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RERBAN SRR W ARELE, HAlEE R 2, FiEEgd,
S 44 AR SE ARRELE 4 A F) 64 ANFERFZIE, DL FERT Sk, AL
R . hRILECIRIZ, AR HANER R T .
i B R A Z ¥ PE GaussDB H Hi SZHF 2.7 A .
S 2R ORI - AL SRR SRR B 2, IR TR
MR RIRE S, AT LGB 2 15 R Sl i B 25 s A
K
CEZMT . EHTEIEERD, HEKWRE IR RS KR
Ko, {EREXSBIE T EENE, DRSS A Y — 2 VR R I
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ZLIYAEIE R R €y R B e N I W P 2 ] T G
R EERAE R, SEBIBR R 137 5
A (LE2%) « KA —EPE =R RERN, o8

A

HG 8k

S A L S 2S5

o RN NAHEREGEN, H P ERAE R e O 2R
FEAT B, RHEREAT R

o RZEWE NATEBEAERN, AR REE A R
A, A AIRE2 HH R, AR EFRITIE, Hed
—BUNE) i, R B AR SRR R, AR A
AR FIITERE

kS LS

o BHEE IR NHUE - BUEEOR m I R B HEE R FEEE ST
5, FERFE DRI R 050 R R — B

o b RIS FE LN [A] BEK i ) R G HERE A AL 55
FIHY, AR M ) 48 R I A0 S ORAE 280808 T P A

BtER

EXHE&T AT TEZERSE B T RIEES:

e recovery time target: T H 4SS A FREPIINERITIRH D
#, HEHRAREF THRATSA

e audit_system object: T Y izAH A FHEK DDL FitaE, #F
BEHRAR BT T RHATHH

A BBk B
RIAHE 1 2 R HEE 77 .

AT 1L EZRIARNEETSR, 3

AR E LAk — D Frigi)2—41 DN BIAL, 7
FTAH DN B85 “RIAENE” 28K, lnaAEyE
N3, WA e — W% =1 DN 1 5.

/N EREDEE (6

AR B E AT i B P S PR & (CN,
mmMMMmm)ﬁi,wﬁﬁﬁxAﬁWXQV%WWMm
K, AR EIAT AR AT RS, AR
b EIEATHAT

SnEA

CN #Z LT RF T AL F &Ko

ATHIX

X A SRR E A — Al =AM IX .

AT IXARAER — X8R, ). RZgRE R B X, "I X
| L R G P N D Il 1 7/ T o

I X

BT A& EH X S AR, W7 A AR, Fits
XI5 AR RIS DX o I XA Bl S IR 9
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#=2-3 MRS

B iR

P BE RS SERIH CPU AT AF o AN RE IR o A [ I 425

e B SR IAE R ST e S i B . KA ek, s
PR o

1At 23 1] BB R ESE LB S RG T8, XSRS RET
AR Y, DAREEE I T TR I A

R2-4 LR

S AR

BIAA = = GaussDB SEA FITAE B RE RN E R R 2%, o] AGEAS [A) b 4533
TR B . 1T EA @ BOR BRT F EAE = .

T T PR S HA PR R B . AT DM G R BRI, DR
Mgz 4. FIERT X WA 2B R, B8 =508 GaussDB
SEB ¥ M BRIA T 5 DHCP ThEE, Anf oM. B selt = 5
JEE GaussDB 2= H sl N I HC B P bk

PN WY 22 4 2 1) P 285 N Rt R 1), BRANVSIN T = $50d5 /2 GaussDB =145

BT J& 1 N X 22 4 20 5 1)

Bz AR LB, W TR BB W2 e, IR TS A
LI TCP Wi F1455 . 40000-60480,20050,5000-5001,2379-
2380,6000,6500, <database port> - (<database port> + 100). ({5l
T AR 22 v 1124 8000, NI 22 4= 2H H 75 22607 8000-8100)

B E KRB, R FEELAN N ZeH, EWRORATT F
) TCP #pislu 455 : 20050, 5000-5001, 2379-2380, 6000,
6500, <database port> - (<database port> + 100). ({5t & )%k
¥ PE i 11249 8000, I 224=2H v 75 ZE40 7 8000-8100)

P IR 22 4 2 R i S P 22 4 07 Rl KO0, i = 45408 2 GaussDB 5
FoAth R 55 TR0 22 4 V5 ) o TR DR PITA B PR P 190 22 4 20 S0 V2 7 i
U 1) 2045 g A5

F2-5 BIREOCE

W

-

iE:pu

N 3
ez
0
=
T

O e 15 S A FRER AN root.

I
i
0
B
=

WA R e, DR e, B I g
JIR R 2 R
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2H i

KB EAF KR AT A 544
o 83 R2AFH.
o 2JaakEFHE (AZ), IE5FH (az) , #F (0-9) , FFHEHTF
FHF (R A~@H%NN- =+?) WEAFH P Z£F5H,
T ZERERMEN, KRG TCEREUE 85 B

AR W ZBURIAE PH G B R A [

®2-6 SHIRIR

2 Py

SR e e S U A 2 B B S| I B A s, S HRRT S
O] B F— A A R SRR R B B S SR T )
SRR AT AT B2

L BB
=4 %% GaussDB #9thft, BT M F ¥iF =43 % GaussDB i Prk #5698 8 . TR Pk dF
8RBT B R A PR IAS . B iE R A AR G ],

FE4 FHAEHER.
HBEAT HUAR RN o
o WURFEHEFALELOIM, By “ L—57, mB EATUESELEIE R
o WUIRMURHRINTCIR, Fdr “IRAZ7, SERCEBINHIE
FER5 =UIEIE GaussDB SeBI QI T )E, FI T LAAE “SEGIVE B DU AT &6 A

H,

o OIEEHUERE GaussDB SFITRL T, KA TARN “ oI,

o EIBIRIE A, et B, RSO AE BN
“__I—_ET%L’”O

o OIEEREREIIET KERES, TR BIIERE.

-

2.4 [F & PimEESE A

241 EHEEAFRNE
= GaussDB HE b FH . 2 &S 5 2.
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FR2-7 =HIERE GaussDB EIEA R

g | P Y | GRS 3P
5
242 | WFIP | RGBSR 1P Hub o gihbhEn, A
F%W WA | s e L L, AR
R ZEHLS ZHORIE GaussDB st Tl | GaussDB UL
Kbl X3k, - VPC I, gy | AFEERE
W 1P P 2 AL S 2 MR o T P
GaussDB =243 , .
24§\ BAPE AR | BRI P 1P MR ) 2 R o BEIREA
BEA | IP GaussDB Ll , fHFHAMVTN, #il | o T BT
4 B2 BN A 1P B 2 B A O
S5 (BAMEND 5= dEE GaussDB 5L (fr2e4bk, 7
il ¥ TR 5
S ) 7 M B
GaussDB =151
EFR—TM,
FE P P .

2.4.2 1B R ZEFE S

A EE AU PR & 018 =505 2 GaussDB 525, I35 py 9 4 5t = 2L
HERE BRI GaussDB =241

HEETIE
=B GaussDB #2144 gsql T B B e e AT PR 2, R ERmaE 4
BV EHLH T 228 gsql TR, BMARES I (tEs EHUH 487D,
Uikl
WAE R AT BRI Euler R4F R o gsql LA 09I R BRI T
X86: EulerOS V2.0SP5.
WEREEHHN

TEV R EERT, BB SRR 1P Hhhk, B0 1P BRhin N 244N 77 171 17 1)
U, #HAEES N 3.4.12 & B 4.

mIEEEBIRE
SB1 ERAIEMHE MY S EN.
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D x=5

2 PRIEAT]

FER2 AHRIFRFHEER ENLLE, Bz im TR EIFACE gsql MFITHEIZ R,

1.
2.

A root FH P B P oL o
f17 “ftmp/tools” H %
mkdir /tmp/tools
SREL 7 098 i GaussDB #14-E IH-ik .
unzip GaussDB_opengauss_client_tools.zip
HRAR H B 25 WL IR AF R HE AR H %, 3R “ GaussDB-Kernel-
xxx-EULER-64bit-gsql.tar.gz” , Ff FA& | HE 8% = FHL “/tmp/tools” B{ 4%
T
(REEY:

A eARIHE A R LA B, RIBRIRTIUAS.
AR SO

cd /tmp/tools
tar -zxvf GaussDB-Kernel-xxx-EULER-64bit-gsgl.tar.gz

XXX AFRAT, R S BRI I e
WENERE,
FTH “~/.bashrc” AF.

vi ~/.bashrc

%N TBEHEN INSERT #4530, fEH PR TARE, Hidr “ESC” 1B gt
i A “wa!” fr @ PRAFIFIRH

export PATH=/tmp/tools/bin:$PATH
export LD_LIBRARY_PATH=/tmp/tOOlS/lib:$LD_LIBRARY_PATH

PR A G B A AL

source ~/.bashrc

SB3 PATW IS, RIWIERTNEND, EBEIE.
WG PEAN RIS, BRI R FR A postgres HIBE 12, AL LL postgres A3 .

gsql -d postgres -h 10.0.0.0 -U root -p 8000

Password for user root:

postgres A i BB IIHUE 4 FR, 10.0.0.0 23459 CN ) 1P #idik, 3413 DN
[ 1P Hbhik, root SR EHE FEH 1 44, 8000 2 CN % 15,

-

2.2 BFEMEHE.
1E “SEIER” T, SRSt ARt N CHEAEE TUm, il CEUREE R B
He “SSL” kbfrycts, TR EARIE B IRZR AL .

RERRUESS A% 2R3 2 Bl B GaussDB S5 2 ML, B ORA7 21T 5 il Hedfe 2
S I BE e o
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2 PRIEAT]

BHER SN = ML Linux 34E 248, B0 DS R R &R TH (i
WInSCP. PuTTY 2T H) BiEP EAEE Linux £G4F—H 3 FRLSLHZ H .

R = B dE E GaussDB =243
PL Linux RGN %61, 3t s M ESRSE L E, PITW R a4,

export PGSSLMODE=<sslmode>
export PGSSLROOTCERT=<ca-file-directory>

gsql -h <host> -p <port> -d <database> -U <user>

*2-8 SR

S AR

<host> EHLIP, 75 “SLEEEL” Ul s AR, N CEAREE
T . “WEEER” B “pl bt ” GBS = ENLTT
[EDI

<port> Ui 1, ERIA 8000, 4aiumll, BIYE “Sef s i s i sL il 44
FR, HEN “EEARFE” U, “ERAFR7 B 8 E i
=,

<database> T BB EAR 4, BONE R 2 postgres.

<user> 4, Bl=%$dE )% GaussDB #i EMK 5, ERNEH RS A
root.

<ca-file- ssl 4% CA IEPIR1E .

directory>

<ssimode> ssl A, BE AN “verify-ca” , B AIFT4E (Certificate
Chain, PLREIFR CA) SKEGIEAR 552 7 Al 54T

TESE = ML B &, {HH root H F* SSL i%EH% postgres i 25245, AR
wr

export PGSSLMODE="verify-ca"
export PGSSLROOTCERT="/home/Ruby/ca.pem"

gsql -d postgres -h 10.0.0.0 -U root -p 8000
Password for user root:

B AWEEE, BBWNMER, Fonilid SSLEREI

SSL connection (cipher: DHE-RSA-AES256-GCM-SHA384, bits: 256)

-
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QD %=

Cll

2 PRIEAT]

2.4.3 1@ 22 W E F KA

HEEIE

A =8 % GaussDB LBl )5, BRINARITR A M5 Zhae (RIRZREHAE LR IP),
SR GaussDB SCRFR] R e AL AR 1P, FE AL ZE ks i) Bl e S, g8 e
B AT AR T ZE AR .

B GaussDB et gsql T HRAEBNEAE Ar &AT M HEREWE I, B ERieIE 4
PP BT 25 gsql TH . BAAES I (Gt EHLUH 1R

ikl

Ak 7 GE B HE Euler 31E £ 4o gsql X 494815 2 AL T -
X86: EulerOS V2.0SP5,

HEHME A IP

I SRS AR I S 2 W7 ) Ede R s ], I B B e S B 9 e AR A 1P, B
RAEIE 275 3.45 g MEIRTRIER R 1P,

wEZEEHN

TEVT FVECHE PERT, 88 T8 B0 U7 I3 B 1 1P Hbhik, B3 1P BOIN 22 4=\ 5 1] I V5 1)
B, HAEIE S0 3.4.12 WE AN,

AR E RS RE
BB GRS L
SR EREOFIER TN, AR T IFALE gsal MAT IS B .

1. PAroot FH P B oihlL s

2. B “/tmpftools” H k.
mkdir /tmp/tools

3. FKHL GaussDB -t AR %
unzip GaussDB_opengauss_client_tools.zip

4. FRE TR BB E RG A BN H %, ZRE “GaussDB-Kernel-
xxx-EULER-64bit-gsql.tar.gz” , Jf AL R HER %= FHL “tmpltools” F&1%
To

(MARIY:

otz E AR R E, RBRFFELRE.

5. MRS

cd /tmp/tools
tar -zxvf GaussDB-Kernel-V500R001CO0-EULER-64bit-gsqgl.tar.gz
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D x=5

2 PRIEAT]

$IR3

6. WENETE.
FTHF “~/.bashrc” LAt

vi ~/.bashrc

RPN NARG, #idr “ESC” BB, I/ “wq!” arRAFIFR
t

export PATH=/tmp/tools/bin:$PATH
export LD_LIBRARY_PATH=/tmp/tOols/lib:$LD_LIBRARY_PATH

PR R B AR AL

source ~/.bashrc
PATUN 4R, RIS NS, EREIRE .
R FEQIE TG, 2B FRA postgres HIEHE %, AL LL postgres JZE 4.

gsql -d postgres -h 10.0.0.0 -U root -p 8000

Password for user root:

postgres T BB FIBYEE LR, 10.0.0.0 NLBILRE R AR IP Hihl, root A& %k
PRI FH P4, 8000 Jy Szl s 15

s

22 GREHEHE.

TE “SEIER” T, RSB AREEN “EARGER” TUH, i “BIREER” MR
Heo“SSL” Abfc, N EARIEB SR

FEMRAETS A% 2 75 1 2 8d = GaussDB LB #ME 2 AL,  BORAF 2] U [ Ho s
S I o

BRIEP SN 2= =L Linux #5205 2 %8, 0] DU T & omids: T2 (n
WInSCP. PuTTY %L H) ¥iFH A& % Linux 2GF—H 5 FLASZIZ Hbr.

= HE FE GaussDB =24
DL Linux RG0%61, 7R3t BN ESRESE LS, PITWFm4.

export PGSSLMODE=<sslmode>
export PGSSLROOTCERT=<ca-file-directory>

gsql -h <host> -p <port> -d <database> -U <user>

29 SHIHAR

2 Al

<host> FEHLIP, 1E “SefE R VU RSB A FR, HEN “EARELR”
T . “HEZER” BH “Camibht”  Gad s = ENL
DI

<port> g1, BRIA 8000, MAfumll, BIFE “SfEFEL” T s s 4
R, BEN CEEARGE” TUHE,  CHERERET BB B E i
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NES = 2 BOEAT]

S iR
l:l i o

<database> TR AR A, BN B 2 postgres.

<user> R4, B3 GaussDB £dl k5, BRIMEHL R IK-S5 N
root.

<ca-file- ssl iE# CAEPB#E.

directory>

<sslmode> ssl JEFAE, BN “verify-ca” , BRI AIET54E (Certificate
Chain, LAREFR CA) RIGUEARSS & 75 (51T,

TEFYE = BN E AR &, root A/ SSL & +Z postgres £ & 5L 5], B AR R4
L/

export PGSSLMODE="verify-ca"
export PGSSLROOTCERT="/home/Ruby/ca.pem"

gsql -d postgres -h 10.0.0.0 -U root -p 8000
Password for user root:
BB|S GxAUEER, HMWTER, Foidid SSLERRL).
SSL connection (cipher: DHE-RSA-AES256-GCM-SHA384, bits: 256)

R

2.5 F IR B E 35

2 R B 4A A g JDBC. ODBC Z5 IR 53 12 52451

251 FEME
R P AE APP F R, A T IERERALE], AT g N

o INBEEHEFIRET GUC S5, ISATERERINISER M/, WAMEH “SET
SESSION AUTHORIZATION DEFAULT:RESET ALL;” &R ASTE .

o WIRAMEA TR, ABAFERIERIILERRIZ AT, A JUR I R MIER -
B, R B RO ARSI, 20 e S FRE R AT IR A A IR i

B

R
2.5.2 (£ JDBC &E1EHIERE

ARSIt

FERVE B R 2 0, 7 25 N U KB ALY
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& xuE

2 PRIEAT]

IR B AT W A 7V
o {ERIDrh A EER 2 AT S B 5264 Class.forName(“org.postgresql.Driver");
o £ IVM a3 $fEi%: java -Djdbe.drivers=org.postgresqgl.Driver jdbctest
(10 %88
_Ei& jdbctest Fy MK B 5425 69 & AR

VA R B B IR B i

JDBC $2fit 7 =ik, W TR Eds ki

e  DriverManager.getConnection(String url);
e  DriverManager.getConnection(String url, Properties info);
e  DriverManager.getConnection(String url, String user, String password);

A AREES RS WL 2-10, EEMOERSHS W& 2-11.

#2-10 DR HEEEESH

g i

url gsjdbed.jar Hds e EHRR AT . A% AT

e jdbc:postgresql: (B 7 24 PR A N 5 FH P 44— )

e jdbc:postgresql:database

* jdbc:postgresql://host/database (i 148 B 2 2 4 FH 2R A3 1)

® jdbc:postgresql://host:port/database

® jdbc:postgresql://host:port/database?paraml=valuel&param2=value2

® jdbc:postgresql://hostl:portl,host2:port2/database?paraml=valuel&param2
=value2

BtER

1% A gsjdbc200.jar B, - jdbc:postgresql” 4 # # “jdbc:gaussdb”

o database % #3809 $ 38 E L AR

o host &I EIR 5 25 B AR R IP 3L,
B F F A IRIE A RPN, TN TR AR AR BT
BAFIUT, E42IR%EE A4 localhost.

o port ARAEERSEmD,
BAEFNLT, 42X 5] 5432 3% 2 49 database.

o param K A L AR, BPEIE AR R,

BETABEEA URL b, A"MF45H 8, A"="AHBE, A"&EHNTRE R
FO A B, TR A info £ BT XEiTRE, #erhatiTs
o,

o value N AHAE, BRAEEEIEE KL,

o EiEITEAELE connectTimeout #= socketTimeout, #EFEE A 2 (de R AR E,
KA 0, BPRAARE) o £ DN 5& P lMgREer, &7 i%— }in’wi@
DN M ACK #iAiRI, & B AR EHME, REaiTEH4, SAE%
3] A LBIAEY 600s & F 2 ARAR T 4R, XA FH RTO /R RZ,
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D x=5

2 PRIEAT]

ik

Bl e @t (A @it /NS BUBD o R LT

PGDBNAME: String 288!, £RHIRE A (URL HEFRRE XS,

E M URL it .

PGHOST: String 2878, EAHL IP Huht. #FECEZA IP, A1 IP Flu 1

<7 kg, HENEBARDEES /S (URL R ERRE ZSH, AN

URL Hf#ENT)

PGPORT: Integer 8. FHLuiH 5. AREZA, TN H S IP

™, HAE AR DU S Al (URL HERECE ZSE, A3

M URL HHERT) o

user: String KA., KoRGIEEREIIEIEER .

password: String M. FoRHH B E Y

loggerLevel: String 2874, HFISCHF 4 FiZ: OFF. INFO. DEBUG.

TRACE. &4 OFF XM HE. &%E N INFO. DEBUG il TRACE i3k

1) H B35 AR A A

loggerFile: String 288!, A T-4aw HERH G (HREMXHL) « HH

fae et 4, A4eE HFWHEARER P uis T RT B3 A AR E 5L

BC B AR, W HE BN @R .

logger: String 287!, %7~ JDBC Driver 4§ i) H &% HHAHE4E . JDBC

Driver SZHxt 82 B FE A F 0 H &S HEZS . H BTACSCRRSE =7 1

F T SIf4j-API ) H EHELE,

o WHRE B ik E N JIDK LOGGER, Il JDBC Driver {# ] JDK
LOGGER.

o EHIMDAZEE R T SIf4-API 28 =75 H EHELL,
allowEncodingChanges: Boolean 2%, & B 1IZZHE N “true” AT FFRF
HERIMTH I, it 4 characterEncoding=CHARSET ¥ B 714, —#1fiH]
"&" 5 .
currentSchema: String 2874, 7F search-path #F #5522 % B i schema.
loadBalanceHosts: Boolean 2871, 7EERAELA T (ZEH) . IFiEH: URL
HHREMZ A TN R, WAEFH BERR L I sk AL AL —
AN ENE L IERE .
autoBalance: String 287,
o ¥ E N true B balance BX roundrobin 75T JE JDBC sk IhfE,
I AR P 0 22 N e 3 T 30 A i 8815 R
#n:  jdbc:postgresql://hostl:portl,host2:port2/database?autoBalance=true
JDBC H45& HAZREL (& # il o] 4 244 refreshCNIpListTime L& ,
BRIAA 10s) AT CN %136, ELanskREL S 151 % N
host1:portl,host2:port2,host3:port3,host4:port4 .
hostl Al host2 £ autoBalance J& i, AXE S WERME T AR, &
45 Driver ¥4 M hostl, host2, host3, host4 HF{f iz AT i CN il

ATFH CN #1132, Ja&:H P Bt i) connection K% F RoundRobin 53 M
hostl, host2, host3, host4 i&HL CN FHIHEATERE.
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D x=5

2 PRIEAT]

ik

BB N priorityn K TS IDBC IR MBI TRE, KRR )
AR E e ) url ERCE AT n ASrhR] A CN B PR T A
ZHourl ERCEF n AT AN, R BR3P Sk
Bl Al v A CN s 2 =45 . n o3y, AS/NF 0, H/AFun &
FiC i 1¥1 CN %z

il -
jdbc:postgresqgl://hostl:portl,host2:port2,host3:port3,host4:port4/database?a
utoBalance=priority2

JDBC ¥ 5& HI3REL (J& 4% refreshCNIpListTime & ) #5431 w]
CN FI3%, EEanskRE SN 51N
host1:portl,host2:port2,host3:port3,host4:port4,host5:port5,host6:port6, H:
i hostl Al host2 4b-F AZ1, host3 il host4 4t AZ2.

