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1.1.

ASHEESMEMMAZABRMEIFEN  PostgreSQL'  MiRESERANBL F#,
PostgreSQLETF Postgres release 4.2°, PostgresIME B Michael Stonebraker %450
g, BATERSEMARITXIE (DARPA) | BEHRRDPAZE (ARO) . ERHMEEER (

NSF) AR ESL ASI§I%EE,

4 RPostgres?

RANXRLUBEEEERSR (DBMSs) IFNHIREEH— AR RN XRAN,
XEPEIFEXENEYE., AINHLRED, TANEREEEZRE. B
FRE, BMAMAM. AMIBBIANRE, X MERYTARROEIELENAZABH,
KERB 2 FUIABEB R I B LABT VRS, S RRETEN"HFEARXNEE". A,
WETETR, XA ENEMEERENANINRSIEERE,

Postgresi@id LA FEXM T XA TII NN MINERRS, =24 T oIMASSMEES,
AP BRMRY RRR:

ES

LV

xm

HAbAF IR M T SNV BE NI RIEME -

NS
Rk 2=
A
EETEM

XLt FEPostgres B FHIRANR-XRNEIREST ., T8, XARETFIBLFEIRA
ERXNRNHIEE, EEBERAAEATHERANXRAKIEEES, BAlt, RE Postgresd
—EEENRNEYE, SNAREMNEXREEENER D, BL L,

—LER BB ERIEMNAN T Postgres &l B4,

1.2. Postgres & 52
1.2.1. {H= % Postgres IiiB

Postgres DBMS BISLHLIA T 1986 &, ZRF &ML FThe Design of Postgres, ax
PIEIREB N E X N FThe Postgres Data Model, HE#MNRZHIZIH L FThe Design of
the Postgres Rules System, fZFEEREEHNZHHIHNFAREHIENThe Postgres Storage
System,

Postgres WEERTENEERA, E—N"ERIR" (demoware) R4 TF 1987 F£HIRIE
17, #7E 1988 F@H) ACM-SIGMOD K& E#fT7TRR. H{1%EThe Implementation of
Postgres iR ThRA 1, FF 1989 & 6 ABHEHAMLLHINIAF, HNE—RKMAMUR
FSEAHIT (A Commentary on the Postgres Rules System) , ¥ RFHEHIZIT
(On Rules, Procedures, Caching and Views in Database Systems) , AR 2 F 1990 &
6 BREFMNRE—R L, IRA 3 BT 1991 F, #©MTHSHEHESES. SHNEG
HITHRNESHNESMUNRAN T, WEHIRAKESEE DA TBEMMTTEM L,

Postgres EMATIRFSARNARMETNA, RENBEESHEEINRER. BES
AR ENREGE . MTERESERE. EXEREREEURS MIBERRS.

! http://postgresql.org/
thtp://sZk-ftp.CS.Berkeley.EDU:8000/postgres/postgres.html
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Postgres FEHZA AL AELRET A, /5, Illustra Information Technologies® (/5%
HA Informix?) #EF 7TXERBHEEB A, Postgres 7 1992 FEXKA A Sequoia 2000
METERENEELIRSIES, ks, 1993 FHEIMIAFPHRONENEBT -5, A
MR E R RIRE,

N RBEABNAEF X TIESET KEARN A THIEEHREEE,

AT RBEX—XHRIE, ZAEERA 4.2 BEXER,

1.2.2. Postgres95

1994 £, Andrew Yu® #1 Jolly Chen’ 3 Postgres Sl T — SQL E=SMRERRE, M/SAMmE
A%HE web EEFHE, Postgresds BXMERMARAMABNABTNE. FRES.

Postgres95 & Postgres (MRA 4.2) &E—1"ELRANITER, ABREZE2XA ANSI
C, HERBMERRERT 25%. BIFSHIBEBIRF T MK B o] 43P, Postgresos vi.
0.x 7£ Wisconsin Benchmark L v4.2 R K% 30-50%, FRTEIREEZY, XEHREFE
B3R :

- EWIES Postquel BE# SQL (FERFZ[DELM) B, BAEAZIZFE N (JUABARBF
EXH SQL RERIEM ) . RERBEHEHIM, ENEEMTX "GROUP BY" I
¥, libpg BOMATET CEER,

« BRT monitor BF 24, BADRIRBT —NHERF (psql) , B33 GNU readline,

« BNBMT —NFHNENRE libpgtel, EXFET TlBWEFK, — 1M RA shell pgtclsh
M THN Tl 5, BFiLtcl 2F5 Postgres9ds RRBBRE,

« AMREOLZI TEENE, BMNREREANRENFHEASREE—LF,
(FEEEEERBRINREXHRREE. )

- LHIEMURGECHBIR. MUDATLUEAZESIMER,
- BRBHRHE T —HNEEM SOL FEURENBERMNEERIE,

- WERFEANZE GNU make (A2 BSD make) ., Itt4h, Postgres9s TJLARREZIEXKEN
gcc miF (BB ZERBHIENFNRER’E) |

1.2.3. PostgreSQL

E)] 1996 F, RBEE "Postgres95” XNEFRXAERNEHNER, RIERTHEF
PostgreSQL, LMAILERLA Postgres 5/5RE®E SQL B NMMRAZBNXER, B, RAS
WEBAM 6.0 18, FEHSEIZRYIMH Postgres MBEAHBHFY 4,

Postgres95 v1.0.x JRAMF R E R 2R EFIHMAE, ML PostgreSQL I vbe.x RIlth, &R
B2 MRS IR GiE D FEN D RS EIE RIS AN, RESHA AN ITIEMIEMRE,

FEREREE:
- I|MTEENFRFE, SFFES. AME. DRMMARS,

- BMTESMNFES SQLI2 MIEEHIE, BFEER. w5ISHRRT. FEBREEHR
%, REBLIR ZHE @B SEmA.

- REXBBE T, SFEFNATEBH/ BRI LIRE TR,

3http://www.illustra.com/
http://www.informix.com/
5http://www.sdsc.edu/O/Pa rts_Collabs/S2K/s2k_home.html
mailto:ayu@informix.com
7http://http.cs.berkeley.edu/~jolly/
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- RIRABNEBRRERATAY 20-40%, MEB v6.0 KRMLAKREHEHIELERET
80%.

1.3. X TFARKRIThR

PostgreSQL & Z2 M8, RKFEMAERFZ PostgreSQL B9 6.4 kR,
FA738 Postgres FELL PostgreSQL IR EITHIARABIfETFR .,

HETZFNYN BRI RBEERNEERIERE., —MKiL, Postgres TJAEEMERIER=E libc
FEX I Unix/Posix R R4,

1.4. &R
AEMERABLEAETFTED:
iz
HOFAFPHNE., FERERFME,
BFiEmE
HOBFHN—RKER, SREUTENGSMEUERE,
Y= ARE =)
HONARFANSRER. TEEEXBMEECTY B, EEOURNEIRITRZE,
EERIEM
TENEEER, SXHPNESIE,
HFrREIERE

Mm@ Postgres ARERSE, WBEMA Postgres MBMEMEA;, NAFEHEE
NiEFRiEE. BRigdEREFRAERET.

SEFH
XTFaQIBENFHSEER., BREERFPERT.,
BRAFMEZI, EEEMERIUBIIRLEMER Postgres:

man FHR
man FHRRESXFRIEEN—RER.
FAQ
FHEE (FAQ) MHHEEER—MRMERE, thER—ETaRFENTE,
README
RERHIRGERMA T README 31,
P iy

Postgres® Wit FAAEE RITEPAEEHNES, BEE— mhonarc BMFIERER
¥, BFSEBNEERR.

8postgresql.org



postgresql.org
postgresql.org

E
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IRESIIES

Postgres Questions’ BRFIEE —MEAF AEESFREHITI , KGR
HHI%; FHEESRIZMA,

rae!

Postgres  R—IHEF @, BAlt, ENFETFEBTRPEX, SRFHEER
Postgres BY, RSB AR —— L1t 2EE AT EIMETIR, FEEBEIRR
B5R, MRREETXHEDRENERA, EE5HRHIEEE,
MBERERBAMT Y, BRENZSRE X,
EERBASHABBEN X RHEEN/NKS, MXE—MEIFHNES, Postgres
Documentation'® BREF) 7 2 FFHAHIH S,

1.5. KiE

HEEEN D, ha (site) TJABBALRE Postgres BEH, HTFEREESEN LOITUL
&KZE Postgres #iEE, XNMANEBEHTMIBE A —ERENELREM Postgres ZifIX
HRHIRE.

Postgres BRAFE&A postgres WA, AT Postgres B HISXEFNEIREEX
., FEREUEERERABF, FRENERPHHEE TSNS, TasdREl ol UERIAIE,

b4k, Postgres BRAFPERFEATFINIT - EE ARG AP RERF. T8,
Postgres BRAF AR Unix BRAF (FE&E¥R A root) . HTFL2EE, BEAFNER
EFHAFRMRF (UID) .

#HIEEEER (DBA) RASR%EK Postgres H NI RZEY LERERIEHINE . DBA TJLURT
RTTERMFAF, F4EP—A Y createdb £ A REREIEE.

postmaster  RAKE  Postgres  RAEHIERFEHPIEIGHEIE. BIGHEEED
postmaster, HERZRRAFZMNEHHEZENES, postmaster TJLEZRETHST
BHRIFEETA, A, REARITEETENERTIERANGE SN A FERESH,
Postgres f5im (SEFREVTIH4TRE postgres) TJLAH Postgres kA EEERF shell th
AT (ABUBEZBIEASE) . BXH#MESLEIES postmaster/ih R BEHH = 2 g ith R 1
%, AEZHFGRPREBOX M.,

1.6. igi%

NHEZEER . 5 /usr/local/pgsql/ FARER Postgres BRAFPEBRNER,

AEHSMED, HES ("M "]") FRRUENEERXEF. £FES (("M")) PEF
B4 (") HRRMRGFUERE D,

FRGID, BES (("M")") BTFSRHREEANE. " RH/RIZEF OR,
ROERRAARKPMRFATNGS. Mroot IRPHRTEIGLAIHS ">" . M Postgres
<

BEAPKPRTHGLIEE %", MAEENAPKPRTHGSEHS “$” . SQL &
LHHE ‘=" BRF, hiRRAMSRTN, LETXME.

ERS AR (Postgres v6.14;.) , BN HEEDIREHSSEHATE ., Uk
WinBEIRSALEMETE

9mailto:questions@postg resql.org
mailto:docs@postgresql.org
mailto:docs@postgresql.org
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1.7. Y2K = HA

3

B Thomas Lockhart'? BF 1998-10-22,

PostgreSQL 2£IKF LRI PostgresEHRBHEA A HEIRSZIRE, ANENITAIMRE
ERARIE, BAERBEAMRE. N2, EREARNE:

- AEPENEEE 1996 F 11 BEME Postgres XHEFHHFIAN—LEEREE, thAHE
Postgresf{BBEh7Z7EE{T5 2000 £ 1 B 1 HEI/GHIEELRTE (Y2K) 8X8mRE,

- ABPIEERBMZERAVIKLPHE PostgresimHIT HAIRANE M LIRER PR
EEET Y2K EENRE. EERIERKNAFPEMURAPEFEMEIIR ERNRARS
5, MREERNE, RNANEFREE.

- BEHBFTH, Postgres XARAMFEMISEN AP KNBECREXLIAPERE %
FHIBLRNE GG, HFRER, XROTEENE 1970 TARE  2000; 4
N “70-01-01" #E#RER A “1970-01-01" , T "“69-01-01" #EEE AN “2069-01-01" .

- BEEBRERSZDSKRE"LFINE"HEX0ET Y2K DRE g% Postgresh R EEY
Y2K |5,

XF Y2K [BERE—PINE, HIRSHIR. RERMMEXMINIE, 551 The Gnu
Project14 #1 The Perl Institute'”

1.8. RIS E#x

PostgreSQL ARAXEFA (C) 1996-8, 3 PostgreSQL £IKFKAME, FHIREE Berkeley 0]

SESTE

Postgres95 IRIXFFAE (C) 1994-5, ANMFIERIXRFESSFFE. FUENR, TTAETESN
EA. 5. BN EARGEREXY, TEME, HEFEPEINY,
EBEREZREEADHNTEAE LRRNGR,. ARUREERERNS.

EEEABRT,

MAEE W K ZEHAMEAM—F RBRERRRGREXEM LTI ER. 8.
k. IR SEREREBESIE, SEFERK,
BMEMFIERBILAZ EMEM L EIRE L LR T REM

MAEET XKZPWHAEMTER, SFEERRTEHENREAEERAMNRTER.
AP TREORGR R R, MABRIAZRENSRMBLER. XiHF. B,
HIREZ L,

UNIX £ X/Open, Ltd. 89845, Sun4, SPARC. SunOS #1 Solaris & Sun Microsystems,
Inc. B9 4R, DEC. DECstation. Alpha AXP 1 ULTRIX £ Digital Equipment Corp. 4
AR, PA-RISC 1 HP-UX & Hewlett-Packard Co. B9& ¥R, OSF/1 £ Open Software
Foundation BI7&#x.

