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2.2.1 EXAE

RSB
x 2-1 FIEEMESEEE
BSEDE | SR izl
KRR HASHS &R Bl FROER, BNEUREANIERER (W35
IB=)
REPLICATES R | Ao BFRIEER, BNEURLVHERER (MNER
BIRE) o
= PWRES (35— | GTM Freet&z{,, fEshardingif= FoI{RIEsE—
) B, ™MRIEEDNS FiE—8IE . BiNFTE
sharding\l'$3{&FH .
PHRES (B— | GTM Litef2z(, RIEEDNIES—HE, ZiNIE
) 5eEsharding W S3{ER .
re ELEBYT B FR SR AEENT5s, TEERNTIEEY]
mHERENAE, T SIEE100G//NdT
EE 3AZ3EIZ N BRIARFA3AZ3EIAERE,
HEER | BBEEER TINYINT, SMALLINT, INTEGER, BIGINT
FERBEZRE NUMERIC/DECIMAL
FmER REAL/FLOAT4,DOUBLE PRECISION/
FLOATS,FLOAT
f/RER BOOLEAN
ERKFERH CHAR(n)
TRFMF VARCHAR(n),NVARCHAR2(n), TEXT
AiE)EEY DATE, TIME, TIMETZ, TIMESTAMP,
TIMESTAMPTZ, SMALLDATETIME, INTERVAL,
REALTIME
e RY BYTEA ( < Ti#HIZEE )
S ERERY BIT(n), VARBIT(n)
EREL FRFMEERE] FRIEHIERBNIE R EL
TIHEIFRERRE | T R RAME R R
HFIRERREL HBERBNMEREL
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FFi5Rs 2 fERHEEIN
DS | RHETIER i58H
g@*uaﬂﬁﬁiﬁ@ A EIFN 2 HA S BUAMB R ]
] i/ E—=s| 855525 52/ E—FR5|
BTREEZ 5| ]St
(1 28R
REESEMEFFRHIUFE (BFBERRTEEN, UUIDSEHIRSEE, BERE) , WFE
{FEFERINEX R GaussDB HUBERARA RHITITH.
RS AE
* 2-2 HUREERATEYIE
=17 e
ERREDR# (EDNE) <256
ERRERIERY <10w
EDNFIRERKE 278
BRREFEN <50
BREERSINMY <5
BREEESRSITH <3
BEERSIBEAREIH <5
BITRIEITSR <2k
BN FRENZEAE 10MB
SQUEAIRIERE <5k
HETTATERERT (EEBY | 45%
BIRIRIER )
HETTAZERNESE (B8 | 55%
BRimER )

2.2.2 FRENE

BIFTEIE

BETFR2-3GRMEEENK, FBEFAERRERHE40%~70%(8), FF40%ZNES,

=T 70%ENT &

MAERRAS 01 (2024-07-02)

WRIERE © EARITERARERAF



Z=EIEZE GaussDB

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:):
AILMERIN MESEEXEF:
SELECT * FROM pg_get_keywords();

B R (EFRNS | SR RAVF AT R E X BRI RETR, BRI RS &R
RAAIKRNE .

(1 588

GaussDBERAR X SQLEIREZFRAIANES, RUNE—EHIEEFRIIFE “t_Table”
“t_table” FEKAEIAYZER, XMERTNER “” W55, WRAFEXIER, B
7 WEI5 . BIEENREMA/NSEESIBINTRELAERE .

HIRENRBBXSSZORTSE—, BXERNS.
IREFANWSREHITISIRHRSR, ENETHERIBENE,
BERS RIEERN, UTRIZESE .

HEEMSRBAENEBENANE, REHREREENES (JLUERERRY
RNEGESHITHE ) - PN, FEapZPLMEREGERSE XAIZESGECE
WIEHE, BN ZESERFeERRE—E

TERREGHANY, PZEFNEE—ENEN, TERAERFIRITHXEE
AYZEEL,

& 2-4 HIEENRBZHN

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

F19)

HiEESZ |db_ | db_busin | <=63 /
essname
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BPiEm 2 [FREILEEIN

WRAER | BIR 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
S RAMYYER Ais_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
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=z e i=1Ea] 2 [ERILEEIN

ATEREEIER, HIEERBNEBFESINRBASHRITFR, FEIEE

{EFUTF8, GaussDBFRRIUTF8=FHFEESMySQLEIREEERIUTFEMBAZEAT, REISSE

FFemojiRIEFH o

MREFIRAVRB LN SEIEENREARAR—, FEEE, Swkiteen

&, ER, FIRERBRRREATENS, LINEBRE,

EFiRHmIEF A ER BT A T AN

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

- EREIEEGUCSEL,

SET client_encoding = 'UTF8';

- HURERIYRAZTECREATE DATABASERHHITIRS -
CREATE DATABASE tester WITH ENCODING = 'UTF8';

o HIEE—BERIETLTEENFME.
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

Eilj

o

1
2

3

A

B

C

a —-if: NEEXSEHE, HASCIHEHRF
b

C

en_US.UTF-8

1

2

3

a —-if: EFEHE

A

b

B

C

C

zh_CN.UTF-8

1
2
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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 (2024-07-02) 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
SFFIE EEBYIFERSERERR, BRI,

& 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
F3#EH ENEEY, 8iF =)k

SMALLSERIAL,SERIAL,BIGSERIAL
eSS TINYINT, SMALLINT, INTEGER, BIGINT | 5=
FERBEZRR NUMERIC/DECIMAL =
=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 1Z6E1Pv4 IPv6 MACHBHEEIESEEY =)
NS BFXEFeXieER =)

o SIEGRAFARIIEEE, MEERTRFAFRVARCHAR, RBIZFRIBNEE
PEEFHFUERERFMHERE, FEBMNTENE, FEACHAR(N),
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=z =] 2 [ERILEEIN

(11 #=eA
HARERFERER, fa0 “sex” FE, NRiF@A “f” 2 “‘m” —{EBRENF
o XEFEREINFREREIESEE (ZICHAR() )
MBAEFEIS S, ERET BEEMATRKNFT, SMAERASRKEFEE
( SOVARCHAR, TEXT ) , BEFREMISETIKERNKE.

FEEWT:

. EE;&%NK%KEM%A&%H%?%,%EﬁAﬁEE¢,FEK%EM@%?
rEj; o

o WMBENANEREMER, B ERKE, SENSRHTIHEES, MaefHEK, &
[[mEesAE=

MFEEEERENTKFE, SXEANSKNEREKENR, TRIEEFHE.

o FRIERBFERANIFEEFRIRIEIE.

MR FEEF LB FERPIIIRHITHEITE, & SHEHITHRERE
(MEBFIEEEF) , STRTIVEIFIERIEEIRIIFE, BihZFER /Y
R5|aJRERY, HIIEIAEEE.

o  FRIEEBIFERANIFERIEIS HHAZEEIE.
WRTFEEF TR FERPAEIES B EUEH TIHE S ELRIRE (AMNETF
WREET ) , SHRAVENFIRLEILIERITHE, RMMZFE ENRS|0T8E
KX, HIWEEERE.

o  XIFBHMAFEENULLENFENIIENOT NULLESER,

ZETNOT NULLFEZ, UESERLHS TR TFHMA, aRAEAREEIHE
BEo

o BXBXFERAIHIERENRIF—H.

FEHITREGRIERT, WMRFEREBA—H, SHREIERELIEE.

o X=FE& (fflfnvarchar (1000 ) . varchar(4000) ) REZINFBIZ8N o

o FERENHENEREZECOMMENTERIER, LUBETREEF,
TREREFEIHA. ECERERRAESEHIEREST,

o  ATFWHERESFIISFIKEXRIFERENIZENOT NULLLJER,

}Eﬂ:NOT NULLFEZ, MUIESERSIASE TR TS MM, aRAEAE I
BEo

o FENWNERMEAFER., KEbnim= FoIFRIEME. HfxRFER, HEENLF

ERHIDEFAULT{E
(11 588
BIIMBRESUTER, BNESHREXREHFHE, 2ELS.

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

o FEFIRIDEFAULTEKEARBIT 1281 =FTT;
o FFIEFIDEFAULTEARE Svolatile&EL;
o FEIIIREBDEFAULT{E, HDEFAULTEARANULL,
MRFRESTRERY, BHRIUIBEERAARHEITIEMG,
o REFASHIIHESREIERE, EHEUSHBENBRT, EEORLERNS
BNRMORPEE . F=E. NUMERIC,
o SIERENEFERIOHIERE, RIBEUETEEESENHESE, RELVH
NUMERIC/DECIMALZEERY
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NUMERICFIDECIMALZS{/Y, NUMERIC(8{DECIMAL ) HiEXBURIEXICPUIERER

—_
=
=] o

% 2-8 BERMIELRF =S AR EEE

St Fig=i|/ | &IME BAE
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 eI RS
DOUBLE 8 15 FI RS E
PRECISION/
FLOATS

2.2.8 &5 i1 HE

o (EREIREERS|ISLHMHEFRIRSIEE.,

RO IRITBINEREFRE, NRFEFEREA. FHEE. IRFEIFERREIE
B BNEX R GaussDBHIEEE T .

2 2-9 HUERFERS ISk

EC] Sl 157208 RS

Fig/E—=R5| 5525 E#2/ME—RS| =

FIANERS| R519IARI—FIZIIHETRN— | FREER
PEREEETRERIAT

o NITFHASHLMER, EREME—RSILAEBEDHE.

o ZNRITAESRSIN, MUBRSEIIHERNFEESERIAITI . Hlan: E8E
é‘j?i\l(;}b,glzl, SEARMRRERTIRSEMD, MURETIHTERSIRARE
E\ ’ EL 3%/ \g o

o TEMNBROIEZSNE—ZESI,

BRSPS NE—ZRE I HITA T HIP— 1 25IE—3R5|, MRWEBBE LS
TE—RS|, 5S—PSIIE—RSIFMN, NERSIIE—RS].

o  AHAGRSIFERNEAEIST .
o ZIMASRSIHGFAFRINSKERBIZ200,
o EK5| (BERIRIFESRS|) FRNAINOT NULLFE.

o [EIFRLEERSIFMHFUEARR ., HEXRBEFRMTFrIRENE RS
B, EITEEERSIRID. HEFFR, ENERMERERITEE.
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HPFPigE 2 [ERILEEIN

o EINAEXES LEIRES],

GaussDB3Z#EFHASH JOIN, {(B23HAFRB/NERESCANMNBIRAIEB R T, 1554
ATBEIEIENESTLOOP JOINRER KB . UNERIEITEXPLAINTILAEEZINESTLOOP
JOINIHR, WATLLBIZTEXEXS LeliEZRS|, I2=NESTLOOP JOINSER,

2.2.9 FF/FEHIERITHE
o BB(FERAFEEIIE. MASRSSLIWSEIZEE, NIZBXZEEIEI SRS
FRMB, BRI EIEEFT S KR .
o WSHIBIBEFHRMAS, ZIHERFEIEIIFREE.

o NEIENEIEANSBEEREERNRE, REWZIIMMUTABLEFISHIPPABLE

BHeIEIEESIF=FERIR9R%L, 9 BIR2IMMUTABLE, STABLE, VOLATILE,

STFIMMUTABLER £ B8 & J9SHIPPABLERIERE, £ AIFREEDN T, £
KEBPIHET, ZREAIPITIERES .
(BRUEERMERGFEEHANSEZEEINRENE, RIFIEREHEDN HITHY
EftE . ARREAVSEREENIHUIRRIITIRER ( HIAIFREEANFSFIAImax
8 ) ifkEsiadial (aNREXHgIATE) ) , APARENIRE ISTABLES &
VOLATILE, EINOT SHIPPABLE, LURIEEREINITHIIEMSRIE . ELHFIASET, B
EDN BB AXEE— I CN L TIHE, SHEETIHITEERRT.

2.3 HIBREREIE

2.3.1 GUC 2¥URi=E
Z i (2JDBC ) N{FAZNA (£B ) 28iTE1E, Z2RESIRHRIIIIGUCESE,

BT ODBCa)DBCIEGUCESHIET, FEFECGUCSHINEELYFiconnectiond4E,
SR EEEHTST, 324408, BSOS ERMFHE.

INREEZPYRHITCUCSHIRE, BMAESERIIRBERZH, BIER
SET SESSION AUTHORIZATION DEFAULT;
RESET ALL;

RERAPREBE

2.3.2 J[WRIHDRIZANE

BNt (F, RHEEZE) [EINE ESCHEMARZHR, B){EMAschemaname.tablename
HiTim1a,

WMEFENMSCHEMAZIREIR, &tRIELYETsearch_pathhERTEFIER, KXILRRE
T EBERHEILERIRERBIRER, TRACERIMEEETH -

2.3.3 WHERE

o XHEANY, WHERERMAPNESHASHEFREFEETHOFM, SWBEST
REHITER, FMRGHEEMEE,

o FIFMFWHERERHERERFERHITHELLR.
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2 (ERAUEEIN

BN MEAN B RS IR

SELECT * FROM t1 WHERE col1 = col1;

Ve R

SELECT * FROM t1 WHERE col1 IS NOT NULL;

ZRIEWHERESRMA S R F sl RS ELEEIR .

HiEEE PR TR IR R R RE SELAEARIEERS|, SEREERMRED

=}
X o

BRI AEF AT IEPFEGUCEH check_implicit_conversions, 337
enable_fast_query_shipping, LABIEEIIEDHEEFEEmRARERERD
RIS TUEIESEEY,

SET enable_fast_query_shipping = off;
SET check_implicit_conversions = true;

AT EUEEEERMGNFERIMNITE, —BEREaFASHKE, BX7F

check_implicit_conversions&%§, H&&enable_fast_query_shipping.

Bl

WMBATEIE:

t_tablenameZMIphonenumber=EZIVARCHAREE! ( MASEEZEE ) , AT
IEAFIFEphonenumber#TRATIERT, ARG phonenumberfaz{ikitin
bigint28Y,

SELECT column1

INTO i_L variable1

FROM t_tablename

WHERE phonenumber = 13512345678;

SEREINER:

a. ABeH1TDNFES, X FREIEHDN LT,

b. it&IfFREEEHindex scanARIAHEIE
EigKt_tablenameZEAIphonenumber==E& JIVARCHARZER! ( A 2EEE

).,

SELECT column1

INTO i_l_variable1

FROM t_tablename

WHERE phonenumber = '13512345678';
2 IFWHERE &4 FEREAFRIARHEHE

MEMFREMFALHRMNY, R5ISKY, BENSHNE—THEHITHE,
FERARERIMREERE . TE2RDIFEENFATEIMEERAGERE (LD Const
8, FELABERXREt, SHERERHEETE.

M
TR ARFTEIE:

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

FROM table
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WHERE date_format(create_time, '%Y%m%d %H:%:i:%s') = '20090101
00:00:07;

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");

BiRFMPSNULLIMECERETS, ZEIEGER “!1=" LURRF, MERIS NULLEKIS NOT
NULL,

A BESexpression=NULLE{expression '= NULL, EANULULER—IPFRIAE,
FeeBERAX AR N ANERSEE.

ERFREPEIENIRSIFRER “1= 7 LR, BRR51EK.
WHEREFAHHIEIEREM, REFESRLMN ., ANEFEREZMELREZMA—
13, HURERELSE TSBH TR, F2alcol op expression, EHcol
RARE—NF, oph ‘=" > HIELLRIRIERF, expressionIARTIZAY
FiER o

il

WTCIBAEEER, RIEtimedH1TiHiE

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;

EAFMHRIRS | ERie SNULL (1S NULLFOIS NOT NULL ) #4T7EEER .
BARMHFNERS | FER ERRERNOT,
BREHHIRS | FE ERIRERANOT IN,
BEHEELIKEED, EVEBRT, ANBESZEMFUE.
MRIWEEFHE, BLEFERRS, SEMEeFRLM.
WHEREZSFHINFHRIEFERZE 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,
il
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 FEFITERPMBICRENT, FEFEMcount(col)kE X count(*). count(*) 2%
ITNULLE ( ELf78) , Mcount(co) F&Hits

o  EHiiTcount(col)Ad, & “EANULL” BICRITITECH0, EH4Tsum(col)Rd,
HETBICREPAINULLEY, REIGIREINULL; HAELANULLEY, “/EHNULL”
A FRITEHITER0,

o COUNt(BNMER)R, BENMFERBVERIESIERER. fiu,
count( (coll,col2,col3) ), iFE: BIIZFERFITTEAS, BENMEMEFERERAN
NULL, 1ZfTtE#ETE, R Scount(*)—E.

e count(distinct col) ARITEIZIIAEERIIENULLAYEIE, NULLEAR#HITEL

e count(distinct (col1,col2,..)) FR&ZIT ZIINE—BEHE, BMBRITFEREN
NULLAEY, tha#iitsl, BRHXEEREIANEHERY.

o (ERERHRIERF “ || BiftconcatiREHITFEITERIERE . EHconcatiRE4ERAY
BT RIABE T, SHEIMRET™ES.

e Hin(vall, val2, val3--- ) RIAXPFZERRZAT, ZBINERIN (values(vall), (val2),
(Evgés}g--)iﬁﬁiﬁﬁéiﬁo e BaBinUsRiEiR HIEXREAFEIE, MMEFH
EiF4EaE.

o EIRINEEAcount()IREXAERITE, ZIRERRBEERK, FWFFEUHRITR
MNRAFBELMNTHSOHER, IS FERIN MEaIRREEERITE
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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2.3.6 UPDATE

INSERT ON DUPLICATE KEY UPDATEUNRIFASKEIE, XLHIEZ BAIF
FEFR/ME—ORPsR,

S5MySQUTAEE—EER, MYSQLAWFITR, FlaNinFES:

INSERT INTO t1 VALUES(1, 1), (1, 2) ON DUPLICATE KEY UPDATE col2 =
VALUES(col2);

AEFESQURE, SQUIREARIFER—2SQL COMMANDH, IHEAITEATEH
1TEY, (EEERTATER. fIal LB, RigcollER, BPALISER—
"COMMANDH, BEFEN—FEREIB, EIINEBARTIENR . HTFHESH
ITUTEEAB—MRIESENIT, BILtARESHERTRE

MRBANHEASFERR, EDHIUDR TEMNILAM—FRC R EELANR

rE o
) IS PN HE—L95R A9 /TINSERT ON DUPLICATE KEY UPDATE,

AR

P FESIMHE—AREIEFESME—RS|, SEEFETHE (PRIMARY KEY ) , XFE
H—ZE 5| (UNIQUE INDEX) FFiEIR

SFESITHE—URN, SREMEERERNE—IREY, REBEQ— I EOREFEPR,
A PSATEHITE S, BIRREEMBRICR, SWSTHIARER. WSNETEIREHE
S EPNESESE S LN

STFHLEB/ARIER, EBIUFEAINSERT INTO TABLE1 VALUES (),(),(), 173K
ZIEESFHITBEINSERT INTO TABLE1 VALUES() »
(1 88
HMTFEfTERIES MEEEEF— N shard, FRLAE(ER/*+ multinode */ EAFLLES
HiT.
TICHEEHBEIEN, FEFIEZVALUES,
ZiiﬁMySQLEI’\JINSERT INTO mytable VALUE()E’\J}5H§£o

fi?%UPDATEiE’@EPE%ﬁmUMlT, N {FFIWHERER (4R EEE I B R
7o

EGTM-FREEEILT, ARFBETRES, ELEIHRHASHS HhEIERRT
WHEREZHH U ITIEERS hFIE B RS-

AIFZEREH,

ZREFAERESQLIEGF, WBNRFITERH.
UPDATEIEAHAREBWHEREFA], BieeFRiAM,
RAFEUPDATEFAIERSEFHZNFIRT, HEHIIRESEFR.

