi316%1 ) DX, HASHOX RZiFE5|9X,

3. ﬁ%iﬁiﬁ (partExpr) : AP XREFRSXESLN, BIEESD KAIXIN
ER %o

X=E S EETTEERFIEDNPartition By ClauseFa AL, PARTITION BY

partType (partKey) ( partExprl,partExpr]--) o B0 :
CREATE TABLE [ IF NOT EXISTS ] partition_table_name

[ /* ZEPD R T EEXRAICreate 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 ]
[* BESKIGE */
PARTITION BY RANGE (partKey) [ INTERVAL (‘interval_expr') [ STORE IN (tablespace_name [, ...1) 11 (
partition_start_end_item [, ... ]
partition_less_then_item [, ... ]

)
[* SRS XIGR */
PARTITION BY LIST (partKey)

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

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

)

[* FBIX A REATERS */

[ { ENABLE | DISABLE } ROW MOVEMENT J;

HAEEIER :

. Range/Listp XEREAZIF161 9D X#E, Hashp KRIFH IO XE,

2. FRRIEHHEXI, PXBIEEEATE, SUDMLUEAISHTIRELGIE, E—HF
4h: Range X FE N EMAXVALUES X /Listy XEE N EDEFAULTH X

3. DREEAEI0485754, AILIBERIDUSIHRAGFTR. EDXEENS
%ﬁ&?éﬁqﬂi#ﬁﬁ%m, TINRFRIERE, —MRITENERMS AR KEGE
13200,
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EBlsXEHE
2 XRMND XIBXAIE D BT LAERZEUUIED XRAIALTER-TABLEG SHITHXIE
g, FERENDXBEMHEXIEGEE:
1. EINSX
fIERS X
bR/ iEE= o XEIE
EIS X
BHIKX
BunKX
RigHX
8. EMBENKX
U EERIS XEMEEIETETIEERALTER TABLEEEGHTT B, EEALR
féﬁ@iﬁéi#w , PXEBHTENENEEEZREIINT:

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

2 XFEALTER TABLEIBAFRGXESE S XFTEEIE. (FFAERE ) $ “SQLeE
> SQLiE;% > ALTER TABLE PARTITION” &%,

N o s~ wDN

3.2.3.2 X3 DML &ifiEg
BTFSRULMELAITESIRERZS, BRWSRENDQL/DMLEIES K
b, EEELSEEHARE,

HFPXENZEMERE, GaussDBZIFHEED XHEIMIRIE, IEES XALLED
PARTITION (partname)s{ZPARTITION FOR (partvalue)kift1T. 1I8ED XHT
DQL/DMLEY, BHEANNEIERBETHIFD X, NSS4 REE;, EEONEERE
FEIFRS X, NEPNTiZEIEIE,

IBESXDMLTIFLUTSEEX:

#5if) ( SELECT)

&N (INSERT)

&7 (UPDATE)

ffiB% ( DELETE )

HRANEEFT ( UPSERT )

&7 ( MERGE INTO)

THESEE TIEED XMHMDMLAYRA!:

[* RIS X list_02 */
gaussdb=# CREATE TABLE IF NOT EXISTS list_02

o Uk 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 ),
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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,

[* BNEIE */

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');

[* THEE S KiH1TES */
-- BiAnXERSEPEIE
gaussdb=# SELECT * FROM list_02 ORDER BY data;
id | role | data
| |
| alice | alice data
2| | bob data
| | peter data
(3 rows)
-- B Xp_list 2=
gaussdb=# SELECT * FROM list_02 PARTITION (p_list_2) ORDER BY data;
id | role | data
S |
2| | bob data
(1 row)
-- E1§(100) T RIA9 S XA9EHE, BD>Xp_list_4
gaussdb=# SELECT * FROM list_02 PARTITION FOR (100) ORDER BY data;
id | role | data
| |
| alice | alice data
| | peter data
(2 rows)

[* IHEE S XMIUD */

-- MRS Xp_Llist_SHRIEEREE

gaussdb=# DELETE FROM list_02 PARTITION (p_list_5);

- EESRKp_list 7HEAEE, ATHEAFEZDXLR, mARE

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

- BHXEI00FTERX, BN Xp_list 4R9EIEEHITERR

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)
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VALUES (source.id, source.role, source.data);

- MR

gaussdb=#

DROP TABLE list_02;
DROP TABLE list_tmp;

3.3 o XZEEEMMN
(MARIY:
RNTSREIITRZexplain_perf_modeZ#{&EInormal,

3.3.1 SXBI%

3.3.1.1 P XFEFSEIR

NFRRFGEPLXE FTEBHNSXRE@ED, ERAEEMEIEN T indexscan.,

bitmap indexscan. indexonlyscan&EEFHESHNCREFMHEATRFM, THOK
sk, BFEESINRERGPEEEVPEE—ITDIXBEFE, NTEESIM X

NP XE, 82FEsXKEFERH,

RSB S R E B R :
1. ZFEFPXKER: SEESKX. BESX. JIRSK,

2. %ﬁ%ﬁiﬁ%ﬂ EERFARN (<, <=, =, >=, >) . BEFRAX. HAFEX

A R

o BRFFSERAXITFEIRIAN.

o NTXIFHXRERR, EIHHIEMITERED X ERITIRRMAaFIIRI D X
B, FRCEBERNGEEER, ESEERSMES X2 LERkE, D
X#2 LT

o FRSEIRSZIFRHANG=BARAINT:

a. HURFIAR
RIS XE
gaussdb=# CREATE TABLE t1 (c1 int, c2 int)
PARTITION BY RANGE (c1)

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

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

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

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

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

(15 rows)

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

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

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

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

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

(15 rows)

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

2,3]);
QUERY PLAN

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

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

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

(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
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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 ESHRAZISHRENASBAREIINT:
a. FEAFRER

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

QUERY PLAN

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

- BIERBIIRE
gaussdb=# DROP TABLE t1;

3.3.1.2 9 XEREIZEER;
TR RSP EESETENS RETEES, BTN EBRT SRR

T2, R EMER{NEESSAindexscan, bitmapindexscan. indexonlyscanZF&
FIORFMAIEN, RESENTRNMBIREHESHE, RO XRiE. 788
ISRFUPFEELEE—ITPEEFR, WTFaESITPEENSKE, 8&8F
BOXEFERT, BRin XENSEIR{YNSZHFPBE ( Prepare/Bind/Execute ) 15540
SHBRIE=

A1T o

3.3.1.2.1 PBE s &EIF,

PBEGZS B B E N R AR
1. KR EEDKX. BHROX. JIRDK,
2.

SHEFRATERE: HWREFEAR (<, <=, =, >=, >) | BERAR., HEAFRK
o

TR BN R BRI NN AL TR O LB B IEAYAS=FimmutableR ]
A LA 5 PBERNASEIR,
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A EE

o PBEZISEIRGSZIEFRIAT. PazliEia. immutableE®#E Fstablef@E, FZIFFEH
FiALHvolatileFRE] . XFFstableE®E], dNto_timestampZFRBVEHIRE, nlRES
TCUCSHZM, HIOEIRER ., AT RIFEEENA, B ReILAEdanalyzez
B migplanfi@ik,

o HTFPBEENSEIf 2R Fgeneric planfy8It:, FRLAFIEME G2 EEPBENZEIR;
B, BEIRESH plan_cache_mode = 'force_generic_plan', #Effcustom planfd

FHo

o  PBEZISEIR S ISHIHEENGS BIARAIAIT :

a. ERFAK
-BlIEHXZE
gaussdb=# CREATE TABLE t1 (c1 int, c2 int)
PARTITION BY RANGE (c1)
(
PARTITION p1 VALUES LESS THAN(10),
PARTITION p2 VALUES LESS THAN(20),
PARTITION p3 VALUES LESS THAN(MAXVALUE)

)i

gaussdb=# 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)
b. BIEFREA
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))
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Selected Partitions: 1 (pbe-pruning)

(16 rows)

RENEIGAR A ST IR

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, 2
Filter: (t1.c1 = ($1):bigint)
Selected Partitions: 2 (pbe-pruning)

(16 rows)

o  PBERIEIRASZIFRIEUA R BARAIGN T :

a.

A=

FERFRER
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)

RENEIGR T A HZ ARSIV

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

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

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::text = '12":text

Remote SQL: SELECT c1, c2 FROM public.t1 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/volatileEFZg

gaussdb=# create sequence seq;

gaussdb=# PREPARE p6(TEXT) AS SELECT * FROM t1 WHERE c1 = currval($1);--volatile EREASZ

FFEIAR

PREPARE

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

- BERBITRE .
gaussdb=# DROP TABLE t1;

3.3.1.2.2 SRR ENE
S RSB S I B B RFas:
1. XEFPXFEE: BEPX. BELKX. JFRSX.
TIFEFHEA: indexscan. indexonlyscan. bitmapscan,

2.
3. HIFRATER: LWRERER (<, <=, =, >=, >) | BERER,

A EE

SHUBRENSERA T FERRIAI, FZiFstableflvolatiledi#], A3z4

QueryBlockZ2# L8R, A2#FBitmapOr, BitmapAnd&+,

=
=

iz

o SHUREMNSERSHFRIHEIZSBAREINT:

a. LERERIAT(
-GS XERFZERS|
gaussdb=# CREATE TABLE t1 (c1 INT, c2 INT)
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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

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 (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
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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 (ppi-pruning)
(24 rows)

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

QUERY PLAN

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

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
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-> 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 SHUWKREMNSEFASIFHHREIZS BAREIN T :
a. BitmapOr/BitmapAnd&-+

gaussdb=# set enable_seqgscan=off;

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

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

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

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

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 = ((t3.c1)::bigint))
-> 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
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3.3.2 o XZE5|

Output: t3.c1, t3.c2, ((t3.c1)::bigint)
-> Streaming(type: REDISTRIBUTE)
Output: t3.c1, t3.c2, ((t3.c1)::bigint)
Distribute Key: ((t3.c1):bigint)
Spawn on: All datanodes
Consumer Nodes: All datanodes
-> Seq Scan on public.t3
Output: t3.c1, t3.c2, t3.c1
Distribute Key: t3.c1
(23 rows)

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

QUERY PLAN

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

B ERBIAE .

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

PXE LR HE=FhEE:

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

3. Local Partitioned Index

HaiiGaussDB31ZGlobal Non-Partitioned Indexf0Local Partitioned IndexZ£EIZR

51,

3-3 Global Non-Partitioned Index

Index

Tables

Partitioned | T[REDTREER LmUjUE(0E

EIRRRROEEEEEECO00000000
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3-4 Global Partitioned Index

] EEEEEERE | | 000000000

Partitioned
Indexes

vy l L vy vyvvvy
;’afﬁtiﬂned ] ] o] ] ] [ (][] ] 0] ] ) ]
ables

3-5 Local Partitioned Index

IPaLrtitioned
nexes OnOmmmeEEmE| |[ooEEm Oo0OmEm

R

:_'artitioned OREODONEEN 09 )] ]
ables

#y3R

o HXEZES|HHLOCALEE|SGLOBALZES|: LOCALES | SENMNEKRS XLPE,
MGLOBALZ S |NXI R EEN XK o

o MH—URINFRIRMNARBESE D XENEIZELOCALES|, BN
GLOBALZS],

(MR

SEREOEERMES RSN DX, BIERGLOBALERS|, RZEEMLOCALERS|, B
HEITEGLOBALERS|ED KPR EPFEIMNIFHHE .

o]l
o %

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

)
PARTI
(

TION BY RANGE (ca_address_sk)

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

)
ENAB

o BlFE

o {Z2{

LE ROW MOVEMENT;

25|

B35 X ELOCALZE S |tpcds_web_returns_p2_index1, FIEEZRI|IHKAISZ
FRo

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

SERBTHUTER, WRREIZERKI.

CREATE INDEX

B2 XFELOCALZES |tpcds_web_returns_p2_index2, FHEERS|IHXISZ
Ro

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;

SERETHUTER, WRREIEMI.

CREATE INDEX

874 XEGLOBALZ S |tpcds_web_returns_p2_global_index.,
gaussdb=# CREATE INDEX tpcds_web_returns_p2_global_index ON web_returns_p2
(ca_street_number) GLOBAL;

SERBTHUTER, WRREIERI.

CREATE INDEX
R XAER=(E

1825 |93 Xweb_returns_p2_P2_indexH9Z =S8 iexample1,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P2_index TABLESPACE example1;

SERBTHUTER, WRRERKI .

ALTER INDEX

&M ZE5 |9 Xweb_returns_p2_P3_indexfd& =S8 sexample2.,
gaussdb=# ALTER INDEX tpcds_web_returns_p2_index2 MOVE PARTITION
web_returns_p2_P3_index TABLESPACE example2;

SERBTHUTER, WRRIELKI .

ALTER INDEX

MAERRAS 01 (2024-10-31)

WRIERE © LEARITERARERAF 44



Z=HIEZE GaussDB
15148 (9 FH_V2.0-3x) 3PXE

o EHBRIIDKX

- BT TS LS ES|S Xweb_returns_p2_P8_indexE s
web_returns_p2_P8_index_new,

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

SERBTHUTER, WRTREBZML.

ALTER INDEX
o HTHEKS]
- HITATSRSERRFMAREXNREERS.

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

- RTOTaLEIREERSIIER.

gaussdb=# \di+ tpcds_web_returns_p2_index2

o BRZES]
gaussdb=# DROP INDEX tpcds_web_returns_p2_index1;
HERBTAMTES, WRRMERAIN.
DROP INDEX

BRI

gaussdb=# DROP TABLE web_returns_p2;

3.4 pXF=HEE

2[5_%59& SEAESKEE. SXRREE. PRRSIEENSRRWSHES

o PDXEME: BMHXKDDL, SIEFE (Add) . Mikk (Drop) . i
(Exchange) . BZ (Truncate) . 92 (Split) . &3 (Merge ) . #5h
(Move ) . B ( Rename ) 87,

A R

o WFEEDK, EhHXENTESSHEIEre-shuffling, HZHEIGaussDBAIHF
%&Hashﬁg\z%@%ﬂﬁi AE, BIEFTIE (Add) . #B& (Drop) . o5&l (Split) «
&7 (Merge ) X474,

o B RPREIETEANRESFEGlobalZ=E |53, TLUEIFTUPDATE GLOBAL
INDEXFHIRRILEHGlobalZRS|, BiEMIER (Drop) « ¥k (Exchange) . BZE
(Truncate ) . & (Split) . &§FF ( Merge ) X581,

AR

o KEBH 9 XDDLZ#Fpartitionfpartition forlEER XAWMHEX, AIEHTEEED XSG, FE
EEREPXENBERIME—2XE. tLIRIR D Xpart1 BSEEEN[100, 200 ) , FB
A partition part1#Ipartition for(150)i XS E2ZEMEY.

o AESXDDLAHITRNEAERE, BHFERITHS XDDLIEFBirs XS, BPS
EHiFHERNIARIISHIRm,. —i&ms, 28 (Split) . &FF (Merge ) BIHTRMNIT
AXFHEHMSXDDL, SESXAANEHER; Kk ( Exchange ) BN EERFGlobalZEs|
E"J;E@*Dvalidationﬁgﬁ; #Eh ( Move ) BIINIRFITF#ER/O; HR2 XDDLASHATIINED
RIE

o HDXFREME: RTHEASERIIBEI, BIFHE/XADXFTIERAITIEE .

o HNEXRSIEE: XFHAPRERS|/RSIDXAAA, sEEEFRUBIRSI/ERSI
2X, HINBRT 5 XEERESHBIGlobalRE I KUA= .
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o PDRRUSBHESSS: PHRADKERADDLUEFRYIER, FXIFESXDDL-
DQL/DMLHAH% .