"mailto:lockhart@alumni.caltech.edu
13http://www.postgresql.org/docs/user/datatype.htm
14http://www.gnu.org/softwa re/year2000.html
15http://language.perl.com/news/yzk.html
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E2EHRE

2.1. Postgres (A ZEAH

ERMNFBZE, RNYBMREKRE Postgres RAKREN, EE Postgres HISZNEH
IMIREBET—EETRSHIEM, BEIEEANERY, Postgres ERA—fE BN "SHFR—i#
B'=E iR/ RES[IER, — Postgres SIEHTHIHEEWMER UNIX #iE (FBfF) AMK:

- —PNRETIHEE (postmaster)

- AFPWATHNAE (#lI0 psql i2F) , MR

s —APEENEIRSIBERSES (postgres HEKRE) ,

— postmaster EBENEN E—MEENEIREEES ., XENBIEEESHA— LR
IR, FEIFRTERNENS ESUEENRNRNBXN EHRTER,
EEEMEIBAPIEREIELS postmaster (B 2.1) , BEEMBI—NHNGEHRSEH

e

2.1. WA — &R

POSTM ASTElﬁ

[ SERVER j

server host

User
App

LIBPQ

client host

HIERmHREET RS S, MIBETE, AlinHRENERRES[FTEEMES
postmaster F#i, Flt, postmaster SEEIZTT, EFHIBER, MeTHA/GimERENRREE
%0

libpg EAWRENARZELIZS N ERHENEER, B2, AENANARRLARHRE, B
Al 1ibpg AXFFSERNAR/EiREE, IMEREHN—DENE postmaster M/
=ER—GHE (BUEERSSE) LiEfT, malkNALUSTEEEMT.

RS FIEX—R,

EE%F M _EBTRAT 18] B SO R SR BE AR 55 =3 4L 28 L el RERIEINIE) (& ReA AR
®2innE) .

RIENHHE, postmaster #1 postgres fr$585LA Postgres "BEAF"HAF ID iE17, ER
Postgres BB HAEBESHAF (HlIn&A "postgres” BIFEF) . mME, Postgres
BEAPENANYE UNIX BRAF ("root") | {HaERT, EEMNUEERXNEEX
R R 2 B FiX N Postgres BRAF .,




# 38 MNLHAR

AP aER Postgres,

fF Postgres BT I—LeSBAILARIEM Postgres FIFPHAT, 15— Bl SR E
EERRM. WREERERERME, SIRMIEEBRIFET postmaster HRREIA, XM
FME UNIX BRAFP (“root” ) SHENARERR; EAAMBTUERE TR
FARAVE IR T REMEEFH Postgres,

WMRIREBC R Postgres, IBSREERIEMPHNLKRE, RRTMEBEEIARER,

EARFEME, FAAZER “%" FLHRAERMZHE UNIX shell IRRFTRANG S, UF
" FSLERHIZ Postgres Eif)IES Postgres SQL RIS,

3.1. IR BRI IR

AFIHCMTRERE CORE, SUEERMBLA, BIURE Postores DEARBREHRE
#; XFUMIRE Postgres, ESREERISHHRERE,

Postgres 2—MEFin/RE[NA. (EFABRF, RREEHODLEFHNEFHRSS (BEFH
RAE— M FRRER TS psql) . AERER, FINMBRE Postgres RFEEBER /usr/
local/pgsql B, B, RLEERBR /usr/local/pgsqgl 24, REMIZIEEERA
Postgres SLIRRENBERZ. FiA Postgres S EIREMEER /usr/local/pgsql/bin
b, Ft, MMNHEZINMNERMARE shell 5S8R, NEIREH Berkeley C shell B93E
(#0 csh 5 tesh) , TTLATEARR B REY . Login XHFMA

Q

% set path = ( /usr/local/pgsgl/bin path )

WERER Bourne shell B4R (40 sh. ksh 3 bash) , N ZIE

% PATH=/usr/local/pgsgl/bin PATH
% export PATH

MARRBREH .profile X4, MIERE, HIMREIRESIE Postgres By bin BRMATE
B, A, AXESIMEIRE 88 shell TE2" § "IEBNRETE" . MRIREE=E2ER L
—BXTEREREERNANE, NYETRERIRAN shell B9 UNIX FHRR, AEBH
MERPIEREBEZRERBASFXTHIRE, ROUEEHEM—LEmI T, i,
MNEHBIEERS BNV SR EENEE, RIBEEIL PGHOST KIETEIRE AR ERS
BYLEHNEBIR, KIELTE PGPORT ulgeFEIRE. IREEMNZE: WRRAEBNENN
BiERF, MEBKLEEES postmaster, (RN EHEAEER, NBRFRNKRER
IS,

3.2. BHIR BN 5= (psql)

BREMNLL = EE R EEH/GEE postmaster HEHBIUREREIEZE, R ((ERBF) #ol
FFEBEINAET . MaiFmR, R /usr/local/pgsgl/bin IARE] shell #ZRE&
7B, ERXZHBERT, XMERTESFASEMNSEIE.

M Postgres v6.3 i, XIFHMARNEHERE, ITREBRWEXREFERF  TCP/
IP MZEE, HEEBUBERIDRHIANAN (FY) EEFERE, MRREEESIEERN
BEEE, XLEFERMEEEET.,

MEIRME Postgres &8% (3 psql 2 createdb) BRI TEHEIRER:

% psgl templatel




MLFFia

Connection to database 'postgres' failed.
connectDB() failed: Is the postmaster running and accepting
connections

at 'UNIX Socket' on port '5432'?

or

% psgl -h localhost templatel

Connection to database 'postgres' failed.

connectDB() failed: Is the postmaster running and accepting TCP/IP
(with -i) connections at 'localhost' on port '5432'?

L_u%IEljj (1) postmaster &BHEIETT, HE (2) RIXEEZEIERNRSH[EN., WRR
BITEHNERER:

FATAL 1:Feb 17 23:19:55:process userid (2360) != database owner (
268)

XERIEAEREIMUERNBPESMERT postmaster, ibfLL Postgres BRBFPESHE
HRme.

3.3. EHHIEE

BESRX Postgres EZBEIHIETT, HATIPACIR—LHIRERMELE, XEFXMHRSIELUE
ENERTS,

KE# Postgres NARE, MRRBEEHEES, SHSROTENIKSZEE,

MR RBEEESERAIRERIK REHLEEIZEUREENNR,
BARNH ELSHFRIFNEIREES R4, MREBXMER,
RETABRIE X T eI AN M PR ELHE BB/ NS

3.3.1. SIBHIEE

N iR eI — N2 mydb BEHEE, (RETLAA TERNGLTMK:

% createdb mydb

MRRRBCIREIEEIBINR, (REEE:

% createdb mydb

WARN:user "your username" is not allowed to create/destroy
databases

createdb: database creation failed on mydb.

Postgres RIMRE—MAEIN R LEIRETHENMIERE, HERSENMAIRAEIZEE
FENHEEEER, SEFEAVANFEIL, RERHA 32 M2F, FESTHAPEHENR
AEEEESERNER, WR Postgres EENIROIZEHIEE, BAMRERRFTERFIRE
BEIREENNIR, IRLEXMPER, BEARNEREERR,

3.3.2. ihO ¥R E

MR2IFEEER, ROUTLBETARIREE:

1517 Postgres KRiF SRR ER (W psql) , EAFRREAXMEA . HEHNIT SQL &
PAY
<o

- ACEESHREFEH LIBPQ FHIRENRER., XAFRM C1RX SQL H<, FHIEZERMRES
HEIRESRNER, XMEOElIbpgd#—Fitie,
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{RoJgeB/E 8N psql RiX—TAFMPHRE, A mydb HIEFEEHERIFTRAGL:
% psgl mydb
FREB TEHHNVEER:

Welcome to the POSTGRESQL interactive sgl monitor:
Please read the file COPYRIGHT for copyright terms of POSTGRESQL

type \? for help on slash commands

type \g to quit

type \g or terminate with semicolon to execute query
You are currently connected to the database: templatel

mydb=>

EMERFRR LG RESEEESRNAA, ROULUE SQL BB ABRRIGEERHEFH
THEXD, psql BESIMNURMIFR “\" FLNEXE, f, BEATENGSTIUE
3| &fh Postgres SQL spSiBEBIEE BN

mydb=> \h

EERARMALEXE, ROUBERBATEHNGSIE XN EEEL Postgres fRESES:

mydb=> \g

X HFRS[LEZEE, NRMFANSLLEEN, WATE "\g". psql =HIMLELL
NEEIENER, BN (b0 myFile) EREZEOMARREREAN, BA:

mydb=> \1i fileName
ERY psql FiR[E UNIX, A
mydb=> \qg

Sif psol MRBUHEMSIDG shell (B 7HESEAR, EELERTE TR
. ) SQL BMGTMARERAZE (SR, FARFNRGH) . BOEER " %
S BB RN EAEBAREH, £ ORRIGALER /... " 5.

3.3.3. HIRRERE

MRRBHIERE mydb NEIEESER, ROTLUATES UNIX s SMIBRE:

% destroydb mydb

EMRES MR ERIRSZEIEEXBBETE UNIX 34, MBLERE, BSn=28
=

11



48 SYES

Postgres ZHESE T—RINEER SQL3 (N— "L, SEFSYT R, floy EHEaR
R, #K, REFTERHN, IXEB%BZE}‘AE_%)]E’] Postgres EifliEE PostQuel & TR
B4, AR I{TER Postgres SQL HITEIEAREIE, AFMR BRI HEATXFNAE
B SQL BMER, £ARE SOL H=EBHE, XT SQL EFWESEE, 81F [MELTI3] 7 [
DATE97], {RMLE, ELESHUEHRET ANSI R,

4.1. XEH IS

ERENGFE, BIMRIZARERLE—/NTIRBECET mydb $EEHEHT psql. AF
MBI FB O ATE /usr/local/pgsql/src/tutorial/ P¥E, WMEAMEREN1ESE
ZBRTH README X, EFREE, BHRITUATERE:

% cd /usr/local/pgsql/src/tutorial
% psqgl -s mydb
Welcome to the POSTGRESQL interactive sgl monitor:
Please read the file COPYRIGHT for copyright terms of POSTGRESQL

type \? for help on slash commands

type \g to quit

type \g or terminate with semicolon to execute query
You are currently connected to the database: postgres

mydb=> \i basics.sql

\i WEMEENXEFIEAEN, -s ETILHREARSEN, EREIETARELFIRZA
iz, ADERNEBEEXY basics.sql &,

psql BZEMATERRAGERN \d <. ESHADBEEAXLEDS; BEERIIEX, BHE
psql 37 ~[F FHIA \ 2,

zl :! *EEILJ\

Postgres HIEABZEE, *E—fﬂﬁ%%ﬁ’m‘%*@] BNLHIHMERRNGERE LS
B, BV EMHERENERE, I, BPTOBME—NKANIRIFRAFT (0ID)
bT‘*’IA""**TB“IWﬂE— BF SqQL lnlilﬁﬁ’lzsﬁ BAVSIERMNEFEANRGETER. B
¥, SQL  HIfTRXLA, SQL WM EEM. WRIFTA, FLALRMEIEE, MEED
postmaster HiEEB N —HHIBEELKR — LRI ILS,

4.3. SIS

REI LB IR E X B AR R R R A TR B R BB — R

CREATE TABLE weather (

city varchar (80),

temp 1lo int, -- low temperature
temp hi int, -- high temperature
prcp real, -- precipitation
date date

)7

FERXBEFIIRRAFBAXRA KNS ; FRRFRFLANGISHEERUEZEXRAANE, X2

SQL92 FrsiFdy, Postgres BY SQL XFFEMNH SQL & int, float. real,
smallint, char (N). varchar (N). date. time ] timestamp, BHEM—LFEHZE
BOUR—EFEN/@EE, BIIEESEE, Postgres TILABEEHENHEF BEXEE

12



KEKES, FHt, XBEBZAREELNXREF, RIFATHF SQLI2 tRAERIRFIRER
wFH. EIERIALE, Postgres By create L E LESERAXRRAPRRNG LS TRE—H.
BERNILUSED, XEF-LEERENXZRENT R,

4.4. FSCHIIRFESS

insert iIBAAFOEPEFEELH):

INSERT INTO weather
VALUES ('San Francisco', 46, 50, 0.25, '11/27/1994")

{RBEILAR copy R MFE (ASCH) XHRFKEHE.

