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HEEFAEREREREEFRITE . NAEFFRARIDBA, EHigit. 13
2, EWHHEPEIRCEMERIER.

ENEIEEEERTNAEFAAAR, ELFBRTHLITIIR:

o BRMERFINR, X2 —IRIER
o SQUEZX. XRIFFEIRERYERE.

GaussDB(DWS)BWEE (I JEHITXESERNSHETERAE, NMEBFHSIES=
AELETEASES . BMEXEE, SAEPMRATIEEFEXIPostgresABHIS NS
%, WFXEAS, BN TAIPostgres Copyright:

Postgres-XC is Copyright © 1996-2013 by the PostgreSQL Global Development
Group.

PostgreSQL is Copyright © 1996-2013 by the PostgreSQL Global Development
Group.

Postgres95 is Copyright © 1994-5 by the Regents of the University of California.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
INCLUDING LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND
ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
PROVIDED HEREUNDER IS ON AN "AS-IS" BASIS, AND THE UNIVERSITY OF
CALIFORNIA HAS NO OBLIGATIONS TO PROVIDE MAINTENANCE, SUPPORT,
UPDATES, ENHANCEMENTS, OR MODIFICATIONS.
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GaussDB(DWS) | Bf. EEEFIHIEFH=IRHIT—LE,

o ERIFEEEIEERS, BEIENHEXRSIHESEARAETLUIR
ERIRCEFRIEIER, TLAEIER ( SR CERSEIREF
1B ) -

TR MR ERLEM T #2GaussDB(DWS) RS, i&5iEE!

GaussDB(DWS) GaussDB(DWS)F"faE R .

IR G ERIPIEREE

o

TRRAMEZITRI | ARIHENNBEIEENREFF A IES, NEETIR

SCHIRIFHRE THSE. KIBXEHEHITEE, sEBEITFRIES
GaussDB(DWS)BI> USRS, Mt ESRAYISSSQLIT
ﬁg_’o
ST ERIHITRERNHER, BEBDRARIIRYSHITHIER
T, AUSERAE IR TR . RN —TREZRN
T2, BUIHERLZRSGENIZIBFREE, MEMETDBAR
ZLIFINr ., REWL, MEIMEETTRIEERERS
MERIRIHERERMTSEIOLAREE, BEM B A& A RFINZf
GaussDB(DWS)HIDBAZSE

INEEYE. BABUENBEIBNEGaussDB(DWS) 1A £ IER .

SARELRREHEXRESTEIESANNEZERT .

SR, BN

EEYEER S REMEER ST,

BEEZE.
WIEFNAESNE | RERNARGSUEIFENMBET AN FESHRERNSH GIE
BEo EEAESRERIRGRMIE

i RnzERSIRiER 7 BRANa{ERAGaussDB(DWS) 1Rz
BNERFRETRR. WiIER.

1.3 BIESHT
(ERAIERERI, BETHIUATES.

MAERRZN 30 (2024-03-06)
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IR CERSS
FkisE 1 3%

o BlIEGaussDB(DWS)EE%,

o  LIRSQLEFim,

o RSQLEFImEEEIERRIBNASIRERE.

XF LA ESHFEMIES, B2 (MIBCERSHEEND ) -
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HIRCERSS
FRisE 2 RgHhA

2 RGhA

2.1 SRJEEBAIE

GaussDB(DWS)1RHERFE S EIRINEE, LINRERERIHA . SERHIEIIRAVER, 7
SREERFIETREESACIDEE, REMERIRE, DUNRIKEEHEEHIEN
ACID ( Atomicity, Consistency, Isolation, Durability ) 454, HGAFD=A9FHAE
#l o

HERE

N T EERE R ISR R A gEt A HHRARSS, GaussDB(DWS)IRt T =Rl sEHE . &
TIPS PIEFEXI A EIRTIRMARSS , 1R EE. BRIFFIAN ISR RIEIEXT L
ST NZERREIRIK, LURIESSAOFEE

o EHREASE: #iERaid. HAHIES R M-Kbond. AEKTERIRUPS
( Uninterruptible Power Supply )

o HIHKSRIEE: GaussDB(DWS)EEEECN. GTM., DNEE5{IHA,
E5EE

o RSB, APTLUEdstart transactionf S EXNB— N ESFR,
o TIHFBEAES, AFAERBEIES, URKETHE—ES.

o NHNEFEE ., XIHFEEEFEEEE, BiFgxid. snapshot. timestampH
BIE, oHAESNEEE, gxididsHaotE,

o  DHIEFZIFACIDE L.
o  XIEFOMIVILHITNRG, RIEFELIIZEHNAT B s E TR .

2.2 TS HEE
GaussDB(DWS)BiZ el FIhaERB HLMEIRIS E8E.

EHTHNSEEIDLE

GaussDB(DWS) @M Shared-nothingZ2afIMPPE S, EHARSHBEMIIBERH
ZCPU. NE. FRSESZTFISET AN . EXENRSZEEG, WEHIER
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HIRCERSS

FikiEr 2 REtgA
PHEFEES IO RL, SESTTESHRIEERIEREREMEMIANIT, FiTithTk
KAMEREERLIETIE, SCIIXIEEELIRRIIRIENNY o
GaussDB(DWS) et BEEFHITHIT. ESAEFERHITIIT. RLLVMENERE
BIRTRRIZZIEFIRT, B OEIRE SRR .

TIREEE
GaussDB(DWS) Sz T IEFIFERMFEERE, ARIULURENEZS, 2R
AHRIGF TEEE R IFER .
1THREFES I ZET LR AR ARHENREIEES L (5077 ) « EFRIRSI1EEE

(37F) . EFHIEHRES (1777 ) 48,

SF P ROSURESE

X FAERRA R ISR LB E4askim =8 G, B RRWAE4ER A .

GaussDB(DWS) 3l Ffi&[E4552 15 Delta Value Encoding. Dictionary. RLE . LZ4.
ZLIBEEREE L, HetBiRBEURIFIBEENNSEERE L, FI9E4EEL7:1. 48
HiEEERE, XAWSSER, RA4EEH LRI EEE .

2.3 M=

HiERE

xR=E

R

HIEERTEESEMENSR, SEMEIEERS. SIE2IREENTLUSENAIZR
=8, MRAEEBNAIRTE, BXRAREBAREFEPG_DEFAULTZEH, %
EEEENNRASHESIETE L,

SLAIfEGaussDB(DWS) RZIsTHEAFHRI—BEIREEFHE, — 1 SLAALAEE—D
BN HIERE, XLHIREERAN— R, SEREFHEHE CAT— PRI, XX
ELERIAHHBE—BRAMN, FIEEERFEEXTERTD, XTBREIRA
HIEEZR, EMAinitdbIR, Big ERiE—P RS LA LERRRROBS 5L
5, {B:2GaussDB(DWS)—RRBEEIE—PSLAI, SEatfliFILERRRET BIARIEIE
BR. ERTHRENFERHPRSIASLAIZXMEZRIAEE

£GaussDB(DWS)H, £FEZ—1TBR, ALUFEST, EAFHIIRCHEan
HIEENSTMIEN 4, ATRTEE—ER, XERI TYIERBEIER, HE
IR T MRS

GaussDB(DWS) BRI E IR — M2 IES El . PRARIEIREXRER AR
FEl. GaussDB(DWS)RIRZVAIFF 25548 ERY, FriBRISSHE RS RACIZERFRY
Eﬂﬂé@éﬁ]ﬁﬂ@—’ﬁﬁ%ﬁiﬁ, (ERFAILIRREIER, FRNBFEEEAY
RI\ o
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HIRCERSS

FRisE 2 RgHRA
RAFffAe
GaussDB(DWS){ERAFIAEKEHIEEERIRE . REAEEBRERE,
— N AREITUEHE— T EIEEFERR, & —HIUEERF . £GaussDB(DWS)H£
BIRRZENXAIRETHEEARIRBLOGINIIRA . £GaussDB(DWS)H—4
ARE—IN—EE, NIELERAeSINkEREHITEE,
EEEHE

HEESEIE L, GaussDB(DWS)RENTMVCC ( BhrAF ARG ) LTRSS
i, EYSE2IFE ZaAREZE, GaussDB(DWS)HIMVCCREEHA RIRALIES:—1F
B, MEMYSEITTHRRARIE T —i#t. GaussDB(DWS)iZBEEIREBHIMLS, (BEA
T EBER A R IRAEIEGaussDB(DWS) 5| N T —1N"WACUUMEIZ . —RRBER THEF
AEFXFE, BRIFEMMEEEEM . tkh, GaussDB(DWS)ZHENIERES .
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IR CERS
FkisE

3 EXHIEENR

ENEIRETR

3.1 QIZMESIEEUERE

#4EFE (Database ) 23R, &5, ME. FHEIRE. BIEFEURNES.
GaussDB(DWS)Z#F eI S8R, (BREFiniEF—XREEEH DIa— M EUE
B, TiREHIREEFERITEIR.

TRARFIROA SR

Bl EUERE

GaussDB(DWS)12{t T A MEREEEtemplate0. templatel, LAR—NEIARY
#¥EFEgaussdb,

AAMERT, BNHEIZIEIEETNEE T —MEIREUERE . GaussDB(DWS)%(
EEEFNAERtemplate 11E1RIR, RABETLASQL_ASCI, BEARARIFEENFFHF
i, SEIRIIEENFIEEFHRID, BERtemplate0BIEHIERE

Bt FRE i B FREE IR ERR MENREIEE .
(MARTY:
BT “show server_encoding” as$HLAEE LaidIEEFERD .

{EFHCREATE DATABASEEGIBIEZE— NRAVEURE

CREATE DATABASE mydatabase;

SASRRZS 30 (2024-03-06) WRIERE © LEARITERARERAF 7



HIRCERS
FRisE 3 EXHIEENR

(AR

o CUEHIERER, EHIEESIRKEBE63FT, serverin X HIEESTREITEMT, REM
6310 F T, EENHIEESMKEAEBE63MNFT, FEFEAZSFHFAMANRE.
(ANREMEHRRESEAES FHFHPEEBTHT L AR R EIEEN RIS, 5
ﬁﬁ;éﬁﬁ%ﬁ%)ﬁﬂ@%ﬁ&rﬁﬁ%%J‘&ﬁﬂﬂﬂﬁ%k‘.‘s{’ﬁ, SISIZIIRNE N EIEET RRVEN R SRPHOR
= o

o HIRFESMBESQURRFFRI—RMIN . ZRIAF B ALHHERENREE .
o MR HEERFRTAHEEMRIAIBFNRE, EMCERERRNSEESE.

o WMRMBEEMRFEEEXEKN, FEALMEEERNSNER, NWNZCEeiIBRER—
HiEER, (BEILAKIEARRERISchemarh,

e GaussDB(DWS) e EIRZRIEIEE T E H LIRY91284
o AFWIRBEIEELIZAINIRSE RRIEFENRASIER IR seelE2EIERE

BEYEE
BEHEERENSR:
o PR\ SEEMIEERRIEIRESIZE.
\L
o BIdR%Epg_databaseEAIEIERETIE .
SELECT datname FROM pg_database;
(e EHRRE
BJLAEFALTER DATABASEIEGIEXEIEREEME (ELin: owner. ZFRFIEARIECE
E'r&) o
o FHIEFERERIARIEHRER,
ALTER DATABASE mydatabase SET search_path TO pa_catalog,public
o EIMmBHIERE.
ALTER DATABASE mydatabase RENAME TO newdatabase;
B EHERE

ATLA{EEFEDROP DATABASEIETIMIFREIRE . 1ZETDMIR T HIBEFNIREB R, H
BT m e EIEN#EE FHEIEER R . BRYREREIEENownersi & RS =18
RABEMIBSEIRE . JERAPIEEREIREN, RRRIESEN . MIREIEERIBEE
ZE EMREIRE

{SEFHDROP DATABASEIE Q& HIRRE

DROP DATABASE newdatabase;

3.2 BIZFNETE Schema

SchemaX#REED, MiBiE EHLE—PNEIREFPRINIRINEIE., BidEESchema,
RFZNBPERR—SIEEMAEETIL, RMETFBE=ANARINEIFERE
Schema ’NIAS #2412,

EREIEEN R BRI AN BER—EIEEAIARRSchemarh, MigE M5, a0,
a_schema#lb_schema#fr] LAE & AmytablefIE . EBERENIRAIEFRILAAITE
IEEMZ N SchemabI3TS: .

ELREEETCIZRFN, RASESIEEESTIFRAFEIE— 1 RESchema,

SASRRZS 30 (2024-03-06) WRIERE © LEARITERARERAF 8



IR CERSS
FRisE 3 EXHIEENR

ZARY “public” Schema

BIEUEEEE— 12 Apublick9Schema., WRAF&BEIZEE@Schema, JWRE
HRIEEER SpublicA9Schemarh . FRBRIEIEERAE ( FHF ) #B#Epublic Schemarh
B CREATEFNUSAGE SN ., ZEAFBIE—/ Schemald, FFNIZARIFHIEIZ
SchemaBIAEFIZ 45

€132 Schema

e {FFICREATE SCHEMA® SR BIE— M #AYSchema,
CREATE SCHEMA myschema;
MRFEAELPOEYEFH IR, HEEBHPINRIIRHERSTRFNEKRAIRT
KBFRER . FEIB/KFS “.7 BFF. Ha: myschema.table,

o  FHRFPALIEIE— IR AEBRIschema, a0, BlERAImyschemaly
Schema, FEESchemalIpFEEFHRFjack,

CREATE SCHEMA myschema AUTHORIZATION jack;

B8 authorization username, WEEEAHITIZHBSHIERF.

{8 Schema
o {FHFHALTER SCHEMAIEKISchema&#R, RBESchemafiEEaILAE XK Schema,

ALTER SCHEMA schema_name RENAME TO new_name;

e {HFIALTER SCHEMAIEKSchemaPiE % :
ALTER SCHEMA schema_name OWNER TO new_owner;

ZE Schema EZRIRE

GUCE#fsearch_ pathtﬁESchemaE’Jﬁ?\Jllﬁr ¥, SHEUEFXARBES SRR

Schema%%’"ﬁUiE RGN ST FRIEE B RSchema, NZITHRESW RINEIHEZREE
2P HEaIE—Schemadh, HARSchemahFERZHIXRAT, EETRFKISE

SchemaE’Jhs_uR"F BMERBEPEZZIRIE—1SchemaIREINIR .

e (FAHSHOWGHRSEEIRIERRR,
SHOW SEARCH_PATH;
search_path

"$user",public
(1 row)

search_pathSHHIBIAES: "$user”, public, $userFRSYHaISIERFEE
FZfISchema®, WMRXFANRHAFE, SuserGHBEE. FRILARGAEIR T, A
PEERFIRERS, MRHIEE TFERSASchema, MRS FINZEIREZSchema
T, BNUXISRIERINZEIPublic Schema™,

o (ERSETARMEHRIRIERIBAASChema, TN, FBERBRIKEN

myschema. public, E5#ZEmyschema,
SET SEARCH_PATH TO myschema, public

tBRTLAERIALTER ROLEG S /H4FERIAE ( FIF ) iR&search_path, fig0:

ALTER ROLE jack SET search_path TO myschema, public;

{E/ Schema

EHEESchema IR SR e E HITEESchema FHIXT SR, EE(FHABSchemal&ifmil
WRE . BIREESchemaBUURIIRE, ZEA “.” S5,

o 7Emyschema T ElIEmytablez . LAschema_name.table_namef&zBIFER.
CREATE TABLE myschema.mytable(id int, name varchar(20));

SASRRZS 30 (2024-03-06) WRIERE © LEARITERARERAF 9



IR CERSS
FRisE 3 EXHIEER

o Eifimyschema FmytableRRIFTEEIRE .
SELECT * FROM myschema.mytable;
id | name
N N——
(0 rows)

BZE Schema

e {FEHMcurrent_schema() REEEHXRISchema:
SELECT current_schema();
current_schema

myschema
(1 row)

o EBESchemaFrEE, BXERHAFRPG_NAMESPACEFIPG_USERHIITUN T REXE
1, BAPAYschema_nameld B ILIrEEHAISchemaB iR,

SELECT s.nspname,u.usename AS nspowner FROM PG_NAMESPACE s, PG_USER u WHERE
nspname='schema_name' AND s.nspowner = u.usesysid;

o EEEMBSchemald?lzR, BEIAPG_NAMESPACERSR
SELECT * FROM PG_NAMESPACE;

o {FHPGXC_TOTAL_SCHEMA_INFOWIE &N ER AISchema=BfF B
SELECT * FROM PGXC_TOTAL_SCHEMA_INFO;
o EBEEFEETHESchema FEHFIZER, BEHWRSGMEPG_TABLES, fAla0, LATEIE

£ijR[E|Schema PG_CATALOGHIRIZRFIE
SELECT distinct(tablename),schemaname FROM PG_TABLES where schemaname = 'pg_catalog’;

Schema AIPRIz=HI

ANBRT, BRREGHDETFECHSchemaIEUREN S . INEEiHaE b
Schemaf93d5, NIFEMWFITRSchemalJusaget R

BITFEIURICREATERRIR FEAF, #iRNAPRALAELRI R EZEIR

o Emyschemaljusaget RS Fjack,
GRANT USAGE ON schema myschema TO jack;

o IEAPjackiFFmyschemafusageiXpRULIE] .

REVOKE USAGE ON schema myschema FROM jack;

& Schema

e {FHFIDROP SCHEMAGSIFR—1NZHISchema ( BliZSchema N BEUIBZERT
%),
DROP SCHEMA IF EXISTS myschemag;

o FIABRT, WEE—Schemadi, BHRAT, EMFE— N SchemaRESEH
FrEXI®R (F. #UR. REEF ) , BE(FHCASCADEXHEF,

DROP SCHEMA myschema CASCADE;

4t Schema

o TMHIBREHES— 1 pg_catalog schema, EEERSKRIFIENERIERE.
BREL. #B{FRF. pg_catalog@EREEZPAI—FED, IREREIRIIRAERIEIS
M, FiEsearch_pathsrfrEiEzlRIRIE, BEIEBE _RRMER. XiFHFETLL
BRRIMEENENR . MRAFFEEANRERNENRERRNIBENTR
B, ATLAEREEE XK EH SRR .

e information_schemafi— MIAKIBEFURISDONEEAER. XLNELL
— RS MRS B REFERIRAEE.

SRR 30 (2024-03-06) WRINERE © ARITERARBIRAE 10



HIRCERS
FRisE

3 EXHIEER

3.3 SIEMIEER

BlgEx

CREATE TABLERF S BIEZ—1 R, BIERIAILIEX LI TRE:

ESINLIISE e S

ié’gﬁﬂ%ﬁ)‘i, BT BRHIZISE RPEIRRIRAIREET IR, S WY
\EXO

XOHHEN, IR RS, BREGaussDB(DWS)EBEINEIE S
(Segment ) ZaDEIE. SUESHIIEN

RIFEEN . SITERTFEEE
PEEREN . ERRSEEN

~fl: CREATE TABLEGIZE T —1FEweb_returns_p1, {ERwr_item_sk{EAD#HE,
HETFwr_returned_date_ski€& T range fHINAE

CREATE TABLE web_returns_p1

(

)

wr_returned_date_sk integer,
wr_returned_time_sk integer,
wr_item_sk integer NOT NULL,
wr_refunded_customer_sk integer

WITH (orientation = column)
DISTRIBUTE BY HASH (wr_item_sk)
PARTITION BY RANGE(wr_returned_date_sk)

(

)

RETRAIENX

PARTITION p2019 START(20191231) END(20221231) EVERY(10000),
PARTITION p0 END(maxvalue)

A LAESIFNER BB MAYRKIRFIRFRIENE, (E2BLAT LIRS

o FPRFRBORME—NRVREBEL I

) %ﬁ%i?%PARTIAL CLUSTER KEY. ERRFME—FRRLIR, FIF/MNERRL
o FEFEMNFERATILTIFENULL, NOT NULLFIDEFAULTEEE.

% 3-1 &4%

£95RIR 15488 ]l

KWBLOR | REYRAITFAFEE— | Bl@%Kproducts, EXR=miNM&HIE:

4 B ch B4 T E— | CREATE TABLE products

/R (BfE) Rz (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

CHSRRZS 30 (2024-03-06) WRINERE © HARITERARBIRAE 11
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IR CERSS

F&iEr 3 EMEIEENIR
£5RIR izl 5
ETUE | IFZURIBE—NIIAEE Bl products, EXKproduct_noF[
TME, IETUERDEZWEIE | namefRBERLZ:
FHNAE, CREATE TABLE products
(
product_no integer NOT NULL,
name text NOT NULL,
price numeric
)
MHE—295R ﬂ&;ﬁ@%ﬁﬁg—ﬂﬁ%;éﬂ BliE=xproducts, product_nofEA&EE
P EENEIETTFERFE | &
BRTEEH—Y. WE %REATE TABLE products
;8 EAADISTRIBUTE BY .
REPLICATION, MIEE—U | nameton, oo
RFEEHRREED price numeric
5” . )DISTRIBUTE BY HASH (product_no);
FEAR | TRAORE—UNIQUEZ] | gl@ERproducts, LR N

FF—TNOT NULLZIZERY
HE, NRLZEEH
DISTRIBUTE BY
REPLICATION, MI=§24495s
HFIEEFHRBELH
§Uo uﬂi—/l\i%ﬁﬁfﬁ@,
XA (FEX—HY ) &
;é%ﬁi)&i&ﬂlﬂ?ﬂﬁ%ﬁ’\]ﬁ:\?ﬁ

product_no:

CREATE TABLE products

(
product_no integer PRIMARY KEY,
name text,
price numeric

)DISTRIBUTE BY HASH (product_no);

[EEBRFEIEIT min/maxili
Z5 | BIRAYSCINE R
filteridjE, Partial Cluster
Keya] LAEREZSY, {(BE2—
RRAEZINGEIT 25 o

el#EZxEproducts, PCKJgproduct_no:
CREATE TABLE products
(
product_no integer,
name text,
price numeric,
PARTIAL CLUSTER KEY (product_no)
) WITH (ORIENTATION = COLUMN);

RO HHIENX

GaussDB(DWS)Z#FIHD AN EFIZF (Replication ) . 18%% (Hash ) FN#CiEZ%
( Roundrobin) .

MR

#1853 (Roundrobin ) 2R AN8.1. 2R A LRI 15,

MAERRZAN 30 (2024-03-06)
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IR CERSS

F&ism 3 EXHURENR
g iR ERA= MBS
shHiE SR E— |k HE e Replicationft == 2&E/ DN &5
(Replicat | DNCHI_EEBE | %o RS EEHIE, EjoiniRiF+
ion) —iEERY A LABH R EURE D iRE, MM
o B\MEEFHE, ERTELD T plan
segment(&{ plan segment&f&
REXY R HYLRFE)
e Replicationf 2= NDNE&BREB
TRITEYIRE, EREIRIITT
R, —BBERTRER/NIEE
A EEN FReplicationk,
IBFmE RYEE HIEERAR | o EE/EHENTLUFAAZ ISR
(Hash) | hashA=(E4% | B|LE. HNIORR, KIBERHERIE/S
EIEEREPAYFR ®E,
BONAIE o —RIERTAE (100000012
R L) 'YX IHashk,
wiaxE ENE—1TH | BUEER AR | ¢ Roundrobinffi 2RI THIER
(Roundr | #&FEMAIXL | BXLXE, BEFE SREMR, MRS T7TEEN
obin) ZADN, #iE | BHashH7AY TEFIAE,
SRS | HAZEE |, poundrobinfhe 2T iAHashaE
PESTON | 285, —HETDNARBL AL, Bt
° BEEE R ulHashZ&E,
o —BAEREXLEKEIGENDH
HIBF, X ARoundrobingk, &
AREBESIERID I, 1
SoiEE MR IFAYHash D 7 o
bricic ya il

FKFHashDm A, FEAARRBE—1HMY! (distribute key ) o HEA—IC
FE, RASRIESHIIEHThashizE G, SEIEFEEXINAIDNS

PRLAHash 5 I EXEE, FERETRN:

1. FHEMNEEERER, LMEERESIITISHEIZDN, flt, FEEFERERS
25, MEAREERRPEESDIESIEADHI,

2. HERERE—FEUNER TREAZXZIFEEE ilterf05, FI40, FRdwcjkig

KAVE S EIEH HE M dwkRYFIzqdhFEE ERIZUER (FlE0zqdh=" 000001’ ), 3B
AN B REAHzqdhifs 151,

FERENRRENNER, EREFEIPINEREREFADHI, LB oinfE558E
5 THERIDNA#IT, BiRDNZBRIBEEIES .

XFHashsyRHEEE, NRDMINEEAY, oJeeSEERMF, FaHIERD
DNEJI/O%EtR, MmsInEAEatEE. EIERAHashD RRIEZ [EHRXTERA
FIRAITEIRMAMCE, LRREIEES T DON LRI D HRY. sILMERUT
SQUGEHIERRHE

select

xc_node_id, count(1)
from tablename

MAERRZN 30 (2024-03-06)
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IR CERSS
FRisE

3 EXHIEER

BERYE

HpRIREE

group by xc_node_id
order by xc_node_id desc;

Hrhxc_node_id33RDN, —f&3Ki5, FREIDNAIEIESHZES%LA_ERIRTAR
&, WRIBE10%LL EFNREEES

— RN B PIIE—SEIIBES Y, TERENBRIIE—5, ARH
SEQUENCERYERIEF M A5 . FASEQUENCERIBES TR IRERRIFIA L4
BHAIPRA

{ERRSZZEPY_tablesEIGHIEEFIARIER .

SELECT * FROM pg_tables;

{EFgsqlEY\d+ar L EIIRAIEM -

\d+ customer tT,

AT T e EIRR customer_t1HEIES .
SELECT count(*) FROM customer tT7,

HATAN TS EIfZFRcustomer_t1HIFTBEER.

SELECT * FROM customer t7,

HATIN TS REIBFE c_customer_skBIEIE .
SELECT ¢ customer_sk FROM customer tT,;

AT T E ST =R c_customer_skHIEEEIE.

SELECT DISTINCT( ¢_customer_sk') FROM customer _tT,

WITUN T ap S EII=FER c_customer_skI3869HIFT B IR
SELECT * FROM customer_t71 WHERE c¢_customer_sk = 3869,

HITA T ap S1RIRFER c_customer_skiftfTHERR o
SELECT * FROM customer_t7 ORDER BY c¢_customer _sk;

EERARNTRET, TREEENIRETHAREE, BIREIEGRNRPEITAIMER

SQLAREE#IAIEMIZAYT, RecBid AR TILECROSHT T, MIRFHE—
/ZE%, FRALUEE&EHAYT . AP LABIFRCEC SR —ARITeE —IXIbREH
E‘ ﬁﬁ' ’?i' o

{EFADELETESRSMIERTT, NRMIPRZFcustomer_t1HEFECc_customer_sk}33869
ANICR:

DELETE FROM customer_t7 WHERE ¢_customer_sk = 3869,

WRHTUWTHS, SMbRFFABRIT.

DELETE FROM customer t7,

TRUNCATE TABLE customer tT,

MR

SEMEFESET, BiERtruncate, FRENERdelete, HITAREMIPRIEIE, truncatefy
MipsEREL  deletetRiBZ

TR EUEEATZR o

DROP TABLE customer tT,

3.4 IERRFEEE

GaussDB(DWS)XZH5 79 iBEFlE . SelE— 1 REY, AILIGERNEFHEEINTE

S E
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HIRCERSS
FRisE 3 EXHIEER

ITERERIERBRIZITEMEEROX L, JIFHEEEREIIFHIEEI XK L. A
INMBIRT, BIBRIFNITEE. TEREIIPIEENERIESIES-1.

3-1 {TEIEMSIFMERIES

Row-based store

Row | Date/ Customer

o] Time | Matenal Name Quantity

1 845 = 2 3 ol
S ssw 5 T .
5 sss 2 Foorren 3
""" s e | 3 o

4 901 4 1 1

Column-based store
! q 4

Row | Datk/ L Gystomer |

D T.b‘ne M tenal Name :_Qi.al\tlty

1 BﬁS ? 3 FI

2 __éﬂ ’s 2 i

ol Jonl L1 ML [ Y o - -5 = [ [}
4| qs78| I 5 2

5 888 2 3 3

ol i loss|! |5 4 1

s 901 4 | 1 1

FEF, EERTER, ALATERERR LNFESN. ETRER, A TA
FfFREERE FROFHETS T

GaussDB(DWS)ERHI1T/51FE BT RE X BorientationBIEEN . L Eorientation
B ArowRs, FRITEME; SHigxEorientation/E4 Acolumnid, FAHFITFE, TR
TIEE, BOARITEME. 17, JIFHERESEMS, BIRIEELIREREE:

& 3-2 RIFEEENGR

e | e 3 ERER
End
7 | MERREE— | ME(Selection)id | 1. RAITERAMILRD, B

#2. INSERT/ BMELS RS KERSFE

UPDATESZ - oI, IBHIREH | o sEgeREiERY, BFE

SHIEEL 5| EA) .
3. 18, M. BURERSHIG
=
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HIRCERSS

FAter 3 ENHIRENSR
whE |t e ERre
L)
5iiF | 1. EERREER | 1. SRR, # | 1. ENFBHERS (K=
2HFI 2 PEIRMEESE | X)), SRS RINEIR
BY. 4%, £,
2. %% . INSERT/ 2. FGitothEEE CGRBL. oA
(Projection){R UPDATELLE BRERSIIFS) .
SR o 3. BEEE ( EERERE
3.;@%%%@% §3ﬁﬁﬁaﬁﬁuﬁmg
%3, 3) .

tlIE—MTER
fan, elE—NEAcustomer t1HY1TEE:

CREATE TABLE customer _t7

(

state ID CHAR(2),

state NAME VARCHAR2(40),
area_ID  NUMBER

)i

BlE—1NSITER
flan, elE—NZRcustomer 209%I1FESE:

CREATE TABLE customer t2

(

state ID CHAR(2),

state. NAME VARCHARZ2(40),
area_ID NUMBER

)
WITH (ORIENTATION = COLUMN);

{EFRESE

REFILMEIERRFR, ERREBERPISEUERESIEE, SRELA
B ORIREF

HFI/OEEEKR, CPUEE (HERW)) Bins, ESERELL; RZIEFEESE
Ebo BIKIELLERNEH T AR ES FROMGEAIRILE, USRS BB S ERRN
[£48LY . E4EELIEIZ COMPRESSIONS#IEE, HZIFHIBMENT:

o FIfFEN: YES/NO/LOW/MIDDLE/HIGH, BRIAERLOW,

o 137FRJ9: YES/NO, BUMEANO. ({IFRIEFHINGEEREH, WFEMIBE
REEARZFFTIEIH )

& RS ERRL S H B T

FRERKLEHE

ROICPUBFIRE, BIEHA=T%E.
ROICPUBFISIES, (BRI RRSRE.

FEZRR5)
1R AU =R
FPEEYE
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FRisE

SRR X R

3 X RERIESR

3 EXHIEER
EZE4R 5! FrERR SR
=HIEE RBECPUERRR, BMETERTME,

flgn, SIE— 1R Acustomer t3FNEFEEFEE:

CREATE TABLE customer t3

(

state ID CHAR(2),
state. NAME VARCHARZ2(40),
area_ ID NUMBER

)
WITH (ORIENTATION = COLUMN,COMPRESSION=middle);

3.5 EOXEN

2 XERHMEIEZIE LAI—KRIRIED X RIS D pl UK R TIF0E, IXoKiZiE L
HFRIRZ AP XER, PERIFZADK . PXRE—KEBIER, FFESE, HUESL
FRFEEES X ERY, SHITHEERN, RARSPERERMIINK, Bk
A, MR E .

I XERAIME:

METIMHRE . P ENRHETTLUERECKONINK, BERERIR.
1R A . MRDEXRAIEANSXEIMAIE, REEMDXAIERDATH.

RAAHEPE, XN TEEREMERERAIS IR EEE, ATLUEddrop/truncatess
XAYHL U RESHAE

SEBEX (Range Partitioning ) , EF— 1M HEESEENSHIE, FalzBHASL
IMEXEEN o

FIFSX (List Partitioning ) , EF—MEFIRKIDEIE, HIUNRHECET™
MEMEN . 1¥8.1.3% A EEB#hR A 15 .

SRBLATHHIER, ATLEEBERERS XREE:

HIEEGHEXEMIFE,

DXEFEREGHEXEMEFERIFITESX . LINERER. XiE. HESF
BHITHX, HEFREREINDSXFR.

WSS EIRBRERIXEFEEHHE.

ENHETEIXECEREENS KA, XFEFEEI o X5, RIAEEEHE
ZRIDK, NMRAEESENER, BREESEAIOFHE.

REESLLR K

INRIEARBFEIIAK, DRERAIEREWEAPE, EIREMIIAERNDX
RE& . FIFMERN TRAENIIREMAI M, B/ \BIFERTCUR7hE
eWITEUE, BEXFIEDEREK, BINEN 2 KAIEIER/NFDNIM 6w,

SRR 30 (2024-03-06) WRINERE © ARITERARBIRAE 17
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3 EXHIEENR

tUiEEEl (range) 7 XF&

=~ BlE—MRwr_returned_date_skiBEl9 XAYZFEweb_returns_p1.

CREATE TABLE web_returns_p1
(

wr_returned_date_sk integer,
wr_returned_time_sk integer,
wr_item_sk integer NOT NULL,

wr_refunded_customer_sk integer

)

WITH (orientation = column)

DISTRIBUTE BY HASH (wr_item_sk)

PARTITION BY RANGE (wr_returned_date_sk)

(
PARTITION p2016 VALUES LESS THAN(20161231),
PARTITION p2017 VALUES LESS THAN(20171231),
PARTITION p2018 VALUES LESS THAN(20181231),
PARTITION p2019 VALUES LESS THAN(20191231),
PARTITION pxxxx VALUES LESS THAN (maxvalue)

);

MFoKEREE. HEIES XM=, AIfERINTRA:

CREATE TABLE web_returns_p2
(

wr_returned_date_sk integer,
wr_returned_time_sk integer,
wr_item_sk integer NOT NULL,

wr_refunded_customer_sk integer

)

WITH (orientation = column)

DISTRIBUTE BY HASH (wr_item_sk)

PARTITION BY RANGE(wr_returned_date_sk)

(
PARTITION p2016 START(20161231) END(20191231) EVERY(10000),
PARTITION p0 END(maxvalue)

)

BUEEFIE (list) T XFE
L|ST/\E§_JLM§%E$ftﬁ@l:lﬁxﬂ’]ﬁu{’ﬁjj SRIEDI, QIEELISTHRER, WRER

HEBHIFRHTT
HRBAEIRIROK . WRBPE—NEEESK, AP,

B XERE—MED

B BUEZELISTH X ZKsales_info,

CREATE TABLE sales_info
(

sale_time timestamptz,
period int,

city text,

price numeric(10,2),
remark  varchar2(100)

)
DISTRIBUTE BY HASH (sale_time)
PARTITION BY LIST (period, city)

(
PARTITION province1_202201 VALUES (('202201", 'city1'), ('202201", 'city2")),

PARTITION province2_202201 VALUES (('202201", 'city3'), ('202201', 'city4'), ('202201", 'city5")),

PARTITION rest VALUES (DEFAULT)
)

P

REIE— I XAY

x, ERARNBIFEBENTHER, BRFRGERFBEESEXRNRESGENRERDN

BiR. FAPEGREFIENE_LRNIR. 1a0:

SASRRZS 30 (2024-03-06) WRINFTE © AR ERABIRAE
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BIi—oX

PEITHEX

BH IO

HpR—1 X

FASKX

CREATE TABLE web_returns_p2
(

wr_returned_date_sk integer,
wr_returned_time_sk integer,
wr_item_sk integer NOT NULL,

wr_refunded_customer_sk integer
)
WITH (orientation = column)
DISTRIBUTE BY HASH (wr_item_sk)
PARTITION BY RANGE(wr_returned_date_sk)
(
PARTITION p2016 START(20161231) END(20191231) EVERY(10000),
PARTITION pO END(maxvalue)
)
INSERT INTO web_returns_p2 SELECT * FROM web_returns_p1;
DROP TABLE web_returns_p1;
ALTER TABLE web_returns_p2 RENAME TO web_returns_p1;
GRANT ALL PRIVILEGES ON web_returns_p1 TO dbadmin;
GRANT SELECT ON web_returns_p1 TO jack;

{EEFHALTER TABLEIE@IBE D XFEEIMN— M2 X . $lE0, J9zKweb_returns_p 1150
43X P2020,

ALTER TABLE web_returns p7 ADD PARTITION P2020 VALUES LESS THAN (20201231);

SEED XERMINFRD KRS BIDIEEEAIXA:

e {FAHALTER TABLEIBAIEEIN XEDEI— DX, HltN, BFRweb returns p1
X pxxxd:A20201231 858125351 /9p2020F0p20xxF 13 X o
ALTER TABLE web _returns p1 SPLIT PARTITION pxxxx AT(20201231) INTO (PARTITION
p2020,PARTITION p20xx);

o {FRIALTER TABLEIEANFIRS XEDEI - X HIE0, FFsales infos3 X
province2 20220153 E8 province3 20220 Tk0 province4_20220 TIN5 X o

ALTER TABLE sales_info SPLIT PARTITION province2_202207 VALUES(('202201', 'city5')) INTO
(PARTITION province3_202201,PARTITION province4_202207);

{EEFALTER TABLEEEO AN XEZESH DX, N, ERweb_returns_ pl1 55X
p2016F1p2017&HI—1 2 Xp20162017,

ALTER TABLE web_returns_p1 MERGE PARTITIONS p2076,p2077 INTO PARTITION p20762077,

{$FHALTER TABLEEBAIMN S XERFRE— DMK . B0, MbRzRweb_returns_p 1899
XP2020.
ALTER TABLE Web_returns_p7 DROP PARTITION P2020,

o HFHXpP2019,
SELECT * FROM web_returns p7 PARTITION (p20179);
SELECT * FROM web_returns p7 PARTITION FOR (20207237);

o BENPRXFEER, AFERARSFEIba_tab_partitions,

SELECT * FROM dba_tab_partitions where table_name='web_returns p1};

SRR 30 (2024-03-06) WRINERE © ARITERARBIRAE 19
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MpRS X

{{EFADROP TABLEEEAMBE— MO XER.

DROP TABLE web_returns_p1;

3.6 BIEMEERS|

R |DJLURSEUERSAITEE , (EREIEN A . EFFIRRRIERILLIRETE o
PRUAREBEARIENERS|, R3IETEPLFRE, ROERSIRIGREEENT
o, BEOITNARERRISAE, HBiEER. SERBFERRNRGREREREE
FRFERRIEE RS RS .

EC]ESiS

o btree: B-treeZR5|{ER—FETFB+AVEIIRIFEEUEIRE, BEIXMEN
BEERIERIE RS . btreelE&ZIFLLREBLUNEIETEE.

e gin: GINZES|2EHZES|, ATLMEEESSMERYE (ELanEd )
o gist: GistRIERTF/UOFIIEESHHIELRIFIESEIELER,
e Psort: Psort®5|, $#XIFIEERHITEEHEIFEZRS

TIEERSFHIRSIZEEL: btree ({TERIREME ) « gin. gist, FIFERIFHIERS|ZE
BU: Psort ( FIfF3RERE(E )  btree. gin,

AR
MFEETs, HEFEbtreeR5],

5| AEEEN

R B HIEERPAIRELS L EIt, EEIZERSIA, Miz(FfHEEERLy
BRI,

o HAXREFERRTINYILEIERS], TLUIRERGEE .

o  AEMEANERATIECIERRS|, 2FNZIRIME—MEERRPEIRIHTIZEE

o TEZEEEMAEEAT LEIERS|, XLIEEE—LLIME, BTLUNRIEZANE

B
o AXRFEFERFBUEHITERIYLCIZRRS|, RARSIERHRF, EiEEae
El=iEL .

o HAXRETEAFIVYLEIERS|, RARSIEEHRF, XETEILRABRSIN
HEF, DNREFFEIERE,

o HEEFERWHEREFAIRSI ECIRERSI, MRFMARIFIBTRE
o AEEHMIEREFORDER BY, GROUP BY. DISTINCTEEMFEIEIERSI,
(1 3588

o TSIBIEMING, RASBEIFIMIRISIARS. SRFANERRSILLIRFIEER
i, MEfERRS.

o HSIQUIERING, DAFNFRRIGREE MRS SRt TR, XERMIEINT 5
BRFRIRATE . BEILSERMRRTANZRSI
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3 EXHIEENR

BlEERS|

GaussDB(DWS)3z#F 4B RS IR ARIEE NR3-3.

(MR

J %flgi%glbllﬁ, REcBEmFIUR SRR . SRGEANERRSILINFIHERE,
MEERRSI.

o ES|CUEING, DARMFRRISELSLMRIEEE EMIIEIREIRE, SEREN T R RE
RItATET . EItEERRMPRERRIZERS.

£ 3-3 Z3|/5

EC1VaF:o ik

HE—Z5| JRTYURRS|IBIHERIME—E, SERBEASERE—E. R

—NEREPTHE—RSE T, WGaussDB(DWS)BapfELERkFE
oy M—R=FER FEIZEE—RS| (TRERS=FRES]) , AL
TlixLesgss ., BEI, GaussDB(DWS)REB-Treen]LABIEHE—Z

5lo
ZFRERG| — RS ITUEXERPRIZS 1 EME L. Bal, GaussDB(DWS)H
AYB-TreeXX 5 ZFRER5|, BRSUERINFR EEEERSI,
il EIE—NRFELRNRS], XMRSIFTAREESHEFMRL
TLAYTTH.

FIANERE| RSB A REHEENRP— IS N EIETTE L RAIFRIE

L. FEXRSIREEEEERSEIZBRNFREL AT SENF
H

BlE— 1 EExR.

CREATE TABLE tpcds.customer_address bak AS TABLE tpcds.customer_address,
BIEEEERS|

WNEXFFtpeds.customer_address_bakz®k, FEELFEHITUUTEIG,

SELECT ca_address_sk FROM tpcds.customer_address bak WHERE ca_address_sk=14888,

BE, HEERSAZTEZXRTIEEE tpcds.customer_address_bakZELAFHKFE
ICECRYTTiE . AR EKtpeds.customer_address_bakAU#ERA, (B EWHERESR
HHRELENA (ATRERENH—) , WiXFRFEISRERtRE .
Bt iEE RSt fEca_address_skigME E#IP—1NEKS|, BFHEREMITERTT
H, WEIEERZREEEERN EERPDHBVEMT AR CERTE, X
BaAXKIESHIEE TS, B, TEEUREPHITEFFNMRIRIER, &5l
BRI LR TFHX LR ERTERE .

FERUTRSEIEERS],

CREATE INDEX /ndex_wr_returned_date_sk ON tpcds.customer_address_bak (ca_address_sk);
elfEEacal=teE]

BRI PEELZEEIIRtpcds.customer_address_bak/ica_address_skZ5050,

Hca_street_number/NVF1000R9iER, FERLUATHSHITEIE,
SELECT ca_address_sk,ca_address_id FROM tpcds.customer_address_bak WHERE ca_address_sk =
5050 AND ca_street_number < 71000,

FERLA TS EFEca_address_sk¥ca_street_ number FTEEX — 1N ZBFERZES|,
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HIRCERSS

FRiER 3 EMEIRENSR
CREATE INDEX more_column_index ON
tpcds.customer_address_bak(ca_address_sk ,ca_street_number);
o BIEIPHRSI
WNERRFEE B ca_address_sk/950500912R, vJLABIEERD R5 ISRIEFAEIIN
CREATE INDEX part_index ON tpcds.customer_address_bak(ca_address_sk) WHERE ca_address sk =
5050,
o BlEFANES]
BN EEZEES Hca_street_number/NF100009(E2, BTN TS HETES.
SELECT * FROM ({pcds.customer_address_bak WHERE trunc(ca_street_number) < 1000,
AL EERIEatERARERS]:
CREATE INDEX para_index ON tpcds.customer_address_bak (trunc(ca_street_number));
BEERS|

BERS|

HpRERS|

BIZFS!

RITIN T SERRGHAFEXRRERS .

SELECT RELNAME FROM PG_CLASS WHERE RELKIND="i’;
PATUN N SEIIEERSIRIER.

\di+ /ndex_wr _returned_date sk

B%Z5index_wr_returned_date_sk:
REINDEX INDEX /ndex_wr_returned_date_sk;

BE%E LRFBRSI:

REINDEX TABLE tpcds.customer_address_bak;

{$FIDROP INDEX&R SRR :
DROP INDEX /index_wr_returned_date_sk;

3.7 SUEFERRS

FF5lSequence R AR HE—BHAIHIRENR . FIAMERIZIR—ENNRIZHIEE
. EANBEERIUAES, FHltiiSequence EEE—IRRM . Xt ESequenceE#

EERRAIRE
Bid I ER T R A A R TR AR R

— M EEEFRIVER N FIER, AFIEEESESBEIE— N IRAY
Sequence,

S—Hh2(FFICREATE SEQUENCEBENX — 1 #ifYSequence, GBI
nextval('sequence_name') EREUEIEFFIFHIREIFHE, &
nextval('sequence_name') ERELEENIRINE, IEENE—FEBIAE, X
ZFERM A LUWEAHE— R

TiE—: FEIRFEREENFHIREERE NIRRT FER . flan:
CREATE TABLE 77

(

)

id serial,
name text
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IR CERSS
FRisE

3 EXHIEENR

E—1 5

HER—1 51

pE=E A0

BiEZ: GRS, HiBidnextval('sequence_name') REIEENE—FERAIEAIA
B, XMAXERE, ATURRIIEN cache, —XFARSEZS N FIIE, FHOS5CTMEY
REIXE, Kigetee.

1. BIERFY
CREATE SEQUENCE seq7 cache 100,

2. IBERNE—FBRIME, FizFREEH—IRREMN.
CREATE TABLE 72

(
id int not null default nextval('seq1’),
name text

)
(RAgITY:

T HRFIIEE T cache, FHiE_FRLMAIIHEEE RS HiE—2, (BE2—BE X cache, F5)
BAFESRFEINENNESIISIE, 10: 1.4.5), HEREEREE. BINIERIIESENET
&, 1Z5IMER, XTRAYsequencetB MR, BIAZUIREHARIRFIFTIREER—FIF=EEMA
H, BERFAEZIHEBR—FI.

HEIRARIFEEN RIS ERIEY, EIEERIINELAEAnextval('segname’),
Y EEERTIEINREY s & B IEIAE I nextval ('seqgname’) 951 .

ALTER SEQUENCEas S ENIIERIINEN, SiFEsdiaE. |IRIIFRKXE.

. IEERIISIINARER.
BEFIRI— N RIS E TR TR . ERMIA SR R RS B
EISES S0l
ALTER SEQUENCE seq7 OWNED BY 72.id,

o ERFFlserial IR AEIEX300:

ALTER SEQUENCE seq7 MAXVALUE 300;

{EFHDROP SEQUENCEas < HIFE—1 5, BN, 1SMIBRE JIseqT1RIFS:

DROP SEQUENCE seg7,

HMFEIENFFERREGTMERR, HABRT, SHE—INFIESERGCTMAIX—
IREAIE, GTMIEHEHEEM BN S RKEERNFENFHERELGERE . GTMER
EREE—TR, BURAMEERIEIR, RIS FEEXRSME =L FIISHIEE,
afERABulkload (HtEWRESANEIE ) TEEHTHIRSAIGS, RIEEREEEH
?AF%U{EEI’\JO tbin, T TFEFREIZ=R, INSERT FROM SELECTiEGMIERESIESE
CREATE SEQUENCE newSeqT,;

CREATE TABLE newT71
(
id int not null default nextval('newSeq1’),
name text
)
INSERT INTO newT7(name) SELECT name from 77,

LIRS MRENEIER (RIZRT1:RS AnewT15RFRIEHE/ 1000017
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INSERT INTO newTT7 (id, name) SELECT id,name from TT,
SELECT SETVAL('newSeqT',70000);

AR

FIIRIEREHnextval(), setval() FIIATIFEIR ., HbsetvaliRBHFE, SHBISIEN
nextvalZBAER, (BXTEMEIE, MNREN Tcache, A B4, ERARMBEENERS,
HT A WEMMSIRRD . FRIAAT BREESE, BB EAsetval, IREIFHETRRER
KB EEEFETHIE.

WNRHREFEbulkloadiZ= FEEUARIE, N—EEInewSeq1ENX EIEKAY
cache, FBEAEEN MaxvaluezZMinvalue, HIEESIXEIS
nextval('sequence_name')f9IEAFE T#EEIData Node, LUES4RE. BHBIGTMIIH A
ANEZIEREEIRHIAY, XData NodeR2RY, BrdAEHAERE, XiH—EER
#Hlbulkloadi9F A% E, BEFERGTMANEZRIE., NRBIrEAEFIE
(DISTRIBUTE BY REPLlCATlON)E]“F?ﬁ«l—ﬂ'ﬁn)_tro HYEIESERAR, XNEIRES
BIKRE, BRTMHRENRZIN, TEEARESRIZIWAK, EEANERE, FTEH
\FIEClJJ{uEm fulltRIRE . sIFAIE AR EEZINAEY, AEEbulkloadAUtAs=Fr=E2AIA
EZIER

=5, FIRIERE, AT RIEHR T —KBITR, FEFIIRIENXRARIE,
1Eltté|ﬁu1E#EIEGTMJ:E’J'_—L|HU{E, AEFRFATRS5CTMREREIRS .. IIREMT
SBEGTMBIS THE, WEFAT SetvallZell 7 FIIRIRT, F=RIFIAT R
17%, BESXBRBEFIHERRIGTMEIE, FrLAXFIIIESIERERNE .

3.8 SIEFIEIEME

BlEE

EENE

RERIFRFPREFERNSEERNEN . NEEHE DHXEHRIIERE, SRAF
IAMERNERFA— N FERET. FEEPXERMENEN, MAFHRIE
SIMAIELE, XLHIRDERERERIIERERS , EERARPHIHIFELELZN, M)
EhEaHiESiEEEZaE . NXPMEX LR, HEHEGE—1E0, EdedUE
BIHHREEF AP BKBRIEIEN W . MEERHS | BRIBHERESIZIT—IX,

{EFACREATE VIEWan < BUEFIE .
CREATE OR REPLACE VIEW My View AS SELECT * FROM tpcds.customer WHERE c_customer_sk < 150;

(AR

CREATE VIEWHHJOR REPLACER] AR, HfFEOR REPLACERT, FREUBIFEEZMEGH
T8,

o BEEMyViewilEl, EiOERIHERISERTEUE.
SELECT * FROM rmyview;

o BEEISFIAFTHIME.

SELECT * FROM user_views;

o EEMBUE,

SELECT * FROM dba_views;
o BEREVMEMAKEE.
BT TS &Eifldba_usersiiBIHVIFMAEE .

\d+ dba_users
View "PG_CATALOG.DBA_USERS"
Column | Type | Modifiers | Storage | Description
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+ + + +

USERNAME | CHARACTER VARYING(64) | | extended |

View definition:

SELECT PG_AUTHID.ROLNAME::CHARACTER VARYING(64) AS USERNAME
FROM PG_AUTHID;

EEUE
{EFALTER VIEWE S ERNBAEIIETER FEEWE .
ALTER VIEW myview REBUILD,

fRIFRALE

{EFADROP VIEWRSHIBR—MIE .
DROP VIEW myview;

DROP VIEW ... CASCADE& St R] LA EXHBRIKER LA EIROXT SR . 4N, WNSRAMIE
KIS ERMIERAIBILE], BBAAMIEIMISHEMIFR, WNRIRECASCADEEIT, X4
DROP VIEW#m S-S .

3.9 BIEMEEEES

GaussDB(DWS)Z# AP EIZERMESS, SiIRERIESHEREIAGRILABMERAIE
SHIMIT, MmRILUBRFIE4ERI TIFE .

iR A Oracle ERHMES AL F EBIS DBMS.JOBE KA IRMAYIED, STLASTIIER
ESRICIE . ESFIEIBRNAIT. ESMPR. ISR (81F: E5id. E53/9
KAFRE. E5R0MARE. AIEER. E5REF) .

(1 i8R
o G (BHEE ) ERTTEESIEE.
o ERHMESHHUTIETE NCREIRAAIEAI TopSQLAEH, 1X8.2.1 %A EERHIRAZHFIC
o
e GaussDB(DWS) BHERREEIAAUTCEIE, ERHMESAIMITIEFRIERFRERKEHRTT
L33

ERHMESEE
SE Sl

CREATE TABLE test(id int, time date);

SERBTRAUTER, WRREIEMI.

CREATE TABLE

W2 AT
CREATE OR REPLACE PROCEDURE PRC_JOB_1()
AS
N_NUM integer :=1;
BEGIN
FOR 1IN 1.1000 LOOP
INSERT INTO test VALUES(I,SYSDATE);
END LOOP;
END;
/

SERBETHUTER, WRREIZERKI.
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CREATE PROCEDURE

$E3 eIREES:
o FREUERYIESS (RiExEjob_id ) FEMR1 D HMAIT IXIFETFEPRC_IOB_1,

call dbms_job.submit('call public.prc_job_1(); ', sysdate, 'interval "1 minute", :a);
job

o i5%Ejob_idBIEIES.
call dbms_job.isubmit(2,'call public.prc_job_1(); ', sysdate, 'interval "1 minute"');
isubmit

(1 row)
$I84 BTUSER_JOBSHIEIEE HUriAFELIZIESEE.
EEHRAEERMIRATLOSELEFME, FERIHIBIFENFE14-265,

select job,dbname,start_date,last_date,this_date,next_date,broken,status,interval,failures,what from

user_jobs;
job | dbname | start_date | last_date | this_date | next_date |
broken | status | interval | failures | what

+. +. +.
1 + +

+ + + + +.
t t t t y

1| db_demo | 2022-03-25 07:58:01.829436 | 2022-03-25 07:58:03.174817 | 2022-03-25 07:58:01.829436 |

2022-03-25 07:59:01 | n |s |interval "1 minute' | 0 | call public.prc
_job_10);
2 | db_demo | 2022-03-25 07:58:15.893383 | 2022-03-25 07:58:16.608959 | 2022-03-25 07:58:15.893383 |
2022-03-25 07:59:15 | n |s |interval "1 minute' | 0 | call public.prc
_job_10);
(2 rows)

SIS FIEES.

call dbms_job.broken(1,true);
broken

(1 row)

|6 BES.
call dbms_job.broken(1,false);
broken

(1 row)

SRT EUESEM.

o {EHUOBHINext_dateS#UEE., B0, 1ESUob1BINext_date 5 1/NEFLAIGFFIAA
7o
call dbms_job.next_date(1, sysdate+1.0/24);
next_date

(1 row)

o {EBUOBHIntervalZ¥IER. U, {Eob1aYIntervala&EiR 1/ \IFHIT—IR,
call dbms_job.interval(1,'sysdate + 1.0/24');
interval
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o (EXUOBHIWhat2HEE ., flt0, 1EXUob1FIWhat BITSQLIEE “insert into
public.test values(333, sysdate+5);” o

call dbms_job.what(1,'insert into public.test values(333, sysdate+5);");
what

(1 row)

o [ERMEBUOBHINext_date. Interval. What&EZ N8,

call dbms_job.change(1, 'call public.prc_job_1();', sysdate, 'interval "1 minute"');
change

(1 row)

£I¥8 MIFRIOB,

call dbms_job.remove(1);
remove

(1 row)

H£IR9 JOBHIIPRIZH!

o LBIE—/NJOBRY, iZIOBEFNEIEIZIOBHHUIREFFF4PE (B): pg_jobR%
MEFEARIIOBIERFAIdbnamefllog_user ) o

o MRLFFFEDBARRF. RASER. 1ZJOBRIRIERF (BD: pg_job/fl
log_user) , BBAZAAPENREISHKEZOremove. change. next_data.
what. intervalffiff={EXUOBRISHIEE . BN, SIRTAFIEFEEIIRIZE

iZJOB,
o WRLFIHUEERZIOBLIZEFERIEIRE (BD: J9pg_jobRFMEHHAY
dbname ) , BRAEEZILEIEIEE LB SREEOremove. change.

next_data. what. intervalfliffa{EXIOBHISHISE

o SMBRIOBPTERIEERE (BD: Jopg_jobRZEMEFAIdbname ) BF, RFSKE
bRz &z =N BRIOBIER o

o LMitIOBEREHIAF (BN: JApg_jobRFEMEFHIlog_user ) Bt, RFESFEELHI
IRz MNERYJOBIER .

R

3.10 BEERSAE

BRTBIZRIRLSN, BIEETESRERGRR . XERARASERFLEEEIUR
}GarlissDB(EIIDWS)J:J‘éﬁﬁ’ﬂ%ﬁﬁi@%ﬂﬂ%%ﬁ’ﬂﬁ%lo ALIBEERRGRRINET K
EERER.

ERHIEEPEANE
5N, 7EPG_TABLESEZtFEHF&EZpublic schemahBEHIFIERE.

SELECT distinct(tablename) FROM pg_tables WHERE SCHEMANAME = 'public’;
RN T IXHE:

tablename
err_hr_staffs
test
err_hr_staffs_ft3
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web_returns_p1
mig_seq_table
films4

(6 rows)

EENIEERAF

EE;G_USEREL)EE?&EE*FEE%PE’\JﬁU%, ERILAEERFID (USESYSID ) #0
PR

SELECT * FROM pg_user;

usename | usesysid | usecreatedb | usesuper | usecatupd | userepl | passwd | valbegin | valuntil | respool
| parent | spacelimit | useconfig | nodegroup | tempspacelimit | spillspacelim

it

+ + + + + + + + +

+ + + + + +

Ruby | 10|t | t | t | t | kx| | | default_pool | 0|

|dbadmi|n | 16_|°,93 | f | | f | f | f | kx| | | default_pool | 0|
lity | 16691 I| f | f| | f | f | x| | | default_pool| 0]
|jack || 70694{ | f ||f | f | f | kx| | | default_pool | 0|
(4 rows)| | |

GaussDB(DWS)EIERERRubyifiTH B EIEFN4EIP(ESS . AILARSELECTIEGIZAIN
WHERE usesysid > 10ki#i%EiE, FERERERPENXBBR&R,.

SELECT * FROM pg_user WHERE usesysid > 10;

usename | usesysid | usecreatedb | usesuper | usecatupd | userepl | passwd | valbegin | valuntil |
respool | parent | spacelimit | useconfig | nodegroup | tempspacelimit | spillspacelim

it

+ + +. + + + + +. +
t t t t t t y t

+ + + +. + +
t t t t t t

dbadmin| 16393 | f | f | f | f | Fdrk | | | default_pool | 0]
lity | | 16691 I| f | f| | f | f | ek | | | default_pool | 0]
|jack || 706941'r | f ||f | f | f | Hrorris | | | default_pool | 0]
|(3 rows)| | |

EBENELEEETHESIET
BIIEPG_STAT_ACTIVITYRJUABEEEETHEIEIES . HiEWNT:

£ GBS Htrack_activitiesHon,
SET track_activities = on;
S HonkY, HEERSKA SWELSRENERIETER.

$R2 BFIEHETHEOEY. LEEEEETHNEEAFMEZIEIREES . HiTES
RIAR. EgRERERRINAIPID/IA]:
SELECT datname, usename, state,pid FROM pg_stat_activity;
WNRstateF B RAidle, NIREBLERZLGT=RH, SERFBAGS.
MPRNFZEEF=ANEDED, WERNTGHSES:

SELECT datname, usename, state FROM pg_stat_activity WHERE state != "idle’;
$I3 EFEEEHIZTIEEKAES, @BIIPG_TERMINATE_BACKENDEREL, RIBLIZID

HERRIE,
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SELECT PG_TERMINATE_BACKEND(139834759993104);
EREMNTER, BRERSIEKI.

PG_TERMINATE_BACKEND

ETREMPINTER, RRAPHRIT T ERIBISIEARIE
FATAL: terminating connection due to administrator command
FATAL: terminating connection due to administrator command

AR

gsqlE Fim{EAPG_TERMINATE_BACKEND R AR HRISIEEAEEN, ERHA=RLM
ZBEHMEE., BESIR[E “The connection to the server was lost. Attempting reset:
Succeeded.”

FATAL: terminating connection due to administrator command
FATAL: terminating connection due to administrator command
The connection to the server was lost. Attempting reset: Succeeded.

-
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RIGTHEN

\n\ AI\Y \
4.1 FRiiITENEIE

AFRISH N IR R R N R RITIE, RSP0

o RIBREALEIHTIE, ALEEIFIEAGaussDB(DWS)INTELAELN, i

BRSO SQLIED.,

AFERIGTHINRRTIRAR “BIN” A “35E" ST

o BN ARSI, PN, EBRELSOERET; i
RN, # SRS A A IR PR 5 B EEIR .

o XI AUSHAYRMEPEESIENEN. AFRRERSHEPERIESE
AR (S5 LETSQURBIISQLTS ) | SRS TR B
FATH .

4.2 FIEFEXIR AN

HIEEMRBEFEREIR: KETBE3INFN, UFHe FZ&EFk, fEzx
FHLUZEFE. 5. THZ. $. #.

o [#N] BREFERARBNEIHRBXBFTHIHIBEENR,
(1] %88
BILAEEFISELECT * FROM pg_get_keywords() Zif)GaussDB(DWS)RUFX#=F, SHEE
(SQUEZSE ) B “XRF” EHHEE.

o [N ] BRERNS|SIERRNFHERENHIBEENRER,
GaussDB(DWS)F{FRXN 5 | SIS EUREXN R B MIERRIT RN A/NEHUH.
BENRERANNEHRSEEMDBEEIEN.

o [N ] BUEEMRGENIESURFR—.

-  BESFAERNUSERFIHTIWSERBNRERSR, BINNETHENBEXE,

- HUBENREMAFE. HFTLIEERN, FEAGEHEFHL, BiE
B2 giEEnk, ITNRIESE,

- HIEENRBIRRIFEBENNRS, REBRFHEENES (JLUERE
BRRNERERHTHE ) . Hlt0, EaBPaUEREEERSEE X AYSE
MiEiCEEIEHE, EMNINZEEESERENARE—E.
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- SRNXEEEZEEEAY, ITEBNREE—ENEN, TELEFH
sa*]'ﬁﬁlg Eﬁﬁ*i

[ ZiX | RIRAIAFANIZAILARIBZRAIEZIFE. fIa, ERIRGBTX
DiZFRTER. |IERRERIEETER:

- BBERBIRBHIEERNWSEE XS
- IGATEIA “tmp_+/E8R” 3.

- EBERU “ul+ER B

- MR fAERT B3

4.3 FIRENSRILLT

4.3.1 Database 1 Schema %1t

GaussDB(DWS)HhafLAfsEFDatabasef1SchemastI B HIfRE, WMEXBIETF
DatabasefIfSE=EEMME, & DatabaseZ[AHZFER/D, OJSLILEERE. R
[RE2%, DatabaseZ [AIGEEIZEHIH. SchemalgEWAXEREEEREZ, aJLUuE L
GRANTSREVOKEE ABIEMIZHIA R AP IZSchema R EH N EXISRAINR -

MEEHINRERERER EEE, HEEFERSchemait T BIRE .
BNRARSERGESchemafiDatabase, B FEXBFXMAINIR .

Database &1+

Schema iZ1TEIN

[ 38X ] 7EChrlk S, RIBFZECIEFIIDatabase, AEINEEZ(FREREIA
HYgaussdbEHER

[ & ] —1E&EFR, AR BEEXRIDatabase ERINAEI 3,

[ B ] ATEMNESEMUIERK, FEHIEERDRERFHEESR T ERZSHNF
7, EiXtIEEDatabaseRIRTE{FERAUTF-84713 .

[ X ] €U#Databaselly, FEERKEFAERII(ENCODING)FIFREE
(DBCOMPATIBILITY) BN ECEIR . GaussDB(DWS)z#FOracle. Teradata#[l
MySQL=#FESIET, H5I3EROracle. TeradatafIMySQLIE%, FEIFESIE
THIE X T ATREE—LER,, IFHANA IS % Oracle. TeradatafIMySQLIEE
FEMER.

[ 5% ] DatabasefownerEAiANiBiZDatabase FTEAEXIRAIFAEINIR, SiEH
BRIUPR . MIBRINRSZINER A, 1BHEIEFH,

[ X% ]| tRiZFAFPABEEsysadmintReE A 2i%SchemafJowner, Eij[g)
Schema THIXIR, EEERTAHEFE FSchemalJusaget PRAIXTSRAIHERNAY
PR

[ XiE ] WIREESchema FRIENR, FBEEFIRIEAFZSchemaRICREATER
PR

[ 3iF ] SchemafJownerZFRIABZSchema FIIRAVFFEINIR, SIEMIBRR
fRo MIBRIPRZ MK, EEIEFER,
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4.3.2 F¥git+

GaussDB(DWS) 2L . MEHTHESIDONL. kL, RIFNESHEE
e ELL TR :

[ X5F | BREIEDODHESAIDNL, #iES95 %, TG LEEIEESES

DN E&EF S, NSHAFFHIMFIEREHEIBE TR, BYEESENS

5, ATLAB IR .

[ i | BRMPMENIEI D BES I DN L, BiiEENEHEES DN

jJ;, Eiﬂﬁﬁ‘éﬁﬁéﬁﬁo fBian, EELFR HERSFEISIRSMNN, BeSBEE
A5,

;LESI | BAOEERROHIEE . Bid o XFRAISIRAHIT LAKIE R >R

HEo

[ XiF ] RERDEBII/O. BISE%/SEPRETLASTIIAEURRNELIFE, &

BELI/O%&EIIELL/O, MR AHEA1/OKM .

[ XiF | REREEIEshuffle, shuffle2IETEMEEL, BIBEN— T REREIS

— B R shuffleE BT AEFRAINEXRIE, B/NAVERNEIEshuffle, BTLA

WOMEES, FEIBRMIERILY, RS RN I IIFNHLE. B

XMIREAFHFIDBRARUFMRT, BEBRAIRERYRD R ERIEIEshuffle,

EEFES R

[ i ] REFMERERRENRITNE—L, ARSI R RERIFHEEERT
FERE, REMEENERKIEESERA1.

X 4-1 KNEH@EENIGS

=g | = fi59=1 ERES
- Eid)
7TF | ERREE— ¥R (Selection)id | 1. EMNFERNEHE/D, &
#2, INSERT/ BMERPRETL KEPD=FER
UPDATERS . o, ITESIEEE | 5 mEwiREERY, BFR
SHIEE 3 |pofEEaEA) .
3. 18 . SURERZA9S
=
FE | 1. BERRESK | 1. &R, ¥ | 1. ENFREERE (K5

FIRYYISHEE Y EE R x) , TS REINSIAR
HRO gﬂ%o go

2. %% 2. INSERT/ 2. FIToFEER (KBL. o
(Projection)fR® UPDATELLE R BERZRMAR) .
o o 3. BT (EEEEAH

3. {H(IFIERRER A
251,

z"ﬁl,) TEREELMERR
51) .

EED TR

[ #iX ] RIS HHNAIEE—RREELA TR

MAERRZN 30 (2024-03-06)

WRIERE © ARITERARERAF 32




HIRCERSS

Fr&igrm 4 FFREIHENY
=42 END AR RERRS

SHER A ERG=

Hash FHIEBEIHashAEIRIE | BURERANELE.
BfhAYFFADN L,

Replication EhE— I DNEE—NLE | fER. HESR/IWISELE,
x=EIRE.

Roundrobin ENEB—THRENRIXAS | BUEERANELRE, BER
DN, FEIEIESHIIOHS | HashD IR ARRIEEN D
HEZIDNA, 5,

RS XA

RS

SRPIIIEERAN, NISWRHFITHX, —REZEFEATR:

o [&N] EREAHEXEMNFRFITOX, tIERM. KIEFFR F#ET
P

o [#BN] PXBATRNIARIMSD XAVEBIRFHIE. HIa0, XK=+ Xa4FiE.

o [#EN] BPXEBRNSXEENAMAXVALUE, AR LERTREHIIAIEIE S
Ho

HRIRgS KRENANT:
CREATE TABLE staffs_p1

staff_ID NUMBER(6) not null,
FIRST_NAME  VARCHAR2(20),
LAST_NAME VARCHAR2(25),
EMAIL VARCHAR2(25),
PHONE_NUMBER VARCHAR2(20),
HIRE_DATE DATE,
employment_ID VARCHAR2(10),
SALARY NUMBER(8,2),
COMMISSION_PCT NUMBER(4,2),
MANAGER_ID NUMBER(6),
section_ID NUMBER(4)

)
PARTITION BY RANGE (HIRE_DATE)

(
PARTITION HIRE_19950501 VALUES LESS THAN ('1995-05-01 00:00:00'),
PARTITION HIRE_19950502 VALUES LESS THAN ('1995-05-02 00:00:00'),
PARTITION HIRE_maxvalue VALUES LESS THAN (MAXVALUE)

)i

HashZRRIDHIZIEINEXREER, WRDMBEFERD, AJRRSSEHIENH, NS
HEaI/ORBEPAERHDNLE, IMBAEDERE, B, EREHashRAISH
RigZfE, FEXNERHEHTHRENE, LISREIENNESESM . ShRIEE—
fREZEEIATERN:

o [EN] BEDHENFRIVENIZLRER, LUEMIEREAES DN TS
. SRNFRELZHEBHFMN, ATUERERZSIMFR—EFID MR,
—RIBRT, ATLEBRIERRIERIEADHE. flIl, FARERRPIEEIE
HSREAD IR,
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o [8N] EREE—FENNERT, REAZENEEITFEESTIEEMY
HNFERAEAD R, B0, ERIwKkBEXNERF, FRzqdhEFEEETRESR
4 “zqdh='000001"" , BRAMMNHRERNIEFEzqdhFERIMAD B

o [#N] ERHEMRFRENNER, REEREAFHXEZH ISR, 15X
gﬁzﬁﬁﬁﬁfﬁ%w Join{ESSHIBRBUEE D HIEDNANE, ISR ARI/DDNZIE
9% E;)Ib_ \ﬁo

4.3.3 ZEngit

rict= S G i
EFRIZIHE, EFSERRNER, —REBEUTEL:
o [BW] RECHSHEELL.

EIREEZRENT, EREVSEENBRT, EEEIERENMAERNSENRRK
IRNEE. ZF=#E. NUMERIC,

. [Ji%i)‘{] SENREEEEXRN, RRE—&XHFRNIZERERRIHIESE
I

o [BN] XNTFHEMIE, ENERERFEMIELE, FEERAKE. 5
SURRIBENRAREATHERFEIIRAFTNHY, BREBLREAKEN LN

FAEMISR . FFAFRMAIBEEIERENEEREFGSE, B, FEER
CHAR(n). BPCHAR(n). NCHAR(n). CHARACTER(n).

KT FRRRBRFMGE, FENERFHREENE,

ERFABREENE

EHITFERIRITE, SERIESIESEEIFENAIRIESEE . R RERE(FERITE
BRASRE, T4 T GaussDB(DWS) & ARG 8258

xR 4-3 ERAFrTREE

BR R AT
CHAR(n) ERFFH, nfid 7 FEIIFEIK | 1T0MB

B, MRMARNFHFRFHENINT
n BBARESBHAZEFEHHTEN

I"FTo

CHARACTER(n) EEKZFEMH, nBRTEENFEDK 10MB
B, IRMANNZFRFEEEINT
n, A GESBIIBETEFZF4STEN
A

I"FTo

NCHAR(n) ERFFH, nfd 7 FEIFEIK | 1T0MB
B, MRBANFHFREFHEIVNT
n, BAREEBEHMAZFHFHTEN

A

I"FTo

BPCHAR(N) ERKZFHER, nErTEENFTER 10MB
E, NRHMANNZEFEFZEIELNTF
n, IBAREESBIATFZFTEN
A

I'FTo
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FAiErR 4 FEIEITEN
2R ik BAGEE=E
VARCHAR(n) TREMS, nifiR 7Tl LAIF#EASRK | 10MB
FEKE,
CHARACTER TRFFH, nimaid T r]LIFEESRA | 10MB
VARYING(n) FRHKE; HEIESEE
VARCHAR(n) 2E—#UREEHIARE
%iﬁ;l y o
VARCHAR2(n) TRFE/FH, nimR T aILAFENSK | 10MB

FRKE, WHIREBENFES
OracleZ2RBYHRIEHY, 17070
VARCHAR(n)—% .

NVARCHAR2(n) TRFFEH, niiRTAILUEEISREA | 10MB
FRHEE.
TEXT TR (F#Bid1GB-8203F ) 3K | 1GB-8203F %
FREB,
4.3.4 Rigit

DEFAULT 0 NULL £J3%

o [N ] MNEReeBNIESEmINEFERE, WA ERDEFAULTATR, Bl
EINER AR TETRHAESR .

o [ #N] BIHMAFENULLEN=ZERINENOT NULLAE, (R EisEn=
THEBTEEK .

o [#EBWN] AAUERGEHNARELHR. BT NOT NULLFIDEFAULTZ9ZRA,
Hth ORI UE XS E -

ISR
Partial Cluster Key ( [SEBER#%, fEIFRPCK ) 2IEEN—FEPRERAK, &
GaussDB(DWS)H, {ERPCKATLAEIEmin/maxiainz=s |SCIlSEsLR PuEIT S .
PCKAYIEEVETELL T RN :
o [XF] KR ERBEEI—PCK, —PCKAILIBE Y, BER—RAZENIE
12251,
o [#EN] AT RRARITIESG LEIEPCK, XS ERE—RF 0ol
op const, ERcolB%I, opHIRIERT =. >, >=. <=, <, constIE=(H,
o [ ] mHELEFMERIRT, EIFEdistinct{EELERDAYFI_EiEPCK,
HE—205R

[ XiE ] TFREIIFRE TR,
[ i ] MapE ERBIFRIRME—LISR, BIg0, a8 “UNIHERFERR” o
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FRAYR

[ XiFE ] ITFREIFRER SIS E RN
[ ] MapE ERRIRRERLAR, HlUN, BERARGBEZA “PK+FR

a7’ .
BB NE
o [XF) T EERTIFNENER, MIFERRLIE.
. é%%)&] Mip 2 LRt RmRE TR, i, BHELURGEN “CK+=FE
4.3.5 MEFIKEEE LT
MELZiT
o [#EiN] BB ZBFERKIXAER, SNAREYNERE.,
o [N ] MBEEXFREEEHIFRE,
¥REERT
o [N ] EZFHIKBEFERMNIZREL,
o [ #iN ] XBXFERHIHIERBIMNIZIFIEF—H,
o [#EiIN] XKEXFERFEDZ L, RojgeAIlHIBERIXEEXEK ., Flun, RABRES
REmE .
4.4 )DBC it &
Hai, GaussDB(DWS){BXxMIE =1 TEALUESIDBCHITIEIZR, WEPHBNEL
BHECEAEEEIN,
TS

o [XF)] £B=FTHBEIIDBCGEREGaussDB(DWS)RT, JDBCEGaussDB(DWS) &
EEREEKR, SRARNUATEESE, 1¥WIDBCAEConnectionFactorylmplsg
AYSCEL
params = {

{ "user", user },
{ "database", database },
{ "client_encoding", "UTF8" },
{ "DateStyle", "ISO" },
{ "extra_float_digits", "2" },
{ "TimeZone", createPostgresTimeZone() },
b3

XLESH AR SHUDBCERmAYTASgsqE iRl TAA—E, Hlal, Date
HEETHN . FREBERT. timezone 7R,

WNRLFREAEANXEEERT, BifEjavaiEEREaRHhERREXLSH,
o [#N)] BiSIDBCERELIEER, MIZRIETFERMIXIZE—H:

- JDBCEFImFREENAIAIX .

- GaussDB(DWS)E&B#FREENAIRIX o

SRR 30 (2024-03-06) WRINERE © ARITERARBIRAE 36



IR CERSS
FRisE

4 FFRIRITENY

fetchsize

autocommit

[ XiF ] ERARERF, NRFE[Hfetchsize, Wk iHautocommit, FFig
autocommit, £f{EfetchsizefitEL3K,

[ #iY ] 7£)DBC[@GaussDB(DWS) ERiEEZAIIBH, EERiTFautocommitFF

X, MREFHEEZEECTEEE, FEXAautocommitht, FENHBEFECK
IRIEESHRIT . FaN, EEENUSESQLITRZ BHMEIER, 1ERIEEZFiHE
H2ZRISHRERBNESERRER.

[ & ] HEEEREEHREINAEFANERS . BT —RSQLEEZE—IREIRE
B, B—MAFRIRESIER.

[ #iX ]| ENAEFRTHEUESZE, NANAEFAFF1GaussDB(DWS)AUERE,

BEER . BNIEES IR B sessionfBRTRTEIS#,

[ ZiX ] (FFRIDBGEE, EEEEBRRGEE TR, SENTUTNRMEEESIER

1B, BN, JeEsEABESREESHAITRIPE,

o WRMEETIRETGUCESH, IMAEBERITESE BRI, WiT “SET
SESSION AUTHORIZATION DEFAULT:RESET ALL;” S$iEEZRIRSESZ,

o WRFEATIGHER, IBAESERADNEZE LA, YIRSIRETRMIER

CopyManager

[EiX ] EAERETLIR., BEAEIRMERNLEESHER T, EXEFRNA
TEFRY, {ERGaussDB(DWS)IDBCIKzRYCopyManageriz i TRt ES AN .

CopyManagerf9fEA75:%152 il CopyManager

4.5 SQL w5

DDL

[ 1Y ] £GaussDB(DWS)H, #EiXDDL ( #3K. commentss: ) 1#{EF—
17, FEHIBE PR SR DDLIRIE, B KEF AESIIHRERIZIND

o [#iX ] #£IEAEE (unlogged table ) {FRARRE, SZEMTEHIRSTE
( TRUNCATE ) $#2(F. RATEREHS=T, GaussDB(DWS)FMRIEIEREE
(unlogged table)HiEHIZ 214

o [#EW] IREYRFAIFATRAFHESVENAIEREE . HELRHITZF (5IF)
=AY, IRRTRFIEATRBEFEENTE (F1F) R, TUBRTIIREXEK
mRAETERMN .

o [&BN] H3IFRNEBKEARBISOFH . &, R3IKNEKILR™E, &
KEARIFETTH, RRERSIMEHE TR,

o [ ] RIFELBHIRIEAUKIKER, BUAEEFDROP---CASCADETFE{
MIPRRISR, LASRIRM .
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R INEAOEN R,

SERILEHE

ER(F

[ 32 ] EINSERTIEAHFEX L HIBNNFERIIFE, Fla0:
INSERT INTO task(name,id,comment) VALUES ('task1','100','88100MES3");

[Z ] EHERIEANEZE, EHIEEERT—TCBHER, BMIRH#T
ANALYZEIR(E, FHLESIHEERNERMSEAIHITIHRIS K.

[ B ] IREBEXRTHIFFEHIRE, @iERtruncate tables =, AE(FH
delete tableJ5z . delete table5=UMIbREREE, BEASEMIRLEEMIRTHY
R AR EEE,

[N ] AFELRLEEG ( FNEEUEREHTILIREER ) BT, (EREFIE
BtEls, LABNRRUS B A R STUHAARFT o

Liﬁéﬁiﬁﬁi@qﬂ, MEEZRVEEHIEXEE, FTEXEKBHIRAIEE
KB,

[ XiE ] EOracleFBRATESNIIER, =FFHFHRSEMERNAANULL, WRF
B REEFTRFTENERE N TORIEIERE .

