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BN FRENZEAE 10MB
SQUEAIRIERE <5k
HETTATERERT (EEBY | 45%
BIRIRIER )
HETTAZERNESE (B8 | 55%
BRimER )

2.2.2 FRENE

BIFTEIE

BETFR2-3MGIRMEEENK, BEFIAERREIRHE40%~70%8, [RI0%ENES, S

F70%E I B,
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FBFisE 2 ERAEEIN
2 2-3 GaussDB £ &K
H(F (O H | AU | AUE | ME | XF e | &E
“H (B (B (|18 | Eal M/ e
= —_ = CP
U
C |8C6 [16C |32C | ARM |/ 8 /var/ 64G BEE
N [4G | 128 | 256 |: chroot/var/
G G 60C4 lib/log
80G
Jvar/ 256G | HE#E
>_(86 chroot/usr/
. local
64C5
12G
D |8C6 |16C |32C | ARM |/ 8 [var/ 64G HE&E
N [4G | 128 | 256 |: chroot/var/
G G 60C4 lib/log
80G
var/ 3788 | HRE#&
>_(86 chroot/var/ | G
: lib .
6405 c|Ia{:ng|ne/
12G
Jvar/ 20G | BT
chroot/var/ HIREEN
lib/log/ — P EXA
backup 2
GT [ 4C3 | 8C6 | 16C | 32C2 | ARM 8 /var/ 32G BEE
M | 2G | 4G 128 | 56G | : chroot/var/
G 60C48 lib/log
0G
X86:
64C51
2G
1-9 | 9-1 16- | 32-6 | 64% /var/ 32G B
S |65 |32 |49 | KL chroot/usr/
=) 2 | R t local
=
C |4C3 [8C6 | 16C | 32C2 | ARM 8 /var/ 32G HEE
M | 2G | 4G 128 | 56G | : chroot/var/
S G 60C48 lib/log
+E 0G
TC X86:
D 64C51
2G
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BPiErm 2 [FRAEEEIN
H (A | (M| A |ME | X WE |&F
|88 | H M/ _E

= _ = CP
U
19 |9-1 |[16- |32-6 | 64% /var/ 64G | HUEE
o) 65 |32 |49 | KFUA chroot/usr/
A o | R i local
=
HIEESEHE

LxHEREG, DBANIRIEIMGSFIE, SIEECEHIEEGUCSH, ZRiGaussDBER
HECASEIENR, WRISERENFIRAY, FRRERAIFHTEAS

2.2.3 FURENRGZIE

HIEENRGEFEREIR: KEABE3NFH, IFSa &AL, &
BFFAUSFE. 8F. TUE. $. 4
NMERRESAHMRE X BT ZHIEENR.
MERTY:):
LA LMERII MESEEXET:
SELECT * FROM pg_get_keywords();
B AEFS | SIERERFFFREENBIRENRER, FRIFGRPREIEIERERS
KREBIRIKNE,
() #BA

GaussDBERAR X SQLEIREZFRAIANS, RUNE—EIEEFRIIFE “t_Table”
“t_table” FKAEIAVER, XMERTNER “7 W55, WRAFEZER, HIEES
£ “7 WIS . BIEEMNRETFA)NSERESEEAIVEMERIEN

HIRENRBB XSS ORTS—, BXERNS.
IREFANWSREFHITISIRHRS, BNETHERIBENE,
BINERS A RIEERN, UTRIZSE .

HIEEMSRBAENEBENANE, REHREREENES (JLUERERR
RNEGESHITHE ) - PN, 2P ALMEREGEIRSE XAIZESGECE
WIEHE, BN ZESERFEERRE—E

TERNXREEEGHAN, ITEBRNEET—ENEX, TERETRIKIR

AFiZ3Z SRR

& 2-4 HIEESRGBZHN

JRER | mR | 5EH KELSR | it
(==l v

F19)

HiEESZ |db_ | db_busin | <=63 /
essname

SASRRAS 01 (2024-02-29) WRIERE © EARITERARERAF 7


https://support.huaweicloud.com/distributed-devg-v3-gaussdb/gaussdb-12-0319.html

=HUEZE GaussDB

BPiEm 2 [FREILEEIN
pUEE it ISR efil KEAR | &iF
(==l v
F1)

TEE t t_tablena | <=63 /
me

IS tmp_ | tmp_tabl | <=63 fflgn: = ARG BIESH
ename g”ﬁﬁ?ﬂﬁ%ﬁ%%%ﬁﬁﬁgqﬂlﬁ

EWFERGEMN: tmp_F2
BE_SIZARSHEE_CIEH
HR, f5U40:
tmp_user_ytw_160505

Fig pk_ pk_table | <=63 MRFRZIK, WEERINGE
name BExn, REFHBERRBESE

EaElEER .

MHE—124 uk_ uk_table | <=63 W—=3|, Buk ¥,

R name_co IEEZN TR, WA
lumnna FENFRENFEEER, R
me SFEBERBEETEIYE

5.

RRIZX f f functio | <=63 /
nname

=FE / / <=63 FE A B BN FELPRE XY

RV BEEEE,
FlaNZR"boolZEBIRFER, dp
B “is_” +k, 0
memberz_EFE/RJFenabledhy
SRAY5EEE Sis_enabled;

2.2.4 FIREZITHIE
o (FFIDBCEPimEIEHIEERWIISIAEIEER , BARE:

jdbc:postgresql://host:port/database?param1=value1&param2=value2
o IDBCLAI—BEIE, TiXHTEIRREDR,
o HIEFEBRAIHFAXA K NERIHEFL .
o ERIfCTHFIBIEEEXNFHE, FIFiER. FREFEMUKRENFHE
o A SS{ERRIWIRSTEIRI S EIERE .

AR

NEREIEREZEEFIACIER postgresE iR R S5 8 o

o CURMIEERWIUEEFFAENUTFS, SIBMIBERMINERESEFihS—HI%R

CEZEE

SASRRAS 01 (2024-02-29) WRIERE © EARITERARERAF 8
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RTERERUER, FURERBMNERFESINAEASHINFRT, RS
{EFBUTF8, GaussDBRRJUTF8ZERFESMYSQLAYUTFEMBAZEANY, BEiEszIF

S A

emojiRBFER -

MREFIRIRIEE NS EIEENRIE AR T —, SH RGN, Y, &
X ERBIIRZMN T AR, IEERE,
ERimRImBFRERBE LA TN ES:

-  IREEFIREESH, HIADBCEESHEIEIIEURLFIEN

characterEncoding#[allowEncodingChanges&#{ .
jdbc:postgresql://ip:port/database_name?characterEncoding=utf8&allowEncodingChanges=true

- EREIEEGUCSEL,

SET client_encoding = 'UTF8';

- HURERYYRAZTECREATE DATABASERHHTIRS -
CREATE DATABASE tester WITH ENCODING = 'UTF8';

o HIEE—BOIETEENFHE.
o MNEEMAIRFEHLZNRLEER, BWERSCHEMARITIIS3MR
AR

GaussDBAJLA{EEFEDATABASEFNISCHEMARF A X SLIV S HIFRE .
XBIEFDATABASERIIRES EINMIE, S PNDATABASEZ [AIEE RN/, BISLULERER
B, RIREES.,

{BDATABASEZ [BIEEZERi18), JDBCEEERTL/RIEHADATABASE, &L
DATABASE,

SCHEMARRBEHIARILAEREZ, TLUBITIGRANTSREVOKEE XEEIzEIREAF
FRSCHEMAR H BT SRAIIR .

o CIEHIEERZEINIEELC_COLLATEFILC_CTYPEFIFEMMIEIENFIES ( HFNX\&E
X\EEF ) —H, Z2HEZWEIRENHIFIE . AR RZHaIIMET S92
NEE
B

CREATE DATABASE tester WITH ENCODING = 'UTF8' LC_COLLATE = 'en_US.UTF-8' LC_CTYPE =
‘en_US.UTF-8';

LC_COLLATE: FFEBt#f=RIHEFMN .
LC_COLLATE=C

Bt

o

-k INEEASEHE, RASCIFRHERE

NoLwAT>WN =

en_US.UTF-8

- BFNHE

NO WO P>V WN =

zh_CN.UTF-8
1
2

SASRRAS 01 (2024-02-29) WRIERE © ARITERARERAF 9
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2 (ERAEERIN

NO WO >V W

LC_CTYPE: FBFHIBRMILL 2= FFis_alpha, RAEis_uppentE/\Eis_lower,

2.2.5 IRIZIHE

W E AT root AP A S BIFEDATABASE. SCHEMAFIUSER, AEEMR
FHEXFPX NMATSRAIR o

AR

R 1ZFFPAZi1ZschemalJowner, Eifjalschema FHINISR, BERTEHEFEY

schemafusaget PRFIXIERAIHE AR o
DATABASE. SCHEMAFIUSERZ(FER/NE,

(11 588

HTFHIEERASIENREME NS, EEREENREHMASHNRE TREERIH
B . Wlcreate user MyUser;8UZHIARF, TikfFERuser=MyUserEZZIHIRE, TEH
user=myuser A BEIEZEIEIRE . AT HERIES, —E#FERINS,

BIEVNAESHARPEN, NERSIVESPRERN .

& 2-5 HIREMRINR AR

POE BUR iR
HIERE CONNECT SR P EERIEEEURE
DATABASE TEMP 3
CREATE RVFERIREE S ZEMHEMER .
Ea CREATE FFEE RIS
SCHEMA USAGE RYFHIEE STE SRS R
R, HXBIZNR, NREEEIX
LI ZRAIZF
REL EXECUTE FOVHERBISERIREL, LARFIRX
FUNCTION LE R BSC IR IERT o
x==g CREATE FERTEFEER, RIFES
TABLESPACE EHIEEFIERRRHEIEIZZERTE
IBENREERTIE,
=% INSERT, DELETE FTFRFPMEERHITIEM &R
TABLE UPDATE, SELECT E,
TRUNCATE AIFMITTRUNCATEIEE GRS
EXRTHIFEICR
SRR 01 (2024-02-29) RIS © AR BRABRAT 10
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s 2 [EFRIEEIN
R BUR AR
REFERENCES SIE—MIMELNR, WIRBESE
FHHSEEXAIREFERENCESHR
PR

o BEBIAEMAZRFREENR.
ERACEENR, TEABHFEENR, BSAEWTAEF.
BEAEEENR, BETSAF. AREEFH= FRISIREE, Fu0:

- AENAPASHESXER, — 1 ACILURTFS AP, EXHmedi
PR, #HFAErRF R LARR &R

- BERRFE, FeEmEIRE.
- FERPEALIETR T A& RIEIREPTEER .

o EMFMSERIERER, NEIWRBFIHZEIERERICONNECTIIR, B mFRad(nA
FERRRI SR EEEM R

2.2.6 RigitAlE

o WIIEEFRDT (DISTRIBUTE BY ) , RO MRIGIERAIRNLINT:
BRI REPLICATIONFIHASHREFZE D REE . REPLICATIONDHESEENT
RIRB—IDERNTEIIEIER . HASHO HERIEFHREN O G EEBEREES
EIZINTRP,
- WFRFREER. FEFRESHIENENT2000WwHIBANEFHF+0E50Y
%, FBISKFEREPLICATIONS .

ikl

{EFEREPLICATIONS 0, 2D HhRSENTEMAK. DMLIERE N REFRES
I o

- WTHIRERK, BEiURRSHIER, YIHITEIES F, EXRAHASHS
mReE, DHEENEERPIN—TSIFR.

o SHERIDME, REZEREWFAAIENE, XEZEIREIIEOEME, BR
FIRIRFBFIER

Hash RO HIBIZENEXRER, IRDHRBEERS, JRESSEEUEMSF, M
MESMEIERT, |/ORBEFEIHDNL, HMRATEMEE. B, EHE
%ash%ﬂ’ﬂﬁ*ﬁ%ﬁﬂ%ZE, FENRYEHITIFRMCE, LISREIEES D

a. gfimﬂfﬁﬁ%%ﬁﬂ59$ﬁﬁ{’ﬁﬂﬂﬁ?ﬁi@, VAMEEEREBBIID D EIZ1 DN

b. EREFFVBRT, FEFESRENFRAENMADHE, BURESH
BHERESHES REIE—EENIDN L,

¢ EREFHIMRENT, REGEEEPFRIKKFMHEADHE, XEAR
IEOINMES X EIE S R 7EIERIAIDN L, IR/ DNIEIEHRRTRAIH
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HPFPigE 2 [ERILEEIN

(MR
REBEHEshuffle, shuffle, SISTEMIE L, BEN—H8, EHEIS—AH
. shuffleds AT ABRRIOMEEE, MIFUEQLEshufle, TTLURLFEE
7, SRR AN, ISR AT SISO R . BRI
BSPHROFMRT, AR ATAERORL DR BRIEshufle.
d. HTHEENEERHASHOMERNERVREEES MY, EEEEST
SRS, RILAZBERERIERIEAD R

% 2-6 EMNSHRNRBR
PRE PRSI
FF 1D, MRREEFHEITSHRF. uF
KSR, RBNVTRIPIREAREE. =

IMEEIEHE, NERAANERIAAEEEE (5 =
an, R, NBIESH) o

”% 1D, BMRELMEIXORERLIDENE | i

o DHBEANIKERZIBI28, TREHRRSTEFH.

o HDHBE—BRARIFEMR (UPDATE) , MNIFHEEHHMEREEA

o MERRIFERE.
—J5H, NRNERSIHER T @R, SHERTIEFEEMiRIIES, RE
BREER,
B—HHE, AEBREJEELEERRSIMIITIERET, REFEFTERSI
BERMARNE LMKERIRIF

o DHEAEMNEIIS, JHISKHRESITEFHE,

o MEREXFREERAIFEE.

ORDER BYFHEIREME LT3, iNRMITimEiEHiT, B2 EaEBNE
f{EFJORDER BY,

2.2.7 FEIZIHIE
o FRISITNMERIEELR.
FERRITEEREEFER, IRFTEFEREZEA. NMEFHNFREE, BNEERR
A2 IT1E -
XLEHIERARNEES 2RI RR RS ERGSERY, RAIIERA
SFIE EEBYIFERSERERA, BRERARZE, BREK,

& 2-7 R RS

HEEE yialilz =REE

UuID AEIEREAT R EERUUID b, #Zil
SEEXBES
B EIR MG
A9 #=LID
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FAF¥sr 2 ([FERIBERIN
FEaEE ol )z BREE
[R5 =ERY ENEEY, 8iF =)k

SMALLSERIAL,SERIAL,BIGSERIAL
eSS TINYINT, SMALLINT, INTEGER, BIGINT | 5=
FERBEZRR NUMERIC/DEMICAL =
=it REAL/FLOAT4,DOUBLE PRECISION/ b
FLOATS8,FLOAT
f/REE BOOLEAN =
EEKFRF CHAR(n) W=
TRFR VARCHAR(n),NVARCHAR2(n) =
VARCHAR/TEXT
DEIES] DATE, TIME, TIMESTAMP, =
SMALLDATETIME, INTERVAL,
REALTIME
TIMETZ, TIMESTAMPTZ =
s il BYTEA ( T iHIZEAY ) =
CLOB ( Z=fFK3I% ) ,BLOB ( Ti#t#lIK | 21k
38 ) , RAW (75 )
S ERsERY BIT(n), VARBIT(n) 7=
SRR EEY NAME,"CHAR", BEMHEIEERSZA | 2Lt
ERMEH
JSONZEY JSONZERY BalASTHFHRIERT =)k
HENZEE AT ENKEEMUS SR =1
HLLERSEEY N EIEFRHLLIEXREL, REee | 2Lk
=20
EESit] MONEY FEmBEE/NEERNEm | ZLE
LA
NEEES POINT, LSEG, BOX, PATH, POLYGON, | ZIt
CIRCLE
L& E SR TZ6EIPV4A IPV6 MACHEL R ERY =)
NS BFXEFeXieER =)

o SIEGRAFARIIEEE, MEERTRFAFRVARCHAR, RBIZFRIBNEE
PEEFHFUERERFMHERE, FEBMNTENE, FEACHAR(N),
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=z e i=1Ea] 2 [ERLEEIN

AR
HRROEIRFEREE, fIgl “sex” FR, (NAF@AA “f7 5 ‘m” — P FUKENF
o XEFREWEAERBIEEE (YICHAR(N) ) -

MRAFELES R, SEEEAET BEZMAERKNF, BINAERERFHEE
(4OVARCHAR, TEXT ) , BEFREMUEETREBNKE.

RERERWT:

. Eég&%ﬁx%ﬁgmmAﬁﬁwﬁ§%,%E§A§E§¢,FEK%EM@%%
rEji o

o MBENNERFFER, BEYEKE, TENSRHTHRES, MRETHEK, &
MmEZSS,

WFEEBEERENTRFE, S8XEANSKEREKERR, HRIEEFHE.

o FRIEBIFEANFHEFRENEUE.
MRIIFEEF R FEPIEIRHTHEITE, 3ESHEHITIVRIRE
(MEBFIEEEF) , STRTVERIFIERIEEIRIIFE, BiZFER /Y
R|Jaeky, HIEAEEE.

o FRIFEBIFERNFHEATE HERREUE
MR EEF AR FERPIEIES RS MIE R T ITE S L BIRE (MNET
WREHT ) , SHRAVENFIRLEILIERITHE, RMMZFE ENERS|0TEE
KM, INEEHEEE,

o  XITFEHAAEFENULLERFEIIENOT NULLASR,

ZEFNOT NULLFE:, MURERLUFS TSHITIHRNANK, IRANEAE A
BEo

o BXREXFERVEUIRSEBIMRIT—EL,
TEHATRECGRIERTY, WMRFEERBA—H, SHREIERBLIEE.

o X% (fflfNvarchar (1000 ) . varchar(4000) ) REZBINFBIZ8N o

o  FEENATEINERAIZECOMMENTEREE, LUMETF M4,
TRREFEIHE. BB CERERRAESEHIBEEST,

o FATFTWHERERMHTIEFXEXRIF EREBRIZENOT NULLLJER
X FNOT NULLFES, ESERLIAS TR TRHMK, IRXIEAE I

o

o TEMYERMEFER . KEDTRFAIFRENE . MFRFR, HEELF
EZAYDEFAULT{E,
AR

BRI RFFEIATER, BUSHREREHMH, RMELLS.

o HUEERINL TERIhEY—Fh: BOOL, BYTEA, SMALLINT, BIGINT, SMALLINT,
INTEGER, NUMERIC, FLOAT, DOUBLE PRECISION, CHAR, VARCHAR, TEXT,
TIMESTAMPTZ, TIMESTAMP, DATE, TIME, TIMETZ, INTERVAL;

o HEHIDEFAULTEIERBIT 1280 FT5;
o FTEFIDEFAULTEARE B volatile®z];
o FMEFIREABDEFAULT{E, BDEFAULTEARANULL,
METRERDRERMY, BRRFUBERARARBITIHE,
o REFASHAIHEREIERE ., EHEUVSEENBRT, EENNERNS
EMREOR DR F=E. NUMERIC,
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o GEREHNETFTRIMIELE, RIENETEIRFESENHESRE, REVH
NUMERIC/DECIMALZEE! ,

NUMERICFEIDECIMALZ:{fy, NUMERIC(8;DECIMAL ) HiEXEBUR(EXTCPUIHFER

=]
M=o

& 2-8 ERMIRRR M EREEEE

Ry FE=z|/ | sIME =AE
Byte

TINYINT 1 0 255
SMALLINT 2 -32768 32767
INTEGER 4 -2,147,483,648 2,147,483,647
BIGINT 8 -9,223,372,036,85 | 9,223,372,036,854,7

4,775,808 75,807
REAL/FLOAT4 4 6 FIEFEE
DOUBLE 8 15+ FI S E
PRECISION/
FLOATS8

2.2.8 E5iZIHlE

o (EREUIEERS|ISSHMBEFRIRSIXE,

RS IRITBINEREFEE, NRFEFERZEM. FEE. IREIFERIERSISE
B RVEX R GaussDBHIREE ZIHTIT .

% 2-9 HUERFERS ISLHEE
ECIESid il ERHE
Fi/E—=5] B2 E52/E—Z5] =
FIALRS] R3FIAFRN—FIHSIIHET | BREER
KA— P REEETRERIA

e XTFHASHL R, TRIE—RSIVRESHHIE,

o IIRITAGRSIN, MUKRZBEIHERNNFEESERIFTIE . flan: £8H
é_j?ﬂ | (:a ’ b,% "Fl SEARMRRAERTIRSEMD, MURETIHTERSIRARE
Y, SIEERS5/.

o TEMNBROIESNIE—EKSI.

IR HHPZ NME—ZRS I HIR A TP — P 25IE—FR5|, IRWEBELS
ME—ZRS|, S—PSIE—R5IFMN, NERSIIE—RS].

o  ARRSIFRMEAEBISN .
o HFIHASRSIAGFHHRAISKERIZ200,
o F5| (BERIRSINEEERS|) FREANOT NULLFER.
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o [EFRLEIERSIAMHFEUEARR ., HEXRBEFRMTFrIRENE RS
B, FETEEERSINID. HEFFR, ENERMEREHITEE.
o ENFEXES LEIRES],

GaussDBXZ#FHASH JOIN, {(B2HAFRBR/NERESCANMNBIRAIEB R T, 1554
AJREIEIENESTLOOP JOINRKER KB . UNERIEITEXPLAINE]LAEEZINESTLOOP
JOINTHEY, MATLAEISEXELY ERIEZRS|, I2SNESTLOOP JOINRE,

2.2.9 FE/FEIERITHE
o HIR(ERAFEEE. MASRSTMSSIZE, NIZBXMZIEEREI SRS S
FRMB, BRI IR EFEZE KR
o AVEHHIBEFHRIIAS, ZIHEREFEETIESIIFHRIBE,

o NEIEMNEIEANSBEEREERNRE, REWIZIIMMUTABLEFOISHIPPABLE

BeiEiEES IS =MEER9RE, 23 IMMUTABLE, STABLE, VOLATILE,

STFIMMUTABLEERZ B8 & J9SHIPPABLERIER S, £ AIFREEDN T, &
KEDIBE=T, ZEEITRERS
(BRUEZERHMERGFEEPASEBEIEEIIRENE, FFRIEREEDN_EHITAY
1EfftE . ANRRBPIERETIEIERIRER ( HIANEREVEAFFFIAImax
8 ) SikEkATE) ( Q03RENHBIRYE ) , BPAREINIRE ISTABLES
VOLATILE, EINOT SHIPPABLE, LUFRIEREHITRIEMME ., FELiis=T, B
EDNEMHIBS RAXEE— ) CN LHTIHE, SHEIHITHERT.

2.3 FURERIENGE

2.3.1 GUC &¥RTEIE
Z i (2JDBC ) NM{FAZNA (£ ) 28hiTE1E, ZRSIRHRIIIIGUCESE,

IEITODBCaJDBCIEGUCESHAT, FETZCUCEHINESELBiconnectiond 43y,
SREERHTST, 324408, BSOS ERMEHE.

MREERFURHTCUCSHIRE, IMATERERIFRAEZ BRI, BIER
SET SESSION AUTHORIZATION DEFAULT;
RESET ALL;

BEEIRERTE

2.3.2 WRIpAREIE
HaXR (F, RHEE ) HEINE _FSCHEMARZER, BlERschemaname.tablename
HiTp1E,
WMRBTRENSCHEMAZIREIL, SiRiEYAlsearch_paththR=E5IZEK, KXIERFAE
=T BRI ENRIENBIRE, BRAVERIMEETTE.

2.3.3 WHERE

o RTINS, WHERERHFTNESHESHBRFRFEEORYE, SWBEESID
= ILRITEN, KMRFHLKEMMLERE,.
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=HIEE GaussDB
BPiEm

2 (ERAUEEIN

2 IFTEWHERERHERIRFEIHITIHEL R .

FlINA MBI EESIEM:

SELECT * FROM t1 WHERE col1 = col1;

IVEF Rk

SELECT * FROM t1 WHERE col1 IS NOT NULL;

22 |FWHERERFP M FR Tl EER 4R .

§§}E§¢i&ﬁﬁ%ﬁ5§$ﬁ)§ R SMTEERREIZENERS|, SEEERIMaED
0

IBEFIENAEF R IR FREGUCEHE check_implicit_conversions, 337

enable_fast_query_shipping, LAfEEIGEGPREEFE0IEeT KRR
HIBSEHERE .

SET enable_fast_query_shipping = off;

SET check_implicit_conversions = true;

BT HiER R RIEONFEIINAE, — BEEEE9RLTMKE, XA
check_implicit_conversions&%{, HE&enable_fast_query_shipping,

Bl

ML AFEIE:

t_tablenameZfIphonenumber=EZ HVARCHARSEE! ( IAEHEREE ) , UT
BEFIFphonenumberi# {7 &ESIERT, AEESEphonenumberfa=i&it
bigint28Y,

SELECT column1

INTO i_L variable1

FROM t_tablename

WHERE phonenumber = 13512345678;

SHHETER:

a. ABEHTTDNFE, X FREIFEIDNLHIT,

b. XA EEERindex scanFHTUHEIE
%i%{l%%{t_tablename%ﬂ’ﬂphonenumber?Eﬁ?ﬂVARCHAR%?.E (MAEHESE
i),

SELECT column1

INTO i_l_variable1

FROM t_tablename

WHERE phonenumber = '13512345678";

2 IFWHERE & FREAFRIARTESRE

WEMFREARIANHELIAT, R5|SKY, BNSNE—THIRHITITE,
FERVENtEEERE . TZERNIFEENRAN TGI8 L I Const
8, ALt eEAkEt, SHEaIETFEFRERIEIE.

<
WA EEIE:

SELECT income FROM table WHERE abs(income) > ?;
SELECT income FROM table WHERE income * 10 > ?;
SELECT create_time

FROM table

STRERA 01 (2024-02-29) IR © ERRBRABRAT 17
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2 (EFRAUEEIN

WHERE date_format(create_time, '%Y%m%d %H:%:i:%s') = '20090101
00:00:0%;

N {EegJ:

SELECT income FROM table WHERE income > ? OR income < (-1) * ?;
SELECT income FROM table WHERE income > ?/10;

SELECT create_time

FROM table

WHERE create_time = str_to_date('20090101 00:00:0', '%Y%m%d %H:%:i:%s");
EIEMAHSNULLIGEL AT, Z21EER “! =7 AT, RIS NULLELIS
NOT NULL,

ABeEexpression=NULLBgexpression | = NULL, EANULLLER—FRFAY
B, FReBERARHBFANRIMBERSESE .

ERFMHPEILIIRS |IFRER “1= 7 LR, BRES|ILY.

where FAIFRNTERME, REFSRBLIN, ENEFREMELLRSERI—
B, SR ERLEGS NTSBIH TR . Filcol op expression, Ercol
RFH—NF, ophs ="« > BEFLLRIRIERT, expressionARETIERY
~f:

WTRIBEEER, RIBtimed#H1TiHiE

SELECT id, from_image_id, from_person_id, from_video_id FROM
face_data WHERE current_timestamp(6) - time < '1 days'::interval;

iz

SELECT id, from_image_id, from_person_id, from_video_id FROM
face_data WHERE time > current_timestamp(6) - '1 days'::interval;

EHFMHRIRS | ERie SNULL (1S NULLFOIS NOT NULL ) #4TEEER .
BARMHFNERS | FER ERRERNOT,
BREHHIRS | FE ERIRERANOT IN,
EHIEELIKEED, EVEBRT, ANBESZEMUE.
MRIWEEFHE, BLEFERRS, SEMEeFRLM.
WHEREZSFHINAHRIEFERZE K, BINAEIE500,

(10 88

BT, SXINPE—SHIEHTSEIE, FHERA.,

MNESEMENRAIETENE, NEECIZEREPLICATIONSE, FHISEEHIEEANETR, A
JSi@IZINNER JOINREMB EEIE,

WHERERMHHRINRYRGEFERNEE, MEXRFRITINT, EBNLEAHFENL.
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(11 588
EXFMERT, EFRER—INAEFEIOIN, Si@idnestloopitiliiiT. FERITARHAT
BT, BWESHZFEIOINKNFEIL,
=~
NI EEER:
SELECT col1, COALESCE(max(col2 - 1), 0)
FROM t1, t2
WHERE t1.col1 = ANY(VALUES(id1), (id2))
GROUP BY col1;
ENESA:
SELECT col1, COALESCE(max(tmp), 0) FROM
(
(
SELECT col1, (col2-1) AS tmp
FROM t1, t2
WHERE t1.col1 = t2.id1 AND t1.col1 != t2.id2
) UNION ALL (
SELECT col1, (col2-1) AS tmp
FROM t1, t2
WHERE t1.col1 = t2.id2
)
) GROUP BY col1;
o Z(FREEIRE, MMERIFFERE.

WHERERMHFHIIEEESM (IN. BETWEEN, <, <=, >, >=) 2SHEmHE
HERATRS, FATERBREIRIEER .

2.3.4 SELECT

e SELECTiEOQ=ERBEEIGZER “*” .

(ERBEAFRERRA, WRENSEHIEREFRSEERERERL, AI6E
HISWSZEGFFRENIER.

Rt SRS EINNERFRETR, BeaFEREET.
e TWALMITHESEDFMMTEHEORDER BYRIEEF,

(11 588

GaussDBR—MO IV EIERE, REIREOHESIDNL,

MESQLIEAHFIFALIMIT, MATHHEORDER BYFA), HIEESSIEMZEHERAIDN
PRI (FFEEaERN ) ERIEARELERNEEIZ iR,

T MEERRERRNZATERENE, ESHBXMITZSQUEDR, REIFERE
MEF—HBIER .

o ERIKFE (WIVARCHAR(2000) ) $17ORDER BY. DISTINCT. GROUP BY.
UNIONZE S5 [REHEFRRIRIE.
ILEEREEHERENCPUIIRTESRER, RUTHRET.

o ZEFFFLOCK TABLEIEEGNNEL, {NJeiFfER SELECT .. FOR UPDATEIEA],

LOCK TABLERftZMiZhnl, (BNRIIEIEERIEISIERAE, RARMA
B TER, SEERATA.
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E@%ch@ﬁﬁ%@ﬁﬁ?ﬁf@, ARESEUTRI T ETHEZIDNH#IT, 0T
'?i—' ﬁbo

o E[E{FEFUNION ALL, MFEFUNION, TEEEEXE,

UNION ALLAEEE, DTHEFERIE, EEHEXIUNIONEIR,
WNRRBEEEFTK, MIFERAUNION ALL,

o FEFUEPBICRHES, TEEMcount(col)k&EfXcount(). count() 2R
ITNULLE ( ELf78) , Mcount(co) F&Hits

o  EHiiTcount(col)Ad, & “EANULL” BICRITITECH0, EH4Tsum(col)Rd,
HFFBICREPANULLEY, REIZIREINULL; HALHINULLEY, “EHNULL”
AHERITBHEITECR0,

e CcOUnt(BNERR)N, SNMNFRIVABEIESIERE, 5/,
count( (coll,col2,col3) ), iFE: BIIZFERFITTEAS, BENMEMEFERERAN
NULL, Z{TtE#itE, &R Scount(*)—H .,

e count(distinct col) BRI+ &EIZFIAEERIIENULLAYEIZ, NULLEARHEITEL

e count(distinct (col1,col2,..)) ARGEITZFNHE—EEH S, HRERITFERESN
NULLES, thEitsl, BEIHXECEREIAREEEN.

o (FRIEEHRIER “ || BiftconcatREHITERTERIERE . EAconcatREERAY
PATIHRIREE T #HE, SHEIMR=ES

o Hin(vall, val2, val3-- ) RAXPFERRZAT, BIEMIn (values(vall), (val2),
(val3)--)iBaitTEiR, U EREBIEInARIERAIEXBEFER, MNMEFH

Hifttee,
J ﬁ%ﬁ%ﬁ%ﬂ%ﬁﬁcount()%‘%ﬂﬂdc%ﬁ%ﬁz, ZRMERFERERK, IFHTIEL
TR,

MRAFBELMATHRITES, TLUSRERNMEDRREERTE
SELECT reltuples FROM pg_class WHERE relname = 'tablename’;

k|

pg_classHFMERIRITHEERSEXHZERNITANALYZELI G S8 #.
BRIANALYZEG Rt A 544
o ISBEFNKIXANALYZEIRE, Fla0:

- DimEEEYRFRE %R

ANALYZE;

-DiffEER

ANALYZE tablename;

o {SENIAUTO VACUUM#EI, S ElR—ERTElakaRrIBMIARI—E TERIAE
%o B EFIERILLGIRTEIE GUCSHIRE .

2.3.5 INSERT

e INSERT ON DUPLICATE KEY UPDATEASZ &t §2ak lE—295R 9% LT
UPDATE,
INSERT ON DUPLICATE KEY UPDATERUIE X 22X HE—25R h3ep9i T T8 5,
XTI R AR T RANEH I TERR -
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e INSERT ON DUPLICATE KEY UPDATEUNSRIEN SRR, XLHIEZ AR DT
FEEE/E—20Rse,
EMySQLITAFEE—EESR, MYSQLAIFLLITA, Flaiin™ES:
INSERT INTO t1 VALUES(1, 1), (1, 2) ON DUPLICATE KEY UPDATE col2 =
VALUES(col2);
AFESQUINE, SQURERIFER—SQL COMMANDH, IHEANITREIATH
TEM, (FEERTAITER, Flan EAld, BRigcol1AEHE, BALRSER—
NCOMMANDH, BEEEA—FFHENH, ERNEBARTENR. BFESE
THTEFA—MEEST, BT SHERATIRE -
gg%ﬁAE@%&K%ﬁﬁm% ERHhUrs FTEHNLAB—FICR A EHELR
E o

o HMIGEAESNME—LIRAYFRMITINSERT ON DUPLICATE KEY UPDATE,

(1 #88
R FESIMHE—AREIEFES ME—RS|, SEEFETE (PRIMARY KEY ) , XFE

IE—Z251(UNQUE INDEX) AFh (&5 o

SFESITHE—UORN, SREMSERERNE—IREY, REBEQA— I OREFEPR,
A PSATHITES, BIRBEEMBRICR, SWSTHIARER. WSNETEINREHE
S EPNESESE S LN

o NIFMERAIIESR, FIEMINSERT INTO TABLET VALUES (),0,(), HATH
RS THITZSLINSERT INTO VALUES() .

AR
HBFELERAZ MERBRET—1shard, FRLAZ(ER/*+ multinode */ RAIFILIER
1T

TICBRMSFIEN, KBEFIIFRVALUES,
AZHFMYSQLAJINSERT INTO mytable VALUE () BIFE% .