EIRE#HZS, BHEHEFEER, ERABNEREETNTARE, ATERTERES
PR, SRR ERERE,

=~

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

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

UPDATEE)H £ | H{$FFORDER BY. GROUP BYFH], BV ERHERE.
BE58/R5100%, FIHATWHERERERLES T/,
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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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EiRiEARNI SRS ARMESQLES, FHITFE,
o BRMAESELECTERIPERFER, HJESEUTUTE MELINITIERE.
o FEHREFREZNTBI2E.
AT FERSHERIGIERTE, STERIERNERMILSEZIE EHETHW,

2.3.10 5

o TEGTIM-FREERIT, AAVFHUTETRES . MRAHITRISQLEAIESET R
£33, SREE,

a. WRETDRDSELMRE:
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.

WA HEEERET, RETHIT,

b. WMREDLTRBTASIRE:
Your SQL needs more than one datanode to be involved in.
EIHEAIHI TN, FERERETSNT. IRFEUMETST I
17, |EFII—ThintSERIE, BI80: insert /*+ multinode */ into t
values(3,3),(1,1);
BN AR EREjdbaEEERNIRE
application_type=perfect_sharding_type, XtFrEET IE5E/ERISQL
HEWRE, BREFHAEARREMRMEIED.

o KURBIEARZIFES.
AR
ARIRIEEIE: CUZMIBRDATABASE, ANALYZE, VACUUM,
o BIZIDBOENTUERERT, BRHHESRSQLA—FKIEARENIT.

HBREOPHEN—FKET, BEEHPEINRIZER, MNRPERISIRIERM,
SEMAEMESIITELSEY.
=~ AEERNED
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();

}

BiABTED, WE “CREATE TABLE t1;” £, 2FHABRHESHIT
“DROP TABLE t1;” SEMITEM . NIFDEFMFIETDBIAIE:

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

AZ¥EIIDDL{ERPrepare ExecutedliT Ao
fetchsize/REEautocommitXAER MMER, BNlfetchsizeftE T -
(ERZKMAGUCSEL, Bt EBiT)DBCAIESETIBERIEMGUCSEL,

(0 #88

BZiRFIESEGUCESERIEIE .

WR{ERPrepare Execute SN HATEIGER, REHIITIER,
JDBCEFURFAEFHIAIX . $EEERFEEVI XANERE BT EFHINXK,
=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
Tat,
BB 2 CNIEEt I E Y2829 )DBC DRIVERTEEAFAENEERECNSERY, FFRF
RERICNT i Emm LM .
—BERHINGAE, EASBKREZRSHPIEENCNTIER, MERRIELATIREL
ROEEBECNGIZR, BiR—ERATE, EEUEEESERAICNIKENEGIHAICNSIZE
MARIBISE i KiBAIATa S B8 B DBCEEIBAIATE], B lEl SRR
ENAEFEE S BREEESR
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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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iE

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

SASRRZAS 01 (2024-07-02)
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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
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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
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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

SRR 01 (2024-07-02) WRINERE © ARITERARBIRAE 46



Z=HIEZE GaussDB
BPiEfm

3 MRERIL

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 AROINE: joinFHARFHEhashmINEHE, BIt1. AR FRND B,
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 KRR

SFE—IFRISBETE M, flihiEaHmawith recursive 78, FIFERER
T TS

LT BREM BN
MFEELEL, MEMTFHENBN, SRENRE, WHSREHENLR

immutableZ&8Y

FIFTPCOSHSHEERENMIF, LWIES— 1 RE, KEEmANTIER, FE—
MTEITHARE, FLMSXNREEN -

CREATE FUNCTION func_percent_2 (NUMERIC, NUMERIC) RETURNS NUMERIC

AS 'SELECT $1 / $2 WHERE $2 > 0.01"

LANGUAGE SQL
VOLATILE;

HWITTIER:

SELECT func_percent_2(ss_sales_price, ss_list_price)
FROM store_sales;

HiffTitklos:

3-6 HuATITH

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, ss5 list price FROM ONLY store sales WHERE true

(Z rows)

A, func _percent 2B THE, MEIEss_sales_pricefllss_list_pricelitEICN L,
ﬁ#1j—l FT+ Iﬁ%%kECNE’JJ\IE ﬁﬁﬁl-l- —ﬁrxo

BRFZEEX R HENMAGHRENRL, NREZEENREH:
CREATE FUNCTION func_percent_1 (NUMERIC, NUMERIC) RETURNS NUMERIC
AS 'SELECT $1 / $2 WHERE $2 > 0.01"

LANGUAGE SQL
IMMUTABLE;

WITmEa:
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SELECT func_percent_1(ss_sales_price, ss_list_price)
FROM store_sales;

HifTitxlos:
3-7 YTt

Data Node Scan
Output: (func percent 1(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 R func_percent_ 14 FIEZIDN#HIT, BH THITHER ( TPCDS 1000X,
3CN18DN, EHRERIZFH100/ZLALE )

A3TH5 RIS

BANMBREHIZEE . E£GaussDBED =
e |IMMUTABLE

FRZRHEL L RENSHERN SRR E SR,
e STABLE

RRARHARNENEIERE, XMHERSHE, ER—XFRRESE, %RHAGRE
ERZE, BREEENREERRSQLEAZERL.

e VOLATILE
FRNZREFETAERRIIEANE, RERSHEREamL.
R BRI LB Epg_prociiprovolatile=FEB3%18, iftEIMMUTABLE, sft#

STABLE, vi{ZRVOLATILE, 34, TEpg_procHHproshippable=FEs, BUESEEIIt/f/
NULL, XPFESprovolatileZER—RATFHIARIEES T,

o WNEFEHIprovolatile/EtEAi, WTiCproshippableFIEEE I, MIREIALKH]
LA

o WNREEAIprovolatile/EtESsakv, M{XZHproshippableBYE/ItRS, REATLAT
;&0

e random, exec_hadoop_sql, exec_on_extensionfdIREICTEF, HARTHE,
NXFHE T MEATREH ML REIR

SFRFPBEN R, oJLAECIZRHIEHEIEEprovolatilefIproshippable/gE4HY
8, ¥Mi52ECREATE FUNCTIONIE .,

ST REARE TR :

o WMRERFRY, BWIREWSFNEIRX DR

o WREBENEH, BMUHNTERUSmS, HFRERIprovolatileflproshippable
EBMENEEIER,

ASTHF MEREE

LN =1 RE XA T MHESQLIEE.
gaussdb=# CREATE TABLE CUSTOMER1
C_CUSTKEY  BIGINT NOT NULL

, C_NAME VARCHAR(25) NOT NULL
, CADDRESS  VARCHAR(40) NOT NULL
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, C_NATIONKEY INT NOT NULL
, C_PHONE CHAR(15) NOT NULL
, C_ACCTBAL 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~3ZFEHS
gaussdb=# CREATE TABLE sal_emp ( c1 integer[] ) DISTRIBUTE BY replication;

o R HreturningiEE T H#E

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  AYIFEREFRH(EForder byl B@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(customerl.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) PFIFERASIFED, WAZIF

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 AiEdistinct onFiETIE

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.customer1 WHERE true
(9 rows)

o AFHAERANTH

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
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WHERE true ORDER BY 2
(7 rows)

e  With RecursiveHBIMR AR T FHERASFIERINT:

FS

=

A THEREE

1

BEENE TS

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

HhR, SRIRANERSIT M,

Znodegroupiz=

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

HE7Ff#nodegroupFtHE], FHEIT
Hnodegroup5EXAERE, HBIMR
KEARSZIF T,

UNIONFEALL, EEXLTE

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

fan:

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
0id=1247

UNION ALL

SELECT id+1 FROM x WHERE id < 10

)

SELECT y.*, x.* FROM y LEFT JOIN x USING
(id) ORDER BY 1;

MAERRAS 01 (2024-07-02)

WRIERE © EARITERARERAF 52




Z=HIEZE GaussDB
BPiErm

3 MRERIL

=

A THERE

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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A THERE

%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{E4L
FIXISubLink AL RIS EE 1L ERNFEITRHA (pullup) , BEWBFIIMREIEMSCEL
&=if, M4 piSubPlan+Broadcast R ERAIHITIHR . FIMTFE DR SFIEHERENX

B&:, mILA@EE explainEi8iE®IEFSublinkiI3R o 2 1AM SubPlan+Broadcastiy
HATIHR .

fan:

3-8 FEIEMML

select t1.c1,t1.c2 QUERY PLAN
e e e
ype:

wherzeiz“::lc:n ( |:> Nodefs: All datanodes

oo t2 -5 Seq Scan on t1

: Filter: (SubPlan 1)

where t2.c1 = tl.cl SubPlan 1

i -» Result

Filter: (t2.ci = ti.c1)
-» Materialize
=> Stresming(type: BROADCAST)
Spawn on: All datancdes
-> Seq Scan on t2
{11 rows)

o BHRiIGaussDB3Z#FHISublink-Releaself=
- IN-Sublink TCHE>* &4

" FeeEa L-EEENERPY (TUEEESEERERTRIY) .

" FREEERTRH

3-9 F&EEN

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

select c2 ( b3 Node/s: All datanodes

£ =» Mested Loop Semi Join

rom t2 Join Filter: (tl.cl = £2.c2)

where t2.cl = 1 -> Seq Scan on t1
): -3 Materialize

-> Streaming(type: REDISTRIBUTE)
Spawn on: datanodel
-> 5eq Scan on t2
Filter: (¢l = 1)
(19 rows)

- Exist-Sublink& &85

WhereFAIFRW/REE L—EEENERPRIY, FEENEHEEDTESE
FEEERERFRIT . HERET

= FEEVIRBfromFa,

" FEEREEEAWIthFa.

" FEETREEARERM.

" FEREFRREESESIEE. HF. limit. windowagg. havingi®{E.

" FREEEZTEE
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3-10 FEEMHK

)

select t1.c1,tl.c2 QUERY PLAN
from tl tmllot o) = by S bl et o = b il
where exists ( Streaming (type: GATHER)
select c2 — > Node/s: All datanodes
> Mash Semi Join
F;:: tfz 1 1.¢1 Hash Cond: (tl.cl = t2.c1)
Wl e «C = «C

-» 5Seq Scan on tl
)i -» Hash

-» 5S&q Scan on t2
(7 rows)

BRERMIFERXFERRRER

FEEIwhereR RSB RE L—EAYS, MALZILRFIFEIRZR
BEiPRRBPRSIIESFINT, BiXLsMv/iABandiEz. HEMSREES
LEr9% . HERHEFEMET.

FEigFwhereZZHE SHIRIXAI (511) LAZFRFARIT o

FEIERSelect kBTG, WRERNE— MaLd, LtimHsemEa
SR (I0max), FFHEBRERIMNSH (12.c2) R EERKBINER (t1)FRY
5, BRERF AR BERCcount,
BN, TIREIRTLART -

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

TIIREIARsEEH, BAFERISBRERE.
select * from t1 where c1 >(

select t2.c1 from t2 where t2.c1=t1.c1
)
TAIRGIAEERH, BAFEaER I HmEs.
select * from t1 where (c1,c2) >(

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

FEIAWREfromFa,
F&EiFPAFREEAgroupby. having. E£&I2E.
FEiIBREERinner join,

Bian: FIREIABERF 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
)

FEifRtargetlistP e R iR [E]setAIREL .

FEIIRwhereZZ AP RSHERE E—ERYS, MALSIZHFIFE
WEZRERPFIESFIET, BiXEEMAandiERE ., HEth R
i%@é‘i:)%ﬁ’ﬂ.t)%ﬂlﬂﬁ’ﬂﬂo BIan: FIRGIFPRIRREFIHET LR

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

));
2T FETH, BII— &4, WREHER, EhSRNFEEsIH
T EEHRYF, REGOT:

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

));
- EHORFHHAISubLink
HWHERES B R B OREZAIEXISTHEXESubLink,

flan:

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);

JEOR-ediEZAIEXISTHHX FEIHORFHAEFHIFE:

i. E2Hwhere(4h, orFa)HAJopExpr, I tl.a = (select avg(a) from
t3 where t1.b = t3.b)

ii. X opEfEhEEsubquery, FIBTREAILURH, MROILUEH, &5
subqueryjj: select avg(a), t3.b from t3 group by t3.b, “pfnot null
£4t3.b is not null, FFEIXopexprAiX{ not nullE{4EiE, LAY
SQLE Ny
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. EXEENorFaHYexists sublink, exists (select * from t4 where t1.c
= t4.c), FIMTERETLUEF, WMETLUEF, &ifEsubquery: select
td.c from t4 group by t4.cERENotNullEE{4t4.c is not nuligH &I,
SQLZ 9!
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;

3-11 FEEMNK

select * from tl Ql.rtnv PLAN
where exists ( et e e S s A e
select t2.c1 from t2 :> Streoming (type GAIMER}
where 12.¢1 = 1.1 Mode/s: hll datanodes
-» Hash Left Join
) OR Hash Comd: (tl.c1 = t3.c1)
exists ( Filter: ((t2.cl 15 MOT WULL) OR (t3.cl IS MOT WULL))
select t3.cl from t3 =» Hash Left Join
where t3.cl = ti.cl Hash Cond: (t1.cl = £2.¢1)
¥; =* Seq Scon on tl
-» Hazh
-3 HashAggregate

Group By Key: t2.cl
-% Saq Scan on t2
-+ Hash
=» Hashiggregate
Growp By Key: t3.c1
=> Seq Scan on t3
(16 rows)

BEiGaussDBAIEMISublink-Releaseiz =

BT LA BB S Z MBS SublinkigF, B KEXFEIISHIT B SubPlan
+BroadcasthIH{Tit%!], ZinnerRAIHIEERARNESEMRENIE .

MEEXFEEPIRINENFIKEMjoin, BBATERHZTEL, FEBEBIKR
SQLElEpkwith 78, AEBIRFEIFRIRMEXFEIER,

fgn:

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);

BER
with temp as

(
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)

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);

Il EtargetlistBAIEX FEIRTIAIRF (R &count)
fugn:

explain (costs off)

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

where t1.c2 > 10;

HATITRI

explain (costs off)

select (select c2 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)

BT EXFEIEREtargetlist E@REFIR)E, JTFt1.c1=t2.c17RMLE
M RMATEREE, HLtfEMright-outerjoinXBXt2&t1, LAFAR
t.c1=t2. I EAR LAY, FSSQREIZIREIARILEAIHNE(E

(MERIZY::]
SSQFNCSSQRYFRRINT :
e SSQ: ScalarSubQuery—R&3EIR[E114715scalar{ERYsublink, fEFRSSQ.
e (SSQ: Correlated-ScalarSubQuery#1SSQtEREARIT 258 SHXEHEHHISSQ,
FIRSQLEFILINE N :

with ssq as

(

select * from t1 where t1.c2 >10

select t2.c2,ssq.c2 from t2 right join ssq on ssqg.c1 = t2.c1;
B RIRITITHRI:

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)

AR HIESSQIR[EIFIREBAIEXFEITSSQ, EELHIEFRIght
Join, MiMmiEEteXRERT2E AR HINSUbPlan+Broadcastit X SEERETZE

i 7Etargetlist B AYEX FEIAT AR F (5 count)
Bugn:
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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;
HATIHRIS

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Sort
Sort Key: ((SubPlan 1)), t1.c1
-> 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)

ATFHEXFED LI Etargetlist(EiGREIFIER) B, XFFt1.c1=t2.c1 R ITE
BnS AT EmHE, ELb{#ERleft-outerjoinskBit1 &t21ffFRt1.c1=t2.c17E
AICECHTFSSQAEIEIR BIALE AN S(E, (BRXET T countiBTRATTE
t1.c1=t2.t1 RICECRT B EH 0, EItrTLAEER— case-when NULL then 0O

else count(*) L& .
HIASQLEESRILANE

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 ssg.c1 = t1.c1,t3
where t1.c1 = t3.c1
order by ssg.cnt, t1.c1;

S RRIAITIT R

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)

BXEGNTFEDS
fuan:

MAERRAS 01 (2024-07-02)

WRIERE © LEARITERARERAF

59



Z=HIEZE GaussDB
BPiEm

3 MRERIL

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

X FIEEERXZAAISUbLinkBRITIERF, MBX EATLAE#2)Rjoin
(—XxCorrelationKey, —XrownumBE>xEx ) IXZHEAXSRIBEH .

BUSPSEZ =TT RN

FEANELH
select t1.c1, t1.c2
from t1, (
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;

CTERS A=
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;

ikl

o BRIETESYAISLIE. PEERENZR/ME—rowid, RILERILEZRE

WS, @ETSERTIEE, & aJLUFER.xc_nodeid + t1.ctidi#fT
rowidxBEk, {BExc_nodeidIEEXRK S SHjoinFKEAERZ(E, M
xc_node_id+ctidZEBI T EEAhashjoinBIKEX S5 o

o XFAGGZEE K count(*) ITEEHITCASE-WHENXTF;& B matchi9iz=#Mogk

I8, dECOUNT(*)IZE=NULLAME,

o CTEXS AR BsharescansziFIEaE LEEIEEIN o

BEESNTG

B (BiEFR Areplicatek, HEEIIIES LEEZERS.

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);

LIAEFIPEFE—MEXEFES, ATIRAEIENMEE, FJLUEsub_tablefEX¥a—
“relicationz®, HEEFERa FOIiE— N index,

~E2: (ElselectiET), SFEIMESRNFNEFRMjoin, HEELIATLURFAY
subquery, (EREENRIEFZFRIEE N AIERRME.