[ ZiX ] BRETLIERRSN, WiZREBRREFimROAEERERIF. NRER
gTX, HERUSZRITEESE.

[ Y ] (FAESAIITDDLIIDMUEE ., 40, truncate table, update
table. delete table. drop tableFR{E, —BHITIRXMEIERE . XJTFixXEER
E, BWFEFRSESHTHE, YENTLUATEIR.

[ Y ] EERRSH, ENERIIEETGERNMEFE, FENER
“SELECT *” XMEi%x, —HEETHEEE, RER S EIEHEY; S—FAH|
B on A = GRS Rim L SRR HERIENG o

[ &Y ] FifaESATHE _Eschemagisdl, oJLABi G E schemalliaS2651a1Z
JEFRERRYZE .

[ #iY ] BT 3skFEHAEFHTHKEL (45512 ull join ) BT, HITRMMELUEE,
FEIFERWITH TABLE ASIEEI8IZE S EIGATRAYS IS INSQLIEEIRYRTIEM

[ 2N | REBSFERE-R/RIRFIFUll join, XERESISREREN2RIMAK,
EIEHRITIEREH R,

[ %3+ ] NULLERIELER RELERIIS NULLEEZIS NOT NULLEASSHIBT, EfhE
AR EFIFTERREINULL . #130: NULL<>NULL. NULL=NULLFINULL<>1
IREIEREBENULL, MAZHALAIH/RE.

[ % ]| EEBFRITRFFAGICREET, FEFEAcount(col)KE L count(*),
count(*)&4titNULLE ( E3L1731) , mMicount(co) F&%it s

[ &% ] #EHiTcount(col)BT, & “ERNULL” BIIERITIHECH0. EHRIT
sum(col) AT, HFFEICHREPAINULLEY, SREGIREINULL; HAEINULLAY,
“lBAINULL” BICRITBHEITEN0,

[ XiF ] count(BANERR)EY, SANFERBVABEIESIEREXR. a0,

count( (coll,col2,col3) ), iFE: BIZFERFITITEAT, BENMEMEFERERAN
NULL, iZf7tH#EITE, MR Scount(*)—H,

[ %% ] count(distinct col) ARITEIZIIAEERIIENULLAYEE, NULLIEAR
.
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FiigiE 4 FRIZITEN
o [ XiF] count(distinct (coll,col2,..)) BRFITZIINE—EHE, HFABERITF

EEBANULLEY, thatitsl, EIHXLICRMIAIZIBERT,

o [XiF) BIESRIIREIEN, SRIEESNEIEZEEFNIEIIRIEHESRELR
ERATXAFHEURREITERNRE, MNRKAZIXINAIRE, WSIENAYHTT
K%;g%ﬁg%?&%% , REBIRIERAENEIER SR AT A ENEUREET
:%’;: M Iz]" o
SELECT * FROM test WHERE timestamp_col = 20000101;

FiRBIFa, BRigtimestamp_colRtimestampZERY, N&sLBEH ST iFtimestamp
ERMint2KE (BEEHFTNPZIntEER) ‘ST Z8RIRE, NREAE, U
Btimestamp_col#i1E EHFIATNRBYEL (WA textZEBIKITE

o [EBiN] REBRIFEFEREUNLIN. TEFERRLIESELECTIEAH L
FIFRFHFES, & FEAIFR, FESRSBLRIAA— MrEFEISED:

SELECT id, (SELECT COUNT(*) FROM films f WHERE fdid = s.id) FROM staffs_p1 s;
MEFEIFFRSHERMEIRISNE, ENBARIRES, NISREWSE
g, MirEFEaHTENER, BEERERXEK,

o [N ] EWHEREFEH, NMAIHTIBRMAHTHIF, ICERIZR/ (HiEHAY
ICRERL ) NEHHHERE

o [ZiX] WHEREFAIFHIT RN REFESRILMN, EHEFREZMIELLRE
HH—18, MURERELHS TSBE# TR . Fllcol op expression,
HAfcolBEAI—1, oph ‘="« >7 BIFLCRIRIERF, expression A&7
ZrFAR . fFlEn,

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

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

o [#EN] REMETVENHIFRIE, HIFEEREZE KSR EFRCPU, R
SZiZ4EIFR], RILAEE{EAORDER BYFILIMIT, E/NEEFH. GaussDB(DWS)
ZRIAIRBBASC & NULL LAST#1THER -

e [#iY ] EFORDER BYFa#1THEFRS, EX8EHEF S ( ASC/DESC)
NULLBYHER AT ( NULL FIRST/NULL LAST)

o [ ] AEREMEKBMLIMITFIOIREEFEINFIGERE . NRIBHIFELERER
LIS ORDER BYFA5LimitFaIAEFER, YERErILUFEROFFSETBEI 4 ELS

£,
o [#] ERIEWSSEERVERT, EWREERUNION ALLRKE
UNION,

o [#BN] MRITBFHRBORKIARN, AILUSORFIATNEE(LIIUNION ALL, LA
R’ MERE. EAORAISQLERZRELEMM, SEHTEEE. Flul,

SELECT * FROM scdc.pub_menu
WHERE (cdp= 300 AND inline=301) OR (cdp= 301 AND inline=302) OR (cdp= 302 AND inline=301);

R

SELECT * FROM scdc.pub_menu
WHERE (cdp= 300 AND inline=301)
union all

SELECT * FROM scdc.pub_menu
WHERE (cdp= 301 AND inline=302)
union all

SELECT * FROM scdc.pub_menu
WHERE (cdp= 302 AND inline=301);

o [#Y] HIN(vall, val2, val3---) ‘AN PFERRZAS, BIFEHIN(values
(val1), (val2),(val3)---)iBEHTE R, HHUESBEMEINARERAIEXEFE
3, MNmEAEIaTEE.
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[ B ] EXBEFZEBRAEENULLERERT, ER(NOT) EXISTRE (NOT) IN,
flgn, ETTEEEHEIHR, HT1.CAJREFENULLER, sJLAZEAT.CIZEERN

NOT NULLASR, B TUNTHES.

SELECT * FROM T1 WHERE T1.C1 NOT IN (SELECT T2.C2 FROM T2);

ALKER:

SELECT * FROM T1 WHERE NOT EXISTS (SELECT * FROM T1,T2 WHERE T1.C1=T2.C2);

(1 588

o WEFREHFIET1.CI1FIBIEFINOT NULLBYBER T, BEABE[SEF(NOT) EXISTES

(NOT) IN,

o WET.CIAFEINGY, ERBISIZEMAEBEEEINOT NULL,
[ 2 ] BT TEIREE, MARERLIMIT OFFSETIEX, IXEERTLARE
ZIRITHERIVEREFH . BHRURESESPER, WITRESVXIAFIRFRE

REFS.

4.6 BENXIIMEBRE(pgSQL/Java){#H

[ %% ] Java UDFRJLASEI—LEjavaiZiBitE, 21t lava UDFRETERlSs,
[ X% ] ZiEF)avaREPEREAAERERERE, SIFEARRFIDBC,

[ %5F | REGEE TRPHIEIESEE,
ArrayZERRESE ) &
BXA.

%ZS;&EE] AZHFUDAF ( FIFEN

zZk O

% 4-4 PL/)ava BRIASHESR BRI X R

ESiEN

FFFEEX SHHIEERE (Java

%) . UDTF ( FIFEE R R S

GaussDB(DWS) Java

BOOLEAN boolean

"char" byte

bytea byte[]
SMALLINT short

INTEGER int

BIGINT long

FLOAT4 float

FLOATS8 double

CHAR java.lang.String
VARCHAR java.lang.String
TEXT java.lang.String
name java.lang.String
DATE java.sgl.Timestamp
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F i 4 FRIZITHEN
GaussDB(DWS) Java
TIME java.sgl.Time (stored value treated as
local time)
TIMETZ java.sgl.Time
TIMESTAMP java.sgl.Timestamp
TIMESTAMPTZ java.sgl.Timestamp

4.7 PL/pgSQL f£EF

TR

1. NEERBRIEHITHA.

2. EFERRNHEISARERES.

3. WBIEH. SEATMENE.

4. REFRENMEIEHEEE, KIS,

5. BEFBRaANZRE—AISBZIRNETHE -
6

NFEDEEBIEFRNEI TR, SIEEFIIFITIEMEUEERNSS. FHEER,
ERIEN YRR N (E RS RIS RS %

EFERNIFA. IEfH. e,

FRAER P BIEEIHICOMMITFIROLLBACKAYIZZZAIH, BN EIFIEITIEE
FRHHTEXAICOMMITEEE ROLLBACKIR{E .

9. Effﬂ*ﬁﬁﬁ%?zm]\ﬁi; SFiEFRR, NAERNEHEZS. BRENEE
RS,

10. NRftimE. BERINAREL, HNRAYERARRHBRIEERTR. HiRE
Miz1TER; AU ARZEAMH. BEMAsRE. Skt

EFRSE

7EPL/pgSQLFISQLIEE HfF AHET =,
FEPL/pgSQLAEISQLIET HEEARETURNINGF 4]
FiESFEER R

a. XFBEANEFEZIERvarchargi B varchar2Z2 B HS AN A RABIZ 501 -
b. ARfERBlongZEUENMATHESE
c. XFR/IBI10MBIFRFERIEENGH, N{FFHCLOBRE,
4. TERBAEN:
a. g%ﬁﬁﬁﬂa‘, MREMINBEREFER S NS RETEERE, RER%TYPE
lan o
b. ICRFEEAY, WMNERENINEMNBRTEIEERAT, NEEFE%ROWTYPERSR,

TEFRPSTNREE—5K1EM.
d. ARFEBALONGERIgIT S,

o
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FELIEREN

piZanEdSEESicH
a. ENHRERRBNXA .

b. FTFREMERBENXA. SFirRERREEMRSRARNNARER, NE
R RREF XA, EirtrRENEFEIRETER, NEXKAFF.

c. 7EfEFIDBMS_SQL.CLOSE_CURSORFiiztrgl, MifEMA
DBMS_SQL.IS_OPEN#irifine it eI .

%éﬁﬁﬂ@)ﬂ\u : 5| AEEYRITTRIVEFERFORALLIER), FEEFRFOREINME
R o

B ERRN:

a. BNMESRHNRZZIEFAEERNESQL,

b. PL/pgSQLAESLHIDDLIEAFIRFEH &<, AIEMAEIESQL.
¢ REERZEYHE.

HERSQLAYME IR :

a. PEESQLEFRYIERS.

b. }§§SQLW‘E@H’\J?—i's#ill]%ﬁ'ﬁ'l*%lﬂﬁ)\i}ﬁ, RIFSMAFHITFIRE, Bk
I o

C. TEPL/pgSQLEIAH, BRITRMBRIKE, REIMBIT2499F %
Trigger{EFAENY:

a. TriggerA] HFMESHIRAETES WSHIELXITTRAMRITAS
b. AR{FEFITriggersCENV 54 EEIEXINRE

{F{AI7EPL/pgSQLEF A ERIEIRE ST INZEEAIHIT, Efr EASFIFEREER
L, IJLMERTHEEXCEPTIONFIRIBEGINEIHEKEBIRFHBENHIKRE o

1.

TEfERPL/pgSQLERA, WNR(FR T A REREIMESERAISQLIER, NE
EXCEPTIONFA X2 Fa]se M S EHTAIE, BRBIRIBNSERE
BEISNER, SHIEFRZEEIR.

WFEFECRKEXNEE, AJLBEFER. DWSEARATIFEENEE .

HEAFIEE— 1SS EXCEPTIONFARRELL AE SEXCEPTIONFIRIRFFFHA
L, FHitb, IEVEIHSAEREXCEPTION,

TEREMN:

a. . RERIMASIRBIEN: INBHE, SHIEFERAXS,

b. FE. RHMMESHIEXEN: OUT SHE, SHEHFERKAE.

¢ Ui, REERANBHSHBIEN: 10 288, SHBEERXE.

d. U, REGEEFTRINEEERV_TEREMN, TEFHFERNE.

e. BEEEDMMFRIEFER, whereiBGARHHETEZHER—9v_where,
selectiBAIRIHHEZR BB H v _select,

f. iC% (RECORD ) R3B! (TYPE) spBREMHT+EERAEMN, BREFEAK
5,

g. FTERERCUR+ZERHE, BIREFERAAS.
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;;E%;@EHHH#, MEREE NN AREFERE NIEER, RfERE%TYPES

b. Eﬁ%@?—;ﬁﬁw, NRHEE IR AFRTEHIEERR, RN{ERA%ROWTYPE
FPHEAo

FREAE:

a. IERNZEEEMH, MAREREARBE.

b. E;%ﬁi%% ZE, PN hE, ATERAER, FRSRE LBalLUER
E= v

c. RESNEFHEERE. REPFARINERE, FEASNEE: NMEFNEE
EEER . REE. REHE. ERRASEEINEFTHEER, ENEE
g R LR RIF SR —E

d. REBABESHEELRNERE, FERXTENEN.

e. MNESMISADZHFRRNLER, WMARNEEINEE, SFEREE, N
I ERERRMARIANBRIFER.

TERPRR:

FITRNREE—KEY, NRNEERGE, NER—TH5.

KNEHLE:

BRTEESR, N—#FRALS.

FEHRE

BIERTFEIIIEEA S, F—ERICREATE, AS/IS. BEGIN. ENDX/JLMNEFEFMN

FE—5, EfEpokoxgsit.

B

a. TEENIEG. BITRRE5—&KED.

b. [E—EMIIF. ELSEIF. ELSEFIENDXEFNFFIATFRE—7, PITIEQ%EH

c. CASEFNENDX(#EFR{UFRE—3, WHENFIELSEXEFRFEH

d

E—EEQLOOPWEND LOOPXKEF NI TE—F, ERIEAHEHRENMIRYGE
Izt o
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5 EBIEEZSE

1

5.1 EEEAHPRR
5.1.1 HiEEEFF

EIF=WDIAET, GaussDB(DWS)SziFEIERAFIEEAF RIS ERIHIERE
WS, =NHULTF, BPEEMURESE =MD,

o EIERAFULEEMEEBRAPIIEERE.
. %E%Pﬁfﬁ}ﬁﬂiﬁﬁéﬁﬁfﬁ, FERN R T R EIRE R LR HITSQL
E1CT S

ERPERGaussDB(DWS) MR S XS EHI TERI0IE . A AT LUARHIEZEEL
REEXR (Flank) , FETUERFIASEF IS RAIMPRIEEIERT LIS
EENITR . BREERIN, EBCREATEDBEMAIFAF AT LASIER SR FEFH IS FXTiX L

HIREEORUR.
SRR
% 5-1 HUERFP%E
AP | iR R HTHOIRAE snfaelE
=i

EE | EERBIKME | IF=ZENDIUERXT, HEZXR | ¢ £GaussDB(DWS) &IE
= RESER, FHRSNIR, BEIEHITET ZHEIG G EREAT G

dbad | RiEEE BHRME. RABIERES B dbadmin2 &%
min | SYSADMINE | SRFrEEERISIR SER,
PRI o {HFICREATE USERE}
ALTER USERIEZGIZN
REEERER,

CREATE USER sysadmin WITH
SYSADMIN password
'{Password},

ALTER USER u7 SYSADMIN;
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PAYSEi=IEd] 5 EIRHIEERTSE
BR | ik AT TRUIRLE il ity
2R
=B | EEAR o FRTEEEHER. {SEFACREATE USERIE;£BI
P . seie | REEAIF
° ﬁﬁﬁﬁ%ﬁfﬁﬁ%%m% CRET‘IJ'E USER &7 PASSWORD
N ; '{Password},
CREATEDB.
CREATEROLE.
SYSADMIN,
o HIAHIBETR,
o BUTSQLEH.
ThERRF FIE=ND BT, eI | FECREATE USERIE XS
RIEHEINDEPENDENTEM | FBRF.
HFAE P, CREATE USER user_independent
y S _ WITH INDEPENDENT IDENTIFIED
HIEEEBREREEIEIN | BY 'fPassword):
B, RegHiTizslHRIE
( DROP. ALTER.
TRUNCATE ) , Ti#fT
INSERT. DELETE.
SELECT. UPDATE.
COPY. GRANT.
REVOKE. ALTER OWNER
121k,
5.1.2 FFE&E
{EFICREATE USERFNALTER USERAJLAGIZEFNESIBEIEERF .
o JE=MDILT, GaussDB(DWS)HFIKF REEH RS =R RTifHECREATEROLE
BHNZe2 SRR CIZEFIMIER.
o =&oift, ARPKFREREZEEERCE,
IR
CREATE USERIEAIATFCIEHHHIGaussDB(DWS)FBF . CIEARE, sILUERZA
PiEEEIEREE
o BIEEBEARFU, FEERFIHBCREATEDBEM
CREATE USER u7 WITH CREATEDB PASSWORD Y{Password};
o BIERZEERmydbadmin, FIEESESYSADMIN ,
CREATE USER mydbadmin sysadmin PASSWORD '{Password};
o BIWEPG_USEREECLIZNAF,
SELECT * FROM pg_user;
o IEBFEAFEN, BEIHRSZEPG_AUTHID,
SELECT * FROM pg_authid;
IR Er R

ALTER USERIBEEIARTFEXAFEM (i, EXARPEBISIRENS ) -
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o~
o HMHPUIERZHU2:
ALTER USER u1 RENAME TO u2;
e AP UIMEFCREATEROLEFR:
ALTER USER u1 CREATEROLE;
o EMNEFEBNSEEEIEEFEL.
BERR
ALTER USERIEAJHIACCOUNT LOCK | ACCOUNT UNLOCKES# AT SiE ek & i
F, BENBERARITFER. EEEBERAMERFHE. BEXBOEREBR, o
FIPEZWF; SEERANAKPIREEER, JFIBIHZKF .
il
o HIEAFUIL:
ALTER USER ¢7 ACCOUNT LOCK;
o EBIFAFUI:
ALTER USER ¢7 ACCOUNT UNLOCK;
HERFARF

DROP USERIEEGIAFMIBR—1 21 GaussDB(DWS)FHF . AP ABER, &

EBRAUMREBERK, . BRPRRERATIRE

o [ERIMIRSREFET, A", 8.

o  INMIEREFE, ZBFIFFENIRtEESE—REMER

o  IMBRAOEFIEATEENIAEE, SBIRESFSILDBT, BRPESIEIRSET
FEZd St emibk.

e DROP USERIEAJFSTEECASCADERY, AIZREXMHBRKERFIFRIRENISR . BIMIRR
owner2iZAAFPRINR, FiEBEEMNRINZBFIENER

o~

o MIBRAAFUI:

DROP USER uf;

o REXMIPRIKFU2:

DROP USER u2 CASCADE;

5.1.3 HEXZEBRE

BIERFEZ AP IHREZEIEEHES, GaussDB(DWS)BERUANEIREREER, B
I BE X BIEERFZ105REE .

GaussDB(DWS)ZHMAZ B HREE

GaussDB(DWS) BIA{TEEZERES ( BIGUCSHpassword_policyBkiA1) |
ERATTBERERINT:

o KENS32NFEH,

o EVEAAEFHE. NEFE. HFHFHR=FMIEAS,

o THERAPENMAFERE, WREKNIEANSER,
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5 EEHEERE

o THERIRIENS. SRIEBRIRRE.

ERIEATEH

FRRKEE: BINEREEK. BiRENHE]. BiRERREIUNREBIINES R
FHERSHE, TENERIRBNNOGUCSHEE, 2 T% (IFHARAHIS
ELEFBAIE ( postgresql.conf) ) :

E 5-2 HENZERIERIIN GUC 25

FHORRE MNSHE | SR SHIETE Gaus
R sDB(
DWS
YEUIA
8
EARTE | password_p | SUEETE(EN | BEL, 0. 1 1
FuEFie H
BEAREL | olicy e O | o oEmARAEHTERE
= Lo | RERE, RERONE
Eﬁéﬁgi EREX, FEYZ
Ews, | B0
o 1RIRREKANEBSH
FERIBERES
BIRERE | password_ | ERBMS/IMS | BE, 6~999 8
£33 min_length | &,
password_ | ZRERISRKIK | BE, 6~999 32
max_length | &,
password_ | BEAEFE | 3, 0~999 0
min.upperc | (A R | o ommanIRAl.
7 )
o 1~999FK RBIEMKFFTIE
ENEBRGELFTES
BAEEEBIM.
password_ | @&/N\E=xHF | #1, 0~999 0
min-towerc | {822 B2 | o ommamimsl.
° o 1~999FKREBIZEMKFFTIE
ENZBRHELEES
BINEEEBIMH,
password_ | BE¥=F 2RV, 0~999 0
min_digital /I(\gf)ﬂ’\JEx'Q\ o 0ERIGHEIRE,
2X o
o 1~999FK REIEMKFFTIE
ENEBRHELEES
BHEN
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&R 5 EEHIEEL S
R MNSHE | S8dEd SHEYECHE Gaus
R sDB(
DWS
JE9AN
8
password_ | BE4FH%FEMS | BE, 0~999 0
min_special | B Ty | oEmRARA.
FEELE | ° 1~999FKREIZENK TS
5-3) , TENZRHhE/DEEL
BYEHRERAIE
FHEEMH | password_ef | BFHIEEE | iF=E, 0~999, Bk 90
fect_time WHA, HXE | Ko
PSEIVER | o omRARRERER
FIHAREE R 2L . 48,
password_noti _
fy_timeRy, & | ® 1~999F%~BIFEM RIS
ey =z =t ERIERSEER, IRk
SHIEERE BT AMHR SRR
TEREXE TAFPERERD,
=
password_n | ZRBEIHARIIR | EEEY, 0~999, BfAK., |7
otify.time | BRI, | o ommAFRIREIAL.
o 1~999FKRIKFZFBEIHA
BUREEAYREL
FFOERIR | password_r | FAJEAX FeaA8, 0~3650, By |60
= euse_time #. Xo
o ORRAKEZRIBAIER
KE
o IFHEFRTRIIZIBABEL
ZEIEENXREANER
TAYZRS
password_r | ARJERIX 271, 0~1000 0
euse_max .

o ORTAKMERIGBIER
IXE

o FBHFTIEIEARE
INZAEFEERIRE A&
RIZRIZRS .
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VAYSEi=IEd] 5 ERHIEERSE
FROcRES MNESHE | SEER SHAVETEE Gaus
R sDB(
DWS
YEGA
8
=R password_e | SRFM@FNIE | 0. 1. 2 1
neypton © | FEIEEE | oaeomsesmas st
ype gl 1= | s, SeEEss
o JImdSIIZEEL . 7~
EINFEPER.
o 1FxRTRKFsha256 750X
EEBINE, F'ZApostgres
Z RFixRImd5FEFPIAIE
B, BREFHELEXA
md5+sha2564 8 %
X,
o 2FKRFEMsha256 53T
BRI . ZREEES
. Hsha256 N2 E%
X,
FIXSHE | password_lo | lIkP#HSIER | iFRE, 0~365, BfiA 1
ck_time Eﬂﬁbﬁﬁﬁﬁﬁgﬁﬁ X
1) o OFREMIITARMET,
BN ER
o IFEFRRMKFHHIE
&, HiiErtaias
password_lock_timeig
ERER, WKABESH
B1TRE
failed_login | JNERIMAZRS | 2B, 0~1000 10
PEipmionis e
_attempts giuzﬁﬁukéiné . 9%%3?E§Eb%hZEIUHEZ:€E
failed_login_a o
ttemptsUI24FT | @ [EEHFRRIEIREN
M P EERE IREUKRE|
password_loc failed_login_attemptsiz
k_time®> 54 ERVER, HEIKFE
S} HHITE o
xR 5-3 HFEFER
WsE | F& W & s FF e F&F
1 ~ 9 17 | 25 <
2 ! 10 18 [ 26

MAERRZAN 30 (2024-03-06)

WRIERE © EARITERARERAF

49




HIRCERS

FRiER 5 EENIEEZS

wms |FH |&mS F wmS = wmS =5

3 @ 1 ) 19 { 27 >

4 # 12 - 20 } 28

5 $ 13 _ 21 ] 29 ?

6 % 14 = 22 ; - ;

7 A 15 + 23 - _

8 & 16 \ 24 , ] ]
Sha&AEE AN

Thl—: BREEBEFRESHpassword_policy,

B GaussDB(DWS) EIEZ4HIA .

TEEMSH=FR, pF LS .

TEEERESIRPIREIFTEEAVERY, BEERSIR, A “SEEHFE” WHE.

BE ‘SHER RE, HE ‘SHIIR" EREKLpassword_policySHE, A

E%E “tR17” o password_policy S LFRHITERERHRE, SHUELSSZED
o

A w N =

5-1 password_policy

= @

mEEE

T6—: EEEFEEXHIpassword_effect_timeZ&#,

ZFGaussDB(DWS) EIEIR4IE .
EEMSiEs, B “SRERY |
EERLYRPILEIFTEEAIERE, BEERZIR, HA “SEBHFE” WA,

BE ‘SHER” RE, FiE ‘SHIIR" BEIR(Epassword_effect_timeZS%{
{8, RBBEE “RIF” . password_effect_timeSHETHITEEEREE, 2
HUEEIIBNERL

AN =

W
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Fxisrm 5 EEHEERS

& 5-2 password_effect_time

e ©

EgEMEN
+ EUEAEERNBIACERENENESORSES, Bk S
AR Z0), RERRBPEE MR AT TR
ALTER USER user7 IDENTIFIED BY 'newpassword REPLACE 'oldpassword,;
mall:
FREFEMN, BUSHITEM.

o EIERULUENECHSEEMKFRIZESL . BITBNEMKFIIETS, #RA
FEBERMERTEERATE .

LUE AR joelk R30I, an<t&ztanT:
ALTER USER joe IDENTIFIED BY 'password;
AR
o RAEERZEAFARITFERIENSSER.,
o ABFEERALELEBRFEBEEFATERFEESE,
o RAEERAILUENECHEREFEEERREN.
o EHEINIE

RESRISIENAFRMNACE, FERIEEE . MRAZESHAFNEFEEZD
¥, N=iRiE,

IR ERFjoeafl, apSt8zUalT:
SET ROLE joe PASSWORD 'password,;
BRI TSR TRENN:

SET ROLE

5.1.4 BREE

I BRELAR

IRFTFAFBEENEENSR (BFEEN. R, B, F9IF) AUE (85E
B M. K B SIEF) BERRIT.

GaussDB(DWS) RIS REED N =fiF=:
o EENR
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B REE

RANRNFRAEBFEY, BiESYSADMIN., CREATEDB. CREATEROLE,
AUDITADMINFILOGIN,

RBENE—RRIEIICREATE/ALTER ROLEIEXZRIETE . HA, SYSADMINKRERATLA
IBITGRANT/REVOKE ALL PRIVILEGEZ FEiaH . 1B ERSARTC %@ ROLEFN

USERAIIBR#G4R R, thIciEIZFPUBLIC,

HUBIISAR

BHIEENSR (RFWE. IEEFER. #iEE. RE. BXF ) (IBEXSURIEF

SEHABIERF . GRANTHSBEIEENSANSIENRIEF— IS IMAE, X
LR SIENNZRIEERINR L.

FFPHUR

B— At APIONREF— SRS M HitBe AR . EXMERT, 810
BeEAPEHTRAEE— SN EIEENRIES

=BT WITH ADMIN OPTION, #iRIXEIAFAILUGIZAIRBIRIE FHILAE
AR, UREEFIERIZACI AP SHEZINSIR . SENRNAeSBERAE
T EHEOHIRER, FrEdFzAeARPSIRIIAPIBEEHISIREISEZ K43
H,

HIEER A SRR ST OURE B PIEF/EEE IR . #HBCREATEROLE
BIRAY B LA P& T UIER A E R R A EONR.

GaussDB(DWS)i&idDatabase. SchemaflZiE IS RSCIMERNIREIE,

DatabaseZ B G/AEZE S, BISEZRELIMMEINIRIEE . &1 "Database
ZIER=EFRLD, AILILEERE. SIRREESE . HUREERHEE— 2
BB EIEE. BRIIABEENEESCEARHEZ=N, EREHIEHAHL=,
BEPYLUEERTOEIEE, (BEXHEERINE, (TABAFPEREREREKE
FrEBBRIERZE .

SchemafBHIA XHEBRIER S, ALUBIIGRANTSREVOKEE XEEIEFHIA
RIFFPXESchemaRETEMNRAISIR, NMMRLEWSELHREE . BNEIE
EEIE— B/ Schema, 8/ Schema &3k . RHEHMWERPINNSE ., AR
Eip a8 EEIEESchemablINI SR, EEHIE T SchemaRJUSAGERR .

WROER, MAREBURAEERERASERATLUES. (EXFIRPRITSR
HitBPEFOEEERINEIRENS, fliltablel, BEEHLEHIE Fdatabase
AICONNECTHURE, BIESFSchemalUSAGERR, f/EiEFtable1AYSELECTAY
fR. ARPEIHOERAINSR, YEREF EEISKIISER . tbalAREeiEsE
MBRSchema, FEHKIE FdatabaselJCREATEIR;

5-3 BERINREE

Datakase

Schema

takle table2 wiew
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=] =2}

GaussDB(DWS) AU PREIEMEEY, E—FEHBIRIRBAC ( BT ABAIPRIES] ) AISE
o, HAF. A, NRETIREEIEREX.

BEER—HENRINES.
o “HPF’ AN ‘At MESXLIrERERN, B—NXETF “BF” ##HBlogin
MR, ™ “Be” #HEnologintiR .

J &E’aéﬁgr‘ RGP R BENRENSBEERRMNIRNISE . AeRiREENIRAIE
&, ART I EEERF . —EEERFPTHLOR.

o MABMAFTLIEE, BIALTEREHBHEERINR.

o EUGRANTIEARETRF/E, BFIIESTACRMENIR. HEERAEH
TR ES. Bla0, ALUSIRIT. FRRM4EHPARIEZERRRAE, SRt
GRANTEE ARG, BRES I ABTIIAFRFEARHIENESNR. TABKR
AR FEREEIPRAT, XA REL S AE TRIFIBEMRE

o IE=DIHT, RERAE EEJDE-ECREATEROLE)%ré‘EE’JﬁHPZﬁE@UE B3
:%ﬂﬂ%uggé =WHOM T, REBHBCREATEROLEEHAIBRA8L0IE . 1825k
iR eE.

EEEEHRE, 5EHERSEPG_ROLES:

SELECT * FROM PG_ROLES;
B{RRIBIE, IEANMFRABIRIE, 1555 SQLIEIZZS%EFCREARE ROLE/ALTER
ROLE/DROP ROLE,

ERAE

GaussDB(DWS)igt 7 —HMERAE, LA “gs_role_” Frkapd, RREIMFERN.
w2 RAVRIERNIAE, ATLUSXE AT HEESTINEMBFSAe, {EL
‘%FEJP%@;W@Eﬁﬁﬁﬁ-‘r%i‘éﬂ’*ﬂﬁ%ﬁﬂlﬂﬁﬁo BZEFERMERE, LIARNERBX
BEE‘E { }Eﬁo

MEAERITIIREE 2% T&:
& 5-4 MEAERITRINREE

RE PREEA
gs_role_signal_bac | EBEARAZEEpg_cancel_backend. pg_terminate_backend.
kend pg_terminate_query. pg_cancel_query.

pgxc_terminate_query. pgxc_cancel_query3REGHEZ1IEE
HESIHEAIR, (BRI EETHBAFIIRIE.
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EEMEERE

o=

PUBRfER

gs_role_read_all_s
tats

ERRSINSREH BERST REXNSMRIHER, &
BUBERNEAEERUNNERE . BE:

RREESE:

e pgxc_wlm_operator_history
e pgxc_wlm_operator_info

e pgxc_wlm_operator_statistics
e pgxc_wlm_session_info

e pgxc_wlm_session_statistics
e pgxc_wlm_workload_records
e pgxc_workload_sql_count

e pgxc_workload_sqgl_elapse_time
e pgxc_workload_transaction
Y NGNEISES

e pgxc_stat_activity

e pgxc_get_table_skewness

e table_distribution

e pgxc_total_memory_detail
e pgxc_os_run_info

e pg_nodes_memory

e pgxc_instance_time

e pgxc_redo_stat

gs_role_analyze_a
ny

BERFRANALYZERREURGEIERRAF, Btdschema
PRISE, XPTERIRATLRITANALYZE,

gs_role_vacuum_a
ny

BERFARVACUUMBIREMEAEEZ AR, Bhdschema
NIRIEE, XErERERTLITVACUUM,

TEAERIERLIR:

LAgs_role_FFkRIAmE A ENEIUERERIIMERBREF, FEIEFHELL “gs_role_”
FRAF/Ae, BREIPKEENRR/ABERRILL “gs_role_” Fk.

B IEXSFRE A EHITALTERFIDROPIE(E
MERBRUAZBLOGINGIR, FREMESRE.

gsqliTan < \duF\dg B RFRE R ERIEXIER , (BEEE TPATTERN ( kS
EEHBTHINRENR ) WREAREREREER.

=NRIUXAT, EASEIFNEEGTMEREADMIN OPTIONNRAIB R BT
MERAGHIITGRANT/REVOKEER,; =IO, Z2E81Ex (BAF
CREATEROLEEH ) F1IEEAERAEADMIN OPTIONSURME A ERGTIEAE

HFTGRANT/REVOKEETE . f5I40:
GRANT gs_role_signal_backend TO user1;
REVOKE gs_role_signal_backend FROM user1;
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PRI FekiEH

HEEMREERE, #HITUREZNAFMEZNRIIIEE . ERREEINEOAME
ST, KRB, MEERAEEREESHRAAERRIMNR.

B RIRNREER, BAREBNSKAEERERAEERITLIER. EXF0RIBRT
R, UNEIGRANTENRANIRIEFEMBR . AFEEMAFEEEERYNSR, BJLA
AN SRIAE Z oS8 REIdGRANT/REVOKEXT Eitb B e B &S 515 .

o (EAGRANTIEGFETFIR.

flgn, BEXmyschemafIBRIELS B E UG, EFEmyschema.t1BISELECTIR
E¥mtul,

GRANT USAGE ON SCHEMA myschema TO uf7,
GRANT SELECT ON TABLE myschema.t to uf,

e ({FAREVOKERHEEIZ FRIBUR
Flan: BEEARPulEISERMyschema.t1 ERIRFEINR

REVOKE ALL PRIVILEGES ON myschema.t1 FROM u1l;

5.1.5 ={493L

BINBIR TABSYSADMINEMHIRAEIER, ABRAHENR, AL SEE
B, AT BRRFESEXATIEEFINFTREXE, TLURE=NDI, BR
HERRINIRD AL EERMFITEER.

o =NNifE, EAEERBAHBEBECREATEROLEEY (Z2EEBR ) M
AUDITADMINE™ (FIHEER ) 88H. BIABHECIZAHARPIISUR, F
AEREEENMFHUIRESITEEIINIR . X FCREATEROLEE M4
AUDITADMIN/EHRIEZ(EE1ESE CREATE ROLE,

o =MpNYME, RRAEERIRSXECFAMEEITNRENIR.

=R MUANRENEBSERE=NDIUET
=D BRI PRIFIBER =D ILERIREL, 155955 RS-5/1%K5-6,

% 5-5 BIARIAEFPBUR

;(?: KB | RAEEER Z2EER HitEER HEAR

118

xRTE | WRTEFEE. 18 | FEEXNRTEHTEE. 8. Wbk, HEHIN
2. MBR. BE. 2 | R, IAIEFEERIN .
BCIR(FRISUR .

x MITERBMEIIN | (NYBECHIFRBERIMIR, XEMBFAIZRIIN
PR PR

5| AILEMBNERLE | (XaLAEECHIERLE RS,
ka1 8

&= MBEEABMEHN | (B CSHIENBERINR, MEMAFRIEI
R FAXBR

EREL MTERNRMERRE | (B CRIRMERERINIR, MEMBFKE
AIER publiciX M AHEN TR B RBRINIR, XWH

ftt FB P EE AR FRIR TR -
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Fism 5 BENEERS
;ggzg RAEER RLEER | HIEER | DEEF
118
BEY | MFEMNEERE | (ECHMEBHEIRIR, HEMbHEFIIE
HE | H9RUR. FARUR -

Rk | IUEEMRERAE | RUUEENS RERINE. HEESNRSS®
MRS | ME. MRANE.
e
% 5-6 =AVH IBAF=ANS SAURL L5208
HWR | RABER Ze | FitE | ZEAP
2R EE |(ER
E
x= | BB TEK .
&
= | BURGEN. L
RAXESHFREFEIIR, XIEMBFRTE
ETSEER FHRTUR.
R3] | ARG T
REIEE SR ERT RS,
Bt | BRURGEN. L.,
QXA SN ERTEINIR, STE bR
BB TEAUR
| ARG T
QXA SHESEFREINIR, STE bR
AR T & B FHEHTAUR.
BE | (RGN FTLH o
X0 | AnE S mER AP RIEpublicE
B | FROMEBREIRIR, SRR
F&EER FRMETAUR.
R | BB £E | XZ | ENEE
A0 o |f. | EOES
R4 ey
HE &,
5.2 BURBIEEIE
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5.2.1 {TipIaEs

1TRIpIEEHASE R LIS EIRE RS e HAS IR EURER TR, ZHRFREEhaE
ERISELRIRTT, REXEHENRE.

TRINITEIRE
FRBIEHN B MRIEHR R TREIET N, WISERIEE CIE X Filter, 728

WIS HESEFRALNAZITITR £, EWREZOWITER., SJEISE
IEYSQLIEEGEIESELECT, UPDATE, DELETE,

e FFTILA{$ECREATE ROW LEVEL SECURITY POLICYiEGI7ESE LA s a)E
HIZRA% (Row Level Security) o
ZRISEN S EEURERR . FESQUEEAMMIFRIA . BEUEERFXEUR
FipiaRTd, BESQLEEEIRFRITERIROW Level Securitys8Eg, EEIDRAMERS
WESMRFIAT, ZBBEIE(PERMISSIVE | RESTRICTIVE)ZEEY , j@iTANDELOR
HIHEE, RAERITITRI L.

o NIREGIBRTITRINIENEHIRISE, REFIFZRMITIHIEEHIFFX (ALTER
TABLE ... ENABLE ROW LEVEL SECURITY), ZER&ABELER.

TRRIEHRE
R EiHER, Fal datahiCR T RRBPIEIE, ERTRAIDEHINALI: T~
RMFRAEEESEXNEIREE, THEERtRPILRES.

FIE1 BlEEHBFalice, bobfpeter,

CREATE ROLE alice PASSWORD ' ########;
CREATE ROLE bob PASSWORD ' #######4;
CREATE ROLE peter PASSWORD ' %,

tlEEZxRall_dataFHBEANEUE, Fall dataBEFERAFPHNEIREER.

CREATE TABLE public.all_data(id int, role varchar(100), data varchar(100));

INSERT INTO all_data VALUES(1, 'alice', 'alice data');
INSERT INTO all_data VALUES(2, 'bob', 'bob data');
INSERT INTO all_data VALUES(3, 'peter, 'peter data');

T2 FERall datafyiZEMNRIE FFFalice, bobflpeter,
GRANT SELECT ON all_data TO alice, bob, peter;

S$IE3 (EHALTER TABLE tablename ENABLE ROW LEVEL SECURITYiEBEG@ITFHTiA oz E5E
BEFFK o

ALTER TABLE all_data ENABLE ROW LEVEL SECURITY;

#1184 {EFICREATE ROW LEVEL SECURITY POLICYiEGIQIERITIAIIREIERE, FXLpiERPR
BEEERFPBECHEE.

CREATE ROW LEVEL SECURITY POLICY all_data_rls ON all_data USING(role = CURRENT_USER);

$B,5 BFFall datal5R.

\d+ all_data

Table "public.all_data"
Column | Type | Modifiers | Storage | Stats target | Description
+ + + + +

id | integer | | plain | |

role | character varying(100) | | extended | |

data | character varying(100) | | extended | |

Row Level Security Policies:

POLICY "all_data_rls"
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USING (((role):name = "current_user"()))
Has OIDs: no
Distribute By: ROUND ROBIN
Location Nodes: ALL DATANODES
Options: orientation=row, compression=no, enable_rowsecurity=true

tN#aZEFAFalice, BifjKall data. ERERBRTRIHVEFIREER: A aliceR

REEEHCHIEIRE

SET ROLE alice PASSWORD ' ######£#,

SELECT * FROM all_data;
id | role | data

| S VS
1| alice | alice data

ERFEENTIHR, IRRiBDall_dataRASZITRIGIEIEFAFERND .

EXPLAIN(COSTS OFF) SELECT * FROM all_data;
QUERY PLAN

id | operation
1]-> Streaming (type: GATHER)
2| -> Seq Scan on all_data

Predicate Information (identified by plan id)

2 --Seq Scan on all_data
Filter: ((role)::name = 'alice::name)
Notice: This query is influenced by row level security feature

System available mem: 4833280KB
Query Max mem: 4833280KB
Query estimated mem: 1024KB
(16 rows)

tZERRpeter, &ig%Kall_data, ERERERMTRIHOIEZFIKIEER: B peter

RtEEE R,

SET ROLE peter PASSWORD "#iex,

SELECT * FROM all_data;
id | role | data

3 | peter | peter data
(1 row)

ERFEETIH, IRREHall_dataRZATRIBEHEHHFIERIN .

EXPLAIN(COSTS OFF) SELECT * FROM all_data;
QUERY PLAN

id | operation

c=m=dh
1| -> Streaming (type: GATHER)
2| -> Seq Scan on all_data

Predicate Information (identified by plan id)

2 --Seq Scan on all_data
Filter: ((role)::name = 'peter'::name)
Notice: This query is influenced by row level security feature

System available mem: 4833280KB
Query Max mem: 4833280KB
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Query estimated mem: 1024KB
(16 rows)

TR

5.2.2 FYEARSEN

ANl

GaussDB(DWS)12{8514% B3I RIEHERE S (Dynamic Data Masking)IhaE, £HXdELbaik
FEE (WNEMIES. FNS. IRITESE) , BENARESREHITRIGEIEIITH
Ej%—'% , SCINEURFRFAKURRIATSEIRIP, MMtSiar~ REXIEL S ISFAMRIR A ERYAE

o CIERABUBIRIEUERES
GaussDB(DWS)i&id{EFICREATE REDACTION POLICYiEiE1E % 632 EURRE
REEFHFERRE ( MASK_NONE, FHITFaIRRSKLIE; MASK FULL, SR8
E7E{E; MASK_PARTIAL, IZISERIZATRE, FERBIoiATE2EBHITER AR
U2, ) FRERBERISEICEE

o (BHERAVBUBIREURES
ALTER REDACTION POLICYIEEATFEXRHSERIRENFRIAR . EfpB ISR
B, LIRSS, BX. HRREEIER .

o TRIBRFRAVILEIERES
%?9; REDACTION POLICYiE LTRSSk B ERAIFA B 5 =R _ AR BIER

o BEEMSURIEMRSEIIEE

BRI (S B FEE X StE£PG_REDACTION_POLICY, BiS3SEFEERRE
PG_REDACTION_COLUMN ., FAFP#RILAEIS RS EIREDACTION_POLICIES

FIREDACTION_COLUMNS, ENN5EEEREERIEREETIES.,
(RARITY:
o BE, BPIULMITSELECTIEOEEHREEMNEEIR . MRIEDENTIHE, WalseE
EMEENBUREIRN TR, EMBTMITIRGE.
e  GROUP BYFHI5|H5BHrsI— a2 B85 RITarget Entry{EN954H,
e  DISTINCT{ER7E#HHAIBRSLZ L,
o HECTERNER.
o BERESERE,
FEEINBERIRZ2ERRET, MEERMEGINRER S REEAR.
o TISEUEAICOPY TOTEGDSSHINGE . HTFHSEURIIAT RN, HITRSEURN=
RizBTAHTLRE N o
e ZXFUPDATE. MERGE INTO. DELETEEGRIBRIERIREEZ! .

e UPSERTIEGAIFEIEXCLUDEDSEFHEASIE . MRS | BRI EHEREIE, FERX
HURRIATRE, HUITSIREE.

AR T Femp, RHEFaliceAEmatu. julysfl, BENBEIERSIIRE. H
i, RempBERTHEE. FNS. WA, RIT RS, FEFRFAIUE

(EREERAFEERYEER, tlZARalice. matufljuly,

CREATE ROLE alice PASSWORD '{Password};
CREATE ROLE matu PASSWORD '{Password}’;
CREATE ROLE july PASSWORD '{Password}';
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M Falice. matufljulyXpiEuEERMEAIR .

GRANT ALL PRIVILEGES on schema public to alice,matu,july;

irERAalice, BlERempHEA=RRTIER.

SET ROLE alice PASSWORD '{Password};

CREATE TABLE emp(id int, name varchar(20), phone_no varchar(11), card_no number, card_string
varchar(19), email text, salary numeric(100, 4), birthday date);

INSERT INTO emp VALUES(1, 'anny', '13420002340', 1234123412341234, '1234-1234-1234-1234,
'smithWu@163.com', 10000.00, '1999-10-02');

INSERT INTO emp VALUES(2, 'bob', '18299023211', 3456345634563456, '3456-3456-3456-3456',
'66allen_mm@qg.com’, 9999.99, '1989-12-12');

INSERT INTO emp VALUES(3, 'cici', '15512231233', NULL, NULL, 'jonesishere@sina.com', NULL,
'1992-11-06");

alicefgZRempAYIZEMRIZE Fmatu. july,
GRANT SELECT ON emp TO matu, july;

SRR mask_emp, {XaliceIBERTFABER, matufljulyXdRTRIT RS
AFFRGIREAAT N . FRcard_no@HESEE!, RAMASK FULLEZRBIAEEEO; F
E¢card_string@2F 78, RAMASK_PARTIALIZIE RV N B HAS U R AG SR
TERSIREYL; FERsalary2EESREY, KAMASK_PARTIALIBEHF IS IREEIEE
ZIBIRIFT B EU(E

CREATE REDACTION POLICY mask_emp ON emp WHEN (current_user IN (‘matu’, 'july'))

ADD COLUMN card_no WITH mask_full(card_no),

ADD COLUMN card_string WITH mask_partial(card_string, 'VVVVFVVVVFVVVVFVWWV','VVVV-VVVV-VVVV-
VVVWV','#'.1,12),

ADD COLUMN salary WITH mask_partial(salary, '9', 1, length(salary) - 2);

g matuFjuly, BER T FEemp,

SET ROLE matu PASSWORD '{Password}';
SELECT * FROM emp;
id | name | phone_no |card_no| card_string | email | salary | birthday
1| anny | 13420002340 | O | ####-####-####-1234 | smithWu@163.com | 99999.9990 |
1999-10-02 00:00:00

2 | bob | 18299023211 | O | ####-####-####-3456 | 66allen_mm@qgg.com | 9999.9990 |
1989-12-12 00:00:00

3| cici | 15512231233 | | | jonesishere@sina.com | | 1992-11-06 00:00:00
(3 rows)

SET ROLE july PASSWORD '{Password}';
SELECT * FROM emp;
id | name | phone_no |card_no| card_string | email | salary | birthday
1| anny | 13420002340 | O | ####-####-####-1234 | smithWu@163.com | 99999.9990 |
1999-10-02 00:00:00

2 | bob | 18299023211 | O | ####-####-####-3456 | 66allen_mm@qgg.com | 9999.9990 |
1989-12-12 00:00:00

3| cici | 15512231233 | | | jonesishere@sina.com | | 1992-11-06 00:00:00
(3 rows)

EEEmatutt R THEEENEEIUR, REjuy R0, EXEEERCEERD
.

SET ROLE alice PASSWORD '{Password};
ALTER REDACTION POLICY mask_emp ON emp WHEN ((current_user = 'july');

PEImatufljuly, EFFIEER T FRemp,

SET ROLE matu PASSWORD '{Password}’;

SELECT * FROM emp;

id | name | phone_no | card_no | card_string | email | salary | birthday
———t + + + + +

1| anny | 13420002340 | 1234123412341234 | 1234-1234-1234-1234 | smithWu@163.com [
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10000.0000 | 1999-10-02 00:00:00
2 | bob | 18299023211 | 3456345634563456 | 3456-3456-3456-3456 | 66allen_mm@qqg.com |
9999.9900 | 1989-12-12 00:00:00
3| cici | 15512231233 | | | jonesishere@sina.com | | 1992-11-06 00:00:00
(3 rows)
SET ROLE july PASSWORD '{Password};
SELECT * FROM emp;
id | name | phone_no |card_no| card_string | email | salary | birthday
-t + + + + + +
1| anny | 13420002340 | O | ####-####-####-1234 | smithWu@163.com | 99999.9990 |
1999-10-02 00:00:00
2 | bob | 18299023211 | O | ###H#-H##H#-####-3456 | 66allen_mm@gg.com | 9999.9990 |
1989-12-12 00:00:00
3| cici | 15512231233 | | | jonesishere@sina.com | | 1992-11-06 00:00:00
(3 rows)
#F1®9 RT{EBphone_no. emailflbirthdayth 2FRFAEIE, EFIHEEREEmask_emp, g
=1EREE
SET ROLE alice PASSWORD '{Password}’;
ALTER REDACTION POLICY mask_emp ON emp ADD COLUMN phone_no WITH mask_partial(phone_no, '*,
4);
ALTER REDACTION POLICY mask_emp ON emp ADD COLUMN email WITH mask_partial(email, "', 1,
position('@' in email));
ALTER REDACTION POLICY mask_emp ON emp ADD COLUMN birthday WITH mask_full(birthday);
FE10 J#Fljuly, BEERempHiE.
SET ROLE july PASSWORD '{Password};
SELECT * FROM emp;
id | name | phone_no |card_no| card_string | email | salary | birthday
-t + + + + + +
T | anny | 134%xkrkex | O | ####-#7HH#-#H#H#H-1234 | *+*163.com | 99999.9990 | 1970-01-01
00:00:00
2 | bob | 182kkkikk | O | ####-#H##H-#H##H#-3456 | »+eeeegq com | 9999.9990 | 1970-01-01
00:00:00
3| CiCi | 155%**kxkxs | | | FrrrrRrSing com | | 1970-01-01 00:00:00
(3 rows)
F;11 BT Eredaction_policiesfredaction_columns&E& HaifiEERE mask_emphIi¥dH
é/u»o
SELECT * FROM redaction_policies;
object_schema | object_owner | object_name | policy_name expression | enable |
policy_description | inherited
+ + + + +
+ +
public | alice | emp | mask_emp | ("current_user"() = 'july':name) | t |
(1 row)
SELECT object_name, column_name, function_info FROM redaction_columns;
object_name | column_name | function_info
+
+
emp | card_no | mask_full(card_no)
emp | card_string | mask_partial(card_string, 'VVVVFVVVVFVVVVFVVVV':text, 'VVVV-VVVV-VVVV-
VVVV':text, '#':text, 1, 12)
emp | email | mask_partial(email, "*':text, 1, "position" (email, '@":text))
emp | salary | mask_partial(salary, '9":text, 1, (length((salary):text) - 2))
emp | birthday | mask_full(birthday)
emp | phone_no | mask_partial(phone_no, *"::text, 4)
(6 rows)
F£B12 FiE—Fsalary_info, BREENALENFREE R MG “**7 , AILIGIER

ENXIRBEREEEM . A RAPL/PGSQLIES E X IRBIHREImask_regexp_salary, SlzE
IREEEIRY, REEENRBRMBZINSHIIE, FHNSUSERAFREENHRE

SET ROLE alice PASSWORD '{Password}';
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ALTER TABLE emp ADD COLUMN salary_info TEXT;
UPDATE emp SET salary_info = salary:text;

CREATE FUNCTION mask_regexp_salary(salary_info text) RETURNS text AS
$3$

SELECT regexp_replace($1, '[0-9]+',"*','g");

$3$

LANGUAGE SQL

STRICT SHIPPABLE;

ALTER REDACTION POLICY mask_emp ON emp ADD COLUMN salary_info WITH
mask_regexp_salary(salary_info);

SET ROLE july PASSWORD '{Password};
SELECT id, name, salary_info FROM emp;
id | name | salary_info
S Freeecoomemees

1| anny | **

2| bob |**

3| cici |
(3 rows)

KB HFempiR ESURERS, MBS mask_emp.

SET ROLE alice PASSWORD '{Password}’;
DROP REDACTION POLICY mask_emp ON emp;

.

5.2.3 {ERREINFE

GaussDB(DWS)3Z#HERLA T RE X F AR TINEE o

e gs_encrypt(encryptstr, keystr, cryptotype, cryptomode, hashmethod)

A EHcryptotypefcryptomodeB R RINIZE &L LA R hashmethodigERY
HMACE;%, LAkeystraZiBidencryptstr2fFeai#1TIN%, REINNZEN=ZMAF
£, XiEHcryptotype: aes128, aes192, aes256, sm4, sziEHIcryptomode:
cbc, HFAYhashmethod: sha256, sha384, sha512, sm3, XIFHIINZZEESE
3. BRifUREIFIEESEE, FREE, THGIZEEIPRIRAW, HEE/ATEZE
BUhRYDATE., TIMESTAMP. SMALLDATETIME keystngKE%%ﬂﬂ§%§£$ﬁ
x, Al1~KeylenFT5, HcryptotypeHaes128F1sm4RT, Keylen)g16, aes192
AtKeyLenh24, aes256RFKeyLen’932,

IR[EEZER: text

REWEEKE: &8 4*[(maclen + 56)/3] 15, A#8iT 4*[(Len + maclen +
56)/3]1 =75, HHFLenANZFRIFUERE ( BL8FT ) , maclenIHMACER
KE, Yhashmethod}asha256F0sm3Admaclen’332, sha384Afmaclenu48,
sha512fFmaclen964, BlZhashmethod}gsha256Ff0sm3AT, REIEKEZR/DH
120=F%, A#Bid4*[(Len + 88)/3] =F¥5; KhashmethodHsha384RY, IREIEE
BEZEMDHA140FT, F#Bida*[(Len + 104)/3] ZFT5; KhashmethodHsha512
BY, IREMEREZEDH160FT, AiBid4*[(Len + 120)/3] F75;

~f:

SELECT gs_encrypt('GaussDB(DWS)', '1234', 'aes128', 'cbc', 'sha256');
gs_encrypt

AAAAAAAAAACCF]DcCSbop7D87s0a2nxTFrkE9RIQGK34ypgrOPsFllgggl8tl
+eMDcQYT3p098wPCC7VBfhv7mdBy71VnzdrpOrdMrD6/zTI8wOv9/s20A==
(1 row)
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(11 588
o HFZRHMAMITEREREECANBREZELOS, NTREEN, gsq LTEFAREZREICH
ANWITRSE,. BIEiATEgsqEBiEid E FEIRINEEREZ R AT E -
o TERE—IKEURERP, MZEFKEge_encryptSgs_encrypt_aes128 REB&{FH .
gs_decrypt(decryptstr, keystr,cryptotype, cryptomode, hashmethod)
A KHcryptotypeflcryptomodeHAININZEE L AN hashmethodigERY
HMACE%, LhkeystrAZEsAxddecryptstr= BT, REIBREHIIFR
&, REERRkeystriARIFRIESINZ R FERAYKeystr—EU 7 BEIE B HER, . keystr
MER=,
IREIEZEEY: text

5

SELECT gs_decrypt('AAAAAAAAAACCF]DcCSbop7D87s0a2nxTFrkE9RIQGK34ypgrOPsFJIqggl8tl
+eMDcQYT3p0o98wPCC7VBfhv7mdBy71VnzdrpOrdMrD6/zTI8wOv9/s20A==", 1234, 'aes128', 'cbc’,
'sha256');

gs_decrypt

GaussDB(DWS)
(1 row)

(MEEY::

o HFZRHMAMITERRERFEECANBEZEOS, ATREEN, gsq LTEFAEIZREICH

ANWITIASE . BIFEiETEgsqIE B E FEITUINAE B Z R EAIMITHE

o IWEREFEELESgs_encryptlIZREIERFER, BINESEENHMACEEERIE—.
gs_encrypt_aes128(encryptstr,keystr)
fEiA: LlkeystraZiAdencryptstr=fFRiHTII%, REIIIZEERIFHEE,
keystriJIRESEEIN1~16F T . XISFAIMNEBEEHIEZEE: BRidiBERNEESR
B, FRPEEY, TiHHIERIAIRAW, HHA/BIEZEEIRRIDATE. TIMESTAMP,
SMALLDATETIME,
IR[EIEZEE: text
BRENEKE: E/DH92FT5, Bl 4*[(Len+68)/3] =15, HeplenJuiNZRIEL
BERE (BAFT) .
=~

SELECT gs_encrypt_aes128('DWS','1234");
gs_encrypt_aes128

MGFX/AvA69PvS6wgZMtEAWNAjf/IMM6b7plY5miAAkSOcf3m5mKI8iNe1BKDVqTvgZEEOMTycVVE
+tHF69uHYznXyhs=
(1 row)

(1 #88
o HAFZRHFIMTIEREENEEOS, ITREEN, gsql TERASEZREICHE
NWITHE . BITEiETEgsqIEEE _E T EITIIhEEE i Z R EAIA T E
o TER—IKEUEES, IR gs_encrypt_aes1285ge_encrypt REBS{FH
gs_decrypt_aes128(decryptstr,keystr)

iR LlkeystraZ$E3ddecryptstr2 B TiER, ROIBZEINZHEHR. B
{ERAIkeystribTURIE S INZRTERRIKkeystr— 3 BEIE E R . keystrAR18§A
=,

IREYESEE: text

5
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SELECT gs_decrypt_aes128('MGFX/AvA69PvS6wgZMtEAwWNd]f/
IMM6b7plY5miAAKSOcf3m5mKI8iNe1BKDVqTvgZEEoMTycVVE+tHF69uHYznXyhs=",'1234");
gs_decrypt_aes128

o HMTZRHMABUTIRFTEENBREOS, ATREEN, gsq TEFRLKZREICR
ANITHSE . BIFEEEgsqlE B L NI RINRE R EZ R E AT E .

o IWEREFELESgs_encrypt_aes128INZ R RIER .
gs_hash(hashstr, hashmethod)
iR : LAhashmethod&iZXhashstr=FRHITEERE, ROEEREFRT
£, Y¥FAJhashmethod: sha256, sha384, sha512, sm3,
IREEZREY: text
;gIEIEKJE: sha256F1sm3iR[E64FT5, sha384iR[E|96%F Ty, sha512iR[E]128%F
o
)

SELECT gs_hash('GaussDB(DWS)', 'sha256');
gs_hash

e59069daa6541ae20af7c747662702c731b26b8abd7a788f4d15611aa0db608efdbb5587ba90789a983f8
5dd51766609

(1 row)

md5(string)

R GstringfERMDSINE, FLA16HBIEIEMIRENE,
(MER

MD5SHIRL MK, RERWIER.
IR[EEZERY: text
)

SELECT md5('ABC');
md5

902fbdd2b1df0c4f70b4a5d23525e932
(1 row)
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Oracle. Teradata ] MySQL iEiZFEREE

=
>t
GaussDB(DWS)z#%Oracle. TeradatafIMySQL=Fh3EztE=t, S EIZEROracle.
Teradata#IMySQLIE%, ARIFSEXTINE R THE—LER,
*6-1 #FMER
FII Oracle3®® Teradataft®d MySQLIEZR
= RAEnull Xz EF0null Xz &F0null
THEYF null 2R190 4R350
BIFEFBER) | AT FTF(GUCEHE Sz
3y td_compatible_trunc
ationiZ& AJON)
nullifz JEnulizdgRSnull | GUCSE FEMYSQLITAH,
#ERiIREIHENuUll | behavior_compat_op | nullZEEMHERIR(O]
PUE# tionst&hn null,
WUQD, 'abc'llnull §trict_text_crencat__td @uyu, 'abc'||nulbR[E]
iR[E]'abc', | EE, FRATDIT null, ”

73, nullZEBUHER
iIR[Enull,

Ban, 'abc||nulbR[E]
nullo
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FEEIN OracleF & Teradata3E®d MySQLFZE
char(n)3EBU | char(n)ZEBUHH | GUCSHEL hra M=t G4z
e 1ERITEFRAMIZHE | behavior_compat_op

A ifetivas

54N, cast('a' as
char(3))|'b"&[E]
'ab',

tionst&hN
bpchar_text_without
_rtrimi&Infg,
char(n) B2 HHHE
BY, REB=HE, FHb
ETEEEENNK
E.

HEIAZET “thRF
FTERRT R BR R
B, BHEEERN
REEEPIE, #
gtb?iﬂj-/z;ia‘?éff%i

0N O

B8N, cast('a' as
char(3))|I'b'iR[E]'a
blo

substring(str

s < OBY, iX[ElAls

s < OFY, IR[EI@E]s + n

concat(strl,str | IREIFFAIEnUllE | REIFFBIENUIFR | ASHFENUlET,
2) FFEBRNERE ERHYIERE REIZEER Anull,
leftFrightfa | IREIRRERE/BIIN| | RERRE/EIINDF | RE=E
bR PMERLSMNIETE | FLAMNYFTEZRF

FF
lpad(string BISIERFR WMERfilh=EH WMERfilh=EH
text, length fill(RER/THE), | stringiE/NTFlength | stringti<E/\Flength
int [, fill text]) | #BstringiBE5sZ! AY, REFEFFHE, AY, REIZE, R
rpad(string lengthi<EE, 2R | ARlengthHRHN | lengthyLHNERE]
text, length | StingB£ELL REIZ=E, null,
int [, fill text]) | lengthiKMGEE

BBEklT. NSEfill

A= BT Elength

HGE R[]

null,
substr(str, s[, | s =087, iR[EEIn |s=08t, RERIND | s =087, IREIZE,
n]) DFRF FfFo
substring(str, | s = ORY, iR[EIFIN | s=0RY, EEEIn - 1 | s = 0RF, REIZE,
s[, n]) - INERF PNFRo

s < OB, fBIELEE|s|
FREFIAEEN

[froms] [for | +n - 11FFF - INFEF ==

n) n < ORY, IREE. n < ORY, RS n < ORY, IR[EITE,

trim. ltrim. | \F&Festringly | NF&FEstringht8 | NFRFEstringlYig

rtrim. EEMEMRR ENEMRRES ENEMRET

btrim(string[, | &charactersfh= | charactersdh="%5F charactersp=F8

characters]) T (BHREATR) | (REATK) % | (REATK)
HNERENZEFS, | KNZER/RS,
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FEFIN OracleF & Teradata3E®d MySQLFEZE
log(x) PL1OAERAIRTEL | LA10AERAIRTEL BRI
mod(x, 0) BRECHO0RTIR [E]X FREL/IO0RTIR[E]X FRECIORTHRES
#iEEhldate | datesiER REFH REFH
timestamp, &%
FHEBID#
to_char(date) | ASRXENZF | ASRAXENIF ASRKXEF
timestampZEBYfY | timestampZEBYUER | timestampZE AR
BRANE, 25 KB, AZ¥Fdatezk | K{EFNdateRBRE
dateZ2BUAIER K BRXE; REE | XE; REESREES
8; IREUEZEEY | 258V 9date, BEIL | date,
timestamp F'YYYY/MM/
DD'(GUCE&#,
convert_empty_str_t
o_null_td¥TFF) .
to_date, 1R[E]null IREINull(GUCE#L to_date#]

to_timestamp

convert_empty_str_t

to_timestampix[g]

F0to_number o_null_td¥TFF) null, to_numberdh

TERALTE SHHTERT, R[]
0.

last_day#[ timestamp3sHY timestamp3SHY date2sHY

next_dayix[@]

it

add_months | timestamp2sEY timestamp3SEY A2 fdatez:8Y, 1R

B [Bldate38
NS HtimestampzE
B, iR[Etimestamp
FEE,
AZfgtimestamptz
ZH, R[]
timestamptzz&8,,

CURRENT_TI | SREXHRISESSHYAY | SREXZRISESSAIRT SRENHRNEHITRY

ME 18, RENEZEESN | 8, REEXES AORYIE], REHEZEEY

CURRENT TI timetz, timetz, i‘]timeo

ME(p)

CURRENT_TI | SREXHEIETHIT | IKENGRNEOHITET | SRENEERE M TS

MESTAMP ATRIRTIE], REME | B9RSE), REMEZEE | AORTE], REHEZEEY

CURRENT Tl ;'Eﬁgjj Jgtimestamptz, Jgtimestamp,

MESTAMP(D) tlmestamptzo

LOCALTIME | SRER=SRISESHIAT | SRENHRISESSHIAT SRENSRUIE DA TRY

LOCALTIME(p 8, IREMESEES | 8, REESEEA AYATIE], IR[EHESEE

) time, time, Jatimestamp.
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FEEIN OracleF & Teradata3E®d MySQLFZE
LOCALTIMEST | 3REXHBIESZAAY | IREVHBIESAAT RENSENEIHRITRS
AMP 18, REESEE | 8, IREEZEES AORYIE), REHEZEEY
LOCALTIMEST | timestamp., timestamp, Jatimestamp.
AMP(p)
SYSDATE RENHEIETHNIT | SAENHENEDIITRY | SREXSRIRSAYAY
SYSDATE(p) ATROAYE), R[EME | R9RYE), REMEZEE | (8, REMEEES
ESityy Jatimestamp(0) o timestamp(0) ., LR
timestamp(0) . AT T, BB
current_dateft#,
now() SRENHBIE ST SRENH RIS SSAYE), RENEDHATRIRY
18, IREMEZXEES | RENEZEE) 18], IREMEEES
timestamptz, timestamptz, timestamptz,
BREREN Biz® Riz8 =357
FIAK REIFFBIENUlN | IREIFFEIENUUINS | ASHFEnuUllET,
greatest. SHILLREGER BILLERLER REZERInull,
least
FiL{case. R FAETDITH, XIFH | FEMYSQLITH, X
coalesce. if. FHFRFEZEER | FEMSEEIFRS
ifnull A\&2£E8Y BUdgi, than ZIB)RV3EEELIR, L
AE coalesce2#aAint | flcoalesce2E &N
Fvarchar3s8Y, f##r | date. intF0varchar
BkvarcharE8!, K8, fErRkvarchar
R,
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7 2. {FH JDBC 5; ODBC FF &

7.1 F&EE

SNERAFEAPPEITTA S, (ERTEZH, IBAFRER/MTIE:

o MREEFRPIRETCUCSH, BIATERSERITMERM 2R, HRER “SET
SESSION AUTHORIZATION DEFAULT;RESET ALL;” $SIERZAPIREEZ

o WREATIGRIR, PATERERITEER MR, BIEIRRIZRMIER.

all, EEhEEINERMERRER, SXBFEAEREREEITIRIFERME

RN o

7.2 IXENE

1521 T8 DBCEODBCIKE .

7.3 EF JDBC A&

JDBC (Java Database Connectivity, java#iEZEER ) E—MHATHITSQLETR
Java API, oJLUAZFXREIRFERESE—ROEO, NAEFUETEIRESIRE.
GaussDB(DWS) FE1R {1 T31IDBC 4.04F RIS 1F, FE(FAIDK.6 LA EIRAGRIEE
XS, Aszi5IDBCHFMEZODBCAHR .

7.3.1 JDBC &8 53RzEhE

JDBC &
MNEEIHA TEEEZ Adws_8.1.x_jdbc_driverzip, BTG RESSNIREI T,

fEIEFEBMN)DBCHYIREjartd :

e gsjdbc4.jar: SPostgreSQLERIFFHRBMIENE, HApEE | XK 5PostgreSQL
Kihme—H, BRI51T7FPostgreSQLAYN IR F o] LAE IS8R MR RS (E
F.

e gsjdbc200.jar: HIRE—IVMHIZAFE ERTHEPostgreSQLA GaussDB(DWS)
EEALIREE, BEXESZH “com.huawei.gauss200.jdbc.Driver” ( BlIg
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“org.postgresgl” &9 “com.huawei.gauss200.jdbc” ) , #IEEEIEZAJURL
B “jdbc:gaussdb” , HfSgsjdbc4.jariBE

IRR)SE

ERIBHUIREIERE 2 AT, HEMBEIBEREDZE “org.postgresql.Driver”  ( XIRED
gsjdbc4.jar ) (& “com.huawei.gauss200.jdbc.Driver” ( XFRzgsjdbc200.jar) o

AR
FFGaussDB(DWS)TEIDBCRIER L SPGRUERTTIERIFHRS, PRLRRIEE—HEZRERR
NDBCHYBRENAIRI IR, FIRESZERIFER.

7.3.2 ARz

7-1 3R IDBC FF RN AR

mEizn

'

B

Y

HRATSRLIE A

 J

U A

Y

K

7.3.3 INEIKEN
ECIBEIREIEZ 2RI, SEINSEIEERNER .
INEIREN B NG L:
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o AERBFEEBEEZAESMNERESES:
Class.forName("org.postgresql.Driver");

o TEIVMERNATSEUEEE: java -Djdbc.drivers=org.postgresql.Driver jdbctest
(1] 5488

o _FiRjdbctest/gilid FHIFEFEIZFR
o HfFEFHgsjdbc200.jarRy, _EmAYIDriverssZENAES

"com.huawei.gauss200.jdbc.Driver"
7.3.4 EEHUERE
FoIREREERE G, AreERERAITSQUETRIERIE.
(REELY:

WNRIEFERRRFRAYDBCIREIIER, RifffREIREESEpassword_encryption_typeBUEIRE
R, NRSHERR, et IERELK, BEAREEEIN: “none of the server's
SASL authentication mechanisms are supported” , SIILATR{E:

1. BEUEESHpassword_encryption_typelE2A1, BRI A2 IEKEIRES .
2. E—HIEERFRBTEE, EEEESERNEIREERFNZEE,
o WRFEANEREERNKS, SNEEFHE.

o WRELEAF, TLULEETHMEFETE (flflData Studio ) iEEEIEER, (F
FBALTER USERIBEA)FIEXN T

3. BRIEEIERE.
HEHTIALRERREA:

o FESYMEFEE: HJRIMDSEEEHKIELAILIATHIE, B2z ATEBRIEEX.
GaussDB(DWS) RAMIAZEIZIT, BIAZLEMDSERRIZREIRIE, MPostgreSQLAYFIE
libpqiE(SMX GG ERRIEMDSHEIE . FILIFEERE—TERHEIESH
password_encryption_type, $JFFMD5&i%,

o (EXERBRIRE: GaussDB(DWS) FERALIFHEERIZRRNN, MEFEIEIRBHASHIE
Z (BUARSHA2S6HE ) , AEBRRINZBERSEFink KIVEBHEHITH (R
EHEBINEERE) . HEERIRRMPE T REEERIEN, BiEERTZEREAIEDH
MBEMMDSEHERIERT, DREBREFIMELIREBHECE—IFAF, XIHE
BB EXABRENHASHERHITHERFHE, BT MREEAIL,

RRERE
IDBCIRHT =455, AT OlREUREEE .

e DriverManager.getConnection(String url);
e DriverManager.getConnection(String url, Properties info);
e DriverManager.getConnection(String url, String user, String password);
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28

xR 71 HIEEEERSH

2%

fifik

url

gsj

iR
{§iFgsjdbc200.jarfd, & “jdbcpostgresql” &% “jdbc:gaussdb”

dbcd jarfiEEEIEEHEIA R . A&TLUIT:
jdbc:postgresql:database
jdbc:postgresql://host/database
jdbc:postgresql://host:port/database
jdbc:postgresql://host:port[,host:port][...]/database

database N EIEZAIHIREZR,

host AEEEERRSS 22 A FRakIPHELE, HEERF4IE M R EIY%E (ELB)RY, MIiRE
JIELBRYIPHELE

port HEIEEIRS SRR . REBRT, S=iliEESlocalhostAY8000i%AY
database,

YEZipiwOEERD, jdbcBmIEEM T aEtYE, BipikOEcERF N 2RENE
Hipia+failoverf 5, XMNMIRERZSBENREEAREIAIP,

LA "BeFF, flEnjdbc:postgresql://10.10.0.13:8000,10.10.0.14:8000/database
{F I DBCGEEERIATEERE IR I HTIFISEdboEESH, AIFENTE
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ik

HWEFEERELE . ERNEMENT:

user: String2R8, FRNBIEIERZRIEIEERF -

password: String3t8! , RHIEERFRIZ.

ssl: BooleanzkB!, FRER{FMASSLER.

loggerLevel: stringZ88!, HlLogStreamzfLogWriterngZHicRiH
DriverManagerHei{ERIHTHESEE . BaistiF"OFF". "DEBUG"H
"TRACE". {H/9"DEBUG"RY, FASRIJENDEBUGHKAILA ERIBRE,
BICRIEE VISR . BSETTRACERS, FRFTENDEBUGFITRACEZ
ANBE, BEEFMNETES . BIMEROFF, RRAFTENH
prepareThreshold: integerZ8!, FIFHETEEIRNIRS S IRAITAS
BAIZEl, ERkNITHAPreparedStatementfRE] . HREERES-

batchMode : booleanzB!, FFHEREFERbatchiENiER

fetchsize : integersRBl, AT REHIEEEZFTEIEstatementAYZK
TAfetchsize,

ApplicationName: stringZ£8Y, NIFBFR, EAMIZERN, BREEN
PostgreSQL JDBC Driver,

allowReadOnly:booleanz:8!, FHFi&Econnection2& IFIRE
readonlyt®z(, FilFHfalse, HZSEAMIRE Htrue, WHIT
connection.setReadOnlyF~434 .

blobMode:stringZ£8Y, FAF & &setBinaryStream5; 5 A RRERIEIE
EANMRE, 1IREHonfIRRAblobHIELREIR(E, IRENOffITERTA
byteaZiELBIMR(E, BAIASon,

connectionExtralnfo: Booleanzt®! , FXRIKGIEE _LIRZBIIREIAY
EERIR . HIZBTRFRIEIEE.
WA
BUESEE: truegifalse, BRIAENtrue, EEconnectionExtralnfogtrue,
JDBCIRENSE HaiiRkshiVEEBIRER . HiEEETAP HIRFIEIEES, I2R7E
connection_info2# ( £l connection_info ) B; BRTRILATE
PG_STAT ACTIVITYFOPGXC_STAT ACTIVITYH&EHZ,

user

HIEERF

passwor
d

HIEFERFPRIZE

ANl

/AT FfILAgsjdbed jarjafl, SNSRE(ERIgsjdbc200 jar, EEIEIRANESZ (EHLFBFRY “org.postgresql” Eigk
B% “com.huawei.gauss200.jdbc” ) S5iEZURLEEIZR (1§ “jdbcpostgresql” &l “jdbcgaussdb” ) o
[IAT RIS SRER SR EEE R E R R A —MEO, RIBIE S ER P BB RIER SRR .

public static Connection GetConnection(String username, String passwd) {

JIEES

String driver = "org.postgresqgl.Driver";

BRI HA T

String sourceURL = "jdbc:postgresql://10.10.0.13:8000/postgres?currentSchema=test";
Connection conn = null;
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try {
//INELIRED -
Class.forName(driver);

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

}

try {
1eIEER:
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
} catch (SQLException e) {
e.printStackTrace();
return null;

}

return conn;

}

7.3.5 Y117 SQL iET
H{TEE SQL iEG

£E1

SER2

Mﬁﬁﬁgﬁﬁmﬁsmiﬁﬁ%%is%ﬁ%ﬁ&ﬁﬂﬁ%ﬁ& (FHREZRSHNETD ) , BEEKIL
TEBHRIT:

VAR ConnectionfdcreateStatement £ B8R EGNTR .

Statement stmt = con.createStatement();

A StatementfJexecuteUpdate/5iEH1TSQLIED -

int rc = stmt.executeUpdate("CREATE TABLE customer_t1(c_customer_sk INTEGER, c_customer_name
VARCHAR(32));");

AR
HIEEFWEIR—XITIER (RMESESRYP ) , MIREESFIED, BT8R —1FS5,
EZRAPRFFvacuumiz(E. IREFE—NEDEYW, BBABRMERBBSWER.
KFEDHIR.

stmt.close();

R

HMITTEwIE SQL 156

S+IR3

gz

MmIFE DR REWENNE—IX, AEUTUBSREFRNSHESXER. BFE
2T, REERSEOHITIE. Bt INRBRPIT—FIED, BEFE
FfmFE . AILURIATEBRHT:

I8 FH ConnectionfdprepareStatement /5 X BB FRIFIEDITR

PreparedStatement pstmt = con.prepareStatement("UPDATE customer_t1 SET c_customer_name = ?
WHERE c_customer_sk = 1");

B FBPreparedStatementfYsetShortiRHES# .
pstmt.setShort(1, (short)2);

B FBPreparedStatementfexecuteUpdate 5 &1 TFgRIFSQLIE -

int rowcount = pstmt.executeUpdate();

i FAPreparedStatementficloseJ5 & X ATURFIEDIIR
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BAREETE

FIR6

pstmt.close();

-

GaussDB(DWS)z#5iBid ) DBCEEA RS IZNFEEE, LSBT
R ConnectionfYprepareCall/5 ;% EIZERIEETR,

JEHCallableStatementfisetint 5 EIR BSE .

cstmt.setint(2, 50);
cstmt.setint(1, 20);
cstmt.setint(3, 90);

i CallableStatementfregisterOutParameterf5 ;& F i H S5,
cstmt.registerOutParameter (4, Types.INTEGER); //iEffoutZEBIRgS ), KBV HEERY,

JERCallableStatementBexecutedfT 5 -

cstmt.execute();

iEFBCallableStatementfigetInt /5 Eix BRI HS
int out = cstmt.getint(4); //ZkEXout3#

o~

[[EHREF R T TFEIIRE, BFBouts#,
create or replace procedure testproc

(
psv_in1 in integer,
psv_in2 in integer,
psv_inout in out integer

)
as
begin
psv_inout := psv_in1 + psv_in2 + psv_inout;
end;

/
i FHCallableStatementficlose 5 E X FEMBIES .

cstmt.close();
(e

o REEAVEIBEEHIGNConnection, Statement#IResultSet&BEclose()5i%, TEFRTXIREMN
BeMxd. EFEMNE, ConnectionfIXIANGENIEXIFIBSEXEARIStatement,
StatementfdX A& % 7 T ResultSet ,

o —LDBCIREIEFIAEHMEZSHIIA EREESH ., B2 HS ERITRIBEZTAE
IRFERIEESH, ESHEME, WHUARIEESHERTLUERLISHAIZHNME. BN
FEEIETSHNINFAETEE, BAMERNEER . BaiGaussDB(DWS)EIEER
JDBCIRENTE AT IF L T53% .

e GaussDB(DWS)HIEEARIFHRELSHAIRE, hAFFEISIENRASHEAME.

-
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HATHEALIE

L3

L4

ikl

o SFRMENFMEIIEAREIER, WRERIDBCAMXFMHIRE, REIRIFREAR
E—]’%O

o FHEEREAREAEBSQLER—FKIEDFHIT.