2.3.6 UPDATE
o AXIFFUPDATEEGHRERFEALIMIT, N{EFAWHERERHIBHFEZEHNEIR

7o

e TEGTM-FREEEBR T, AAFETRES, FIEFHHASHA HFEIER
WHEREZHH U ITIEERS hFIE B RS-

o ARXIFZEEH.
ZREFAERESQLIEGF, WBNRFITERH.

e UPDATEEAIHFW/RBWHEREF G, EBHEFRITHE.

o  ARARVFEUPDATEFHIEIRTEMB IR, #WEHIIEEREE,

EIEHSS, BEHIEER, AARREERETTATRE, NTEBHERRS
PR, PSSERMNES DIRIR(F

il
UPDATE table SET col1 = col2, col3 = col1 WHERE col1 = 1;

ZIEGITEGaussDBH, col3RYENFEol1RYE; MMySQLAH, col3pfEcol2iyE
( EF9co2BYEHME FL8 T coll )

e UPDATEEA)2X|H§EFORDER BY. GROUP BYFH], BEANELHEFE.
o BFiB/RSINE, EHRIIWHERERHNES TR/,
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2.3.7 DELETE

2.3.8 XEXEF

ASZ$FDELETEIEAIP{ERBLIMIT, M{ERWHERERGIBAFEEMNAIB IR T,

EGMT-FREERZL T, ARFETRES, FEULMERHASHD fRPEHIERT, PR
EWHEREEHPFIEED MIIFETEFRG

RZIFZEMIBR .

ZERMIBRENERRZSQLETH, WS NFHITHIBR.
DELETEIEE@HHRBEWHEREFA, BHEFRAM.
DELETEiE®)7Zs | F R R{#FJORDER BY. GROUP BYFf), BB ANERHIE.
WMREEBFT—oKkE, EIFERTRUNCATE, MAREDELETE,

TRUNCATESSUEEFFAUIIESN Y, HESSERIPEESEHDIERER, BTHE
=8, MDELETERRBERFTEIEHITIRC, HEIVACUUM FULLMERA SEIESIE
wEzE,

DELETEEE#ZR5|A9%, WHERERGFNESERNERS|, BEHITRE,

SRXKBERELNTS,
KRBRETR, BZr-Eigsql, NNISEEREMIL.
RXHKEVRPFEESRANERESFM (ON) , LI EH R,

FIR0EMyYSQLH, JOINSCROSS JOINFOINNER JOINEHTY, {ERESQLinAES,
JOIN{X5INNER JOINEEAY, W/RECSFERONIEESG

[B): T2 RIS E R/RIREE
SELECT * FROM TABLE1 A, TABLE2 B;
SELECT * FROM TABLE1 A JOIN TABLE2 B ON 1=1;

REXRT, NOZARIESQLIREISIRERS I, B EREMRIOINKEE, MmeafER
CROSS JOIN, INNER JOIN, LEFT JOIN, RIGHT JOINZ,

ZRXEEEN, BAMXIRNNERRS, FIDEEZEEW, T8,
FEFEILLRFEAR, XBEFERNMREFEBIRMESIFEREER,
HEFBENLRBRITSE T FHHERE,

EHEREP, BRNESTFNUMERICRDIZSRE,
KEXFEROEREIEEER, BeFais LR R/ mhiTE.,

g);gﬁﬁ%%ﬁﬂ, REFRAERXEK, EAFERSFEIRER, HSQLERERID
XN o

X FKERFI EFEXRENULLERIEDR, BINTEWHERESHAIBINXEXSIIS NOT
NULLASEIR R, REEBIRAITHER.

ZI—RSQLEAF, HNBEEFEIET.

PLRrEFER.

EFEIIRERANME, FEFRHREANAFENFEL.
B AEENTERNES

SELECT * FROM t1 WHERE id = (SELECT id FROM t2 LIMIT 1);
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2.3.10 53

EiRiEARNI SRS ARMESQLES, FHITFE,
BERAESELECTEIRIPERFER, AJRESEUHITE MEIMHRITIERE.
FERRERAEZNEBE2E.

RTFFERSHRIGIERTE, STERIERNERMNILSEZE EHTH,

FEGTM-FREEZIL T, ARFHITETRES.
EGTM-FREEIZHT, WIRFFHAITRISQLEABSETRES, SiRIELE,
a. WREGFRDSHEIRE:

INSERT/UPDATE/DELETE/MERGE contains multiple remote queries under GTM-free
modeUnsupport DML two phase commit under gtm free mode. modify your SQL to generate
light-proxy or fast-query-shipping plan,

WAt HREEXES, RETHIT,

b. WMREWLTRBTASIRE:
Your SQL needs more than one datanode to be involved in.
EIGHEAHITIEN, FERBRETST. IRFEUHMETST I
17, BEFI—ThintSERIE, BI80: insert /*+ multinode */ into t
values(3,3),(1,1);
BN A EREjdbaEEBRIRE
application_type=perfect_sharding_type, XA ET RIZSR/ERISQL
#HRE, AREFARARRBMMED.

KIISRIBEARITES
(11 588
AXIRIBIERIE: BUIZEMIFRDATABASE, ANALYZE, VACUUM
BT IDBCENEIRERT, BRHHESRSQLI—FKIETREHIT.

HBHREUHEN—FKIEG, BEHPESXSIEEN, NRPETSIEIEEY,
SEMAEMESIITELEEY.
=~ ARFERNED
Connection conn = ....
try {
Statement stmt = null;
try {
stmt = conn.createStatement();
stmt.executeUpdate("CREATE TABLE t1 (a int); DROP TABLE t1");
} finally {
stmt.close();
}
conn.commit();
} catch(Exception e) {
conn.rollback();
} finally {
conn.close();

}

BiAHITED, WIE “CREATE TABLE t1;” £, £FHARHESEIT
“DROP TABLE t1;” SEMITEM . Rk EAFIERNBIAIX:

Connection conn = ....

try {
Statement stmt = null;
try {
stmt = conn.createStatement();
stmt.executeUpdate("CREATE TABLE t1 (a int)");
stmt.executeUpdate("DROP TABLE t1");
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} finally {
stmt.close();

}
conn.commit();

} catch(Exception e) {
conn.rollback();

} finally {
conn.close();

}

2.4 EFiRimtERE

2.4.1 JDBC

IDBCEEAI /S E R IR, —BESLhIBlE, TiEImEIERE.

BESQUEINKEARIFEBIZ2GET, WENEEBEMA, BINEESQLIE
B EBIT5KIT

AZIEFXIDDL{ERPrepare ExecutefiiT A o
fetchsize/REEautocommitXAER MMER, BNlfetchsizeftE T -
{ERAEIAGUCSHE, BiaiE@iTIDBCAIXSETIERIEMGUCES L,

(1 #i88

BZiRFIESEGUCESERIEIE .

WfERPrepare Execute SIUAITEIRER), REFITHE.
JDBCEFUGFREENNX . EIEEER TN XAERE S IEETHINK,
=EANREF
MREEETRETIRNER, IAEEEE RS EELZE, YISIRITER
bR, BERAVSHE,
BB BprepareThreshold, ¥R queryiBa+HEE, BIGEEHN,
IR BEiEES Hautobalance=true, FFCNLAFIIEIIRE, HPIREZICN
EEE (ERESHIR) -
—HBFHBautobalance, JDBC DRIVEREZEXIZIDBC connectionS ELRIARFRICN
Tak,
BB CNIEE IR B Y2586 DBC DRIVERTEENRIAENEERECNSIZERT, EET
RERICNT i Emm LM .
—BERHINGAE, EASBKREZRSHPIEENCNTIER, MERRIELATIREL
ROEEBECNGIZR, BiR—ERATE, EEUEEESERAICNIKENEGIHAICNSIZE
MARIBISE i KiBAIATa S B8 B DBCEEIBAIATE], B lEl SRR
{EIAEEE S SRR SR
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MERTY::
HBit2# 8 EloginTimeout. connectTimeout. socketTimeoutss,
e loginTimeout: Integer3$8!, 15 HIREIERIESATE . BATATEBRAAF
e connectTimeout: IntegerZ58Y, BT EECNIRIEABRIE. R IEZERICNEZERIRY
S A, NEREMRTT . BRIRERAAT, BINMER0, TREZEH, timeoutR
B,
e socketTimeout: IntegerZ:8Y, FiFsocketiZBURIEAVEBATE ., ANERMCNIZELERTEER

HIRTIERBT I E, MiEERT . BEEERaA®, BIAMER0, TREEMA,
timeoutf~ &4,

e cancelSignalTimeout: Integerz(8!, RXENHEERASHRERIEE, WEHESIBT
EGE®SSH “connecti#BAY” #1 “socketiBAT” . EBAIATEIERMI R, EIMEFI10RD,

e tcpKeepAlive: BooleanZ8!, BRASEHATCPIREFENTIAL, BN false,
VA E2#AILATE)DBCEZ B E propertyiEiZ B+ acE, Hu0:

1. EEZEHEE:
jdbc:postgresql://host:port/postgres?tcpKeepAlive=true

2. fEpropertyfEcE:
Properties info = new Properties();
Info.setProperty("tcpKeepAlive", true);

2.5 2HEEISE

2.5.1 GaussDB ¥t B
HIBERETIFZ212173H, GiEXESH U WEIEERZIITH . EESHXL
SHIBRIEAPIER T XS HIHIEENS N, SNSRI LTS
£,

EXRISHMSHIRBEELAEERNEN ‘SHEN” REEF, sHELHR
I5SEENLHISH
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3 EREVRIL

3.1 BEILERE

GaussDBRYSMAEREEM BRI IERE A= DT . KESEEEIANLSQLA . £
MiZiER, BIRARR. &LE. ARFERZREEEMMOITIELETR, ERE
MEREARI A IZZATERE .

GaussDBMBEIRIIIIEREESERSHERE, FHit, ERNARINIRFREE
1. REHECE . SUEERESH. HRiES. EnESERENRE ZMmRZ
RYIERE

ikl

RGBSR AIMRFEEEERS, Astathii=milss. Eit, W5 E&fE, Sit
RERMIRMFREERERMN, BFEONEFOEERREHE, SHERTTHR
7o

AR
BRI 3- 1R
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3-1 GaussDB MBI RIZE

i € MR L Vi

EEXf BAXIZAT IR ?

AR SQLik

iy

R ML 55 7 K 2

3.2 HAEMRERITEE

HIREMRERAMEREREERPXTISHHITHERNFR, PREETRAIMNRISH
TR T, IEW0 “HREERERAMEE " I\HEmd, BUREMESEMEEE, N
HEEAMRE—IMEZRNITIE, BEMMRLTERSHMIRBFIMEEE, MRS TDBARY
KLKISFIMr . REWLL, AME2HRERERE R AR ERSAM S EMLLRE, H{E
N AFEARFNZEftGaussDBRIDBAS %

ZIEREERSTINEIEREMRE, THRXLEERA AR BRI ST ERE T .

o RFEXRF
iR RAIEE LRI TR/ OMAFERBR . N T EMREMRE
i, APREETHREMNIEMANEARMRE. CPU, EE, WEEHE, REN
L8 1E FX LR ERES B E IR IS TERE .

o R

REEFTHREERANTRDE, caEENERN. DHRARESHEPEN,
MRRER, FTIRl, SSUREIEEBIMEENRRGS. thil: SRAFAER
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A EERRE

FEIEAONARE NS, ARSEEMIEIREENLEE., TRI(EREEIE
HARTAR P ES BRI R A RE, Bt ERSES.

o HM=E
FERARZRIEIERENAMEHIBIIEREE D . FIEENETEENERX
. BUINMESESH SN ERNE . BIRENGIEEENSREERS
(#%#£21/0, CPURE, FiEsswRg ) 88NXER, AHEENIEESILS
B¥rRT, TEIRE T BREERIEEE

o =FH
SEEERENSARTHAERTFERNRIN AN ERRFENE R tban, 85
BV ERE—IEEHERNEE, SEZESNABNRHERTERARR. BE=
SHEIN, FEHEE T,

o f{fifk

HIREMAA LMD RGAIMEE . ERITSQLEIE . UEFERESH. X
IRt BIRDHEFREN, ERIEEERMASEITIEREREIAITIT.

HMEERAMEEBIEEEFS T RAICPU, WF. |/OFMEZIX L RIRRIERE
i, WAXERERECEHKFTDFA, EEEERIR, ARTIIEEIL,

o WREANHRFEEMRM, WiBIEIRFEITAISQUET. BALRNSQLED, #
HFERIFEAISQL, #HiTSQLEMIER .

o UIRFMERFIIRIAMRIN, WRIPBERERDERED . JUESRFERIISQLE
A, HEBAHRASQLER, HITHIIMEAISQLEIIER .

3.2.1 ERGFEMERERY SQL

BAFTER
g2 4
SER2

$R4

RAPELESQUERET T RKHNETRBER, XLEASEFRSNRSIERE,
BREAREAREIKIEETAISQLIER .

{EEFDASEL & gsqLERESLHI .
ERRSHKMEETHIEIEIED

SELECT current_timestamp - query_start AS runtime, datname, usename, query FROM pg_stat_activity
where state !='idle' ORDER BY 1 desc;

ERESENTHEMNEIRINFEREREDIIR, F—RERMEINRAFH
THERKAIERED . ROERPEETREREMANSQLUEDFIAFHITSQLIED,
ISTRIESE IR R A P A TRIEHRASIE S

EHFRFZAZEIT, JLUEIREIcurrent_timestamp - query_start K FE—EEXR
BEENTIHEBELLRENETED.

SELECT query FROM pg_stat_activity WHERE current_timestamp - query_start > interval '1 days';

BB S ¥ track_activitiesHon,
SET track_activities = on;

HSH Honk, HIEERSZASWEHFIENEIINETER.
BEIFEETHEIRED,
LIBEEME pg_stat_activity 9l :
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SELECT datname, usename, state FROM pg_stat_activity;
datname | usename | state |
+ + +
postgres | omm |idle |
postgres | omm | active |
(2 rows)

WNRstateFER B~ Aidle, MIRBBULEZEG TR, SERAPBAGS.
MR NEEEFIFEANEITER, WERINTHLSES:

SELECT datname, usename, state FROM pg_stat_activity WHERE state != 'idle’;
SHTKIEZEITRIESEDIRES.

o ETHEALTIERRTE, WHFEFHHITRE.

o EHTHIEAMEE, WEIW FaHSEEAMLTEERSHNEGED:

SELECT datname, usename, state, query FROM pg_stat_activity WHERE waiting = true;
FRERPEE T ARREENESIEY, ZEEEUMMERAVE
RIEFE, EESFHTERIERMIERR.

BERE

,\ﬁé’léﬂﬂﬂﬁ?‘ RENEPPRIRERT, waitingFBA BRAtrue, REFFIERR
HIEERARENNEETH, ERERS s TEtNSEETSFHMRSZRR
+, WU&DES‘Z#F\ ERTEESE . E2XMERNEITEE, F=EMWEpg_stat_activity

SR
TR

3.2.2 oH{EWV S #EEZE

HEERZETH, AREISHEETEREISKEE, SHEIETHETEK,

BIETR

%3

AJLARHIERBIRIIRIE

{EFIDASE & gsqliZE Ll .
EERENTREYREET IR, EUER.

SELECT w.query as waiting_query,

w.pid as w_pid,

w.usename as w_user,

L.query as locking_query,

Lpid as L_pid,

l.usename as L_user,

t.schemaname || "' || t.relname as tablename

from pg_stat_activity w join pg_locks L1 on w.pid = l1.pid

and not l1.granted join pg_locks [2 on l1.relation = [2.relation
and [2.granted join pg_stat_activity | on [2.pid = L.pid join pg_stat_user_tables t on l1.relation = t.relid
where w.waiting;

ZERIREZIEID. AFER. EIgRE, URSHEEENE. RXUER.
eI S ARIBNAIRIE

SELECT PG_TERMINATE_BACKEND(739834762094352);
Hrh, 13983476209435294%ZI1D,
EREMNTER, RRERSIEKI.

PG_TERMINATE_BACKEND
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ETREMUNTMER, RAFEESRERIRRE,

FATAL: terminating connection due to administrator command
FATAL: terminating connection due to administrator command

(AR

o gsqlEFiRfFERPG_TERMINATE_BACKEN DEREIE R LRIEENITRIEINEALIEN, R
LRINARERYBRAR, BERiRASBEMEBEMEE, BNESIRE “The connection to
the server was lost. Attempting reset: Succeeded.” ; BUIEFIHRESEIELRY, ENEE
“The connection to the server was lost. Attempting reset: Failed.” . XE2E IR EVIA
BRIl ZER, ZREAPAGEREER, NEEXK.
o X3 F{EFIPG_TERMINATE_BACKENDE#LERIFERAGSLAENT . WIRITH 7AiM, 1
R=RNRIERBLEID, TEERRIE. EREEENXT, SROKEFSEHEE.

R

3.2.3 SHIAMEN

HIEESHRAEERRISTHXEEERES, REFAGENSHETESIIL
%jo gtﬂ‘a‘éT—‘%EEé}ﬁiﬁﬁﬂ, EZSHFMRA, B2EBHSH, B3
[FEE.

&#if

e track_stmt_session_slot
{EA: IRE— sessionEFIIRANEE/IESQLAVHE.
2. ZEFSQLESHEBEANIIRZSiE, NMRISERK, BEXIMHEED
MITEASWIRER, BESEELEEEFTETERE, BH=R=E, (B4
SQLAYHIT.

e effective _cache_size
EA: REDRMASETE—RRE—EaHP AR EE PXIEIKRN. BE
XS, AEZEIIHEZENXURAZNIEEEYX . 55, EEZERT
NEARZRZEBNHAEITDHE, BAS(IEEZTANTE. XMSHIIHE
HNHEERFXNEEENN, eBASERRZEERD, eRBTFLE. FER
BE#ETCRITERN, BEEBITNERS192F,
EVESBE: 28, 1~INT_MAX, B{8KB,
=2 LLEAMESHEETESSHFERERS 13, BRINSETESSEIEEF
ez

e enable_stream_operator

EHEI XS streamBYfER . HZSHEKHIEY, AIRERAREXTIHIAEE T
HNBEFICREIBEXEF,

e log_min_duration_statement
EA: SEFEONSFENIXTHESFTIHFENEVEHET, ICREBEEHIED
BYFFEERTE) . 1ZElog_min_duration_statementm] AR5 @R R EHIE
WiED . WFHERT BEOMYNERR, BEDT. 45E. iTE—LhEh
[BHEIRIT IR

N IRETEAEETRRINAEEL, -1RRKALLINEE.
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TS

NETE

EZESINIE

e audit_system_object

{EA: ZSHRELSEITEHIEEISRAICREATE, DROP, ALTERIZ{EHITEHIT.
KRS EIEDATABASE, USER, SCHEMA. TABLEZ , BT IEMIZELBE S
BE, TUREITSEENHIRENSRANRE, EXREfitEinsEiN
audit_system_objectBEz K{H, FTBEDDLYREEEHIT

?E;;ﬂrﬂ: AYERZSHEESHELDDLHITAE, BESRARIBS THTE

e update_lockwait_timeout

REFAREHE—TEIER BN BIRIKSHME, SHBRNSEREETIR
EENRERRIRE . OFRTASEBIT, BIAMEH2min,

e session_timeout
ﬁl\iﬁgﬁ%éﬁﬁﬁﬁﬁ%, TR E—EREEEAITAIBRE, 0FRRX A
A=

o failed_login_attempts
IREFEEEIRAH IR, BMABEEIRIRBILAEZSHMEERER, KPR
SWEHE, BEENOIRFRTRARBIZEDMAEIRAINVRE

e password_effect_time
REMRPZEBINEMAYE, 0RRAFHEEEARTIINEE .

e password_lock_time

IREWKFHRIERRIEENETE, SLAK.

3.3 SQL i@fiitsra

SQUAMHIM—BERIR “FEFMBERAMNL” , BICPU. RE. BEIO. MLEIOMIFE
BRI AmAL . B RNFRERESRRERFTEN. FMBR RN ARALREE
SQUEBAIREEX, TEARMHE, s/ N IMEKAINES . bafgmi os
189N ®, BJLAFEseqgscan+filter(BMEENE—KoE M mEi@&HTIUED) LW, th
AJLAEIDindexscansEHl, EfAindexscanv] LALAE/ NN SCEHERIAIIR . 1RIETE
HERME P SIS E S BN ERSE S RN EREN RMIEEES MBI R T
EEBEERAIER

3.3.1 Query HIT IR

SQL3IZENEZ SQLIEAIZEIFITSQLERAFRZE AL IRINEZ-2/1R3-1 . H,
T &FAERSD JIDBARI LA T NSEFERAIIATS o
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FBFisE 3 BRI
3-2 SQL 5|Z447E192E SQL IBAIRIRE
ey
el AR
FIHEE
Sl
GUCZH
RETFE AT
% 3-1 SQL 5|EH1T7EI182E SQL BT IR
B Izt
B AR 1ZIRLIERISQLIETHMN, IEMARISQLETNFRFEIEW
TIHERAEEND (Stmt) 6
1B N R B “ERKIIERENT MEAS SRR AR ERTLL
IRBIAIATR
BEFES E%E%Q)”\U}E BN BEEENRA AT EE AR
=il ntd RiE “E8EE" [ FNEIEENISPRISRITHEEMKISQL
BaBEAHNITEI, EHEiTitE. SiHERMcUCEs
HOEEMA (TR B, 1SS ERFRZ g0
ERIMERFRZGUCEH.
BT RIE “Eafii” EAHTIRERITSQLEEIEG., [KE
FEAHNERSIEY, BEWEIHRITRER., FRENF
B2 EEFE.
BNFRZFIHER

GaussDB{ftft 282 EAPIEFLNAIMIL (Cost-Based Optimization, fEF#RCBO), 1E
XML T, BUEERIERATAHE . FREE . NULLISRELER. distinct
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{E. MCV{E. HBESRIMHHE, IR—EMMUMITEER, HEHE—HITER
AR BT A AV HTTABEAFIHA TN (cost) , Sk BAMTRMN R/ ETE
BB EB/NIAITH N TIGT . XEAHEHEMERIHER . N LEEATLIESL
FIHEEEERMARZ OB, ERNAITHE RIS R ERESERIEITN
¥, —ARkiBidanalyzeiF ANEENRAERIET I FRVFIHER, FHAM
ZITANALYZE, BRETEXIRIREDABM T BN ZEE LETERIMFIR.

BAFEZ GUCSH

BN EERNE AT IOIETERESRAIHITAR
INTRSQLIEE:

select count(1)
from customer inner join store_sales on (ss_customer_sk = c_customer_sk);

E#fTcustomer inner join store_salesg9A{%, GaussDB3z3#FNested Loop. Merge

JoinfIHash Join=MARRERJoinH . fiitEEIRIEZR customerflzstore_salesiI4t

ELEI?:E BERENK/NARBMjoin LRI, ABRMLIEEHRITAMN RN
aap P

IEUNEIERR, TR EHZE T —ERENFIHERHRHTHE, SRARE
RERMMEE R GERMESE R costhIRHE, MFEZETCUCSHIREN ST
KRR B o

BRNFRZIEEFE

GaussDBRUERZIFITFER. JIFER, EEFMEANNEETRKHTERIERFIS
e, —BRRITEREISERGS (LKE. BEIREIE)BNERIEER, =8
. KitEUPDATE/DELETENV &I SES1TEE.

MTFEMEELDNEENNANEFEELAFR, XEDSERERIBNETIRANT

B
ENFRZ SQLES

PR Y LIRTFFRSQLS | ZEFTERHTIHRIAIAITIERES N, ARIEEURERISQLIVTHLEILAR
RERLEAN, BEHRT, ERIEZFISSQLEENFIRT, BI—EMUA
DBAEESQLIEA, AJLAKIEERIREASQLIEDAIMERE,

XFEIA=IIDBARNERILR S, FEXNEFPUSEEBN T, BIftEFEEFE
FISQUERERI), RESNAB/ITERINSQLASTS.

3.3.2 SQL HfTLTRIT TR

3.3.2.1 SQL HfTEHRIBER

SQLIATIHRIR— T, ERGaussDBHIIT—5RSQLIERRHUTRNIFML R . 88—
MR- EIEEEE .

{EFEXPLAING S AT LAB B MU NEN ERERRIEARRITIT . EXPLAINGEA
;ﬂﬁﬁﬁ%ﬁiﬁ H—17, ERERRTREEIMAAREIRITEN T R_IUTAIFFHEE,
NE3-3F7m .
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3-3 SQL FTHEIAI

human_resource=# explain select * from hr.secticns, hr.places where hr.sections.place_id = hr.places.place_id;
QJERY PLAN
[streaming (cype: GATEER) {ccs: 6.95,.22.12 rows=18 width=8 3)| :_i S 'r[‘J R
Node/s: All datancdes
-> |Hash Join (cost=1.16..3.69 rows=3 width=83) -@J JOIn']'J J.,l
Hash Cond: (sections.place_id = places.place_id)
-> Streaming(type: REDISTRIBUTE) (cost=0.00..2.28 rows=3 width=25)

Spawn on: All datanodes ™

[-> seq scan on sections (cost=0.00..1.03 rows=3 widch=25) | (1) FIHIT L
-> Hash (cost=1.07..1.07 rows=7 width=58)

-» Seq Scan on places (coat=0.00..1.07 rows=7 width=58)

(9 rows)

s EREETSRERIMTSR, SHMFHRORERGHIET. FRRFLOELNER
HEI’JEH TRER: INFRE. RSEEEF. RRE %’ﬁﬁ’]?ﬂimﬁ%iﬂjﬁ‘é%ﬂli
1TEIE (71' EEE:M%%EPL;&HEEI’J#UE) , AVALUESFRFIIREITERIRE, B
ﬂlﬁﬁaﬁ’]ﬁ?mw,ﬁ%‘éﬁéo

o UIRENFRER. RE. fiF. IEWRIRTHECERE, BBAMSAELED
RZ ERNEET R, FEXERMEEEEHESHEE, EtExXEIELET
BELIARIRIRITT =R,

o FT(RLETR)EMTIHISHITHERMT . XPMHEMSMARTE R
IMEBIEE -

PITIHRI 2780
GaussDBXfTit k2 Thormal. pretty. summary. runfOfhERE:

e normal: KFEFEBEGARBTENE . B3-3FENALEERER.

o pretty: NFR(EMGaussDBUHERIFETREN . FRMETEXEM, HUEET
plan node id, M4EEDHTEIERERE.
gaussdb=# explain select * from t1,t2 where t1.c1=t2.c2;

id | operation | E-rows | E-width | E-costs
1]-> Streaming (type: GATHER) | 20| 180]29.07
2| -> Hash Join (3,5) | 20| 180|27.75

3 -> Streaming(type: REDISTRIBUTE) | 20| 104 | 14.31
4 | -> Seq Scan on t2 | 20| 104]13.13

5|  -> Hash | 21| 76]13.13

6| -> Seq Scan on t1 | 20| 76 113.13

(6 rows)

e summary: EfEprettyRIEA CIBIN T XHTENE B,
3 runi;fsummaryﬁ’\]%ﬁﬂt, BaitaE Rt R csviURISU R, LUET
E5HT.

BigigEGUCS#explain_perf_mode, BILARRARMEAIITITRI . TIZRYFHIER
INERprettyt&= .

HATIHIRRER

B TIRERRIOITHHS TSRS, FALIBS FRMNEXPLAINGE, SRR
MIZEMRTITIES. BN T/, XFESMHEESNEXPLAINEZSE.

e EXPLAIN statement: RERMITIHE), AELFRMIT. Hepstatement{{ESQLIE
=1

e EXPLAIN ANALYZE statement: ST, #HTHIT, HERRITHIEEEG
8, ERPIIANTIFRNETHE%T, SEEES LT SRR St E
(LAZ#it) A0 e LhrR BRI T8
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3.3.2.2 i¥f#

AT

e EXPLAIN PERFORMANCE statement: HEp3TIHR, #HiTHiT, HERRITHER
EIRESHEIS

EXPLAINA T NEZETRERTITIFAEN T RA9FEE, EXPLAIN ANALYZES
EXPLAIN PERFORMANCESEHBIEIIHIT HIENNTRED B FH . E— 1N &L
FTEXPLAIN ANALYZESLEXPLAIN PERFORMANCEER&LL E BT aRENHEZESZH
At8l, BSOS T EANARIERNFES . 1FBESRHRAN ( =5iEE
GaussDB FrA&15R (1xhRA ) ) B9 “SQLE&%E > SQLIEIL > EXPLAIN” E75,

FLt, HE[SQUEITIEEEAY, WRSQUIKATENEITREER, EIUEITZEXPLAINGGS
BEWTIR, TS ER . ANRSQLALUBITHE, NIHEZEEFREXPLAIN
ANALYZEZEEXPLAIN PERFORMANCEEEHITIHEI RELIFRNZTER, LUERER
BB RE

EXPLAIN PERFORMANCER ST 5EXPLAIN PERFORMANCE/RIF—H, E/&R
SREVEA_ERD T HEREDTEVETE], HITRYESSQUITHIEIRNEREE L .

WSQLMTIHHRIBEAT FFR, EXPLAINSEERITIHR, (EBHASLIRHITSQLE
), EXPLAIN ANALYZEFOEXPLAIN PERFORMANCEREEESLhrTSQUETIHE(E
WITER . EX—TBIEAERRITITHHIRRIITER .

LU0 TRSQLIER ol
select d, avg(a:numeric(7, 2)) from t_distinct group by d;

HITEXPLAINBYEIH 9 :

gaussdb=# explain select d, avg(a:numeric(7, 2)) from t_distinct group by d;

id | operation | E-rows | E-width | E-costs

St + + +
1| -> Row Adapter | 20| 40]14.52
2| -> Vector Streaming (type: GATHER) | 20| 40]14.52
3] -> Vector Hash Aggregate | 20| 40| 13.59
4 -> Vector Streaming(type: REDISTRIBUTE) | 20 | 8113.33
5] -> CStore Scan on t_distinct | 20| 81 13.01

(5 rows)

PUTIHHRIFBRRRE ()
o id: FITEFHRRES.
e operation: BARIHITTIREFEZIR.
VectorgiZIEFRIEMSMHITE EEF, —REMESBTIFERNQuery,

Streaming@—MMHRIIE T, B 7 D HI RSO EdEshuffleTEE,
StreamingEB =M, DBIXE 7 HHINEE N ARRIEIEshuffleInge:

- Streaming (type: GATHER): {EF=2coordinator ADNUWEEEIE .
- Streaming(type: REDISTRIBUTE): {EFEDNIRIEEEHITIEHIRES HE

FFEHIDN,
- Streaming(type: BROADCAST): {EFIRIESRIDNIEIR BEHMAEN
DN,

e E-rows: BNMEFEERELHITE

STRERA 01 (2024-02-29) IR © ERRBRABRAT 35


https://support.huaweicloud.com/distributed-devg-v3-gaussdb/gaussdb-12-0601.html

Z=HIEZE GaussDB
BPiEm

3 MRERIL

e E-memory: DNEBNMNEFHENNFERE, REGDNLHTHEFEER. ¥
S ST ENNFERERFERES ERZEFENESREXE NI B
I EREFELR,
o E-width: 81/ EFEHTHENKERE.
e E-costs: BNEFMEBRIITEM
- E-costsEULESIRIBRASHE XM RSREERY, IR EUARZETmEIMEL
T B, HeFHESHIESREXRZE.,
- BT ERFE (E-costs(H ) BIEERNFMBFT =AY HE
- FHERRBTHAESEXONGRA, FREIEERTEREE iR EERE
HE, BAXMIERREESSIR S EE SIEEAEEN S E, B2
HRRRE T, BN EBIIESILI KL
PATIHRIERARE (Yha ) :
1. Z—: CStore Scan on t1

FIHEEF, ACStore ScanlyH iR . X—EAERRIERAIZUEM
bufferak E & FiZ FRXE FETRS51TE.
2. ZE_”ER: Vector Hash Aggregate
REe8F, (FRRETEIT&EmE LRIEFHER S12/E(group by).
3. ZE=R: Vector Streaming (type: GATHER)
Shuffle&—+, ItLAGATHERZEEVFShuffle EFERRRIEEIEMDNCERRICN,
4. ZEPUE: Row Adapter
ﬁgﬁ%iﬁ?{%ﬁ¥, FEERRERFEPIIIENEIEE TR, LMEER
YMA%7IN o
EEFENERINEE FHData Node Scanid, EEIgE
enable_fast_query_shippingHoff 7 8EEZIERAIITITRY, 0TFEXMT:

gaussdb=# explain select c1,count(1) from t1 group by c1;
QUERY PLAN

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

& Eenable_fast_query_shipping2#zfE, FUTHHIERUOT:
gaussdb=# set enable_fast_query_shipping=off;

SET
gaussdb=# explain select c1,count(1) from t1 group by c1;
id | operation | E-rows | E-width | E-costs
-—t + + +
1|-> Streaming (type: GATHER) | 20| 1214.23
2| -> HashAggregate | 20| 12113.30
3] -> SeqScanontl | 20| 4113.13
(3 rows)

HATHH R PRI R -
1. FBIHR

- Seq Scan
SRR

- Index Scan
ALRRREFERRLAINL: REENITRiEE—1ERS], KELERR
SIRMHRTRINE, AR LENXT SESCBNERPIMENE AR T, IRI7i
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HATIER

HMENEHRSTELIFHZE N ENRTHESRE , (BERSHIEFRERAIREED
BIHAT , XAMEERR LA —XIRFETEEL . ERmEMLRIR
EE, EEMTREERERS MR EATUEZR], STEEIREY
SRR, XEALSR/IMERIZMEAIFFHE
NRAEWHEREEEFERRIF/LNFR EEARS|, BANHRAIESERR
5|RYANDELORAYAEE . (BRXAMERIAEDR RS, ELSRER—IE
51, MEBI—IFHRIETIERELL, XTTTERBZEMR .
FEHFETUDALUTILE, FEZREZENERETRSIRIHIFTE.

®  Bitmap Index Scan

{EREIZRS HMENEEE R .