4.5. B

weather  ETDAEBNXREFNKTEIREL, XBH SQL B select
BA5RN, ZEODANERIIE GIHERLONEENEDT) MRERYE (BEEQREEH
&85) WERT. BlaN, EBHRE weather BIFIETT, BWIA:

SELECT * FROM WEATHER;

WHNZE:

o - - +-—————= o +
lcity | temp lo | temp hi | prcp | date
o +-———— . JE o +
| San Francisco | 46 | 50 | 0.25 | 11-27-1994 |
o - - +-—————= o +
| San Francisco | 43 | 57 | O | 11-29-1994 |
o - - +-—————= o +
| Hayward | 37 | 54 | | 11-29-1994 |
o - - +-—————= o +

RETAE BARFI R P EERREN. Hln:

SELECT city, (temp hi+temp lo)/2 AS temp avg, date FROM weather;

ERNRERGPAFERESH/REEN (and, or M not) . 4N,

SELECT * FROM weather
WHERE city = 'San Francisco'
AND prcp > 0.0;

- - - +-————— o +
lcity | temp lo | temp hi | prcp | date

- +-———= . JE o +
|San Francisco | 46 | 50 | 0.25 | 11-27-1994 |
- - - +-————— o +

RiER—a, RUEEEFNEREHFINFERD, HEXEESHNLM.
SELECT DISTINCT city

FROM weather
ORDER BY city;

4.6. EE[D SELECT &if]

24T select WA D] AR E @B — I

13
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Ta

SELECT * INTO TABLE temp FROM weather;

XM —RERE] create 82, F select into BRI ETIEENEHZFMLERA

e

temp, SR, ZFEWATTLUEX Hfth3E—HEX ERENITEMTERE,

4.7. £ Z 8 8YEE

FEmALE, EBMNOEF—RIND

— N\
N,

ER O LAREIFES N,

Hwa AN SN LR ELEN AR IARE—NE,
—RipRE— TSP ENS P LEANEBIRNEESE, 2700F,
RIEBNFEREABMNTEMICREECEZANIER, Ihirt, BIISELES) EMP
It temp_lo 1 temp_hi B SErEEM EMP SLAIE temp_lo 1 temp_hi BT,

i

XAR—MESRE, LIREERTEUESENATRT,
BXMAFEARTT R,

HAMTTLAUR TENE SRR

SELECT Wl.city, Wl.temp lo AS low, Wl.temp hi
W2.city, W2.temp lo AS low, W2.temp hi AS
FROM weather W1, weather W2

AS high,
high

WHERE Wl.temp lo < W2.temp lo
AND Wl.temp hi > W2.temp hi;

- +————= - i +————= - +
lcity | low | high | city | low | high |
- +————= - i +————= - +
|San Francisco | 43 | 57 | San Francisco | 46 | 50 |
- +————= - i +————= - +
| San Francisco | 37 | 54 | San Francisco | 46 | 50 |
- +————= - i +————= - +

XIEENEN R RERGRHNEATAESENE R RREXH— P EERIX
N, WFHERIRDERESZHAENBBLLS], Postgres HEHIRE BIRFIEDIE
EMME. Postgres # SQL AXWUERFRAXPIHNEEEEFEMTRN. XEKE
Postgres BN SZXEEHERE—BIRIIE,; SH/RFALH "or" EENEEHIX
fiER, EXEXHNES, DRER select distinct B4,

AEXANMEIF P, WT R W2 #B22% weather hENLHINES, —EEEHZENAELH,
(AXSHHEERRNAER, W1 M W2 BRAEERE, ) EETUESERHENSE
BNES,

4.8. BH

fRE]LAA update e EMMBMILE, RIRIRLIMN 11 B 28 BEMBIREIZLE R T 2
B, IROJAXAFE AR

UPDATE weather

SET temp_ hi temp hi - 2, temp lo temp lo - 2

WHERE date > '11/28/1994"';

14




4.9. M

MEREA delete SEHITH:

DELETE FROM weather WHERE city = 'Hayward';

FiERBT Hayward IRSICREBEMIRT . WM TERNE N LRFES

DELETE FROM classname;

REMERMEE, delete SHEMMRATELXPHRELA, FHES, RATELZHARIE
KRIA,

4.10. EFHRSHEE

5XSHEMEGIES —#, PostgreSQL HIFRERE, HAILIME Postgres REE
HE—ERH, BARE, BERE—EREUTE—HAILHN count (HE) . sum (K
M) . avg (Fi9E) . max (RAE) M nin (R/ME) , BREIRELUEZHHBEIRG
£, FEEEELIERESRMYE (where 76)) B, ?BS/MﬁJ

SELECT max (temp lo) FROM weather;
EREN,

SELECT city FROM weather WHERE temp lo = max(temp lo);

WARIT, A, EMELNER, TEEAREMRS —HEARRIBENER,
XERNZE FiEE:

SELECT city FROM weather WHERE temp lo = (SELECT max (temp lo) FROM
weather) ;

REXRT AT group by F4):

SELECT city, max(temp lo)
FROM weather
GROUP BY city;

15



% 5 = Postgres SQL B 4514

ENATER Postgres sQL WEHENERIIRZE, RMNIAEKITIE
Postgres X3 TAZGLHIEEERNPLEE, XEFEAEME, NERTURIERFHE
B (MAENESERY) . ANNRAIETAELKEBRRN advance.sql P#E, (X
FEERE, BERE4E. )

5.1. 4K

WEENCZERNZE, capitals 2EEBRMTHIMNER., B, capitals MM cities 4k

7?(0
CREATE TABLE cities (
name text,
population float,
altitude int -— (in ft)

);

CREATE TABLE capitals (
state char?2
) INHERITS (cities):;

EXfIERT, capitals H—1TZHSMNERRE  cities  KEZEEM (name.
population #1 altitude) , B name BIEEZE text, X2 Postgres J&
EH—FTK  ASCI  FRFHEE, BM  population HEERE  float, —F
Postgres [REMNEEFREEE, NEFNE—TESIEMY state, AREKRRAENM.,
£ Postgres B, — P ETJLINENHBSNEMEYNE, m— GBI ASIH—1MERE
), oIS — X REMEERNMAELE,

BEARREMZE— T ERITHE,

fian, THNEASKEFFEEHRE 500 ERFESHHH:

SELECT name, altitude
FROM cities
WHERE altitude > 500;

- - +
| name | altitude |
- - +
|Las Vegas | 2174 \
- - +
|[Mariposa | 1953 \
- - +

B—AH, EREMEEKRER 500 RROHHER (BEMNER) , EB::

SELECT c.name, c.altitude
FROM cities* c
WHERE c.altitude > 500;

16
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| name | altitude |
fomm fomm +
|Las Vegas | 2174 \
fomm fomm +
|[Mariposa | 1953 |
fomm fomm +
| Madison | 845 |
fomm fomm +

XE, cities FEN " RRZEEMNHE cities URBKEBE XD TF cities 2 TTHIFFEE L
1217, HRMNELITIEENFSTS (select, update fldelete) UK alter EEHMHS
EZFFXFD " ATk,

5.2. E[FFE

XERBENERZ—EXRANEMRREFN, Postgres REXMIRG);, BUEASIUSET]
PUMNEWES RN FE. fla, ROUCIZBEARLEMENSERES.

5.2.1. (4R

Postgres RIFHE—PELAINBHENAERIBRKNSELNA, JUCIREAERLERA
PEMEENHA, NTRBENNAE, RINELUE—HFEERLBHANE,

CREATE TABLE SAL EMP (

name text,
pay by quarter int4f[],
schedule text[][]
);
ITENEHREE—TE A SAL_EMP 1Y, EFE— M text F/& (name) . —int4d —

#EUH (pay_by _quarter, R RERREENHFH/K) F1—D text “HHAH (schedule, &
TERNESEABRRE) . MAER(ME—L INSERTS; IE, GMHAEMASE, BIVCEME
RIESAHAESHR. MRIRTHE C, XBEVBLEBRINEL,

INSERT INTO SAL EMP
VALUES ('Bill',
'{10000, 10000, 10000, 10000}"',
"{{"meeting", "lunch"}, {}}");

INSERT INTO SAL EMP
VALUES ('Carol',
'{20000, 25000, 25000, 25000}"',
"{{"talk", "consult"}, {"meeting"}}');

ZUARBIR T, Postgres X#AMFEA"M 1 FIR"MNESYIE--BI—PME n PNTREOEEMN
array[1] FFHa%3 array[n] &%, WMFE, FEAITTLATE SAL_EMP LimzfT—&&g, B, ®IIE
RME—RFEEEN— N TR, TEANESORRFKEE _SEAETHNERNES:

SELECT name
FROM SAL EMP
WHERE SAL EMP.pay by quarter[l] <>
SAL EMP.pay by quarter[2];

+————— +
| name |
+————— +
|Carol |
+————— +

17
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THNEARRMAEERNE=ZFEFHK:

SELECT SAL EMP.pay by quarter[3] FROM SAL EMP;

fom +
|pay by quarter |
oo +
10000

fom +
[25000

fom +

BATRRI LU RAMANERT R FHA, TEANS KRR Bill WARP—RALRXNE—
T,

SELECT SAL EMP.schedule[1:2][1:1]
FROM SAL EMP

WHERE SAL EMP.name = 'Bill"';
o +
| schedule
o +
| {{"meeting"}, {""}}
o +

5.3. BJiE) iR 1T

M Postgres v6.2 2, ABIFFHERIT, REBLA: ML, FHEA/N, UER—1SE
12018 RIB KB TR A/INEY pg_time {4,

R SBESEMHAFETENEUNERTNTA, MEATEN (WAKSHBFEKIHR,
RKEHHBELAZTE) AEEHHEH, FSEER contrib BRPHIRA.

B} B iR1TERF

ABRTHXFZRRENRE, EFEBHALIERBNNHFEANEBREESIE,
BEAERIE? — thomas 1998-01-12

Postgres Z#FETEIMRITAUEES ., X MEMEARFHEFPEITHESEN, flI, E&EHK Mariposa
MEHFMAL, TJAES:

SELECT * FROM cities WHERE name = 'Mariposa';
- - - +

| name | population | altitude |
- - - +

|[Mariposa | 1320 | 1953

- - - +

Postgres £ BT FE LB EHEME) Mariposa iIERRA, R UAE—NRESEE, 6
WMEEE Mariposa ZEMIMENAD, TJAER:

SELECT name, population
FROM cities['epoch', 'now']
WHERE name = 'Mariposa';

18



Postgres SQL B9m 451t

Ho"epoch"®RRAGHHHER,

EUNIXZZK L, XE21970F 1 B 1 H GMT &%,

MRRELNTT BRINLENAERS, BALENEERD:

- o +
| name | population |
- o +
|[Mariposa | 1200

- o +
|[Mariposa | 1320 |
- o +

HEEENRAERRRAURTNRENE, RANLRZHAIEE; Fit,
FENESEET LGSR L)L

5.4. EZSRFHE

Postgres REWSHMERXTER SOL HAFMANBERPREERN., XEFEERFE
rAfRERFRIER A EFANITLe.
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COPY et e e e e e e e ——eeaa——eaa—ae e eaaa—ae e 81
CREATE AGGREGATE ettt eeee et e et e e e e e e e e e e e eeeeeeeneeeseaeeeeenneeeeeneeeean 85
CREATE DATABASE .ottt e et e e e e e e et e e e e e e eeeeeeeaeeeeeaeeeeenes 88
CREATE FUNGCTION  ceeeeeeeeee et eee e e e e e e e e e e eeeee e e e e eeneeeeeeneeseeneeeseeeens 90
CREATE INDEX  +eeeeteeeeeeeee e et e e e eee e et e eeeeeeeeaeeeeeeaeeeeeeaeeeesaaeeseeneeeeaeneesaennenans 92
CREATE LANGUAGE ..ottt e e e e e e e e eaee e e e eneeeeeeeeeeenee 95
CREATE OPERATOR ettt e e eeeeee e et e e eeeee e e e e e eeeeeeeeeeeseeeeeeenneeeaeneeeeaeeens 98
CREATE RULE ettt e et e e e e e e e e e e e e seneeeeaaeeeaenneesennneeea 102
CREATE SEQUENGCE  ceeeeeee ettt e et e e ee e e e e e e eeeeeeeeeeeeeeeeesaeeeeeeeeeeseaneeaans 105
CREATE TABLE oottt ettt e e e e e e e e et e e e e e e e e e eeeeeeeeeeeseaneeas 108
CREATE TABLE AS ettt e et e e e e e e e e e e e et e e e eeneeeeaeeeeeeeeeseseeeeans 121
CREATE TRIGGER  .eeeeeeeeee e et e e e et e e e e e e et e e e et e e e eneeeeeaeeeeenes 122
CREATE TYPE oottt e et e e e e e e e e e e e e e e e e e e e et e eaeneeeeaeneeeearenenan 124
CREATE USER ettt et e et e e e e ee e e e e e e e e eeneeeeeeeeeeeeeeesenes 127
CREATE VIEW ettt eeee et e e et e e e e e e e e e e e eneeeeeneeeeeaeeeeeeeeeeanes 130
DECLARE ettt e e e e e et e e e et e e et e e e et e e e e e e eeneeeeae e e e e e e e aenreeaanns 132
DELETE  eeeeeeeeeeeeeee e et ee e e e e e e e e e e eeeeeeeeeeaaeeeeeeeee e e et eeeeeeeseeneeeeeneeeeenneenanee 135
DROP AGGREGATE  weeeeeeeeeee e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeseaeeeseeeeeeas 137
DROP DATABASE ettt e et e ee e e et e e et e e eeneeeeneneeeeeeeeseaes 138
DROP FUNCTION  eeeeeeeeeee et e e e e e ee e e et e e eeneeeeeeneeeeeeeeeeeeeesaaneeas 139
DROP INDEX  eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeeeeeeaeeeeseeeeesaeneeesaseesseneesenneeenas 141
DROP LANGUAGE .ottt e e e e et e e et e e e e e eeeeeeeeaeeesenes 142
DROP OPERATOR ettt e et e e e e e e e e e eeeee e e et e e eeneeeeeeneeeeeeeeeeenes 143
DROP RULE ettt ettt e et e e e e e e e e e e eeeee e e et e eeeneeesaeneeeeneneeseenaeesans 145
DROP SEQUENGCE  weeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeaeeeeeeeeeeeseeneeesaeeeeseaeeeeeseeeeans 146
DROP TABLE ettt et et e e et e e et e e e e e e e e e e et e e eeeeeeeeneeeeeeneeseeeeesas 147
DROP TRIGGER ettt et e e e e e e e e e e e e e et e e e eaeeeeeeneeeaeneeeaneeas 149
DROP TYPE ettt e e e et e e e et e e e e e e e e e e eeeeesaeeeeeaeeesaeaneeeeneeenaas 150
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DROP USER oottt et e e et e e s e et s e e e s ea e e s ean e aaseansanaeanaans 151
DROP VIEW ittt e s e e st s e e s e e e st e e e e e e e aasaneanneens 152
E X P L AIN ettt ettt e e e e e e e e e e eaeanan 154
o = 1 PR 155
GRAIN T it it e e e et e et et e e et e e et e e e e e e e e e e aaaas 158
1NN Y =2 PP 162
S I =1\ PRSPPI 164
10 B PP 166
LO K  oiieieeet e et ettt e e e ettt e e e e e et e e e e etet e e e et eeaa e e eeeata e e aeanaa e aaaans 168
1 1 PP 170
I L 1 1 PP PRPPRPRRPRR: 171
R =] =3 RPN 173
REV O KE ettt et st e e e e e e e et e e e e e e e e e aaans 174
@] I = Y A PR 177
Y =1 L PRSPPI 178
S =1 L I 11V O TP 183
] = OO 184
1] 1 1 USRS 189
UN LI STEN ittt e et e e et e e e e e e e s e e ean s e eensaaeensannns 190
UP D AT E ettt et st e e e et st s e e e et st e a e e e e eneaannen 192
VACUUDM it e e et et et e e s ee e e s ae e e e e e e s aaeansaaneannes 194
20. TEMFTERE oottt ettt sttt s e ss s s sessesesse e seseesens 196
(o (2= | =T | o IRt 197
(ol (=T (=] 1Y =] PP 199
Lo =10 (o) Yo | o 201
(o [T 0 (o) /U LY=o S 203
[T I o TN 205
(LT Rd (ool 4 0] o [P 208
[0 e L8 12 0T o I 210
oo e L8 10 0T o = | | 213
[0 1Yo | R 216
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£ 6 E IxBIRNHIR