A—FtEEAMIES FABURYEEE, MEERGIZIXHUTIHR, PETIEDN
PRIFMETIE . ATLURINTFERATT:

i ConnectionfiprepareStatement 75X BB TRIRIFIEAIITR -
PreparedStatement pstmt = con.prepareStatement("INSERT INTO customer_t1 VALUES (?)");

BRI E A AsetShoruR B S, LIKIAMaddBatchiBNZFIRETEE

pstmt.setShort(1, (short)2);
pstmt.addBatch();

i F3PreparedStatementfiiexecuteBatch 7 £/ THEAM R,

int[] rowcount = pstmt.executeBatch();

i FAPreparedStatementficlose 5 & X ATRFIEDIIR
pstmt.close();
(1 588

FESCRRROHEAL RIS 2, BEARLILAMERFINT, BNSEEEIEEIMRE. FEitaEttat
IEREFRY, NMiZXHBMHERIEE, BIUTRRZ—IX. XHBHERRRNET:

conn.setAutoCommit(false);

e

7.3.6 M IRLEEREE
BB ERERR

AEERENEREERZBENNATS, NEEFSEIRIELIRE REEFEEMNAVERE
K, FRTSQLETERER, HMHFELLEBENANEINR, MEDEIBBEEINR
AR T IR EERERBIAINEE . BIRRISEIREWNRT-2F. i &H
Connectionf9 &£ :

[/BVEE—Statement IR, IZXIFIGERREBLEERBINFRIEAIResUltSetITR o
createStatement(int resultSetType, int resultSetConcurrency);

//8VE—>PreparedStatementXfR, ZXISISEMEBHRTERIINFF R MERIResultSetITR
prepareStatement(String sql, int resultSetType, int resultSetConcurrency);

/1818 —CallableStatementS3%R, ZXIFIEEMEBLETELIIFF L MERIResultSetITR .
prepareCall(String sql, int resultSetType, int resultSetConcurrency);
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K 7-2 FERERR

2%

%3

resultSetType

FRERENRE, BRE=ME:
e ResultSet. TYPE_FORWARD_ONLY: ResultSet R EEME]
B, =REE.

e ResultSet.TYPE_SCROLL _SENSITIVE: fH{EXEEINELN
BB ERTEST, ATLIBRHEKEHEER .,

e ResultSet.TYPE_SCROLL_INSENSITIVE: XSa{&MEIFZET
MARERHITE R

i5AE
ZERENMIEETSIN T HIEZ S, BMEERZE
ResultSet. TYPE_SCROLL_SENSITIVE, B R&EFIREMEBESEX
Z [R5 EE . JEFResultSetArefreshRow () J53%, RIENENE
EEF M E RS HE RS I C RIS EIE .

resultSetConcurrenc
y

RRERENFHA, BERERIPSEE:

e ResultSet. CONCUR_READ ONLY: WEARAMEEEREFHR
HIERET — N FEIMED, FREXIEREPRIEIRHTT
B,

e ResultSet. CONCUR_UPDATEABLE: RIMESAYLEEREE,
STFELREIRIERE, A ERERITEHIINE,

TEEREPEM

ResultSetXdREBIERIEISRIEIRITAN R, &4, SOMEETHE—ITZR1. nextls
BB ENEI T —1T; ERZSEEResultSetIISRIEHE F—1TATIRElfalse, FRLART
LAfEwhilefBIRRERERIENERE . (EXTrRMNIERE, IDBCIKENEFIRILE
ZRIENTTIE, {EResultSetfSE4FERIT. EAITIEMERT-3FR.

& 7-3 EEREPENMAIITIE

Bi& ik
next() {BResultSet[d FIEaI—1T
previous() {EResultSet) EFaI—1T.

beforeFirst()

EBResultSet BN RIFE—ITZH -

afterLast() EResultSetEMEIRE—1TZIE-
first() {EResultSet B EIE—1T
last() EResultSet B BIRE—1T-

absolute(int)

EResultSetiEohEISHIEERIITE

relative(int)

[EIRIEkE MfER IS HIEERIT .
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REUEREFIHRE
MFEIRENMERE, TTRERBARENS ERMENIFIINIE . IDBCIRENRRFREL T

SREVGESREE PR M ERITTIE . SREU MY BRITTIRINZRT -4F7

F 7-4 SRENGERENARIIE

BiE R

isFirst() =2EE—1T.
isLast() EAAERE—1T.
isBeforeFirst() EREFE—1TZH.

isAfterLast() =ERaEsE—1TZE.
getRow() SRENHBIESR T
IRENEE R EPRIERE

ResultSetXISRIBM T F BRI IE, LREUERETRIEIE . SREEIEEBNSGEE

7-5f7~, EfthI5iXEE2EIDKES NI,

% 7-5 ResultSet [WRERAE

BiE R
int getint(int columnindex) IRBIRRFRENIntBYEUE
int getInt(String columnLabel) 125 ZIREINtBIEGE,

String getString(int columnindex)

EHINRIRENString BUEUE .

String getString(String columnLabel)

1% ZIRENString BUEUE .

Date getDate(int columnindex)

1RIIRIREYDateBL AR

Date getDate(String columnLabel)

%5 Z3RENDateBAEE .

7.3.7 R\AER:
E(FEREIEEEE BN IEIRIRER, FEXAIREERE,
XKIAFIREERZ T L BB EcloseF57£B0R] . 40: conn.close()

7.3.8 ~I: EBREERF

6l 1

T T blEl, FBELLEFHEIE.

create or replace procedure testproc

(
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psv_in1 in integer,
psv_in2 in integer,
psv_inout in out integer
)
as
begin
psv_inout := psv_in1 + psv_in2 + psv_inout;
end;

/
AN ERIAE F GaussDB (DWS) 12 A9)DBCIEOF &N FBIER

//DBtest.java

/LA FBILAgsjdbed.jarsafl, WNSRE(ERgsjdbc200 jar, EERIRANZES (1LFIHAI “org.postgresql” Eit
B% “com.huawei.gauss200.jdbc” ) S5iEZURLEREIZR (1§ “jdbcpostgresql” &l “jdbc:gaussdb” ) o
[[EREFIDBCHANTIELSE, SUROEEIERE. SR, BMASIES.

import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.SQLException;
import java.sql.Statement;

import java.sql.CallableStatement;

public class DBTest {

1BV R R I

public static Connection GetConnection(String username, String passwd) {
String driver = "org.postgresql.Driver";
String sourceURL = "jdbc:postgresql://localhost:/gaussdb";
Connection conn = null;

try {
[INEEHEREIK R
Class.forName(driver).newlnstance();
} catch (Exception e) {
e.printStackTrace();
return null;

}

try {
[ EE R ERS
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
} catch (Exception e) {
e.printStackTrace();
return null;

}

return conn;

b

[HITEIBESQLIEA, Bl#customer_t13&.
public static void CreateTable(Connection conn) {
Statement stmt = null;
try {
stmt = conn.createStatement();

[/HITEESQLIER .
int rc = stmt
.executeUpdate("CREATE TABLE customer_t1(c_customer_sk INTEGER, c_customer_name
VARCHAR(32));");

stmt.close();
} catch (SQLException e) {
if (stmt != null) {
try {
stmt.close();
} catch (SQLException e1) {
el.printStackTrace();
}
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e.printStackTrace();
}
}

[AITTRNIEIET, EB/ASUE.
public static void BatchlnsertData(Connection conn) {
PreparedStatement pst = null;

try {
/1R TRRNIEE A
pst = conn.prepareStatement("INSERT INTO customer_t1 VALUES (?,?)");
for (inti=0;i<3;i++) {
/RIS EL
pst.setint(1, i);
pst.setString(2, "data " +i);
pst.addBatch();

}
[AITHERNEE
pst.executeBatch();
pst.close();
} catch (SQLException e) {
if (pst != null) {
try {
pst.close();
} catch (SQLException e1) {
el.printStackTrace();
}
}
e.printStackTrace();
}
}

[ITIERIFIEE, EMEE.
public static void ExecPreparedSQL(Connection conn) {
PreparedStatement pstmt = null;
try {
pstmt = conn
.prepareStatement("UPDATE customer_t1 SET c_customer_name = ? WHERE c_customer_sk = 1");
pstmt.setString(1, "new Data");
int rowcount = pstmt.executeUpdate();
pstmt.close();
} catch (SQLException e) {
if (pstmt != null) {
try {
pstmt.close();
} catch (SQLException e1) {
el.printStackTrace();
}
}
e.printStackTrace();
}
}

[ATTEEERE
public static void ExecCallableSQL(Connection conn) {
CallableStatement cstmt = null;

try {

cstmt=conn.prepareCall("{? = CALL TESTPROC(?,?,?)}");

cstmt.setint(2, 50);

cstmt.setint(1, 20);

cstmt.setint(3, 90);

cstmt.registerOutParameter(4, Types.INTEGER); //iEffloutsRBIRgS %), KRR,
cstmt.execute();

int out = cstmt.getint(4); //3REXout=%

System.out.println("The CallableStatment TESTPROC returns:"+out);

cstmt.close();
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} catch (SQLException e) {
if (cstmt != null) {
try {
cstmt.close();
} catch (SQLException e1) {
el.printStackTrace();
}
}
e.printStackTrace();

}

/**

*EEF, BEEARSESHEE.

* @param args

*/

public static void main(String[] args) {
1RGSR ER:

Connection conn = GetConnection("tester", "password");

/1BE=R

CreateTable(conn);

[IHUEEE .

BatchlInsertData(conn);

[ITTERFRET, EHEE.
ExecPreparedSQL(conn);

[ITEEE R,
ExecCallableSQL(conn);

IR RS

try {
conn.close();

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

}

}
}

Bl 2 ERIRAFELSRISER

It ~BIEE(EAsetFetchSize RFRERmAFER, SHRIESBEIHIREEFITERSD
HERENARSS SRin R, (BEESIMNAMERRE, AJeEaiRkafattat.

RATIFrESAEH, MERLXABIER.
/] KRR

conn.setAutoCommit(false);
Statement st = conn.createStatement();

/] ¥IFFiRsAR, BRIRENS01TEURE
st.setFetchSize(50);
ResultSet rs = st.executeQuery("SELECT * FROM mytable");
while (rs.next()){
System.out.print("a row was returned.");

rs.close();

/] RIBDARSS BT o
st.setFetchSize(0);
rs = st.executeQuery("SELECT * FROM mytable");
while (rs.next()){
System.out.print("many rows were returned.");
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7.3.9 ~:431:

rs.close();

// Close the statement.
st.close();

EFHRITRA SQL

HEDNEFER40sKIKERT, GaussDB(DWS)EBIEXIMAIEDNFE, (HERLIEE
B17. BAEHEEEETHELSEY; EFEERMIWEIAEEZEIE, R
EHEIDNEZRIES, TEWSAEM, T2t fiazEils3ESQLEIH

# o

/LA FafIbAgsjdbed.jaryafl, aNSRE(ERgsjdbc200jar, EERIREIZEE (1$IBFAT “org.postgresql” Eifk
B¢ “com.huawei.gauss200.jdbc” ) S5iEZURLEREIZR (1§ “jdbcpostgresql” Fiasy “jdbcgaussdb” ) o
import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.sql.Statement;

/**

*

*/

class ExitHandler extends Thread {
private Statement cancel_stmt = null;

public ExitHandler(Statement stmt) {
super("Exit Handler");
this.cancel_stmt = stmt;

}
public void run() {

System.out.println("exit handle");

try {
this.cancel_stmt.cancel();

} catch (SQLException e) {
System.out.println("cancel query failed.");
e.printStackTrace();

}

}
}

public class SQLRetry {
1RV HERREES .
public static Connection GetConnection(String username, String passwd) {
String driver = "org.postgresql.Driver";
String sourceURL = "jdbc:postgresql://10.131.72.136:8000/gaussdb";
Connection conn = null;
try {
/INEEHE IR
Class.forName(driver).newlnstance();
} catch (Exception e) {
e.printStackTrace();
return null;

}

try {
/IR EE R IER:
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
} catch (Exception e) {
e.printStackTrace();
return null;

}
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return conn;

[/HITEESQLIED, BlEEjdbc_test13,
public static void CreateTable(Connection conn) {
Statement stmt = null;
try {
stmt = conn.createStatement();

// add ctrl+c handler
Runtime.getRuntime().addShutdownHook(new ExitHandler(stmt));

[HATEESQLIED .
int rc2 = stmt
.executeUpdate("DROP TABLE if exists jdbc_test1;");

int rc1 = stmt
.executeUpdate("CREATE TABLE jdbc_test1(col1 INTEGER, col2 VARCHAR(10));");

stmt.close();
} catch (SQLException e) {
if (stmt != null) {
try {
stmt.close();
} catch (SQLException e1) {
el.printStackTrace();
}

e.printStackTrace();
}
}

[HTFRNEIEG, WEB/ASUE.
public static void BatchlInsertData(Connection conn) {
PreparedStatement pst = null;

try {
[/ERFRbIEIEA]
pst = conn.prepareStatement("INSERT INTO jdbc_test1 VALUES (?,2)");
for (inti=0;i<100; i++) {
Ve
pst.setint(1, i);
pst.setString(2, "data " + i);
pst.addBatch();

}
[AAATHERLIE
pst.executeBatch();
pst.close();
} catch (SQLException e) {
if (pst !=null) {
try {
pst.close();
} catch (SQLException e1) {
el.printStackTrace();
}
}
e.printStackTrace();
}
}

[ATIRRFED, EHEE.
private static boolean QueryRedo(Connection conn){
PreparedStatement pstmt = null;
boolean retValue = false;
try {
pstmt = conn
.prepareStatement("SELECT col1 FROM jdbc_test1 WHERE col2 = ?");

pstmt.setString(1, "data 10");
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ResultSet rs = pstmt.executeQuery();

while (rs.next()) {
System.out.println("col1 = " + rs.getString("col1"));

rs.close();

pstmt.close();
retValue = true;
} catch (SQLException e) {
System.out.println("catch...... retValue " + retValue);
if (pstmt !=null) {
try {
pstmt.close();
} catch (SQLException e1) {
el.printStackTrace();
}
}
e.printStackTrace();
}

System.out.println("finesh......");
return retValue;

}
[[EEER, HUTEMER, ERRHAEE.

public static void ExecPreparedSQL(Connection conn) throws InterruptedException {
int maxRetryTime = 50;
int time = 0;
String result = null;
do {
time++;
try {
System.out.println("time:" + time);
boolean ret = QueryRedo(conn);
if(ret == false){
System.out.println("retry, time:" + time);
Thread.sleep(10000);
QueryRedo(conn);
}
} catch (Exception e) {
e.printStackTrace();

} while (null == result && time < maxRetryTime);
}

/**
*X2F, BLERSHSHEE.
* @param args

* @throws InterruptedException

*/

public static void main(String[] args) throws InterruptedException {
1RV EIREEERE

Connection conn = GetConnection("testuser", "test@123");

JheiEE =8

CreateTable(conn);

[HLEEEE .

BatchinsertData(conn);

[HITIRERIFIEG, EHEUE.
ExecPreparedSQL(conn);

WIESTi e HESE =S
try {
conn.close();
} catch (SQLException e) {
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e.printStackTrace();
}

}

7.3.10 =l BEAMEHSANSHEE

E(FERIAVAIESE T GaussDB(DWS)i# 1T IR F &[S, AILAUERECopyManageriz,
BEARAR, BEIEETHNEIESERIA A Z ISR ESNEIEES, XM
BUZIFCSV. TEXTERER .

HEGIRERNT, PITIIHEENNZEGaussDB(DWS) jdbciRzf

/LA FafibAgsjdbed.jaryafl, aNSREfERgsjdbc200jar, EERIREIZEE (1$IBFAT “org.postgresql” Eifk
B “com.huawei.gauss200.jdbc” ) S5iEZURLEEIZR (1§ “jdbcpostgresql” &l “jdbcgaussdb” ) o
import java.sql.Connection;

import java.sql.DriverManager;

import java.io.|OException;

import java.io.FileInputStream;

import java.io.FileOutputStream,;

import java.sql.SQLException;

import org.postgresqgl.copy.CopyManager;

import org.postgresql.core.BaseConnection;

public class Copy{

public static void main(String[] args)

{

String urls = new String("jdbc:postgresql://10.180.155.74:8000/gaussdb"); //##EZEURL
String username = new String("jack"); //BBRE&

String password = new String ('"********), /155

String tablename = new String("migration_table"); //EXFREE
String tablename1 = new String("migration_table_1"); //EXEEE
String driver = "org.postgresql.Driver";

Connection conn = null;

try {
Class.forName(driver);
conn = DriverManager.getConnection(urls, username, password);
} catch (ClassNotFoundException e) {
e.printStackTrace(System.out);
} catch (SQLException e) {
e.printStackTrace(System.out);

}
// #Bmigration_tableEFiGER SHEI AR {4d:/data.txt
try {

copyToFile(conn, "d:/data.txt", "(SELECT * FROM migration_table)");
} catch (SQLException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
//4&d:/data.txtPRIFEIES A\ Blmigration_table_197,
try {
copyFromFile(conn, "d:/data.txt", migration_table_1);
} catch (SQLException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
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// ¥&migration_table_1hHIEIESHEIAMIZ{4d:/datal.txt
try {
copyToFile(conn, "d:/datal.txt", migration_table_1);
} catch (SQLException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
}

public static void copyFromFile(Connection connection, String filePath, String tableName)
throws SQLException, IOException {

FileInputStream filelnputStream = null;

try {
CopyManager copyManager = new CopyManager((BaseConnection)connection);
fileInputStream = new FilelnputStream(filePath);
copyManager.copyIn("COPY " + tableName + " FROM STDIN", filelnputStream);
} finally {
if (filelnputStream != null) {
try {
filelnputStream.close();
} catch (IOException e) {
e.printStackTrace();
}
}
}
}

public static void copyToFile(Connection connection, String filePath, String tableOrQuery)
throws SQLException, IOException {

FileOutputStream fileOutputStream = null;

try {
CopyManager copyManager = new CopyManager((BaseConnection)connection);
fileOutputStream = new FileOutputStream(filePath);
copyManager.copyOut("COPY " + tableOrQuery + " TO STDOUT", fileOutputStream);
} finally {
if (fileOutputStream != null) {
try {
fileOutputStream.close();
} catch (IOException e) {
e.printStackTrace();

7.3.11 7=61: M MySQL [0 GaussDB(DWS)#1TEE T %

TERAERITIED CopyManager Amysql[EGaussDB (DWS) i1 TEIEIFFE AT
2.

/LA FafibAgsjdbed.jaryafl, dISRE(ERgsjdbc200jar, EERIREIZEE (1$IBFHAT “org.postgresql” Eifk
B% “com.huawei.gauss200.jdbc” ) S5iEZURLEREIZR (1§ “jdbcpostgresql” &l “jdbcgaussdb” ) o
import java.io.StringReader;

import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.sql.Statement;

import org.postgresqgl.copy.CopyManager;
import org.postgresql.core.BaseConnection;
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public class Migration{

public static void main(String[] args) {
String url = new String("jdbc:postgresql://10.180.155.74:8000/gaussdb"); //&#ERZEURL

String user = new String("jack"); //DWSFRFR&

String pass = new String (") //DWSZHS

String tablename = new String("migration_table"); //EXTEE
String delimiter = new String("|"); [N SR

String encoding = new String("UTF8"); [N FFFE

String driver = "org.postgresqgl.Driver";

StringBuffer buffer = new StringBuffer(); /[EXEFRER WEIERERE

try {
[BRER R R B LA R
ResultSet rs = getDataSet();

[IERERE, FITIREUCR
[IBBRCRPEFRE, KIEESR/ADEl, HIRTHER, HE— 1 F/HS
[ABHRRY=RE, ININEIZEFbuffer
while (rs.next()) {
bufferappend(rs.getString(1) + delimiter
+ rs.getString(2) + delimiter
+ rs.getString(3) + delimiter
+ rs.getString(4)
+"\n");
}

rs.close();

try {
B EARE R e
Class.forName(driver);
Connection conn = DriverManager.getConnection(url, user, pass);
BaseConnection baseConn = (BaseConnection) conn;
baseConn.setAutoCommit(false);

[[BHERER
String sqgl = "Copy " + tablename + " from STDIN DELIMITER " + """ + delimiter + """ + "
ENCODING " + """ + encoding & T

[ AR3ZEFbufferrhRIEE
CopyManager cp = new CopyManager(baseConn);
StringReader reader = new StringReader (buffer.toString());
cp.copylIn(sql, reader);
baseConn.commit();
reader.close();
baseConn.close();

} catch (ClassNotFoundException e) {
e.printStackTrace(System.out);

} catch (SQLException e) {
e.printStackTrace(System.out);

}

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

/!
/] NBEIREREIERERE
/!
private static ResultSet getDataSet() {
ResultSet rs = null;
try {
Class.forName("com.mysql.jdbc.Driver").newlnstance();
Connection conn = DriverManager.getConnection("jdbc:mysql://10.119.179.227:3306/jack?
useSSL=false&allowPublicKeyRetrieval=true", "jack", "*****+*x1).
Statement stmt = conn.createStatement();
rs = stmt.executeQuery("select * from migration_table");
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} catch (SQLException e) {
e.printStackTrace();

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

}

return rs;
}
}

7.3.12 7=<f5): RFBIRANT RoaringBitmap Z5EREHNE
GaussDB(DWS)

GaussDB(DWS) B8.1.3RA G2 EIINEE ( RoaringBitmap ) , 7EEFEIAVAIES
FGaussDB(DWS)i# 1T X F&BT, mILMERICopyManageriE[d, SCHVMLE
RoaringBitmapRJ##E N EZEGaussDB(DWS) .

AR
I AHEEIENE, FEENBUBMEDHTRNL, BUSRIMAEMLLRE.

BNT RoaringBitmap

£I81 ihigMaven FEFRERIRoaringBitmapiljare, #EF F50.9.150R2A
POMI{HKFRINECE LN T

<dependencies>

<dependency>
<groupld>org.roaringbitmap</groupld>
<artifactld>RoaringBitmap</artifactld>
<version>0.9.15</version>
</dependency>

</dependencies>

RoaringBitmap » 0.9.15

Roaring bitmaps are compressed bitmaps (also called bitsets) which tend to outperform conventional compressed bitmaps such as WAH or Concise.

License

Categories

Tags | collections ] structures | data]

HomePage https://github.com/RoaringBitmap/RoaringBitmap
Date Jun 18, 2021

Files View All

Repositories

#2653 in MvnRepositery (See Top Artifacts)
#15 in Collections

Ranking

used By 164 artifacts

Note: There is a new version for this artifact

New Version 1.0.0

Jartifact/ors. roaringbitmap /RoaringBitnap —>

b tmap< /groupTd>

actl Bitmap(/artifactId>
Cversion?0.9. 16¢/ version?
</dependency>

Include comment with link to declaration

$I2 Fjar&LMRoaringbitmaphYi&i .

KEUIIEEEBA— 1 RoaringBitmap, JAHaddsix, SEEWRIntE(LEL
RoaringbitmapZ8!, BXIEIEHITFIL . KRB REIT:
RoaringBitmap rr2 = new RoaringBitmap ();

for (inti=1;i<10000000; i++) {
rr2.add(i);
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}

ByteArrayOutputStream a = new ByteArrayOutputStream();
DataOutputStream b = new DataOutputStream(a);
rr2.serialize(b);

TR

HUBNE
iAFCopyManageri#fT NE, SLIIEIRAEM, Mit&ERoaringBitmap A\,

/AT FfiILAgsjdbed jarjafl, dNSRE(ERIgsjdbc200 jar, EEIEIRENESZ (LB FRY “org.postgresql” Eigk
B¢ “com.huawei.gauss200.jdbc” ) S5iEZURLEREIZ (1§ “jdbcpostgresql” &y “jdbcgaussdb” ) o

package rb_demo;

import org.postgresqgl.copy.CopyManager;
import org.postgresql.core.BaseConnection;
import org.roaringbitmap.RoaringBitmap;

import java.io.ByteArraylnputStream;
import java.io.ByteArrayOutputStream;
import java.io.DataOutputStream;
import java.io.|OException;

import java.io.InputStream;

import java.io.StringReader;

import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;

import java.sql.Statement;

public class rb_demo {
private static String hexStr = "0123456789ABCDEF";

public static String bytesToHex(byte[] bytes) {
StringBuffer sb = new StringBuffer();
for (inti = 0; i < bytes.length; i++) {
String hex = Integer.toHexString(bytes[i] & OxFF);
if (hex.length() <2) {
sb.append(0);

}
sb.append(hex);

return sb.toString();
}

public static Connection GetConnection(String username, String passwd) {
String driver = "org.postgresql.Driver";
String sourceURL = "jdbc:postgresql://10.185.180.161:8000/gaussdb"; //&EZEURL
Connection conn = null;
try {
JIIIE=% ¢ E
Class.forName(driver).newlnstance();
} catch (Exception e) {
e.printStackTrace();
return null;

}

try {
/] BIEREUER RS
conn = DriverManager.getConnection(sourceURL, username, passwd);
System.out.println("Connection succeed!");
} catch (Exception e) {
e.printStackTrace();
return null;

}
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return conn;

}

public static void main(String[] args) throws IOException {
RoaringBitmap rr2 = new RoaringBitmap();

for (inti=1;i< 10000000; i++) {
rr2.add(i);
}

ByteArrayOutputStream a = new ByteArrayOutputStream();

DataOutputStream b = new DataOutputStream(a);
rr2.serialize(b);

Connection conn = GetConnection("test", "Gauss_234"); //ZUEERFE. &5
Statement pstmt = null;
try {

conn.setAutoCommit(true);

pstmt = conn.createStatement();

pstmt.execute("drop table if exists t_rb");
pstmt.execute("create table t_rb(c1 int, c2 roaringbitmap) distribute by hash (c1);");

StringReader sr = null;
CopyManager cm = null;
cm = new CopyManager((BaseConnection) conn);

String delimiter = "|";
StringBuffer tuples = new StringBuffer();
tuples.append("1" + delimiter + "\\x" + bytesToHex(a.toByteArray()));

StringBuffer sb = new StringBuffer();
sb.append(tuples.toString());

sr = new StringReader(tuples.toString());
String sql = "copy t_rb from STDIN with (delimiter '|', NOESCAPING)";

long rows = cm.copyln(sql, sr);// 1 Tcopy N\ &

pstmt.close();
} catch (SQLException e) {
if (pstmt !=null) {
try {
pstmt.close();
} catch (SQLException e1) {
el.printStackTrace();

}

e.printStackTrace();
}
}
}

7.3.13 JDBC &%

IDBCIEOR—ERMEEFIIAPIGE, ATEXNESoEREOMERER, & RE
O a]2%)DK1.6 ( {46 ) /JIDBCA.OFIBXRNS .

7.3.13.1 java.sgl.Connection
java.sql.Connection2EEEIEEZO
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2 7-6 ¥ java.sgl.Connection RIS IHIER

HiER IR[EHESEE 3Z#5)DBC 4
close() void Yes
commit() void Yes
createStatement() Statement Yes
getAutoCommit() boolean Yes
getClientinfo() Properties Yes
getClientinfo(String name) String Yes
getTransactionlsolation() int Yes
isClosed() boolean Yes
isReadOnly() boolean Yes
prepareStatement(String sql) | PreparedStatement Yes
rollback() void Yes
setAutoCommit(boolean void Yes
autoCommit)

setClientInfo(Properties void Yes
properties)

setClientInfo(String void Yes
name,String value)

ikl

EORSHNMERBNERET, &ilidsetAutoCommit(false) XFBEINRER, BE
SHEEHTHINEOEZIERNEZEE, HIEEPAIFESPHITINETAREEE

LR ATT o

7.3.13.2 java.sql.CallableStatement

java.sql.CallableStatement2fFEITFEHITIEO .

% 7-7 %7 java.sql.CallableStatement BYSZ#FIEN

HiER IREHESEE 32#5)DBC 4
registerOutParameter(int void Yes
parameterindex, int type)
wasNull() boolean Yes
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HiE& R[O{E3EE Z#5IDBC 4
getString(int String Yes
parameterindex)

getBoolean(int boolean Yes
parameterindex)

getByte(int parameterindex) | byte Yes
getShort(int parameterindex) | short Yes
getint(int parameterindex) int Yes
getLong(int parameterindex) | long Yes
getFloat(int parameterindex) | float Yes
getDouble(int double Yes
parameterindex)

getBigDecimal(int BigDecimal Yes
parameterindex)

getBytes(int parameterindex) | byte[] Yes
getDate(int parameterindex) | Date Yes
getTime(int parameterindex) | Time Yes
getTimestamp(int Timestamp Yes
parameterindex)

getObiject(int Object Yes
parameterindex)

AR

o TRIFEBOUTSHANETHITHEIRIE.

o LUITAE=2Mjava.sql.Statementdi&m3E: close, execute, executeQuery,
executeUpdate, getConnection, getResultSet, getUpdateCount, isClosed,

setMaxRows , setFetchSize,

o LITAxEMjava.sql.PreparedStatementd#/&im3: addBatch, clearParameters,
execute, executeQuery, executeUpdate, getMetaData, setBigDecimal, setBoolean,
setByte, setBytes, setDate, setDouble, setFloat, setint, setLong, setNull,

setObject, setString, setTime, setTimestamp ,

7.3.13.3 java.sgl.DatabaseMetaData

java.sql.DatabaseMetaData 2 #IEEITRENIEO .,
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% 7-8 %7 java.sql.DatabaseMetaData RISz 3FIE R

HiE& IREHEEE 3 #5IDBC 4
getTables(String catalog, ResultSet Yes
String schemaPattern, String
tableNamePattern, String[]
types)
getColumns(String catalog, ResultSet Yes
String schemaPattern, String
tableNamePattern, String
columnNamePattern)
getTableTypes() ResultSet Yes
getUserName() String Yes
isReadOnly() boolean Yes
nullsAreSortedHigh() boolean Yes
nullsAreSortedLow() boolean Yes
nullsAreSortedAtStart() boolean Yes
nullsAreSortedAtEnd() boolean Yes
getDatabaseProductName() | String Yes
getDatabaseProductVersion( | String Yes
)
getDriverName() String Yes
getDriverVersion() String Yes
getDriverMajorVersion() int Yes
getDriverMinorVersion() int Yes
usesLocalFiles() boolean Yes
usesLocalFilePerTable() boolean Yes
supportsMixedCaseldentifier | boolean Yes
s()
storesUpperCaseldentifiers() | boolean Yes
storesLowerCaseldentifiers() | boolean Yes
supportsMixedCaseQuotedld | boolean Yes
entifiers()
storesUpperCaseQuotedlden | boolean Yes
tifiers()
storesLowerCaseQuotedlden | boolean Yes
tifiers()
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storesMixedCaseQuotedlden | boolean Yes
tifiers()
supportsAlterTableWithAddC | boolean Yes
olumn()
supportsAlterTableWithDrop | boolean Yes
Column()
supportsColumnAliasing() boolean Yes
nullPlusNonNulllsNull() boolean Yes
supportsConvert() boolean Yes
supportsConvert(int boolean Yes
fromType, int toType)
supportsTableCorrelationNa | boolean Yes
mes()
supportsDifferentTableCorrel | boolean Yes
ationNames()
supportsExpressionsinOrderB | boolean Yes
y()
supportsOrderByUnrelated() | boolean Yes
supportsGroupBy() boolean Yes
supportsGroupByUnrelated() | boolean Yes
supportsGroupByBeyondSele | boolean Yes
ct()
supportsLikeEscapeClause() | boolean Yes
supportsMultipleResultSets() | boolean Yes
supportsMultipleTransaction | boolean Yes
s()
supportsNonNullableColumn | boolean Yes
s()
supportsMinimumSQLGram | boolean Yes
mar()
supportsCoreSQLGrammar() | boolean Yes
supportsExtendedSQLGram boolean Yes
mar()
supportsANSI92EntryLevelS | boolean Yes
QL()
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7.3.13.4 java.sql.Driver

iE& REESEE SZ#%JDBC 4
supportsANSI92Intermediate | boolean Yes
SQL()
supportsANSI92FullSQL() boolean Yes
supportsintegrityEnhanceme | boolean Yes
ntFacility()
supportsQuterJoins() boolean Yes
supportsFullOuterJoins() boolean Yes
supportsLimitedOuterJoins() | boolean Yes
isCatalogAtStart() boolean Yes
supportsSchemasinDataMan | boolean Yes
ipulation()
supportsSavepoints() boolean Yes
supportsResultSetHoldabilit | boolean Yes
y(int holdability)
getResultSetHoldability() int Yes
getDatabaseMajorVersion() int Yes
getDatabaseMinorVersion() | int Yes
get)DBCMajorVersion() int Yes
get)DBCMinorVersion() int Yes
java.sql.Driver2&EEIRENZEO
% 7-9 ¥t java.sql.Driver BIZIEHE R
Bik& IREIESE SZ#5IDBC 4
acceptsURL(String url) boolean Yes
connect(String url, Properties info) Connection Yes
jdbcCompliant() boolean Yes
getMajorVersion() int Yes
getMinorVersion() int Yes
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7.3.13.5 java.sql.PreparedStatement

java.sql.PreparedStatement 2¥AMEIEAIEO,

 7-10 %J java.sql.PreparedStatement BI3Z#F1ET

HiE#& IR[EHESEE 7$5JDBC 4
clearParameters() void Yes
execute() boolean Yes
executeQuery() ResultSet Yes
excuteUpdate() int Yes
getMetaData() ResultSetMetaData Yes
setBoolean(int void Yes
parameterindex, boolean

X)

setBigDecimal(int void Yes

parameterindex,
BigDecimal x)

setByte(int void Yes
parameterindex, byte x)

setBytes(int void Yes
parameterindex, byte[]

X)

setDate(int void Yes

parameterindex, Date x)

setDouble(int void Yes
parameterindex, double

X)

setFloat(int void Yes

parameterindex, float x)

setInt(int void Yes
parameterindex, int x)

setLong(int void Yes
parameterindex, long x)

setNString(int void Yes
parameterindex, String

value)

setShort(int void Yes

parameterindex, short x)
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BiE& IREE2EE #$5IDBC 4
setString(int void Yes
parameterindex, String

X)

addBatch() void Yes
executeBatch() int[] Yes
clearBatch() void Yes
(MERiY::

e addBatch(). execute()®ssAfEclearBatch() Z /57 8EH1T o
o iFAHexecuteBatch() /5 ExH &Sl batch, AP UREREAclearBatch ()& -

o ERINT—batchHETEE, BREEERXWE(BIXRHFIN— batch), TEBRE
Fset*()F53% o

o LUTAE=2Mjava.sql.Statementdi&m3E: close, execute, executeQuery,
executeUpdate, getConnection, getResultSet, getUpdateCount, isClosed,
setMaxRows, setFetchSize,

7.3.13.6 java.sqgl.ResultSet

java.sql.ResultSet@HTEEREREO

% 7-11 X java.sql.ResultSet FISZIFER

BiE& R [EHESE 35IDBC 4
findColumn(String int Yes
columnLabel)

getBigDecimal(int BigDecimal Yes
columnindex)

getBigDecimal(String BigDecimal Yes
columnLabel)

getBoolean(int boolean Yes
columnindex)

getBoolean(String boolean Yes
columnLabel)

getByte(int columnindex) | byte Yes
getBytes(int byte[] Yes
columnindex)

getByte(String byte Yes
columnLabel)
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BiE& REE2EE 35IDBC 4
getBytes(String byte[] Yes
columnLabel)

getDate(int columnindex) | Date Yes
getDate(String Date Yes
columnLabel)

getDouble(int double Yes
columnindex)

getDouble(String double Yes
columnLabel)

getFloat(int columnindex) | float Yes
getFloat(String float Yes
columnLabel)

getint(int columnindex) int Yes
getInt(String int Yes
columnLabel)

getLong(int columnindex) | long Yes
getLong(String long Yes
columnLabel)

getShort(int short Yes
columnindex)

getShort(String short Yes
columnLabel)

getString(int String Yes
columnindex)

getString(String String Yes
columnLabel)

getTime(int columnindex) | Time Yes
getTime(String Time Yes
columnLabel)

getTimestamp(int Timestamp Yes
columnindex)

getTimestamp(String Timestamp Yes
columnLabel)

isAfterLast() boolean Yes
isBeforeFirst() boolean Yes
isFirst() boolean Yes
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Bit& IREESE 45IDBC 4
next() boolean Yes
(D) ieA

e —/\StatementFEEBZMMET “open” IRZEAIResultSet,
o FTFEHLZERE (ResultSet) AUFR (Cursor) TEHIR R G A RERTT “open” APIRE,

7.3.13.7 java.sql.ResultSetMetaData
java.sql.ResultSetMetaData23FResultSet I RIBX(SERIEIFEIR

2 7-12 X java.sql.ResultSetMetaData HSZiFIER

BiE& IREHESER > I5IDBC 4
getColumnCount() int Yes
getColumnName(int String Yes
column)

getColumnType(int column) | int Yes
getColumnTypeName(int String Yes
column)

7.3.13.8 java.sql.Statement
java.sgl.Statement2SQLIEEZEO,

% 7-13 %7 java.sql.Statement BT3B R

HiE& IR[EHESEEY 3Z#5IDBC 4
close() void Yes
execute(String sql) boolean Yes
executeQuery(String ResultSet Yes
sql)

executeUpdate(String int Yes
sql)

getConnection() Connection Yes
getResultSet() ResultSet Yes
getQueryTimeout() int Yes
getUpdateCount() int Yes
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Bit& IREEER %45IDBC 4

isClosed() boolean Yes

setQueryTimeout(int void Yes

seconds)

setFetchSize(int rows) void Yes

cancel() void Yes

(e

i setFetchSizeAJ LIRS REEZ PinblIAF L ABR . CRRIEREITISERETE M
iR, REDERAE, RUSINAEEFSEFIRINBESE, SAMERE.

HTFHIREMTEESHER, L, mEiREsetFetchSizefIERT, FEEEZRRENIEB IR
MR, setAutoCommit(false) . EIRIESSEIERTEIFANMEISIREFRY, HiEE FHTIR
RiRE.
7.3.13.9 javax.sql.ConnectionPoolDataSource
javax.sgl.ConnectionPoolDataSource @ #iREIREEHZEO .

2 7-14 3 javax.sql.ConnectionPoolDataSource BISZIFIER

BiE& IREE2EE #$IDBC 4
getLoginTimeout() int Yes
getLogWriter() PrintWriter Yes
getPooledConnection() | PooledConnection Yes
getPooledConnection( | PooledConnection Yes
String user,String

password)

setLoginTimeout(int void Yes
seconds)

setLogWriter (PrintWrit | void Yes
er out)

7.3.13.10 javax.sql.DataSource
javax.sql.DataSource 2&IERREO
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2 7-15 ¥ javax.sql.DataSource #EOHITIFIE R
HiER IR[EHESEE 32§5)DBC 4
getConneciton() Connection Yes
getConnection(String username,String Connection Yes
password)
getLoginTimeout() int Yes
getLogWriter() PrintWriter Yes
setLoginTimeout(int seconds) void Yes
setLogWriter(PrintWriter out) void Yes
7.3.13.11 javax.sql.PooledConnection
javax.sql.PooledConnection 2 HiE#EEth i A0EEE O .
2 7-16 X javax.sql.PooledConnection BYSZ #3155
BiER RIS % #¥DBC 4
addConnectionEventListener void Yes
(ConnectionEventListener listener)
close() void Yes
getConnection() Connection Yes
removeConnectionEventListener void Yes
(ConnectionEventListener listener)
addStatementEventListener void Yes
(StatementEventListener listener)
removeStatementEventListener void Yes
(StatementEventListener listener)
7.3.13.12 javax.naming.Context
javax.naming.Context@iEEEc BRI - T~EO,
2 7-17 X javax.naming.Context BIsZFE)
BiE#& R[O{E3EE #5IDBC 4
bind(Name name, Object | void Yes
obj)
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bind(String name, Object | void Yes
obj)
lookup(Name name) Object Yes
lookup(String name) Object Yes
rebind(Name name, void Yes
Object obj)
rebind(String name, void Yes
Object obj)
rename(Name oldName, | void Yes
Name newName)
rename(String oldName, | void Yes
String newName)
unbind(Name name) void Yes
unbind(String name) void Yes

7.3.13.13 javax.naming.spi.InitialContextFactory

javax.naming.spi.InitialContextFactory 24#I#aiEE E T T/ 0,

K 7-18 X7 javax.naming.spi.InitialContextFactory HIZ1F &R

BiE& IR[CEER 7#FIDBC 4
getlnitialContext(Hashtable<?,?> Context Yes

environment)

7.3.13.14 CopyManager
CopyManager2GaussDB(DWS) JDBCIRENFIZMHAI—1NAPIEOZE, FFHtEM
GaussDB(DWS) &P S AHIE.

CopyManager BI4EFEKER

CopyManagerZ{ijForg.postgresql.copy Packaged, ##/&Hjava.lang.ObjectZ, i%
FRUAEBRINT:

public class CopyManager
extends Object

MBishix

public CopyManager(BaseConnection connection)
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throws SQLException
ERALDE
2 7-19 CopyManager EA7%
REWE | BiE HER throws
Copyln | copyln(String sql) - SQLException
long copyIn(String sql, {EFCOPY FROM | SQLException,|IOE
InputStream from) STDINM xception
InputStreame R
EREIEEFRIE
INEEUE .
long copylIn(String sql, {FCOPY FROM | SQLException,|IOE
InputStream from, int STDINM xception
bufferSize) InputStreame R
EEEHUEEFRIER
INEEE
long copyIn(String sql, Reader {FCOPY FROM | SQLException,|IOE
from) STDINMReadersr | xception
HRIREEUREFR
RINBEWE
long copylIn(String sql, Reader {FFHCOPY FROM | SQLException,|IOE
from, int bufferSize) STDINMReaderd | xception
BRI MR HRY
RINFEIE
CopyOu | copyOut(String sql) - SQLException
t
long copyOut(String sql, ¥—/\COPY TO SQLException,|OE
OutputStream to) STDOUTHYLESRE | xception
NEHRERIXE
OutputStream3g
.
long copyOut(String sql, Writer $E—1NCOPY TO SQLException,|IOE
to) STDOUTHYLESRE | xception
NEHRERIXE
WriterZk/,

7.4 EF ODBC F 4

ODBC ( Open Database Connectivity, FHEIEEERE ) 2EMSAEEFX/OPEN
CLURHMI BT AaSUEEN N BT R . NAEFEEODBUREAIAPISEIR
FEEHITRE, kR T NRAEFERREEIEERANER, 1587 NARFINARE
EtE . RO 4P,

ODBCHIRGFLIISNET-2,
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7-2 ODBC R%454

F 7 RLA 2
ODEC API RiEE O
ODBC Driver Manager IR A
Driver 1 Driver 2 - Drivern IXzh e
N { _____________________________________ 1 ____________ GES
P o U < —)
& Y Wy 9 4
GaussDB(DWS) BRIfELA FIEAZEXTODBC3.5/937 1 .
2 7-20 ODBC HiHFEE
BERS FE
SUSE Linux Enterprise Server 11 SP1/SP2/SP3/SP4 x86_641i
SUSE Linux Enterprise Server 12 }2SP1/SP2/SP3/SP5
Red Hat Enterprise Linux x86_64137
6.4/6.5/6.6/6.7/6.8/6.9/7.0/7.1/7.2/7.3/7.4/7.5
Red Hat Enterprise Linux 7.5 ARM644i]
CentOS 6.4/6.5/6.6/6.7/6.8/6.9/7.0/7.1/7.2/7.3]/7.4 x86_6413
CentOS 7.6 ARMG64{xz
EulerOS 2.0 SP2/SP3 x86_6413
EulerOS 2.0 SP8 ARMG64{3z
fhirEREE 7.5/7.6 ARMG64{iz
Oracle Linux R7U4 x86_641y
Windows 7 32
Windows 7 64431
Windows Server 2008 321y
Windows Server 2008 64131

LXJL':?E%{’E,‘?QEEFE&EE?EODBC%EF%FEEE’\JET%{’E?%‘ 28, ALSHIEESENRERSE
- =) Z:lﬁ_] o
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UNIX/Linux& &%t FRIIRIFE RS2 £ EHunixODBCFIIODBC, EXIEFIKEIETEES
unixODBC-2.3.0/E miEiEHiEErIAHE .

Windows R B ODBCIKENEFEIERR, AEFIER->EETEFILEIEIER
( ODBC) IR,

AR

HBIFIREODBCIRNETFHIRIRA, XFEMAIEIESEERY, tinyint. smalldatetime.
nvarchar2 E3REREUIERBAIRHR, TR EIAES.

7.4.1 ODBC & R fkEhEYZEFISL 34

Linux Y ODBC &

MEHEHIREL, B8 Adws_8.1.x_odbc_driver_for_xxx_xxx.zip, LinuxiAiE T, FF&
N FRFEFE AR unixODBCIZAEAISL ST (sql.h. sqlext.hss ) FEElibodbe.so, XLk
SA4FNZED] MunixODBC-2.3.009L&EE H3x1E,

Windows A ODBC &

MEHBEHIKEL, B8 5dws_8.1.x_odbc_driver_for_windows.zip, WindowsiiE
T, FARNABREFRRIERSHRE HEREREAET

7.4.2 Linux FECEZUEIR

¥5GaussDB(DWS)12{HIODBC DRIVER ( psqlodbew.so ) L& ZIHURERHEREA
FEBEHIEREEZRE “odbc.ini” #1 “odbcinst.ini” BN ( EFRIFEZLZEunixODBC
IREPERBEOARIE “/usr/local/etc” BRT ) , HERS SR IRHTHCE.

$I1 FKERunixODBCERSE . BHEIAZIHunixODBC-2.2.15&4A, LAunixODBC-2.3.0kxAJg
i,

SRENSEHIE: https://sourceforge.net/projects/unixodbc/files/unixODBC/2.3.0/
unixODBC-2.3.0.tar.gz/download

2 ERunixODBC,
1. FRFEunixODBCILRESI(4,

tar -xvf unixODBC-2.3.0.tar.gz

2. WFHRE
cd unixODBC-2.3.0
./configure --enable-gui=no
make
make install
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- LtAJunixODBCHRIRLRETE, RERERTSE s02MEXY, NRFEmFL
*SsO NBIEN S, FEIEconfigure 34 RILIB_VERSION{EK A

LIB_VERSION="1:0:0",
LIB_VERSION="1:0:0"

- TEARIEhG, SEESAINNEEElibodbcinst.sox, MNERLINEFEI— NSRS IZE

M4a9INE . EARAnERIEeRA

libodbcinst.so>libodbcinst.so.1>libodbcinst.so.1.0.0>libodbcinst.so.2>libodbcinst

.50.2.0.0,

FlanERE B R T aliaham5EEEZllibodbcinst.so. 1. libodbcinst.so.1.0.0.
libodbcinst.s0.2, IRENIHEESENNE;libodbcinst.so, MR NFIIFERTEIRE]
libodbcinst.so, MEHFEIHAFERIEAIlibodbcinst.so.1, ZpEIIAINNEZ!

libodbcinst.so.1[FEN5E R T XiZahSHE ZEAINNEL o
$I¥3 FEEFiKGaussDB(DWS)IEEIER .

$&dws_8.1.x_odbc_driver_for_xxx_xxx.zipf#[E, £ “/

dws_8.1.x_odbc_driver_for_xxx_xxx/odbc/lib” BFE 5% “psqlodbcw.la” 0

“psglodbcw.so” FENIHE
B4 BEEXIER.
1. BEEODBCIRZNSI{E .

7£ “/usr/local/etc/odbcinst.ini” AFEIMUTHRES.

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

odbcinst.iniX{4FRIECE S HURBBINERT-21 AT

%% 7-21 odbcinst.ini X4EESH

NSRRI E—E

e A =~
[DriverName] IXENESRFR, XNEIREIER [DRIVER_N]
DSNAHRYIRENE .
Driver64 IRENENSEERYRRIR Driver64=/xxx/odbc/lib/
psqlodbcw.so
setup IXENZ2Ei&1Z2, SDriver64dh | setup=/xxx/odbc/lib/

psqglodbcw.so

2. ECEIUERSG.

£ “Jusr/local/etc/odbc.ini 7 SFFEINLATHRES .

[MPPODBC]

Driver=GaussMPP

Servername=10.10.0.13 ( ##ERServer IP)
Database=gaussdb ( HUEES )
Username=dbadmin ( UEERFL )
Password= ( BUEEERF%H3 )

Port=8000 ( HiEEEIIFIHO )
Sslmode=allow

odbc.iniX 4B ES ENHBBINFRT-22F7R~ o
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% 7-22 odbc.ini XHFESH
2 7% ]
[DSN] HIERAIRAFR o [MPPODBC]
Driver K&, XFModbcinst.inida Driver=DRIVER_N
B9DriverName,
Servername RS2 25R9IPHELIE Servername=10.145.130.
26
Database EEEINEIEENSZR. Database=gaussdb
Username HIEERR SR, Username=dbadmin
Password HIRERPZERS, Password=
588
ODBCIRFNA B EBENHE
ERHRITESEE, LURIER
PERETEEERTEBER
FHIREB,
ERMBERETINSE, B
FUnixODBCIIERES 14
EHITER, TTRESEER
KEMRBEREFES,
WEEN BIEEEER, 1§
FHEIRLATEMAPI, Ik
SEHIERESEN 4T, [
AHEZERING, N NATS
IBIREEOINTEER
Port RSESEROS . Port=8000
Sslmode FESSLETR . Sslmode=allow
UseServerSidePre | & BEIEZEIRT BEIG | UseServerSidePrepare=1
pare o
ANE(EoEk1, AR, TR
R EEEY
UseBatchProtocol | EEFEEEANMY (FJFF | UseBatchProtocol=1
AIE=SDMLIERE ) ; \NIE(EO
&1, AR,
HIEAORT, MEREE
Y ( FEBERFSEHEIE
ERABERS ) -
HitkEN1, HEHIERE
support_batch_bindS#1F7E
BJonkY, BIIFLEES
s o
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ConnectionExtral | GUCZ%{connection_info ConnectionExtralnfo=1
nfo (&M connection_info ) | g

BRI E R EIIHEEE
FARBIFX.

ZNENT, HIKENORT,
ODBCIRzN&= &= mi3KzNHY
BIR. REhRA _EIREIEIE
Er; BigENET,
ODBCHIREN&= & =mi3KzNHY
ZiR. SBERE. HEEE
BRPLEIREIEIRES, iR
fEconnection_info2%# (&
Tconnection_info ) E;
RIS LATE

PG_STAT _ACTIVITY#O
PGXC_STAT ACTIVITYHR
=Hi5F,

ForExtensionConn
ector

ETLT EMEeit 231, vt
TRERMA, BEXTIRAICN
AFEGE, BHBECNREE
B Z2SHEFERIZE-
AE(EOEE 1, ENIAN0, &
RAFRBMSAIR.
BOEEIRER S ZIMIE
WEHEEINSE, R
A SSRIIERfME

ForExtensionConnector=
1

KeepDisallowPre
mature

L UseDeclareFetch=10%, [
A2 FEMASQLPrepare/5ifd
FASQLNumResultCols.
SQLDescribeColzk,
SQLColAttributes*EX4ERE
FSERT, SQUERHAYBFFR
E5EABwith holdEfE,
aNiEEEE1, 0OFRESR
with holdEt#, 1= =~FEHE
with hold/Et, EXIAA0,

KeepDisallowPremature

=1

1588
UseServerSidePrepare=1
B,
KeepDisallowPremature&
HAREX, ERNREEE
UseServerSidePreparey
0, f5Iun:
UseDeclareFetch=1

KeepDisallowPremature=1
UseServerSidePrepare=0

HrepX FsslmodefUiEIpy eiHE, BIAMERINTER:

2% 7-23 sslmode RYATEIR A ELfIA

sslmode | EASREA | Mk

MMERASSLLZEIERE

SSLiNZ
disable =
allow FIEE

ANREGEREARSS BB KRR, MR LAMERSSLZ 210
BiER, (BRRITEEERSSRIVESEM
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ssimode | EB&BH | flid
SSLinZ
prefer Gt WMRHBIEES S, BBABIEERSSLZENIEER,
(ERIFHIRERSSAVEST M,
require = WIRERSSLZEiER:, (BRRMTEIEINZE, miF
FEIFEURERSS sSHIESE M
verify-ca | 2 WIFERSSLZEERE, HEWNIEIREEESEST
SUEPHEE S &AIER .
verify- = WIFERSSLLZ 2iERE, 1Everify-cafJigiEBEZ
full 4, ERSIEEIREEFEENIEN RS SIED
AE—H . GaussDB(DWS)AZFIiE
S5 SSLIET,
WMMREBEFEASSLIERIER, BAIEIEGaussDB(DWS)ZR2EEHRYSSLCERTHIEFR 47
[E, fEsheldfET, #4T “source sslcert_env.sh” , BITEMEIIESERITEBAIERIALL
BEHIERE
HEFoIFEPBUITFIMETE, RRRIEclient.key* & 534 96004XR :
export PGSSLCERT="/YOUR/PATH/OF/client.crt" #i5{EX1Z &2 Z client.crthIAEITIREF
export PGSSLKEY="/YOUR/PATH/OF/client.key" #iSIEXIZELZEclient keyILE3TEE1R
EISEIRETAISsImodeikIFEEZE “verify-ca” ,
$I86 IEEPIRFIEENAYIPMEIINAGaussDB(DWS)HIL BN, BREFiHENS
GaussDB(DWS)MEHIE
T BEENET=S,
vim ~/.bashrc
R EXHFHEMUTHS .
export LD_LIBRARY_PATH=/usr/local/lib/:$LD_LIBRARY_PATH
export ODBCSYSINI=/usr/local/etc
export ODBCINI=/usr/local/etc/odbc.ini
T8 WITUWTHISHEREE.
source ~/.bashrc
.
M EERECE

H1Tisql -v GaussODBC(HIBRZR) < o
o NMRBTUTER, RPECEIEH, EEML.

| Connected!

| sgl-statement

| help [tablename]

| quit
|

e

SQL>
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INRERERROR(ER., NIRIPEEEIR. BI0E DA E SRR,

[UnixODBC][Driver Manager]Can't open lib 'xxx/xxx/psqlodbcw.so' : file not
found.

I EER A ET AL -
- odbcinstinisZ ¢ EREARIBEERIER .

BN % s —TEREE PR, LAIRIZpsqlodbew.soX 47,
EREERITNR.

- psqlodbcw.sofIKFRERFE, HEFERRRREETR,

HARINE: ldd—TFIEREEFRIER, WNREMHPlibodbeso. 1%
UnixODBCHIE, BRAIRIR “I1R{ELR” I EEFHECEUnixODBC, Fif
FENLZERZTHIbEZRFINZE TLD_LIBRARY_PATHH; R E2&/DE(
[, 1515 O0DBCIRENEHRIlibEFRARINZEILD_LIBRARY_PATHH,

[UnixODBC]connect to server failed: no such file or directory
L[] BERY IR E -
- BETHEIRM/ANARNEUREIE, sE iR
B EHIEREEPRIServername Kz PortEL &R,
- IRSEEGITAIE.

UNSRHEIAServername 2 Port ECEIEHf, 1B1RIE “IR(ELR” PEURERS R
REXECE, MRIREUERERIF 7 &iERIM-KRiwE .

- BXERMIERE.
BIIARIERE , BEIEENBESRORNE A EROF .
MREMENLE, BRA—TMEXIRE.
[unixODBC]The password-stored method is not supported.
Ita)RR ey geR A -
B RSP AREEssimodefL BIR .
FRIRINE:
Bl EiziEiZallowsgld Lk, WERENEZEE, IFE7-23,
Server common name "xxxx" does not match host name "xxxxx"
LAY R A -
R TSSLNZR “verify-full” 1BIR, IRENFIEFSIIBERHRIENZ SEFRED
EHRENETNE2E—H.
FRIRINE:
REZILLDRReTUAGER “verify-ca” %I, ABRIGFNS; SEBFEHER—ES
HAREEFRTEEN ZEREAICAIES
Driver's SQLAllocHandle on SQL_HANDLE_DBC failed
It elRRAY AT REIR A -

ATHATSE (EEENUNIXODBCAYIsql, LATFEBLLIsqlafl ) SRR
( psqlodbcw.so ) #kERFAEAIodbcAIZERRAS: libodbc.so.18¢ & libodbc.so.2, It
)R] LAEIE I A =URRIA -
ldd “which isql’ | grep odbc
ldd psglodbcw.so | grep odbc
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XA, ANRHElibodbe sosx/FRESHFA R EIEAA R EIES Y,
BBABERHMAILAKTE ZLLEER . isql5psqlodbew.soff&ZE kN libodbe.so, X
AR EIINENE R REMIEN Y, EESHRETEREBIRESIZE, [T
HIMER—NEI DEE ( UnixODBCHYlibodbe.so  BIRE S HIIFRZE— )
PSR, TiRINEEIRERED .

BRRIIE:

HBE— P EERAIUNIXODBC, AREIESIM—1 ( LLUNENEZERAS.50.289
UnixODBC ) , ARYSFEITHY.s0. 1092, FiE— 1 RRBERER/T.50.2R9RHE
1%, {EoJfRILtta)R

FATAL: Forbid remote connection with trust method!

AFZ£FEE, HIEECNEIEREFAIPEMT RIIAEEN
WNREBFEEEFASPIBIAICN, BEODBCIEFEFEECNTENZS, BRSSES LA
"127.0.0.1", BN SRFGRMEPEEERINGG, BN INEREEZITE
BEo

[unixODBC][Driver Manager]Invalid attribute value

FEfFEASQL on other GaussDBINEERTREZILLIEIRA, BRIBE2unixODBCAIMRAFE
B EETERRA, EBIGEIT “odbcinst --version” &<SHEEIRIESTAIUNixODBCERZAS

authentication method 10 not supported.
FRAFEZFinftE o, rJgeREA:
HIREPEENOSKIE REE TSHA256t8 X575, MAEEZFinRiRBIMDS5
B8, WHRE R IEAICEHRES -
(1] %88
o HIEEHAEERFOS, REEBEFPOSHIRER.
o EHBRRZAS (V100R002C80SPC300Z BIHIMRA ) HIEIERE R 7% T SHA256/8VR0NG
%, FREFMEMDSRINGE, FRALEFERMDAHEFP OSIKEE,
o FhRZA (V100R002C80SPC300% 2 fEhRAs ) HEUIEE LA EMAEROSTEFHER
Y, SENFEFERSINIIIEE, XANSESFRAGAERN o
o (BRLBIRAFHREIFRAR, HFRENAHESE, FFUSEELEEERFPOS,
HMERFIEAINEE, FRLUBARIRE 7 SHA2S6I R HINAE , SBUBATAER
MD5#ASIAIE,
BRzER, oL EFRARPOS; EZEHRE—AP, BTFRFNR, EREHh
BPEEEIRE,

unsupported frontend protocol 3.51: server supports 1.0 to 3.0

ErEREERASE, & BrEUREATTRENERE . 15EAXINARANRIEERE
IRmhi&ERE B EIERE .

7.4.3 Windows T EXUER

BRIFPRR

Windowsi2{FRFEBFODBCHIEREERS, TEAPFNRKEERETERHRT
[

1 BHEEFiEGaussDB(DWS)IRENIZER o

$$GaussDB-8.1.3-Windows-Odbc.tar.gz2Ef5, 1RIEEE, Bdipsqlodbcmsi ( 32
{iZ ) s psqlodbc_x64.msi ( 64 i ) FHITIEENZE
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2 TR ETERE,

EEERURIRAT, BERANMIIRMEESE (RRRMERALTREFTHNCE, NRR

HER, SR EMHERIEHR ) :

o  GAMARERZ LHITI2UIEFTA, L3R NEFS, [FHA32(IRIIRNEE
g5 C\Windows\SysWOW64\odbcad32.exe
B7BEREREHER->EETE->EIRIE(ODBC)

(0 #5488
WoW64HI2FR2"Windows 32-bit on Windows 64-bit", C:\Windows\SysWOWG64\7Zi
ROR6ARF LRI32MNEI TR .

o  GAARERG LHIT6AIEFA, LR6AMURNIEFS, [FHA64RIIRNEER
2%: C:\Windows\System32\odbcad32.exe
BEEFERENER->EET BE->EIEE(ODBC),

(0 #5488
C:\Windows\System32\IZHIIZR SR ERZE—HANETIME, BN AREREER
WindowsHIHE R ARSI

o  3N2(HRERBISEM: C\Windows\System32\odbcad32.exe

SEBEEITEN->IEHER->EETE->¥IER(ODBC)F THIRNEIESS
T]3 BREHRER.

EFTFROBRENESIRRE |, AR DSN->5N->PostgreSQL Unicode ( 4NI5RZ264{73K
o), BeB6MUtTR ) , ARHITEE:

PastgreSQL ANSI QDBC Driver (psglODBC) Setup
Data Source  EETET] Description
Databaze postgres 55L Made | allov B
Server 10,145.130.27 Fort 8000
Uzer Mame Pazzword sesssssss

Options T|

Datasnurce“ Global IlMa”aQEDSN| [ 5 ] | Caticel |
ave ance

A

RE ERENAFERERER, BERKICREWIndows EifsRF, BIREEIE
FEIEMABREEZRNANLEEE . ERETREER, ENAERSE “Save” ZHIHRIFE
EFE\%TJ, IBTHEXHRYSE; AEFAODBCAYEZAPIEY, BENMENRFE. &
ﬁg %:m\o
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$14 SSLiE=,

WNREEFHASSUIFHERE, IPAIBIEGaussDB(DWS)Z3Ea HRYSSLCERTHRTFH B4R
£, Wi “sslcert_env.bat” X4, BIRIEREBRIEOALERESRE

ikl

iZsslcert_env.baty T RIBIEPBIMERIZES, F£%APPDATA%\postgresqlB RIF1ERT,
SR EAREBFEXER. IREFE, BHMZERPRIH.

k& Fahiclient.crt. clientkey. client.key.cipher. client.key.rand3 {458
Z%APPDATA%\postgresql(ZBREFaNEZ)BRT, HEBEXHEPHIclientz)
postgres, flilclient.keyf&2apostgres.key; YFcacert.pemIIERZE%APPDATAY%
\postgresqlBHE, FERZroot.crt,

BRMESE2HRIZERE O “SSL Mode” EINFEEZE “verify-ca” .

K 7-24 sslmode RYATEIN N EifiA

ssimode | EA=EAH | iR
SsSLhnzE

disable S RMERSSLL TR,

allow Gl WMREIEFEIRSSEEE KGR, WnJLAERSSLZ 2%
&R, (BARRIIESURERS SZIES .

prefer aJEe WMRHIEESZ S, BBABRFERSSLZEM=ZER, B8
R R RS SRIESIM

require = WIERSSLLZEER:, (BRRMTEIENE, mAR
IR AR SS SSRIE M o

verify-ca | 2 WRFERASSLZ £iEE, HERIIHIEFEESREE
IEPBHRERHINES.

verify-full | 2 WIREFASSLZ 2%, TEverify-calYIGiBEEZ 5,
B IESEEREENNEN SRS SIEBRE—
o
izl

RZHER .

HIB5 EEPIRFTEENIAIIPMEZIIA GaussDB(DWS)HILEBMN, HIREFimENS
GaussDB(DWS)M4ZHIE

et

MR EHRRECE
BFTestiH TN o
o UWRETRUT, NXABECEIEH, EZMIN.
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PostgreSQL ANSI ODBC Driver (psqlODBC) Setup 52 |
Data Source  gaussdbi Diescription
Databaze postgres 55L Mode | allow P
Server 10.145.130.27 Fort 8391
Uszer Name Fazzword sssssssss
Connection Test

Opti

e | Test
Lﬂatasaurce | L l . Connection successful _| |m|

| Ok | Help
o UWNRE/RERROREE, NIXPEEEIR. BNE LAREZHRIEH,

YU
e Server common name "xxxx" does not match host name "xxxxx"

WL EIRRANVEER A 7 SSLANERRY “verify-full” SATR, XASIRGHIZ R INEIES
SPEYEN S SR BRI TS 2 A 5. RISARILUER “verify-
ca” i, AR, R SRR I CATE

e connect to server failed: no such file or directory
Lt Ay gERYIR A -
- BCETHEIRAY/ANAREUERE L, sE RO
B EEIERE B AYServername Nz PortEt B IR
- BRSSEEMEITARIERA

UNERFEIAServername R PortECE1EHE, 1BIRIE “IR(ELR” PEURERS S
ROMEXECE, MRREUEESIF T &iERIN-<RiwE o

- BKER MRS
BRIAKEIRE , SHIEENEERORIIE I EROH,
MRENERE, BRA—TMEXINRE,

o TEIETEHIDSNA, IXENEFFINAREFZERNAR S ARITES
ICIEIRR AT RERYIREE . TE6MUFE e T 32(uIKzh, HEER.
C:\Windows\SysWOW64\odbcad32.exe: iX232{ODBCIRFNETESE
C:\Windows\System32\odbcad32.exe: X264 ODBCIRTNETEEE,

e The password-stored method is not supported.

[l

HRREPRACEssImodefc EIN, BIFEILINZEallowskLA LAY, FIFSSLIERE,
LEIRIRRYE SR, 1ERT-24,
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e authentication method 10 not supported.
FRFREEFinflEILER, aJae/RE:

HIREPEFHEIOSKRIGRFE 7 SHA2561815%, MARZFimRIREIMD5
R, WHRERT AR ECRE

AR
o HIEEAAEEAFOS, REHEAFOSHSH.

o EHBRZAS (V100R002C80SPC300Z BIHINRZAS ) HIEUERE R 1FME T SHA256/ETRONG
75, HKREFMEMDSRINET, FRLATEERMDSHAFR OSKES .

o FrhRZA (V100R002C80SPC300/R 2 fEhRA ) MEIRES RSB OSEHER
i, SEREERFSIAIIIAER, XINSRAFRIGAERMY .

o (BRIEIRAFREIFRAR, HFIEENARTEYE, FFUEIRELEERAFLOS,
WIS IANES, FRLAMBARIREE TSHA2S6IEHINGE , SEUBATAER
MD5fASIAIE

BRRRZIVR, SRLATERE:

a. JSEUEESHpassword_encryption_typelEBA1, 1EX5ES IEKEHRRE
2%,

b. E—NEIEERFRATER, SEEEESEREIEERFPIZENE.
" IREERNREERKS, SNEEEHE.

" MRILEAF, @ETEMER imTE (flgiData Studio ) &
HUEES, (FHALTER USERIEGISRIEMZRTT,

c. BEIEEEERE.
e unsupported frontend protocol 3.51: server supports 1.0 to 3.0

EWrEREEMRAISE, & BrEUREATTREERE . 15EAXINARANRIEIEE
Iwhi&EsR B iR ERERE .

7.4.4 ODBC F 4745l
ERIEERHNTES

[/ e R UNENEId O DBCH IR EX GaussDB (DWS) REIEIE .
// DBtest.c (compile with: libodbc.so)
#include <stdlib.h>
#include <stdio.h>
#include <sqglext.h>
#ifdef WIN32
#include <windows.h>
#endif
SQLHENV V_OD_Env; // Handle ODBC environment
SQLHSTMT V_OD_hstmt; // Handle statement
SQLHDBC V_OD_hdbc; // Handle connection
char typename[100];
SQLINTEGER value = 100;
SQLINTEGER V_OD_erg,V_OD_buffer,v_OD_errV_OD_id;
SQLLEN V_StrLen_or_IndPtr;
int main(int argc,char *argv[])
{
/] 1. BiETRE
V_OD_erg = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&V_OD_Env);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error AllocHandle\n");
exit(0);
}
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/] 2. EEREEYE (WRAMER)

SQLSetEnvAttr(V_OD_Env, SQL_ATTR_ODBC_VERSION, (void*)SQL_OV_ODBCS3, 0);
/] 3. BRiSIERETIR

V_OD_erg = SQLAllocHandle(SQL_HANDLE_DBC, V_OD_Env, &V_OD_hdbc);

if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))

{

SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}
/] 4. REEEEN
SQLSetConnectAttr(V_OD_hdbc, SQL_ATTR_AUTOCOMMIT, SQL_AUTOCOMMIT_ON, 0);
/r/E 5. E%%ﬁ%iﬁ, XA “userName” 5 “password” S RIFRREZELIBEENAFRSFIBEPZERS, BiRIE
EBZTT E;Ev I? o
/] SR odbe.iniMHFEREE T HFZERL, BBAXEALES (") ; BEEFENXAMN, RA—B
odbc.init REEARE, BEHFIEERFEEItE,
V_OD_erg = SQLConnect(V_OD_hdbc, (SQLCHAR*) "gaussdb", SQL_NTS,
(SQLCHAR*) "userName", SQL_NTS, (SQLCHAR*) "password", SQL_NTS);
if ((V_OD_erg != SQL_SUCCESS) && (V_OD_erg != SQL_SUCCESS_WITH_INFO))
{

printf("Error SQLConnect %d\n",V_OD_erg);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
exit(0);
}
printf("Connected '\n");
/] 6. ZEBAEMN
SQLSetStmtAttr(V_OD_hstmt,SQL_ATTR_QUERY_TIMEOUT,(SQLPOINTER *)3,0);
/] 7. RiEIEATH
SQLAllocHandle(SQL_HANDLE_STMT, V_OD_hdbc, &V_OD_hstmt);
/] 8. BEREITSQLIET
SQLExecDirect(V_OD_hstmt,"drop table IF EXISTS customer_t1",SQL_NTS);
SQLExecDirect(V_OD_hstmt,"CREATE TABLE customer_t1(c_customer_sk INTEGER, c_customer_name
VARCHAR(32));",SQL_NTS);
SQLExecDirect(V_OD_hstmt,"insert into customer_t1 values(25,'li')",SQL_NTS);
/1 9. BT
SQLPrepare(V_OD_hstmt,"insert into customer_t1 values(?)",SQL_NTS);
/1 10. 482 #
SQLBindParameter(V_OD_hstmt,1,SQL_PARAM_INPUT,SQL_C_SLONG,SQL_INTEGER,0,0,
&value,0,NULL);
[ 1. TS IFINED
SQLExecute(V_OD_hstmt);
SQLExecDirect(V_OD_hstmt,"select id from testtable",SQL_NTS);
/1 12 SREVEERER B 1

SQLColAttribute(V_OD_hstmt,1,SQL_DESC_TYPE_NAME,typename,sizeof (typename),NULL,NULL);

printf("SQLColAtrribute %s\n",typename);
/1 13. GFELERE
SQLBindCol(V_OD_hstmt,1,SQL_C_SLONG, (SQLPOINTER)&V_OD_buffer,150,
(SQLLEN *)&V_StrLen_or_IndPtr);
/] 14. BT SQLFetchBR LS REHEIE
V_OD_erg=SQLFetch(V_OD_hstmt);
// 15. BidSQLGetDataiRENFFIR [EIFHE -
while(V_OD_erg != SQL_NO_DATA)
{
SQLGetData(V_OD_hstmt,1,SQL_C_SLONG, (SQLPOINTER)&V_OD_id,0,NULL);
printf("SQLGetData ----ID = %d\n",V_OD_id);
V_OD_erg=SQLFetch(V_OD_hstmt);
15
printf("Done \n");
/] 16. B SR RIEREF M DR SR
SQLFreeHandle(SQL_HANDLE_STMT,V_OD_hstmt);
SQLDisconnect(V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_DBC,V_OD_hdbc);
SQLFreeHandle(SQL_HANDLE_ENV, V_OD_Env);
return(0);
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MEHERHINRE

* EEHUEIETSITFF UseBatchProtocol, ERHEEEIRREFSHsupport_batch_bind

* Jgon

* CHECK_ERRORFI/EFZISEFHITENEIREE o

* IWRENESAFRZENIREIDSN . EREIEE, RENEIESE, FISREREUENER test_odbc_batch_insert
th

/

#include <stdio.h>
#include <stdlib.h>
#include <sql.h>
#include <sqglext.h>
#include <string.h>

#include "util.c"

void Exec(SQLHDBC hdbc, SQLCHAR* sql)

{
SQLRETURN retcode; // Return status
SQLHSTMT hstmt = SQL_NULL_HSTMT, // Statement handle
SQLCHAR  loginfo[2048];

// Allocate Statement Handle

retcode = SQLAllocHandle(SQL_HANDLE_STMT, hdbc, &hstmt);

CHECK_ERROR(retcode, "SQLAllocHandle(SQL_HANDLE_STMT)",
hstmt, SQL_HANDLE_STMT);

// Prepare Statement

retcode = SQLPrepare (hstmt, (SQLCHAR*) sql, SQL_NTS);
sprintf((char*)loginfo, "SQLPrepare log: %s", (char*)sql);
CHECK_ERROR(retcode, loginfo, hstmt, SQL_HANDLE_STMT);

retcode = SQLExecute(hstmt);
sprintf((char*)loginfo, "SQLExecute stmt log: %s", (char*)sql);
CHECK_ERROR(retcode, loginfo, hstmt, SQL_HANDLE_STMT);

retcode = SQLFreeHandle(SQL_HANDLE_STMT, hstmt);
sprintf((char*)loginfo, "SQLFreeHandle stmt log: %s", (char*)sql);
CHECK_ERROR(retcode, loginfo, hstmt, SQL_HANDLE_STMT);

}

int main ()

{
SQLHENV henv = SQL_NULL_HENV;
SQLHDBC hdbc =SQL_NULL_HDBC;
int batchCount = 1000;
SQLLEN rowsCount = 0;
int ignoreCount = 0;

SQLRETURN retcode;
SQLCHAR  dsn[1024] ={'\0'};
SQLCHAR  loginfo[2048];

[ XEIREEHRIRZTR
getStr("Please input your DSN", (char*)dsn, sizeof(dsn), 'N');
/] REIREH S4B ERIEIES
getInt("batchCount", &batchCount, 'N', 1);
do
{
/] ZEFREGLESIENEIETS, TENEREIES
getint("ignoreCount", &ignoreCount, 'N', 1);
if (ignoreCount > batchCount)

printf("ignoreCount(%d) should be less than batchCount(%d)\n", ignoreCount, batchCount);
}

Jwhile(ignoreCount > batchCount);

retcode = SQLAllocHandle(SQL_HANDLE_ENV, SQL_NULL_HANDLE, &henv);
CHECK_ERROR(retcode, "SQLAllocHandle(SQL_HANDLE_ENV)",
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henv, SQL_HANDLE_ENV);

// Set ODBC Verion
retcode = SQLSetEnvAttr(henv, SQL_ATTR_ODBC_VERSION,
(SQLPOINTER*)SQL_OV_ODBC3, 0);
CHECK_ERROR(retcode, "SQLSetEnvAttr(SQL_ATTR_ODBC_VERSION)",
henv, SQL_HANDLE_ENV);

// Allocate Connection

retcode = SQLAllocHandle(SQL_HANDLE_DBC, henv, &hdbc);

CHECK_ERROR(retcode, "SQLAllocHandle(SQL_HANDLE_DBC)",
henv, SQL_HANDLE_DBC);

// Set Login Timeout
retcode = SQLSetConnectAttr(hdbc, SQL_LOGIN_TIMEOUT, (SQLPOINTER)5, 0);
CHECK_ERROR(retcode, "SQLSetConnectAttr(SQL_LOGIN_TIMEOUT)",

hdbc, SQL_HANDLE_DBC);

// Set Auto Commit
retcode = SQLSetConnectAttr(hdbc, SQL_ATTR_AUTOCOMMIT,
(SQLPOINTER)(1), 0);
CHECK_ERROR(retcode, "SQLSetConnectAttr(SQL_ATTR_AUTOCOMMIT)",
hdbc, SQL_HANDLE_DBC);

// Connect to DSN

sprintf(loginfo, "SQLConnect(DSN:%s)", dsn);

retcode = SQLConnect(hdbc, (SQLCHAR*) dsn, SQL_NTS,
(SQLCHAR*) NULL, 0, NULL, 0);

CHECK_ERROR(retcode, loginfo, hdbc, SQL_HANDLE_DBC);

// init table info.
Exec(hdbc, "drop table if exists test_odbc_batch_insert");
Exec(hdbc, "create table test_odbc_batch_insert(id int primary key, col varchar2(50))");

/| TEHORBRIERFBANIIESE, WERBENENLE:
{

SQLRETURN retcode;

SQLHSTMT hstmtinesrt = SQL_NULL_HSTMT;
int i;

SQLCHAR *sql = NULL;
SQLINTEGER *ids = NULL;
SQLCHAR *cols = NULL;
SQLLEN *bufLenlds = NULL;
SQLLEN *bufLenCols = NULL;
SQLUSMALLINT *operptr = NULL;
SQLUSMALLINT *statusptr = NULL;
SQLULEN process = 0;

/| XBERIR5IEE, BNNFERINFESEFRIE—I,
ids = (SQLINTEGER*)malloc(sizeof(ids[0]) * batchCount);
cols = (SQLCHAR*)malloc(sizeof(cols[0]) * batchCount * 50);
/| XFERBNFEYP, 8—FTHENNERE.
bufLenlds = (SQLLEN*)malloc(sizeof(bufLenlds[0]) * batchCount);
bufLenCols = (SQLLEN*)malloc(sizeof(bufLenCols[0]) * batchCount);
/] ZITEEEEWAE, SQL_PARAM_IGNORE 5% SQL_PARAM_PROCEED
operptr = (SQLUSMALLINT*)malloc(sizeof(operptr[0]) * batchCount);
memset(operptr, 0, sizeof(operptr[0]) * batchCount);
/] ZATRISMBLER

- 4{4 I%j\:)\E?f%SHEFﬁEP&ﬁEEEﬁ%E—%@i)ﬁﬁ—%%ﬂp, FRLAANSERHE, BRAFMBEEIEENG 2B,

N =l Z

statusptr = (SQLUSMALLINT*)malloc(sizeof (statusptr[0]) * batchCount);
memset(statusptr, 88, sizeof(statusptr[0]) * batchCount);

if (NULL == ids || NULL == cols || NULL == bufLenCols || NULL == bufLenlds)
fprintf(stderr, "FAILED:\tmalloc data memory failed\n");

goto exit;

}
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for (inti = 0; i < batchCount; i++)
{

ids[i] = i;

sprintf(cols + 50 * i, "column test value %d", i);

bufLenlds[i] = sizeof(ids[i]);

bufLenCols[i] = strlen(cols + 50 * i);

operptr[i] = (i < ignoreCount) ? SQL_PARAM_IGNORE : SQL_PARAM_PROCEED;
}

// Allocate Statement Handle

retcode = SQLAllocHandle(SQL_HANDLE_STMT, hdbc, &hstmtinesrt);

CHECK_ERROR(retcode, "SQLAllocHandle(SQL_HANDLE_STMT)",
hstmtinesrt, SQL_HANDLE_STMT);

// Prepare Statement

sql = (SQLCHAR*)"insert into test_odbc_batch_insert values(?, ?)";
retcode = SQLPrepare (hstmtinesrt, (SQLCHAR*) sql, SQL_NTS);
sprintf((char*)loginfo, "SQLPrepare log: %s", (char*)sql);
CHECK_ERROR(retcode, loginfo, hstmtinesrt, SQL_HANDLE_STMT);

retcode = SQLSetStmtAttr(hstmtinesrt, SQL_ATTR_PARAMSET_SIZE, (SQLPOINTER)batchCount,
sizeof(batchCount));
CHECK_ERROR(retcode, "SQLSetStmtAttr", hstmtinesrt, SQL_HANDLE_STMT);

retcode = SQLBindParameter(hstmtinesrt, 1, SQL_PARAM_INPUT, SQL_C_SLONG, SQL_INTEGER,
sizeof(ids[0]), 0,&(ids[0]), O, bufLenlds);
CHECK_ERROR(retcode, "SQLBindParameter for id", hstmtinesrt, SQL_HANDLE_STMT);

retcode = SQLBindParameter(hstmtinesrt, 2, SQL_PARAM_INPUT, SQL_C_CHAR, SQL_CHAR, 50, 50,
cols, 50, bufLenCols);
CHECK_ERROR(retcode, "SQLBindParameter for cols", hstmtinesrt, SQL_HANDLE_STMT);

retcode = SQLSetStmtAttr(hstmtinesrt, SQL_ATTR_PARAMS_PROCESSED_PTR, (SQLPOINTER)&process,
sizeof(process));

CHECK_ERROR(retcode, "SQLSetStmtAttr for SQL_ATTR_PARAMS_PROCESSED_PTR", hstmtinesrt,
SQL_HANDLE_STMT);

retcode = SQLSetStmtAttr(hstmtinesrt, SQL_ATTR_PARAM_STATUS_PTR, (SQLPOINTER)statusptr,
sizeof(statusptr[0]) * batchCount);

CHECK_ERROR(retcode, "SQLSetStmtAttr for SQL_ATTR_PARAM_STATUS_PTR", hstmtinesrt,
SQL_HANDLE_STMT);

retcode = SQLSetStmtAttr(hstmtinesrt, SQL_ATTR_PARAM_OPERATION_PTR, (SQLPOINTER)operptr,
sizeof(operptr[0]) * batchCount);

CHECK_ERROR(retcode, "SQLSetStmtAttr for SQL_ATTR_PARAM_OPERATION_PTR", hstmtinesrt,
SQL_HANDLE_STMT);

retcode = SQLExecute(hstmtinesrt);
sprintf((char*)loginfo, "SQLExecute stmt log: %s", (char*)sql);
CHECK_ERROR(retcode, loginfo, hstmtinesrt, SQL_HANDLE_STMT);

retcode = SQLRowCount(hstmtinesrt, &rowsCount);
CHECK_ERROR(retcode, "SQLRowCount execution", hstmtinesrt, SQL_HANDLE_STMT);

if (rowsCount != (batchCount - ignoreCount))

sprintf(loginfo, "(batchCount - ignoreCount) (%d) != rowsCount(%d)", (batchCount - ignoreCount),
rowsCount);
CHECK_ERROR(SQL_ERROR, loginfo, NULL, SQL_HANDLE_STMT);
}

else

sprintf(loginfo, "(batchCount - ignoreCount) (%d) == rowsCount(%d)", (batchCount - ignoreCount),
rowsCount);
CHECK_ERROR(SQL_SUCCESS, loginfo, NULL, SQL_HANDLE_STMT);
}

if (rowsCount != process)

{
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sprintf(loginfo, "process(%d) != rowsCount(%d)", process, rowsCount);
CHECK_ERROR(SQL_ERROR, loginfo, NULL, SQL_HANDLE_STMT);
}

else

sprintf(loginfo, "process(%d) == rowsCount(%d)", process, rowsCount);
CHECK_ERROR(SQL_SUCCESS, loginfo, NULL, SQL_HANDLE_STMT);
}

for (inti = 0; i < batchCount; i++)
{

if (i <ignoreCount)
if (statusptr[i] '= SQL_PARAM_UNUSED)
{

sprintf(loginfo, "statusptr[%d](%d) != SQL_PARAM_UNUSED", i, statusptrl[i]);
CHECK_ERROR(SQL_ERROR, loginfo, NULL, SQL_HANDLE_STMT);
}

}
else if (statusptr[i] != SQL_PARAM_SUCCESS)
{
sprintf(loginfo, "statusptr[%d](%d) != SQL_PARAM_SUCCESS", i, statusptrl[i]);
CHECK_ERROR(SQL_ERROR, loginfo, NULL, SQL_HANDLE_STMT);
}
}

retcode = SQLFreeHandle(SQL_HANDLE_STMT, hstmtinesrt);
sprintf((char*)loginfo, "SQLFreeHandle hstmtinesrt");
CHECK_ERROR(retcode, loginfo, hstmtinesrt, SQL_HANDLE_STMT);

exit:
printf ("\nComplete.\n");

// Connection

if (hdbc != SQL_NULL_HDBC) {
SQLDisconnect(hdbc);
SQLFreeHandle(SQL_HANDLE_DBC, hdbc);

}

// Environment
if (henv != SQL_NULL_HENV)
SQLFreeHandle(SQL_HANDLE_ENV, henv);

return 0O;

}

7.4.5 ODBC E[O&%
ODBCiEOR—ERMLEAFPRIAPIERE, AN o EREOMERER, &%
HittizOQrT2Emsdn (®iLE: https://msdn.microsoft.com/en-us/library/windows/
desktop/ms714177(v vs.85).aspx ) FHODBC Programmer's ReferenceIRAYHEX A
B
7.4.5.1 SQLAllocEnv

7£ODBC 3. XH&ZISEF' ODBC 2.xAIH#ISQLAllocEnvE#SQLAllocHandletE , BXi¥
M=Ei5217SQLAllocHandle,

7.4.5.2 SQLAllocConnect

T£ODBC 3.xhrAH, ODBC 2.xHIERHSQLAllocConnectE#SQLAllocHandleftE ., B
XiFMSRiBE21SQLAllocHandle,

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 120



HIECERS
FAigr 7 #0%2: {5 JDBC 5% ODBC F A&

7.4.5.3 SQLAllocHandle

IhaeiR
DEWRE. & BRI OE, B8 TODBC 2.xERESQLAllocEny,
SQLAllocConnectzSQLAllocStmt,
[REd
SQLRETURN SQLAllocHandle(SQLSMALLINT HandleType,
SQLHANDLE InputHandle,
SQLHANDLE  *OutputHandlePtr);
S
2 7-25 SQLAllocHandle &%
xHE=F SR
HandleType FISQLAllocHandle3 BcAYMRZEERL . WA TIIEZ—:
e SQL HANDLE_ENV ( IREEIHE )
e SQL_HANDLE_DBC (&EiaitE )
e SQL HANDLE_STMT (iE@ai%)
e SQL HANDLE_DESC (##iRa)4% )
FRISOMRIRFES, SREREGR, BREEETIW, =EH
FE9W, ERENOREERMERIEEEIHNTWR.
InputHandle BESERIFTEIMRAYSEEL,
e 1R HandleTypeiSQL_HANDLE_ENV, RXMEN
SQL_NULL_HANDLE,
e HNEHandleTypesSQL_HANDLE_DBC, MiX—EZE— R
B,
e 1R HandleType’3SQL_HANDLE_STMTE
SQL_HANDLE_DESC, ME—ER—MEEIM.
OutputHandlePt | EitHS%: —PMEHXAYSE, EFXUUFhDEHEIES
r FHUREIAIEIIE
R[EE
e SQL_SUCCESS: FEMBIEH.
e SQL_SUCCESS_WITH_INFO: F®REeBE—WEE(ER,
e SQL_ERROR: FRILERFERIEIR, N: WEDECEAW. BINEREME,
e SQL_INVALID_HANDLE: FREABITHTR. HEAPIRIREIERIE,
FEREIR

LOEHORAIEIREDIRAT, WRSQLAllocHandleiR[EIRYEISQL_ERROR, MES
¥OutputHandlePtrf9{EIRE ISQL_NULL_HDBC. SQL_NULL_HSTMTzj,
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SQL_NULL_HDESC, 2Zf5, BidEBTHEEXASHAISQLGetDiagRec, HF
HandleTypefIHandle#i& & FIntputHandlef9(&, BI{EZIEFAISQLSTATEE, &@id
SQLSTATEERILAB AR RENERER.

il

20 =l

7.4.5.4 SQLAllocStmt

1£ODBC 3.xjRA"H, ODBC 2 xHIERHSQLAllocStMtE#SQLAllocHandlefXE ., Bx
FHEEiE2%SQLAllocHandle,

7.4.5.5 SQLBindCol

TaEsER

JRE!