" Index Scan using index_name

FERERERS R, A AROEIRTRIURSI|IRFMEE, XEHS
EEENIRIFHEEL, ER2XEBRYTERE, R T ER0EIME
FHAMES . BRI REE X ILZEE JME—1T, ANIBLEE
SKORDER BY&AILEL RS INFEIE . EAIHEEESRAHIFS
BEVERILLHEORDER BY,

2. FJEERN

3. iz8

Nested Loop

WRERW, ERTHEENSIEFER/I\ES ., ERERTT, SMEIKED
AXR, IFRRENE—(THEETARPRTILEICENT, ELEANES
IREIEREFRREAKX ( RREATF10000) , BIEIREFER/INGYELESI
*=, MBERNROEEFR FENEETRS],

(Sonic) Hash Join

afmiERE, ERTFHIEEKNERNEEL . MASEFERRIFRPR/NDY
*=, FIREERETEAFREhashEk, ARFRBRAIRFHRNES, $HE
5805 ICECRY1T . SonickdESonichdHash JoinBIX BITEFFr{EAhash& 4L+
RE, AEIHITRIERE,

Merge Join

IFHERE, BEBR FTTHREETIREERE . REMIEEEFHIFT,
ERITRISER, HASERHF, M EEtRE T IasmiERE.
F

sort

SEEREHITHER o

filter

EXPLAIN#iH R RWHEREFA) HE—N"filter" KM BT IR E1 1T RITS
M, XEREMNTRaACRENE—TREZSEY, HERBERFESEE
917, TR ITEIRE T, EABWHEREFE , Y, &S vmin
iBFFE 10000 17, BEULLFFHEREMRE; LR EERIEMT —L (0%,
i®iZ 10000 * cpu_operator_cost ) LA E WHERESARIERINCPURTE]
LIMIT

LIMITRRTE T HATEERAVEILHICREL . SIRBINTLIMIT, BRARZERRERIT
HARICERE

ESQLARIZIEP R EFENITEXPLAIN ANALYZESKLEXPLAIN PERFORMANCEEE
SQLIBAILIRHTIEE, BIXI LR iT SRR HE Z BIRVE RIS AL IR H

MAERRAS 01 (2024-02-29)
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{&#E. EXPLAIN PERFORMANCEEXSFFEXPLAIN ANALYZEIENNT T & 4DN_EASHITE

LANTSQLIEa)af:
select count(1) from t1;

H{TEXPLAIN PERFORMANCE4IE/9:

gaussdb=# explain performance select count(1) from t1;

id | operation | A-time | A-rows | E-rows | E-distinct | Peak Memory | E-memory | A-
width | E-width | E-costs
——t + + + + + +
+ + +

1| -> Aggregate | 9.326 | 1] 1 | 14KB | | | 8|
209.10

2| -> Streaming (type: GATHER) | 9.281 | 2| 2| | 80KB | | | 8
| 209.10

3] -> Aggregate | [5.981,6491]| 2| 2] | [13KB, 13KB] | IMB | |
81209.01

4| -> Seq Scan on public.t1 | [2.553,2.909] | 20000 | 20000 | | [15KB, 15KB] | 1TMB
[ | 0| 184.00
(4 rows)

Memory Information (identified by plan id)

Coordinator Query Peak Memory:
Query Peak Memory: OMB
DataNode Query Peak Memory
datanode1 Query Peak Memory: 2MB
datanode2 Query Peak Memory: OMB
1 --Aggregate
Peak Memory: 14KB, Estimate Memory: 64MB
2 --Streaming (type: GATHER)
Peak Memory: 80KB, Estimate Memory: 64MB
3 --Aggregate
datanode1 Peak Memory: 13KB, Estimate Memory: 1024KB
datanode2 Peak Memory: 13KB, Estimate Memory: 1024KB
4 --Seq Scan on public.t1
datanode1 Peak Memory: 15KB, Estimate Memory: 1024KB
datanode2 Peak Memory: 15KB, Estimate Memory: 1024KB
(15 rows)

Targetlist Information (identified by plan id)

1 --Aggregate
Output: count((count(1)))

2 --Streaming (type: GATHER)
Output: (count(1))
Node/s: All datanodes

3 --Aggregate
Output: count(1)

4 --Seq Scan on public.t1
Output: c1, c2, c3, c4, c5
Distribute Key: c1

(10 rows)

Datanode Information (identified by plan id)

1 --Aggregate
(actual time=9.326..9.326 rows=1 loops=1)
(Buffers: 0)
(CPU: ex c/r=-17813058098842432, ex row=2, ex cyc=-35626116197684864, inc
cyc=71252232399791904)
2 --Streaming (type: GATHER)
(actual time=8.628..9.281 rows=2 loops=1)
(Buffers: 0)
(CPU: ex c/r=53439174298738384, ex row=2, ex cyc=106878348597476768, inc
cyc=106878348597476768)
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3 --Aggregate
datanodel (actual time=5.980..5.981 rows=1 loops=1)
datanode2 (actual time=6.491..6.491 rows=1 loops=1)
datanode1 (Buffers: shared hit=85)
datanode2 (Buffers: shared hit=84)
datanode1 (CPU: ex c/r=-35622581151734248, ex row=10078, ex cyc=-359004372847177760768, inc
cyc=71252232395610160)
datanode2 (CPU: ex c/r=-35622525572390744, ex row=9922, ex cyc=-353446698729260974080, inc
cyc=71252232398542704)
4 --Seq Scan on public.t1
datanodel (actual time=0.018..2.553 rows=10078 loops=1)
datanode2 (actual time=0.017..2.909 rows=9922 loops=1)
datanode1 (Buffers: shared hit=85)
datanode2 (Buffers: shared hit=84)
datanode1 (CPU: ex c¢/r=35629651228376004, ex row=10078, ex cyc=359075625079573381120, inc
cyc=359075625079573381120)
datanode2 (CPU: ex c/r=35629706809278324, ex row=9922, ex cyc=353517950961659543552, inc
cyc=353517950961659543552)
(22 rows)

User Define Profiling

Plan Node id: 2 Track name: coordinator get datanode connection
coordinator1: (time=0.019 total_calls=1 loops=1)

Plan Node id: 2 Track name: Coordinator serialize plan
coordinator1: (time=1.059 total_calls=1 loops=1)

Plan Node id: 2 Track name: Coordinator send begin command
coordinator1: (time=0.003 total_calls=1 loops=1)

Plan Node id: 2 Track name: Coordinator start transaction and send query
coordinator1: (time=0.045 total_calls=1 loops=1)

(8 rows)

Datanode executor start time [datanodel, datanode2]: [0.421 ms,0.450 ms]
Datanode executor run time [datanode1, datanode2]: [6.002 ms,6.528 ms]
Datanode executor end time [datanode2, datanode1]: [0.027 ms,0.028 ms]
Remote query poll time: 0.000 ms, Deserialze time: 0.000 ms

System available mem: 8222310KB

Query Max mem: 8310784KB

Query estimated mem: 2048KB

Coordinator executor start time: 0.181 ms

Coordinator executor run time: 9.340 ms

Coordinator executor end time: 0.052 ms

Planner runtime: 0.421 ms

Plan size: 3122 byte

Query Id: 72339069014648468

Total runtime: 9.657 ms

(14 rows)

B ERHITEES AT ERD

1. DUERBHIEDVSTHERER, 88811 =ER, 2502 id. operation. A-
time. A-rows. E-rows. E-distinct. Peak Memory. E-memory. A-width. E-
widthFlE-costs, EAitKIZE=Es (id. operationLAREFFSLFER ) B9E N 5#H4T
EXPLAINBYRIE X—3, FRHTIHR N AR, A-time. A-rows. E-
distinct. Peak Memory. A-widthA9& MiRBEaNT:

- A-time: HRIEFHITRARE, —ARDN LHITHIEFHIA-timeRH[11ERE
KHRME, PR REEFEFTEDN L RIRRERTEFI&RI<ATE

- A-rows: RRIARBEFIISEIRAILHITHEE .

- E-distinct: ZFxhashjoinEFfdistinct{&iHE.

- Peak Memory: ItEFES DN EHITAHERAFIEE.

- A-width: RRIMEFEBTTANIREE, (NI TFENFHEREFEE
T, 8 (Vec)Hashloin. (Vec)HashAgg. (Vec) HashSetOp.
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3.3.3 BAIEHREE
XFESQLUIEAIHITH T, BEGIEUTEE:

BRAFERR

SER1

SHR2

(Vec)Sort. (Vec)MaterializeE+%, H(Vec)HashlointtEMEEEREHA
FHEFIRE, sETREEAFNLE,
Predicate Information (identified by plan id):
X—EHEFEETNZHSES, IEBMTYHITEREFASZER, £E
B joinFEFI—Lfilter(E 2,
Memory Information (identified by plan id):
X—E ERHRE N PSS AFENERBRITENH RN B FHRFERE
B, £EREHash, Sort&F, BEEFIEERF (peak memory ) , =HINTF
( control memory ) , fHEPIFER (operator memory ) , HfTRISCIRERE
(width ) , RFEREY RIXE (auto spread num) , EE1ERITE (early
spilled ) , AR TRER, SIEEETERIXE (spill Time(s) ) , BHPRTESKX
# (inner/outer partition spill num ) , T&E3{4#L (temp file num ) , T&E#
EERRIIRAD X TRERESE (written disk 10 [min, max] ) .
Targetlist Information (identified by plan id):
X—ER ERHNERE— B FmERBIRS.
DataNode Information (identified by plan id):
X—ENEEZNEFRMITENE . CPU. bufferfdfERIBREEMTENHK
User Define Profiling:
X—EB5 BRAIZCNFIDN. DNFIDNEIERIRTE, LARFEEN—LHITE

—=—=—=== Query Summary —=—===

X—ED ERTEN 2RI TRIEFIMEIRE, BiE 7 &1 DN_ LA REER
AIBKER/AATESIEl. CN_ERI¥DMAML. $hiT. SRMIERAGETE), LR ZERIE@H
TRRFTEREZ. EIEERFEHER

ksl

o A-rowsF1E-rowsHIZESAI T IR SEEFLFRIITHREE . —RRKIR, 1B
ERRMAEERBTH A TE, AT E M8,

o A-timerHIREMEREM K, RRLEFAITERRF (EREDNLHITRIEE
2k, AT,

e Max Query Peak Memory?2 EFRRMESQLIETHEZRF, HiKFRIEASQL
BEDRMETERFSHIRENEEKIE ., —ARSLAEXPLAIN ANALYZESY
EXPLAIN PERFORMANCERY#6iHVES it — BTN o

IEESQLIE REIRIFIBERNAIHER . EHEES, RIHEEREMAREMITIIAY
BEIE. RBWERIHEENERIHEEMFRBEESERRITIHITESH, NS
MR, NSINEIERE, 10%AMEIRERMRARESRITER . BIfNE
SNEHFIHER

B EFEHITITRIREKXRE . WRSQUKHIENEITRER, BIIEXPLAINGSEEH
17N, HITHIEEM . MNRSQLA LS TR, NHEEEREXPLAIN ANALYZESY
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EXPLAIN PERFORMANCEEEHITITHINLFNEITIER, LAMER Gt E[IDER
o BEHITIHRIANEANEIBE S W SQLIITIHRIN A,

$I3 HMFHESREN .

$1B4  $HIFEXPLAINGEEXPLAIN PERFORMANCEZSE, E{ISQLIEMEAERE R XS
e, BASIHEBSQLERA.

FIB5 BEBRT, BYSQUEERLIBSEREEERMEMNN, SiFEm=s TENINE
. EERNEaLREaERE, Bl ELiTEEREAEHIERERB .
BHESHEESNMIEEGFEASEAN . £IEE4E: SQLEIXNSEMNUNET L
fh'E FBRYEIT s S SQLIHTIRMAY 5% o

R

3.3.4 EFFIHER

THIEEF, FIHEERMURERITURIREE. REKNERIHEERHERIHER
PRIBEFESIERHRITIHITES K, NMSEEEET=

ilf
il
i
¢

ANALYZEEAAWESHIEETRABTEXNRIHES, RUHERFHEERRR
PG_STATISTICH , Bt REERAXLFITEIE, UERSREIRIRITITH.

BINERT T KItSI|/AN/MBRIRIER, TR ERITANALYZEETEHFIHE
B. BaiBiAKESRIHERAIRIFLLHIZ300001T (Bl: GUCESHEL
default_statistics_targetBIAIREN100 ) , MRFAMISITEBIT—ETE (XTF
1600000 ) , EINVIREGUCSHdefault_statistics_target}g-2, BliZ2%UEEHEA(HE

FHER.
X FEMMER A EFEIEPERRIFER, hERASTHEIREERZEERH
JEAFBANALYZE .

FERPZSNIEEXEEEAPERNETXEINFHS D BRFIIER, A=
HWESIIFIHER, LMESEMASTT SR ERIEEETES, FEREERIIHT

e
BRES R
FEARUTHSERE N RLEENdatabaseHIFIHER o
ANALYZE tablename, --BEIPENRIFITHER
ANALYZE; -EREENSIHER
FRUATGRSHITBIIRIHEEEXIRE
ANALYZE tablename ((column_1, column_2)); --IltEEtablenamezEAIcolumn_1. column_2%1a9
ZHIFITHEE

ALTER TABLE tablename ADD STATISTICS ((column_1, column_2)); --i#hltablenamezzfIcolumn_1.
column_25 B9 ZHGtiHEE =08
ANALYZE tablename; - IRERHNFEITHER, FRESHBINZIIFITHER

ALTER TABLE tablename DELETE STATISTICS ((column_1, column_2)); --MlB&tablenameZEfJcolumn_1.
column_25925 i Ee E A=A
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ikl

TE{EEFIALTER TABLE tablename ADD STATISTICSIEEGRINT 2BIRIHEEFHEG,
AFHASNZWEZIIFIHER, MeEE NAAHZERIEEHITANALYZERY, #1T
Z23FEIHEERUE,

RERY:
IR ESFISIHER , BEAANALYZER TS
{EFAEXPLAINEE ZSQLAMAITITIIAT , IIRATEAFRSEQ SCANRYHEIH

rows=10, rows=102RFHNIANE, EAEZRIEHITANALYZE, EEXNZE
HITANALYZE,

3.3.5 HFENFRTEN

3.3.5.1 BH{IFEERE it

TR HIUERT, HESHESIDONL, — M aiE L DNRIEHREE—RYIEEE
RE L, FRORENELFEERTILUTIABR:

1. FREERHISISHESIDONLE, UBSLER DN NAEF#RE BN EIEMERE
BYEE TR, BEGESHY, BRIESHIRFIIALHIZS .

2. FRScanEHIHIIHBIEZIDNL, LUEEEDNAIScan/FH3 K, FRScanfIs
TR, PREEREER FEEfilterPAIF T LALIIZ A
3. RAOPRREIRSIEE . Bl 5 XSRS el ASEElZ = .
. RERIEEHIO. BiIERE/ EaE & AL,
5. REE%#iEshuffle, BN\WMEES . BidiEEjoin-conditionzE group byl
DA LA IFRISEIX =,

N B R REREN PEREZN—RED MIIRNERE. SIEFREN—REEE3-4FT
Tz . REXEHIERRITHEREIE, ESQUANESREFHITHEMFEX

3-4 RENRIE

P Y
C ) ;
I | ; ¢
‘iﬁ?%ﬁﬁ%ﬁﬂ /%115 }« ———————— : ‘ et N }7 ‘ T3 i 5] ‘

A & — [ awatesrr |

o mRRERSMILE

I . I
| T }«—{E%Efm SARAREIE |
1

| sk |
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3.3.5.2 i&IFFEIERY
HHTRIREESITRT, Figit i — e RS S N A eE . Figit
E&Eﬁﬁmﬁ%w:H%%&ﬁ%%ﬁ&mﬁ%ﬁ&%&%ﬂﬁﬁm,ﬂﬁ%ﬂéﬁ
8E,

EREEERREREREXIE—F . ERUSEERRNFHEERIREERER,
fiE FERSGEFES HR SRIFMEER

EhEER | SRS
7 SBERREERY, EFE3INESEEN).,
B LRSS
57z GBI (group , joinBHIFR)
3.3.5.3 EELSHER

S%#IE (Replication ) AVIEEFHIE SHUBEERINIE— ) DNLA) HRBE—%H . £
EEATICRER/NER ., XMEESNSEE I DNLEEZENEEHE, &
jointREhRT LU R SR E D IRIE, MEV\WMEFE, BRI T plan
segment(F{ plan segmentEFISTEXIMAIZLIR) ; TR T I DNEMRE 7 RAOTEH
&, EREIBIN TSR, —RER FRERNIHERASEN HReplicationzk

6% (Hash) RERPE— /I NEER I Thashiz& s, ERXIMNAYhashiE, 1RYE
DNELAI SafRERIMET X RIXSZ BN BIrFEUE . X TFHashphzk, TiE/S
ﬁ}EﬁszﬁleﬂﬁH%ﬁ\ﬁﬁE’\JIOﬁﬁ, AKIBARINE/BERE., —RIERTFTARENXH
HashZ .

;e (Range ) FIFIsR (List ) DHERAFREEXHIDHREL, RIS HIIAIEER
AN E—EEHEBMERIXI N EHRDN, XMoo VET AR RIEH TR
B, EXMARABNEERREENE—ENEKR.

R Rk ERGS

Hash RYUEBIThash 5 VBT IRISERFFIIET | HIRERAMNELE,
BDNLfI L,

Replication | EEB¥FE— DN LEE—HEER | I\ER. HEX.
iR

Range RYEXSEIIRIREEB TG, 2 | BRPEEEEN SN
#HZEIFINDN E5) 27—

List REUEXIS BRI E A EHITIET, BAREZEEEN SN
S EIRTRIDN )i

SNE3-5F, EHIFRIMEFRIERTT, IBHRRMEPIIRT2,
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3-5 EHFRMISHR

Hash table

coll col2,..
datal
value2 data2

hash
value3 2 data3

Hash code
valuel

Replication ¢ T2p3 [€
oy
table —_—

valuen <
datan

3.3.5.4 EFE S5
HashD RN HIIGINEXEE, BT TEL:

1. SERHCRER, IMEEIERESIISSHEIZ DN, flil, EEEERNERES
2%, WEARBERFIEZESDIESBADHI,

2. EHEE—FENNER TREFASENFETEES ilterfd%, Hla0, F1BXEY
A EIHEI A95zqdhFEE =929 (Fl20zqdh=" 000001’ ), BBAFLL
LUREFRAzqdhifH 5,

3. EHRIEHERNEER, ZEEEEAPMNEEREIDHH, LMBEloin{ES5EE
B THEERIDNAHIT, BF/PDNZERIEEHIES

XfFHashREE, WRSMINEERS, JeSHEEnF, F8RYTHIERS DN
#9I/O0%ER, MMmEIIRAEEA4tEE. EERAHashD RRIE Z EHRXTRIEURHTT
ﬁﬁgﬂmﬁﬁ, LURIREURES 1 DN L2995 HmH . AJLMERIATSQUEEEIE
sy

select

xc_node_id, count(1)

from tablename

group by xc_node_id

order by xc_node_id desc;

Hrhxc_node_idS3RDN, —f&Ki%, AREIDNRIEHREEZES%LA ERITMIalfs,
RIEZE10%LL LR RE ARSI

GaussDBXZIFZ 5 fiFE, AILAEFHELSIES HRISIMHER,

3.3.5.5 (RS ERERM%

[SEBEESE ( Partial Cluster Key ) RFIF FAI—FAR . XFEARRLABIE min/maxi#
RS IRIRAISEIIEFHEAfilterid 8. Partial Cluster KeyaJLUEES S, (EE2—H&
AEBINBIZ 271, Partial Cluster KeyH9iZERM :

1. SEXRPIIHRREARNAIE ., X9 —igHa0col op const, Erhcol A%,
OPFIRIERT =, >, >=. <=, <, cOnstAE=HE,

2. REXBGEEREIVRS (TR ESHE) R BRIALFAIG .
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3. REIEEEELREAILIER colifEPartial Cluster KeysHIEIE o
4. REIEKESEBIRTIRTEPartial Cluster KeyFRIFIE .

3.3.5.6 [P KXE

P XERICZE LA — K RIRIEEM S =0 B UsKYIB R TEE . X5Ki21E ERYE

MRZAPKXRE, YIBRIRZADKX ., PRES—KBER, FNMEEEIE, BUELR2

ERESX LN, oXENSEXRHELLESGLUU TSR

1. HETEHEE: WHRXWRHEETUMERBE SR OHNDX, ReERIEER,

2. iEEn]AMY: NRSXEMNEN S XBIE, REEMMS XAEERAT A,

3. H{EHP: NRESIXENENSXEMKE, EBEBEHIE, RIEEiZHXAD
af,

GaussDBZIFHI D XENEE D XE.

SCEDXE: BHEETEEMRSEE—I DX, X EEEHCIED XERITEEN
PEXBEREN . PXBLERAAY, IISHEEREREBROHITOX,

3.3.5.7 iEFEIESER
SHHIERR, TBREEUT=AE:
1. REEREHITEERIRE SRR
— SRR ERIMIEEE (EiE=. >. <. Z. =, #ZENNLENEE, AR
group by) IRV =& . FAMBES . LWNEEPIFSRIFIEERT oS

18, filter&EE—"1numericdl L, HIFAIEN10+s; {EnumerichintZERL 2
&, WTHE483891.8sE A -

2. REFEHEFRAOKIEER
KEZRENOHIERBEANAT USSR R/N, 1IZ2FHOMEE; RBHEATLAR
IMBRITERAEERE, BFNTEMEE . thilxdFEREIE, WRaILAFE
smallintfi REARint, WRALIAIntZiREARHbigint,

3. (ER—EROEIESE

RXEFIRE(EFAERAVEIESE , INRRXEIIBIREREAE, HEEVRR)
SO EERVEIEERIHTILR, XMERETHR—ERIMEREFH.

3.3.6 BRI SQL A=

SQLEME— IR S=iRa0idiE: HilQuery, FIMMHREEHEER; WRA
WERR, WEISQLITIHHEIMAEDTREFHHITHIIENM; AEEFIEAL
t, BERIBERER.

3.3.6.1 SQL BHiZHf
P ERTEIAEEH/TINSERT/DELETE/UPDATE/CREATE TABLE ASiEAIRY, BIfE
SIBFMEEIM, XMERT, BIZEIEGS_WLM_SESSION_STATISTICS,

GS_WLM_SESSION_HISTORY, GS_WLM_SESSION_QUERY_INFO_ALL{REIfY
warningFRATLARIS NS SM IR EEER, MERERNEHRSE.

H
=

I
il

7]
HRISIFA T 7M SR EaRAIn = EHREE
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o  ZI/BIIFIHEERIE

WREFERIHESIIFIHEERE, W EHRAXEE, BINSETUSEENS
HERFISHEREMN .

FTEFFEENR, WFETFOBSHIMERIEE, NRRKWESRIHEELS HIRFIHE
BERKENSE, (BEERTFOBSHIEManalyzefItERELLRE, Fitt, EERPXXH
IFETEZERER B analyzelfEFIHER , LURIERILRE, ITAXBHNERE
BN,

HEERRM:

BRIFIHERRIE:

Statistic Not Collect:
schema_test.t1

BIFIHERARWE:

Statistic Not Collect:
schema_test.t2(c1,c2)

ZHFRIHEERILEE:

Statistic Not Collect:
schema_test.t3((c1,c2))

BB IIFIHERARUILE:

Statistic Not Collect:
schema_test.t4(c1,c2) schema_test.t4((c1,c2))

o SQLATIE
STFATHERISQL, RegeiFd HiRSHA MENRER, B GEISEZ6]
B TERM .
- WFRHEHIATHE, SESEAFTHENRHEER,
- WFARZEFTHEANE L, SEEXMEEARSIFNE, fla0: 28 With
Recursive, Distinct On, rowZRiAD,, R[E{E HrecordZEERY, SEZERMN
BIERF TESESE,

EEEDT:

SQL is not plan-shipping, reason : "With Recursive" can not be shipped"
SQL is not plan-shipping, reason : "Function now() can not be shipped"
SQL is not plan-shipping, reason : "Function string_agg() can not be shipped"

e Hashloindh AERMAE

WNEREFIEEESFEPER T Hashloin (BTLATEGS_WLM_SESSION_HISTORY{LERY
query_planFERHEEZ), BiEEIINRITERINES é&zﬂ’m{“jzw: EIRTRERLE
B DN LRI EARTF10R1T, BERETTE, N HREXEE, BE LTS
E(EAPlan Hinti# TR .

EEFERA:

PlanNode[7] Large Table is INNER in HashJoin “Vector Hash Aggregate”

o KRFEF(EEEZ([EMNestloop

AR EREZEIFZREHE T nestloop (ATLATEGS_WLM_SESSION_HISTORY4REIRY

query_planFERHFEEZT), #EWA?EEF'E’ijiQE'J TEF9FA DN ERTEARTF10

17;1—;\ ﬁEﬁL}zqﬂr FEEFEEE, UHREXEE, BARAETUSEERAPLan Hint
17
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HBLUR

EEEERM:
PlanNode[5] Large Table with Equal-Condition use Nestloop"Nested Loop"
e K3FEBroadcast

WNEREBroadcastEFH, FIFDNITE AT 10517, NMEZKFEKbroadcast, B
FiEA LA S&EFERPlan Hint# 780G

HFEEDTA:

PlanNode[5] Large Table in Broadcast "Streaming(type: BROADCAST dop: 1/2)"

o HURMRR

HERESDN LIS, FEXDN EAYTEES—DN E1TEI10f5akLA L, BBDN
PETHAT1051T, W EREXEE. ARGETLISEZFIEIRRFIRI

EEEDT:

PlanNode[6] DataSkew:"Seq Scan", min_dn_tuples:0, max_dn_tuples:524288
o (HEARE
AR R EBITEAFNS IR T PRI K EFHIEDNITEH KT 10517, FEMLET

HANLFR TR PR AERBRIMERN0ZELL L, T HRIBXEE, @G ErsE
{EAPlan Hinti}{TAL .

EEEDT:

PlanNode[5] Inaccurate Estimation-Rows: "Hash Join" A-Rows:0, E-Rows:52488

1. HEFFRKELRA2048, NREFEEEBEXME (FINFEASFRICE
SIHERREKES, JIB8FHER ) UAEE, R EfRwarning:

WARNING, "Planner issue report is truncated, the rest of planner issues will
be skipped"

2. RqueryFElimith= (BAIEIETHESElmit) , UAS ERIMitTRLATRY
OperatordiBIHIEZE

3. XWF ‘R F “AEARET RIERBEERE, EE—{planWEET, RE
RTETANEE, FETRABEEEE, XETERREIXFEMREAEED
BEREAREME LR, 80, MREscanBRELFEHIERS, PAEL
E#JhashaggFHEthEFRATBEBHIEIREITR .

3.3.6.2 IBA MR

IBATHENER

BRI, GaussDBItURRENHIVELS FHIEIETRIFITRESE, B=MHTIHHEITS
0 &R MEEDTHR . RS HINHITIH . ERAREEDRNS BT .

. T}’E ﬁll‘l‘in EEEEEIEGUNCNAEZIDNETHIT, ARBRITERIR
[Bl25

. ﬁ*ﬁ‘tm T IECNMIEIREDHTRENNM, ERIHEIR, BT
ELEDNHITHIT, HAERITRERIRMEZEREICN,
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o RIZXBGNSHIUHITIIN: ERBMISERARRI{TRS, S0 MERIEIRERSH
RERED (ZSAEXRFMIED ) THEIDNEHTIT, KENFIELSREICN, &
[ETECNHUATRI TRIZES o

EEIFRAER, BEREFEAERMDNEZTICN, HEEECNZITAEE MEAIED
DiER, SSMCNpAMRERI (H5E. FE. 8% ) . mHTIEERNAEHER,
R R g5 R REIE R R SRR EIRNE S o

PUTIEQAREE MEREMEDFE BRI MENREEER ST MEREE. —&
R LB EN U S ABEA T I R A BE T HERDITIRE

BT HEEEGS

BEMmSexplinBaE28 EREANHITIHIE SR, (NFESELUSKETF “Data
Node Scan on” MIREBIEGE FHELADNEWIT. TEAN=ANEEGSNATNETT
LN ESFHTSEE .

1 BREEETTH

ENHAHEEFPUTFREREINS, JeNEURGUUTNESEHHMCNEREH—
25 TEMARHRKELIE . IRCNEH—EXDNERFITTHENETG AR~
., BEBBagg, windows function, limit/offset, sort, distinctZFEX§EFEFAA
#,

o HTE: BRENR, BHEECNH—IZHENTLITHE,

gaussdb=# explain select * from t where c1 > 1;
QUERY PLAN

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

o FATHE: wHlmitFE, MFCNMS EEEERIETLEDNAWELIE, HE
SlimitiEXAFF o
gaussdb=# explain select * from t limit 1;
QUERY PLAN

Limit (cost=0.00..0.00 rows=1 width=12)
-> Data Node Scan on "__REMOTE_LIMIT_QUERY__" (cost=0.00..0.00 rows=1 width=12)
Node/s: All datanodes

(3 rows)

o Ao T TERERHMCNTEEERETHEL, MAIZXIMDNWELERH—T
REZHE,
gaussdb=# explain select sum(c1), count(*) from t;

QUERY PLAN

Aggregate (cost=0.10..0.11 rows=1 width=20)
-> Data Node Scan on "__REMOTE_GROUP_QUERY__" (cost=0.00..0.00 rows=20 width=4)
Node/s: All datanodes
(3 rows)

2 BREHETTH

ZXREETR NEDRES MEBESjoinFHLUINSHIIEX, BIUNRjoinFH5RS
HICECS ENAT i, BWEETH. MFERHFRKRBEETLUTH

o BIEAE T hashp k.
gaussdb=# create table t(c1 int, c2 int, c3 int)distribute by hash(c1);
CREATE TABLE
gaussdb=# create table t1(c1 int, c2 int, c3 int)distribute by hash(c1);
CREATE TABLE
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o TR joinFEFREMRNFRhashn HIEE-

gaussdb=# explain select * from t1 join t on t.c1 = t1.c1;
QUERY PLAN

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

o ARETHE: joinFERHEREhashDHIENE, BIt1.2ARI RS

gaussdb=# explain select * from t1 join t on t.c1 = t1.c2;
QUERY PLAN

Hash Join (cost=0.25..0.53 rows=20 width=24)
Hash Cond: (t1.c2 = t.c1)
-> Data Node Scan on t1 "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=20 width=12)
Node/s: All datanodes
-> Hash (cost=0.00..0.00 rows=20 width=12)
-> Data Node Scan on t "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=20 width=12)
Node/s: All datanodes
(7 rows)

3 49RIm=R

NFE— RSB ETTE N, flihiEadaawith recursive 78, JIFEERFR
ﬁ;ﬂ'—r;&o

AT BEXRE

MNTEENRE, WRGTFHENRA, SRENELE, NASREEN S

immutableZ&8Y

FIFHTPCOSHHEEEENIF, LHINBE—ERE, RNERANTIER, FE—
MHEITIRIERE, TLUSXAREEN 9!

CREATE FUNCTION func_percent_2 (NUMERIC, NUMERIC) RETURNS NUMERIC
AS 'SELECT $1 / $2 WHERE $2 > 0.01'

LANGUAGE SQL

VOLATILE;

AT TFINER:

SELECT func_percent_2(ss_sales_price, ss_list_price)
FROM store_sales;

HiffTitklos:

Data Node Scan on store sales " REMOTE TRELE QUERY "
Output: func percent 2(store sales. 55 sales _price, store_sales.ss list price)
Remote gquery: SELECT ss sales price, ss_llst_prlce FROM ONLY store sales WHERE true
(Z rows)

__UL,, func_percent_ 238 B ~H#HE, M=1Ess_sales_priceFss_list_pricelZEICN L,
T8, EBEAXECNHER, MEITEEE.

BT ZEENXREXHRENBAGHENEmE, NRBZEE X R N:

CREATE FUNCTION func_percent_1 (NUMERIC, NUMERIC) RETURNS NUMERIC
AS 'SELECT $1 / $2 WHERE $2 > 0.01'

LANGUAGE SQL

IMMUTABLE;

HAITIER:

SELECT func_percent_1(ss_sales_price, ss_list_price)
FROM store_sales;

HifTitklos:
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Data Node Scan

Output: (func_percent_l1(store_sales.ss_sales price, store sales.ss_list price))

Remote query: SELECT func percent_l(ss_sales price, ss_list price) AS func percent 1 FROM store sales
(3 rows)

B EREIfunc_percent_14% FHEZIDNIT, 1IBF THIITRER ( TPCDS 1000X,
3CN18DN, ZAREEF100=LAL)

ASTHF TERIEREL

BENBRHNETM , £GaussDBESD =FFE:
° IMMUTABLE

FRZRMER B EHENSHER S 2IREREEREER,
e STABLE

RTLRHARNENEIRERE, MHERSHE, ER—XFRRESE, HRHAGRE]
ERZE, BREEENRERRSQLEAZERL.

e VOLATILE
RNZBEBEAIAERRAERNE, BASMIEamL.
R BT R LAEIEpg_prociprovolatile=FEZFXS, ifXFIMMUTABLE, sftF

STABLE, vfUZRVOLATILE, 5%), #Epg_procHHproshippable=Ez, BUESBEIt/f/
NULL, XN FESprovolatileZEE—iE T AR ES T,

o WNEFEAIprovolatile/EtEAi, WTiCproshippableFIEEE A, MREIALKA]
LA

o WNEREEEAIprovolatile/FtESsakv, WX ZHproshippableBYENHY, REATLLT
#.

e random, exec_hadoop_sql, exec_on_extensionfISRHBIMCTER, tHhARTH#E,
NXFZHE T MEDTREE ISR EIR .