Driver # MAIL5E M hostl,host2 H i 41 25545, hostl Fl host2 4=#ANA]
F 7 M host3, host4, host5, host6 - BEAL%#E CN FEHLER

BB N shuffle /<715 JIDBC BENL A B IS M hae, KA AR 2 A
AR BN 1 24 12 S5 o B &S A CNL

il -
jdbc:postgresqgl://hostl:portl,host2:port2,host3:port3/database?autoBalance=
shuffle

IDBC Kt 5& HFRH (J S 7T £ FH 244 refreshCNIpListTime A&, 2R
N 10S) BN S aT H CN F1IER,  EhangRECEI 51380
host1:portl,host2:port2,host3:port3,host4:port4 .
host1:port1,host2:port2,host3:port3, X 7F B Vs = T, JE8EiEH
TERIH G ) CN F &, il shuffle Sy BEALZE ] —A> CN 35 s T
.

WE N false, AJT)A M IRE. ERIAA false.

==
AR

RBHBRETELEA, TRATFSHEH. wREERKERE, FHERE LY
R AHET, FIRRIE CN 4L B8 AR A,

RBEHERRAEL T XIFTER, ZTEMIFRFARTER.

1% A priorityn % # #9404, E3 b IP E E40 pgxc_node £ F CN # node_host
BHEFE—H, TUALEEARAER L BHEARE,

F 10924 % T Bl CN 49 IP 4= PORT, 4% A ti% ) :“select node_host,node_port from
pgxc_node where node_type='C' and nodeis_active = true;”

refreshCNIpListTime: Integer 28%4, JDBC 5 {ik R 2, FRECAT FH )
IP BRI RN TAIRE ,  BKIA Dy 10 7.

hostRecheckSeconds: Integer 2874, JDBC iRk RE LG &R 1F EHLUIR
A EBERIIEGER M. 7E hostRecheckSeconds I ] N R4 AT (5, it
MPRAS Rk BRAMER 10 7,

ssl: Boolean 274, DL SSL 5 ik#z.

ssl=true 7] 3¢ % NonValidatingFactory il i& F14# F3iE 45 1975 =

e NonValidatingFactory &3 75 2 i & H P 4 %,  [FRPE SSL R E R

true.
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O X8

2 PRIEAT]

ik

o MERFUIET . H. RIET, ¥ SSLXEA true.

sslmode: String 2582, SSL AIE 2. HUEIEFH: require. verify-ca.

verify-full.

e require A 22K SSL iEH:, AR AMRS SIED S HZEER CA L
K, HASKRERS S EVNALSIEBH R FENA LS.

o verify-ca H %R SSL i%E#:, H HIGIEARS #4525 BA ol (S5 0ET
PR R IIEFS o

o verify-full 248 SSL %8, JF HIRIE RS #8 /2 1 B A Al E AR MIE TS
HUGRE R IESS, AR IRAIE R 55 2 FAL4 2 5 Sk i) —2.

sslcert: String 87 . FRAIEF AR FE BB AT . 2 P i AR 5 v k5 1)

2574 End Entity.

sslkey: String 28581, L2 H SO 1) EHE R AT

sslrootcert: String 287, SSL ARIE T SCE 4. RIEFIZRAN CA.

sslpassword: String 287!, #Efit4; ConsoleCallbackHandler i f .

sslpasswordcallback: String 2574, SSL ZFRU R L 24 . B 1A

org.postgresql.ssl.jdbc4.LibPQFactory.ConsoleCallbackHandler

sslfactory: String 257, #AEH{E f& SSLSocketFactory 7E & 37 SSL &}

K4

sslprivatekeyfactory: String 854 . $RAHL KB 2 SCIAL PR 2 7 1k () 42 1

org.postgresql.ssl.PrivateKeyFactory ) SEE R 5e B R 2544 . AR AR

i, EESHREGAN jok FAHMR R S, WA TCEEARE, WA

org.postgresgl.ssl.BouncyCastlePrivateKeyFactory, ff/' 7 5 H C42 it

bepkix-jdk150n.jar £, A : 1.65 LA .

sslfactoryarg: String 287!, JL{E 2 _FTRITRALA ssifactory 24 i R 2011

AESH (AEFSEHAZSEO .

sslhostnameverifier: String 2874, EHLLIUEFE P4 . B sLdl

javax.net.ssl.HostnameVerifier, ZRi\fdi

org.postgresql.ssl.PGjdbcHostnameVerifier .

loginTimeout: Integer 287 . 5 G N A4 e i B2 A S AR ) o 8 o B i) 4
RAFD .

connectTimeout: Integer 284!, T IEH RSB BN . WEs:
PR SSARAE B T (BRI A, RN, R R A AR, ER 0
RN 25, timeout AR A

socketTimeout: Integer 2871, T socket S HEAFE HIFEIE . 40 - MIRSS
ARG O B (AL EE I B, WBEREOCH o BN TR FLA AR, BN O
RN E2EH, timeout AR

cancelSignalTimeout: Integer 2574, KIXEUNTH B A B feSPHIE, 8
PRI F T H0H A2 1) “connect IR H1 “socket IS 7 o IR IR A] HAL
HEP, BRIMEN 10 7).

tcpKeepAlive: Boolean 258!, 5 FEZEFH TCP fRIGIRMIThAE. BRI
false.

logUnclosedConnections: Boolean 2871, & F il & HH T A 1
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Connection X§ % ] close() /5 ¥ Ml Connection X % . iz 243X BL X} Gk 4%
PR EE, FEEIRA finalize() ik, WA A C 28 7 EAE, &5
16514 Connection.

assumeMinServerVersion (JEF£) : String 2271, ZSH0k & BEEMRS
FRIA

ApplicationName: String 2884, & & IEAEE FERM N HFE T 2K @it
7 b pgxc_stat_activity % A AE B IEEERENE FinfE B, BonfE
application_name %1, % {4y PostgreSQL JDBC Driver.

connectionExtralnfo: Boolean 5%, FKIRIREN &7 L Y BT IR S 1) 55 2 1%
%, R BIBERE .

HUEYER]: true BY false, ERINE M false. & connectionExtralnfo Jy
true, JDBC X324 4 aT Ik sh 0 & B 12 iR A 7 Bk 2 HERE
H1, C3KAE connection_info Z2 4L [N H] LLFE PG_STAT_ACTIVITY Al
PGXC_STAT_ACTIVITY rh# i3],

autosave: String %Y, A 3 FF: "always", "never", "conservative". W%
BRI, 88 IRENFE Y ML AT [ #1E . £E autosave=always T,
JDBC KB AERFR A 2 BT E — MR AL, FRE R R B )
fFmi. fE autosave=never 150 (BRIAD T, TfRFFR. 1E
autosave=conservative T, FRHRE MW E RS, HER ST
“statement XXX ToRL” FfE O EIEHE.
protocolVersion: Integer 2R . BEREVMURA T, HAETXECHF 3. A
WEIZSHIN R mds a7 X, 75 2 EAS S e 77
gs_guc set -N all -1 all -Z coordinator -¢ "password_encryption_type=1" ,
Ja S A G 7 A mdS 7 U DA . RS
pg_hba.conf, 7% ik )7 RUESCH mds. R P TSR (BN
WHEXAMESE, ReeEARSELmE 50 (mds) Bk at:, Arilt
EAHEFEE .
kil

MD5 #u 5 f ik e A Ak, BAEXARKE, EPUERN R 2aemE ik,
prepareThreshold: Integer 5% . Z{EH 1k E# PreparedStatement %f R,
172 DR CAJEAE IR 55 ot © 2 HE 2% 1F (1) statement. ERIAEZ 5, EIRELE
AT [Rl—A> PreparedStatement X i, 728 IR BA S LA EFAT I AN P al il
2%y ) 1% parse JH B X statement BEAT AT, T < BTE AR 55 i L2 fE AT
T /) statement.
preparedStatementCacheQueries: Integer 287, %S i€ 1 A EREN)
cache 2217 Statement X %4 i query kM4, BRIME N 256, #F
Statement X} %42 B query 4N kT 256 224 il e/ 15 FH 1Y) query MZEAF
HEFR. 0 RREHZAE.
preparedStatementCacheSizeMiB: Integer 287!, %S ¥ T SN EREK)
cache 2217 Statement Xt % T A= ik query I KAl (LLIK AT NRALD , BR
DL T & 5o #7947 1 it 5SMB 1 query, U d5ilt fie /> FH (1 B I 2247
B EFF. 0 RREHEL.
databaseMetadataCacheFields: Integer 2574 . BRIME & 65536, 5 & &A%
B AW R R FBIAN . “07 ROREEHZEAT
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databaseMetadataCacheFieldsMiB: Integer 287, RN AL 5. TRERNE
PN RAF I F B B KA, AR MB. “0” RREEH ST .

stringtype: String 2584, WiLEFEN: "unspecified”, "varchar". &% & iEid
setString() /7 18 F (1) PreparedStatement S 1)25%!, 40 stringtype % &
N VARCHAR CERIMED , MIXELSHOKAE A varchar S8R I%4 IR
. A stringtype % E A unspecified, WZSE0KAE N untyped {8 & 1% iRk 55
A, MRS A S HE T IE 2 2R

batchMode: Boolean Z5#!. F T & &5/ H batch #xUER: . BRNEA
on, F/~JF/A batch B,

fetchsize: Integer 874, FHT- ¥ B 2¥ PR 4 I & statement FRIBRIA
fetchsize. ERIME N 0, Fm—UGKEUATA 45

reWriteBatchedInserts: Boolean 257, #it& S AN, ZSHEE N on, #f
BN FAfNEA) S I —2%: insert into TABLE_NAME values(valuesd, ...,
valuesN), ..., (valuesl, ..., valuesN);ffi FliZ 24}, 7% & batchMode=off.

unknownLength: Integer 5%, BRIAH Integer. MAX_VALUE. H:it
postgresql 2574 (4 TEXT) B4 e LK, @it
ResultSetMetaData.getColumnDisplaySize F1 ResultSetMetaData.getPrecision
SERRBOR R 96 T IX SR A R, SR e R AN K R K
defaultRowFetchSize: Integer 287, fffisg —IX fetch 7& ResultSet sz HL )
ATH . BRAIEE U 0] HHs e IS B AT H0mT DASRE G AN 00 B N ARV FE, M
1M 3 52, OutOfMemoryException. R4 fE 2 0, X &EWRF ResultSet Hog—
UGRBUTHAT . AZHARVFRE NTUE.

binaryTransfer: Boolean Z5%! ., i ] —#tilkg 20 & 16 AR, BRE
A “false” .

binaryTransferEnable: String 257, & F ML ASIE, LLUES
5rB&. OID 95 FAFR —ik—, #ilin
binaryTransferEnable=INT4_ARRAY,INT8_ARRAY.

tein: OID #4#%4 BLOB, 45y 88, W LA FACHE :
binaryTransferEnable=BLOB &}, binaryTransferEnable=88
binaryTransferDisEnable: String 2874, #% ] — kL&A 5%, LUE
5708 . OID 45 A4 PR —i%k—. 7835 binaryTransferEnable 1] & .
blobMode: String 2574, FTi% & setBinaryStream(int, InputStream, int) /5
NIRRT BRI, W BN on BF 7R blob 87 BRI, & E
4 off INf %7K bytea R HHEIAE, BRI\ on;setBinaryStream(int,
InputStream, long)5 setBinaryStream(int, InputStream)H T4 bytea £ 2%
TR

socketFactory: String 28!, H TG4 5 5% #% socket BRI 4 HK
ZR A T 20 “javax.net.SocketFactory” , I X S E A String
AL IR R A

socketFactoryArg: String 2574 . IK{E 2 ETIFE M) socketFactory S #4)i&
PREI AT IR S HL, AR

receiveBufferSize: Integer 287, ZEH T W EEER LI
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SO_RCVBUF.,
sendBufferSize: Integer 28%!, ﬁ{ﬁﬂﬂ?&ﬁ ERE7 ) SO_SNDBUF.

preferQueryMode: String 2884, JL45 4 F: “extended”,
"extendedForPrepared", "extendedCacheEverything", "simple". HT¥EE
ITE W, BRIME N extended. simple Bzt H &% Q MR, U HL
AR, ASHF parse 5 bind; extended #E<1d F parse. bind Fl
execute JH 2.; extendedForPrepared #5 ~ X f5 Prepared Statement X 4 fii
¥ R 2, Statement X% HAHH 2 1f); extendedCacheEverything 15
N4 Statement Xﬂ‘%ﬁﬁiﬁi ) query.

ApplicationType: String 854, 345 2 Ffi: “"not_perfect_sharding_type",
"perfect_sharding_type". ﬂ%?mﬁ% TR AT B AR, EBOAMEN
"not_perfect_sharding_type". not_perfect_sharding_type 3~ F )3 434 20
ENFIEH); perfect_sharding_type #5230 T ERIAZE 1R 534 U5 A FI A ),
%ﬂmmi¢MA#WMmMﬁjA%“%ﬁﬁ%Aﬂﬁﬂoﬁm&
HAEBIEEFE LT gtm free BB N A 26 %

user

B ER

passwor
d

2ol e R IR 3R

®2-11 EEZIRBIBEEZSH

S iR
url postgresql.jar ZHE PEEFERIA ST . Ml T

® jdbc:postgresql:database

® jdbc:postgresql://host/database

® jdbc:postgresql://host:port/database

¢ jdbc:postgresql://host:port/database?paraml=valuel&param2=value2

¢ jdbc:postgresql://hostl:portl,host2:port2/database?paraml=valuel&param2
=value2

gl
o database H & &4 49 I FE L AR,
o host N ABEIR S5 LAR IP dht,

TRARE, REELT B LEREENRIET ELNEEN, WREE
$ AN T FEIREEE T LA, F IDBC A2 5 AR E A IR £ BT AN
%, host{£ 71"127.0.0.1". & W 7T i 4 & M FATAL: Forbid remote connection
with trust method!”4%4% o

L R RS R F A HRAEIN N, T TR A Y SR B AT A
A WIUT, ##R 4% H localhosts

o port ARBEERSBH,
HAFAT, £ 2iK%EH# 5| 5432 7% 0 49 database.

o param A A LA, BPHIREEIEE M.
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HET R EAL URL F, """ FHEE, A"="S 2R RA, UW"&MEARRE
A G, LT AR A infoxt R EH T Nt fTRE, #aThlerry s
I

o value N AHAE, BRAIEEEEE KL,

o #HIITEHELE connectTimeout #= socketTimeout, #E#HBEH 2 (WmwRABE,
ZKINA 0, BPRAAN) o £ DN 5% Famb MR ER, &Fam—AAlk
%) DN Ml ACK #ikih L, 4/ AR TAEME], TEreystiT 2/, LA
ik B & GLBkIA 89 600s & T A RAZBRT441R, X LR A F K RTO Bk F.

info

R EEEE (rARERNSBE o FRMEEDT:

e PGDBNAME: String 288, RRH¥aFE AR, (URL HIETHERE %
280, A3 URL FEHT

e PGHOST: String 28%!, EHL IP Huhk. VEGHRGI T

® PGPORT: Integer 287, EHLi 5. VFELREILT.

e user: String KA, FIRGIEERMEIEEH .

e password: String K7, FoRHEE S,

e loggerLevel: String 2554, HFISCHF 3 #14l: OFF. DEBUG.
TRACE. &# A OFF xXMHZE, &E N DEBUG 1 TRACE id3x H
HIE BVEIRE AT

* loggerFile: String‘ . Logger fith IS 44 . BRI EE HEXL
s, FHARIEE B R AR i TR H 3%

¢ allowEncodingChanges: Boolean 25!, & B iZSHUH N “true” #H1T
FRERRIE %, 4 characterEncoding=CHARSET # & =154, —
HAE A& -

e currentSchema: String 2574, 7£ search-path 45 & % & ) schema.
¢ hostRecheckSeconds: Integer 287!, JDBC 24iRiEH LG S RAF AL
RZS: ERERIhEER L. 7E hostRecheckSeconds i [a] Py {45 A

5, EE RS R BB ER 10 7).
e ssl: Boolean 287, DL SSL f5ati%E#:.
ssl=true 7] 3¢ % NonValidatingFactory i i& F14% F3iE 15 1975 =
1. NonValidatingFactory i & 7 2L & F 7 4 F1 %1
2. BLERFuIET. 8. RIET, % SSL W EA true.
e sslmode: String 5%, SSL AMIET . HUEIEFEI: require. verify-
ca. verify-full.

- require A2 SSL #RE, WIRAEAE CA U, WIRIBE R verify-ca
()77 IS UE o

—verify-ca K244 SSL iEHz, JF HIGIERR & 482 15 B A B Al EA T 1IE
TSR IESS o

- verify-full A2%0 SSL i&#:, FF HIGUEARSS 2825 BA Bl EER
HEFHUG K IUETS, u&%ﬁﬁ&ﬁ\%ﬁ}m%% i —
.

o ssloert: String 27 . FROLIE I SCAEHOSEREBRAE . B P B IR 25 S P
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(1125744 End Entity.

sslkey: String 287, $ROLEH M SE BT IR P uGE TS
4 DER %3

openssl pkcs8 -topk8 -outform DER -in client.key -out client.key.pk8 -

nocrypt

sslrootcert: String 287, SSL ARIE I SCHE- 4. RIEFIZRAN CA.
sslpassword: String 2574, #24#4 ConsoleCallbackHandler {ii .

sslpasswordcallback: String 257!, SSL # ALt E (12544 . B HE:
org.postgresql.ssl.jdbc4.LibPQFactory.ConsoleCallbackHandler

sslfactory: String 287!, $24L[1E & SSLSocketFactory 7 # 37 SSL %
FEm R4

ssifactoryarg: String 287, IE 2 T HRL ssfactory S5 (43 Bk 4L
A ESE CRHEFEERD .

sslhostnameverifier: String 2871, FEHLLIGIERE P24 . $2 0528
javax.net.ssl.HostnameVerifier, ZRi\fd
org.postgresql.ssl.PGjdbcHostnameVerifier .

loginTimeout: Integer 2874 . 58 &\ 504 e e HE (M) S RIS 0] o EE B )
(B ALY o

connectTimeout: Integer 284, F T IEB RS 2R BT (E . Wil
TEFER R 55 45 A0 O BN A0 EE G AR, DUDZEH T o BRI B (i) By
., HA 0 FRRCEH, timeout A&

socketTimeout: Integer 287!, FT socket SLHUERAEIHEIE o 15 A
JIKe 55 5 S T A6 2 PR B TR A LG AR, DU DG P o R B IS ) By
b, AEN 0 B RIRTEEH, timeout ANk A: .

cancelSignalTimeout: Integer 2874, K IEEUH W S A & v] it 2 FHZ%E,
BB MRS T BUHE 62 ) “connect #I” F1 “socket #4 o R IN
B [a] BT AP, BRIMEDN 10 75

tcpKeepAlive: Boolean 2574, 5 F{ 45 H] TCP fRIGIRINITIRE . ERIAA
false.

logUnclosedConnections: Boolean 287!, & 5 i i & HH T A F
Connection X§ 4 1) close() /7 % i) Connection Xt % . X ELxt 4
Wb e, HIRA finalize() 7. GnRiR A B G288 T 1
Y&, 1%J754% KM Connection.

assumeMinServerVersion: String 287, & /14 K ik K 4T float ¥
EE . ZSHORE RN IRS AR,
assumeMinServerVersion=9.0, A LATEEE 7 /b A S EL I R 3%
ApplicationName: String 284 . & & IEAEMT HZERE) IDBC K31 44
FRo AT 7E B 22 3274 5 b iR pg_stat_activity 38 I LLE B IEAE i 82
(1% /{5 2., JDBC 344 FR 7~ 7E application_name 1|, S&{E A
PostgreSQL JDBC Driver.

connectionExtralnfo: Boolean 287, FIRIKEN /& & EHCSRTIREh 5B
BRI EH P BB .
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HUE TG true 5L false, ERINE A false. & E connectionExtralnfo
true, JDBC X2 AT RSN IR & Bk 12 AR A 7 Bk 2 EuRE
P, A03RAE connection_info S8, [FII A LLEE

PG_STAT _ACTIVITY h#&#5.

e autosave: String Z8%. A 3 Fh: "always", "never", "conservative".
WER AW RN, $8 € IRBNFE T A IAT B34 . 7E autosave=always 15
N, IJDBC WRENFEF AR B W 2 AT B — MRAE R, FFAE R
R BiZARA7 5. {F autosave=never #X, (ERIN) N, TEARAF . 1F
autosave=conservative U T, FRHRE MW E RS, HER S
“statement XXX ToR” SEAE LN IR FFE .

e protocolVersion: Integer 2854, BRI VRA S, HATNCEE 3. 7
B WEZSHREH mds nE 7, 75 mAE SO N
J73%: gs_guc set -N all -1 all -c "password_encryption_type=1" , )53
Pt P A= R 75 LA A md5 oy U DA . RIS
pg_hba.conf, 7% i 7 By mds. AT A P EAT B
(AHEFD ©

kil

MD5 #m % H ik oIk, GAZAENE, BPUERN 2 xb i ik,

e prepareThreshold: Integer 287!, %l parse BRI &K%, BRINEZ
5. H—k parse —> SQL L2, JETHITH parse Mt LR, BINA
GeAF 1o MR —ADESZ RPATR —A SQL, {EEF
prepareThreshold 7 LL_Ei, JDBC ¥ A F4HXAS SQL &% parse fi
%o

e preparedStatementCacheQueries: Integer 287, fff /g REANE R A7 11
AL BRINEDL N A2 256, F51F prepareStatement() i/ A i AR i
256 NANFI Y, Wi e AT B S A4 258 0 RondEH

¢ preparedStatementCacheSizeMiB: Integer 287 . iffi & N ERE ] 517
R RAE (IRFT AL, BUIATE L R A2 5. #5847 [ il 5SMB
AW, WL R /M E R AR R . 0 R