AHWCMEREMRBECHNINE, EIREBERMKNARRF. FIMBRIR Postgres ELAK
NEEHBE,; XTFUAIRE Postgres, BLSRAERRIBAIREIRE,

Postgres 2—1MEF/RE[NBERF. (EARF, RRAEEHODLENZFHRESS (BEFH
MBRFHN—MIFEXEREMER psql) . AERER, FHMRIE Postgres ELLTRE
B=® /usr/local/pgsql $, Et, BILEWEERBR /usr/local/pgsql, {REBN
%M Postgres LFRLEFAENERBREBME. FiE Postgres i EREREER /usr/
local/pgsql/bin 1, EL, RNHEXNMERMERE shell HLERED, MRIRER
Berkeley C shell B9—Z4K, #1390 csh 5 tcsh, fRETLAE

set path = ( /usr/local/pgsgl/bin path )

MMEMREERDPH . login XHE, WRREA Bourne shell B1— PR, F80 sh. ksh =
bash, BBA{RTILAIE

PATH=/usr/local/pgsgl/bin PATH
export PATH

MEWREERDPE .profile XHE, NIEE, RIPBRIRIRELZE Postgres B bin B3R
METROERD, o, BONEREPERERE RE— shell 8" & "RE—
KRTE" , IRMMRETEER I —RXTEXRRBENAST,

MG Z AR N S EFI#IRIREY shell 89 Unix FHR,

MEFRNGEREBREEIRRINARTRIRE, RUEEE—LEITIEEM, Fim,
MRHIEERS BB E—S TN, RAFTEE PGHOST HIETZEIREANFIEERS
BB EF, HELXSE PGPORT HOlREAIRE, KE2: NRRXEBH— 1 NBRER
MEBBLEEEE postmaster, REHMNEARNITREER, BRANKESERR
B,
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B 75 EBHIEE

R—PENER LRHEN—NEREXSHEN., FEF R, - thomas 1998-01-12

BREF/EERAR Postgres WRNEAFRERE, BRRPHNELEHEEIUAS—MAE
B, IMAREENMEEEER, XMIRRDEAEELIREIEEN,

— AP LARR T 2 R EAN/ eI A P N E AR,

WE IR FIX IR A P o] LATE Postgres RITASHERES, ERANAAE S
REERERIHRERENR,

HIEEEEREEEFAMITOREER,

7.1. HURECI 2

HUEEERM Postgres RERAHBH] create database tad I, createdb B2— &S 1TL
B2/, FEE Postgres Z4MREEHEEIINAE,

TiCEF %, ERNNTENAE Postgres FiREIET, MEKHGLSHAEFLAR
Postgres BRAF, HECKBRAFRT THIEELIRIR.
ENGAMTRIE—NER "mydb” BUFREURERE, @A

o)

% createdb mydb

% psql RIEEHNZE, WA

* CREATE DATABASE mydb;

MERRALREEEMFTIRR, RSB TIER:

% createdb mydb

WARN:user "your username" is not allowed to create/destroy
databases

createdb: database creation failed on mydb.

Postgres RIFMRELTEMREIBETHENEIERE, HERSBEHMAIRNICIZIEIEERN
HIEEEER, HEFEENE—IMFHOARTE, HAEARKERSIN 32 MNFEH,

7.2. FiEBEEMNE

DJERENBRINMIEZ /MU B CIREIERE, JicE,
PR #04 e 10) L P L3 R B R e /R im T,
LEEr s E R E A B L AR Eim ol AR
JLMEE—NMENBEEERE I HEREFANVE,

IR ESENENRREERVRERKEHNZRELEX.,
XTHERENSEMIREENE, FEOEREER,

HEZENENIEENEIE,
AABULEREEREEBEHEFHNEERNRIEML.
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HFLeMmBEERE, MEEN AR TRETSHSWEN—LEHIMIBRFR,
FZIRFUREN B W IUEITIZT initlocation RHEE,

ETE /alt/postgres/data PRIB— 1M EUEGFMKX, BHR /alt/postgres EEFAE,
ERSTEA

Q

% initlocation /alt/postgres/data
Creating Postgres database system directory /alt/postgres/data

Creating Postgres database system directory /alt/postgres/data/base

E{EARIETE PGDATA2 EHNE, WA

% initlocation S$PGDATAZ2
Creating Postgres database system directory /alt/postgres/data

Creating Postgres database system directory /alt/postgres/data/base
ENmLTEFIEFMK /alt/postgres/data POIRHIEE, BWA

% createdb -D /alt/postgres/data mydb

HgE

% createdb -D PGDATA2 mydb

% psql RIEHENSE, WA

* CREATE DATABASE mydb WITH LOCATION = 'PGDATA2';

MERRELREEEMFNRR, RSB TIER:

[

% createdb mydb

WARN:user "your username" is not allowed to create/destroy
databases

createdb: database creation failed on mydb.

MREENNEAFE, HEHREERRIENRNADEXEAETHER,
REBRITIIHER:

% createdb -D /alt/postgres/data mydb

ERROR: Unable to create database directory /alt/postgres/data/
base/mydb

createdb: database creation failed on mydb.

7.3. hiOI &R E

—BEMEFEEEE, Mol TARIFEE:
« JB1T Postgres KRig!SMEER (FM0 psql) , EAFRRERMEAN. HFEFMMIT SQL &
A\

<o

- £ LIBPQ FRFERS CEF, XAWRM CHIZR SQL &<, HHEERMREHERR
ELFNRERF, X—EOESE ? ThEH—TITIL,

REFRED psal, KXEAFMHNMF, SJUBEIWMAUTHSA mydb HIEERE

[

B!

Q

% psgl mydb

REBI THHNREHER:
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EEREUERE

Welcome to the POSTGRESQL interactive sgl monitor:
Please read the file COPYRIGHT for copyright terms of POSTGRESQL

type \? for help on slash commands

type \g to quit

type \g or terminate with semicolon to execute query
You are currently connected to the database: templatel

mydb=>

XMRRRBLRIGEMEFEEKITR, ROJLUE SQL TERARBLIHEIREFEFNT
EX®, psql BEMNURFRIFR “\" FLOEENE, F, ReTLARSGEM  Postgres
SOL s HIEERE B

mydb=> \h

—BAREIEXDHATEE, RoUETRATIHASEIEXRINASEELS Postgres fRS
5

mydb=> \g

XERRSRLEEZEN, MRIRASSLLESR, "\9" AARLEN, psal =BHMLTE
U SLIENER, BN (170 myFile) PIEREAMARRERMEN, BA:

mydb=> \i fileName

ERY psql FIR[E UNIX, A

mydb=> \q

RE psql BRUEHEMREEEIGRS shell, (RTFESHEXE, ERAEFRERT TEAA

\h, ) =0 (B4, FIRFNRTH) JUE SQL EXPEHER. RITERA "--" X
e EFNZEEITENMEASHEKAE, STERMRTRERRB "/* ... */" &R

7.3.1. BB ENRIR
7.3.2. EBUR

TBD

7.4. MIFREEE

WMRRBEIERE mydb NEIEEEERR, /ROILMER THER UNIX 3L9HERE:!

% destroydb mydb

EANEHERYIE MR 5 ZEUREXBE A UNIX X, MEXERE, RRANERBRH
BZEZA#17.
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* 8 & #iimRy

iR Postgres h o] Y NEZEUE

;&ngo

Postgres BH—EFEMNANHEXRRUBAFER. BPULBENLERN  define
type 546 Postgres NNETEE!,

EFEEBAERT, TEHLWEIWIE SOL iRERSYE. BEDBMERSE. B

Postgres REVERMNM T SQLI2 HAEXKE, B—EERT, A SQLI2 EETEXMEIREXE
WEIXBRSTA Postgres AHKE, SNEXBEE M LASMEIERN, EthE LXK
EAN Postgres FrRE (FIMABMASER) , EAFSHOLERR (508 BMETEE

),

2 8.1. Postgres #ig 8

Postgres 38 SQL92 g SQL3 & %

bool boolean BEM/RE (E/R)

box ZHFmEENERAE

char(n) character(n) ERFRE

cidr IPv4 [ %535 E A3tk

circle “H¥EENE

date date AERENE KB

float4/8 float(p) BER p BESH

float8 real, double precision WS ETE R

inet IPv4 R£5sE E M bt

int2 smallint BREIFTPEY

int4 int, integer BRS 4 FTHEY

int4 decimal(p,s) p<=9. s=0 ETHREE

int4 numeric(p,s) p==9. s=0 BEHLE

ints S 8 FHEY

line “HYmENERES

lseg THFmENEER

money decimal(9,2) ERXE™

path iéﬁ$ﬁi9’\]ﬁﬁﬁﬂ A& e
1=

point ZHFm NS

polygon ZHTE ENEEALAERE

serial BATFRSIMRX5IHHE—Id

time time —RPHIETE

timespan interval BAER

timestamp timestamp with time zone HHA/ B8]

varchar(n) character varying(n) TRFEFSH

i

cidr Ml inet EEIRIHATIIEEAT IP KB, EHFIMALE ipv4, XEFRBEX
T ipv4 IABERKRIRADEIGER T ipve,
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HRER

2 8.2. Postgres R E S

Postgres &%} SQLI2 BE i::p
getpgusername() current_user WMESERNAFS
date('now') current_date MEIESHI AL
time('now") current_time EEIE 30l B
timestamp('now') current_timestamp LBIES Y B BT E

Postgres B4F144F ORDBMS FAKIFIR. BRT A SQL3 24, EH SQLI2 IR A—
. REHNISIK SQLI2 B, BZINEE LA EERXE, FMNIELEEERED,
Postgres ASEANSEFEXLEFH,; AIENFAERERTROEAISENGR, H
BEFPAXOEBE,

REH M TEARXE (MBEHMZREY) NAANESERESMHM—EHRNE,
ATRBITEE, REEEFNRY (FIIMNENSE) AMUSTRHEIREE,
PIMNERLERS b, REMURXRENHEEER SN T RN LR,

AR, BERANBEREEATEN, BRI,
BHRHNERSRIRMAB LTI R E

M Berkeley INZ| 854 Postgres v4.2 KBS BENEEFZRERNSEAT AL
Bd. Mve.l FiE, FREARFREZXENKSBAEERE (BUEEREE 151, 4
FHEREE61I) . REAFRFERMNEAMER (M)aXE) EEXRUNBEE,

8.1. #F38

HEXDOE _FHNNFHELURNFEN/NFTERE

2 8.3. Postgres #{{E3E

HEXRD FER~ iR EE

float4 45 LR E 6 {13/

float8 8F a5 E 15 {3l N

int2 2Fs ERE -32768 E +32767

int4 45 TE RSN E IR -2147483648 %
+2147483647

ints 8F¥ RASEEE R +/- > 18 L +#FI/NE

serial 4% MR H RN S H 0 2 +2147483647

HEXBF-EBEANNEAZENFNRY, ESERESRHEERFHNEZRE,

serial XEZMH Postgres AEMAERHMEN—MRHHRXE., EEERATHRFALRE
E—ARIRAF, EHRIREI P, BE

CREATE TABLE tablename (colname SERIAL) ;
FYTFEE:

CREATE SEQUENCE tablename_ colname seq;
CREATE TABLE tablename
(colname INT4 DEFAULT nextval ('tablename colname seq');
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CREATE UNIQUE INDEX tablename colname key on tablename (colname);

I\

A serial XEGENRXFINERBMREASKEDMIR. BLt, RIRFRTT
ENSRLROUTESEK:

CREATE TABLE tablename (colname SERIAL) ;
DROP TABLE tablename;
CREATE TABLE tablename (colname SERIAL) ;

ZEIe—EBEHIEESD, HER A DROP SEQUENCE ZRMIER.

fEfEBEdecimal M numeric WATELMENE., EBHI (Postgres v6.4) RXFFK
INRBEN/FEETEE. ints XBHIFEMBEFESLEOIRH, RABKERFETAIZ

o

8.2. Gy

money REXFUEE/NIRFRRNERLE T, MR Postgres HiIFHEN T USE_LOCALE
W money KR N A locale(7) EXBIE MRS,

2 8.4. Postgres 38!

e FiER T iR CHE
money 4 775 ElEEE -21474836.48 F|
+21474836.47

numeric FREMNEMA money £&, SRBTELINAIEL, {EEH (Postgres v6.4) R
FR/NGEEM/FZBETE, EAERIEN money 28,

8.3. Ry

SQLI2 EX THMFENFMZEE: char Ml varchar, Postgres STFXLEER  IWIMNET
FEAN text #8; 5varchar A8, EABRAFEAX/NSH LR,