STFHFBEEN RS, rILATELIZREBIEHEISEprovolatileFproshippable/E a9

&, i$4MiESECREATE FUNCTIONIEX,

XIFEREARE MERYIZ S

o WRERRFY, BINRBWSENEIRX R

o WMREBENEH, BNUNTERWSZIHSE, BEEAIprovolatileFlproshippable
BHEN 2GR,

ASTHF RIS

LIS =ANRE M BAAR S FHERISQLIEE .
gaussdb=# CREATE TABLE CUSTOMER1

C_CUSTKEY  BIGINT NOT NULL
, C_NAME VARCHAR(25) NOT NULL
, CADDRESS  VARCHAR(40) NOT NULL
, C_NATIONKEY INT NOT NULL
, C_PHONE CHAR(15) NOT NULL
, CACCTBAL  DECIMAL(15,2) NOT NULL
, C_MKTSEGMENT CHAR(10) NOT NULL
, CCOMMENT  VARCHAR(117) NOT NULL

)

DISTRIBUTE BY hash(C_CUSTKEY);

gaussdb=# CREATE TABLE test_stream(a int,b float); --float~"Z3FE D
gaussdb=# CREATE TABLE sal_emp ( c1 integer[] ) DISTRIBUTE BY replication;
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o  FXiFreturningiBa i

gaussdb=# explain update customer1 set C_NAME = 'a' returning c_name;
QUERY PLAN

Update on customer1 (cost=0.00..0.00 rows=30 width=187)
Node/s: All datanodes
Node expr: c_custkey
-> Data Node Scan on customer1 "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30 width=187)
Node/s: All datanodes
(5 rows)

o  ARYIFEREFRH(EForder byiIB@MI FiE

gaussdb=# explain verbose select count ( c_custkey order by c_custkey) from customer1;

QUERY PLAN

Aggregate (cost=2.50..2.51 rows=1 width=8)
Output: count(customeri.c_custkey ORDER BY customer1.c_custkey)
-> Data Node Scan on customer1 "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30 width=8)
Output: customer1.c_custkey
Node/s: All datanodes
Remote query: SELECT c_custkey FROM ONLY public.customer1 WHERE true
(6 rows)

e count(distinct expr) FIIFERASIFED M, WAZIFTHE

gaussdb=# explain verbose select count(distinct b) from test_stream;
QUERY PLAN

Aggregate (cost=2.50..2.51 rows=1 width=8)
Output: count(DISTINCT test_stream.b)
-> Data Node Scan on test_stream "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30 width=8)
Output: test_stream.b
Node/s: All datanodes
Remote query: SELECT b FROM ONLY public.test_stream WHERE true
(6 rows)

o ARIiEdistinct onFBIE T

gaussdb=# explain verbose select distinct on (c_custkey) c_custkey from customer1 order by c_custkey;
QUERY PLAN

Unique (cost=49.83..54.83 rows=30 width=8)
Output: customer1.c_custkey
-> Sort (cost=49.83..52.33 rows=30 width=8)
Output: customer1.c_custkey
Sort Key: customer1.c_custkey
-> Data Node Scan on customer1 "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30
width=8)
Output: customer1.c_custkey
Node/s: All datanodes
Remote query: SELECT c_custkey FROM ONLY public.customer1l WHERE true
(9 rows)

o  AXIFHMARIKTHE

gaussdb=# explain verbose select array[c_custkey,1] from customer1 order by c_custkey;

QUERY PLAN

Sort (cost=49.83..52.33 rows=30 width=8)
Output: (ARRAY[customer1.c_custkey, 1::bigint]), customer1.c_custkey
Sort Key: customer1.c_custkey
-> Data Node Scan on "__REMOTE_SORT_QUERY__" (cost=0.00..0.00 rows=30 width=8)
Output: (ARRAY[customer1.c_custkey, 1:bigint]), customer1.c_custkey
Node/s: All datanodes
Remote query: SELECT ARRAY[c_custkey, 1:bigint], c_custkey FROM ONLY public.customer1
WHERE true ORDER BY 2
(7 rows)

e  With RecursiveHBIMR AR T MRS IERLIT:
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=

A THERE

BEENE TS

LOG: SQL can't be shipped, reason:
RecursiveUnion contains HDFS
Table or ForeignScan is not
shippable ( LOGACNHZEHFTENR
ATEER, TE)

ShR, SRIRANERSIT M,

Znodegroupiz=

LOG: SQL can't be shipped, reason:
With-Recursive under multi-
nodegroup scenario is not
shippable

HE7Ff#EnodegroupFtHE], FHEIT
Hnodegroup5SEXAERE, BT
KEASZIT T,

UNIONFEALL, EEXLE

LOG: SQL can't be shipped, reason:
With-Recursive does not contain
"ALL" to bind recursive & none-
recursive branches

IR

WITH recursive t_result AS (

SELECT dm;,sj_dm,name,1 as level
FROM test_rec_part

WHERE sj_dm > 10

UNION

SELECT t2.dm,t2.sj_dm,t2.name||' > ||
t1.name,t1.level+1

FROM t_result t1

JOIN test_rec_part t2 ON t2.sj_dm = t1.dm
)

SELECT * FROM t_result t;

BEXPERRE

LOG: SQL can't be shipped, reason:
With-Recursive contains system
table is not shippable

fgn:

WITH RECURSIVE x(id) AS

select count(1) from pg_class where
oid=1247

UNION ALL

SELECT id+1 FROM x WHERE id < 5
), y(id) AS

(

select count(1) from pg_class where
oid=1247

UNION ALL

SELECT id+1 FROM x WHERE id < 10
)

SELECT y.*, x.* FROM y LEFT JOIN x USING
(id) ORDER BY 1;
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HEFEOBVALUESFE, N&E
CN_EBIR]=R1T o

LOG: SQL can't be shipped, reason:
With-Recursive contains only
values rte is not shippable

fBan

WITH RECURSIVE t(n) AS (

VALUES (1)

UNION ALL

SELECT n+1 FROM t WHERE n < 100
)

SELECT sum(n) FROM t;

X FEIRIRERFAHXIEEIIER
73, AEEIIRBD TTRERE

LOG: SQL can't be shipped, reason:
With-Recursive recursive term
correlated only is not shippable

fBan:

select a.ID,a.Name,

(

with recursive cte as (

select ID, PID, NAME from b where b.ID = 1
union all

select parent.ID,parent.PID,parent. NAME
from cte as child join b as parent on
child.pid=parent.id

where child.ID = a.ID

)

select NAME from cte limit 1

) cName

from

(

select id, name, count(*) as cnt

from a group by id,name

) a order by 1,2;

JEEFEE HElimitIReplicateit
%I, #IAEES S Hashitkl, 1%
FEHR,

LOG: SQL can't be shipped, reason:
With-Recursive contains conflict
distribution in none-
recursive(Replicate)
recursive(Hash)

Bign:

WITH recursive t_result AS (

select * from(

SELECT dm,sj_dm,name,1 as level
FROM test_rec_part

WHERE sj_dm < 10 order by dm limit 6
offset 2)

UNION all

SELECT t2.dm,t2.sj_dm,t2.name]||' > ||
t1.name,t1.level+1

FROM t_result t1

JOIN test_rec_part t2 ON t2.sj_dm = t1.dm
)

SELECT * FROM t_result t;
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%F’ Recu rsiveﬁ'f\ﬁ EI]recu rsivefly
BIFERD N HRE S — I recursive®
pEIe

LOG: SQL can't be shipped, reason:
Recursive CTE references recursive
CTE "cte"

fan:

with recursive cte as

(

select * from rec_tb4 where id<4

union all

select h.id,h.parentID,h.name from

(

with recursive cte as

(

select * from rec_tb4 where id<4

union all

select h.id,h.parentID,h.name from rec_tb4 h
inner join cte c on h.id=c.parentID

)

SELECT id ,parentID,name from cte order by
parentlD

) h

inner join cte c on h.id=c.parentID

)

SELECT id ,parentID,name from cte order by
parentlD,1,2,3;

3.3.6.3 FEITAN

FEEERNEA

N eI SQLIEARIEFEIEEN SERASHNTEN, XMEELEENRAD
FIMERIREELSI EADEE LRBH, THRE—LIRSMITEEOTR, 78

1@%%71:

. EMS7ANE

AT EE’\JF_\“LFHO
GaussDBIRIEFEIBESQLEAFTREICL FEEID N 7 FEIT. FHEERMAEI,

o  F&EIFSubQuery: N FEIAFEFRIFATSEEZRangeTblEntry, BEiEA—LLIE
K2 EIEFROMIE ) /FEAYMZAISELECTIED

o FHEESubLink: XN FEIGFETHPRIFIAL, EEA—LIENEHIE
where/onF4a]. targetlist BEANED .

L, WFEREANMS, SubQueryfIARRZ

, SfESQLINIISSZIENIRAESMESZIER, EILS

SEEZE. MSubLinkIAREE

K. EPXISubLinkiZEM=, HFSubLinkal LAEIIEAER . FrxXP, 1%
BBGaussDBXFsublinkf9SCH, sublinkAT AN LA ILEE:

exist_sublink: XFRZEXIST. NOT EXISTiEA]
any_sublink: XJizop ALL(select:--)iEa, EROPEILARZIN,<,>=1#{ERF
all_sublink: XJiZop ALL(select:-)i5a, EFOPRILARZIN,<,>=12{ERF

rowcompare_sublink: XJizrecord op (select -

NEF

expr_sublink: I3[ (SELECT with single targetlist item ...)i5a
array_sublink: XJRZARRAY (select:--)iEH]

cte_sublink: XFRwith query(--)iEH
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GaussDB ¥ SubLink B9{4Y

ErXISubLink I RIE EE R 1L A BN FEITREF (pullup) , BEBFNINREEMKE
&if), Mg Rt SubPlan+BroadcastRFRAIHITITR . ¥ FE IR BEEMLRENX
B&:, mILAEE explainEiGiE®IEFSublinkiI3R o 214 M SubPlan+Broadcastiy
AT

fan:

select t1.c1,t1.c2 QUERY PLAN
from t1 ctreaming (type: GaRER)
reaming ype:
where t1.c1 in ( Node/s: All datanodes
select c2
b =» 5eq 5can on tl
rom t2 Filter: (SubPlan 1)
where t2.c1 = tl.cl SubPlan 1
)i -> Result

Filter: (t2.cl1 = ti.cl1)
=> Materialize
-» Streaming(type: BROADCAST)
Spawn on: All datancdes
-» Seq Scan on t2

(11 rows)

e HBilGaussDB3#FISublink-Releaself=
- IN-Sublink TEAE* &4

" FeeEEL-EEENERDY (TUBEESEERRTRIT) .

" THEESRTEH.

select tl.cl,tl.c2 QUERY PLAN
from t1 St;;a;ins(ty;!mr;m; ........................
where tl.cl in 3

select c2 ( b Node/s: All datanodes

£ =» Mested Loop Semi Join

rom t2 Join Filter: (tl.cl = £2.£2)

where t2.c1 = 1 -> Seq Scan on t1
): -» Materialize

-> Streaming(type: REDISTRIBUTE)
Spawn on: datanodel
-> S5eq Scan on t2
Filter: (¢l = 1)
(18 rows)

- Exist-Sublink& &18% &4
Where 78RBS F—EEHNERFNY, FEANEHCEHSTEEEE
TEERRERSRY ., HERTIWNT,

" FEASREfomFa,

" FEEfEEEEWIthFE,

" FEETESERERM.

" FEAETRREESESIRE. HF. limit. windowagg. havingi®fE.

" TEEESRTRH.

select tl.cl,tl.c2 QUERY PLAM
L Bh e SR (- e o bt el
e — e s
: anodes

i.ﬂeu o => Mash Seai Join

;"" 2 Hash Cond: (tl.cl = t2.c1)

where t2.c1 = tl.cl -> Seq Scan on t1
1) -3 Hash

-» 5Seq Scan on t2
{7 rows)

STRERA 01 (2024-02-29) IR © ERR BRABRAT 55



=HIEZE GaussDB
BPiEm 3 MEEAMN

-  HERERHNFEEXFERRRER

FEiARIwhereZERREERE E—ERYY, MAELYIGRFFERR
BEiFRRPRSIHIESFIN, BiXEsMv/iABandiEz. HESREES
LRI, HERHFMEHNT.

" FEIPwhere REBERIFER FIR) DRERPHIS .

= FEENSelectkEFE, WRBENXE— ML, LimHymIEER
ERF (M0max), FERBERIHAISH (12.c2)FeERRBINEER (1) FAY
5, BREREABEREcount,
fan, TIRBIRTLART -

select * from t1 where c1 >(
select max(t2.c1) from t2 where t2.c1=t1.c1
).

TIIREAIARBEEH, RBAFERISBRERE.
select * from t1 where c1 >(

select t2.c1 from t2 where t2.c1=t1.c1
)
TIIREIAREEEH, EAFEREM ML,
select * from t1 where (c1,c2) >(

select max(t2.c1),min(t2.c2) from t2 where t2.c1=t1.c1
);

" FEEVIREromFa,
»  FEFFFEEAgroupby. having. E&IRE.

= FEIFHEEERINNer join,

Bign: TIRBIARRERTF o
select * from t1 where c1 >(

select max(t2.c1) from t2 full join t3 on (t2.c2=t3.c2) where t2.c1=t1.c1
);

= FEiFRItargetlisth A BEE R R[E]setAYEREL

" FEENwhereREPRASHERE L—ERY5, MBELSISRFFE
HWEZRERRIFIESHIET, BiXEEMAandiEE ., HEthR
%@%LEE’\JLEEPE’\JEUO BIan: FIRGIPRIRREFIHETLAR

select * from t3 where t3.c1=(
select t1.c1
from t1 where c1 >(
select max(t2.c1) from t2 where t2.c1=t1.c1

));
HEF EEARA, BIl— 04, WARERH, RAsRNFEES|B
T EEHRIF . R0

select * from t3 where t3.c1=(
select t1.c1
from t1 where c1 >(
select max(t2.c1) from t2 where t2.c1=t1.c1 and t3.c1>t2.c2

)i
- EFHORFHHAISubLink

HWHEREID K4 BORIERZRIEXISTHEXSubLink,
a0
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select a, ¢ from t1
where t1.a = (select avg(a) from t3 where t1.b = t3.b) or
exists (select * from t4 where t1.c = t4.c);

$EOR-ediEZERIEXISTHX FEIHORFEAAVEFHT

i. $2EXwhere&f4rh, orFAIHAYopEXpr. JI: tl.a = (select avg(a) from
t3 where t1.b = t3.b)

i. X opiEfEREEsubquery, FIMTRERLURH, WMIRAILURF, &S
subqueryJ: select avg(a), t3.b from t3 group by t3.b, “Rnot null
£14t3.b is not null, FFEFiXNopexprFiX{ not nullR{4Eie, IthRT
SQLE g
select a, ¢
from t1 left join (select avg(a) avg, t3.b from t3 group by t3.b) as t3 on (t1.a = avg
and t1.b = t3.b)
where t3.b is not null or exists (select * from t4 where t1.c = t4.c);

iii. BRiEEorFa 9 flexists sublink, exists (select * from t4 where t1.c
=td.c), FIKTERETLURH, WMERATLUEH, Eifsubqueryy: select
td.c from t4 group by t4.cAE R NotNullgZ{4t4.c is not nuligH &,
SQLEZ
select t1.a, t1.c from t1 left join (select avg(a) avg, t3.b from t3 group by t3.b) as t3 on

(t1.a = avg and t1.b = t3.b) left join (select t5.c from t5 group by t5.c) as t5 on (t1.c =
t5.c) where t3.b is not null or t5.c is not null;

select * from t1 Q‘J‘EV PLMI
where exists ( T T S S S R e S S S S S
select t2.c1 from t2 :‘;> Stresming (type Gmnsn}
where 12.¢1 = 11,61 Mode/s: All datanodes
=2 Hasl eft Join
)} OR Hash Cond: (t1.c1 = t3.21)
exists ( Filter: ((t2.cl IS MOT NULL) OR (t3.cl IS MOT NULL))
select t3.cl from t3 =3 Hash Left Join
where t3.¢1 = tl.c1 Hash Cond: (tl.cl = t2.c1)
¥ =» 5Seq Scon on tl

-» Hash
-» Hashiggregate
Group By Key: t2.cl
-¥ 5eq Scan on t2
=» Hash
=» Hashaggregate
Group By Key: t3.cl
=» Seq Scan on t3
{16 rows)

BEiGaussDBAIEMSublink-Releaseiz =

PR T LA L= Z SMERA S 15 SublinkiZF, R KEXFERS T RIBLSubPlan
+BroadcastfYfTitRl, SHinnersFRIEIRERARNESFEEREXPE o

NREXFERPIRINEAIRIKERMjoin, BPATERFHZTFES, FTEEIBR
SQLEIEmMwith 76, AEBIRFEITHNRMBEXFEIEN,

fian:

select distinct t1.a, t2.a
from t1 left join t2 on t1.a=t2.a and not exists (select a,b from test1 where test1.a=t1.a and
test1.b=t2.a);

BEA
with temp as

(

select * from (select t1.a as a, t2.a as b from t1 left join t2 on t1.a=t2.a)

)

select distinct a,b

from temp

where not exists (select a,b from test1 where temp.a=test1.a and temp.b=test1.b);

- H¥lfttargetlistBRIBX FEIRTIEREFH (A& count)
fign:

explain (costs off)
select (select c2 from t2 where t1.c1 = t2.c1) ssq, t1.c2
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from t1
where t1.c2 > 10;

WATIHR 9

explain (costs off)

select (select 2 from t2 where t1.c1 = t2.c1) ssq, t1.c2
from t1

where t1.c2 > 10;
QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Seq Scan on t1
Filter: (c2 > 10)
SubPlan 1
-> Result
Filter: (t1.c1 = t2.c1)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on t2
(11 rows)

AFEXFEIIL It targetlist(E@REIZIR)E, XFTFt1.c1=t2.c1A4PTH
RS PATERHE, FELbfERright-outerjoinXBAt2&t1, LAFAIR
t1.c1=t2.c1fEAPLELRT, FSSQREIZIREIAITEAI*MNE

(AR

SSQFICSSQRYFRFRUNT :

e SSQ: ScalarSubQuery—f&5iR[EI11T15lscalar{EAYsublink, fEFRSSQ.

e (SSQ: Correlated-ScalarSubQuery#1SSQtEHEARIT 258 SHXFHEHHISSQ,
LIASQLUEERLINEA:

with ssq as

(

select * from t1 where t1.c2 >10

)
select t2.c2,s5q.c2 from t2 right join ssq on ssqg.c1 = t2.c1;

S ERIRATITHRI

QUERY PLAN

Hash Right Join
Hash Cond: (t2.c1 =t1.c1)
-> Seq Scan on t2
-> Hash
-> Seq Scan on t1
Filter: (c2 > 10)
(6 rows)

AJLABERIHIAESSQREITIFREAIEX FEIRSSQ, ELHIEH ALRight

Join, Mg RERT2ER AR HIISubPlan+BroadcastitX SEI4RERE .

Il EtargetlistBAIEX FEIRFLIERF (FFcount)
fign:

select (select count(*) from t2 where t2.c1=t1.c1) cnt, t1.c1, t3.c1
from t1,t3
where t1.c1=t3.c1 order by cnt, t1.c1;

AT

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Sort
Sort Key: ((SubPlan 1)), t1.c1
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-> Hash Join
Hash Cond: (t1.c1 = t3.c1)
-> Seq Scan on t1
-> Hash
-> Seq Scan on t3
SubPlan 1
-> Aggregate
-> Result
Filter: (t2.c1 = t1.c1)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on t2
(17 rows)

AFEXFEIIL It targetlist(EREIZIR)E, XFFt1.c1=t2.c1A4PTH
Hiz=SMATERmHE, Eit{ERleft-outerjoinZcBkt1 &t25EFRL1.c1=t2.c17E
APUECAYFSSQREISIR BIAILACRIA N E, (BRIXET 7 countiB A RAYTE
t1.c1=t2.t1 RALEcAYE 40, FELLEJLAEER— case-when NULL then 0
else count(*)RLE.,

FIRSQLEERIRILINE J9:

with ssq as

select count(*) cnt, c1 from t2 group by c1

)
select case when

ssq.cnt is null then 0

else ssg.cnt

end cnt, t1.c1, t3.c1

from t1 left join ssq on ssq.c1 = t1.c1,t3
where t1.c1 = t3.c1
order by ssq.cnt, t1.c1;

S ERIATIIA

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Sort
Sort Key: (count(*)), t1.c1
-> Hash Join
Hash Cond: (t1.c1 = t3.c1)
-> Hash Left Join
Hash Cond: (t1.c1 = t2.c1)
-> Seq Scan on t1
-> Hash
-> HashAggregate
Group By Key: t2.c1
-> Seq Scan on t2
-> Hash
-> Seq Scan on t3
(15 rows)

EXRENAEETS
fan:

select t1.c1, t1.c2
from t1
where t1.c1 = (select agg() from t2.c2 > t1.c2);

X FIEFERXZEAISUbLinkBRITEIRTT, MIBX ErTLABIS#12)Kjoin
(—RCorrelationKey, —RrownumBxEt ) IRZHEANSHIEN .

MEHLEBEM,
" FEEXELR

select t1.c1, t1.c2
from t1, (
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select t1.rowid, agg() aggref
from t1,t2
where t1.c2 > t2.c2 group by t1.rowid
) dt /* derived table */
where t1.rowid = dt.rowid AND t1.c1 = dt.aggref;

CTENE R
WITH dt as
(
select t1.rowid, agg() aggref
from t1,t2
where t1.c2 > t2.c2 group by t1.rowid
)
select t1.c1, t1.c2
from t1, dt
where t1.rowid = dt.rowid AND
t1.c1 = dt.aggref;

o HAEIELEMMILIME. PEERENEFZHE—rowid, ELLBRILEIG=R
WS, B SERTIE:, k&I LERL .xc_nodeid + t1.ctidif(T
rowidxBX, {B@Exc_nodeidIEEXRR S SHjoinKEAERZ(E, M
xc_node_id+ctidZRBITE(EIhashjoinBIKEL SR .

o XFFAGGZEE Hcount(*) ITEEHITCASE-WHENIF;ZE matchiJiz=+Mokt
2, JECOUNT(*)IZ=NULLAMIE,

o CTEXBE AR Bsharescansz#FIEaE LRETE RN o

22y Al éant]

=B (BiE R Areplicatesk, HEEIIIES LEIEZERS.

create table master_table (a int);
create table sub_table(a int, b int);
select a from master_table group by a having a in (select a from sub_table);

FAREHIPEFE—MEXREFER, ATIRAZENMEEE, ATLAEsub_tablef&XA—
“relicationz®, HEAEFERa FOIiE— N index,

T BI2: EMselectiBT, BFEMERHFIEFAjoin, HEIEKIRTLURFHAY
subquery, {BEREH(EXRIERERIEE X AIEHRE .

explain (costs off)select * from master_table as t1 where t1.a in (select t2.a from sub_table as t2 where t1.a

= t2.b);

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Seq Scan on master_table t1
Filter: (SubPlan 1)

SubPlan 1

-> Result

(11 rows)

Filter: (t1.a = t2.b)
-> Materialize

-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on sub_table t2

LESEFIRIFEE—subPlan, BT EMRX M subPlanAILUESIERJ9:
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explain(costs off) select * from master_table as t1 where exists (select t2.a from sub_table as t2 where t1.a
=t2.b and t1.a = t2.a);
QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Hash Semi Join
Hash Cond: (t1.a = t2.b)
-> Seq Scan on master_table t1
-> Hash
-> Streaming(type: REDISTRIBUTE)
Spawn on: All datanodes
-> Seq Scan on sub_table t2

(9 rows)
Mi;gﬁjugﬂj, subPlanjBBR T, THXIZERL TN FRAIsemi join, XIFSAKIZSH
(BEVES

3.3.6.4 ZiHERIEN

FiHERIRINE

GaussDBRETIMABEEMIEMHITIT . MHRFERIEanalyzelE&ENSIHE
,ua_ﬁﬁéﬂﬁﬁﬂlmmﬁﬁ EitgiHE B S TEEBMAN EEREEXE
ZRYEM . BidanalyzellEL£BFARITES, TEGIE: pg_classkHRIrelpagestl]
reltuples; pg_statisticsAYstadistinct, stanullfrac. stanumbersN. stavaluesN.
histogram_boundsZs,

LIS 1. RESIHERSHEDEEE

Eﬂé@%ﬁ%‘lﬁ ATFEIFERINFRIIIRBRERIHER, SNEIHEBRK
M ?\Zuu o

REKIIN PR
CREATE TABLE LINEITEM

(

L_ORDERKEY BIGINT NOT NULL

, L_PARTKEY BIGINT NOT NULL

, L_SUPPKEY BIGINT NOT NULL

, LLLINENUMBER  BIGINT NOT NULL

, LLQUANTITY DECIMAL(15,2) NOT NULL
, L_EXTENDEDPRICE DECIMAL(15,2) NOT NULL
, L_DISCOUNT DECIMAL(15,2) NOT NULL
, LTAX DECIMAL(15,2) NOT NULL

, LRETURNFLAG  CHAR(1) NOT NULL
, L_LINESTATUS  CHAR(1) NOT NULL

, L_SHIPDATE DATE NOT NULL
, LCOMMITDATE  DATE NOT NULL
, L_LRECEIPTDATE DATE NOT NULL

, L_SHIPINSTRUCT CHAR(25) NOT NULL

, L_SHIPMODE CHAR(10) NOT NULL

, LCOMMENT VARCHAR(44) NOT NULL

) with (orientation = column, COMPRESSION = MIDDLE) distribute by hash(L_ORDERKEY);

CREATE TABLE ORDERS

(

O_ORDERKEY BIGINT NOT NULL

, O_CUSTKEY BIGINT NOT NULL

, O_ORDERSTATUS CHAR(1) NOT NULL
, O_TOTALPRICE DECIMAL(15,2) NOT NULL
, O_ORDERDATE = DATE NOT NULL

, O_ORDERPRIORITY CHAR(15) NOT NULL
, O_CLERK CHAR(15) NOT NULL
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, O_SHIPPRIORITY BIGINT NOT NULL
, O_COMMENT VARCHAR(79) NOT NULL
Jwith (orientation = column, COMPRESSION = MIDDLE) distribute by hash(O_ORDERKEY);

EIEEDWN N R:

explain verbose select

count(*) as numwait

from

lineitem L1,

orders

where

o_orderkey = 1.l_orderkey

and o_orderstatus = 'F'

and 1.l_receiptdate > [1.l_commitdate
and not exists (

select

from

lineitem 3

where

13.L_orderkey = 1.l_orderkey

and (3.1_suppkey <> [1.l_suppkey

and 3._receiptdate > [3.l_commitdate
)

order by

numwait desc;

Zzg ij}j;ﬂil"ﬂaﬁﬁﬁ, HJLABET I R AR R EIRIRESIGIRB M analyzell
.L R/ o

1. J@idexplain verbosefiiTquery i TiTH ISR RWARNINGE R, d0TRER

7~

WARNING:Statistics in some tables or columns(public.lineitem.l_receiptdate,
public.lineitem.l_commitdate, public.lineitem.l_orderkey, public.lineitem.l_suppkey,
public.orders.o_orderstatus, public.orders.o_orderkey) are not collected.

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

2. HLUEIEpg_logB R FTHHEEHEHK LA TEERBAZERITHquery2H
HF SEREARITHEESHE DT E

2017-06-14 17:28:30.336 CST 140644024579856 20971684 [BACKEND] LOG:Statistics in some tables
or columns(public.lineitem.|_receiptdate, public.lineitem.l_commitdate, public.lineitem.l_orderkey,
public.linei

tem.l_suppkey, public.orders.o_orderstatus, public.orders.o_orderkey) are not collected.

2017-06-14 17:28:30.336 CST 140644024579856 20971684 [BACKEND] HINT:Do analyze for them in
order to generate optimized plan.

SEE L LG iEERRIPL RS G fanalyze, _JUXLLXTWARNINGESZEIMEFL
iRAYZRES Hanalyzes kR T RINERIHEE SHEIDZIERIITHR

SEHISHT 3: 23K join NERTRFEPREERATERN

Ngdid: ERSEEAENRISOHA. B—NIEZIC LMAIARER:

SELECT

CWBM,
C.DZQH,

C.Dz,

B.ZJHM,
B.SWKSSJ,
B.XWSJ

FROM
b_zyk_wbswxx A,
b_zyk_wbswxx B,
b_zyk_wbcs C
WHERE

AZJHM = '522522%+**3824!

STRERA 01 (2024-02-29) IR © ERRBRABRAT 62



Z=HIEZE GaussDB
BPiErm 3 MEEEMN

AND AWBDM = B.WBDM

AND AWBDM = CWBDM

AND abs(to_date(A.SWKSSJ,'yyyymmddHH24MISS') - to_date(B.SWKSSJ,'yyyymmddHH24MISS')) <
INTERVAL '15 MINUTES'

ORDER BY

B.SWKSSJ,

B.ZJHM

limit 10 offset 0

’

HATIHRIANE3-6 7R . IZEIBSERRAERTL0127D

3-6 N FH unlogged table 2 (—)

QUERY FLAN
Limit (cost=. rows=10 width=120)
-> Sort (cost= rows= width=120)
Sert Key: b.swkssi, b.zimm
-» Streaming (type: GATHER) (cost= rows=210 width=120)
Node/s: All datanodes
-> Limit (cost= rows=10 width=120)
-> Sort (cost= rows=. width=120)
Sort Key: b.swkssi, b.zihm
-» MNested Loop (cost= rows= width=120)
Join Filter: {({(a.zihm)::text <> (b. jhm) ) AND ((a.wbdm)::text = (b.whdm) ::text)

AND (abs({(to_date((z.swkss]):itext, '

- to_date((b.swksaj)::itext, 'vy

-> Streaming(type: BROADCAST) (cost:
Spawn on: ALl datanocdes

5'iitext)
xt))) :imumeric) < )
width=135)

-> Nested Loop ({cost= rows=1 width=135)
-> Streaming(type: BROADCASI) (cost= rows=264 width=1t)
Spawn on: All datanodes
-> Partition Iterator (cost= rows=11 width=i%)
Iterations:

-> Partitioned Index Scan using ids b :
Index Cond: ({zjhm)::text = 'S
Selected Fartitions:
-> Index Scan using idx b_zyk wbca_wbdm on b_zyk wbca ¢ (cost= rows=1 width=:7)
Index Cond: ((wbdm)::text = (a.wbdm)::rtext)
-> Partition Iterator (cost= rows= width=53)
Iterations:

 wbswkx_zjhm on b_zyk wbawkx a  (cost= rows=11 width=12)
247 : 1text)

-> Partitioned Bitmap Heap Scan on b_zyk whswxx b (cost= rows=: width=:3)
Recheck Cond: ((wb:]m) rtext = (c vhdm) : :text)
Filter: ('S 4052438247 ::text < (zjhm) : rtext)
Selected Partitions:

-» Partitioned Bitmap Index Scan on ids b_zyk wbswsx wbdn (cost= rows= width=0)
Index Cond: ((wbdm)::text = (c.wbdm)::text)
r rows)

s STRENT:

1. SMZITHRIAI, AT aEERIndex Scan, FERFEEERIMNENest Loop
JoinfYJoin Filterit& s, BiZit&EMIT 7 =B EFIAZELLR

2. EJEf#ERunlogged tablefrRFEIRARNLMER, BAERAISEIE EMFFIRETE

FNZ2LERTIE), LABSREELETTRIEINNE -
//EZImAEFunlogged table

CREATE UNLOGGED TABLE temp_tsw

(

ZJHM NVARCHAR2(18),

WBDM NVARCHAR2(14),

SWKSSJ_START NVARCHAR2(14),

SWKSSJ_END NVARCHAR2(14),

WBM NVARCHAR2(70),
DZQH NVARCHAR2(6),
Dz NVARCHAR2(70),

IPDZ NVARCHAR2(39)
)

[FENBIRARIERICR, FALE E AR I4ERATE

INSERT INTO

temp_tsw

SELECT

AZJHM,

A.WBDM,

to_char((to_date(A.SWKSS),'yyyymmddHH24MISS') - INTERVAL '15
MINUTES'),'yyyymmddHH24MISS'),
to_char((to_date(A.SWKSS)J,'yyyymmddHH24MISS') + INTERVAL '15
MINUTES'),'yyyymmddHH24MISS'),

B.WBM,B.DZQH,B.DZ,B.IPDZ

FROM
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b_zyk_wbswxx A,

b_zyk_wbcs B

WHERE

AZJHM='522522**+++3824' AND AWBDM = B.WBDM

’

/BB AERIE T RS HRER—MIE EMNIARER, BRI REIFELRAINS,
SELECT

AWBM,

A.DZQH,

A.DZ,

A.IPDZ,

B.ZJHM,

B.XM,

to_date(B.SWKSSJ,'yyyymmddHH24MISS') as SWKSSJ,
to_date(B.XWSJ,'yyyymmddHH24MISS') as XWSJ,
B.SWZDH

FROM temp_tsw A,

b_zyk_wbswxx B

WHERE

A.ZJHM <> B.ZJHM

AND AWBDM = BWBDM

AND (B.SWKSSJ):int8 > (A.swkssj_start)::int8
AND (B.SWKSS))::int8 < (A.swkssj_end)::int8
order by

B.SWKSSJ,

B.ZJHM

limit 10 offset 0

’

EAEIEFERILI7RY, FUTIHRIANE3-7F .

3-7 RzFH unlogged table 22 ( =)

QUERY PLAN
Limit (cost= rows=10 width=120)
-» Sort (cost= rows=240 width=120)
Sort Key: b.swkssj, b.zjhm
-> Streaming (type: GATHER) (cost= rows=240 width=120)
Node/s: A1l datanodes
-> Limit (cost= rows=10 width=120)
-» Sort (cost= Tows= width=120)
Sort Key: b.swkssj, b.zjhm
-> Hash Join {cost= Tows= width=120)

Bash Cond: ({a.wbdm)::text = (b.whdm)::text)
Jeoin Filter: (((a.zjhm)::text <> (b.zjhm)::text) AND ((b.swkssj)::bigint > (a.swkssj_start)::bigint)
AHD ((b.swkssj)::bigint < (a.swkssj_end)::bigint))

-> Streaming(type: BROADCAST) (cost— rows=240 width=25¢)
Spawn on: All datancdes
-> Seq Scan on temp_taw a  (cost= rows=10 width=25¢)
> (cost= rows=" width=77)
~> Partition Iterator (cost= rows= width=77)
Iterations:

-> |Partitioned Seq Scan on b_zyk wbswxx b

Selected Partitions:

(cost= TOWS= width=77)

ST BRI TR, &BHAIT T Hash Join, XFKZRb_zyk_wbswxx§#3iz 7 Hash

Table, HTFIZFEIEEX, CIBRITEFEHNRIK.

AFtemp_tswH{XEEJLEKICHE, Btemp_tswilb_zyk_wbswxxigEigwbdm
( MNEACED ) TS EEE . B, R loinF5EINest Loop Join, MIAHET

=AJLASEHIndex Scan, MHREFUITPESRET
HATANT™ES, loinBE 2 AINest Loop Join,

SET enable_hashjoin = off;

HATIHRIANE3-8P7~ . EIEFERTLI3RD .
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& 3-8 i unlogged table Zf| ( =)

QUERY ELAN
Limit (cost= rows=10 width=150)
-> Sort (cost=: rows=240 width=130)
Sort Rey: b.swkssj, b.zjhm
-> Streaming (type: GATHER) (cost= rows=210 width=130)
Node/s: All datanodes
-> Limit (cost= rows=10 width=150)
-> Sort (cost= rows=: width=120)
Sort Key: b.swkssi, b.zjhm
-> HNested Loop (cost=: rovs=: width=190)
-> Streaming(type: BROADCAST) (cost= rows=240 Width=25%)
Spawn on: All datanodes
-> Seq Scan on temp_taw a  (coat= rows=10 width=256)
-> Partition Iterator (cost=. Tows=! width=77)
Iterations:
-> Fartitioned Index Scen using idx_b_zyk_wbswxx_wbdm on b_zyk_wbswxx b  (cost= rows=27% width=77)
Index Cond: ((wbdm)::text = (a.wbdm) ::Text)

Filter: (({(a.zihm)::text <> (zjhm)::text) AND ((swkssj)::bigint > (a.swkssj_start)::bigint)
AND ((swkasi)::bigint < (2.3wk3sj_end) ::bigint))
Selected Fartitions:

(12 rows)

fEAunlogged tablefREEREHBTF L RER.