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
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Filter: (SubPlan 1)
SubPlan 1
-> Result

Filter: (t1.a = t2.b)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on sub_table t2
(11 rows)

LEEEFITRIPFE—subPlan, FTEMRIX A subPlana] LUESIED/9:

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 tl.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;giﬂz‘,{%ﬂj, subPlanjBBR T, THXIZERL T NFRMIsemi join, XIFSAKIZEH
(R EN

3.3.6.4 FIHSEIEML

FIHERIEEN

GaussDBEgﬁ’ﬁ{mﬁ’*&tﬁ‘zE’JE‘—ﬁE};’fL’_i'I‘iJ e EERRanalyzelNERISITHE

ﬁﬁﬁﬁéﬂ]ﬁ:{mﬁ% EtgiHE B S TEEBMAN EEREEXE
%E’Jﬂﬁo JanalyzelE£BAIHES., FEGHE: pg_classkHRIrelpagestl]
reltuples; pg_statisticsAYstadistinct. stanullfrac. stanumbersN. stavaluesN.
histogram_bounds&,

LA 1. RRESIHERSEEDEEE

E?E%%%‘F, ATFEIFERINFRSSIRBRERIHER, SNEIHEERK
YN

RN TR
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
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, 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

explain verbose select

count(*) as numwait

from

lineitem 1,

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;

22%%}%@ REET, BILABEU R AiESmAEIaRE R EIRIERHSIG G Midanalyzell
=TT IaS 0

1. iBZexplain verbosefifTquery Tt RIBTSIRRWARNINGIE R, I0FAfT

7~

WARNING:Statistics in some tables or columns(public.lineitem._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. HLUBEEEpg_logBR TRIBEXHHERLATMEERBALEIHITRIquery 28
HFBRESRITHEESHET DT E
2017-06-14 17:28:30.336 CST 140644024579856 20971 684 [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.

SEdLA LS EEERIRERSSREManalyze, AJLIBIIIIWARNINGELHEH L
iRAYERESManalyze R R AT RNESITHEE SEEEEIZBHTH

SEHISHT 3: B3 join NERTRFEPREERTERNL

NgfEid: ERSEEATERR1SHA. B—NIEZiC ENPUAREE:

SELECT
CWBM,
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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!
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

’

HATIHRIANE3-12F7R . IZEISERRFERTL0128)

3-12 /A8 unlogged table 22 (—)

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.zihm)::text) AND ((a.wbdm)::text = (b.wbdm)::text)
AND (abs(((to_date((a.swkssi)::itext, 5':iitext)

- to_date((b.3wkssi)::text, 'vv
-> Streaming(type: BROADCAST) (cost:
Spawn on: ALl datanocdes

rtext))) rimumeric) < )
rows=24 width=1735)

-> 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
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)

 wbswkx_zjhm on b_zyk wbawkx a  (cost= rows=11 width=12)

Iterations:
-> Partitioned Bitmap Heap Scan on b_zyk whswxx b (cost= rows=: width=:3)
Recheck Cond: ((wbdm)::text = (c.wbdm)::text)
Filver: ('522522198405243824"::texnt <> (zjhm) : :text)
Selected Partit

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

s SrIENT:

1. SMZHTTRIET, AT RE#ERIndex Scan, FEIFEZEEERIMNENest Loop
JoindYJoin Filterit&, Bizit&iT 7 FRIBRIINRGEFIAFELLER

2. Z[E(#FBunlogged tablefRFEIR AR LMER, BEBAINLGIE ENFIEATE
fOeg1bRtE), LARtGafSEeEiTHIEN0RE -
//VzElfRFunlogged 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)

)

JHENBIFARI LIS, FAME FFFFATILESRAE.,
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INSERT INTO

temp_tsw

SELECT

AZJHM,

A.WBDM,

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

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

FROM

b_zyk_wbswxx A,

b_zyk_wbcs B

WHERE

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

’

/BB AERIE TR HRER—MIE EMNIARER, BRI REEELRAINS,
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, FUTIHRIGIE3-13F 7.

3-13 [z unlogged table 22 ( =)

QUERY PLAN
Limit (cost= rows=10 width=130)
-> Sort (cost= rows=240 width=120)
Sort Key: b.swkssj, b.zjhm
-» Streaming (type: GATHER) (cost=: rows=240 width=120)
Node/s: All datancdes
-» Limit (cost= rows=10 width=120)
-> Sort (cost= rows=: width=190)
Sort Key: b.awkssj, b.zjhm
-> Hash Join (cost= rows= width=120)

Hash Cond: ({a.wbdm)::text = (b.whdn) ::text)
Join Filter: (((a.zjhm)::text <> (b.zihm)::text) AND ((b.swkssj)::bigint > (a.swkssj_start)::bigint)
AND ((b.swkssi)::bigint < (a.swkssi_end)::bigint))

-> Stresming(type: BROADCAST) (cost= rows= wWidth=25¢)
Spawn on: All datanodes
-»> Seqg Scan on temp taw a (coat= rows=10 width= )

-> (coat= Tows=" width=77)
~> Partition Iterator (cost= rows= width=77)

Iterations:

-> [Partitioned Seq Scan on b_zyk_wbswix b

Selected Partitions:

(cost= rows= width=77)

ST EiRBITIHR, &IIT T Hash Join, dkZEb_zyk_wbswxxE37 7 Hash

Table, AFIZFEHIEEX, CIRIEFENRIS.

HAFtemp_tswH{XE&JLERKICHE, Btemp_tswilb_zyk_wbswxxigE@Eigwbdm
( MNEACED ) HATSEERE . B, wWRIoinsREINest Loop Join, MFAHETS

mALALHlIndex Scan, MHEEFUIHESRET -
HATINT™ES, &loinF5 X INest Loop Join,

SET enable_hashjoin = off;
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HATIHRIANEZ-14F7R . EIEFERTLI3FD,

3-14 R unlogged table Z&ffi ( =)

GUERY PLAN
Limit (cost= rows=10 width=150)
-> Sort (cost=: rows=240 width=190)
Sort Rey: b.swkssj, b.zihm
-> Streaming (type: GATHER) (cost= rows=240 width=190)
Node/s: All datanodes
-> Limit (cost= rows=10 width=130)
-> Sort (cost= ros=" width=130)
Sort Key: b.swkssi, b.zihm
-> Nested Loop (c03t= rows=: width=190)
-> Streeming(type: BROADCAST) (cost= rows=240 width=25¢)
Spawn on: All datanodes
-> Seg Scan on temp_tsw a (cost=! rows=10 width=25¢)
-> Partition Iterator (cost= Tows=273 wideh=77)
Iterations:
-> Partivioned Index Scan using idx b_zyk Whawx_wbdm on b_zyk wbswix b (cost= rows=273 width=77)

Index Cond: ((wbdm)::Text = (a.wbdm)::Text)
Filter: (((a.zihm)::text <> (zihm)::text) RND ((swkssj)::bigint > (a.swkssj_start)::bigint)
A ((swkss3) ::bigint < (a.swkssi_end) : :bigint))
Selected Partitions:
(1% rows)

{#Funlogged table/RFEREHATFOTET.

MRFEFE LENANESSNSRER, HEEHKoffsetEfRERTBRRAIER

& RILSEH, SXBRISRT LEESED, FIERK.
HfERERER, EiNfERunlogged tablefRFERE,

/BB IRFE R ERIunlogged 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)
)

/¥ 45 EE A unlogged table, FENFERTLI3M .,
INSERT INTO

temp_result

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

AZJHM <> B.ZJHM

AND AWBDM = B.WBDM

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

’

[[BERERERFTORNER, HREEFERILI10ms,
SELECT

FROM

temp_result
ORDER BY

SWKSS)J,

ZJHM

LIMIT 10 OFFSET 0;
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A ER

WEEEHNRITHER, BESNEE TR, (BEhEausE RS, NRES
MERES L, ALAETS:

o RERANSGIHER

e {EMplan hintRFREZZRINERIE. (FHASREEMPlan HintHTE )

3.3.6.5 HEFEIAL

BFRENN R

— BRI SNMEFERASRERENER . BTS3IEFHERNEREH
BAERME TRIBERIEREL . XESFREENSHRMEF . BENNLF
EZEXPLAIN ANALYZE/PERFORMANCERs S EEHTISIEAIMIEF, AEHTH
SHERA -

TEAITERRERH, HashaggBFRIFTRIIE S /RDRIERY: (51016-13535)/

56476 ~66%, LttAtHashaggEFIEXNEMRIMRMEF, EHITIEREMMRIN S
FEBILEFRILIL .

3-15 EFRIAM =R

TE)

SFEENRA

B BERPEE, MFaEnEtEREESTEASEIENEE, WRER
SeqScanEFAMSLLEFERTS, ATLAESRMES L3R5 |1E%F IndexScan# TR 5 138

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
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
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, £FMKREI33605HRE, TISiEKEHIE, fEss_sold_date_sk¥l_Li#
MER5IE, FEHIndexScaniPEMEREERS, M3.6EFEN3ZR,
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a2 MNBEMITIHRIFE, FFRjoiniEE T NestLoop, MSLFR{TEIELEAKRT,
NestLoop JoinAJBEHATELERIE . AN TFAYBIFH NestLoopERT181%), WIRITESH
enable_mergejoin= off?é]‘-éMerge Join, ERTIRES#enable_ nestloop—off?é}é
NestLoop, iLffiftegikiEHashloin, MJoindERHEHZE2002 =),

& 3-16 EFLIEMNZER

gaussdb =# explain analyze select t(*) from store sales ss, item i where ss.ss_item sk
o ion ~time .

BRI g

sk = i.i_item sk;
E-rows | Peak Memory | E-memory

11 11xe |
11 1818 |
4 \ 1988

0 14

T3 BEIER FAggIEEHashAgg e, WNRALEREIRE T Sort
+GroupAgg, MFEEIZEHenable_sort=off, HashAggiERtRAZELFSort+GroupAgg.

3-18 EFRIAMESI

gaussdb =g pl: analyze select count(*) from store sales group by ss_item sk;
id|  operation - eak Memory | E-memory | A-width | E-width | E-costs
Fih + + + +
1 Row A | 1 | 4| 92875.24
| ve ing (type: GATHER) | 1 | 41 92875.24
31 > Ve Sort Aggregate 3KB] | 1M | | 4| 92186.02
4 tor I 48.3; 0404 104 66K8, 135135kB] | 16MB 108,81 1 41 88541.40
5| A o store_sales | [1 463 R 451 | 288004 | 2880404 \ [490@ 490KB] (Y | | 41 16683.10
(5 rows)
3-19 BFHIEM
=<
gaussdb = set enable_sort=off
seT
gaussdb =¢# explain analyze select count(*) from store_sales group by ss_item_sk;
id | operation | A-time | A-rows | E-rows | Peak Memory | E-memory | A-width | E-width | E-costs
11 -> Rou 838.218 | 18000 | 17644 | 20KB 1 I 1 41 21016.93
2] > Ve Streaming (cype: GATHER) \ 834.264 | 18000 | 17644 | 229'@ 1 I I 4] 21016.93
3 > 2sh Aggregat I [565.017,758.204) | 18000 | 17644 | 262564KB] | 16w 108,81 1 41 20327.72
4 o e_sales | [12.540,13. 9411 | 2880404 | 2880404 | [4 oxs T 0KB] vy | | 4| 16683.10
(4 rows)

3.3.6.6 HURIRFHAR

HiIEMAHRE D MM EEEE, SR 7 MPPREEPENT RXTERIZEK,
ii‘%ﬂzﬁ*ﬁ,m (F = ) FrizfifsE it EREd E‘_kizﬂﬁt*ﬁ,m, PRLAZIERIA T
A==

o FEELMMMETERWRAGEE, ERATENBMIBRT, HFETRIR
FRIRE, EEBIRRAFELERELIBK,

J rl‘ﬁJ:E’Jﬂﬁ?JrAFEE IR SEERE, AT IRT R RIEENEEEEATH
ETR, SEIRNT REERFRAMRE,

. éﬁl}Eﬂﬁ%‘JrLFEE?ﬂl‘]TMPP SRS Bt . BT EFESEITEN, FESSBE
EIENHIEREIE—T R, EAREdE ( XKEMENEER ) HlzE, B
(EEINT =, %éfﬁﬁﬁéﬁﬂﬁ AZRTIFI T _RIB EaE R .

GaussDBEIEEE T EURINFHARES H T e BABRRTS R, BIEFEMRAITHERR
ijltﬂ ﬁ’ TE |7:I.'J.I ?i—ﬁ—no

STRERA 01 (2024-07-02) IR © ERRBRABRAT 67



Z=HIEZE GaussDB
BPiE/m

3 MRERIL

FhEEEIEmRR

GaussDBEUERES, HIEDHFMEESIDNL, BISHAHITIRESEENME., B
=, MRHFESHEEHR, WSSEOHIUHUTRELDNRIMRI, ZINEiaHeE.

XMERBERRTOMINSEATIE, JLIBTEES RIS ER,

Blan T

gaussdb=# explain performance select count(*) from inventory;
5 --CStore Scan on lmz.inventory

dn_6001_6002 (actual time=0.444..
dn_6003_6004 (actual time=0.512..
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..

83.127 rows=42000000 loops=1)
63.554 rows=27000000 loops=1)
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)

EperformancelSE25, FTLAFRinventoryZRZDNscanfT#, AMZDNAYITEE
IERK, & AHY/963000000, F/\HIRE15000000, E7T4HME, XPMEENTFEHIEA
MR A LS, (BINR EEGjoinEF, NEMERX.

BE, HEXREZONLRhashH Y, FHtomIANERREEE, @il
table_skewness()SREZE LiRinventoryREZDNIIEIE D IR, LRI

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%)

BEEAEEREN, TR, BanizEk=inv_date_skiEADHIIEY, SEFEM
£, BIEEKINEIESHIER, BO8inv_item_skiEAS S, WREHER S0
T

gaussdb=# select table_skewness('inventory');
table_skewness

("dn_6001_6002 ",43934200,5.611%)
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("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%)
("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 IR RBS IR

L EELIEF

EMEET 2R i, EEHEFHESI TR RSN, ERAENTEIIN
Wiz, BATRELIHEMRNEE, TS0 EFENEFEDN LLRERERE
LIS, NMSBEF EEREEEIHEMR . —KR, XERRTFERTIE
B, HEESHSHH.

EEEHITANZFRED, join key. group by keyFFFARZERERNID MY, EItFTEIRIE
join key. group by key F#iERIhash(E, itEIEES /I DNZEWMITEHRS M, X

ITFEXS N F it Xl APAYRedistributeEF . HEDHY ERFIEFEIRRIAT, MEaSHE
TSR, BIESHESD T RREE Rz KA TFEHM ., T REELEES

REHE, SEIMRT =T E ST RTFEM T =,

WTEISR, sEFItEjoin, joinZFHRsxFItxXIIFRERNSHY, BLEEEHH
( REDISTRIBUTEEF ) . Hrsx3 L EEMFHE, tx ERFEMSE . id=6AYstream
B FEdatanode2 B R EIEREREMDNAIE, NS T IHEMRL

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)

FFiEMREHELL, TEMRIERLIRFNRS, FitbGaussDBIZE T RLBT(Runtime
Load Balance Technology) /5%, FBLERETHIANTEMAITM, RIBTHREES
AEANEE, F—E2HEHFERE, FE2HEMETRR . FTESBHTNE.

1. RRRAY
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TEIRRIAYIRE, BIFRSEREITE I EPHNES I REFEMAIEIE. RLBTS

ZREHET=MRRFE, FiHERIRG, hintGIgELARMNERS!:

- FHFIHERIRE!
FERPSNTanalyze MEBZRNFIHER, AR EEEERNFIBSIT
SENES B EARREURHITIRENRA, MFEEMARER, SkiE
RSt . EESHREZIINIER, REMEIIHETR—EXS
REFIARITHERHTIRE
FTHEERESHERNERER, SEXREIFEmR, Hithd EwE
RS, EBRINEMERNjoInZ /G, TiEEMRFIIRRS ERRIEER
BKIAEFE

- hinthigE
SIHEEEE—CENERYE, MFRAEXRMNER, HPEERELIEES
THERHTHEFIRAIRRIEIE . X FXMER, =it ThintFE, BigH
PFEEmiA, SEMFMER .. MASRIBERPESENMAES, KX
EAATHRMN . FhintEREEZS NiETRFaThint,

- HWERA
MAEBIR A FFEFEAE R Houter join ( left join. right join. full join)
AISQL, outer joinfEILECRMEIIE R FEMHSF=ERENULLE, MNRET
RIEANTF EiftfTjoingkE group byiRfE, MASHNULLENR, ZEIRLBT
RASENRBIXMIAS, FAMERAINULLERFEHLIGTR .

TR RRERR

EFRRMmRE, BRI &EAYjoinflaggEFiH1T 7 LK.

- joinffift

EARBEESMASIEFIHRREIRHTIRELIE . FEDAUT=MER:
a. joinFAMIEREEBMEL:

SHITRHN#PART_REDISTRIBUTE_PART _ROUNDROBIN, EehIHREEiRt
roundrobin, JHIRIEIEMredistribute;

SHEREHTI{PART _REDISTRIBUTE_PART _BROADCAST, Hehd{RflEuR it
broadcast, JFEMFEIEIEMredistribute;

b. join—IFEEELH, Z—MAEEESH:
SHEEE S HHI—MIPART_REDISTRIBUTE_PART _ROUNDROBIN;

S REEE ST —MIEIPART _LOCAL_PART BROADCAST, Ef3EF1R
SHERYER D fibroadcast, EREIBRBEAIL,

c. XFBENULLEME:
XFiZ =4 PART _REDISTERIBUTE_PART LOCAL, HHUENULL{BERRBEALR
i, HEHiEMredistribute,

LABIERIE 6], sx¥l EFEMRIEGE, REWRERIEN0. MAREISEITHE
B, RBIEITZARRIEE, £ T IR R T :

id | operation | A-time
-+ +
1]-> 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]
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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)

FiRATiHRISR, ATLAEZRISkew Join Optimized by StatisticBI=F#E, KFiZitk!
RREHEALTR), EabStatisticxBEFREB%ZMFUEARBETFRIHER, Rtz
WEHIntfIRule, SBIEMFEHAARE FhintiBEEFIMA . XFELEIEAILTEIRTLL
23, XENTFIEMBEIRFIREEURM T 25 . 3T FsFPaIERRIEIE,
RIFIRBEENAZE, RIEZIENhashBE}TES %, MXITREEEE (BI%F0
HEIE ) , WEEHEAXNAR, HEtARXEIFET . BXENS,
R T RREIR S A IIERYITR

EE, ATRIESERVERY, FENCRMIENAILE, XYFeRPEFT0 (sxk
;I;E’\Jﬂﬁfﬁﬁr{é) RUEIRM 1, MTEMENE, KIBREEERhashE#HITES

BIgXFRAT, SRR TjoinEd, HUEMARE@. N\ EENERKE,
id=6A9streamBFZ 1 DNRaHERELIEEIIE, FEEiREIIREREEH T
&

- aggffitt

Xt FaggiRfE, BRMFRIBRESjoiniREAE, XESEEHFLEADNAIZER
group by keyifTEEERE, AEBHITEL . BAEZIDNAIBEEZE, N
2HEFRE, BNMENHENFASEBIIDNY, AASHI=EHIEIEREHGE,
LN ~queryJafil:

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

FHTERITT:
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)

HohFEASMRIEE, SEEIELEgroup by keyitTESH 25, datanodel
ROBIER RE TS SRS Tt . EMRUEZ S, EAEADNET—Rgroup
byiR{E, IXFIHIEEENYR, AEBHITESH, JLARIMER BB
BB .

id | operation | A-time -t
Fmmm oo 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
publict |[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
- joinB&F
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= F#Enest loop, merge join, hash joinZjoin5I;

m HIRRIEIETFjoinAYleftIBY, S#Finner join, left join, semi join,
anti join; JMRBFAIFjoinAIrightMBT, Sz#Finner join, right
join, right semi join, right anti join,

" EIFIHEREENERMEITR, MUBRSRERNHZTIEE
REMIH . WS hintFIMNIES3aH] £ REME LT o
- agg8¥F

® array_agg. string_agg. subplan in agg qualiXJLFiZSASZIF L ;

" BERIHERIRAIEAMIFMAMIHT IEZEIRM . plan_mode_seedZ
#. best_agg_planZ#ZI@, fhint. MUIRFIZEIRIF= .