¢ databaseMetadataCacheFields: Integer 2574, ERIA(H 2 65536, 15 EHF
MNEBETRANBRNE. “0” KRBT

¢ databaseMetadataCacheFieldsMiB: Integer 2574, BRiAME R 5. FF ik
P AT R, BAT2E MB.  “07 RIREEFHZAT

e stringtype: String 284!, Wik Ny: false, "unspecified”, “varchar”.
BB setString() 77 1% I ) PreparedStatement 4258, i
stringtype % & 5 VARCHAR (ERIMED , MIIXEESH AN varchar
SHURIEE RS %% . 5 stringtype BB N unspecified, WS ECKEAN
untyped {H A IE B IRSS 4, IRS5 a5l Wi 2 281 .

e batchMode: Boolean 8%, F T /& 5 {# A batch #ix0EH:. BRA
B4 on, F/RJFE batch £,

e fetchsize: Integer 584, T 15 B 5 R 442 Frfil i statement IBRIA
fetchsize. ERIME N 0, TR —UGREPTA 4

e reWriteBatchedInserts: Boolean 257, #tES AR, ZSHEEBN
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on, AlKE N &4 ANTERGIFN—%: insertinto TABLE_NAME
values(valuesd, ..., valuesN), ..., (valuesl, ..., valuesN);{# F iZ =%, 7
% & batchMode=0ff.

e unknownLength: Integer 25%!, ERiAH Integer. MAX_VALUE. H:i&
postgresql 257 (40 TEXT) A WHfE LK, L@
ResultSetMetaData.getColumnDisplaySize F/1
ResultSetMetaData.getPrecision % B IR [ 5¢ FIX SRR Hi iy, Ut
SRR E AR I KRB IKE .

o defaultRowFetchSize: Integer 257!, f#fisg —K fetch 7£ ResultSet i
HUIAT 5o BR AR R U o) B0 PR I S B PR A7 5 mT DA G AN 06 (1) A A7
THFE, A% OutOfMemoryException. SRAEE 0, XEMRE
ResultSet H:4— USRI A 1T . A 3L

* binaryTransfer: Boolean 287, {3 F —ikhil#s A M UETRE, 2R
IMEA “false” .

e binaryTransferEnable: String 2854, Jii F ikl AL A5 %, LI
5B . OID %5 A4 HR —ik—, il
binaryTransferEnable=Integer4_ARRAY ,Integer8_ARRAY .
tein: OID #4#%4 BLOB, %5y 88, W LA R H :
binaryTransferEnable=BLOB &% binaryTransferEnable=88

e DbinaryTransferDisEnable: String 2574, 24 —HEf LMK 2%,
PLE S 7k . OID 4w'5 fl4AFR ik —. 7E 5 binaryTransferEnable 1%
Ho

* blobMode: String 2874, T X & setBinaryStream J5 ¥ AN FIZS T 1)
IR, WE N on BRI blob BRIKEIR{E, W B N off i’ &R
N bytea KAVEHEIA(E, ERIAY on.

e socketFactory: String 287, F T-0I 5 k4548 socket i HIZE M4
o ZIRMAISEHL T H#:0 “javax.net.SocketFactory” , € X IEZ Bk
H String Z U R 1 R AL

 socketFactoryArg: String 254!, B2 FEE LR socketFactory 25 (1)
Fyi& R BN T IR S5, A HERATH

e receiveBufferSize: Integer 5%, iZ{EH TR EERR LM
SO_RCVBUF.,

e sendBufferSize: Integer 2574, 1Z%{EH T % B IERR LAY
SO_SNDBUF.

e preferQueryMode: String 287, £ 4 Fh: "extended",
"extendedForPrepared", "extendedCacheEverything", "simple”. FT-f& &
PATE MR, simple B304 excute, A~ parse #1 bind; extended F%
A2 bind I excute; extendedForPrepared # =X’/ prepared statement §”
JE{#fH; extendedCacheEverything 1% 222 475> statement.

e targetServerType: String 287, 1ZSHOR A &5 A2 @i A
URL JEZHH, BRI M2 S R SRR, BRiAA" any".
FAHPYF: "any", "master”, "slave", "preferSlave":

— master W 2% pUGEFE S URL HE4 5 i 19 50, A R3RA S
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~ slave U BUERE R URL L P41 AL WORSAS B il )

g

o

~ preferSlave Il 2% R3] URL iE8E 5 FP & B0 A G )
RIS, 75 0 31 3 Hd =

- any SR URL JER A T IR EE 19

user

e 2

password

Hodfe 12 P R e

5

/7 VAT AR SR O s P e e ey — N 1, ATl 4 s P 44 RN R RO e B e«

public static Connection getConnect (String username, String passwd)

{

VL ZIE

String driver = "org.postgresqgl.Driver";

/ /B PR R o

String sourceURL = "jdbc:postgresgl://10.10.0.13:8000/postgres";

Connection conn = null;

try
{

}

7/ INEIEZ o

Class.forName (driver) ;

catch( Exception e )

{

try

}

e.printStackTrace () ;

return null;

//BER: .
conn = DriverManager.getConnection (sourceURL, username, passwd);

System.out.println ("Connection succeed!");

catch (Exception e)

{

e.printStackTrace () ;

return null;

return conn;

}i

// L RRISEAE A Properties S RAEASEE L IER

public static Connection getConnectUseProp (String username, String passwd)

{
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L ZIE

String driver = "org.postgresqgl.Driver";

/ /B B R T o

String sourceURL = "jdbc:postgresqgl://10.10.0.13:8000/postgres?";
Connection conn = null;

Properties info = new Properties();

try

{
/ 1 IERERE o
Class.forName (driver) ;

}

catch( Exception e )

{
e.printStackTrace () ;

return null;

try

info.setProperty ("user", username);

info.setProperty ("password", passwd) ;

/ /.

conn = DriverManager.getConnection (sourceURL, info);
System.out.println ("Connection succeed!");

}

catch (Exception e)

{
e.printStackTrace () ;

return null;

return conn;

bi

2.5.3 (£ ODBC &1 ¥R

ODBC (Open Database Connectivity, JFJS##fE 2 B ) /2 H Microsoft 2 & 2T
X/OPEN CLI $& i iy HI V5 i Hodhs e i) S AR Fr A4 o 82 A7l 1 ODBC #244t
1 APl S8 PERET 2 B, FERES N AR R RO E R A AN, 35
MR AT R R . 3 A m] g

B GaussDB H | fE LA TR #h 55 b it ODBC3.5 30 HF

2-12 ODBC ¥ #EE

ARG %
EulerOS 2.5 x86_64 fir
EulerOS 2.8 ARM64 {7
Windows 7 x86_32 fir
Windows 7 x86_64 fif
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ﬁ{ﬁgﬁ 37 él\
Windows Server 2008 x86 32 fiL
Windows Server 2008 x86_64 fif

UNIX/Linux R4t N X shFE 72 PR 8% 32 25 unixODBC A1 iODBC, {EIXiFEIKshiE
% unixODBC-2.3.0 1 A& 50 1 H 444

Windows &4t 57 ODBC JXzNFE & Bl es, 42 i T b -> 4 ¥ T B A v LR 3 EE 5
(ODBC) &%,

(MARIY:
L ATHIE & ODBC IR#y K T B A, T aae94dE LA, tinyint. smalldatetime. nvarchar2
AR R IE, TRABAREE.

o U F# Linux i) ODBC KXz A1 Windows i 4[] ODBC KXz,

Linux 48, JF & N AL 2 H ) unixODBC 24t )3k 3 (sql.h. sglext.h
&) I libodbe.so. X283k AT FER] A unixODBC-2.3.0 )22 345 .

o CUR#HJFUE unixODBC ARASSCA, SCHFRRAY 2.3.0, F#Hudlk:
https://sourceforge.net/projects/unixodbc/files/unixODBC/2.3.0/unixODBC-
2.3.0.tar.gz/download

o KIR{tH) ODBC DRIVER (psqlodbew.so) Fic B 3% Vs o nf {F /. i B ZE 5
TEELE “odbe.ini” A1 “odbeinst.ini” AN (FES %2 %% unixODBC i 2+
A HLERABLAE “Just/localletc” HR R, FHEMRSS #simdb T & .

1£ Linux £ B ODBC EiEHIEE

SE1

%% unixODBC. WIRHLA IO 2 7 HANRA ) unixODBC, W] DLH #2748 oi %4 .

H i A4 unixODBC-2.2.1 fliA<. LA unixODBC-2.3.0 WA NI, FEZ F im4h AT i T fiy
A28 unixODBC . BRINZZ3E R “Jusr/local” HEF, AR B IE e 43
“Jusr/localletc” HF, FESCAFARAE “lusr/local/lib” H k.

tar zxvf unixODBC-2.3.0.tar.gz

cd unixODBC-2.3.0

#HE configure 3, #HF|LIB VERSION

PEEIMEBSCA1:0: 0", XESKHRIFL* . so. 1 BIAE, 5 psqlodbew.so KK AMA.

vim configure

./configure --enable-gui=no

make
#LIETTHE TR 2 root LR

make install

B ¥R P B E GaussDB IR B FEfF o

4 GaussDB-Kernel-VxxxRxxxCxx-EULER-64bit-Odbc.tar.gz fif# 53] “/usr/local/lib” H 3%
. L2153 “psqlodbew.la” 1 “psglodbew.so” AN LA
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FIR3 M E AR

1.

fic & ODBC Kz 1.

1E “/usr/localletc/odbeinst.ini” SCAFFIEIILL R N2

[GaussMPP]
Driver64=/usr/local/lib/psglodbcw. so
setup=/usr/local/lib/psqglodbcw.so

odbcinst.ini SCA R EC B S H00 B W3R 2-13 B

%2-13 odbcinst.ini XHECE S

2

iR

Bl

[DriverName]

UREN R A4 FR, R YR DSN
HHBREN 4

[DRIVER_N]

BN PR AR — 3

Driver64 IRSh BN S FE I AE . Driver64=/xxx/odbc/lib/psqlo
dbcw.so
setup UXEh 2R 4%, 5 Drivered | setup=/xxx/odbc/lib/psglodbc

W.SO

2. MEHHRIESCA

7E “Jusr/localletc/odbe.ini 7 CAEHIEILL R A

[gaussdb]

Driver=GaussMPP

Servername=10.10.0.13 (¥fEE Server IP)

Database=postgres

Username=omm

Password=

(€ icij=p)

BRI 4D
el P PP 1)

Port=8000 CHUIEFE MV 1)

Sslmode=allow

odbe.ini SCAFACE ZH W U1K 2-14 Fis.

£2-14 odbc.ini SXHELESH

2% i3y 5l
[DSN] BRI B4R o [gaussdb]
Driver X4, XfMiodbeinstini H1f#) | Driver=DRIVER_N
DriverName,
Servername AR 55251 1P Huhk . Servername=10.145.130.26
Database FLERE BRI A Database=postgres
Username e P 44 FR Username=omm
Password HHs B F P 3 Password=
AR
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ik

{5l

ODBC B#h A F 23t N A%
AT EE, RIE A PR
AL G A BN A R AR
%
9,

BRI RERETHASK, T
UnixODBC ¢ 44 4% ik X 445 i
A, TREREDKME
BEAAET.

HeHr e RAEFEREN, K5
b4 APl, mIAEB A
HABRBE LT . FlotiEsE
G, BS AR FEREE
SEERA P

Port

R 55 45 )i 115

Port=8000

Sslmode

JF I SSL #ix

Ssimode=allow

UseServerSidePrepar
e

FE TR ITIR ol P Sy e )
W

FIEME 0BG 1, BRAN 1, For
I A w L

UseServerSidePrepare=1

UseBatchProtocol

AT EEE T T
A4 DML HERE) 5 AIiEME O
BE L BN L.

AN O B, I LR
W (EEHT5 550
PERAIBE A .

MEN 1, JF HEdE
support_batch_bind Z¥({71E H.
J4on 5, KT IR A B
W

UseBatchProtocol=1

ConnectionExtralnfo

GUC &%} connection_info H7{&
7N BN R B A AR e 3
FRTFR.

ConnectionExtralnfo=1

BiAA
BiAAH 0. BiXEH 1,
ODBC E#) & ¥ % AT 4K ) 49 3¢
Zokip, AR TN P LKA
HFEEF, LRA
connection_info A4 .

Hrp o5& T Sslmode IZEIU SLVFE, BAR(E B T &:

%<2-15 ssimode RYRTIEL A B A

ssimode | RESREH 13U

SSL fn#
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ssimode | RE<EH ik
SSL &

disable %5 MEH SSL %4 %R .

allow Al R TSR R A A R AR, T DA A SSL %24
B, AHANIRAIE O 2 AR S5 A ) BLSE

prefer Al R IR e FE, AP A IR SSL 22 A hnE iE s,
(ER N AN TS IR

require & DAZUEF SSL Ze A i dE, HE FAM T B ne, it
ANIEUE B 2 R 55w 1R LS

verify-ca | & DA SSL 22 i HE, FF H IR UEEE E 2 B B A ]
FIEPHIAZ R IIET

verify-full | & DAIE SSL 22 4%, 1E verify-ca FLETE R Z
A, TR SR 0 i BT AR ENLI ENLZ 2 B SIE N2
—E WRA—F, FFEEH root A & 2k/etc/hosts
SO, WG IR T A ) P s BER =LA IO .

SSL =,
P NS AR B, [RINRIE client.key* 2 %1 S 600 FLE :

export PGSSLCERT="/YOUR/PATH/OF/client.crt" #&EBHIZIEAEE] client . crt LN EEE
export PGSSLKEY="/YOUR/PATH/OF/client.key" #&EBHIZEKAET] client . key LN EF
FARIED cacert . pem XHHER 5 home H3E FH.postgresql HFE T (WREAECIEIZEZR) ,
¥ cacert.pem BN root.crt, XHFRIREE N 600,

[ ISP s H R U8 P ) Ssimode 1R TR 484 “require”s
[ RZN %

vim ~/.bashrc

FERCE A AE PN A 2.

export LD LIBRARY PATH=/usr/local/lib/:$LD LIBRARY PATH
export ODBCSYSINI=/usr/local/etc
export ODBCINI=/usr/local/etc/odbc.ini

PAT IR A A E A AL

source ~/.bashrc

PAT LT i, TFaRE R P .

isql -v GaussODBC

GaussODBC y##i il 4 F5

o WRERIMTER, RUINE LW, &M,

| Connected!
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sgl-statement |
help [tablename] |
quit \

SQL>

e A WW/NERRORTERE, WIERWIBCEA V. TEkna Fiklc B2 5 1B .
s

7£ Windows T{$F ODBC EiE#IEE

Windows #1122 4t H 77 ODBC £#E I A%, Joifi 7 T3l 2 38 B T EL it AT
FCH -

B P i B E GaussDB 3R s 2 7

# GaussDB-Kernel-V500R001C20-Windows-Odbc-X86.tar.gz fif /& J5, WRIETFHE, fids
psglodbec.msi (32 £i7) B{# psqlodbc_x64.msi (64 fi7) #EATIREN 2%,

FTH UK EHE 3%

TERC B BRI, VE TR I EREN T A (R IERE RF LT N C &, WkE
HABELARF, E X ERARMOH NAE O :
o 64 fIRERG LT 2 MR P IR, %k 32 M MREhAEF fa, A 32 AL aRzhE
FHZ%: C:\Windows\SysWOW&64\odbcad32.exe
W) EEA A “hlmR> T HE > HIRJEODBC)”.
(MARIY:

WoW64 &9 4 47 Z "Windows 32-bit on Windows 64-bit", C:\Windows\SysWOW64\5 7K 89 % 64 1z %
% b4y 32 (2B 1T H B, f C\Windows\System32\4 3 89 2 534k &2 h— RO B 1T, ARy
HARAZ B35 F ] Windows 8948 £ H K LA,

o 64 fiIRERG LT 64 MiREF IR, ke 64 (IRENFEY fE, A 64 AL BREhE
A C:\Windows\System32\odbcad32.exe

BZVEBAEH “EHiiR > EE TR > K¥EFEODBC)”,

o R MEMERGIEMA: C:\Windows\System32\odbcad32.exe
B i “IPENL > A > FET R > HdEIEH(ODBC)” T IRENE B
8o

e B KR

FEATIP RO IR G b, 2E#% “FH)™ DSN > #HN > PostgreSQL Unicode” (U12R /2 64
FEORES, oA 64 Fidri), RJEHEATHCE
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PostgreSQL ANSI ODBC Driver (psqlODBC) Setup

Data Source SRR Description
Database postgres 55L Mode | allow v
Server 10.145.130.27 Port 25308
User Name Password eesssssse

Options IE

Datasource][ Global J[ManageDSNJ [ - ] [ = : ]
ave ance

E

@ LB E R P LR EELE L, FAMITERA Windows (2 M & P, Bk EEKIE
R A BE ZMNNEE &, BRE T4 FE, ENALF "Save" Ak G ER
&AT, HEAMKBEA & E4EN ODBC 8tk API B, BHNMEGRAF &, H5

SSL &2,

F4 client.crt. client.key. client.key.cipher. client.key.rand SCf4-i%
A %APPDATA%\postgresql(i% H % 7 Fah@ ) B~ 3 Ho¥ S04 4 i client 2008
postgres, I client.key 1&HCH postgres.key: ¥ cacert.pem L4
2 %APPDATA%Y%\postgresql H 3%, F£5# 44 root.crt.
(MARIY:
%APPDATAY ZA6E % FE I EE P 4572, BikzE & C:\Users\[username]\AppData.

[FI KB 0% 2 th g B R “SSL Mode” & IHIE#EE 2 “require”.

%22-16 sslmode BYRTIEL A EHAHiA

ssimode | RESEBH iR
SSL fn

disable RN ANdFH SSL 22 4% s,

allow Al RE SR AR S A EER AR, DU AT DA A SSL 224
TR, NSRRI A5 A I ELSE

prefer Gk WIER B 3R, A Bk SSL e A %+,
{EANIE UE B0 H P22 R 55 A 1 B S

require & DAZBE F SSL Z2 4R, H KM T BuE e, ot
AT IR B 2 R 55 A ) BLSE
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sslmode | RESEBH ik
SSL &
verify-ca | & DA SSL 224, FF HIG IR 2 1 B ]
SUEPHIZE R BIED . 2457 windows ODBC A3 HF
cert 77 AXIMIE.
verify-full | & WA SSL e A dE:, 1E verify-ca [FEHIEE 2

Ak, TR BAE B PE R E ENUL ENL S E B SIE RN E
—%, 245 windows odbc ASSZEF cert J7 HANIE

BIES5  nili Test BHATIIAIERE
o  WIREIRUWT, NIRWIBCEIL®, ERKI.

PostgreSQL ANSI ODBC Driver (psqlODBC) Setup |7§277!
Data Source  gaussdbi Description
Database postgres SSL Mode | allow -
Server 10.145.130.27 Port 8831
User Name Password eesessese
Connection Test

Options =

D atasource M X —
[:] L ,!-\;, Connection successful j ‘ Cancel l

l OK I Help

o W8 ERROR{ER, NIERMIMEMH IR, HE LA E RS L.

TR

2.5.4 {# [ libpq EIEHIEE

A GaussDB =& il & L A AR e AR N F AR Fe 0T 375 B4 SR IE
PR AH P {8 Y 32 A2 PR 3 T A AFAE IO B AR, SSOANHERE TP A8 e 3 T it b

PRI & . 47 F P {# F] ODBC % JDBC £ M kA

AR St
YT H B —A libpg FOVRFE?, 75 BN — L.
e JREL libpg GKzH,
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o [k GaussDB-Kernel-VxxxRxxxCxx-EULER-64bit-Libpq.tar.gz 34, 1 include
AR Sk SO TR B3k SO, Lib SCHEIE R AT R I libpg [ A .

(MARL

% libpg-fe.h 41, include S T BRINiE 4 4 Sk LA+ postgres_ext.h, gs_thread.h,
gs_threadlocal.h, X =A~k X # A libpg-fe.h &R # LA+,

o {15 libpg-fe.h S0t
#include <libpg-fe.h>

e did-l directory I, FRALL SO LA E (BB Egm i S BT HRE 1 H
5%, PRIHAT DL ZBE IR SR TG0 . e
gee -I CKMHFMEBRR) -L (libpg EFTEHR) testprog.c -lpg

o I BEEAE FIHI/E ST 14 (makefile), 1] CPPFLAGS. LDFLAGS. LIBS 7% &3 inin
kT

CPPFLAGS += -1 (SkIUHHATTE H %)
LDFLAGS += -L (libpq BEFT{EHF)
LIBS += -1lpg

= FRAThee RGBS
BEAE PSS 15 BH 7 32 5 3
w1

/*
* testlibpg.c

=/

#include <stdio.h>
#include <stdlib.h>
#include <libpg-fe.h>

static void
exit nicely(PGconn *conn)
{
PQfinish (conn) ;
exit (1) ;
}

int
main (int argc, char **argv)
{
const char *conninfo;
PGconn *conn;

PGresult *res;

int nFields;
int i,37
/*

* FHPERT AT EIE T conninfo R R (B 12641 5
* THIFREAR R B A e S
* ARG
=/
if (argc > 1)

conninfo = argv[l];
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else
conninfo = "dbname=postgres port=42121 host='10.44.133.171"

/* VEREREE </

conn = PQconnectdb (conninfo) ;

/* AR IR AL */
if (PQstatus(conn) != CONNECTION OK)
{
fprintf (stderr, "Connection to database failed: %s",
PQerrorMessage (conn) ) ;

exit nicely(conn);

/*

* RSB e b A5 FH IR A 2345 FH 255 ke
*EEIMAE— "select * from pg database™"
* PQexec () H, WFHH, AHEFEEH.