MRFEFE LENARNEEINSRER, HEEHKoffsetERERTBRRAIER

£, R, SXPRAYHNT EEEEZET, ENREK.
FfER EARERR, ZEiERunlogged tablefRTFLEERE

1RV RFLER &R unlogged table
CREATE UNLOGGED TABLE temp_result

(

WBM  NVARCHAR2(70),
DZQH  NVARCHAR2(6),
DZ NVARCHAR2(70),
IPDZ  NVARCHAR2(39),
ZJHM  NVARCHAR2(18),
XM NVARCHAR2(30),
SWKSSJ date,

XWSJ  date,

SWZDH NVARCHAR2(32)
)

/[1BEERERE A\unlogged table, FRENFERTAIZR,
INSERT INTO

temp_result

SELECT

A.WBM,

A.DZQH,

A.DZ,

A.IPDZ,

B.ZJHM,

B.XM,

to_date(B.SWKSSJ,'yyyymmddHH24MISS') as SWKSSJ,
to_date(B.XWSJ,'yyyymmddHH24MISS') as XWSJ,
B.SWZDH

FROM temp_tsw A,

b_zyk_wbswxx B

WHERE

AZJHM <> B.ZJHM

AND AWBDM = BWBDM

AND (B.SWKSSJ)::int8 > (A.swkssj_start):int8
AND (B.SWKSSJ):int8 < (A.swkssj_end)::int8

’

[[ERERERRITORET, DRERFEITL10ms,
SELECT

FROM

temp_result
ORDER BY

SWKSSJ,

ZJHM

LIMIT 10 OFFSET 0;
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A ER

WEEERNRIHER, BESNEE TR, BEMEUREERESL. NRER
tRES L, AR

o REFRANIFIHER

e {EMplan hintRIFERZHINEDIHE .. (FHASREERPlan HintBTEMN )

3.3.6.5 EFRIAE

BFRIEME

— N EREIREI SN EFLRATRERLNER . ATSRIEFRENTREN
BAEIME TRIERIEREL . XESFREENSHRMEF . BENLKF
EZEXPLAIN ANALYZE/PERFORMANCERs S EEHTISIEAIMIE T, AFHITE
XPTEAAL o

INTEATHRITIREEESH, HashaggBEFRINITRYE S/ BT ERY: (51016-13535)/
56476 ~66%, lttAtHashaggEFIEXNEBRIMMEF, EHITIEREMMEIN I
FEBILE AL .

SRR A
I BRI, MFRERE EEREEIEASEIENES, WRER
SeqScanERIFHSLLBAERT, BJLATESRES LI ZR5 1% IndexScani# {725 |13
AR,
gaussdb=# explain (analyze on, costs off) select * from store_sales where ss_sold_date_sk = 2450944;
id | operation | A-time | A-rows | Peak Memory | A-width
-t + + + +
1| -> Streaming (type: GATHER) | 3666.020 | 3360 | 195KB |
2| -> Seq Scan on store_sales | [3594.611,3594.611] | 3360 | [34KB, 34KB] |
(2 rows)

Predicate Information (identified by plan id)

2 --Seq Scan on store_sales
Filter: (ss_sold_date_sk = 2450944)
Rows Removed by Filter: 4968936
gaussdb=# create index idx on store_sales_row(ss_sold_date_sk);
CREATE INDEX
gaussdb=# explain (analyze on, costs off) select * from store_sales_row where ss_sold_date_sk = 2450944;

id | operation |  A-time | A-rows | Peak Memory | A-width
-—t + + + +

1| -> Streaming (type: GATHER) | 81.524 | 3360 | 195KB |

2| -> Index Scan using idx on store_sales_row | [13.352,13.352] | 3360 | [34KB, 34KB] |
(2 rows)

LiRGFh, £FFMIREI33605H1RE, TISiEKEHIE, fEss_sold_date_sk¥l_Li#
MR5IE, FEHIndexScaniPEMEREERS, M3.6MEFEN3=R,

2: WNENRITIHRIGE, FEjoinikiE T NestLoop, MISLFRITEELEART,
NestLoop JoinAJBEHITLLERIE . YN TFAIBIFH NestLoopsERT181F), MNRIZESH
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enable_mergejoin= off?é]‘-éMerge Join, EATIREZS % enable_nestloop=offxig
NestLoop, iLffiftegi%kiEHashloin, MJoindERHEHZE2002 =/,

count (¥) fpostgres=¢ ales ss, item i whe
E-memory | A-width | E-width | E-costs

e: GATHER) |

KB, 140KE] | 1MB
241KB] | 16MB
450KB] | IMB

477KB, 477KB] | 1MB

&7

B3 BEER FAggEEHashAgg e, WNRALEREIRE T Sort
+GroupAgg, MFEEIZEenable_sort=off, HashAggiEAtRAZ LT Sort+GroupAgg.

A-rows | E-rows | Peak Memory | E-memory | A-width | E-width | E-costs
+ + + +

I
+ +
| 18000 | 17644 | 20KB | 1 | 4| 92875.24
| 18000 | 17644 | 1946KB | 1 | 41 92875.24
;103,201 | 800G | I76dd. || [213n, 273em] | M8 | | 4| 92186.02
1752.270,1848.357] | 2880404 | 2880404 | [128466KB, 135135KB] | 16MB 108,81 | 41 88541.40
s [1 1183,13.548) | 2880404 | 2880404 | [490KB, 490KB] (Y | | 41 16683.10

4] 21016.93
4| 21016.93
4] 20327.72
4 | 16683.10

5

3.3.6.6 FURIEHAER

HIRIFHRE S UGN EREED, SR T MPPERMPE N TR FHIER,
;giﬁﬁ (RH =) AFESE T ENSREE T A TEMET R, USERIUT

o FRELMMNESTERVRGEE, ERATENBMIBRT, HTFETRIR
FAURE, BEEBEINRRFELEREIRIK,

J L‘I'ﬁJ:E’Jﬂﬁ?JrA?IE JINRFMRE, BT ML ST EEERNEEEEATH
TR, SEFRT RRERGRRIERE

. %Z}E{tﬁﬂl_?ri 21N MPPERAGRYY Rt . RTAEFMEEE TSR, FESBA
EENEEREIE—T R, ESRsdE (XEREEER ) HllzfE, B
(EEIIT =, REMRMNAZRT MR RIS ETE MR,

GaussDBHUEEE %ﬂ]‘%ﬁ&ﬂﬁﬂlﬂﬂﬁﬂjT;—E%E’\Jﬁﬁﬁéﬁﬁ, SIEFERAT SRR
PR, TES

FhEEEIEF

GaussDB%ﬂHEf B, ESHEFHEESIDONL, BESHAHITIREEBIINE, B
=) !ZD%@?E DIEFEGR, U= \Z‘E‘tm E“DNE‘ZbﬁHn, INEIRMERE .
XMERBERRTOMIISEASTIE, JLIBTREES RIS ER,

Blan T

gaussdb=# explain performance select count(*) from inventory;

5 --CStore Scan on lmz.inventory
dn_6001_6002 (actual time=0.444..83.127 rows=42000000 loops=1)
dn_6003_6004 (actual time=0.512..63.554 rows=27000000 loops=1)
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dn_6005_6006 (actual time=0.722.
dn_6007_6008 (actual time=0.529..
dn_6009_6010 (actual time=0.382..
dn_6011_6012 (actual time=0.547..
dn_6013_6014 (actual time=0.596..
dn_6015_6016 (actual time=1.057..
dn_6017_6018 (actual time=0.940..
dn_6019_6020 (actual time=0.231..
dn_6021_6022 (actual time=0.927..
dn_6023_6024 (actual time=0.637..
dn_6025_6026 (actual time=0.288..
dn_6027_6028 (actual time=0.566..
dn_6029 6030 (actual time=0.423..
dn_6031_6032 (actual time=0.395..
dn_6033_6034 (actual time=0.376..
dn_6035_6036 (actual time=0.569..

.99.033 rows=45000000 loops=1)

100.379 rows=51000000 loops=1)
71.341 rows=36000000 loops=1)
100.274 rows=51000000 loops=1)
118.289 rows=60000000 loops=1)
132.346 rows=63000000 loops=1)
110.310 rows=54000000 loops=1)
41.198 rows=21000000 loops=1)
114.538 rows=54000000 loops=1)
118.385 rows=60000000 loops=1)
32.240 rows=15000000 loops=1)
118.096 rows=60000000 loops=1)
82.913 rows=42000000 loops=1)
78.103 rows=39000000 loops=1)
51.052 rows=24000000 loops=1)
79.463 rows=39000000 loops=1)

fEperformancefSEH, aILAEZinventory:R&ZDNRscanfTH, KINEDNRYITHE
IEEK, ERKHY/963000000, F/\HIRAE15000000, ET4HME, XNEETTFEHIEA

R RER IR AT LIRSS, (BANR EEAjoinEF, NRMmEK.
BE, HMERAERDONLRZhash Ry, EItHDHIIREFREE, @i

table_skewness()3k& & LiRinventoryREZDNRIEHE S HIAR, EOERNT:

gaussdb=# select table_skewness('inventory');

table_skewness

("dn_6015_6016 ",63000000,8.046%)
("dn_6013_6014 ",60000000,7.663%)
("dn_6023_6024 ",60000000,7.663%)
("dn_6027_6028 ",60000000,7.663%)
("dn_6017_6018 ",54000000,6.897%)
("dn_6021_6022 ",54000000,6.897%)
("dn_6007_6008 ",51000000,6.513%)
("dn_6011_6012 ",51000000,6.513%)
("dn_6005_6006 ",45000000,5.747%)

("dn_6001_6002
("dn_6029_6030

",42000000,5.364%)
",42000000,5.364%)

("dn_6031_6032 ",39000000,4.981%)
("dn_6035_6036 ",39000000,4.981%)
("dn_6009_6010 ",36000000,4.598%)
("dn_6003_6004 ",27000000,3.448%)
("dn_6033_6034 ",24000000,3.065%)
("dn_6019_6020 ",21000000,2.682%)

("dn_6025_6026
(18 rows)

",15000000,1.916%)

BEEEREREN, JUKRI, Banzk:llinv_date_skfEAnHmIIAY, SEFER
. BEEESIINEIESHIER, BAinv_item_skfEADEI, NEREHERS N

T

gaussdb=# select table_skewness('inventory');

table_skewness

("dn_6001_6002 ",43934200,5.611%)
("dn_6007_6008 ",43829420,5.598%)
("dn_6003_6004 ",43781960,5.592%)
("dn_6031_6032 ",43773880,5.591%)
("dn_6033_6034 ",43763280,5.589%)
("dn_6011_6012 ",43683600,5.579%)
("dn_6013_6014 ",43551660,5.562%)
("dn_6027_6028 ",43546340,5.561%)
("dn_6009_6010 ",43508700,5.557%)
("dn_6023_6024 ",43484540,5.554%)
("dn_6019_6020 ",43466800,5.551%)
("dn_6021_6022 ",43458500,5.550%)
("dn_6017_6018 ",43448040,5.549%)
("dn_6015_6016 ",43247700,5.523%)
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("dn_6005_6006 ",43200240,5.517%)

("dn_6029_6030 ",43181360,5.515%)

("dn_6025_6026 ",43179700,5.515%)

("dn_6035_6036 ",42960080,5.487%)
(18 rows)

RS RIS EIRER .

T EESRER

EMEET 2R i, EEHEFHESI TR RSN, ERAENTEIIN
TER, (BPARTREHIARINFIAYEE . EEEEEPENE FEDN LEHAIERE
LIRS, NMSEEF EEREEEIHEMR . —KiR, XERRFERITIE
B, MEESHSER,

ETAMITHIZIES, join key. group by keyEFFREXNSMT, EHEEIZE
join key. group by key E#iEAIhashiE, ILEIBRESIDNZBHTEHRSH, X

SFEXS R F KIS AYRedistribute EF . HED A EHEIRGFEMRRE, MeSEz
TRTRIBURIRR, BIEDHEHA T RNSIBRE A TEM . MNP REENEER

HEE, SERRTRNITE ST EMM T S

AR, sEHItEjoin, joinS PR xFItXIIR2ERMH TG, ALEESHH
( REDISTRIBUTEEF ) . Erhsx3 LEFEMEHE, tx EARFEMR, id=6AYstream
HF¥ffdatanode2 T =i BRI RES HMDNAY3E, NS TiHERR .

select * from skew s,test t where s.x = t.x order by s.a limit 1;

id | operation | A-time
-—t +
1]-> Limit | 52622.382
2| -> Streaming (type: GATHER) | 52622.374
3] -> Limit | [30138.494,52598.994]
4| -> Sort | [30138.486,52598.986]
5] -> Hash Join (6,8) | [30127.013,41483.275]
6 | -> Streaming(type: REDISTRIBUTE) | [11365.110,22024.845]
7| -> Seq Scan on public.skew s | [2019.168,2175.369]
8| -> Hash | [2460.108,2499.850]
9| -> Streaming(type: REDISTRIBUTE) | [1056.214,1121.887]
10| -> Seq Scan on public.test t | [310.848,325.569]
(10 rows)

6 --Streaming(type: REDISTRIBUTE)
datanode1 (rows=5050368)
datanode2 (rows=15276032)
datanode3 (rows=5174272)
datanode4 (rows=5219328)

FEFEMEHELL, TEIRRIERELIRENRSY, EittGaussDBIZH T RLBT(Runtime
Load Balance Technology) 5%, FLERETIIAIITEMFHIE, RIBTAEREED
IENEE, F—L2ITEMFLRE, FE2EMRER, TESETNE.
1. REREEY
HEIRFASRE, BRI EEERNELS R 2R EEMRIEIE. RLBTH
ZhEHE T =MRERFE, FIHEEIRS, hint g ELARIRNIRS]:
- FHEEIRE
FEAPLNTanalyze MERENRITER, REMNIEEEEBIFIBASIT
EEXNES A EAOMRIEIEHTIRANRS, WFEEMRNER, £riE
MNAYRLITR . EEDHEEZIINER, RERBIIEETFR—EXRS
BERIAFIHE R TIRE
FHEE RS HERIMRIER, HEXREIEFEEMR, Bty w8
RS, SERIIEMERNjoinZ S, TiXERFIRIRRY ERfEER
BIKIAEFE,
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- hintA=iEE
FIHEREE—ENRRMYE, WFRASEXIES, HPaERELIBEE S
THERHTEEIMRBNRRIEIE . X FXMER, RiT7ThintFE, BEH
FFEIEENAR, LERFHER .. MASERIERFSERNMRHER, KX
EFFH TN . FHhintFERIEZSNETRFAhint,

- FEREY
WEBIRFZFFETEREFHouter join ( left join. right join. full join)
BISQL, outer joinTELECLMAIER FEASFERENULLE, MNRET
FRIEHTT_Ei#fTjoingkE group byiRfE, MESSHNULLEMF . ZFIRLBT
ASBINRBIXMAS, FHEMERAINULLEREMLLITR .

2. itERRHgER
ERR R, BaliXiesE Rijoinflagg&FiHiT 7L
- joinffifk
EARBEEEMABEIEFIHRFEIBHTIRELIE . FEDALUT=MER:
a. joinFMIEEEMES:

SHERMUEEPART _REDISTRIBUTE_PART_ROUNDROBIN, EAIHTAIEEH
roundrobin, JE{RFEIEIEMredistribute;

SHERRHTI{PART _REDISTRIBUTE_PART _BROADCAST, Hehyd{ifl&uRitt
broadcast, FEMRFIEIEMredistribute;

b. join—MIFEEENH, Z—MAEEELH:
ITEEH S HAI—MIEPART _REDISTRIBUTE_PART _ROUNDROBIN;

SHAEBEE S HAI—MIH#EPART_LOCAL_PART_BROADCAST, EaItZ&Fii
FUBERIERS Mbroadcast, EREIRFRBEARM’

c.  XFHE#NULLERIZE:
XHZFEMPART_REDISTERIBUTE_PART_LOCAL, EHENULLERBEAR
iy, HE&EiEMredistribute,

LABIERIEIB), sx EFAEIRIEEE, REWRERIEN0. MAREISITHE
B, RBIEITZMREE, ST IREI TR T :

id | operation | A-time

11]-> Limit | 23642.049

2| -> Streaming (type: GATHER) | 23642.041

3] -> Limit | [23310.768,23618.021]

4| -> Sort | [23310.761,23618.012]

5] -> Hash Join (6,8) | [20898.341,21115.272]
6| -> Streaming(type: PART REDISTRIBUTE PART ROUNDROBIN) |
[7125.834,7472.111]

7| -> Seq Scan on public.skew s | [1837.079,1911.025]
8| -> Hash | [2612.484,2640.572]

9| -> Streaming(type: PART REDISTRIBUTE PART BROADCAST) | [1193.548,1297.894]
10 | -> Seq Scan on public.test t | [314.343,328.707]
(10 rows)

5 --Vector Hash Join (6,8)
Hash Cond: s.x = t.x
Skew Join Optimized by Statistic
6 --Streaming(type: PART REDISTRIBUTE PART ROUNDROBIN)
datanodel (rows=7635968)
datanode2 (rows=7517184)
datanode3 (rows=7748608)
datanode4 (rows=7818240)

FiiTiHRISR, ATLAEZRISkew Join Optimized by StatisticBI=F#E, KFiZitL!
PR RI, EhStatisticRBEFZRFRZIMRMAERBFRIHER, itz
WEHIntfIRule, SREMFEHAARE FhintiEDFIMA . XFELEIEAILTEIRTLL
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&, XEXNFIHRRIEIEFIRRIEIEN 7o I80 2 . 3 FsRPaIaERRIEEE,
KIRBRENAZR, RIEMUENhashBERTES; X THRFRIEE (BIZEF0
AOEE ) , MBEIIEARXINER, WERRXIIMETR. BEXEFENAR,
R T IRREE S A& RIERE .

BRY, ATRIELERAIERE, FTESERMIBNAE ., YFtRPEFTO0 (sx5&
;I;E’\J{tﬁﬁiHE) RIEIRM 1, M TEMEE, KIBREZIERhashBHTED

BRI A, SRR TjoiniR(Er, HURMAIREM ., M EENERKRE,
id=6H%streamBFZ 1 DNIYiaHEREZIEFIIE, FENEIREIIREEEEH T
&

- aggffift

X FaggiRfE, BRMFIEIBRIESjointiEEAR, XEREIRTEADNRIZER
group by keyiHfTEERIE, REEBHITEDH. BALIDNASEEZRE, M
2EFRE, BMENHEHASIBIIDNY, FAASHIEHIEIERFHEE,
LAan T~ query /ol

select c1, 2, c3, c4, ¢5, ¢6, c7, 8, 9, count(*) from t group by c1, c2, c3,
c4, c5, ¢6, c7, c8, c9 limit 10;

BHTAERATT:

id | operation | A-time | A-rows

+ + + 1|-> Streaming (type:
GATHER) | 130621.783 | 12 2| -> GroupAggregate [
[85499.711,130432.341]| 12 3|  -> Sort | [85499.509,103145.632] |
36679237 4| -> Streaming(type: REDISTRIBUTE) | [25668.897,85499.050] | 36679237 5
| -> Seq Scan on public.t | [9835.069,10416.388] | 36679237 (5 rows) 4 --
Streaming(type: REDISTRIBUTE) datanode1 (rows=36678837) datanode2

(rows=100) datanode3 (rows=100) datanode4 (rows=200)

HAZEASMRNEE, SEERZEgroup by key#TEH#HZ/5, datanodel
HNHREREMT SHH A&, TR ZE, BREARDNEHIT—Rgroup

byi#(F, AFIEUREXERINR, AEBHITESH, JIAKMENRBHIEF

AYIEIRE LI o

id | operation | A-time ———t
Ao 1]-> Streaming (type: GATHER) | 10961.337 2| >

HashAggregate | [10953.014,10953.705] 3| -> HashAggregate
[10952.957,10953.632] 4| -> Streaming(type: REDISTRIBUTE) | [10952.859,10953.502] 5

| -> HashAggregate | [10084.280,10947.139] 6| -> Seq Scan on
public.t | [4757.031,5201.168] (6 rows)  Predicate Information (identified by plan id)

3 --HashAggregate Skew Agg Optimized by
Statistic (2 rows) 4 --Streaming(type: REDISTRIBUTE) datanodel (rows=17)
datanode2 (rows=8) datanode3 (rows=8) datanode4 (rows=14)

ERSEE
-  joinEF

= F¥Fnest loop, merge join, hash join&join5(;

= SRREUELTFjoindleftfliFY, SZiFinner join, left join, semi join,
anti join; AMMFBEFAIFjoinAIrightMBY, Z#Finner join, right
join, right semi join, right anti join,

" EISRIHEEERRMRRMAMKITR, MABSARBEAMFINZIt RS
AEA . BT hintFIFN 326 E R RFHL TR o

- agg&F
®  array_agg. string_agg. subplan in agg qualiXJ1iaSAR~ZiFHHL;
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" EBESITHERIRBEAMREMA T RIS SRR . plan_mode_seedS
#. best_agg_plan2#F0@, mhint. MULRBEBF =,

3.3.7 RIE4S: SQLIEaIXEAN

RIEEIEERISQLITHLBILANR AERISER:, S5 BIS—ERIRINEEESQLIE
1, ERIEERERNEM L, BEBIRSSQLIITIEE ., MNREFXLMN, EEE
BERIBERFA U SEBRE,

f85FBunion allft&Funion

unionEEHM N ESISMITEERRIE, Munion alllIEFEH N ERESFH.
TTEE. MTEERERASNE, B, £—LRNABEF, R
B SZEEHARITESAFEES, JBunion allECunionl @ EF4E
BEo

joinFUIEhNAE=S B iS4

Fjoin%l EAINULLERZ, WATLABN_Eis not nullTiESE, LASEIEIERYIZANT
g, EmjoinR,

not inf&not exists

not infEAIEZE(FEAnestloop anti join3EsLI, Mnot existsWETLAEiThash anti
join3RSEH . 7EjoinFI AFENUIERIEIR T, not existsflnot inEfh . ELLTEH
RigEnull{ERY, ATLUBIEEnot ink&ianot exists, B4 REhash join>kigFH
HTERE,

WNTFER, dNRt2.d2=FERHEEnull{E (12.d2FERERE X Fnot null) EGaTLUE
B

SELECT * FROM t1 WHERE NOT EXISTS (SELECT * FROM t2 WHERE
t1.c1=t2.d2);

PRI NN :

3-9 not exists H1{Tit%I

id | operation
S
1 | -» Streaming (type: GATHER])
2 | -»> Hash Anti Join (3, 4)
3 | -> @8Sgg Scan on tl
4 | —-> Hash
S| —-> Streaming(type: REDISTRIEUTE)
& | -> Seg Scan on t2

2 ——Hash Anti Join (3, 4)
Hash Copd: {(tl.cl = t2.d2)

(2 rows)

1%FEhashagg,

EiGHGROUP BYiIERIANERARY 7 groupagg+sortiplanftgestbiRZE, rILAUEIE
InRkwork_memBy75 &% Fhashaggfiplan, EAARBHEF MRS RS

SR EE M A caseiE .
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GaussDBEREIEAIAERIK, MNREMISHRETEFRASHMETRES, "L
RIE BRI A R EAYRE P CASERIAT

o BIEMRSIERARYEFRANEESE.
MRS (ERRMHFREANEEREILERARS M TR,
o RE@RAEwhere FONERI=S<>RIERF. nulBHIKT. oriElk. SHEHE

o

o XMEHSQLEGHITIRS -

MFIFERAEARZEIL LTS EEREMERERISQLATLIE BIFDRYTSIE, #SQL
R AR BRI AISQLUIHERITERFAIGI X, RO ERAHSEIEE

ABRTF:

- (RIS SQLEREFRIFEE, HEFEIHEERK.

- Plan costit&ARE, BFFEiThash bucketX/)\, ELUNSCRREIET1000W
1T, hash bucketR2E&1000,

- R# (W0substrto_number ) SR AHIEEFEOERFEEITENE,
-  ZDNIE T AZFEMbroadcastiIF&if,

3.3.8 SQL AXBSHFEE

ATTENBNGaussDB SQLIELIERERIXECNECESEL

% 3-2 CN BeES#

BH/2EE

i

enable_nestloop=on

EHEERA X EREBRER: ( Nest Loop Join ) ZEEURY
{EH. ZREHN “on” g, MIEMIEERNest Loop
Join; HIZEN “off” [T, MUBEFEEMSGEINSME
EEREME X
%88
MRREEELRIBIREER: (BIZFiSession ) HIEATERIZSEH
B, WRBEBESQLEaFHITNTHS:
SET enable_nestloop to off;
LIRRARNFNREREREREERE XA . —RERT, E=fM
join5, ( Nested Loop. Merge JoinflHash Join ) B8,
Nested Loopi&d&/NUIREHXEBRS|IAV%S, Hash Joinid
BAIES IS

enable_bitmapscan
=on

EHIEIMAEEXH U E TR R ER .. BN
“on” , TRER; IREN “off” , ‘R-AMER,

1A
MR RFEAELFIHIREEZERE (BIHa1Session ) HIGINEXIZESH
8, WREEESQLETFRHITHSUTHS:

SET enable_bitmapscan to off;

bitmapscaniFtESERTF “wherea>1andb> 1" Ha
FIFIbZIEE RS XM EIDFEM, EEREMREARN
indexscan, ELt, HBBAMMAIE AMERERITYIHE
bitmapscan&F, aJLA%kiAbitmapscan, HtEEREHEIRE
Fo
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s¥/2EE iR
enable_fast_query_s | IZHIEBMHREEFERDHRAESE, HITFRERITITH.
hipping=on REA “on” , BRHUTITRIFECNFIDN EEB&R; &8

73 “off” , RRMERDMIVELR, BIRITITRITZECN LA
B, PARREZEIDNBHAT
58
MRIAFEALFIEREER (BIZigiSession ) HFIFITENIZSE
&, NRFESESQUEAFHITN FHS:

SET enable_fast_query_shipping to off;

enable_hashagg=on

EEHIL A RE T HashEREEMKISERIRIfER o

enable_hashjoin=on

BRI HashiE M S BURIfER

enable_mergejoin=
on

BRI RS IR ZEBIRI(E R

enable_indexscan=o
n

BRI ZRS (I S B E

enable_indexonlysc
an=on

EHI RN S M BRI ER

enable_segscan=on

IR I MRS ERER . SeRiEbRIFE
EAAEERY, BEXAXINEERIMUREFERMSE
AIRHMERMSEIEEE TS E .

enable_sort=on

EHIEREREIFLS R ZRBA TR EiRRIBIEEY
HiF, BERXAXANTEAT LU S EFEE M AR
IRSEEERETTIE.

enable_broadcast=0
n

EHIEIAEETFbroadcast T IBER HUREHEVER . Lt
FRAMEEREIREER A, FEMEEH T~ ( Stream)
%Bﬁ%ﬂ?&%ﬁﬁﬁ'ﬁ{ BARER, FJLUEZSEIgENOff, B
BTy =T iya o8

rewrite_rule

EHUE A 2R BB B FALAZYAGG\MAGICSET\PARTIALPUSH
\UNIQUECHECK\DISABLEREP\INTARGETLIST\PREDPUSH
BEEHMN,

3.3.9 {#H Plan Hint #78(L

3.3.9.1 Plan Hint F{LHLA
Plan Hint AR T B2 I Tt RIS BV FER, FBP R LUETiEEjoinliiifE

Thaetik

join. stream. scanJ5ik, IBELERITE, 18

EEDMIEFRIMEHEEES I FR

KETHRATIHRIRDEMN, LUEASEIRRIERE.

Plan Hint{{Z4FESELECTX FEBIS i FRERIEE
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el

pEI=E A

Nl

/*+ <plan hint>*/

BILARAHEEZNhint, ZIEMERAZEHIB. hintREEhintHaIERIHE, MFFEE
HIAShint, EEEFEIRRselectEFFIEENINt,

fouan:
select /*+ <plan_hint1> <plan_hint2> */ * from t1, (select /*+ <plan_hint3> */ from t2) where 1=1;

Hrhp<plan_hint1>, <plan_hint2>A4MNEEERIhInt, <plan_hint3>HAEFEIGHN
hint,

WRAEMEEN ( CREATE VIEW ) BtfgxEhint, NITEZMES XN AT SERIZ
hint.

MR

L{FERrandom planIfgg ( 2#plan_mode_seedF~790 ) AT, ZFi@gEMIplan hint A1 E
H.

HEIMRAPlan HIntSZFASEEINT, BERASHTIERE.

o I oinlliFEAYHINt - leading hint,

e IgTEoinANAIHInt, {XSZiERsemi/anti join, unique planZ4MIEFhint,
o IEEERETHAHIN,

e ITEStreamAAIHINt,

e IgTEScanAATHInt, {N3ZHFERYtablescan, indexscanflindexonlyscanfd
hint,

o IEEFHHERSZMIHINt,
o IEEMEMSERIHInt, (XZiFoingHashAgglIES T FETS .

e AR Xi¥FAgg. Sort. SetopFlSubplanfihint,
e RZ#EFSMPHOINode GroupizsTHIHINt,

AEPH(FEHE—MEGHETRE, EFPlan HIntHSIE 5 EENTLL, R~AEGRAR
ehintAYE TR0 R

explain

select i_product_name product_name
Ji_item_sk item_sk

,5_store_name store_name

,S_zip store_zip

,ad2.ca_street_number c_street_number
,ad2.ca_street_name c_street_name
,ad2.ca_city c_city

,ad2.ca_zip c_zip
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Z=HIEZE GaussDB
BPiEm

3 MRERIL

,count(*) cnt

,sum(ss_wholesale_cost) s1
,sum(ss_list_price) s2
,sum(ss_coupon_amt) s3

FROM store_sales

,store_returns

,store

,customer

,promotion

,customer_address ad2

Jitem

WHERE ss_store_sk = s_store_sk AND
ss_customer_sk = c_customer_sk AND
ss_item_sk = i_item_sk and

ss_item_sk = sr_item_sk and
ss_ticket_number = sr_ticket_number and
c_current_addr_sk = ad2.ca_address_sk and
ss_promo_sk = p_promo_sk and

i_color in (‘'maroon','burnished','dim','steel','navajo’','chocolate') and
i_current_price between 35 and 35 + 10 and
i_current_price between 35 + 1 and 35 + 15
group by i_product_name

Ji_item_sk
,S_store_name
,S_zip

,ad2.ca_street_number
,ad2.ca_street_name

,ad2.ca_city

,ad2.ca_zip

’

id | cperation | E-rows | E-memcry | E-width | E-costs
1 | ->» Row Adapter | 8 | | 273 | 3401632.49
2] -» Wector Streaming (type: GATHER) | & | | 273 | 3401632.49
31 -»> Vector Hash Aggregate | & | 1eMB | 273 | 3401630.82
4] ->» Vector Streaming(type: REDISTRIBUTE) | & | 1IMB | 169 | 3401630.78
51 -» Wector Hash Join (&,21) | & | leMB | 169 | 3401630.42
6 1 -» Vector Hash Join (7,20) | 7 | 43MB | 173 | 3400343.15
71 -> Vector Streaming(type: REDISTRIBUIE) | 7 | 1MB | 123 | 3395775.64
g8 1 -¥ Wector Hash Join (9,19) | 7 | 27MB | 123 | 3395775.48
9] -» WVector Streaming(type: REDISTRIBUIE) | 71 1MB | 123 | 3386294.72
10 | -» WVector Hash Join (11,18} | 7 | 1eMB | 123 | 3386294.56
11 1 -» WVector Hash Join (12,1%) | 7 | 15MB | 112 | 3384018.02
12 | -» WVector Partition Iterator | 287999764 | 1MB | 12 | 227383.99
13 | -> Partitioned CStore Scan on store_returns | 2879939764 | 1MB | 2 | 227383.99
14 | -» Wector Hash Join (15,17) | 1516824 | 1eMB | 124 | 3065686.08
15 | -> Wector Partition Iterator | 2879987933 | 1MB | 66 | 27568066.50
16 | -> Partitioned CS5tore Scan on store_sales | 28799879399 | 1MB | 66 | 27560686.50
17 1 -> C5tore Scan on item | 158 | 1MB | 58 | 4051.25
18 | -> CS3tore Scan on store | 24043 | 1MB | 13 | 2284.0

19 | —-> CS5tore Scan on customer | 12000000 | 1MB | g | 12923.

20 | -> CStore Scan on customer_address ad2 | 6000000 | 1MB | 58 | 5770.00
21 | -» CStore Scan on promotion | 36000 | 1MB | 4 | 1268.50

(21 rows)

3.3.9.2 Join J[@FHY Hint

ThREHEIA

HRBBjoINAYIFR:, EIEPISMEIR -
X =62

o {UBEjoINIfE, TEERINEIRF.

leading(join_table_list)

o [ERFfEEjoinlRFIIRINERINE, AIIMRINFRERINEER

leading((join_table_list))
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SRR

Nl

join_table_listakR&KjoinlFaShint=7F a8, AJLABESSRIERMES % (5!
Z) , T FEERANGSR, AILESFEBNhntEIS, BIMESRAILMER
ESEEMLR, RZEERTEDMR.

RHBEEBRINFHRRT, FAEHschemas

FMREFERE, BRMAERISREFRZER.
join table listPIEEMNRFTEREATER, BUSHIENEIR.
o listFRIRGNESRIESIRANIFERPFHE.

o listPRIRESFIESIRANFERPLNERE—RT, NRAME—, FTEZERRE
HIBIRIAITXSD

o [FE—PMERREEElIstEHT—IX,

o WRERFERZ, NlisthIREEFFARIZ.

Bian:

leading(t1 t2 t3 t4 t5)F&3: t1, t2, t3, t4, t55join, AFjoinlFRAINERIR.

leading((t1 t2 t3 t4 t5))F&=: t1F0t25cjoin, t2fAZE; BF3 join, t3MAE; B
Ft4 join, t4ffi9ZFR; BAALS join, t5MAZRER.

leading(t1 (t2 t3 t4) t5)F R t2, t3, t4%Gjoin, MSNEARIR; BFOLI, t5 join, ML
R

leading((t1 (t2 t3 t4) t5))F = t2, t3, t4kjoin, WINERIR; ERINE, t1HBFL2,
t3, t4B9joinzKjoin, t19%MK, BFOL5 join, t5 AR,

leading((t1 (t2 t3) t4 t5)) leading((t3 t2))F~: t2, t3%&ftfjoin, 2MAE; AREEB
Ft1fijoin, t2, t3AYjoinZRMINZR; AEHEIRt4Mjoin, t4MAZER, RmEFIt5MHjoin,
t5fAZE

XRBIRRIEDERIN Fhint:

explain
select /*+ leading((((((store_sales store) promotion) item) customer) ad2) store_returns) leading((store
store_sales))*/ i_product_name product_name ...