2 8.5. Postgres FF&E

FRIEB FER iy D%

char 1235 SQL92 %A BER

char(n) (4+n) =% SQL92 #& B, =RER
text (4+x) £55 RAEIERE EL3IS

varchar(n) (4+n) 75 SQL92 & BERERHNER

REF—MEKFERNERE, name FEBIFT—PHIE, BIZS  Postgres RE—1EBTF
NEZRAFHRER, EHIEHETERFER, EKEBRIENA 32 NERF, BNEA
NAMEDATALEN 5|, XERFMFNZE, ERKNMADOIEEHRE,

3 8.6. Postgres S P FHR

FRHER FiER T 1R
name 32F% 32 FRIAERER
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8.4. HHA/B}jE) £ H

HENEESEMMMEARSETR 46370 i EF0AE XY 658 XiE,

RS AILEL UM EBY, MERNBEAS—H, Postgres RURMEZHE @A, S
HEAEF 2R datetime # timespan, PARAXH] SQL92 ZHEHE timestamp.
interval., date ] time,

HERFKHIRAD, datetime Fl timespan ROJEES SQLI2 %A timestamp, interval
&H. BIEE-LHMBENBERLR, KSHTFHEER,

& 8.7. Postgres HHA/B @3B

BEl/BiE 3R FER BN R

abstime 4755 R4 B 2AF0 6 18 EEER

date 427 SQL92 8 SEES

datetime 8F Yy ={EE A B EFN Y8 BEC. BES
interval 12275 SQL92 7Y M F timespan
reltime 4755 JRIA Y 8] X (8] EEAR. BER
time 427 SQL92 8 SEE

timespan 12%% R{EE AN IEXE BEC. BES
timestamp 4% SQL92 7Y SEEAR

timestamp BATS datetime /LI, AEEIHERABMARNBLAIRE,

% 8.8. Postgres B /Bt iEEE

BEA/BiE) 3SR =B =i RE

abstime 1901-12-14 2038-01-19 15

date 4713 BC 32767 AD 18

datetime 4713 BC 1465001 AD 1HEPE1 411
interval -178000000%F 1780000004 1%

reltime -684F +68%F 1%

time 00:00:00.00 23:59:59.99 1855
timespan -178000000%F 1780000004 1H#8 (1442)
timestamp 1901-12-14 2038-01-19 1

Postgres ARAEHB L LS SQLI2 EXFRE . SQLI2 xS B AN LB R BEN B —Fb
FENEAS. WTHEENEZRE:

« RE date ZRBHXBMINKX, time ZRATLAHHIEXBMNITX,
« BUABYXARIEE AR GMT/UTC HNEEBEHIRE.

Am, MEMF PN XEARRNKEBHMEEMIERERN,
RAREEE—FHoEEELIHARMEL.

ANBRXLERME, Postgres RIEHFXXEFIENE S HHMETEBHINERE, MXMRE
BREEAAME, W, NXXHFRERERRERANNKEES,
L el LA E S BRI E M TR T A,

ERRNIRADS, BHNERBENHEESHLD: HH) datetime FISEIEE R
timestamp, timespan T interval, M abstime Ml reltime (TJEE) HFH, HEM
{EF timestamp ] interval, SQL92 #rAEc HERETIEE X FIBRLL S S 2 HU4F AR K OT 88
IEK,
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8.4.1. HHEA/Bf |43

AR TR AR K& Z —: 1S0-8601. SQL (Ingres) . f&% Postgres FI{ER,
2 8.9. Postgres HEA#E

iR i::3% ]|

ISO ISO-8601 R 1997-12-17 07:37:16-08

SQL (Y= 12/17/1997 07:37:16.00 PST
Postgres FIakER Wed Dec 17 07:37:16 1997 PST
German X 17.12.1997 07:37:16.00 PST

SQL MAEBERRAFNIERRT (EX) mRTEK, EeMREAREBEERBRERH.
2 8.10. Postgres H Al & 51

i ik Bl

European 3t X AR 17/12/1997 15:37:16.00 MET
NonEuropean AR5 12/17/1997 07:37:16.00 PST
us 3 X AR 12/17/1997 07:37:16.00 PST

BILMTEC AR B H /B R K B B9 5M 0 -

- postmaster Bl /FinBHEERH) PGDATESTYLE KIREE,
- SEBHEHIS libpg {EAH PGDATESTYLE REETE,
- SET DateStyle SQL #%,

3FF Postgres v6.4 (REBRIRA) , BIABBE/HEHEXR "IERLES Postgres”, X
RBARAD, BRINMETTREZ A 1S0-8601, ELFERAHAE T XH Y2K HEFa g,

8.4.2. X

Postgres MEEBRERFARESHNXF. Fra AN EEASEHSUMIEREN (UTC, &
RAHEIAIRERTE GMT) FfE, WHEREREXEAEFiHAlGZ A SRR AEIRERS =
FRARMEE, BEULEGABR TRARSSRTX.

BIMTETT AR M KT8

- postmaster B EiRBEEER TZ KIEZEFEARANK,
- EEPIRIREN PGTZ FETEH libpg BFAEEENBEHLERKER,
« SQL#%% SET TIME ZONE ZBELSIFMNNEK.

MREETERHNEEK, HXEEZR GMT (ELEXSHARZ LML) .

8.4.3. HHA/BY a4

EBAENENMATTRASHXE, BiF ISO A, SQL A, &S
Postgres UK BN ENEMHTIAS., EREBRUBEEEXNERT (FSESZEREEX
R OIRERNLL) , Postgres ER—PNXIBIREEBALL X,

REH AN EERBELRHIBEAARD ., WPRXLXD, WATURASTHSHENRRL,
NTFHFAMETR, RASENRFITTERR, ERNBREABALIEZAIER set
datestyle W{RREF. TR, NEREAAHISEBAPERSHNE, SEERATHE
i HH S RO AR R I 3

B TIHRE current'. Cinfinity' F “-infinity', infinity' 18— Mg TFEQE A RETIE
gIEtE, m -infinity' e — 1R F EOUEMERM BN E, current' B REHZELIE
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HE P FLAY AR B, FRE now'. ‘today'. ‘yesterday'. ‘tomorrow' #] ‘epoch’
TAFEENEE. now' RRIFESZHE, BS5 current' BIXBIEFHATH ESH#EILED
Bk, "epoch' &/~ Jan 1 00:00:00 1970 GMT,

% 8.11. Postgres 1§ HEl/HiaE S

EE i::p%

current LEIESEE, ERKE

epoch 1970-01-01 00:00:00+00 (UnixZ& %8 50)
infinity i F E BT iE

-infinity BT HMBMETE

invalid EEBA

now EEIE S

today SRFR

tomorrow BEXFR

yesterday FERF&R

8.4.4. datetime

BABEBNENHATTEASHNE, 815 1S0 F5. SQL FE. £4% Postgres (10 “#
XfBFE" —75) AR BEAREEMHTIAS ., BHXAETTLAZ 1ISO S, SQL REHESR
Postgres, BRIAIRE NS Postgres v6.0 RS

datetime ATINEEIEE

Year-Month-Day [ Hour : Minute : Second ] [AD,BC] [ Timezone ]
YearMonthDay [ Hour : Minute : Second ] [AD,BC] [ Timezone ]

Month Day [ Hour : Minute : Second ] Year [AD,BC] [ Timezone ]
Hon

Year () 2 4013 BC, ..., EKX

Month(ﬁ)% Jan, Feb, ..., Dec g 1, 2, ..., 12

Day (H )%l, 2, ..., 31

Hour (g¢) B 0o, 02, ..., 23

Minute () B 0o, 01, ..., 59

Second () B2 0o, 01, ..., 59 (FRH 60)

Timezone (RK) £ 3 MFHAMEHN CMT § IS0

BERHEBEMATTE] 4013 &£ 11 B 13 H 00:00:00 GMT ZiEzfEK, WXEBALAE=
FR (W "GMT"  "PST") , E4LEE GMT §J 1SO #EE®E (MAEERENE S "
-08" 3 "-08:00") . BHAENEBLAMEMEBIREN EFMHE. AR AESELZNERN
1B 3E 2 9 R 5 2R B A BT X,

8.4.5. timespan

WBANEXENMATTRBEZSHEE, €1F 1SO 5. SQL F5. &% Postgres (I “48
MEE" —7) URHEXENEMHTIAS, @HEELTUZE 1SO FEE. SQL ERI(E
%5 Postgres, ERINMRE NS Postgres A, AMIER "Efft” HEKXE, SHI/NNEH
o “EE" NEXESHE M. EEHEED,

'TiE‘IlEﬂEL*L FERXBRENEN _ ETX Pk,

B8 XiE A T IEEEE

Quantity Unit [Quantity Unit...] [Direction]
@ Quantity Unit [Direction]
Hep
Quantity (@) £ ---. -1', 0' "1' ‘2"

33



HRER

Unit (gafiy) & “second' ‘“minute' “hour' ‘day' ‘week' ‘month'
‘year'

‘decade’ | “century', ‘milleniun', SXEEB{INHSMELRH.
Direction (A[g) & ago'

8.4.6. abstime

HB3IEHE (abstime) B—MEEBR (x68F) . BEAR (17) NEHHIEXE, I8
EHEM datetine, ANEBEEANCEEREES.

B R A TIIEEEE:

o

Month Day [ Hour : Minute : Second ] Year [ Timezone ]
Hop

Month (B) & Jan, Feb, ..., Dec

Day (B) & 1, 2, , 31

Hour (g¢) £ 01, 02, ..., 24

Minute (4) & 00, 01, ..., 59

Second (#) & 00, 01, ..., 59

Year () & 1901, 1902, ..., 2038

B EEM Dec 13 20:45:53 1901 GMT F Jan 19 03:14:04 2038 GMT,

RsEiEic

MIRZA 3.0, BHEEEARBERBHERIRETE; MANELAREIKINMER AR
X,

FrBRWHAT datetime NFHRELRFERITAT "EXEE"

8.4.7. reltime

HEXIEE reltime E—MSEEAR (268 F) . BEBR (1 #) NNBXEHEXRE, &
MEFER timespan, BACEEEANTCE. BEES, MEAEEENRHEXSEI B
(BFME) 5E2% 4 (H. /NEE) ., M reltime XFUE—B3&%IX4/EM85F 30 X, Flk
HEizEHARERMET/E, Fan, B— reltime 89 year NE abstime 9 today L, &
FNARNSKE—FENHE, MRNSXE 360 XEIEH,

reltime SEANBREXEBANNBELARE. tinespan — B UG EHMHNE.
8.4.8. timestamp
RE—FEIEEARNLXE, 5 abstime HUEXRMIBAN, ©S5EM AN PR

HAHBERBARTRS. ERRORAD, HEEERI datetime KBHEEN, HE SQLI2
RENHEKRE.

timestamp {FAS datetime HHREBNELIEE.
8.4.9. interval
interval 2— SQL2 #EXRE, HEI#METZE t imespan Postgres #HEZEE!,

8.4.10. tinterval

B ESEEfEEN
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HRER

[ 'abstime' 'abstime']
Hop
abstime Z4a330EIEBI—NETIEL,
SILAERERD “current', “infinity' # “-infinity' IX#F 84§55k abstime 1B,

8.5. fo/RSEH

Postgres X#F bool A SQL3 F/REE, bool REEFRIREZ—: 'true' (H)
'false' (1) . =K 'unknown' (K1) KRILMA SQL3 BAEMNEER; NULL 22—
BHEEN. bool TRFHAM/REER, MARKXRHKRELERSZESHERRS,

bool £ 4 ZH1FE,
2 8.12. Postgres f/RIEE

K& Lok BWA
=} 't' TRUE, 't', 'true’, 'y, 'yes', "1'
[ 'f! FALSE, 'f', 'false', 'n', 'no', '0'

8.6. J1.{oy3sH!

JUIRBRR_HNT BN, REMNEREER, SERMEEMEEIERY,

% 8.13. Postgres J1{a288!

JIRCE 35 FiER~ TN iR

point 16F (%) ZEDH R

line 32795 ((x1,y1),(x2,y2)) EIRES%

lseg 32 ((x1,y1),(x2,y2)) BR&ER

box 32FH ((x1,y1),(x2,y2)) ERAE

path 4432n £ ((x1,y1),...) HAKRRZ (EUFSH
)

path 4432n £ [(x1,y1),...] FHERE

polygon 4+32n =1 ((x1,y1),...) Zif (EPTFEHBE
7)

circle 24F% <(x,y),r> (BEOF#ER)

BE-EFENRBNEFUTRATRTESMNILETRIE, MEHR. FB. REURRKRR,
8 [ 6 (] 1 . “5\\

REATINEEEE:

(%, v)
X 0 Y
Hrp
X 2 X HANR, DUFREETR
Y 2 Y WAME, DUEREET

8.6.2. & ER

%HER (lseg) HRXNESR.
lseg B TIIEEIERE
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HRER

( (x1, yl) , (%2, y2))
(x1 , y1) , (x2 , y2)
x1l , vyl , x2 , y2

Hrp
(x1,y1) #0

(x2,y2) RERNBENHR

8.6.3. FHiE

HREAFEANERTNNAHNRER.

box A TFIEBEEE:

( (x1, yl ) X2 ’ Y2 ) )
(x1 , yl ) , (%2, y2)
x1l , vyl , X2 , y2

Hh

(x1,y1) ] (x2,y2) BHENHE

HEERSE—MEERE. AANARSKRENSF, XFETH, BFALRA.
A IBA G ENEMA R, EETANALABRBAREHFHE.