*/

/* IR AL +/

res = PQexec (conn, "BEGIN");

if (PQresultStatus(res) != PGRES COMMAND OK)

{
fprintf (stderr, "BEGIN command failed: $%s", PQerrorMessage (conn)) ;
PQclear (res) ;

exit nicely(conn);

/%
* (EGERATFE % POclear PGresult, LA AR
Y/

PQclear (res) ;

/*
* WRGE pg database (BHEERRSGHID EINHESRE
*/
res = PQexec(conn, "DECLARE myportal CURSOR FOR select * from pg database");
if (PQresultStatus(res) != PGRES COMMAND OK)
{
fprintf (stderr, "DECLARE CURSOR failed: %s", PQerrorMessage (conn)) ;
PQclear (res) ;
exit nicely(conn);
}

PQclear (res);

res = PQexec (conn, "FETCH ALL in myportal");

if (PQresultStatus(res) != PGRES TUPLES OK)

{
fprintf (stderr, "FETCH ALL failed: %s", PQerrorMessage (conn)) ;
PQclear (res) ;

exit nicely(conn);

application name=test connect timeout=5 sslmode=allow user='test' password='xxxx'";
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}

/* FTENEYERFR */
nFields = PQnfields (res);
for (1 = 0; 1 < nFields; i++)
printf ("$-15s", PQfname (res, 1i));
printf ("\n\n") ;

/* ATEMT */
for (i = 0; 1 < PQOntuples(res); i++)
{

for (j = 0; j < nFields; Jj++)

printf ("$-15s", PQgetvalue(res, i, j));

printf ("\n") ;

PQclear (res) ;

/* REAE L. ARERR ... x/
res = PQexec (conn, "CLOSE myportal");

PQclear (res) ;

/* GRS +/
res = PQexec (conn, "END");

PQclear (res) ;

/xRS SR IHE S~/

PQfinish (conn) ;

return 0;

il 2:

/*

*

*

*

testlibpg2.c
RSB SR — ] T/0.

FEIBATIXAME T2, TR i S 78— ANl 2

CREATE TABLE testl (i int4, t text);

* INSERT INTO testl values (2, 'ho there');

*

*

CUESOE P

tuple 0: got
i = (4 bytes) 2
t = (8 bytes) 'ho there'

=/
#include <stdio.h>
#include <stdlib.h>

#include <string.h>

#include <sys/types.h>

#include <libpg-fe.h>
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/* for ntohl/htonl */
#include <netinet/in.h>

#include <arpa/inet.h>

static void
exit nicely(PGconn *conn)
{

PQfinish(conn) ;

exit (1) ;

/*
* XARECETENE WA IR, Xk U ki sl A B
* R HLTH B A 0 P TR R

=

static void

show binary results (PGresult *res)

{

int ity
int i fnum,
t fnum;

/* £ POfnumber HKBGRTEER T BT TR */
i fnum = PQfnumber (res, "i");
t fnum = PQfnumber (res, "t");

for (1 = 0; 1 < POntuples(res); i++)

{

char *iptr;
char “CPEES
int ival;

/* PHFBAE CBIEATREAZERIATRE)  */

iptr = PQgetvalue(res, i, i fnum);
tptr = PQgetvalue(res, i, t fnum);
/*

* INTA [ dEHRIE R M%7,

* AR A S

*/

ival = ntohl (* ((uint32 t *) iptr));

/*

* TEXT B #ERIRIEAR A, B 1ibpg B4 EMIN—AFE,

* WEEM ¢ FHEH.

*

*/

printf ("tuple %d: got\n", 1);

printf(" i = (%d bytes) %d\n",
PQgetlength(res, i, i fnum), ival);

printf(" t = (%d bytes) '%s'\n",
PQgetlength(res, i, t fnum), tptr);

printf ("\n\n");
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int

main (int argc, char **argv)

{
const char *conninfo;
PGconn *conn;
PGresult *res;
const char *paramValues([1l];
int paramlLengths[1];
int paramFormats[1l];

uint32 t binaryIntval;

/*
* U PR AT LR T S
* I2AEFZAEN conninfo FRFHE; BN
* i IR AR B B
=
if (argc > 1)
conninfo = argv[l];

else

conninfo = "dbname=postgres port=42121 host='10.44.133.171"

application name=test connect timeout=5 sslmode=allow user='test' password='xxxx'";

/* REHE RN TR */

conn = PQconnectdb (conninfo) ;

/* W SRS AR BRI AL/
if (PQstatus(conn) != CONNECTION OK)
{

fprintf (stderr, "Connection to database failed:

PQerrorMessage (conn) ) ;

exit nicely(conn);

/* JEEEE on BT </
binaryIntVal = htonl((uint32 t) 2);

/* N PQexecParams WESHEH ~/

paramValues[0] = (char *) &binaryIntVal;
paramLengths[0] = sizeof (binaryIntVval) ;
paramFormats[0] = 1; /x k] </
res = PQexecParams (conn,
"SELECT * FROM testl WHERE i =
1, /* —ASH
NULL,  /* ibEwmiESSEa «/
paramValues,
paramLengths,

paramFormats,

1); /x BORZHERISER */

if (PQresultStatus(res) != PGRES TUPLES OK)
{
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fprintf (stderr, "SELECT failed: %s", PQerrorMessage (conn));

PQclear (res) ;
exit nicely(conn);

}
show binary results(res);

PQclear (res) ;

/* RSB R E </

PQfinish(conn) ;

return 0;

}

2.5.5 f£ i PyGreSQL EiEHIEE

PyGreSQL J& — T ) PostgreSQL [ Python BRZHE 1. & SC R4 22 Bd SR A= 1)
AE, A& PostgreSQL [ Python & F i Ik zh 2 —. H B A8 X Frz ik ah 4z .

REIMEER
o ZHIEFE GaussDB L4223 52 il o
o %[ PyGreSQL fJ Python 315 .

(MARCY:
GaussDB F# T #4t, H 44 PyGreSQL 49 R AL & KA 6., 4o & PR, #5454 PyGreSQL #9
B Rk,

= $#% B GaussDB 4 % 1% A Python3.5.3 % PyGreSQL5.0.3.
o Bl ERIERE [ PyGreSQL RT3, 52 WL PyGreSQL fI'E J7 M3t

2.5.6 {£ A Psycopg E=##EE

Psycopg s&—Ff T3 4T SQL B4 PythonAPI, #] LA PostgreSQL. 2 idi
GaussDB i FEFR g — Vs i 452 11, B AP al JE T e b T HdE35/E . Psycopg2 s %t
libpg HIdt3%, FEMH CIBEF I, MmN %4, o AR i bn iR 5 28 i it
by S G AR, SCRF “COPY TO/ICOPY FROM” Thfig. S#E% FiZk Python JT
FARDF, J&AC PostgreSQL 2R J@ I RGN GUERC RS, AT LAY A E il &
fic. Psycopg2 #t%¥ Unicode A1 Python 3.

=BG E GaussDB i FEFR AL T XF Psycopg2 4 PE S, I H S HF psycopg2 it
SSL A EERE

#2-17 Psycopg X#5FEE

BIERS Ta
EulerOS 2.5 x86_64 fif
EulerOS 2.8 ARM®64 £
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O XHE 2 BT

RIS H
e  3RHY Python K5,
it J5 A RN SR
~  psycopg2: psycopg2 At
—lib: lib X
o TEAFRIIKZNZ AT, E M N A

a. SRR MIKB AL, {HEH root F PR psycopg2 #5 DLE| python Ze35 H & T
ff) site-packages 13 T .

b. & psycopg2 H AR Jy 755,
c. ¥ psycopg2 H R MMBIFAEE AL ESPYTHONPATH, FHAE2 A %4%.

d. XTHEEERZER P, HFEWMEEEN lib B3, BLELE LD_LIBRARY_PATH
i

o (EQUEEHE AL AT, TESEIMEL N Bl A AR Y

import psycopg2

ERRIERE
S 1 [ H*ini X (python [ configparser £ 7] DU IX RIS T (e B SCF) (RAEEUE EiE
BRRLER S
S8 2§ ] psycopg2.connect BK%3k75 connection X} 4.
$H 3 di ] connection X§ %617 cursor X %

e
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3 mesm

3.1 BEREEITH A

HIELR

BB GREHRHE.

$mo phEEnHas Fan 9 ERKEATH.

B3 (AT e, W R > ZAUERE ZNURK GaussDB 7 . HEAZ K
W =~ ¥EFE GaussDB 12 B 7 »

B4 157 S AR 2 5 2 MO B GaussDB > 52l EE
i\ = E 3R FE GaussDB 12 B T »
-

3.2 MEREEML
3.2.1 SRAME

o FERMLEFES, W RETIR. Frbmw. FEsEHE E R B Ao i L ag
A, iR G REIL B AT 2 T L
B GaussDB TEREIRLIE R T LA BB B X I E, B, LA AR R4

AN BAEICE . BB ERCE M RN A AEEE R A T
TR Z Y B o
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A

MR RS R ER R, TRAPH SN LS. B, L5 EEE, S
RTEARAE R &5 R B0, AT 00 B E A E AR E P, BRES TR
7.

PRIz
PARIRAE A 3-1 Frs.

E3-1 =HIREE GaussDB MHREEMLRFE

ff i VERE TR AL TE

brxf B RIZ AT IR 2

A iAn SQLIAL

o

e ek K ?

3.2.2 HaE M BEAMTEE

Hefe ek e R 0T B A AR AR T P R 35 IPAAT R AN, S B R AU BRll 534
ITHITEILTN . 1R “3.2.2 WEMERERILVE " AN, BURPETEREZE MR L,
MTPERE AP — IR I TS, A LEm Tk R GV I AT ARRE T A2 4
DBA 2 gn it B, BEARIE R B B B R G RO PE RE TR DL 7 i LA
B, TN T RN G AN NI ik 25 #0405 2 GaussDB ) DBA 2% .
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MHREFE &

ZAVEREDN IR s BEVERE, T AR L DR B T LA B E AN 2 B e I

WEHSEEHE

PER
‘{ﬂu

RGHIR

B e REAE AR KRR ARHS TG ) 1O AT AEAE IS L. 9 7 HERR % B Ik R
febr, P T E T RERREM RN, CPU, AL, MIALIEHIES, WP
R DR 2854 11 5 X SO R M K S 28 S M B P22 R I8 AT

Uik=

MEETHIEE RGN T REE, CoMERNEZI. ARG H &,

N, FEATEN, FHSUU B EREN LIS RamS. i 2 H P EHR
TEANE W SR AR, e B B UE R . T AR Sk i
R LS Bh P SR KRG IR, A SO R GUTES .

el

1 R GE A R AN HE B iR e . B 13 ) ik AR G A v I
B, RERPI AL BE S 55 H BT R SN TR SR & . B R AN EE RS 1 SR E RS
(HE#5 110, CPU T, TRfEasaivess) HHYIMx AR, AL 8 HdRE E it
= AR, BT UM R RE

TG

SRR A B N A A R S R gt ol . thwn, 24
AL R — I (R SR AR R s, B 2 N REMN MR RG R HET
RRm, Ak RN,

itk

B FEAL AT LA i B A R HIPERE . ZE30AT SQL #il5E . R ERE 5. &£
Wit s A SRR, 5 s AR A A8 4T A R AT R

EYAIE - BN A A TERE &9 R CPUL AR 1/O IR 453X e R A1 53 5t A0 ] 1

N SRR O e A, B AAESUS, SREE X R .

IR BA B Sk, ).

a. B EREFER Y SQL iEA) . HIANHISRY SQL ES], K HFETTIEM SQL,
HE4T 3.2.3 SQL L5 -

WA BRI ARIE SN, TR B R A 3T J1. ] DA A FERT 1 SQL 15

f), BUE BN HISRET SQL EA), BEATEFXYER 3.2.3 SQL LR

3.2.2.1 EMERFEMEER SOL

ARG AL SQL IR A)IZAT TR KN IS BCA 450K, XELTER) S THARIR 2 0 R GU1ERE,
TR A T A AWK RIZ 4T SQL 1K A .

BRIFL R

H1 (G DAS 8 gsql RS .
FE]2 ARG TR EEEATHRERER.
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SELECT current timestamp - query start AS runtime, datname, usename, query FROM

pPg_stat activity where state != 'idle' ORDER BY 1 desc;

W) Ja S AT IR R BRI IR (Bl ) T A SR, 55— 2645 RS 29 3T R G H
AT A K A A RIS RS T ARG I SQL 1K A A $04T SQL 5
A, VAR S PRk B AT IR TR 1R A

M RGO, T LGB PR current_timestamp - query_start K5 — (K 2
AT I [R) R I R 1 A

SELECT query FROM pg stat activity WHERE current timestamp - query start > interval
'l days';

S8 3 ¥ E S8 track_activities 24 on.

SET track activities = on;

MBS HECN on I, Bl ERGA SR ARG AW IEITER .
$B4 BFIEEBTHERIER.

LA E ML pg_stat_activity Al :

SELECT datname, usename, state FROM pg stat activity;

datname | usename | state
—————————— to—— e —————+
postgres | omm | idle |
postgres | omm | active |
(2 rows)

R state ‘BRI idle, WERBAMERAE TN, S H AL

MR T EEEEE N R ERER, NEHD T aeEs:

SELECT datname, usename, state FROM pg stat activity WHERE state != 'idle';
FE5 ik 2T ERE AR

o CHEMIEAETIEFIRE, WA HIIT 7.

o HEMIEAIPHEE, NEE W N A EE LA AT IR E N E WA

SELECT datname, usename, state, query FROM pg stat activity WHERE waiting =

true;
WSR-S T AR WIE ), XA WE ) PSR B3 IR AT Ae g
M TERA, IEESER R TR R

R M B ZETE RGN BB IR, waiting B ool true. USSR TR
Ol e R G i DL B ZEAT y, (R AERE LG Y7 50T 230 o PHZEAE S5 A Hofth R 48 BRI
B, Bl ER 8RR, EREIXMIE DL AW ZE, AR LA pg_stat_activity
AR

-

3.2.2.2 S El S EHEPEE

R B RGUBATIN, RS 5 R AR S %E, SEERETNEE K,
AT DA g ] 45 AT T R 0
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BRIELE
T
T2
T3

1 DAS 83 gsql iE #2524
A MHZER A ifiEA) M IHZER R, HRER.

SELECT w.query as waiting query,
.pid as w pid,

.usename as w_user,

.query as locking query,

.pid as 1 pid,

.usename as 1 _user,

& B 2 = 5 g

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

from pg stat activity w join pg locks 11 on w.pid = 1ll.pid

and not ll.granted join pg locks 12 on ll.relation = l2.relation

and l2.granted join pg stat activity 1 on 12.pid = l.pid join pg stat user tables t
on ll.relation = t.relid

where w.waiting;

ZEWRPIZFE ID. APEE. EifRaE, DASBIHERR. BEE.
P A i & SR A N 2 1

SELECT PG_TERMINATE BACKEND (139834762094352) ;

Hrh, 139834762094352 NZFE ID.
SREPW TER, FTRGRESIERI .

PG TERMINATE BACKEND

(1 row)
BRI TER, R BRI A R AT 2.

FATAL: terminating connection due to administrator command

FATAL: terminating connection due to administrator command
(REEY:

o gsgl & F 3%1% Al PG_TERMINATE_BACKEND & # % % % 7T E £ HITR#E 6 G & XA, 4=
RELA AP R—MERNF, EPniaikdimA AshE#E, BPEAERS “The connection to
the server was lost. Attempting reset: Succeeded.”; H W& F a2 EE XK, BPiEE “The
connection to the server was lost. Attempting reset: Failed.”. X2 EH % R H 445 H 7 T AL EE
x, TmAPFIARLERK, AmEEKXK,

o tT4% A PG_TERMINATE_BACKEND i3 %5 R IF FK 89 B 6 ZAZM . W RATF T &AR
W IR ERA KA ID, LELEREE, FEAERBEXT, 2R ETLAHTE,

-

3.2.2.3 SEHMEIN

Bl PE ZHOR B E R GUBAT IR BC B 2, BEASENSEUE T R,
%o AIHH T ~HEESHUY], EZSHGEMUY], 1§5% 353 BB, kS
HoHEES.

W G A MBS SEUE, E2 I 349 BEEMBSELHIZEL.
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D x=5

i)

HItSH

e

EFESIAE

track_stmt_session_slot

YER: WE— session Zf7 I KA 2/12 SQL % .

W AP SQL E IS B AR RGEL, RIS EMRR, @XM EEES
PATHASHIRER, BHEVE R ARG AP E A, TN E, EAR
SQL HJHAT

effective_cache_size

ER: BB AU AE — IR — W P ] R G XA O e B
ENBH, ICEE BRI X LN T X . 54, EEE BT
TEAN AR Z IR FE R AR E, B e aT RS XA SHO0 e
LN RN, WA N Z N, e AT BE2
PR VORTEBLRY, 38 B RS T 2 8192 “F15 .

BUEYEE: %M, 1~INT_MAX, #4754 8KB.

Bm: EEOMESRBUE T RE 2 SRR AR 6, TN EE TR T Buk
VEEEE

enable_stream_operator

PO AL AR stream BOMEF . MiZSHCRIRT, RS KHESE TR A AE T
) H Eidsx B 3B

log_min_duration_statement

YER: U ARAE ) HOFFERIN [ K T 8 55 TR 2 A 0N, 0S5k 58 OB A1)
R SE TE] . ¥ & log_min_duration_statement R AR J7 (8 Hh BR i 75 BEAT Ak () 7 1)
W) XY AWML b, RN g8 AT DT ]
T RT3

o BRI AT RERS I SO R, -1 ROR G IL D RE .

audit_system_object

YR : %Sk e 52 15 6 B8 6 4 /1) CREATE. DROP. ALTER #{Ei#k4T 8
e B¥EEXT 455 DATABASE. USER. schema. TABLE £, iBid &z &
SHME, T LR SR AR T SRR A R 3 A sR )k R L
%W=K%@&&%ﬁ%@ﬁ%%DDtﬁﬁag,%E%%Aﬁ%@?ﬁﬁ%
.

update_lockwait_timeout
VB IR SR A — AT i I BN R B A S IR ], 22 H A 0 B4 AR5 I () e iad ¢
SEEMN RG22 . 0 R AN, BOAE 2min.

session_timeout
R 5 RS ARSI, AT AL E 2 e 6 S OB, O FoR KA
R E .

failed_login_attempts
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W SRR O EIR, A NSRRI BOA B S HO BB AR, K
S EBBUE, FLE Y 0 IR ANR G135 0 da N F iR 1)

®  password_effect_time
WEMK RIS A RN ], 0 FRoRmATIF A RO PR Th g .

®  password_lock_time

B P B 5 1 B SR B TR], B R .
3.2.3 SQL yAHLiER

SQL VAR ME— H 2 “ B A AL, B CPU. NAE. WiA% 10, PIZ% 10 PUFh %
TER R BT VR T BOAR A2 B S W U5 F T R 1 B B8R F B KAk 2 48
SQL iBRIRE MmN, T REIFE, DA/ IR el Kk . Ehan i Y 5 A
W IIEHEE, AT LLH segscan+filter(B s BURE— 2% Ju 4L AN A A 1) 25 AR AT UL EC) SR B, T
PLiBT indexscan SEH, 4K indexscan R LA LLEE /N A SEEUAR [H] (O R . MR R A1
BRI AN PR 5 REAE A 52 A BRI B T SR AN SUR B PEAE 25U 0L R
PERE BRI S At o

3.2.3.1 Query HUUTRIE

SQL 51252 SQL BRI BIIAT SQL i AU ZE4 I (20 BRAnIA] 3-2 Ak 3-1 fom.
o, LSRR Uy DBA R A AN SEE DR AT o
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3 H/'4EM

[E3-2 SQL 3|E#1TE S SQL IBRIHIRTE

HITER

GUCEZHT

R

uexsy

Bl ERR

#3-1 SQL 3IEEMITEIRN SQL BAKIL TR

PR

AR

VBV &AT AT

L E R SQL IEAJHIN, FEHIAK SQL i HI 745 i e
ks AL (Stmt) o

=S

K “IRIR&IAEAMRAT” oy 1A% A S A B AL D9 K RT A
WIS 5o

HWEYT

ARAEAUFE 38 ST B S5 Ao BT BN
DT AR

it

MHE “EWES” 1% AR 2 R R g TS BRI SQL
A BAARRPAT A, WP ATiRl. SiE B GUC
SHEFE R FATIERD s, ES WA TFB 2 4t
THE BAREFBZ GUC 24,

AT

WAE “AIIAL” IRIFHAT AR T SQL A ifjTES). K2
FE# 77 ARG B, R E R RATRCR . PRI T
B IRIZ Ak
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Q ARG 3 Fl s

WIRFRZEHER

= ¥E PE GaussDB LAk # 2 SR R FE T AR AL (Cost-Based Optimization, fAiFR
CBO). fEXFMRALASEA T, B FERIER I uHE . TR NULL id b3,
distinct fE. MCV fi. HB H5RMFHEE, PAR—@E AR THERR, HEHE
PAT L IRIAS [FHRAT 7 203 oo R BAT A (cost), a3k ik AR PAT M B>
T ICHIR A /NPT 7 AT HAT . XERHEE R SIHE R . I LRy
DUE S HE B AR ORI, /ﬁﬁﬁ IS Bk 5 Bh AR 28 i B A& 1Y)
BRI, —BoRURA @D analyze BRI R FH K IE TN FBEGIHE
B, FMPEHIZAT ANALYZE, B TEXT R WA T Bz 5 Y Ligire 2
AN I

R FE 2 GUC &8
AWK 2 H R B R A B A AT 5 R
1~ SQL iEA):

select count (1)

from customer inner join store_sales on (ss_customer sk = c_customer sk);

FEHAT customer inner join store_sales I i, 2z %4 & GaussDB S #F Nested Loop.
Merge Join 1 Hash Join =F A1) Join 7750, fLitgs ARPESR customer I
store_sales (14t 1115 B Al S 45 AL AR 1) RN LSRR join 77 sIHATARHY, SR 5% bk
PAT M N IFRAT TR

IEGNETH AT, AT TR AR T — E PR A G5 BT 5, MRy Il
JR RN S AN BE S B LS 1T cost [PIRSHi,  FRATTHIERR BLiEat gue S0 E I ik
AT VR A AR

WIRFRZIKREFE

=B E GaussDB HIR SCEHTAAR . YIFER, RIZFME 77 NENE B KR T % 5 1
B350, — BRI RO 55 B 37 5t (CAOREE . SREHAE ) B iUEH 5147
#; EAM. KHtE UPDATE/DELETE W43 st S 4T K -

o FRERAE 7 2O AT R AR B AL T B, S0 R 7E R SE R YRR B TR
i
BWIFRZ SQLES

B 7 B3R SQL 51 BEFTAE BT THRIMISAAT PERE SN, ARIEHde 12 1 SQL AT HL A
LRERSERIL, A5, ERIER 55 SQL AR MATIR T, J8—E Ml
H1 DBA H5 SQL ifify, W LUK IR SQL iEH)HIPERE

XAHA I S DBA BB R Eb S, TR A R 7R, RN A L s
1) SQL EH) ALY, JEESA A LA WL SQL M5 ¥ 5t.
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O X=5 3 45T
3.2.3.2 SQL #4TiXI /48

3.2.3.2.1 SQL 4TI XA

SQL $ATHH R — AT S, BoR =8 GaussDB #1447 — %% SQL B A I A7 1) 7
L. B PN FEEER

£ F EXPLAIN 774 0] DLE B AL 8 N B B 2R i B AR B AT 11k . EXPLAIN 454
ANPATH S AT, BoRIEARRTT ARV B N BT IX AN AT R A
fli. WK 3-3 fims.