3.4.1 FESKX

FRALEEEIANS XERPIIES X, REPFLSHT. HRISHOXEZR
9 X EBR/91048575, ANSRIARIT LIRNAEEHELR NS X . FANREEES XA
FREFRIFHE, PXFRERANFAEN (2XE *3/1024) MB, 2REAREARR
K Flocal_syscache_thresholdf9{E, EITAFEERBED = ELAMEMINEEER.

A\ EE
o FMEDXABEERATFHASHDX L,

3.4.1.1 @RS XFEMIES X

{SFFBALTER TABLE ADD PARTITIONAILUE 2 XiFINEIME S XENREE, g X
B EREBEN AR TFIIRE— 1P X LERE.

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

ikl

HEED XEEMAXVALUED XAY, TiEFEo X, ATLAEAALTER TABLE SPLIT
PARTITIONG SR EIDX . PEISXEHEERTFEETUE D XERaIE/FERIND
XHER, 2ETEESXELEIDKX,

3.4.1.2 @RS XFFHIESX

{SEFHALTER TABLE ADD PARTITIONHLATEFIER D XEAFIES X, FiEo XaOKzE
FEES5EEMTET— 1P XRIIMEEEES,

fFan, XFFES XElist_salesHiE— N X,

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

ikl

L3R HDXEKEDEFAULTD XA, TixFhigso X, sJLAERALTER TABLE SPLIT
PARTITIONSGSHEIS X,

3.4.2 RS X
BFEILUERRS S RS SREBFRENS K . WSS KAUBHEES XS5
ESRIEFIT
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A EE

o MDD XABIERAFHASHD X L,

o HITHIBR D XSS {F5GlobalR5 |1, AJLAEITUPDATE GLOBAL INDEXFH]
KELEEHGlobalZ=5|, EAFBITEZEGlobalES|,

{EFJALTER TABLE DROP PARTITIONALAIfRIERE S KZRAVEAT— P2 X, XNMTH
HLUWEREBESXE. JIRSXEL,

Fan, @BidieEs XKEZMESEE S XZErange_saleshsy Xdate 202005, FEH

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

HE, BdEES KEXRISEE S XZFErange_salesd1'2020-05-08'FrXT R A S X .
HF A UPDATE GLOBAL INDEXFA], H{T1%Z#</EGlobalZE5 &%k,
ALTER TABLE range_sales DROP PARTITION FOR ('2020-05-08');

it
o UPXERE—NOXATS, AZIFHEBITALTER TABLE DROP PARTITION# SRS
X,
o HPXFNEHEDXERE, AZIFHBTALTER TABLE DROP PARTITIONA SRS
X,

3.4.3 TP X

FRFBELAERRRD KAa < RED X SEBRNEIEHI TR . 3R KA LIRE
BHESN/SHAKXER, SLMBIESIINEAIBRT. A STRmR, ERZIS
XELEMSAERREZ . o KAILIBIEES XZ8E D KEFRHT.

A R

o HTXMD Xap S F5GlobalZE5 |3, RILLUEIZUPDATE GLOBAL INDEXFH
KELE#FHGlobalZES5|, SEAFBETEREGlobalZES|,

ikl

o WITMXAS, ATLAERBAWITH/WITHOUT VALIDATION, FIAEABRKIGEER
HIBHEBRD XA XEARMN ( BHAKREE ) . FUBKRIGEIFHERA, R

EEW%&}%E’\J%HEJ%?EW:\IZ, ATLAERAAWITHOUT VALIDATIONSRIZES At
BEo

e TJLAEEEAWITH VALIDATION VERBOSE, IHI#iEEARKE BRNE—T, BR
R B XHID XERARMUAIEE, BAZSXENEMSXP, REFHT
EBRSBRD XA,

N, LHNTHXENX NE BEFRexchange_salesfIEIEDH, HEDKX
DATE_202001F0& @K exchange_salesff3z#, NIRIEERBFENA R, FEUT=
T A:
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e EHEAWITHOUT VALIDATION, #iBE2Ef3ciE 5 XDATE 2020015, HF
'2020-02-03', '2020-04-08' R i# B X DATE_ 20200185584, FLellEarse
SHMEE,

e EHEBWITH VALIDATION, H3F'2020-02-03', '2020-04-08' R EH X
DATE_20200185EEIASR, HIEES EHENAYRES

e FREEWITH VALIDATION VERBOSE, ¥UEZESY5'2020-02-03%FEAD X
DATE_202002, ¥5'2020-04-08'%HE A3 XDATE_202004, BiS5FEITHOEIEILE
4 XDATE_202001,
BREWY
PARTITION DATE_202001 VALUES LESS THAN ('2020-02-01"),
PARTITION DATE_202002 VALUES LESS THAN ('2020-03-01"),
PARTITION DATE_202003 VALUES LESS THAN ('2020-04-01"),
PARTITION DATE_202004 VALUES LESS THAN ('2020-05-01")

-- exchange_salest9$iES 70
('2020-01-15', '2020-01-17", '2020-01-23', '2020-02-03', '2020-04-08")

NRZIBHHIBEATEETBIRD X, BAEHBEWITHOUT VALIDATIONAZ S X
BUESHIAD XK, SO XERGFLDMLISBERRE,

TR RAIE BRI D XU IUH eI R

HiERMND XAFIEEBEE, MNIIRNSRTE—H.

B RS XAREREER™E—E

S B RS [F17 XLocal R5 M EHER, BXNRSIRIEEHE—.
HiERND XARGRIMEER, BENNRARIEEDHE—.
]E;EZ:__[L)\IEHIIIHE].i%

BFRMD XFREATLABINSEIERS, TihaEslZIR.

{EFBALTER TABLE EXCHANGE PARTITIONA LA XK EZ D X

flan, BEEES X&EeEs \Eirange salesf943 X date_202001F0E@E

exchange_salesi#{Ta2#t, FiHITHXERLE, HEHGlobalZxs],
ALTER TABLE range_sales EXCHANGE PARTITION (date_202001) WITH TABLE exchange_sales WITHOUT
VALIDATION UPDATE GLOBAL INDEX;

&%, BdiEES XEZEE S XErange_salesH1'2020-01-08'FrxF Rz A9 X FNE

%éexchange salesHiTaME, HITH XREHEAHEB IS KLRIBUIBIEANE Uﬁj\

XEWEM S X P, HFARHUPDATE GLOBAL INDEXFA, #1Ti%5</EGlobalz
EIEES 8

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

VALIDATION VERBOSE;

3.44 FE=HX

%PTW@H@F"‘%EE’JWvEEH&L,%E\ﬁEEI’EﬁE ShipRo XINeERM, XaIE
BEDXASMBED X FRIEE, 5 XAEXTIPEHEHRE . F=0 XL
‘J‘S‘ T KAEE D XEFRKHRIT,

|=|: O Df O§ O HJH
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A EE

o HITBET XS e(#FEGlobalZE5|k%, RILLUEIZUPDATE GLOBAL INDEXFH
KELE#FHGlobalZES5|, EAFBETEZEGlobalZES|,

{SEFBALTER TABLE TRUNCATE PARTITIONTLUESISES XEMMEAT— M X

B0, BT EN XKZiE=eE D XErange_saleshsy Xdate_202005, FEH

GlobalZs5],
ALTER TABLE range_sales TRUNCATE PARTITION date_202005 UPDATE GLOBAL INDEX;

FHE, BTEES XERSTBES XFErange_salesH1'2020-05-08' Xt MY X o
HF A UPDATE GLOBAL INDEXFA], H{TiZzas<$EGlobalZE3 |45,
ALTER TABLE range_sales TRUNCATE PARTITION FOR ('2020-05-08');

3.4.5 DEIDKX

BRPALUFER RS EID XSS RE— NP EDEAFE I NI X . B XEIEX
K, HBEEEITEMAXVALUERSSEEIS X /DEFAULTRYFIR S X #tEsS XAT, aILAEE
PITIZIRE. PDEIDXTLUEEDEIRE— 1D XDEABINFHOX, BallARiEE
PDEFE— NP XDE RSN X . PEISXALLBITIEES XZTE D XEFRH
7o

A EE

o PEIDXABHUHERTFRESIX L.
o HITREID XS FESGlobalZ&E5|%k%, RILLUEIZUPDATE GLOBAL INDEXFE
kREIZE#HGlobalZE5|, sxERFBITEREGlobalZs|,

ikl

DERIFHDK, JUSESXEFHEE, IS Xp15E8I/p1,p2. BEIEEFS
B ElREERENS XMAR— DK,

3.4.5.1 IFEEDXEFEDEIDEX
{EFJALTER TABLE SPLIT PARTITIONEILAXFEEID X EDEIHD X o

Ban, BRSEES XErange_salesfis Xdate_202001EXSEEIA['2020-01-01",
'2020-02-01") , ATLUEEDEIL'2020-01-16"8 5> Xdate_202001 D ESATWIMHP K, I
E#GlobalZ3|,

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

(
PARTITION date_202001_p1, --55— X _ £ 2'2020-01-16'
PARTITION date_202001_p2 --85_1M9 X ER2'2020-02-01'
) UPDATE GLOBAL INDEX;

%%, NMEENEIS, B Xdate 202001 DEIHRZB DX, HEHGlobalEs|,
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"),
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PARTITION date_202001_p3 --55=1"9 X _E52'2020-02-01"
JUPDATE GLOBAL INDEX;

NaE, BIdiEEs XEMAREES XKEXRDETEX
ALTER TABLE range_sales SPLIT PARTITION FOR ('2020-01-15') AT ('2020-01-16") INTO
(
PARTITION date_202001_p1, --S— 3K H5E'2020-01-16'
PARTITION date_202001_p2 --Z5=449X_F&E'2020-02-01'
) UPDATE GLOBAL INDEX;

A

EXTMAXVALUES Ki#1THEI, i LMD XFREEHEMAXVALUESEE, BE— 1%
XL4ERMAXVALUES XTGE -

3.4.5.2 RS XEFDEIDX
{8EFBALTER TABLE SPLIT PARTITIONH L XIFIZES X FEHDEI5D

FEn, BigFIFESXElist salesfiD XchanneRENSEEH('6, '7', '8','9") » ATLUETE
SEIS('6','7) B XchanneRDEIAFI NS X, #E?ﬁGlObal%?gh

ALTER TABLE list_sales SPLIT PARTITION channel2 VALUES ('6', '7') INTO
(

PARTITION channel2_1, --8— M 9SXBEIE (6, '7')

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

HE, MEEDEIR, BPXchanneRDEIAZNHX, HEHFHGlobalZRs|,
ALTER TABLE list_sales SPLIT PARTITION channel2 INTO
(
PARTITION channel2_1 VALUES ('6"),
PARTITION channel2_2 VALUES ('8"),
PARTITION channel2_3 --8#5=A9SXEEZ('7','9')
YUPDATE GLOBAL INDEX;

Xa#E, BidiEEs XEMAREEN XEXDEID
ALTER TABLE list_sales SPLIT PARTITION FOR ('6') VALUES ('6','7") INTO
(
PARTITION channel2_1, --— "9 XBEZ('6', '7")
PARTITION channel2 2 - XKEEIZ('8','9')
) UPDATE GLOBAL INDEX;

A\ EE
EXIDEFAULTR XBHTHE, B/ L XABEHADEFAULTERE, RE— P XS
él‘_*EKDEFAULTﬁg\ ,B.o

3.4.6 §HHSKX

RARALEREHDENGSKESITEREHAI—ITDX. GHAPKREEIIEE
DXEBRHIT, FIFEESXENEZX.
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A EE

o SHPXABERTFRESX L,
o HITEHDXirSa(#FE5GlobalZER5|%k%, RILLEIZUPDATE GLOBAL INDEXFH
XEEEHFGlobalZEs|, sEHAFBITEZGlobalZEs5],

AA

BHEHSX, WTFEEPKX, AUSRE—NEDXEFER, tLilpl,p2&6#+#
7p2; MFIRSX, JUSE—RSXEZFHEE, tbalEpl,p2&FHpT.