ZhintR7R: EKZiERJjoink&RZ: store_salesFlistoresLjoin, store_salesfiiIZE, &
G4k R ERpromotion, item, customer, ad2, store_returnsfifjoin, AT FERR:
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WRRNING: Duplicated or conflict hint: Leading(store_sales atore), will be diacarded

id | operation | E-rows | E-memory | E-widch | E-costs
1| -» Row Adapter | 8 1 | 273 | 16308094.34
21 -»> Vector Streaming (type: GATHER) | 6| | 273 | 16308094.34
31 -> Vector Hash Aggregate | & | 16MB | 273 | 16308092.67
4] -> Wector Hash Join (5,20) | & | S5E5MB | 169 | 16308092.63
51 -> Wector Streaming(type: REDISTRIBUIE) | 1320811 | 1MB | 181 | 16069E870.83
6 | -» Wector Hash Join (7,18) | 1320811 | 43MB | 181 | 1&061e81.00
71 -» WVector Streaming(type: REDISTRIBUIE) | 1320811 | 1MB | 131 | 16056566.78
g1 -» Vector Hash Join (9,18} | 1320811 | 27TMB | 131 | 16048586.85
91 -» Vector Streaming(type: REDISTRIBUTE) | 1383248 | 1MB | 131 | 16038321.682

10 | -» Vector Hash Join (11,17) | 1383248 | 1&MB | 131 | 16029664.50

11 | -¥ Vector Hash Join (12,1&) | 2626366951 | 1&MB | 73 | 15751384.88

12 | -» Vector Hash Join (13,14) | 2750085660 | 2156MB | 77 | 14226077.19

13 1 -» C5teore Scan on store | 24048 | 1MB | 19 | 2264.00

14 | -» TVector Partition Iterator | 2879987993 | 1MB | 66 | 2756066.50

15 | -»> Partitioned CStore Scan on store_sales | 2879987933 | 1MB | 66 | 2756066.50

16 | -» CStore Scan on promotion | 36000 | 1MB | 4 | 1268.50

17 1 -» CStore Scan on item | 158 | 1MB | 58 | 4051.25

18 | -» C3tore Scan on customer | 12000000 | 1MB | & | 12923.00

13 | -> CS5tore Scan on customer_address ad? | 6000000 | 1MB | 58 | 5770.

20 | -> Wector Partition Iterator | 287993784 | 1MB | 12 | 227383.98

21 ] -> Partitioned CStore Scan on store_returns | 287999764 | 1MB | 12 | 227383.98

{21 rows)

itk TRiEwarningdUiERIE RN HIntROEEIR . oS 5 2ZAYi5% A

3.3.9.3 Join /=AY Hint

ThaEsEE

168RJoinfEBRY A%, BILAINested Loop, Hash JoinFlMerge Join,

ARSI

[no] nestloop|hashjoin|mergejoin(table_list)

SR

noZE RhintBYjoin 5 XAER

table_list/ 5ZR7RhintsRESHFME, ZFrFHPRIFRSjoin_table_listiHE,

REFERRIFHIFESIEEjcinAIL TR o

fan:

no nestloop(t1 t2 t3)&x: &Rkt1, t2, t3=FERLTRIAT, AfEMnestloop, =%
T RIATBER2 t35Ejoin, EIRt] join, 3kt1 t25Ejoin, FHIRt3 join, LtthintRhint
fa—Xjoinljoin AT, XFRFEEZLIS EAhint, NRFE, JLARMIEE, 5
n: EFEREARRIFnestloopiEiE, BFHEL t35kjoin, WIEANhint: no nestloop(t2
t3),

Nl

IR RIE A ERII Fhint:
explain
select /*+ nestloop(store_sales store_returns item) */ i_product_name product_name ...

iZhint®R/~: “pkstore_sales, store_returnsfllitem=3RAILERERT, REAFERFEE
{EMnestloop. “ERTEIEITERR:

MAERRAS 01 (2024-02-29)
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id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Rdapter | [ | 273 | 100061693161.06
2| -> Vector Streaming (type: GATHER) 1 [ | 273 | 100061693161.06
31 -» Vector Hash RAggregate | & | 16MB | 273 | 100061693159.40
4 | -» Vector Streaming(type: REDISTRIBUIE) | & | 1MB | 169 | 100061693159.36
5 | -» Vector Hash Join (6,22) | & | 43MB | 169 | 100061693158.99
[ -» Vector Streaming(type: REDISTRIBUIE) | 6 | 1MB | 119 | 100061688591.48
71 -» Vector Hash Join (g8,21) | 6 | 1leMB | 119 | 1000681628591.30
8 | -» Wector Hash Join (9,20) | 71 2T™MB | 123 | 1000681687304.04
9 | -» Vector Streaming{type: REDISTRIBUIE) | 71 1MB | 123 | 1000681677823.27
10 | -»> Wector Hash Join (11,19) | 71 18MB | 123 | 100061677823.12
1 | -> Vector Nest Loop (12,17) | 71 1B | 112 | 1000681675546.57
12 | -> WVector Hash Join (13,15) | 13670 | SE5MB | 82 | 6163443.54

13 | -» Vector Partition Iterator | 2879987993 | 1MB | 66 | 2756066.50

14 | -» Partitioned CS5tore Scan on 3tore_sales | 2879987993 | 1MB | 66 | 2756066.50

15 | -» Vector Partition Iterator | 287999764 | 1MB | 12 | 227383.99

18 | -» Partitioned CStore Scan on store_returns || 287993764 | 1MB | 12 | 227383.399

17 | -» WVector Materialize | 158 | 1leMB | 58 | 405l.28

18 | -> CS5tore Scan on item | 158 | 1MB | 58 | 4051.25

13 | -> CStore Scan on store | 24048 | 1MB | 19 | 2264.00

20 | -» C5tore Scan on customer | 12000000 | 1MB | 8 1 12923.00

21 | -> CStore Scan on promotion | 36000 | 1MB | 4 | 1268.50

22 | -> CStore Scan on customer_address ad2 | 6000000 | 1MB | 58 | 5770.00

{22 rows)

3.3.9.4 {T7EHY Hint

IhEEHmA

imEET

SEEE

Nl

TERAFREEERERIARN, STFEIHEFNEXHERhint,

rows(table_list #|+|-|* const)

#,+,-%, FTTEHENntUMRERS . #RrEEEREETERT
hint, +- "G ERGERITECHITIN. B, FTIR(E, BEETERIMEN
17, table_listghintxI AR R B RKjoinERE, SloinsHIHiInttable_list
1@,

constA] LARERIFRE, IFRIFHEE.

fan:
rows(t1 #5)F&~: IEEN RAVERENSTT.
rows(t1 t2 t3 *1000)F7R: FEEL], t2, t3 joinFeRILE R ERYITHERLL1000,

HEFERMARAhiInt, W FRINRAIRAEERAYhint, BRI REME
joinAYRis, EP=ARAZNInt, FIUN: REhintAIrows(t1 t2 * 3), XFF(t1 t3 t4)F
(t2 t5 t6)joinkd, HAFtIFILHIEjoinAIMin, FrlAEjoinAIEREL SN FHix
hintARMU3ELA3 .

rows hintSziFEER. 23K, function tablefzsubquery scan tablef9455REE Hig
Ehint,

XBI R FEIE S ERL Fhint:

explain
select /*+ rows(store_sales store_returns *50) */ i_product_name product_name ...
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iZhintZ7x: store_sales, store_returnsBAAYLE REMBITHERLETEEM L3k
LAS0. &Rt RIEN RERR:

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Rdapter | 312 | | 273 | 3401656.58
21 -» Vector Streaming (type: GATHER) | 312 | | 273 | 3401656.58
3| ->» Vector Hash Aggregate | 312 | 1eMB | 273 | 3401634.91
4| -» Wector Streaming(type: REDISTRIBUIE) | 313 | 1MB | 169 | 3401634.38
5| -»> Wector Hash Join (6,21) | 313 | 43MB | 169 | 3401633.06
8 | —-» Vector Streaming{type: REDISTRIBUIE) | 313 | 1MB | 119 | 3397065.38
71 -» Vector Hash Join (g,20) | 313 | 27TMB | 119 | 3397064.31
g | -> WVector Streaming(type: REDISTRIBUIE) | 328 | 1MB | 119 | 3387583.37
9| -» Wector Hash Join (10,19) | 328 | 16MB | 119 | 3387582.18
10 | -» Wector Hash Join (11,18) | 344 | 16MB | 123 | 3386294.74
11 | -» Vector Hash Join (12,14) | 360 (| 13MB | 112 | 3384018.02
2| -> Vector Partition Iterator | 287999764 | 1MB | 1z |
13 | -» Partitioned CStore Scan on store returns | 287999764 | 1MB | 12 |
14 | -» Vector Hash Join (15,17) | 1516824 | 1eMB | 124 | 3065626.08
15 | -» Vector Partition Iterator | 2879987939 | 1MB | €6 | 2756066.50
16 | -> Partitioned CStore Scan on store_sales | 2879987939 | 1MB | €6 | 2756066.50
17 | -» C5tore Scan on item | 158 | 1MB | 58 | 4051.25
18 | -> CStore Scan on store | 24048 | 1MB | 19 | 2284.00
19 | -»> C3tore Scan on promotion | 36000 | 1MB | 4 | 1268.50
20 | -> C3tore Scan on customer | 12000000 | 1MB | & | 12823.00
21 | -> (CStore Scan on customer address ad2 | €000000 | 1MB | 58 | 5770.00
{21 rows)

FITEFRIMETEIEIE 36017, REETEN7T (NSENGEE)
3.3.9.5 Stream BILEY Hint

Ihaetaik

f5BAstreamfEMAAYTSE, TTLAgbroadcastfdredistribute,
EEBIU

[no] broadcast|redistribute(table_Llist)
S5

e noZxERhintflstreamBXA{ER,
e table_listoitfTstreamiBERIERRELZXKjoInERE, WEEUKA,

Nl
S RBIR B ) {ERN Thint:

explain
select /*+ no redistribute(store_sales store_returns item store) leading(((store_sales store_returns item
store) customer)) */ i_product_name product_name ...

[Ritxls, (store_sales store_returns item store)Flcustomerftfjoinfd, BIEM TESD
?‘_E , Lhint R RZILFIERBSERMED S, BIARSoinliFE, WERMITRIG T
I
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id | operation | E-rows | E-memory | E-width | E-costs
1 | -» Row Adapter | 6 | | 273 | 5718448.94
2] -> Vector Streaming (type: GATHER) | € | | 273 | 571844E8.94
£ -> Vectcr Hash Aggregate | 6 | 16MB | 273 | 5718447.27
4] -» Vector Streaming(type: REDISTRIBUIE) | € | 1MB | 169 | 5718447.23
51 -» Vector Hash Join (&,21) | & | leMB | 169 | 5718446.86
6 | -» WVector Hash Join (7,20) | 7 | 43MB | 173 | 571715%.40
71 -> WVector Streaming(type: REDISTRIBUIE) | 7| IMB | 123 | 5712592.09
g1 -» WVector Hash Join (9,18) | 7 | S&85MB | 123 | 5712591.93
91 -» Wector Hash Jein (10,17) | 7 1 leMB | 123 | 3386294.56

10 | -» Wector Hash Join (11,13) | 7 | 18MB | 112 | 338401&.02

11 | -> Wector Partition Iterator | 287998764 | 1MB | 12 | 227383.99
2 | -> FPartitioned CStore Scan on store_return3 || 287999764 | 1MB | 12 | 227383.99

13 1 -» Wector Hash Join (14,186) | 1516824 | leMB | 124 | 3065686.08

14 | -» Wector Partition Iterator | 28799279398 | 1MB | 66 | 2756066.50

15 | -> Partiticned CStcre Scan cn store sales (| 2879987939 | 1MB | 66 | 2756066.50

18 | -> C5tore Scan on item | 158 | 1MB | 58 | 4051.25

17 1 —-> (CS5tore Scan on Store | 24048 | 1MB | 19 | 2264.00
8| -> Vector Streaming(type: BROADCAST) | 288000000 | 1MB | 8 | 2176297.

13 | -> CStore Scan on customer | 12000000 | 1MB | & | 12923.00

20 | -> CS5tore Scan on customer_ address ad2 | 6000000 | 1MB | 58 | 5770.00

21 1 -»> CStore Scan on promotion | 38000 | 1IMB | 4 | 1268.50

{21 rows)

3.3.9.6 Scan AAY Hint

ThReER

ARSI

SRR

ANl

18BEscanfE RIS %, BILARtablescan. indexscanflindexonlyscan,

[no] tablescan|indexscan|indexonlyscan(table [index])

e noZEhintfscan/FAER .

o tableRRhintiBEMER, REEE—1F, NRFFEAIBNMIERRIEHT
hint,

e indexs&kMFEHindexscanglindexonlyscanfghintl, 18EHIZRS|ZIR, HpiRAE
BE— .

tFindexscandkindexonlyscan, RBhintlIZS|EFhintg9EAt, AREFERBiZhint,
scan hintSZiFE(T9I7FR . obsk. FEIBERLIEE.

AThintEARS |13, FEETERitemBi_item_skFl EGIEZRS|, FFRAI.
create index i on item(i_item_sk);
XdBlsEIEAERIN Fhint:

explain
select /*+ indexscan(item i) */ i_product_name product_name ...

Zhintkas: itemFTFERARSIHTME . ERITLIIITER:
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id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Adapter | [ | 273 | 100061674938.26
21 -> Vector Streaming (type: GATHER) | 6| | 273 | 100061674938.26
31 -> Vector Hash Aggregate | & | 16MB | 273 | 100081474936.59
4 -» Vector Streaming(type: REDISTRIBUTE) | & | 1MB | 169 | 100061674936.55
5 1| -» Vector Hash Join (6,21) | & | 43MB | 169 | 100061674936.19
(3] -» Vector Streaming(type: REDISTRIBUIE) | 6 | 1MB | 113 | 100061670368.467
71 -» Wector Hash Join (8,20) | 6 | 1eMB | 119 | 100061670368.50
g1 -» WVector Hash Join (9,19) | 71 27TMB | 123 | 100061669081.23
91 -> WVector Streaming(type: REDISTRIEUIE) | 71 1MB | 123 | 100061659600.47
10 | -> Vector Hash Join (11,18) | 7 | 16MB | 123 | 100061659600.31
11 | -» WVector Nest Loop (12,17) | 71 1MB | 112 | 100061657323.77
2 | -> Vector Hash Join (13,15) | 13670 | 585MB | 82 | £163443.54

13 | -» Vector Partition Iterator | 2879987999 | 1MB | 86 | 2756066.50

14 1 -> Partitioned CStore Scan on store_sales | 2879987999 | 1MB | 86 | 2756066.50

15 1 -» Vector PFartition Iterator | 287999764 | 1MB | 1z | 227383.99

16 | -> Partitioned CStore Scan on store_returns | 287999764 | 1MB | 12 | 227383.99

17 1 -> CS5tore Index Scan uaing j on item | 1] 1B | 58 | 4.01

18 | -» CStore Scan on store | 24048 | 1MB | 18 | 2264.00

19 | -> CStore 5can on Customer | 12000000 | 1MB | 8 | 129z23.00

20 1 -» C(Store Scan on promotion | 36000 | 1MB | 4 | 1268.50

21 | -» C5tore Scan on customer_address ad2 | 6000000 | 1MB | 58 | 5770.00

{21 rows)

3.3.9.7 FHEEHR A hint

IheemiA

TR HEEIRAYETR

IEEET

blockname (table)

SRR

tableZR RNz FHEEIRintAYBIZAIRFR

(1 #58R

e blockname hint{RFEX NI FSHERIEA I A SR EESAER . BRsdSiFaEEr
BIEINFHHERT . EXISTSFHHEEH G SAgoFEEXFHHERT . Zhint@ESFR

Nl

HEBRIIAhIntEXS{ER.

o WFFROMXBEFERIFES, NWEBREMAFEDNIRIZIIThint, blockname hint A&

B,

o MRFEPEHEEZIER, VEARXERTSIERUESMMUINFEE, hintth RStK

Az,

explain select /*+nestloop(store_sales tt) */ * from store_sales where ss_item_sk in (select /*
+blockname(tt)*/ i_item_sk from item group by 1);

zhintR~: FHEHZRIBIRAtt, BAES _EERstore_salesZXEXAT {8 nestloop,
AR FERR:

id | operation | E-rows | E-memory | E-width | E-costs

1 | -> Row Rdapter | 14359954000 | | 216 | 325105765547.91
21 -» Vector Streaming (type: GATHER) | 1439994000 | | 216 | 325105765547.91
31 -» Vector Nest Loop Semi Join (4, &) | 14399594000 | 1MB | 6 | 325026664615.00
4| -» Vector Partition Iterator | 2879987999 | 1MB | 6 | 2756066.50

5| -» Partitioned CS5tore Scan on store sales | 2879987593 | 1MB | 216 | 2756066.50

& | -» Vector Materialize | 300000 | 16MB | 4 | 4178.25

71 -» WVector Hash Rggregate | 300000 | 1&MB | 4 | 3988.75

g | -» (CS5tore Scan on item | 300000 | 1MB | 4 | 3832.50

8 rows)
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3.3.9.8 iIz17{RFIAY hint

Iheefaik
EPEERETHESHEEPEFERRNES HRIMMAME, $#t¥oinflHashAggiz
BHREDHITH.
EEER
o IESEBRFRMA:
skew(table (column) [(value)])
o IEEHIERMMEF:
skew((join_rel) (column) [(value)])
SR

o tableRREFAEMFBAIEITERS

. }o;rl_relﬁﬁ%'—ﬁjoinﬂﬁﬂﬁﬁi%ﬂ\%, an (1 t2) FROF2join[FREREFE
[

o columnFRAMFFEFEMMAI—THZ 1o
o valueRRAFMAIFIPEFEMFHBI— TS ME.

AR
. ?gew hint(NEFRZEEZE S HEEENRFEE SERHTERFHNES MIERELERIN S
Ao

o skew hintBRINEEBRIIFEBRBRXER, XZiFERKhint, FEFhint, with asF
Ahint, WFFEE, TICRASEE R Eskew hinthfEf, XRS5HEHBhintA—##,

o MWFIFER, MREXTHIE, WAEhntFLRERRIE .

o WFMHRS, EARAFELKXAIERT, ALERRZBALUERRISE. skew hintiicolumn
AXIFRIEN, MIRFEEERADHRAREIANESHEFENN, FERESHRIEE
JIFRRYFY, LAFRROFU#IThint,

o XMTFRFHE, PMEFEAIIMAIBEIEHEIININFHITES, BESAITEAREERI107. W
REMFFIBRFHERI N EA—E, AT HERIES, EILUESEREE. W, FRt1AIF
R, AFIRIRFMERBa1, Mc2FIRYRFAEb1FIb2, Mskew hintdlF: skew(t1
(c1 c2) ((a1 b1)(a1 b2))). (a1 b1)I—MEAS, NULLAILUEAMFMELE, 81
hinthpYEEGFBE 1, BRENIIRIELHE.

o TEOINIED BT, skew hintdrfvalue RaTERE, EHashAgghrILATRE o

o XFE. 7. EFEIEES, UEXREBEUSELE.

o MFHFHE, ASIFTEhintHTHERIREE; X T stringZEB, FEFHES|S,
fan:

o IEESRFRMF

B—"Pskew hintARRT— I ERXRZEFENRFRES, IREREEEEEFHY
EPRXAFENMFUEE, WETIEES 1 skew hintSEH],

FEiEEskewhd, SIELATFIUMASAIAE:
- BATIEA(E: skew(t (c1) (v1))

RBE: |REREHIFFHIVIEEEISHITHEERR
- EBIZ(E: skew(t (c1) (v1v2Vv3..))
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B RWEREIAFIFAIVI . v2. v3--HETEEERITHREETR
- BBHEA(E: skew(t (c1 c2) (v1 v2))

AR FXRERAIFIROVIEFICIBVEEE IR THEERR .
- 2BIZ(E: skew(t (c1 c2) ((v1 v2) (v3 v4) (V5 v6) ..)

WAE: FTEEAIAFIAIVIL v3. Vv5-BEFIFIAV2., v4. v6--(BEEIEHIT
REFEERR,

ikl

Z25ZEh, FEAMRHEBBILARERIES, t: skew(t (c1 c2) (v1 v2 v3 v4 v5
V6 ..)) o =RFERIESYRS—, FARES,

un:

skew(t (c1 c2) (vIiv2v3v4 (Vv5v6) .)) BErFFEERRE.

IEE

ZiY
Nl

EEREERTF

MRERAFEMNR, METWHRTPIFESEREIANF, UFEBIEET
[EEESRITFHAIskew hintSRIEFITRFATEL . skew((t1 £2) (1) (v1))

WEE: FXRROFI2 JoinFREREFEMR, MRAIRNFEICZ, A15Ia9EHR
B2V,

ATERFERN, “c” REgFETjoin_rellI— 1M &EXEF, MRFERET
WIS B2 BT AN o

NMRETHEEZE, WUB—EHIMRE, WEhintSER—Z.

MNTFIRFHIFEN, skew hintSHFEZERFEIRRHIThint, WRBIHFEE
RARNB— I ERFEMN, WERERERHThintlIIRMES.

Tiex TR, EFERIE, WRERERBIRRThint.

PR

[Rquerydi#iThint,

KA TE G Tskew hintfREHAAIZEE], TEETRAThintRIETRIINT
Fr7:

explain

with customer_total_return as

(select sr_customer_sk as ctr_customer_sk
,Sr_store_sk as ctr_store_sk

,Sum(SR_FEE) as ctr_total_return

from store_returns

,date_dim

where sr_returned_date_sk = d_date_sk
and d_year =2000

group by sr_customer_sk

,sr_store_sk)

select c_customer_id

from customer_total_return ctr1

,store

,customer

where ctri1.ctr_total_return > (select avg(ctr_total_return)*1.2
from customer_total_return ctr2

where ctrl.ctr_store_sk = ctr2.ctr_store_sk)
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and s_store_sk = ctr1.ctr_store_sk

and s_state = 'NM'

and ctrl.ctr_customer_sk = c_customer_sk
order by c_customer_id

limit 100;

id | eperation | E-rows | E-memory | E-width | E-costs
1| -> Row Adapter I 100 | ] 20 | 91125¢.47
2 -> Vector Limit | 100 | 1 20 |
£ -> WVector Streaming (type: GATHER) I 2400 | ] 20 |
4| -> Vector Limit | 2400 | 1MB 1 20 | R
51 -> Vector Sort | 3684816 | 18MB ] 20 | 911631.21
6 | -> Vector Hash Join (7,29) | 3684817 | 41MB(12374MB) | 20 | 905379.41
T -> Vector Streaming(type: REDISTRIBUTE) | 3684817 | 384KB 1 4 | 883010.31
g | -> Vector Hash Join (9,19) | 3684817 | 1eMB ] 4 | 861302.05
El -» Vector Hash Join (10,18) | 11054450 | 16MB 1 44 | 427109.71
10 | -> Vector Hash Aggregate | 50247501 | 397MB(12671MB) | 54 | 395302.57
11 | -> Vector Streaming(type: REDISTRIBUTE) | 50247501 | 384KE ] 22 | 358663.76
12 | -> Vector Eash Join (13,15) | 50247501 | 18MB ] 22 | 294300.51
13 | -> Vector Partition Iterator | 287999764 | 1MB ] 26 | 227383.39
14 | -> Partitioned CStore Scan on store_returns | 287399764 | 1MB 1 26 | 227383.39
15 | -> Vector Streaming(type: BROADCAST) | 8712 | 384KB ] 4 ] 975.58
16 | -> Vector Partition Iterator I 363 | 1MB ] 4| 910.65
17 | -> Partitionsd CStore Scan on date_dim I 363 | 1MB ] 4 ] 910.65
18 | -> CStore Scan on store I 44 | 1MB ] 4 | 1006.39
19 | -» Vector Hash Rggregate | 192 | 18MB 1 68 | 426707.38
20 | -> Vector Subquery Scan on ctrd | 50247501 | 1MB ] 36 | 416239.03
21 | -> Vector Hash Aggregate | 50247501 | 39TMB(126T1MB} | 54 | 335302.57
22 | -> Vector Streaming(type: REDISTRIBUTE) | 50247501 | 384KB ] 22 | 358663.76
23 | -> Vector Eash Join (24,26) | 50247501 | 16MB ] 22 | 294300.51
22 | -> Vector Partition Iterator | 287999764 | 1MB ] 26 | 227383.
25 | -> Partivioned CStore Scan on store_returns | 287999764 | 1MB ] 26 | 227383.
26 | —> Vector Streaming(type: BRORDCAST) | 8712 | 384KB 1 4 | 975.5
27 | -> Vector Partition Iterator | 363 | 1MB ] 4 ] 910.65
28 | -> Partivioned CStore Scan on date_dim | 363 | 1MB ] 4| 910.65
29 | -> CStore Scan on customer | 12000000 | 1MB ] 24 | 12823.00
(29 rows)

TR BEwithFaFpIHashAggflsbERIHash Joini#{ThintigE, HhintlZEia
T

explain

with customer_total_return as

(select /*+ skew(store_returns(sr_store_sk sr_customer_sk)) */sr_customer_sk as ctr_customer_sk
,Sr_store_sk as ctr_store_sk

,Sum(SR_FEE) as ctr_total_return

from store_returns

,date_dim

where sr_returned_date_sk = d_date_sk

and d_year =2000

group by sr_customer_sk

,sr_store_sk)

select /*+ skew(ctr1(ctr_customer_sk)(11))*/ c_customer_id
from customer_total_return ctr1

,store

,customer

where ctr1.ctr_total_return > (select avg(ctr_total_return)*1.2
from customer_total_return ctr2

where ctr1.ctr_store_sk = ctr2.ctr_store_sk)

and s_store_sk = ctr1.ctr_store_sk

and s_state = 'NM'

and ctrl.ctr_customer_sk = c_customer_sk

order by c_customer_id

limit 100;

Zhint®&R: AEwithF&8FA9group bytEffiHashAggHi#ITE S BT EIENR
#, XWNFEITRIAY108021 S Hash Agg&+; FMEctr1Z&EActr_customer_skFI7Ef ]
Hash Joinf#{TE DRI R, MRNRITKIRCSEF . ERITRIZITA
7~
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iad | operation | E-rows 1 E-memory | E-width | E-costs
11 -> Row Adapter | 100 | | 20 | 1061778.1%
E -> Vector Limit | 100 | | 20 | 1061778.12
31 -> Vector Streaming (type: GATHER) | 2400 | | 20 | 1061849.41
4 -> Veetor Limit | 2400 | 1MB | 20 | 1061771.29
51 -> Wector Sort | 3684816 | 16MB | 20 | 106215¢.87
61 -> Wector Hash Join (7,31) | 3684817 | 41MB(12344MB) | 20 | 1055903.08
T -> Vector Streaming(type: PART REDISTRIBUTE PART ROUNDROBIN) ‘ | 3684817 | 384KB | 4 | 1013056.439
g1 -> Vector Hash Join (9,20) | 3684817 | 16MB | 4 | 1000006.10
LN -> Vector Hash Join (10,19) | 11054450 | 16MB | 44 | 436461.73
10 | -> Vector Hash Aggregate | 50247501 | 397MB(12010ME) | 54 | 964654.59
1 -> Vector Streaming(tvype: REDISTRIBUIE) ‘ | 50247501 | 384KB | 54 | 428015.79
1z | -> Vector Hash Aggregate | 50247501 | 397MB(12010MB) | 54 | 330939.31
13 | -> Vector Hash Join (14,16) | 50247501 | 16MB | 22 | 294300.51
14 | -> Vector Partition Iterator | 287989764 | 1MB | 26 | 383.99
15 | -> Partitioned CStore Scan on store_returns | 287989764 | 1MB | 26 | 383.89
16 | -> Vector Streaming(cype: BROADCAST) | 8712 | 384KB | 4 | 975.56
17 | -> Vector Partition Iterator | 363 | 1MB | 4 | 910.65
18 | -> Partitioned CStore Scan on date_dim | 363 | 1MB | 4 | 910.65
19 | -> GStore Scan on store | 44 | 1MB | 4 | 1006.39
20 | -> Vector Hash Agoragate | 192 | 16MB | 68 | 496059.40
21 | -> Vector Subquery Scan on ctr2 | 50247501 | 1MB | 36 | 485581.05
22 | = ECTOT HaSh AGGTED: | 50247501 | 397MB(12010MB) | 54 | 464654.59
23 | -> Vector Streaming(vype: REDISTRIBUTE) | 50247501 | 384KB | 54 | 428015.79
24 | -> Vector Hash Aggregate | 50247501 | 397MB(12010MB) | 54 | 330939.31
25 | - Vector Hash Join (26,28) | 50247501 | 16MB | 22 | 294300.51
26 | -> Vector Partition Iterator | 287989764 | 1MB | 26 | 227383.89
27 | -> Partitioned CStore Scan on stors_returns | 287999764 | 1MB | 26 |
28 | -» Vector Streaming(cype: BROADCAST) | 8712 | 384KB | 4
29 | -> Vector Partition Iterator | 363 | 1MB | 4
30 | => Parcirioned CStor on date_dim | 363 | 1MB | 4
31 | -> Vector Streaming(type: PART LOCAL PART BROADCAST) | 12000000 | 384KB | 24 | 34485.50
32 | => CStoze Scan on customer | 12000000 | 1MB | 24 | 12923.00
(32 rows)

M RRITRIRTLAE S :
a. XFHash Agg, HFEEDHEFEMS, PRLULAREAGg.

b. XJFHash Join, EHFATHEESHEFEMF, FALUMAARBHRNESHE
¥

o  EEYSqueryfFi#{Thint
AEhinth9E@FITRIIN T :

explain select count(*) from store_sales_1 group by round(ss_list_price);

1 | -» Row Adapter 1 16672 | I 14 | &2261.28

2 -» WVector Streaming (type: GATHER) ] lee72 | | 14 | e2261.28

3 -> Vector Streaming(type: LOCAL GATHER dop: 1/2) 1 16672 | 32KB ] 14 | 61479.78

4 | -> VWVector Hash Aggregate ] 16672 | 1&MB | 14 | 61452.00

5 | -»> Vector Streaming(type: SPLIT REDISTRIBUIE dop: 2/2) | 3112836 | 128KB I 6 | 57498.43

6 | —-»> CStore Scan on store_sales_1 | 3112836 | 1MB | 6 | 21810.25
(& Tows)

BT hintPIIRSZHIFRET, EHITMFHAMIIEREsubquery{EEA, K
SRNERMTHXIT:

explain

select count(*)

from (select round(ss_list_price),ss_hdemo_sk
from store_sales_1)tmp(a,ss_hdemo_sk)
group by a;

1 | -> Row Rdapter 1 16672 | I 14 | 62261.28

2 -» WVector Streaming (type: GATHER) ] 16672 | | 14 | &2261.28

3 -> Vector Streaming(type: LOCAL GATHER dop: 1/2) 1 16672 | 32KB ] 14 | 61479.78

4 | -» Wector Hash Aggregate ] lee72 | 1eMB | 14 | 61452.00

5 -> Vector Streaming(type: SPLIT REDISTRIBUIE dop: 2/2) | 3112836 | 128KB I 6 | 57498.43

e | —-»> CS5tore Scan on store_sales 1 | 3112836 | 1MB | € | 21810.25
(6 rows)

HEEEAEREI S3i25E .
KBNS RNEE#HThint, FhinthiIEIBFITLINT:

explain

select /*+ skew(tmp(a)) */ count(*)

from (select round(ss_list_price),ss_hdemo_sk
from store_sales_1)tmp(a,ss_hdemo_sk)
group by a;

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Adapter ] 16672 | ] 14 | 27771.82
2 -> Vector Streaming (type: GATHER) | 16872 | | 14 | 27771.82
3| —> Vector Streaming(type: LOCAL GATHER dop: 1/2) | 16872 | 32KE 1 14 | 26990.32
4 | - ector Hash Aggregate ] 16671 | 16MB ] 14 | 2€962.54%
5 | -> Vector Streaming(type: SPLIT REDISTRIBUTE dop: 2/2) || 66216 | 12BHB 1 14 | 26832.09
6 | -» Vector Hash Aggregate ] 66216 | 1eMB ] 14 | 2594%8.61
71 -> CS5tore Scan on store_sales_1 | 3112836 | 1MB 1 6 | 21810.25
(7 rows)

MitRIBTLAE S, XJHash AggitiTIiFEHMAWE, KA TWRaggsel, AKIIIE
THITESHREIEE, B TESHETE.
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tesh, FERBIZR, XMTFFEE, XIFERERRERRIZIE Thint, 40

explain

select /*+ skew(tmp(b)) */ count(*)

from (select round(ss_list_price) b,ss_hdemo_sk
from store_sales_1)tmp(a,ss_hdemo_sk)

group by a;

3.3.9.9 Hint B9EIR. MR GFE

Plan HintAYERSARIE TR £, ATLliBEEexplainskBEBE T .
HintFRUEBIRASZIMMETAIHIT, REFEER, ZERSRIEEOEEURES
IETAF . SFexplainiEa, hintg9EiREUwarningliEXER~ERE L, XFIE
explainiEa, £lAdebug1 KB HEERERES, KEFHPLANHINT,
hintRYEEIRD LA T REL:
o EBEEIR
EEMNRNFLW, SiRtE, BHREAUE.
f5Ign: hintx#E=x4E1=, leading hintagjoin hinti§E2MNERLLT, EEBhintkigE
xRE, —BRIIEXREIR, NIZEPLIEhintR98EHT, FRLALLE R B EIREImEAYER
Hr=aIhintB3 .
fgn:
leading((t1 t2)) nestloop(t1) rows(t1 t2 #10)
nestloop (t1)FEIEEEIR, NELIL#ET, ATBhintREZaiEfTAIleading((t1
t2))o
o BENEIR
- EAREFE, BES), ftleadingdjointhEIIZIR, HEIRIENEIR,
- scanhintPiJindexA~ZE, SIRIENXEIR.
- B4, NRFEERARE, B—BERMSI2RERNE, BEHENERS
FfEhint, hintEFEEN, TiEAFER, SEHNERFREINGZMEE,
e hintEE
@%ﬁ&hintigﬁﬁ)'ﬁ?@, REE— T hintER, Hehintiiek, SEHIg
o