3.3.7 KP4 SQLIEAINEMN

RIBSIEERISQLIITHIHEILAR KERIEEHEK, SEI: BIT—Ea0MNEEESQLE

4, EFRIEEREBIVEM E, sei8i2aSQLHITRHER . INEBFIXLIN, EERE

IBAIRERAVSETINE,

e {FFunion allftFunion
unionEEHENESIHSHATEERIE, Munion alll|EEERNERESFH.
AITEE., PITEESHFEARENATE, AL, F—LsriApEsH, R
BT S EEAR N ESREEESE, IHunion all&union L UBEIEFH
8Eo

o joinFIBhNE=SIT IR
Fjoin%l EAINULLERZ, WATLAN_Eis not nullTiESE, LASEIEIERYIZAT
e, IRSjoin®E,

e not infnot exists
not inlEAEZE(FAnestloop anti join3ELI, Minot existsMIBILAE@iZhash anti
join3k3LHL . EjoinFIARFENUlEAIER T, not existsklnot inE . EILTER
FRigBnullfERd, ATLABITREnot ind&iffanot exists, EII4EMhash joinskiEFt
EERER,
WITFEAR, WNRt2.d2FEEF&Enull{E (t2.d2FEBEEREN Fnot nul) ZGaILUE
YY)
SELECT * FROM t1 WHERE NOT EXISTS (SELECT * FROM t2 WHERE
t1.c1=t2.d2);

PRI :
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& 3-20 not exists #1171tk

id | operation
S
1 | -» Streaming (type: GATHER])
2 | -» Hash BAnti 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)

i%EFEhashagg,

ZiHHGROUP BYiIEGAUNR 4R T groupagg+sortiplantEseStbikE, aILluEd
pnRwork_memBy7 &S hashaggfiplan, EAARBHEEFMIESHEE.

SR E IR I caseiF

GaussDBRENAAMELRAR, MREIISHREERSEIERETRES, ald
IRIBEE o] MR EAIR IR CASERIAR -

BRXRS (FRRESEHRARIEZHE

JES|FERRHSFLAREESF ILFERRS [FEMmiTERAM.
RE#%Ewhere FARFHERI=T<>R(ERF. nuliEFIBT. onElE. ¥

WEFSQLIEGHTRD -
SFIFEXFHBEAZEIL LA LG EEAREMEEEAISQLE LAE EIFRDHSGE, #ESQL
hE—ERDIFD IR AISQLIHEHITEREANIGIER, IFoERNZSEEEE
ABRTF:

- RS SQLERFIFER, FEFESHIEERK.

- Plan costit&ARE, EFFEiThash bucketX/)\, ELUNSCEREET1000W
1T, hash bucket24&1000,

- R# (W0substrto_number ) SR AHIEEFEIEFEEITENE,
Z DN E T AZFMbroadcasthiIF&Eif,

3.3.8 SQL i< BESHIEE

ATTENBENGaussDB SQLIELIERERIXECNEESHL
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% 3-2 CN ELES#

sH/2EE

ik

enable_nestloop=on

EHEERA X EREBINERE ( Nest Loop Join ) ZEEURY
{EH. ZREHN “on” g, HIRMIEERNest Loop
Join; HZEN “off” [T, MUBEFEEMSEINSME
EEREMA X
1588
MERFBEHFIBUEEFER: (BRIZF1Session ) FIGAITESIZSE
#, WRBEEESQLETHHITNTHS:
SET enable_nestloop to off;
IIRRARNPNREEREREEE XA . —REXT, E=fM
join5, ( Nested Loop. Merge JoinflHash Join ) B8,
Nested Loopid&/NIREHXEBRS|IAVHS, Hash Joinid
BAIESTITS

enable_bitmapscan
=on

EHIEEA AR B IRELIRERIER . RES
“on” , FRER; RENN “off” , BRAMFER

Lz
MRRAFBEELRIEIEEIERE (BIZgiSession ) FRIGRIESIZSH
B, WREEAESQUEATHITHSU TGRS

SET enable_bitmapscan to off;

bitmapscaniFESERAT “wherea>1andb> 1" Ha
I NbFIEBB RS IXMEIIFEM, (BEIHEEEEAR
indexscan, ELt, HAAMMNAIE AMERERITYIHE
bitmapscan&F, aJLA%kiAbitmapscan, EtEEREHEIRE
Fo

enable_fast_query_s
hipping=on

EHESNURERERSHIVESR, HITRERITIH .
IREM “on” , RTRHUTIHRITECNFIDN ESBER; RE
73 “off” , RNMEADHIELR, BIITIHRITECN EE
BY, PAIEARIEEIDNFHIT,
i
NRIAFEALREBUBREERE (RIZiFiSession ) HIGITEXIZSH
&, WRFEESQLEAHHITI FHS:

SET enable_fast_query_shipping to off;

enable_hashagg=on

EHIR A REXT HashEREEHI KU SEBURIER o

enable_hashjoin=on

BRI EE T HashiERERLRIZE BLRO(ERT

enable_mergejoin=
on

EHIMA R R SR LB R

enable_indexscan=o0
n

B RERIZRS (I S B R

enable_indexonlysc
an=on

BRI N ER S 1A AR BRI E R o

enable_segscan=on

EHRIR AR IR RRER . 2B E
AN, BEXMXNEZERILMUBEFEEMSE
RIBHRILSEERE /TS E
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2H/2%E g

enable_sort=on BRI RERIHEF SR . 12BNt HREHARY
HEF, (ERXAXNESa LU SREFEERE M S AT
(R EIEREM X,

enable_broadcast=o0 | IE=HIE AL EEXTFbroadcast] IEELHIREMAVFER . It
n BRXMEEHEIRESRKR, RIHENEER = ( Stream )

SCRREIEERAMMERNERN, JLUSEZSHgENff, B
HEEREEREH.

rewrite_rule BRI 2R 2B B ALAZYAGG\MAGICSET\PARTIALPUSH
\UNIQUECHECK\DISABLEREP\INTARGETLIST\PREDPUSH
E5HN,

3.3.9 {#H Plan Hint #FEL

3.3.9.1 Plan Hint B{{ELA

Plan Hint s PRt T B Ot R RVF R, BRI LUEEIEEoinliF,
join. stream. scan5i%k, IEELERTH, IEEESHIETIRRMEEES N FRE
RFITHATITRIRSEM, LURHEERIEE.

IhEeA
Plan Hint{SZ4FESELECT R BFRBIN TR isE:
[*+ <plan hint>*/
HJLARRHEREZ I hint, ZEFERATEHDIE. hintREghintHaIERNIHE, NFFEE
HIAShint, EEEFEIRRIselectEFFIEENINt,
fan:
select /*+ <plan_hint1> <plan_hint2> */ * from t1, (select /*+ <plan_hint3> */ from t2) where 1=1;
Hrh<plan_hint1>, <plan_hint2>A45MNE&EEAYhint, <plan_hint3>AHNEFEIGRY
hint,
M
WNREMEIEN (CREATE VIEW ) Bfig%Ehint, NIEIZAME S X # N BT SFEHIZ
hint,
(11 % B8
H{FERrandom planIfgg ( 2¥plan_mode_seedA~790 ) AF, Zi@IEEMIplan hint AS1EE
B,
SR EE

UETRAPlan HiInCHSISEENT, SERALMTIERE.
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e IETEJoinlliFAIHINt - leading hint,

o I8TEoinARAIHInt, {XSZiEbRsemi/anti join, unique planZ4MIEFhint,
o IEEARETHMIHING

e JETEStreamALAYHINt,

o IETEScanFILAYHInt, {X3ZiFE AAYtablescan, indexscanFlindexonlyscanfy
hint,

o IBEFHHERZAIHINt,
o IEEMEMSEMIHInt, XZiFoingHashAgglIES T FETS .

EREIN
e RZ#FAgg. Sort. SetopFISubplanfihint,
o R3Z#HFSMP#HOINode Groupizms FHIHInt,

ANl

AEPFEHE—MEGETRE, EFPlan HIntHSHIE 5 EENTLL, R~AEGRAR
ehintB9R TR0 RE7s:

explain

select i_product_name product_name
Ji_item_sk item_sk

,5_store_name store_name

,5_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

,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

’
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=] 3-21 Plan Hint i@{f

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
5| -» Wector Hash Join (&,21) | & | 16MB | 169 | 3401430.42
6 1 -» Vector Hash Join (7,20) | 7 | 43MB | 173 | 3400343.15
71 -> Vector Streaming(type: REDISTRIBUIE) | 71 1MB | 123 | 3395775.64
81 -» Wector Hash Join (9,19) | 7 1 27MB | 123 | 3395775.48
91 -» WVector Streaming(type: REDISTRIBUIE) | 71 1MB | 123 | 3386294.72
10 | -> Vecter Hash Join (11,18} | T | 16MB | 123 | 33£86294.56
11 | -» Vector Hash Join (12,14) | 7 | 19MB | 112 | 3384018.02
12 | -» Wector Partition Iterator | 287999764 | 1MB | 12 | 227383.99
13 | -> Partitioned CStore Scan on store_returns | 2879939764 | 1MB | 12 | 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 | 19 | 2264.00
19 | -> CS5tore S5can on customer | 12000000 | 1MB | 8 | 12923.00
20 | -» CStore Scan on cuatomer_address ad2 | 6000000 | 1MB | 58 | 5770.00
21| -»> CStore Scan on promotion | 36000 | 1MB | 4 | l262.5
{21 rows)

3.3.9.2 Join JfFRY Hint

ToaEfER

ARSI

SRR

iERRjoinRYINy, BIEASMRIRF .

o {UEEjoinlliiF, FEERINEINF .

leading(join_table_list)

o [EFfEEjoinlRFIIRINERIRE, AIMRIRFRERINEERL

leading((join_table_list))

join_table_list/sRrZFjoin[iFaIhint=7F5, AJLEESHRENES R (3
2) , T FEERANGSR, LSS FENhintElE, BIMESRILMER

IESIEEMSER, RZEERTEDR.

ikl

KHEEAR N FHERTR, FREHschemas

MARY:
FMREFERE, FRMAERISRERTZER.
join table listhIEEMNRFEREIUATER, BUSHRENER
o listFRIRGRAESNESIRANFERPFHE,

o listFRIRESFIESIRANFERPLNERE—RT, NRAME—, FTE2ERRE

AIBIBHITS
o [FE—PERRBEEItEHI—IX,
o WRFFERZ, WlisthRIXRFE[EARIE.
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Buan:

leading(t1 t2 t3 t4 t5)Fx: t1, t2, t3, t4, t55Ejoin, FAFjoinlfiFERAIPERIR
leading((t1 t2 t3 t4 t5))F7x: t1F1t25%join, t2ffAZR; B3 join, t3MAXR; B

#0t4 join, tMAZE; BFOLS join, t5MAZE.

leading(t1 (t2 t3 t4) t5)Fx: t2, t3, t45kjoin, AIINERAIR; HFOt1, t5 join, PIFPE

AR

leading ((t1 (t2 t3 t4) t5))FR: t2, t3, tdskjoin, RIPERRIR; ERINE, t1EFL2,

t3, t4B9joinzKjoin, t1A%MK, BFOLS join, t5 AN,

leading((t1 (t2 t3) t4 t5)) leading((t3 t2))F&x: t2, t35k&ffjoin, R2HAZFE; AGHE
FOt1f#fjoin, t2, t3aJjoinFMAZE; REHIRt4ifjoin, t4MAER, HREFt5Mjoin,

SRR

ANl
S BIRRIE SR Fhint:

explain

select /*+ leading((((((store_sales store) promotion) item) customer) ad2) store_returns) leading((store

store_sales))*/ i_product_name product_name ...

ZzhintgR/R: E£ZIEAJjoinkEKIE: store_salesflstorestjoin, store_salesff{AZ, &
EixERpromotion, item, customer, ad2, store_returnsfifjoin, IR TREADR:

3-22 EREEITLY

WRRNING: Duplicated or conflict hint: Leading(store_sales atore), will be diacarded

E-costs

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

1 | -> Row Adapter | 6 |

2| -> Vector Streaming (type: GATHER) | [

31 -> Vector Hash Aggregate | & | 16MB

4| -> Vector Hash Join (5,20) | & | 585MB

51 -» Wector Streaming{type: REDISTRIBUIE) | 1320811 | 1MB

6 | -» Wector Hash Join (7,189) | 1320811 | 43MB

71 -» Vector Streaming(type: REDISTRIBUTE) | 1320811 | 1MB

g1 -» Vector Hash Join (9,18} | 1320811 | 27MB

91 -» Vector Streaming(type: REDISTRIBUTE) | 1383248 | 1MB
10 | -¥ Vector Hash Join (11,17) | 1383248 | 1&MB
11 1 -» Vector Hash Join (12,16) | 2626366951 | l6MB
12 | -» Vector Hash Join (13,14) | 2750085660 | 2156MB
13 1 -» CS5teore Scan on store | 24048 | 1MB
14 | -» Vector Fartition Iterator | 2879987993 | 1MB
15 | -> Partitioned CStore Scan on store_sales | 2879987933 | 1MB
16 | -»> CStore Scan on promotion | 36000 | 1MB
17 1 -> CStore Scan on item | 158 | 1MB
18 | -> CS5tore Scan on customer | 12000000 | 1MB
13 | -> CStore Scan on customer_address ad2 | 6000000 | 1MB
20 | -> Wector Partition Iterator | 287999764 | 1MB
21 | -»> Partiticned CStore Scan on store returns | 287999764 | 1MB
{21 rows)

B it X Tiswarning B2 E L HIntAUEEIR . PSR ESER9RE .
3.3.9.3 Join FRAY Hint
IhEesA

15RAJoin{FFERY 5%, ALAAINested Loop, Hash JoinFIMerge Join,

EEET

[no] nestloop|hashjoin|mergejoin(table_list)

[ AL L]
FoRoD oW o

oo

w

B k2O o

el

16302094.34
16302094.34
16308092.67
16308092.63
16069870.93
16061891.00
16056566.78
16048586.85
16038321.62
16029664.50
15751384.88
14226077.19
2264.00
2756066.50
2756066.50
1268.50
4051.25
12923.00
5770.00
227383.99
227383.99
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SRR

e noFERhintl¥join 5XAEA

e table_list ARFhintRESHIFRER, 1ZFHFEPAIES)join_table_listiH[E,
QARPFEARFHIESIEE0inAILER

fBign:

no nestloop(t1 t2 t3)5&x: &Rk, t2, 3=FEETRIAY, RMEMnestloop, =%
ERZIH R RTBERE2 t355join, BBERt1 join, Bkt1 t25¢join, FBERt3 join, LtthintRhint
&E—Rjoindjoin/ =, WFMFEZNGEARhint, MNRFE, olLARMIEE, f
m: FEFRBEA I Fnestloopi®Eiz, BHEEL2 t35Ejoin, MIEHNhint: no nestloop(t2
t3),

Nl
XBIREIE R ERL Fhint:

explain
select /*+ nestloop(store_sales store_returns item) */ i_product_name product_name ...

iZhint®7R: S hlistore_sales, store_returns¥litem=3RAVERER, RGHIFEREL
fiEFAnestloop. AERITRIMITATR:

3-23 SRR

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row hdapter | (3] | 273 | 100061693161.06
2] -» Vector Streaming (type: GATHER) I e | | 273 | 10006169316l.06
31 -> Vector Hash Aggregate | 6 | 1eMB | 273 | 100061693159.40
4 | -» Vector Streaming({type: REDISTRIBUIE) | & | 1MB | 169 | 1000681693159.36
51 -> Vector Hash Join (§,22) | 6 | 43MB | 169 | 100061693158.99
€ | -> Vector Streaming(type: REDISTRIBUIE) | 6 | 1MB | 119 | 1000681688591.48
71 -» Vector Hash Join (8,21) | & | 16MB | 119 | 100061688591.30
I -» Wector Hash Join (9,20) | 71 2™B | 123 | 100081687 4
9 | -> Vector Streaming{type: REDISTRIBUIE) I 7 1 1IMB | 123 | 100061

10 | -» Wector Hash Join (11,19) | | leMB | 123 | 100081877

11 | -» WVector Nest Loop (12,17) | | 1MB | 112 | 100061675546.57
12 | -» WVector Hash Join (13,15) | | 535MB | 62 | 6183443.54

13 | -> Vector Partition Iterator 12 | 1MB | 66 | 2756066.50

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

15 | -» Vector Fartition Iterator | | 1ME | 12 | 227383.99

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

17 | -» Vector Materialize | 158 | 1&MB | 58 | 4051.28

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

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

20 | -> CS5tore Scan on customer | 12000000 | 1MB | & | 12923.00

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

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

{22 rows)

3.3.9.4 {THRY Hint
Theetik

IERAFRIBIZERERI A/, HFHEXHEFIMEXHERhint,
IEEBR

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

SRR

o #+-, HITITHHENNNMIRMEN S, #F<ERFEREEAVTEHT
hint, +-*F®RGERGEATERTIN. B, EIRME, EERNTHS/IMENT
7. table_list/ghintXI Rz AYEE xR B EKjoinfERE, SloinBAHintHtable_list
R,
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o constolLAREEIAERE, IFRIFITEUE,

fan:

rows(t1 #5)F&R: IBERIIERENST,
rows(t1 t2 t3 *1000)F&: $ETELT, t2, t3 joinFEAVLERERIITHFELL1000,

o IHEEFEARENFRRINInt, XNFENFRAIREAMREFNhiInt, RERPERHINE
joinfimiR, #BEfhAhint, FIE0: REhintArows(t1 t2 * 3), XFF(t1 t3 t4)F0
(t2 t5 t6)joinAY, AFt1FICHEINEjoindIPEiI%, FrAEjoinfISEREL SN AIZ
hintFERISELA3 .