MRFPXERSXBFER, RERESBIHD KNSR KAV,

{EFJALTER TABLE MERGE PARTITIONSEILUSZNMN P REHI— NP
Ban, ZEES XErange_salesfiisy Xdate_202001F1date_202002&FH — kY
P, HE#HGlobalZEs|,

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

3.4.7 Brhp X

FBRPRILUMERE D XS RIE— NS XEEIFNERRE R, Baio XaLbiEd
BESXIBoED XEFRHIT

{EFJALTER TABLE MOVE PARTITIONT LN XEBHPX o

a0, BSEEN KZIEEE S XErange_salesfis Xdate_202001F& 5122 Etb1
H,

ALTER TABLE range_sales MOVE PARTITION date_202001 TABLESPACE tb1;

5, BgIEED XEEYIFERS XElist_salesd'0'Frxd M9 XFBENEIEZEtb 10,

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

3.48 EmRHEX
BRI LMEREGE D KNGS RE— 1D XGaRa AFIETR. EdI o XaLuEE
EEsXBTE D XERFT

3.4.8.1 IO XFEEHIHEK
{EFJALTER TABLE RENAME PARTITIONAI LMD X EZHZPX o

BN, BEIEES XA EED Xkrange_salesiYsr Xdate_202001&E45% o
ALTER TABLE range_sales RENAME PARTITION date_202001 TO date_202001_new;

§E, 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 ¥ Local E5|EApRESIHX

{EFBALTER INDEX RENAME PARTITIONTILAXfLocalZE5 |Eap B =5 |9 X . BRAiX
5o XEFEEGIZIHXEE.
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3.4.9 P XFETIEE

A LA{EEFBALTER TABLE ENABLE/DISABLE ROW MOVEMENTRFE/FFD X E
mEE,

FRTIERE, AR EFIRMEE— D RPNBEERES— o XF; X7
EREEY, NREINXMEFHITH, WSHKE.

ikl

SNSRIV SSERFEAR FOIFRY D XEERRES IR TEIIRME, BNKADXFTIER

plan, eIEIIRSXE, HHED
KA XFITERG, XI5 I:%LFET‘ Hlit

CREATE TABLE list_sales
(
product_id
customer_id
time_id
channel_id CHAR(1),
type_id INT4,
quantity_sold NUMERIC(3),
amount_sold NUMERIC(10,2)
)
PARTITION BY LIST (channel_id)
(
PARTITION channel1 VALUES ('0', '1', '2'),
PARTITION channel2 VALUES ('3', '4', '5'),
PARTITION channel3 VALUES ('6', '7"),
PARTITION channel4 VALUES ('8','9")
) ENABLE ROW MOVEMENT,
INSERT INTO list_sales VALUES (153241,65143129,'2021-05-07','0',864134,89,34);
-BEOXEFHEIN, BUEMNS Kchannel1iEf8E]4 K channel2
UPDATE list_sales SET channel_id = '3' WHERE channel_id = '0';
- XA XETIER
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';
-9 XA EFIKIARLID
UPDATE list_sales SET channel_id = '4' WHERE channel_id = '3';

ﬁ)jg LRI AT LABS 3 X E#r 3 X I FR S 5
TES XEHRSWSHKE.

INT4 NOT NULL,
INT4 PRIMARY KEY,
DATE,

3.4.10 9 XZEZERS|FEE/FATH

BPALIBE &GS ESE— D XERS I NE— TR XATA, WIZRSI/R55
XABLER; ERERRSIGTSTUERDXERERS|, IRER5IEEINRE.

Itt4h, 2B XKEDDUREtE &fESGlobalZRs |53, BiEMIbRdrop. 33k
exchange. ;&=Struncate. 73 &lsplit. §FFmerge, WREDDUE{EHTFUPDATE

GLOBAL INDEXFf), M&REE#HGlobalZEs|, BUEERFBITERZZESI,

3.4.10.1 Z&5|E#Z/F0JH

{EFJALTER INDEXBILUR B RS | 2B A,

g, ks XFErange_ sales EFEZRS|range_sales_idx, BJLUBIZ W T apSiREE
Al

ALTER INDEX range_sales_idx UNUSABLE;

BJLMERIN TS ERZR S range_sales_idx.

ALTER INDEX range_sales_idx REBUILD;
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3.4.10.2 Local &5 | XE=E/FJH

{EFHALTER INDEX PARTITIONRILAIR ELocalZE5 |9 XE2E A H.

{EFBALTER TABLE MODIFY PARTITIONTLUR BN XK HIEES XBIFFEES |9

X=E&AHH.

flan, ik XFErange_sales LF7EMGKLocalzR5|range_sales_idx1%0
range_sales_idx2, BRiHETES Kdate 202001 EITMAIZRS IS XZ S B
range_sales_idx1_part1#range_sales_idx2_part1,

THALTHPHXREFDERSIRNEE:

ARSI FHdi8E S Kdate_202001 EHFFAEZRS S XY H.
ALTER TABLE range_sales MODIFY PARTITION date_202001 UNUSABLE LOCAL INDEXES;
FEBEIU TS REMIZES Xdate_202001 LIRS DX
range_sales_idx1_part1 A8,

ALTER INDEX range_sales_idx1 MODIFY PARTITION range_sales_idx1_part1 UNUSABLE;

ALLBIT I TS ERS Xdate_ 202001 ERFFEEE DX .
ALTER TABLE range_sales MODIFY PARTITION date_202001 REBUILD UNUSABLE LOCAL INDEXES;
oE BTN TS RMEE S Xdate_202001 EIERS | DX

range_sales_idx1_part1,
ALTER INDEX range_sales_idx1 REBUILD PARTITION range_sales_idx1_part1;

3.5 P XEREZUE&DFX
3.5.1 P XFHEXESME

PDEXXRRFUERESIRS N33, BRFRIERIFSE (Fkigm )  “ZRFRNMER
FNE > RAEUE" F15,

1.

FrEn XME:

- ADM_PART_TABLES: FiENXERIERE.

- ADM_TAB_PARTITIONS: FiEHXIEE.,

- ADM_PART_INDEXES: Fi&LocalZ&3|{E5E.,

- ADM_IND_PARTITIONS: FREZRI|HXER.,

=Nz SEPalE AR

- DB_PART_TABLES: HaiFFo[ifaNSXEFER.

- DB_TAB_PARTITIONS: HEiRFalinaiIoXER.

-  DB_PART_INDEXES: HuiFFaAaMLocalR5 |ER..
- DB_IND_PARTITIONS: ZHeiBFaAEMNRSISXER.
LRI AFAERINE:

- MY_PART_TABLES: HEIAFHENSEXERER.

- MY_TAB_PARTITIONS: HailFRENSXER.

- MY_PART_INDEXES: HaiBF#HBNLocalRsIEE.
- MY_IND_PARTITIONS: HeilEFHENERSIDXEER.
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4\

3.5.2 T XFEXAETER
AIERFIEXER

TERERHA

BIEEE:

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

PARTITION BY RANGE (a)

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

)ENABLE ROW MOVEMENT;

BE DX ZFoid
SELECT oid FROM pg_class WHERE relname = 'test_range_pt';
oid

BEPRXER
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 Ip 49290 | {2000}

I
49295 | p2 | p | 49290 | {3000}
49296 | p3 I p | 49290 | {4000}
49297 | p4 I p | 49290 | {5000}
49298 | p5 | p | 49290 | {NULL}
(6 rows)
ellfEEE]

CREATE INDEX idx_range_a ON test_range_pt(a) LOCAL;
CREATE INDEX

-BEPKXZERS|oid

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

BERSINDEKER
SELECT oid,relname,parttype,parentid,boundaries,indextblid FROM pg_partition WHERE parentid =
90250;
oid | relname | parttype | parentid | boundaries | indextblid
90255 | p5_a_idx | x | 90250 | | 49298
90254 | p4_a_idx | x | 90250 | | 49297
90253 | p3_a_idx | x | 90250 | | 49296
| |
| |

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

pg_get_tabledef3kEXD XERAIENX , ASHLUAENoidEERERS
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 +
) +
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WITH (orientation=row, compression=no) +

PARTITION BY RANGE (a) +

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

+ + +

) +
ENABLE ROW MOVEMENT;
(1 row)
e pg_stat_get_partition_tuples_hot_updatediR[EI45E D XidAv S KA EH ToHE
EEST 3

FEL Xp1PENT10REIREHER, FHHXplAIAREHTHE.

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

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

0

(1 row)

UPDATE test_range_pt SET b = 2;

UPDATE 10

SELECT pg_stat_get_partition_tuples_hot_updated(49294);
pg_stat_get_partition_tuples_hot_updated

10
(1 row)

e pg_partition_size(oid,0id)}gEOIDFEAIS XERRIRLEZTE . HA, F—1oid
FEHOID, E=-oid A XBIOID,
BESXplHI#EEDE,

SELECT pg_partition_size(49290, 49294);
pg_partition_size

e pg_partition_size(text, text) I§ERFRAIS XERAVHEETE . H, F—text
HNEZ, F_NtexthnpXEZ,
BESXp 1 HI#EEE,

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

e pg_partition_indexes_size(oid,oid)}§EOIDRFEAIS XAYZRS [EARVEE=E],
Hh, &—oidIEOID, - oid A XRIOID,
BESXpIHIRS | XEE=TE,

SELECT pg_partition_indexes_size(49290, 49294);
pg_partition_indexes_size

204800
(1 row)
e pg_partition_indexes_size(text,text) I EER RN XK FRN#EESTE. H
B, B MextERR, F_NextADXR,
BEDXpIHIES | o XEETE,

SELECT pg_partition_indexes_size('test_range_pt', 'p1");
pg_partition_indexes_size
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204800
(1 row)

e pg_partition_filenode(partition_oid) SKEXZEIEE S XZFEHJoidEFXTRAYfilenode

BESXp1ifilenode,

SELECT pg_partition_filenode (49294);
pg_partition_filenode

e pg_partition_filepath(partition_oid) 18E5 KAISHIRIZZ .
BEDXp AU HIRRR,

SELECT pg_partition_filepath(49294);
pg_partition_filepath

base/16521/49294
(1 row)
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4 FEsIZE

4.1 7FEs|
4.1.1 7ES

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
FIRMEEFEREO, WFRENERPAIEIETMIE. SiR/E. GaussDB KerneliBidE#E
RFEHIEET WA ST LS ENI N AR EREIFERANEES 2, AT RS

AT 1 Z80F, 1BETEAEEOETableAM, FRFEiERITES | E5kmE

8, FEARETESIELIS 3 ER . NTNEFR.

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

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

775 |ZEEM@EOLTP ( OnLine Transaction Processing ) WS NAGS, E65
. NUBENRE RS/ EEEIEESIRE. 1777520 L9SQL5 |ZERHETan
RANESEO, B FUAREARGEIS R BRAIN REESSNFEN RS TEER
E, FBIRERMENHZEPXRMUIEISRIERER ., WTFEEHARE, XH
ZhrAFAIEE (MVCC, Multi-Version Concurrency Control ) ; MFEEH &R
5, RAETHMERBHMY (2PL, Two-Phase Locking ) RIAENIF&1=H ( PCC,
Pessimistic Concurrency Control ) . 2481, {7175 Z AN EETESERAMEH
AazO, BEnY BEsEEHMERRIFMENR. GaussDB Kernel{TF5(|2
AT LAEIREFAppend update BJAstoredE T In-place updatefyUstore,

4.1.1.2 BAYIEERSE

MNEARRBERE, FHEs|EF2—LEMIOAN, 28!

FHE&: FEFMHESIZERFEBRINATILIRD T, NMESRAFIEEE. LWMEMEZIR
R af=EHEL “RER” ZENFINGE

5 WEREACIDRIER, RHEZINTSERFINEE.

REFET: TEFMSISZENEERS RN —RESNERITET . EFHATER
MNREFHMBEEEERRVENE, MMINR T MEERE

BES: FREFES|IZE—REiFEEcheckpoint/double writegi & Echeckpoint/
full page writet&€=(, NATJLMRIEREREHTIEFIEENELE, XNNIEFMHESIE
=IERRY

Hi&: GaussDB KerneSRAMIZIERE, EEN/(Eh/RISEiES 25508,
4.1.2 \ZEFES |
85 | BB ERE AR EEE A, 1SIRIESCIRTE Kk RIE SAFE

5|, AFAE{EAWITH ( [ORIENTATION | STORAGE_TYPE] [= value] [, .. ] )A5kak
R IEE— N ENFESE . SERFREIAN TR

ORIENTATION STORAGE_TYPE
;!_?‘W (BREME) : REOEIBBIATL | [USTORE(ERE(E)|ASTORE|Z]
Flao

YNEEORIENTATION$EEIROW, HSTORAGE TYPEAZHIIE R O HAIERZLEIE

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

on, BIEHAIFAUstorezzEY; ANERIoff, BIFELHAIER HAstorezRE,

BRRBIENT:
gaussdb=# CREATE TABLE TEST(a int);
gaussdb=# \d+ test
Table "public.test"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | | plain | |
Has OIDs: no
Options: orientation=row, compression=no, storage_type=USTORE
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gaussdb=# CREATE TABLE TEST1(a int) with(orientation=row, storage_type=ustore);
gaussdb=# \d+ test1
Table "public.test1"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | | plain | |
Has OIDs: no
Options: orientation=row, storage_type=ustore, compression=no

gaussdb=# CREATE TABLE TEST2(a int) with(orientation=row, storage_type=astore);
gaussdb=# \d+ test2
Table "public.test2"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | | plain | |
Has OIDs: no
Options: orientation=row, storage_type=astore, compression=no

gaussdb=# create table test4(a int) with(orientation=row);
gaussdb=# \d+
List of relations

Schema | Name | Type | Owner | Size | Storage | Description

+ + + + + +
public | test4 | table | 130048445 | 0 bytes | {orientation=row,compression=no,storage_type=USTORE} |
(1 row)

gaussdb=# show enable_default_ustore_table;
enable_default_ustore_table

on
(1 row)

4.1.3 fZES [ZEEFRA

4.1.3.1 GaussDB Kernel 503 k&

- UstoreiEfic % =/3+172518/Global Temp Table/Vacuum full/F£95E DEFERRABLE
LARINITIALLY DEFERRED

- UstoretBINTE&LETEERS|

- UstoretBINIERIRAB-treeSREME , IRAMIMBRRNEEERE,
- UstoretBIN7F1i&5 [ aT S 14 I0IEHESS, Dignose Page/Page Verify,

- UstoretEsafz i 5 | 248X AT /AN /(EEWE

- UstoretZsg B FWALHERIE(EES], #itEgs redo_upageRSGHlE], ZiFXIERIIH
BIRBREERR, RENFHTEDZNEAMEA— N ASEMRA, IMNERERIASEBAIEN .

- Ustorel RESZETDYIERER, NESATAEBMIFHE,
- Ustoret@BIELL U2 ZERS|
- Ustorei&EeiNEIINEE ( for Ustore ) /ARERTO,

4.1.3.2 GaussDB Kernel R2 prA

- L;ito%rei%ﬁbl]53559%?}?1&@?589??@1%3|¥Ustore, EURSCHIHT . IBRRAHIEREAID
BFE

- UstoretBINEIRERAER
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- UstoretZhNEliRiZ iz, XFELE/SE /AR .
- UstoretE NSz 13RS BIRAB-tree
- AstorelZNINEIINEE, SZiFNEIZE/INEIEE/INEIDrop/IAETruncate,

- Ustore AT E4E: 9= /F17E18/Table Sampling/Global Temp Table/TE
6l /EEZRS|/MRERTO/Vacuum Full/FI£95RDEFERRABLELARZINITIALLY
DEFERRED,

4.2 Astore 7Zfigo|8E

4.2.1 Astore 7}

Astore 5UstorefIZ M ALMR KA X BIETF =R AFIA RIRAEE D BIFE
Astore NHITHBEFE, MUstoreHBIBRENETEIRE, R3IKEZEH -

{sEF3 Astore B

1. Astore;RB[EIRER, MUstoreBEIRER ., X3 FUstoreskifl, EIRERRIFEEE
1, EIRERIRIR, SR BIBEELERHIEELZEII™EG; HUstorelk
SRS FEZERedof1Undo, HFAstore;ZBEIRER, |IBHUIRHRICRERFRIN
b, FRLANEIEES Ecrashig, RER, TG UstoredUEEREHITIRAE
ZHHIRE .