-  hintEERHE, hintlyEERFZIER. FIal: nestloop(t1 t2)
nestloop(t1 t2),

- hint$ze24E, table list—#£AYhint, FEA—HEAIhint, hintA9Hs(GF
F—EhintGANHsE
fIa0: nestloop (t1 t2) hashjoin (t1 t2), NIEESEIEYTSE, LtAthashjoin
AYhint53, 7FE: nestloop(t1 t2)F0no mergejoin(t1 t2) A HsE,

ikl

leading hintRIZANERSHITIREE, H30: leading ((t1 t2 t3)) S3RAERL:
leading((t1 t2)) leading(((t1 t2) t3)), LEATUNERFEleading((t2 t1)), MIFEEH
xR, EEMNESHEER. (5 IBERIMEIhintESRIBEERINERIhntES, WG
BEFRNEENINRANInt, )

o  FHEERRFAFhintRRK
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FHEEHRAEMININtRRY, SEHRR. BEHNEFEHEPFESINTREEDN
= B#FE, FEEPRISIRABEA— P EELIEoind,
o JFIRBRTIFELH
- XJTFskew hintkiik, BRI THITEDHBETAVEN, FTLAShintZIp93EE,
AXFEFES AL, hinti§E.
e hint>RigfER
- 3EZ(EjoinfEAhashjoin hintggmergejoin hint,
-  FEE&E5|FEFERiIndexscan hintggindexonlyscan hint,

- BEREERSI LEREERMASERENNERSEER, 2FREEELR
=(FEAZES|, FLERindexscan hintggindexonlyscan hintiEA&=(ER,

- indexonlyscan RBEHIHLINRBERSIFIASER, BUIEEThint RS4K{E
328

- BPREEFEEEN, XERAEFEEERFMINREE, WINRBXE
FHRIRZENRZEARER, PLASERENAYleading, join, rows hint
BAMER, flan: 11 t2 t3%join, t1F0t2, R2ANGEHFEEESREMS, W3
AEHFER, leading(tl t3) ASAEER

- HpkstreamitXlBY, WNRFAIDHIISjoindliEE, WASLE R redistribute
itkl; WMRAE, BR—FHSHIIS5joindtERE, REgEmredistributefd
X, A&%Rkbroadcastiyitil, EEEMAININtUASIEER,

- WNRFHHEREIZF, NWblockname hintAE#{FH

- X3Fskew hint, hintREFERTEERT
" PR EHRITES S
" hintlEERFIABED R
" hintlEEMFHEEBEIREATE, XIFjoinfiitRIEEE.
" (RRMAEIGUCS B F XK

3.3.9.10 Plan Hint SCERBELZEA

AT LATPC-DSHRENIRNAYQ4RIER 1B I, #£1000X, 24DNIME £, 1-BAER
plan hinti#{TLPREMANIRE . RABIANT:

select avg(netpaid) from
(select c_last_name
,c_first_name

,5_store_name

,ca_state

,5_state

,i_color

Ji_current_price
,Ji_manager_id

,Ji_units

,i_size

,sum(ss_sales_price) netpaid
from store_sales
,store_returns

,store

Jitem

,customer
,customer_address

where ss_ticket_number = sr_ticket_number
and ss_item_sk = sr_item_sk
and ss_customer_sk = ¢_customer_sk
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and ss_item_sk = i_item_sk
and ss_store_sk = s_store_sk
and c_birth_country = upper(ca_country)
and s_zip = ca_zip

and s_market_id=7

group by c_last_name
,c_first_name

,5_store_name

,ca_state

,S_state

,i_color

Ji_current_price

i
,Ji_manager_id
i
i

Ji_units
Ji_size);

S Ky S S N— = N .
1. HEIRIEISEITIINT, Z=17A3E)110s:

id | operation | L-time | L-rows | E-rows |
1 | -» Row Rdapter | 110324.107 | 11 11
21 -> Vector Aggregate | 110324.093 | 11 11
3 - Vector Streaming (type: GATHER) | 110323.958 1 24 | 24 |
'y -> Vector Rggregate | [110179.302,110309.653] | 24 | 24 |
51 -> Vector Hash Aggregate | [110178.388,110308.515] | 47824 | 16656 |
61 -> Vector Streaming(type: REDISTRIBUTE) | [77616.177,96478.771] | 666834733 | 16664 |
71 -> Vector Hash Join (8§,22) | [81727.257,84728.519] | 666834733 | 16664 |
g1 -> Vector Streaming(type: REDISTRIBUTE} | [78770.520,82021.087] | 666834733 | 16664 |
91 -> WVector Hash Join (10,21) | [8B0&6.755,90701.860] | 666834733 | 16664 |

10 | -> Vector Streaming(type: BROADCAST) | [7940.962,21430.725] | 591882336 | 51360 ||

11 | -> Vector Hash Join (12,20) | [2419.995,5319.606] | 24661764 | 2140 ||

12 | -> Vector Streaming(type: REDISTRIBUTE) | [1750.448,4659.581] | 25258268 | 2241 |

13 | -> Vector Hash Join (14,18) | [15240.666,17159.616] | 25258268 | 2241 |

14 | -> Vector Hash Join (15,17) | [12112.913,13563.366] | 252564412 | 472070592 |

15 | -> Vector Partition Iterator | [11148.731,12473.230] | 2879987939 | 2879987999 |

16 | -> Partiticned CStore Scan on public.store_sales | [11097.921,12412.59§] | 2879987999 | 2879987999 |

17 | -> CStore Scan on public.store | [0.447,0.689] | 2064 | 2064 |

18 | -> Vector Partition Iterater | [296.805,319.014] | 287999764 | 287999764 |

158 | -> Partitioned CStore Scan on public.store_returns | [292.938,314.787] | 287999764 | 287939764 |

20 | -> CStore Scan on public.customer | [114.358,144.462] | 12000000 | 12000000 |

21 | -> CStore Scan on public.customer address | [38.426,56.753] | €§000000 | €000000 |

22 | -> CStore Scan on public.item | [3.160,5.026] | 300000 | 300000 |

(22 rows)

Zitkld, B10E&EFAFHbroadcastitieiRE, HTFHE11EEALETE 92140,
EESLPRITE™ SR . ERTHEEEERRETE13ER FITERMA, RBERE5E13
Ehashjoinh, {#Fstore_salesfd(ss_ticket_number, ss_item_sk)%Fstore_returnsfd
1(S?%tiCke’E_l’lUmber, sr_item_sk)ZUiTkEx, AT RSB ESEITETE
it o

2. {EAINTAIrows hintHTIRLE, RN, Z17A3E)318s:

select avg(netpaid) from
(select /*+rows(store_sales store_returns * 11270)*/ c_last_name ...

id | operation | A-time | A-rows | E-rows |
1 | -> Row Adapter | 318585.246 | 11 |
21 -» Vector Aggregate | 318585.232 | 11 |
3 -3 Vector Streaming (type: GATHER) | 318585.082 | 24 | |
4 -> WVector Aggregate | [318323.324,318489.290] | 24 | 1
5 -> Vector Hash Aggregate | [318320.813,318437.054] | 647824 | |
(] -> Vector Streaming(type: REDISTRIBUIE) | [288074.860,305601.698] | 666834733 | |
T -» Vector Hash Join (8,22) | [253642.468,315808.664] | 666834733 | ) |
B -> WVector Hash Join (9,18) | [250904.317,315684.018] || 666834733 | 8 |
g1 -»> Vector Streaming(type: REDISTRIBUIE) | [4552.500,310802.307] | 275042158 | 1471069383 |
1 -> Vector Hash Join (11,17) | [7658.951,14053.823] | 275042158 | 147108993 |
11 1 -> Vector Streaming(type: REDISTRIBUTE) | [3953.255,10264.943] | 287999764 | 154060900 |
121 -» Wector Hash Join (13,15) | [28196.188,32838.794] | 287999764 | 154080800 |
13 | -> Vector Partition Iterator | [11477.673,12324.583] | 2879987999 | 2879987999 |
141 -> Partitioned CStore Scan on public.store sales | [11411.382,12250.209] | 28799E7999 | 2879987999 |
15 | -> Vector Partition Iterator | [304.188,403.205] | 2B7999764 | 287999784 |
16 | -> Partitioned CStore Scan on public.store_returns | [299.838,398.255] | 287999764 | 287999764 |
171 -> CStore Scan on public.customer | [122.246,170.128] | 12000000 | 12000000 |
18 | -> Vector Streaming (type: REDISTRIBUTE) | [57.558,117.461] | 492915 | 146467 |
18| -» Vector Hash Join (20,21) | [45.554,96.238] | 482915 | 146467 |
20 | -> CStore Scan on public.customer address | [39.738,89.412)] | 8000000 | &000000 |
21 | -> CStore Scan on public.store | [0.361,1.095] | 2064 | 2064 |
22 | ~> Vector Streaming(type: BROARDCAST) | [48.988,91.170] | 7200000 | 7200000 |
23 | -> CStore Scan on public.item | [4.5086,6.602] | 300000 | 300000 |
(23 rows)

MERmSHA T, RERSE8Ehashjoinid €5 [}25592redistributelt BT ESE, H
FEE9EredistributeFH & B EIEME}, hashjoint2HIRERHATF 5 18FEredistributefz
RIS
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3. EILFRHUBEIE, customer_addressBIFNjoinFIRIARRMBEHB R, FERER
fTjoinE S LIERE IR, HdBcustomer_addressiEI&RfEH1Tjoin, {ERAENITAThint
HITRME, RIT, 1=17A3E116s:

select avg(netpaid) from

(select /*+rows(store_sales store_returns *11270)

leading((store_sales store_returns store item customer) customer_address)*/
c_last_name ...

id | operation | A-time | A-rows | E-rows |
1 | -» Row Rdapter | 118326.537 | 11 11
21 -> Vector Aggregate | 118326.530 | 11 11
3 -3 Vector Streaming (type: GATHER) | 116326.473 | 24 | 24 |
11 -> Vector Aggregate | [116157.161,116236.494] | 24 | 24 |
51 -> Vector Hash Rggregate | [116155.328,116233.948] | 647824 | 187770504 |
6| -> Vector Streaming(type: REDISTRIBUIE) | [B4103.951,102052.326] || 666834733 | 187770507 |
71 -> Vector Hash Join (&,10) | [23229.469,47484.697] | 6662834733 | 187770507 |
Ell —> Vector Streaming(type: REDISIRIEUIE) | [38.367,74.330] 1 €000000 | €000000 |
91 -> CStore Scan on public.customer_address | [69.877,121.460] | €000000 | €000000 |

10 | -> Vector Streaming{type: REDISTRIBUIE) | [17404.744,17567.550] | 24661764 | 24112908 |

11 1 -» Vector Hash Join (12,22) | [168123.627,16397.246] | 24661764 | 241123908 |
2 | -> Vecter Streaming(type: REDISTRIBUTE) | [15320.663,15741.646] | 25258268 | 25252751 |

13 | -> Wector Hash Join (14,21) | [14962.342,16375.458] | 25258268 | 25252751 |

14 1 -» Vector Hash Join (15,13) | [14448.031,15825.349] | 25258268 | 25252751 |

15 | -> Wector Hash Join (1§€,18) | [11439.959,12510.065] | 252564412 | 472070592 |

16 | -> Vector Partition Iterator | [10531.986,11536.213] | 2879987999 | 2879987999 |

17 1 -> Partitioned CStore Scan on public.store_sales | [10483.634,11474.844] | 2879987999 | 2879987999 |

18 1 -> CStore Scan on public.store | [0.347,0.483] | 2084 | 2084 |

19 | -> Wector Partition Iterator | [293.977,365.021] | 287999764 | 287999764 |

20 | -> Partitioned CS5tore Scan on public.store returns | [288.936,360.808] | 287999764 | 287999764 |

21 | -> CStore Scan on public.item | [3.109,5.245] | 300000 | 300000 |

22 -> C3tore Scan on public.customer | [113.871,141.791] | 12000000 | 12000000 |

(22 rows)

AWM EIEAREE T E6Bredistribute&EF , EEH—ESMAL,

4. BT &fg—RredistributeB &5}, FRLAREREK . ATERMF, FEGitemEk
MiEs/ajoin, HFitemZ&EjoinFFABEBITEURL o {ECXhintdN FFHHAIT, TN
T, =17ATE120s:

select avg(netpaid) from

(select /*+rows(store_sales store_returns *11270)

leading((customer_address (store_sales store_returns store customer) item))
c_last_name ...

id | operation | A-time | L-rows | E-rows |
1 | -> Row Adapter | 120377.258 | 11 11
2| -»> WVector Rggregate | 120377.245 | 11 11
3 -»> Vector Streaming (type: GATHER) | 120377.091 | 24 | 24 |
4 -> Vector Aggregate | [120184.884,120301.704] | 24 | 24 |
5| -> Vector Hash Rggregate | [120183.119,120297.845] | 647824 | 187770504 |
6 | -> Wector Streaming(type: REDISTRIBUTE) | [87775.682,106070.878 | 666834733 | 187770507 |
71 -» Vector Hash Join (8, 22) | [22323.764,49878.523) | 666834733 | 187770507 |
- -> Vector Hash Join (9,11) | [21129.236,45208.255] | 686334733 | 1B7770507 |
9| 5 Vector Streaming(cype: REDISTRIBUTE) | [37.859,75.412] | 6000000 | 6000000 |

10 | -> CStore Scan on public.customer_address | [74.798,114.449] | 6000000 | 6000000 |

11 | -» Vector Streaming(type: REDISIRIBUIE) | [15714.458,15824.928] | 24661764 | 24112908 |

12 | -> Vector Hash Jein (13,21) | [14637.516,14955.4684] | 24661784 | 24112909 |

13 | -> Vector Streaming(type: REDISTRIBUIE) | [13898.593,14333.200] | 25258268 | 25252751 |

14 | -> Vector Hash Join (15,19) | [14166.917,15378.244 | 25258268 | 25252751 |

15 | -» Vector Hash Join (16,18) | [11272.23%,12052.532) | 252564412 | 472070592 |

18 | -> Wector Partition Iterater | [10409.566,11127.981) | 2879987993 | 2879987993 |

17 | -> Partiticned CStore Scan on public.steore_sales | [10365.838,11077.601] | 2879987999 | 2879987999 |

18 | -> CStore Scan on public.store | [0.431,0.609] | 2064 | 2064 |

13 | -> Vector Partition Iterator | [343.780,408.254] | 287999764 | 287399764 |

20 | -» Partiticned CStore Scan on public.store_returns | [339.844,403.923] | 287999764 | 287999764 |

21 | -> CStore Scan on public.customer | [117.234,163.598] | 12000000 | 12000000 |

22 | -» Vector Streaming(type: BRORDCAST) | [44.571,130.129] | 7200000 | 7200000 |

23 | -> CStore Scan on public.item | [4.169,6.347] | 300000 | 300000 |

(23 rows)

Zit%PaTredistribute[@FHIEERER, FHFE22EitemZEM T broadcast, S5
customer_addressZzjoin[GHURFIFF R B #IBMRIE.

5. 04N & LEitemZf#fbroadcastighint, fE5customer_address joinBYZ&{i
redistribute ( tBATLAH TjoinZKredistributefiYhint ) , X0, =1TA318]105s:

select avg(netpaid) from

(select /*+rows(store_sales store_returns *11270)

leading((customer_address (store_sales store_returns store customer) item))
no broadcast(item)*/

c_last_name ...
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id | operation | A-time | A-rows | E-rows |
1 | -> Row Rdapter | 105854.957 | 11
2 -> Vector Aggregate | 105854.948 | 11
3 -> Vecter Streaming (type: GATHER) | 105854.825 | 24 |
4] -> Vector Aggregate | [105706.708,105776.135] | 24 |
5| -> Vector Hash Aggregate | [105705.061,105773.013] | 647824 || 18
5| - Vector Streaming(type: REDISTRIEUTE} | [70701.966,89973.672] | 666834733 || 18
71 -> Vector Hash Join (&,23) | [71759.500,79018.433] | 666834733 || 18
-] -> Vector Streaming(type: REDISTRIBUIE) | [89794.30 7269.178] | 666834733 | 18
9| -> Vector Hash Join (10,12) | [21443.307,46714.378] | 666834733 | 18
10 | -> Vector Streaming(type: REDISTRIBUTE) | [41.295,83.419] | 6000000 |
1 | -> C3tore Scan con public.customer_address | [70.405,166.072] | 6000000 |
12 | -> WVector Streaming(type: REDISTRIBUIE) | [15689.053,15788.475] | 24661764 | 24112909
13 | -> Vector Hash Join (14,22) | [14517.847,14712.929] | 24661764 | 2
14 | -> Vector Streaming(type: REDISTRIBUTE) | [13806.733,14089.770] | 25258268 | 2
15 | -> Vector Hash Join (16,20) | [13709.384,15095.449] | 25258268 | 2
16 | -> Vector Hash Join (17,19) | [10944.796,11827.285] | 252564412 | 472
17 1 -> Vector Partition Iterater | [10070.316,10884.728] | 2879987999 | 2879
8 | -> Partiticned CStore Scan on public.store sales | [10018.966,10828.990] | 2879987999 | 2879
19 | -> CS5tore Scan on public.store | [0.447,0.568] | 2064 |
20 | -> Vector Partition Iterator | [293.042,329.056] | 287999764 | 28
21 | -> Partitioned CStore Scan on public.store_returns | [288.631,324.782] | 287999764 | 28
22 | -> CStore Scan on public.customer | [113.735,138.235] | 12000000 | 1
23 | -> CStore Scan on public.item | [3.127,5.357] | 300000 |
(23 rows)

6.

ENRE—EERREEAgg, BTHEBRE . (FAEERNNnt, NGS5
:)jsst_agg_plan=3Eﬁ$&)§Aggﬁﬁt, RETRIANTERR, E17A3i894s, 5ThkiE

id | operation | Z-time | A-rows | E-rows |
1| -> Row Adapter | 84004.670 1 11 |
21 > Vector Aggregate | 24004.655 1 11 |
3 -> Vector Streaming (type: GATEER) | 94004.504 1 24 I
4] -> Vector Rggregate | [93833.832,93928.052] | 24 | |
51 -» Vector Hash Aggregate | [93832.460,93926.412] | §47824 | |
51 -> Vector Streaming(type: REDISTRIBUTE) | [93640.866,93787.939] | 647824 | |
71 -» Vector Hash Aggregate | [93687.544,93791.242] | §47824 | |
LN -> Vector Hash Join (3,24) | [70025.468,72773.161]1 | 666834733 | |
91 -> Vector Streaming(type: REDISTRIBUTE) | [62242.223,71275.972] | 666834733 | |
10 1 -» Vector Hash Join (11,13) | [21421.136,44830.306] | 666834733 | |
11 | -> Vector Streaming(type: REDISTRIBUTE) | [35.444,71.328] | 6000000 | |
12 | -> CStore Scan on public.customer address | [67.246,119.224] | 6000000 | 6000000 |
13 | -> Vector Streaming(type: REDISTRIBUTE) | [16089.853,16212.570] | 24661764 | 24112909 |
12 1 -> Vector Hash Join (15,23) | [14822.972,151828.942] | 24661764 | 24112909 |
15 | -> Vector Streaming{cype: REDISTRIBUTE) | [14061.867,14604.162] | 25253268 | 25252751 |
15 1| -» Vector Hash Join (17,21) | [13949.756,15492.311] | 25258268 | 25252751 |
17 1 -> Vector Hash Join (18,20) | [10935.742,12160.719] | 252564412 | 472070592 |
18 | -> Vector Fartivion Iterator | [10052.958,11194.962] | 2879987999 | 2879527939 |
19 | -» Partitioned CStore Scan on public.store sales | [10008.415,11143.984] | 2879987999 | 2879987999 |
20 | -> CStore Scan on public.store | [0.452,0.839] 1 2064 | 2064 |
21 | -> Vector Partition Iterator | [298.235,332.736] | 287999764 | 287999764 |
22 | -> FPartitioned CStore Scan on public.store_returns | [294.067,327.629] | 287998764 | 287999764 |
23 | -» CStere Scan on public.customer | [114.377,145.156] | 12000000 | 12000000 |
24 1 -> CStore Scan on public.item | [3.150,3.530] 1 300000 | 300000 |

=

an

REFTHERTES EMNE SN, TAEEHplan hintkiFZEEE 2 siHIEET
%o IXELATPCH-Q179f1, fEWEEdefault_statistics_targeti® B H-2FIHEEZ
&, IRIBLLFERAFIHEE RES K-

1. BRAGIHEE ( default_statistics_targetiZE 9100 ) AUIHRIEIT:

id | operation 1 A-time
| -> Row Rdapter I
1 ->» Vector Aggregate 1
1 ->» Vector Streaming (type: GATHER) 1
1 -> Vector Aggregate I I . 1
| -»> Vector Hash Join (2,.7) I ' 1
1 -» Vector Streaming(type: LOCAL GATHER dop: 1/4) I [ ’ 1
1 -> Vector Hash Aggregate I I B 1
1 -> Vector Streaming(type: SPLIT REDISTRIBUTE dop: </4) I L . 1
1 -> WVector Hash Join (10,12) I .- 1
1 -» WVector Partition Iterator I I . 1
1 -> Partitioned CStore Scan on tpchlOwx_col.lineitem [ . 1
1 -» Vector Hash Aggregate I P 1
1 -> Vector Streaming(type: SPLIT BROADCAST dop: </<) I T i 1
1 —» Vector Hash Aggregate I . 1
1 -»> WVector Partition Iterator I . 1
1 -> Partitioned CS3tore Scan on tpchlOwx _col.part | [ A 1
1 -> Vector Streaming(type: REDISTRIBUTE dop: 1/4) I I . 1
| -> Vector Hash Join (12,21) I ' 1
1 -> Vector Partition Iterator I v 1
1 -> Partitioned CS5tore 5can on tpchlOwx_col.lineitem I I . 1
1 -> Vector Streaming(type: SPLIT BROADCAST dop: /%) I L . 1
1 -> WVector Partition Iterator I I . 1
1 ->» Partitioned CStore Scan on tpchlOwx_col.part [ A 1

2.

TOWS)

FIHSETE ( default_statistics_targeti® & -2 ) AHRIAIT:
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|id 1 operation 1 A-time

| -> Row Adapter
1 -> Vector Aggregate

1 —-» Vector Streaming (type: GATHER)

1 -> Vector Streaming(type: LOCAL GATHER dop: 1/6)

1 -> Vector Aggregate

1 -> Vector Hash Join (7, )

1 -» Vector Streaming(type: LOCAL BRCADCAST dop: ©/6)

1 -»> Vector Hash Aggregate

1 -> Vector Streaming(type: SPLIT REDISTRIBUTE dop: #/4)

1 -> Vector Hash Join (171,13)

1 —-» Vector Partition Iterator

1 —-> Partitioned CStore Scan on tpchlOwx col.lineitem
1 -> Vector Hash Aggregate
I

I

I

I

I

I

I

I

I

I

I

e

-> Vector Streaming(type: SPLIT BROADCAST dop: &/6)
-> Vector Hash Aggregate
-> Vector Partition Iterator
—-> Partitioned CS5tore Scan on tpchlOwx col.part
-> Vector Hash Join (12,
-> Vector Streaming(type: SPLIT REDISTRIBUTE dop: 4/4)
—> Vector Partition Iterator
—-> Partitioned CStore Scan on tpchlOwx col.lineitem
-> Vector Streaming(type: LOCAL REDISTRIBUTE dop: &/6)
—-> Vector Partition Iterator
—-> Partitioned C5tore Scan on tpchlOwx col.part

OWS )

3. 2id3tk, SUHEREEEAlineitemFpartZEjoinAtstreamZ&EE i BroadCastZ &
HIRedistribute 53, BIAXHEAFTstreamBAIhintSKEAEEZIZ 50A91Hk, Flan:

select /*+ no redistribute (part lineitem) */

sum (1 extendedprice) ! as avg yearly
from
lineitem,
part
where
p_partkey = 1 partkey
and p brand = 'Brandf23’
and p container = 'MED BOX'
and 1 guantity < (
select
* avg(l quantity)
from
lineitem
where

1 partkey = p partkey
):

3.3.10 BRI HERIIEREE=

FRUGRT, HEEENRNERARESSEBEIMLRTR .. BEN TR

SET enable_fast_query_shipping = off;

CREATE TABLE t1(c1 VARCHAR, c2 VARCHAR);
CREATE INDEX on t1(c1);

EXPLAIN verbose SELECT * FROM t1 WHERE c1 = 10;

EAERRIHFATIHRIGI T :

QUERY PLAN
Streaming (type: GATHER) (cost=0.06..13.29 rows=1 width=&4)
Cutput: cl, c2
Node/=: R1ll datancdes
-> Seq Scan on public.tl (co=2t=0.00..13.20 rows=1 width=¢4)
Cutput: cl, c2
Distribute Eey: cl
Filter: ((tl.cl)::bigint = 10)

(7 rows)
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3.4 5Cf5ifE
3.4.1 226

ISR

C1RYEIESEE Rvarchar, HEEANTIRSM AT = 108, MARRERNAECIRIERS
bigintz&!, SHAIER:

o REGHTDNEHE, 1T AZIFFEDN LT,
o ITXIPABEFERIndex ScanFATFEEIE
XEEREEERIIERETR

LINE T HREREEE, SJLMSEXIHRISQLNE . T EENGS, RBGITESGE
FHEEE R Ovarcharsi, FERANT:
EXPLAIN verbose SELECT * FROM t1 WHERE c1 = 10:varchar;

QUERY PLAN

Streaming (type: GATHER) (cost=0.06..8.36 rows=1 width=64)
Cutput: cl, c2
Node/s: datanode2
-» Index Scan using tl cl idx on public.tl (cost=0.00..8.27 rows=1 width=64)
" oOutput: el, c2
Distribute Eey: cl
Index Cond: ((tl.cl)::text = '"10'::text)

{7 rows)

RN REENRBIFR B LR nT aE SRV EERZND, GaussDBEEH T— N guc option:
check_implicit_conversions, JHiZ2#/5, MFEOFTLEIMAIRIEEEEIHAVZERS]
5, EREEMMEBTIRS, NRAMES|FREERIEEAIZES FEEE, s
BT IREAFE IR REER . 2610 :

SET check_implicit_conversions = on;

SELECT * FROM t1 WHERE c1 = 10;

ERROR: There is no optional index path for index column: "t1"."c1".
Please check for potential performance problem.

(RERIY::
o  S¥check_implicit_conversions R IS ERT(ERYELIAS [EAVBERERIM, EIEEF
KEFEXFZSH (ZSHEAXA) .

o TE¥Scheck_implicit_conversionsfTHAY, wmEIHY&Fenable_fast_query_shipping2%#{,
BUBRTFE—SHER, TEEENEKEEIRBENSER,

o —NEMELIRIZOIReE Eseq scanfllindex scanZEZ N ATREMIEEIEFIE S X, BT
ERNERFEB X EHRRTIH I SAER, FELBMEER T RS FFHEIRERE,
AT EEE IIRERITITHRIPEREEEEA R -

el
EFEEIERIS R

RENIT:

CREATE TABLE t1 (a int, b int);
CREATE TABLE t2 (a int, b int);

HWiTa T ES:

SELECT * FROM t1, t2 WHERE t1.a = t2.b;
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NRKalFt1 2RI 5

CREATE TABLE t1 (a int, b int) DISTRIBUTE BY HASH (a);
CREATE TABLE t2 (a int, b int) DISTRIBUTE BY HASH (a);

NHITIHEIGFIE “Streaming” , SEDNZEHFEERABEEHIES, WE3-10FT

No

3-10 iEFEEERINHINESG (—)

gaussdb => explain select * from tl, t2 where tl.a = t2.b;

QUERY FLAN
Streaming (type: GATHER) (cost=. TOWS=. width=16)
Hode/s: All datanodes
->» Hash Join (cost= TOWS= width=14)
Hash Cond: (tl.a = t2.k)
->» Seqg Scan on tl (cost= TOWS= width=2)
->» Hash (cost= TOWS= width=2)
-» |Streaming (type: REDISTRIBUTE) | (cost=l rows=10 width=£)
Spawn on: All datanodes
-» Seq Scan on t2 (cost= rows=10 width=F}

(2 rows)

MEBaAEABIS T, BbIEA2AIS !

CREATE TABLE t1 (a int, b int) DISTRIBUTE BY HASH (a);
CREATE TABLE t2 (a int, b int) DISTRIBUTE BY HASH (b);

NHTFIHENEFREE “Streaming” , FHADNZEFENBEHIEE, NMEAEA
g, SNE3-11F7R,

3-1 EFESEINHIIEG (Z)

gaugsdh => explain select * from tl, t2 where tl.z = ti.b;

QUERY PLAN
Streaming (type: GATHER) {cost= rows= width=15)
HNode/3: All datancdes
-» Hash Jeoin (cost= rows= width=12)
Hash Cond: (tl.a = ti.Lk)
-» Seqg Scan on tl (cost= TOWsS= width==2)
-» Hash (cost= rows= width=E£)
-» 5Seqg Scan on t2 (cost= TOWS= width==2)
{7 rows)

3.4.2 E=fl: BIUESENERSI

Bl fEIR
BFERTER:

SELECT staff_id,first_name,last_name,employment_id,state_name,city
FROM staffs,sections,states,places

WHERE sections.section_name='Sales'

AND staffs.section_id = sections.section_id

AND sections.place_id = places.place_id

AND places.state_id = states.state_id

ORDER BY staff_id;
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Aot
FEIRACAT,

opezation

2B tI&places.place_

idfIstates.state_id&35|, HiTiHRIa0T:

A-rows | E-rows | Peak Memory | E-memory |

id |

1| -> Streaming (type: GATHER) 34 2 |212K8 1 |

21 ->» Ssert 34 | 2 | [30KB, 36KB] | 163 | [380,380]
a i -> Hash Join (4,5) ET 2 | [7K8, 7KB] ("} I

4 -> Seq Scan on hr.states 17 | 20 | [12KB, 12KB) B I

51 -> Hash 34 | 2 | [262KB, 294KB]| 16M3 | [284, 28
61 -> Streaming(type: REDISTRIBUTE) 34 2 | [65KB, 86KB) | W3 I

7 -> Hash Join (2,9) 341 2 | [8KB, 8KB) (1] I

8| -> Seq Scan on hr.staffs 107 | 20 | [19KB, 19KB) B |

91 -> Hash 2\ 4 | [292KB, 292KB]| 16MB I [124,12
10 | -> Streaming(type: BROADCAST) 2| 4 | [BSKB, BSKB] | 1B |

11 | -> Hash Jein (12,13) 1] 2 | [6KB, €KB] b} I

1z | -> Seq Scan on hr.places s | 20 |[14KB, 14KB] | 1B |

13 | -> Hash 1 1 | [259KB, 291KB]| 16MB 1 [92,32)
14 | -> streaming(type: R 13 1 1[84KB, B5KB) | 148 I

15 | -> Seq Scan on hr. 11 1 |[14KB, 14KB) | 1B I
(15 rows)

Predicate Information (identified by plan id)

3 --Hash Join (4,3)
Hash Cond: (states.state_id = places.state_id)
7 --Hash Join (8,9)
Hash Cond: (staffs.section_id = sections.section_id)
11 —-Hash Join {12,13)

Hash Cond: {places.place_id = sections.place_id)

15 eq Scan on hr.sections
r: ((sections.section_name)::text = 'Sales'::text)
Rows Removed by Filter: 26
(9 rows)|

i fEplaces.place_idFIstates.state_id%l 32721 5|, HITHEIAIT:

ia | operation 1 A-time | A-rows | E-xows | Peak Memory | E-memory | A-width | E-width | E-costs
11 -> stzeaming (type: GATHER) | S0.411 ] 34 2 | 21288 | ] 1o3s4 |
I > sort | 120.889,22.621] | 34 2 | [30KB, 36KB] | 16)B 1 [360,3801 1 354 |
~> Nested Loop (4,13) | [20.670,22.4901 | 34 2 | [5KB, SKB] | LB ] 1354 |
-> streaming(type: REDISIRIBUTE) | [20.669,21.852] | 34| 2 | [65KB, 86xB] | LB ] 1 ze8 |
-> Nested Loop (6,7) | [13.433,14.452] | 34 2 | [6KB, €KB] | 1B ] 1268 |
-> Seq Scan on hr.staffs | [0.027,0.032] 1 107 | 20 | [19KB, 19KB] | LB ] I 0 |
-> Materia, | [13.237,14.2301 | 109 | 4 | [10KB, 10KB] | 16¥B 1 (24,1241 |
-> Streaming (type: BROADCAST) | [13.150,14.137] | 2| 4| [05KB, 8SKB] | LB ] ] 1
-> Nested Loop (10,12) | [5.784,6.822] | 1 2 | [3%B, 3KB] | DM ] 1102 |
-> Streaming(type: REDISTRIBUTE) | [5.762,6.6751 | 1 1| [84KB, 85KB] | LB ] l 1
-> seq Scan on hr.sections | [0.019,0.020] | 11 1| [14K8, 14KB] | 1B ] 1 [
-> Index Scan using loc_id pk on hr.places | [0.091,0.091] | 1) 2 | [24K8, 24KB] | LB ] 1 1
~> Index Scan using state_c_id_pk on hr.states | [0.352,0.352] | 34 2 | [238B, 23KB] | DB ] 1 1

(13 xows)

Predicate Information (identified by plan id)

5 --Nested Loop (6,7)
Join Filter:
Rows Removed by Join Filter: 73

11 --Seg Scan on hr.sections

Filter:

Rows Removed by Filter: 26

ions.place_id)
13 --Index Scan using state_c_id_pk on hr.states
Indsx Cond: (states.state_id = places.state_id)

(10 rows)

(sections.section_id = staffs.section_id)

ections.section_name)::text = 'Sales’s:text)

3.4.3 S21: 100 JOIN BUEZSRM

UL 3100 S
SELECT
FROM

( ( SELECT
STARTTIME STTIME,

SUM(NVL(PAGE_DELAY_MSEL,0)) PAGE_DELAY_MSEL,
SUM(NVL(PAGE_SUCCEED_TIMES,0)) PAGE_SUCCEED_TIMES,
SUM(NVL(FST_PAGE_REQ_NUM,0)) FST_PAGE_REQ NUM,
SUM(NVL(PAGE_AVG_SIZE,0)) PAGE_AVG_SIZE,
SUM(NVL(FST_PAGE_ACK_NUM,0)) FST_PAGE_ACK_NUM,
SUM(NVL(DATATRANS_DW_DURATION,0)) DATATRANS_DW_DURATION,
SUM(NVL(PAGE_SR_DELAY_MSEL,0)) PAGE_SR_DELAY_MSEL

FROM
PS.SDR_WEB_BSCRNC_1DAY SDR
INNER JOIN (SELECT
BSCRNC_ID,
BSCRNC_NAME,
ACCESS_TYPE,
ACCESS_TYPE_ID
FROM
nethouse.DIM_LOC_BSCRNC
GROUP BY
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BSCRNC_ID,

BSCRNC_NAME,

ACCESS_TYPE,

ACCESS_TYPE_ID) DIM
ON SDR.BSCRNC_ID = DIM.BSCRNC_ID
AND DIM.ACCESS_TYPE_ID IN (0,1,2)
INNER JOIN nethouse.DIM_RAT_MAPPING RAT
ON (RAT.RAT = SDR.RAT)
WHERE
( (STARTTIME >= 1461340800
AND STARTTIME < 1461427200) )
AND RATACCESS_TYPE_ID IN (0,1,2)
--and SDR.BSCRNC_ID is not null
GROUP BY
STTIME) ) ;

AT RN E3-12F 7R

3-12 40 JOIN FIE=L44 (—)

0
0 roumy

1. SFHITIHRIES-12805, FIRFESHENERFERNRE .

opsration A-eim | A-rous

2. ZFXIOING, HFFEPS.SDR_WEB_BSCRNC_1DAYAJIOINT “BSCRNC_ID” 7F7E

KETMH, JOINMEEE,

FEWNAEET P FIRINOINTIRIAE=HIET, (EUEaNETIN R

SELECT

FROM
( ( SELECT
STARTTIME STTIME,

SUM(NVL(PAGE_DELAY_MSEL,0)) PAGE_DELAY_MSEL,
SUM(NVL(PAGE_SUCCEED_TIMES,0)) PAGE_SUCCEED_TIMES,
SUM(NVL(FST_PAGE_REQ_NUM,0)) FST_PAGE_REQ NUM,
SUM(NVL(PAGE_AVG_SIZE,0)) PAGE_AVG_SIZE,
SUM(NVL(FST_PAGE_ACK_NUM,0)) FST_PAGE_ACK_NUM,
SUM(NVL(DATATRANS_DW_DURATION,0)) DATATRANS_DW_DURATION,
SUM(NVL(PAGE_SR_DELAY_MSEL,0)) PAGE_SR_DELAY_MSEL

FROM
PS.SDR_WEB_BSCRNC_1DAY SDR
INNER JOIN (SELECT
BSCRNC_ID,
BSCRNC_NAME,
ACCESS_TYPE,
ACCESS_TYPE_ID
FROM
nethouse.DIM_LOC_BSCRNC
GROUP BY
BSCRNC_ID,
BSCRNC_NAME,
ACCESS_TYPE,
ACCESS_TYPE_ID) DIM
ON SDR.BSCRNC_ID = DIM.BSCRNC_ID
AND DIM.ACCESS_TYPE_ID IN (0,1,2)

INNER JOIN nethouse.DIM_RAT_MAPPING RAT

ON (RAT.RAT = SDR.RAT)

WHERE

( (STARTTIME >= 1461340800
AND STARTTIME < 1461427200) )
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AND RATACCESS_TYPE_ID IN (0,1,2)
and SDR.BSCRNC_ID is not null
GROUP BY

STTIME ) ) A;

HATIHRUANE3-13F7R

B 3-13 &0 JOIN FIFE=E4E (Z)

id E-rows | Peak Memory | E-memory | A-vwidth |E-width| E-costs

- Ro 1
75, 78]
[75,78]
[16,16]

[19,19]
[48, 48]

2
&

et

3.4.4 =B (EHEF TH#E

RiEA

EmRIEsEines, KRMEHR ARSI EIERZCNIREMwindow agg, HEISHAT
BIE95%A £, RAZRREARERDIA. ARENZZRNERE: BRIID5IK

sum{EA—PFEIR, SNEXNTIIRIFIERMEMtrunc, AEHEF.
REHMUN TR

CREATE TABLE public.test(imsi int,L4_DW_THROUGHPUT int,L4_UL_THROUGHPUT int)
with (orientation = column) DISTRIBUTE BY hash(imsi);

EIEESW N R:

SELECT COUNT(1) over() AS DATACNT,

IMSI AS IMSI_IMSI,

CAST(TRUNC(((SUM(L4_UL_THROUGHPUT) + SUM(L4_DW_THROUGHPUT))), 0) AS
DECIMAL(20)) AS TOTAL_VOLOME_KPIID

FROM public.test AS test

GROUP BY IMSI

order by TOTAL_VOLOME_KPIID DESC;

AT

Row Adapter (cost=10.70..10.70 rows=10 width=12)
-> Vector Sort (cost=10.68..10.70 rows=10 width=12)
Sort Key: ((trunc((((sum(l4_ul_throughput)) + (sum(l4_dw_throughput)))):numeric,
0))::numeric(20,0))
-> Vector WindowAgg (cost=10.09..10.51 rows=10 width=12)
-> Vector Streaming (type: GATHER) (cost=242.04..246.84 rows=240 width=12)
Node/s: All datanodes
-> Vector Hash Aggregate (cost=10.09..10.29 rows=10 width=12)
Group By Key: imsi
-> CStore Scan on test (cost=0.00..10.01 rows=10 width=12)

BJLABZIwindow aggflsortEERECNIFHIT, FEITIEE™E,

ot
BREEOREHTEN.