e rows hintszifEssk. B3, function tablefzsubquery scan tablefy45 526 Hig
Ehint,

ANl

X7B R EIEERL Fhint:

explain

select /*+ rows(store_sales store_returns *50) */ i_product_name product_name ...

iZhintZ&7x: store_sales, store_returnskEAYLE REMBEITHERLETEEM L3k
PAS0, &R RIENTREr:

3-24 EREEMRITL

id | operation | E-rows | E-memory | E-width | E-costs
1 | -» Row Rdapter | 312 | | 273 | 3401656.58
2 -» Vector Streaming (type: GATHER) | 312 | | 273 | 3401656.58
31 -» Vector Hash Rggregate | 312 | 1eMB | 273 | 3401634.391
4| -» WVector Streaming(type: REDISTRIBUIE) | 313 | 1MB | 169 | 3401634.39
5 -» Wector Hash Join (&,21) | 313 | 43MB | 169 | 3401633.06
6 | -> Vector Streaming{type: REDISTRIBUTE) | 313 | 1MB | 119 | 33970685.38
71 -» Vector Hash Join (g&,20) | 313 | 27TMB | 119 | 3397064.31
g | -» Vector Streaming(type: REDISTRIBUIE) | 328 | 1MB | 119 | 3387583.37
L -» WVector Hash Jeoin (10,18) | 328 | 1&MB | 119 | 3387582.18

10 | -» Wector Hash Join (11,18) | 344 | 16MB | 123 | 33868294.74

11 | -» Vector Hash Join (12,14) | 360 (1 19MB | 112 | 3384018.02

12 | -» Vector Partition Iterator | 287993764 | 1MB | 12 | 227383.98

13 | -> Partiticned C3tore Scan on store_returns | 287999764 | 1MB | 12 | 227383.89

14 | -» WVector Hash Join (15,17} | 1516824 | 16MB | 124 | 3045626.08

15 | -¥ Vector Partition Iterator | 2879987999 | 1MB | 66 | 2756066.50

16 | -» Partitioned CStore Scan on store_sales | 2379987939 | 1MB | 66 | 2756066.50

17 | -> C3tore 3can on item | 158 | 1MB | 58 | 4051.25

18 | -» CStore Scan on store | 24048 | 1MB | 19 | 2284.00

19 | -»> CS5tore Scan on promotion | 38000 | 1MB | 4 | 1268.50

20 | -»> C5tore 5can on Customer | 12000000 | 1MB | g 1 12323.00

21 | -> (3tore Scan on customer_address ad2 | 6000000 | 1MB | 58 | 5770.00

{21 rows)

B111

TEFRIMEITHIEIEN3601T, RAEETHN7IT (HERNGEEE) -

3.3.9.5 Stream A LAY Hint

Thaeksik

f5BHstream{EARYAE, BILAAbroadcastflredistribute,

AL

[no] broadcast|redistribute(table_list)
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SRR

e noZxERhintfstreamBXA{ER,
e table_list/oi#{TstreamiBERV BRI Z KjoinERE, WSEIHA,

aR]l
X BIF B A ER Thint:

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

[Eitkld, (store_sales store_returns item store)Flcustomerfifjoinft, BIZM T ESD
o, WhintRREERIFEREGRMED, BIAFRSonINE, NERTIINTAR

7~

3-25 SRR

id | operation | E-rows | E-memory | E-width | E-coats
1 | -> Row Adapter | 6 | | 273 | 571844E8.94
21 -» Vector Streaming (type: GATHER) | 8 | | 273 | 5718448.94
31 -» Vector Hash Aggregate | & | leMB | 273 | 5718447.27
4] -» Vector Streaming{type: REDISTRIBUTE) | 6 | 1MB | 169 | 5718447.23
5 -» WVector Hash Join (&,21) | 6 | 16MB | 149 | 5718444.286
6 | -> ¥Vecter Hash Join (7,20) | T | 43MB | 173 | 5717159.4&0
71 -» WVector Streaming(type: REDISTRIBUIE) | 71 1MB | 123 | 5712592.09
g1 -» WVector Hash Join (9,18) | 7 | S85MB | 123 | 5712591.93
9 -» Wector Hash Join (10,17) | 7 | 1&MB | 123 | 3386294.56

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

11 -> Wector PFartition Iterator | 287999764 | 1MB | 12 | 227383.99

12 | -> Partitioned CStore Scan on store_returna || 287999764 | 1ME | 12 | 227383.99

13 | -» Wector Hash Join (14,18) | 1516824 | 1&MB | 124 | 30656846.08

14 | -> Wector Partition Iterator | 2879987938 | 1MB | 66 | 2756066.50

15 | -> Partitioned CStore Scan on store_sales || 2879987999 | 1MB | &6 | 2756066.50

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

17 1 -»> CStore Scan on store | 24048 | 1MB | 1% | 2264.00

18 | -> Wecteor Streaming(type: BROADCAST) | 288000000 | 1MB | & | 2176297.36

13 | -> CS5tore 5Scan on CUustomer | 12000000 | 1MB | & | 12923.00

20 | —-> C5tore Scan on customer_address ad2 | 000000 | 1MB | 58 | 5770.00

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

{21 rows)

3.3.9.6 Scan 5 HY Hint
IhaehmR
188BscanfEARY%, AJLARtablescan. indexscanfindexonlyscan,

AL

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

23508
e noZx rhintA9scanFXAMER
o tableXRhintiBEHIER, REEE—1F, NRFGFEAIBNMIFERZHT

hint,
e indexZzR{FHindexscangindexonlyscanfiJhintlS, ISEMIZESIBIR, HEiIRAE
BE— .

YFFindexscangfindexonlyscan, REhIntfIZES|EFhinthIFAT, A 8efERZhint,
scan hintZ#5E1 75773k . obsk. FEIBFR LIEE,
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Al
FThintfERZRS 1T, EEELEEitemBli_item_skF EBI3EZRS|, FFRAI.

create index i on item(i_item_sk);

XRGIRRIEDERIN Fhint:

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

IZhintzR7R: item3REAZRE [T . ERITHRIWTAR:

=] 3-26 ARLIAMITHE

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Rdapter | & | | 273 | 100061674938.26
2 -» Vector Streaming (type: GRTHER) | & | | 273 | 100061674938.26
31 ->» Vector Hash Lggregate | & | 1eMB I 273 | 100061674936.59
4 -» WVector Streaming(type: REDISTRIBUIE) | 6 | 1MB | 189 | 100061674936.55
Bl -» Wector Hash Join (&,21) | & | 43MB | 169 | 100061674936.19
(3] -» Vector Streaming(type: REDISTRIBUIE) | 6 | 1MB | 119 | 100061670368.67
71 -> Wector Hash Join (8,20) | & | 16MB | 119 | 100081470368.50
g1 -> Vector Hash Join (9,19) | 71 27TMB | 123 | 100061669081.23
N -» Wector Streaming(type: REDISTRIBUTE) | 7 1 1MB | 123 | 100061659600.47
10 1 -» Vector Hash Join (11,18) | 7 1 1eMB | 123 | 100061659600.31
11 | -» Wector Nest Loop (12,17) | 71 1MB | 112 | 100061657323.77
12 1 -» Vector Hash Join (13,15) | 13670 | 585MB | 82 | 6163443.54

13 1 -> Vector Fartition Iterator | 2879937999 | 1MB | 66 | 2756066.50

14 | -» Partitioned CStore Scan on store_sales | 2879987999 | 1MB | 686 | 2756066.50

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

18 | -»> Partiticned CStore Scan on store_returns | 287999764 | 1MB | 12 | 227383.99

17 | -» CStore Index Scan using 3 on item | 1| 1MB I 58 | 4.01

18 1 -> CStore Scan on store | 24048 | 1MB | 19 | 2264.00

19 1 -»> CStore Scan on customer | 12000000 | 1MB | 8 1 12923.00

20 | -> CStore Scan on promotion | 36000 | 1MB | 4 | 1288.50

21 | -» CS5tore Scan on customer_address ad2 | 8000000 | 1MB | 58 | 5770.00

{21 rows)

3.3.9.7 FHEERBM hint

INRERIA
SR T SHERAOETR.

AL

blockname (table)

SHHA
o tableRTNEZTFHHERNINAIBIS ISR,
mafil:

o blockname hint{U7ESIRIAYF SEIEIRIBFIT A 24 F RS, BRTHSHT IR
SIEINFHEEISTH, EXISTSFHEBIRF IO AAqUE B THEEET . ZhintB R
EE TSRS hintBE A R,

o HFFROMERFEMTEN, NBSEHFEMUBIGEIThint, blockname hint &
A,

o MEFHETAESIE, MEFEXLRTSHERUESHAIRFESE, hinthRaR
EER

ANl

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);
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ZhintRx: FHEERRIZ A, BHES EERstore_salesRXEXATEEANnestloop,
SRR FERR:

3-27 EREAR IR

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Adapter | 14399594000 | | 216 | 325105765847.91
2 -» Vector Streaming (type: GATHER) | 1439984000 | | 216 | 325105765847.91
3 -» Vector Nest Loop Semi Join (4, 4) | 14399594000 | 1MB | 216 | 325026664615.00
4| -» Vector Partition Iterator | 2879987939 | 1MB | 216 | 2756066.50
5 -> Partitioned CS5tore Scan on store_sales | 2879987999 | 1MB | 216 | 2756066.50
& | -» Vector Materialize | 300000 | 16MB | 4 | 4178.25

| -» WVector Hash Rggregate | 300000 | 1&MB | 4 | 3988.75
g1 -» CS5tore Scan on item | 300000 | 1MB | 4 | 3832.50

3.3.9.8 izfTIFIAY hint

Thaetik

EREEEITIRESMIEPFEMRNESHRAMFHE, $33)oinflHashAggiz
BHRRES T

IEAEI
o IEEBRZEMR:
skew(table (column) [(value)])
o IBETEEERIRF

skew((join_rel) (column) [(value)])

SHHA
o tableRTFEMMAIRES.

o jo?_rel%ﬁ%'—ﬁjoinﬂgﬁ/l\iig/l\ﬁ, a0 (t1 12 ) FRU1FN2join/ERIERFE
ﬂ:ﬁl\sl‘o

o columnFRARFRPFEMMAT—IHZS 1o
o valueRRAFMAIFIPEFEMFBI—T B ME.
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(AR

fBuan:

?gew hint(XEFEE S HEIEENFRHEE ST TEETNES HIEERNER IS
=z 8

skew hintBEH{MEEBRIIFEREBPIRXR, TIFERLint. FEHifhint, with asF
ahint, JWFFEE, LTiLEASHES IS Eskew hintd(FH, XE5HBhintA—#,
SFRRIER, MREXTHE, WEhintPAIUERBIE

SIFRRIT, EAFERENYIERT, JLMERRZEALMERSIZ . skew hintfiJcolumn
AEEFREAR, IRTEREXRBLHEATEAANESHEEMR, FEEELHIEREE
RFAOFY, LAFRA9ZU# Thint,

SSFRFHE, MNEERFTIEIEHEHIRINIERTEAS, AERNNEAEEEZ101, W
BEMATIAMRRBERINEA—RE, AT HBIRFIAES, EaESIEE. W, R
FEME, AFRFHEREa1, MFIRIIRREb1FIb2, Wiskew hintdl: skew(t1
(c1 c2) ((a1 b1)(al1 b2))). fish(al b1)A—MELESEG, NULLETLUWEARRMELRE, 814
hintfhBYEASFBE 1+, BEATINEHE.

FEloinBIED IR, skew hintdfvalue AR aTERE, FEHashAggHRILATRE .
JFFE. 7. BEPEEEST, VWEEREBEUSELE.
SFRFHE, ASZISEhinth#TREEREE; T stringZER!, FEFRES|S,

BRE SRR

o 15

B—"skew hintARRT—NERXRZEFENRFRES, IREREEEEEFHY

z

PIRIEFAENIFMER, WEIEES 1 skew hintS£il,

EfeEskewly, BIELATMERAIAIE:

BYIEME: skew(t (c1) (v1))

HBE: RERHIAF RV BEES IR TP EERR

BATGIZ(E: skew(t (c1) (v1 v2Vv3..))

AE: FREIAFIFAIVI. v2. v3---HEETIEIHITHREEMR
ZHE(E: skew(t (c1 c2) (v1 v2))

R FXREAIFIROVIEFICQIBVEEE IR THEER .
ZHIZE: skew(t (c1 c2) ((v1 v2) (v3 v4) (V5 v6) ...))

REA: RARMEIFIAIVI, v3. v5---EFIC2FIAIV2. V4. v6---EEEIEHIT
FREEF .

A

Zy2E, JSEMFHERIERTUARERES, W: skew(t (c1 ¢2) (v1 v2 v3 v4 V5
V6 ..)) . =RERESYRS—, RS,
U: skew(t (c1c2) (viv2v3vd (Vv5ve) ..) BEFEIEERIREE.

e 1§

TEPIE)E SRR

MRERAFENR, mMEEEHRTPHNFEEREIMME, WEEBEISIEES
ISR IRIAIskew hintSH TRRIBIEAM . skew((t1 t2) (c1) (v1))

Eﬁﬂ: FXRUFO2 JoinFRISERFEME!, MRIAIRNFACIF, 15189
=Vl

ATBRFEEIRN, “c1” RegFETjoin_relli—MRXEH, NRFEESZS

U

IS A 2 TR

STRERA 01 (2024-07-02) IR © ERRBRABRAT 84



Z=HIEZE GaussDB
BPiEm

3 MRERIL

=Y

ANl

NMRETHEEZE, UB—EHIMRE, WEhintSER—E4.

MNTFIRFHIFEN, skew hintSHIFEZERFEIRIRHIThint. IRBIHFEE
RARNB— I ERFEMN, WERERERHIThintlITRMES.

Tiex TR, EFERIR, WRNERERBIRRThint.

e

[Rquerydi#iThint,

KA TE@HR I Tskew hintiiFHEAILRIZAI, EEIERDRAHhintRIRTIIT

Fr7s:

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 ctri.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;

& 3-28 &RLIAMITLY
id | operation | E-rows 1 E-memory | E-width | E-costs
1 | -> Row Adapter | | 1 20 | 911254.47
2 -> Vector Limit | 1 1 20 | 911254.47
3 -> Vector Streaming (type: GATHER) | | 1 20 | 911325.75
4 | -> Vector Limit | | 1MB 1 20 | 911247.62
5 -> Vector Sort | | 1eMB | 20 | 911631.21
6 | -> Vector Hash Join (7,29) | | 41MB(12374MB) | 20 | 805379.41
T -> Vector Streaming(type: REDISTRIBUTE) | | 384KB 1 4 | 883010.31
g 1 => Vector Hash Join (9,19) | | 1eMB 1 4 | 2861302.05
N -> Veetor Hash Join (10,18) | 11054450 | 16MB 1 44 | 427109.71
10 -» Vector Hash Aggresgate 1 50247501 | 397MB(12671MB) | 54 | 395302.57
11 | -> Vector Streaming(type: REDISTRIBUTE) | 50247501 | 384KB 1 22 | 358663.76
13 | => Vector Partition Iterator | 2g° 9764 | 1MB 1 26 | 3.99
14 | -> Partitioned CStore 5can on store_returns | 287999764 | 1MB 1 26 | 227383.99
15 | -> Vector Streaming (type: BRCADCAST) 1 8712 | 384KB 1 4 | 975.56
16 | -> Vector Partition Iterator | 363 | 1MB 1 4 | 910.65
17 | -> Partitioned CStore Scan on date_dim | 363 | 1MB 1 4 | 910.65
is | => CStore Scan on store 1 44 | 1MB 1 4 | 1006.39
19 | -> Vector Hash Aggregate | 192 | 16MB 1 68 | 426707.38
20 | => Vector Subgquery Scan on ctr2 | 50247501 | 1MB 1 36 | 416239.03
21 | -> Vector Hash Aggregate | 50247501 | 397MB(12671MEB) | 54 | 395302.57
22 -> Vector Streaming(type: REDISTRIBUTE) | 50247501 | 384KB 1 22 | 358663.76
23 | -> Vector Hash Join (24,26) | | 16MB 1 22 | 294300.51
24 | -> Vector Partition Iterator | | 1MB | 26 | 22 3.99
25 | -> Partitioned CStore Scan on store_returns 1 | 1MB 1 26 | 22 83.99
26 | -> Vector Streaming(type: BROADCAST) | | 384KB 1 4 | 975.56
27 | => Vector Partition Iterator | | 1MB 1 4 | 910.65
28 | -» Partitioned CStore 5can on date dim | | 1MB 1 4 | 910.65
29 | -> CStore Scan on customer | 12000000 | 1MB | 24 | 12923.00

IR EwithFaHIHashAggFlsMNERIHash Joinif{Thintd

T:
explain
with customer_total_return as

BxE, rhintAIEiaun
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(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 ctri.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;

iZzhintk: AEwithFaHaIgroup by EfHashAggHiHITE D RATFEMR

£, WRN/FEITRIAY108021SHash Agg&+; FMEctr1Z&EAIctr_customer_skFITEf ]
Hash JoinfpHTEDHIIFEMR, MNRITHN6SEF . £

R

3-29 &AL

id | operation ] E-memory | E-width | E-costs
11 -> Row Adapter | ] | 20 |
2 -> Vector Limit | ] | 20 |
31 -> Vector Stzeaming (type: GATHER) | ] | 20 |
4 -> Vector Limit | | 1M8 | 20 |
51 -» Vector Sort | | 16M8 | 20 | 1062154.87
€1 -> vector Hash Join (7,31) | | 41MB(12344MB) | 20 | 1055903.08
71 -> Wector Streaming(type: BART REDISTRIBUTE PART ROUNDROBIN) ‘ | | 384%B | 4 | 1013056.43
8| =5 Vector Hash Join (9,20) | | 16M8 | 4 | 1000006.10
LN -> Vector Hash Join (10,19) | | 1eMB | 44 | 496461.73
10 | -> Vector Hash Aggregate | | 397MB(12010MB) | 54 | 264654.59
11 -> Vector Streaming(type: REDISTRIBUTE) ‘ | | 384KB | 54 | 428015.79
12 | -> Vector Hash Aggregate | | 397MB(12010MB) | 54 | 330939.31
13 | -> Vector Hash Join (1%4,16) | | 1648 | 22 | 294300.51
12 | -> Vector Partition Iterator | 2 764 | 1MB | 26 | 227383.99
15 | -> Partitioned CStore Scan on store returns | 287989764 | 1MB | 26 | 2
16 | -> Vector Streaming(type: 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 | -> CStore Scan on store - | 44 | 1B | 4 | 1006.39
20 | -> Vector Hash Aggregate | 192 | 1eMB | 68 | 496059.40
21| -> Vector Subguery Scan on ctr2 | 50247501 | 1MB | 36 | 485591.05
22 | = ector Hash AQOTES: | 50247501 | 397MB(12010MB) | 54 | £64654.59
23 | -> Vector Streaming(type: REDISTRIBUTE) | 2 | 384KB | 54 | 428015.79
24 | -> Vector Hash Aggregate | | 397MB(12010MB) | 54 | 330939.31
25 | —> Vector Hash Join (26,28) | | 16MB | 22 |
26 | -> Vector Partition Iterator | | M8 | 26 | 2
27 1 -> Partitioned GStore Scan on store_returns | | 148 | 26 | 2
28 | -> Vector Streaming(vype: BROADCAST) | | 384XB | 4|
29 | -> Vector Partition Iterator | | M8 | 4
301 = Partirioned CStare Scan on date_dim | 363 | 1MB | 4 | 910.65
31 -> Vector Streaming(type: PART LOCAL PART BRORDCAST) | 12000000 | 384KB | 24 | 34485.50
32 | =5 CStore Scan on CustomEY | 12000000 | 1MB | 24 | 12923.00
(32 rows)