[E13-3 SQL #fTH XM

human_resource=# explain select * from hr.sections,hr.places where hr.sections.place_id = hr.places.place_id;
QUERY PLAN

[Screaming (cype: GATHER) (cost=6.95..22.12 rows=1e widen=83)] (&) Jl.Ash 19 AL
Node/s: All datanodes i
-> [Rash Join (cost=1.16..3.69 rows=3 width=83)] (2) Join i i
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 rews=3 width=25) | (1) FeFIFHTi 4
-> Hash (cost=1.07..1.07 rows=7 width=58)
-> Seq Scan on places (cost=0.00..1.07 rows=7 width=58)

(9 rows)

o RN AR A, EHRMERIFR B EIREE T AR BRI A
[ A3 2 P RIS . SRR AR S T R AR
RATEHE ARERMNRPEIESE), 41 VALUES 7A) MR 1475/ R 24
EATA B SRR R,

o WIREMBTEERL. RE. 7. SEXNRBATHL TR, BAgeETmT
R LB EN . JFHIXSEER R AT ZRIE, B & A
AE HBUAS R B AT 19 R

o TR EZEWR)RPATIH RIS ST . X DBUE A A ol B 5
A=

HITI X ER483K
=B FE GaussDB X471 RI$RHE T normal. pretty. summary. run POFh g2

e normal: URMAHEGARATENR . & 3-3 Ry &t .

o pretty: M =EHEZE GaussDB it J5 (181 Wong 2o H7 I =02 UGB, 1
¥ T plan nodeid, TEAE MRS E B, K 3-4.

e summary: AETE pretty [J3EAE EIGIN T 6T ENE BRI HT .

® run: fE summary fFEAS b, R SETEAO(E S R csv AR URISCPE,  DMEFRE
LT
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3 M) HEm
E3-4 pretty FERMITIHRIRA
postgres=¢# explain select cjxh, count(l) from dwcik group by cjxh:
id | ocperation | E-rows | E-memory | E-width | E-costs

| -» Row Adapter
| -» Vector Streaming (type: GATHER)
| -» Vector Hash Aggregate
| -» CStore Scan on dwcijk
{4 rows)

T T T fmmmm e bommmmm e tmmmmm b
[
[
[
[

LW B GUC Z4{ explain_perf_mode, 7] LU RAN[FA& AT VR T ST 1R
NEIR pretty #% 3.

PITIH R R RER

3.2.3.2.2 iR

AT X

B 1 E A FRSAT IR om i 4, e OB AN FE ) EXPLAIN Fli%, S ANEVE
MR MIPAT I RIE S . WAL,

e EXPLAIN statement: ~ RAE AT IR, ASEBR#AT. HoH statement {83 SQL &
/FUO

e EXPLAIN ANALYZE statement: AT iHRI, #HT7HUT, FHERPUTHOMZES
o BoRFIN T SZBrIE TR Giit, BASEREAS LRI AN S 5 ) S T
(PR i) Fe sz br il 8] 4T 50

e EXPLAIN PERFORMANCE statement: Epifi ATt HEATHAT, IFRRHATI
E RIS

AT R IBATIERAT TR A AT s 774, EXPLAIN ANALY ZE 8 EXPLAIN
PERFORMANCE & 1E 417 & AT L3 ntEge A 4 . fE— & LiEqT
EXPLAIN ANALYZE & EXPLAIN PERFORMANCE 74 I 4= Hb 3% 75 1 B & (A 2 S %2
FRIH ] o R S AR B8R A T 2 0 PR A R RE FH T 65

BRltE, M7Efr SQL IsATH2 I e, iR SQL KA [IZ 1T RE5 W, #iliEid EXPLAIN
ABERAT IR, HATPIE . WnE SQL AT LLssT ik, MIHERF (] EXPLAIN
ANALYZE &} EXPLAIN PERFORMANCE & & HAT 1R R HLbriizgirE 8, CUER
i Y i 5 A7 ] AR

EXPLAIN PERFORMANCE %&b #1475 305 EXPLAIN PERFORMANCE {45 —3,
TEJF ORI LAY _E b 7 YERE A AT I TE], BRATHS 18] 55 SQL FhAT B 8] ) 22 5 3 25 02>

U1 3.2.3.2.1 SQL $ATHHRIMER AT BT, EXPLAIN 2 Bon$hATiHERI, (HIHA S SZhRh
T SQL &%), EXPLAIN ANALYZE F11 EXPLAIN PERFORMANCE W #52> SZBrHiAT
SQL BEAJFFRFIHATE B X — TR M PREHIT R AT E R .

PLANT SQL iBEA) Al

select

cjixh,
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3 JH 4R
count (1)
from dwcjk
group by cjxh;
AT EXPLAIN [ -
postgres=4# explain select cjxh, count(l) from dwcjk group by cjxh;
id | cperation | E-rows | E-memory | E-width | E-costs

| -» Row Rdapter
| -» TVector Streaming (type: GATHER)
| -» TWector Hash Aggregate

e e fommmmme fommmmmme tommmmm o tommm oo
|
|
|
|

| -» C35tore Scan on dwcjk

{4 rows)

PATTHRI 7B (BEAD:

id: PATHEF TSRS

operation: EARKIHAT T mH - HFR.

Vector AT EE I T2 fa m EHAT S EE 7, —RHBILEA SR Query Hi.
Streaming & — MRFIRINE T, BSEI 1 oA BRI RZ O FdfE shuffle TIEE,
Streaming LA =FIEES, R0 RL T 40 A0 A AN [F] 5 shuffle DjRe:

~  Streaming (type: GATHER): {£H/& coordinator M DN US54k .

~  Streaming(type: REDISTRIBUTE): {EH] & DN #R ¥k 52 1) 51 $E 5 P 5 4345 2|
Hif i) DN.

~  Streaming(type: BROADCAST): 1EH 24417 DN %R #E45 HAh BT 1)
DN

E-rows: &AL A AT

E-memory: DN E#F/ME (i LI ATFII R, FAT DN EBTIIFL T £ .
S 2 A 0 3 17 R RS P 5 5% G T A VR 2 T T BB
P LR

E-width: &5 4 T A S 98 .

E-costs: RFAMHT S AIAT A

- E-costs AU AR A S HUE U BARATE 1, SI5 b ARG DT 1T
NAIANRAL,  HEITHHSER SR E R E.

- BRI (E-costs 6D ARERIITA 11 mEKITT4H .

- PR TR AR RO AR T, IR T A RAT AR 45 5 S A I (8] 25 g
BE: . AR IA] AT BELE SR LI (] B (5 e A 2 S A 8, (ER AR
a2 1, FoveoikE i o ks .

PATHRIREZ MR (Dh)D:

1.

%—J2: CStore Scan on dwcjk

RHFE T, H CStore Scan 1977 IR dwejk. X — ZHI1EH 2R dwejk 19
B M buffer 8L REAE Bis Fokimnikss EET NS 5iHE.

% —JZ: Vector Hash Aggregate
REHET, (ERRE TR EE FRNFE TR & #AF (group by).

#E=JZ: Vector Streaming (type: GATHER)
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Shuffle 51, Ak GATHER 2% Shuffle 511F F & 4 %4 M. DN V%R £ CN.
4, ZEPUE: Row Adapter

T s AT, 2 ZE R A7 A 51 b R 7 v AT R8s, DU P

Uity JE 7N o
VTR & RS 7l Data Node Scan IFf, 75%5% & enable_fast_query_shipping N
off A A I AAAIHAT TR, Wi R THIE /MK

postgres=# explain select cjxh, count(l) from dwcjk group by cjxh;
QUERY PLAN

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

% & enable_fast_query_shipping 242 J5, #ATIHRIERTT:

poatgres=4 set enable_fast_gquery shipping=off:

SET

postgres=¢ explain =elect cjxh, count(l) from dwcjk group by cjxh:

id | cperation | E-rows | E-memory | E-width | E-costs
e et - e e

| -» Wector Streaming (type: GATHER)

+
| -> Row Rdapter |
I
| -» Wector Hash Aggregate |

I

| -» (S5tore Scan on dwcik
{4 rows)

PAT VRIS UL B -
1. RUmT
- Seg Scan
AR
- Index Scan
AR e A P AR s B2 BRI fuy il — &R 51, R ILECR
FIFAFRATIALE, ARG EJERRIT R SE R A UG IR 84T o A7 3
P AT LT H e S AT AR 2, AR DR IR R I 3 1) U T 4
Wi 1, X AMESERR AR B — R RS D o SR SR 5
RlJg, R SRR SRR RIAT A B 20T, =00 e 1484
PO E AR, XAERT DA M ST R IT 45
WIRAE WHERE B 4 ) LB E#A RG], B AR v Re 21 H
%51 AND B¢ OR FIH & o (HRX A MR M ER G, Bitks A —
MR, MRS R AR IR A L, XA ER LA .
ZHI AT A AL LR, AT 8 B 2 e T2 5 FHE AL

m  Bitmap Index Scan

A FIAz B R 5 AT 4 T

m  Index Scan using index_name
fiE IR s R 5 R, %07 ARHIEERAT 2 LR S, X R4
BEHCEATRIT AR, (R BT DA%, BRIRHAT A7 B R A
FEIAMERT . B R G B MR 2R R — 47, DL e 2
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PITER

>k ORDER BY £AFULEE 2 51 28] . RN AR 2 &0 25
IR AP LU 2 ORDER BY .

2. RiEHITN

Nested Loop

WEMER, &EHTHOERNEUE TEBUVMOER . ERENETY, SRS
N#K, FARIR MR —THEANR PR RIS EILEC AT, B E R
R A RERTEARKR CREERT 100000, EAEIR [BlFHH N FIRIE AR

*, mAAENRNERETBR EREART.

(Sonic) Hash Join

WA R, &M TR R R R ISR RS AR BN )

x, FIHEEBAENAAFE hash &, AEHFERMRIRNES], KB
LA ILEC 4T . Sonic A1HE Sonic ) Hash Join f#) X 51 78 T F 4 ] hash 45
FIANIE, ASFEmaAT 145 R 2k .

Merge Join

HEE, WEEO T AT R ZE T A . WRIEEEE O ey,

EPATRLGIEERT, FEATRERHT, IO G Mt Ge it 16 v 4% .

3. BHEFR

sort
e RAEATHEY -
filter

EXPLAIN it} 278 WHERE ~1-41) Z1E —Afilter" 5% 14 B J& T WU F3 i v-Jal 1
Mo RXEWREIRIT SOVEERN TSR, JEH RS %
AT . PTH S ATERR T, BRI WHERE 1-f). AN, #5040
Vi Fr 10000 A7, RIS FRAG; Sebr Beadigm 7 —2 (i
Ui, @It 10000 * cpu_operator_cost) A& MLk AT WHERE 25 f4- 144 CPU B
8] o

LIMIT

LIMIT BESE THATSS A 08 W i m 7 LIMIT, B4R K
ITH SRR,

£ SQL A FE P 4 75 2447 EXPLAIN ANALYZE 5 EXPLAIN PERFORMANCE
P FE SQL 1B A)SEPRPATIE R, B X b SERRPAT S5 004k 25 Fo) ik 550 2 18] 0 22 R A AR AL
etk HE . EXPLAIN PERFORMANCE A%} EXPLAIN ANALYZE #4114/ DN I
PIPATE R

LLANR SQL iBEA) Al

select count (1) from tbl;

4T EXPLAIN PERFORMANCE it -
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postgres=# explain performance select count(l) from tbl;

id | operation I A-time | A-rows | E-rows | E-distinct | Peak Memory | E-memory | A-width | E-width | E-costs
L | -> Aggregate 1 1 i B | “0RB 1 1 1 12t
2 -> Streaming (type: GATHER) I 191 I 41 41 | 144KB I I I 2.1
31 -> Aggregate | 4, 291 1 | 4l | [10KB, 10KB] | IMB | | 12
a1 -> Seqg Scan on public.tbl | 1, 2011 S B | | [1ZKB, 1ZKB] | 'MB ] ] 1 2.02
(4 rows)
Memory Information (identified by plan id)
Coordinator Query Peak Memory:
Query Peak Memory: OMB
DataNode Query Peak Memory
datanodel Query Peak Memory: (MB
datanode? Query Peak Memory: (MB
datanode3 Query Peak Memory: (MB
datanoded4 Query Deak Memory: (OMB
1 --Aggregate
Peak Memory: L0UKB, Estimate Memozy: G4MB
2 --Streaming (type: GATHER)
Peak Memory: _44KB, Estimate Memory: GC4MB
--Aggregate
datanodel Deak Memory: (0KB, Estimate
datanode? Peak Memory: (0KB, Estimate
datanode3 Peak Memory: _UKB, Estimate
datanode4 Peak Memory: (0OKB, Estimate
datanodel Stream Send time: ; Data Serialize time
datanode2 Stream Send time ; Data Serialize time 4
datanode3 Stream Send time ; Data Serialize time 5
datanode4 Stream Send time ; Data Serialize time
4 --Seq Scan on public.tbl
datanodel Peak Memory: Estimate
datanode? Deak Memory: Estimate
datanode3 Peak Memory: Estimate
datanode4 Peak Memory: Estimate
(25 Tows)
Targetlist Information (identified by plan id)
1 ——Aggregate
Output: count((count(1)))
2 --Streaming (type: GRTHER)
output: (count(l))
Node/s: All datanodes
——Aggregate
Output: count(.)
4 --Seq Scan on public.tbl
Output: a, b
Distribute Key: a
(10 rows)
Datanode Information (identified by plan id)
1 ——Aggregate
{actual time=1%2.2¢ rows=_. loops=l)
(Buffers: )
(CPU: ex cfr=50593, ex row=4, ex cyc=202372,
2 —--Streaming (type: GATHER)
(actual time=_2.371...°..°%1 rows=4 loops=l)
(Buffers: 0)
(CPU: ex c/r=124730 , ex row=4, ex cyc=40C 108)
3 —--Aggregate
datanodel (actual time=0.0C rows=_ loops=_)
datanode2 (actual time= .0 rows=_. loops=_)
datanode3 (actual time=U.0 rows=_. loops=_)
datanoded4 (actuzl time=0.004..0.004 rows=. loops=.)
datanodel (Buffers: shared hit=1)
datanodez (Buffers: shared hit=1)
datanode3 (Buffers: shared hit=1)
datancoded4 (Buffers: 0)
datanodel (CPU: ex S, ex row=_, 5, inc cyc=107740)
datanodeZ (CPU: ex ex row=_- inc cyc=_
datanode3 (CPU: ex , X Tow=_>, 4, inc cyc=180008)
datanoded4 (CPU: ex c/r=0, ex row=0, ex cyc=0100, cyc=107
4 --Seg Scan on public.tbl
datanodel ({(actual time=0.027..0.0% )
datanodeZ (actual time=0.0 L0.0 )
datanode3 (actual time=0.0C 0.0 )
datanoded4 (actual time=0.001..0.001 rows=U loops=l)
datanodel (Buffers: shared hit=1)
datanode2? (Buffers: shared hit=1)
datanode3 (Buffers: shared hit=1)
datanoded4 (Buffers: 0)
datanodel (CPU: ex c/r=7 , ex row=., , inc cyec=
datanode? (CPU: ex c/r=7 , ex row=_" ],
datanode3 (CPU: ex c/r=77732, ex row=_ , inc cyc=_
datanode4 (CPU: ex c/r=0, ex row=l, cyc=2668
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User Define Profiling
Plan Node id: Track name: coordinator get datancde connection
coordinatorl: (time= total_calls=! loops=l)
(2 rows)
Query Summary
Datanode executor start time [datanodel, datanodeZ]: [ ms, ms ]
Datanode executor end time [datancded4, datanocde3]: [ ms, ms]
Remote guery poll time: ms, Deserialze time: ms
System available mem: EB
Query Max mem: EB
Query estimated mem: EB
Coordinator executor start time: ms
Coordinator executor run time: ms
Coordinator executor end time: ms
Planner runtime: ms
Query Id:
Total runtime: ms
( rows)

P ST B4 DL 7 A5

1. URMMIEAR RIS R HR, B8F 11415, al&: id. operation. A-
time. A-rows. E-rows. E-distinct. Peak Memory. E-memory. A-width. E-width
Al E-costs. H:ritRIZ55 B (id. operation LLJ E JF3k 7B HIE L S5HAT
EXPLAIN I (8 L—2, PERPAT RN B3 . A-time. A-rows. E-
distinct. Peak Memory. A-width {2 X B 1R
— A-time: METHETHAT R, —M DN _EHATHIHE T A-time & H[]#E
EERIIPIAME, 73l R s B 7E T DN b 58 BCIR) f5 J5 I TR] R f A B ]
- A-rows: o GHTET IS bR T
~  E-distinct: 7K hashjoin -7/ distinct f5+H1H .
~  Peak Memory: IEEFEREA DN 3T FH ) P9 A7 06 4F
- A-width: FRYATEFRAT AR SR E, (N T ENFEHE T2
7N, fFE: (Vec)Hashoin. (Vec)HashAgg. (Vec) HashSetOp. (Vec)Sort.
(Vec)Materialize 5725, Hr1(Vec)HashJoin 5 1) %8 [ & HAT T 571 58
fE, SERERATHE.
2. Predicate Information (identified by plan id):
K= FEERNEHSEE, WEBMIUIUTEREFASTIELE, 2
JE 1 join Z5f4 A — L& filter {5 2.
3. Memory Information (identified by plan id):
X B3 B )2 BRI 2 AR A PR AT B SR B 57 I AR R4S
B, FEZE Hash. Sort 57, BIEEHFIEENT (peak memory), %l 47
(control memory), {HE N TEE] (operator memory), $h47 I SR 55 FE
(width), A BahP X% (auto spread num), ZEEERT 4L Cearly
spilled), DAL FEHMEE, BIEER FEXRE Cspill Time(s)), HAMER N IXEL
(inner/outer partition spill num), T#CAFEL (temp file num), T ## #ds = S
Al Kor X R 380 /& (written disk 10 [min, max] ).
4.  Targetlist Information (identified by plan id)
X —HB o BoR B N H AR
5. DataNode Information (identified by plan id):
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KB &N EFPATHE . CPU. buffer B A% L AT B HiSK
6. User Define Profiling
X—#5r Bon /& CN T DN, DN Al DN BRI, LARAFHZE I — ST (5

7. ====== Query Summary =====;
KB FEATED R AT IS A A P 2 i, BdE 7 %1 DN B4 Fn &5 b
BB KBTI . CN _EwIaate BT S5 R Bemt ), DLR S aiiE A
PATH RATHNAE . BRERENAEEE.

A

o A-rows #= E-rows #9 £ FARI T AL BF H AR IRIAT0M £ B . —ARHL, M
o £ AR K, BATAET VLR AR R A R 69 R B RTIE, ALTHIAKG LB
;t&‘ko

o A-time ¥ aIAAMAM ZAR K, KYLH T 89 HARFH(EARE DN L3 ATe 1 £ 7)
A K, ANLTFRIFEMKE L 2P,

e Max Query Peak Memory % % B k& 5 SQL & ) 4235 W 4, 4k Al k4E % SQL &
AR EITERNGEHAHILE G T B2IRIE, — A2 A EXPLAIN ANALYZE 2
EXPLAIN PERFORMANCE #4 % th 45 A 3t — & AL 9 5 Ao

3.2.3.3 JFMRIE
K8 SQL VEATHEAT AT, I 45 DL T B

BRIELR

P UL SQL i R BIRIFTA RIS E R . 8RR, GoitE B e A it R
V. B WCERSEHE B B S HE BER IR 2 AT i Rl E 554k, i3
BUEREM . WRIGHHERE, 1004 MR R BUE BV ARG THE B . Akl
Z W, 3234 BHGIHELE.

T2 BEAEPAT I REPRERIER . a1 SQL KN As47 R4, ik EXPLAIN #p4#
EHPATIHR, AW A W SQL AT LAIsAT HIK, MIHEFEH ] EXPLAIN
ANALYZE 5 EXPLAIN PERFORMANCE 2 & AT 11X M SEBRig AT 55 i, AT 5k v
Hh e 7 1] RR [R5 R BAT T RIME A 4H1E S WL 3.2.3.2 SQL $ATHHRIN4A .

3.2.3.5 HMFMELRE Lo

k%+ EXPLAIN 2 EXPLAIN PERFORMANCE 15 8., €17 SQL 18 i) HAR JF K DA A% B itk
Henti, HAKZ W 3.2.3.6 HU3 SQL AL A .

WHE I, A% SQL )] DLl 75 ) # 5 H M S5 i, B E 55 T & igiE
Al EEJERIEA L RIERE A, H AT DRSS AT D B BRI HE R H .
AW E S IAES N AR . 3.23.7 &5 45 SQL BRI M
A7 LR R S SQL BEAT R i

-

N
8

g X
R

N
g
6)]
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3234 BEFZGIHER

EHCR R, Get (e B ML B e R PO TR SR . A RS S B 45 B
PRIHAEAE 2 BT V™ B 55 0, AT 380 A
BRER

ANALYZE &R SEHE E RN BRI E R, RS RAETERAR
PG_STATISTIC . &iiflitbassfdi X grit-Fdis, LA A SO0 iR .