2. HTFIHNHIEREECREREXEY, MAREIRERT, FURSEER
Snapshot Too Old{&iR

3. [ERTLUR®RTEA, FEAERHFARREE, BEiRRES, TEFZERNY
EIBZESIMHTAENR, BANICRERR, FHINCREEHEIK, [T
ELRASIEE BT ~4AXERIRedoHE.,

4. WALHEEZRE—L, NFBCREIBEXHIEZN, FHEEICRERERINTW.

4.3 Ustore 1Ffig5 |82

4.3.1 Ustore &1}

Ustore ( Unified Storage ) 2GaussDB Kernel#EHAI—sX R EHHIZES 1€, HS
IRAHISCH B Astore iR KX BIFE F &3 iR AT A SRR A EIE R D BEFERY, M=
zié'l%ﬁiiiﬁﬁﬁj\%—o UstoreBRTIE &R HGaussDB KernelEERR XL ASHIERIAITIZS]

{sEF3 Ustore BYRZE

1. RFRAFAERAIDEFME, HBECAstorefI#TBE/ . KERAstoreBJHOT
chain, 3EZ5I5/Z&5|5IEH, HeaptIaJ[R{UEHT, ROWIDEIRIFAZE . HEIR
AATHCEREML, R ATEEAKARLF -

2. AHKEFE—TRIAR, UstoreRIRNMEFHIFRIE T TTHROWIDIZE, 553
15, EIIERRIIEE.

3. FMEEVacuumiH TIHRAEE . IndexSHeapfEhs, aIIRIiEE, I0FRER
¥,
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4.

X IFIAEINEE

A, Ustore DMLBRMEXEUERE, REIBFEZ(EXUndo, BFIRIEFHEHK—

124
—=o

AR TupledFEFHHRTEEES (AstoreizElfEH ) thaX—L,

4.3.1.1 Ustore §5E56&

4.3.1.1.1 $H405R

K51 i BENE

EE Serializable X
AESFZRPITHXFHITDDLIRIE X

ali @M | Hashbucket x

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

4.3.1.1.2 FhEHE

6.

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

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

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

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

EiIEREaERATZIF16TB,

4.3.1.2 {§H Ustore 31Tl
Bl Ustorez
{EFACREATE TABLEIEAIIE UstoreZR .

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

CREATE TABLE

gaussdb=# \d+ ustore_table

Table "public.ustore_table"
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Column| Type | Modifiers | Storage | Stats target | Description
+ + + + +
a | integer | not null | plain | |
b | character(20) | | extended | |
Indexes:
"ustore_table_pkey" PRIMARY KEY, ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default
Has OIDs: no
Options: orientation=row, storage_type=ustore, compression=no
AUstoreRBIEZRS|

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

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

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

Ustore R EECIEZRS ISR, EIALIZEAIZUB-treeZR5|:

gaussdb=# CREATE INDEX UB-tree_index ON ustore_table(a);
CREATE INDEX

gaussdb=# \d+ ustore_table

Table "public.ustore_table"

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

a | integer | not null | plain | |
b | character(20) | | extended | |
Indexes:

"ustore_table_pkey" PRIMARY KEY, ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default
"ubtree_index" ubtree (a) WITH (storage_type=USTORE) TABLESPACE pg_default

Has OIDs: no

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

4.3.1.3 Ustore BYGR{ESCEE

4.3.1.3.1 BAEE init_td X/

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

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

4.3.1.3.2 [EAHKCE fillfactor X/

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

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

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

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

I

gs_guc reload -Z datanode -N all -1 all -c "track_counts=on;"
gs_guc reload -Z datanode -N all -1 all -c "track_activities=on;"

X7

gs_guc reload -Z datanode -N all -I all -c¢ "track_counts=off;"
gs_guc reload -Z datanode -N all -1 all -c "track_activities=off;"

4.3.1.3.4 TEERIETNAE

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

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

FIFF:

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

4.3.1.3.5 BEARERIREX/

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

1. (REBLETERIEINAYTE EMRAEIE .

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

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

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

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

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

undo_limit_size_per_transactionf9E{{&, undo_limit_size_per_transactionBl{E
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4.3.2 FERI

4.3.2.1 Relation

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

NTEEHREIZSHARREMRE, BNERUNTAIHTIHE,

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

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

[BSEARARBVR B S HAVERM e o

fE£undo_retention_time. undo_space_limit_size.

undo_limit_size_per_transactions, SchtARI=EHESTHTLIRES .

space
A
—  situation 1

/jReaching undo_space_limit_size

undo _space limit_size

situation 2
Reaching undo retention time

undo_limit_size_per transaction [ L __ _ _ 7 _____________|

! .
0 undo_retention time

time

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

undo page

undo page

Y

HeapRIZ R AEERE T TuplelIITRBRAEE,
FREMCHREY, SRHEEIFICREEIUndo Rowd,

FETupledpitd_id_EIZR=4R9Undo Rowitiit (zone_id, block no, page
offset) ,

EHHISIEEES \Heap U@ o
B EIENIEMERSF4Undo, E—iERAJundoi@idblock prevaREk,

w N

vk

4.3.2.1.2 PbPCR Heap BT Al

td(comsnl'l)lon)nd, cn Undo rowl(update) Undo td(csn400) Undo row2(delete) Undo td(csn 200)
Reader(CSN 300)
td(in-progress) Undo row3(update) Undo row4(update) Undo td(csn 0)

1. HEGHE TR, BEISCRAEMZEUNTE—HEE, AKEH
seqscanfIIER .

2. HIEMERSESERAIERZTE, THEEFoldestxminfUiEi, EFIBAERE
=, ZREBENEIZUndoiC RIRENA ERRAS o

4.3.2.1.3 Heap T=[A&TE

Ustoref§Ef3Free Space Map ( FSM ) MHER T BN IRRMVTR=TE, HEURHE
LEAIALER . BUAPEENENRITHENRESRE RIEREMIRERN, #a
MIZRITRIAIFSMAPBTHURE, BEXSRIFSM LICRINRATRT A2 LA
EBEAFBN=EER, MRFHEUIRERIRAIblocknumBFHITIENZRIE, B
THRERmEEE.

F— R E D XXM AIFSMEEMFHE—MEZAIFSMI 4, ZFSMIES53RE
EREEENERT. fld0, BEROXINANEIENH32181, MEIIRAIFSMIZEE
7$932181_fsm, FSMAEEH#RASIBRAINERXZE, XEFRAFSM block, FSM
blockZ [BIHNBIBLEMIER T 2B =ET RN, WP RESE R ATRHEXE.,
BRTEFSM EBHRITMR T AT, —EEREINFT R, AREHFHRRERE
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— N BRI REFHREIS S BETFRITRERE . ZENAMFEFIEIERLRA AT
EMRIFLAT—3, SEDMLASHITEIZF T4, UstoresfEAuto Vacuumfyidiz
PIERMIHZFSME I TIEE =R,

4.3.2.2 Index
UB-treeFE1Eiau0T:
1. EINTYMVCCEES.
2. T IR E=REIAEES .

4.3.2.2.1 RCR(Row Consistency Read) UB-tree ZiRAEIR

b-tree key

1. U B-tJr:eeE’g%HﬁZK‘éiE%ﬁH%?KeyE’ﬂzﬂﬁzs“éﬁ, B TR ASF0 75 SEhR A TYFEUB-
tree k.,
2. RATHERTE, xmin/xmax3FHxid-base + deltafy5=FE R, 64 AIxid-basefi

T?EEEJ:, To4H FiETE32(delta, TRE _Exid-basethEE BT ERSMYIBIEH

TTHER

3.  UB-treelE NZiEMIBRkeyAtiZBBkey + TIDBIIRREHES, Z=35|5IMBRIAITTA RIS
NTTHEITIDIEAE X E=HTHERE . S8 xmin. xmaxiBiNZEkeylI/SMH o

4. FBIDBMS, BIRAMEEFEEKeyiNTREMITE .
4.3.2.2.2 RCR UB-tree B] {4414

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

Pr— Key (xmin == committed && csn
Reader ¢
(csn=300)

Key (xmin == committed && csn==100 && xmax == committed && csn==1500)

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

le
-visable
in-visable

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

Key (xmin == committed && csn==100 && xmax == inprogress
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1. XEFERSIBUENSIRASERTIMGE, 8188 FE5IBRAITEFHiATE
W, ERYZRSIERIRI M EFESZRS |13 (Index Scan ) RIXES 134
( IndexOnly Scan ) BIMERAKIEH .

2. FERSHENFEZIN, BINTZRSIMBRRIE, RTXIRMPREAELAITTARINAY
5| TTHRITIRC

4.3.2.2.3 UB-tree &I E

o InsertiBfE: UB-treefUiENZEEARAT, IFEIEINES IEANERREESE
BHEExmIinFEK.

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

e UpdateiffE: XtFUstoreis, HIEEMITUB-treeZR5|FIRNRIEtESAStore5
FiAR, #IEEHEEFHMIER: R5IPIFIIERSIFIEH, TELE TUB-treetE

R E AT,
ubtree ubtree
=] =3
Key ;‘-ﬁ' Key = ‘A" Key = 'B' Key = 'C
no=(5,1) TD =G, ) |[TD=6,1)—|TID=(G,1)
RE 1, o) 1, 2] M 2, 3] % 3, 0]
a .

Header ‘ 1 ] Header ‘ 1 |
i
|
|

ustore JEERS [FI ST ustore F5IFEH |
|

FERERUB-treefE X5 |1FIFIIFRS IFIEFHAIZER:

a. TEERSIPBPIEFHIERT, BRI RNEEFHTEH, index tuplef3ig@E—IR
#HENBIdata tuple, UheapRE&BEAFHIdata tuple, MRIEXY Fdata
tupleFHiEHEEIEF A UndoH

b. TERSIFEFHAIERT, UB-treetBSiEAFHIiIndex tuple, (ERSIEM@E—
“data linepointerfi@—*data tuple, FAHIBRABIEIENIFTZENUndoh
15EY,

o Scani®F: FAPTEIZENEURER, FIEIERRSIFMINE, UB-treeXXIFR5IEIRE
HSRASERT NS, RoIEMITIMEGEFSZRSIF3#H (Index Scan)
RANZ5 3355 (IndexOnly Scan ) MBEBFTIRF -

XJTFERB |3

a. EERSFIEZMREIIMES (IndexOnly Scan ) , MBS HAEESEHERS| Lt
T-nEHK, HEIFEFHTARTREEE,

b. BHRSIFIFSEFEIES (Index Scan) , NIBITIFHEMEERS| LT
o8, HEMFESFMTANTID, BEITIDRIEER EEHXI AR
TTH. WMTFEFR.
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‘ Index AM ‘

I

| A |

% /.—.wt\ N—

AL TR N

ERE TN

M
Ind;:zfnn ly IndexScan
( B-tree, f@m%ﬁm ) ( Heap, iflilﬂlﬁ’ﬁﬁ ) ( #IEINULL >

4.3.2.2.4 UB-tree ZS[A)&18

L FiTAstorefIZ 5 | fkEfiAutoVacuumFlFree Space Map ( FSM ) #{T=E1EIE, FE

B AR RATAYERR, MUstorefIZR5I{FRELFEAIURQ ( UB-tree Recycle Queue, —
FETFEIRBAGIHIEIRED, BIXUEIAG ) , WRSITHTEHITEE . NUBEIR

I 2IEERNMEWINYI, —NBEZREAY, S— 1 eJBETIAAGI, EDMLIRERT

BESINTEEIE, seARMEREDMUZIZERIERNTB2RIFMKIEIRE, Z5([EIWBA
5 IR & TFIEB-treeZR 5 | AYFSM IR

9N LB, 5 |IREENIEABASIELRE T :

1. K5I} > #BENTI

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

2. ETERASY > BT ABASY

ATEGIR AT AR\ RY R E R EA R — MBI S & LN AT A IS
RIERAENER, SNTANIZEE—TREI=TRARRE, RIFEENE
FERAINENED—P RS WEEIT RIS, LIRSSEENIIFIIA—1 RS
WHEE, SENBEAIIFRIEED—DRSITEANTANTIF, KEEETIRY
WSz 18, LANBTARSIBRATAEER.

3. A > R5IER

R EDRFRN—R5|IZNE, SFENTBINIIFHITERESEIUE
BRIZRSIR, MRHKENERHTER, REUERRENH TR I
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4.3.2.3 Undo

B SE R A HUR EREMESGAUSS HOME/undoB R, BiZREAEE5R/\EES
KEXRIPFEREEENES . SZiFpermanent/unlogged/temp=Ffhz&LE,

4.3.2.3.1 O}RERES1E

o . o .

1. &undo zonef& T EIEEFS txn pagedt, EEEundo page,
2. UndolEFFfi#undo row, XTHUIEANENSIEH EMAICREIUndo,
3. UndoicRt2FiE, RtXFUndommEmANEK EHEEICFERedo,

4.3.2.3.2 {4AREN
txn pageTES 4RSS

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

undo rowFRTE4ERLRLEHT

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

4.3.2.3.3 Undo Fa)ETE

UndoFE S ik e a Rk &kiz TR EEM, REFN_EUndotEiRAYZSE)[]
W, SEEIERX log# T, ElWLizEHEMRFAIundo zone, XJiZzonedAY
txn pageidid, EKIEXIAMNNEIKMIRFEHTER . BIKERR T E SRR/
2, BiZzE=R2MEREREF$(current_time-undo_retention_time) . X FigHI
BEHPFELRNES, ERENEESNZESHTNIEEEIRTS
HHIEEDEFEETIRER . EBXREIEERNES, B\ FRNEIRERKAIRTZR,
e PundoEFEE AR » Hundoh A=SE)EILundo_space_limit_sizeRd,
MekAEFIEI , REFES IR E CEIRTH, EMESEZIRATEIET$
(current_time-undo_retention_time), 7EIXFE R oGO .

4.3.3 Ustore EEEERY

GaussDB KernelZ553 &Y :

1. EBBRINAEBmDEXID, 1ZFEEPAIFE—5DML/DDLETDIZTIIASEIE
FZEFHEXID,

2. ESEFRN, SFERERESIEKERICLOG (Commit Log ) , CLOGHEFH
KE: BBiriTh. FREXR. FBELEZE. FESER . 815589 CLOG
REAL92 bits, CLOGREAI LEBNFH A URRANESARRIRE.