8.6.4. I&1%

BEREENRERR, BEILZ "open” (FH)

B (EEPE—NTRIRE—TRAEE) , tBoJLlZ “closed” (FHiFA)

B (BF— RM&E—1NR1EE) , B popen(p) M pclose (p) TTHTFEHIBEBFRE
M, MERE isopen (p) M isclosed (p) TJHTFEETEPIERXFTPAETR,

path B TFIEEIEE:

( (x1 , y1) , , (xn , yn ) )
[ (x1 , y1) , , (xn , yn ) ]
(x1 , y1) , , (xn , yn )
(x1 , yl ’ ’ xn , yn )
x1l , vyl p p Xn , yn

Hep

(x1,y1),..., (xn,yn) ;E'E% 1 EU% n /|\,§\
g """ RRFHERRE
g " (" BRHEAKE

BRRERE—MEEHE, 73 Postgres v6.1 ZHIBRANERERS—ERX: BNS
BEES. —1 “closed” (FHA) W&, —DREBVEHTEL,
REERFEM— P HAESEIES., NERE upgradepath AFEEEMN v6.1 ZHINEUEER
EHEIMBHER,

8.6.5. ZBilifl

BB HARERT, SURAFNEANENTHAER, EEEFHELIIRE,
HEBBCH—EXHAE.

polygon B TRFEEIEE:

( (x1, y1) , ;, (xn , yn ) )
(x1 , y1) , ;, (xn , yn )
(x1 , yl ' ’ xn , yn )
x1l , vyl , , xn , yn

Hop

(x1,y1), ..., (xn,yn) B 1 FE n )N\&
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8.6.6.

8.7. 1

8.7.1.

8.7.2.

ZIRERE—MIEXEE . 72 Postgres v6.1 ZRIMIMAN SHRERS —PER: B85
AISEES. x BARIIER, y HALRIIER, BE—NHESRES. RERH upgradepoly
TN v6.1 ZRIREIE ERMEHERMBNSBR

H— 1RO — DN EEERT.
circle B TAEEEE:

)
)

4
4
) 4
4

>
)

(
(
(

—~ A
XX XX
KK KK
B BB

Hrop
(x,y) REBEL
r BENFE
R{EASE—MEERH,

Pv4 M5 E it
cidr KEEFMHELL CIDRISEIEENIME ., inet KB CIDRITEFEENNME.

% 8.14. Postgres IPv4 358!

IPV4 358! FiER~ 1R BE

cidr EIES CIDR M BHH IPV4 CIDR £
inet B WA EN BT IPV4 CIDR
BT IP M4HY inet

cidr EB{RE— CIDR ML, EEMEZNEXE "xxxx/y", Hif "xx.xx" 2MW%, "/
y' EMEBBHNAUE. RBET "/y" 85, WRIBNERIRZZNRERITE, BE S
AEEESRATELHNARE/\UHE, TER—LRH:

£ 8.15. Postgres IP B R4

CIDR & CIDR &/
192.168.1 192.168.1/24
192.168 192.168.0/24
128.1 128.1/16
128 128.0/16
128.1.2 128.1.2/24
10.1.2 10.1.2/24
10.1 10.1/16

10 10/8

BT IP M4EH inet

inet XERUAEENFRPEREXT-AENNEIER, SFEHMEN QDR XFM, *
B, NMRRBFHEILEL CIDR W%, 55 cidr £8, inet £B 5 cidr RBEM, K3I#E
FENIBANMUATUIES, FREITATRIZFREAMTRIRE.
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LR AE R "XXXX/Y", Hip "xxxX"B@—AEEMNIEN, vy EMNEBHENMAE., W0
BAEET "/y" o, Wik "/32" 315, @HE, WE "y oA /32, WASITHE, X##
AERRMEES, ZEE MU UEERERGNENER,
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£ 95 BRIER

H#iAPostgrest o] (B AR ISIESRT,

Postgres AZRGEBRMET KEFINERER, XLREFFHERLKBR pg_operator
., pg_operator HHENREEDSLINZREFIITENZIRUARBAT G HER
OIDs.

EEE "|" FHBEREFFNAERE, T

SELECT oprleft, oprright, oprresult, oprcode
FROM pg operator WHERE oprname = '||';

oprleft|oprright|oprresult|oprcode

——————— e natats s
25| 25| 25| textcat
1042 | 1042 | 1042 | textcat
1043 1043 1043 | textcat

(3 rows)

POl LMERRERF SRR RRER, Flu:

select * from emp where salary < 40000;

HE, BFEIUNERBAIIXEREMFNRY, EXMERT, CANERRERXNA:

select * from emp where int4lt (salary, 40000);

psql B—1 &€ (\dd) BRERXEIRER,

9.1. 1AM &R

BIEFFAMESR, B RRERIE ﬁﬁ’fﬁaﬁqﬂ
REHBREFEEGERBNRERHBEAES, X ﬁ%%iﬁl?\ﬁuﬂ’]ﬁﬁ
BN /REBIERF"<"RI">"BRSER S H/RIBIER"<="F">="RE

F9.1. BENHRF (RERER)

TR ek i::p
UNION left SQL select ¥i&
.. Postgres H RV i
[1 left HAERF
left RIGERF
- right —nhis
left BOER. W
: right KRE
| left 18] fR B /R
*/ left T’k BE
+- left nsE. /A
IS M3k TRUE. FALSE. NULL
ISNULL M3 NULL
NOTNULL M3IHIE NULL
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BRIERF

TR 5k i::p%
(FrEHEMIRIER) REMBFEX

IN EEHR

BETWEEN a2

LIKE FRBEN TE

<> WRAE

= right EF

NOT right E[3

AND left BER

OR left BEH

9.2. BHEMER

XEFNHOREMNRAE THRELIEREENN, NEXET B/ EXEEE,

& 9.2. Postgres 2{EH

BRIER i::p% A&

< INFIB? 1<2

<= INFEHETFI? 1<=2

< AHEZEDE? 1<>2

= HEE? 1=1

> AF15? 2>1

>= RFHEFE? 2>=1

I EEERS 'Postgre' || 'sQL'

= NOT IN 3=

~~ LIKE 'scrappy,marc,hermit' ~~
'%scrappy%'

lon NOT LIKE 'bruce’ I~~ '"%al%'

TE (IEM) , KAaX/NS

'thomas' ~ '.*thomas.*'

CE (IEN) , ARSRNS

'thomas' ~* '.*Thomas.*'

AEE (IEN) , ROKNE

'thomas' !~ '.*Thomas.*'

AlE (EN) , FRAKRNE

'thomas' !~ ' *vadim.*'

9.3. #EHIEIESRT

2 9.3. Postgres {EIRERF

BIER i::p% &

! e 31

I Mok (ZEBIER) 113
% BUE 5% 4
% i % 4.5
* Feik 2*3
+ hil1p7~ 2+3
- bEN 2-3
/ W& 4/2
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BRIERF

BIER i::p B

: BHREH :3.0

; B AR (; 5.0)

@ #xHE @-5.0

" RE 2.073.0

|/ FHIR |/ 25.0

I/ I HR I/ 27.0

=
9.4. JLIHEIERF

& 9.4. Postgres JLAHEERF

BIER i::p% A&

+ T '((0,0),(1,1))"::box +'(2.0,0)"::
point

- % '((0,0),(1,1))"::box - '(2.0,0)"::
point

* Y i '((0,0),(1,1))"::box * '(2.0,0)"::
point

/ GER TES: '((0,0),(2,2))"::box / '(2.0,0)"::
point

# HR ((1,-1),(-1,71)) #'((1,1),(-1,-1)
)l

# giﬂﬁéq:‘ﬂ'\])f—(_'\%ﬁ # '((1,0),(0,1 ),(-1,0))'

#HH wIEPBR '(0,0)'"::point ## '((2,0),(0,2))":
:lseg

&& BE03? '((0,0),(1,1))"::box && '((0,0),(
2,2))'::box

&< mAESEG? '((0,0),(1,1))"::box &< '((0,0),(2,
2))'::box

&> mEaEES? '((0,0),(3,3))"::box &> '((0,0),(2,
2))'::box

<-> L2 IEREEE '((0,0),1)"::circle <-> '((5,0),1)":
:circle

<< EEAM? '((0,0),1)"::circle << '((5,0),1)":
:circle

<t EHETAI? '((0,0),1)"::circle < '((0,5),1)":
:circle

>> TEHEAMG? '((5,0),1)"::circle >> '((0,0),1)":
:circle

>h TEELEAB? '((0,5),1)"::circle > '((0,0),1)":
:circle

# HERYES '((-1,0),(1,0))"::lseg ?# '((-2,-2)
,(2,2))'::box;

?- BKFHG? '(1,0)'"::point ?- '(0,0)'::point

- =EEMNDG? '((0,0),(0,1))"::lseg ?-| '((0,0),(
1,0))'"::lseg

@-@ KEFAK @-@ '((0,0),(1,0))"::path

2| EREMNG? '(0,1)"::point 2| '(0,0)":: point

7 2¥7H905? '((-1,0),(1,0))::lseq 2| '((-1,2),(
1,2))"::lseg
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BRIERF

BEW i::p B

@ BEFHMT '(1,1)"::point @ '((0,0),2)"::
circle

@@ = ==Y @@ '((0,0),10)"::circle

~= ERF '((0,0),(1,1))"::polygon ~="((1,

1),(0,0))"::polygon

9.5. BYiEE PR iR (EFF

BB fREUREXE tinterval B2 R AIHY B #3/ BB K 2R B TR B 4,
MEERANREIERIIRFNSF, XMEREGETMEAEN,

% 9.5. Postgres BYia) @] BRI VERF

BRIEM iR Bi&

#< EpfE/NFI8?

#<= BRNFHEFIE?

#<> g AEEE?

#= B fRAEEIS?

#> EfEARFIE?

#>= BRATFHEFIE?

<#> i N0 EE s

<< B/ FI5?

| 18] b B S SR

~= ZEF

<> BB ERANIE?

=
9.6. IP V4 115

2 9.6. PostgresIP V4 {£{E5

BIER iR Bk

< INTF '192.168.1.5"::cidr < '192.168.
1.6"::cidr

<= INFEHETF '192.168.1.5"::cidr <="'192.
168.1.5"::cidr

= %5 '192.168.1.5"::cidr ='192.168.
1.5"::cidr

%gt;= XFHETF '192.168.1.5"::cidr >="192.
168.1.5"::cidr

%agt; RKF '192.168.1.5"::cidr %gt; '192.
168.1.4"::cidr

< EF '192.168.1.5"::cidr <> '192.
168.1.4"::cidr

<< asF '192.168.1.5"::cidr << '192.
168.1/24"::cidr

<<= BERFRET '192.168.1/24"::cidr <<="'192.
168.1/24"::cidr

>> a1 '192.168.1/24'::cidr >>'192.
168.1.5"::cidr
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BRIERF

BRIET

fiik

R

>>=

BEHEFT

'192.168.1/24"::cidr >>="'192.
168.1/24"::cidr

9.7. IP V4 i#{EF/F

% 9.7. PostgresIP V4 &k

BIEM iR Bk

< INF '192.168.1.5"::inet < '192.168.
1.6"::inet

<= INFHEF '192.168.1.5'::inet <="'192.
168.1.5"::inet

= EFF '192.168.1.5'::inet ='192.168.
1.5"::inet

%Qgt;= XFHETF '192.168.1.5'::inet >="'192.
168.1.5"::inet

%gt; XF '192.168.1.5"::inet %gt; '192.
168.1.4"::inet

<> rEF '192.168.1.5'::inet <> '192.
168.1.4"::inet

<< BE8F '192.168.1.5'"::inet << '192.
168.1/24"::inet

<<= BEFHET '192.168.1/24"::inet <<="'192.
168.1/24"::inet

>> a8 '192.168.1/24'::inet >>'192.
168.1.5"::inet

>>= BREET '192.168.1/24"::inet >>="192.
168.1/24"::inet
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£ 10 F B/

iR Postgres o] HEI N & R,

FEHIEREBA A TRGE EMMAX KRR, i, B —LEXBRENRE,
BERHOIBSRENER, FRUTRIENRIEFICR.