FWAEPAT T RMESEANMIBR RS, BT R A PEPAT ANALY ZE 154) B St
5. HETBABRSES THE B HRAE LA 30000 17 (BP: guc 2%k
default_statistics_target ERIN B E N 1000, WIRFH BATHGHE IS —ET8 (KT
1600000), # L% E guc % default_statistics_target y-2, E[4% 206Ut SERE AL S 451t
fEE.

X T AEREAC P AA B A7 R P AR i 1), R A S B AR R i R A
] ANALYZE.

X TR ZAN A M HLA W oA [R5 T I e8] ) S AR B AR RO I L, 7T
W SIGEHE S, DUEE WL AR: ol OB ER A AT AL, IR AT R AT
Tl

BRIELSR

i FH DR i & BOFT AN R B A database IGTTHE B

ANALYZE tablename; ——FEHRANRNS ISR

ANALYZE; --EHAENGHE R

i H LR a5 21317 2 5 Ge 5 BAH SR AE

ANALYZE tablename ((column 1, column 2)); --I4E tablename #)

column 1. column 2 FIMZHGiHE R

ALTER TABLE tablename ADD STATISTICS ((column 1, column 2));  —--¥s/ll tablename & #
column 1. column 2 FiIZFIGE1HE 5 H

ANALYZE tablename; R GIHE L, R EY
iz FIgHE R

ALTER TABLE tablename DELETE STATISTICS ((column 1, column 2)); —-MiFk tablename &M

column_1. column_2 FIKIZFIGEiHE BB 1

7N
4% F] ALTER TABLE tablename ADD STATISTICS & & 740 T % 5l 40115 & B 915,
R R A ZRE S I %TE &, W R A& TR &S AT ANALYZE B, it
1T % 7 %tz &6l

(MARCY:
de R A IIE S PGt E &, E1E A ANALYZE 44340k,
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i F EXPLAIN && % SQL HATTHRIR, iR B A% SEQ SCAN g Hi
rows=10, rows=10 s& RALFIEINE, B REIZKE A 1T ANALYZE, TFEEXNZE
AT ANALYZE.

3.2.35 EMAEKREN

3.2.3.5.1 B AL FRE X Hhik

EAATAESE N, B A ESA DN Lo —AN83# JUA DN fBdE /74 —HepHiey

itk s b, IR E LD TFEIRRILLUR JUA B As:

1. REGEHZDAES/ DN Lk, PIFTIE#A DN XS A7 35 25 0 2 it 4
HANEE TR, GRGEN MY, BRI HUR AT LA %

2. F Scan EAHEHEAESZA DN E, DL DN ) Scan /& /73t K, JE% Scan
(VRT3 A B AN PR SR 2 filter 51 AT DASEIRIZ A5
BAOPMBHESIRER . 8T X BT AT DUSEI % A
RERDBENL 10, 185 5% 53 B % T LASE I 1% 55
REBSBEHE shuffle, J/NZEE 7. @iLiEFS join-condition 5 group by 714
Sy AT HI AT DL R AR BE 1) SR HX A

M IR FIR R TS R X b e BB — R A B e R . B E ORI K] 3-5

Frmiids. e SCAEEHE PE v T Betil i, 76 SQL AR I #2 Hh gk AT B A AIAE 2L

[El3-5 FRESRIZ

=
: : *
U A |

: v
‘iﬁ?r%ﬁﬁ%ﬁﬂ T/ B4 % ‘ VPR RS 4K }7

IS 7 % — DHARERETE |

s BEEANTIIRE

B ’ BiRR 517 GARREIE |

3.2.3.5.2 it FFiEMEE
BEAT RO PRIy, e BTt b I — e SR T 7 BB S 5 4 R I B M R . R
TR A B . IF IR BT RS IR 1O BRAE R Bt MU NS, BET HR 2
HITERE
R BE R E U5 B/LSS B R AR R (v 2 PR R 3K,
R T M & A 2 B M 55 (R AR AR
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3 H/'4EM

ERSR

MEWERERE R, FT RG] R ).
HEME LA 375

ity M) (group , join £ K117 5).

ey il

R

g7k
32353 IEFESHAR

S iZE (Replication) 77 70K H i) 4 EHURAEAEBF I B — > DN S2f9 BAREE— .
TOE M TR ERUMOR . XM R SRR DN B3 3R 1 A s 500,
7E join 454E HmT DUEE S 8508 B A e, AT/ Z8 HE4RY, ARS8 T plan
segment(&E4™ plan segment &£ XT RIKIZRFE); B2 RS DN #VRE T 3R 10 58 B4
W, EREHEIUR . — BT RABNYEER A 2258 XN Replication .

WAy (Hash) FRRR AP LA T BT hash @505, A SO6 R hash {8, #R4fE
DN S 5 15 7 (BRI RS 58 2R 3R1G 12 e 4L 1K) H bR A B B . X Hash 70k, R3S
Ha I RT DA A9 /080 10 B, KROHRTHR B S . — BRI~ KRR E X

5 Hash % .
REE Hik ERSR
Hash FKHPimid hash 77 N BIEEREH IR | BdEERKRIFLER.
H DN 5261 |
Replication | £E#fH4E—4> DN siff]l L&A — i | /NR. 4EER.
Wk 3-6 s, EHIRWETRIE TL, maRnEfh R T2,

[E3-6 EHIFRAGHR

Hash table

Hash code
valuel

coll col2,...
datal

Replication
table

Mapping value2 data2

hash

value3

“a‘,pm valuen <——7r0o |
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3.2.354 EFES T

Hash 435 22 1 40 A 1 HU A e 28, BB i LA 5

1. FMENEE =R, MERIEREBIH S MBIEN DN. Flun, HEiRFRr i
RAARF, e S B Tk R S e SRS 4 A )

2. HEWARE—LZBENHBERTREANERBFERE filter B95]. #l1, £ dwcjk A
S (R4 A B dwejk 1951 zqdh £E7E B R Z9 R (140 zgdh="" 000001” ),
B 55 24 R AN zqdh (04 A5 5

3. EWERTHEENMER, HREEREWHREEFMENIMS], LME Join L5
Bty FHER] DN AT, HELk/b DN 2 8] R 5 B & .

%FT- Hash 25508, WA FEHA Y, TR SEHERMAL, A H 54 DN

() 1O FEAR, MRS AR AT IR . DRIYE SR Hash 433 508 2 5 75 6 2 Bt

AT R T, DATAESORTE A DN 351404 . Al LAMEFHLL R SQL K 75

KRR

select

xc node id, count (1)
from tablename
group by xc node id

order by xc node id desc;

Hr xc_node_id Xt DN, —BRi, AF DN K38 EHHZE 5% A LRI eI A MR,
WRIZE 10% A L3 SR ERR AR .

Z RO BE GaussDB SCHE 2 40 A HIREIE, T LA SE L i R B0 A A I K ST TR
3.2.3.55 [FHEERE%

R A% (Partial Cluster Key) JEFIF FI0—Fib AR . SRR AT LU min/max s
RGBS R 3T filter 1% . Partial Cluster Key A] LATRE £ %1, {Hi2 —A
@it 2 %), Partial Cluster Key F i B ) -

1. ZRFTARFRARERLE., XFAR I col op const, FH:H col AF4,
op MERMEFRF =, >, >=. <=. <, const A ElH.

2. JRER R R LR e (e B 2 B ) 1 e R R A SR i A

3. REUEEE LEMRIMZLIH col IUFE Partial Cluster Key IR TH -

4. REMAEBMFAE Partial Cluster Key H ¥ HTTHI .

3.235.6 EFHPXZE

oy X FRGEFEIE A 11— SRR IR T 500 O Uik Y BB AT A7 6k . IXSKIEHE B3R

MRZ XK, WBEPIRZ X, o XRE—KIEHE, Aeibdds, Bdkschri

AR X B 73 XA B R AN EE A BU AR AL

1 BeEEWERE: WKW RMER AT ISR RO, FRERRACE.

2. HEIEVTAIME: WROFXCRAIEA > X Bl R, RAE AR XA B R T

3. B4y WA XERMEAN S X MR, [EBESHE, KRB XA
CE

= GaussDB SCHF K17 X RN TEHE 73 [X K

76



O X=5 3 i

VO 7 X AR R A v W B X XAV LA A3 o RN R 2 1Y
Iy X E o o3 IXBEZE R AT E ], 90 ot B B e+ W i 8E4T 0 X

3.2.3.5.7 IEFEHIELR
ERCBURR, FEAFELL T =510

1. REFAMISTRELBERHETERE
— kBRI E (B >, <. =, =, ZEEMNLEEE, DX
group by) IBCR EL 7/ e . WS E . b P i sth i S AE R kAT A
), filter Z52F7E—4> numeric %1 I, $ATHS A2 10+s; 1&2X numeric 2 int 287 2
Ja, PATHAIZE% N 1.8s 245 .

2. REMHBEFBRAIEIHELRR
K P A B R R BN AT DL N SCAF RN, 38T 10 MERE;  [RIE tHmT LY
NIRRT N A HE, $e it EERE . Lhanxd TR R e, T LA
smallint LS &AM int, 15T LA int R & AH bigint.

3. fHA—BHHIERE
FRBAR B AR EEE R . SRR BB R AR, B 0 2is)
SHUEAL AR R O B R AT L, X P H 27 R — 2 I M RE T4

3.2.3.6 H18) SQL A=

SQL L2 — AWM 52 i i : 3 Query, FIWTPERER M2 K, R
AN AL ESR, AL 3.2.3.2 SQL $ATTHRIS A 70 A SR R IR AT R PR s SRR ET
s AEAE, B2 2 ERE H AR

3.2.3.6.1 SQL BiZ

F PAERAT B ) B 4T INSERT/DELETE/UPDATE/CREATE TABLE AS iEfitt,
Re 2B RMERE M8, IXFMEDL R, @i & GS_WLM_SESSION_STATISTICS,
GS_WLM_SESSION_HISTORY, GS_WLM_SESSION_QUERY_INFO_ALL #i &)
warning B a] LASRAZ 6T A T B S EUERE MBS BE R, NHERERIR IR S

il
Ik
A
St

HBTSZREXT AR 7 R G S e inl B 37 57 A S &
o ZHIEF| GritE B ARCEE

WERAFAE S B 28G5 SRS, W BRI S . RILIERTBLZ % 3.2.3.4
EHGHE B 3.2.3.6.4 Guits Bk

B RE RS, X TIET OBS AhRMIA W, WIRARBEES THE B e EikGiHE
SRR %, Hi2HT OBS 4MEM analyze MITERELLE 7, Tk, FEH FATIX
Tt NSRS analyze WAL THE S, DRECEMRIIVERE, MEHA L HE 2%
JE AL o

EEAESYNIE

BRMGIHE B ARYE:
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3 H/'4EM

Statistic Not Collect:

schema_ test.tl

Statistic Not Collect:
schema test.t2(cl,c2)

EZIE R EISENIE

Statistic Not Collect:
schema test.t3((cl,c2))

AR Z F 585 BARUE:

Statistic Not Collect:
schema_ test.t4(cl,c2) schema test.t4((cl,c2))

o SQL AN
BFFATFHER SQL, RATREVELN LI S HON FHEMIRE . AT 77T LS 25 41
3.2.3.6.2 i) NHEVIL
- XN THRESEIA T, HZEFEATHERNRELER;
— XFARSCRE N ET, SRS NABEA SRR N, Flin: A9 With
Recursive, Distinct On, row FRiAx, R[EME N record ZRAI[), S5 ZAH R E
EATRE PSS,

=k SEISTNGIE

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  HashJoin th Kk E N

W ARAEFRIEHSS FE A T Hashjoin(R] LATE GS_WLM_SESSION_HISTORY #i Kt
query_plan FEtHEFE 2), HIERR N FRITHE SMRATER 10 5L s[RIl N RAE
£/~ DN _ERPIATEORT 10 547, HARA T R, M ERAECHZ. I %R B
%% 3.2.3.9 i Plan Hint #4711k .

HAE BoR B

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

o RERZ{HERAH Nestloop

WIRAEFRERSFE P T nestloop(R LAZE GS_WLM_SESSION_HISTORY #i &)
query_plan “FBIh&EEH), I HMNRPEIRTEF YA DN _ERTHNT 10
JIAT S RHGEFPAAESEERE, W ERAHCEE . WILTETZ% 3239 i
Plan Hint #4781k

e g,

PlanNode[5] Large Table with Equal-Condition use Nestloop"Nested Loop"

e K% Broadcast

W AE Broadcast 171, ¥4 DN AT T 10 7347, MI45% k3% broadcast. 1
it )70 LA 3.2.3.9 {# [ Plan Hint #4714k .
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MR LR

%: %Z,f% A%‘/j—_\‘ﬁu H

PlanNode[5] Large Table in Broadcast "Streaming (type: BROADCAST dop: 1/2)"
o KR
HRAEH DN LRy, fFAEHR DN BT HOE 5 — DN L4750 10 fFekbh B, HA

DN FHATHCRT 10 54T, W EARAMSRE & . HIRIE T A2 50 3.2.3.6.6 K i
R

T EE R
PlanNode[6] DataSkew:"Seq Scan", min dn tuples:0, max dn tuples:524288
o fhHEAME

SRR AL B8 A S AT BRI S BRAT B0 OB P24 DN ATH0K T 10 54T, FEHANE
1T BN S FRAT B P B R A /MBI 10 £ A L, W) EFRAR S 2, i idm L3
2 3.2.3.9 1§ Plan Hint #4781k .

EE AENSYNGE

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

1 HEFRFERE By 2048, Wl &G BB XM (Bl 7e KRR
SRR EKERA, YIAEEL WALE, H Edk warning:

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

2. W query FEAE limit 75 5 CEPEWIEA P limit) , WAS B3R limit 3558 00F
) Operator 2% i) i 1 % .

3. KT CHERMURE A CAERANHE” PR, FER A plan BT, R B
WTFEWRMEE, EENAABESEE, KEEREDYX M MR ) & T
RN RE ik BJZI . Bln, WiiRAE scan 15 il & FERIR MR, B AfE b
JA I hashagg %5 HoAth 55118 AT At tH I E i i RY -

3.2.3.6.2 FEAI THEREML

BRITHENR

HET, =%dE P GaussDB LA 5 75 73 A HESL T il 2 15 A AT SRS B, A =P PhAT

TR AR HEE AR AR A AT TR AR R IR E A 143 A PR AT

%o

o  NHEEAHR: fREEKEWIEAN CN KIEE] DN #AT7HAT, RIFK T4
IR [Al45 CN.

o AT BATIRRI: 8 CN XS EWIE AT IERAL, ARt RIS, R TR
Ri%key DN HEHATHAT, FFEPATEREIEIR [ 45 1 3] CN.

o RIFKEAIFISATPAT IR IR A RTAT I, Rl R HER AR o 4
AEHIER (ZRNERFRGER)) FHER DN HEA7HAT, SRECPESE RS CN, 2R
JGTE CN AT HI T 3043
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TESE 3 Fhofmgrp, O [A] 25 A DN KIEH] CN, Jf HZETE CN BT ARE NHEM
R IER), = PEUCN BOVTEREMSN CiFvE. 6l THEES . EHHTIERER LI
fe, MR G A REILFEES 3 IS I B WIE A .

PATTEAJANRE T HERE PR i A0 o 3 A AN SORF N HE R R A A SR M HER IR . — %
AT D I SR U AT THRIAS RE T 3 Y ]

TR 350

HWHTE explain AR WA Bos BARKHAT RIS T, USRI T “Data Node
Scan on” MIUEHIER) O R HELY DN £HUAT. FHEIEATAN=AGERE 541 N i A H
PR HSCHF I

1 BREMIEA)TH

TE 43 A R PP T R BRI 5, MRS AR TS v DU HER LA CN & B2
—% 5 EmA R ISR . W8 CN BEHE— 256 DN 45 s TS NE AR
Al Nk, JEE A agg, windows function, limit/offset, sort, distinct 25 < 7 #R AR R
i

o W[ NE: A, JLFAE CN BN U HE.

postgres=# explain select * from t where cl > 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 AW[RHE: A limit FA), X CN & ARER FLR B A4S DN JRIELE, W
25 limit 15 RS
postgres=# 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  ANW[TRHE: A RAERE CN AREMI B T HETR A, TR0 A\ DN YSCAE 25 SR gt —
A IREE AL
postgres=# explain select sum(cl), 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 ZREMIFHTH
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LREWYF TEARES MHEET S join KA AFIA K, HUNAE join %1F 5%
éﬁﬁﬂ@ﬁﬂﬁLEJTT?ﬁ, TNTCHE T HE . X B AR OR UL 3 ] LUR .

o UM hash 734k,

postgres=# create table t(cl int, c2 int, c¢3 int)distribute by hash(cl);
CREATE TABLE
postgres=# create table tl(cl int, c2 int, c3 int)distribute by hash(cl);
CREATE TABLE

o T FHE: join 2514 2 AR hash 2347 B 14

postgres=# explain select * from tl join t on t.cl = tl.cl;
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 AFTRHE: join SEMFAN L hash 72 A%k, H t1.c2 AN t1 R A 5.
postgres=# explain select * from tl join t on t.cl = tl.c2;

QUERY PLAN

Hash Join (cost=0.25..0.53 rows=20 width=24)
Hash Cond: (tl.c2 = t.cl)
-> Data Node Scan on tl " 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 KBk
XA — BRIk SO ok R, Bl aniE A s AR AT with recursive TR, FIAEREA
XHF T

BT BENEH

XFFEE SCRREG W T RN, AR R, U RCRE R E0E OA immutable
R,

HH TPCDS KIS E B2, LLanIRATES — %, SR s AT B 00, =&
FAN YT AL, FATAT LUK XA B HOE SON:

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

LANGUAGE SQL

VOLATILE;

PAT FHEA]

SELECT func percent 2(ss sales price, ss list price)
FROM store sales;
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HAAT TRy

Data Node Scan on store sales " REMOTE TAELE QUERY

(

MOTE ATTT ALY W

Qutput: func_percent_Z{Store_gales.sg_saleg_pricg, store sales.ss list price)
Remote query: SELECT ss sales price, ss list price FROM ONLY store sales WHERE true
rows)

Al 0L, func_percent 2 A B FHE, &% ss_sales_price £ ss_list_price Y F] CN
b, EEHTIEE, JHEEKE CN VR, iR
112 B SRR OB (P NG e i, an Sk E 5 SR EION -

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

LANGUAGE SQL

IMMUTABLE;

PATIEA]:

SELECT func percent 1(ss sales price, ss list price)

FROM store sales;
HAAT TR

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)

AJ ILeR %L func_percent_1 #% FHER] DN $447, $27+ 7 IATRCE (TPCDS 1000X,
3CN18DN, TifRCELEF: 100 £5LL F).

AFF T HERTER

H e R R AR . A B GaussDB H 3k )y =R A

IMMUTABLE
RoRZRR L2 R ) 2 UE I 2R R R 45 2R
STABLE

FoRIZRHA R SEIE %, MRS HE, ER— TR, 2R
AR, (BERR FEME A BEEANR SQL BRI (842 1k.

VOLATILE

TRV BUE P DAE — ORI A B, BRI AS S BT ie .

PR % 5 A8 1 W] A ) pg_proc K provolatile 7 B3k45, i fL%€ IMMUTABLE, sf{%
STABLE, v {3 VOLATILE. %%t, fE pg_proc H1[¥] proshippable =B, HUETERIHN
t//INULL, XA7BS provolatile 7 B —# H T iR B BUE 5 F .

S K E) provolatile J& 14 i, S8 proshippable B2 TN t, TR EGR &R
DA HES

2R R 2L 1) provolatile J& 149 s 8 v, X Y4 proshippable B t 1, eR%AT LA
T

random, exec_hadoop_sql, exec_on_extension #1H¥ CTE 1, A TFHE. KN
XAz T T HERT R IAE AR
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SHF A2 R E, ] DUEE B2 B B 45 € provolatile A1 proshippable J& P 1)
i, VE4HiES% CREATE FUNCTION iEiE:,

Xt AR RE N HER 5t

o  INMFRARGRE, BVURIE VS FHN B X k.
o MR RHENRE, @EWESY R, RN provolatile A1 proshippable

R U T IEH -
A T HEREE
LA T =AM SO 3 Tk SQL i

postgres=# CREATE TABLE CUSTOMER1
(

C CUSTKEY BIGINT NOT NULL
, C NAME VARCHAR (25) NOT NULL
, C ADDRESS VARCHAR (40) NOT NULL
, C NATIONKEY INT NOT NULL
, C PHONE CHAR(15) NOT NULL
, C ACCTBAL DECIMAL (15, 2) NOT NULL
, C MKTSEGMENT CHAR(10) NOT NULL
, C COMMENT VARCHAR (117) NOT NULL

)
DISTRIBUTE BY hash (C CUSTKEY) ;

postgres=# CREATE TABLE test stream(a int,b float); ——float AXFFENMG
postgres=# CREATE TABLE sal emp ( cl integer([] ) DISTRIBUTE BY replication;
o RIHF returning & 5] T
postgres=# explain update customerl set C NAME = 'a' returning c name;
QUERY PLAN

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

o ASCHFREMEPEH] order by 15 AR HE

postgres=# explain verbose select count ( c_custkey order by c custkey) from

customerl;

QUERY PLAN
—————————————————————————————————————————————————————————————————— Aggregate
(cost=2.50..2.51 rows=1 width=8)

Output: count (customerl.c custkey ORDER BY customerl.c custkey)
-> Data Node Scan on customerl " REMOTE TABLE QUERY " (cost=0.00..0.00
rows=30 width=8)
Output: customerl.c custkey
Node/s: All datanodes
Remote query: SELECT c custkey FROM ONLY public.customerl WHERE true
(6 rows)

e count(distinct expr) () FEEANSCHFE 0 A1, WA SCRE R
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postgres=# 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)
AN distinct on FHEE T HE

postgres=# explain verbose select distinct on (c custkey) c custkey from
customerl order by c custkey;

QUERY PLAN
—————————————————————————————————————————————————————————————————— Unique
(cost=49.83..54.83 rows=30 width=8)

Output: customerl.c custkey
-> Sort (cost=49.83..52.33 rows=30 width=8)
Output: customerl.c custkey
Sort Key: customerl.c custkey
-> Data Node Scan on customerl " REMOTE TABLE QUERY " (cost=0.00..0.00
rows=30 width=8)
Output: customerl.c custkey
Node/s: All datanodes
Remote query: SELECT c_custkey FROM ONLY public.customerl WHERE
true

(9 rows)
A SRR IR T HE

postgres=# explain verbose select array[c custkey,1] from customerl order by

c_custkey;
QUERY PLAN

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

With Recursive 4 FRASA SCHF R HERIS7 S A E R a0 R

3

5 | &% T TERE

A AR E R 5 LOG: SQL can't be shipped, reason:
RecursiveUnion contains HDFS Table

or ForeignScan is not shippable (LOG
N CN HEHATEATHEERE, T
Ei)
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Fs |9% T THER
AR, TR ASSCRE T

2 % nodegroup 35 LOG: SQL can't be shipped, reason:
With-Recursive under multi-nodegroup
scenario is not shippable
F R 5% nodegroup ASHIE], B#E T
% nodegroup 53EFRAMIE, MHETHR
AR HES

3 UNION A ALL, #FEE LOG: SQL can't be shipped, reason:

With-Recursive does not contain
"ALL" to bind recursive & none-
recursive branches

Bildn:

WITH recursive t result AS (
SELECT dm,sj dm,name,l as level
FROM test rec part

WHERE sj dm > 10

UNION

SELECT t2.dm,t2.sj dm,t2.name||"' >
'"||tl.name,tl.level+l

FROM t result tl

JOIN test rec part t2 ON t2.sj dm =
tl.dm

)

SELECT * FROM t result t;

4 ERPHRGER LOG: SQL can't be shipped, reason:
With-Recursive contains system table

is not shippable
il .