MAHERITRIRTLAE L
a. ¥¥FHash Agg, BFEHESHEFEMR, FRLAAINEAGg.

b. ¥¥FHash Join, EIHFATEESHMFEMSF, FAILMLCHRBAFNESHE
Fo

o  EEEYEqueryfgiH{Thint
AehintBE@ L0 T

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

E] 3-30 A7 Hint A9EITX

1 | -> Row hdapter | 16872 | ] 14 | 62261.28
2| —» Vector Streaming [type: GATHER) | 16872 | ] 14 | 62261.28
3 | - Vector Streaming(type: LOCAL GATHER dop: 1/2) | 16672 | 32EB ] 14 | 61475.78
4 | -5 Vector Hash Aggregate | 16672 | 16MB ] 14 | 61452.00
5| -» Vector Streaming(type: SPLIT REDISTRIBUTE dop: 2/2) | 3112836 | 128EB ] 6 | 57498.43
6 | —-> C5tore Scan on store_sales_1 | 3112836 | 1MB | 6 | 21810.25

(6 rows)
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BFhintPIIARZFRER, EHTMEMUCITEEGERsubqueryliE&EI8, X
EiEiNEaflitranT:

explain

select count(*)

from (select round(ss_list_price),ss_hdemo_sk

from store_sales_1)tmp(a,ss_hdemo_sk)

group by a;

] 3-31 FALERITHEY

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

2 - Vector Streaming [type: GATHER) | 16672 | ] 14 | 62261.28

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

4 | -> Vector Hash Aggregate 1 16672 | 1EMB ] 14 | 61452.00

5 -» Vector Streaming(type: SPLIT REDISTRIBUTE dop: 2/2) | 3112836 | 128EB ] 6 | 57498.43

6 | —-> C5tore Scan on store_sales_1 | 3112836 | 1MB | 6 | 21810.25
(& rows)

WEIEAERINESZEIE.
EKANSENEE#HThint, hintAIEIEF0TLI0T:
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;

3-32 & Hint f9i1+%)

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Rdaprter 1 16672 | 1 14 | 27771.82
2 -» Vector Streaming (type: GATHER) | 16872 | | 14 | 27771.82
31 -» Vector Streaming(type: LCCAL GATHER dop: 1/2) 1 16672 | 32EKB | 14 | 26990.32
4 | - ector Hash Aggregate ] 16671 | 1eMB ] 14 | 2€962.54
5 -> Vector Streaming(type: SPLIT REDISTRIBUTE dop: 2/2) || 66216 | 128EB 1 14 | 26838.09
6 | -» Vector Hash Aggregate ] 66216 | 1eMB ] 14 | 25943.861
71 -> CS5tore Scan on store_sales_1 | 3112836 | 1MB | 6 | 21810.25

(7 rows)

MItRIBILAE S, XtHash AggdtfTiifEiiibis, RETNEaggseil, KKk
THITESHITRIEIRE, "R TESHATE,
5, BERPZ, WNFFEE, FFHEAERRABRTIEThint, 40:
xplain
selF:e?t [*+ 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 F9BIR. N EE

Plan HintRUERSMAIAEIT IR L, LB explainkEE T

HintPRIEIRASEIMEDIINT, REFRERN, ZERSREEQUREURES
HAZTRAF . FexplainiEBa), hintfUEiREwarningfleRXBRERE L, WFIE
explainiEa, £lldebug1 FAIHEERERES, FKEEFIHPLANHINT,
hintAYtEIR D LA T8
o EEHIR
EENNRIFZ9KW, SiREE, IBHHERIVE.
FEN: hintXgE=4E51R, leading hintggjoin hinti§E2NERUT, EBhintkigsE
x&, —BRIIEXEIR, WIZEPZRIEhintRRENT, FrLALRY R EEIREImEAVEE
HF=BIhintE .
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fan:
leading((t1 t2)) nestloop(t1) rows(t1 t2 #10)

nestloop (t1)FEIEEEIR, WEIL#ET, sTAhintAEZE1#ETRYleading((t1
t2)).

o BENEIR
- EREFE, GES), HiftleadinggjoindFHIIE IR, HIAIRIENEIR.
- scanhintdflindex A~ FZE, SIRIBENXEIR.

- 55, MRFEERAR, B-EERSPE2MRMERNER, BEREANRS
Zighint, hintRFEKY, TEER, FENEEREINRIZE
o hintEEZHR
NRFEhintESPR, REE—ThintEX, HEhinttISkM, SEHER
o

- hint&E8248, hintlEERFRZIIBE. Fa0: nestloop(tl t2)
nestloop(t1 t2),

- hint$z824E, table list—HAIhint, FEAR—HAIhint, hintf9H3(XGF
BF—ZEhint/5 &SN 3R,
Bgn: nestloop (t1 t2) hashjoin (t1 t2), MSHESREIERZE, ItAthashjoin
AUhintsE% . i£5: nestloop(t1 t2)Fno mergejoin(t1 t2) ARz,

ikl

leading hintRRIZNERESHITIFME. FIE0: leading ((t1 t2 t3)) S3FAERL:
leading((t1 t2)) leading(((t1 t2) t3)), LLATUNSRFTEleading((t2 t1)), MFEH
X, EENPSEER. (F5h: BERIMRhntE SR EERIERNhntES, A
BEFAFEERIINEMiInt, )

o FHHERABhintERH
FHERHRHEMINIntERY, SEHIRTR. BELNEFEHEPFEFESINREEDN
e, BRE, FEHEFRNSANRABEA— 1 BALIEoind,
o JFIRBATIFESH
- XfFskew hintkii, BRIRA THITEDMETAIEN, FrLAZhintZIRIEE
AZFED KA, hintiEX.
e  hintR#EfER
- 3EZ{EjoinfEMAhashjoin hintakmergejoin hint,
-  AEEE5|IKFREMIndexscan hintggindexonlyscan hint,

- BERBERSS LERSREREFASERENNES R, £FFEER
£(FMA%E5|, EitFERindexscan hintggindexonlyscan hintiFR&FEMA .

- indexonlyscanREHHEINRBERSIIIAER, SUEEhint RE#HfE
H.

- BNERGEZFEEEN, XEAEFEEERSEEIERNEE, WEEXE
ZHNRZ BRI ASER, FrLAEEENAleading, join, rows hint
YEAER, FlE0: 1 2 t3%Kjoin, t1F0t2, (2AN3BHEEZFEM, We1F0t3
TREMsEiERE, leading(t1 t3) FREMWIFEH.
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- HpkstreamitXlfY, MRFAIDHIISjoindliERE, WASLE R, redistribute
IR, WRAE, BE—FDH55joindltERE, Hegdmkredistributefd
X, A&4%pkbroadcastiittl, IBEEMAThINtUIASIEER,

- R FHHERKIEF, NWblockname hintA&#{FH
- X3¥Fskew hint, hintR{E(FERATEERT:

" PR AREEHITES .

" hindEERSIAEES IR,

"  hinfEEMFHEEBIRIATE, W TFjoinfiitRISEE.,
" (REMEEIGUCS EE F RIS .

3.3.9.10 Plan Hint SCFRB(LERAI

ATLATPC-DSHRAEMIHAIQ24RER BRI /o, E1000X, 24DNIAE L, BAER
plan hinti#{TSEFRERAIERE .. R~EIT:

select avg(netpaid) from

(select c_last_name

,c_first_name

,5_store_name

,Ca_state

,5_state

Ji_color

Ji_current_price

,i_manager_id

Ji_units

Ji_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 = c_customer_sk
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

1. ZBABIATTRIANT, =47ATEI110s:
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& 3-33 #liAitk

SRR
(SN =

iZitkIR, FE10EEFFEHbroadcast8ERE, HTFENESEFH
RIRITHLEEEZRFET R 13EEFIUTHIRMG, IREZE5813

EUSCRRTE™ RS

-> Vector Hash Join (10,21)

[88066.755, .260]

id | cperation 1 2-time | R-rows | E-rows |
11 -> Row Adapter 110324.107 1
z -> Vector Aggregate 110324.093 1
3 -» Vector Streaming (type: GATHER) 110323.958 24
4 -> Vector Rggregate [110179.302,110309.653] 24
5 -> Vector Hash Aggregate [110178.388,110308.515] §47824
5 -> Vector Streaming(type: REDISTRIBUIE) 478.771] 666234733
7 -> Vector Hash Join (8,22) .519] 666234733
-> Vector Streaming(type: REDISTRIBUTE) 1.087] £66234733

-» Vector Streaming(type: BROADCAST)
-> Vector Hash Join (12,20)

[7940.962,21430.725]
[2419.995,5319.606]

-> Vector Streaming(type: REDISIRIBUIE)
-> Vector Hash Join (14,18)
-> Vector Hash Jein (15,17)
-> Vector Partition Iterator

-> Partitioned CStore Scan on public.store_sales

-> CStore Scan on public.store
-» Vector Partition Iterator

-> Partitioned CStore Scan on public.store_returns

-> CStore Scan on public.customer
-» CStore Scan on public.customer address
-> CStore Scan on public.item

[1750.448,4659.581]
[15240.666,17159.616]
.366]
.230]
.596]

[3e.4
[3.160,5.026]

12000000
€000000 €000000
300000 300000

8178092140,

Ehashjoineh, {#Fstore_salesfd(ss_ticket_number, ss_item_sk)%Fstore_returnsfd

(sr_ticket_number, sr_item_sk)Fi#1TXEx, BBFHOZSIIBXMNEES

&1 o

2. {EAMNTAIrows hintiFATIELE, I, Z17A3E)318s:

select avg(netpaid) from

(select /*+rows(store_sales store_returns * 11270)*/ c_last_name ...

=] 3-34 rows Hint ASEYTHXY

TR

id | operation | A-time | A-rows | E-rows |
11 -> Row Adapter | 46 | 11 |
2 -> Vector Aggregate | 33 | 1 |
31 -» Vector Streaming (type: GATHER) | .082 | 24 | |
4 -» Vector Aggregate | 324,318499.290] | 24 | |
51 -> Vector Hash Aggregate | -813,318497.054] | 647824 | 18 |
[ -> Vecter Streaming(type: REDISTRIBUIE) | .B60,305601.698] | 668834733 | 18 |
71 -> Vector Hash Join (8&,232) | -468,315808.664] | 666834733 | 18 |
g1 -» Vector Hash Join (8,18) | .317,315684.018] || 66RE34733 | 18 |
91 -> Vector Streaming(type: REDISTRIBUIE) | -500,310602.307] | 275042158 | 147106999 |
10 | -> Vector Hash Join (11,17) | 951,14053.823] | 275042158 | 147106999 |
111 -> Vecter Streaming(type: REDISTRIBUIE) | .255,10264.3943] | 287999764 | 154080900 |
12 | -> Wector Hash Join (13,15) | 794] | 287999764 | 154060900 |
131 -> Vector Partition Iterator | 24.583] | 28799E7999 | 2879987999 |
14 | -> Partitioned CStore Scan on public.store_sales | 50.209] | 2879987999 | |
15 | -> Vector Partition Iterator | | 287999764 | |
16 | -> Partitioned CStore Scan on public.store returns | | 287999764 | 287999764 |
17 1 -> CStore Scan on public.customer | [122.246,170.128] | 12000000 | 12000000 |
b3 -»> Vector Streaming(type: REDISTRIBUIE) | 8,117.481] | 482915 | 146467 |
19 | -> Vector Hash Join (20,21) | [45.554,96.238] | 492915 | 146467 |
20 | -> CStore Scan on public.customer_address | [39.738,89.412] | 6000000 | 6000000 |
21 | -> CStere Scan on public.store | [0.361,1.095] | 2064 | 2064 |
22 | ~> Vector Streaming(type: BROADCAST) | [48.986,91.170] | 7200000 | 7200000 |
23 1 -» CStore Scan on public.item | [4.506,6.602] | 300000 | 300000 |
23

EHakmst T, RERZESE8Ehashjoinid?

thEE9EredistributeF &
HIBIMRI S,

5|#2sE9RredistributefFiad e S, H
HIEMEL, hashjoinERREE AT 18Eredistributefg

3. I LFHUREIE, customer_addressBIFNjoinFIRIARRMELR B R/, FRAEM
fTioinBEZ HIMEWEMA, Butcustomer_addressiiEIERfG1#1Tjoin, {FERAAITAIhiInt

TENE, HEIET, =17aE116s:

select avg(netpaid) from
(select /*+rows(store_sales store_returns *11270)

leading((store_sales store_returns store item customer) customer_address)*/

c_last_name ...
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=] 3-35 EAEEHY Hint ELITRY

id | operation | A-time | A-rows | E-rows |
1 | -» Row Rdapter | 1168326.537 | 11 11
21 -> Vector Aggregate | 116326.590 I 11 11
31 -> Vector Streaming (type: GATHER) | 116326.473 | 24 | 24 |
4 -> Vector Aggregate | [116157.161,116236.494] | 24 | 24 |
51 -> Vector Hash Aggregate | [118155.328,116233.948] | €47824 | 187770504 |
6| -> Vector Streaming(type: REDISTRIBUTIE) | [B4103.951,102052.326] || 666834733 | 187770507 |
71 -» Vector Hash Join (8,10} | [23229.463,47484.497] | 666834733 | 187770507 |
Ell —> Vector Streaming{type: REDISIRIEUTE) | [38.367,74.330] 1 €000000 | €000000 |
91 -> CStore Scan on public.customer_address | [69.877,121.460] | €000000 | €000000 |

10 | -> Vector Streaming{type: REDISTRIBUTE) | [17404.744,17567.550] | 24661764 | 24112509 |

11 1 -> Vector Hash Join (12,22) | [18123.627,16397.246] | 24861784 | 24112903 |

p- | -> Vector Streaming(type: REDISTRIBUTE) | [15320.663,15741.646] | 25258268 | 25252751 |

13 | -> WVector Hash Join (14,21) | [14962.342,16375.458] | 25258268 | 25252751 |

141 -> Vector Hash Join (15,13) | [14449.031,15825.949] | 25258288 | 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 | [10483.634,11474.344] | 2879987999 | 2879987999 |

18 | -> CStore Scan on public.store | [0.347,0.463] | 2064 | 2064 |

19 | -> Wector Partition Iterator | [293.977,365.021] | 287999764 | 287999764 |

20 1| -> Partitioned CStore Scan on public.store returns | [288.936,360.808] | 287999764 | 287999764 |

21 | -> CStore Scan on public.item | [3.109,5.245] I 300000 | 300000 |

22 | -> C3tore Scan on public.customer | [113.871,141.791] | 12000000 | 12000000 |

(22 rows)

EUAEEAREE T 5E6Bredistribute&EF +, EEH—Sk.

4. BF&E—EBredistributeB &R, FRLARERIK. BT7TEEMHR, FTERKitem*E
MiERfEjoin, HTFitemZ&ERYjoinFHABEEITEURL . {EXhintdI FFAST, THXIU0
T, 1=17A7i8120s:

select avg(netpaid) from

(select /*+rows(store_sales store_returns *11270)

leading((customer_address (store_sales store_returns store customer) item))
c_last_name ...

3-36 BIX{EX Hint AT

id | operation | A-time | L-rows | E-rows |
1 | -> Row Adapter | 12 | 11 |
21 -» Vector Aggregate | 12 | 11 |
3 -> Vecter Streaming (type: GATHER) | 120377. | 24 | |
4 -> Vector Aggregate | [12018 4,120301.704] | 24 | |
50 -> Vector Hash Aggregate | [12018 9,120297.845] | 647824 | |
[ -> Wector Streaming (type: REDISTRIBUTE) | [87775. | 666834733 | |
71 -> Vector Hash Join (E,22) | [22323. | 686334733 | |
B | -> Vector Hash Join (9,11) | [21123. | 666834733 | |
9| 5 Vector Streaming(type: REDISTRIBUTE) | [37.85 | 6000000 | |
10 | -> CStore Scan on public.customer_ address | [74.798,114.449] | 6000000 | |
11 1 -> Vecter Streaming(type: REDISTRIEUTE) | [15714.458,15824.928] || 24661764 | |
12 | -> Vector Hash Join (13,21) | [14637.516,14955.464] | 24661764 | |
13 | -3 Vector Streaming(type: REDISTRIBUTE) | [13898.593,14333.200] || 25258268 | |
14 | -»> Vector Hash Join (15,19) | [14166.917,15378.244] | 25258268 | |
15 | -> Vecter Hash Join (16,18) | [11272.239,12052.532] | 252564412 | |
16 | -> Wector Partition Iterator | [10409.566,11127.981 | 2879987999 | |
17 | -> Partiticned C5tore Scan on public.store_sales | [10365.838,11077.601] | 2879987999 | |
18 | -> CStore Scan on public.store | [0.431,0.608] 1 2064 | |
13 | -> Vector Partition Iterator | [343.780,408.254] | 287999764 | |
20 | -> Partitioned CStore Scan on public.store_returns | [339.844,403.923] | 287999764 | |
21 | -> CStore Scan on public.customer | [117.234,163.598] | 12000000 | |
22 | -» Vector Streaming(type: BRORDCAST) | [44.571,130.129] | 7200000 | |
23 | -> CStore Scan on public.item | [4.169,6.347) | 300000 | 300000 |
(23 rows)

Zit kP aredistribute/B@HIEBRER, FEAFE22RitemZEzM T broadcast, S5
customer_addressZjoin/GHRREIFIS B #IEMRE .