3. EBERLERE, AEFERARSBESFSEXINFRICSN ( Commit sequence
number ) , CSNASLHIRIT S, GAIXIDEEHECMAIME—CSN, CSNATLIRE

undo space
thread 1 thread 2 thread ...

undo row undo row : :

| |

| |

| |

undo row undo row undo row | |
| |

| |

| |

undo row undo row undo row : :
| |

| |

| |

| |

| |

| |

| |
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4.3.3.1 BFIRR

1.

4.3.3.2 FHOR

IEEFHIUATIRES: FBiziTh. FBRER. FBRAPER. FEEERR. &
EZNTFES. FBEEE

pa{=ES . 2EDML/DDLEABMMARTES, XMESZEERNESHIE
#iE4) ( START TRANSACTION/BEGIN/COMMIT/END ) , DMLERLREEED
ERXESR, EXESHEXHISTART TRANSACTION/BEGINIEIZHIEZAIFF
A, HHCOMMIT/ENDIEIZHIZESZAIRL

FEBVRFETEXNSSTFEIRES, HSAVEPOINTIEGIEHIFESHIA,
FHRELEASE SAVEPOINTIEGIZHIFERER . MR EBERRIGIEFERE
BEFES, ZEZRERSEWTFESHIRR, EFESRRTEESS
HITRESZANER

UstoreZiHECIRRIRE RS . BEENITHIART, SRENHBIRFHICSNIEAH
BNETHIEIRICSN, BMETHIRI REREIETFHRIF—Z2IARE, A2 EEEMD
EREKREND, Ustoreread committedZRA 2IFIEF—HMIERY . Ustoretb 245
FRERI2PCES .

EREEFZIETHEETRETHESEEBIE T, SSTERENT, RRFTE
KBS P ETHANESURIER TR . Astore. UB-tree;@BEIRER, BRIZEXNE
NBERRENE. Ustore AT HREE R, BRIRIRREES TRL . RESTWARMEE
R3MZT

1.

4.3.4 [N[ERE

B ER.
BE=MERsMAESHNELEER:
a. EHHMPHPIROLLBACKXEEFAMMARIEER,

b. ESZETIIREPUNRALEERRORKFIRE, HETHICOMMITXEFS
ROLLBACKIfgEHERE], th&fARZEIR,
. ERIETMIEPINEELEFATAL/PANICRSIIRE , EE&IEEEIIEEIS X%
HIEHPENESHTREEER,
BEER, BEEREMEEERASIEEREREY, SHUndoBllZ&iz R
CRZHRINES AERELRITS, MEIRIIMEMIRS . RREOIRESARRE
f2undo launchR F=HERE LR TEZEundo worker, BRHRELIRTIELIE
SERRMATELRIES - undo launchZ&iZ2RZ B LARIATHEES5 N undo worker&iz .
REREIR. JFSEELRELKREIREAR@EAT, INREMESEEEMRZ
EEGENTD, MeEERIZESEAREHIIRMBEEIITRERELR.
NEKEIRRARCIRESEAREAYNER, FEREMRIMHE.,
Ustore FE=ZHIEERROLLBACK TO SAVEPOINTIEGIRG, FEEEIZERXE
SRR EERTT, FREESHNERALMRXESHESRKES . IR—IFSELR
AR ERBAIFESS, BB ERSATFESNER, FraFE50
REEEASHITRESMER.

INEWRSINRERERFEIRE AR —IF, ALIBIEEEIRE— 1 ERRESZAI

Iy,
g.

BERBMAASRERYURERHEITIRE . ERARERAZR], Ret@idEnk
PITREFERIXOCRINIBIFEEFEN, REMKFEZHDHEZE\T . KANW
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EFARE, @EiZNEIDropFliNEITruncatetk S E383ZRIEIEZEDrop/TruncateFIEIE,
REEWER, MBERSEFEBIEERNTX,

(1] %88
e ASTORES |EEEARZIFNEITHEE,

o EHASIFINLEEE,
o RAFAILUREFEFENMLINGE, FRESHR—EIMERESL.

4.3.4.1 (A[EI&EF

=b§1IZIIL:\
AEE G UAEIEEERENTERFRE N snapshot#iE, X—4F 4] BFEENE
EEEEIMIPREENAIZIREE . NEIFBETFMVCCEIRANF, BiEaREEH
IRA, IREUEEERAEUE .
HisRARE
undo_retention_timeZ2# T & & undolBIRANHIR B HTE] .
Fop
{[ ONLY ] table_name [ * ] [ partition_clause ] [ [ AS ] alias [ ( column_alias [, ...] ) 11
[ TABLESAMPLE sampling_method ( argument [, ...] ) [ REPEATABLE ( seed ) ] ]
[TIMECAPSULE { TIMESTAMP | CSN } expression ]
|('select ) [ AS ] alias [ ( column_alias [, ...] ) ]
|with_query_name [ [ AS ] alias [ ( column_alias [, ..]) 11
|function_name ( [ argument [, ...] 1) [ AS] alias [ ( column_alias [, ...] | column_definition [, ...] ) ]
|function_name ( [ argument [, ...] 1) AS ( column_definition [, ...] )
|from_item [ NATURAL ] join_type from_item [ ON join_condition | USING ( join_column [, ..]) 1}
EiERER “TIMECAPSULE {TIMESTAMP | CSN} expression” JiNEINAEHISRIA S
I, HRTIMECAPSULEZR RMEAIAEIINEE, TIMESTAMPLAR CSNZRRIAEINEE(HER
B{Apta =S EakERACSN ( commit sequence number ) 58,
SR
e TIMESTAMP
- IEETAEANFRETIMESTAMPXMNTEIS EHIEEE, TIMESTAMPIE— R
{AHIASBAYE]
e (SN
- IEEEARNIEFEZERRF TEANCSNSRIEIE, CSNIEE— 1 EAKZiE
RRATER, FIREPHCNAS—HMR, BPCSNRENHIEEN—
TS, Ei@%ﬁ\csN'FE’\J%Z}EPC%SQLﬁi’@%"ﬁ%ﬁ&ﬁ—ﬁﬁ,ﬁﬂ’ﬂﬁ?&
iR,
%t FENESHTINER, TRELBE3sHIRE . BENOENSHAINR S, B2
{FERACSNHITINE], GTM-Freet® Fi8BERB—Hltcsnm=, GFIIARAZHF USNHIB
H17iAE],
EAH)
o Il
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gaussdb=# drop TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
--BlEEKflashtest
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
--&Eifjcsn
gaussdb=# select int8in(xidout(next_csn)) from gs_get_next_xid_csn();

int8in

79351682

79351682

79351682

79351682

79351682

79351682
(6 rows)
--EE SR
gaussdb=# select now();

now

2023-09-13 19:35:26.011986+08
(1 row)
-EAHE
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4"),
(5,'INSERT5'),(6,'INSERT6');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
3 | INSERT3
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
6 | INSERT6
(6 rows)
- AEETE A csnibiIE
gaussdb=# SELECT * FROM flashtest TIMECAPSULE CSN 79351682;
col1 | col2
______ |
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
(6 rows)
--INEEETE R AR
gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP '2023-09-13 19:35:26.011986";
col1 | col2
______ |
(0 rows)
gaussdb=# SELECT * FROM flashtest;
col1l | col2
______ |
1| INSERT1
2 | INSERT2
4 | INSERT4
5 | INSERT5
3 | INSERT3
6 | INSERT6
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4.3.4.2 (J[E)3=

Ab e o
B5 |=u§\

HIRRSR

S
1ai

(=B

(6 rows)

--INEEEEERE AR

gaussdb=# SELECT * FROM flashtest TIMECAPSULE TIMESTAMP to_timestamp ('2023-09-13
19:35:26.011986', 'YYYY-MM-DD HH24:MI:SS.FF');

col1 | col2

______ |

(0 rows)

- INEEEE N csnib iR, FXIFREHTER

gaussdb=# SELECT * FROM flashtest AS ft TIMECAPSULE CSN 79351682;
col1 | col2

______ |

(0 rows)

gaussdb=# drop TABLE IF EXISTS "public".flashtest;

DROP TABLE

NEIXRTLSEFRIKERSENER, SZERMURT— I R—ER, MARENK
TEEERY, HAFIERTLARIEIRE RAVEIE . INEIRETMVCCESIRAHLE, BIMREE
BBz B R 2 fRANEEEIE, FHOiEEE<ISRRE<mcrOEdE, £
PRFEIRILR -

undo_retention_timeZ2# & Eundol|BIRANAIR BB AT E] .

TIMECAPSULE TABLE table_name TO { TIMESTAMP | CSN } expression

gaussdb=# drop TABLE IF EXISTS "public".flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
-BlER
gaussdb=# CREATE TABLE "public".flashtest (col1 INT,col2 TEXT) with(storage_type=ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'col1' as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
--Bifjcsn
gaussdb=# select int8in(xidout(next_csn)) from gs_get_next_xid_csn();

int8in

79352065

79352065

79352065

79352065

79352065

79352065
(6 rows)
--EifRIAYAS &L
gaussdb=# select now();

now

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

(1 row)

--BEZKflashtest

gaussdb=# SELECT * FROM flashtest;
col1 | col2

______ .

(0 rows)
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--FENFUE
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)
--AEIRERECSH
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)
--HRANFUE
gaussdb=# INSERT INTO flashtest VALUES(1,'INSERT1'),(2,'INSERT2'),(3,'INSERT3'),(4,'INSERT4'),
(5,'INSERT5'),(6,'INSERT6');
INSERT 0 6
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ Theroomoses

3 | INSERT3

6 | INSERT6

1| INSERT1

2 | INSERT2

4 | INSERT4

5 | INSERT5
(6 rows)
-- A EIRE R ERIAT E)E
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP to_timestamp ('2023-09-13 19:52:21.551028",
'YYYY-MM-DD HH24:MI:SS.FF");
TimeCapsule Table
gaussdb=# SELECT * FROM flashtest;
col1 | col2
______ e ———
(0 rows)
gaussdb=# select now();

now

2023-09-13 19:54:00.641506+08
(1 row)
-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 E)E
gaussdb=# TIMECAPSULE TABLE flashtest TO TIMESTAMP '2023-09-13 19:54:00.641506';

MH%RAS 01 (2024-10-31) WA © EARTERABIRAE 74



Z=EEE GaussDB
151418 (9 FH_V2.0-3x) 4 15452 |8

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

Ab e =
B |=u§\

e [JEIDROP: AJLMKREZSMABRAIZR, MEIMLL (recyclebin ) FikEMMIBRAIZR
REMBEENERS|. RYUFKE, WEldropRETFERIKEEHE, BidiEkREIES
PICRAIRAMIIEN M, SLHISdropRAYIRE .

e [NEITRUNCATE: SJLAREIRIEFeEIMEH TtruncatedIZE, MEIKLEFHIRE
FtruncatefIE R 25 |RIMIBEUE . (NEtruncateETFEUWESHNF, BITiAR I
UhHRIERAYRAIIEE, SCHlEtruncateRAIRE -

BSR4
e  FFiZBenable_recyclebin2# ( GUCE#Epostgresql.confS &L ) , BAEIIL
uh, BRREEREN.

e recyclebin_retention_timeS# TR E LWL RIRERTE], BT AT ERIEIL
IR ENEIE, BRREERIER .

HEXIEX
o MR

DROP TABLE table_name [PURGE]

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

o INEIMIPRAIZE

TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename]
o EMFTE
TRUNCATE TABLE { table_name } [ PURGE ]

o [NOEEHTAYZR

TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE

SR

e DROP/TRUNCATE TABLE table_name PURGE
- BOANSREIEMALOKILET, PURGEEEBE.

e  PURGE RECYCLEBIN
- FRAERIBETR.

e TO BEFORE DROP
ERXNFORR KL ERERRNREEFITR.
AJLASE/RIGRFISERIRAIBTR, SIRMBRITEIERE S ECRIRFEMZTR .
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Ear Nl

- EKILFRFERIOINREREE—M . B, NRIEERFERSZIR, 3
LEIRERRIEENINIR . F “select * from gs_recyclebin;” {EAEAI
KuE RIS .

- MEREETHEFEENSTR, BNREKIEHEES MZBIRINSR, AR5
ggg@?@&zﬁnﬁ%ﬂzmma WREBEREERARZE, (RaIld
X :

" EEMEERERINRIIRGEEMBTR.

= H4FTIMECAPSULE TABLE ... TO BEFORE DROPiEf), BHZRERZTMN
x,

- I&XSDROPFERY, RREERS, EttFIRBIFREFEMUEIRE . BFH
RERE, HITDDLGSFLRAEFIRE.

- g?&ﬁ)ﬁiﬂ‘%Kﬁ%DML\ DCL. DDLEERE, FXFFDQLEMIRIF ([54E
F ) o

- NERFMERRZE, fUTIIERENTZIMMIREERED, NEX
W, ATIEDDLAYRIFITINEHRIENRES: “ERROR: The table definition of
%s has been changed. ” . j#Knamespace. FZHNEZHEIR{ERIDDLIITIA
El2{EiREE: ERROR: recycle object %s desired does not exis;

- FFBenable_recyclebin2%§, EAEIKILAT, WR%E _EBtruncate trigger,
TRUNCATESRRY, FiEfit&trigger.

e RENAME TO
HMEIBEEPIERIIRIEE— N BTR.

e TO BEFORE TRUNCATE
INEZITRUNCATEZ B .