SELECT COUNT(1) over() AS DATACNT, IMSI_IMSI, TOTAL_VOLOME_KPIID
FROM (SELECT IMSI AS IMSI_IMSI,
CAST(TRUNC(((SUM(L4_UL_THROUGHPUT) + SUM(L4_DW_THROUGHPUT))),
0) AS DECIMAL(20)) AS TOTAL_VOLOME_KPIID

FROM public.test AS test
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3.4.5 Z=f5l:
SR 1

GROUP BY IMSI
ORDER BY TOTAL_VOLOME_KPIID DESC);

BtruncBIIRIFEA— D FEE, AREFEININEMwindow agg, XHEFHEEFR
AILATHEY , HATHHRIANT:

Row Adapter (cost=10.70..10.70 rows=10 width=24)
-> Vector WindowAgg (cost=10.45..10.70 rows=10 width=24)
-> Vector Streaming (type: GATHER) (cost=250.83..253.83 rows=240 width=24)
Node/s: All datanodes
-> Vector Sort (cost=10.45..10.48 rows=10 width=12)
Sort Key: ((trunc(((sum(test.l4_ul_throughput) + sum(test.l4_dw_throughput)))::numeric,
0))::numeric(20,0))
-> Vector Hash Aggregate (cost=10.09..10.29 rows=10 width=12)
Group By Key: test.imsi
-> CStore Scan on test (cost=0.00..10.01 rows=10 width=12)

ZHSQLAE, HEESE120s1SFEI7s, HhLEEIES.
12 & cost_param XSEIEREMIL

cost_paramfdbit0O(set cost_param=1)ER10F, TR FTREARER (=) £EERE
AOEERRAERE—M RS, WA EEREE (M MERNERZEERE ) fEES
ENER . FTEEIENEIFRcost_paramAgbito 1 BTRIELITE . LBTRACSER
cost_param & 1AH0RTHIEER, BONEREMAIIKEAT

i EERERRjoINET, FHEjoinFHATEEjoinfEREP AT HAILLER,
REHUN TR

CREATE TABLE LINEITEM

(

L_ORDERKEY BIGINT NOT NULL

, L_PARTKEY BIGINT NOT NULL

, L_.SUPPKEY BIGINT NOT NULL

, L_LINENUMBER BIGINT NOT NULL

, L_QUANTITY DECIMAL(15,2) NOT NULL

, L_EXTENDEDPRICE DECIMAL(15,2) NOT NULL
, L_DISCOUNT DECIMAL(15,2) NOT NULL

, L_TAX DECIMAL(15,2) NOT NULL

, L_RETURNFLAG CHAR(1) NOT NULL

, L_LINESTATUS CHAR(1) NOT NULL

, L_SHIPDATE DATE NOT NULL

, L_COMMITDATE DATE NOT NULL

, L_RECEIPTDATE DATE NOT NULL

, L_SHIPINSTRUCT CHAR(25) NOT NULL

, L_SHIPMODE CHAR(10) NOT NULL

, L_COMMENT VARCHAR(44) NOT NULL

) with (orientation = column, COMPRESSION = MIDDLE) distribute by hash(L_ORDERKEY);

CREATE TABLE ORDERS

(

O_ORDERKEY BIGINT NOT NULL

, O_CUSTKEY BIGINT NOT NULL

, O_ORDERSTATUS CHAR(1) NOT NULL

, O_TOTALPRICE DECIMAL(15,2) NOT NULL
, O_ORDERDATE DATE NOT NULL

, O_ORDERPRIORITY CHAR(15) NOT NULL
, O_CLERK CHAR(15) NOT NULL

, O_SHIPPRIORITY BIGINT NOT NULL

, O_COMMENT VARCHAR(79) NOT NULL
Jwith (orientation = column, COMPRESSION = MIDDLE) distribute by hash(O_ORDERKEY);

EEEDW AR
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explain verbose select

count(*) as numwait

from

lineitem L1,

orders

where

o_orderkey = l1.l_orderkey

and o_orderstatus = 'F'

and [1.l_receiptdate > l1.l_commitdate
and not exists (

select

from

lineitem (3

where

13._orderkey = l1.l_orderkey

and 13.1_suppkey <> [1.l_suppkey

and (3.l_receiptdate > |3.l_commitdate
)

order by

numwait desc;

PTG TFERrR: (verboseZ4 T, Fhrigdistinctd, Fcost off/oniz=Hl,
hashjoin{T B RASMEAIdistinct{h{E, BfthiThAT)

id | operation | E-rows | E-distinct | E-width | E-costs
B T e o o o
1 | -> Row ARdapter | 1| | 2 | 39.38
2 -> Vector Sort | 11 | 2 | 39.36
31 -» TWVector Ahggregate | 11 | 2 | 39.34
4] -» Vector Streaming (type: GATHER) | 2| | 2 | 39.34
5 -» TVector RAggregate | 2| | 2 | 39.25
6 | -> Vector Hash Znti Join {7, 10) | 21 4, 5 | 0| 39.24
7 -» TVector Hash Join (&,9) | 2| 200, 1 | 16 | 26.12
g1 -»> CStore Scan on public.lipnsitem 11 | 71 | 16 | 13.05
9| -» (S5tore Scan on public.orders | 11 | g | 13.05
10 | -»> CStore Scan on public.lingitem 13 | T 1 | 16 | 13.05

{10 rows)

A H 1

A& AlineitemZERIEZAIANt Join, H{FEFcost_paramfgbit0I0RT, {HE ANt
JoinRYTHE LR TEIEERK, SHEAMRE T, IJLUBZIRE ost_paramAJbit0
ART, fEAnti JoinfUTHLEE &M, MNMiESEatEE. MABERIHATIHRIZNT:

id | operation | E-rows |E-memory | E-width | E-costs
1| - RowAdapter | 1 | | o | 9104892.379
2] -> Vector Sort [ T | o |9104892.379
3 -> Vector Aggregate | 1 | | o | 9104892.358
4 -> Vector Streaming (type: GATHER) | 48 | | 0 | 9104892.35 8
5] -> Vector Aggregate | 48 | 1MB | o | 9104890.82 5
6| -> Vector Hash Join (7.12) | 2526630903 | 929MB | o | 8973295.454
7| -> Vector Hash Anti Join (8. 10) | 1999996587 |3178MB | 8 | 7198231.14
8| -> Vector Partition Iterator | 1999996587 | 1MB | 16 | 3000158.25
9| -> Partitioned CStore Scan on public.lineitem 11 | 1999996587 | 1MB | 16 | 3000158.25 1
10] -> Vector Partition Iterator | 1999996587 | 1MB | 16 | 3000158.25
11| -> Partitioned CStore Scan on public.lineitem 13 | 1999996587 | 1MB | 16 | 3000158.25
12| -> Vector Partition Iterator | 730839014 | 1MB | 8 | 589611.00
13| -> Partitioned CStore Scan on public.orders | 730839014 | 1MB | 8 | 589611.00

(13 rows)
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Z=HIEZE GaussDB
BPiEm

3 MRERIL

IR 2

Ycost_paramfibit1(set cost_param=2) A18F, FTRKZSMNiD

ekt (Filter ) A9

=AY, ERERIRWEARDRIEER, MIFRERR, WHEETIREMERITIZEXEX
MEESRREEEINEN . TEEIEAIEIFZEcost_paramAdbit1 A 1RIRILMITS

REEKIIN TR

CREATE TABLE NATION
(

N_NATIONKEY INT NOT NULL
, N_.NAME  CHAR(25) NOT NULL
, N_REGIONKEY INT NOT NULL
, N.COMMENT VARCHAR(152)
) distribute by replication;
CREATE TABLE SUPPLIER
(

S_SUPPKEY BIGINT NOT NULL
,S_.NAME  CHAR(25) NOT NULL
, S_.ADDRESS VARCHAR(40) NOT NULL
, S_NATIONKEY INT NOT NULL
,S_.PHONE CHAR(15) NOT NULL
, S_.ACCTBAL DECIMAL(15,2) NOT NULL
, S_COMMENT VARCHAR(101) NOT NULL
) distribute by hash(S_SUPPKEY);
CREATE TABLE PARTSUPP

PS_PARTKEY BIGINT NOT NULL
, PS_SUPPKEY BIGINT NOT NULL
, PS_AVAILQTY BIGINT NOT NULL
, PS_SUPPLYCOST DECIMAL(15,2)NOT NULL
, PS_.COMMENT VARCHAR(199) NOT NULL
)distribute by hash(PS_PARTKEY);

EIEEDW T AR:

set cost_param=2;

explain verbose select
nation,

sum(amount) as sum_profit
from

(

select

n_name as nation,

|_extendedprice * (1 - L_discount) - ps_supplycost * |_quantity as amount

from

supplier,

lineitem,

partsupp,

nation

where

s_suppkey = |_suppkey

and ps_suppkey = |_suppkey
and ps_partkey = |_partkey
and s_nationkey = n_nationkey
) as profit

group by nation

order by nation;

Hcost_paramfibit1 908, HATiHXIEN FEIFAR:
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Z=HIEZE GaussDB
BPiErm 3 MEEAMN

id | operation | E-rows | E-distinct | E-width | E-costs
11| -» Sort | 11 | 208 | 81.52
2| -» Hashlggregate | 11 | 208 | 61.51
31 -» Streaming (type: GATHER) | 21 | 208 | 61.51
4| -» Hashlggregate | 2| | 208 | 61.38
51 -» Hash Join (&,7) | 2| 20, 15 | 176 | &€1.33
& | -> §eg Scan on public.nation | 40 | | 108 | 20.20
71 -» Hash | 21 | 76 | 41.04
g | -> Hash Join (9,16) | 2| 10, 13 | 76 | 41.04
| -> Streaming(type: BREDISTRIBUIE) | 21 | g8 | 27.73

10 | -> Hash Join (11,14) | 2| 10, 13 | 28 | 27.62

11 | -» Streaming(type: REDISTRIBUIE) | 20 | | 70 1 14.1%8

12 | -»> FRow Adapter | 21 | | 70 1 13.01

13 | -> C(Store Scan on public.lineitem | 20 | | 70 1 13.01

14 | -» Hash | 21 | | 34 ] 13.13

15 | -> 5Feg Scan on public.parLsupR | 20 | | 34 ] 13.13

16 | -» Hash | 21 | | 12 | 13.13

17 | -> Seq Scan on public.supplier | 20 | | 12 | 13.13

{17 rows)

(A1 2

ELA LGS, supplier. lineitem. partsupp==ZfifhashjoinfIEA
(lineitem.l_suppkey = supplier.s_suppkey) AND (lineitem.|_partkey =
partsupp.ps_partkey), ltthashjoinZZ{4RZEER NI IESRM, XEi— P B SHHaY
lineitem.|_suppkeyF1[F— M iEEEFAIlineitem.|_partkey[@ AlineitemZ&AIFES! ,
XFFNFERIBRAIKIERR ., EXFER, GEhashjoinSFANEIEZRRT, ANRE
Flcost_paramfbit1/908Y, SERREASANDHIR MIIERMD BT ERI2 MERRAVE
tH3RKSEIhashjoinZHFRNIRIESR, SHEITHGE N ER, ERMRERE . FILIE
Hcost_paramiybit1 918Y, EERHR/IRIERRIEANSIRERLETHLRER, &
1MRERYF, MABERITRIGN FEFRR:

id | operation | E-rows | E-distinct | E-width | E-costs
1] -> Sort | 10 | | 208 | 84.42
21 -»> Hashhggregate | 10 | | 208 | 64.23
31 -»> Streaming (type: GATHER) | 20 | | 208 | 64.23
4 | -> Hashhggregate | 20 | | 208 | 62.71
51 -» Hash Join (&,7) | 20 | 20, 10 | 176 | &2.46
& | -> §eg Scan on public.nation | 40 | | 108 | 20.20
71 -> Hash | 20 | | 76 | 41.97
8 | -> Hash Join (9,16) | 20 | 10, 13 | 76 | 41.97
| -» Streaming(type: REDISTRIBUIE) | 20 | | g2 | 28.54
10 | -> Hash Join (11,14) | 20 | 10, 13 | 82 | 27.63
11 | -» Streaming(type: REDISTRIBUIE) | 20 | | 70 1 14.1%
12 | -»> Row Rdapter | 21 | | 70 | 13.01
13 | -» C5tore Scan on public.lineitem | 20 | | 70 | 13.01
14 | -» Hash | 21 | | 12 | 13.13
15 | -» §Sgg Scan on public.supplier | 20 | | 12 | 13.13
16 | -» Hash | 21 | | 34 ] 13.13
17 | -» §eqg Scan on public.parLaupR | 20 | | 34| 13.13
{17 rows)
[ | N
3.4.6 E/f: FHEDHEE
. ) — [} a
B R
S s EE e -
E B RNHISFZPEXPLAIN ANALYZEF B FER:
id opezation I A-time | A-rows | E-zovs | FPeak Hemory | E-memeory | dth | E-wideh | E-costs
10 - | s4138.404 I 0| ems1z | zezKm | | |73 | 102576573.63
£l | [93259.538,93430.438] | 310 | 670812 | [1108KE, 1108KE) | s 1 I 73 | 102534641.63
31 | [59259.507,93430.500) | 310 | 670832 | [2091KB, 2093KB) | W3 | | 73 | 1025046%1.63
4 | [8321z.430,03419.966] | 310 | 670812 | [7XB, 7KB] | ne | | 73 | 102533776.75
50 | [93212.425,93419.580] | 310 | 670812 | [145KB, 197KB] I 168 | [es,es] | 45 | 102533645.74
6| | [93212.374,93419.924] | 5586 | 670934 | [2091KB, 2093KB] | 1D | | 45 | 102533305.05
71 T 26572908, 933ITILH | | 5586 | 670934 | [20KB, 20KE} e 1 | 45 | 102s32655.39
8| _riskrate_setting | [4H.BES,2940. 983} | 77252027 | 78594218 | [812KB, 903KE] | 1B 1 | 56 | 275264.71
E | [2291.418,2713.381] || 85362491 | B536241 | [1031KB, 97603KB]| 1eM3 | L15,48) | 46 | S0870.88
10 > Streanming(type: REDISTRIBUTE) | (210.226,2617.195] || 8s36z41 | 8536241 | [091KB, ZO93KB) | B | | 45 | sosTo.ss
i1 ~-> Seq Scan on temp_calc_emprate0ildl b | [86.790,141.293) | 8536241 | 8536241 | [16KB, 16KB) I ne 1 I 46 | 11564.79
(11 rous)
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Z=HIEZE GaussDB
BPiErm

3 MRERIL

Aot

3.4.7 Z41:

MRigA

A

MHITEE LELRBAFRRIRTLAE i Hashloin @M RIBYEsERE= , FFEM
HashloinBYH{THTIE){5 /2. [2657.406,93339.924] (UERIEF & MiES I SQLIATTITEY
###), LrlLAFHHashloinfEARERIDN EFAEFERNITERF .

B3 EMemory Information (W1 FE) FETLABL SN T R BIREFER R HEERS
ERmF

Memory Information (identified by plan id)

Coordinator:
Query Peak Memory: 4MEB
Datanode:

Max Query Peak Memory: 115ME

Hin Cuery FPeak Memory: Z4ME

1z —--Hash
Max Bucket=s: 131072 Max EBatches: 1 Max Mewory Usage: 91857kE
Min Bucket=s: 131072 Min Batches: 1 MNin Memory Usage: 0OkB

8 rows)

HIARFMFAERA T L SQLIEAIFER AT ERTEMR . H—FEm[HashloinEFaY
TESHTAMSeq Scan on s_riskrate_settingtB fF7EAR =B AT E R}
[38.885,2940.983] , 1RIEScanfIE XHENLL IR BERIRAIRIRETE T &
s_riskrate_setting&ERI D IR . SEPRDHTZ IEFASCAINZS_riskrate_settingfZz7E™
BHIEIEMR . B2 EMHREMN4sIEF/I50s,

RS XE

T ESSQLERIEIS, MaEMImEdwckRIScan k.,

zussdb =f explain performsnce select zqdn, count(l) from dwcjk where cirq = '3015-05-02 00:00:00° group by zqdh;

id | operation 1 A-vime | B-zows | E-rows | Peak Memory | E-memery | dth | E-width | E-co:

) 12 | 1988 [ ] ] 17711086,
2 12 | 2108 I ] ] 1771106,
s 2 | [2315KB, 2915KB] |  16MD | (16,161 1128517
el 12 | (297KB, 247KB] | WG ] | 1128518.09
5 | 12 | [2297KB. 2297KBl | 16MB (8 Ui 7 |128517.80
61 0 | 1623137 | [786KB, 786KB] | 1B ] ] 1 120402.00
£ e

M S EFAREIE (TEcjrq=FER b)) BIERERIREFE, FEaoXERINFIE. EFFL
dwoikERIFREN : FERrq AP XE. XAERBREAEN D XFEdwcjk_part, 1EXE
SERINT, HEERFHE1E,

2aussdd ¢ explain performance select zqdh, count(l) from dwcjk_part where cirq = '2015-05-02 00:00:00' Group by zqdh:
1d | operacio n A-time ~rows | E-rows |  Peak Memory E-mea: | E-width | E
1] -> Row sa | 16 | 198 1 I I
21 - se | 142 1 ] |
3 55 | 2| (291683, 3] | 188 | (16,161 |
I 40 | 49 | ue | |
5 340 | 14 | [2297KB, 2297KBI | 6B | l1e18]
61 0000 | 1692000 | [312BYTE, 312BYTE] | 1B ] |
7 0000 | 1691000 | [735KB, 735KB] I e ] i
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=HUEZE GaussDB

PR

4 SRS

4 PREE

TR

4.1 SIZRIPFHZUER GaussDB

MR EHEEXEFTABRIGaussDBIFH THEMAINIREIE, ErILAERSK—SDIAIER
5% (Identity and Access Management, &FRIAM ) , @iZIAM, &aJLA:

o IRIBEWAINSEZAER, EERENRKSH, LRI HREIREERR IR T eIE
IAMAR, iItRTHRER—REEIE, FEMRGaussDBEIR

o RIBEVWAFRYEREE, REFERIHIANIR, LUXEIBRZERINRIEE .

o BGaussDBRBEHEIBLEL . SHHIEMENZKSHERIRS, XEMKSEL
ARSI LRIEN R Tz .

MRENTWSELEHEEER, FTHEEZUEMIAIAMAR, ERILBEAS

T3, AEINEERGaussDBIRSZHEEINEE.

RETHENENBPERNGE, BIERENEL-1Fx.

AFAPEIBINZAT, S5 T RAPERLIFIINGaussDBRAMN, FESTRER
HHTIERE . GaussDBSTSHIRGHNR, BEI): RAEN . BEEEGaussDBY
SNOEEIRSEIEN, IAMSTSIRE AT SIS S TAURERS .

SRR 01 (2024-02-29) WIS © AT BRABRAT 103


https://support.huaweicloud.com/usermanual-iam/iam_01_0001.html
https://support.huaweicloud.com/usermanual-iam/iam_01_0001.html
https://support.huaweicloud.com/productdesc-gaussdb/gaussdb_01_057.html
https://support.huaweicloud.com/usermanual-permissions/iam_01_0001.html

=HUEZE GaussDB
=z =] 4 SRS

Bz
4-1 5PN GaussDB fRiiE
Fro&a

¥

BIERPEFHEN

BIEAR

FPES5TERR

r

]

1. SIZERPEFRIN

FEIAMIZFIGEIERFE, FHEFXRBEUEERIZNIR “GaussDB
ReadOnlyAccess” .

2. CIERPHIARBREA
FIAMIZFIGRIZAR, FPREIMANFEZIAEFE.
3. FAPERFWIENR

MRIZNARPERESS, VHRERINKIE, GIER:

- 1 “IRSBIIER" hiER=EIERE GaussDB, #HAGaussDBERE, EAMS
AntZi%EiEGaussDB > SLEIEIE, PHA LA “WIHEESA)” , =il
HIREA, MRFEWE (FRIZHEIIRNE & GaussDB
ReadOnlyAccess ) , &7 “GaussDB ReadOnlyAccess” BE -

- 1E “BRSBIIRT IEERMRTEURRE GaussDBI (RIRHRIRINE S

GaussDB ReadOnlyAccess ) BfE—ARSS, BIRTMNRATE, F = “GaussDB
ReadOnlyAccess” B4,

4.2 HEX KRR

INRAFMEAIGaussDBINR, FigBIEANZINER, FJLICIZBEN K. BEX
SREEHR R LUZMINAYIEAIR ( Action ) 152 MUEREE R ISR o

BRISZFLA TR e B E SRR :

o AN MELIEBENRE: THETRREEE, HUMIIESIEIEERR
5. BE. BR. FMEFRIBRE, JBEIEMRE .

o JSONWIEICBZBEEMNRE: JLMEEERBRIRG, RIEEAFERIRIERIZA
B, AL ERAEREEARSISONISIRIREAS .
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=HUEZE GaussDB

FBFisE 4 RIRETE
Bt EEESN: SIBEENREE . AENENBEBIGaussDBEE X RIEHF
B,
B M SREgHAI
o N ENBFEIEGaussDBLH
{
"Version": "1.1",
"Statement": [{
"Effect": "Allow",
"Action": ["gaussdb:instance:create"]
H
}

o f2: 1EAFFMIFRGaussDBILA

EERIEEERNESHEHMIRIEER, SNEEXRMER. BPHEIETFIISREE
B, —/MESURAYERBINRERTFEAlowF1Deny, ME{EDeny{ftst.
WNERIFLE IS GaussDB FullAccessHIRF RS, (BERFEAFHBGaussDB
FullAccessHiE X HIMIFRGaussDBIEBIRUR,, AT LABIE—SIELMG =IRZHIE
ENERE, AEREANEGaussDB FullAccessiIE4EERIE TR, 1RIEDeny{fi5t
RN, WEEFALARYGaussDBIEFIITER 7 MIPRGaussDBSLFISMNIFRBIRIE . 3B

BRI :
{

"Version": "1.1",
"Statement": [{

"Action": ["gaussdb:instance:delete"],

"Effect": "Deny"
H
}
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=HUEZE GaussDB
BPFPigE 5 1SR

rp
Hit
I}

5.1 SLRIEEES

Biria=
EBERIEASEE, MBS ‘BF/8R7 LORITEE, ERTIEEE,
(1 #58R
RN BOSEHIEARSIFEE
BITRER “IER” 3 “BE” HLHIA AT

NE BN ES
ST SREWSHE

S mrempsasran Y, ERKEHEE.

W3 EREALASE — , $E CHIEE > SHIRE GaussDB” . MASHIRE
GaussDB{EETNH .

$RA £ “LOIEE TE, EEERA, BE BE SR “EE > 557

et LASREH BAREGIRTR, #)\*WJE’J ‘EAMERT WE, & UHEERT RIRAY
BRI 4, B SR

WS MNGETE, WEARTEE.
s

SRR 01 (2024-02-29) WIS © AT BRABRAT 106


https://console.huaweicloud.com

=HUEZE GaussDB
HPFPigE 5 1SR

5.2 IRFLHIHE R EHR

BEES
GaussDBIRSS IR RLAISE N AL (B8/88 ) L. m$ﬁ%fﬁﬁmhm,
BERIERAAENREAI SRR AT T AR, SEEmXLRE
MER, SERBRESE.
(00 88
o EITRENRE. BRI, METEP. 7 BPRILHIAR I FHLFLAILEDEN .
o IEFLAIEBEBFIERMIS.
B RRELAIr
ST SREWSHE

s mEemmEpsaz e ¥ ERRKIEIRE.

]

HHE

HLIAWE]

T3 Eﬁﬁ&tﬁ%ﬁz , R “HURE > ZEUREE GaussDB” . A= EIERE
GaussDB{EE M .

$R4 £ “LEIEET TmE, SEERSLE), BE R I ‘B > HaFHT , H#A
“RERCEE” THE.

LIRS IRFRETENE, LIBRSBNM, &\ 8RBRKA—1A.
o MRTRHALIR, BF “EXMH” , HA ‘X7 TAE.

o UMNRETFRELOINNE, RABFRECRITE, HEUE “BAFO > ITHER
> FFAIITER” PT(IEENHITR

$I6 HFZMAH, BE: WAL .
SR RFEHARBENINE, BRELE “SHEE” TENESITEENEE.

ELFIFIRIA EE, 25 C RISz, TEERIRFREREMTME, SRS
B8 “IER . “irEE” B “EF/8R87

.
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=HUEZE GaussDB

FAFiER 5 i HEE
BRI EEE R
(10 388

X BB RIAILAISTIFE R,
BTSN “IER” % “BE” LA .

SR SREEEHE

s mEempsaz b ¥ ERRKIEIRE.

I3 EREELBPE =, HE MIRE > SHIRE GaussDB” . MASMIEE
GaussDBISERH .

$R4 £ “LEIEET TE, WEBRSE), REEAIFIR SR “EREREEET , HA %
HHEEE” Tm.

SERS IERETRNE, LRASN, &IERMKAI—1TR.
o WMRTBHALIR, BF “EZM[H” , #HA ‘X TAE.

o WIREMRELONNE, RARBREBEINIER, HETRE “ZAPO > TREE
> FAFITER” PT(JEENHITE,

$I6 HFZMAH, BE ‘WAL .
SR RFERUFEMEERINE, BRIULIE “HEE” RENERITEENEE.

ELFIFIRIA LE, 5 C RIFRyIZR, IEERIRFERERMTRE, THIRE
BrR ‘IERT . HEERX B ‘“8F/8R7 .

TR
5.3 B EIHASCHIEEERE
BEa=
GaussDBY #5254 EEHR (/A ) TOREHIERLH, HERPEERZAR
BOSER.
T

ELFNEFRTESNTESCRAPRIBES 24N, BEMNEENRERRI L.
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=HUEZE GaussDB
=z e i=1Ea] 5 1SR

BB EHALAE RS
SE SREEEHE

s mEmEpsiaz ren ¥, ERRKIEIRE.

e

HLAWE]

T3 Eﬁﬁ&tﬁ%ﬁz , R “EUEE > ZEURERE GaussDB” . A= EIERE
GaussDB{EE M .

SR4 £ ‘OISR TE, BEERERMKLS), fE “BE I “BS > BigET
EN “EEHREIRE TH.

$|S HENTERATERNE, XYEHIHTIHEERIEE,
H+iRe SRFHEIIRFCENING, BRALE “SHEE” NEXMESITEEMEE.

ETPBIEE LR, 9% RISIE, TEENRSREANRAE, KOS
SFh “ER” . “HEER" 8RN EE .

R

SRt S IRE
0 #888

X ‘BF/8R” RRAILASTFEIES
BTSN ‘IERT & ‘B8 E’J*WJZ‘ AJEERE .
ZHREFIT RS NFTESCRBRREEA 2L, BEMNEENRERRES LK.

SR SREEEHE

s mEemEEpsiaz e ¥, ERKEImRE.

HhE

HLAWE]

T3 Eﬁﬁ&tﬁ%ﬁ—, TR “EEE > =EUEZE GaussDB” . HA=HURE
GaussDBEE M .

$R4 £ “LEIEET TmE, KBRS, BPEXAIFIRLESGR “EIRET  HA ‘8F
HRREIRE” WA,
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=HUEZE GaussDB

5 =12

5 1SR

SRS HEANHTERALTERNE, XYLHIHTIHEERIEE,
H$R6e QRFEEIRIRFECEMINE, BRELIE “SHEE” NENE#HITEENEE.

ELhIBIRIA LA, 26 C RIFryIZR, IEERIRFREREITME, SIS

BrA IERT . UEERERXT BT EET .

s

5.4 iR TELEHASCH
RIS

WF ‘F/aR7 EXREIEESS, EFERITITE, MmMPREEESAIEIR.
BRINIFHRITENEA, BRRITIEMESSERITRNES . XTRITER, B2
DLETTRLN5EA -

T “RFIHE” EROES), BFEE OISR RENEETHRR, ESRE
152 WBRIEFESLA .

BTN (5E—)

ERIE “SLRIEIR” ERAISERITIZRS, BITERHASES.
SR SREHEHE.

S mEmEEsiaz e ¥, ERKIEImRE.

]

HHE

HLIAWE]

B3 EREALASE — , $E CHIRE > SHIRE GaussDB” . MASHIRE
GaussDB{EETNH .

$R4 £ “LEIEET T, SEBRSL, B RMET JIR “EZ > BT .

£|5 7 “RITRERE TH, WASRITZAER, FEFRITRE, & “BiT” .
BRRITHAXER, BEERITHNGRA,

$;]6e THRHETHARTRITZAR, BE “BIJ” , EXRITHIF.

ikl

o EXIRITE, RRFEEESBMIRHTIEKD .
o WMFREBIEE, BELWA\THRIESHEBRREIT.
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Z=HIEZE GaussDB
BPiEm

5 1SR

SER7

BERITER . BIEELOITRIRITNING, EOS
BABERNZIT B NAVEER LA o

R

SRR, BN “SCRIEE” Wm

BTN (5E=)

£SR3

$E4
FIE5
+6

ST

earmiE “ERLT , BT8R,

BSEERS
mEEmEslaz b Y ERRKEnEE.

HHE

HUAWE]

= ﬁEEJ:%EEEE , IR “EUERE > =EUERE GaussDB” . A=EUERE
GaussDB{EE XA .

BEREa AR “EZRPLT , EAERPORE.,
EEMSH=FIERE ITREE > RIJTS5RIGE” , #A “RITSRRE” THE.

T EHE;’:LLT” HE, AEFBRITRIEERTSR, BF “BE S0 “BiTH
L

o EANEIFF MR MIELIKS FRAERN=EIRZEGaussDBITE,
5-1 fHikiRSS
THIEERID FmERAE 7
v TEVEE Gauss | Q
SRR O @
o =INEE Gauss =EEE
GaussDB 567 ZHHEE GaussDB for MySaL
EHEE Gauss =EIEE GaussDB
) - ) R RE g
o GIATILAEITERAIER LT, BITLAIRFR. 1TRESTHLAIDIERFIE,
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