5. 0N &2 LkitemZfifbroadcastighint, f5customer_address joinfd9Z&{
redistribute ( BEJLA#H TjoinZFredistributefdhint ) , XIEITF, =1TAFE105s:

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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B 3-37 FEIXIEH Hint @itk

id | operation | L-time | A-rows | E-rows |
1 | -> Row Rdapter | 105854.957 | 1
2 -> Vector Aggregate | 105854.948 | 1
3 -»> Vecter Streaming (type: GATHER) | 105854.825 | 24
4 -> Vector Aggregate | [105704.709,105776.135] | 24
5| -> Vector Hash Aggregate | [105705.061,105773.013] | 647824
' -> Vector Streaming(type: REDISTRIBUTE) | [70701.966,89973.672] | 666834733
71 -> Vector Hash Join (&,23) | [71759.500,79018.433] | 666834733
2 —5 Vector Streaming (type: REDISIRIEUTE) | [69794.307,77269.178] | €66834733
9| -> Wector Hash Join (10,12) | [21443.307,46714.378] | 666834733
10 | -> Vector Streaming(type: REDISTRIBUTE) | [41.295,83.419] | 6000000
1 | -»> CStore Scan on public.customer_address | [70.405,166.072 | 6000000
12 | - Vector Streaming(type: REDISTRIBUTE) | [15689.053,15788.475] | 24661764
13 | -> Vector Hash Join (14,22) | [14517.847,14712.929] | 24661764
14 | -> Vector Streaming(type: REDISTRIBUTE) | [13806.733,14089.770] | 25258268
15 | -> Vector Hash Join (16,20) | [13709.384,15095.449] | 25258268
16 | -> Vector Hash Join (17,1%8) | [10944.796,11827.285] | 252564412
17 | -> Vector Partition Iterator | [10070.316,10884.728] | 2879987999
8 | -> Partiticned CStore Scan on public.store sales | [10018.966,10828.990] | 2879987999
19 | -> CStore Scan on public.store | [0.447,0.588] | 2064
20 | -> Vector Partition Iterator | [293.042,329.056] | 287999764
21 | -> Partitioned CStore Scan on public.store_returns | [288.631,324.782] | 287999764
22 | -> C3tore Scan on public.customer | [113.735,138.235] | 12000000
23 | -> CStore Scan on public.item | [3.127,5.357] | 300000
(23 rows)

6. KRE—EFEABEEAgg, BITHERRZ .. FERERhint, BITEESH
best_agg_plan=3#1T7XUEAggAL, REZEITLIWNTE, 1B17A3E94s, i

1jt0

3-38 HF=&2[Y Hint @itk

id | cperation A-time | Awrows | E-rows
11 -> Row Adapter | 94004.670 1 1
21 -> Vector Aggregate | 84004.655 1 1
31 -> Vector Streaming (type: GATEER) | 94004.504 1 24
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] | §47824
71 -> Vector Hash Aggregate | [93687.544,93791.242] | 647824
EN -» Vector Hash Join (9,24) | [70025.468,72773.161] | 666834733
EN -> Vector Streaming(type: REDISTRIBUTE) | [68242.223,71275.972] | 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
13 | -» Vector Streaming(type: REDISTRIBUTE) | [16089.853,16212.570] | 24661764
14 | -> Vector Hash Join (15,23) | [14822.972,15182.942] | 24661764
15 | -» Vector Streaming{type: REDISTRIBUTE) | [14061.867,14604.162] | 25258268
16 | -> Vector Hash Join (17,21) | [13849.756,15492.311] | 25258268
17 1 -> Vector Hash Join (18,20) | [10935.742,12160.719] | 252564412
18 | -> Vector Fartivion Iterator | [10052.958,11194.962] | 2873987999
19 | -> Partitioned CStore Scan on public.store_sales | [10008.415,11143.984] | 2879987999
20 | -» CStere Scan on public.store | [0.452,0.839] 1 2064
21 | -> Vector Partition Iterator | [298.235,332.736] | 287999764
22 | -» Partitioned CStore Scan on public.store returns | [294.067,327.629] | 287999764
23 | -> CStore Scan on public.customer | [114.377,145.156] | 12000000
24 1 -> CStore Scan on public.item | [3.150,3.530] 1 300000

=
"
o
E
i

MRBFHEREESERNERSW, TLEEAplan hintkiFREIZRINEETt

%o IXEBLATPCH-Q17/9f1, fEWiEEdefault_statistics_targeti® B N-209FIHEEZ

&, iHRBLETFEROASIHERARES K.

1. BRAGIHEE ( default_statistics_targetigE 3100 ) AUIHRIEIT:
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3-39 BNAFIHER T

id | operation 1 A-time

-> Row Adapter
-» Vector Aggregate
-> Vector Streaming (type: GATHER)
-> WVector Aggregate
-> WVector Hash Join (6,17)
-» Vector Streaming(type: LOCAL GATHER dop: 1/2)
-» Vector Hash Aggregate
—» Vector Streaming(type: SPLIT REDISTRIBUTE dop: 4/4)
-»> WVector Hash Join (10,12)
-> WVector Partition Iterator
-»> Partitioned CS5tore Scan on tpchlOwx_col.lineitem
-> Vector Hash Aggregate
-»> Vector Streaming(type: SPLIT BROADCAST dop: </<)
->» WVector Hash Aggregate
—-> VWVector Partition Iteratoxr
-> Partitioned CStore Scan on tpchlOwx_col.part
-» Vector Streaming(type: REDISTRIBUTE dop: 1/24)
-» Vector Hash Join (19,21)
—> Vector Partition Iterator
—-> Partitioned CStore Scan on tpchlOwx col.lineitem
—» Vector Streaming(type: SPLIT BROARDCAST dop: </4)
-»> WVector Partition Iterator
-> Partitioned CStore Scan on tpchlOwx col.part

TOWS)

2. FIHEEEE ( default_statistics_targetiRE -2 ) AITXIENT:

3-40 FHE Rtk

|id 1 operation 1 A-time

-> Row Adapter
-» Vector Aggregate
-»> Vector Streaming (type: GATHER)
-> Vector Streaming(type: LOCAL GATHER dop: °/4)
-> Vector Aggregate
-> Vector Hash Join (7,17)
-> Vector Streaming(type: LOCAL BROADCAST dop: &/¢)
—-» Vector Hash Aggregate
-> Vector Streaming(type: SPLIT REDISTRIBUTE dop: &/6)
-> Vector Hash Join (11,13)
-> Vector Partition Iterator
—-> Partitioned CS5tore Scan on tpchlOwx col.lineitem
-> Vector Hash Aggregate
-» Vector Streaming(type: SPLIT BROADCAST dop: /%)
—-» Vector Hash Aggregate
—> Vector Partition Iterator
—-> Partitioned C5tore Scan on tpchlOwx col.part

-> Vector Hash Join (I 2)
-» Vector Streaming(type: SPLIT REDISTRIBUTE dop: ©/6)
-> Vector Partition Iterator
—-> Partitioned C5tore Scan on tpchlOwx col.lineitem
-> Vector Streaming(type: LOCAL REDISTRIBUTE dop:
->» Vector Partition Iterator
—-» Partitioned CStore Scan on tpchlOwx col.part

1 rows)

3. 53Xk, BUNREEESlineitemFIpartERjoinfTstreamZERIHBroadCastZ®
FIRedistribute S, ATLAHEAHTstreamAAThintSKIFEER Z 8RR, Hian:
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3-41 FEERITY

gelect %+ no redistribute(part lineitem) */
sum (1 _extendedprice) f as avg_yearly
from
lineitem,
part
where
E_partkey = 1 partkey
and p brand = 'EBrandfl3’
and p container = "MED EBCX
and 1 guantity = |
select
* avg(l guantity)
from
lineitem
where
1 partkey = p_partkey
y:

3.3.10 M ERTVEHEAYIERED) T

ARLHET, HEEENRRReaSEEBENMRER ., BEN THNTR:
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;

LFAEEAIHATIHRIAN T :

3-42 [RiaHiTIHR

QUERY PLAN
Streaming (type: GATHEER) (cost=0.06..13.29 rows=1 width=&4)
Cutput: el1, c2
Mode/=: Bll datanodes
—-> Seq Scan on public.tl (cost=0.00..13.20 rows=1 width=c4)
Cutput: cl, c2
Distribute Eey: cl
Filter: ((tl.cl)::bigint = 10)

(7 rows)

cTRYEUREE Rvarchar, HEIBANTIIEEMICT = 1007, HAREINE RS
bigintz£8!, SHMIMER:

o  EEHITDNEEL, 1T AZIFFEDN LT,
o ItXIPABEFERIndex ScanHFATFEEIE
XE5 BT T

HMNETORRARE, ATLMMETENSQLAE . WF LEEMmSE, REETESRG
FPRYEEEREE AvarcharsEdY, FERNT:

EXPLAIN verbose SELECT * FROM t1 WHERE c1 = 10::varchar;
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3-43 KB RRIATIHK!

QUERY FPLRN

Streaming (type: GATHER) (cost=0.06..8.36 rows=l1l width=64)
Cutput: cl, c2
Node/s: datanodel

-> Index Scan using tl_cl_idx on public.tl (cost=0.00..8.27 rows=l width=64)

Cutput: =1, c2
Distribute Eey: cl
Index Cond: ({({(tl.cl)::text = '10'::text)

{7 rows)

AT IRENRRIPE TR BRI NI RE T SRAVIEBERZIN, GaussDBEE{ T —Nguc option:
check_implicit_conversions., ¥JFZE# 5, MNFEGHHIMAISTEEELIEIZRS|
5, EEREERMEBHTIRE, NMREAUWESIFISBEMRENERS KRR, s

B HRERIF RS R . 26IAN T

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.

AR

o ¥ check_implicit_conversions R FIFE BRI ERYELIAE [REAVEEREDM, FEIENEF~

WMERIEXHZSH (ZSEERAKHA) .

e TElZcheck_implicit_conversionstTFFRT, 4 IREIRT<Fenable_fast_query_shipping&#,

BUBRTE— ISR, TEEEMRILELIREEER.

o —NEAEKIRZOTREE Eseq scanfllindex scanZEZ N ATREMIEEEFIE S, REMITiT
ERNEIFEB XEHRPTIH RIS SARER, FELBMEER T RS FRIIREREE,

AT IR TIH I P EREEAES .
3.4 SEPREHASEA)

3.4.1 Efl: EFESERNSHI

Bl fEIR
REXIT:

CREATE TABLE t1 (a int, b int);
CREATE TABLE t2 (a int, b int);

WITAI T ES:

SELECT * FROM t1, t2 WHERE t1.a = t2.b;

st
LS SRV iabinlelny kit 7IE

CREATE TABLE t1 (a int, b int) DISTRIBUTE BY HASH (a);
CREATE TABLE t2 (a int, b int) DISTRIBUTE BY HASH (a);

NHUTIHHPEFE “Streaming” , SHDNZEFERNEEHIESE, ME3-44FF

No
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3-44 EFEENID IR (—)

gaussdb => explain select * from tl, t2 where tl.a = t2.b;

QUERY FLAN
Streaming (type: GATHER) (cost= Tows= width=15)
Node/s: All datancdes
->» Hash Join (cost= TOWS= width=12)
Hash Cond: (tl.a = t2.k)
->» Seqg Scan on tl (cost= TOWS= width=2)
-» Hash (cost= rows=10 width=:)
-» |Streaming (type: REDISTRIBUTE) | (cost= rows=10 width=F)
Spawn on: All datancdes
-» Seqg Scan on t2 (coat= rows= width=2)
(2 rows)

MRBAEABIS S, BbIEA2RISHF:

CREATE TABLE t1 (a int, b int) DISTRIBUTE BY HASH (a);
CREATE TABLE t2 (a int, b int) DISTRIBUTE BY HASH (b);

MHITIHENISAEE “Streaming” , B/ DNZEEFEENEEHIES, NMEAEE
PEE, WNE3-45F7,

3-45 EFESIENSHRIIZERF ()

gauszsdh => explain select * from tl, t2 where tl.a = t2.b;

QUERY PLAN
Streaming (type: GATHER) (cost= rows= width=1%5)
Node/a: All datancdes
-» Hash Join (cost= TOWS= width=15)
Hash Cond: (tl.a = tZ.b)
-» Seqg Scan on tl (cost= TOWS= width==2)
-» Hash (cost= rows= width=:)
-» Seqg Scan on t2 (co3t= rows= width==:)
{7 rows)

3.4.2 Ef: @I EERIZERS|

EEMERTAER:

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;

AL
EfAka, i288#Eplaces.place_idfstates.state_idZ&35|, HITiHEIMWT:
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3-46 [RIAHATITHY

id | operation [
1 | -> Streaming (type: GATHER) 34 | 2 |212K8 1 | ]
21 -» seort 34 2 | [30KB, 36KB] | 163 | [380,380] |
3| -> Hash Jein (4,5) [ 34 | 2 | [7KB, 7KB] 1 ws | ]
4 -> Seq Scan on hr.states [ 17 ) 20 | [12KB, 12KB) | 13 I ]
51 -> Hash 1 34 | 2 | [262KB, 294KB]| 168 | [284,284] 1|
61 -> Streaming(type: REDISTRIBUTE) [ 34| 2 | [85KB, 86KB] | & I ]
71 -> Hash Join (8,9) I [13.814,14.827) 34 | 2 | [8KB, 8KB] 1 s I ]
8 | -> Seq Scan on hr.staffs I [0.035,0.043) 107 | 20 | (19KB, 19KB] | 1B | ]
91 -> Hash | [13.361,14.348) 2\ 4 | [292KB, 29ZKB]| 16MB I [124,124] 1
10 | -> Streaming(type: BROADCAST) | [13.291,14.279] 2 | 4 | [ESKB, B5KB) | 1B I ]
i1 1 -> Hash Jein (12,13) [ 59,7.448) 1] 2 | [6KB, 6KB] [} I 1
1z | -> Seq Scan on hr.places I [0.008,0.018) 15 | 20 | [14KB, 14KB] | 18 I ]
13 | -> Hash 1 15.999,7.077) 1] 1 1 [289%B, 11 16u8 1 l2,92)
14 | -> Streaming(type: REDISTRIBUTE) | [5.999,6.958] 11 1 |[84KB, 85KB) | 1B | ]
15 | -> Saq Scan on hr.sections I [0.021,0.022) 3 1 |[14KB, 14KB) | 146 I ]
(15 rows)

Predicate Information (identified by plan id)

3 --Hash Join (4,5)

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 —-Seq Scan on hr.sections
¢ ((sections.section_name)::text = 'Sales'::text)

Rows Removed by Filter: 26
(9 rows)|

i tEplaces.place_idFstates.state_id%l_EiE7240NE5 |, HATIHRIAIT:

3-47 HRINRS I FRIATITHE

id | operation 1 A-time | A-xows | E-rows | Peak Memory | E-memory | A-width | E-width | E-costs
1] -> Streaming (type: GATHER) | s0.411 ] 34 | 2 | 21288 | ] | 354 | 46.84
21 - sext | [20.689,22.621] | 341 2 | [30KB, 36KB] | 16)B 1[380,3801 1 354 | 46.49
31 ~> MNested Loop (4,13) | 120.870,22.490] | 34| 2 | [5%B, SKB] | 1B ] | 354 | 46.48
4 ~> Streaming(type: REDISTRIBUTE) | (20.869,21.852] | 34| 2 | [esKm, sexa] | 1B ] | 268 |
51 -> Nested Loop (6,7) | [13.433,14.452) | 34 2 | (6KB, €KB) | 1B 1 1 268 |
6 | [0.027,0.032] 1 107 | 20 | (198, 19KB] | LB ] I 190 |
71 | 113.237,14.230] | 109 | 4 | [10R®, 10KB] | 16¥B 1 1124,124] | 102 |
LN | [13.150,14.137] | 201 4 | [8sKB, 8SKB] | 1B ] 1102 |
91 -> Nested Loop (10,12) | [5.784,6.822] | 1 2 | [3KB, 3KB] | LB ] 1102 |
4 -> streaming(type: REDISIRIBUTE) | [5.762,6.6751 | 1 1| [84KB, 85KB] | LB ] o2
-> seq scan o sections | [0.019,0.020] | 11 1| [14K8, 14KB] | LB ] 124
~> Index Scan using loc_id pk on hr.places | [0.091,0.091] | 3 2 | [2488, 24x3] | 1B ] 1102 |
-> Index Scan using state_c_id pk on hr.states | [0.352,0.352] | 34| 2 | (2388, 23KB] | DB ] 1110 |

Predicate Information (identified by plan id)

§ --Nested Loop (6,7)
Join Filter: (sectio
Rows Removed by Join
11 --Seg Scan on hr.sections
Filter: ((sections.section name):itext = 'Sales’s:text)

ction_id = staffs.section_id)
er: 73

Rows Removed by Filter: 26
12 --Index Scan using loc_id pk on hz.places
Index Cond: (places.place_id = sections.place_id)
13 --Index Scan using state_c_id pk on hr.states
Indsx Cond: (states.state_id = places.state_id)
(20 zows)

3.4.3 fl: 1&h0JOIN FIIE==14
HSHHA

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
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AL

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) )
AND RATACCESS_TYPE_ID IN (0,1,2)
--and SDR.BSCRNC_ID is not null
GROUP BY
STTIME) ) ;

AT RN E3-48F 7R o

3-48 110 JOIN FIIE=L44 (—)

opsration -

Row A

0
0 roumy

SHTHATITRIES-480TF0, EIREMERFERRS

2. ZFXIOINF, HFFEPS.SDR_WEB_BSCRNC_1DAYAJIOINT! “BSCRNC_ID” 7F7E

KEZSH, JOINMHREE,

FEIWNEET P FIRINOINTIRIAE=HINT, (EUEaNETIN AR

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

MAERRAS 01 (2024-07-02)
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AND STARTTIME < 1461427200) )
AND RATACCESS_TYPE_ID IN (0,1,2)
and SDR.BSCRNC_ID is not null
GROUP BY

STTIME ) ) A;

RATIHRUANE3-49F 7R o

3-49 EhN JOIN FIHE= &4 ()

| A-width |E-width| E-costs

-> Rer |

[75, 78]

[75,78]

[16,16]
[19,19]

l
1
l
l
I
1
1
1
l
l
1 s d
l [48, 48]
l

et

= ERENIREY, RIEHR ARSI EECNwEMwindow agg, HEISHIT
BHE95%LA £, RAXFEAERSFA. HARAIZG=AERE: BRIIDIK

sum{EA—PFEIR, SNEIIIRIFIERMEMtrunc, ARHEF.
REHMUN TR

CREATE TABLE public.test(imsi int,L4_DW_THROUGHPUT int,L4_UL_THROUGHPUT int)
with (orientation = column) DISTRIBUTE BY hash(imsi);

EEETW I 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 T

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)

ALAEZEIwindow aggfllsort2ERECNIRHIT, FITIEE™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;