-- PURGE TABLE table_name; --
-EEEIKIL
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | reytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

gaussdb=# drop table if EXISTS flashtest;
NOTICE: table "flashtest" does not exist, skipping
DROP TABLE
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | reytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | reyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)
-l flashtest
gaussdb=# create table if not EXISTS flashtest(id int, name text) with (storage_type = ustore);
NOTICE: The 'DISTRIBUTE BY' clause is not specified. Using 'id" as the distribution column by default.
HINT: Please use 'DISTRIBUTE BY' clause to specify suitable data distribution column.
CREATE TABLE
- HANEIE
gaussdb=# insert into flashtest values(1, 'A');
INSERT 0 1
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gaussdb=# select * from flashtest;
id | name
R
11A
(1 row)
--DROPZ&flashtest
gaussdb=# drop table if EXISTS flashtest;
DROP TABLE
-EEREL, BRI BB
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs
n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
VI

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

18591 | 12737 | 18590 | BIN$31C14EB489E$12D1B978==$0 | pg_toast_18585_index | d | 3
| 79352606 | 2023-09-13 20:01:28.64093+08 | 79352595 | 7935259
5] 99 | 10 | 0| 18590 | f | f |0 | 0

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

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

--PURGERR, & EiaRIRMIFR
gaussdb=# PURGE TABLE flashtest;
PURGE TABLE
-EEREEL, EREARRIRERIR
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64

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

-- PURGE INDEX index_name; --
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
--S9F&flashtestBliEZL5 |flashtest_index
gaussdb=# create index flashtest_index on flashtest(id);
CREATE INDEX
--BEflashtestRIGEARER
gaussdb=# \d+ flashtest

Table "public.flashtest"
| Modifiers | Storage | Stats target | Description

+ + +

Column | Type
+ +

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)
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Location Nodes: ALL DATANODES
Options: orientation=row, storage_type=ustore, compression=no, toast.storage_type=ustore

--DROPZ

gaussdb=# drop table if EXISTS flashtest;

DROP TABLE

-BEEEL

gaussdb=# select * from gs_recyclebin;

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

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

+ + + + + +

+ + + +
-+ + + + + + +
NV

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

18648 | 12737 | 18646 | BIN$31C14EB48D6$12E230B8==%0 | pg_toast_18641_index | d | 3
| 79354509 | 2023-09-13 20:40:11.361034+08 | 79354506 | 7935450
6 | 99 | 10 | 0| 18646 | f | f |0 | 0

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

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

rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs
n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64

+ + + + + +

+ + + +
-+ + + + + + +
VI

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

18648 | 12737 | 18646 | BIN$31C14EB48D6$12E230B8==$0 | pg_toast_18641_index | d | 3
| 79354509 | 2023-09-13 20:40:11.361034+08 | 79354506 | 7935450
6 | 99 | 10 | 0| 18646 | f | f |0 | 0

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

-- PURGE RECYCLEBIN --
--PURGE[E]zik
gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EELOM, EIREHREES
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

-- TIMECAPSULE TABLE { table_name } TO BEFORE DROP [RENAME TO new_tablename] --
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gaussdb=# drop table if EXISTS flashtest;

NOTICE: table "flashtest" does not exist, skipping

DROP TABLE

--BlEEEflashtest

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
-EELOME, FENEIRSL
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype |
rcyrecyclecsn | rcyrecycletime | rcycreatecsn | rcychangecs
n | rcynamespace | rcyowner | rcytablespace | rcyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid |
rcyfrozenxid64
+ + + + + +
+ + + +
-+ + + + + + +

18658 | 12737 | 18652 | BIN$31C14EB48DC$9B2B$0==%$0 | flashtest | d | 0|
79354760 | 2023-09-13 20:47:57.075907+08 | 79354753 | 7935475
3| 2200 | 10| 0| 18652 | t | t | 226824 | 226824
18658 | 12737 | 18657 | BIN$31C14EB48E1$12E45E00==%0 | pg_toast_18652_index | d |
| 79354760 | 2023-09-13 20:47:57.076129+08 | 79354753 | 7935475
3| 99 | 10 | 0| 18657 | f | f |0 | 0
18658 | 12737 | 18655 | BIN$31C14EB48DF$12E46400==%0 | pg_toast_18652 | d |
| 79354760 | 2023-09-13 20:47:57.07621+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
--[[Eldropz&
gaussdb=# timecapsule table flashtest to before drop;
TimeCapsule Table
-BERX, ®EKRERdropZEl
gaussdb=# select * from flashtest;
id | name

-EELOMEG, B RRIFRERIR
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

--DROPZ
gaussdb=# drop table if EXISTS flashtest;
DROP TABLE
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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

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

--[AEldropsk, *ZBEIKISEFHIrcyname
gaussdb=# timecapsule table "BIN$31C14EB48DC$9B4E$0==$0" to before drop;
TimeCapsule Table
—--BEEWL, ERaRRIRERR
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

gaussdb=# select * from flashtest;
id | name

--DROPZ

gaussdb=# drop table if EXISTS flashtest;

DROP TABLE

- BEEIRL, FRWMANEIKEL

gaussdb=# select * from gs_recyclebin;

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

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

+ + + + + +
+ + + +--m-
+ + + + + + +
VI
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)

-BER, RIFE
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gaussdb=# select * from flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;

A
--[NEldropsk, HEfZR
gaussdb=# timecapsule table flashtest to before drop rename to flashtest_rename;
TimeCapsule Table
-BEER, BAFE
gaussdb=# select * from flashtest;
ERROR: relation "flashtest" does not exist
LINE 1: select * from flashtest;

A
-BEEGRENE, FEE
gaussdb=# select * from flashtest_rename;
id | name

-EELOMEG, B RRIFRERIR
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)
--drop®
gaussdb=# drop table if EXISTS flashtest_rename;
DROP TABLE
- B=EML
gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EELOML, 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
+ + + + + + + +
+ + + + +
-+ + + + +
(0 rows)

-- TIMECAPSULE TABLE { table_name } TO BEFORE TRUNCATE --

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

N

gaussdb=# insert into flashtest values(1, 'A');

INSERT 0 1

gaussdb=# select * from flashtest;

id | name

--truncatez

gaussdb=# truncate table flashtest;

TRUNCATE TABLE

-BEERL, FRREIEHRN BB,

gaussdb=# select * from gs_recyclebin;

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

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

rcyfrozenxid64

+ + + + + +
+ + + +
-—+ + + + + + +
e e
18703 | 12737| 18697 | BIN$31C14EB4909$9EAC$0==$0 | flashtest [t |
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
| 79356608 | 2023-09-13 21:24:42.820358+08 | 0]
0] 99| 10| 0] 18700 | f | f | 227927 | 227927

18703 | 12737 | 18702 | BIN$31C14EB490E$132FEA40==%0 | pg_toast_18697_index | t
| 79356608 | 2023-09-13 21:24:42.821012+08 | 79356606 | 7935660
6 | 99 | 10 | 0| 18702 | f | f |0 | 0
(3 rows)

-BEXR, RPNEIERT
gaussdb=# select * from flashtest;
id | name

S

(0 rows)

--[A[E]truncatez®

gaussdb=# timecapsule table flashtest to before truncate;
TimeCapsule Table

-BEFR, RPNBIERRE

gaussdb=# select * from flashtest;

id | name

--EAOKL

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
+ + + + + +

+ + + +
-—+ + + + + + +

18703 | 12737| 18702 | BIN$31C14EB490E$132FFC38==$0 | pg_toast_18697_index | t
| 79356610 | 2023-09-13 21:24:42.872654+08 | 79356606 | 7935660

6 | 99 | 10 | 0| 18708 | f | f |0 | 0
18703 | 12737 | 18700 | BIN$31C14EB490C$13300228==%0 | pg_toast_18697 | t

| 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 |

79356610 | 2023-09-13 21:24:42.872792+08 | 79356606 | 7935660

6 | 2200 | 10 | 0| 18704 | t | t |0 | 227928

(3 rows)

--drop®

gaussdb=# drop table if EXISTS flashtest;

DROP TABLE

- B=EL

gaussdb=# PURGE RECYCLEBIN;
PURGE RECYCLEBIN
-EELOML, EIRSHREES
gaussdb=# select * from gs_recyclebin;
rcybaseid | rcydbid | rcyrelid | rcyname | rcyoriginname | rcyoperation | rcytype | rcyrecyclecsn |
rcyrecycletime | rcycreatecsn | rcychangecsn | rcynamespace | rcyowner | rcytablespace
| reyrelfilenode | rcycanrestore | rcycanpurge | rcyfrozenxid | rcyfrozenxid64
+ + + + + + + +

0]

0]

+ + + + +
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-+

(0 rows)

4.3.5 EEVETITER
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WEEETT
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Rk AT

X o
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Bk o
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BRRATTHIENE
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BT ErigESE S I M Transaction Slot{S
B, SiEESXIDMZESEMAIUNdo
RecordsgH.

BFETEEUNndo ZoneItiEz8, B
Undo RecordfTransaction Slot{§&t{$H
Bt o

FBFEHiEEUndo ZoneXdizUndo Space
BITTEE, E/RUndo RecordM{H(FFE1E
Mo

BT EHiEEUndo ZoneXdhizSlot Space
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Bt o

undoZsg)
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HEKE,
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(ERE=88

gs_undo_dump_re
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d
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?ﬂ}%ﬁ =it IhaekEAR (ERA= BRI TR
B
BTt EuR AR R L EERIFREh gs_undo_dump_pa
SBERA, FHREFRETASHIER. rsepage_mv
MER | BFETIEELSNSEEZWAIXLOGHE, | e WALHZE | gs_xlogdump_lsn
& FHREIFHEITNSRRE, TLuEE anbi=
WAL | Pg_current_xlog_location()3XEX =351 +
)( XLOGHIE . * %’:‘@mﬂj
FFETEEXIDIXLOGHE, FHREIF | ¢ HWEiRIR, | 9s_xlogdump_xid
HEETNESRIEEE . ATLAEE
txid_current()¥KEVHBE1ZES3ID,
BF@#rieERNEMNNEE, FRE gs_xlogdump_tabl
ERE TR SHERRER, epath
BT triEER N E IR EXIMAYH gs_xlogdump_pars
&, FREFHFEITNSERERE. aILE epage_tablepath
fi—x¥4Tgs_parse_page_bypath#l
gs_xlogdump_tablepath ., iZEEEHAITHY
BIESRHRREEFE. IREEEFCH
BrEVFRRVIBXBE, EEEAR
gs_xlogdump_tablepath,
it EZRER | BFERUndolERBAIHER, 81 e UndoZsd | gs_stat_undo
(Undo | Undo ZonefERA1EN . UndofERTENR . EZBK o
) UndofEIRZ 4 BIEMIBRERAIUNdoRIR | () 4 O
SHIREETEFE. e o"" "
WMER | BF#itMSEEE (WAL ) SEII0MEFE | ¢ WALS/RI | gs_stat_wal_entryt
& KERHAA, B, able
(WAL | ot s aE (WAL) RIERS. & | * WALS/R gs_walwriter_flush
) BRIHER. {ﬂihang _position
FRTFSHASHE (WAL) SRISREST i gs_walwriter_flush
R, PRELIRRIEXEFITHES. _stat
) WR/R | BFEEARNFRRERS IXEHETNEE | ¢ RERIAEL | ANALYZE VERIFY
5 EEERE. EToiR
4798
o TIILIEE]
T
o HEMEIMEH
FRI)ER
BFRIEHAILAISRIENENERETE | XEHEKX. gs_verify_data_file
EEX,
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gs_repair_file

HR/R
51/
UndoIR
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?Jj'jéé =it Iheefinia (ERA= BRI TR
B
BFSENENREESES ARIBRR gs_repair_page_by
Ho path
ERER | AFEZEUndotER, MRRIELI UndoJtfSE | gs_repair_undo_by
(Undo | UndoTtEBi&BI0NIAREE, SEWEIR zone
) ﬂ:o
E3|E | BFERUB-treeZX3| BT ZR5|EIBASY | gs_repair_urqg
IKZRAZ FERER
)( URQ b7 N8

4.3.6 BN EMFER

4.3.6.1 snapshot too old

FESQLIYTHEIE KFERE—LRE, UndoX & REFAARLSEEIEHT8EE S
?EEH&ZIS?&E%UEIW?E%O —RIER TERT BRIRKR=E, EEATRFRERS
o

4.3.6.1.1 <EE53FHZE Undo =jaE)[E]I

IIRRIISR
1. pg_logsh$TENAN FEEIR:

snapshot too old! the undo record has been forcibly discarded
xid xxx, the undo size xxx of the transaction exceeds the threshold xxx. trans_undo_threshold_size
xxx,undo_space_limit_size xxx.

FEELRBEED, XX IsLPREIE.
2. global_recycle_xid ( UndoFRAHZEBEINESXID ) KATEREEZ

gaussdb=# select * from gs_undo_meta_dump_slot(1,-1);

zone_id | allocate | recycle | frozen_xid | global_frozen_xid | recycle_xid | global_recycle_xid
--------- T
| 248 | 17028 | 17028 | 17025 | 17028

3. pg_running_xacts5pg_stat_activityWlEEIGFEEIKESS, HZEoldestxminFl
global_recycle_xidi#i# . W1 pg_running_xactsHEIEEEKESSHIXMInF]
gs_txid_oldestxmintB%, BHi@Eidpid&Eiflpg_stat_activityE G IZHITIEDATE
i, WRAEKESRETEI.
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_oldextxmin();
select * from pg_stat_activity where pid = [KEEHEZFEPD,;
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QBT
®idpg_terminate_session(pid, sessionid) RIHKEBSFRENSIE (1288 KESLE

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

4.3.6.1.2 XE[MRESZHEE Undo FE)EIIL

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

IR E

BEARLEIRERENE, BELELATREM:
B=1: fEpostgresqgl.confihficEmax_undo_workers, ARERTR.
F=2: gs_guc reload -Z NODE-TYPE [-N NODE-NAME] [-I INSTANCE-NAME | -D
DATADIR] -c max_undo_workers=100 BB,
4.3.6.2 storage test error
WESHimdied, FER. R3lEFUNdoRAEAELEG, ZREAMMZBISENH

TZERIMEN, AINERIANEESEEES “storage test error” XEFHIH
FEEIEIEEFEITHE (pg_logi) , HITESMOR, RESKREFNEXEIANIK

18N O

1SS

pg_logeh#JEN “storage test error” XHEF,
LIRS X

BB R RFARTIFRR
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4.3.6.3 &V ZHREE:"UBTreeSearch::read_page has conflict with recovery,
please try again later"

[BRIISR

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

*o

(R SHT

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

ZA X EMEERSENEERLAR— RS I NERZR T, ERSEERNH
HESESERIED, HINREDIRIENNER.

AR

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

SHERAEIIHRS INEN, KMNETTARE (B5%xE ) RETHEFTER, EF
HESEIARENIERSR A, MEFIRRREARES RE—ED TTEBNEIARE,
EREPEIER FEMEEIX REm Az, TEBMIEERNERE, FEATEE
PPREDHBERTAN, PRLUFRTER,
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4-1 IESH

UBtree
Page

item

1234567

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

L

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

ET5E

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

GaussDBHIFDW ( Foreign Data Wrapper ) AaJLASEIIE N GaussDBEYEE N IFZIRSS
2= (BELUERE. XHRR ) ZIGREERIE. BRisFaIIMNREURIT R RTI0E
file_fdw,

5.1 file_fdw

file_fdwiEHRIZML T HMEREIETT2EE ile_fdw, BILAARIERRSSSBRAIARSifaEl
B . RS 2ECOPY FROMENIERIET, BifiES ( FFAIER ) # “SQL
2% > SQLIEX > COPY” &7, {FHfile_fdwiplQlEUE 2 Ha0ANER, 25
SHZEHESHFHIE NIRIE
HEiIGaussDBEELASRIZESile_fdw, initdbBIBHESTEpg_catalog schemad ElIEEiZiE
%,
gheéfdwia‘ﬁ_\t"ﬂ’ﬂserver*lﬁlé’l‘%ﬁﬁi@-iﬁ%ﬁﬁ@%ﬂﬂéﬁﬁPﬁﬂ%ﬁé&*ﬁﬁﬁiﬁ’ﬂﬁéﬁ%ﬂﬁ
=98

{ERfile_fdwBlIZRISMNEBZRATLAR THIiEIR:

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

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

e header

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

e quote

IBENHHIS|IB=E®, S5COPYHIQUOTERIER
e escape

IBENHHIE N FF, 5COPYRIESCAPERIRIER] .
e null

BEMHFRINulEFERE, SCOPYRINULLIEIRIERE o
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e encoding
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,

MH%RAS 01 (2024-10-31) WA © EARTERABIRAE 91



Z=HIEZE GaussDB
15148R (9 FH_V2.0-3x) 6 ZiEEH!