WITH RECURSIVE x(id) AS

(

select count(l) from pg class where
oid=1247

UNION ALL

SELECT id+1l FROM x WHERE id < 5

), y(id) AS

(

select count(l) from pg class where
oid=1247

UNION ALL

SELECT id+1 FROM x WHERE id < 10

)

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

5 RN A VALUES F4), fX7F | LOG: SQL can't be shipped, reason:
CN - BIA] 58 slih AT - With-Recursive contains only values
rte is not shippable
il
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R

djo

AT EREE

WITH RECURSIVE t(n) AS (

VALUES (1)

UNION ALL

SELECT n+l1 FROM t WHERE n < 100
)

SELECT sum(n) FROM t;

FHOR T B SRR AR LA 32 U 7
grs AREIAER S T R AT o

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

4

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;

Ak VAER 445 limit A4 Replicate 11
X, #BIRE A Hash tH&I, 1H&I
FAEMPR

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

pE

WITH recursive t result AS (
select * from(

SELECT dm,sj dm,name,l 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]||"' >
'"|'ltl.name, tl.level+l

FROM t result tl

JOIN test rec part t2 ON t2.sj dm =
tl.dm

)

SELECT * FROM t_result t;

% JZ Recursive %%, HlI recursive

LOG: SQL can't be shipped, reason:
Recursive CTE references recursive
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b
djn

R T THEE

{368 VA3 43 SR B 53 — A recursive | CTE "cte”
il i

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 parentID

) h

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

)

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

3.2.3.6.3 FEIFAMN

FEHERN

N FHFE I8 SQL B AR Bl e 2 HK B 7 &, XA 5 E BB R A
RGOESIRIPAELE M EAUE % ES ST, JOHRAE -SRI AR Th, 7&
WA SRR EMSLAE S 2 SQL XNV 5512 M RIA S5 I S 4 o) PR, R4S
B TTZHIN .

Al i GaussDB 4l T B IFE SQL i AIh AL BIE T A M T T &, TR
Tt o

e il SubQuery: f N1 AT VG FEIER RangeTblEntry, HEi@E{S L4451
e HILAE FROM 1 4 J [ f B SZ ) SELECT 155

e HEEZ SubLink: 0PN T AN RIS, BEEE IR I 2 HILAE
where/on Ff). targetlist L[ 15 A

gi b, X TEWMTRITS, SubQuery FIA R ZVEREIZR . 1fi SubLink A &K
iR, &F%F SubLink 51 &, BT SubLink A L IRFEA R 4. ik,
12 W = 23 2 GaussDB X sublink FIs2E, sublink 7T PL2r A LA JL2E:

~  exist_sublink: X}/ EXIST. NOT EXIST i&4)
~ any_sublink: Xt op ALL(select--+)i&A), HH OP 7] LU IN,<,> =4 1ERT
— all_sublink: Xt/ op ALL(select-++)iE®], A OP AT LA IN,<,> =#:EFF
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rowcompare_sublink: XJ % record op (select --+)i&H]
expr_sublink: ] (SELECT with single targetlist item ...)15 4]
array_sublink: X}% ARRAY (select--+)iF ]

cte_sublink: XI5 with query(--+)i& %]

H " OLAP., HTAP 75 F 1) sublink Ay exist_sublink. any_sublink, 7£z%(#E
FE GaussDB AL 51 B bt H S 7 5t 7004 (eI, T SQL i 4]
P B RSN, 2k SQL T AW T RAGEMRMERE . TERM
RELERE, 7 NIRRT B WA R T2

JEAESS T2 None-Correlated SubQuery

FEW I PAT AR T HME QW AT TR A . IR AW B o,
AR SR AR, TR AT RIS T ANE BB R A

(ZLIE

select tl.cl,tl.c2
from tl
where tl.cl in (
select c2
from t2
where t2.c2 IN (2,3,4)

QUERY PLAN
Streaming (type: GATHER)
Node/s: All datanodes
-> Hash Right Semi Join
Hash Cond: (t2.c2 = tl.cl)
-> Streaming(type: REDISTRIBUTE)
Spawn on: All datanodes
-> Seq Scan on t2
Filter: (c2 = ANY ('{2,3,4}'::integer[]))
-> Hash
-> Seq Scan on tl

(10 rows)

FIL T2 Correlated-SubQuery

TAEWKRPAT IR TAHME R E W — L mEE (nF5IRe] t2.c1 = tlel 5 1%
H tlel) YENANZ I —A AND-ed 5. X R 2 1A A& pior
P, & EANGN R B L 7 AT R AR

il -

select tl.cl,tl.c2
from tl
where tl.cl in (
select c2
from t2
where t2.cl = tl.cl AND t2.c2 in (2,3,4)

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes

-> Seqg Scan on tl
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Filter: (SubPlan 1)
SubPlan 1
-> Result
Filter: (t2.cl = tl.cl)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on t2
Filter: (c2 = ANY ('{2,3,4}'::integer[]))

(12 rows)

= #IEE GaussDB Xt SubLink YL

%} SubLink [RIHR A0 % 2 ZE LN JE 1T BT (pullup),  RESE R AR B30 SR Tk
i), M4 SubPlan+Broadcast R HIHATIHRI . J4 W 22 i) & T A7 7E PEBE X
[, AILLER explain ZTEA)EE A Sublink 135> 2 75 4 5455 SubPlan+Broadcast 1)
PAT I

il -

select t1.c1,t1.c2 QUERY PLAN
from t1 stresming (type: GAmER)
"her:e;:étlc;n ( [:> Node/s: All datanodes
-> Seq Scan on t1
from t2 Filter: (SubPlan 1)
where t2.c1 = tl.cl SubPlan 1
)z -> Result

Filter: (t2.c1 = t1.c1)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
=> Seq Scan on t2
(11 rows)

o Hui=¥IEE GaussDB X Sublink-Release &

IN-Sublink J&HH 5% 214
n AREAES E—EERKERPNE (TS EEZEERRP I,
n REREEE SR

select ti.c1,t1.c2 QUERY PLAN
el “Stresming (type: GATER)
MisEs L L Node/s: All datanodes

select c2 2 i 3oi

-> Nested Loop Semi Join

from t2 Join Filter: (tl.cl = t2.c2)

where t2.c1 = 1 -> Seq Scan on t1
H -> Materialize

-> Streaming(type: REDISTRIBUTE)
Spawn on: datanodel
-> Seq Scan on t2
Filter: (c1 = 1)
(10 rows)

Exist-Sublink £, #6214

Where TR0 E E—ZERAER TS, FEARLEHEIAGEESH
FEERPEWS . FLEREI TN,

m TEBRIM from T4,

. TEERNEESH with 7).

. TEEANRES A RERE.

. TEANEARETESEIE. HF. limit. windowagg. having #:1E .

n RREEE AR
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7 =
3 M) HEm

select t1.c1,tl.c2 QUERY PLAN
et e e
where exists reaming (type:

select (2( :> Node/s: All datanodes

p -> Hash Semi Join

:o- 2 Hash Cond: (tl.cl = t2.c1)

where t2.c1 = tl.c1 -> Seq Scan on t1
)i -> Hash

-> Seq Scan on t2
(7 rows)

B REE R B AR T B BT
TEW where A LIS HKE L—ZHF, 1 H UL & i A
B R A ARSI, HaXSe R 2T and 4. eI ARe
& ERS . HERRE LR .

m FEMEH where KB EHIRIERGNR)LAERF T,

m FEHM Select KT 5, W2 HAE — AN Z, S 2 h 2
FERE (I max), FHEREERBIISE(12.c2Q) AR KB INZRAL)H
b, RERBAGER count.

B, R AREIET LR T

select * from tl where cl >(
select max (t2.cl) from t2 where t2.cl=tl.cl
) i
TIIRBIARESRTE, By FE WA RERE.
select * from tl where cl >(
select t2.cl from t2 where t2.cl=tl.cl

)i
THIRBIARESRTE, FyF & WA N

select * from tl where (cl,c2) >(

select max(t2.cl) ,min(t2.c2) from t2 where t2.cl=tl.cl

)i
m TEMDNIE from T4),
n  TAEMPAREA groupby. having. HEHE .
m T2 H AR inner join.

Biltn: THIREIARESR T

select * from tl where cl >(

select max(t2.cl) from t2 full join t3 on (t2.c2=t3.c2) where

t2.cl=tl.cl

) 7
m TP targetlist A REEL IR [E] set [ R EL

T EM where & PEH LTS AR A LRI, i H AU T A
WEW SR TSI SE AW, HIX Sk A0 H] and 3E#E . He Ty
AREA S LR EERRS. Gl FARETRER N R TR T LR
Ite

select * from t3 where t3.cl=(
select tl.cl
from tl where cl >(
select max(t2.cl) from t2 where t2.cl=tl.cl
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BF LR, B NIRRT, RO AT iR 5 H
T ERFHIF. =B

select * from t3 where t3.cl=(
select tl.cl
from tl where cl >(
select max(t2.cl) from t2 where t2.cl=tl.cl and
t3.cl>t2.c2

V)
$EF+ OR FHJH 11 SubLink

Y WHERE it JE 441 tH 5 OR #4519 EXIST #H5% SubLink,
1

select a, c from tl
where tl.a = (select avg(a) from t3 where tl.b = t3.b) or

exists (select * from t4 where tl.c = t4.c);

4 OR-ed FEHZ 1) EXIST AR E ) OR FH) 2 i 2

i, $EH where 219, or TH)JH opExpr. JN: tl.a = (select avg(a) from t3
where t1.b = t3.b)

ii. XA op #AEP A subquery, FIWLRGFLURTE, WRATLARTE, HE
subquery A: select avg(a), t3.b from t3 group by t3.b, “E k% not null £ 14
t3.b is not null, F£¥41X > opexpr F1iX 4~ not null 254 # . LI SQL 4%
N
select a, c
from tl left join (select avg(a) avg, t3.b from t3 group by t3.b) as
t3 on (tl.a = avg and tl.b = t3.Db)

where t3.b is not null or exists (select * from t4 where tl.c = td.c);

i, FFCREL or TA)H 1) exists sublink, exists (select * from t4 where t1.c =
td.c), FIWrZAma LT, wH ] T, 3 subquery v: select td.c
from t4 group by t4.c 2E & NotNull 2514 t4.c is not null $27+ 5 #), SQL 4%
N
select tl.a, tl.c from tl left join (select avg(a) avg, t3.b from t3
group by t3.b) as t3 on (tl.a = avg and tl.b = t3.b) left join (select

t5.c from t5 group by t5.c) as t5 on (tl.c = t5.c) where t3.b is not

null or t5.c is not null;

select * from t1 QUERY PLAN
where exists ( :S """"""""""""""""""""""""""""""""""
select t2.c1 from t2 Stresuing (type: GATHER)
where t2.c1 = t1/c1 Node/s: All datanodes
=> Hash Left Join
) OR Hash Cond: (tl.c1 = t3.c1)
exists ( Filter: ((t2.c1 IS NOT NULL) OR (t3.c1 IS NOT NULL))
select t3.c1 from t3 -> Hash Left Join
where t3.c1 « t1.cl Hash Cond: (tl.cl = t2.c1)
); -> Seq Scon on t1

-> Hash
-> HashAggregate
Group By Key: t2.c1
=> Seq Scan on t2
=> Hash
-> HashAggregate
Group By Key: t3.c1
-> Seq Scen on t3
(16 rows)

o  Hil=¥IEE GaussDB AL Sublink-Release 5%
K7 LA E3 e 2 ANERAS S ER Sublink 327, BRI CEE T 2wt Rk

SubPlan+Broadcast AT THEI, 24 inner 3R AUEHE B I DU 277 A= 1 g AU
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N FAH KT E W ERANE PSR E AL join, TR A TCIESRIZ AW, FREEE
A SQL B pR with 76, X5 FEER T A ) RO ¢ T A il A .

filan

select distinct tl.a, t2.a
from tl left join t2 on tl.a=t2.a and not exists (select a,b from testl where

testl.a=tl.a and testl.b=t2.a);
5N
with temp as

(
select * from (select tl.a as a, t2.a as b from tl left join t2 on

tl.a=t2.a)

)

select distinct a,b

from temp

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

- HHIRAE targetlist B (1A OCF B WICIESR (A count)
i 4n .

explain (costs off)
select (select c2 from t2 where tl.cl = t2.cl) ssqg, tl.c2
from tl
where tl.c2 > 10;
AT IRy
explain (costs off)
select (select c2 from t2 where tl.cl = t2.cl) ssq, tl.c2
from tl
where tl.c2 > 10;
QUERY PLAN
Streaming (type: GATHER)
Node/s: All datanodes
-> Seq Scan on tl
Filter: (c2 > 10)
SubPlan 1
-> Result
Filter: (tl.cl = t2.cl)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seqg Scan on t2

(11 rows)

H T AT B ILAE targetlist(EE IR (M1 41 58) 5L, %I T tl.cl=t2.c1 A VLACIH)
YR T B S, KA left-outerjoin S HBE T1&T2 Hif# tl.cl=t2.c1 7E
ANVCHECES, - SSQ BEME I [AI A VT IE b 2 4E

(11 #5E8

SSQ A= CSSQ # fiAfE4a T :
e SSQ: ScalarSubQuery —#x 52 = 1 47 1 %\ scalar 1569 sublink, & #& SSQ.
e (CSSQ: Correlated-ScalarSubQuery #= SSQ #8 ] T~ it & 45 €, 448 % & #4489 SSQ.
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EiA SQL iEAJAT LA S Ny

with ssqg as
(
select t2.c2 from t2
)
select ssqg.c2, tl.c2
from tl left join ssqg on tl.cl = ssq.c2
where tl.c2 > 10;

S JE AT TR
QUERY PLAN
Streaming (type: GATHER)
Node/s: All datanodes
-> Hash Right Join
Hash Cond: (t2.c2 = tl.cl)
-> Streaming(type: REDISTRIBUTE)
Spawn on: All datanodes
-> Seq Scan on t2
-> Hash
-> Seq Scan on tl
Filter: (c2 > 10)
(10 rows)

Al LAE B HELAE SSQ iR [F151 3R B AU AH G T2 1f) SSQ, L& # Tk Right
Join, MNITT#ES 24 N % T2 K HU B SubPlan+Broadcast %I 5 £ fEAS 7 .

HILTE targetlist HLAHE OG- 2 TCVESR T (3 count)
4

select (select count(*) from t2 where t2.cl=tl.cl) cnt, tl.cl, t3.cl
from tl1,t3
where tl.cl=t3.cl order by cnt, tl.cl;
ATy
QUERY PLAN
Streaming (type: GATHER)
Node/s: All datanodes
-> Sort
Sort Key: ((SubPlan 1)), tl.cl
-> Hash Join
Hash Cond: (tl.cl = t3.cl)
-> Seq Scan on tl
-> Hash
-> Seqg Scan on t3
SubPlan 1
-> Aggregate
-> Result
Filter: (t2.cl = tl.cl)
-> Materialize
-> Streaming (type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on t2
(17 rows)
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HH T AH G F A i) tH BLAE targetlist(EE iR R 7136) B, %F T tl.cl=t2.c1 ANPLAELH)
YR T B A, R left-outerjoin JSH T1&T2 #iff tl.cl=t2.c1 £
ANVEECHS 7~ SSQ REE IR R A VL FLH)#h 23, HAZX B T count 4] MR 7E
t1.c1=t2.t1 AVCHCH 75 Zfr 0, BRItk mT DA —A> case-when NULL then 0
else count(*) kA% .
ik SQL AT LA E Jy:
with ssqg as
(
select count (*) cnt, cl from t2 group by cl

)
select case when

ssq.cnt is null then 0

else ssq.cnt

end cnt, tl.cl, t3.cl

from tl left join ssgq on ssqg.cl = tl.cl,t3
where tl.cl = t3.cl
order by ssqg.cnt, tl.cl;

S JE ST TR
QUERY PLAN
Streaming (type: GATHER)
Node/s: All datanodes
-> Sort
Sort Key: (count(*)), tl.cl
-> Hash Join
Hash Cond: (tl.cl = t3.cl)
-> Hash Left Join
Hash Cond: (tl.cl = t2.cl)
-> Seq Scan on tl
-> Hash
-> HashAggregate
Group By Key: t2.cl
-> Seq Scan on t2
-> Hash

-> Seqg Scan on t3

(15 rows)
- MR NAEE R
40
select tl.cl, tl.c2
from tl
where tl.cl = (select agg() from t2.c2 > tl.c2);

X FAESEE A S SR SubLink H RTTGVE T, MBS EATBUE % 2 X join
(—¥K CorrelationKey, —{% rownum [ 5<5) iA R THE4S 59 H 1.

CIEPIE ZCIEL
. TEELETA

select tl.cl, tl.c2
from tl, (
select tl.rowid, agg() aggref
from t1,t2
where tl.c2 > t2.c2 group by tl.rowid

94



D x=5

3 H/'4EM

) dt /* derived table */
where tl.rowid = dt.rowid AND tl.cl = dt.aggref;

m CTEXSE

WITH dt as
(
select tl.rowid, agg() aggref
from tl1,t2
where tl.c2 > t2.c2 group by tl.rowid
)
select tl.cl, tl.c2
from tl, derived table
where tl.rowid = derived table.rowid AND

tl.cl = derived table.aggref;

AN

o HATHAZ/KMENL, T HILRENEEE— rowid, Hb B a7t £ FRAEL
B, #ZpGEi g ES TR, R H T LAE A tl.xe_nodeid + t1.ctid # 47 rowid %
g%, 122 xc_nodeid 89 F £ £ &4 FH join XFEAETIK, M xc_node_id+ctid %
A T ikAE A hashjoin &9 X B& 544,

o tF AGG £A A count(*)i % &3 17 CASE-WHEN *f:% 4 match 493% %4k 0 &
32, 4k COUNT(*)% % NULL 432,

e CTE X B 7 X4 R A sharescan X #1E st R4S &

BRG]

B 1. BEBEEEDY replicate %, Jf HAEIES EEIERS].

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);

IR AR NS T, O TR EWRTERE, 7T LUK sub_table (B2 —
A relication 3%, I HAE 7B a LA — index.

A 2: BN select iB5), KT AMEECVAI LR join, BEAEEUN AT LSRRI
subquery, {H2LEAE BT 5 7 EEARUETE SR IEA 1 .

explain (costs off)select * from master table as tl where tl.a in (select t2.a from
sub table as t2 where tl.a = t2.b);
QUERY PLAN
Streaming (type: GATHER)
Node/s: All datanodes
-> Seq Scan on master_table tl
Filter: (SubPlan 1)
SubPlan 1
-> Result
Filter: (tl.a = t2.b)
-> Materialize
-> Streaming (type: BROADCAST)
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Spawn on: All datanodes
-> Seq Scan on sub table t2

(11 rows)
v R A

explain(costs off) select * from master table as tl where exists (select t2.a from
sub table as t2 where tl.a = t2.b and tl.a = t2.a);
QUERY PLAN

> subPlan, A T JHBERIXA™ subPlan A LUEHE ) N

Streaming (type: GATHER)
Node/s: All datanodes
-> Hash Semi Join
Hash Cond: (tl.a = t2.b)
-> Seqg Scan on master_ table tl
-> Hash
-> Streaming(type: REDISTRIBUTE)
All datanodes
-> Seq Scan on sub table t2

Spawn on:

(9 rows)

MAFRIRTLAFE H, subPlan T 7 $HRIASHR T F5A4H0 semi join, e SR ACHRFTA
GEe

3.2.3.6.4 Gt {E 2 EMN

ZIHEEEMN B

= e GaussDB sedE T Al AR K B AT TR D04 s 7R ZEARE analyze Ui
LGS BIEATAT AL FA AL 5, RIS HE B A 2847 Bl SR A AR A 5
i%ﬁ?%é?ﬁ’]ﬂfﬁﬁ it analyze WS RS HHE R, FEMAFE: pg_class FH K
relpages A1 reltuples; pg_statistic &[] stadistinct. stanullfrac. stanumbersN.
stavaluesN. histogram_bounds 4.