L

KN RRE R EIRE T X G ER SR ERIFIH

SQLRETURN SQLBindCol(SQLHSTMT StatementHandle,
SQLUSMALLINT ColumnNumber,
SQLSMALLINT  TargetType,

SQLPOINTER  TargetValuePtr,
SQLLEN BufferLength,
SQLLEN *StrLen_or_IndPtr);

% 7-26 SQLBindCol 2%

Xz SHn5A
StatementHandl | E84E.
e

ColumnNumber | Z4BEERERTIS . &IAFISIH0, LUBERINFITESIS,
FOFIRBEI, ERRERER, NEwIISHI.

TargetType ZI X RCHHEERBRIRIR G o

TargetValuePtr | ftHE#: BRSSP ENEIEE FXASF . SQLFetchi®E]
REIXNME DX BRIEYE . RIS HA— =188, T
StrLen_or_IndPtrE— 1NE&3E.

BufferLength TargetValuePtri§[@E P XANKE, LAFHHE,

StrLen_or_IndPtr | EitHS¥: EMXAMKESIERRET . EATE, WAKRER
HIKESERRE.

e SQL SUCCESS: FriERIEH.
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e SQL SUCCESS WITH_INFO: FRaF—LEa(=y
e SQL_ERROR: F/RILERTERIEIR, W AFHDBECEM. BEIEREUE,
e SQL_INVALID_HANDLE: FREABITHAR. HiLAPIRIREIERIE,
FREIR
4SQLBindColiR[E]ISQL_ERRORESQL_SUCCESS_ WITH_INFORY, @i
SQLGetDiagRec® %], FHi&HandleTypeflHandle&#{igE ISQL_ HANDLE_STMTH]
StatementHandle, AJ{§Z|—/ MBXAYSQLSTATEE, BEIISQLSTATEERILAEHIEA
LEEREHIEREE
51
S =Bl

7.4.5.6 SQLBindParameter

B—FRSQUEAFRI— N SEITEH— M EPXIELE .

SQLRETURN SQLBindParameter(SQLHSTMT StatementHandle,
SQLUSMALLINT ParameterNumber,
SQLSMALLINT  InputOutputType,
SQLSMALLINT  ValuetType,

SQLSMALLINT  ParameterType,
SQLULEN ColumnSize,
SQLSMALLINT  DecimalDigits,
SQLPOINTER  ParameterValuePtr,

IheEsmid
[REY
SQLLEN
SQLLEN
2%

BufferLength,
*StrLen_or_IndPtr);

2 7-27 SQLBindParameter

XA S5
StatementHandle | B89,

ParameterNumbe
r

SHFS, BN, RSB

InputOutputType | HINGIHSESER,

ValueType SHRICEIESRE,
ParameterType SHRISQLEUESERY

ColumnSize FIRIR/NFARN SEARCRIRIET -

DecimalDigits

SRSt IR F AN S EARCRIRIAT
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Xigia

SRR

ParameterValuePt
r

IERFESEEURE P XA

BufferLength

ParameterValuePtrigs@E P XAH<E, LIFTHEN,

StrLen_or_IndPtr

ZNXAYKESETRER . EATE, WRERHIRES

fEmeR{E.

iR[EHE
e  SQL_SUCCESS:

RVEFILER

e SQL_SUCCESS WITH_INFO: ERefg—ubst=ng
e SQL_ERROR: F/RILERT=ERIEIR, W AESBEERM. BEINEREWE.
e SQL_INVALID_HANDLE: FRREARTEIW. EMAPIRREERIE.,

pES=E A0

4SQLBindColiR[E]SQL_ERRORE;SQL_SUCCESS_WITH_INFORY, @iZiER
SQLGetDiagReci%, F¥HandleTypeFflHandle2#igE&EISQL_HANDLE_STMTH]
StatementHandle, BI{SE|—MEXAISQLSTATE(E, BIFSQLSTATEERLAEHIEAMA

LEERERIEIAE R

BNl

=

=

Nl

7.4.5.7 SQLColAttribute

ThgResEAR

REIEEREF—FIRIHERTHES .

RE!

SQLRETURN SQLColAttribute (SQLHSTMT

StatementHandle,

SQLUSMALLINT  ColumnNumber,

SQLUSMALLINT
SQLPOINTER
SQLSMALLINT
SQLSMALLINT
SQLPOINTER

Fieldldentifier,
CharacterAtrriburePtr,
BufferLength,
*StringLengthPtr,
NumericAttributePtr);

% 7-28 SQLColAttribute &%

xXgE=F S5
StatementHandle BRI,
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XiE=F S5
ColumnNumber BIERFRAVSIS, RIaA1, RKBE,
Fieldldentifier IRDEEColumnNumber{TEI=ES
CharacterAttributeP | #itH2#: — M E X155, iR[EIFieldldentifier=E{E,
tr
BufferLength e YNERFieldldentifier@2—ODBCEMXHIFER, mMA

CharacterAttributePtriga— N =GRy —HFIEH X,
N SHMZE P XAKE,

o NS Fieldldentifier@2— 1 ODBCEMXMI=ZFER, TH
CharacterAttributePtriga—1MNEH, NESZIRIZFER,

StringLengthPtr e EMXIEs, FERCharacterAttributePtrbi=2 (g
KEHIBNF TR, WFIEFREE, ZEgBufferLength
9B,

NumericAttributePt | #Ith&#: I5@— N EBAEHNXAYEET, R[EIRDAH

r ColumnNumber{TFieldldentifier=2EZHI{E .

REHE
e SQL_SUCCESS: F~EAMIFEH,
e SQL_SUCCESS WITH_INFO: ERefg—utsst=g
e SQL_ERROR: FTRELE=ERIEIR, 0: WEDEEM. BINERELENE,
e SQL_INVALID_HANDLE: FRREABTHDE. EMAPIRYREERIE.,
RSN
SQLColAttributeix[E]SQL_ERRORELSQL_SUCCESS_WITH_INFORY, &idiER
SQLGetDiagReci® ], H&EHandleTypeflHandle2#igE ASQL_HANDLE_STMT#]
StatementHandle, AJ{8%—/MBXHISQLSTATE(E, EidSQLSTATEERILABE AR
LYERERIBE R EE .
]l

s =

7.4.5.8 SQLConnect

TREEA
IR ANTE ISR R ST SE  JEE LEIRIRC /S, AILUBIEE aE AR EIAT
BEXEEMRRNER, SERFETRS. FSMBRTIHERESR.

JREL

SQLRETURN SQLConnect(SQLHDBC ConnectionHandle,
SQLCHAR *ServerName,
SQLSMALLINT Namelength1,

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 125



HIECERS
FAigr 7 #%2: {5 JDBC 5% ODBC F A&

SQLCHAR *UserName,
SQLSMALLINT Namelength2,
SQLCHAR *Authentication,
SQLSMALLINT Namelength3);

28
3£ 7-29 SQLConnect &
XHE=F S¥5A
ConnectionHandl | ZEZQ#K, BIdSQLAllocHandle3k15 .
e
ServerName EERHIBRRAAIR
NameLength1 ServerNamefJ<E
UserName HIERPEIEERRS,
NamelLength2 UserNameHI<E
Authentication HIERPEIEERFPZE,
NamelLength3 Authenticationf<E .
REHE
e SQL_SUCCESS: F~EABIFH.
e SQL _SUCCESS WITH_INFO: FrReg—tbEa =
e SQL_ERROR: F/RELIRERIHIR, WN: WNEFEDELW. EINEEEME
e SQL_INVALID_HANDLE: FREBLHEW. EftAPIFIREIERE,
e SQL_STILL_EXECUTING: FREGIEEHIT.
FEEIN
LIEFESQLConnect®ENR[E]SQL_ERRORELSQL_SUCCESS_WITH_INFORY, @idiEH
SQLGetDiagRecE %, FiEHandleTypeflHandle2%18EHSQL_ HANDLE_DBCH]
ConnectionHandle, AI{8ZI—MEXHISQLSTATE(E, BIISQLSTATEER B L EA
LYERERIBREER .
AN
2R =l

7.4.5.9 SQLDisconnect

TRERA
KH— SRR R,
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[FEY
SQLRETURN SQLDisconnect(SQLHDBC ConnectionHandle);
2
2 7-30 SQLDisconnect 2%§
XiE=F SELRAE
ConnectionHandl | &SR, BIFSQLAllocHandle3k1E .,
e
REHE
e SQL_SUCCESS: E~ERRIE.
e SQL_SUCCESS WITH_INFO: FrReg—itbe&Ea =g
e SQL_ERROR: F/RILEREREIR, W AFHECEM. EIEEEAUE.
e SQL_INVALID_HANDLE: FREBLTHEW. EfttAPIFIREIERTE,
AREIN
LiEASQLDisconnectFR R [E]SQL_ERRORELSQL_SUCCESS_WITH_INFORY, @idifE
FASQLGetDiagRecF %, FI¥HandleTypeFHandleSHi8E ISQL_HANDLE_DBCH
ConnectionHandle, AJ{EZI—/MBXAISQLSTATE(E, BIidSQLSTATEERILAE AR
LEEREHIER(EE
ANl

20 56

7.4.5.10 SQLExecDirect

IheeHR
FRSHAHERE, HIT—REFFINETD. WFRRHMIT—5SQLES,
SQLExecDirect 2 REIAITH -
[RES
SQLRETURN SQLExecDirect(SQLHSTMT StatementHandle,
SQLCHAR *StatementText,
SQLINTEGER TextLength);
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% 7-31 SQLExecDirect £%§

XEg=

SRR

StatementHandl
e

BT, BIZSQLAllocHandledk18 .

StatementText

EHATRISQLIER . AFFIKIITSHRIED

TextLength

StatementTextAgI<EE .

) =

e SQL_SUCCESS: FERIEH.

e SQL_SUCCESS_WITH_INFO: F®REeBE—WELE(EE,

e SQL_NEED_DATA: fEHITSQLIEEGRIRBIRLEBIISH.

e SQL_ERROR: FREUERERIEIR, N: AFHDEEN. BINERENE.
e SQL_INVALID_HANDLE: FRERLHTR. HEAPIFREEREE.

e SQL STILL_EXECUTING: FREGEEHIT.

e SQL_NO_DATA: ZERSQLEAFIROIGLERE,

EEE

LiEAASQLExecDirectEHZHR[ESQL_ERRORELSQL_SUCCESS WITH_INFORY, &EidifE
F3SQLGetDiagRecE %, FI#&§HandleTypefIHandleS#ugEHSQL_HANDLE_STMT
FStatementHandle, BIEEI—/MEXAISQLSTATE(E, @IISQLSTATEERILAELE
FRLLERERIBAKEE,

ANl

20 56l

7.4.5.11 SQLExecute

MNREDHFESHIRCHNE, SQLExecutelREFERSHIMCSHRILRIE, PiT—

IREEA
SERIFAISQLIE .
JREY

SQLRETURN SQLExecute(SQLHSTMT  StatementHandle);
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2 7-32 SQLExecute 2
XE=F SH58E

StatementHandl | ERfTIETANET DR,
e

R[EE
e SQL_SUCCESS: F~iEFIIEH,
e SQL _SUCCESS_WITH_INFO: E£Raf—LEEER,
e SQL_NEED_DATA: FREHITSQLEARIZBIRHEEBIISE .
e SQL_ERROR: FRRLURFERIEIR, : RFLEEAW. EINEEEIME,
e SQL _NO_DATA: ERSQLEAFIROIGLERE,
e SQL_INVALID_HANDLE: FRABXRDHE. HiLAPIFREIERIE,
e SQL_STILL_EXECUTING: FEGEERIT,
FEEIN
LSQLExecuteFHHUR(EISQL_ERRORE,SQL_SUCCESS_WITH_INFORY, aTiEidiER
SQLGetDiagReci%l, FHEHandleTypeflHandleS#{igEISQL_HANDLE_STMTH]
StatementHandle, AJ8Z—/MBXHAISQLSTATEE, BIISQLSTATEERLAE AR
IERERIBAER
=~

20 56l

7.4.5.12 SQLFetch

Ihaekak

MERERET—MTENEIE, FREIFGRIETIRIEIRE.
JRES

SQLRETURN SQLFetch(SQLHSTMT StatementHandle);
S

2 7-33 SQLFetch 2%
XEg=F SHLREA

StatementHandl | iIE89#R, @IISQLAllocHandled%15,
e

SRR 30 (2024-03-06) WIS © AR ERABRAT 129



HIECERS
FAigr 7 #0%2: {5 JDBC 5% ODBC F A&

R[EE
e SQL_SUCCESS: *~iEAFIEH,
e SQL_SUCCESS_WITH_INFO: RREeBE—WEE(ER,
e SQL_ERROR: FRECERFERIHEIR, f1: AFESEEM. BINEEEANE.
e SQL_NO_DATA: FRSQLEAIAFIR[EIZLRE,
e SQL_INVALID_HANDLE: F=REBITHDW. EftAPIRNREHERIE.
e SQL_STILL_EXECUTING: FNEGEERIT-

AEEI
LiEAASQLFetchFEUREISQL_ERRORELSQL _SUCCESS WITH_INFORY, @idiER
SQLGetDiagReci®#, FEHandleTypeFfIHandle2¥uRE ISQL_HANDLE_STMT#A
StatementHandle, BJ15Z—MEXAISQLSTATE(E, EIISQLSTATEEALIEHIER
LRI ERE R

ANl

20 56l

7.4.5.13 SQLFreeStmt

T£ODBC 3.xhv4A~+, ODBC 2. xBIREISQLFreeStMtE#SQLFreeHandle{tE . X
M52 SQLFreeHandle,

7.4.5.14 SQLFreeConnect

T£ODBC 3.xhr4~#, ODBC 2.xHI9R%1SQLFreeConnectE#SQLFreeHandlef{&. &
KIS Ei521%SQLFreeHandle,

7.4.5.15 SQLFreeHandle

IheekmR
BHSIEEHE. &L, [E9AFEXIKRIRIE, BE 7ODBC 2.XEE
SQLFreeEnv. SQLFreeConnect}SQLFreeStmt,

JREY

SQLRETURN SQLFreeHandle(SQLSMALLINT HandleType,
SQLHANDLE Handle);
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2 7-34 SQLFreeHandle 2%

Kig=F S5
HandleType SQLFreeHandleZREMATIRZER . BN TFINEZ—:

e SQL HANDLE_ENV

e SQL_HANDLE_DBC

e SQL_HANDLE_STMT

e SQL HANDLE_DESC

R HandleType A 2iXLEZ—, SQLFreeHandleiR[E]
SQL_INVALID_HANDLE,

Handle BRI,

R[EE
e SQL_SUCCESS: FEMBIEH.
e SQL_SUCCESS WITH_INFO: FRaeg—LtbeEd =g
e SQL_ERROR: F/RILERTEREIR, W AEFEDECEM. EILEREAUE.
e SQL_INVALID_HANDLE: FREABITIOK. EftAPIRYREIERIE,
AREIN
WNERSQLFreeHandleiR[E]ISQL_ERROR, AIHHBABT .
Al

20 345

W

7.4.5.16 SQLFreeEnv

7£ODBC 3.xiRAH, ODBC 2.xHIERESQLFreeEnvE#SQLFreeHandle{t® . BXiF
MEE2i1528SQLFreeHandle,

7.4.5.17 SQLPrepare

INRERIA
EE— MEEMTAISQUED .
JRE

SQLRETURN SQLPrepare(SQLHSTMT StatementHandle,
SQLCHAR *StatementText,
SQLINTEGER TextLength);
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2 7-35 SQLPrepare &%
xiE=F SR
StatementHandl | EQaRE,
e
StatementText SQLX A&,
TextLength StatementTextAH<E .
R[EE
e SQL_SUCCESS: FERIEH.
e SQL_SUCCESS_WITH_INFO: FReBG—LELE(=l |
e SQL_ERROR: FRRLURFERIEIR, : RFLEEW. EINEEEIME,
e SQL_INVALID_HANDLE: FREABXHDHE. HiLAPIFIREERIE,
e SQL_STILL_EXECUTING: FNEGEERIT-
FEEIR
24SQLPrepareiR[EAEISQL_ERRORE;SQL_SUCCESS_WITH_INFORY, i&@i3iER
SQLGetDiagRecF %], FHi&HandleTypeflHandle2# S Ri8E N
SQL_HANDLE_STMT#StatementHandle, BI{5Z|—MEXAISQLSTATEE, @Bid
SQLSTATEERIAE L ERLLREEAREE .
ANl

2R =l

7.4.5.18 SQLGetData

SQLGetDataiR[O4EREFE—FIRIEIE . ATUAZSXER KD G RARERKERE

Thaekik
&o
JRE

SQLRETURN SQLGetData(SQLHSTMT StatementHandle,
SQLUSMALLINT  Col_or_Param_Num,
SQLSMALLINT  TargetType,

SQLPOINTER TargetValuePtr,

SQLLEN
SQLLEN

BufferLength,
*StrLen_or_IndPtr);
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2 7-36 SQLGetData 2%

Xz S¥L5A

StatementHandle |iB®QHK, EiISQLAllocHandle3k15,

Col_or_Param_Nu | BiR[EIFIEIFIES , ERENIIRIEEMFRRES .. BEII

m A9%1=790,

TargetType TargetValuePtriE PRI CEUIREBIFIRBURIRT . &
TargetTypeJSQL_ARD_TYPE, IXzN{FERAARDH
SQL_DESC_CONCISE_TYPEZRERHIZEEURRG . B
SQL_C_DEFAULT, IKzhiRIERAISQLEIRESEEEIFRERIEL
BEA,

TargetValuePtr RS EREEUEFREE P XIS

BufferLength TargetValuePtrEiig @& P XAKE -

StrLen_or_IndPtr WS BeEPXaEs, FiETXFiRERKESER
IRFFAE,

REHE
e SQL_SUCCESS: FEMBIEH.
e SQL_SUCCESS WITH_INFO: FReg—LbEL(=n
e SQL_ERROR: FRELER=ERIHIR, 0: WEDOCEM. BINERENE,
e SQL_NO_DATA: FRSQLEGOAFIRMOIZERE,
e SQL_INVALID_HANDLE: FREABLTHEW. EfttAPIFIREERE,
e SQL STILL_EXECUTING: FREGEEHIT.

ARSI
LIAASQLFetchFREHREISQL_ERRORELSQL_SUCCESS_WITH_INFORY, @idiER
SQLGetDiagRecE %], FHi&HandleTypeflHandle2# S 3igE N
SQL_HANDLE_STMT#StatementHandle, BI{SEI—/MBEXAISQLSTATEE, @i
SQLSTATEERILAE HiE BRI EREE

ANl

SN B
7.4.5.19 SQLGetDiagRec

ThgekiAR

REIZHNCRIS T FRIISERIE, EFZENcCRESER. BERREER.
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SQLRETURN SQLGetDiagRec(SQLSMALLINT  HandleType
SQLHANDLE  Handle,
SQLSMALLINT RecNumber,
SQLCHAR *SQLState,
SQLINTEGER  *NativeErrorPtr,
SQLCHAR *MessageText,
SQLSMALLINT  BufferLength
SQLSMALLINT  *TextLengthPtr);
S
2 7-37 SQLGetDiagRec &
XiE=x SR
HandleType | @#SEEURART, SIRBBIZEAERIVDIREE, WA TIHEZ
e SQL_HANDLE_ENV
e SQL_HANDLE_DBC
e SQL _HANDLE_STMT
e SQL_HANDLE_DESC
Handle IZHrEURERNER, EERBHandleTypeskigt . 0%
HandleType2SQL_HANDLE_ENV, HandleFJLAZHE=HaxIFH=
AR ED
RecNumber | IEHENANEHEBIREICRE . KSICEMIFRES
SQLState mHSH: BREhXaEE, ZE T XEFEESFXRecNumberfy
AZFHISQLSTATERS
NativeErrorPt | EItHS#: BOETXAYEET, ZEBTXEFEEAMAIEIRD.
r
MessageText | 1EMEPXAVEET, ZEBFXFEEZEEENAEE,
BufferLength | MessageTextA9i<E
TextLengthPt | HESE: EREPXIIEET, REIMessageTexthIIFHEE
r WNRIR[EFTHE A TFBufferLength, MMessageTextFHIZEHEER
XA E TR BufferLengthifiENULLEE B FFHIKE .
REHE
e SQL_SUCCESS: FREAMBIEH.
e SQL SUCCESS WITH_INFO: FReg—Lb&EL=n
e SQL_ERROR: F/RELERT=ERIEIR, : AFEHDBECEM . BILEREVE,
e SQL_INVALID_HANDLE: FREABITHOK. EftAPIRYREIERIE,
FEEIN

SQLGetDiagRecAEZm B CHNIZINER . EA FIIREIERIRS EEH SIINITE
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e SQL SUCCESS: FREREINRENZHIZE

e SQL_SUCCESS_WITH_INFO: *MessageTextA/NATRRERMETIERAGIZHIS
B, i&BZMcRERK .

e SQL_INVALID_HANDLE: FHandTypeflHandleFrig R ERSETHE.

e SQL_ERROR: RecNumber/\F&F0a}BufferLength/NF0,

ANSRIEAODBCEREUREISQL_ERRORESQL_SUCCESS_WITH_INFO, EIiEM
SQLGetDiagReciREZHH{EEESQLSTATE, SQLSTATEERIUITZE.

% 7-38 SQLSTATE {8

SQLSATATE Hix A

HY000 —AREEIR FRTE M AFERISQLSTATERTFE=4EH— 4
%jéti% o

HY001 AESECTEIR IRz A BE D BT ERIAER L
FREAIITER TR

HY008 EGHIRIE EAASQLCance BGEHITIETR, KA
f£StatementHandle_EiEBERE] .

HY010 RERTEIR FEIPITHRRIFREEIES HES &ix
HUBRRIFUER 7 HITEREL

HY013 NEFESEER AEEAMBEREUAA, nlatHHEIRE
£HESR,

HYTO1 SR HUERNNIE R Z a0, EEET

IMO0O1 IRGHREAZHFILERE | AT StatementHandletEXAYIREHF2
FASZISAEREL

<l

20 56l

7.4.5.20 SQLSetConnectAttr

IIREEA
R EEHIERES SR
JRE

SQLRETURN SQLSetConnectAttr(SQLHDBC ConnectionHandle
SQLINTEGER Attribute,
SQLPOINTER ValuePtr,
SQLINTEGER  StringLength);
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& 7-39 SQLSetConnectAttr 2§

Xz

S5

StatementtHand
le

EZTR.

Attribute

IREREM.

ValuePtr

fEmXIRAttributeAE . #kEiT-AttributeA9{E, ValuePtr@32
UEAFSBEESIERLITERIIF SR, i, R ValuePtr
SHRWNEFISE[E. ValuePtra] BER B RFSHIEEEL

StringLength

MR ValuePtriS[@FFRFRF _HAHBEFX, XNMSHZE
*ValuePtri<[E, @1 ValuePtrig@#Eay, 2R&Stringlength,

I

e SQL_SUCCESS: FEAFIEM.

e SQL_SUCCESS_WITH_INFO: RTREF—WELEZR,

e SQL_ERROR: FREVERFEAIEIR, N: AFESEEM. BINEEREANE.
e SQL_INVALID_HANDLE: FREABLHTR. HPAPIFIREIERE.

pE=E A0

SQLSetConnectAttrAdR[E{E 9SQL_ERRORE,SQL _SUCCESS WITH_INFORY, &@id
{£B1SQL_HANDLE_DBCHYHandleTypeFConnectionHandlefHandle, iEF3
SQLGetDiagRecH]{SEItHXAISQLSTATEE, EIISQLSTATEERLAE LB RERY

BIMEE.

Nl

2R =l

7.4.5.21 SQLSetEnvAttr

TNREIA
RERHFESHEEL.
JREY

SQLRETURN SQLSetEnvAttr (SQLHENV EnvironmentHandle
SQLINTEGER Attribute,
SQLPOINTER ValuePtr,
SQLINTEGER  StringLength);
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& 7-40 SQLSetEnvAttr &%
X Sy
EnviromentHand | A EEG)HK,
le
Attribute ERENERN, AN NE:
e SQL_ATTR_ODBC_VERSION: #E5EODBCHRZA .,
e SQL_CONNECTION_POOLING: E#EthEt,
e SQL_OUTPUT_NTS: #5RAIXENEEIREIZFF R .
ValuePtr IEmX N AttributefYE . KEiTFAttributefd{E, ValuePtroJgeE
2 ERE, HJHUBERNFEFTS,
StringLength ANERValuePtriSE=F R _HHIETIX, XMSHE
*ValuePtri<E, @NERValuePtrig@#ERY, Z#&StringLength,
IR[EE
e SQL_SUCCESS: ZFERERIEH.
e SQL_SUCCESS WITH_INFO: FReg—LbELe(=n
e SQL_ERROR: F/RLLERT=ERIIEIR, 1 RAEFESBECEM. BEIEELEVE,
e SQL_INVALID_HANDLE: FREBLTHEW. EfttAPIFIREIERTE,
RSN
4SQLSetEnvAttrAIR[E{E F9SQL_ERROREESQL_SUCCESS_WITH_INFORY, @id{&as
SQL_HANDLE_ENVHJHandleTypeFEnvironmentHandleA9Handle, R
SQLGetDiagRecAJSZIEXAISQLSTATEE, BEIFSQLSTATEERI LAE L ERLLERERY
BIxMEE,
251

s =pl

7.4.5.22 SQLSetStmtAttr

Thaeksik
JRE

IRERXIEDNEMLE.

SQLRETURN SQLSetStmtAttr(SQLHSTMT StatementHandle
SQLINTEGER Attribute,
SQLPOINTER ValuePtr,
SQLINTEGER  StringLength);
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% 7-41 SQLSetStmtAttr %
XiE=E SRR
StatementtHand | IEQGA.
le
Attribute EZENEM.
ValuePtr FE@XIRAttributefd(E . KERFAttributefd{E, ValuePtraJgER
NNLTHFSERE, SisaIUTERNFERFER, TiHEIE T
X, sEIRNENE. T35, EValuePtr2#2IRIEFIETE
8. ValuePtralBE2BRHFSHIZH .,
StringLength AR ValuePtriSEF MR HFIBIX, XNMSH2
*ValuePtri<[E, N ValuePtrigmzay, ZBEStringlength,
R[EIE
e SQL_SUCCESS: F~EMBIEH.
e SQL_SUCCESS WITH_INFO: EFRefg—Lesd=n
e SQL_ERROR: F/RLLERT=ERIEIR, : AEFEHSECEM. BILEEELENE,
e SQL_INVALID_HANDLE: FRREBLHEW. EftAPIFIREIERE,
AEEI
4SQLSetStmtAttridiIR[EEISQL_ERRORELSQL_SUCCESS WITH_INFORY, @idfE
BhSQL_HANDLE_STMTHYHandleType#StatementHandlefYHandle, &
SQLGetDiagRecHAI1SZItEXAISQLSTATE(E, BITSQLSTATEHERILAE L IEAILLEREHY
BRMEE,
ANl

20 56l
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8.1 HEREH

k=0

IR
CREATE TABLE newproducts

(

product_id INTEGER NOT NULL,

product_name VARCHAR2(60),

category VARCHAR2(60),

quantity INTEGER

)

WITH (ORIENTATION = COLUMN) DISTRIBUTE BY HASH (product_id);

INSERT INTO newproducts VALUES (1502, 'earphones', 'electronics',150);
INSERT INTO newproducts VALUES (1601, 'telescope’, 'toys',80);

INSERT INTO newproducts VALUES (1666, 'Frisbee', 'toys',244);

INSERT INTO newproducts VALUES (1700, 'interface', 'books',100);
INSERT INTO newproducts VALUES (2344, 'milklotion’, 'skin care',320);
INSERT INTO newproducts VALUES (3577, 'dumbbell’, 'sports',550);
INSERT INTO newproducts VALUES (1210, 'necklace’, 'jewels', 200);

BIFSELECT ... FROM ... B MNEEREEPIKEEE .

SELECT category FROM newproducts;
category

electr

sports

jewels

toys

books

skin care

toys

(7 rows)

XL RHA T

BISWHEREEGXIEIGRIERFITIIIR, HEEEZZIHIED .

SELECT * FROM newproducts WHERE category="toys';
product_id | product_name | category | quantity
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1601 |+telescope |+toys | : 80
1666 | Frisbee | toys | 244
(2 rows)
MERETHE
{#FORDER BYiEaI A LAt EIREE RIRIRER RIS T THE .

SELECT product_id,product_name,category,quantity FROM newproducts ORDER BY quantity DESC;
product_id | product_name | category | quantity

+ + +
3577 | dumbbell | sports | 550
2344 | milklotion | skin care | 320
1666 | Frisbee | toys | 244
1210 | necklace | jewels | 200
1502 | earphones | electronics | 150
1700 | interface | books | 100
1601 | telescope | toys | 80

(7 rows)

RESRETHE
MRFREEPNREHSER, TUERLMITERHEOERRECRE.

SELECT product_id,product_name,category,quantity FROM newproducts ORDER BY quantity DESC limit 5;
product_id | product_name | category | quantity

+ + +

3577 | dumbbell | sports | 550

2344 | milklotion | skin care | 320

1666 | Frisbee | toys | 244

1210 | necklace | jewels | 200

1502 | earphones | electronics | 150
(5 rows)

REeEH

HJLAEEERAGROUP BYIEAIERSGRERE, WE M REERXTHIFENEAE
o

SELECT category, string_agg(quantity,',') FROM newproducts group by category;
category | string_agg
+

toys | 80,244
books | 100
sports | 550
jewels | 200

skin care | 320
electronics | 150

8.2 ZRIEXREN

EREEEINA
BITSQLEMEMEZIMNEE, SRZBNNEEZEVAA/DN, EES T RIEEH
IMNEREFAZE, BAERIEAHITHAD .
o  NIEIE: FREMIERE (INNERJOIN) , ZZYi%E#E (CROSS JOIN ) FIBARIERE
( NATURAL JOIN) &

o JMNZEIRE: AHMEEE (LEFT OUTERJOIN ) , BFMER: (RIGHT OUTER JOIN ) 0
249MESE (FULL JOIN) &

SRR 30 (2024-03-06) WIS © AT BRABRAT 140



IR CERSS
FkisE 8 EEISZEN

AT BEEFRANRASTNER ZERIX A, TEHEIEARGIETIEAREE

Bl RffIFstudentflmath_score, HHRANEIE, &Eenable_fast_query_shipping/
off (EiAJHon ) BIEELHEEER D HRAELS; S#lexplain_perf_modefypretty ( BK
INMESpretty ) FeEexplainfI BRI -

CREATE TABLE student(
id INTEGER,
name varchar(50)

)i

CREATE TABLE math_score(
id INTEGER,

score INTEGER

)

INSERT INTO student VALUES(1, 'Tom');
INSERT INTO student VALUES(2, 'Lily');

INSERT INTO student VALUES(3, 'Tina');
INSERT INTO student VALUES(4, 'Perry');

INSERT INTO math_score VALUES(1, 80);
INSERT INTO math_score VALUES(2, 75);
INSERT INTO math_score VALUES(4, 95);
INSERT INTO math_score VALUES(6, NULL);

SET enable_fast_query_shipping = off;
SET explain_perf_mode = pretty;

o HmEMIZER (INNERJOIN)
B
left_table [INNER] JOIN right_table [ ON join_condition | USING ( join_column )]

5B ZFleft_tableFrignt_tablemdri# Ejoin_conditionBIfTHHEE—HRIENER
B, MRERMNTARSEE.
I EEFERIEERL .

SELECT s.id, s.name, ms.score FROM student s JOIN math_score ms on s.id = ms.id;
id | name | score

e A By
2| Lly | 75
1|Tom | 80
4| Perry | 95

(3 rows)

EXPLAIN SELECT s.id, s.name, ms.score FROM student s JOIN math_score ms on s.id = ms.id;

QUERY PLAN
id | operation | E-rows | E-memory | E-width | E-costs
——t + + + +
1| -> Streaming (type: GATHER) | 4] | 131947
2| -> Hash Join (3,4) | 4]11MB | 13111.47
3] -> Seq Scan on math_scorems | 30| 1MB | 8110.10
4| -> Hash | 12|16MB | 91]1.28
5] -> Streaming(type: BROADCAST) | 12| 2MB | 911.28
6| -> Seq Scan on student's | 4] 1MB | 9]1.01

Predicate Information (identified by plan id)

2 --Hash Join (3,4)
Hash Cond: (ms.id = s.id)
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System available mem: 1761280KB
Query Max mem: 1761280KB
Query estimated mem: 4400KB
(19 rows)

XY i&E$E (CROSS JOIN)

s,

-\L£s .
A/ .
left_table CROSS JOIN right_table

5RA: F7Rleft_tabledhprE{THright_tablePRFRE TS B TIERS,

THEFTRIDITHRITRIR . NIRERRR,
B2 FERFIHF SRR IER

SELECT s.id, s.name, ms.score FROM student s CROSS JOIN math_score ms;
id | name | score

R S
3| Tina | 80
2| Lily | 80
1|Tom | 80
4| Perry| 80
3| Tina |
2| Lily |
1] Tom |
4 | Perry |
3| Tina | 95
2| Lily | 95
1|Tom | 95
4| Perry| 95
2| Lly | 75
3|Tina | 75
1| Tom | 75
4| Perry| 75

(16 rows)

EXPLAIN SELECT s.id, s.name, ms.score FROM student s CROSS JOIN math_score ms;

QUERY PLAN
id | operation | E-rows | E-memory | E-width | E-costs
1]-> Streaming (type: GATHER) | 120 | 131 19.89
2| -> Nested Loop (3,4) | 12001MB | 13]11.89
3] -> Seq Scan on math_scorems | 30| 1MB | 4110.10
4| -> Materialize | 12]16MB | 911.30
5] -> Streaming(type: BROADCAST) | 12| 2MB | 911.28
6 | -> Seq Scan on student s | 4] 1MB | 911.01

System available mem: 1761280KB
Query Max mem: 1761280KB
Query estimated mem: 4144KB
(14 rows)

E#X%E#Z ( NATURAL JOIN )

s

S .
=
left_table NATURAL JOIN right_table

ERLE

i%AF: FRleft_tableflright_tablerp%IZBREIRIGIHITHEERE, HENERE

PIRRE—D .

I3 FERIEFRGRAIBAERE, MERNERTINIAY, HiR

FHEikx.
SELECT * FROM student s NATURAL JOIN math_score ms;
id | name | score
e A B
1|Tom | 80
4| Perry| 95

BRidZ 1T

v
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2| Lily | 75
(3 rows)

EXPLAIN SELECT * FROM student s NATURAL JOIN math_score ms;

QUERY PLAN

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

1| -> Streaming (type: GATHER) | 4] | 131947

2| -> Hash Join (3,4) | 4]11MB | 13111.47

3] -> Seq Scan on math_scorems | 30| 1MB | 8110.10
4| -> Hash | 12|16MB | 911.28

5] -> Streaming(type: BROADCAST) | 12| 2MB | 911.28

6| -> Seq Scan on student's | 4] 1MB | 91.01

Predicate Information (identified by plan id)

2 --Hash Join (3,4)
Hash Cond: (ms.id = s.id)

System available mem: 1761280KB
Query Max mem: 1761280KB
Query estimated mem: 4400KB
(19 rows)

o £HMEEE (LEFTJOIN)

AT TN il
91

left_table LEFT [OUTER] JOIN right_table [ ON join_condition | USING ( join_column )]

AR IEINEZNERESIE left_tablefIFRETT, MAMUEIERESFRITERIT .

AR left_tableAIE{TEright_tablediSBILESTT, MTEAEXEXRIGRETHHILH
right_tablef9%It99=E,

w4 FERNFEMEFRFITAINER, FEFRPIAARIITEEREFIIN
MGEREIEANULLESR.

SELECT s.id, s.name, ms.score FROM student s LEFT JOIN math_score ms on (s.id = ms.id);
id | name | score

Y A By
3| Tina |
1|Tom | 80
2| Lly | 75
4| Perry | 95

(4 rows)

EXPLAIN SELECT s.id, s.name, ms.score FROM student s LEFT JOIN math_score ms on (s.id = ms.id);

QUERY PLAN
id | operation | E-rows | E-memory | E-width | E-costs
-t + + + +
1| -> Streaming (type: GATHER) | 4] | 13]20.24
2| -> Hash Right Join (3, 5) | 4]1TMB | 1311224
3 -> Streaming(type: REDISTRIBUTE) | 30|2MB | 8111.06
4] -> Seq Scan on math_scorems | 30| 1MB | 8110.10
5] -> Hash | 4]16MB | 9]1.11
6 | -> Streaming(type: REDISTRIBUTE) | 4 |2MB | 911.11
7| -> Seq Scan on student s | 4] 1MB | 911.01

Predicate Information (identified by plan id)

2 --Hash Right Join (3, 5)
Hash Cond: (ms.id = s.id)
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System available mem: 1761280KB
Query Max mem: 1761280KB
Query estimated mem: 6496KB
(20 rows)

HAYMEREE (RIGHT JOIN)

BiA:

left_table RIGHT [OUTER] JOIN right_table [ ON join_condition | USING ( join_column )]

Bl SENEREBR, BINERNERESFEright_tablelIFrETT, MANE
ERZSRTILECAY1T . 0K right_tabledYE1TEleft_tabledrigBILHEST, MEHEX
BERYZEREE (T left_tableAY5IgAZE,

5 FERNPFERGTHITAINGE, BERSFRTIAARIITEESRES
XA REIRANULLET

SELECT ms.id, s.name, ms.score FROM student s RIGHT JOIN math_score ms on (s.id = ms.id);

id | name | score
- oo Ao

1|Tom | 80
6] |
4| Perry| 95
2| Lily | 75
EXPLAIN SELECT ms.id, s.name, ms.score FROM student s RIGHT JOIN math_score ms on (s.id = ms.id);
QUERY PLAN
id | operation | E-rows | E-memory | E-width | E-costs
-t + + + +
1| -> Streaming (type: GATHER) | 30] | 1311947
2| -> Hash Left Join (3, 4) | 30| 1MB | 131 11.47
3] -> Seq Scan on math_scorems | 30| 1MB | 8110.10
4| -> Hash | 12|16MB | 911.28
5] -> Streaming(type: BROADCAST) | 12| 2MB | 911.28
6| -> Seq Scan on student's | 4] 1MB | 9]1.01

Predicate Information (identified by plan id)

2 --Hash Left Join (3, 4)
Hash Cond: (ms.id = s.id)

System available mem: 1761280KB
Query Max mem: 1761280KB
Query estimated mem: 5424KB
(19 rows)

SHFAINERE, FEoinBEFHiERHIRELeft, XEREN, GINEEESHEEA
AFRBITRERIZINER, LASUEERERIIl Y 7R EZE, A5
ERRE N INERE

£4MEE (FULL JOIN)

Bix:

left_table FULL [OUTER] JOIN right_table [ ON join_condition | USING ( join_column )]

B EINERERAINERNAGINEENEGS . SINERNEREE eft_table
Fright_tableBAIBE1T, MANEERZTIFTTERNTT. tNRleft_tableRIEITE
right_tabledrig G ILES T, MEEXEARIZERETHright_tableRYZINAZT(E.
WNRright_tablefYE1T7Eleft_tablei&BILEL{T, MIEEXEXAIERETH
left_tablef951I9 8= E

6 FZERNPERSFRHITEINGE, FERTPIAABRITEEREFIIN
E’ﬂE%éﬂ%EﬁHNULLiE?E, HF R ESFRPIdHRITESE REPII AR EIER
NULLIEFS,
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SELECT s.id, s.name, ms.id, ms.score FROM student s FULL JOIN math_score ms ON (s.id = ms.id);
id | name | id | score
R R Fmmmmfmm e

2Ly | 2] 75

4| Perry| 4| 95

1|Tom | 1| 80

3| Tina | |

| | 6]

(5 rows)

EXPLAIN SELECT s.id, s.name, ms.id, ms.score FROM student s FULL JOIN math_score ms ON (s.id =

ms.id);
QUERY PLAN
id | operation | E-rows | E-memory | E-width | E-costs
-—t + + + +
1| -> Streaming (type: GATHER) | 30| | 17| 20.24
2| -> Hash Full Join (3, 5) | 30|1MB | 17 112.24
3] -> Streaming(type: REDISTRIBUTE) | 30 |2MB | 8111.06
4] -> Seq Scan on math_scorems | 30| 1MB | 8110.10
5] -> Hash | 4]16MB | 911.11
6| -> Streaming(type: REDISTRIBUTE) | 4| 2MB | 911.11
7| -> Seq Scan on student s | 4] 1MB | 91.01

Predicate Information (identified by plan id)

2 --Hash Full Join (3, 5)
Hash Cond: (ms.id = s.id)

System available mem: 1761280KB
Query Max mem: 1761280KB
Query estimated mem: 6496KB
(20 rows)

ZREAT on FEHF1 where FHHIX 3

N EESMEETEFAIN, BREREENREERIN, HEttEFEERonFM (using
AEEFRITIREPSHEE HonZY ) KIRFIRREZNER . BEEEENED

#H=Bwhere R IRHEIOER . XBifAJoniEZEF M FwherelTiEFMEIEAEHIA
THEEIZR ERITIRFRM . onfllwhereRIXHIZ:

o OnFMHERRERILIRFEM .
o whereRMMFBER G- ERIEREBRRIHITITIE

EEBEME: onFMETwhereSift, ERFMTIERIIRIF; ERMRER
EREE BRI Awhereit,

8.3 FEIIFIAT

FERRE

FEERATE—NERTRES— 188, NERESFAIEEEIMSHT.

e EXISTS/NOT EXISTS
BEAITFER, ARREFEINEREGREFTRRESSHENITES
i, MBFEEMIRO—T, WEXISTSERFA ‘B’ . IRFEEREIRD
ET1T, NOT EXISTSRIEERE “B” .
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4( expression ‘ EXISTS }—»{ (subquery) }—'
. NOT EXISTS ‘
Bk
WHERE column_name EXISTS/NOT EXISTS (subquery)
IN/NOT IN

RATURENESENREREFAETE—HEEE. IRINEERENTSFE
ERERIE—MTIENES, BPAINRIERA “‘B” . IRINEEFFRIITESFE
IR EIRIFFATTERARILES, ABRANOT INKIER: ‘B .

4‘ expression }—' IN (subquery) }—'

» NOT IN
B
WHERE column_name IN/NOT IN (subquery)
ANY/SOME

ANYZRFERPIHOEERTLISIMIERRFIELE . SOMESANYHEE, R
EEEELERER,

AONFERVRRIRE—1MFR . OFREAREHoperator FEIIERAIE

—ITEHITRITBALR (=0 <. < <= >, >=) , HERWREH/RE. W

REDKIG—IEME, WANYER) “B” , IREEBRERE, WERE

‘R (BEFERREROEFQITER) .

—{ expression }—»‘ operator %

{soe |

B

WHERE column_name operator ANY/SOME (subquery)

ALL

AP FEERVRARE—NFEE . EBFRARFEHoperatorXd FEIRERE

—{THEITRTEMLER (=, <0 <0 <= >, >=) , HERVWREHRE. W

REIBREEE, ALLERN ‘B’ ( 8EFEEREREITETAIER ) . 1R

EVRE—MRE, WERZE “R .

4{ expression }—»‘ operator }—~

EE:
WHERE column_name operator ALL (subquery)
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%= 8-1 ALL M

£ ik

column_name > ALL(---) column_name% | a9ENH AR FEFE
fEAtrueBIESHHIRKE-

column_name >= ALL(-+*) column_name%lhfYEHIRAKT e S
FEFEHPtrueBEESFRIRKAE.

column_name < ALL(-+) column_name%| 9BV I NTFELT
fEAtrueESHHIR/IME,

column_name <= ALL(-+*) column_name%l R fE TN B SR
FEF L AtruefIESHRIR/IME

column_name <> ALL(-**) column_named|HIEREEFEF
fEAtrueBIESHHNEE,

column_name = ALL(:**) column_name%|| BN RETFTEITF
i AtruePIESHFEMEIE.

ANl

SlEICFRIEIEEERIER course, FHEANEUR:

CREATE TABLE course(cid VARCHAR(10) COMMENT 'No.course',cname VARCHAR(10) COMMENT 'course
name',teid VARCHAR(10) COMMENT 'No.teacher');

INSERT INTO course VALUES('01', 'course1', '02");

INSERT INTO course VALUES('02', 'course2', '01");
INSERT INTO course VALUES('03', 'course3', '03');

tlEmzteacher, HIBEANEIE:

CREATE TABLE teacher(teid VARCHAR(10) COMMENT '#fig"S",thame VARCHAR(10) COMMENT '#fittZ
W
INSERT INTO teacher VALUES('01', 'teacher1');
INSERT INTO teacher VALUES('02', 'teacher2');

INSERT INTO teacher VALUES('03', 'teacher3');
INSERT INTO teacher VALUES('04', 'teacher4');

e  EXISTS/NOT EXISTS:R=A
BiffEcourseXRFPHIHITICR:

SELECT * FROM teacher WHERE EXISTS (SELECT * FROM course WHERE course.teid = teacher.teid);

| teacher2

| teacherl
| teacher3
(3 rows)

EiFREEcourseRPRIHMICR:

SELECT * FROM teacher WHERE NOT EXISTS (SELECT * FROM course WHERE course.teid = teacher.teid);
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teid | tname
______ o o
| teacher4
(1 row)
e IN/NOT IN 7=/l
RIEZmidItACcourse®k, EiflfEcourseRIIHIMEE:
SELECT * FROM course WHERE teid IN (SELECT teid FROM teacher );
| coursel | @2
| course3d | 83
| coursez | 81
(3 rows)
B fEcourse MMM R :
SELECT * FROM teacher WHERE teid NOT IN (SELECT teid FROM course );
| teacher4
(1 row)
o  ANY/SOME 7=l
EMFa5aNFEaHITFERILYY, SKENGEENSRE:
SELECT * FROM course WHERE teid < ANY (SELECT teid FROM teacher where teid<>'04'");
17
SELECT * FROM course WHERE teid < some (SELECT teid FROM teacher where teid<>'04');
| coursel | B2
| coursez | 01
(2 rows)
o ALLRfI
&ifteiddPAVEV I/ NFEF L HtrueBIESHHIR/IVE:
SELECT * FROM course WHERE teid < ALL(SELECT teid FROM teacher WHERE teid<>'01');
| coursez | 81
(1 row)
FREIR

o ZF—KSQLEAH, HMEEFEIEET.

J %%&Fﬁﬁ%?éﬂ (IREFEERERNINME, AEFHREANFENFE
l o

o BRASELECTERYIRERFER, URESEUTHITE MERIIHNITIERE.
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o FEAREREZNFBE2E. BFFEASTXIGIFRTHE, ITERNES
R ML SSZAE BT

FEIRRILIE SELECT iEQHmERMER, NMSEMESRNEN ., FEIETALL
EWHEREFAIPEREMEIIRNGER, NMEFHETIREE, BRFEATRSSH
EOMRL A CAIRESHEANIERRR .  PRLAEGaussDBEEIREEASQLFEITNT,
IBEA LSBT TIERF.

8.4 WITH Fixz{

WITHERAX BT EXEAR TGN FERIENES, XEEEOEERRANTEE
X, CTE ( Blcommon table expr ) , AILABBA— NHERNTELD, 2R ZFE
LA EZREEIAFEESIRE B.

WITHEIAR PagsEEnmE R a] LA SELECT .. INSERT. UPDATEZDELETE, FBWITH
FRAARBH A LM IIEI— N EEaH, EiBTRILAESELECT. INSERTEEDELETE,

WITH =39 SELECT

EWITHFO{ERSELECTHEREE.,
EERBIU

[WITH [RECURSIVE] with_query [,---] ] SELECT ---
Hrh, with_queryf5iEi£S:

with_query_name [ ( column_name [, ...] ) JAS ( {select | values | insert | update | delete} )

A EE

o BANCTERIASIETIEERISQLIET, WIErLURBIERERNED, JUREE
BYSELECTEIfES), tBaJLARINSERT. UPDATE. DELETE. VALUESEHEHIEE
XiEq), (FRHEEXEGREE®BIRETURNINGFA)IREITHE ., FIa0:

WITH s AS (INSERT INTO t VALUES(1) RETURNING a) SELECT * FROM s;

o BANWITHERAXEFRT—ISQUEARFRICTEEN , AJLAERTEN ZCTE, 81
CTERILMEESIZ, BaJLABGAEREITmBYIAI5IE . Flan:

WITH s1(a, b) AS (SELECT x, y FROM t1), s2 AS (SELECT x, y FROM t2) SELECT * FROM s1 JOIN s2 ON
s1.a=s2.x;

ZIEGHEN THEANCTE, s1Fls2, HPs13EETHIEZ ha, b, s2kiEESZ, N
FZAEESIEX, Vo

o BANCTETLAEEEFS|IHOR. 1IREZBIX,

o E—MEDRPAEELHIMERZAICTE, BARAREARPTULIERZAICTE, AT,
1BO$5 | BRICTEN RIEE S | B E s EANEERFAICTE,

e HFSQLEDHRIEEEEZ/SQLEAR, BMETREUEE— I WITHERIX
I, BIMWITHREAXFAICTETLEHERNEEHR .. HEnEORANEEECTESR, R
FEEURFSIHE, BEREEXERETRFS5IH. BFENCTENEX B2 MED
R, FEtWZIFEZIEaRPENWITHRIAT

WITHHRSELECTRIEAMERSERNEII S BIRNERAIED . =EINT:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
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FROM orders
GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)

)
SELECT region,
product,
SUM(quantity) AS product_units,
SUM(amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

WITHFRIENX T NMNEENEDregional_sales#top_regions, Eriregional_saleshY%i
Hi F#Etop_regionsAiftop_regionsAY%it AATE ESELECTE{]o XAMEIFRTLAARFE
WITHRBE, (BERURERRERERNFSELECT, HEEREKERLISR.

WITH EJFEi

BIIFERIRECURSIVEXR S, — WITHEGHLAS|HEBCHEE .
BAWITHEGREERLWT:

non_recursive_term UNION [ALL] recursive_term

===k UN|ON7—A#$.%*EB‘%#L TEEIR{E, TUNION ALLLN B g iE R e
ATEE; REEAREREENTFEENESmESIA.,

EREIAWITHRY, BAREREIDRNEIIEZASROETH, SUEIGSTRER
[ERFtree XX ZiE FEIPHPAE T RIER:
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FEMIETUT:

CREATE TABLE tree(id INT, parentid INT);

FPHIBUT:

INSERT INTO tree VALUES(1,0),(2,1),(3,1),(4,2),(5,2),(6,3),(7,3),(8,4),(9,4),(10,6),(11,6),(12,10);

SELECT * FROM tree;
id | parentid

ca PR WWNN—==O

_
N
-
o

(12 rows)

BT LATRWITH RECURSIVEIER], BATTLUREBINIREISTHEFE, BNMNT A,
DUREXEE:

WITH RECURSIVE nodeset AS

(

-- recursive initializing query

SELECT id, parentid, 1 AS level FROM tree

WHERE id = 1

UNION ALL

-- recursive join query

SELECT tree.id, tree.parentid, level + 1 FROM tree, nodeset
WHERE tree.parentid = nodeset.id

)
SELECT * FROM nodeset ORDER BY id;

FiAEgF, HIITUELE, — P HEFIWITH RECURSIVERXR BEE/L—1NE)3
BEARICTE, ZCTERRIEN I—PUNION ALLESIRIE, £— O d)Fieis
8, BN RFXEES, FEE5IHE S HITAMNEITXE, B
17T, BIFRETENT IR, KBEEEHTE T RAFISERENERRERDSERE
F, BEE—WXEETAERAT, WiRE,

EAERRIPATERT

id | parentid | level

+ +.
t y

1] o] 1
2| 1] 2
3 1 2
4| 2| 3
5] 2| 3
6 | 3] 3
7| 3] 3
8| 4| 4
9| 4| 4
10 | 6| 4
1] 6| 4
12| 10| 5
(12 rows)

MIREERATLIES, EREOERGEleve=1HERE, XBETEHRTTRIR, F
MRS BEE level=2,3,4, SRUGERE, EETUXNITH, BFiRBparentidflithER
EidBFHICR, HHMEBRESRIZFTR, FLERLER,
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(MEETY:
FFFWITH RECURSIVEZRIAT,, GaussDB(DWS)ZiFESHAMIT. FHFWITH RECURSIVE$ K

FfEIIEE, GaussDB(DWS)3|ANT &% max_recursive_times, FIF#=#IWITH RECURSIVERY
BAREWRRE, EOAES200, BiTiZoRENREE .

WITH RS EERIESER

AEWITHF AP EREEIEA<SINSERT, UPDATE, DELETE, XAIFRFER—
BEPHRITSIRERIE, ROITAR:
WITH moved_tree AS (

DELETE FROM tree

WHERE parentid = 4

RETURNING *)

INSERT INTO tree_log
SELECT * FROM moved_tree;

EIAEEREGISERR_E MtreetBiTi8ahE tree_log. WITHFRAIDELETEMIFRK Btreedds
E17, LAERIRETURNINGFAIREIEINANS, FREEFEOEZEHFFSeEA
Flltree_log.

WIYHF A EIRIEMIE DY RERETURNINGFE, FASKREIRETURNINGF ALY
Y, MAREIEEKXIEANBirE, RETURNINGFEFE T OB ANE RIS S|
BIIGRTER . INR—MWITHRRIEIRIESGESERD—1RETURNINGFE, NEFEAR
BT RFF B A REERISAIE T S#E5 H

YNSRFEE T RECURSIVEXIRS, NIARVFERRIENEDTHITEABSIA, EFLE
&R LUEID 5 | i IAWITHEY I SRS X ANBR S, fian:

WITH RECURSIVE included_parts(sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part

)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

XN ERESBE— T R E B R FEb .
WITHFIHHNFEISESERIIHNIT. BEitt, EERWITHRRIEIEEXGERINT,
IBEEHFNINF LR UAART TN S AL . FFERIEEEMERRE— MRS
17, BEINMBEERIRELATR . XER T TEFHOLMRIUFOAT IR RIS
M, FEEBHERETURNINGEIEZREARBWITHAHES EE R Z EUEANTRIME—

&
AR BIFRSNESELECTR] LUR EIE#Z BRI EUE:
WITH t AS (

UPDATE tree SET id = id + 1
RETURNING *)
SELECT * FROM tree;

ARBIRIMERSELECTISIR B B #mT AIEYE -

WITH t AS (

UPDATE tree SET id = id + 1
RETURNING *)

SELECT * FROM t;

AFFERMEDPERE—ITHX . XMMEDIIREATRMY. MRIET—
BRET, BAFRES (BIftEARAIRE ) FUNB— N RE TIES
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8.5 UNION {EFRFAI(ER

ARSI

ANl

gz

$E3

7£SQLA, UNIONE— 1 EEEAKAIINEE, UNIONIRERFBFESHMAaZ1NSELECT
IBENSRE ., SHAT, BNRIIMAYFIEFIEIEREVITER, HFEBEENN., &
NSELECTiE®Z[a{FFHUNIONELUNION ALLEEZHTE,

UNIONTESHBE N SN ERIASHITESERIE, MUNION ALLNEERERm  eE S
ZERESH, FITEE, B3I, WITEESEHEASHATE, Eitb, F—LsCiRm
Birss, IREBEDSWESZECHATRNESAFEEEHUREN, TEEAUNION
ALLEZ{CUNION, LUEIRFHERE,

UNIONIRIEFFE BB M E M REMH &, UNION ALLIR{ERTIR EIA 1 B8 80455 RERIH &R
EBRESIEZR. WFEERENEEDSY, FEE.

SELECT column,... FROM table1 UNION [ALL]SELECT column,... FROM table2

BIEZA(EEEKstudent (ID. HH. 5. FR)

SET current_schema=public;

DROP TABLE IF EXISTS student;
CREATE table student(

sld VARCHAR(10) NOT NULL ,
sname VARCHAR(10) NOT NULL ,
ssex VARCHAR(10) NOT NULL ,
sschool VARCHAR(10) NOT NULL );

taRstudentiEANEUE

INSERT INTO student VALUES('s01', 'ZhaoLei', 'male', 'NENU");
INSERT INTO student VALUES('s02', 'QianDian', 'male’, 'SITU");
INSERT INTO student VALUES('s03' , 'SunFenng', 'male', 'Tong;ji');
INSERT INTO student VALUES('s04', 'LIYun', 'male', 'CCOM');

INSERT INTO student VALUES('sO5' , 'ZhouMei' , 'female’, 'FuDan');
INSERT INTO student VALUES('s06' , 'WulLan', 'female', 'WHU');
INSERT INTO student VALUES('s07', 'ZhengZhu', 'female', 'NWAFU');
INSERT INTO student VALUES('s08' , 'ZhangShan', 'female', 'Tongji');

BHEEstudent,
SELECT * FROM student;

EISWT:
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Sname

ZhaolLel
LIYun
ZhengZhu female | NWAFU

QianDian male sJTU
ZhouMe1 female | FuDan
ZhangShan | female | Tongji
sunFenng male Tongj1
WuLan female | WHU

(8 rows)

$1BA QTS EFKteacher (1D, 3. M3, %) o

DROP TABLE IF EXISTS teacher;
CREATE table teacher(

tid VARCHAR(10) NOT NULL ,
tname VARCHAR(10) NOT NULL ,
tsex VARCHAR(10) NOT NULL ,
tschool VARCHAR(10) NOT NULL );

W5 5k teacheriBEAEUE.

INSERT INTO teacher VALUES('t01', 'ZhangLei', 'male’, 'FuDan');
INSERT INTO teacher VALUES('t02', 'LiLiang', 'male', 'WHU');
INSERT INTO teacher VALUES('t03' , 'WangGang', 'male', 'Tong;ji');

$B6 BTifFteacher,
SELECT * FROM teacher;

thname

| wangGang |
| LiLiang | male
| ZhangLei | male | FuDan

(3 rows)
&7 EH@UNION (BHBEEE ) KEFENMTRESR, HIRERSTaZEHFHE
¥ o

SELECT t.school FROM (

SELECT sschool AS school
FROM student
UNION
SELECT tschool AS school
FROM teacher

)t

ORDER BY t.school ASC;

EIEaTF:

CCOM
FuDan
NEMNLU

NWAFU
5JTU
Tongj1
WHU

(7 rows)

SR8 {EFUNION ALL ( BHAZEE ) SREFTBZEMAITMERR, FREREMEFE
FHFHER .
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SELECT t.school FROM (

SELECT sschool AS school
FROM student
UNION ALL
SELECT tschool AS school
FROM teacher

)t

ORDER BY t.school ASC;

FuDan
FuDan
NEMNLU

NWaFU

5JTU
Tongj1
Tongj1
Tongj1
WHU

WHU

(11 rows)

$I9 {FEFUNION ALL ( &3 HBWHEREFASQLLEREE ) FKESKRHE Tongji' B AFNZLFAY
FRrEER, HRFENHTNRESHFHRE.

SELECT t.* FROM (
SELECT Sid AS id ,Sname AS name ,Ssex AS sex ,Sschool AS school
FROM student
WHERE Sschool='Tongji'
UNION ALL
SELECT Tid AS id ,Tname AS name ,Tsex AS sex ,Tschool AS school
FROM teacher
WHERE Tschool='Tongji'
)t
ORDER BY t.id ASC;

s03 | SunFenng | male | Tongji
s08 | ZhangShan | female | Tongji
t83 | WangGang | male | Tongji
(3 rows)
==
—— =]
INGE
ELPrEIHEH, {ERUNIONFIUNION ALLRTEEFELIT/LS:

o EAMMNBISQLFRHAEFREMFTERIT—H,

o IESTEREEFTEZRHERE (SHAMRELESHIRE) -

o RIBRPHEIEERIAN, FEXSQLAITHRHITIHE, NTEREETEE
FInRRHETIREBEH .

o FEZ/SQUREBMNEIE, TEEATESQLMESQL, FEESWSHFRIFITIE

o
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9 AFBEX R

9 R BEMX R

AR
IRHE (PHHE) ERIFHPEEXNRE

9.1 PL/Java iE5 AN

(= FAPRH

Nl

{EFGaussDB(DWS) #UREZERIPL/Javaii#l, FBFPTLUERBE S =%HJava IDERS
JavaFi%, FBEEXLS ENjars R EFGaussDB(DWS) EiEZES, AEFERZ
% . GaussDB(DWS) PL/JavaEFFFEPL/Java 1.5.5FF%, Fr{EMHAVREIRAS
1.8.0_322,

Java UDFRJLASEII—EjavaiZigit &, s2FZINAEE)ava UDFREZRIISS

o BFVENAER avark I ERF A NEEEIERE, S1E(EBARREFIDBC,

o  EFARFHIEIERE: BRERI-TASTZ/IMIEIERE, SEEENEE, S8R
A (Java ArrayZERiRESE ) o

o ELRFLIFUDAF, UDTF,

{EFAPL/Javali#lT, FEETIEIavars; iﬂ’]:&ﬂ,ﬂ@j}]ar@#ﬁ%ﬂ%ﬁﬂ%ﬁ%fﬁ*, 7
EERHIEESIERKSCIRRE, EEF A MM, 15(FE1.8.0_322hRAAVREHIT

IwiEo
fmiFjartd.

JavaiZ i ZRYSEANH B AT LUMEBIDESRSEEL, AN B— B e ST RE TRIFNLE
REEARA, BEX N ERREATUEZE— SR G iEjarE X .

B, mE5—1ExamplejavaXid, FELNEFSIMFFZHFRAEERNGE, 6]
e IExample, FFiEB HupperString, AEWT:

public class Example

{
public static String upperString (String text, int beginindex, int endIndex)

{

return text.substring(beginindex, endindex).toUpperCase();
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}
}

ARE, BlEmanifestixtiBEBEXH, MHFRSUT:

Manifest-Version: 1.0

Main-Class: Example
Specification-Title: "Example"
Specification-Version: "1.0"

Created-By: 1.6.0_35-b10-428-11M3811
Build-Date: 08/14/2018 10:09 AM

Hrh, Manifest-VersionfEX T manifest34AIhRA, Main-ClassiEX T jarSFAINC
25, Specification-Title¥Specification-VersionBF&HIY B/EIE, Specification-Title
EXTH BALERITRA, Specification-VersionFEX 71 RALEAYARAS, Created-Byrs
BB Tz HRI4ERLE . Build-Datem=RE T 4103 HER

&fE, wmiFjavaXidFFIE5E2javaudf-example.jar

javac Example.java
jar cfm javaudf-example.jar manifest.txt Example.class

ikl

E;’E’.ES@%%EJUUM?&%JDKﬁﬁﬁf}?, MREFINEFN, EEPEEERRENS
Ho

T2 EPEjart,

JarB8 B EEMERIOBSIRSRF, MERZEMNBEEN (XIRFZREEHES
B ) EEXHET . EE0EIBAZRIEAK/SK, KEUHIGZENEREE, B2l
BIERIBIAEA (AKFISK ) =75 . BREUEREIZITgs_extend_libraryiRE, BXESA
2GaussDB(DWS)H:

SELECT gs_extend_library(‘addjar’, 'obs://bucket/path/javaudf-example.jar

accesskey=access_key value_to_be replaced secretkey=secret access_key value_to_be_replaced
region=region_name libraryname=example');

gs_extend_library REUNaERIES R E1Ejar@HI34 . REFHIAK/SKE, BRF
IRIESCIRIREEE L . region_namel5 A FIRIBSERRATTERI X I 2 FREL

$E3 (FEHPL/JavaFEl.

B5%, FERREsysadmintPRIEEEERF (#I40: dbadmin ) EREIBREF G
java_upperstring RN T :

CREATE FUNCTION java_upperstring(VARCHAR, INTEGER, INTEGER)
RETURNS VARCHAR
AS 'Example.upperString'

LANGUAGE JAVA,;

(MR

o HE#fjava_upperstring i X AUSHRERL A GaussDB(DWS) HUSIERT! . IR ERIBEH]
LR1javaiE AT iEupperString RSBl ——X3 M, GaussDB(DWS).5)ava#iiE2LEy
E"Jiﬂ’m%/g; i%§m§9-1 o

o ASFARFIEEZRHFMEARavals iZRIE G staticHiES, 18 “LEHFES”
ZFREEMLR PjavaE XRIEREMHEE—H.

e (FHPL/JavaiRiEAY, LANGUAGEZERRIEESIAVA,
e CREATE FUNCTIONEZiRE, 152 W EIEERE .
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SRS, H4Tjava_upperstring R :
SELECT java_upperstring('test', 0, 1);
1SEITRHRLE R 9 :

java_upperstring

TH4 BN ERPERPL JavaR# .
SIEEBERAF, B#RJudf_user,
CREATE USER udf_user PASSWORD 'password;

SR EEA P udf_userfdjava_upperstringREAIERIIR . 75, IHANBEIEREAT
FEELFRHHYVERNIRRNE FEAP, BRATLAERLCEREL

GRANT ALL PRIVILEGES ON SCHEMA public TO udf_user;
GRANT ALL PRIVILEGES ON FUNCTION java_upperstring(VARCHAR, INTEGER, INTEGER) TO udf_user;

LAE B udf_user&REURE.

SET SESSION SESSION AUTHORIZATION udf_user PASSWORD 'password;
#14Tjava_upperstring R :

SELECT public.java_upperstring('test’, 0, 1);

1SEITREALER Y :

java_upperstring

SIS MMPRREL.
DR BE R R E AT LA THIRR

DROP FUNCTION java_upperstring;
e EFjart,
{$FHgs_extend_libraryEREUENEjartD :

SELECT gs_extend_library('rmjar', 'libraryname=example');

.

SQL EMS5EA
o ESRjar8FIN4

B sysadmintPRAVEURZER PR LUERgs_extend_libraryfRESkREPE . EEF
MFsERESjarE, REEENT:

SELECT gs_extend_library('[action]’, '[operation]');
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MER
o actionZKBBIRIENE, ERILLA:
o sERBEEHIEEY arE, SXNETSRXXEGHTMDE—EMHNE.,
e addjarERIEOBSHRS P HYjarE EEBRIEIEES
o rmjarkBEIEESRjarE MR
o operationRBFIEFRE, &

obs://[bucket]/[source_filepath] accesskey=[accesskey] secretkey=[secretkey]
region=[region] libraryname=[libraryname]

e  bucket: OBSX4FTEMEE, AOIRE.

e  source_filepath: OBSERSS =8 ERISIIHRRIR, (N2 Fjarstis,
e accesskey: obsfRSZIk1EHaccesskey, AAITRE

e secret_key: obsfRSSIR1ERsecretkey, RAIERE

. rEgio;: BENX Z#jarEEMAIOBSHEEI B, AAfd .. i52RAMRINL
MR

e libraryname: BENXER, IWEENXBEATGaussDB(DWS)xTjar{4AIE
F. Hactionjgaddjarflrmjarfd, ZSEAOTTRE, HactionAlshT, ZSEAILA
RE . T8, BEXNEZBRRITFEH/&$<>\'}"() [1~?1EFEFH.

o GlEEREL
PL/JavaREUEITCREATE FUNCTIONIE X6, FHHEENHLANGUAGE JAVA,
B8 ERETURNSHIASFA] .

- CREATE FUNCTIONRHEEFREIZBRHMIIZIR, LUIRSHSEE,;
-  RETURNSFHHEFIEEZREANREISEE;

- ASFAESBFIEEZRHMEARNavas iR Z static &S, REE
BlavaFEEENULLEERANS, EEEISEIZSHEEERIMAYavaiize
#£EZ (FUNULLELKE) .