6 ZIEEH
GaussDBYIEIRE HIgE RIS IFIBIR -

o MIFBIHIEIRTHETHRRAEIEE (40racle ) HITHIERL, FEE
SLITHIESEHEEN . FEUIZESREIERFEHMIZ TSEREIRRLZANFK.

BT iAW, GaussDBIZMLTIZIEMRIOINGE, BT MfExloghIs N ERIZERE.
BrEiE R TZIE G LASCRI S TEURE S . BIRIE6-1FR . ZIEEHIRE 73
EWTEURERISIRG, ISSOIERE . BMRTEEEENEIENRY, SF8ix
FEHTEIRER S HRENEETEES, BIERLSER,

6-1 2EEH|

Gauss DB ERFRAEAES

N JEARiEH JLk e N SQL Sl g

Xlog I:,r/ = o I::/ Yhys I:[/ A
BN, o 2

ZIEEHIMMmEoHER: ZIEFERIIEIESES . BEEEBSEEIASES NRUARL
BiEEE . WSaEEEREEEEE ASH TR A RESCIHESES .
GaussDBHRIRIZHLZIEMEIGINGE, RILAE DRSS IEMHIEANIRA .

6.1 1ZiE/% 65
6.1.1 ZiEREEHLA

TReEEA

BRI NZEE HIRM SRS AEIAVENLEE], GaussDBEASQLEREUROHITIZENE
D, IWHHRAMRLE, AFERTR, MEINITREZEOWILREH, ~EEHI
YETi VS
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HFZERERUES RN, AESIEXEAsEREL, BiZEM#E 2l AP IR
19; REATREIESESTHARTAIXlogiR R, SFrEHIES{EEHKVACUUMIE]

W, GaussDBFIE T ZiEEHI#E, FTFEZEXxloghIEI
—MNMBZEEHERTI—INERR, XEEXNIUTEHECER EUCIIERER L4
NIRFEFHIT. BN2ESHIEHBENNIZEREOREEER . NRLTFRA
RSP EEHIEFIEEAFEIS, NiZEHESKEBEMEN RSN ERE

o SERRESHILSNFZIE S HIEEAME R R IXE S RE R ER I LURIE L1 B SR
LSN#EHEHI#E; TEERIKSAICSN 2B E RN R EINES B AR LIARIESA
HERICSNIEHE I,

BUIRSRY
o ZiEHEBRINDNAIHEY, MNRHTEBIEES], NERASSLER, REItHEERFRIE
BN S FRIGUCSHssliZRE fon,
(1 %488
RELZEXKE, BRIEBHASSLERE.
e IREGUCE#wal levelHlogical,
e IZEGUCE#max_replication_slots>=FDNT =i ( MIBREHIEE+F
DEHHSIESHIELR ) .
(1 %88

XTZESHEY, BRI TRNES:

o —NMNZIESHIEREEMEIS— 1 DatabaseRIE, WNRFZMEITZMDatabase, UFE
ZoES M NEESIE,

o NRFEZMSESHEIELSBMEERE, HREEIEEFEFTELZS T EEES
&, BT 2ESTIENN—FSEEREE

o [FA—iflL, REZIFRANAB20MNSESFIEHITHED.

o HFPFEBEIDNKOEELHIRRE, 7ULIEREFERSQLREIEOHITIZERISIE
E, EXRMESEEDEASQLREIZOMITIZERL . NRFEACNIHOZERE
B, WEZEWTEXECUTE DIRECT ON (datanode_name) 'statementiEG)3EH
17SQLERH

o (XIR¥DIQFBFFNAREPLICATION PRAIFB P TIRE . =IO XA EUIRER
E%Eﬂi&ﬁiﬂﬁ%%ﬂﬁﬂ’ﬁ, =R BRI EIEEEER I TIEES T
%% o

EEER
o IBIEMBTZIODL

o TEHTIFERIDDLIED (W& EZERtruncatezi s XFexchange ) BY, TTBEISHAR
BEEEX.

o  ARETHFEUIBRTEHIFIDMLARES,
o LIITDDLEA (fNalter table ) 5, ZDDLIEAFIEKREBNIERENgEEE

%o

o BIEEFRNTISEMERT B. B4V a1, SENREFENSESHE, ¥
B EERCIE,

) ZITHKRNAREBIT1GB, EEMBERIURERTIEAIE, FLENEETA
KNAFBiZ500MB.
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A EERIIDMLEDMR .

GaussDBSTISARABAVEIESLAIY: 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
( BREDRETEXTIERY)

BIEESHBEEMUINTANZER, (HFNEFH. HFUR -7, BFRY
F 47 Ey LT BMERERIBEIR,

é’ji%&ﬁ%%ﬂ%ﬁﬁ&%ﬁ&ﬁ%&ﬂﬂﬂﬂ%ﬁ, XESHBETALRTRKES, SERFRFD
TR o

SZENRBEEDIEENCIEREFEHIRRED, B ERIEEEER
HmiH—EHE.

A iEat]), mEEEEmEESHEE.

EEE$/TDDLEAG, ZDDLEASZ ENEQARESHEIR,

EYERISBAEY, switchoverflfailoverBInl e IRIDEURS 2, FHEPFITIE.
QuorumtfM¥ R, switchoverffailoveriEEHEHNEN, TESHFIFYEERE
o

FRFES, SASVNERERR—EFERERE, SUSFEHIERA—EE
Mo

RZECNFIEDNEIZEMIFRE HIE

aﬁfﬁﬁﬁﬁﬁiﬁﬁiﬁiﬁgﬁ%ﬂiﬂiéﬁﬁ, RIBEIETIREFEESE, APEECE
HENRZKER, BB EELE, SFsBahdiE.
BERERELEZESFHIEIEPRESKREN, BIIKSESSEEZEEFIEDN
g2, MNREZEEFEIIERNKESEE, BEFHITSQLEREL
pg_terminate_backend (B ZE#I1E4FEId ) SRFNISLEBIFE,

A ¥Finterval partitionFREH,

R E NastoreRHIUPDATEFNDELETEER, FHMEBLEREPLICA IDENTITY
B, FlETERNEEAENFULL, BEBAIESE (F AR ) # “SqQL
2% > SQLiE% > ALTER TABLE” ZE757 “REPLICA IDENTITY { DEFAULT |
USING INDEX index_name | FULL | NOTHING }” ZE&.

2| L EFERZES BN EREMT mANZEFEH TIRE, BREFIEIIRES
FiZEHEEIEEEERIT.

HTBirETREEERENRARSEEER, BIERIBNETEES
'pg_catalog'F'pg_toast FOID/NF16384MRAXRNBIEAE . &BIRERAEE
SHEMEXEARINS, BEAELRIEPEENEXRFAFR/ITIIE.
ARRZEEHNGSET, NECIEESREAIINERES|, BIEZEN
REPLICA IDENTITYE4R B HFULLELZ2{ERUSING INDEXIEEAB SR 53
9. H—HY. IEB/ERY. ARIZERAY. {NEIEFRCHINOT NULLAYFIRIZES]

SWFREEBFIARFEFENEFRDS, FSENEFERFEE
logical_repl_node/@ 44 RESETRENNME, BLEHNIESE ( FAIER ) $ “SQL
2% > SQLiEiX > ALTER TABLE” EZT57 “storage_parameter” SA9(FEHIR
B, LAR “logical_repl_node” J@HEAEFIHER
E—NESNFESEBEHCEEHIZ, BEFBITEMITSQLEREL
pg_terminate_backend (Z454EF3HIwalsenderFEid) RFENF LIRS, MEIRH
AYZEEANZO N1 /30 51N FEF . BILEFRIZEREE, &— 15507 E
SHEXZFISHES, SFTEI—5WARNINGHTE,
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o LZBESHIELGTIERRIRE, HIREGUCEHenable_xlog_prune=on.
enable_logicalrepl_xlog_prune=on. max_size_for_xlog_retention)53f=E, H
BipELZEEFESHIRE TR BIZIGUCEHwal_keep_segments[ERT
HithSHIEHARSHEZHFRBEHEEREET, R max_size_for_xlog_retention
ATFOHLHRIZIEEFESEIRE AT (BREEX/NA16MB) B
max_size_for_xlog_retention, B{&max_size_for_xlog_retention/\FOB#EE2{E
FBZ34%l (-max_size_for_xlog_retention)/100, HaNBiEEHIELIEHILN, H
restart_lsniS4¥i8 & JIFFFFFFFF/FFFFFFFF, iZIASHIBIEEFIERSSEERE
B RFERDERANEW, BRLEEHFERGHE, TEFbk.

o FENFEBEME, RENAXEFIEEHIESCESGRAEN EXYNANZIESHIE
( BMRIRAERIAE ) o L ZBIEN ENEZES AR, K&
TNRHEEZES FIERHRBFHUNSHATIC AR (Blrestart_sniEHIREN
FFFFFFFF/FFFFFFFF ) , SHUSTEHEHENSTIE, BEVOBMSREHIER
MESELREHENETFEH T RS L EEE.

o REKRIZESHIESHEEBEWALAERIWIIR SR THRLRAEE, SHEE
HEBRNINRSRETMMEE TR, RtABERNZESHIEERITEE., T8
TR, AR ZEIMEREARERDNY RBIPEZEDNEIZANZEEHIE,
EFREIRZBISZSVFNBIE, BUEEDNY BIPAFEEIRTEZEIEDNEIE,

o DHTUR—EUZIEMES (GEZECNMED ) CZIFGTM-Lite DN ERB MR TUARED,
AZIFCNIEZEZDNFTERAD . SQUZIERIDREL . E&T B. £B%5l.

o HWDHNB—HUBIEMD (GERECNAERS ) I18E, CNSRIABRWSHRFIIL,

e CN_LEAICSNFZIEEFIE(EER SAER, AMEZERSHITMmEH, EiY
AL EERAERI, HLLZESEExmin, catalog_xmin. restart_lsn.
confirmed_flushflconfirmed_csnZERIHEIAER.

o IBITHMERZCNEIEZESHIEGHIFCONFEHIE, BiITMGEZDNEIEZ
EEHIE(IIFLSNEEFIE,

o XD HNER, WTFHIERESREFNELEBERREDS, 5EF155FX
FIXED, WAEEESBANEEIHITSQLEE pg_terminate_backend (£/F1Z
EHIEA R id) RENEMREHIE S,

o TECN_LEIRSHIEEMIRER, BEACN LHTERIEMIREE, ABECNL
EFOIESHIE.

o TECNLMIRZIEEFIERT, BEHALSNFZIEBEESHIE, WIMRHEITaEHE,
Hit R REZZESHEAZZMm;, SNREHMT REREBREACNFEEE
T, PITHIBRIASEARLT SAFESTIEMmMIRE, BNETRNEE
SHESWAIIMNE; MRHODSRIIRFEEZEHNE, MRS,

o TECN_LBIZECSNFZIESFIER, BEETRIIRERBLNFZESHIE, F71
XL S HRITRIBRIE B EFIERIRF . BVSERICNT I, EAEFER
BEHIERICNFEDNT = LEIZECSNFIZES HIME

o WRHBICNTRIXBLINFZIESHIE, FNEMELT S EERBREACNFE
EHESIE, NWESFICND S HITHIREFIBIRIEX MR A LSNFZES H
1, SHRSRERITHIRRRES TR EMT SR RZEHE.

o [EIFRISONBRBENASTIFHIRI O EFHZM (WN\OT=ERF ) , fEEE
HI ARG H IR EETTIS .

o HE—FZTEXREFTEEZENFESN, R TFNXEGORTESEIR, &
BGUCEEmax_files_per_processEt &R A FFEEZHE LIRAIFE

e sql_decodingi§UPDATEEBIf#FSIDELETE+INSERTIRIE

o EEEFESZH=T, BEBLSAFTHNFISRERFRENSE, B2iEH
TEE, BEVHHESFESHEIEEX, BEIEERESIZIEMIEHR
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M, FEEBEFFSFISNEEXTESMIE: AR TIREENT, ETEFHE
B LT, SREEHLEH, SRIVSERRE=EBEFES,

T

a. HIEFEBREFESmS, WAISFESHE.

b. {&max-changes-in-memory. max-reorderbuffer-in-memory. max-txn-
in-memoryES#, RSIGAISHERENE.
c. MRBUWSIIRERBEFEFSHUE, ENAEI1000MFFES.

SQL BREFERSIERE
£Benchmarksql-5.009100warehouseifr=T, FHpg_logical_slot_get_changeshd:
o HRRIOEIRE4KIT (INLISMB~10MBARE ) , #IZI4EAE0.3MB/s~0.5

MB/s,

o HRMRIDHIEE32KIT (XWIRL940MB~80MBHE ) , fEFSIEEE3IMB/s ~
5MB/s,

o B RFRIDEUIESE256KIT ( XM£9320MB ~640MBHZE ) , fRISIERE3MB/s ~
5MB/s.

o HIXBRISHUEEBIEX, BBIEETBERT.

WX HApg_logical_slot_peek_changes + pg_replication_slot_advance5z\, ##rStHE
BEtEELSRApg_logical_slot_get_changesEJZE R~ f&30% ~ 50% .