KB 1: RINERITHEESHEAMREE

FERZGT, mTERPYLAKNESSBRARESIER, SXERERARK

LI
REERWTT Frs:

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
L LINESTATUS
L SHIPDATE

L COMMITDATE

CHAR (1) NOT NULL
CHAR (1) NOT NULL
DATE NOT NULL
DATE NOT NULL
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, 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
)with (orientation = column, COMPRESSION = MIDDLE) distribute by hash (O_ORDERKEY) ;
A WIEAUN s

explain verbose select

count (*) as numwait

from

lineitem 11,

orders

where

o orderkey = 11.1 orderkey

and o orderstatus = 'F'

and 11.1 receiptdate > 11.1 commitdate
and not exists (

select

*

from

lineitem 13

where

13.1 orderkey = 11.1 orderkey

and 13.1 suppkey <> 11.1 suppkey

and 13.1 receiptdate > 13.1 commitdate
)

order by

numwait desc;

2P R R, AT DA a0 AR A A i L B R B A T analyze Y

FEGHE B
1. it explain verbose 447 query 73 T B AT TH RIS 224275 WARNING 55, WiF T
IN:

WARNING:Statistics in some tables or columns (public.lineitem.l receiptdate,
public.lineitem.l commitdate, public.lineitem.l orderkey,

public.lineitem.l suppkey, public.orders.o orderstatus,

public.orders.o orderkey) are not collected.

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

2. WTLLGEIEAE pg_log H 3% T H ESCAF A B UL 5 BRI IN T HAT I query 52
AT RA RS HE B R E TR
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2017-06-14 17:28:30.336 CST 140644024579856 20971684 [BACKEND] LOG:Statistics

in some tables or columns(public.lineitem.l 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.

il A LT BRI B8 A i analyze,  FTLUEIIN WARNING 20 H &9 B
2R i analyze SR ok i T ARICERSETHE B T EUE AR 1 )

LI HT 3: Zkjoin MEREWFAPELERIERML
PGB A5 E AENF 15 26, F—FIEid R 5 5 8.

SELECT
.WBM,
.DZQH,
.DZ,

. ZJHM,

. SWKSSJ,
. XWSJ
FROM

W w QO

b zyk wbswxx A,

b zyk wbswxx B,

b zyk wbcs C

WHERE

A.ZJHM = '522522%**xx*x3824"
AND A.WBDM = B.WBDM

AND A.WBDM = C.WBDM

AND abs (to_date (A.SWKSSJ, 'yyyymmddHH24MISS') - to date (B.SWKSSJ, 'yyyymmddHH24MISS'))
< INTERVAL '1l5 MINUTES'

ORDER BY

B.SWKSSJ,

B.ZJHM

limit 10 offset O

’

PAT TR 3-7 Fios. %AW S2brkent £ 12 ).
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[£13-7 A unlogged table 245 (—)

QUERY FLAN
Limit (cost= rows=10 width=120)
- Sort (cost= rows=240 width=120)
Sort Key: b.swkssj, b.zihm
-» Streaming (type: GATHER) (cost= rows=240 width=120)
Nods/s: AlL datanodes
-> Limit (cost= rows=10 width=120)
-> Sort (cost= rows= width=1210)
Sort Key: b.swkssj, b.zihm
-> Nested Loop (cost= rows= width=120)

Join Filter: (((z.zimm)::text <> (b.zihm)::text) AND ((2.wbdm)::Text = (b.wbdm)::Text)

AND (abs(((to_date((a.swkssj)::text, 1:text)
- to_date((b.swkssi)::text, 'yy stext))) : rnumeric) < »
-» Streaming(type: BROADCAST) (cost= rows=24 width=135)
Spawn on: All dacanodes
-> HNested Loop (cost= rows=1 width=135)
-> Streaming(type: BROADCAST) (cost= rows=264 width=1%)
Spawn on: All datanodes
-» Partition Iterator (cost= rows=11 width=1%)
Iterations:
-> Partitioned Index Scan using idx b
Index Cond: ({zjhm)::text = 'S s 1ext)

Selected Partitiona:

k_wbawkx_zihm on b_zyk_wbawkx 2  (cost= rows=

-> Index Scan using idx b _zyk wbcs_wbdm on b_zyk wbcs ¢ (cost= rows=1 width=:7)
Index Cond: ((wbdm)::text = (a.wbdm)::text)
-> Partition Iterator (cost=. rows=. width=63)

Iterations:

-» Partiticned Bitmap Heap Scan on b_zyk wbewkx b (cost= rows=: width=¢3)
Recheck C = (c.ubdm) : : text)
Filter: 4'iitext <> (zihm):itext)
Selected

-> Partitioned Bitmap Index Scan on idx_b_zyk_wbswix_wbdm (cost=
Index Cond: ((wbdm)::text = (c.wbdm)::text)
[ rows)

AT AR T

rows= width=1)

width=1£)

L iz dT iR EL, 34 s Index Scan,  #ER 3= ZAE /M= Nest Loop
Join 1) Join Filter T+ 587,  HAZiH5HAT 154 8 ROINIRIE AN AN LR
2. “EJEEH] unlogged table {fA7 H AR N ERIE R, HAESE AN A BRI IFa5i [

LRI IE],  DARE G f5 S AT I TR .
//BI2IER unlogged table

CREATE UNLOGGED TABLE temp tsw

(

ZJHM NVARCHARZ2 (18),

WBDM NVARCHARZ2 (14),
SWKSSJ_START NVARCHARZ2 (14),
SWKSSJ_END NVARCHAR2 (14),

WBM NVARCHARZ2 (70) ,
DZQH NVARCHARZ2 (6) ,
DZ NVARCHAR2 (70) ,
IPDZ NVARCHAR2 (39)

)

/BN BRI LRSS, FRAER b TFFAG AN 45 AU ] o

INSERT INTO

temp tsw

SELECT

A.ZJHM,

A.WBDM,

to char ((to date (A.SWKSSJ, 'yyyymmddHH24MISS') - INTERVAL
MINUTES'), 'yyyymmddHH24MISS'),

to char ((to date (A.SWKSSJ, 'yyyymmddHH24MISS') + INTERVAL
MINUTES') , 'yyyymmddHH24MISS') ,

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

FROM

b_zyk wbswxx A,

b_zyk wbcs B

WHERE

'15

'15
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A.ZJHM="522522******3824"' AND A.WBDM = B.WBDM

’

/ /BT E FR ALE R 5 F 5k PEE R — IR E R A S R, LB/ s 4y int 8.
SELECT

.WBM,

.DZQH,

.DZ,

.IPDZ,

. ZJHM,

. XM,

to date (B.SWKSSJ, 'yyyymmddHH24MISS') as SWKSSJ,
to date (B.XWSJ, 'yyyymmddHH24MISS') as XWSJ,
B.SWZDH

FROM temp tsw A,

W ow o

b zyk wbswxx B

WHERE

A.ZJHM <> B.ZJHM

AND A.WBDM = B.WBDM

AND (B.SWKSSJ) ::int8 > (A.swkssj start)::int8
AND (B.SWKSSJ) ::int8 < (A.swkssj end)::int8
order by

B.SWKSSJ,

B.ZJHM

limit 10 offset 0

’

EiREWFEN L 7R, PATHHRIAIE 3-8 .

[#]3-8 FzF3 unlogged table 45 (=)

QUERY PLAN
Limit (cost= rows=10 width=120)
-> Sort (cost= rows=240 width=120}
Sort Key: b.swkssj, b.zihm
—> Streaming (type: GATHER) (cost= Tows= width=120)
Hode/s: All datancdes
-> Limit (cost= rows=10 width= )
-> Sort (cost= rows= width=120)
Sort Key: b.swkssj, b.zihm
—> Hash Join (cost= rows=: width=120)

Hash Cond: ((a.wbdm)::text = (b.whdm)::text)
Join Filter: (((a.zjhm)::text <> (b.z3hm)::text) AD ((b.swkssi)::bigint > (a.swkssi_starc)::bigint)
D ((b.swkssi)::bigint < (a.swkssi_end) ::bigint))
-» Streaming (type: BROADCAST) (cost= rows=240 width=256)
Spawn on: All datancdes

-> Seq Scan on temp tsw a  (cost— rows=10 width=254)
> (coat= rows=" width=77)
> Partition Iterator (cost= rows= width=77)
Iteraticns:

-> [Partiticned Seq Scan on b_zyk wbswsx b

Selected Partitions:

(cost= rows= width=77)

3. W ERPUTIERI, KRIHAT T Hash Join, XK b_zyk wbswxx 37 7 Hash
Table. HTiZREIER, GIETEFENEK.
T temp_tsw F{UE S JLE Z&id3t, H temp_tsw £l b_zyk whbswxx i i wbdm
CRRIEARAD) AT IERE . Kk, % Join 77 R CH Nest Loop Join, U348+
FATLASZIA Index Scan, PERETIITK 23 TF
4. PATIITIEA]), ¥ Join 5Kk A Nest Loop Join.
SET enable hashjoin = off;

PAT TR A 3-9 P, EIAERTZ) 3 7D,
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[%13-9 A unlogged table 2 (=)

QUERY PLAN
Limit (cost= ToWs=10 width=150)
-> Sort (cost= rows=210 widcth=150)
Sort Rey: b.swkssi, b.zihm
-> Streaming (Lype: GATHER) (cost= rows=. width=120)
Node/s: All datanodes
-> Limit (cost= rows=10 width=130)
-> sort (cost= rows=: width=190)
Sort Key: b.swkssi, b.zihm
-> Nested Loop (cost= rows= width=190)
-> Streaming(type: BROADCAST) (cost= rows= width=258)
Spawn on: All datanodes
-> Seq Scan on temp_tsw a (cost= Tows=10 width=256)
-> Partition Iterator (cost= rows=273 width=77)
Iterations:
-> Fartitioned Index Scan using idx b_zyk wbswx wbdm on b zyk whswxx b (cost= rows=27% width=77)
Index Cond: {{wbdm)::text = (a.whdm)::text)
Filter: ({{a.zihm)::text <> (zjhm)::text) AND ((swkssj)::bigint > (a.swkssj_start)::biginc)

AND {(swkssj)::bigint < (a.swkssj_end) : :bigint))
Selected Parcitions:
(12 rows)

5. {#H unlogged table {7745 R EFH T 7 I EIw.
WIER TR EAE L Z N T SE I TR, BB offset B 2 T H bR LI 45 R
2o FRUMSEIL, BRI DU ST AR, FER R
i BRI, #E T unlogged table {RA745 R4 .

/ /BT EE REEM unlogged table
CREATE UNLOGGED TABLE tempiresult

(

WBM NVARCHARZ2 (70),
DZQH NVARCHAR?2 (6) ,
DZ NVARCHARZ2 (70) ,
IPDZ NVARCHAR? (39),
ZJHM NVARCHAR? (18),
XM NVARCHAR?2 (30),
SWKSSJ date,

XWSJ date,

SWZDH NVARCHAR2 (32)
)i

/ /¥ RESFEN unlogged table, HEAFERTZ) 3 5,
INSERT INTO

temp result

SELECT

A.WBM,

A.DZQH,

A.DZ,

A.IPDZ,

B.ZJHM,

B.XM,

to date (B.SWKSSJ, 'yyyymmddHH24MISS') as SWKSSJ,
to date (B.XWSJ, 'yyyymmddHH24MISS') as XWSJ,
B.SWZDH

FROM temp tsw A,

b zyk wbswxx B

WHERE

A.ZJHM <> B.ZJHM

AND A.WBDM = B.WBDM

AND (B.SWKSSJ) ::int8 > (A.swkssj start)::int8
AND (B.SWKSSJ) ::int8 < (A.swkssj end) ::int8

’
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/ /EWERERIAT RN, 75 HERFENY 10ms.
SELECT

*

FROM

temp result

ORDER BY

SWKSSJ,

ZJHM

LIMIT 10 OFFSET O0;

A EE
WE P EHGGTIZE, BFLKRET R, R TREME S, 4o R85
MAE S, TTUAE B

o IKEBIKISIHEE
o {dH plan hint RIEEF| 2 AT AR (GE4EZ W 3.2.3.9 {1 Plan Hint #4714
",

3.2.3.6.5 BEFHAM

BEFRIBANNE

—AEWIEMESN ZANE TR S R AN R, BT S RN T K SR
AR VERE N IR ELECR W XS PR BB A 1. @RI F
Bt & EXPLAIN ANALYZE/PERFORMANCE s A B & HAT IS ERTE 7, RIGHT
EFRHERAL .

W AT LR B, Hashagg S5 3T B 18] (5 B E] [ (51016-13535)/ 56476
~66%, It4b Hashagg B FHi2&X N EMFIRIIE T, EI TR AL N 2448 5%
FEMLHE TR

IBREREL

BEFRBH =B

A L FERHET, X A ARG VR S N E R AW, R
SeqScan AR AR LLEFERT, W LAFE S5 A4 BT 3 513 4% IndexScan 347 % 51 434
FEFHARIRCE

postgres=# 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
e e e o fomm— - fom e
e

1 | -> Streaming (type: GATHER) | 3666.020 | 3360 | 195KB |

2 | -> Seqg Scan on store sales | [3594.611,3594.611] | 3360 | [34KB, 34KB] |
(2 rows)
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Predicate Information (identified by plan id)
2 --Seqg Scan on store sales
Filter: (ss sold date sk = 2450944)
Rows Removed by Filter: 4968936
postgres=# create index idx on store sales row(ss sold date sk);
CREATE INDEX
postgres=# 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

e o to—— +-=
____________ o

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

2 | -> 1Index Scan using idx on store sales row | [13.352,13.352] | 3360 |
[34KB, 34KB] |
(2 rows)

E b, AREIR N 3360 s8R, I KCESSE, £ ss_sold_date_sk %1 |3
ML GIE, T IndexScan AR R R, A 3.6 FPIRTTE 13 Z D,

A~ 2 WRNPATIHHRIFE, #E join %3 T NestLoop, i S2briT # b K,
NestLoop Join AJ GEHAT LA . W1 F 9417 NestLoop #ERF 181 #b, iR E S4
enable_mergejoin=off J<f Merge Join, [Fi ¥ & 2% enable_nestloop=off S
NestLoop, ibfiifk#%i% % HashJoin, I Join #EI2THE 200 L=/,

(7 rows)

A~ 3. IEEEN T Agg ik HashAgg THERERILT, kg REERE T
Sort+GroupAgg, N7 2% & enable_sort=off, HashAgg #ERT BH AL T
Sort+GroupAgg.

postgres=# explain anal. unt () from store_sales group by ss_if

nalyze select co
id | operation A-time Peak Memory E-memory

A-width | E-width | E-costs

|
+
1
g (type: GATHER) 1
Rggre

I
+
I
1
gregate I
1
|

73KB] | e
6KE, 135135KB] | 16MB 12,81
90KB | e

elect count(*} from store_sales group by ss_item_sk:
N A-time A=rows | E=rows
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3.2.3.6.6 HIRMMFEML

Hn AR ) R A SO O B, B T MPP U th &S O SR R,
FPECRAT A (R RD B ECE TR B B KT AR L BTBLR ISR
e

o TEfE IR AT R R, (£ RGN ERONLT, 0T A
RIS, (EARA RGO RN K

o HE LIIBURI S BN R GERE, TR AR B SR R AT R
B R, PR AR RSB AR .

o BRMBUREA™ HELW T MPP ZUMINY . T A ECE TN, AR SR AR
M BRI R 5, BRI BRI R CRERREMFD HIZ )5, B
FEBATIEINAT R, ARGV IR 32 PR HURE T s A R B TR RE -

i GaussDB Hudfs A xt Bl BUR! il gs 1 Se B MR O T 5, AR AR TR AT
THEBURI R R, T T AT S 4

FiEEBIREmR

GaussDB ##fi =, Bl A Ak AE 4 DN L, 3@ 70 ST 5 m &l I RGR
2, WEREHR S AAAAEBUR, W B0 AT 5648 DN SONIRER, 20 & ik
AEo XAMHOLENR T M IIERAG R, FT LB A 51 1075 AR k.

Bl 11

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

dn 6001 6002 (actual time=0.444..83.127 rows=42000000 loops=1)

dn 6003 6004 (actual time=0.512..63.554 rows=27000000 loops=1)

dn 6005 6006 (actual time=0.722..99.033 rows=45000000 loops=1)
dn 6007 6008 (actual time=0.529..100.379 rows=51000000 loops=1)
dn 6009 6010 (actual time=0.382..71.341 rows=36000000 loops=1)
dn 6011 6012 (actual time=0.547..100.274 rows=51000000 loops=1)
dn 6013 6014 (actual time=0.596..118.289 rows=60000000 loops=1)
dn 6015 6016 (actual time=1.057..132.346 rows=63000000 loops=1)
dn 6017 6018 (actual time=0.940..110.310 rows=54000000 loops=1)
dn 6019 6020 (actual time=0.231..41.198 rows=21000000 loops=1)
dn 6021 6022 (actual time=0.927..114.538 rows=54000000 loops=1)
dn 6023 6024 (actual time=0.637..118.385 rows=60000000 loops=1)
dn 6025 6026 (actual time=0.288..32.240 rows=15000000 loops=1)
dn 6027 6028 (actual time=0.566..118.096 rows=60000000 loops=1)
dn 6029 6030 (actual time=0.423..82.913 rows=42000000 loops=1)
dn 6031 6032 (actual time=0.395..78.103 rows=39000000 loops=1)
dn 6033 6034 (actual time=0.376..51.052 rows=24000000 loops=1)
dn 6035 6036 (actual time=0.569..79.463 rows=39000000 loops=1)

£ performance {5 871, A LLFE F inventory %% DN () scan 174, & FL& DN HI4TH
ZRRROR, KON 63000000, /b H A 15000000, % 1 4 fi5. XANZEEEXT T 5
FHEPERER A ] DL, (HU R L EAE join 517, MIFZmIE K.

N, BAERAES DN L2 hash 704 fY, LA S e FR B 2. @i
table_skewness() K& & iR inventory 7% DN FIEUE AR, Erifss Ran .
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postgres=# select table skewness('inventory'):;

table skewness

(18 rows)

("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 ",42000000,5.364%)
("dn 6029 6030 ",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 ",15000000,1.916%)

AR E L, WKL, HETZEEZ M inv_date_sk {EA IR, FEAFAEM
Flo ML EE LIOBIE S ATEL, SON inv_item_sk NS, THBTRHES B4 A5 10
e

postgres=# select table skewness ('inventory');

table skewness

(18 rows)

("dn_6001 6002 ",43934200,5.611%)
("dn_6007_6008 ",43829420,5.598%)
("dn_6003_ 6004 ",43781960,5.592%)
("dn_6031 6032 ",43773880,5.591%)
("dn_ 6033 6034 ",43763280,5.589%)
("dn_6011 6012 ",43683600,5.579%)
("dn_ 6013 6014 ",43551660,5.562%)
("dn 6027 6028 ",43546340,5.561%)
("dn_ 6009 6010 ",43508700,5.557%)
("dn 6023 6024 ",43484540,5.554%)
("dn 6019 6020 ",43466800,5.551%)
("dn 6021 6022 ",43458500,5.550%)
("dn 6017 6018 ",43448040,5.549%)
("dn_ 6015 6016 ",43247700,5.523%)
("dn_ 6005 6006 ",43200240,5.517%)
("dn 6029 6030 ",43181360,5.515%)
("dn 6025 6026 ",43179700,5.515%)
("dn 6035 6036 ",42960080,5.487%)

R o A BURE RO ) REAS 2R R
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HEEREGR

HM S BRI A, SRR ST R LR, ERAERIT AWK
R, R TTRE B EE SR . AR AR AN/ DN B 45 R
PR IUBRE, MBS 7 ER RS SE BB AR, — ek, Xl TAERT
AR, B E AR .

AT HPATHIE RS, joinkey. group by key ZEfF4E AL R H], PRI T E 2 1
join key. group by key E#¥E [ hash &, iEEHEAESA DN Z [AHHT HE oA, XA
IR FTFRI T ) Redistribute 57 4 A5 EER AR, e S80E
AT BB AR, R EE A 0 43 A A o KT A R SR A 2
AR, FEUSRLY S BT BRI T AR A

W EId, s FAMt % join, join 2 s.x A tx AR R ARSI, I B E )
#i (REDISTRIBUTE #-F). H sx 7| EEEMIRME, tx EAGFEAEMR . id=6 1)
stream 577 datanode2 7 540 i 145 R4 2 HoAth DN (19 3 f%, A 538 7 oH SR

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

id | operation | A-time
e o
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 | -> Seqg Scan on public.test t | [310.848,325.569]
(10 rows)

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

FAF A RAR L, VAR 58 s AR TR, DR 2= £5d % GaussDB #2H T
RLBT(Runtime Load Balance Technology) /5 %, F LA# YLz AT i i+ SR} a) 7
RLBT 5 & EE 5 AMANET, H—PRIPEORAN, 2B PR Rk, T
T3 AT 41
1. RHA A
THEABRH R, BT R AT S R T S A 512 B AR R EE . RLBT
HREPLEH T ZAMRRFE, GoitE B3R5, hint 77 2085 & LU R 5] :
- GuiHERRA
TEH P e PAT analyze WS RMGHE R, REMHMILERE AR HS T
5RO E AR MR AT R RN, N T AR MR W, AR
RIFARA TR FEE A Z AL, KA A SR E T [F— N R R
R FHgeTHE BT R 5
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D x=5

3 H/'4EM

GuiHE B AR HAEER M BURME DL, IR — SR, HAhs] Ear s
REPESAE, SE AT HABRE join Z 5, FRATICIEAER AR5 - wiR
& K IHAFALE

hint 77 {35 &

GiHE BEE —EMRIRME, MTHBONE AR, Horb g R Lodid 4
THE BT SRR R . 6 FIXRE AL, A& T hint FB, 1@
P FESRemT, SeliaHE R . ISR P 4 e rfEiRHE 2,
Xt B HEAT AL . VELR hint {4 152 WL 3.2.3.9.8 BT HIRH hint.
FHE )

BUIE Bl RG-S4 K& outer join Cleft join. right join. full join)
SQL, outer join ZEVCHAC KRR L T 2 kb2 4 K& NULL {8, Wil rok
TEANZS 1) EIEAT join B group by #:4E, i FHUNULL EHBIR. 2457