-  EZiEXIRBE, 155 ICREATE FUNCTION,
CREATE [ OR REPLACE ] FUNCTION function_name
( [ { argname [ argmode ] argtype [ { DEFAULT | := | = } expression 1} [, -1 1)
[ RETURNS rettype [ DETERMINISTIC ] ]
LANGAUGE JAVA

{ IMMUTABLE | STATBLE | VOLATILE }
| [ NOT ] LEAKPROOF
| WINDOW
| { CALLED ON NULL INPUT | RETURNS NULL ON NULL INPUT |STRICT }
| {{ EXTERNAL ] SECURITY INVOKER | [ EXTERNAL ] SECURITY DEFINER | AUTHID DEFINER |
AUTHID CURRENT_USER}
| { FENCED }
| COST execution_cost
| ROWS result_rows
| SET configuration_parameter { {TO |=} value | FROM CURRENT}

1
{

AS 'class_name.method_name' ( { argtype } [, =*:])
}

o [EFRRH

HITET, PL/Java=iRiEjar82IFE8FY, EREMRENjar8 I HREUEEN
Javazk, HARERKEIREFREFISERNavaix, FHREIEBSER.

o THIFREREL
PL/JavaR#i@EidDROP FUNCTIONIE ZMIBRERE . EEZ1EEiREE, 152 WDROP
FUNCTION,
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DROP FUNCTION [ IF EXISTS ] function_name [ ( [ {[ argmode ] [ argname ] argtype} [, ..]11)
[ CASCADE | RESTRICT ] ];

FEIENZE, NRFAMEROREAEZRE (FNEHRE ) , WHRINEE
IEZREASHEEE, WHIEEHRE, WoIEEEEREZHTHER.
o REUITN
JEsysadmin T A BIFEPL/JavaikE], sysadmin IR AR FE (LB
EREHIRPR . EZ1ELIRE, B2 MWGRANT,
GRANT { EXECUTE | ALL [ PRIVILEGES ]}
ON { FUNCTION {function_name ( [ {[ argmode ] [ arg_name ] arg_type} [, ..11)} [, ...]
| ALL FUNCTIONS IN SCHEMA schema_name [, ..] }

TO { [ GROUP ] role_name | PUBLIC } [, ...]
[ WITH GRANT OPTION 1;

ERHHREBIMES KR
# 9-1 PL/Java BUAEUERRIMET X R
GaussDB(DWS) Java
BOOLEAN boolean
"char" byte
bytea byte[]
SMALLINT short
INTEGER int
BIGINT long
FLOAT4 float
FLOATS8 double
CHAR java.lang.String
VARCHAR java.lang.String
TEXT java.lang.String
name java.lang.String
DATE java.sgl.Timestamp
TIME java.sql.Time (stored value treated as
local time)
TIMETZ java.sql.Time
TIMESTAMP java.sgl.Timestamp
TIMESTAMPTZ java.sgl.Timestamp
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FERSSEINE

NULL {E4:8

GaussDB(DWS)Z#5EALEASERIATEER, REEEOZRMAIEEIREREFIEMN []

BpEy, f5Ign:

CREATE FUNCTION java_arrayLength(INTEGER[])
RETURNS INTEGER
AS 'Example.getArrayLength’

LANGUAGE JAVA;

JavaftaB i F:

public class Example

{
public static int getArrayLength(Integer[] intArray)

{

return intArray.length;
}
}

BATEHEABNEDRE:
SELECT java_arrayLength(ARRAY[1, 2, 3]);
1S EIFRHAZE R A% R

java_arraylLength

STFEANS Javafyia P BUH TIRET AL IRAYABLEGaussDB (DWS) #i3EEEY, Boix4h
ENULUER, MNRFHETavalsiZBaes5HAIE M GaussDB(DWS) HIENRY
NULLE, aJLAMER)avafIsisezt, H@ I TAXEASFIHISEZavasisek:

CREATE FUNCTION java_countnulls(INTEGER[])
RETURNS INTEGER
AS 'Example.countNulls(java.lang.Integer(])'
LANGUAGE JAVA,

JavaftaB il F:

public class Example

{
public static int countNulls(Integer[] intArray)

{
int nullCount = 0;
for (int idx = 0; idx < intArray.length; ++idx)

if (intArray[idx] == null)
nullCount++;

}

return nullCount;
}
}

BATEHEABNEDRE:
SELECT java_countNulls(ARRAY[null, 1, null, 2, null]);
SRIAITRHALE R ROZ AN FFs:

java_countNulls
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PL/JavaszdFEERE, ELrILACEERERE, & EBlavatiBPiNERSE. &
BT

SR IEERRE

BN, ava A LASEIIEAN TS EEERE, BASHEEEARERITSEdummy(int) #
dummy(String)

public class Example

{

public static int dummy(int value)

{

return value*2;

}
public static String dummy/(String value)
{

return value;

}
}

FEGaussDB(DWS) FEIZ T MER HE D s E N LIABANT5IE:

CREATE FUNCTION java_dummy(INTEGER)
RETURNS INTEGER
AS 'Example.dummy’

LANGUAGE JAVA;

CREATE FUNCTION java_dummy(VARCHAR)
RETURNS VARCHAR
AS 'Example.dummy’

LANGUAGE JAVA;

SER2 RRERRE

EHFERREES, GaussDB(DWS)SRIEMARISHER X IFAILECIZEE R )ava
ko ELt AR EEAIERERIN T R:

SELECT java_dummy(5);
java_dummy

(1 row)

SELECT java_dummy('5');
java_dummy

HELISAIZ, BT GaussDB(DWS)HIEREFHERINERAIER, ELGEINER
FREZRERT, EEMASERIZEE, fian:

SELECT java_dummy(5::varchar);
java_dummy

LERFSUSE L ECETIS ERISEEEY, MNRAFEIEESHEENavamix, NES
i TRezCAE R L AC A R R RIS EER BRI N A JavaTT ik o

SELECT java_dummy/(5:INTEGER);
java_dummy
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(1 row)

DROP FUNCTION java_dummy(INTEGER);

SELECT java_dummy/(5:INTEGER);

java_dummy

e

(1 row)
A

PRttt R B B HE

o TJLABRIAGEIRINTEGEREBIAIEIE: SMALLINT

o TLABMAREHAABIGINTZEEIAYEFE: SMALLINT, INTEGER

o TJLABRIAEEIRHBOOLEEAUMIELSE: TINYINT, SMALLINT, INTEGER, BIGINT

o FLABNAREHEATEXTZEERIEIE: CHAR, NAME, BIGINT, INTEGER, SMALLINT,
TINYINT, RAW, FLOAT4, FLOATS, BPCHAR, VARCHAR, NVARCHAR?2, DATE,
TIMESTAMP, TIMESTAMPTZ, NUMERIC, SMALLDATETIME

o ALABMAFEIRAVARCHARSEEIAIEFE: TEXT, CHAR, BIGINT, INTEGER,
SMALLINT, TINYINT, RAW, FLOAT4, FLOAT8, BPCHAR, DATE, NVARCHAR2,
TIMESTAMP, NUMERIC, SMALLDATETIME

$IE3 MEREFRE
SFEHEH, MERNEEIEERHENSEEE, SULERER.
DROP FUNCTION java_dummy(INTEGER);
83X GUC 2#

FencedUDFMemoryLimit

STERFINGUCESHE, AFIREISIERIEASE1Fenced UDF Workeri#HiZRIERA
EUREFERE, REHREWT:

SET FencedUDFMemoryLimit='512MB';

ZSHAIBMESEE (150MB, 1G], HREAFI1GHRIZENREE, HRE/NTFHF
FT150MBRY, NSERAEREITHRE .
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REGE

=P

k|

e FencedUDFMemoryLimitig&E 80, FRAIzHIFenced UDF WorkerBIEHLH
FERE.

o FENETIREUAf_memory_limitizHFenced UDF Worker{EFRRIYIERES .
RiEW AP {ERAFencedUDFMemoryLimit, JETE(FERA)ava UDFRIAREEIN
FiREBELSEH ., BRNEAFPIERBERREZSHHRIIEMN, TUASET
ERHITRE:

e CUDF workeriBahzfs, SRNEIAREFL/9200MB, SRENERE
£3916MB,

e Java UDF worker[FziZf5, SARIEIIRFL/2.5GB, HANYERT
£9950MB,

;E%EJVM:PE S8, PLlavafIRELIBNEISEREMVMAEREERTEEE
Yfgo

PL/JavafEFatrERY)ava Logger, EE, AFRILABEM FARICRAE:

Logger.getAnonymousLogger().config( "Time is " + new
Date(System.currentTimeMillis()));

eatkaYlava LoggerZE 2 ERIAIZE ICONFIGESI, XFMFGaussDB(DWS)HILOGL
7l Java LoggersEmt A HE BB ESEEDEIGaussDB(DWS) Fim, FHEAZIIRS
HAEREREARRE L. MPPDBIRSZZEHEIFICHELOG. WARNING. ERROR%
FRYEE, MSQLARREIEERWARNINGFHIERRORKFIRIHEEE . Java Logger
K5 5GaussDB(DWS)BIHER BRI M X R T

% 9-2 PL/Java AEZRE

java.util.logging.Level GaussDB(DWS) HE 5!
SERVER ERROR

WARNING WARNING

CONFIG LOG

INFO INFO

FINE DEBUGT1

FINER DEBUG2

FINEST DEBUG3

BRPe LB LA T A LERava Loggerfic =& al . FlanEid TmaYavaitadiEi
Java LoggerfRBIISEVERE, IWATEIZRWARNINGEBIFIAER, BEEE (msg)
HAEBEBANRIGaussDB(DWS) BEH,
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Logger log = Logger.getAnonymousLogger();
Log.setLevel(Level. SEVERE);
log.log(Level. WARNING, msg);

g7

1£GaussDB(DWS)H, PL/JavaE—FfuntrustediB=, PL/JavarRERecHEUERE
sysadminFBF 1T858, BIEGRANTA XM FEMAFERESIR (FNREHEN ) .

[EIRIPL/Javai=HI PRI R FRIHIANIR, ARIFAF A avasiZh i KE D8R
FENXHHTIERIE, FRFENS. MBRFARITIERE.

9.2 PL/pgSQL iE= B

PL/pgSQLZE{IITFOraclefYPL/SQL, RB—FRIEARISIEES.
FAPL/pgSQLEIZZRIREL BT LA AT a] LA R i R Bt 5 . Bian, AILASIESE
FREMRI EREH B A CIRE MR EFSIEENRTRSIFRER
SQUIFKASHEIREEFEFAFERES . BB ENHESZES . BEE—1SQUET
W R B AR SS 2R SR IR T o

XEWREE il BUAIEE— I ERREEERSSE . SFEERGE. Bt
BER, M—EHE, ARREEZSERERSE. MRS FinfIEIEFRS ST
E—&aisft, rEXESsEHZREEHESHRMERE,

EIIPL/pgSQL, ATLUS— bR RI—RIIE S AT RUREIR S 3IE, XHER
T HTISES AN EESQLESA, RAEHRANE /RS EBET.

o EPRIBSEZDOTMBRBEELRE

o EPRAEENIERTUREEEERSEIEF R,

o BHOTERITELRES.

PL/pgSQUATEAERISQLERFTHISIRERL , IRMERHIRA .

R FEPL/pgSQLEIGR R EIAYIE X FICREATE FUNCTION,, TEHNBITEFRSE, PL/pgSQLEEL
FOracleBIPL/SQL, 2—HMAIFARNSIEES . HENAGZS5EFEIERI, REF
igdfiEoIROIE, REHREIE.
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1 O FEdiE

10.1 FEIE

R FNL S5Z e R LUBE FZ R R iEEGaussDB (DWS)F, IXM 2Rl F s

=Fo

FAEIIIERESQL, PL/SQL, JavaiBARYAES . FAEIEERTEUARNIAMCIERT LM
N REFPRREEIEIERE . Wi, RBEEIREBRS MEFER.

FhETIERVEIZ N A73NA15 5% CREATE PROCEDURE,

PL/pgSQLIEEERE TS TR EIRYPL/pgSQLIE S BIENRE SFEIT AN A5 A48
B, FESTH, BFRIMEHIER, SNASERTEFEZEMPL/pgSQLIEES R

10.2 FHEEHY

HIRRBE E—HENESURENEX/MEE FI—HIR{E, GaussDB(DWS)HUIEZE
EHENESEMD, MBXRFPIIENTiZE, B—JEETF—FhEIESEE,
GaussDB(DWS)IRIEHUIRSEELEHENRENTHENBZHITIRIE, Hla0GaussDB(DWS)®]
STEUEREUERTIN. W, k. BRIRIE,

10.3 EUESERIEHR

IR RITALEIRE R TIoE0EEER (IE. REOARRISHS ) , LYY
JEEAE AR VPR TRV AR EGE R, A=t (EAGaussDB(DWS) 1Ay B L
R, BUGNCASTHITEIESEE REE

GaussDB(DWS)HIEZEE I AIfa 2884, 152 W&F10-1,

ikl

GaussDB(DWS)3ZHFRIDATERISIRSEEIZ : ATTHI4713F R RTT2942765F .
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& 10-1 fez(2EBeimR
[FRhaEuEERY Slaesti=ESid &t
CHAR VARCHAR?2 -
CHAR NUMBER [FEURV /R EFLERL -
CHAR DATE FHUETRRERB L SIEZAETE
o
CHAR RAW -
CHAR CLOB -
VARCHAR?2 CHAR -
VARCHAR?2 NUMBER [FEURV/REEIFLERY -
VARCHAR2 DATE [FEIEAREBESIZBERE
o
VARCHAR?2 CLOB -
NUMBER CHAR -
NUMBER VARCHAR?2 -
DATE CHAR -
DATE VARCHAR?2 -
RAW CHAR -
RAW VARCHAR?2 -
CLOB CHAR -
CLOB VARCHAR?2 -
CLOB NUMBER [FEURV /R EFLERY -
INT4 CHAR -
10.4 #£8%0 record
10.4.1 #4H
HERRIRIE
EFRHEZR, FEREN—MEEREE,
EEEEREPRIRASKEFEEENEAERE, EXHEN:
TYPE array_type IS VARRAY (size) OF data_type [NOT NULL];
Hrp:
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e array_type: EENMBIHBEZEEEZ,

e VARRAY: FRREEMRIENAEZRLE,

o size: BUENIEEYH, RRILISHIIMRNGRKEE.

e data_type: ERIERVEEPMRAIZEE,

e NOT NULL: Ali%£95R, aILARIZEESFRITTEIIRANULL,
(1 %88

e 7£GaussDB(DWS)H, HBRBmMIGK, HEHASRE—MNULL, FkE. BRBA
HEASIETR: Subscript outside of limit.

o HEFEIREPENRIEERXE, BFBENEZEFEIREF.

o FEWGRE DIATEMITER—FREEXHARE, JRIERMITISIEE X RBAIEESRE
AY, GaussDB(DWS)RSEIEEREFIEISIEFEXRIBAREKFEREETE.

GaussDB(DWS) 8.1.0Z8iIRA, HFHERILABIEK, EEAASREHEHTRLL
RECRTRANSERS . HEIRAN T FESOracleRIHIEIGINTHXLIE, IIREE
FEHRAB NS, nli@id7Ebehavior_compat_options2# &
varray_verification, RFEBZBIARIGHITTH

o~

- BN R P EA RS EBIRE
CREATE OR REPLACE PROCEDURE array_proc
AS
TYPE ARRAY_INTEGER IS VARRAY(1024) OF INTEGER;--TE M #¢H2£HY
TYPE ARRAY_INTEGER_NOT_NULL IS VARRAY(1024) OF INTEGER NOT NULL;--TENX IEZ#14H2EH
ARRINT ARRAY_INTEGER := ARRAY_INTEGER(); --FEBB%I{ELRIMZ &
BEGIN
ARRINT.extend(10);
FOR 1IN 1..10 LOOP
ARRINT(I) :=I;
END LOOP;
DBMS_OUTPUT.PUT_LINE(ARRINT.COUNT);
DBMS_OUTPUT.PUT_LINE(ARRINT(1));
DBMS_OUTPUT.PUT_LINE(ARRINT(10));
DBMS_OUTPUT.PUT_LINE(ARRINT(ARRINT.FIRST));
DBMS_OUTPUT.PUT_LINE(ARRINT(ARRINT.last));
END;
/

--ARZEF#ETRE.

CALL array_proc();

10

1

10

1

10

--MipREFfEEE.

DROP PROCEDURE array_proc;

ROWTYPE KB ARV AR

bR T BRI RAIshEEEELA R not nullEARIFSEBR (EF, #EEFERTSZHFrowtypesk
BIMARIF AR AER -

M

BN RIS IR RIS EEACOUNTER AR A o
CREATE TABLE tbl (a int, b int);

INSERT INTO tbl VALUES(1, 2),(2, 3),(3, 4);
CREATE OR REPLACE PROCEDURE array_proc
AS
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CURSOR all_tbl IS SELECT * FROM tbl ORDER BY a;
TYPE tbl_array_type IS varray(50) OF tbl%rowtype; --TE X rowtypeZEBIfg4H, thI2IEEE.
tbl_array tbl_array_type;
tbl_item tbl%rowtype;
inx1 int;
BEGIN
tbl_array := tbl_array_type();
inx1 :=0;
FOR tbl_item IN all_tbl LOOP
inx1 :=inx1 + 1;
tbl_array(inx1) := tbl_item;
END LOOP;
WHILE inx1 IS NOT NULL LOOP
DBMS_OUTPUT.PUT_LINE('tbl_array(inx1).a=" || tbl_array(inx1).a || ' tbl_array(inx1).b="||
tbl_array(inx1).b);
inx1 := tbl_array.PRIOR(inx1);
END LOOP;
END;
/

HATEER:

call array_proc();

tbl_array(inx1).a=3 tbl_array(inx1).b=4
tbl_array(inx1).a=2 tbl_array(inx1).b=3
tbl_array(inx1).a=1 tbl_array(inx1).b=2

HAAEXREIER

COUNT

f£GaussDB(DWS) 5, 12t 7Sl OraclefBXRAYENHREAISTHF, ALABISLATERE
IREVEER— B I S E BN B TR

COUNTERE AT LUREBISERIEATERIHE, NI HIRUERITTRSEZIEXTEND
HEI RIERITTER .

FiEUITR:
varray.COUNTE, varray.COUNT()

o~

- ENERE I IR PIIEEACOUNTRERIAIL .
CREATE OR REPLACE PROCEDURE test_varray
AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type,
BEGIN
v_varray := varray_type(1, 2, 3);
DBMS_OUTPUT.PUT_LINE('v_varray.count='|| v_varray.count);
v_varray.extend;
DBMS_OUTPUT.PUT_LINE('v_varray.count=" || v_varray.count);
END;
/

HITER:

call test_varray();
v_varray.count=3
v_varray.count=4

FIRST #0 LAST

FIRSTEREI AT LAUREIE— P TTRA TR, LASTREAILAUREIRE—1NTeRAI TR
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&N

varray.FIRSTEY varray.FIRST()

varray.LASTak varray.LAST()

Bl

- BRI TR XI BEAFIRSTRILAS TEREN O A & o

CREATE OR REPLACE PROCEDURE test_varray

AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type;

BEGIN
v_varray := varray_type(1, 2, 3);
DBMS_OUTPUT.PUT_LINE('v_varray.first="|| v_varray.first);
DBMS_OUTPUT.PUT_LINE('v_varray.last=' || v_varray.last);

END;

/

HITEER:

call test_varray();

v_varray.first=1

v_varray.last=3

EXTEND

(AR

EXTENDEEEEZE N T FEEOraclelIFM AL, £GaussDB(DWS)H, HHESERME,
EXTENDERE AR . MNREHEFETIE, TEREVE(FEREXTENDEE

EXTENDERE AT LASTEHHIT B, EXTENDERMIEREI.

e HFI—:
EXTENDEE— EEANS, X rRHEREY BsizeX/NHIH<E, EXTEND/G
COUNTFOLASTER éﬂlE'J{EfEAﬁ TBRAYZRAY

FiEUNT:
varray.EXTEND (size)
Hrhvarray.EXTENDIX# T2 HRRASEEY B 1M TF varray.EXTEND(1)
e HI_:
EXTENDEEFINEEANS, F—1SHARQEYT Bsize X/NIKE, £Z21MS
R EFE’J*SZETU%E*DZ'F*TjJ indexRY7cEERE,

FiEIT:
varray.EXTEND (size, index)

o~

- BB TR X ELE EXTENDEREIRI AR A o

CREATE OR REPLACE PROCEDURE test_varray

AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type;

BEGIN
v_varray = varray_type(1, 2, 3);
v_varray.extend(3);
DBMS_OUTPUT.PUT_LINE('v_varray.count=' || v_varray.count);
v_varray.extend(2,3);
DBMS_OUTPUT.PUT_LINE('v_varray.count=' || v_varray.count);
DBMS_OUTPUT.PUT_LINE('v_varray(7)="|| v_varray(7));
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DBMS_OUTPUT.PUT_LINE('v_varray(8)="|| v_varray(7));
END;
/

HITER:

call test_varray();
v_varray.count=6
v_varray.count=8
v_varray(7)=3
v_varray(8)=3

NEXT #0 PRIOR

NEXTEREFNPRIOREH EERTFHENBINER T, NEXTERESIRIEASIndex(E,
RE F— BT TR, EEEEIAHA TR AENIRENULL, PRIOREHES
RIBASIndex(E, RE E—METEN TR, &ORFAEA FMrx/]ENIR[E]

EXISTS

NULL,

FiEIT:
varray.NEXT (index)
varray.PRIOR (index)

o~

- B EISIE PRI BEANEXTHIPRIORFEAI AL o
CREATE OR REPLACE PROCEDURE test_varray
AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type;
iint;
BEGIN
v_varray := varray_type(1, 2, 3);

i := v_varray.COUNT;

WHILE i IS NOT NULL LOOP
DBMS_OUTPUT.PUT_LINE('test prior v_varray('[|i||")="|| v_varray(i));
i := v_varray.PRIOR(i);

END LOOP;

i=1;
WHILE i IS NOT NULL LOOP
DBMS_OUTPUT.PUT_LINE('test next v_varray('[li||")="|| v_varray(i));
i := v_varray.NEXT (i);
END LOOP;
END;
/

WiTeE

call test_varray();

test prior v_varray(3)=3
test prior v_varray(2)=2
test prior v_varray(1)=1
test next v_varray(1)=1
test next v_varray(2)=2
test next v_varray(3)=3

EXISTSERE R LAHIBTEE PR B FE
BT
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varray.EXISTS(index)
NG
BN IS R RXTEB EXISTSERERATIAE
CREATE OR REPLACE PROCEDURE test_varray
AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type;
BEGIN
v_varray := varray_type(1, 2, 3);
IF v_varray.EXISTS(1) THEN
DBMS_OUTPUT.PUT_LINE('v_varray.EXISTS(1)");
END IF;
IF NOT v_varray.EXISTS(10) THEN
DBMS_OUTPUT.PUT_LINE('NOT v_varray.EXISTS(10)");
END IF;
END;
/
HATEER:
call test_varray();
v_varray.EXISTS(1)
NOT v_varray.EXISTS(10)
TRIM
TRIMEE AT LANEE R PR S E S ERITTE
&N
varray.TRIM(size)
Hohvarray TRIMIXFMTE2HIEBESIANS A1, EMFvarray.TRIM(1)
il
—ENEFES IR HATRIMEHBI AL .
CREATE OR REPLACE PROCEDURE test_varray
AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type;
BEGIN
v_varray := varray_type(1, 2, 3, 4, 5);
v_varray.trim(3);
DBMS_OUTPUT.PUT_LINE('v_varray.count' || v_varray.count);
v_varray.trim;
DBMS_OUTPUT.PUT_LINE('v_varray.count:' || v_varray.count);
END;
/
HATER:
call test_varray();
v_varray.count:2
v_varray.count:1
DELETE
DELETEERELR LAMEEMIFREI B FRIPTBE TR
FiEuIT:
varray.DELETEEY, varray.DELETE()
il
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LIMIT

- BRI IR PRI BB DELETERR BRI % -
CREATE OR REPLACE PROCEDURE test_varray
AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type;
BEGIN
v_varray := varray_type(1, 2, 3, 4, 5);
v_varray.delete;
DBMS_OUTPUT.PUT_LINE('v_varray.count:' || v_varray.count);
END;
/

HATER:

call test_varray();
v_varray.count:0

LIMITERE R LUR BIEAR R XK ERS
RiET:
varray.LIMITa varray.LIMIT()

o~

- BN E TR P EEALIMITERERIRE o
CREATE OR REPLACE PROCEDURE test_varray
AS
TYPE varray_type IS VARRAY(20) OF INT;
v_varray varray_type;
BEGIN
v_varray := varray_type(1, 2, 3, 4, 5);
DBMS_OUTPUT.PUT_LINE('v_varray.limit:' || v_varray.limit);
END;
/

HATEER:

call test_varray();
v_varray.limit:20

10.4.2 record

record ZEEITE

B

BIE— M recordTE2/IA:

EX—recordZEB |, ASERAIZERERER I TE,

recordZRBYANIEE S IE10-1,
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Nl

10-1 record RIS X

record _type_definition i:=

- TveE }{wu_w}@-i RECORD }@-A{]eﬁ_«ﬁmm}ﬁm—'—@o

field_definition 1=

S
fs :‘-_DEFJ.':LT «! 1

XA BB XS TCRIRR RN T -

e record_type: ESBARVEBIZFR,

o field: recordZEEIRIRLRZFR,

e datatype: recordZBIchpk RFYSERY,
e expression: REIIAMERIFRIL

(MARIY:
e recordZERITSHIHETIF:
o  TEREETFEIIEANRIAMER, FBIE— recordZR!, HERLAEZERSEN KR

Bo
o —“frecordEEEIFE—{ recordEEMMEIE-
e  SELECT INTOFIFETCH[@— record 3 BUAYEE S FH{E
o B—NULLEMELS—record®ZE,
o FIFINSERTHIUPDATEEG{#Arecord T M THA IR IEFHEIE.
o NMRHNRBEGRE, ERAMBASIHEEIIME, ZITHRFBEMEBINTE—1F.

TEFEESEPAEINEREN T
CREATE TABLE emp_rec

(
empno numeric(4,0),
ename character varying(10),
job character varying(9),
mgr numeric(4,0),
hiredate timestamp(0) without time zone,
sal numeric(7,2),
comm numeric(7,2),
deptno numeric(2,0)

)
with (orientation = column,compression=middle)
distribute by hash (sal);

\d emp_rec
Table "public.emp_rec"
Column | Type | Modifiers
+ +
empno | numeric(4,0) | not null

ename | character varying(10) |

job | character varying(9) |

mgr | numeric(4,0) |
hiredate | timestamp(0) without time zone |
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sal | numeric(7,2) |
comm | numeric(7,2) |
deptno | numeric(2,0) |

- BN E I R P BRI TR

CREATE OR REPLACE FUNCTION regress_record(p_w VARCHAR2)
RETURNS

VARCHAR2 AS $$

DECLARE

--FABE—record 2Ry,
type rec_type is record (name varchar2(100), epno int);
employer rec_type;

--{#FH%typeFsRArecord 2R
type rec_type1 is record (name emp_rec.ename%type, epno int not null :=10);
employer1 rec_typel;

- AN ERIrecord 258,
type rec_type2 is record (
name varchar2 not null := 'SCOTT’,
epno int not null :=10);
employer2 rec_type2;
CURSOR C1 IS select ename,empno from emp_rec order by 1 limit 1;

BEGIN
--XJ—"record BBV 2 AR RIR(E
employer.name := 'WARD;
employer.epno = 18;
raise info 'employer name: % , epno:%', employer.name, employer.epno;

- record BN TEMBE LS — T
employer1 := employer;
raise info 'employer1 name: % , epno: %'.employer1.name, employer1.epno;

--f— record2ERITEMEIINULL
employer1 := NULL;
raise info 'employer1 name: % , epno: %'.employer1.name, employer1.epno;

--$RBXrecord T ERIFINE
raise info 'employer2 name: % ,epno: %', employer2.name, employer2.epno;

--fEfor{BR P fEMrecord® &
for employer in select ename,empno from emp_rec order by 1 limit 1
loop
raise info 'employer name: % , epno: %', employer.name, employer.epno;
end loop;

--fEselect into H{#FErecordT &,
select ename,empno into employer2 from emp_rec order by 1 limit 1;
raise info 'employer name: % , epno: %', employer2.name, employer2.epno;

--fEcursordh{#EFrecordZ &,
OPEN C1;
FETCH C1 INTO employer2;
raise info 'employer name: % , epno: %', employer2.name, employer2.epno;
CLOSE C1;
RETURN employer.name;
END;
$$
LANGUAGE plpgsql;

-ERZFE R,

CALL regress_record('abc');

INFO: employer name: WARD , epno:18

INFO: employer1 name: WARD , epno: 18

INFO: employer1 name: <NULL> , epno: <NULL>
INFO: employer2 name: SCOTT ,epno: 10
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--MpREEE R,
DROP PROCEDURE regress_record;

10.5 =HHIE;]
10.5.1 EXRLEH

e

PL/SQURAFREILAB S FIR, FRATLAMZFPL/SQLA{F A& . PL/SQLERAYZEYDEN
T
o =HEERS: FHEAPL/SQLAZIMNZEE, EENIFR, IUNBEPRIFEIIIZFIREL
DECLARE
(1 %88
RN T EFPNFEREIROLIZE .
o MEZHRKIR, RELEFHEERSAT, TLAEEDECLAREXREE,
o XMTFiEIIIEFRIN, IRBEDECLARE, ASIHZTFDECLARE, BMESBET=RBANES, *
BFASHRIRER
o WITERSD: IEENSQLER, ERHNEEID . Wik,
BEGIN
o WITREID: ERIE, mlk,
EXCEPTION
o ZER
END;
/

ikl

ZIFFEPL/SQURFRSERIZELIATab, JELLAITabAJBERIERTE(Fgsq TEF “-
r” SHHUTPL/SQURETHIIR R

VaES
PL/SQUERBIIAS A T ILE:
o ESH: MBWIE, RETOR. IEXESEE10-2,

o FERF: FHMEMEFEPNFEIRE. REFRMEFRSHRESE, JAEHEFL
girfe, AUEEMERFEAT.

10.5.2 ERIR

E& (Anonymous Block ) —RAFASRERITRIR AT A EEH1THERN . ©1i)
E— 1 SEH T, HARAEEE

N

B

ERRANE LS IE10-2,
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10-2 anonymous_block::=

j—[ DECLARE ]_T.[ declaration_statements ]777

(r[BEGIN }+{ execution_statements ]—>
8

XA ETERERIEERRAN T

o ERZREFRLIEESS, LABEGINIE®IF IR, LAENDIEGEIM, LA— 1D SR,
B ‘) BREIERITE.

ikl
RERVEERR /7 ARG —T, TREEEIREEND/EME.

o FHEOBRTEEN. £E. FrEMF,
o EEAPNEZRIHITRDGRS . E—EEEEEIEREZVPE—NEG, E

:@%_/l\N U LL'IE@ o

Al
TEHIZETEANERREZR:
-
BEGIN
NULL;
END;
/
--BIEETHNAEHES:
BEGIN
dbms_output.put_line('hello world!");
END;
/
- BEERBHTNEEHS:
DECLARE
my_var VARCHAR2(30);
BEGIN

my_var :='world’;
dbms_output.put_line(‘hello'||my_var);
END;
/

10.5.3 7=

FREERURETRIFMEESRE . REFISMETRERESF. SEEEFELETETE, I
DIEEEFRRIRRE],

10.6 EXED
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10.6.1 EXNZT=

LERH

%TYPE 1%

MMAEPL/SQLAZERIER, LARIZZSENBFRIERE.

LERREEXFSNIEN0-3,

10-3 declare_variable:=

—{ variable_name }+{type ]—)
NOTNULL (=) 8

LA BB ARSI T -
e variable_name, ATER,
e type, AZERE,

o value, BIZEEAWNAE (WMRTEEMHRE, WADKEANULL) o valuetba] L

BNl

DECLARE
emp_id INTEGER := 7788; --ENXTEHIHE
BEGIN
emp_id := 5*7784; --ZEM(E
END;
/

TERAR T TISEARKR, Fo]{ER%TYPEFI%ROWTYPEEFEE—Lt 5 E X =R
WREEAREBFRNTE,

%TYPEFERATFEREENSEMTSIEE (a0, RHEFIRIEE ) HRNEE. &
INEENX—1my_nameTs, BHITEEE S5employeefIfirstnamezBYH8[E], BIfEFE

FINTFEX:
my_name employee.firsthname%TYPE

XHEENTLIEERENMFL, &k, RS HEemployee FAYfirstnamezEBIB(K
24, BER, BMEZRfirstnameERE TN, BAFTEBRXIERmy_namefdE

B,

%ROWTYPE 1%

%ROWTYPEBMEZ AT X—HIENIXLESE, BT FERTFI—1TEUE, SN
IRILECRIZER . (RUIFE—HERE, 2 EAHIENFREBMEFREE I Semployeedk
HHE. TLUBTINTFENX

my_employee employee%ROWTYPE
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B
ZCNRIIMET, FEEEPLEARBIGRIZRAI%ROWTYPER %TYPEE L . EJ9lf
RIR(NTESrsession B, EmIFMEBREMCNTZBEIZABICNAYIGRTER . Z1CN
HOIRET, SIRRZIGIIRAFE.,
(R

%%EEVEH@H%EQ%EVCEEH&EPE’\JEﬁEI‘Eﬂ‘K—’E%DEIﬁHT . ABEEREREA, T8
Mo

o TEWATEdeclareZPHFERE, BNX4RFEEIZBEGIN-ENDHR,, HREEFIHSRFHIZTTE VR
SEAEER, IEEEIENERRIERE. RRNEF.

o [E—ZEALUEARRIEREAENZX, AENEXSBRINERIEN -
o TESNERIRENHIZE, AILUERERPEEM. (EBIERRAGELIVRERFHIZ

E [e]
fl

DECLARE
emp_id INTEGER :=7788; --EMZT2FHMHE
outer_var INTEGER :=6688; --TENXZT2HMH(E
BEGIN
DECLARE
emp_id INTEGER :=7799; --ENXZE2HRE
inner_var INTEGER :=6688; --TENZEFIHE
BEGIN
dbms_output.put_line('inner emp_id ='|lemp_id); --ZRE7799
dbms_output.put_line(‘outer_var ='||outer_var); --3|BIMNBIRINZTE

END;
dbms_output.put_line('outer emp_id ='|lemp_id); --ZREJ97788
END;

/

10.6.2 IH{EIEA

B

ANl

L EMERNE XSS IE10-4,

10-4 assignment_value::=

—{ variable_name |+ =] ;]

XA EIEESTRIRRREANT -
e variable_name, ATEH,

e value, AJLARESFIAR . EvaluefIEBIEEF T Svariable_namefIERIFER
ZREIEHAIE(E

DECLARE
emp_id INTEGER := 7788;--#{&
BEGIN
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emp_id := 5;--T#{{E
emp_id = 5*7784;

}END,‘
10.6.3 AHIER

Bi
ER—ME9ELEZSWE10-5,

10-5 call_clause:=

—+{CALL |+ procedure_name '.
8

LA EEEAE RO T
e procedure_name, HTFEIIIES.
e parameter, AFEIERISH, TLURBEHEBEZ IS,

ANl

--BIEF# I Eproc_staffs

CREATE OR REPLACE PROCEDURE proc_staffs
(

section NUMBER(6),

salary_sum out NUMBER(8,2),

staffs_count out INTEGER

)

IS

BEGIN

SELECT sum(salary), count(*) INTO salary_sum, staffs_count FROM staffs where section_id = section;
END;

/

--BIEEE I Eproc_return.

CREATE OR REPLACE PROCEDURE proc_return
AS

v_num NUMBER(8,2);

v_sum INTEGER;

BEGIN

proc_staffs(30, v_sum, v_num); --iEFEIEA
dbms_output.put_line(v_sum||'#'[[v_num);
RETURN; --IR[EIEH]

END;

/

-- A REE I Eproc_return.
CALL proc_return();

--EkREFEE iR
DROP PROCEDURE proc_staffs;
DROP PROCEDURE proc_return;

--BUEBERE func_return.

CREATE OR REPLACE FUNCTION func_return returns void
language plpgsql

AS $$
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DECLARE

v_num INTEGER = 1;

BEGIN
dbms_output.put_line(v_num);
RETURN; --IR[EIEA]

END $%;

-- AR func_return
CALL func_return();
1

-- AR
DROP FUNCTION func_return;

10.7 Zh1549
10.7.1 ITEhSEIEED

NBHITNSEEES ., GaussDB(DWS)IBHFFA: {FHEEXECUTE
IMMEDIATE, OPEN FORSCIIZNEEI, BIE B SHITSELECTIER), BELES
HFRRYER . SEESEINERFFE—NEIEERTIRENAY, AJ{ERAOPEN FOR
LIS EIE .

EXECUTE IMMEDIATE
B ZEIFZNE10-6,

10-6 EXECUTE IMMEDIATE dynamic_select_clause::=
—{ EXECUTE |+ IMMEDIATE |+ dvnamic_select_string ]—>
NTD define variable

usmg clause

using_clauseFRIANELZEZE10-7,

10-7 using_clause-1

USING
+ IN

bind argument
1 ouT

LA LB AR RO T -
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e define_variable, AFIEEFHRITEIRAERNEE.
e USING IN bind_argument, FAFISEFHIERALANSSQLUENTE, BNFE

dynamic_select_stringsp727E S5 R3ER o

e USING OUT bind_argument, FIFEEFMaIASQLIREHERIZES .,
A

o THEAF, intoFlout R EERIRITEE;

o HfufFapALA “7 FiR, BEHURHF. ZHAFHE, SUSINGFIN
bind_argument——3X3 5 ;

e bind_argumentREER(E. TEHFRAN, FHEEERR. 8. HIERLBTH
EENS, BIASZEHEAbInd_argument IEIASQLIEAEBIER ISR . R
FiEd e B E RS HEEHIEEN SR RMMENTSQLET (ERTFHT
DDLIEGAY ) , BNEKEIEZEER “||” ##HEZdynamic_select_clause;

o fIFSPL/SQURAIFHIMESRISMFF, BMBES{MFREESUSINGFIRI—
bind_argumentiZ\ B XTI/ .

=~
-NahSETREE (INTO 74 ) :
DECLARE
staff_count VARCHAR2(20);
BEGIN
EXECUTE IMMEDIATE 'select count(*) from staffs'
INTO staff_count;
dbms_output.put_line(staff_count);
END;
/
I ERE (INTOFEREUSINGFaR]) :
CREATE OR REPLACE PROCEDURE dynamic_proc
AS
staff id NUMBER(6) := 200;
first_name VARCHAR2(20);
salary NUMBER(8,2);
BEGIN
EXECUTE IMMEDIATE 'select first_name, salary from staffs where staff_id = :1'
INTO first_name, salary
USING IN staff_id;
dbms_output.put_line(first_name || ' ' || salary);
END;
/
--AREFEEE
CALL dynamic_proc();
--MIBRTFiEE T
DROP PROCEDURE dynamic_proc;
OPEN FOR

HASERIEAIAT LAEROPEN FORFIFEISFHREIIT
E£20E10-8,
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10-8 open_for:=

—+{ OPEN |+ cursor_name |+ FOR |+ dvnamic_string ]—)
USING value 8
8

SRR
e cursor_name: EFJFFRUFTSE o
e dynamic_string: FNEEFER .
e USING value: fEdynamic_stringdh7E1E G fFA3{ER o
TARRYE RIE S E R o
M
DECLARE
name VARCHAR2(20);
phone_number VARCHAR2(20);

salary NUMBER(8,2);
sqlstr VARCHAR2(1024);

TYPE app_ref_cur_type IS REF CURSOR; --3E X iffHnasay
my_cur app_ref_cur_type; --EMEFEE

BEGIN
sqlstr := 'select first_name,phone_number,salary from staffs
where section_id = :1;
OPEN my_cur FOR sqlstr USING '30'; --$JFFili#hR, using 2 ali%Hd
FETCH my_cur INTO name, phone_number, salary; --KEX&E
WHILE my_cur%FOUND LOOP
dbms_output.put_line(name||'#'||phone_number||'#'||salary);
FETCH my_cur INTO name, phone_number, salary;
END LOOP;
CLOSE my_cur; --XIAii%kR
END;
/

10.7.2 Y 7ESIEEISED
V8
EXE2WE10-9,

10-9 noselect::=

—+{ EXECUTE |+ IMMEDIATE }+ dynamic_noselect_string ]—>

%-{ using_clause }7—>

using_clause FAIAYE XS WE10-10,

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 183



IR CERSS

FRisE

10 FFi#EdiE

Nl

10-10 using_clause-2

USING IN bind_argument | -
(USING J+{INJ—+{bind_ N ar—"a

LA LB AR RO T -

USING IN bind_argumentBFEEZHIEBREAMNSSQLENTE, &
dynamic_noselect_string/h{F#£ Eu#f%lﬁﬁﬁﬂ BI=ZSSQLIEHITEY,
bind_argumentiS B N AY ST . BEFERIR, bind_argumentHEER(E. A
ERFER, FRERER. 3. é‘ﬁEé‘é?&«T&}EF R, MNRFHLIES %_J_Fn
RS HUEIBEIEEIIRRADSENTSQLIED ( EWFHITDODLEDAT ) , BIKEIERE
BEER |7 #HEdynamic_select_clause, 550, SISEDRFEMESHISMAT, 1B
@ ST REESHE——bind_argumentiZ{yB——XIRi,

--BliExR

CREATE TABLE sections_t1

(
section NUMBER(4) ,
section_name VARCHAR2(30),
manager_id NUMBER(6),
place_id NUMBER(4)

)
DISTRIBUTE BY hash(manager_id);

-ERTE
DECLARE
section NUMBER(4) := 280;
section_name VARCHAR2(30) :='Info support’;
manager_id NUMBER(6) := 103;
place_id NUMBER(4) := 1400;
new_colname VARCHAR2(10) := 'sec_name';
BEGIN
-HITER
EXECUTE IMMEDIATE 'insert into sections_t1 values(:1, :2, :3, :4)'
USING section, section_name, manager_id,place_id;
-HiTEE (EELHMRT)
EXECUTE IMMEDIATE 'insert into sections_t1 values(:1, :2, :3, :1)"
USING section, section_name, manager_id;
-HUTALTERIERE (BIGRA ‘|7 HHEEIREXRMIEDDLED )
EXECUTE IMMEDIATE ‘alter table sections_t1 rename section_name to ' || new_colname;
END;
/

--EITHiE
SELECT * FROM sections_t1;

--fBRZE
DROP TABLE sections_t1;

10.7.3 Sh&SEBEESE

a7

SERFERETELERESMEOIEFEIEEOReEEm, £FH
EXECUTE IMMEDIATE---USINGIEAI/GEIN. OUTREIA . BHESE,

EEs21E10-11,

SRR 30 (2024-03-06) WIS © AT BRABRAT 184



IR CERS
FRisE

10 FFi#EdiE

ANl

10-11 call_procedure::=
—+EXECUTE }+{IMMEDIATE }+ }+{CALL }+{ procedure_name ]—>
placeholder

e
L=t

using_clause FARNE XS WE10-12,

10-12 using_clause-3

USING
» IN

{IN | ={ bind_argument
OuUT
@:

XA LB ERS R T
e CALL procedure_name, ERE#EZE.

e [:placeholder1, :placeholder2, -], FEIESH SMFIIR. GAUFIES
SHANHIER

e USING [INJOUT|IN OUT] bind_argument, BTiEEFBIEEAFHIEESHE
AYZE . bind_argumentBIRNEIHFFSRINSHANEIHFF—EL

--BIEFEZ Eproc_add,
CREATE OR REPLACE PROCEDURE proc_add
(
param1 in INTEGER,
param2 out INTEGER,
param3 in INTEGER
)
AS
BEGIN
param2:= param1 + param3;
END;
/

DECLARE
input1 INTEGER:=1;
input2 INTEGER:=2;
statement VARCHAR2(200);
param2  INTEGER;

BEGIN
--ERERES
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statement := 'call proc_add(:col_1, :col_2, :col_3)";
-HITiEE
EXECUTE IMMEDIATE statement
USING IN input1, OUT param2, IN input2;
dbms_output.put_line('result is: '||to_char(param2));
END;

/

--HIBRTFiEISFE
DROP PROCEDURE proc_add;

10.7.4 ShEEHER R

HNSERERREEENSEIPRITERR, (EREXECUTE IMMEDIATE:--USING
IEAEESIN. OUTHKIGAN . MHSE.

B
EXE2WE10-13,

10-13 call_anonymous_block::=

—{EXECUTE |+ IMMEDIATE ]—-Ch

%v[ DECLARE ]—T—[ declaration_statements ]777

Q-[:E?-:EGIN }+{ execution_statements ]—)

%—[ EXCEPTION ]—-{ exception_handling_statements h

(END J+{: (]

using_clauseFaIA9IE X2 E10-14,

10-14 using_clause-4

USING
{IN

+IN | + bind_argument
OuUT
@:

STUA_ BB EAS AR T
o [EZRIERLIESLS, LABEGINIEAIFS, LAENDIEGEM, I— 1 DSER,

e USING [INJOUT|IN OUT] bind_argument, BTiEEFBIEEAFHIEESHE
AYZEE . bind_argumentBIHNEIHFF SN SEBENEIHFF—E o
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o EZHAEimNEESEFER SRS, EXRGMUFNINHESEHNHUE
@, FESUMFRXINSHAIREFIUSINGHRSHRIRE—.
e HaIGaussDB(DWS)ERSIERIEARERZIRAT, EXCEPTIONIEAHEARZIFER
SFFEH TR S EEE,
Al

--BlIZEFfi#d F2dynamic_proc
CREATE OR REPLACE PROCEDURE dynamic_proc
AS

staff id NUMBER(6) := 200;

first_name VARCHAR2(20);

salary NUMBER(8,2);
BEGIN

-HiTESR

EXECUTE IMMEDIATE 'begin select first_name, salary into :first_name, :salary from staffs where
staff_id= :dno; end;'

USING OUT first_name, OUT salary, IN staff_id;

dbms_output.put_line(first_name|| ' ' || salary);
END;
/

- A REEEE
CALL dynamic_proc();

| GRE RS
DROP PROCEDURE dynamic_proc;

10.8 =HEER

10.8.1 iR[EEH]

GaussDB(DWS)i2HmFh A iR E1%E: RETURN ( B;RETURN NEXT ) &RETURN
QUERY, Erdr, RETURN NEXTFIRETURN QUERYRIERTHEE, FEMRFMEIE.

10.8.1.1 RETURN

N

-\
=y

Nl

REETDINE XSS WE10-15,

10-15 return_clause:=

RETURN }+(_)

XFLA_ETERRIBEREA T -
ARSI NI R R EUR OIS ERE .

--BIEEEfE L FEproc_staffs

CREATE OR REPLACE PROCEDURE proc_staffs
(

section NUMBER(6),

salary_sum out NUMBER(8,2),
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staffs_count out INTEGER

)

IS

BEGIN

SELECT sum(salary), count(*) INTO salary_sum, staffs_count FROM staffs where section_id = section;
END;

/

--BIZEFEEFEproc_return.

CREATE OR REPLACE PROCEDURE proc_return
AS

v_num NUMBER(8,2);

v_sum INTEGER;

BEGIN

proc_staffs(30, v_sum, v_num); --iEREQ
dbms_output.put_line(v_sum||'#'[[v_num);
RETURN; --IR[EIEA]

END;

/

--ARE#E FEproc_return.
CALL proc_return();

--iElRTEiEE R
DROP PROCEDURE proc_staffs;
DROP PROCEDURE proc_return;

--BUEBEREfunc_return.

CREATE OR REPLACE FUNCTION func_return returns void
language plpgsql

AS $$

DECLARE

v_num INTEGER = 1;

BEGIN

dbms_output.put_line(v_num);

RETURN; --IREIET

END $%;

-- AR func_return
CALL func_return();
1

-- AR
DROP FUNCTION func_return;

10.8.1.2 RETURN NEXT Az RETURN QUERY

B
Bl ERERT R E 5 EIRE{ESETOF datatype,

return_next_clause::=

—»[ RETURM NEXT ]—b[ EXpression ]—DE]

return_query_clause:=

—F[ RETURM QIUERY ]"[ query ]‘B

LA EIERRIRRREAOT |

/
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YEBRFORE—MNESRT, ERRETURN NEXTEZRETURN QUERY@‘EREEEN
#R, REHRERITREN T —FKET ., MEERLZAIRETURN NEXTE{,RETURN
QUERYESSHIIT, EREFLESNER, REWITREE—RIREIFIGER.

RETURN NEXTRIFEFHrE2IE S&UEREL,

RETURN QUERYE—FZ5{ARETURN QUERY EXECUTE, JSEIAAILAUEGINEhAEIA,
BT USINGRIEITHASE

Nl

CREATE TABLE t1(a int);
INSERT INTO t1 VALUES(1),(10);

--RETURN NEXT
CREATE OR REPLACE FUNCTION fun_for_return_next() RETURNS SETOF t1 AS $$
DECLARE
r t1%ROWTYPE;
BEGIN
FOR r IN select * from t1
LOOP
RETURN NEXT r;
END LOOP;
RETURN;
END;
$$ LANGUAGE PLPGSQL;
call fun_for_return_next();
a
1
10
(2 rows)

-- RETURN QUERY
CREATE OR REPLACE FUNCTION fun_for_return_query() RETURNS SETOF t1 AS $$
DECLARE
r t1%ROWTYPE;
BEGIN
RETURN QUERY select * from t1;
END;
$3$
language plpgsql;
call fun_for_return_next();
a

1
10
(2 rows)

10.8.2 Z(HET

FHEONER(FARYIMSHaE EFORERECHTENRY, RIBFIEERNT
HENATIRIF o

GaussDB(DWS) B B IHIIF:
e IF_THEN

10-16 IF_THEN::=

boolean_expression -+ THEN ]—)
Q-[ statements |-+ END B8
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IF_THENIEE2IFNREE . INRFHENE, statementsiSHHIT. BN, B
ZRRTIIEREZIF THENIBGHITEE,

BN

IF v_user_id <> 0 THEN
UPDATE users SET email = v_email WHERE user_id = v_user_id;
END IF;

e |[F_THEN_ELSE

&l 10-17 IF_THEN_ELSE:=

boolean_expression -+ THEN ]—>
(r[ statements |-+ ELSE |+ statements -+ END ;]

IF_THEN_ELSEIEA)IEIN T ELSERYD Y2, BJLARBEESMAABRAIRHERITENED .

Bl

IF parentid IS NULL OR parentid ="
THEN
RETURN;
ELSE
hp_true_filename(parentid);--FREBE#EIE
END IF;

e IF_THEN_ELSE IF
IRERAILARE, SREHTVANT:

IF sex ='m' THEN
pretty_sex := 'man’;

ELSE
IF sex = 'f' THEN
pretty_sex := 'woman’;
END IF;
END IF;

XIS R E— N FEARIELSESR D E T B— NFEG ., R ERSE
MRERIF—END IFiEG, BIMEFE—END IRETLERRIF-ELSE, INRE
ZAN%IR, B]fEHIF_THEN_ELSIF_ELSEFR .

e |F_THEN_ELSIF_ELSE

10-18 IF_THEN_ELSIF_ELSE::=

boolean_expression |+ THEN |+ statements ]—>

{
<—[ statements #— THEN }+{ boolean_expression | ELSIF ]-—> ]
%-[ELSE j+{statement }—+{END )

BNl

IF number_tmp = 0 THEN
result := 'zero';

ELSIF number_tmp > 0 THEN
result := 'positive';

ELSIF number_tmp < 0 THEN
result := 'negative’;
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ELSE
result := 'NULL";
END IF;
o |F_ THEN_ELSEIF_ELSE
ELSEIFRELSIFRYBIZ .
o= N
CREATE OR REPLACE PROCEDURE proc_control_structure(i in integer)
AS
BEGIN
IFi>0 THEN
raise info 'i:% is greater than 0. ',j;
ELSIF i < 0 THEN
raise info 'i:% is smaller than 0. ',i;
ELSE
raise info 'i:% is equal to 0. ',i;
END IF;
RETURN;
END;
/
CALL proc_control_structure(3);
--MiprEFfEE T
DROP PROCEDURE proc_control_structure;
/) =
10.8.3 fEHRIER]
Pax ~:
(%8 LOOP &
BixE
10-19 loop::=
—[LOOP |-+ statements |-+ END }+{LOOP |+{: }»
=~
CREATE OR REPLACE PROCEDURE proc_loop(i in integer, count out integer)
AS
BEGIN
count:=0;
LOOP
IF count > i THEN
raise info 'count is %. ', count;
EXIT;
ELSE
count:=count+1;
END IF;
END LOOP;
END;
/
CALL proc_loop(10,5);
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ikl

IZIERDREBLESEXITER, BUERATEE .

WHILE_LOOP i&f)
EEE

10-20 while_loop::=

—+{ WHILE }+ condition }-+{LOOP ]—>

(END }+{TOOP +{1}»

REZMXREANE, WHILEEAHSANENE—RINET LHTRER, E8XEN
TBEIMARIRHEE TSR FIRR o

Nl

CREATE TABLE integertable(c1 integer) DISTRIBUTE BY hash(c1);
CREATE OR REPLACE PROCEDURE proc_while_loop(maxval in integer)
AS
DECLARE
iint:=1;
BEGIN
WHILE i < maxval LOOP
INSERT INTO integertable VALUES(i);
i:=i+1;
END LOOP;
END;
/

AR
CALL proc_while_loop(10);

--MIBRFiEE 2 R
DROP PROCEDURE proc_while_loop;
DROP TABLE integertable;

FOR_LOOP ( integer £ ) i56
iE%E
10-21 for_loop::=
—+{FOR |+ name REVERSE }—+{Tower_bound ]——E]j
(-[ upper_bound ]—Y{BY]—P{ step ]7>[LDDP F+{ staements ]—)
(END }+{(TOOP }+{2}»
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(AR

o TEnameSBHENENX NintegerdEBIH H REIENRERFE . T=namefFlower_boundil
upper_boundZd],

o L{HEFIREVERSEX{EZFAT, lower_bound®iAFEZETFupper_bound, BNUEIRMERSHIN
7o

Nl

--MOZI5#1TIEIR
CREATE OR REPLACE PROCEDURE proc_for_loop()
AS
BEGIN
FOR I IN 0.5 LOOP
DBMS_OUTPUT.PUT_LINE('It is '|[to_char(l) || ' time;") ;
END LOOP;
END;
/

- AR
CALL proc_for_loop();

MR EiE 2
DROP PROCEDURE proc_for_loop;

FOR_LOOP &EiffiEf]

iE%E

10-22 for_loop_query:=

—+{FOR |+ target query -+ LOOP ]—>

C(END }-+{TOOP J+{1}»

AR

TEtarget2BEHMEN, R queryIEIERNER—, HERAEERHDEY . target
HEERZqueryRIEIER

]l

- EREHETSESR
CREATE OR REPLACE PROCEDURE proc_for_loop_query()
AS
record VARCHAR2(50);
BEGIN
FOR record IN SELECT spcname FROM pg_tablespace LOOP
dbms_output.put_line(record);
END LOOP;
END;
/

--EFEREL
CALL proc_for_loop_query();
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bR 2
DROP PROCEDURE proc_for_loop_query;

FORALL tEEFET

&=

10-23 forall::=
—{FORALL ]—-{indexREVERSE ]7->[luw_baund ]—)
Q-E]——[ upper_bound -+ DML ]—@b

(AR

TEindexaBEIEN NintegerzkBIFF H RELIEIREFE., indexBIEUETTFlow_boundFN
upper_boundzZjdl,

]l

CREATE TABLE hdfs_t1 (
title NUMBER(6),
did VARCHAR2(20),
data_peroid VARCHAR2(25),
kind VARCHAR2(25),
interval VARCHAR2(20),
time DATE,
isModified VARCHAR2(10)

)
DISTRIBUTE BY hash(did);

INSERT INTO hdfs_t1 VALUES( 8, 'Donald', 'OConnell', 'DOCONNEL', '650.507.9833', to_date('21-06-1999',
'dd-mm-yyyy'), 'SH_CLERK" );

CREATE OR REPLACE PROCEDURE proc_forall()
AS
BEGIN
FORALL i IN 100..120
insert into hdfs_t1(title) values(i);
END;
/

- BARERE
CALL proc_forall();

--BEiRFEEEIERS
SELECT * FROM hdfs_t1 WHERE title BETWEEN 100 AND 120;

BRI FERNZR
DROP PROCEDURE proc_forall;
DROP TABLE hdfs_t1;

10.8.4 5%1EG]

DXIETRNEERE

W

WE0-24,
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10-24 case_when::=

CASE case_expression ]7—>[‘iﬁ»"HEN F+ when_expression ]_j

(v[ THEN statement when_clause

' statement l END }-+{CASE p+{: }»
)

when_clauseFag9iE£E & E10-25,

10-25 when_clause::=

—+{ WHEN |+ when_expression -+ THEN
-I‘

SHLRAR:

e case_expression: TEIHFIAI,

e when_expression: EEEZHRER.
e statement: HITIEA,

Al
CREATE OR REPLACE PROCEDURE proc_case_branch(pi_result in integer, pi_return out integer)

AS
BEGIN
CASE pi_result
WHEN 1 THEN
pi_return :=111;
WHEN 2 THEN
pi_return = 222;
WHEN 3 THEN
pi_return := 333;
WHEN 6 THEN
pi_return = 444;
WHEN 7 THEN
pi_return := 555;
WHEN 8 THEN
pi_return = 666;
WHEN 9 THEN
pi_return = 777;
WHEN 10 THEN
pi_return := 888;
ELSE
pi_return := 999;
END CASE;
raise info 'pi_return : %',pi_return ;
END;
/

CALL proc_case_branch(3,0);
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--HIpRTFiEIS T
DROP PROCEDURE proc_case_branch;

10.8.5 SSiEF]

AL
Iai

7EPL/SQLIERH, ATLAFNULLEGRHEE “ ARMETEE" , B4 F— a0
5, JUERLEGTEEEN, REFRIAEN,

SIEAONAEENT:
DECLARE
BEGIN

IF v_num IS NULL THEN
NULL; -- FREAEBEHTHE.
END IF;
END;
/

10.8.6 THIRIHIKIET

ERERY, MPL/SQUESHUT O TR EHIRIBESINT, HERENESHAE
R, BILAA—MEBEXCEPTIONFAHIBEGINBIBIREEIRF EMNPIRE . HiEZ2R1F
BRIBEGINSRIBZHI— M FE:
[<<labelt>>]
[DECLARE
declarations)
BEGIN
statements
EXCEPTION
WHEN condition [OR condition ...] THEN
handler_statements
[WHEN condition [OR condition ..] THEN
handler_statements

]
END;

WMREBEREER, XM REBRMHNITIIEIEE, AREKIENDZEHNT
—MEA, (ERNREHTIEaRIEET —NMEIR, WXMEAB2RIR, RE
ZEFIEXCEPTIONSIER S LACEIRAIE— 1R . BIFIITES, WHATIIMAY
handler_statements, PAFHREZIENDZ G T—MER . MNRITEXEILE, M@
ESZHINERSEIR, FIIZBEXCEPTIONFA—##,
Rz IR AT LA — N B EIRFIEXCEPTIONIE L, tNERSEaEM, NiEHTEH
BRERL TR,

conditionf9BZ FEESQLIR IR RS IRBBAYER(E . 1FHRAIREROTHERSILED
F2 T QUERY_CANCELEDZAMUFRBEIRSEE

WNREIEFAIhandler_statementsEBAE T HiEIR, NABEHIXNEXCEPTIONFEIH
X, MeERSESHIIERSEIR. —IMNERIEXCEPTIONFIHLUFEIRE -

INR—MEIRMEXCEPTIONSHIR, PL/SQLERHMAISHZEFRIFHRIRAERAIRE, (B
EFBRIZRPEENEEEFRPRSERER

o~

CREATE TABLE mytab(id INT,firstname VARCHAR(20),lasthame VARCHAR(20)) DISTRIBUTE BY hash(id);
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INSERT INTO mytab(firstname, lastname) VALUES('Tom', 'Jones');

CREATE FUNCTION fun_exp() RETURNS INT
AS $$
DECLARE
X INT :=0;
y INT;
BEGIN
UPDATE mytab SET firstname = 'Joe' WHERE lastname = 'Jones’;
X=x+1
y=x/0;
EXCEPTION
WHEN division_by_zero THEN
RAISE NOTICE 'caught division_by_zero';
RETURN x;
END;$$
LANGUAGE plpgsql;

CALL fun_exp();
NOTICE: caught division_by_zero
fun_exp

SELECT * FROM mytab;
id | firstname | lastname

o Theoomocees
| Tom | Jones
(1 row)

DROP FUNCTION fun_exp();
DROP TABLE mytab;

LindIEhASYRBEO ST, 28— Ndivision_by_zerofZiR5Ml, X MEIRIGH
EXCEPTIONFA)i5k . MERETURNIEGAEIREINHEISESXIEEE.

(AR

HEANFIEE—1ME S EXCEPTIONFARIRELL AE SRHIRFFHE KIS . Eitb, AOERIAIHEAR
ZE(HAEXCEPTION,

ETIZSRF, TEERGIERE, BIOFRERERR: TtiE. NEKES RZIFHEIES
ST REFBRELAR COPY FROMIBFRIFEES BinRAIRENFA—EIERIIRE .

7~f5l : UPDATE/INSERTE:E
XM FIRIE RS ELIERENITIE ZHAIUPDATEDINSERT

CREATE TABLE db (a INT, b TEXT);

CREATE FUNCTION merge_db(key INT, data TEXT) RETURNS VOID AS
$$
BEGIN

LOOP

--BIREH Eiffkey
UPDATE db SET b = data WHERE a = key;
IF found THEN
RETURN;
END IF;
-AFE, FrAZEREAkey, IREMARENERAKey, AT8EERIKE—keykK,
BEGIN
INSERT INTO db(a,b) VALUES (key, data);
RETURN;
EXCEPTION WHEN unique_violation THEN
AR, FEER=SXEXEF.
END;
END LOOP;
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END;
$$
LANGUAGE plpgsql;

SELECT merge_db(1, 'david');
SELECT merge_db(1, 'dennis');

--HIFRFUNCTIONFOTABLE
DROP FUNCTION merge_db;
DROP TABLE db ;

10.8.7 GOTO iEH)
GOTOIEAIRILASLIIM GOTO EEI BRI LEMBEE . GOTOIBOSXNZEAR
WiTiBiE, EUAZIESEFER, &t LAERAEXCEPTIONA B SKIZE . BT
GOTOIEARY, BirLabelREH—RY.

a7

label declaration ::=

e lab=|_name @

goto statement ::=

— GOTO e{:label_name)ao

Al
CREATE OR REPLACE PROCEDURE GOTO_test()
AS
DECLARE
vl int;
BEGIN
vl =0;
LOOP
EXIT WHEN v1 > 100;
vl =vl + 2;
if v1 > 25 THEN
GOTO posT;
END IF;
END LOOP;
<<pos1>>
vl :=v1 +10;
raise info 'v1 is %. ', v1;
END;
/

call GOTO_test();
DROP PROCEDURE GOTO_test();

PR&IIA=
GOTOfERHLAFIRFIAR

o AIFBEZMERMGOTO labelsBifAR, TieREER— blockH,
BEGIN
GOTO pos1;
<<pos1>>
SELECT * FROM ...
<<pos1>>
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UPDATE t1 SET ...
END;

o  AXHFFGOTOHKELEIIFEA . CASEIEA. LOOPEAH,
BEGIN
GOTO posT;
IF valid THEN
<<pos1>>
SELECT * FROM ...
END IF;
END;

o  FXFFGOTOIEAN—NIFFRMERIS—NFFE, StM—1CASEIEARY

WHENFAIBHEEI S — T WHENF4)
BEGIN
IF valid THEN
GOTO posT;
SELECT * FROM ...
ELSE
<<pos1>>
UPDATE t1 SET ...
END IF;
END;

o RXHEFMIMNEBRBkAEEIAERAYBEGIN-ENDIR
BEGIN
GOTO pos1;
BEGIN
<<pos1>>
UPDATE t1 SET ...
END;
END;

o AXISMNEELIEES BELEIZHBIRIBEGIN-ENDIR, {EnTLABKEEEI EEBEGIN-
ENDiR,
BEGIN
<<pos1>>
UPDATE t1 SET ...
EXCEPTION
WHEN condition THEN
GOTO pos1;
END;

o WRMNGOTOEI— M AREEHTETNIE, FERMNULLIER,
DECLARE
done BOOLEAN;
BEGIN
FOR i IN 1..50 LOOP
IF done THEN
GOTO end_loop;
END IF;
<<end_loop>> -- not allowed unless an executable statement follows
NULL; -- add NULL statement to avoid error
END LOOP; -- raises an error without the previous NULL
END;
/

10.9 EfthiET

10.9.1 $iHER{F

GaussDB(DWS)2fft T SFhiUE U A TizRIxd R P EErIF &in1E . XEARTCRTLAA
EMVCC ( BIRAFEIES ) TRGEHIETHIGS . FF, KSH
GaussDB(DWS)ap < BatiENa SR8, LMRIERS |IBRREGSHIITERER RS
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A—FAFRB L URMIPREE (220, thal, EFAEEMARRIFRIRE, ALTER
TABLERFREMER—1 R EHATRY,

10.9.2 iiFtriR(F

GaussDB(DWS)FiistR (cursor ) RRFNAPTFIRN— MRS TX, FHRESQLE
ARRITER . BNFRREE—INEF. BPELIASQLEDZE—MFRikELS
R, HIRAETE, KXHFIESH—SLIE.

ERHIREEEEITNENX « FTFF. TKEFIXE o

SRR RO S% BT,
10.10 ;5FFR

10.10.1 FFFntitiA

ATIBSQLIER), FESEHEST—RAFXERFT L TNEKER, HrEiER
ETFXXIGRIDMmEETT . [BEhirtr, FESRETLIAZRS L P XIHAIEN .

A

St ERFEEIERVRENERY, MNRERIDBCRAMBIZFMEERE, REAVFAFSAE]
H

HEFRHER 9 A BRI R . I FABRISQLIED, isriERBERAE,
HFMEE1ESNFE10-2,

£ 10-2 FFrERBR

SQLiEf] pisZa
EEEES PezCRY
ERERTHNEITED PezCAYEL E AT
EREZITNETESY EXH

10.10.2 %R
S rEERTFEEEGEANGIE, THESBERENZZICEZIER.

REEEPTR
E0ARGIETE < PL/SQLEE
$TE1 ENEBSHR: MREEN—NIHFE, IURSEEXNNAYSELECTIED
ENESIFIEEE, B2IEN0-26,
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SER2

10-26 static_cursor_define::=

—+{ CURSOR -+ cursor_name

select statement ]—-@-»
FOR

SRR
e cursor_name: ENMHINFITRE .
e parameter: RS, REENWMASE, HERXA:

parameter_name datatype

e select statement: &EHifiEf,
(0 %8
BIERTITRINARRE, RSB nZisrea LA FLIRIRIN S S EEIET.

EMNSIFER: farefiittr, TLUBT—HEFSHSQUERDISAIF T FFifR. BENX
refiftREEY, RBETEMXIZFREEANIFIiEE, TFIFiFRETEIZOPEN FORENZSSP
ESELECTiEH],

EX NS RENEXE, 52 E10-27F0E10-28,

10-27 cursor_typename::=

—+{TYPE }+ decl_tvpename }+IS }+{REF -+ CURSOR }+

GaussDB(DWS)xz#sys_refcursoralZifFinass, R FMEIEn LABE
sys_refcursorSEENSUEHFFIRERES, REBAILUBEIREsys_refcursorskik[a]
THRERESR

10-28 dynamic_cursor_define::=

—{ cursor_name |+ decl typename ]—-E]—v

FIFeeSisR: MEaN TR ASELECTIES, BEHEOEEMALIEX, #8
EHHEM TEXRVERE, MRHTERES . MRHFEISETHHEAEFOR UPDATE
IR, OPENIERIRISHIERIEERPIIFATERESTINAYENET .

HFESERINEEE, B2 HE10-29,

10-29 open_static_cursor::=

—+{OPEN }+{ cursor_name .' 8
8
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$IR3

FIFabSFR: AJLABISOPEN FORIEQIFT AR, ahS48ESQLIED.
FIFSRaEEE, B2 E10-30,

10-30 open_dynamic_cursor::=

—+{ OPEN |+ cursor_name |+ FOR ]—>
(r[ select_statment USING '. ;]
8

PL/SQLIZF A BEFIOPENIEOE S T HF—NFTR.
IREVIHREUE: KERERESTIIEIRT, AEENHTETEF,
IREUFRERANEIEE, 52 WE10-31,

10-31 fetch_cursor:=

—+{ FETCH }+{ cursor_name }+INTO ]—>
8

[ e
L]

SHZICFEITAE

MedhiE, BRIEIESFIRBICR.

XiAitn: SIRBFGIBSIrERESHIRR, NMRRXA R, LBRBIZRT
AANRARR, FHEZFRRITFXIERTN, FaEBERFETCHIEMIRERE L
&, XABRIIFRILUEROPENIERERFIF .

KiAishrhOEEE, 152 UE10-32,

10-32 close_cursor::=

—+{CLOSE }+{ cursor_name |+ }»

R

R BB TR EERIZSE T RRIEFIIRS . Hiz/TDMUESRT, PL/SQLITF
— P RERRHLIBER, HRREPEIERIAETIN— X, FREET
DMLUEGIRTH, TExE. EXFtEES:

o %FOUNDM/REEM: Hmb—/KiECRATRINRE], MENTRUE,

e %NOTFOUNDF/REEM: S5%FOUNDER

e %ISOPENTR/REVEM: HifrSITFRNREITRUE,
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e %ROWCOUNTHUEEZE!: IREIEMNIFFRHIZEEHICFEE .

RS HEERLE.
CREATE OR REPLACE PROCEDURE cursor_proc1()
AS
DECLARE
DEPT_NAME VARCHAR(100);
DEPT_LOC NUMBER(4);
--RE SRR
CURSOR C1 IS
SELECT section_name, place_id FROM sections WHERE section_id <= 50;
CURSOR C2(sect_id INTEGER) IS
SELECT section_name, place_id FROM sections WHERE section_id <= sect_id;
TYPE CURSOR_TYPE IS REF CURSOR;
C3 CURSOR_TYPE;
SQL_STR VARCHAR(100);
BEGIN
OPEN C1;--¥TFFisR
LOOP
- B REE
FETCH C1 INTO DEPT_NAME, DEPT_LOC;
EXIT WHEN C1%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(DEPT_NAME||'---'||DEPT_LOC);
END LOOP;
CLOSE C1;--X iR

OPEN C2(10);
LOOP
FETCH C2 INTO DEPT_NAME, DEPT_LOG;
EXIT WHEN C2%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(DEPT_NAME||'---'||DEPT_LOC);
END LOOP;
CLOSE C2;

SQL_STR :='SELECT section_name, place_id FROM sections WHERE section_id <= :DEPT_NO;';
OPEN C3 FOR SQL_STR USING 50;
LOOP
FETCH C3 INTO DEPT_NAME, DEPT_LOC;
EXIT WHEN C3%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(DEPT_NAME||'---'||DEPT_LOC);
END LOOP;
CLOSE C3;
END;
/

CALL cursor_proc1();

DROP PROCEDURE cursor_procT;
-4 T &{ETF 3000092 THEIN T #5500,
CREATE TABLE staffs_t1 AS TABLE staffs;

CREATE OR REPLACE PROCEDURE cursor_proc2()
AS
DECLARE
V_EMPNO NUMBER(6);
V_SAL NUMBER(8,2);
CURSOR C IS SELECT staff_id, salary FROM staffs_t1;
BEGIN
OPEN C;
LOOP
FETCH C INTO V_EMPNO, V_SAL;
EXIT WHEN C%NOTFOUND;
IF V_SAL<=3000 THEN
UPDATE staffs_t1 SET salary =salary + 500 WHERE staff_id = V_EMPNO;
END IF;
END LOOP;
CLOSE C;

SASRRZS 30 (2024-03-06) WRINFTE © AR ERABIRAE

203



IR CERSS
FRigE

10 FFi#EdiE

END;
/

CALL cursor_proc2();

--HIpRTFiEISFE

DROP PROCEDURE cursor_proc2;

DROP TABLE staffs_t1;

--SYS_REFCURSORZEUHFRESHL

CREATE OR REPLACE PROCEDURE proc_sys_ref(O OUT SYS_REFCURSOR)
IS

C1 SYS_REFCURSOR;

BEGIN

OPEN C1 FOR SELECT section_ID FROM sections ORDER BY section_ID;
O :=C1;

END;

/

DECLARE

C1 SYS_REFCURSOR;

TEMP NUMBER(4);

BEGIN

proc_sys_ref(C1);

LOOP
FETCH C1 INTO TEMP;
DBMS_OUTPUT.PUT_LINE(C1%ROWCOUNT);
EXIT WHEN C1%NOTFOUND;

END LOOP;

END;

/

--MIpRTFiEISFE
DROP PROCEDURE proc_sys_ref;

10.10.3 [S=iFhR

=
=

MFIEEIED, Mg, MERRIE, NBRFEDMAXEIRERE FIrHCIER
Il;l;lz, [‘%‘%Eﬁgéﬁﬁ%é\@”@ﬂ'ﬂiﬁﬁﬁm%B%iﬁiﬁ%ﬁ, PR EFHASQL, XZ2H
E23 I'_ES{ Yo

MFIRUlARAURE, WX FI7F. BUENRKARE, MARFKENTHN, TH
RPETAE . ARREETRIVFATAEXENL, KemiENAYRE. ERFR
E]’\JI1_’EIZ$;P, PTF AR R ST IBR—5RSQUEAMBEERIEIE, SAEFPEENX
HRFARTLX o

WBUBAA: SQL%
MARIY:

INSERT, UPDATE, DROP, SELECTiEQHAARBHETE M AT

fRzUhFrRE I

e SQL%FOUND#/REEM: HUFE—NIETCRATINEE, NMEATRUE,
e SQL%NOTFOUND#/REEM: 5%FOUNDIER .

e SQL%ROWCOUNTHUYEE!EM: IR[EIEMNIHRFIEESICRE

e  SQL%ISOPENF/REE: BUESREFALSE, SQLIEAIHITEEZRIXAIRTUNE
txo
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--MIBREMPRFEZBIINFFBERT, MNRZEPIIFERERT, UEDEPTERFMIERZERI T,
CREATE TABLE staffs_t1 AS TABLE staffs;
CREATE TABLE sections_t1 AS TABLE sections;

CREATE OR REPLACE PROCEDURE proc_cursor3()
AS
DECLARE
V_DEPTNO NUMBER(4) := 100;
BEGIN
DELETE FROM staffs WHERE section_ID = V_DEPTNO;
- IRIE RS — S IR
IF SQL%NOTFOUND THEN
DELETE FROM sections_t1 WHERE section_ID = V_DEPTNO;
END IF;
END;
/

CALL proc_cursor3();

--MIBRTFiES FERIRRT R

DROP PROCEDURE proc_cursor3;
DROP TABLE staffs_t1;

DROP TABLE sections_t1;

10.10.4 tR1EA

~,

Ay
=y

pE=E AN

ANl

TFFRMEWHILEEE) . LOOPIETHHYERTRIANMER, —RXIMETEEEER
OPEN. FETCHFICLOSEiE®, FTEHIENBAII—FMERAREEXLIR(E, LB
BIRRYIRIE, XMERAXERTEHSHHRRIENR, FERITERSIFTIIN N SR,

FOR ASTEIRRYIIEZIEZE WEI10-33,

10-33 FOR_AS_loop::=

—+{FOR }+ loop_name select_statement |+ LOOP ]—)
statement END LOOP }+{:}»

o  FREEZBEIMETHIERRIRHETEIIRE.

o FEloop_name=HENEX BREMBEIRFERL, KB Fselect_statementfI&if
FERZER—H, loop_nameRIEEFIEselect_statementlIEIBLER

o HEFHIEMEA%FOUND. %NOTFOUND. %ROWCOUNT#EGaussDB(DWS) iz
EERihaR— " NEHTE, ESTNERRAZIFSNIIFRRITAE,

BEGIN
FOR ROW_TRANS IN
SELECT first_name FROM staffs
LOOP
DBMS_OUTPUT.PUT_LINE (ROW_TRANS first_name );
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END LOOP;
END;
/

-BIEx

CREATE TABLE integerTable1( A INTEGER) DISTRIBUTE BY hash(A);
CREATE TABLE integerTable2( B INTEGER) DISTRIBUTE BY hash(B);
INSERT INTO integerTable2 VALUES(2);

- B E R E AR E
DECLARE
CURSOR C1 IS SELECT A FROM integerTable1;--E=BEiR
CURSOR C2 IS SELECT B FROM integerTable2;
PI_A INTEGER;
PI_B INTEGER;
BEGIN
OPEN C1;--¥TFFiiFhR
OPEN C2;
FETCH C1 INTO PI_A; ---- C1%FOUND %0 C2%FOUND {&J9 FALSE
FETCH C2 INTO PI_B; ---- C1%FOUND #1 C2%FOUND HY{&&85 TRUE
--FIRFRE RIS
IF C1%FOUND THEN
IF C2%FOUND THEN
DBMS_OUTPUT.PUT_LINE('Dual cursor share paremeter.');
END IF;
END IF;
CLOSE C1;--KFibshr
CLOSE C2;
END;
/

--MIBRIGAT 2R
DROP TABLE integerTable1;
DROP TABLE integerTable2;

10.11 S48

10.11.1 DBMS_LOB

SR INEEEDBMS_LOBIFRIFAE1IZ1E2 WFE10-3,

% 10-3 DBMS_LOB

BEOS|WR )%

DBMS _LOB.GETLENGTH FENFHREEEAILOBE BTSN E .,

DBMS_LOB.OPEN FTHA— LOBIR[E]— LOBRYFEIATT -

DBMS_LOB.READ RIEIE BRI E M iA B RS 1ZENLOBRSHI—ER
SZIBUFFERZEHIX

DBMS_LOB.WRITE RiEEEEMERVERBIEBBUFFERBFABTEA
ZLOBH,

DBMS_LOB.WRITEAPPEN | tRIBIEEI<EIEBUFFERFIIAE NZILOBHIESR,

D
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EORR

%

DBMS_LOB.COPY

RIEIEERENEIRUERBISBLOBREE AR
—/“BLOBH,

DBMS_LOB.ERASE

RIEEE RENEIRM ERZMIFRBLOBFRINS .

DBMS_LOB.CLOSE

KA BEFTFHILOBHERTT o

DBMS_LOB.INSTR

RE— N ZEEEELOBREN X HIAIIE .

DBMS_LOB.COMPARE

ELER AN LOBE & RN LOBRYE—ER D -

DBMS_LOB.SUBSTR

FATIZE—LOBRYF &R, IREIZEVRIF TS EEE
FATE.

DBMS_LOB.TRIM

BT EMEEKENLOB, HITREIELOBRIIKER
BAnewlens2HIEENKE.

DBMS_LOB.CREATETEMP
ORARY

BlEE—NIEETAIBLOBELE CLOB,

DBMS_LOB.APPEND

KIRLOBRIREHHEEZIBAILOBH,

e DBMS_LOB.GETLENGTH

FETFEGETLENGTHIRENFHR [EIHE EAILOBE RN KA E o
DBMS_LOB.GETLENGTHEREEE A :

DBMS_LOB.GETLENGTH (
lob_loc IN BLOB)
RETURN INTEGER;

DBMS_LOB.GETLENGTH (
lob_loc IN CLOB)
RETURN INTEGER;

% 10-4 DBMS_LOB.GETLENGTH #Z[0&%i5i0H

e R
lob_loc FIREVKERIIEERILOBEEIAIRIR

e DBMS_LOB.OPEN

FETIEFTF—1LOB, FHiREI—LOBHAT, ZITRELEIREN, (NATF3HE

=
o

DBMS_LOB.OPENEREEE

DBMS_LOB.LOB (
lob_loc INOUT BLOB,

open_mode IN BINARY_INTEGER);

DBMS_LOB.LOB (
lob_loc INOUT CLOB,

open_mode IN BINARY_INTEGER);

5
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% 10-5 DBMS_LOB.OPEN 1Z[0£ %015 A8

28 ik

lob_loc HWITFFE9— 1 BLOBE Z CLOBIEIR S o

open_mode IN | FTFFR91ER, BEiSZ#EFDBMS_LOB.LOB_READWRITE
BINARY_INTEG

ER

DBMS_LOB.READ

FiEIIFZREADIRIEI S E K E Nt in (U & (RSB LOBM B —3F 5 EIBUFFEREE

X,
DBMS_LOB.READRRFIREEL ST :
DBMS_LOB.READ (

lob_loc IN BLOB,
amount IN INTEGER,
offset IN INTEGER,
buffer ouT RAW);
DBMS_LOB.READ (

lob_loc IN CLOB,
amount IN OUT INTEGER,
offset IN INTEGER,
buffer OUT VARCHAR2);

%% 10-6 DBMS_LOB.READ 1Z[&#1xA8

28 yLalifz
lob_loc FAZ NS ERILOBZERIRIITS
amount EAKE,

ez

invalid, or out of range.”

WMBFEANKE R, 2WEEIRIZTR “ERROR: argument 2 is null,

BEIVENFTE) .

offset HEEMLOBREAIM- MU EFIAEEAYRTE ( RIAEXILOBMA

buffer IZENLOBABEFHAIBIRETX

DBMS_LOB.WRITE

FETFEWRITERE IS E KE MR ERPISBUFFERFRBSEAEILOBEE

S
DBMS_LOB.WRITEREIRELJ:

DBMS_LOB.WRITE (

lob_loc INOUT BLOB,
amount IN INTEGER,
offset IN INTEGER,
buffer IN RAW);

DBMS_LOB.WRITE (
lob_loc INOUT  CLOB,

amount IN INTEGER,
offset IN INTEGER,
buffer IN VARCHAR2);
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% 10-7 DBMS_LOB.WRITE #Z[&#xA8

2 izl:lz
lob_loc EHEBEANHIEERILOBXEBIRIITSR .
amount EANKE.

il

WRBAKENFIHEAKEXATHEANRSKE, WkE.

BEIBVENFTE) -
152RA

offset EEMLOBRBERIMMIEFIRE AR ( RIFEXILOBMA

MRmEENTF1HREEATLOBEEEAKE, MRS,

buffer FEANBARS.

DBMS_LOB.WRITEAPPEND

FEdFEWRITEAPPEN DIRIBIE E X ESBUFFERPABE A\EILOBHIEES,

DBMS_LOB.WRITEAPPENDR GRSy :

DBMS_LOB.WRITEAPPEND (
lob_loc INOUT BLOB,
amount IN INTEGER,
buffer IN RAW);

DBMS_LOB.WRITEAPPEND (
lob_loc INOUT CLOB,
amount IN INTEGER,
buffer IN VARCHAR?2);

% 10-8 DBMS_LOB.WRITEAPPEND #z[1& %4188

2 L)z
lob_loc EHEBEANHIEERLOBZEBIRIITSR .
amount EANKE.
izl
MNESAKENFIHZBEAKEXTFEEANNIARATKE, MIRE.
buffer FEANNHRS,

DBMS_LOB.COPY
FiEdEECOPYIRIEIEE RE R ERZISBLOBAEEN

DBMS_LOB.COPYEREREL /5

DBMS_LOB.COPY (
dest_lob IN OUT BLOB,

src_lob IN BLOB,

amount IN INTEGER,

dest_offset IN INTEGER DEFAULT 1,
src_offset IN INTEGER DEFAULT 1);

|55—1"BLOBH,
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% 10-9 DBMS_LOB.COPY 1EZ[O02#5xAH

24

il

dest_lob

FHERIBLOBEEINISR

src_lob

FE B AYBLOBEAINISR

amount

EIRE,
1588
MBEAKENTFISIEANKEAFTBLOBERIEAKE, Wik,

dest_offset

IEEMBLOBRIBSHIM MUEFHRIENBIRT ( RITEXIBLOB
RERBVENFTE) -
58

IMRRERNTF 1SR EATBLOBRRBAKE, MR,

src_offset

IEEMBLOBABHIM M EFaFE BV RS ( BPFEXIBLOB
RSBV ENZTE)
{5488

NRREENTF1HREEATIENREBLOBIHKE, NIRE.

e DBMS_LOB.ERASE

FEIIZERASEIRIE S B IR B Riein{V E{mEMIFRBLOBHRAINE .