6.1.2 ;ZIEAEIEIEIN
ZIERRRSIEINAT AR A RIS IEREIDIRMHIRFIT AN INEE, W “BRERESTES
EES | "MIENRERAKRTEST FF, WTEREESE, SQLREEEIES
E ()R “SQLEE > REFHRER > RASERE > 2EEFIRY ST PR
pg_logical_slot_peek_changesfJaTiE AN Z"options_name'#'options_value', JDBCH
NFDIESE ( ) b “NAERFAZIE > EFIDBCH . > ==l ZEEHILHExR
5" B RREUCEIE AR EwithSlotOptiondYER G X

BRIEIR ( BTRERBFTRBIITEER, (B8, BSEHEXEIFMEIRA )
e include-xids:
RIS HAYdatadl R B R EXIAER.
EUESEE: boolB!, BAMEMtrue,
- false: g ffalsely, FERBEAIdatafIAEEXIAER.
- true: igAgtruellt, FEIBHAYdataFIBEXIER .
e skip-empty-xacts:
RIBNRRRIETERER.
EUYESEE: bool®!, BXANESfalse,
- false: g fofalsely, BB ARETESER.
- true: i&Atruelld, RIBINSRIRTESER.
e include-timestamp:
RIBEE A B S commitidiaE.
EUESEE: boolB, BXiNMEfalse,
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- false: g Hfalseld, EBEEAEEcommitAfiEE .

- true: i®AStruely, FEBEEEEcommithdaE,

only-local:

EARNEBABEE,

EUESEE: boolZ, BAIAMENtrue,

- false: igffalselit, FEMBIEAMBEEZNAEE.

- true: i&Mtrueld, (EEBAMARE.

white-table-list:

HEZ222H, 8872 HTHRIBAIschemaflFS

BECE: 8aH02RPRIENVNFHAE, FTENEL, ADRGHTRE; FE™
iﬁfﬁ*ﬁﬂ@ﬁﬂﬁﬁﬁ%}ﬁ; schemaBFIFRZELL.' DR, FAFFERESRTHRT. 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:

REFEERESH, BIAMB, BYMESHARFEATZENHITER.

EUESEE: 0~100RYZEY, EOAENO0, BIAHBLMER,

max-reorderbuffer-in-memory

WSS, PAINGE, HHE-RXSRREEIHENESENE (QA%E)

AT ZENIS HRIEEESHTER

EUESEE: 0~10089%8, EOUAENO, BIRFHBLFER,

include-user:

ESABEGINZIEHEEEMEESHNARE . SSHNARSFHERINAR—

HITSESUNRERERAR, BESESHNEMITERFAZEETK.

BYESEE: bool®!, EAIAEJfalse,

- false: i&Hfalseld, EHIRIBEGINIZIERAERMHEESHAFE,

- true: iRAtrueld, EYRIBEGINIZIEEREMHESNAEIA.

exclude-userids:

ﬁﬁ%ﬁﬁ)ﬂﬁ’gm D&#. R IFSQLENERISATER, FAXiSEZiEmRIR ISt

BE o

BECE: FHHEEE, BEEZ2RHEFPN0ID, S10IDEE, DR, ARG

FOIDREEFE.

exclude-users:

BEBEAPNEIRIIZER,

?X{E?EEI: FHEXEY, EERZRAPE, BY 9k, TRIEAFPEEE’F

£,

dynamic-resolution:

EASETESRRAFE,

EUESEE: boolZY, BAINMEtrue,

- false: g falsellt, ZFRIDMNEIEE Rexclude-usershAARAEFERNES
REFHRHIZIEARTD

- %rue: iR Atruely, HFERINLNEIES Bexclude-usersFA FBFPRNFIERT4REE
N
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e standby-connection:

(NRDARDIEE, SENIRFISINEL, RIFSQLEREESIER, A58
ENZ BRI ESETIEE .

BYESEE: bool®, EXIAEJfalse,
- true: ®Agtrueld, (NAVREESEIMEL, EEEVBEHNSIRERD.
- false: igfalselit, ARSI, P EEFENSHSIEESD.
e sender-timeout:
NS E, AZSEFIRIVOBEREE. SZIERRISEREIEFis
HIES, BIERBEENEL, HEAIERiRIEE. BAAZM (ms)
EYESBE: 0~2147483647H9intE!, ERMEEURTGUCESH
logical_sender_timeoutfYEcEE -
e enable-heartbeat:
RUEBRE, E8hdOBBEE,
BYESEE: bool®Y, BXIAENfalse,
- true: i®Jgtrueld, BWHOBKEE.
- false: igffalseld, Rt OBEE.
MARY:

EF RO RTIEIN, ANZBROHRTIARENT: —HEEELRFHF hEREHEE
=OHES, ZF,:EIUEJEEIiWé, DRIR8FTIuint64, EIEDNEDIZRMAERLIN, F
TRIXOBNZE B SEHEERIWALATERME, MEDHIUE—BRBITmSEACN, &
TRIFOBNZE RS ERIXAIRIBAEESCN; 8FTiuinte4, EIEDNFEIZSRMNE
LSN, FRRARFOPHZEBTIZIEESZENWALREIUE, MED e —HRDS
SACSN, FRRERF F—MERXEFZIGIRBAICSN; 8FTint64URETEEL ( 1970518
TR ) , FrEHEBINESATSRER AT EREE . XTHERERM: W

BRI NATEF, tzl]%Fz‘tjjtexth%Jsonﬁbitbgﬁﬁwﬁﬁﬁto, Az
BERT . HERERBARFLFHITHEEESR . BAMEXITE (ZR2nEEs
t, BXEBLMERBELNNGEHIL, LR XKEFHRME ) :

RN ERE SRR ‘ uint32 len ‘ uint64 Isn

uint64
latest_decode_lsn

uint64
latest_flush_lsn

int64.
latest_decode_time

W

text/json + R Lint32 len LintSa lon char* “HeartBest: latest decode lsn: XX, latest flush Isn: XX o
latest_decoded_wal_time: XX’

char® “HeartBeat: latest_decode lsn: XX, latest flush_lsn: XX,
text/json+IEtE latest_decoded_wal_time: XX"

e parallel-decode-num:

NARAXELEREE, HITHEBAIDecoderXiZ s ; RFAREEBHE FIIEIR
T3, (EEVESEE

EVESEE: 1~2000intR, BURRRBRENSRTZERTHED, BNEREIA
HFEHIT@EE, BMEAT,

A

Hparallel-decode-numAEeE ( BIABKIAET ) SkERXEEN1AT, TR “FiT#E
157 PRNEIRATERE .

e output-order:

(R BEREEN, SAEACNIFRLFEER; RARLEARZRETIL
IR, (NRIEEMESEE .
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DR EBFD

EUESEE: 08k 1RYintE, ERIMESO0,
- 0: igA0RY, FRIBEESRIZIRESHICOMMIT LSNHER, SB{NSRIEEFIE
Aconfirmed_csnF {90 ( BIAER ) BIRJERIZHGIN, BURE.

- 1 RPN, MRIRERIZIEESAICSNAR, HB(NHELEFIERN
confirmed_csnFBEAEZERTFERIZA, BUREE

A
o Houtput-orderFEE ( BDABHAEO, ZBBCOMMIT LSNHEF ) s EEcE
7908, Fid “HAHE—HRE" PRIEIRAIES .

o TEMIUAERSIAS, DNUWEISRECNAYZIEMEAZIERERT, output-orderi&linsk
B, BRARFECSNFERS .

auto-advance:

NRABLEREEN, EEIraEEHZESHIE,

BYESEE: booleanB!, EXA(Effalse,

- true: igAtruellt, EEAXHSEHFEMAEHBISBEFARXESNT, #EHE
EEHIEE SRR E .

- false: g Hfalselt, TEXHEFNSZSEARAEERAZOHEHZESHIE,

skip-generated-columns:

ZIERIDIEEISE, BTFUE LYY . XSUPDATEFNDELETERYIR TLET

B, HERNTTEIRESREERS . DHIVRAEAIFENS, WEERIRET

SRR . RIZIFSQLERENARRBAN(ER, ASFRanZiEmRIBIESITEE.

BYESEE: booleanB!, EXIAEHfalse,

- true: FBRAHEEEMTIBIMEEER,

- false: FTRIHAEMIIAIEBLER,

logical-receiver-num:

(NARRBDEEEY, PHEEEEIRogical_receiverfI8E, RERENEA
ImE TR, (MREEUETEE .

EUESEE: 1~2089intE, EOAER. SZEFRENLLEREES FHEX
B, BIESD R,

slice-id:

EZDNRIBIIRE, 1EEHBIDNATEND RS, BTEHIERES.

EUEEE: 0~8192/YintEY, EGAEN-1, BIRIEERD RS, (BEMEEEISHIZRT

SRiE.

A E=

ZE EIRIE=IEEDN{FRCSNFZEEH#E ( confirmed_csnAIE0ERISHIE )
HITREBAEER, AREXRECHS RS (SN E, B— 19 EUEAN0) , a0
RREEZSH (EMEREME-1 ) EREIISHXRITISEIRE .. L SHETERE
gi’éCNE’\Jﬁj\?Eiﬁ%@ﬁEEﬁ, CNMDNIEERRIBLERAMER . AEINFEIFHS FFEiEiEDN
EZiE
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e start-position:
{NEZDNIRE, FTEINEENTIRIENTIEECSNIINAIES, LINEXEERN
CSNXIRAYERSS, WisiE\TFHEELSNIAE, BiRECSNINESHIBEGINHE
—ERIT i .
BESEE: FAreRsRE, AILIET ALY/ 2R, Zamlls a9 URCSNFILSNAY

T UInt64ZEEY

A E=

ZECEIRIATCNARIBAY, CNEIZSDNIEREERIXEIEIERITER I ECEIE
I EA seELHIEIITRIAE . AEWIELHR T FIERDNEBERILS

.,
BRI TRRID
e force-binary:
EEUTHIENMEFREER, HNTRBEEWARTI.
- HYERZREpg_logical_slot_get_binary_changes#]
pg_logical_slot_peek_binary_changes:
EUETEE: boolB, BKINMENfalse, WWELLIFEN, AT HHIEEE
FRFBZER .
- (R ERFZREpg_logical_slot_get_changes. pg_logical_slot_peek_changes
#pg_logical_get_area_changes:
EVESBE: {XEXfalse{@fYboolBY, AN AMEILHEREIBER
- EPXEmIUARAD:
%Eg boolZY, EiIAENfalse, WBETLEFEN, HLAMAEN TR
FHiTRRAS

A TR BRI R RBIRE .

e decode-style:
ISERIBER
EVESEE: charBUf9=55)'. 't'ak'b', HBILEK sont&zL, texti8zUR ZiHHIE&
o BIAMEA'bED ZHFIREERRD
SFFjsontE N Ftexti& RIS, B EAXIEMATHIRLERS, SEEIDED
BBIAETSERAIN2RARZZIETEFHE ( FEEZuUInt3238 S ARN4=F
T, OREFARHOXARRDEER ) , 8FTuint64XFMBRIsn ( beginXdKzfirst_lsn,
commitXgizend_lsn, EBIHSXIMiZFIEDTRIN) -
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FHER (92 _V2.0-3.x) 6 Bt E4|

(AR

TR0 R :

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

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

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

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

5. E3LFHACH:
1. [ZEHAER ]| ETRIFDFEBUMRIX, WKEREEAIBFE T uint64FERxid,
2. [ZEHAEER ] F RN FBEEUMRAT, URKEREEIFDUIN32RRITEEEK
E, BEEZFRTFZKENFHANBEFHE,
3. AMMELAXAEN, —NCOMMITEERILZ EulanEEMESIMBLER, BT
RN FHFENRAPNERTZARNDERERS, NMRAFNRTZHIRBRILER,
6. 3L FE/91/U/DAY:
1. ETRAI2FFuint16/8FschemaBRIKE .
2. %R BRI EiZERIschema®
3. ETRBI2FEFuint16ftEtable Z R E
4. 1288 FIAMKEiEEtable,
5

[ ZBBD ARER | HE TR FHFEURANKRIHFHTTHE, MRHONFEIETAH,
XEBFERIEHTTH,

1. ETRRRFHuint1 6T ZITEFTEMRBAIZIZL, S hattrnum,
2. LUFRigESattrnumiX,

1. ETFR2FFHuint 6 RINZHNKE

2. 2B EIRKEIZESIE.

3. ETRAFTUInt32(0RAFIFIZREIAI0Id .

4

. ETRAFDBUINB2RFHEIFIANE ( LLZHFEBEE ) MKE, IRA
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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ikl

FECSN/FAERS ( Bloutput-orderi&E A1) A2, MEBRX(RFEANESAH (BIW
%—/\%ﬂﬁ%ﬁﬁvxd\a’hﬁ SXBERX) , BIFR A@ﬁﬁ}tt%ﬁizmﬁ&&ﬁ—}tt
IRBEEEZANES, BBEGINFICOMMITIEGASHE A%

e parallel-queue-size:
B TEERIBEIZEHITRERIINIKE
EUESEE: 2~10249intEY, BAO2RIEEE, BIAMEN128,
PAFH< EFNRISEIZRIRNFERSERX.

6.1.3 {5/ SQL REIZEOHITZIE/E

GaussDBAEJLAUBISARASQLEREL, HITEUE. MIFR. HEEZEEHIE, REVEDERY
E =

BETR
1 LAEBREPLICATIONSRAIA P E R GaussDBEEHE—FH..

£ (EAN T <SEE CNim [IEREEERE .
gsql -U user1 -d gaussdb -p 40000 -r

Hep, userl IAFE, gaussdb NFEBRIEZAVEUEERTR, 400009%ERECNixC
S, BPRARESIRERE R,

$I3 QIERZTRAslot 1 IBESFIE.

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

slot1 | 0/601C150
(1 row)

$RA FHIEEREIERL, HRRIPEBALE.

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

IS5 ZEVTEDN LS HIEsot1#RIBER, RIEBRE4096,
MARIY:

BRI S5 ZIERHRIATN .

gaussdb=# EXECUTE DIRECT ON DATANODES 'SELECT * FROM pg_logical_slot_peek_changes("slot1", NULL,
4096);";
location | xid | data

0/601C188 | 1010023 | BEGIN 1010023

0/601ED60 | 1010023 | COMMIT 1010023 CSN 1010022

0/601ED60 | 1010024 | BEGIN 1010024

0/601ED60 | 1010024 | {"table_name":"public.t","op_type":"INSERT","columns_name":
["a","b"],"columns_type":["integer","integer"],"columns_val":["3","3' ] 'old_keys_name":[],"old_keys_type":
1 old _keys_val":[]}

0/601EEDS8 | 1010024 | COMMIT 1010024 CSN 1010023

(5 rows)
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6 MIFREiESHEslot,

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

(1 row)

e TR

6.1.4 (EARIUFISSCII SRR e

F=HEH T RETHRIIZERBMNGaussDBIENSE A &SRR EURERIR . X
FEFIDBCGEEMIEFNSEHFI TR, BIMUBIEESE (Fkism ) F ‘NARFAAR
HiZ > BEFIDBCHA > -l BEEFULERA T35,
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