10.1. FREN

#10.1. R

B RE i::p% iEa
dexp(float8) floats e HIEER dexp(2.0)
dpow(floats,float8) |float8 HHEESR dpow(2.0, 16.0)
float(int) floats EEHEIRAZER float(2)
float4(int) float4 EEHRIEAZER float4(2)
integer(float) int B RERAEY integer(2.0)

10.2. FFHEREN

SQL92 AR EIEBEEN T — =25

PR, Hh—LERHEM Postgres RESLI,

% 10.2.SQL92 FEFBHEE

BR & R[] R ViEa

position(text in text) |int4 BEFENMUE position('o' in 'Tom’)
substring(text [from  |text REUEEFH substring('Tom' from 2
int] [for int]) for 2)
trim([leadingltrailing| |[text BRI AR ZF trim(both 'x' from 'x

both] [text] from text)

Tomx')

text, varchar() 1 char() ZREF ST HNEFBERE., Hh—LERIFATIN @YY

89 SQLI2 FRF B R EL,

% 10.3. FRBEH

B & iR [E Ei::p VRS

char(text) char 1B text ##29 char 2 |char('text string')
B

char(varchar) char 38 varchar ##28 char |char(varchar 'varchar
EJidl string')

initcap(text) text EEMEENEFEE  |initcap(‘thomas')
BAKRS

lower(text) text X AR ANG lower('TOM')

lpad(text,int,text) text EEMBERFFSEE |lpad('hi',4,'??')
EKE

[trim(text,text) text BRXALENNZF ltrim("xxxxtrim','x")

position(text,text) text REUEEFH position(‘high','ig")

rpad(text,int,text) text EANERZRFEEE  |rpad('hi',4,'x")
EKE

rtrim(text, text) text BRXAGBMNNFHF rtrim('trimxxxx','x")
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BRE iR [E i::py BF

substr(text,int[,int]) text REBUEET$ substr('hi there',3,5)

text(char) text & char &4 text 22 |text('char string')
Ei)

text(varchar) text 18 varchar E#:4 text |text(varchar 'varchar
E-Jidl string')

translate(text,from,to) |text R FRDNER translate('12345', '1',

lal)

varchar(char) varchar 38 char #i#4 varcha |varchar('char string')
r 8

varchar(text) varchar T text ##2A varchar |varchar('text string')
Eid)

upper(text) text EBXARKBARE upper('tom')

ERXN text EX BRI ASEWBIZERTF char() # varchar() 2,

10.3. HHA/BY 8] 6K L

BH/NERMRET—ERANTE, ATRESHBEN/Ra%XE,
% 10.4. BHA/ B E) BR &)

BR & 1B [E R VRS
abstime(datetime) abstime ¥ abstime abstime('now'::dateti
me)
age(datetime,dateti  [timespan REBNENEE age('now','1957-06
me) -13"::datetime)
datetime(abstime) datetime 44 datetime datetime('now'::
abstime)
datetime(date) datetime ##H datetime datetime('today'::
date)
datetime(date,time) |datetime %A datetime datetime('1998-02
-24'::datetime, '23:
07'::time);
date_part(text,dateti |float8 HEFERHIEES D date_part('dow’,
me) 'now'::datetime)
date_part(text,timesp |float8 B B F R BB EEB date_part('hour','4 hrs
an) 3 mins'::timespan)
date_trunc(text,dateti |datetime RiEERuENBH date_trunc('month’,
me) 'now'::abstime)
isfinite(abstime) bool EENEREE? isfinite('now'::abstim
e)
isfinite(datetime) bool EENEREE? isfinite('now'::dateti
me)
isfinite(timespan) bool =B AEIREE? isfinite('4 hrs'::timesp
an)
reltime(timespan) reltime %A reltime reltime('4 hrs'::timesp
an)
timespan(reltime) timespan A timespan timespan('4 hours'::
reltime)

XF date part M date trunc BK#E, SHOLIE year'. ‘'month'. ‘day'.
“hour', "minute' #1 ‘second', LAILAREEIIHE decade'. ‘century'. "millenium',
‘millisecond' 1 ‘microsecond', date part &EfF ‘dow' IREIEH/L, BF “epoch’
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REIE 1970 FLKENME (BF datetime) , 3 ‘epoch' REEMHEE (BF

timespan) .

10.4. JL{OI /%X

JL{E 2% point. box.

lseg. line. path. polygon #] circle E—KEREFH0RKFIE

{ERF,

& 10.5. JLIJ & &K

BR &1 iR [E i::p% ViEa

area(box) floats HESER area('((0,0),(1,1))"::
box)

area(circle) floats BEHER area('((0,0),2.0)"::
circle)

box(box,box) box HEF R REE box('((0,0),(1,1))%'((0.
5,0.5),(2,2))")

center(box) point TFR BT center('((0,0),(1,2))"::
box)

center(circle) point MR F center('((0,0),2.0)"::
circle)

diameter(circle) floats BEHER diameter('((0,0),2.0)":
:circle)

height(box) floats ENEERS height('((0,0),(1,1))"::
box)

isclosed(path) bool ERARNBRRE? isclosed('((0,0),(1,1),(
2,0))"::path)

isopen(path) bool BREAFBEER? isopen('[(0,0),(1,1),(2,
0)]'::path)

length(lseg) floats HBRNEKE length('((-1,0),(1,0))":
:lseq)

length(path) float8 BRIKE length('((0,0),(1,1),(2,
0))'::path)

pclose(path) path BEREERAAEHEL |popen([(0,0),(1,1),(2,
0)]"::path)

point(lseg,lseq) point BRAR (RR) point('((-1,0),(1,0))"::
lseq,'((-2,-2),(2,2))"::
lseg)

points(path) int4 BRPHRH points('[(0,0),(1,1).(2,
0)]'::path)

popen(path) path EREERAFABRERX |popen('((0,0),(1,1),(2,
0))'::path)

radius(circle) float8 E[:RE=E radius('((0,0),2.0)"::
circle)

width(box) float8 EHIKFERT width('((0,0),(1,1))"::
box)

& 10.6. JLfA 3B IR R EL

BRI &1 IR [E i::p% UiEa

box(circle) box ERERAE box('((0,0),2.0)"::
circle)

box(point,point) box BRI AE box('(0,0)"::point, (1,
1)"::point)
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BRE iR [E i::py BF

box(polygon) box BEIBR IR RE box('((0,0),(1,1),(2,0))
'::polygon)

circle(box) circle BiAE circle('((0,0),(1,1))"::
box)

circle(point,float8) circle BiAE circle('(0,0)"::point,2.
0)

lseg(box) lseg BN R%EIEA lseg lseg('((-1,0),(1,0))"::
box)

lseg(point,point) lseg A lseg lseg('(-1,0)"::point,'(1,
0)'::point)

path(polygon) point BBRAKE path('((0,0),(1,1),(2,0)
)'::polygon)

point(circle) point B®RAR (Pi) point('((0,0),2.0)"::
circle)

point(lseg,lseq) point BHRAR (RR) point('((-1,0),(1,0))"::
lseqg,'((-2,-2),(2,2))"::
lseqg)

point(polygon) point Zihmm gt point('((0,0),(1,1),(2,0)
)'::polygon)

polygon(box) polygon %A 12 RBWLK polygon('((0,0),(1,1))":
:box)

polygon(circle) polygon R 12 RESIBF polygon('((0,0),2.0)"::
circle)

polygon(npts,circle) |polygon ¥4 npts @K |polygon(12,'((0,0),2.0)
"1:circle)

polygon(path) polygon BRAZIHE polygon('((0,0),(1,1),(
2,0))"::path)

& 10.7. JLOFAREE

BR &1 iR [ i BF

isoldpath(path) path MK REF A v6.1 2 |isoldpath('(1,3,0,0,1,

IR 1,2,0)"::path)

revertpoly(polygon) |polygon i v6.1 ZRIBNSIARE |revertpoly('((0,0),(1,1)
,(2,0))"::polygon)

upgradepath(path) |path ¥R v6.1 ZHINNEER  |upgradepath('(1,3,0,
0,1,1,2,0)"::path)

upgradepoly(polygo |polygon i v6.1 ZRIBZME |upgradepoly('(0,1,2,0,

n) 1,0)"::polygon)

10.5. IP V4 B&E]

2 10.8. Postgres IP V4 H#]

BRI & R[E i::p% BIF
broadcast(cidr) text N AR RS %M |broadcast('192.168.1.
fit 5/24') ==>'192.168.1.
255'
broadcast(inet) text U AR X ME &M |broadcast('192.168.1.
il 5/24")==>"192.168.1.
255’
host(inet) text UM AR RAZENENM | host('192.168.1.5/24")
ht ==>'192.168.1.5'
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BR & E[E i::p% BIF
masklen(cidr) int4 TTEMEBRIKE masklen('192.168.1.5/
24") ==>24
masklen(inet) int4 IHERNEBIKE masklen('192.168.1.5/
24" ==> 24
netmask(inet) text U AT MEMLERE | netmask('192.168.1.5/
iz} 24") ==>'255.255.255.

Ol
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% 11 5§ BRI

SQL E R LR MERER —REXPEAABNEIERE, Postgres R T FE
BLEIRKEREXERIEAR.

ARSBAT, APARETHAEBRELBRIFINAT, 8 Postgres FIHIRAEBREFIME
HNEREER, BPEEFRTUAER LB RH EIRREH X LS

RENR Postgres BIXBERBNFINAE, XTFRHEHELBERAVFNRLNREFNES
R, FERRAFPERENEFRIEEPHEXETD.

BRFRIEMPAXTRIKEEGRNBHERAAREEINESHT,

11.1. #EiR

SQL R—MigRENES, R, SMHRERAE—MIXEKNEIREXE, BRETZH
RIMBTAMAFRIAIE. Postgres A— oIy RIXE RS, (LHAR RDBMS SLHEM
BRAMRIE, ELt, Postgres i RERSIBARIRITH N S H—RMNT AR ad-hoc (%57E)
BERAANZE, IEEERERAXNEEERP EXELENBERX,

Postgres  BYIAf#i=s/ MR AL ETRBOMATEARLES]: B FRY FHH. B
FHXEF, REHT REEEEFAEMAFHE, SOL ESEXRITRAFHHIEERE
B, X—HlH4 Postgres ARILMEasE CIEMINEER. flin, &8

tgl=> SELECT text 'Origin' AS "Label", point '(0,0)' AS "Value";
Label |Value

______ +_____

Origin]| (0, 0)

(1 row)

hERNEFE, LBSFA text M point, MREBEIRELE, WRVESRP AR
unknown, FESEMERIZIN T kg,

£ Postgres iz B NAE AR SQL EMBEER IRV RZEMN

BIER
Postgres  ARMHE—TTAIE—TT (28%) BEFNEAR, BAYIR (NSH) &
(ERFBIRIAR.

ez

Postgres XBRHANRA—HITEER—EFSNRIMEN, REBAFT I HSD
24, MMEAREANES, XESHHMBRS RS E R o] HERETE,

FiWBR

SQL HY INSERT BT HHNERMEBIRT, EEPHFRALDASHEAR BRI TE,
BN E R BRI,
UNION &

HF UNION SELECT {BAHIFrEEWE RN AL IME—HIF, 81 SELECT Fag)25
WAL EEH RS —NES.,

WE—REREBMNERTEIAE Postgres HEFIREFRFERZ LHERAE, Eik
MU EEE—LFEAMN, DUEEFMXRF SQLI2 #EEBZXEE (1 smallint,
integer Ml float) HNAE,

Postgres RiT=REANAER: MERERBRHAMBEZT—NEEENSE, HELIBRSE
BHNZRGE., HEX—IRENTEREEFIAN B RN G R L,
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fEtTER T LUE S SRR E A,
ENERRNRIRERFRT B ERDMAERRL B RN TR,
LY AV A P R R ELE IR i A X AR B B 45

RS IR R T — NN E RN, LMEX SQL FRERBEEIERTAME EFNE
MW, EXTHEFAEBIAGR: boolean. string, numeric, geometric IAFBEEX. BRAF
BEXS, BNEHNBE— B TFRRRIER A HiELR",
BNMAFPBEX"XEBEZECH " BIEELR",

AR E—THPEXERNERNEERR (BS MRIEBTBHERIAN)

T H R —HREEE, MES AP EXEENRERNSBIRNIRE.

1RIERE R — D RE XA RNA B ERIANR T RS @A,
MRIEE#S DR B ENERAAMNRITEREFERBES.

11.1.1. 8/

P KB RBRAN IR T E R T AT LR :

- BABBRERANELARIHAUTUNER,

- BAESRRBERMIRNAPEXEEEXRDEERPNZE"S", ERAXERANAD,
BIEXREDENIRRAALENEE (5%, REFTERBREUL) .

- APEMMERZEREXEE, BAl, Postgres REXTFEBZEBXRANER, RENE
EKENERBERAANURETFERPITARBNBAXER,

- MREFAFTERNLELR, BTRIATHRAANEIINFE, BRI,
MREEWERFEXBEENE, EWHMAZHEHT,

RNATEREAT 2R EEBRESNTE, EABEERPSIARNDENRNEREL.

5, MRENENEEFTENREURRER,

MZEAPAERNSHERENT —PENRE, B ERX MR,
A B IRRHME %R,

11.2. B{EFF
11.2.1. EiRidiE

BRIEFRFRIE

1. £ pg_operator &%t B RP1eEREHTE,

a. (oiEdy) MRZBREFHN—TSHRE unknown, RREESE—MSHNERHE
EO

b. RikSH, FHS—NMERBESNUIRBNREFIEHTE, WRKD,
RTINS ch RS EHHE FZIR (T .

2. FHRERE,

a. (TnEm) 5 HArE R 2R,
b. MRINFRPRE—NMEMER, MALBUBRFZRIEMERE,
KB RRERF I RBIHIRE
¢ REBEXDLEANRRSIEEN. NRREEALENSHREHHEANT—F,

MRERF—MRiE, KBORFIFRENMERE.

d. WEAEBASHE"unknown", LEARIEIIEA boolean. numeric, string,
geometric FAFBEEX. MRELFRE, FEBAFPEXELES T, HRE,
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ENRBESLRMIERRT N IERIIEE, MRIAFT—TEH,
AL "EIES B "IRLA SR A "unknown"BIEIA S ,

e. EEXEBHIEKSAS E—FPENIIKHN "HiERXE " TRENEE, MRER
ENHET—1, RE—THRE, HikE.

11.2.2. =4l
11.2.2.1. RERER

BRIPIAEXT —MRBRIER, BER floats B, AMBAXNMEEREARNHENS
AW T HIIA3RE inta:

tgl=> select 2 ~ 3 AS "Exp";
Exp

8
(1 row)

F RN MEELEMEE R, BRENT

tgl=> select float8(2) " float8(3) AS "Exp";
Exp

8
(1 row)

7

tgl=> select 2.0 ~ 3.0 AS "Exp";
Exp

8
(1 row)

i

REXHEANAERN, BEARNTERREOIRECRMR KR %,
XINEEAREE, BRI RARNERIIEEE.