DBMS_LOB.ERASE (

DBMS_LOB.ERASEREIEEL S :

lob_loc IN OUT BLOB,
amount IN OUT INTEGER,
offset IN INTEGER DEFAULT 1);

% 10-10 DBMS_LOB.ERASE #Z[1£%i5iPH

24

ol

lob_loc

RHRIBR A S AIBLOBEEINIR .

amount

FMPREVIKE o
1588
NSRBI ENTF 1S MIBRSEAFBLOBEEIRAKE, NIREE .

offset

SEMBLOBREAIM-MIEFIaMIFRAYR ( BIAEXIBLOB
ABERIBMERFTE) -

1588
MREEE/NTFT1HREEANFTBLOBERIREAKE, NIk,

e DBMS_LOB.CLOSE

Fi#ZIE2CLOSEIRIBIE E K EN B U B REXACEI THIILOBHE -

DBMS_LOB.CLOSE(

DBMS_LOB.CLOSERREREL ST :

src_lob IN BLOB);
DBMS_LOB.CLOSE (
src_lob IN CLOB);
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% 10-11 DBMS_LOB.CLOSE EO& %5
2H WiRB
src_loc FFEABILOBERINTS:

e DBMS_LOB.INSTR

ZEREDREIFELOBHEN XA E, NRBANE—ELIESIREINULL
{H. offset < 1 or offset > LOBMAXSIZE, nth <1, nth > LOBMAXSIZE,

DBMS_LOB.INSTREREIREL /9

DBMS_LOB.INSTR (

lob_loc IN BLOB,
pattern IN  RAW,

offset IN  INTEGER :=1,
nth IN  INTEGER :=1)
RETURN INTEGER;

DBMS_LOB.INSTR (

lob_loc IN CLOB,
pattern IN  VARCHAR2,
offset IN INTEGER =1,
nth IN  INTEGER := 1)
RETURN INTEGER;

= 10-12 DBMS_LOB.INSTR ##Z&%i5 A8

2% izl

lob_loc EERAILOBIEIAT .

pattern EECAYETN, X FBLOBRA—HRAWEEIIHURER
S FCLOBEH—HtextEBIIEIEHER .

offset X3 FBLOBRLAF T NRMAIENRIBE, WTFCLOBRIIFE
FFARuNmEE, BXTEOREBMER

nth =X ECHREL, &=/IMENT,

e DBMS_LOB.COMPARE
XA ERE LR LOBE & N LOBAY—EBS o
- WNRBHERBEEFIRE0, BNREHEEHIE.
- ﬁzn%%—ﬁ\CLOBtb%:Ad\, R[E-1; WNRE—PCLOBELE =K, IRE]
- iNERamount, offset_1, offset 2iXJINSEHE TS EIREINULL, BRHY
(R =5BEI=R1~LOBMAXSIZE,
DBMS_LOB.READEREEEL S

DBMS_LOB.COMPARE (

lob.1 IN BLOB,

lob2 IN BLOB,

amount IN  INTEGER := DBMS_LOB.LOBMAXSIZE,
offset 1 IN INTEGER =1,

offset 2 IN  INTEGER :=1)

RETURN INTEGER,;

DBMS_LOB.COMPARE (
lob.1 IN CLOB,
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lob.2 IN CLOB,

amount IN  INTEGER := DBMS_LOB.LOBMAXSIZE,
offset_1 IN INTEGER :=1,

offset 2 IN  INTEGER :=1)

RETURN INTEGER,;

% 10-13 DBMS_LOB.COMPARE #[0£ #0588

24 1588

lob_T1 B ELRAILOBHEIATT o

lob_2 B ELIRAILOBHEIATT o

amount BICRIFHHREFTLH, &KEN
DBMS_LOB.LOBMAXSIZE

offset_1 B LOBRTFRIRIZE, IBER,

offset_2 B LOBERTFRIRISE, #IBER .

DBMS_LOB.SUBSTR

BFEER—LOBRYFER, IREIENFHNHSEFZHFIE, Hamount > 18§
Zamount < 32767, offset < 18¢& offset > LOBMAXSIZERIRHEIRE{EE
NULL,

DBMS_LOB.SUBSTREREIREL A :

DBMS_LOB.SUBSTR (

lob_loc IN BLOB,

amount IN INTEGER := 32767,
offset IN  INTEGER :=1)
RETURN RAW;

DBMS_LOB.SUBSTR (

lob_loc IN CLOB,

amount IN  INTEGER := 32767,
offset IN INTEGER :=1)
RETURN VARCHAR?2;

% 10-14 DBMS_LOB.SUBSTR 1Z[0&#uxAB

2% ol

lob_loc EEIZFRAILOBI#IARF, X3 FBLOBEARIROIERE
BRFH1NE, X FCLOBRERIIREIERFH .

offset BERIF T HEEFTHE.

buffer MRV ERBRIFHFHSEFHHE

DBMS_LOB.TRIM

XN FHEIIERTEEERKENLOB, fITRXMAETESBLOBRIKEIRE
AnewlenSHUEEANKE . IR —PZHILOBHATEEMIRIE, FA2BEFTHIT
HER,; NMREEHIKENLOBIKER, KFE—TRE.
DBMS_LOB.TRIMEREREL Sy :

DBMS_LOB.TRIM (
lob_loc INOUT BLOB,
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newlen IN INTEGER);
DBMS_LOB.TRIM (

lob_loc IN OUT CLOB,
newlen IN INTEGER);

% 10-15 DBMS_LOB.TRIM 1S #0xAH

e ol

lob_loc | FFZEANBIIEEBLOBSERIAINTSR

newlen | #MTI/SLOBRIFTIKENTFBLOBRF T34, X FCLOBRFHE .

DBMS_LOB.CREATETEMPORARY

XNEEI IR RIE—NMEATAYBLOBELZ CLOB, X MNME TR NATE X LRIFE

&, HELFREN.
DBMS_LOB.CREATETEMPORARY R BRI :

DBMS_LOB.CREATETEMPORARY (
lob_loc IN OUT BLOB,

cache IN BOOLEAN,
dur IN INTEGER);

DBMS_LOB.CREATETEMPORARY (
lob_loc INOUT CLOB,

cache IN BOOLEAN,

dur IN INTEGER);

% 10-16 DBMS_LOB.CREATETEMPORARY #Z[1£ %1508

o il

lob_loc LOBHHIATT .

cache XAFIEE LGRS
dur XAFEELFES.

DBMS_LOB.APPEND

IS TEREADIRIEIE E IR E R IR E{RFIZINBLOBAEHI—ABD

X,
DBMS_LOB.APPENDFREEEL Sy

DBMS_LOB.APPEND (
dest_lob IN OUT BLOB,
src_lob IN BLOB);

DBMS_LOB.APPEND (

dest_lob IN OUT CLOB,
src_lob IN CLOB);

% 10-17 DBMS_LOB.APPEND iZ[O&%0i5R8

FIBUFFERZE

2 otz
dest_lob EE A\JILOBIEIRTS .
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2% Lol
src_lob EZEVAILOBIIATT o

ANl

- IRENFRFERAIRE
SELECT DBMS_LOB.GETLENGTH('12345678");

DECLARE

myraw RAW(100);

amount INTEGER :=2;

buffer INTEGER :=1;

begin
DBMS_LOB.READ('123456789012345',amount,buffer,myraw);
dbms_output.put_line(myraw);

end;

/

CREATE TABLE blob_Table (t1 blob) DISTRIBUTE BY REPLICATION;
CREATE TABLE blob_Table_bak (t2 blob) DISTRIBUTE BY REPLICATION;
INSERT INTO blob_Table VALUES('abcdef');

INSERT INTO blob_Table_bak VALUES('22222");

DECLARE

str varchar2(100) := 'abcdef";
source raw(100);

dest blob;

copyto blob;

amount int;

PSV_SQL varchar2(100);
PSV_SQL1 varchar2(100);

aint :=1;

len int;

BEGIN

source := utl_raw.cast_to_raw(str);
amount := utl_raw.length(source);

PSV_SQL :='select * from blob_Table for update’;
PSV_SQL1 :='select * from blob_Table_bak for update';

EXECUTE IMMEDIATE PSV_SQL into dest;
EXECUTE IMMEDIATE PSV_SQL1 into copyto;

DBMS_LOB.WRITE(dest, amount, 1, source);
DBMS_LOB.WRITEAPPEND (dest, amount, source);

DBMS_LOB.ERASE(dest, a, 1);
DBMS_OUTPUT.PUT_LINE(a);
DBMS_LOB.COPY(copyto, dest, amount, 10, 1);
DBMS_LOB.CLOSE(dest);

RETURN;

END;

/

--fiBRZ=E
DROP TABLE blob_Table;
DROP TABLE blob_Table_bak;

10.11.2 DBMS_RANDOM

EONE
SRINEEEDBMS_RANDOMS IFHIFRBZEOIEE N7 10-18,
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% 10-18 DBMS_RANDOM #EZO0S#1KAH
BOKIR R
DBMS_RANDOM.SEED RE— I HELEAYFF
DBMS_RANDOM.VALUE F— KN TFEE lowKhighZ [BIRIkE
1k

e DBMS_RANDOM.SEED

FEIIESEEDRFIEE— N EA9FF ., DBMS_RANDOM.SEEDERZEREL S :
DBMS_RANDOM.SEED (seed IN INTEGER);

% 10-19 DBMS_RANDOM.SEED 2% A

28 ik
seed BFEE—BEYERIFF

e DBMS_RANDOM.VALUE
FHESFEVALUELE R — DK/ T THEERIow R high Z [BIRIREHLEL o
DBMS_RANDOM.VALUEREFEL A :

DBMS_RANDOM.VALUE(
low IN NUMBER,
high IN NUMBER)
RETURN NUMBER,;

% 10-20 DBMS_RANDOM.VALUE #Z[0£&%i50H

2% R
low EEMMEARNI AR, ERAIRETEARTEEFTlow,

high EERNERNRI EBR, EAYRENEVT high.

AR
IhrtE, RERIXBHPISHEREZNUMERICANT], MFEGHRIKNFEEER,

W

aN]
4RO ZEIRYRELEL :
SELECT DBMS_RANDOM.VALUE(0,1);

MNFEEEENRIEY, EEESHlowilhigh, FNERPEEENIIE (ZRXET
BEARIERTRERYE ) o FRLAXSFORIO0Z [BIREEEY, (EF FEAIMAS:

SELECT TRUNC(DBMS_RANDOM.VALUE(0,100));
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10.11.3 DBMS_OUTPUT

EOMNMA

SRINEEEDBMS_OUTPUTSIFIFREIZEOIEESE10-21,

£ 10-21 DBMS_OUTPUT

OB

i1}

DBMS_OUTP
UT.PUT_LINE

BLEENNA, XARKEARGEBE32767FT5,

DBMS_OUTP
UT.PUT

REERIX AL RIS EN ANRIRIE, FANIIRITHA, MARKER
BEBIT32767=FT5,

DBMS_OUTP
UT.ENABLE

RERHEETXPOKN, EMEE, BTXEAKREERH20000=F
T, EMXE/NEIEERN2000FT, HRE/INTF2000FT55%
2000=FT540IE,

e DBMS_OUTPUTPUT_LINE

FETFEPUT_LINEEEERE KB N—TH B TR A,
DBMS_OUTPUT.PUT_LINEREIEES:

DBMS_OUTPUT.PUT_LINE (

item IN VARCHAR2);

% 10-22 DBMS_OUTPUT.PUT_LINE OS50

SH fik
item BENBERERXAINA

e DBMS_OUTPUT.PUT

I EPUTHIEERIS AL EERE XA RIBIE, ARIIRITRT o
DBMS_OUTPUT.PUTEREIREL S :

DBMS_OUTPUT.PUT (
item IN VARCHAR2);

% 10-23 DBMS_OUTPUT.PUT $Z[& %05 0E

2 (7%
item BEANEENREIRIN A,

e DBMS_OUTPUT.ENABLE
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FEZIZENABLEIR EHIHE T XAIKR/), INRFIEEIEE XK HEERH20000
F15 . DBMS_OUTPUT.ENABLEERRZEE A :

DBMS_OUTPUT.ENABLE (
buf IN INTEGER);

% 10-24 DBMS_OUTPUT.ENABLE 1Z£ %0158

2% i1}

buf IREREEPXAIKR/N

o]l

BEGIN
DBMS_OUTPUT.ENABLE(50);
DBMS_OUTPUT.PUT ('hello, ');

DBMS_OUTPUT.PUT_LINE('database!");--#itihello, database!

END;
/

10.11.4 UTL_RAW

BONE

SRINEEEUTL_ RAWS G EOIE21FE10-25,

£ 10-25 UTL_RAW

BOSBMR

ik

UTL_RAW.CAST_FROM_BI
NARY_INTEGER

YSINTEGERZEEYFEEHE S — i HIZF AL ( BIRAWSE

),

UTL_RAW.CAST_TO_BINA
RY_INTEGER

B ZHBIRTAZRIREENE (BIRAWSEE! ) 2y
INTEGERZEEY,

UTL_RAW.LENGTH

SREXRAWSEEISIRANKE o

UTL_RAW.CAST_TO_RAW

YEVARCHAR2ZEENERL (L I it HIR A2z (B
RAWZEHY )

ikl

RAWSERIRYSMERRIZIV 27 it , REMFERZ R . fIa— P RAWSEERIRY
#IE1100101MIRIIFZR ‘CB7 , BDTESCRRAVEEMERPIARYZE ‘CB’ o

e UTL_RAW.CAST_FROM_BINARY_INTEGER
FEITF2CAST_FROM_BINARY INTEGERJZINTEGERZEEYBEAEHh 9 — it 4R~

£ (BNRAWZERY) |

UTL_RAW.CAST_FROM_BINARY_INTEGERERZREL Sy :
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UTL_RAW.CAST_FROM_BINARY_INTEGER (
n IN INTEGER,

endianess IN INTEGER)

RETURN RAW;

% 10-26 UTL_RAW.CAST_FROM_BINARY_INTEGER #z[2%{i5

24 R

n SRR RAWERIRUERRIEIE

endianess | RRFTFAIERNE1EL2 ( 11$FEBIG_ENDIAN, 2{{ZERLITTLE-
ENDIAN ) .

UTL_RAW.CAST_TO_BINARY_INTEGER

FESF2CAST_TO_BINARY_INTEGERYE —iH$IR A N HIEREYE ( BIRAWZEEY )

HEHRJIINTEGERSERY,
UTL_RAW.CAST_TO_BINARY_INTEGEREHZI/REL A :

UTL_RAW.CAST_TO_BINARY_INTEGER (
r IN RAW,

endianess IN INTEGER)

RETURN BINARY_INTEGER;

% 10-27 UTL_RAW.CAST TO_BINARY_INTEGER Z[O&#uxA8

2 R

r TR RERNE ( BPRAWSERY ) |

endianess | FRFTFIEEME12 ( 11£FEBIG_ENDIAN, 2{tZFELITTLE-
ENDIAN ) .

UTL_RAW.LENGTH
FEIFELENGTHIR EIRAWZE RIS SR E .
UTL_RAW.LENGTHREEEL S :

UTL_RAW.LENGTH(
r IN RAW)
RETURN INTEGER;

% 10-28 UTL_RAW.LENGTH EZOS #0508

2 iR
r RAWZSEITFR

UTL_RAW.CAST TO_RAW
ZEIFECAST _TO_RAWIEVARCHAR2ZERIAINT SRALHARE RAWSEEY
UTL_RAW.CAST TO RAWREEEL Sy :

UTL_RAW.CAST_TO_RAW(
C IN VARCHAR?2)
RETURN RAW;

SASRRZS 30 (2024-03-06) WRIERE © LEARITERARERAF

218



HIRCERSS
Fxisrm 10 FEITE

% 10-29 UTL_RAW.CAST TO_RAW #Z[1&%i5RH
2 iR
C HEEHARIVARCHAR2ZEBIN &

BNl

FEFETREHIRIERAWEE
CREATE OR REPLACE PROCEDURE proc_raw
AS

str varchar2(100) := 'abcdef";

source raw(100);

amount integer;

BEGIN

source := utl_raw.cast_to_raw(str);--2584EHn
amount := utl_raw.length(source);--3KEU<RE
dbms_output.put_line(amount);

END;

/

EREF#EIRE:

CALL proc_raw();

10.11.5 DBMS_JOB

BONE

SRINEEEDBMS_JOBIFHIFrEIZEOIEES M3 10-30,

2 10-30 DBMS_JOB

FEOSM iR

DBMS_JOB.SUBMIT | 2RX— 1 ERHES . (FWSHRFABNER .
DBMS_JOB.ISUBMI | 2X—1ERHES . (U SHAFEE.

T
DBMS_JOB.REMOV | i@ I{E SRR ERHESS -

E

DBMS_JOB.BROKE | ZHaZEBEHEMES.

N

DBMS_JOB.CHANG | (ZXEIHESHIEM, SIFFSHE. NXMITATE. T
E T

DBMS_JOB.WHAT | (EXERHESHESHRBREE

DBMS_JOB.NEXT_D | {€2ERHESAY FRMATRIIEE M .
ATE
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EORR

LW 1Y

pus

B

AL

DBMS_JOB.INTERV | {ZXERHMESZEIRITIEIRE S

E_OWNER

DBMS_JOB.CHANG

(B ERHESHEE.

e DBMS_JOB.SUBMIT
FIETFESUBMITIZRZ— M R AR HAIERMESS
DBMS_JOB.SUBMITERZIREL s :
DMBS_JOB.SUBMIT(

what
next_date

IN  TEXT,
IN TIMESTAMP DEFAULT sysdate,

job_interval IN TEXT DEFAULT 'null,

job

AR

OUT INTEGER);

LOIE—NEES (DBMS_JOB) BF, RRAZANSLRIEIEEMAR S5 LaItIZEE
BS{E35 ( DBMS_JOB ) 4BiEfE3R . 1ZiEARE eI LAE S callekselectiEf, aNSRi@idselect
AR, JUFRESES ., REFESETNEERBEID performiBBiZEO R

% 10-31 DBMS_JOB.SUBMIT 1ZO£%05 A8

e ER AE/H |BE | ER
e aJLL
h=
what text | IN ) ERTRISQLIETD ., IF— TS
‘DML’ , ‘B’ , “AREFEMET
EAER’ ZETESHES.
next_dat | tim | IN B TRIEETRTE . ERABENHBIRSE
e esta AiEl (sysdate ) . SRR TXATE, £
mp RRMEA RS RRIZAIHAT o
interval | text |IN B Fkit8 T REIz1TRIEIRYRTEIZRIA
I, ALLRintervalZRIAR, EAILLIZE
sysdatefill_t— 1 numerici& ( 30:
sysdate+1.0/24 ) ., WNERAZENFFFH
"null"F®RRMIT—IX, HITRIOBIRTS
STATUSZERK'd' AE#AT o
job inte | OUT B EES, SEE1~32767., H{FEMA
ger selectifFdbms.submitht, iZS#ETLA
&ahg.
=~

select DBMS_JOB.SUBMIT ('call pro_xxx();', to_date('20180101','yyyymmdd'),'sysdate+1');

select DBMS_JOB.SUBMIT('call pro_xxx();', to_date('20180101','yyyymmdd'),'sysdate+1.0/24");
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CALL DBMS_JOB.SUBMIT('INSERT INTO T_JOB VALUES(1); call pro_1(); call pro_2();',
add_months(to_date('201701','yyyymm’),1), 'date_trunc("day",SYSDATE) + 1 +(8*60+30.0)/

(24*60)' jobid);
DBMS_JOB.ISUBMIT

ISUBMITSSUBMITiEEINRENER], BEE—NSHEANS, REEELS,

SUBMITRE—"28EHE, FrEFENEMRIFIS.
hy:

CALL dbms_job.isubmit(101, 'insert_msg_statistic1;', sysdate, 'sysdate+3.0/24');
DBMS_JOB.REMOVE

FiES FEREMOVERBREERIERMESS
DBMS_JOB.REMOVER /SR A :

REMOVE(job IN INTEGER);

5 10-32 DBMS_JOB.REMOVE OS5 R

2% |£B |(As/H | EEBTLA | Ek
2 =
job integ | IN B EEEWLS,
er
i
CALL dbms_job.remove(101);
DBMS_JOB.BROKEN
Fi# 37 2BROKENZ Hel & B EE{ES .
DBMS_JOB.BROKENFHEREL S :
DMBS_JOB.BROKEN(
job IN INTEGER,
broken IN BOOLEAN,
next_date IN TIMESTAMP DEFAULT sysdate);
2% 10-33 DBMS_JOB.BROKEN #Z[& %15 0H
8 S Ag/ |2 |k
s B

aJ

LA

V5|

s
job integer | IN & | EEELS.
broken | boolean | IN & | RS EN, trueftERER, falseftER

FA. BEfftruesifalse@EFH=aijob; &
RH=E, UAKZEBjobAPIRES.
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FAiER 10 FiEdT2
2% - i ANE/ |2 | i
He &
o
LA
y3)
T
next_da | timesta | IN 2 | TriziTatE, BANHEIRSRTE . a0

te mp RSHbrokenk&otrue, NEFZSE
73'4000-1-1'; #NERS#EbrokeniR&H
false, BIIRS#next_date R AHEE,

M EFEEjobAInext_datefd, R
next_date AZE, NWAEFnext_date
B, ZSHALER, AKANE,

~f:

CALL dbms_job.broken(101, true);
CALL dbms_job.broken(101, false, sysdate);

e DBMS_JOB.CHANGE
FETIECHANGE SN ERIHMESHEN, BIFESRE. TXHITRE. #iTa
=18
DBMS_JOB.CHANGERZEEL S :

DMBS_JOB.CHANGE(

job IN INTEGER,
what IN  TEXT,
next_date IN TIMESTAMP,
interval IN TEXT);

5% 10-34 DBMS_JOB.CHANGE OS5
S |8 gz/tu AL | fiid

2 h=
job |integ | IN & EENELS,
er
wha |text |IN = HATHEFEE RS HE sqUETIR . IR
t ZEHHTE, WAEHIEE]obRY

whatfll, BUEFIEEjobAIWhat{E

next | time | IN = TRizThE . MRZSHATE, U
_dat | stam AEFIETEjobAInext_dateld, BUE
e p g EjobRnext_datefH,

inter | text | IN 2 BRI E TR EEiTAT BRIt ERIA
val o MRZSHATE, WAEFHIEE

jobMlintervallg; MRZSHFNT
8, £R8Ginterval2E HBEMRIRTEE
BlalintervalZ5BY, MEFTIEEjobRY
intervall, MNRAFFE"null"ERR
HIT—IX, ITREIOBIRASTATUSESRE
'd' FABEHIT.
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M-

CALL dbms_job.change(101, 'call userproc();', sysdate, 'sysdate + 1.0/1440");
CALL dbms_job.change(101, 'insert into tbl_a values(sysdate);', sysdate, 'sysdate + 1.0/1440');

DBMS_JOB.WHAT
FHESFEWHATIEERHESHIES AR R
DBMS_JOB.WHATEHEIREL A :

DMBS_JOB.WHAT(
job IN  INTEGER,
what IN  TEXT);

% 10-35 DBMS_JOB.WHAT 1Z[S#uxA8

2 | KB | A\&/dz | EadTlll | #Ek
# s
job |intege | IN S BERELS,
r
wh |text |IN & PATHEEI AR EsqiEa
at R,

(1 e
o Hwhat2HE— 1B NI LITRINAIsqUER) A2 R BEBEE SR, ZEO
B ITRI, BUSHITER.
o EHwhat2Hh—MEEMinsert. updateFET, FEEFIINMELZ,
=~

CALL dbms_job.what(101, 'call userproc();');
CALL dbms_job.what(101, 'insert into tbl_a values(sysdate);");

DBMS_JOB.NEXT_DATE
FEITFENEXT_DATE(EMERMESH TRHTRTEREIE .
DBMS_JOB.NEXT DATERZEELSS:

DMBS_JOB.NEXT_DATE(
job IN  INTEGER,
next_date IN TIMESTAMP);

% 10-36 DBMS_JOB.NEXT DATE 1Z[O0&%0i5iRB

28 R AZ/H | EEALUA | ik

& =
job integer | IN & EEELS.
next da | timesta | IN &5 xRz TaSE]
te mp
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(1 #88
NS4 NRInext_dateR9E/NFHBIREAE, ZjobSIEIMIT—IR,
)

CALL dbms_job.next_date(101, sysdate);

e DBMS_JOB.INTERVAL
FETIEINTERVALIEEERHMESS RO TIEREE -
DBMS_JOB.INTERVALERZREL S :

DMBS_JOB.INTERVAL(
job IN INTEGER,
interval IN  TEXT);

% 10-37 DBMS_JOB.INTERVAL EOS#05AA

2 XK | ANE/ | EBTULL | #Ek
e H=E
job intege | IN B EEAEWLS,
r
interval | text IN 2 AkitE XM EWE{TATEIRRTEER
X . AR ATELFEFERE"Null"E
RRWITIR, PITRIOBIRZES
STATUSZ Rk'd' A<AEBB#11T . intervalE
BABAIATESE R alintervalZEEY
B
CALL dbms_job.interval(101, 'sysdate + 1.0/1440');
(MARTY:

S FHEREobIETEIZITIRZ ( Bfjob_statusa'r') B, AFeiF@idremove. change.
next_date. what. interval&ZEOMFRTENRjobRISEUEE .
e DBMS_JOB.CHANGE_OWNER
FiE3F2CHANGE_OWNERIEERMESHIEE.
DBMS_JOB.CHANGE_OWNERFHEREL S :

DMBS_JOB.CHANGE_OWNER(
job IN INTEGER,
new_owner IN  NAME);

% 10-38 DBMS_JOB.CHANGE_OWNER 1Z[O02#uxA8
28 it g?‘zltﬂ EAaLL | fd

S h=
job integer | IN B EERELS,
new_own | name IN & #FHOBRPZ.,
er
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CALL dbms_job.change_owner(101, 'alice');

293R8

6.

BIZ— NFrjobjg, iZjobMETFXaicoordinator ( Bl: iZjob{XEZFicoordinator
FREEFHT) , Efttcoordinator A =iAEFIHITiZjob. Fricoordinator&fia]
EE. BX. HREMCNEIZEAYjob,

jobReEi@Iddbms_jobSRERMAYEIHITEIZ . B . MIRR(E, RASRE
RO EEPTECNIEjoblSRRIRIEHIpg_jobsZR ERAIXEXIFIE, IFET
DMLIERIXIpg_jobsIHITIEMIL, SSEjob(ERECNIER—HMRFRIIER
BXEERYRELE, S ERNjobMEBRIEE.

ATAF LIRS MESHMCNGE, EAFECNSIEENEIRINGE, SESIET
T2, ZCNEEE, NWZAESAPRSTIELRTRIFT . NREIESARHRITAICNDL
b, MZCN_ERYESEMSAZIERRIEEMNIT . BNFFECNSIEB TR
g6, SWECN ERYRI ST EEMCNGSELREE o

jobFEERIHITIIES, FEEZRIjobTEAICN_EERIEFHZjobANEITINE. &
EHATHIARTE), BRIEHUTERESE. TOXFHARTE . KBOXE (21Rjob1TR
) FHEXSHISEEpg_jobsREEF, FRILSEEMCN, RiEjobEEAI—
M. MREMCNEFET SIS, FBAjobFIECNSRSEIERAINIE, SEjob
HATRIEIR, {ECNERIZSHER KIS, [RCN_Epg_jobszRjobRITEXIERBA
BEIEEEHT, BjobREIEEHITAHIN. SHMECNIKEIERES, AJREHIIACNE
pg_jobsEHZaTjobRIFITRIE ETIREFSHERCNLFA—HHIER, FE
[RCN_EBXHITiZjobfE 7 BERILEjobERRIEL

MNFHERRB SN obFAHTHIENZR, TSR jobBIE—MEiEk
#1Tjob, AT RFENIENEBNELIEMNEZBLEER, FtESHERFLRIT
AYjobRIFFIRRIEIEIEIR, &1 jobRIZEIRRIIEIFED. 1msER.
jobFFHRITSQLEAIBKERS, &RIKHI8K,

10.11.6 DBMS_SQL

BONEA

SRINEEEDBMS_SQLZIFHIEIES M ZE1 DBMS_SQL,

% 10-39 DBMS_SQL

FEOEM 75

DBMS_SQL.OPEN_CURSOR FIH— iR

DBMS_SQL.CLOSE_CURSOR KHA— ST FRIFR

DBMS_SQL.PARSE miFinEiE—HSQLIER, BRIRXZ
$5SELECT,

DBMS_SQL.EXECUTE fEbFR BT —4HRISE RME .

DBMS_SQL.FETCHE_ROWS IEEUR—ITEUE .

DBMS_SQL.DEFINE_COLUMN NEEX—1F .

DBMS_SQL.DEFINE_COLUMN_CHAR NEEN —NcharZEBIgNF
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BEOSZMR ik
DBMS_SQL.DEFINE_COLUMN_INT EIESEN —NintZEEH951

DBMS_SQL.DEFINE_COLUMN_LONG

&
o

X —"longEERI%1

DBMS_SQL.DEFINE_COLUMN_RAW

DBMS_SQL.DEFINE_COLUMN_TEXT

E

E
NEEX— P rawzLBL51 ,

—

rE

M—textZEEIRY5,

&
o

DBMS_SQL.DEFINE_COLUMN_UNKNOW
N

EFSEX— ARG (EETRE
B AILEEEC ) ©

DBMS_SQL.COLUMN_VALUE

IZE— ESEMAIIHE.

DBMS_SQL.COLUMN_VALUE_CHAR

IZEN— 1 ESEXAIINIE (B8

charZsy) |

DBMS_SQL.COLUMN_VALUE_INT

ZE—EMSEXAITNIE (B8

intZ&8y ) |

DBMS_SQL.COLUMN_VALUE_LONG

IZEN— 1 ESEXAIINIE (58

longzE8Y)

DBMS_SQL.COLUMN_VALUE_RAW

IZE— ESENXAIINE (88

rawzgg! )

DBMS_SQL.COLUMN_VALUE_TEXT

IZE— 1 ESEXAIINIE (B8

textz£8! ) ,

DBMS_SQL.COLUMN_VALUE_UNKNOWN

IZE— N ESENXAIFIE (28
MRBIBIAILEEEO ) -

DBMS_SQL.IS_OPEN

KwEiFEa eI .

AR

o FEFEAdbms_sql.define_columnfzdbms_sql.column_valueze X &#% .
o HFEREXTFwork_ memZEENSMAEREIRIITE, (EREAXBEARBIE512MB,

e DBMS_SQL.OPEN_CURSOR

ZERBARITH—NE, 2E4dbms_sqlZIUR/ERIRNE . IZREEN(E@
2, RNEBENBIBERFHRD, HIENREERELintegerEX TS,

DBMS_SQL.OPEN_CURSORER I ERL Sy :
DBMS_SQL.OPEN_CURSOR (

)
RETURN INTEGER,;

e DBMS_SQL.CLOSE_CURSOR

ZERE R EA— iR, Rdbms_sqlETRERIER . INREFEITIRE R
RBEREBIZERE, WiZFRSBNREFDASRE, AR rAEEEE, H
FREBRIEESTRBHFEIDIE, SEfrREEXF, EIENFETE
hEREWLE, BiZEO88ER,
DBMS_SQL.CLOSE_CURSOREREEEL S :
DBMS_SQL.CLOSE_CURSOR (

cursorid

IN INTEGER
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)
RETURN INTEGER,;

= 10-40 DBMS_SQL.CLOSE_CURSOR #%[i5tRA

SHBR ik
cursorid HEXAFRIDS

e DBMS_SQL.PARSE

ZEREFAREN AE R EREY, REANEIEISZEINT. Bl
FFSELECTEIREDRIENT, EiIBaSHNAE T textEBUEE, KEAKT1G.

DBMS_SQL.PARSERERIEREL S :
DBMS_SQL.PARSE (

cursorid  IN INTEGER,

query_string IN TEXT,

label IN INTEGER

)
RETURN BOOLEAN;

% 10-41 DBMS_SQL.PARSE $Z[1i%AB

SHBWR ik

cursorid PATEIEE D REITRTIFRID
query_string HiTRIEIEIES
language_flag IRAESS, BHRIRSZEF

e DBMS_SQL.EXECUTE
IZERE BRI T — M AERIR . IXEREIR—NFIRID, &1T/EIRGHIEIER
FEEHRE. BRINSHSSELECTEmIEDAIIIT

DBMS_SQL.EXECUTERERIEEL S :
DBMS_SQL.EXECUTE(
cursorid  IN INTEGER,

)
RETURN INTEGER,;

% 10-42 DBMS_SQL.EXECUTE #[ixAA

SHBR A
cursorid WITEIEE AIETAYBEARID

e DBMS_SQL.FETCHE_ROWS
ZREREIFFESEIIREINEIRTE, B—RaTziEOaESkEBEIFRYTHY
5, BRIEIBENEEEREAZIFT AL,
DBMS_SQL.FETCHE_ROWSERERIEERL S

DBMS_SQL.FETCHE_ROWS(
cursorid  IN INTEGER,

)
RETURN INTEGER,;
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% 10-43 DBMS_SQL.FETCH_ROWS #£[1i5AH
SHBIR ik
curosorid WATAYBEARID

e DBMS_SQL.DEFINE_COLUMN

ZERE AR E XM EEIFARREIRISY, 2% REEN AT SELECTE XA RT o
E%E??Eﬁéi@ﬂ%ﬂ%ﬁiﬂ VERINR, EANZERVEUEREIRE T2 HE
MH9EE,

DBMS_SQL.DEFINE_COLUMNREAIREL ST
DBMS_SQL.DEFINE_COLUMN(

cursorid  IN INTEGER,

position IN INTEGER,

column_ref IN ANYELEMENT,

column_size  IN INTEGER default 1024

)
RETURN INTEGER;

% 10-44 DBMS_SQL.DEFINE_COLUMN #z 158

SHEWR R

cursorid HATRIBFARID

position ISE NI EERFIE

column_ref EFERERTE, ARETERRIR
BEELEOSENS

column_size EMRIBIRKE

e DBMS_SQL.DEFINE_COLUMN_CHAR

ZERE SR E X MR E IR [BIAYCHARSERLRYSI 1z}gD,\aEr‘H§a=SELECTE
NHREFRF . X AIF)EIT TGS RAIEX M ERIRE, EATSHIEEER
TE T iZ5HE M HISEE,

DBMS_SQL.DEFINE_COLUMN_CHARREIHIREL S :
DBMS_SQL.DEFINE_COLUMN_CHAR(

cursorid  IN INTEGER,

position IN INTEGER,

column IN TEXT,

column_size  IN INTEGER

)
RETURN INTEGER;

= 10-45 DBMS_SQL.DEFINE_COLUMN_CHAR #Z[i5<BA

SHEM A

cursorid HATHYRFARID

position NEENFNEEGPRIGE
column FEENNRRNSHTS
column_size NEENINKE
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DBMS_SQL.DEFINE_COLUMNL_INT

ZEREFRE X M EFFRREBIAIINTEERAYSY, 1Z23Z REeMNFFSELECTE X
AYBEARR . ENXAYY BT EIGSRAEI M ERINE, EATSRIEIREEURE
TiZBHEE X RIRE,

DBMS_SQL.DEFINE_COLUMN_INTERZHIEEL Sy

DBMS_SQL.DEFINE_COLUMN_INT(

cursorid  IN INTEGER,

position  IN INTEGER

)
RETURN INTEGER,;

% 10-46 DBMS_SQL.DEFINE_COLUMN_INT #£[i5RA

SHEBIR i)
cursorid HITRIBFARID
position ISEIEEFPIUE

DBMS_SQL.DEFINE_COLUMN_LONG

IZER AR E XM A EFHRREIRIFISEE (FEHHESE L ong ) AY9Y, ZIZAR
BEMN AT SELECTE MATHHTH . EXAIFBISEBFIZRAVEMIERITR, EAN
FEFIRRENRTE 7IZFIHENBIZEE , KIIBIK/INRFIA1G.
DBMS_SQL.DEFINE_COLUMN_LONGEREHIFEL A :
DBMS_SQL.DEFINE_COLUMN_LONG(

cursorid  IN INTEGER,
position  IN INTEGER

)
RETURN INTEGER,;

%% 10-47 DBMS_SQL.DEFINE_COLUMN_LONG #Z[i%EH

SHBIR iR
cursorid WITAYBFHRID
position ISE NI EERFIUE

DBMS_SQL.DEFINE_COLUMN_RAW

ZEREFREX N A TERHFFRREIAIRAWSEEIRYTI , 1Z3Z 1 REEN AT SELECTENX
E’\Jiﬁ?’fa_'\":F' o EXHF BT EIBSIRAIEITEFRINE, EATENHIEREURE
TiZHHEE N ISR,

DBMS_SQL.DEFINE_COLUMN_RAWREHBIEE Sy
DBMS_SQL.DEFINE_COLUMN_RAW/(

cursorid  IN INTEGER,

position  IN INTEGER,

column IN BYTEA,
column_size  IN INTEGER

)
RETURN INTEGER,;

SASRRZN 30 (2024-03-06) WA © EARUERABIRAE 229



HIRCERSS
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Z= 10-48 DBMS_SQL.DEFINE_COLUMN_RAW #1585
SHEIR i)
cursorid HATRIBFARID
position NSEXFEEFRINE
column RAWZREIISH TS
column_size FIRIKE

e DBMS_SQL.DEFINE_COLUMN_TEXT

ZERE AR E MM BEFARIR BRI TEXTERUR0S , iz RBEN A FSELECTE X
ASRFRR . EXAFIBIEBFIRAEIHUERIFR, EATEAIEIRLIIRE
TiZFIRE X RISEEL,

DBMS_SQL.DEFINE_COLUMN_TEXTERHHIREL S :
DBMS_SQL.DEFINE_COLUMN_CHAR(

cursorid  IN INTEGER,

position  IN INTEGER,

max_size  IN INTEGER

)

RETURN INTEGER;

% 10-49 DBMS_SQL.DEFINE_COLUMN_TEXT #£[i5<B8

SHBWR 1k

cursorid HATRIBFARID

position NEENFNEEGPRIGE
max_size EXMTEXTERNREAKE

e DBMS_SQL.DEFINE_COLUMN_UNKNOWN

R E AR NS B R BIRIARANEIRE SRR, 2z XA TRERRE!
BFROIRSEIR o

DBMS_SQL.DEFINE_COLUMN_UNKNOWNREZHIREL ST :
DBMS_SQL.DEFINE_COLUMN_CHAR(

cursorid  IN INTEGER,

position IN INTEGER,

column IN TEXT

)
RETURN INTEGER;

% 10-50 DBMS_SQL.DEFINE_COLUMN_UNKNOWN #3588

SHEIR )5

cursorid HATRIBFARID

position MEEIEEGPIUE
column EEXNSE
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VAYSEi=IEd] 10 FFiEdiz
DBMS_SQL.COLUMN_VALUE
ZRHARR LIS EFRMEEMNERIFRTRE, 1ZEOB DS
DBMS_SQL.FETCH_ROWS3ABYRIEUE .
DBMS_SQL.COLUMN_VALUERRZBIEEL S :

DBMS_SQL.COLUMN_VALUE(

cursorid IN  INTEGER,

position IN INTEGER,

column_value INOUT ANYELEMENT

)

RETURN ANYELEMENT;

% 10-51 DBMS_SQL.COLUMN_VALUE $Z[i%B8
SHEBIR iR
cursorid WATAYBFFRID
position MESENINEEIHINE
column_value ENXB95AYREHE

DBMS_SQL.COLUMN_VALUE_CHAR
R E FRRIRCIATE TR E L B RYIFRCHARSEEINE, ZIRMILIRIR
DBMS_SQL.FETCH_ROWSSRERAIEIE o

DBMS_SQL.COLUMN_VALUE_CHARERZHIEER S :
DBMS_SQL.COLUMN_VALUE_CHAR(

cursorid IN  INTEGER,

position IN INTEGER,
column_value INOUT CHARACTER,
err_num INOUT NUMERIC default 0,

actual_length INOUT INTEGER default 1024

)
RETURN RECORD;

% 10-52 DBMS_SQL.COLUMN_VALUE_CHAR #2[1i5<B8

SHEWR R

cursorid HATRIBFARID

position NEENFNEEFPRIGE
column_value R[EE

err_num

. BRIRSEM, BEfE-1.

xS . EHBH, MEANTEMS

REERISEPRSE

actual_length

DBMS_SQL.COLUMN_VALUE_INT
IR H AFRREIGEIFATAEMERIFRINTEERRYE, ZEOSEE=E

DBMS_SQL.FETCH_ROWSSAERHI#EE ., DBMS_SQL.COLUMN_VALUE_INTER#

N)EEEYSE

DBMS_SQL.COLUMN_VALUE_INT(
cursorid IN  INTEGER,
position IN INTEGER
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)
RETURN INTEGER,;

% 10-53 DBMS_SQL.COLUMN_VALUE_INT #Z[Oi58A

SHBWR g
cursorid HITRYBFHRID
position ISEIEEFPIUE

e DBMS_SQL.COLUMN_VALUE_LONG
ZERHAFIREIAE A EM BRI ( Elong/bigintZEaY ) ZEAIRY(E,
ZEEOHENEDBMS_SQL.FETCH_ROWSSKEXHIEIRE .

DBMS_SQL.COLUMN_VALUE_LONGERZIHIERL Sy
DBMS_SQL.COLUMN_VALUE_LONG(

cursorid IN  INTEGER,

position IN INTEGER,

length IN  INTEGER,

off_set IN  INTEGER,

column_value INOUT TEXT,

actual_length INOUT INTEGER default 1024

)
RETURN RECORD;

% 10-54 DBMS_SQL.COLUMN_VALUE_LONG #z 15

SR iR

cursorid HATHYBFARID

position EEIEEIPHUE
length REMERKE

off_set REEACIBE
column_value IREHE

actual_length SFRREHBERHKE

e DBMS_SQL.COLUMN_VALUE_RAW
X EREARRIR BIATE iR E (L BRYIARRAWSERIRYE, 1ZdEOiHERIE
DBMS_SQL.FETCH_ROWS3RERFIEIIE o

DBMS_SQL.COLUMN_VALUE_RAWREHIEEL S :
DBMS_SQL.COLUMN_VALUE_RAW(

cursorid IN  INTEGER,

position IN INTEGER,

column_value INOUT BYTEA,

err_num INOUT NUMERIC default 0,
actual_length INOUT INTEGER default 1024

)
RETURN RECORD;
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FA&iSm 10 FFEITHE
2= 10-55 DBMS_SQL.COLUMN_VALUE_RAW #2[15¢88
SHEW 1k
cursorid HATRIBFARID
position SENSNEEGPRINE
column_value RERIFIE
err_num HIRS . EHEH, MEANZEHS
. BRiARH, EEEH-1.
actual_length REMBEREFMKE, AT IE,
ANk

e DBMS_SQL.COLUMN_VALUE_TEXT
R E FRRIRCIATE T inia E L B RYHFRTEXTSEERIE, &R OIGERIE
DBMS_SQL.FETCH_ROWSSRERAIEHE -

DBMS_SQL.COLUMN_VALUE_TEXTERHBIEE S :
DBMS_SQL.COLUMN_VALUE_TEXT(
cursorid IN  INTEGER,
position IN  INTEGER

)
RETURN TEXT;

% 10-56 DBMS_SQL.COLUMN_VALUE_TEXT 2[5 AH

SRR iR
cursorid WITRYBFHRID
position SENSNEEFPRIE

e DBMS_SQL.COLUMN_VALUE_UNKNOWN
I EREIARIR BIAE T iRea E (L BRYIATARASEEINYE, 1ZEONREAS ISR
AOIREEALIRE O o

DBMS_SQL.COLUMN_VALUE_UNKNOWN R EBIEE S
DBMS_SQL.COLUMN_VALUE_UNKNOWN(

cursorid IN  INTEGER,
position IN INTEGER,
COLUMN_TYPE IN  TEXT

)
RETURN TEXT;

% 10-57 DBMS_SQL.COLUMN_VALUE_UNKNOWN #Z[iB8

SHAEMW fi#id

cursorid HATRTNFARID

position MSE I EEIPIUE
column_type IREIRIS LT
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10 FFi#EdiE

Nl

e DBMS_SQL.IS_OPEN

ZEREARREIFFRIHEPAS: FTH. BT, 1T, EX. BUERATRUE, XAE
JIFALSE, RHBHREE, HREASXE.

DBMS_SQL.IS_OPENEFEIRIEEL S :

DBMS_SQL.IS_OPEN(

cursorid IN INTEGER

)
RETURN BOOLEAN;

% 10-58 DBMS_SQL.IS_OPEN #Z[i}H

SHEW ik

cursorid HEITAYFARID

- EFEE RS IRE ErawiE

create or replace procedure pro_dbms_sql_all_02(in_raw raw,v_in int,v_offset int)
as

cursorid int;

v_id int;

v_info bytea :=1;

query varchar(2000);

execute_ret int;

define_column_ret_raw bytea :='1";

define_column_ret int;

begin

drop table if exists pro_dbms_sql_all_tb1_02 ;

create table pro_dbms_sql_all_tb1_02(a int ,b blob);

insert into pro_dbms_sql_all_tb1_02 values(1,HEXTORAW ('DEADBEEE"));
insert into pro_dbms_sql_all_tb1_02 values(2,in_raw);

query = 'select * from pro_dbms_sql_all_tb1_02 order by 1

--FTFFFAR

cursorid := dbms_sqgl.open_cursor();

--JRIFFR

dbms_sql.parse(cursorid, query, 1);

--EMF

define_column_ret:= dbms_sql.define_column(cursorid,1,v_id);
define_column_ret_raw:= dbms_sql.define_column_raw(cursorid,2,v_info,10);

7
execute_ret ;= dbms_sqgl.execute(cursorid);

loop

exit when (dbms_sql.fetch_rows(cursorid) <= 0);
--¥REME

dbms_sql.column_value(cursorid,1,v_id);
dbms_sql.column_value_raw(cursorid,2,v_info,v_in,v_offset);
-FIHER

dbms_output.put_line('id:'|| v_id || ' info:' || v_info);

end loop;

-- KR

dbms_sql.close_cursor(cursorid);

end;

/
- A REMEEE
call pro_dbms_sql_all_02(HEXTORAW ('DEADBEEF'),0,1);

- EiEE 2
DROP PROCEDURE pro_dbms_sql_all_02;
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10.12 Fixt

EN
=7}
RAISEB LI T AMIEERETL:

10-34 raise_format::=

~(RATSE -
Sl

(TUSING ]_(>[ option = expression }—W@‘
[ le
[ Jo

10-35 raise_condition::=
—-{RAISE level condition_name ]—)

(T{UEING ]—(ﬂ option = expression

10-36 raise_sqlstate:=

—(RATSE }~—+{Tevel }—~{SQLSTATE () 8

(TUEING ]_(>[ option = expression }—W@o

10-37 raise_option:=

—{RAISE ]—@—{US[NG ]Tb[ option = expression }—T@
[ e
[ Js

10-38 raise::=

RAISE |+

SH0HAA:
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o levellEIMATFIEEEIZASI, BDEBUG, LOG, INFO, NOTICE, WARNINGLL
JZEXCEPTION ( BXAME ) o EXCEPTIONHHE—NMNEERIEHEIESHERE, Hitt
A F=ERRRERFHEE . FHREINEREERTIREIIE L. 52K

oo

22 HEHlog_min_messagesiiclient_min_messagesi XA MBS HITE o
o format: BAXERE, EEERENEBIZEENR, BXEHFEEATIRFEAR,
BFEBEXAPRIEAN . EEXFERHFEFR, Hformati GFHEHIRENISHNER

#a, %%FATFFTENH %, fFlun:
--v_job_id B F IR %:
RAISE NOTICE 'Calling cs_create_job(%)',v_job_id;

e option = expression: [EfFIRIREFHRIMSBINIUER . XEFoptiona] LAZ
MESSAGE. DETAIL. HINTUAKERRCODE, FB&E—expressiona] LAZR(EE=RI
FREE,

- MESSAGE, IEEHBIZEEXA, XMERAREAFEUSINGEIEE—MER
FFERIRAISEIERH,

- DETAIL, HEBfEIRANFMES..

- HINT, BFTEHIRRER

- ERRCODE, [@iREHISEEIRIG (SQLSTATE) , AILUFRARHERSEER
ERRAMNFHFHISQLSTATESEIRS .

e condition_name: EIRIOXIMAISIES .

e sqlstate: $EiRfD,

SNERFERAISE EXCEPTIONAR S HEE S BIEES&ME IR BIEESQLSTATE, EIAA

RAISE EXCEPTION (P0001) ., dNREBIEEBENA, FIABRERTESQLSTATEIE
FEENA,

A

SHSQLSTATEERE T iHIxE, NWABRTEEXAIERIE, AJLIERESEESANH
FaEASHASCIFEIEIRIG, MAR00000, EIERFERLI=10EEAIEIR
13, EAXMEIRIDEERD, SWENFPEMHIR.

(MARIY:
E10-38FRANE ENEHTSH . XAV {NETF— 1 BEGINIRFAIEXCEPTIONIEE], BIfFEE
EIREITRALE,

Nl

£2FESNY, FHEERNERER:

CREATE OR REPLACE PROCEDURE proc_raise1(user_id in integer)

AS

BEGIN

RAISE EXCEPTION 'Noexistence ID --> %',user_id USING HINT = 'Please check your user ID';
END;

/

CALL proc_raise1(300011);
ERROR: Noexistence ID --> 300011
HINT: Please check your user ID

IS ESQLSTATERI AR :
CREATE OR REPLACE PROCEDURE proc_raise2(user_id in integer)
AS
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BEGIN
RAISE 'Duplicate user ID: %',user_id USING ERRCODE = 'unique_violation';
END;
/
\set VERBOSITY verbose

CALL proc_raise2(300011);

ERROR: Duplicate user ID: 300011
SQLSTATE: 23505
LOCATION: exec_stmt_raise, pl_exec.cpp:3482

NREBRISHERMZEZSQLSTATE, AILUER:

RAISE division_by_zero;
RAISE SQLSTATE '22012";

fan:

CREATE OR REPLACE PROCEDURE division(div in integer, dividend in integer)
AS
DECLARE
res int;
BEGIN
IF dividend=0 THEN
RAISE division_by_zero;
RETURN;
ELSE
res := div/dividend;
RAISE INFO 'division result: %', res;
RETURN;
END IF;
END;

/
call division(3,0);
ERROR: division_by_zero

BESZ—MHEH:

RAISE unique_violation USING MESSAGE = 'Duplicate user ID: ' || user_id;
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1 SREIREIE

1 1 RPBIEEIE

RPEIEREIT

RPEIETER

RPN

BEAHEDST, BEUSNIESENRINER, SRFHESEENRRE BT
Ko RIEWSRGEHRAPY ARSI ARRERFER, MEIKAIEIEARSHT
ORI DRER, MIALURSEIES T EREERERRE SRS o

Blan, ENERESHRAT, ARAREIREI— B AREFHIME NI

KB, MRDIEINBRIRERE. sHXF—Ers, TLSHIERRISES

79 PR, REURE.

RPEIREEN IR . EHFRREITIID

e Hot (FHIRE) : h0. EIRERS, FARREABIMERSHEIE, XhE6
Mg Rz B B EE SRR S ROEUE -

o Cold (/R¥UE) : FRITEHMEININRLEIR, HEBRRILRE, 3HiaIE
RIASIEESRASRIEE -

RRPELIEMSHREIER, BASHNIRYSEIRIREOBS LH T, JIURRS

X B ahit T PEWRERIFIBTANERS

GaussDB(DWS)FIFHIRENRY, HIRESTHARD KT, SXERERESE,
JBIFMREMILI, BRHSEIERNIAEETIREOBS LitiTiFiE . EEUE
t)J}E%FZ.;EOBSJ:E, HitdiE. DescR(EELARRKSIERINERNEHRITERE, FIETiE
ERROTERE

Ban$ PRI SERRZ IR HELMT (last modify time ) FIHPN ( hot partition
number ) , LMTIEIED XHIEREEFATENIE, HPNISREBAD XA EIIIR,

o LMT: FRIDHa[day]BHEEHERAIND REWENSHKX , BIZEIBTEOBSES
&, Ef[day]m%E8, SEE[0, 36500], UK,
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FRisE

1 SREIREIE

WNTES, gEdayH2, BIESHINGERT, RIS XEIEAIRIGIENATE, REE2
HAFMEXRID XIS X, HREEN S XEIE. HRigXaiidian4B8308,
4830H3X7[4-26]5 XiH#1T 7 deletet{E, 4H29HXI[4-27]197 KiH1T T insertig
£, SESHINIRRT, (REE[4-26][4-27][4-29][4-30] U2 X AFS X

30 April 29 April

(dayg 2 delete ingert

DD DD B ID D D

HPN: FRFBHPNIEHIENS XA K . £ XIRFZES XAISequence

IDRHTE, 4 \EE’JSequenceIDmffE}E EL«%{EEWC/J\ NEBERNFS, LWF
SAXIZEI X]‘EFRANGE X, PXANBFREEKX, HXXIRAISequence ID
A, WFLSTHX, PXORMEEFHELEBLK, ﬁIZXETF_\‘ZE’\JSequenceID
B, 4 mt}]?ﬁélﬁ, mgﬂjﬁiﬁﬁigiOBsiifEﬂﬂPo HAhHPNDZEERY, SBH
73[0,1600] . HFHPNAORY, RAARBHRDRX, EHITISHPIIRETS, SFRBEE
HIEN D XEE S0 XFFEEOBS L,

INRER, REHPNAIS, EDE/vWﬁD?ﬁEJ‘ RERMHIS3 N EEIENS X AHAS
X#E, HRSKGPARSX

h@ﬂapar&ﬁtﬁ@njum =3

D XD I I XD XD I XD

RPEREIESTHFINRE

TiESHEMinsert, copy. delete. update. selectZZFRIEFAIDMLIRIE,
SRS ARAINR EEEDCLIRME,

TSR Tanalyze. vacuum, merge intoSR{ERI—LE 9 K AGIRIE
SIENEBIED KERARNSHEIER.

YIFTARPNEIREIERNIAR. 'E. BENESH.

RPEEEIERIZITR IR

HRIRHRIAZIFIF2 ORAIDKR, IRAIFRADX,

(3285 NREURTIIR S EUE, ASIFNSEIRIIIRSETRE . X TFELRH
XEIENEE, MREEESHAOBS, TSRS XASHEIL.

MFE—7D XER—DNIRSFE LTI —MIER, MNTFE—2XEAREFDNT
BEfFTERR D DNOERE, #BO DNASEEE.

MTFERFELRANKAIER, BONEEE, FENSEEFHEREOBSL, E5&E
EFRIEER LA EIARIE,

RSHHERUSIARASHIDIRRES , A SIHESISHERAQEIRIIERTIE
IRRERAID KIRIFLIR :
- R KAYEURERTexchanget#fF .

- Merge partitionp X IZIFAD XFIAD X EF . RoXIMEPXEFH, &
TSP XEFH
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FRisE

1 RAHIREIE

{ERA

- ADD/Merge/Split PartitionZ 3 KIR{FAZIFEERTIBNOBSETE,
- AZEOIEIHEETMESLSHMES KHIERTIE,
mt}]?ﬁ'ﬂ ERERESMMIZIETISREURIR, KA FERT%RS

<, EBLRAEREARNRGSEAEIEHTEIE R, BeIEmAE H]‘IEWJ
E2H0s, afTER.

BRSNS FFLMTHIHPN T

RREIRRASTIFIEERN ESMIIIRE, HTYESHNRSOAEE, 8
ﬁJ‘V‘EﬁuFOBSJ:IQ#HEjJH—{u, ASz#Ftruncatefldrop tableE i R MIBRIZISF
RIEIEOERMNIREIRE.

BIEETIFISAHUIREIER, IEEMEIEBRHILMT 100X,

CREATE TABLE lifecycle_table(i int, val text) WITH (ORIENTATION = COLUMN, storage_policy =
'LMT:100")

PARTITION BY RANGE (i)

(

PARTITION P1 VALUES LESS THAN(5),

PARTITION P2 VALUES LESS THAN(10),

PARTITION P3 VALUES LESS THAN(15),

PARTITION P8 VALUES LESS THAN(MAXVALUE)

)JENABLE ROW MOVEMENT;

S IR ZEOBSEK = E .,

- Bk SHOSEEERBDMEA, THEXEDRER,
Eﬁjiﬁiaﬁtﬂﬁﬂm‘ﬂ: B S ERBAZEEERITE, EXABXER6
mIVJJ o
SELECT * FROM pg_obs_cold_refresh_time('lifecycle_table', '06:30:00');

- Fahie.

PATAI M EFINIRER:

ALTER TABLE lifecycle_table refresh storage;

BATINTNR(EILEIDIRER A ISk

SELECT pg_catalog.pg_refresh_storage();
BRRRYIBESHIBER.
§§$§§&}E DHtER:

SELECT * FROM pg_catalog.pg_lifecycle_table_data_distribute('lifecycle_table');

BERMBRARBESTBR:

SELECT * FROM pg_catalog.pg_lifecycle_node_data_distribute();

SIASRRZA 30 (2024-03-06) WRIXERE © EARTERARBRAE 240



HIRCEIRS
&g 12 PostGIS Extension

PostGIS Extension

AW LY
12.1 PostGIS #EAR
(1 #%e8
e PostGIS ExtensionfkEiRISE = IGFEAAHTRIMEZE, FBHFUNEFRPostGISIIEE,
BRI EHBFREATIFARERZRB,

o WRAPTEEAFEHI “ERROR: EXTENSION is not yet supported.” iXfiRis, NERE
BLEPostGISEIGHE, IBBARIARSIFHITIREL

GaussDB(DWS)i2{#PostGIS Extension ( lRANJIPostGIS-2.4.2 ) ., PostGIS Extension
=PostgreSQLITBIFIEEY B, RIHNTZEEERSIEE: TENR. TEER
5|, = EHRIERHFNTENRIERT . PostGIS Extensionse2&EOpenGISISE

GaussDB(DWS)HPostGIS Extension{&kEiEE = FREIZEINT o

e Geos 3.6.2

e Proj49.2

e Json 0.12.1

e Libxml2 2.7.1
e Gdal 1.11.0

12.2 PostGIS {§£FH
(1 #%e8
e PostGIS ExtensionfkEiRISE = IGFERAPHITRIMEZE, FBFWNEFRPostGISIIEE,
PR TERBFREATIFARERZBB,

o WRAPIEEAFEI “ERROR: EXTENSION is not yet supported.” iXfiRis, NERE
BLEPoStGISEIGE, IBBARARSIFHITIREL

e GaussDB(DWS)E¥5uuid-ossp¥ BN, FBRAERFERSZIFNuUIdEE, THRMT
CREATE EXTENSION uuid-osspap&Zeit,

tlJZ Extension
Bl7EPostGIS ExtensionB] E3Z{EFHCREATE EXTENSION#R S T8I
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12 PostGIS Extension

CREATE EXTENSION postgis;

{&H Extension

PostGIS ExtensionBREUEBER

SELECT GisFunction (Param1, Param2,......);

HrhGisFunctionIEREE, Param1. Param2&E RS HEZ . FFISQLEAER
PostGISHITEIER(FFE, MNFZRHHIEMRER, i58% ( PostGIS-2.4. 2P FAR )

B TUTRRIBIE

CREATE TABLE cities ( id integer, city_name varchar(50) );
SELECT AddGeometryColumn('cities', 'position', 4326, 'POINT', 2);

A2 TUTEIRAYEREN
INSERT INTO cities (id, position, city_name) VALUES (1,ST_GeomFromText('POINT(-9.5 23)',4326),'CityA");

INSERT INTO cities (id, position, city_name) VALUES (2,ST_GeomFromText('POINT(-10.6 40.3)',4326),'CityB');
INSERT INTO cities (id, position, city_name) VALUES (3,ST_GeomFromText('POINT(20.8 30.3)',4326), 'CityC');

B3 HE=ETHEEER MEHIES .

SELECT p1.city_name,p2.city_name,ST_Distance(p1.position,p2.position) FROM cities AS p1, cities AS p2
WHERE p1.id > p2.id;

HB& Extension

7E£GaussDB(DWS) Affip&PostGIS Extensionfd75 £40 RER:

DROP EXTENSION postgis [CASCADE];
ALY

AR ExtensiontFEH EITHAKER (A0CUERAILTZER ) , FTEIINCASCADE ( REF) XK=, MR
FRrERETTR o

12.3 PostGIS S5 1PEHl

SRR R

GaussDB(DWS)HJPostGIS ExtensionSziFtN FEIESERY:

e box2d
e box3d
e geometry_dump
e geometry
e geography
e raster

AR

BlliZPostgisFfsEPostgisIFE—FRFE, BREWN FGUCSEH:

SET behavior_compat_options = 'bind_procedure_searchpath’;
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&R 12 PostGIS Extension

STHHRIERFAIRREIS
£ 12-1 PostGIS STIFNRMERTIREZIE

BRE BaRH
Management AddGeometryColumn. DropGeometryColumn.
Functions DropGeometryTable. PostGIS_Full_Version,

PostGIS_GEOS_Version. PostGIS_Liblwgeom_Version.
PostGIS_Lib Build _Date. PostGIS_Lib_Version.
PostGIS_PROJ_Version. PostGIS_Scripts_Build_Date.
PostGIS_Scripts_Installed. PostGIS_Version.
PostGIS_LibXML_Version. PostGIS_Scripts_Released.
Populate_Geometry_Columns . UpdateGeometrySRID

Geometry ST_BdPolyFromText . ST_BdMPolyFromText .
Constructors ST_Box2dFromGeoHash. ST_GeogFromText.
ST_GeographyFromText. ST_GeogFromWKB.
ST_GeomCollFromText. ST_GeomFromEWKB.
ST_GeomFromEWKT. ST_GeometryFromText.
ST_GeomFromGeoHash. ST_GeomFromGML,
ST_GeomFromGeoJSON. ST_GeomFromKML,
ST_GMLToSQL. ST_GeomFromText . ST_GeomFromWKB.
ST_LineFromMultiPoint. ST_LineFromText.
ST_LineFromWKB. ST_LinestringFromWKB .
ST_MakeBox2D. ST_3DMakeBox. ST_MakeEnvelope.
ST_MakePolygon. ST_MakePoint. ST_MakePointM.
ST_MLineFromText. ST_MPointFromText.
ST_MPolyFromText. ST_Point. ST_PointFromGeoHash.
ST_PointFromText. ST_PointFromWKB. ST_Polygon.
ST_PolygonFromText. ST_WKBToSQL. ST_WKTToSQL

Geometry GeometryType. ST_Boundary. ST_CoordDim.

Accessors ST_Dimension. ST_EndPoint. ST_Envelope.
ST_ExteriorRing. ST_GeometryN. ST_GeometryType.

ST _InteriorRingN. ST_IsClosed. ST_lIsCollection.
ST_IsEmpty. ST_IsRing. ST_IsSimple. ST_IsValid.

ST IsValidReason. ST_IsValidDetail. ST_M. ST_NDims.
ST_NPoints. ST_NRings. ST_NumGeometries.
ST_NuminteriorRings. ST_NuminteriorRing.

ST _NumPatches. ST_NumPoints. ST_PatchN. ST _PointN.
ST_SRID. ST_StartPoint. ST_Summary. ST_X. ST_XMax.
ST_XMin., ST_Y. ST_YMax. ST_YMin. ST_Z. ST_ZMax.
ST_Zmflag. ST_ZMin

Geometry Editors | ST_AddPoint. ST_Affine. ST_Force2D. ST_Force3D.

ST Force3DZ. ST _Force3DM. ST Force4D.

ST _ForceCollection. ST_ForceSFS. ST_ForceRHR.
ST_LineMerge. ST_CollectionExtract.
ST_CollectionHomogenize. ST_Multi. ST_RemovePoint,
ST _Reverse. ST_Rotate. ST_RotateX. ST_RotateY.
ST_RotateZ. ST_Scale. ST_Segmentize. ST_SetPoint.
ST_SetSRID. ST_SnapToGrid. ST_Snap. ST_Transform.
ST Translate. ST _TransScale
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Geometry ST_AsBinary. ST_ASEWKB. ST_ASEWKT. ST_AsGeoJSON.
Outputs ST_AsGML., ST_AsHEXEWKB. ST_AsKML.
ST_AsLatLonText . ST_AsSVG. ST_AsText. ST_AsX3D.
ST_GeoHash
Operators &&. &&&. &<, &< &> << K[ = > @ &> |

S>> o~ ~= <>, <H>

Spatial ST_3DClosestPoint. ST_3DDistance. ST_3DDWithin.
Relationships and | ST_3DDFullyWithin, ST_3DIntersects. ST_3DLongestLine.
Measurements ST_3DMaxDistance. ST_3DShortestLine. ST _Area.

ST Azimuth. ST_Centroid. ST ClosestPoint. ST Contains.
ST_ContainsProperly. ST_Covers. ST_CoveredBy.
ST_Crosses. ST_LineCrossingDirection. ST_Disjoint.

ST Distance. ST_HausdorffDistance. ST_MaxDistance.
ST_DistanceSphere. ST_DistanceSpheroid.
ST_DFullyWithin, ST_DWithin. ST_Equals. ST_HasArc.
ST Intersects. ST_Length. ST_Length2D. ST_3DLength.
ST_Length_Spheroid. ST_Length2D_Spheroid.
ST_3DLength_Spheroid. ST_LongestLine.
ST_OrderingEquals. ST_Overlaps. ST_Perimeter.

ST Perimeter2D. ST 3DPerimeter. ST_PointOnSurface.
ST_Project. ST_Relate. ST_RelateMatch. ST_ShortestLine.
ST_Touches. ST_W.ithin

Geometry ST Buffer. ST _BuildArea. ST Collect. ST _ConcaveHull.
Processing ST_ConvexHull. ST_CurveTolLine. ST_DelaunayTriangles.
ST_Difference. ST_Dump. ST_DumpPoints.
ST_DumpRings. ST_FlipCoordinates. ST_Intersection.
ST _LineToCurve. ST_MakeValid. ST _MemUnion.
ST_MinimumBoundingCircle. ST_Polygonize. ST_Node.
ST_OffsetCurve. ST_RemoveRepeatedPoints.
ST_SharedPaths. ST_Shift_Longitude. ST_Simplify.
ST_SimplifyPreserveTopology. ST_Split.
ST_SymbDifference. ST_Union. ST_UnaryUnion

Linear ST_LinelnterpolatePoint. ST_LineLocatePoint.
Referencing ST_LineSubstring. ST_LocateAlong. ST_LocateBetween.
ST_LocateBetweenElevations. ST_InterpolatePoint.
ST_AddMeasure

Miscellaneous ST_Accum. Box2D. Box3D. ST_Expand. ST_Extent.

Functions ST 3Dextent. Find_SRID. ST_MemSize

Exceptional PostGIS_AddBBox. PostGIS_DropBBox. PostGIS_HasBBox
Functions

Raster AddRasterConstraints. DropRasterConstraints.
Management AddOverviewConstraints. DropOverviewConstraints.
Functions PostGIS_GDAL_Version. PostGIS_Raster_Lib_Build_Date.

PostGIS_Raster_Lib_Version. ST_GDALDrivers.
UpdateRasterSRID
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BRE 5 3 BERHY
Raster ST_AddBand. ST_AsRaster. ST_Band.
Constructors ST_MakeEmptyRaster. ST_Tile. ST_FromGDALRaster

Raster Accessors

ST_GeoReference. ST_Height. ST_IsEmpty.
ST_MetaData. ST_NumBands. ST_PixelHeight.
ST_PixelWidth. ST_ScaleX. ST_ScaleY.
ST_RasterToWorldCoord. ST_RasterToWorldCoordX.
ST_RasterToWorldCoordY. ST_Rotation. ST_SkewX.
ST_SkewY. ST_SRID. ST_Summary. ST_UpperLeftX.
ST_UpperLeftY. ST_Width. ST_WorldToRasterCoord.
ST_WorldToRasterCoordX. ST_WorldToRasterCoordY

Raster Band

ST_BandMetaData. ST_BandNoDataValue.

Accessors ST_BandIsNoData. ST_BandPath. ST_BandPixelType.
ST_HasNoBand
Raster Pixel ST_PixelAsPolygon. ST_PixelAsPolygons. ST_PixelAsPoint.

Accessors and
Setters

ST_PixelAsPoints. ST_PixelAsCentroid.
ST_PixelAsCentroids. ST_Value. ST_NearestValue.
ST_Neighborhood. ST_SetValue. ST_SetValues.
ST_DumpValues. ST_PixelOfValue

Raster Editors

ST_SetGeoReference. ST_SetRotation. ST_SetScale.
ST_SetSkew. ST_SetSRID. ST_SetUpperLeft.
ST_Resample. ST_Rescale. ST_Reskew. ST_SnapToGrid.
ST _Resize. ST _Transform

Raster Band
Editors

ST_SetBandNoDataValue. ST_SetBandIsNoData

Raster Band
Statistics and
Analytics

ST_Count. ST_CountAgg. ST_Histogram. ST_Quantile.
ST_SummaryStats. ST_SummaryStatsAgg. ST_ValueCount

Raster Outputs

ST_AsBinary. ST_AsGDALRaster. ST_AsSJPEG. ST_AsPNG.
ST_AsTIFF

Raster Processing

ST_Clip. ST_ColorMap. ST_Intersection. ST_MapAlgebra.
ST Reclass. ST _Union. ST_Distinct4ma.
ST_InvDistWeightdma. ST_Max4ma. ST_Meandma.
ST_Min4dma. ST_MinDist4ma. ST_Ranged4ma.
ST_StdDev4ma. ST_Sumdma. ST_Aspect. ST_HillShade.
ST_Roughness. ST_Slope. ST_TPI. ST_TRI. Box3D.
ST_ConvexHull. ST_DumpAsPolygons. ST_Envelope.
ST_MinConvexHull. ST_Polygon. ST_Contains.
ST_ContainsProperly. ST_Covers. ST_CoveredBy.
ST_Disjoint. ST_Intersects. ST_Overlaps. ST_Touches.
ST_SameAlignment. ST_NotSameAlignmentReason.
ST_Within, ST_DWithin. ST_DFullyWithin

Raster Operators

&& ., &<, &> =\ @, ~=, ~
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FEFRs|

GaussDB(DWS) #3EZERIPostGIS Extension3z3FGIST (Generalized Search Tree) Z5[g]
£5| (P XFERIM ) - HBELTFB-treeR5|, GISTRSIENTEEXEAIFEMEIRS
1, IERES/VIIIEHIRE BN ERE,

FRIN TS EIZEGISTRS]:

CREATE INDEX /indexname ON tablename USING GIST ( geometryfield );

¥ IR
o RMIFTEE.
o R FOraclekBEREIERE .
o  AXIFEHIWREEEKRTopology.
o FZIFBRINZES|,
e spatial_ref_sysZR1EY BHAE) R TIFEITIRIE

12.4 OPEN SOURCE SOFTWARE NOTICE (For PostGIS)

This document contains open source software notice for the product. And this
document is confidential information of copyright holder. Recipient shall protect it
in due care and shall not disseminate it without permission.

Warranty Disclaimer

This document is provided “asis” without any warranty whatsoever, including
the accuracy or comprehensiveness. Copyright holder of this document may
change the contents of this document at any time without prior notice, and
copyright holder disclaims any liability in relation to recipient’ s use of this
document.

Open source software is provided by the author “asis” and any express or
implied warranties, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose are disclaimed. In no event
shall the author be liable for any direct, indirect, incidental, special, exemplary, or
consequential damages (including, but not limited to, procurement of substitute
goods or services; loss of data or profits; or business interruption) however caused
and on any theory of liability, whether in contract, strict liability, or tort (including
negligence or otherwise) arising in any way out of the use of open source
software, even if advised of the possibility of such damage.

Copyright Notice And License Texts

Software: postgis-2.4.2

Copyright notice:

"Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301
Copyright 2008 Kevin Neufeld
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Copyright (c) 2009 Walter Bruce Sinclair

Copyright 2006-2013 Stephen Woodbridge.

Copyright (c) 2008 Walter Bruce Sinclair

Copyright (c) 2012 TJ Holowaychuk <tj@vision-media.ca>
Copyright (c) 2008, by Attractive Chaos <attractivechaos@aol.co.uk>
Copyright (c) 2001-2012 Walter Bruce Sinclair

Copyright (c) 2010 Walter Bruce Sinclair

Copyright 2006 Stephen Woodbridge

Copyright 2006-2010 Stephen Woodbridge.

Copyright (c) 2006-2014 Stephen Woodbridge.

Copyright (c) 2017, Even Rouault <even.rouault at spatialys.com>
Copyright (C) 2004-2015 Sandro Santilli <strk@kbt.io>

Copyright (C) 2008-2011 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2008 Mark Cave-Ayland <mark.cave-ayland@siriusit.co.uk>
Copyright 2015 Nicklas Avén <nicklas.aven@jordogskog.no>
Copyright 2008 Paul Ramsey

Copyright (C) 2012 Sandro Santilli <strk@kbt.io>

Copyright 2012 Sandro Santilli <strk@kbt.io>

Copyright (C) 2014 Sandro Santilli <strk@kbt.io>

Copyright 2013 Olivier Courtin <olivier.courtin@oslandia.com>
Copyright 2009 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright 2008 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright 2011 Sandro Santilli <strk@kbt.io>

Copyright 2015 Daniel Baston

Copyright 2009 Olivier Courtin <olivier.courtin@oslandia.com>
Copyright 2014 Kashif Rasul <kashif.rasul@gmail.com> and
Shoaib Burqg <saburg@gmail.com>

Copyright 2013 Sandro Santilli <strk@kbt.io>

Copyright 2010 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2017 Sandro Santilli <strk@kbt.io>

Copyright (C) 2015 Sandro Santilli <strk@kbt.io>

Copyright (C) 2009 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2011 Sandro Santilli <strk@kbt.io>
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Copyright 2010 Olivier Courtin <olivier.courtin@oslandia.com>
Copyright 2014 Nicklas Avén

Copyright 2011-2016 Regina Obe

Copyright (C) 2008 Paul Ramsey

Copyright (C) 2011-2015 Sandro Santilli <strk@kbt.io>
Copyright 2010-2012 Olivier Courtin <olivier.courtin@oslandia.com>
Copyright (C) 2015 Daniel Baston <dbaston@gmail.com>
Copyright (C) 2013 Nicklas Avén

Copyright (C) 2016 Sandro Santilli <strk@kbt.io>

Copyright 2017 Darafei Praliaskouski <me@komzpa.net>
Copyright (c) 2016, Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2011-2012 Sandro Santilli <strk@kbt.io>
Copyright (C) 2011 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2007-2008 Mark Cave-Ayland

Copyright (C) 2001-2006 Refractions Research Inc.

Copyright 2015 Daniel Baston <dbaston@gmail.com>
Copyright 2009 David Skea <David.Skea@gov.bc.ca>

Copyright (C) 2012-2015 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2012-2015 Sandro Santilli <strk@kbt.io>
Copyright 2001-2006 Refractions Research Inc.

Copyright (C) 2004 Refractions Research Inc.

Copyright 2011-2014 Sandro Santilli <strk@kbt.io>

Copyright 2009-2010 Sandro Santilli <strk@kbt.io>

Copyright 2015-2016 Daniel Baston <dbaston@gmail.com>
Copyright 2011-2015 Sandro Santilli <strk@kbt.io>

Copyright 2007-2008 Mark Cave-Ayland

Copyright 2012-2013 Oslandia <infos@oslandia.com>
Copyright (C) 2015-2017 Sandro Santilli <strk@kbt.io>
Copyright (C) 2001-2003 Refractions Research Inc.

Copyright 2016 Sandro Santilli <strk@kbt.io>

Copyright 2011 Kashif Rasul <kashif.rasul@gmail.com>
Copyright (C) 2014 Nicklas Avén

Copyright (C) 2010 Paul Ramsey <pramsey@cleverelephant.ca>
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Copyright (C) 2010-2015 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2011 Sandro Santilli <strk@kbt.io>

Copyright (C) 2011-2014 Sandro Santilli <strk@kbt.io>

Copyright (C) 1984, 1989-1990, 2000-2015 Free Software Foundation, Inc.
Copyright (C) 2011 Paul Ramsey

Copyright 2001-2003 Refractions Research Inc.

Copyright 2009-2010 Olivier Courtin <olivier.courtin@oslandia.com>
Copyright 2010-2012 Oslandia

Copyright 2006 Corporacion Autonoma Regional de Santander
Copyright 2013 Nicklas Avén

Copyright 2011-2016 Arrival 3D, Regina Obe

Copyright (C) 2009 David Skea <David.Skea@gov.bc.ca>

Copyright (C) 2017 Sandro Santilli <strk@kbt.io>

Copyright (C) 2009-2012 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2010 - Oslandia

Copyright (C) 2006 Mark Leslie <mark.leslie@lisasoft.com>

Copyright (C) 2008-2009 Mark Cave-Ayland <mark.cave-ayland@siriusit.co.uk>
Copyright (C) 2009-2015 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2010 Olivier Courtin <olivier.courtin@camptocamp.com>
Copyright 2010 Nicklas Avén

Copyright 2012 Paul Ramsey

Copyright 2011 Nicklas Avén

Copyright 2002 Thamer Alharbash

Copyright 2011 OSGeo

Copyright (C) 2009-2011 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2008 Mark Cave-Ayland <mark.cave-ayland@siriusit.co.uk>
Copyright (C) 2004-2007 Refractions Research Inc.

Copyright 2010 LISAsoft Pty Ltd

Copyright 2010 Mark Leslie

Copyright (c) 1999, Frank Warmerdam

Copyright 2009 Mark Cave-Ayland <mark.cave-ayland@siriusit.co.uk>
Copyright (c) 2007, Frank Warmerdam

Copyright 2008 OpenGeo.org
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Copyright (C) 2008 OpenGeo.org

Copyright (C) 2009 Mark Cave-Ayland <mark.cave-ayland@siriusit.co.uk>
Copyright 2010 LISAsoft

Copyright (C) 2010 Mark Cave-Ayland <mark.cave-ayland@siriusit.co.uk>
Copyright (c) 1999, 2001, Frank Warmerdam

Copyright (C) 2016-2017 Bj?rn Harrtell <bjorn@wololo.org>
Copyright (C) 2017 Danny G?tte <danny.goette@fem.tu-ilmenau.de>
Copyright 2009-2011 Paul Ramsey <pramsey@cleverelephant.ca>
AcopyrightA

Copyright 2012 (C) Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2006 Refractions Research Inc.

Copyright 2009 Paul Ramsey <pramsey@opengeo.org>

Copyright 2001-2009 Refractions Research Inc.