PITIH RGN TFERrR:  (verboseR4T, Fhrigdistinctdl, Fcost off/oniz=Hl,
hashjoin{T B RASMEAIdistinct{h{E, EfthiThAT)

3-50 [RIEHATITLY

id | operation | E-rows | E-distinct | E-width | E-costs
S e - e -
1 | -» ERow Rdapter | 11 | 2 | 39.36
2| -» Vector Sort | 1] | 2 | 39.36
31 -»> TVector Rhggregate | 11 | 2| 39.34
4 | -> Vector Streaming (type: GATHER) | 2 | | 8 | 39.34
5| -» Vector Rggregate | 2| | 8 | 39.25
[ -» Vector Hash 2Znti Join (7, 10) | 21 4, 5 | 0| 39.24
71 -» Vector Hash Join (8,9) | 2 | 200, 1 | 18 | 26.12
8 | -»> CS5tore Scan on public.lingitem 11 | T 1 | 16 | 13.05
9| -» CStore Scan on public.orders | 11 | g | 13.05
10 | -»> C5tore Scan on public.linsitem 13 | 71 | 16 | 13.05

{10 rows)

R 1
LA L& lineitemZFBERZAIANL Join, ZfERcost_paramAybit0I0RT, {HE ANt

JoinBYTH SEFMTEIEERA, SHERME TR, FJLIETIRECost_paramAJbit0
7918%, fEANt JoinRITEEEEENR, NMESEIFMEE. MABRIHRITH I T:

3-51 {ALERIFATITX!

id | operation | E-rows |E-memory | E-width | E-costs
1| - RowAdapter | 1 | | o | 9104892.379
2] -> Vector Sort | 1 | | o | 9104892.379
3 -> Vector Aggregate | 1 | | o | 9104892.358
4| -> Vector Streaming (type: GATHER) | 48 | | o | 9104892.358
5] - Vector Aggregate | 48 | 1MB | o | 9104890.82 5
6| -> Vector Hash Join (7.12) | 2526630903 | 929MB | 0 | 8973295.45 4
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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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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& 3-52 {L{LERIMITIT!

id | operation | E-rows | E-distinct | E-width | E-costs
11| -» Sort | 11 | 208 | 81.52
2| -» Hashhggregate | 11 | 208 | &1.51
31 -» Streaming (type: GATHER) | 21 | 208 | 61.51
4 | -»> HashRggregate | 21 | 208 | 61.36
5 | -> Hash Join (6,7) | 2| 20, 15 | 176 | 61.33
& | -> §eg Scan on public.nation | 40 | | 108 | 20.20
71 -> Hash | 2] | 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| 1o, 13 | 88 | 27.62
11 | -» Streaming(type: REDISTRIBUIE) | 20 | | 70 1 14.1%8
12 | -» Row Adapter | 21 | | 70 | 13.01
13 | -»> CS5tore Scan on public.lineitem | 20 | | 70 | 13.01
14 | -» Hash | 21 | | 34 ] 13.13
15 | -» Seg Scan on public.part3upp | 20 | | 34 | 13.13
16 | -» Hash | 21 | | 12 | 13.13
17 1 -» gJeg Scan on public.supplier | 20 | | 12 | 13.13

(17 rows)

(A1 2

ZELA LB, supplier. lineitem. partsupp=zffhashjoind95(4 59
(lineitem.l_suppkey = supplier.s_suppkey) AND (lineitem.| partkey =
partsupp.ps_partkey), Jtthashjom,T#FEPTs??‘ R MTIESEM, XE—MEREPRY
lineitem.|_suppkeyflfa—MIEEZEFHIlineitem.|_partkey[@ AlineitemZEHIFES! ,
XFAFIFERIBRAIREAKR R . TEXMIER, EBhashjoinSFHFRIEEREY, WRE
Fcost_paramRybit190RT, SEFRZIGANDRIF M ISR BITERI2MNERERINE
KSR hashjoinR4RVEER, SEITHEBEAEN, ERteERE. FAE
¥&cost_paramRybit1 810Y, IEREHR/DNRIEERIEN BRNSEERMETHILR &R, &
1EMRERYF, MILERITTRISN FERFR:

< —

& 3-53 (L{LERIHMITITH!

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
5 | -> Hash Join (6,7) | 20 | 20, 10 | 176 | 62.46
& | -> §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: REDISTRIBUTE) | 20 | | g2 | 28.54
10 | -> Hash Join (11,14) | 20 | 10, 13 | 82 | 27.63
11 | -»> Streaming(type: REDISTRIBUTE) | 20 | | 70 | 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)

3.4.6 E=fHl: FESHE

M fk
2B NI ARREXPLAIN ANALYZESB I TSR
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3 MRERIL

ALt

3.4.7 Z451:

UL S

Aot

3-54 [RIaHITIH

MHITEE LR BRFABIRTIAE H Hashloin 2B MHRIBI I BERZRS, FHEM
HashJoinf9H 1 TR )5 2. [2657.406,93339.924] (BERIEARE MiES M SQLI T
#®8), EILIEH HashloinfERRIAIDN_ EZEF ST &R .

B3 EMemory Information (W1 FE]) FETLABL SN T R BIREFER R HEERS
ERmF

3-55 RFHERBR

Memory Information (identified by plan id)

Coordinator:
COuery Peak Memory: 4MEB
Datanode:

Max Query Peak Memory: 115ME

Hin Query Peak Memory: Z4ME

12 —-Hash
Max Buckets: 131072 -Max Batches: 1 Max Mewory Usage: 91357kE
Min Bucket=: 131072 Min EBatches: 1 MNin Memory Usage: 0OkE

I8 rows)

AR MFAERER T L SQLIEAIFER T ERT B . H—2[HashloinEF48Y
TESHTAMSeq Scan on s_riskrate_settingtB fZ7EAR =B AT E R}
[38.885,2940.983] , 1RIEScanfIE XHENLL TR BERRAIRIRTE TR
s_riskrate_setting&EAI D iRt . SEFRD T 2 IRFASE AT _riskrate_settingfZ7E™
BRVEEIEMA . B2 EHEEEM4sEEFHI50s,

RS XE

WMTEERESQLETES, 4EefiIimTEdwcjkadScant,

3-56 [RIGHITITLY

gaussdb mf explain performance select zqdh, count(l) from dwcyk where Gjrg = *2015-05-02 00:00:00° group by zqdh,
- rows | E-zow Peak Memor

12 | taem
12 | 2297KB. 2297KBl | 168
0000 | 1623137 | [786KB, 786KB] | IMB

ML SS EFAREIE (TEcjrF R L) BIRERIRHKHE, S0 XRAMHE. EHNL
dwekFRRIFREN : FRRArqADXE . XAERRBAENX D XFRdwk part. 1Z28/5
ERT, MRERFHA1E.
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3-57 {ALERIATITHR!

gaussds w4 explatn perormance select zqdh, count(l) from GWcIk parc where cirq = *2015-05-02 00:00:00" group by zqah;

14| operation ] A-time | A-rows | E-rows |  Peak Memory | E-memers | A-width | E-width | E-costs
1| -> Row Adapter | 977.457 I I 14 | 1978 1 ] | 7 1773142.84
2| > Veetor Stresming (type: GATHER) | 877,437 | 1 11 | 21088 1 ] ! 7 1773142.84
3 -> Vector Hash Aggregate | 1651.238,734.931] | 1 2| (23163, 2316KB] | 1048 | (16,181 1 7 |128887.14
4 -» Vectar Streaming(type: REDISTRIBUTE) | [651.137,734.834] | I 14 | [247RB, 247KB) [ | | 7 1128857.47
L -> Vector Hash Aggregate | 1402.185,515.752] | 1 14 | [2297KB, 2297KB] | 18MB | (18,181 7

6| -> Vector Partition Irerator | [162.630,275.990] | | 1681000 | [312BYTE, 312BYTE] | 1B ] | 7

T -> Partitioned CStore Scan on public.dwejk parc | [161.746,275.207) | 10000000 | 1681000 | [795KB, 795KB] [T ] I 7 1120402.00
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BPFPigE 4 SIREE

4 BPRETE

TR

4.1 SIZRIPFHZUER GaussDB

WNRFAFPEENFEENGaussDBHITRMAIINIRER, rILUERSZ—BDIAIERSS
( Identity and Access Management, f&#RIAM ) , &EIIAM, BILL:

o IRIEMDNAIIISEALR, ERPINEARKSS, [ PAREEREERRINZ I
FBIAMER, itRTIREH—Z2EIE, FERAGaussDBER,

o IRIEEVEFRYEREE, REARRRNHIENR, LUXAZIAR ZERISRISE .

o 5GaussDBERBRERAELN . SYNEMENZKRSHERIRS, XLEWSTL
B IRSATLUMRIENRHEITIE .

MREANZKSELREEHEER, FHECIFEEMIAIAMEBR, JUMEAET, &

2/I{FE A GaussDBIRSZSHIE BINEE,

AETENMEMAPENATGE, #MERENE4-17R.

LLRPERINZE, 15587 BRAPERLIRINNGaussDBRFRES, FHEGSLIRmR
TR . GaussDBIFHRGZNR, I52: RAEXRME ., BR=xikiGaussDBZ4
HEERSEN, IAMSIFIRSRIFARESIES AR -
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=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

INRERTNERIGaussDBINR, FFERINER, FJLICIEEENRE . BEMRE
SRR LUZINATEARIR ( Action ) 155 LSRR R AR IRER 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: fIEEENERE . AEBNBEBIGaussDBEE X RI&HE
B,
B M SREgHAI
o N ENBFEIEGaussDBLH
{
"Version": "1.1",
"Statement": [{
"Effect": "Allow",
"Action": ["gaussdb:instance:create"]
H
}

o f2: 1EAFFMIFRGaussDBILA

EERREERN IS EMRIRER, SURBLMRER. APHEIETIIRES
f, —PMESIREIERWNRERZTEAlowf1Deny, WE{EDenyffi5t.
USRS P18 F GaussDB FullAccessBIR GRS, {BEARFHERFHEGaussDB
FullAccessHE M AMIBRGaussDBSEBIANR , AILAGIER—RIELRIR=IRSZAIBE
NERHE, EHT¥EGaussDB FullAccessFIEAIRARIS T, RIEDenyL5E/EN,
BRI AR Gauss DB TRR T Mk GaussDBELBISMYET B IRIE . $ELTRRE
RN
{
"Version": "1.1",
"Statement": [{
"Action": ["gaussdb:instance:delete"],
"Effect": "Deny"

H
}
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BPFPigE 5 1SR

rp
Hit
I}

5.1 SLRIEEES

B{EES
FRFERELSEE, MR ‘OF/AR" LOTER, TR REE.
(10 88
“RFBIER” RISLAIER ST,
BPREH “IER” 8 “BE" AISLhIA AT,
X SRUSCHIEEER

£ BREEREHS
S mrempslasan Y, ERRKEHEE.

$IE3 Eﬁﬁ&tﬁ%ﬁﬁz , R “EUEE > =EURERE GaussDB” , HA=EIERE
GaussDB{EE M .

$RA £ “LOIEE E, EEERA, BE BE SR “EE > 557

HFASEEREAIETR, EATAN BAES” WE, £ IHEES” R
R &, BE CaE .

SIS NG, MR,
-
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BPFPiEE 5 1SR

5.2 IRFLHIHE R EHR

B{EES
GaussDBIRSS IR RLAISE N AL (BE/88 ) L. m$ﬁ%§ﬁ§mﬁ%,
BERIERARENRERAP ISR R AT T AR, SEEmXLRE
MER, SEEBRESE.
(00 88
o BEIPRERRE. QIBEKM. MBZEF., ¥ EPIISLAIRSIFRHLAAEEE .
o EELBIEBREBISIGLSS.
B RRELAI

£E EREEEHG

Sy mrempslasran Y, ERKEHEE.

TE]3 & ﬁﬁ&‘tﬁ%iz , 1EIE “BUEE > REUEE GaussDB” , AN=EIERE
GaussDB{ZETm .

$R4 7 “LOIEER E, WEESREA, BE BME S “EE > REFEET , #A
‘REREEH” TE.

SERS IERETENE, LRASN, sIERMAI—TA,
o MWMRTRHALIR, BF “EXMH” , #HA ‘X7 TAE.

o WMREFHELLNUS, RABERBAFITR, HETRE “BREHBO > 1T8E
B> TR P2 AEENEITE,

$86 HFEZMAH, BE: ‘WAL .
SR RFHARBENINE, BRELE “SHEE” TENE#HITEENEE.

fESLhIFIRAIA EMH, 6 C RlFRyIZR, TEERIRFREREITME, SIS
B “IERT . “UHEERT B “GF/8R7 .

et
e SN a-—pTa W)L
(REELY:

R BBt RSB R,
£} SREWREHE

s mEempsiaz e Y ERRKIEIRE.
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Z=HIEZE GaussDB
BPiErm

5 1SR

£E3

$ER4

g

£1R6
SR7

FEREA LT — , IR “HUBE > SHUBE GaussDB” , HEASHIRE
GaussDB{EE M .

£ “SLRIEE” N, YEEREA, BELAPIRESR “EaFE” , HA &

HHEEE” TE,

GeRER TN, LIBARN, sNEREIKA—TR.

o WMRTBHIALIR, BF “EZMH” , #HA ‘X TAE.

o MREFHELOIME, ROBFRETR, MEIE “‘BRPO > ITREE > 5
SZAHTR” RAAEEGHEIT S,

W32 fd750, B “HAMIERT

REHEEeEMINE, BFRYLE “LAIEE NEMEHTEENER.

ESLFIBIRIA LA, 6 C RIFRyIZR, IEERIRFERERITRE, THIRE

B IERT . “UHEER” B “GF/8R7 .

TR
I:‘-I I-‘-I i
5.3 S EHASCHIEIRE
b
GaussDBISIANGEH (@FE/AE ) SOERIRESA, HERFPSEEHLEE
(ySEfBl,
i
THRET B EELSaERIE 24N, BEEEIERESEN.
EAE B HASCAAER TS
SR BREEEHA
s mEempsaz e Y, ERRKIEIRE.
B3 EREAASE — , ¥R CHIRE > SHIRE GaussDB” , MASHIRE
GaussDB{EETNH .
SIE4 75 “SCEISIR’ TE, SIREREEA, Bl IR0ET FIN CES > SIRET
BN “GEEIRE” TH.
SIS WA EERE, NI T EERTE,
$iEe AEMISREARRIE, BREIME “SIpISE” REEHTEENEE.,
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=HUEZE GaussDB
BPFPiEE 5 1SR

ESLpIFIRIA LA, B C b, TEEIIEREAEMTNE, SRS
B IERT o “UHEET B ERET .

R

AL It EEE IR
(388
R “BEF/ER" BRILAILISES.
SRR AN BESORPEME A 25y, BENERINAREEY.

SR SREEEHS

s mEmEpsiaz e ¥, ERRKEITRE.

B3 EREALRRE — , ¥R CHIRE > SHIRE GaussDB” |, MASHIRE
GaussDB{EE M.

SR = E;?E{ﬂéﬁ” HE, WEBREAl, BEEAFIR LS “#iRE" , #A ‘28
HH s Y

$ES HANITEEXNLTERE, WL THERIILE
+R6e VREEIIRFCENINGE, BRELE “SHEE” NEXMESITEEMEE.

ESOPIEIE LR, S © REPIE, TSEREREOERSE, SO
A R . HEER BT RE

s
> =
4 1E1] 6 EHASCH
B{Eins
NF “GF/887 BXEUEZESH, FEERITVIE, MMMREIEELGIZRR. B
SRR AT, BNETRBEEEI B, XTRITRE, EEN
1IBTTHRMAR o
ST AR SRS, R CTAEE’ RENETIE, SRS
£ S TESp.
iBiT )

HJLAE “SLFIEERT EAISEAITIZRS, BITERHASES.
SR SREEEHS

s mEgEEpsaz e Y, SRS,
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=HIEZE GaussDB
BPiE/m

5 1SR

gz Y

FEREE L MSE = , &i% “SIRE > ZHURE GaussDB” , HASHIEE
GaussDB{EE A -

£ ‘ERIEE” mE, EEERES), B BRET 7K ‘B > RIT .

E RITHRR” NE, WAFRITIAIER, FRFRITRRE, BE “RiT7 .
BFERITHAXER, BEERITHUGRA,

ERHERRASERITZER, BE “BII” , RRITHE.

ikl

o RBIRITfE, BFIHESSHMERHTIEXKE .
o MFBFREIE, BSUHRINTHREIERDEBRTRIT.

BEERITER . BIEEIONTRIRITKING, SEONSSHMER, B “SIOIEE” ImE
BABERZIT RN NAVEHERESLS .

R

BITERANSER (F57E=)

£E1
FER2

T4
FIE5
+1B6

AEIE “BAPCT , BRITERESEA,

BRETL
etz b Y SRR,

EREA ST, &2 “SEE > ZHIEE GaussDB” , MASEIRE
GaussDB{SE XM,

BENEALAR ‘A7 , EAZRPORE.
EEMSH=FIER ITREE > RIJS5RIGE” , #A “RITSRRE" RHE.

£ ‘mRBZIRI] NH, AEFERITAISEARTE, BE “BE” 5I8) “RITH
B o

B P B iR S T E = EBZEGaussDBITE

SEEIEFRID FmERAE T

TEEE Gauss | Q

~ R G
R = =)

e TEEE Gauss =ENERE

s Z=EMER GaussDE for MySQL

Za0EE Gauss B8 ZEUEE GaussDB
N CaussDB 5045

wE i

N5k 01 (2024
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5 =12

5 1SR

o IRALMEITRIIRLETS, BELAIEIR. ITRSHLAIDERTIR.

A ER
BRI ERTRAIRITRIREI100,

$B,7 & “RIMERPHIRR NE, WAFRITIAER, FERRIIERR, BE ‘B

177
BRRITHAXER, BEERITHNGRA,
S8 TRHEFHARSRITZAR, BE “BIJ” , EXRITHIB.
A

1. IBRIRITfE, SEAISHBELOMSL, AFIEUuhR BRIREE REUSSLAI= B ook
bR . BalENSRESEA—EMiR, FNEHASENIME, SRESUEEE
BINER. WFEMER, IEEHEH ‘“SHKREEE" TERER.

2. NFHREEIE, BSUHRIATHREIESHEBRTRIT.

S0 BERITER. KIEESPITREITHING, TOSSRIE.
.

5.5 BlFHAsCAIFEEEIEEE
Birin=
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{ gauss-aa57-PITR ~ =

EaER
25 BEUEHTE
=l S beasE
EREG | REREER = =1
dit_system_obj = 12295
toanaly = i
toanaly t = 00
fhe h = 16384
cnzenable_hotkeys_collection = off
cneenable_tsdb 2 ff
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