Copyright (C) 2010 Olivier Courtin <olivier.courtin@oslandia.com>
By Nathan Wagner, copyright disclaimed,

this entire file is in the public domain

Copyright 2009-2011 Olivier Courtin <olivier.courtin@oslandia.com>
Copyright (C) 2001-2005 Refractions Research Inc.

Copyright 2001-2011 Refractions Research Inc.

Copyright 2009-2014 Sandro Santilli <strk@kbt.io>

Copyright (C) 2008 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2010 Sandro Santilli <strk@kbt.io>

Copyright 2012 J Smith <dark.panda@gmail.com>

Copyright 2009 - 2010 Oslandia

Copyright 2009 Oslandia

Copyright 2001-2005 Refractions Research Inc.

Copyright 2016 Paul Ramsey <pramsey@cleverelephant.ca>
Copyright 2016 Daniel Baston <dbaston@gmail.com>

Copyright (C) 2011 OpenGeo.org

Copyright (c) 2003-2017, Troy D. Hanson http:troydhanson.github.com/uthash/
Copyright (C) 2011 Regents of the University of California

Copyright (C) 2011-2013 Regents of the University of California
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Copyright (C) 2010-2011 Jorge Arevalo <jorge.arevalo@deimos-space.com>
Copyright (C) 2010-2011 David Zwarg <dzwarg@azavea.com>

Copyright (C) 2009-2011 Pierre Racine <pierre.racine@sbf.ulaval.ca>
Copyright (C) 2009-2011 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2008-2009 Sandro Santilli <strk@kbt.io>

Copyright (C) 2013 Nathaneil Hunter Clay <clay.nathaniel@gmail.com
Copyright (C) 2013 Nathaniel Hunter Clay <clay.nathaniel@gmail.com>
Copyright (C) 2013 Bborie Park <dustymugs@gmail.com>

Copyright (C) 2013 Nathaniel Hunter Clay <clay.nathaniel@gmail.com>

(C) 2009 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2009 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2009-2010 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2009-2010 Jorge Arevalo <jorge.arevalo@deimos-space.com>
Copyright (C) 2012 Regents of the University of California

Copyright (C) 2013 Regents of the University of California

Copyright (C) 2012-2013 Regents of the University of California

Copyright (C) 2009 Sandro Santilli <strk@kbt.io>

License: The GPL v2 License.

GNU GENERAL PUBLIC LICENSE

Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin St, Fifth Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share
and change it. By contrast, the GNU General Public License is intended to
guarantee your freedom to share and change free software--to make sure the
software is free for all its users. This General Public License applies to most of the
Free Software Foundation's software and to any other program whose authors
commit to using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.) You can apply it to your
programs, too.
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When we speak of free software, we are referring to freedom, not price. Our
General Public Licenses are designed to make sure that you have the freedom to
distribute copies of free software (and charge for this service if you wish), that you
receive source code or can get it if you want it, that you can change the software
or use pieces of it in new free programs; and that you know you can do these
things.

To protect your rights, we need to make restrictions that forbid anyone to deny
you these rights or to ask you to surrender the rights. These restrictions translate
to certain responsibilities for you if you distribute copies of the software, or if you
modify it.

For example, if you distribute copies of such a program, whether gratis or for a
fee, you must give the recipients all the rights that you have. You must make sure
that they, too, receive or can get the source code. And you must show them these
terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer
you this license which gives you legal permission to copy, distribute and/or modify
the software.

Also, for each author's protection and ours, we want to make certain that
everyone understands that there is no warranty for this free software. If the
software is modified by someone else and passed on, we want its recipients to
know that what they have is not the original, so that any problems introduced by
others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to
avoid the danger that redistributors of a free program will individually obtain
patent licenses, in effect making the program proprietary. To prevent this, we have
made it clear that any patent must be licensed for everyone's free use or not
licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice
placed by the copyright holder saying it may be distributed under the terms of this
General Public License. The "Program", below, refers to any such program or work,
and a "work based on the Program" means either the Program or any derivative
work under copyright law: that is to say, a work containing the Program or a
portion of it, either verbatim or with modifications and/or translated into another
language. (Hereinafter, translation is included without limitation in the term
"modification".) Each license is addressed as "you".

Activities other than copying, distribution and modification are not covered by this
License; they are outside its scope. The act of running the Program is not
restricted, and the output from the Program is covered only if its contents
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constitute a work based on the Program (independent of having been made by
running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's source code as
you receive it, in any medium, provided that you conspicuously and appropriately
publish on each copy an appropriate copyright notice and disclaimer of warranty;
keep intact all the notices that refer to this License and to the absence of any
warranty; and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at
your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus
forming a work based on the Program, and copy and distribute such modifications
or work under the terms of Section 1 above, provided that you also meet all of
these conditions:

a) You must cause the modified files to carry prominent notices stating that you
changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part
contains or is derived from the Program or any part thereof, to be licensed as a
whole at no charge to all third parties under the terms of this License.

¢) If the modified program normally reads commands interactively when run, you
must cause it, when started running for such interactive use in the most ordinary
way, to print or display an announcement including an appropriate copyright
notice and a notice that there is no warranty (or else, saying that you provide a
warranty) and that users may redistribute the program under these conditions,
and telling the user how to view a copy of this License. (Exception: if the Program
itself is interactive but does not normally print such an announcement, your work
based on the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections
of that work are not derived from the Program, and can be reasonably considered
independent and separate works in themselves, then this License, and its terms, do
not apply to those sections when you distribute them as separate works. But when
you distribute the same sections as part of a whole which is a work based on the
Program, the distribution of the whole must be on the terms of this License,
whose permissions for other licensees extend to the entire whole, and thus to each
and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to
work written entirely by you; rather, the intent is to exercise the right to control
the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the
Program (or with a work based on the Program) on a volume of a storage or
distribution medium does not bring the other work under the scope of this
License.
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3. You may copy and distribute the Program (or a work based on it, under Section
2) in object code or executable form under the terms of Sections 1 and 2 above
provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source code,
which must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any
third party, for a charge no more than your cost of physically performing source
distribution, a complete machine-readable copy of the corresponding source code,
to be distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer to distribute
corresponding source code. (This alternative is allowed only for noncommercial
distribution and only if you received the program in object code or executable
form with such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making
modifications to it. For an executable work, complete source code means all the
source code for all modules it contains, plus any associated interface definition
files, plus the scripts used to control compilation and installation of the
executable. However, as a special exception, the source code distributed need not
include anything that is normally distributed (in either source or binary form) with
the major components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies the
executable.

If distribution of executable or object code is made by offering access to copy from
a designated place, then offering equivalent access to copy the source code from
the same place counts as distribution of the source code, even though third parties
are not compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as
expressly provided under this License. Any attempt otherwise to copy, modify,
sublicense or distribute the Program is void, and will automatically terminate your
rights under this License. However, parties who have received copies, or rights,
from you under this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it.
However, nothing else grants you permission to modify or distribute the Program
or its derivative works. These actions are prohibited by law if you do not accept
this License. Therefore, by modifying or distributing the Program (or any work
based on the Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying the Program or
works based on it.

6. Each time you redistribute the Program (or any work based on the Program),
the recipient automatically receives a license from the original licensor to copy,
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distribute or modify the Program subject to these terms and conditions. You may
not impose any further restrictions on the recipients' exercise of the rights granted
herein. You are not responsible for enforcing compliance by third parties to this
License.

7. If, as a consequence of a court judgment or allegation of patent infringement or
for any other reason (not limited to patent issues), conditions are imposed on you
(whether by court order, agreement or otherwise) that contradict the conditions of
this License, they do not excuse you from the conditions of this License. If you
cannot distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may not
distribute the Program at all. For example, if a patent license would not permit
royalty-free redistribution of the Program by all those who receive copies directly
or indirectly through you, then the only way you could satisfy both it and this
License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular
circumstance, the balance of the section is intended to apply and the section as a
whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other
property right claims or to contest validity of any such claims; this section has the
sole purpose of protecting the integrity of the free software distribution system,
which is implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed through that
system in reliance on consistent application of that system; it is up to the author/
donor to decide if he or she is willing to distribute software through any other
system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a
consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries
either by patents or by copyrighted interfaces, the original copyright holder who
places the Program under this License may add an explicit geographical
distribution limitation excluding those countries, so that distribution is permitted
only in or among countries not thus excluded. In such case, this License
incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the
General Public License from time to time. Such new versions will be similar in
spirit to the present version, but may differ in detail to address new problems or
concerns.

Each version is given a distinguishing version number. If the Program specifies a
version number of this License which applies to it and "any later version", you
have the option of following the terms and conditions either of that version or of
any later version published by the Free Software Foundation. If the Program does
not specify a version number of this License, you may choose any version ever
published by the Free Software Foundation.
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10. If you wish to incorporate parts of the Program into other free programs
whose distribution conditions are different, write to the author to ask for
permission. For software which is copyrighted by the Free Software Foundation,
write to the Free Software Foundation; we sometimes make exceptions for this.
Our decision will be guided by the two goals of preserving the free status of all
derivatives of our free software and of promoting the sharing and reuse of
software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE
LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES,INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL
OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE
THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs
If you develop a new program, and you want it to be of the greatest possible use

to the public, the best way to achieve this is to make it free software which
everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to
the start of each source file to most effectively convey the exclusion of warranty;
and each file should have at least the "copyright" line and a pointer to where the
full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>
This program is free software; you can redistribute it and/or modify it under the

terms of the GNU General Public License as published by the Free Software
Foundation; either version 2 of the License, or (at your option) any later version.
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This program is distributed in the hope that it will be useful,but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU General Public License for more
details.

You should have received a copy of the GNU General Public License along with
this program; if not, write to the Free Software Foundation, Inc.,, 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts
in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type ‘show w'.
This is free software, and you are welcome to redistribute it under certain

conditions; type “show c' for details.

The hypothetical commands “show w' and “show c' should show the appropriate
parts of the General Public License. Of course, the commands you use may be
called something other than “show w' and “show c'; they could even be mouse-
clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your school,
if any, to sign a "copyright disclaimer" for the program, if necessary. Here is a
sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
“*Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989 Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may consider it
more useful to permit linking proprietary applications with the library. If this is
what you want to do, use the GNU Library General Public License instead of this
License.

Software:Geos

Copyright notice:

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>

Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2013 Sandro Santilli <strk@keybit.net>

Copyright (C) 2011 Sandro Santilli <strk@keybit.net>

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
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Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.
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Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
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Copyright (C) 2005-2007 Refractions Research Inc.

Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>

Copyright (C) 2010 Sandro Santilli <strk@keybit.net>

Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>

Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.

Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
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Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com
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Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
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Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>

Copyright (C) 2010 Sandro Santilli <strk@keybit.net>

Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>

Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.

Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
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Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)
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Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot
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Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>

Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.

Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
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Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.

Copyright (C) 2005-2007 Refractions Research Inc.

Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 267



IR CERSS
FkigE

12 PostGIS Extension

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
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Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.

Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 269



HIRCERSS
FRisE

12 PostGIS Extension

Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.

Copyright (C) 2005-2007 Refractions Research Inc.

Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999
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Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
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Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
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Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.

Copyright (C) 2005-2007 Refractions Research Inc.

Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.
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Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.
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Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
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Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>

Copyright (C) 2010 Sandro Santilli <strk@keybit.net>

Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>

Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.

Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
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Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
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Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
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Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>

Copyright (C) 2010 Sandro Santilli <strk@keybit.net>

Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.

Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>

Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.

Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)

Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Copyright (C) 2005-2011 Refractions Research Inc.
Copyright (C) 2009 Ragi Y. Burhum <ragi@burhum.com>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2005 2006 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net>

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 279



HIRCERSS
FkisE

12 PostGIS Extension

Copyright (C) 2006-2011 Refractions Research Inc.
Copyright (C) 2011 Sandro Santilli <strk@keybit.net
Copyright (C) 2009-2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2016 Daniel Baston

Copyright (C) 2008 Sean Gillies

Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Refractions Research Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Sandro Santilli <strk@keybit.net>
Copyright (C) 2008-2010 Safe Software Inc.

Copyright (C) 2006-2007 Refractions Research Inc.
Copyright (C) 2005-2007 Refractions Research Inc.
Copyright (C) 2007 Refractions Research Inc.

Copyright (C) 2014 Mika Heiskanen <mika.heiskanen@fmi.fi>
Copyright (C) 2009-2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 2011 Sandro Santilli <strk@keybit.net>
Copyright (C) 2010 Sandro Santilli <strk@keybit.net>
Copyright (C) 2009 Mateusz Loskot

Copyright (C) 2005-2009 Refractions Research Inc.
Copyright (C) 2001-2009 Vivid Solutions Inc.

Copyright (C) 2012 Sandro Santilli <strk@keybit.net>
Copyright (C) 2006 Wu Yongwei

Copyright (C) 2012 Excensus LLC.

Copyright (C) 1996-2015 Free Software Foundation, Inc.
Copyright (c) 1995 Olivier Devillers <Olivier.Devillers@sophia.inria.fr>
Copyright (C) 2007-2010 Safe Software Inc.

Copyright (C) 2010 Safe Software Inc.

Copyright (C) 2006 Refractions Research

Copyright 2004 Sean Gillies, sgillies@frii.com

Copyright (C) 2011 Mateusz Loskot <mateusz@loskot.net>
Copyright (C) 2015 Nyall Dawson <nyall dot dawson at gmail dot com>

Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason
(www.grinninglizard.com)
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Original code (2.0 and earlier )copyright (c) 2000-2002 Lee Thomason
(www.grinninglizard.com)

License: LGPL V2.1

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts as the successor
of the GNU Library Public License, version 2, hence the version number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom to share
and change it. By contrast, the GNU General Public

Licenses are intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some specially
designated software packages--typically libraries--of the Free Software Foundation
and other authors who decide to use it. You can use it too, but we suggest you
first think carefully about whether this license or the ordinary General Public
License is the better strategy to use in any particular case, based on the
explanations below.

When we speak of free software, we are referring to freedom of use, not price.
Our General Public Licenses are designed to make sure that you have the freedom
to distribute copies of free software (and charge for this service if you wish); that
you receive source code or can get it if you want it; that you can change the
software and use pieces of it in new free programs; and that you are informed
that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to
deny you these rights or to ask you to surrender these rights. These restrictions
translate to certain responsibilities for you if you distribute copies of the library or
if you modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you
must give the recipients all the rights that we gave you. You must make sure that
they, too, receive or can get the source code. If you link other code with the library,
you must provide complete object files to the recipients, so that they can relink
them with the library after making changes to the library and recompiling it. And
you must show them these terms so they know their rights.

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 281



HIRCERS
&g 12 PostGIS Extension

We protect your rights with a two-step method: (1) we copyright the library, and
(2) we offer you this license, which gives you legal permission to copy, distribute
and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty
for the free library. Also, if the library is modified by someone else and passed on,
the recipients should know that what they have is not the original version, so that
the original author's reputation will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat to the existence of any free
program. We wish to make sure that a company cannot effectively restrict the
users of a free program by obtaining a restrictive license from a patent holder.
Therefore, we insist that any patent license obtained for a version of the library
must be consistent with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU
General Public License. This license, the GNU Lesser General Public License, applies
to certain designated libraries, and

is quite different from the ordinary General Public License. We use this license for
certain libraries in order to permit linking those libraries into non-free programs.

When a program is linked with a library, whether statically or using a shared
library, the combination of the two is legally speaking a combined work, a
derivative of the original library. The ordinary General Public License therefore
permits such linking only if the entire combination fits its criteria of freedom. The
Lesser General Public License permits more lax criteria for linking other code with
the library.

We call this license the "Lesser" General Public License because it does Less to
protect the user's freedom than the ordinary General Public License. It also
provides other free software developers Less of an advantage over competing
non-free programs. These disadvantages are the reason we use the ordinary
General Public License for many libraries. However, the Lesser license provides
advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to encourage the
widest possible use of a certain library, so that it becomes a de-facto standard. To
achieve this, non-free programs must be allowed to use the library. A more
frequent case is that a free library does the same job as widely used non-free
libraries. In this case, there is little to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables
a greater number of people to use a large body of free software. For example,
permission to use the GNU C Library in

non-free programs enables many more people to use the whole GNU operating
system, as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users' freedom,
it does ensure that the user of a program that is linked with the Library has the
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freedom and the wherewithal to run that program using a modified version of the
Library.

The precise terms and conditions for copying, distribution and modification follow.
Pay close attention to the difference between a "work based on the library" and a
"work that uses the library". The

former contains code derived from the library, whereas the latter must be
combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other program which
contains a notice placed by the copyright holder or other authorized party saying
it may be distributed under the terms of this Lesser General Public License (also
called "this License"). Each licensee is addressed as "you".

A "library" means a collection of software functions and/or data prepared so as to
be conveniently linked with application programs (which use some of those
functions and data) to form executables.

The "Library", below, refers to any such software library or work which has been
distributed under these terms. A "work based on the Library" means either the
Library or any derivative work under

copyright law: that is to say, a work containing the Library or a portion of it, either
verbatim or with modifications and/or translated straightforwardly into another
language. (Hereinafter, translation is included without limitation in the term
"modification".)

"Source code" for a work means the preferred form of the work for making
modifications to it. For a library, complete source code means all the source code
for all modules it contains, plus any associated interface definition files, plus the
scripts used to control compilation and installation of the library.

Activities other than copying, distribution and modification are not covered by this
License; they are outside its scope. The act of running a program using the Library
is not restricted, and output from such a program is covered only if its contents
constitute a work based on the Library (independent of the use of the Library in a
tool for writing it). Whether that is true depends on what the Library does and
what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's complete source
code as you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an

appropriate copyright notice and disclaimer of warranty; keep intact all the notices
that refer to this License and to the absence of any warranty; and distribute a
copy of this License along with the

Library.
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You may charge a fee for the physical act of transferring a copy, and you may at
your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Library or any portion of it, thus
forming a work based on the Library, and copy and distribute such modifications
or work under the terms of Section 1

above, provided that you also meet all of these conditions:
a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices stating that you
changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no charge to all third
parties under the terms of this License.

d) If a facility in the modified Library refers to a function or a table of data to be
supplied by an application program that uses the facility, other than as an
argument passed when the facility is invoked, then you must make a good faith
effort to ensure that, in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, a function in a library to compute square roots has a purpose that is
entirely well-defined independent of the application. Therefore, Subsection 2d
requires that any application-supplied function or table used by this function must
be optional: if the application does not supply it, the square root function must
still compute square roots.)

These requirements apply to the modified work as a whole. If identifiable sections
of that work are not derived from the Library, and can be reasonably considered
independent and separate works in

themselves, then this License, and its terms, do not apply to those sections when
you distribute them as separate works. But when you distribute the same sections
as part of a whole which is a work based on the Library, the distribution of the
whole must be on the terms of this License, whose permissions for other licensees
extend to the entire whole, and thus to each and every part regardless of who
wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to
work written entirely by you; rather, the intent is to exercise the right to control
the distribution of derivative or

collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the
Library (or with a work based on the Library) on a volume of a storage or
distribution medium does not bring the other work under the scope of this
License.
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3. You may opt to apply the terms of the ordinary GNU General Public License
instead of this License to a given copy of the Library. To do this, you must alter all
the notices that refer to this License, so that they refer to the ordinary GNU
General Public License, version 2, instead of to this License. (If a newer version
than version 2 of the ordinary GNU General Public License has appeared, then you
can specify that version instead if you wish.) Do not make any other change in
these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the
ordinary GNU General Public License applies to all subsequent copies and
derivative works made from that copy.

This option is useful when you wish to copy part of the code of the Library into a
program that is not a library.

4. You may copy and distribute the Library (or a portion or derivative of it, under
Section 2) in object code or executable form under the terms of Sections 1 and 2
above provided that you accompany

it with the complete corresponding machine-readable source code, which must be
distributed under the terms of Sections 1 and 2 above on a medium customarily
used for software interchange.

If distribution of object code is made by offering access to copy from a designated
place, then offering equivalent access to copy the source code from the same
place satisfies the requirement to

distribute the source code, even though third parties are not compelled to copy
the source along with the object code.

5. A program that contains no derivative of any portion of the Library, but is
designed to work with the Library by being compiled or linked with it, is called a
"work that uses the Library". Such a

work, in isolation, is not a derivative work of the Library, and therefore falls
outside the scope of this License.

However, linking a "work that uses the Library" with the Library creates an
executable that is a derivative of the Library (because it contains portions of the
Library), rather than a "work that uses the library". The executable is therefore
covered by this License.

Section 6 states terms for distribution of such executables.

When a "work that uses the Library" uses material from a header file that is part
of the Library, the object code for the work may be a derivative work of the
Library even though the source code is not. Whether this is true is especially
significant if the work can be linked without the Library, or if the work is itself a
library. The threshold for this to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data structure layouts and
accessors, and small macros and small inline functions (ten lines or less in length),
then the use of the object
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file is unrestricted, regardless of whether it is legally a derivative work.
(Executables containing this object code plus portions of the Library will still fall
under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the object
code for the work under the terms of Section 6. Any executables containing that
work also fall under Section 6,

whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or link a "work
that uses the Library" with the Library to produce a work containing portions of
the Library, and distribute that work

under terms of your choice, provided that the terms permit modification of the
work for the customer's own use and reverse engineering for debugging such
modifications.

You must give prominent notice with each copy of the work that the Library is
used in it and that the Library and its use are covered by this License. You must
supply a copy of this License. If the work during execution displays copyright
notices, you must include the copyright notice for the Library among them, as well
as a reference directing the user to the copy of this License. Also, you must do one
of these things:

a) Accompany the work with the complete corresponding machine-readable
source code for the Library including whatever changes were used in the work
(which must be distributed under Sections 1 and 2 above); and, if the work is an
executable linked with the Library, with the complete machine-readable "work
that uses the Library", as object code and/or source code, so that the user can
modify the Library and then relink to produce a modified executable containing
the modified Library. (It is understood that the user who changes the contents of
definitions files in the Library will not necessarily be able to recompile the
application to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the Library. A suitable
mechanism is one that (1) uses at run time a copy of the library already present
on the user's computer system,

rather than copying library functions into the executable, and (2) will operate
properly with a modified version of the library, if the user installs one, as long as
the modified version is interface-compatible with the version that the work was
made with.

¢) Accompany the work with a written offer, valid for at least three years, to give
the same user the materials specified in Subsection 6a, above, for a charge no
more than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy from a designated
place, offer equivalent access to copy the above specified materials from the same
place.
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e) Verify that the user has already received a copy of these materials or that you
have already sent this user a copy.

For an executable, the required form of the "work that uses the Library" must
include any data and utility programs needed for reproducing the executable from
it. However, as a special exception,

the materials to be distributed need not include anything that is normally
distributed (in either source or binary form) with the major components (compiler,
kernel, and so on) of the operating system on

which the executable runs, unless that component itself accompanies the
executable.

It may happen that this requirement contradicts the license restrictions of other
proprietary libraries that do not normally accompany the operating system. Such a
contradiction means you cannot

use both them and the Library together in an executable that you distribute.

7. You may place library facilities that are a work based on the Library side-by-side
in a single library together with other library facilities not covered by this License,
and distribute such a combined library, provided that the separate distribution of
the work based on the Library and of the other library facilities is otherwise
permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work based on the
Library, uncombined with any other library facilities. This must be distributed
under the terms of the Sections above.

b) Give prominent notice with the combined library of the fact that part of it is a
work based on the Library, and explaining where to find the accompanying
uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library except
as expressly provided under this License. Any attempt otherwise to copy, modify,
sublicense, link with, or distribute the Library is void, and will automatically
terminate your rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not signed it.
However, nothing else grants you permission to modify or distribute the Library or
its derivative works. These actions are prohibited by law if you do not accept this
License. Therefore, by modifying or distributing the Library (or any work based on
the Library), you indicate your acceptance of this License to do so, and all its
terms and conditions for copying, distributing or modifying the Library or works
based on it.

10. Each time you redistribute the Library (or any work based on the Library), the
recipient automatically receives a license from the original licensor to copy,
distribute, link with or modify the Library subject to these terms and conditions.
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You may not impose any further restrictions on the recipients' exercise of the
rights granted herein.

You are not responsible for enforcing compliance by third parties with this License.

11. If, as a consequence of a court judgment or allegation of patent infringement
or for any other reason (not limited to patent issues), conditions are imposed on
you (whether by court order, agreement or otherwise) that contradict the
conditions of this License, they do not excuse you from the conditions of this
License. If you cannot distribute so as to satisfy simultaneously your obligations
under this License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent license would not
permit royalty-free redistribution of the Library by all those who receive copies
directly or indirectly through you, then the only way you could satisfy both it and
this License would be to refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular
circumstance, the balance of the section is intended to apply, and the section as a
whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other
property right claims or to contest validity of any such claims; this section has the
sole purpose of protecting the

integrity of the free software distribution system which is implemented by public
license practices. Many people have made generous contributions to the wide
range of software distributed through that system in reliance on consistent
application of that system; it is up to the author/donor to decide if he or she is
willing to distribute software through any other system and a licensee cannot

impose that choice.

This section is intended to make thoroughly clear what is believed to be a
consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted in certain countries
either by patents or by copyrighted interfaces, the original copyright holder who
places the Library under this License may add an explicit geographical distribution
limitation excluding those countries, so that distribution is permitted only in or
among countries not thus excluded. In such case, this License incorporates the
limitation as if written in the body of this License.

13. The Free Software Foundation may publish revised and/or new versions of the
Lesser General Public License from time to time.

Such new versions will be similar in spirit to the present version, but may differ in
detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a
version number of this License which applies to it and "any later version", you
have the option of following the terms and conditions either of that version or of
any later version published by the Free Software Foundation. If the Library does
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not specify a license version number, you may choose any version ever published
by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs whose
distribution conditions are incompatible with these, write to the author to ask for
permission. For software which is

copyrighted by the Free Software Foundation, write to the Free Software
Foundation; we sometimes make exceptions for this. Our decision will be guided
by the two goals of preserving the free status

of all derivatives of our free software and of promoting the sharing and reuse of
software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE
TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE
THE LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING

RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR
A FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest possible use to
the public, we recommend making it free software that everyone can redistribute
and change. You can do so by permitting redistribution under these terms (or,
alternatively, under the terms of the ordinary General Public License).

To apply these terms, attach the following notices to the library. It is safest to
attach them to the start of each source file to most effectively convey the
exclusion of warranty; and each file should have at least the "copyright" line and a
pointer to where the full notice is found.
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<one line to give the library's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>
This library is free software; you can redistribute it and/or modify it under the

terms of the GNU Lesser General Public License as published by the Free Software
Foundation; either version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU

Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License along

with this library; if not, write to the Free Software Foundation, Inc., 51 Franklin
Street, Fifth Floor, Boston, MA 02110-1301

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your school,
if any, to sign a "copyright disclaimer" for the library, if necessary. Here is a
sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the library “Frob' (a library
for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990

Ty Coon, President of Vice

That's all there is to it!
Software: JSON-C

Copyright notice:

Copyright (c) 2004, 2005 Metaparadigm Pte. Ltd.

Copyright (c) 2009-2012 Eric Haszlakiewicz

Copyright (c) 2004, 2005 Metaparadigm Pte Ltd

Copyright (c) 2009 Hewlett-Packard Development Company, L.P.
Copyright 2011, John Resig

Copyright 2011, The Dojo Foundation

Copyright (c) 2012 Eric Haszlakiewicz

Copyright (c) 2009-2012 Hewlett-Packard Development Company, L.P.
Copyright (c) 2008-2009 Yahoo! Inc. All rights reserved.
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Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001, 2003, 2004, 2005, 2006,
2007, 2008, 2009, 2010, 2011 Free Software Foundation, Inc.
Copyright (c) 2013 Metaparadigm Pte. Ltd.

License: MIT License
Copyright (c) 2009-2012 Eric Haszlakiewicz

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the "Software"), to deal in the
Software without restriction, including without limitation the rights to use, copy,
modify, merge, publish, distribute, sublicense, and/or sell copies of the Software,
and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF
OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.

Copyright (c) 2004, 2005 Metaparadigm Pte Ltd

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the "Software"), to deal in the
Software without restriction, including without limitation the rights to use, copy,
modify, merge, publish, distribute, sublicense, and/or sell copies of the Software,
and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF
OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
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Software: proj

Copyright notice:

"Copyright (C) 2010 Mateusz Loskot <mateusz@loskot.net>

Copyright (C) 2007 Douglas Gregor <doug.gregor@gmail.com>

Copyright (C) 2007 Troy Straszheim

CMake, Copyright (C) 2009-2010 Mateusz Loskot <mateusz@loskot.net> )
Copyright (C) 2011 Nicolas David <nicolas.david@ign.fr>

Copyright (c) 2000, Frank Warmerdam

Copyright (c) 2011, Open Geospatial Consortium, Inc.

Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001, 2003, 2004, 2005, 2006,
2007, 2008, 2009, 2010, 2011 Free Software Foundation, Inc.

Copyright (c) Charles Karney (2012-2015) <charles@karney.com> and licensed
Copyright (c) 2005, Antonello Andrea

Copyright (c) 2010, Frank Warmerdam

Copyright (c) 1995, Gerald Evenden

Copyright (c) 2000, Frank Warmerdam <warmerdam@pobox.com>
Copyright (c) 2010, Frank Warmerdam <warmerdam@pobox.com>
Copyright (c) 2013, Frank Warmerdam

Copyright (c) 2003 Gerald I. Evenden

Copyright (c) 2012, Frank Warmerdam <warmerdam@pobox.com>
Copyright (c) 2002, Frank Warmerdam

Copyright (c) 2004 Gerald I. Evenden

Copyright (c) 2012 Martin Raspaud

Copyright (c) 2001, Thomas Flemming, tf@ttqv.com

Copyright (c) 2002, Frank Warmerdam <warmerdam@pobox.com>
Copyright (c) 2009, Frank Warmerdam

Copyright (c) 2003, 2006 Gerald I. Evenden

Copyright (c) 2011, 2012 Martin Lambers <marlam@marlam.de>
Copyright (c) 2006, Andrey Kiselev

Copyright (c) 2008-2012, Even Rouault <even dot rouault at mines-paris dot org>
Copyright (c) 2001, Frank Warmerdam

Copyright (c) 2001, Frank Warmerdam <warmerdam@pobox.com>

Copyright (c) 2008 Gerald I. Evenden
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License: MIT License

Please see above

Software: libxml2

Copyright notice:

"See Copyright for the status of this software.

Copyright (C) 1998-2003 Daniel Veillard. All Rights Reserved.
Copyright (C) 2003 Daniel Veillard.

copy: see Copyright for the status of this software.

copy: see Copyright for the status of this software

copy: see Copyright for the status of this software.

Copyright (C) 2000 Bjorn Reese and Daniel Veillard.

Copy: See Copyright for the status of this software.

See COPYRIGHT for the status of this software

Copyright (C) 2000 Gary Pennington and Daniel Veillard.
Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001, 2003, 2004, 2005, 2006,
2007 Free Software Foundation, Inc.

Copyright (C) 1998 Bjorn Reese and Daniel Stenberg.

Copyright (C) 2001 Bjorn Reese <breese@users.sourceforge.net>
Copyright (C) 2000 Bjorn Reese and Daniel Stenberg.

Copyright (C) 2001 Bjorn Reese and Daniel Stenberg.

See Copyright for the status of this software

License: MIT License

Please see above

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 293



HIRCEIRS
&g 13 RiRMEE

Mg

N I ok
HERAE;

)\l
H

GaussDB(DWS) WRF M T SHENRRENE . JIUEE(FIAISEIRIRICRE
MBHERFICH.

13.1 ARPRIREE

EZHEPEEESRET, AP OLIBERSEPG_TOTAL_USER_RESOURCE_INFO
BR#IGS_WLM_USER_RESOURCE_INFOSERIEGfFE AR AR ( 815R&E, CPUZ

¥, FETE. IGR=TE. EFZ£ZEF10 ) SLAMERER, BallERRRE

GS_WLM_USER_RESOURCE_HISTORYZ B & BN HEFERER.

FEEIN
o HFHIETLEREEREEE (REESEEREL, BEESEERME)
FRrE{EAAICPU. IOFIREFERBR, AEZRTISREEBIEI,
o éauf)&idﬁﬂ_m?— FICPUARS R, EREETEVSAETRRZERT, I
BEEMEAREATRRRFOER.
. E DNEEMES, 10. AFEMCPURRIIEADN BRI RFERNRRREE
e CNAEWMEF, 10, AEFEHCPUR R RERNFIEDNE RS RERIIER
PRAEIARIRF
e DNEIRSSEH—INEIRER, CNBIRSsSIADNKE—XARBIZESR, FEART
BRI/ WERPYIRER, BEELfsizsEEFHidEnferc—.
o IHENEIETEIRI0sEABIFANRE, BACBEREERIE, EEBR RS
B RMARBACREISACEP SRR,
o YAFPHERS, SEEHIERARN, BiItZECAIME, ECN/DNESLRHESTF
H, SB—EHIMLEIERT
L] ?‘Dtﬁ%fiﬁﬁPTL'fTAlﬁm}Io
BELER

o EHFFAAFPIRIRIRGFIRIREIHERER
SELECT * FROM PG_TOTAL_USER_RESOURCE_INFO;
BRINSESRRET
username | used_memory | total_memory | used_cpu | total_cpu | used_space | total_space |
used_temp_space | total_temp_space | used_spill_space | total_spill_space | read_kbytes | write_kbytes |
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read_counts | write_counts | read_speed | write_speed
+ + + + + +
+ + + + + +
+ + + +
perfadm | 0] 0] 0] 0] 0] -1 0] -1
| 0| -1 0| 0| 0| 0| 0| 0
usern | 0| 17250 | 0| 48 | 0| -1 0| -1
| 0| -1 0| 0| 0| 0| 0| 0
userg | 34| 15525 | 23.53 | 48 | 0| -1 0|
-1 814955731 | -1] 6111952 | 1145864 | 763994 | 143233 | 42678
| 8001
userg1 | 34| 13972 | 2353]| 48 | 0] -1 0|
-1 814972419 | -1] 6111952 | 1145864 | 763994 | 143233 | 42710
| 8007
(4 rows)

Hrh, I0RIRWIZ=FER (read_kbytes. write_kbytes. read_counts.
write_counts. read_speedfwrite_speed) EEBEGUCESH
enable_user_metric_persistentFFERt A A Wiz,

FrEE &= ERiNAEI¥LPG_TOTAL_USER_RESOURCE_INFO .
EiFEAEANHPRYE RIREFI =R (FE R B

SELECT * FROM GS_WLM_USER_RESOURCE_INFO('username');

EIERNT:

userid | used_memory | total_memory | used_cpu | total_cpu | used_space | total_space |
used_temp_space | total_temp_space | used_spill_space | total_spill_space | read_kbytes | write_kbytes |
read_counts | write_counts | read_speed | write_speed

AP + an + + AP

+ + + + + + AP

16407 | 18| 1655 | 6| 19| 13787176 | -1 0] -1
| 0] -1 0] 0] 0] 0] 0] 0
(1 row)

SIS BPIRIRRIFIRIRL EERBR .

SELECT * FROM GS_WLM_USER_RESOURCE_HISTORY;

ERERNT:

username | timestamp | used_memory | total_memory | used_cpu | total_cpu |
used_space | total_space | used_temp_space | total_temp_space | used_spill_space | total_spill_space |
read_kbytes | write_kbytes | read_counts | write_counts | read_speed | write_speed

+ + + + +.
t t + t t

+ +. + + +
t t t t t

+ + + + +
t + t t t

usern | 2020-01-08 22:56:06.456855+08 | 0] 17250 0| 48] 0

| -1 0] -1 88349078 | -1 45680 | 34| 5710
| 8| 320 0

userg | 2020-01-08 22:56:06.458659+08 | 0] 15525 | 3348| 48] 0
| -1 0] -1 110169581 | 1] 17648 23 |

2206 | 5] 123 | 0

userg1 | 2020-01-08 22:56:06.460252+08 | 0] 13972 | 3348| 48] 0
| -1 0] -1 136106277 | 1] 17648 23 |

2206 | 5] 123 | 0

STFZ%FEGS WLM_USER_RESOURCE_HISTORY, {XHGUCESH
enable_user_metric_persistentFF BT, FEEEENE
PG_TOTAL_USER_RESOURCE_INFORRHIEIBIRZRIAEES,

FrERFERiHIEIENGS WLM_USER_RESOURCE_HISTORY,
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-
13 JRGE

13.2 &
&

RF LRI

ZHAEEERT, APXEIRENTER, ARATERRORINSR J@I—;,E,U\i
i;ﬂ%rﬁ,ﬂjt LLL\IJ?}HJ”" &ul ﬁﬁ):'_.[U\EU,E’JEﬁJ UFEENJ?,&EI’J*HT
At

BRI IEBIEE5sE#—IX 1E' EICNFIDNRJEZE, SEfRis "éﬁEE?ﬁHJ‘IEU_J
‘ﬁ“éé?ﬂst EEAR A#_QWOSO R LR EEIREE30sIFAN—R, KRtz
PEEZiEEA—5, FRHBGUCSEIEFISAKIIZLL, @)EHGUC*M

enable_user_metric_persistentz %IJ;E.:.LUA,}?,W,”"} SEIEIF A, [ERGUCESH
user_metric_retention_timef=#lZiRitb IS IR EIEEZL

FFERENRREE: WRIEFEFWISTHHBMER, CPU. AFELIRIZEIORR
""i*,uo i RAV S EAREIRN D B R A TR

RIFEHELANHETER EIZWE (B2CN) : GS_RESPOOL_RUNTIME_INFO;
AN NS e "-} =25 E (BFECN): PGXC_RESPOOL_RUNTIME_INFO;

m:ﬁ:ﬂb&ﬁj
NS
RRtHER

o Uk wN =

’-ﬁﬂﬁiﬂﬂlﬁgim

IA1ZYIE (B8CN) . GS_RESPOOL_RESOURCE_INFO;

”*} SVE (FTBCN): PGXC_RESPOOL_RESOURCE_INFO;
JEISIRZ (BACN) : GS_RESPOOL_RESOURCE_HISTORY;

WS HIE (BB CN) : PGXC_RESPOOL_RESOURCE_HISTORY;

(MERIY::
o FFISIEAI AR ISERIBZEEPTEFILAICPU.
IE'EJEVHLO

o LEIRFEEIFUMFFCPUREE, EREFEE TR OARFERZERT, JEENER
BRATRIRRFIRIER

o DNHEFBIEMEF, 10. RFFHICPUERIIZEARDN LRIR R RERMIZFEREIES .

o CNERBMIEMEF, 10. REFHICPUERAIRERFMFTADNR IR RERNEIRIRS
RYRIIF.

o DNERSSEH—RRRMEER, CNERSSMDNIWE—XTRIERES, EHASLH
PHMEH/WERFENEER, S ERERNETER—H,

o MENSAETEBI0EIARISANEY, SANTREEENE, ERERTTIRERM
PIRERFANREBIFAN R TR

IOFIRFERER, FEZRTNEE

BAESER
o  BEWEFBIFUEIETER.

SELECT * FROM GS_RESPOOL_RUNTIME_INFO;

FEIRERUET

nodegroup | rpname | ref_count | fast_run | fast_wait | slow_run | slow_wait
+ + + + + +

vcl | p2 | 10 | 0] 0| 0] 0

ve2 | p3 | 10 | 5] 5| 0] 0

ve2 | p4 | 0| 0| 0| 0| 0

vcl | default_pool | 0] 0] 0] 0] 0

vc2 | default_pool | 0] 0] 0] 0] 0

vcl | p1 | 20 | 5] 5| 3 7

(6 rows)
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t

ref_count)I5 | BEBIRFBEERIELE, EOMNEANERIIER—ESH
ZiTEL

fast_runfOslow_runARAFHEBIBIEMKER, RBEEE (fast_limit/slow_limitk
FO)RHZ BT B,

¢ EZMERECNLEEM, JHANGEEREE
GS_RESPOOL_RESOURCE_HISTORYH;

d. BFERNBIFIGS RESPOOL RUNTIME_INFO,
B RIE AR R R AN 2R R SE AT R 1)

SELECT * FROM GS_RESPOOL_RESOURCE_INFO;
SRIRVERMENT
nodegroup | rpname | cgroup | ref_count | fast_run | fast_wait | fast_limit | slow_run |

slow_wait | slow_limit | used_cpu | cpu_limit | used_mem | estimate_mem | mem_Llimit [read_kbytes |
write_kbytes | read_counts | write_counts | read_speed | write_speed

o

o

+ + + + + + +

+ + + + + + + + +

+ + + +

vcl | p2 | DefaultClass:Rush | 10| 0] 0] -1 0] 0] 10
|  9.97] 48 | 20 | 0| 11555] 8| 2880 | 1] 360 | 1

| 589

vc2 | p3 | DefaultClass:Rush | 10| 5] 5] 5] 0] 0] 10
| 4.98] 48 | 11| 0| 11555] 0] 848 | 0| 106 | 0

| 173

vc2 | p4 | DefaultClass:Rush | 0] 0] 0] -1 0] 0] 10
| 0| 48 | 0| 0| 11555] 0] 0] 0| 0| 0

| 0

vcl | default_pool | DefaultClass:Medium | 0] 0] 0] -1 0] 0

| -1 0] 48 | 0| 0| 11555] 0| 0| 0| 0

| 0] 0

vc2 | default_pool | DefaultClass:Medium | 0] 0] 0] -1 0] 0

| -1 0] 48 | 0| 0| 11555] 0| 0| 0| 0

| 0] 0

vcl | p1 | DefaultClass:Rush | 20 | 5] 5] 5] 3] 7| 3
| 7.98] 48 | 16 | 768 | 11555 | 8| 2656 | 1] 332 1

| 543

(6 rows)

a. ZMEFECNFIDN LB, DN_ECPU. WEFIIOAADNEIEEFEIB R,
CN_ECPU. AEFHIONEEFAFTEDN LRI ESFEMIZEF];

b. estimate_mem{XEEREHEIEB R FCNLBER, BERFREEENFC
RKIE;

C. IO"" ZE{XfEenable_logical_io_statisticsFFERT A 2ICHE;

d. FERRBBI¥EIGS RESPOOL_RESOURCE_INFO,

EL’EB IRRY R R PREFN R IR B EREIR .

SELECT * FROM GS_RESPOOL_RESOURCE_HISTORY ORDER BY timestamp DESC;
SRIRVERMENT:

timestamp | nodegroup | rpname | cgroup | ref_count | fast_run | fast_wait |

fast_limit | slow_run | slow_wait | slow_limit | used_cpu | cpu_limit | used_mem | estimate_mem |
mem_limit | read_kbytes | write_kbytes | read_counts | write_counts | read_speed | write_speed

+ + + + +
+ + + + + + + + +
+ + + + + + +
2022-03-04 09:41:57.53739+08 | vc1 | p2 | DefaultClass:Rush | 10 | 0] 0
| -1 0] 0| 10| 9.97| 48| 20| 0| 11555 0]
2320 | 0| 290 | 0| 474
2022-03-04 09:41:57.53739+08 | vc1 | p1 | DefaultClass:Rush | 20 | 5] 5
| 5] 3 7| 3| 798| 48| 16| 768 | 11555 | 0|
1896 | 0| 237 | 0| 387
2022-03-04 09:41:57.53739+08 | vc2 | default_pool | DefaultClass:Medium | 0] 0
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| 0| -1 0| 0| -1 0| 48| 0] 0| 11555] 0

0| 0| 0| 0| 0
2022-03-04 09:41:57.53739+08 | vc1 | default_pool | DefaultClass:Medium | 0] 0
| 0| -1 0| 0| -1 0| 48| 0] 0| 11555] 0

0| 0| 0| 0| 0
2022-03-04 09:41:57.53739+08 | vc2 | p4 | DefaultClass:Rush | 0] 0] 0
| -1 0] 0| 10 | 0| 48| 0| 0| 11555 0] 0
| 0| 0| 0| 0
2022-03-04 09:41:57.53739+08 | vc2 | p3 | DefaultClass:Rush | 10| 5] 5)
| 5] 0| 0] 10| 499 | 48] 11 0| 11555] 0| 880
| 0| 110 | 0| 180
2022-03-04 09:41:27.335234+08 | vc2 | p3 | DefaultClass:Rush | 10 | 5] 5
| 5] 0| 0] 10| 4.98]| 48] 11 0| 11555] 0| 856
| 0| 107 | 0| 175

a. ZBIRMEERBEERMSIRAEER, enable_user_metric_persistentFF TS
30MMER—IR;

b. ZFEHIBEREMEHAGUCEHuser_metric_retention_timei=&l;

c. BFEHEBIFNGS_RESPOOL_RESOURCE_HISTORY,

13.3 AFAIRIGE
AESE

Mg

GaussDB(DWS){RHL T WIS R MERE IR AR TS AU IR

Eiflpgxc_total_memory_detailiiE], B HsysadmintR.
SELECT * FROM pgxc_total_memory_detail;

MREBEZMEREIMATER, BHEREFEIEIEE.
SELECT * FROM pgxc_total_memory_detail;
ERROR: unsupported view for memory protection feature is disabled.

CONTEXT: PL/pgSQL function pgxc_total_memory_detail() line 12 at FOR over EXECUTE statement

R A@idGaussDB(DWS) EHl&1Z Eenable_memory_limitFl

max_process_memoryS¥RABERZFEIRNEE, HiEUT:

1. ZXZRGaussDB(DWS) E1BiE4IE

2. HEEMNSHHZR, BF ‘SRR

3. TEEEIRPHIIMEEER, REEMEIR, HAER ‘EXMEE” A,

4. BFE “SHIEX" L, BHSEH “enable_memory_limit” f{EIon, AFE
&+ “RE .

5. (2% “max_process_memory” BIEREIEANE, BXENBER
max_process_memory, AFEE “REF" .

6. £ ‘B’ B0, WMEKEIRE, BE “REF7 . BUHEFEERE
B, SHTRE

o
o
R
B
H}

FPEILAUEE & pg_shared_memory_detail =R EF L FEE:

SELECT * FROM pg_shared_memory_detail;

contextname | level | parent | totalsize | freesize | usedsize
+ + + + +
ProcessMemory | 0] | 24576 | 9840| 14736
Workload manager memory context | 1 | ProcessMemory | 2105400 | 7304 | 2098096
wlm collector hash table | 2| Workload manager memory context | 8192 | 3736| 4456
Resource pool hash table | 2| Workload manager memory context | 24576 | 15968 | 8608
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wlm cgroup hash table | 2| Workload manager memory context | 24576 | 15968 | 8608
(5 rows)

ZMESE T AEERRI ETFXER. Kal. LRRFELTY.. HERESKRNF.

S5, EEIEED, GUCESE “memory_tracking_mode” AR ERFSEHKITHY
&R, HZIFPIFMRT:

e none, FERMWESITINEE,
e normal, {MMAFLAIZIT, REMIE,
e executor, AT, BENTEFERZINREESEAFN LT ER.

ZHHexecutortZTUAT, FEEDNFHIZMIpg_logBER FER VISR, BB
J3: memory_track_<DN&Z#R>_query_<queryid>.csv, {EM3RITAT, HiTeE
postgresZZiEFIFIBstreamZEIEHITHETFER, EBENIZSUSF .

MHEABRE T EASHEMSLAIIIT

0, 0, ExecutorState, 0, PortalHeapMemory, 0, 40K, 602K, 23

1, 3, CStoreScan_29360131_25, 0, ExecutorState, 1, 265K, 554K, 23

2, 128, cstore scan per scan memory context, 1, CStoreScan_29360131_25, 2, 24K, 24K, 23

3, 127, cstore scan memory context, 1, CStoreScan_29360131_25, 2, 264K, 264K, 23

4, 7, InitPartitionMapTmpMemoryContext, 1, CStoreScan_29360131_25, 2, 31K, 31K, 23

5, 2, VecPartlterator_29360131_24, 0, ExecutorState, 1, 16K, 16K, 23

0, 0, ExecutorState, 0, PortalHeapMemory, 0, 24K, 1163K, 20

1, 3, CStoreScan_29360131_22, 0, ExecutorState, 1, 390K, 1122K, 20

2, 20, cstore scan per scan memory context, 1, CStoreScan_29360131_22, 2, 476K, 476K, 20

3, 19, cstore scan memory context, 1, CStoreScan_29360131_22, 2, 264K, 264K, 20

4, 7, InitPartitionMapTmpMemoryContext, 1, CStoreScan_29360131_22, 2, 23K, 23K, 20

5, 2, VecPartlterator_29360131_21, 0, ExecutorState, 1, 16K, 16K, 20

HpZRFROH: BEIFES. %2R \EEWT‘ FFRInFS. HaiRFEL
TXRIZFR. KAFLTYHNEmEIRFS . KAFL TSR, AF LT
EEXEANS . SriRFLTXERNAFIEE. SaIRFLTTXXREREFA
7 E P BRI TRIEE . HEIERRFRTEqueryfiplannodeid .

EAREIH, i85 “1, 3, CStoreScan_29360131_22, 0, ExecutorState, 1, 390K,
1122K, 20” #OExplain AnalyzeRI%IR K ZRI0T:

- CstoreScan_29360131_22{{ZECstoreScan&+,
- 1122K{{ZECstoreScanE FHIPeakMemory,
o fullexec, £ XEHEEWITERBINBEAFELTXIER.

LGB AfullexectENAY, S E executortE={1ERE, {BRIEEEINZEHS AFL
TXAEER, RAFREHRBEATF (TICEEEHBEMAY ) BXERESHEITED
3k, AFCEAEREER, MICRTAREFEL T ERNOIEESR0,

13.4 LHIFIREGE

GaussDB(DWS)#2fH 7 imi=CN . DNEGIRIRERIAS ( BiERfF, CPU, W10,
MR IOFHIZZIEIO ) NERRN MEENENTREMRKSHNRRR

EXFRZHEGS WLM_INSTANCE_HISTORYBNEMAN R, B5eE
GS_WLM_INSTANCE_HISTORY,

MR

RFFRGS_WLM_INSTANCE_HISTORYAHIEIRE S HEXTRIAYSLHISR, CNSLAIMSIESURIRFE
CNsLfflch, DNELHMSIEEUERFEDNLAIG; DNLHIRFHERERY, HEDNELFRER, Z
EDgNI%{ﬁg’?%}ﬁéﬁf@éﬂzﬁ)@mwg; {BCNSEEITEN, BECNELHISEERSRT, 1ZCNSEF)
IR HIREEX.
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BIFSR

o THHAIEAIRIENERERBR -
SELECT * FROM GS_WLM_INSTANCE_HISTORY ORDER BY TIMESTAMP DESC;

EIERNT:

instancename | timestamp | used_cpu | free_mem | used_mem | io_await | io_util |
disk_read | disk_write | process_read | process_write | logical_read | logical_write | read_counts |
write_counts

s ot + Tr gl ar ot

+. + +. + b +. +

dn_6015_6016 | 2022-01-10 17:29:17.329495+08 | 0| 14570| 8982 662.923 | 99.9601 |

697666 | 93655.5| 183104 | 30082| 285659 | 30079| 357717| 37667
dn_6015_6016 | 2022-01-10 17:29:07.312049+08 | 0| 14578| 8974 | 883.102| 99.9801 |
756228 | 81417.4| 189722 | 30786| 285681 | 30780| 358103| 38584
dn_6015_6016 | 2022-01-10 17:28:57.284472+08 | 0| 14583 | 8969 | 727.135| 99.9801 |
648581 | 88799.6| 177120 31176 252161 | 31175|  316085| 39079
dn_6015_6016 | 2022-01-10 17:28:47.256613+08 | 0| 14591| 8961| 679.534| 100.08 |
655360 | 169962 | 179404 | 30424 242002 | 30422 303351| 38136

o ENHFIEHIE—RIERERERER.
SELECT * FROM GS_WLM_INSTANCE_HISTORY WHERE TIMESTAMP > '2022-01-10' AND TIMESTAMP
<'2020-01-11" ORDER BY TIMESTAMP DESC;

EEERINT:

instancename | timestamp | used_cpu | free_mem | used_mem | io_await | io_util |
disk_read | disk_write | process_read | process_write | logical_read | logical_write | read_counts |
write_counts

+ + + + + + +
+ + + + + + +
dn_6015_6016 | 2022-01-10 17:29:17.329495+08 | 0| 14570| 8982 | 662.923| 99.9601 |
697666 | 93655.5 | 183104 | 30082 | 285659 | 30079 | 357717 | 37667
dn_6015_6016 | 2022-01-10 17:29:07.312049+08 | 0| 14578| 8974 | 883.102| 99.9801 |
756228 | 814174 | 189722 | 30786 | 285681 | 30780 | 358103 | 38584
dn_6015_6016 | 2022-01-10 17:28:57.284472+08 | 0| 14583 | 8969 | 727.135]| 99.9801 |
648581 | 88799.6 | 177120 | 31176 | 252161 | 31175 | 316085 | 39079
dn_6015_6016 | 2022-01-10 17:28:47.256613+08 | 0| 14591 | 8961 | 679.534| 100.08 |
655360 | 169962 | 179404 | 30424 | 242002 | 30422 | 303351 | 38136

o EREHRANZRERRER, JTLECNT R EER
pgxc_get_wlm_current_instance_infofZ &g 2R E] .
SELECT * FROM pgxc_get_wlm_current_instance_info('ALL');

EERNT:

instancename | timestamp | used_cpu | free_mem | used_mem | io_await | io_util |
disk_read | disk_write | process_read | process_write | logical_read | logical_write | read_counts |
write_counts

+ + + + + + +
t t 1 + t t t

+ + + + + + +

coordinator2 | 2020-01-14 21:58:29.290894+08 | 0| 12010| 278 | 16.0445 | 7.19561 |

184.431| 279593 | 0] 10| 0] 0| 0] 0
coordinator3 | 2020-01-14 21:58:27.567655+08 | 0| 12000| 288 .964557 | 3.40659 |
332468 | 3375.02| 26| 13 | 0] 0] 0] 0
datanodel | 2020-01-14 21:58:23.900321+08 | 0| 11899| 389 1.17296| 3.25]|
3296| 28704 28| 8| 13| 3] 18| 6
datanode2 | 2020-01-14 21:58:32.832989+08 | 0| 11904| 384 17.948|8.52148 |
214.186 | 25894.1 | 28| 10 | 13| 3 18| 6
datanode3 | 2020-01-14 21:58:24.826694+08 | 0| 11894| 394| 1.16088| 3.15| 328
| 286838 | 25| 10 | 13 | 3| 18 | 6

coordinator1 | 2020-01-14 21:58:33.367649+08 | 0| 11988| 300| 9.53286| 10.05 |
432| 55232 0] 0] 0| 0] 0] 0

coordinator1 | 2020-01-14 21:58:23.216645+08 | 0| 11988| 300| 1.17085 |3.21182 |
324729 | 2831.13 | 8| 13 0] 0| 0] 0

(7 rows)

o THEEHENRRERRER, JUECNT = LDEA
pgxc_get_wlm_current_instance_infofZ &g F2 R, o
SELECT * FROM pgxc_get_wlm_history_instance_info('ALL’, '2020-01-14 21:00:00', '2020-01-14
22:00:00', 3);
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BEHERINT:

instancename |

write_counts

+

timestamp

+

| used_cpu | free_mem | used_mem | io_await | io_util |
disk_read | disk_write | process_read | process_write | logical_read | logical_write | read_counts |

+ + + + +

+ +

+ +

+ + +

coordinator2 | 2020-01-14 21:50:49.778902+08 | 0| 12020| 268 .127371| .789211 |
15.984 | 3994.41 | 0] 0] 0] 0] 0| 0
coordinator2 | 2020-01-14 21:53:49.043646+08 | 0| 12018| 270| 30.2902| 8.65404 |
27677 | 167418 3| 1] 0| 0] 0] 0
coordinator2 | 2020-01-14 21:57:09.202654+08 | 0| 12018| 270| .16051| .979021 |
59.9401 | 5596 | 0] 0] 0] 0] 0| 0
coordinator3 | 2020-01-14 21:38:48.948646+08 | 0] 12012 | 276 | .0769231 | .00999001
| 0| 35.1648| 0| 1] 0] 0] 0] 0
coordinator3 | 2020-01-14 21:40:29.061178+08 | 0| 12012| 276 .118421| .0199601
| 0| 970.858 | 0] 0] 0] 0] 0] 0
coordinator3 | 2020-01-14 21:50:19.612777+08 | 0| 12010| 278]| 24.411| 11.7665 |
8.78244 | 44641.1 | 0] 0] 0] 0] 0] 0
datanodel | 2020-01-14 21:49:42.758649+08 | 0] 119009 | 379 | .798776 | 8.02 |
51.2| 2092438 | 0| 0| 0| 0| 0] 0
datanode1 | 2020-01-14 21:49:52.760188+08 | 0| 11909| 379]| 23.8972| 141 |
0| 74760 | 0] 0] 0] 0] 0] 0
datanode1 | 2020-01-14 21:50:22.769226+08 | 0| 11909| 379 39.5868 | 74| 0
| 19760238 | 0] 0] 0] 0] 0| 0
datanode2 | 2020-01-14 21:58:02.826185+08 | 0| 11905 | 383 | .351648 | 32|
208 | 5048 0] 0] 0] 0] 0| 0
datanode2 | 2020-01-14 21:56:42.80793+08 | 0| 11906| 382 .559748 | 04 | 0
|  3264] 0] 0] 0] 0] 0
datanode2 | 2020-01-14 21:45:21.632407+08 | 0| 11901| 387]| 12.1313| 4.55544 |
3.1968 | 45177.2 | 0] 0] 0] 0] 0] 0
datanode3 | 2020-01-14 21:58:14.823317+08 | 0| 11898| 390| .378205| .99 |
48| 233536 0| 0] 0] 0| 0] 0
datanode3 | 2020-01-14 21:47:50.665028+08 | 0| 11901| 387 1.07494| 1.19]
0| 155064 | 0] 0] 0] 0] 0| 0
datanode3 | 2020-01-14 21:51:21.720117+08 | 0| 11903| 385] 10.2795| 3.11|
0| 11031.2] 0] 0] 0] 0] 0| 0
coordinator1 | 2020-01-14 21:42:59.121945+08 | 0| 12020| 268].0857143| .0699301
| 0| 6579.02| 0| 0] 0] 0] 0] 0
coordinator1 | 2020-01-14 21:41:49.042646+08 | 0| 12020| 268]| 20.9039| 11.3786 |
6042.76 | 57903.7 | 0| 0] 0] 0| 0] 0
coordinator1 | 2020-01-14 21:41:09.007652+08 | 0| 12020| 268].0446429 | .03996 |
0| 1109.29 | 0] 0] 0] 0] 0| 0
(18 rows)
R
13.5 5CHY TopSQL
RRI T N RR B Rs  SE AN E PR SEAT TopSQL . RIS SERTIIERE
ST ERFLETENARERBRERENG. T2, CPUNES LIRSS
ST el
SERHRE EAAIRTMEO I FEFR:
* 13-1 FERIIESSHIE
MELES B R
queryZzBll/perf | ZEICN GS_WLM_SESSION_STATISTICS
3
BFrBCN PGXC_WLM_SESSION_STATISTICS
operatorfk 3| HBICN GS_WLM_OPERATOR_STATISTICS
BFrBCN PGXC_WLM_OPERATOR_STATISTICS
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(1 #%H8
o MBERAEUVATZIRIITAIELR, Bl&Hresource_track_levelIELE .

e perffloperatordk5I&5IMGS_WLM_SESSION_STATISTICS/PGXC_WLM_SESSION_INFO
Ffquery_planflwarning==ERHIEVE, FMREFS I SQLEIZHT.

o XIMEOBISARERIFILR (9sS5pgxc) RX D ECNEIGNEIAR SR KA EEHE . ZEAF
S ERTERHNENCNEIGLAgS IRISRAINE

o EiRILESCAIIIERY, RFBREUFWIS T RRERER, S8 —ERIMSIER,
o SCHIBIEERT, LAY TopSQLMEIBEAIEECRAE
o SCAYTopSQLABETSICRAISQLIETRINISZ:

o  FCEIEHEUETENIEY, t0: SET. RESET. SHOW. ALTER SESSION SET. SET
CONSTRAINTSIES] .

o IBRIUETENIED, BIa0: $ITCREATE. ALTER. DROP. GRANT. REVOKEZQ
VACUUMIESA],

o ICRIUER(EES, HlaN:
e  HSFSELECT. INSERT. UPDATEFIDELETEIEA.
e HiiTexplain analyzeFexplain performanceiz=.
o (EFquery5l/perfRBIHRE .

o ICERRHEFHEIFNARADIET, HGUCS#enable_track_record_subsqlFf/E
BIERT, AlHCREFEIRENED RERET (declareEX BRI, WAHNSIERE
PTRAZIDNHATHIRENED, KR TAZEIDNHITHIREED ST IRIR

o ICREZHES), HGUCSHenable_track_record_subsqIFEIER T, AICRE
BRABPEDNEHES, WIHXSICRESR T AZIDNHITRINENES, R TAZIDNH
TRREREaSWITIER.

o CHRHNED, SFRRANEFPIZREE, MMLEE0TAZIDN EHITIRM
T, ZFNEASFKICE, FESHTIED. PUTIHIER, (BTN EFPIEREE
2Ry, NHATIER; e OEERRYERMPER, BfRMDN LIZERSH
EERT2ERIY, FESpRAEIRE, TXRCRZFREDN ERSEER . FWith
HoldifftR, IZIEEHITIZEIA, SEFSEIMBRNITIMERME, SiETEZ
PYERHUTIREERT, {EAlAYabortedIRETIERIEEITopSQLIEEERF

o ESMIREPFAFIARSIT.

e IDBCHUTHIR AAFFES, BESINTSHAR, EISHHREISERKERT
64KB, NIRNCRSH, HERENETERTAZIDNLHIT, FCREH.

o FCRERMESIED, (N821RAFH .

BIHESRHF
e GUCZ¥enable_resource_trackgon ( BtiAJgon) .
e GUCZ#resource_track_levelgquery. perfdfoperator ( BkiAJAquery )
o UEIEEIRYZEEL ).
- UREERTHRITRMN KT EiEFTresource_track_costBHERIIFIL .
e CgroupsIIBEIEENEL, mIi@idgs_cgroup -PEEIEHIHEEE
° %Uci;%ﬂlenable_track_record_subsql?f?%ﬂ%ﬁiﬂ%ﬁﬁ%‘ﬁii ERZRAEME

£ LIRS (4, enable_resource_track iZ#R %S, BT EREHERRIEE
g8, resource_track_levelisessionZiS#], BJLAXIE P sessionAUSRIRGIER BT
RiBRE . XM SHANLERFNTE:
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HIRCERSS

FzisE 13 EELE
* 13-2 wERRKEEESRITRS!
enable_resource_ | resource_track_le | queryZRBIER SEFRIIER
track vel
on(default) none Gt gt
query(default) St Gt
perf gt it
operator it St
off none/query/ Gt it
operator
BRIES TR
$1 BITWEgs_session_cpu_statisticsEiHLATCPUSE
SELECT * FROM gs_session_cpu_statistics;
£ BITHElgs_session_memory_statisticsEAISLATmemory(S 2.
SELECT * FROM gs_session_memory_statistics;
FIF3 BITWEIgs_wlm_session_statisticsE i) BICNAISCATEE .
SELECT * FROM gs_wlm_session_statistics;
$£4 BITEpgxc_wlm_session_statisticsEiAFTHE CNISERTEIE
SELECT * FROM pgxc_wlm_session_statistics;
5 BITWElgs_wlm_operator_statisticsE G aICNIE EFHITERMEREE
SELECT * FROM gs_wlm_operator_statistics;
$£I¥6 WITHEpgxc_wlm_operator_statisticsEiAFFA CNIE EFHTIRHSIEE R,
SELECT * FROM pgxc_wlm_operator_statistics;
ST BIWMEpg_session_wimstatBE@AHFI AP HRITIE EER TR EHEIRER,
SELECT * FROM pg_session_wlmstat;
%8 @iTElpgxc_wlm_workload_records ( s GEINFEFRE, ED

enable_dynamic_workload HonBHiZMIE B ) Ei@XHeIHPES N CN_ TR
FIRSER

SELECT * FROM pgxc_wlm_workload_records;

.

13.6 552 TopSQL

%éféhﬁiTN i R E AR EIEH R TopSQL., REGIEHEREIER T EE

IBTERMIERERBER(BERE. T2, CPURTES) iz TIRSEE (BIER
=N _\JJ:\ SEZ)URMRESZEE ., B FHTFFATAL. PANICEIRSHEZORE
£ZRAT, KMEEIR ERaborted, TXCRIFMEEEE, 155009, MNFEiQR
W, A ERAPIRS S ENIT L M= .

B EREBARIXIIMEO N R
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T A&IER 13 RiRmiE
VB | PEE | EaE
queryZk | HBICN AR ( UEREEfEEO, (X8 | GS_WLM_SESSION_HISTO
3/ perféf TERE=DHAEERNE RY
1l )
A (2EHMES) GS_WLM SESSION_INFO
FFECN AR ( AERsEfEREO, (NE | PGXC_WLM_SESSION_HIS
TR =9 AERNE TORY
a)
B (2EhES PGXC_WLM_SESSION_INF
(o)
operator | HBICN | AR (XEBRRE=5%A | GS_ZWLM_OPERATOR_HIS
5 LERANED ) TORY
AR ( UERsEEEEO, ©%F | GS_WLM_OPERAROR_INF
B9) (o)
FRrECN B ((REFRE=9%A | PGXC_WLM_OPERATOR_
LERANED ) HISTORY
AR ( AEREEfEEO, £38 | PGXC_WLM_OPERATOR_I
B9) NFO
(RERL
o MERAEVRATFRIRELIENESR, BNSEresource_track_leveliIELE .
. perf%l]operatori&%ﬂé\%ﬂ['lﬂGS_WLM_SESSION_STATISTICS/PGXC_WLM_SESSION_INFO
Ffquery_planflwarning=ERHIEVE, FMREFS I SQLEIZHT.
o IHYMEMEITRRIAIFIE (gs Spgxc) KX S EBONTHME AR ERHK S ENE . LB
NS SR EB R NN gs A RTERAINE .
o SCHIMIIZERT, HSRTopSQLMIEIGETIREICRAE.
o HFEHUSEMBERT, HETopSQLFRMASEES eI sE=ERFunknown, EiERAIIE
ESELSHRER.
o [FSTopSQLALEIE RISQLEARIMAE S5 TopSQLALIEIE RAISQLIEAME—H . &
2EATopSQLAREREIERAISQLIEDRIMNG .
o [HHTopSQLRBEGUCEE enable_resource_record BT A SICREIE.
o FifHHTopSQL QueryLAREFRBIEIERT, (XES@E I postgresHREHRITIAE
o [AFTopSQLMEFEGIEREHIEMERMEN DT, NMERNFIHINEEFER, NeFEEDH
IRFEZEIED .
BUESRY

e GUCZ#{enable resource_trackgon (ZkiAFon) ,

e GUCZ#Hresource_track_levelAquery. perfdfoperator ( BkiAAquery) . IRE
BiEFENFER13-2,

e GUCZ#enable resource_recordgon ( EkIAHon)

e GUCZ#Hresource_track_duration/N T3 TRTIE ( BRIAI60s ) o
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HIRCERSS

FkigEE

-
13 RRSEE

e GUCZ¥enable_track_record_subsqUzHI R HICEFEIE. ESRREMER
( BRIAADoff ) o

. Rl

- RUSIESCATIE (23131 ) PICRAEEERITAIITRIEI A F i E
ﬂzresource track duratlonE’JﬂElL

e CgroupsINREIEENNEL, BJiEidgs_cgroup -PEFIZHIABEE,

BT Elgs_wlm_session_historyE B HBICNERIEHR TR R RV EIER .
SELECT * FROM gs_wlm_session_history;

I HE pgxc_wlm_session_history&E G CNRIEHATIF SR ERIRFICR .
SELECT * FROM pgxc_wlm_session_history;

Bid#EUERgs_wlm_session_infoE @Y aICNIE R ITERBHRAEICSE . EERHE
I0E, YR{FiFenable resource record’jon,
SELECT * FROM gs_wlm_session_info;

o HERERZAI01Query (IEEEIDRTEER )

SELECT * FROM gs_wim_session_info order by max_peak_memory desc limit 70;
SELECT * FROM gs_wim_session_info WHERE start_time >= '2022-05-15 21:00:00' and finish_time
<='2022-05-15 23:30:00'order by max_peak memory desc limit 70;

o BRECPURZRY101 Query

SELECT * FROM gs_wlm_session_info order by total cpu_time desc limit 70,
SELECT * FROM gs_wlm_session_info WHERE start_time >='2022-05-15 21:00:00' and finish_time
<='2022-05-15 23:30:00'order by total cpu_time desc limit 70,

BT M Epgxc_wlm_session_infoEiAlffECNBIEITERENREICR . BEEIH
FIERE, WiRiFRiEenable_resource_record/gon,
SELECT * FROM pgxc_wlm_session_info;

o  EHFFACNIEREIERZH10 query ( FIEEEIGATIEIER )

SELECT * FROM pgxc_wlm_session_info order by duration desc limit 10;
SELECT * FROM pgxc wim_session_info WHERE start_time >='2022-05-15 21:00:00' and finish_time
<='2022-05-15 23:30:00'order by nodename,max_peak_memory desc limit 10;

o  THEXKSHINITHIqueryiIERIRIHITIERE . 21: Eiflqueryidy
76561193695026478HETHITIER
SELECT * FROM pgxc wim_session_info where queryid = '76561193695026478";

BT R E pgxc_get_wlm_session_info_bytimeXFtElpgxc_wlm_session_infoi#{Tiik
B, BEEZHTICRE, YAFiFenable resource_recordon, EHXITHIESRK
ipEs, BINERZREFTES,
(1 88
GaussDB(DWS)EEFBAFREI X AUTCEYE, SRSATEEFEEShRTE, BRREIEE 85
AEE—EHTUTESE,
o EFPFBCNLEFEEENTF “2019-09-10 15:30:00” #1 “2019-09-10

15:35:00” Z[@f9query, B CN&ZIR[E]105KICER

SELECT * FROM pgxc_get_wlm_session_info_bytime('start_time', '2019-09-10 15:30:00', '2019-09-10

15:35:00', 10);

o EHPFBCN_LELEHRATESNTF “2019-09-10 15:30:00” F1 “2019-09-10
15:35:00” Z[@h9query, B CN&xZIR[E]10KICER

SELECT * FROM pgxc_get_wlm_session_info_bytime('finish_time', '2019-09-10 15:30:00', '2019-09-10
15:35:00', 10);
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T A&IER 13 RiFmiE

$Ig6 BIEIHIEgs_wlm_operator_historyE A HRICN{E EFRIFHITRIRER . EEZIC
=, WR{RiEresource_track_level’Hoperator,
SELECT * FROM gs_wlm_operator_history;

TB7 BEIUEpgxc_wlm_operator_historyE GG CNEIL B FRIAHITRIRERS . E&EE!
0%, WRiEresource_track_levelHoperator,
SELECT * FROM pgxc_wlm_operator_history;

LIRS BT HUEZERgs_wlm_operator_infoEif) HBICNE EFAEHITRIRER . EEZC
F, WiiRilEresource_track_levelsoperatorfllenable_resource_record/gon,
SELECT * FROM gs_wlm_operator_info;

B9 EBIWEpgxc_wlm_operator_infoEi@FiBCN{EEF R FHITERRER . EEZFC
F, WIRilEresource_track_levelsoperatorflenable_resource_record/gon,
SELECT * FROM pgxc_wlm_operator_info;

-
(10 5488

o XF EANMEREE, HFREAENRS, NEFPEERFENIIECREEEIR, IHE
WEERBEESAFIBEEFNNES . FFIER LR, NFqueryRFIME, HFFNFE
ICRINEEBIINFARICRE IR, WHRIEEATECR, TEREQSEHHTINHA
Br; EENCNL, iSqueryRBIHSEMERIAZESE (EA100MB ) @il
PG_TOTAL_MEMORY_DETAIL{E#H{TEE

o WFEFRFME, HEEZICFAEFIIRIplan_nodeHEN EHEIRAEFEFEEGHICEEEE
FAFARICRE CIREY, NAIIEANFEEFPTRAICR, TEEOEMREE N
HE. AENCNL, cEFRFIMBEEAFFRICRIRKERFBEICRE S50
max_oper_realt_num (ZBIRF{E956987), max_oper_hist_num(113975); i2XEiRAF
SRFENEFHIENETINT REInum_plan_node, MESCNLE, SERMERIFEFH
TRIRKFFAEL num_realt_active = max_oper_realt_num/num_plan_node; FHSEWEF
FEPHITRIIRAF &S num_hist_active = max_oper_hist_num/(180/run_time)/
num_plan_node,

o WMRHETS, BEZSECENEOHEB T queryRAIMNEFIEFRAIMERNE, TTLUE
I & #session_history_memoryl{EX R EGNERNIANE, AEEAFEGLHEMIELL .

13.7 TopSQL Zif)7~fl

AETUUEBTPC-DSHEFIFHRAMEW B, ERIMTEFLA TopSQLAHSH
TopSQL,

ACESEHSH

ETopSQLRRIEEE 2RI, FRTEERXNGUCSE, LUEREEIIZEIFIAIR
RS SEEREIIEHER . TRANT:

1. ZEFGaussDB(DWS)EIEIR4IE
2. £ “EERISIE UHE, HAPAEERER, REEMSIR, HAERHEBE.
3. BFE ‘SHEXN wER, JUERIHEIERNSHE.
4. (BZ2¥resource_track_durationBEASENE, B “RE BHBITRE.
(1 88
enable_resource_record X3 G, S5lREFHETAFKNREMEETIN, ARAIEX
|‘7Ho
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TS S——
5. ROIEEEERE, P4 LBRHEHERE, SEEHSHECETH
TopSQL &if7R4l
RRBILATPC-DSHABIEIE B
1 FTHASQLERIRIR, EERIBIEIEE
T2 ﬁﬁﬁexplainiﬁﬁéiﬁﬁﬁg?ﬂﬁﬁ’\JSQLﬁ’ﬂjE’\Jﬁﬂﬁﬁf{ﬂ , MRILABEIZSQLIEGI 2

/_/51 [l ey 22
1-.|-J\I I

Ej{v)\?ﬂtﬂﬂﬁjﬂ:resource track_costiEgA S ITRIESEE, BRI LIERE
BEXORRERER.

Blan, FATINMESEIRIZSQLEGRITEHRITM

SET CURRENT_SCHEMA = tpcds;

EXPLAIN WITH customer_total_return AS

( SELECT sr_customer_sk as ctr_customer_sk,

sr_store_sk as ctr_store_sk,

sum(SR_FEE) as ctr_total_return

FROM store_returns, date_dim

WHERE sr_returned_date_sk = d_date_sk AND d_year =2000
GROUP BY sr_customer_sk, sr_store_sk )

SELECT c_customer_id

FROM customer_total_return ctr1, store, customer

WHERE ctr1.ctr_total_return > (select avg(ctr_total_return)*1.2
FROM customer_total_return ctr2

WHERE ctr1.ctr_store_sk = ctr2.ctr_store_sk)

AND s_store_sk = ctr1.ctr_store_sk

AND s_state = 'TN'

AND ctr1.ctr_customer_sk = c_customer_sk

ORDER BY c_customer_id

limit 100;

BRERINTR, F—1TH9E-costsFIAYERI N HaRERATREAMN .

= 13-1 explain Zifj45

operation

BROADCAST)
_dim
(] Scar' on storv r"turns
> (CStore Scan on customer

AT ERTopSQLAYR R ISIZINGE, FE G resource_track_cost2EIREHLL
explalnél’]%%qﬂﬂﬁﬁﬁﬁb|/J\E'_“J—AE BN¥&resource_track_costE2Ei8&59100,
BB XIEZWresource_track _cost,
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FRisE

13 RFGEE

I3

+Lx6

(AR

SR ATAIE, h7AZEEresource_track_costiZ & ARIARIBAIAE 1000005 E — MRS HE
BE, BNSHEXNSNEEREERE .

HATSQLIER .

SET CURRENT_SCHEMA = tpcds;

WITH customer_total_return AS

(SELECT sr_customer_sk as ctr_customer_sk,
sr_store_sk as ctr_store_sk,

sum(SR_FEE) as ctr_total_return

FROM store_returns,date_dim

WHERE sr_returned_date_sk = d_date_sk

AND d_year =2000

GROUP BY sr_customer_sk ,sr_store_sk)

SELECT c_customer_id

FROM customer_total_return ctr1, store, customer
WHERE ctr1.ctr_total_return > (select avg(ctr_total_return)*1.2
FROM customer_total_return ctr2

WHERE ctr1.ctr_store_sk = ctr2.ctr_store_sk)

AND s_store_sk = ctr1.ctr_store_sk

AND s_state = '"TN'

AND ctr1.ctr_customer_sk = c_customer_sk
ORDER BY c_customer_id

limit 100;

ESQLIETNITHAE, EFiZESQLIETEHBICN EA-MemorylEBERIERMER
SELECT query,max_peak_memory,average_peak_memory,memory_skew_percent FROM
gs_wlm_session_statistics ORDER BY start_time DESC;

EX: HifqueryBRBIHISQLIEDRIMemoryEESLAHMER (IEQEREDN LEIEY
ExAMemoryl&H, EPTEDN LA FEYMemoryl#(E, EDNEARIMemoryfifiF

%)
LRI TopSQUATRMSIA BB S EIARA|, HSIISTopSQL.
SEEEIPISQUITER, ARSI BTN SRS HREE.

SELLECT query,start_time,finish_time,duration,status FROM gs_wlm_session_history ORDER BY start_time
DESC;

aX: BifqueryRaIAISQUIETHITHABRIBEER (IETHITHIFFIARTE), F55RET
8, SEFRATEGE, BUTIRZS) , BHESRAIAms,

B TopSQLRRMIEERRNES TR, 152 WHETopSQL.
f?%*/FB%SEF‘EI’\JSQLTM-}%ﬁﬂ’\JE’ iE, FinfollElREMXEARNSEREEHEE

7 o

WNRIZESHenable_resource_record’g “on” , BEEE3FSQLAYHRITAIEIA/NTF
resource_track_durationFmZEANE, 1ZFEANHRERESE=2HEHIFEE
gs_wlm_session_infotll B+,

XFinfolllE, RZIFEiERZpostgresFIEERIE R, FL, 1B NiEREpostgresE]
BERE, BITUTEaTER:

SELECT query,start_time,finish_time,duration,status FROM gs_wlm_session_info ORDER BY start_time desc;

TR
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HIERCERS
VAYSEi=IEd] 14 ZRAFRMEZRZIE

1 4 RERMARFNE

14.1 RGFRNEZSGMERLA

RZFREGaussDB(DWS)FIESHITTEIE, EGaussDB(DWS)HUEERFREITIEHEIE
BRIKIER, BRHFEERFICAERED . RAREIERLTRERIAR
GaussDB(DWS) Liz{THISMERMERENER . JUBEERRARKWET K
TREERIER

REERM T EWRGRINLIDEREEREINERYSE . SRPEEEFRI—K
B E ZIKERIIRLFRAVAGESGE, MYXAESREAXLENN, RFHAIUE
M= ERBRXN R, RESEAERAE, F2YIELLRFER, B—1DE
= HIREPNEHRERNENY, MAFRRERINATEE, XLEIRTFREREF
RIEARFRHR, SENRFEERERW, NMIETEEHAEIEHEZSE . NX
RN, HERGE—EO, STErUEREERE AR ESGEEEN T
o MERHS | BREHEERIZIT IR,

=WHIUT, FEBEITNEERRARNNE .. IF=NUDIUT, RRRNAZREE
ARNEERAN, BAMFFEAFPANL . SRR T7THEERFAEERNRRIRFR
e, REREEERALE,

A
o ZIFNRBRSRFNEHITIBMLFIRE, FoIIRRRUEFNERNES LS
INAIRESSHARGERA—H, ERRAEFHISEEEHNEFATR.

o RGEFRAIFtoast, TEBEFE, — I REANIBK, RAXZNFRIKES
INF8K,

* 14-1 ERRGFRZH

REERZ A
PG_AM FEEXESIBAEENEE . RESIFHNEMZEEAD
HiEEBE—1T.
PG_ATTRIBUTE FiEXTFERZERIER
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FkigE

14 RGRINEGIE
R4 o A
PG_AUTHID FEEXEIBEENLIRET (A8) E’\J%,%o %@?E “H

P’ S EaEN. — M EPXR LR
rolcanlogintr SR ERIRE. Eﬂ%@(ﬁ' NS
rolcanlogmmE'ﬁT ) #HRERICHEMMABEARR

E—&EPRE—Hpg_authid, TR EIEEE—
9o Eﬁ %éff EBRINEATLUAEILRSEER

PG_CONSTRAINT

FiER EREELIR . £5. BE—2RFIIMELIR,

PG_CLASS FESIBEENREEREZERIXER.,

PG_DATABASE FEXF I BERERER .

PG_DEPEND ICRHUIRENRZ BIKEIXER . XLEERIFDROPHES
SR B E TSRV READROP CASCADERIF:, sEE
FEDROP RESTRICTHYIE ¢ FEER MR o

PG_PARTITION FhiEEuRE Wﬁﬁﬁ YX & (partitioned table). %X (table

partition) . 9 X_Etoast®&F15XZ5|(index partition) Y
%’EN%E’\JE%Q 2 XZFZE5|(partitioned index) EEA
7EPG_PARTITIONRZ#EHRTZF

PG_FOREIGN_TABLE

FEIMEPRAVEENER .

PG_INDEX

FERSIR—HDER, EbrIE!

o]

B KZEIEPG_CLASS

PG_JOBS

FEBPAIZENEMESIESEEES, EIESEE
ERTEE @PQ_JObs%é}E?EqJE'JETIEﬂ LES RS AT

ST 1ZRGFEETF Shared Relation, FrE8IER

jobIERIIFFEEIEET I o

PG_LARGEOBIJECT

REPBEARICE ‘AR IR, — AR ERE
CUERT D ECAIOIDIRRAY . BN KRIIRERD R EBIE/ N
NERE ‘TR LMBELTHI R FETE
PG_LARGEOBJECTEE , BRAVHIEE X HLOBLKSIZE, 5
EBEERAEERVRATILIUAEILRZGE .

PG_NAMESPACE

Figma=ia, BlfFiEschematBXaIEE

PG_PROC

FEREEIIERER .

x 14-2 ERRGFGUE 24

REER

itk

GS_CLUSTER_RESOU
RCE_INFO

ERTEDNKRATCRMER
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IR CERSS
FkigE

14 RGRINEGIE

REER

ik

GS_SQL_COUNT

EBRHIEELSET S YRl ZIRTIRSSED ( SELECT.
INSERT. UPDATE. DELETE. MERGE INTO ) %it(S
8, 8FTREFINEMATE ( BRMERGE INTOIE@S),
SUTEMISEETNREAR. &)\ FOFSGLAtE, 8
IR ) , LAKRDDL, DML, DCLEBLEGRIHITR

o

PG_LOCKS FHEZITHASESIEFENIER.
PG_ROLES RALsOEIREABRIBEXER.
PG_RULES RHENEeESMNANEREEREAYED,

PG_TOTAL_USER_RES

ETRERRRERERER, FEEREERAFRHITE

OURCE_INFO 8, WHEIESEse workload_managergonftA B
PG_USER BT IHOEEERFPRER.
PG_VIEWS R BREIREFENMIBENEREER .

PG_STAT_ACTIVITY

ERANAAFREEAXNER . FEEERINRIIE
AR ETHMEAFREEEXESR.

PG_TABLES

RH T HHIEEPES IR HINERER.

PLAN_TABLE

ERAPIEIHITEXPLAIN PLANWEZIFIIHEIEE , 1T
XEBH &R EHIRsessionZk5l, sessioniBEEERMAIEL
}Eﬂi’:?)?%ﬁ%o ERFAElsessionfFIAREuserGBREE 2R
FRESAY,

14.2 &4i%

14.2.1 GS_OBSSCANINFO

GS_OBSSCANINFORFZFREN T E= LINRIASEF, ([FHINEERITIAMOBSEIER
ZTEE, BRIEEXWN—queryfREMNOBSHMRRYIZITRTERE

2 14-3 GS_OBSSCANINFO FE&

BF ESic) fik
query_id bigint EiFRR.
user_id text PATIZEBNEIERERRF
table_name text OBSHMRAIERS .
file_type text [EEEIRRFAIHET .
time_stamp time_stam BRI EFFIERIRTIE) o
actual_time double iR e TR E, 2T,
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FRiER 14 RGRIEFNE
2= 5] fR
file_scanned bigint RS EE .
data_size double PERBURE, BAFT.
billing_info text REBFE.

14.2.2 GS_RESPOOL_RESOURCE_HISTORY

GS_RESPOOL_RESOURCE_HISTORYRICR&EEHISIEHFLEE, CNFIDN 9T
ICHRo

& 14-4 GS_RESPOOL_RESOURCE_HISTORY FE

2R ESid) ik
timestamp timestamp BRI ERIFAATE
nodegroup name RIFHETEZIEER 2R, BMAEHETR
"installation",
rpname name RIRBEIR,
cgroup name RIRHREIEHIEBIR,
ref_count int REWS | BEWHE, (EIE IR FEAEREE
EHSITE, (NCNEB™.
fast_run int REHREEZTELE, RECNLEEX.
fast_wait int RRHREEHBAMELE, JTECN LB,
fast_limit int RRREBFEUHERS, RECN LG,
slow_run int REtEEEETELE, RECNLIEY.
slow_wait int RIEHIEFEEHBAMELE, JTECN LB,
slow_limit int RREEEFUHERS, RECN LG,
used_cpu double RIRSsIni=EHANERCPUNEEE, RS
INERIS2(3
e DN: B RHEFIDN_EERHFERAICPUINEL.
. ;:[11\1 ERFTEDN LRFRithERACPURIRR
cpu_limit int BRI ACPURY LFR, CPUBLEIEIRIBR T
GaussDBRJFICPU, CPUFRERESIZIE R T/5KEx
FEHIEACPURTFICPU
e DN: E/RHFIDN_EERBAIFCPU LR,
. ;:,U’\%EI oEn_Tﬁﬁﬁ DN_E&Rita FACPU _LFRAYR
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PAYSEi=IEd] 14 ZRRFRMEFZIE
2R S ik
used_mem int HRBFERIIREX), B 'MB
e DN: E/RIUFIDN_LEFEMERIIREFKR
e CN: ERFIBDNERIFRBERRFRIRR
#0,
estimate_me | int HEICN L, JEBETEVHEREZ, R
m ECNJ:ﬁ;&o
mem_Llimit int RFHATAAFLR, B 'MB'.
e DN: BRZFEIDNLEFHATARELIR.
e CN: E/RFFEDNLEEIFE M ARFELRNER
F3F,
read_kbytes | bigint RIRSsIITEEAMZIEEF 4, B KB,
e DN: R RYFIDN & FEHIBIEEZFTH.
e CN: ERFFEDN_LERMZEIEFTHIRR
.
write_kbytes | bigint RIS EHINEEEF T, 27 'KB',
e DN: B RIUFIDN LA EHIBEEFTHH,
e CN: B/RFFEDN LA FEMZIEEFTHIRA
.
read_counts bigint RiE5s I ERIRZ IR .
e DN: ERMFIDNLZBEWMBHEIE
e CN: E/REFEDN_LEREMZHEIERHIIRIR
.
write_counts | bigint RiE s ERINZIES IR .
e DN: EREFIDN LEFEHIBIESIRE.
e CN: E/REFEDN_LERMZEEIRHIIRIR
o
read_speed double HEB5s iz EHINIZ IR IR RAIFIIE,
e DN: B/RZAIDN LEF SRR,
e CN: E/RFAEDN L&A R MZETERIIEN
#0,
write_speed double AR 5s HIEEE B EIREFIIE .
e DN: B/RZRIDN ERFEHIZIEE®RR,
e CN: E/RFAEDN LA R MZIEEERHER
0,
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14.2.3 GS_ WLM _INSTANCE_HISTORY
GS_WLM_INSTANCE_HISTORY R #Z &= % 5L (CNEDN) #E XA R RERBRE

B ZRGREEFICRPBEY NI ESELFARRERER, 81&F: RFE. CPUK
. WEI0. HIZYMEIOMIHZZEIORER,

& 14-5 GS_WLM_INSTANCE_HISTORY =&

2R 5] A

instancena | text SLIAFR o

me

timestamp | timestamp with | B3/E]&.

time zone

used_cpu int SLHMFERCPURR S AIBE S L.

free_mem | int SLEIR(FERINEXR)Y, B{UMB,

used_mem | int SLAISFERIAREFERDN, BMB,

io_await real SC{BIRR{E PR ER AYI0_wait{s (1070198 ) »

io_util real SC{BIRF{E PR ER AYI0_utiliE (10R01818 )

disk_read real SCER{E BRI (10/0191E ) , Bfu
KB/s,

disk_write | real SCEIFHEREENSESR (1098 ) , B
KB/s,

process_rea | bigint SERIXS N HFE M 2SR EDER R (R E N

d #pagecache ZEVIFTIEL, 10/019(H), BfU
KB/s,

process_wri | bigint SLHXS RO E B EIEN SRR (R EiE R

te £pagecacheFENBIFTEL, 10#M19(H), B
KB/s,

logical_read | bigint CNSLfl: R4kits
DNLfI: iZSLRIEARGETHERE (108 ) Ri24E
EFTIRE, BP{IKB/s,

logical_writ | bigint CNSLfl: AR%kits

€ DNLfI: iZSLAIEARRGETHERE (108 ) RiZiE
BFTIERE, PIKB/s,

read_counts | bigint CNELfH: A%it,
DNSEf: 1ZSEFITERXRGEHERS (108 ) PUIZ4E
EHREREZH, BADR,

write_count | bigint CNSLfl: R4kits

S DNSEf: iZEEFITEARSETERS (108 ) IB4E
BIREREZH, BAUR,
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14.2.4 GS_WLM_OPERATOR_INFO

GS_WLM_OPERATOR_INFORBFZERHATIE AR EHEFHEXICS . LHEER
MAZPEEMERIRFRPRIZIE ., HIREGUCEHenable_resource_recordgonfT,
RHESTEREGS_WLM_OPERATOR_HISTORYFHHIIEREAMRZE, FREILINEES
HARSGIFETEHXTEREE—EX N, AENAEFFER.
(11 #88
o LtEZEFERschemaRdbms_om,
e pg_catalog F7F7EGS_WLM_OPERATOR_INFOMIE,

2 14-6 GS_WLM_OPERATOR_INFO H9=2ER

2R E it iR
nodename text HATERIRICNIBIZFR
queryid bigint BT TERRIAERquery_id.
pid bigint [Gimekizid,
plan_node_id integer BRI AR TIHRIAYplan node id,
plan_node_nam | text XFRFplan_node_idBIEFHIZFR
e
start_time timestamp ZEFUNEE—EHIERIFIRATE] .
with time
zone
duration bigint ZEF RIS RAMER S AIHRITATE (MS) -
query_dop integer HEIEFHTIIRIHTE,
estimated_rows | bigint i EREHEERNTHIEER.
tuple_processed | bigint HEIEFIREIRITENE
min_peak_mem | integer LHEIEFEREDN ISR/ HFIEE(MB),
ory
max_peak_me | integer HEIETEFFEDN LS AKAFIEE(MB),
mory
average_peak_ | integer HEIEFEFFB DN LRI FIEE(MB) .
memory
memory_skew_ | integer SRIEFESDNERIRFERRIER,
percent
min_spill_size integer ERETE, FETEDNMIS/NTERIES
(MB), EXIAAO0,
max_spill_size | integer ERETE, FETEDNNRATEHIES
(MB), BAIAA0,
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BR St fEiA
average_spill_si | integer ERETE, e NEDNNEY TEHES
ze (MB), EXIAF0,
spill_skew_perc | integer ERETE, DNETEIRRER,
ent
min_cpu_time | bigint ZBEFEFTEDN_ERIS/IMAITATE (MS) o
max_cpu_time | bigint ZBFEFTEDN_ERISRAHATAIE (MS) o
total_cpu_time | bigint ZEFEAEDN LS HATAIEN (MS) .
cpu_skew_perce | integer DNIEBRATEHERIIRRIE .
nt
warning text FERTNTERTEER:

1. Sort/SetOp/HashAgg/Hashloin spill

2. Spill file size large than 256MB

3. Broadcast size large than 100MB

4. Early spill

5. Spill times is greater than 3

6. Spill on memory adaptive

7. Hash table conflict

14.2.5 GS_WLM_SESSION_INFO

GS_WLM_SESSION_INFORZER B REFBCNHITE SR EHREERICSR . tEIRE
N PEEEEIRFERPOEIE. ZiREGUCE% enable_resource_recordgon
Bt, RBESERTEGS_WLM_SESSION_HISTORYRHIICR AR SR, FiELtIhae
SHARGFEETEHTTEE—EXN, A EYNEFER. BEANZRIESEER
14-130,

AR

o [t RFEFEMschemaRdbms_om,
e pg_catalog FFEGS_WLM_SESSION_INFORE

14.2.6 GS_WLM_USER_RESOURCE_HISTORY

GS_WLM_USER_RESOURCE_HISTORYRZFKFE SRR ERXRIERXIER, T
CNEBH .. ZEZEXRNERCRE 2N E s ERAFPIERERER, 815 |
7. CPUZH. =Fig=a). IREd=E). EFEE=TE. BEIORE. BIEIOXEFNZ
BIOERFEE ., Hrb, A7F. CPU. 10X EIETUICERAPE2UE R ERERTE
o

GS_WLM_USER_RESOURCE_HISTORY R ZEHHIERETF
PG_TOTAL USER_RESOURCE_INFO{LE .
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% 14-7 GS_WLM_USER_RESOURCE_HISTORY =E&

B ERY HA
username | text BFR&.
timestam | timestamp ATiEE
p with time
zone
used_me | int FEPERNAREXR, Bfi: MB,
mory e DN: ERIFIDN_EAFERIIREARN,.

e CN: E/RFFEDN_LEAFERREFENRRM.
totalLme | int RIRHERNAREFEARD, B MB, ERIRIKIR
mory HERATTERNE, HIEHEBRTFHIRERATRERZ

max_dynamic_memory, E{FHIITEAR S

total_memory = max_dynamic_memory *

parent percent * user_percent

. BRFAEDN BRI EAEF EIREIRIIF,
used_cpu | real IE7EFFAYCPUIZEL
total_cpu | int ZAEET=RLE, BRXEIEHIZARICPUZEIET,
used_spac | bigint EffRNEFE=EIAR), B{UKB,
e
total_spac | bigint Al{FERNFE=EXR, BiKB, EH- 1R~ KR
e BRAFHETE,
used_tem | bigint EfFERRYIRRIEE=EIR), B{UKB,
p_space
total_tem | bigint A {FERAYIRATRAE=SEIR/N, B(UKB, [ER-1FTK
p_space PREIER KGRI FIE=IE] .
used_spill | bigint EfENEFEEFE=EX), BUKB,
_space
total_spill | bigint A{FERNE FEEFETEIAN, BUKB, BER-1%
_space AR RAEFERFETE,
read_kbyt | bigint IIEEERRN, SERENFTIRE, B2UKB,
es
write_kby | bigint IIEEHAR, BIRERFTRE, B{IKB,
tes
read_cou | bigint R EERR, SEHRERIREL, BADR.
nts
write_cou | bigint IEEEN, SRERRE, BADR,
nts
read_spee | real WEIEEHAR, SHEERIF RS, BB{UKB/s,
d
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B 5l fiR
write_spe | real WIEERN, BRENFTEE, BKB/s,
ed

14.2.7 PG_AGGREGATE

PG_AGGREGATERGZRIFESRERHEXIEE . PG_AGGREGATEERIEFKICH
#E—5pg_proc EMEANCRAN B, PG_PROCIEFFRIHIZEEMNZZE. MNHEL
HIEER, DUNRHE—SNEBEREEEEER.

% 14-8 PG_AGGREGATE FE;

BF it 5IF ik

aggfnoid regproc | PG_PROC.oid ILLEREEEREIAYPG_PROC OID,

aggtransfn regproc | PG_PROC.oid EEIREREL

aggcollectfn | regproc | PG_PROC.oid WIEERRES

aggfinalfn regproc | PG_PROC.oid g'zﬁ')?gﬂ‘ﬁ@ﬁ (WRZBNH

aggsortop oid PG_OPERATOR.oid | KEXHEFIRIERF (WRIBN
70) .

aggtranstype | oid PG_TYPE.oid ICEREERERIAEREEHR (4K
&) HUEROEIEEE,

agginitval text - EIKSAIIIEE. X2—

NAHIEDY, e8EYREN
ANEBFFFERRIMAZ . AIREL
Bl =Enull, MEERIKSEMN
nullFa

agginitcollect | text - WERSRIIEE. XE2—
NAHIREY, ea8aREN
IMERFRFERRIE R . ANEREK
EiEnull, NIKEIRSEMN
nullﬂ:y@o

14.2.8 PG_AM

PG_AMRBRERFEB XIS HIAGERNEE . BFSIFHISMRSHREEEE—

7o
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% 14-9 PG_AM FE;

2F i) 5|F R

oid oid - TRREF ([REUEE, WIRBAHfAE
BA2EXR) -

amname name - HEEERIBIR,

amstrategies smallint | - R ERNRERT RIS, &
AMNRIBEGERE— 1 EERRIE
FIERAEEENIZ0,

amsupport smallint | - THIEE ARSI

amcanorder boolean | - XMpahXEEXEEERS|F
EERYaG ST -

amcanorderbyo | boolean | - XMipEEEEIFEE RS |F

p B¢ PR ERFRVE RIS HE
o

amcanbackward | boolean | - mEAREAZEFNEAME.

amcanunique boolean | - hEEXEEIFE—FS,

amcanmulticol | boolean | - HEERERIFZFRERE.

amoptionalkey | boolean | - HEAERERIFE—1REIFE
B BHaYRAIE

amsearcharray | boolean | - BB EE R
ScalarArrayOpExprigz

amsearchnulls boolean | - HIEBEEEZIFIS NULL/NOT
NULLIEZE,

amstorage boolean | - SRS [ TFERVEURREL 55IRVET
EBEAIEERE,

amclusterable boolean | - BT E—TIXMERNERS| L
=S

ampredlocks boolean | - EATFXMERN— RSB
R EANIBIRBIRE -

amkeytype oid PG_TYPE.oid | fZE7EZES|BHUERIRE, WIEF
B EERIZEEN 0,

aminsert regproc | PG_PROC.oid | “}BAIIT” EH

ambeginscan regproc | PG_PROC.oid | “EEXRS|FHE" =,

amgettuple regproc | PG_PROC.oid | “TF—1EXT" R, WIRE
A0,

amgetbitmap regproc | PG_PROC.oid | “¥MENFFBEMNBERIT" HE, R

B0,
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amrescan regproc | PG_PROC.oid | “ (E%r ) FHRZESIHE" RE.

amendscan regproc | PG_PROC.oid | “H5|FHEREBIE" R,

ammarkpos regproc | PG_PROC.oid | “#RCHEIHIEMNE" REL

amrestrpos regproc | PG_PROC.oid | “IxECIrChIFEE" R,

ammerge regproc | PG_PROC.oid | “IFHZBANZRSITIR" HH

ambuild regproc | PG_PROC.oid | “BENFHhES|” R,

ambuildempty | regproc | PG_PROC.oid | “E7z=&3|” EH.

ambulkdelete regproc | PG_PROC.oid | #tEMIPRERZEL

amvacuumclean | regproc | PG_PROC.oid | VACUUM/EHIBIRREL .

up

amcanreturn regproc | PG_PROC.oid | B RARS|XIFH—R5 |10
BRE, NRiBNA0,

amcostestimate | regproc | PG_PROC.oid | fliit— N5 [ FHEAREL

amoptions regproc | PG_PROC.oid ForF03IEERS |[Breloptions

14.2.9 PG_AMOP

PG_AMOPRZRIFEFIHIA T iZRIFFFRRIXRIE R . MR—MEEFR— NIRRT

HRPRIR R, MEXA

EPREAE—1T. —MERRE—
orderingi®{ERF . —MEIEFILIESMER LM, (BREFE

VESZS M 117%'4:' HH,

# 14-10 PG_AMOP =&

A searchigEfFEi—1
EE— N RFHIZMER

ZF il 5|H fEid

oid oid - TR (REEE, ©
MEPHEREA SRR ) o

amopfamily oid PG_OPFAMILY.oid | iZIRAYE(ERTIR

amoplefttype oid PG_TYPE.oid RIERFRIAINGEEY,

amoprighttype oid PG_TYPE.oid IRERFRVARNEEL,

amopstrategy smallint | - BRERTRIREL

amoppurpose "char" - BRIERFBR, safzmko
HHEF .

amopopr oid PG_OPERATOR.0id | iZIZ{/ERFAIOID,

MAERARZAN 30 (2024-03-06)

WRINPTE © HARITERABRA

320




HIRCERS
FRisE

14 RGRMNEGIE

BF -t 5| ik

amopmethod oid PG_AM.oid (AR ER RIS G
a5,

amopsortfamily | oid PG_OPFAMILY.oid | MNRE— M HIFRIER,

NZIN=1ZERbtreelRERF
HEHER; MR2B—MER
BRFRF, W0,

searchiBEFRT R MEERFIRI— RS (AT LABHEER, HKEIFFE#EWHERE
indexed_column operator constantfi917, EX, XHERIRIERFVIUREIfR/RE, HE
RN ER W RICEC RS IR ERHIESEE

orderingiR{ERFRIBIX MEERFIRAI— 1RSI LA#RIAE, iR[EILAORDER BY
indexed_column operator constant/iFZERRA91T. XEANRIERFATLUREUERERTHER
ROEIRRE, SR EEHW/RITEZR S IR REESSEY . ORDER BYRYEEIIIE X
x‘?‘zgﬁamOpsortfamily$Eﬁ$Ez’EE’\J , ZFERYITUREFAANREIZEES | FH— 1 btreetfE
%o

14.2.10 PG_AMPROC

PG_AMPROCRFRFME S ZRFRRAXEASIFEIREAER . BTBETE
MEEFFIRAIS IR S B —1T.

Z 14-11 PG_AMPROC =&

B2F it SIF ik

oid oid - TRRE (PRREEME, YIRERH
EEASER) o

amprocfamily | oid PG_OPFAMILY.oid | iZIRANRIERTIZ o

amproclefttype | oid PG_TYPE.oid X ERFIEMABIESEE,

amprocrightty | oid PG_TYPE.oid EXREFINEMASIESEE,

pe

amprocnum smallin | - SIFIERS -

t
amproc regproc | PG_PROC.oid IZFEHI0ID,

amproclefttypeflamprocrighttype=FERHISIRRERE, tRR—MIEIFIIZAZIFN
RERNEGMAEE, WFREEFTAR, RESIFIERSIMASIERE, 3
HitpIMAREMEL, B—IMRSIR0 “BRE 7 SHFIEAIEES, amproclefttypefll
amprocrighttype#BET 5 [1R{EFFZMopcintype .,

14.2.11 PG_ATTRDEF

PG_ATTRDEFRSFRIFEFERAIEIAE.
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% 14-12 PG_ATTRDEF =E&

B it fik

adrelid oid ZFEBMENZER.

adnum smallint FERES

adbin pg_node_tree FRREENAEHBERIA .

adsrc text AEERNREERIRN R .

14.2.12 PG_ATTRIBUTE
PG_ATTRIBUTERAZZFEXTERFERINER

# 14-13 PG_ATTRIBUTE ZE&

BFR E-Jid] 1%

attrelid oid ZFEFTERIE

attname name FEHE.

atttypid oid FEIEAE,

attstattarget integer EHIANALYZERiZF RIS ERNRITHTI RV
7DJ|.] o
o FERTFTUWESRITER.
o RAHERNFHARFAREIIFRITTR.
o IFHERBIIEE SFIEURREEXM,
I FHREEIESR, ATTSTATTARGETEZZZU
£ ‘REBRHE NEIRHE, tEECE
KRB BREE.

attlen smallint BEARFEGERIpg_type.typlendJiZN,

attnum smallint FRRRES .

attndims integer MRZFER A, %ZBERTHANELY, &
M0 ,

attcacheoff integer FEE F22-1 , BERUNRIMEARFFT
AR, EHURSEEHFNENETPFER
BmE= .

atttypmod integer ICR BRI RS TRFARENFERIEIE (L
an, varcharsBHIRKKE ) . ©IEIEBRGRE
BXRBVB AT EHIRRESME =15
HIEXIHRLEAREBEATTTYPMODHIZEES B E
?ﬂ-’l )

attbyval boolean pg_type.typbyval==E{ERI#E T ,

SASRRZS 30 (2024-03-06) WA © EARUERABIRAE 322



HIRCERSS
FRisE

14 RGRINEGIE

2R

KE

ik

attstorage

"char"

pg_type.typstorage=FER{ERVIEIN ,

attalign

"char"

pg_type.typaligh=E{ERIEN ,

attnotnull

boolean

RFE—PIFZHYR, AILASERX D FERFRITH
B E RAZLIR

atthasdef

boolean

ZFRERFERGE, WETEIINpg_attrdef
FREXFRE X UERNCR .

attisdropped

boolean

ZFREGCEEMER, TBEM. MR
bR, ZFRYIE LMAEERS, BEEOR
F=2ME, FEILAREBEISQLIAIE.,

attislocal

boolean

ZFRERRBMENENRP . —IFRALL
BT ZBERE XA HAT o

attcmprmode

tinyint

WE—IUEEEES . FELHEE:
e ATT_CMPR_NOCOMPRESS

e ATT_CMPR_DELTA

e ATT_CMPR_DICTIONARY

e ATT_CMPR_PREFIX

e ATT_CMPR_NUMSTR

attinhcount

integer

ZFRITAEHNERERXFRINNE . IR—F
Eéﬂ’\]ﬁ&%ﬂ\;*ﬂli%@, NEAREtRMIPRaE RS

attcollation

oid

XULLFIE X AIERRIF o

attacl

aclitem[]

SRR BRIz o

attoptions

text[]

=i/ Elprialg

attfdwoptions

text[]

BRI N IEEIN o

attinitdefval

bytea

FE T ILSECARNERIA . 1TEFRAIADD
COLUMNFBEFAIL=FE,

attkvtype

tinyint

ZFERA9kv_typeBE. BUEINT:

o OFXRTENIANME, ATIERIFE

o 1EXTREERM(TSTAG), (NAFIFEE
o 22X RIEIREM(TSFIELD), (XEBTFIEE
o 3EFEIEME(TSTIME), (XAFRIFZE

Rz A7

HAEERFPEENFRENFERAES . t150publics 5IEHE HLFRAIFRZschema

g*’.]’_(o

SELECT attname,attnum FROM pg_attribute WHERE attrelid=(SELECT pg_class.oid FROM pg_class JOIN
pg_namespace ON relnamespace=pg_namespace.oid WHERE relname='t1' and nspname='public') and
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attnum>0;

attname | atthnum

+

product_id | 1
product_name | 2
product_quantity | 3
(3 rows)

14.2.13 PG_AUTHID

PG_AUTHIDRZZRZFEEXEIEEANLRAET (At ) BEE. ABIE “FHFR” a9
SEEEN. —PMEPIFE EHE—MrolcanlogintrE g BENAE . (HIFE (R
ErolcanloginiR&E S5 ) #RaciBIEEMAEIENMR .

FE—PERPRE—0pg_authid, FERBNMIEEG—D. FERGRGEEXNRS

AILUAIE RFER

% 14-14 PG_AUTHID ZFE&

B il RR

oid oid ITHRREF ([REUEME, WIREREES=E
) o

rolname name =) k= N

rolsuper boolean REEARREERSNRHNGRASIER.,

rolinherit boolean REEARBEMHEERMERBINIR.

rolcreaterole | boolean REEAYLILIEEZAE,

rolcreatedb boolean REEAULICIEREIERE .

rolcatupdate | boolean AERATULIBEERENRSER. JBusesysid=10
R R A EERIBBLWIR . EtERPELIER
SUAUR

rolcanlogin boolean REERULIER, zABEEEEBEANIE
STEERIRE

rolreplication | boolean RABEE— 1 EHNHEE (EhfEA, BRI

I08E) o

rolauditadmin | boolean HitHEF.

rolsystemadm | boolean EERAHEF,

in

rolconnlimit | integer SFALERNAE, RAESAFHAERE

£, -1 FRBRE.

rolpassword text

O< (AJRERMER), MRRBEOL, WA
NULL,

rolvalidbegin | timestamp WKPRYERITIaRdE, WRIRETTEIIE, WA
with time NULL,
zone
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rolvaliduntil | timestamp MPRIBRMEERATE, NRIgBLERTE, U9
with time NULL,
zone
rolrespool name FA P FeEfg{EE FBRYresource pool,
roluseft boolean REEATLURIEINE.
rolparentid oid FIFFREHRFRIOID,
roltabspace Text FFXAFRFE=EIRER .
rolkind char 1P, BIEIAEAR. BEEREIE
R, BEAF.
rolnodegroup | oid FHPErXEXAINode Group OID, i%ZNode Group
WIEIZIEEEEE
roltempspace | Text P ait &= FE=EIRER .
rolspillspace | Text FREFEE2=aREm,
rolexcpdata text REBFEARER.
rolauthinfo text FIFREBLDAPIAIERTHIERIME S « SNREEA A
IERIU, MJANULL,
rolpwdexpire | integer FAFPO<IIRRRYE, EOSAKEHRY, AFESE
ExO< . SHEREEREXROS., - 1R~
BIZHARTEIPR S
rolpwdtime timestamp O<RIBIEERTIE)
with time
zone

14.2.14 PG_AUTH_HISTORY
PG_AUTH_HISTORYERZRICR TACHIANLERY . EEFRASERISPRATILIA

[EI RS

% 14-15 PG_AUTH_HISTORY ZFE;

2R it} A
roloid oid BEIRR,

passwordtime

timestamp with time

zone

BIEZFUEZRBRIRTIE -

rolpassword | text A, (EFAMDS5. SHA256/01%
BERINE
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14.2.15 PG_ AUTH _MEMBERS
PG_AUTH_MEMBERSEA#FF R RABZENMRXE

% 14-16 PG_AUTH_MEMBERS =FE&

2R - i ik

roleid oid HEmRRNAEID,

member oid EFROLEIDAEMNKRAEID,

grantor oid P UL RXENBEID,

admin_option boolean MRENEATLUEROLEIDA BN R X R T
HithFes, WAHE,

14.2.16 PG_CAST
PG_CASTRGFIEEIRLEEZ BIHILRER .

% 14-17 PG_CAST FE&

BR St iR

castsource | oid IREIREZEEMOID,

casttarget oid BirEERE0ID,

castfunc oid HALRERIOID, ORTABEL MR
castcontext | "char" IRHER YA AR EUEEE B

o eRRREEHTERIEMN (FERCASTHIEE) -
o iFRIRHBEHITIENE

o aF R EERYZIFREFNEEN .
castmethod | "char" BALEE:

o fRNEMcastfuncFERPIEEHIREIHITIENL
o bFRREHBETHFEFIFEN, MEH

castfunc,

14.2.17 PG_CLASS
PG_CLASSESRFEHIEENREEREZEIIXE
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% 14-18 PG_CLASS =E&

ZR E- i) R

oid oid TR ([REEM, YRBREEASETR) .

relname name | &. 3|\ MEIFIRAILZIR,

relnamespace | oid BEIZXENHEZTERION,

reltype oid S5iz= TR MAEIERE (R51AF, BAR
51i&Hpg_typeicR ) -

reloftype oid SEZEARI0ID, 0FRRE MR,

relowner oid XEMBEE.

relam oid ﬁﬂ%}ﬁ%?ﬂl, N2 EHETL ( B-tree,
asnsF ) o

relfilenode oid R R EROSUERIZTR, WEREENA0,

reltablespace oid ZRRFEFENETE . WNRF0, NERZEEE
RREREE . MRRATHEXH, EFELR

Mo
relpages double | LATI(K/NIBLCKSZ) ABRAIRIMLRIER SR FRIK N,
precisio | RRMAEEFERI—MEIME.
n
reltuples double | FPTHIHE, REMARERII—MEITHE.
precisio
n
relallvisible integer | #AMRAET WAIRFPAITE . LFEREMAEEHXK

MSQLITILERRY . VACUUM, ANALYZEF]—LL
DDLiEA) (540, CREATE INDEX ) &5[EIH=FEE
?\ﬁo

reltoastrelid oid 5t R XEXRITOASTEAIOID , WNER&ENA0,
TOASTERE—IMMNEBRE “B&” FiEKFE,

reltoastidxid oid ﬁgg%ﬂ%%m’ﬂ?i%lﬁ@om, MRAZTOASTER
W0,

reldeltarelid oid DeltaZ=AY0ID,
DeltakMtETFoIFER. BTFEFHELEIESAZREZFHR
EEE.

reldeltaidx oid DeltaZkRYZ5|%0ID,

relcudescrelid oid CUIAZEAIOID,
CUtEiAs ( Desck ) MiEFoIFER. AFiIzHIREZR
P EEURRIRT LM

relcudescidx oid CUEIAZERMIZE|FOID,
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F&iEE 14 ZRRRMEZFIE
2R i) ik
relhasindex boolean | IRWRE—NXREELVE (FEREER ) —IME
5|, WAE,
FICREATE INDEXi®E, {BDROP INDEXAELIZEMSE
iBbR. MNRVACUUMERERIGNI— 1 RISBRS!, &8
I#relhasindex=Eg, JErelhasindex{(BiZ BN
relisshared boolean | MNRIZFRAENERFPHMBEHIEELZ=NAE, R
BRER%E (Lkipg_database ) EHZH,
relpersistence "char" | e pERRKAE.
o UERTIEREE.
o tRFIGATE.
relkind "char" o rEREIBEE,
o iFIRES,
o SERF,
o VEIRIE,
o CRREF/EE,
o tERTOASTE,
o fRIRINE,
relnatts smallint | XEFBEPFERHMEB (RTEZRFERLIN) - &
pg_attribute BE5EBHERHBIINIT.
relchecks smallint | & EAEELIRAVEE, SWPG_CONSTRAINT,
relhasoids boolean | HNERAXRKFFITELER—1OID, NWAE,
relhaspkey boolean | tNRZFE— (HBH ) £, WAHE,
relhasrules boolean | tNIRFBHMN, WAE., EEEMUTSERRE
PG_REWRITE,
relhastriggers | boolean | MIRFEHE (HBE ) MAE, WHEH. 21
PG_TRIGGER,
relhassubclass | boolean | IR %*E (%Y E ) {HAMENFE, WHIEH,
relcmprs tinyint | R EaRERRNEETE. FE2EER, S8
HtEBMAS SMAEIETE, SEIICRUDHABEEMA
45
o OXRTHMATIFERIER (FERBESRE, &
IS EGEEEAMESURIE )
o 1ERTREEIBIELEFEAINOCOMPRESSE A& i
EXETF,
o 2FXRRFEIEIELEFEICOMPRESS,
relhasclusterkey | boolean | 25 E BEFE&FE .
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FRisE

14 RGRINEGIE

2R

RE

g

relrowmoveme
nt

boolean

H3FoXE#HTupdatetRERS, 2R/RAFITERS.
o true: XRAVIFITITE,
e false: XRAARIFITIERE,

parttype

"char"

RRERSIRBEES KRS,

o pEITADXEMR,

o NEXMEBEDXRFEFM.

o VETRIZEHNHDFSHIValuepn Xk,

relfrozenxid

xid32

ZRPTBREIZENESIDEEEERA—IEE
B9 ("frozen" ) 51D, ZFRATIRIEREES
ATBHIEESIDESE (& RIFIRAEpg_clog ) MiEtsT
B, WMRZKREFERNA0

( InvalidTransactionld ) o

HNiFEFFILFERS, RBLFER, #Fhigrelfrozenxid64H
FiERIEE,

relacl

aclite

m[]

BIER .

EENEIRERAUTER:

rolename=xxxx/yyyy --ltF—AEAIIR

=xxxx/yyyy --TEFpublicHI R

xR FRIPR, yyyyR R EFIZINRAIAEE
BIRHIS KBS S %&14-19,

reloptions

text[]

YEERIRIE LR, F3"keyword=value"=FEEH2
NE o

relfrozenxid64

xid

ZRPFBELLZBIRIESS I DELEREIRA— 1 EIE
B ("frozen" ) 51D, ZFRATRIEREES

A THIEESIDES (5&E RIF4EPg_clog ) T
B, MRZKREFERNIA0

( InvalidTransactionld ) o

% 14-19 SURAISERAE

28 SR
r SELECT (i)
w UPDATE (5 )
a INSERT (4N )
d DELETE
D TRUNCATE
X REFERENCES
t TRIGGER
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F &l 14 ZHEFRMEFRE
S S
X EXECUTE
U USAGE
C CREATE
c CONNECT
T TEMPORARY
A ANALYZE|ANALYSE
L ALTER
P DROP
v VACUUM
arwdDxtA, vLP ALL PRIVILEGES ( BF3%)
* LR RIEN PRATIZANGZEIR
Rz ARGl

BEREKEMoidKrelfilenode:

SELECT oid,relname,relfilenode FROM pg_class WHERE relname = 'table_name';
FTHTERYE:

SELECT 'row count:'||count(1) as point FROM pg_class WHERE relkind = 'r' and oid > 16384 and
reloptions::text not like '%column%' and reloptions::text not like '%internal_mask%';

FIIFRYE:

SELECT 'column count:'||count(1) as point FROM pg_class WHERE relkind = 'r' and oid > 16384 and
reloptions::text like '%column%';

ERHIEEF A RIER:

SELECT relname as tabname,obj_description(relfilenode,'pg_class') as comment FROM pg_class;

14.2.18 PG_COLLATION

PG_COLLATIONZEStZEEA DT HEVHEFMN , KRE EN—SQLEFZMEIENRER S
PN S5 S

% 14-20 PG_COLLATION =FE&

B/F it} 5| iR

oid oid - TRRET (2R, winbE
BEREASETR) -

collname name |- HEFEINE ( 81 ma=iEfl
IRIDME—) .
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FkigE

14 RGRINEGIE

2F

5|F

g

collnamespace

PG_NAMESPACE.oi

d

BEZHFNAYES
OID.

Z[E)RY

collowner oid

PG_AUTHID.oid

HEFRIRIRREE

collencoding integer

HEFRI AT BRY4RES, SNSRE
BFEEHRBA-1.
iRE
& pg_encoding_to_char()
El«‘ﬂ%ﬁﬁ%ﬁ%ﬁ% Xt R SRS A
N o

collcollate name

HEFF A RS SRAT
LC_COLLATE,

collctype name

HEFANIITSRAILC_CTYPE,

14.2.19 PG_CONSTRAINT

PG_CONSTRAINTRGZERFEXR LA ELR . FiE. MW—YRFNIMNELE,

Z 14-21 PG_CONSTRAINT ZRE&

ZR i) fiR
conname name HREBR (F—E2HE—RY)
connamespace oid BEARNHEZTERION,
contype "char" o c=HELHNR
o f=4MELIR
e p=ERAFR
o u=MH—%K
o t=fAZRLIR
condeferrable boolean IZAREE I LUER
condeferred boolean REZAIREE T LR,
convalidated boolean HAREEEN. B, REIMEFICHECKAR
S HEIREJIFALSE,
conrelid oid IZARFAENE; NRARFRLIRNA0,
contypid oid ZLRFATERE,; WRAR—MELERNA0,
conindid oid 54 KEXRZES(ID,
confrelid oid SNREINE, WASERIER; B0,
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FRiER 14 RGERFEFNE
2R 8 fR
confupdtype "char" HSMNEEFRENEARAS o
o a= gk
o r=[RHl
o c=fREX
e n =igEFAnull
o d=IRENHE
confdeltype "char" SMERHBREIEACES
o a=;gfE
o r=[RHl
o c=IREX
e n =IZEANnull
o d=IRENARE
confmatchtype "char" HMEIURCSEEY
o =23
e p=&iD
e u=TH8 (KXEE)
conislocal boolean EERNXRCEAIAMETEER,
coninhcount integer LRBEFRWFRIENEHE . WERRXERHIES
BY, ARefbRERRIZIR,
connoinherit boolean AL,
consoft boolean EEREBLAE (Informational Constraint) .
conopt boolean EEFERERYURMMITIT
conkey smallint[] | MIREXRLNIR, WRLREFIIFERIIER.
confkey smallint[] | MIR2—1MIME, WERSENFERIIIE.
conpfeqop oid[] MREB—MIME, 2MPK=FKLLERIESIRIE
FTIDHYFIZE
conppeqop oid[] WMRB—NMIMNE, 2MPK=PKLLEAEEIRIE
fFIDAYSIZR
conffeqop oid[] WMRZB—MIMNE, 2MFK=FKLLERAIBEIRIE
FFIDBYFIZE
conexclop oid[] %ﬂ%%—/u\ﬁtﬁﬂé’\]% =YHHEEIRERFIDSY
conbin pg_node_tr | MNRZELIR, MEEFRALHAEHK.
ee
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FRiEm 14 RERMAZSZUE
2R it} 2:)%
consrc text NRZEELER, WRFIAXAIASEEIER
s
A
o LSRR RT, consrcRBEREHT. Hldl, EARSIRIEFZRINEDSE. =&
R 2 {FERpg_get_constraintdef () RIMEX—MEBLIRAIEN , MIAREKEIXNF
EQ o
e pg_class.relchecksTEEZF BN XREUL HRPIIREBNRYERIT—H.
Nz F7~ 451

EilsERELHEEH.

CREATE TABLE t1
(

C_CUSTKEY  BIGINT

C_NAME VARCHAR(25) ,
C_ADDRESS VARCHAR(40) ,

C_NATIONKEY INT

C_PHONE CHAR(15)
C_ACCTBAL DECIMAL(15,2),
CONSTRAINT C_CUSTKEY_KEY PRIMARY KEY(C_CUSTKEY,C_NAME)

)

DISTRIBUTE BY HASH(C_CUSTKEY,C_NAME);

SELECT conname FROM pg_constraint WHERE conrelid = 't1'::regclass AND contype = 'p';

conname

c_custkey_key
(1 row)

14.2.20 PG_CONVERSION

PG_CONVERSIONR G R mIARIDIEIREER

7 14-22 PG_CONVERSION FE&

BF R 5|/ ik

oid oid - TR (BRREEME, YRR
WEEASER) -

conname name - BiRE (E— i hEERE
-,

connamespace | oid PG_NAMESPACE. | 8&ItHEEiRaIdsA=aRY

oid OID,
conowner oid PG_AUTHID.oid RISERIRIIEE .
conforencoding | integer | - IE4wmA8ID
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FRiER 14 RAFRNEFAE
2= il 51/ iR
contoencoding | integer | - BHY4miBID,
conproc regproc | PG_PROC.oid EIRIIIE,
condefault boolean | - MR FIHRERIENNE,

14.2.21 PG_DATABASE

PG_DATABASER A ZEIFEXT A BEUREIEE .

3% 14-23 PG_DATABASE =&

B i) fiik

datname name HIBEER,

datdba oid HIEEMEE, BEAHOIESE.

encoding integer HIEENFHREAR.
pg_encoding_to_char()BILUS LR S iR 4R
IBEMR.

datcollate name R ERREEFIRRE .

datctype name HIREFBNFRED R,

datistemplate boolean BB EENREIERE .

datallowconn boolean WMNRAE, WEERAFPILUEERIXNEUE
o XNFERATFIPtemplateOSUBEERKE
X o

datconnlimit integer IZEIRE FATFRIRAHRERE, -1FRTE
PR

datlastsysoid oid HIRERERE—1TRSFOID .

datfrozenxid xid32 AR ZEIEE RS R E N TIHLESESIDE
S TEE,
HNERERIERS, REBLFER, g
datfrozenxid64FHFICRILER o

dattablespace oid HiEENREER=TE.

datcompatibility name HiEERAER .

datacl aclitem(] AR

datfrozenxid64 xid AR ZEIEE RS R E N TIHLESESIDE
S TEE,
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Rz ALl

EERHEENREE . RERANIGENR:

SELECT datname, datdba,datcompatibility,datacl from pg_database where datname='database_name';

EEIEEHIEERRB S

SELECT pg_encoding_to_char(encoding) FROM pg_database WHERE datname='database_name';

14.2.22 PG_DB_ROLE_SETTING

PG_DB_ROLE_SETTINGE S X FEHIEEZTHEN BB SHIEH IR EINAYEIA

B

% 14-24 PG_DB_ROLE_SETTING =FE&
ZR S 17 S
setdatabase oid BCEIFXS NAYEEER: , WSRAKIEEEHIEE, A0,
setrole oid BCEIFINAIAE, MRKEEHE, W0,
setconfig text[] | E{THIBECEINAIENIAE.

14.2.23 PG_DEFAULT_ACL

Rz R

PG_DEFAULT_ACLER SR FE NFETISIZEAIIIAIR -

%R 14-25 PG_DEFAULT_ACL FE

2R E Sit) A
defaclrole oid St REXAIABEID,
defaclnamesp | oid SIS REXPSETE, NRgE, WHo,
ace
defaclobjtype | "char" LA BRAIRT SR LR
o rETREIME,
[ J S%EU_TJ?WUo
[ f%ﬁ@gyo
o TEHRRSEEL,
defaclacl aclitem[] S Z LB FTAERE ISR .

BEHRZEAFrole F9¥IEEIR

select * from PG_DEFAULT_ACL;
defaclrole | defaclnamespace | defaclobjtype | defaclacl
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+ + +
16820 | 16822 | r | {role1=r/user1}

RIERIN MEAUH TR EENNES:

SELECT pg_catalog.pg_get_userbyid(d.defaclrole) AS "Granter", n.nspname AS "Schema", CASE
d.defaclobjtype WHEN 'r' THEN 'table' WHEN 'S' THEN 'sequence' WHEN 'f' THEN ‘function' WHEN 'T'
THEN 'type' END AS "Type", pg_catalog.array_to_string(d.defaclacl, E', ') AS "Access privileges" FROM
pg_catalog.pg_default_acl d LEFT JOIN pg_catalog.pg_namespace n ON n.oid = d.defaclnamespace ORDER
BY 1, 2, 3;

WHERIT, TBITAR user B role1 &R, “user1” BIZAINIR

Granter | Schema | Type | Access privileges

userl |user1 |table | role1=r/user1
(1 row)

14.2.24 PG_DEPEND

PG_DEPENDEREAXRICEEIEEXNR ZERMKII AR . XLE(EERIFDROPAS I D
LEEH TSR DROP CASCADEMIBR, & E7EDROP RESTRICTAYIE R T2
538

H152%PG_SHDEPEND, 3T iCRAPLALERESER ZEHZRIIR ZERIKHIE
KRR TEMURIINEE .

% 14-26 PG_DEPEND =&

B2F xR | 5|H R

classid oid PG_CLASS.0id | {KERXIRATERFFRAIOD,

objid oid FEOIDEM | IEEKBWYRAOID,

objsubid | integer | - MFRFER, SZBEMENFRE (objid

#classid5|BEARE ) . WFREHEX
SER, WFEREO0,

refclassid | oid PG_CLASS.0oid | #5|FXISRAIENR#KZEAIOID,
refobjid oid F=OIDEMH 1EERI#HE S | FBXI%RAI0ID,
refobjsubid | integer | - WFERFER, BZxFBRINFERS

( refobjidFrefclassid3 |AAFRAS ) . 3¢
FErEHEXSREDR, KFREE.
deptype "char" | - EX KK RS EE XA,

TFABIR T, —1PG_DEPENDICRFTMKS | BRI B RBMPRMREIRIRAVIE SR
TR . EREPAJLFHeptypeE XAIIER:

e DEPENDENCY_NORMAL (n): 37 GIZ2AITR ZBII—RFEER . MKEIXISRATLL
EAFIHES | ANRBER THER. #%5|B%RReEEIZIEECASCADERMIER,
XER MR SRBEENER . fl0: — RFENEEIERRE—RIKEX

sJN o
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Rz A7

DEPENDENCY_AUTO (a): {KEXTSRa]LAFI# S IR S BIMIER, BEHS AT
SIBMRIBRAT R B Eh RS ( RE2RESTRICTE{CASCADEER ) . #laN: —NE L
MR REIZE IEMKIIXR, FLNEMRT R, SHEEmER.

DEPENDENCY_INTERNAL (i): KEXISRIENMHS | BXISIIIEN—Eo6lE, B
REASPLMA—ERD . DROPIKEINIREASEIZAITFH (SEFREE—1 4t
I35 | X SRAIDROP ) . AERHISTECASCADE, — /MBS | FAXIRAIDROPIEHE
(ERERMIPRERERITSR . Fla0: — BT EEIIMELARAYA SREFIR B I AER
RERFHLAIERAIPG_CONSTRAINTIR

DEPENDENCY_EXTENSION (e): {KEIRISRIESFEAKERIT SR extensiondI— LR
(152 PG_EXTENSION ) , KIS alLUBEIS ERKERY TSR _EDROP
EXTENSIONMIBR . TEINRE L, XFMAFRSEEVAINERKERAVERERE, HEERZE
N7 EmFIEgs_dump,

DEPENDENCY_PIN (p): i&BKEIIR . XIERICRITEE R A ARBIKETT
FEIANSR, FUGXNITRAFEEEMER . XFPSERANIC R R EEinitdbAIRHRE
2, BRI RI=FERERA0,

HEiR Hserial 1BIEUREXI FRsequenceF N RB KT X E

1.

BT RFARPG_CLASSEIAFFE Hserial1fdoid o
SELECT oid FROM pg_class WHERE relname ='serial1’;
oid

R R 4t7PG_DEPENDIRIEFTEIBRIFSserial 1RYoidFREMKBHZ FFIRIRTR
SELECT * FROM pg_depend WHERE objid ='17815";
classid | objid | objsubid | refclassid | refobjid | refobjsubid | deptype

+
y

125917815| 0|  2615| 2200 | O|n

1259 | 17815 | 0| 1259| 17812 1]a
(2 rows)

1RIEF 2 refobjidIREV&KHiZ FFseria 1AIFRAIOID, HEBFIERSE , HERE

=, FFlserial1{k#fiF-ZKcustomer_address,

SELECT relname FROM pg_class where 0id='17812";
relname

customer_address

(1 row)

14.2.25 PG_DESCRIPTION

PG_DESCRIPTIONRHZZRAILUA BN EIEENREF E— N oiEamie GER) . 158
A BN RFITR A RIZM T PG_DESCRIPTIONHIVISERS o

XAPFRAYINEESR(UIPG_SHDESCRIPTION, ATICRENEEFCEREZRAVER

% 14-27 PG_DESCRIPTION F£&

Z2=F it} 5| iR
objoid oid FE0IDE M HAPREXISRAIOID,
classoid oid PG_CLASSoid | WRETRMIERESHZERIOID,
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BF ¥R | 5|H fER
objsubid integer | - HWF—INERFERIFRE, hFES

( objoidFclassoidigEm&EHE ) . FF
HEXHER, H0,

IHZXIRIERRNET LA -

description | text -

14.2.26 PG_ENUM

PG_ENUMERZEREE BB MEEBEIIREINCSE . AN ERINNERERST
fr EE2PG_ENUMEmEEXITHIOID,

% 14-28 PG_ENUM =E&

BF *8 | 5|H i
oid oid - TR (RREUBIE, YRR

2ER) o
BEKEERNPg_typeIRAIOID,
RSB R A SR PRIH R E .

enumtypid oid PG_TYPE.oid

enumsortorde | real -
r

enumlabel name | - IS BERI N AFRES

PG_ENUM{TEIOIDEIEE—FE5kIN : OIDAYSBE R L AR EL M a2 B —1EA9HE

FIRFHER . BIANSRAMBEOIDEFR—HKZEEE, BBAR/NIOIDLARBER

enumsortorder{§, FEOIDAFZEEEHEFINF . XFHINFEEKZELLRFIIZERS

E%‘%}R;ﬂl&ﬁ%géﬁ BREEH . CIEFEKESERRHIRESI R ol aettaKas
S HHEEOID,

S—EERER RS, ERReSBoiAIFIFUE1RIn, (BREEEMNAYKRR
AaEa N T RERE D EENenumsortorder . ST FIXEHERNE—ERZ BN TFEIE
HaROHEF BES MU B R RITIE—

14.2.27 PG_EXTENSION

PG_EXTENSIONR S RFEX TR BAYEE . GaussDB(DWS)BMAB+ 1N
2, BIPLPGSQL. DIST FDW. FILE_FDW. HDFS_FDW . HSTORE. PLDBGAPI.
DIMSEARCH. PACKAGES. GC_FDW. UUID-OSSP. LOG_FDW#IROACH_API,

% 14-29 PG_EXTENSION

2R ESit) R
extname name rEf.
extowner oid I ENRESE.
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B =it fik
extnamespace oid rEREENRSETE .
extrelocatable boolean ARy EaeiEEE[EIE tischema, T
Jtrue,
extversion text T EANRAS .
extconfig oid[] T RREER
extcondition text[] T EREEERNZIESRMY.

14.2.28 PG_EXTENSION_DATA_SOURCE

PG_EXTENSION_DATA_SOURCERZ#EIFEINPEIRIEXTIRAVER . —MIINPEURIR
3% ( Data Source ) 88 THMBREIEEN—LOSHKIBEEE, FEHASExtension
Connector{EE ..

%k 14-30 PG_EXTENSION_DATA_SOURCE FE§

B/F ESid] 5|FB iR
oid oid - TR (feEEtE, YRREEAS
=) o
srcname | name - ANEBEURIEXTRAIBRIR
srcowner | oid PG_AUTH | #MEBEUIRBIEXIRAIABEE -
ID.oid
srctype text - HMNEREIETRXTSRAVERY, BENT
srcversion | text - ANEBEURIEXIRAVRA, BN,
srcacl aclitem[] | - BIEBPR o
srcoptions | text[] - 9F“Bﬁ¢E,J?RT%E’HEIELI n, {EA
“keyword=value” HIHIFRFH

14.2.29 PG_FOREIGN_DATA_WRAPPER

PG_FOREIGN_DATA_WRAPPERR R RIFEINPEIEEIREZEN o — IMIMEFEURTIZE
SRR EINEPIRSS 22 LI BRAMNEREEAINLEI , =R LUBITAY,

% 14-31 PG_FOREIGN_DATA_WRAPPER FE&

BF S 51 fik

oid oid - TR (FemURE, RRBmEES
2871) .
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BF E- i S|H ik

fdwname | name |- HMNEREIRTI SRR o

fdwowner | oid PG_AUTHID.oid | #MEREIEEIREEEHIFIEE o

fdwhandler | oid PG_PROC.oid 5| F— MR INEP AR SRR A
EWJ%EE'JLIE A, IR EIREtNE

ERE0,

fdwvalidat | oid PG_PROC.oid 5 IFH—/\E_AIEE%I_I%Z XNIEIFSERRE

or EIIFA IR R T 22 AL TR .
9#‘5557: BSIEINFN(FE RN EIE T 4528
EFPMEINERE .. NRZHIRME
UERREREIN 90,

fdwacl aclite - HIEBR

m(]
fdwoptions | text[] |- 9F%B@§Eij§%$aELIﬁ, {5
“keyword=value” {&XHIFFH,

14.2.30 PG_FOREIGN_SERVER

PG_FOREIGN_SERVEREFXRIFEIMPIRSSEEN o

— M IMNERBRSS BRI T — N 5MNED

HIER, HlN—NMeiEiRSSEE . MRS SRBIE M P AR RS

% 14-32 PG_FOREIGN_SERVER FE&

Z2=F St} 5|H R

oid oid - TR (PREEME, ©ReE
WEEFEETR)

srvname name - ANERRRSZER A -

srvowner oid PG_AUTHID.oid SMNERBRSESIFRBE -

srvfdw oid PG_FOREIGN_DATA_ | LtAMERARSS SERISIMNEREIEET4E

WRAPPER.oid 22a90ID,

srvtype text - ARZ32EA9EEY (|iE) o

srvversion | text - BRSS2EAIRRA ( BTk ) o

srvacl aclitem([] | - VAIER o

srvoptions | text[] - ShEBRRSS :.JEIEJ_Iﬁ, fs5F8
“keyword=value” {&XHIFH
=<8
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14.2.31 PG_FOREIGN _TABLE
PG_FOREIGN_TABLERZ#ZEFE/MERZRAVIEENEE -

%t 14-33 PG_FOREIGN_TABLE FE&

BR il fEik

ftrelid oid HMERZRRIOID,

ftserver oid HNEBRAVFRTEARSSZRAYOID
ftwriteonly boolean INPRREYE,

ftoptions text[] HMEBFRAYANIEIN o

14.2.32 PG_INDEX
PG_INDEXRERERFMHRS IRI—BIDER, EASEASEHIEPG_CLASSH,

% 14-34 PG_INDEX ZE&

B i ik

indexrelid oid 1t 225 |A9pg_classIHAYOID,

indrelid oid FRIZZE5 9% Epg_classIRAYOID

indnatts smallint R5|PFEREE .

indisunique boolean WMERIE, IE—FS,

indisprimary boolean WMRFE, ZR5|ZENFER, ZFEBAIE
Bt, indisuniquetb R EHRE,

indisexclusion boolean MBAE, ZFRSIIFHHMBLAE,

indimmediate boolean MRAE, EFEAZIERSIZEMTH—ES
B,

indisclustered boolean WMRAIE, WzEkRBULERS T TRE.

indisusable boolean WEAE, HESIXFINSERT/SELECTEIH,

indisvalid boolean MERAIE, WERSITUUBFES. I0ERH
B, MIZZES|ATREARTEE, (AR IRTEINSERT/
UPDATHEIZ{ERTHITEHT, (BAREEZ 289 H
F&EH, MREH—FRS|, WE—FHEBAR
H,

indcheckxmin boolean MRAE, EEFeERILLZES|, BE
pg_indexItt TAIXminfE FERERRY
TransactionXmin, EAZEAGEEESEIIIR
IR ITHRIFFAIHOTHE .
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B 8 fR
indisready boolean MRHE, FRUERSIXHEANEIETH. R
B, FEEATENEUIRNZIELEZRE],
indkey int2vector | XE—ME&indnatts(ERIEE , XLEAERE
AR FMEINERFR . tban—MER1 389
RERE I FERIE=AZRAEMXNESI
8., FAPHORTIMIES IBHER—IEF
B FIFRIAN, MAR— MERFESIB.
indcollation oidvector 5| RHRINZSRID,
indclass oidvector | XWFERSIBPHNEBIFE, ZFRALIES
FREYIRIERFZEAI0ID, 1¥PG_OPCLASS,
indoption int2vector | FEFIBIFMRAZ, ZAMRLRARS 8BRS
EEN o
indexprs pg_node_tr | X ( LAnodeToString VFEUERI ) BT
ee BEIFERFES I BNRSIEE. E2—15!
&, MHSINDKEYFRIFENEIER . WK
BRC|EHERERRISIA, W=,
indpred pg_node_tr | EHE5IBIRAIFRIAZLH ( LAnodeToString()
ee EER ) . WRAZEHAERE], WAHAE,

14.2.33 PG_INHERITS

PG_INHERITSERFRICRXTFERHREZRVEE . HIEERE N BERENFREFIE—
KICHE . [EENHERTLUETEIC FEHEkFIB

% 14-35 PG_INHERITS ZFE;

B/=x E-Sitl 5| iR

inhrelid oid PG_CLASS.oid FZFEHIOID,

inhparent | oid PG_CLASS.oid RFEAYOID,

inhsegno | integer | - MR—NFREGESIERERE (BF
iR ) , XPNEFRRISRFERATHE
SRR THEM T

14.2.34 PG_JOBS

PG_JOBSEZ#FEFEAF IZIEMESIESFHEER, ERESEEEE
pg_jobsRAZERHAIATIE, HESFESMETSZAINIT . 1ZREFFETF Shared
Relation, FrERIEAYjobic RIIFIEHIEERI N .
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% 14-36 PG_JOBS FE&

without time
zone

25 E- il R

job_id integer g%lil D, %2, 2RI (BE—=R

what text R RE

log_user oid tlEERIUserID,

priv_user oid {EARITERIUSerID

job_db oid RRELHITEIEEREEOID

job_nsp oid MR TR FRERY a2 =E0ID .

job_node oid Tﬂfiﬂéﬁ BITEAL2TEMBNCN_EBUEEFOMH,
1To

is_broken boolean FRRHEHEW R B/ REIRE .

start_date timestamp BN EE—IRFFIEITRTIE], RTEFETREI=

o

next_run_date

timestamp
without time
zone

TRESHATESHIETE, BEEHHEIZE
o

without time
zone

failure_count smallint S L'
interval text Rl ITHIESRTE)ERR o
last_start_date timestamp LREfTFARTE], RYEREREI=ER

last_end_date

timestamp
without time
zone

ERIE{TROLERATE, BIEHEIHEIZER

last_suc_date

timestamp
without time
zone

Jl:v’EEJZIJJJ‘@?-}E’\JJ:FﬂE‘EU‘I‘Eﬂ, RYElEHREIZ
*I/\ o

this_run_date

timestamp
without time
zone

[EEEITESHIFHARTE, BEEHEI=

B

14.2.35 PG_LANGUAGE

PG_LANGUAGERAERZICHIZIES, AP AXESTIZOS R == iET

2o
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% 14-37 PG_LANGUAGE FE&

2F

KE

5|

fik

oid

oid

TR (BSRUREIE, WIRBRtEES

AR
EMJLZR) o

lanname

name

IESHIBIR,

lanowner

oid

PG_AUTHID.oi
d

IESHPTEE.

lanispl

boolean

REMES AR (tbnsQL) , ARPENX
IBE=HE. Bal, gs_dumplsi{ERA
ZFERFIILE S H 2L, (Balse
EBREHECHIHEIFEUL .

lanpltrusted

boolean

MRZBAEESVAE, BRSGHEES

“SEIRFHIIERESQLIITIRE Z 5t
RIRBR . RBEMERAFALAERIEA(E
HIESBIZRH .

lanplcallfoid

oid

PG_PROC.oid

MTIERRPES, XERZESER
RIS, ESHIERE— MFRERE,
ARNITUEMESSRPTE R

laninline

oid

PG_PROC.oid

RS IA—1MASRHAT “inline” E
ZACABRATEREL (DOR ) o WIRAX
FEREXERTIZ90,

lanvalidator

oid

PG_PROC.oid

HFEESIB—MESRIEEREE, B
SEEHCIZRMANEENERIE. W
RIBRMIRIEER, WA,

lanacl

aclitem(]

AIEABR o

14.2.36 PG_LARGEOBIJECT

PG_LARGEOBJECTRSERFIPLIRCE “AWR” BIEIE. — N AUREFEHEEL
TS BCAIOIDIRRRY . B NANRED RN ER/ NI/ NRSE “TRE~ LAMBELITEY
R FE1EPG_LARGEOBJECTEE ., BRRIEUETE X ILOBLKSIZE,

FEARFEESNRT ATLUAELERSR .

% 14-38 PG_LARGEOBJECT =£E&

B/=F it 51 1k
loid oid PG_LARGEOBJECT_ME | & ARTRAIAXIRANRIR -
TADATA.oid
pageno | integer |- ARAEEKIIREFEFIITTIG, N
OFFIEITE
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2F it 5|H )%
data bytea - SCIRFAEE R RPHIEIR, XL
HIEAS#BIILOBLKSIZEET, B
AJREE/N,

PG_LARGEOBJECTHIE— TR F— 1M ANRAI— 1 RHE, MZIRAZHNFDHRE

( pageno * LOBLKSIZE ) FHi& . iXFsLHl A iFFanFls: TmmEnaeESk, FEALULL
LOBLKSIZEZET5V ( BMEFENIARNERIRE—R ) . ANRHPELNXIGSHIEN
00

14.2.37 PG_LARGEOBJECT_METADATA

PG_LARGEOBJECT_METADATAR A& 1F % 5 REURHEXAITEHIE . SLFRAI RN REURE
17i%7EPG_LARGEOBIJECTER,

% 14-39 PG_LARGEOBJECT_METADATA =FE&

BF it 51F R

oid oid - TRRT (FREIEME, Y/RERMRIE
FEARER) -

lomowner | oid PG_AUTHID.oid KORBIFFEE .

lomacl aclitem[] | - AR

14.2.38 PG_NAMESPACE
PG_NAMESPACERGZtxXFEmRa=a, BIFEi&schematBXHIEER.

Z 14-40 PG_NAMESPACE FE&

BiR ESid) f#id

nspname name A TIEINER,

nspowner oid R TENREE.

nsptimeline bigint 7EDN_ LS fZ =S aATAYAY L . tEFERAM
EMER, {REDN LB,

nspacl aclitem([] BIENR . B{AEZ2IGRANTHIREVOKE,

permspace bigint schemask A F=S8)fREM o

usedspace bigint schemaB BXKAERZTEA/N
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14.2.39 PG_OBJECT

PG_OBJECTRAZERFIEIREREINIR ( object_typePFFERIZEE! ) HICIEEF . BIE
ifE. REEXITEiIRGEanalyzeddia.,

% 14-41 PG_OBJECT =E&

2R ESit) iR
object_oid oid SRR
object_type "char" POEESith
o rETE, BIEEBEERMIGIE
o iFXRERS|
o SERFY
o VERILE
o PHRRFEIIEFOREL
creator oid SIZEBEFIRRAT .
ctime timestamp | XIS EIERTE
with time
zone
mtime timestamp | MR&SIEXATE, ENAMCRIEXITHEIEALTER
with time ##/E. COMMENT. GRANT/REVOKEZ
zone TRUNCATE#E,
last_analyze_t | timestamp | XZHTERE—XanalyzefIBdE],
ime with time
zone
ikl
o XA IERIRETHHITICS, TECENRFARLABIFinitdbiIFZHAYT
Ho

o ctimefImtimeRIBFIENCRARRIRIFRIE S RIaATIE
o I BF3RAINSIELIIEHESKICE

14.2.40 PG_OBSSCANINFO

PG_OBSSCANINFORBFREN T E= LINEG= S, (FHAINEREEITITMOBSHIEAY
ZTAHER, BRICEN—"queryENOBSHNEHIZITIHEE
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2 14-42 PG_OBSSCANINFO =E&

Z2F E-Sic) 51 1230

query._id bigint - BiEtRH .

user_id text - WITZEIANEIRERR .
table_name | text - OBSHMEHIERR -

file_type text - [EEHURRFRIHEZ0
time_stamp | time_stam - HiEREFIAa9ATE] .
actual_time | double - PisRiEiTaE, 2R,
file_scanned | bigint - RS HE

data_size double - HiEREiES, BAFH.
billing_info | text - REBFER,

14.2.41 PG_OPCLASS

PG_OPCLASSESEREN RS IR ERIERTSS,

MREFERR LIEE—MFERRERIRER T — MFER R RS |IRFEREESE
Eﬁgg\?’f |€"3$E§§Iﬁﬁﬂfﬁ R RHRERF R R EZ FRIVESIEEEUE A BN AN
EAH N ﬁB "o

% 14-43 PG_OPCLASS =FE&

BF it El: R

oid oid - TRIRET (FRmEEE, WIRBAH
EEASER) o

opcmethod | oid PG_AM.oid BRERIEEATENRS B AE,

opchame name |- IRIERFERIIER,

opcnamespa | oid PG_NAMESPACE.oid | 1®{EfFEFRBRIAAZIE,

ce

opcowner oid PG_AUTHID.oid IRIERFEFIBE .

opcfamily oid PG_OPFAMILY.oid BB MR ERFRAYIRIERT IR .

opcintype oid PG_TYPE.oid BRERF RS IREHEREL,

opcdefault | boolea | - ANRIRIEFRFZE R opcintypeRYiR

n &, WHE,

opckeytype | oid PG_TYPE.oid RS|EHEAYZEEY, AR

opcintypet8ENIJ0,
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—MEERFEAYopcmethod K RILEL B & EHMRERFiEEopfmethod . @4, XFFE
EAERIopcmethodFopcintypeAJAE , AREEBIT—1PG_OPCLASSITH
opcdefault HE,

14.2.42 PG_OPERATOR
PG_OPERATORRZZXRIFMEB XIRERFIIER

% 14-44 PG_OPERATOR =&

2F R 5IF ()%

oid oid - TR (FemUEt, ©/RER
WEEARER) o

oprname name - BRIERFRIBTR,

oprnamespace | oid PG_NAMESPACE.oid g?ﬁtﬁﬂ’ﬁf@ﬂgﬁ%?fﬂﬁ’ﬂ

oprowner oid PG_AUTHID.oid BERFBE

oprkind "char" |- e b=infix =A% (#GiL)

o =R (&L8) .
o =G (HGBL) .

oprcanmerge | boolean | - ZRMERREIFEFER.,

oprcanhash boolean | - ZIRERFRE 2 iFHashi&E
e

oprleft oid PG_TYPE.oid iR EER9REL

oprright oid PG_TYPE.oid GIREERIREL,

oprresult oid PG_TYPE.oid GEREI,

oprcom oid PG_OPERATOR.0id | IMISERFRIZIRG (ANRE
).

oprnegate oid PG_OPERATOR.oid | IHIS{ERFHIREERE (NREF
).

oprcode regproc | PG_PROC.oid SCHNZIRERTAYEREL -

oprrest regproc | PG_PROC.oid IR ERFRIZIRIER T &R

oprjoin regproc | PG_PROC.oid IR ERFRIEE IR R R

14.2.43 PG_OPFAMILY

PG_OPFAMILY R GtRE MIRIERFIE o

B MR IRRIREFAIRSHSOIERIES , XEEFIRESCIN T S ERS a5
IEERNEN . LEHh, ZRIRIGIASEEENEML, — N ERRERFRE ‘RS
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B o BEREATFBEIEREIRER SRS | —ieER, FoLUERERBEEEE
LIPS A
2R 14-45 PG_OPFAMILY FE&

/8= S 51/ ik

oid oid - TRRR ([REEME, ©IReA
WEEASER) o

opfmethod oid PG_AM.oid BRERIRERMNREEE.

opfname name - BRAERFIRRIE R

opfnamespac | oid PG_NAMESPACE.oid | i EFFERAISGRE2=IE,

e

opfowner oid PG_AUTHID.oid BERIRIRES

TN — MR RIOA S HISERTEPG_OPFAMILY, TIEFERE.AIPG_AMOP,

PG_AMPROCHIPG_OPCLASSH,

14.2.44 PG_PARTITION

PG_PARTITIONRZHRFMEHIEERFIE 2 X3 ( partitioned table ) . X ( table
partition ) . 99X _Ftoast®&Ff5XZ35| (index partition ) PIERRAEE ., PEXE

35| ( partitioned index ) HY{EEAFEPG_PARTITIONERE S EHIRZF

# 14-46 PG_PARTITION Z=E&

B St R

relname name PXE. PX. HX _EtoastRHHDXZES I
FRo

parttype "char" PUEESich
e 'r': partitioned table
e 'p': table partition
e 'X'! index partition
e 't': toast table

parentid oid BURADREFSH D XA, FERERRDXEE
PG_CLASSHHAJ0ID,
LIFFKAindex partitionfd, Itt=FERFREAESD
XZ*Z3| ( partitioned index ) BJOID,

rangenum integer RBFE.

intervalnum integer REB=FER,
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B it fiik

partstrategy "char" PRERSXERE, WA
T SEES X,
V' HEDX,
' FIRDEK,

relfilenode oid table partition. index partition. %X _ttoast
RAIEFEIE .

reltablespace oid table partition. index partition. %X _ttoast
FFTEZR=EMOID,

relpages double #iHSE: table partition. index partitionfd

precision | HURTIH =,
reltuples double ZiH=E.: table partition. index partitionfy
precision | JTEH,

relallvisible integer ZiHSE: table partition. index partitionfd
B IEHETIEL

reltoastrelid oid table partitionpf¥JiztoastZE&HAJIOID,

reltoastidxid oid table partitionpfXJitoastE&AIZES|AIOID,

indextblid oid index partitionXJiiztable partitionAJ0ID,

indisusable boolean PRESIZETE.

reldeltarelid oid DeltaZkAY0ID,

reldeltaidx oid DeltaZHYZ&5|%&AI0ID,

relcudescrelid oid CUIARZFRRIOID

relcudescidx oid CUIIAERAIZRS |FAJIOID,

relfrozenxid xid32 HREESIDS,
HNERERIERS, REBLFER, g
relfrozenxid64d FHFICRULLER .

intspnum integer iR XTER=EI L

partkey int2vector | > X$EAIFIS

intervaltablespace | oidvector | [Ef@5> XFT/ERIZR=E], [EfE5 XLAround-
robin 5 EEXLRTEA

interval text[] [BfR s XAYERE

boundaries text[] SEES XFNERS XA EIBR

transit text[] BIfR S XAIBkEE =
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B E =it fiR

reloptions text[] EEpartitionlFEREE, 5
pg_class.reloptionsf9fiZS—+£, H
"keyword=value"{EXNIIFFERFR , BrIA
T SNEEEE,

relfrozenxid64 xid FREEESSIDS,

boundexprs pg_node_t | P XIBRFIXI,

ree

o WFBEDXKEED X LIBRFIER,

o WFIRDXKFEHDKBAKMBEES.
pg_node_tree#{{ERTIEAAIIERY, ATAITER
x3pg_get_expriE HRIFERPEIZHAILE

SELECT pg_get_expr(boundexprs, 0) FROM pg_partition
WHERE relname = 'country_202201";

pg_get_expr

ROW (202201, 'city1':text), ROW (202201, 'city2":text)
(1 row)

Rz R

il X FEweb_returns_p2lIHD XEE.,

CREATE TABLE web_returns_p2
(

wr_returned_date_sk integer,
wr_returned_time_sk integer,
wr_item_sk

wr_refunded_customer_sk integer
)
WITH (orientation = column)
DISTRIBUTE BY HASH (wr_item_sk)

PARTITION BY RANGE(wr_returned_date_sk)

integer NOT NULL,

PARTITION p2016 START(20161231) END(20191231) EVERY(10000),

PARTITION p0 END(maxvalue)
)

SELECT oid FROM pg_class WHERE relname ='web_returns_p2';

oid

SELECT relname,parttype,parentid,boundaries FROM pg_partition WHERE parentid = '97628;

relname | parttype | parentid | boundaries

+ + +
web_returns_p2 | r | 97628 |

p2016_0 | p | 97628 |{20161231}
p2016_1 | p | 97628 |{20171231}
p2016_2 | p | 97628 |{20181231}
p2016_3 | p | 97628 |{20191231}
p0 | p | 97628 | {NULL}

(6 rows)

14.2.45 PG_PLTEMPLATE

PG_PLTEMPLATERZXRFEIIZESHI “&EiR” 58,
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2 14-47 PG_PLTEMPLATE =FE&

R il fEik

tmplname name IZAEMRAT R RN SRIATR

tmpltrusted boolean MRESHASZEAEN, WAHE,
tmpldbacreate boolean MRESEHYUBEREECIEN, WA,
tmplhandler text IJE AL IR ER BRI R R

tmplinline text EZRAIESERTIZTR, MNRLBEUANULL,
tmplvalidator text REGEREHIEZIR, WRIKBUANULL,
tmpllibrary text SINESHIHZERIER .

tmplacl aclitem[] | EEHREHESPR (KREA) -

14.2.46 PG_PROC

PG_PROCE A FRIFERETIIIZAIERE -

% 14-48 PG_PROC FE%

BiR xR fi#iA

proname name ERELE o

pronamespace oid I ERE AT E AR 2 == ERJ0ID,

proowner oid REBIPTBEE .

prolang oid SIESHRERYERREO.

procost real {EITHATREAN

prorows real SERITETEL

provariadic oid SHTTRIEUEEE,

protransform regproc | LWEREHIEHWIRBL .

proisagg boolean | FREEBNRERE,

proiswindow boolean | RHEBNEOREL

prosecdef boolean | RHEBN—NLEENZE (Fign, —
“setuid” BHE) -

proleakproof boolean | REBLEMEN . MRREZEXNSEHITH
HERRNE, NMSHHEER.

proisstrict boolean | MNFREZAASH AT, RHEHRE=EH, X
B FERESERR SR A A= HIAA . 3F
“strict” RURELERCIETERIN
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B i) iR
proretset boolean | RHEHRE—NMES (B, IBEHERENZS
ME) o
provolatile "char" | EBBIZRENERZREHTENMASE, =
EXSWINER R .
o iFR ‘“AEIEA” (immutable ) RE, XIF
BRI SR HERER.
o sEKRNAERY” (stable) BREL, MFETEHA
HERFEXIABEART,
o VET “B%” (volatile ) T2, HEEROIAE
R IBHRERZR(L .
pronargs smallint | S,
pronargdefaults smallint | BECAMERNSH N
prorettype oid IR[EISHEEIRI0ID,
proargtypes oidvecto | EREISEEIBREINIEH . HAERBIFMAS
r # (BIEINOUTSE ) , BRI T REAIE
FE4FALE o
proallargtypes oid[] ERESEEIEREIREH . BHBEBIERESH
HO%E (BIEOUTFIINOUTSEL ) , WIRFIES
HEZINSH, URXNMFEASAT., T2EHAE
TR S, MEABEERER,
proargtypesfd FHrtEsm /90,
proargmodes "char"[] | BRESEIEICHIEEH.
o IXRINSH
o 0FXTROUTESE
o bERINOUTESH
MRFABSHERINSE, WXPFERAT, F
B HB TR R A2 proallargtypeshOfizE,
Ar=proargtypes.,
proargnames text[] RESHZRVEAE . RESFHSHEHEER
BANTFHEH, MIREE—NESHERF, X1
FRAZ, FEUMHHERITRXI N proallargtypes
MmA~reproargtypes.,
proargdefaults pg_node | BRIABERIFRIATURS . RPRONARGDEFAULTSTTE
_tree ENEZIEN
prosrc text AR IFETIIEAEN . BN, ITFHRERRE
EBEXRNMERHMNERER, HE—MEER
S, I NHE, REBRHIFEIRECIEIE
ENEMHIREAANS, BEFRBRRTES/ AR
SJIRAYSCH .
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ZR i fHiA
probin text X F T RBZREMEINGES . B, HE
H_j:zE*ﬂln m*E%E’J °
proconfig text[] REE B TR E T ERIAMIRE
proacl aclitem[ | i51EINIR . BE{RIESILGRANTHIREVOKE,
]
prodefaultargpos | int2vect | BREENAEIUE, FAERTFERE/LNSEHS
or A BEAE.
fencedmode boolean | REAIITIELR,, TR ZEEfenceitEnot

fencetZ=L 1T, AR Efencei TR, REEY
TS ESEHforkHERNT. RAMER

fence,
proshippable boolean | HREEERILATHEIDN T, BAINERE alse,
o YIFIMMUTABLEZREUAIREL, BREIR