11.2.2.2. FFRFBREE

KXFHREERATARFFRRE, ATLESHRNYT REE,
AEERENFHER SO RENRERHRELE,

— M BHRIEEXE:

tgl=> SELECT text 'abc' || 'def' AS "Text and Unknown";
Text and Unknown

abcdef
(1 row)

AEZXMBERT, BIRSEEREFE— TRESHEIERR textNBIFERF, BATFE,
EMSREE - NSHNUBREN text LB,

RIEEXE LR SHE:
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tgl=> SELECT 'abc' || 'def' AS "Unspecified";
Unspecified

abcdef

(1 row)

XMBERTEEXTEABNEENBETR, BABTHFEEIEERE,
FREBNS[TRABRIERER, RUMBRENHFESHER string £EB, EAXNEN
3 string BY"EESEE" text,

RD%FHF‘IEXT—A%*E:##J BEXT "|" RIEFFRESEIE,
NEERSABRERENY, #TRLNSERERN L HRIERE
%%&Eﬁﬁﬁﬂﬁﬂ—/\o

11.2.2.3. M€

BMIFRRT —TEBNER, R LMFTIREFINBLEN, Postgres BIHRERFER
hRE—THRER, BERBRRFH. MREE—MEEMOMESL, Postgres 2R
RS IR BRI T,

tgl=> select (4.3 !);
?column?

LR, ZRBIHELIRNER, BAEN EEEHNMNFRIREEXH, FiT,
HEFENABAEREHNE, MEMEIERFNTIAR, MRAFIEERFREEIME,
Postgres aRE R,

11.3. H#K

BRECKRIE
1. f£ pg_proc R4BRPHUERHHITE.
2. IHHETE,
a. SIHFEREBSH M EERN R,

b. WMRIFRPRE—NREY, WALBRFIZRREMERE,
RBERRERFIRREHRE.

C. BRUSANERKSHIRLY, WRREEXALENEHREHHAT—F,
IZEI% —MRIE, KEORFIRREMERE.

d. WMEEBMASHI"unknown", IBEAFMRIESEAELHA  boolean. numeric,
string. geometric FAFBEX. NREFIRE, FEBFPEXNEEZS T,
ke, AASEESEARMITEENRTERINER, MRRAE—1ER,

I B R TR ST A "unknown "8I,
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e. EFXVBEHIEKSAS E—FPENIIRHN "HiEkXE " TENRE, MRER
ENRST—1, RE—TRRE, HikiE.

11.3.1. ;=4

11.3.1.1. M5RREE
pg_proc BRPAEXT — I MTRL, ALTENZHENE int2 SEERA intd:

tgl=> select intdfac(int2 '4"');
int4fac

FELRR LT TR A

tgl=> select int4fac(intd (int2 '4'"));
int4fac

11.3.1.2. FERE
pg_proc PEBETE substr B, BERE—NMEZHNSE, EBR text M int4,
MEAREELRENFZREEERA, ZXESHESHE—IRIERESEE T

tgl=> select substr('1234', 3);
substr

34
(1 row)

MRZFHBRBEPEN varchar KB (FIMERE—KREMBXMER) , VTSRS
B CRHEIAN text:

tgl=> select substr(varchar '1234', 3);
substr

34
(1 row)

ERENTER R

tgl=> select substr (text(varchar '1234'), 3);
substr

i

EirssthE—EE AR MUK char, varchar fl text LR ZEHXER, EX
MiFh, substr B varchar ZRFEAHE, MARBAEXNERIER,

mB, WMRA intd FHZEEY, BIRSZELEERN text:
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tgl=> select substr (1234, 3);
substr

34
(1 row)

SERRAITA

tgl=> select substr(text(1234), 3);
substr

34
(1 row)

11.4. EiFBHxr

BirK{E
1. RERSTSBERERBRLE.
2. PDENSRAEREIAEZEFEEABREE,
3. NMRBWHEELEE (HUNEBETEKEDN char 5 varchar) , UEXIH—NE5HR
B&. BEERISHNRTBERS, F— 1 SHI2ERE, FZ/1 2 integer KE,
11.4.1. ;=5

11.4.1.1. varchar Ff§
SHFHEBEA varchar (4) BWEFRYI, TERNESHERBIREK/NER:

tgl=> CREATE TABLE vv (v varchar (4)):;
CREATE

tgl=> INSERT INTO vv SELECT 'abc' || 'def';
INSERT 392905 1

tgl=> select * from vv;

v

abcd
(1 row)

11.5. UNION Zif

UNION £MBLEARE, SRAIETaEREM AR AR RGN B —ERE,
UNION 3K{&
1. RERAERNEBEST—H,

2. ERBE UNION FaMNBNEREFIRENSE— SELECT FaOIBEIRIIEERIZE
B,

11.5.1. ;=%
11.5.1.1. RESIEEMNSHEER

tgl=> SELECT text 'a' AS "Text" UNION SELECT 'b';
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Text

a
b
(2 rows)

11.5.1.2. {§ 5 UNION

tgl=> SELECT 1.2 AS Float8 UNION SELECT 1;
Float8

1.2
(2 rows)

11.5.1.3. ¥ 5 UNION
union BYZEBIMIREIITAS union hE—N/ TRk FEI AR :

tgl=> SELECT 1 AS "All integers"
tgl-> UNION SELECT '2.2'::float4
tgl-> UNION SELECT 3.3;

All integers

(3 rows)

A—MERRRBENPIER"RE"RKE, EHTENRFERTHYPNEIERRAK,
XEMIH, RAIEERA (into) RESER"RE"ER:

tgl=> CREATE TABLE ff (f float):;

CREATE

tgl=> INSERT INTO ff

tgl-> SELECT 1

tgl-> UNION SELECT '2.2'::float4

tgl-> UNION SELECT 3.3;

INSERT 0 3

tgl=> SELECT f AS "Floating point" from ff;
Floating point

2.20000004768372
3.3
(3 rows)
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Herouth Maoz

3

A H Herouth Maoz' 185

wmEE

AXRVEREMEIIER L, BN TERXNMNIZEAEZ: "PRIMARY KEY #1 UNIQUE
HREHAXH? ",

Subject: Re: [QUESTIONS] PRIMARY KEY | UNIQUE

THREBFAXH:

PRIMARY KEY (fields, ...) jﬁ]
UNIQUE (fields,...)

- X2—1RIRE?
- g PRIMARY KEY BZEW—8), R4
ReBB—fhZn UNIQUE pogE?

FREATIHABETHNZR (HFREAST) . Aill, WWR— T ARHSRESHE.

B4 UNIQUE FRABSSITIMRIREX, ERBE—TREBEMAR, #MF: HBE Lk
BES, BTMESH— T HE—NESIKHR, XTRESHEER. ITMREXRPEA.

A, HONAREREMESE—TE—NSER,
AA? IEREERESHAAERFE. MRREBWNEN "Life Science"M&ES, MR
MEFNEIRIC A 24433 AR A BIRFEED, MARICH 29882 MIATNARE.

R, AFPEZAMRERES, AURNELBEEPHRESREHE—N. B,
HIEEDSEEHMREBEIES SRS collections RXBK——AFESIEREN.

o, RERH—N, EAB/NLIRLEAREXES! Hid,
MREAREILESHEIRM " "Life Science"BA"Biology", ENARE—IMES, RARBMN
AEAME. AEZWRFEFFHE—, KPR,

ESYliK

- FiE:
« BFRRTHEMLEITHIXEL,
- Rolge (HEM) FH,
« REARIF NULL,

- fE—FR (A7) :
- AERETHNS —MRE,
- AERBE—MITLUERN.
- TJLARR NULL,

1herouth@oumail.openu.ac.il
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herouth@oumail.openu.ac.il
herouth@oumail.openu.ac.il

ZR5| M5

B4, At4AtsE SQL IBETRBEENENXIFE—R? RYUNEMR, RSIR5IMEXD,
SQL AEXZH, REXFIEEDHIEZEMXR, Postgres WL FIER—FS|, EFET

Et, RE]LMRERPIINESASE D —TER, AEREXLES EFHFRERS.
R5|RAZSM RDBMS [EREMN—MIH EHNHEFER, BNRILERNEBRITSEM
=i, AL RDBMS TJRESRHESIMNIERE, BINERREEEED. ENSE—FRERNG
<, fan

CREATE MEMSTORE ON <table> COLUMNS <cols>
(ZAR—RLFEFENDS, RR—MIF) .

EX L, AFUZERIE—NFRASH, SQL MEPREEMAMHSHIEIERS], B
ARBIRERMESLINFARESK!

FRLA, SIRIREA— 1 ElE—NFRASHENEEIR,
RELRAADIEEEATRE—-BEREPBMEABRRMT T EURRBILERENS
2, #SKRETIREI RDBMS N ERHMNFR—-EILERS. FEMH MEMSTORE 5<%,
®2— IS8R RDBMS, ELRFEFRETRERESKENAEEN, ERANBHERT
BIEES...... (ENERPES) ,
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i

XERRERE—TEXFHATHANES., EAERB? - thomas 1998-01-12

PostgresSBIFELAIHIBMEX N EKF TN SHEA,
SR EARX R G R EXERNEAE, ATIREEIINARE,
BAESIR— S EERERHARZE,

CREATE TABLE SAL EMP (

name text,
pay by quarter int4[],
schedule text[][]

) ;

TENEEEIE—NEA SAL_EMP 9%, HbF— text ZR&FH (name) . —
intd  B—##HAE (pay_by_quarter, BIRRIWNFEFHK) UIKR— text BITHHA
(schedule, R RATIHMAMK) . WERK(E—L INSERTS; FE, @EEEMEY, FA
BEREFESEEXRHAESHR. MRIRTHE C, XREVIBAELINEE,

INSERT INTO SAL EMP
VALUES ('Bill',
'{10000, 10000, 10000, 10000}",
'"{{"meeting"”, "lunch"}, {}}");

INSERT INTO SAL EMP
VALUES ('Carol',
'{20000, 25000, 25000, 25000}"',
'{{"talk", "consult"}, {"meeting"}}');

ZINER T, Postgres X#4E{ER "one-based" (AN 1 FHB) NHESAE-—-HHIER,
—NE n DNTENHAMN array[1] FE, YL array[n] &%, WE, FEATTLAE SAL
EMP _LiafT—L&EE, %, BNBERIMIT—RGRHAN— PR, TANETEELRE
SEFAKRETUNETHBSE:

SELECT name
FROM SAL EMP
WHERE SAL EMP.pay by quarter[l] <>
SAL EMP.pay by quarter[2];

+-—————- +
| name \
+-—————- +
|Carol |
+-—————- +

BRTEWNRRAERINE=FEHK:

SELECT SAL EMP.pay by quarter[3] FROM SAL EMP;

[10000
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HMNE T LAAEHANERT RS FHE, TENERIRR Bill BHLIATRREOE—IN,

SELECT SAL EMP.schedule([1:2][1:1]
FROM SAL_EMP

WHERE SAL EMP.name = 'Bill';
o +
| schedule
o +
| {{"meeting"}, {""}}
o +
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HAVKEIERNE, capitals XBEZINER, SiIRENERHTH, BAM, capitals ENH
i H cities,

CREATE TABLE cities (

name text,
population float,
altitude int -- (in ft)

)7

CREATE TABLE capitals (
state char?
) INHERITS (cities):;

EXMIERT, capitals BI—1MZHIMERZE cities HEEFBEREM (name. population
M altitude) . B  name  MIZEER  text, XE  Postgres HTFETK
ASCll ZFFEHFREELER, B population BIHEBEZIE  float, X2  Postgres
BFIEEZRHNRERE, NEFE—1TSMHEY  state, RREMENMN, &
Postgres o, —NRILUNENHSPEMESE, MEABETUARS|IB—PNENAET
B, woIASIA— 1 EREMBERERERL,

i

BABRREF LER—IMEAERE,

g0, TENEWEHAEMA TSR 500 ZRRELA LR :

SELECT name, altitude
FROM cities
WHERE altitude > 500;

et et +
| name | altitude |
et et +
|Las Vegas | 2174 \
et et +
|[Mariposa | 1953 \
et et +

B—HE, BRUAEMTER 500 ZRLNET (BEMNERF) 2R, EHZ:

SELECT c.name, c.altitude
FROM cities* c
WHERE c.altitude > 500;

BiRME :

o o +
| name | altitude |
o o +
|Las Vegas | 2174 |
o o +
|IMariposa | 1953 |
o o +
|[Madison | 845 |
o o +
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2R

X cities FEM "*" RREWMNFE cities URKEEXRPLLTF cities Z THIFFEZE LT,
EABELITIeENFS S —— select. update ] delete——#PFFiXFD “*" ik, Hftt
WmeW alter LEMWLL,
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FE
AEXNTRAMEEEESHNENNE., BRIEEEN—DEIR, - thomas

1998-01-12

Postgres EifiEE & SQL3 HI— &K, BEWTSY E, fIMNtIi BHERBERR, %K. K
HAFERMN, XEZNRIRET Postgres &EifJiES PostQuel SEKAMEM, ATHLALN
fal{E A Postgres SQL TR AVRIE, AFMRBILRT IS SQLAINER, HEIETERM
SQL ##2, XF SQL EBFZEE, #lan, tIEFEUNnderstanding the New SQLZA Guide
to the SQL Standard, #RIEREE Postgres BIFLEAFMHAREBE T ANSI FRfE,

15.1. ¥E&

Postgres BHIEFREEZEZE (class) , ERNERLHIN— " HRES., B LHHLEEE—
HAHBEME, MENEMHHERFENER, LI,
BPLABE—NEBNRETE—HKRANRIMAF (0ID) , HF SQL iEXEREN
Bk, BATBIBARIER (table) M (class) BE#fEA. FHE, SQL  #47 (row) #EL
# (instance) , M SQL 8% (column) FEREM (attribute) . WBTFTAR, RHAR
HUEE, MHASED postmaster HEE BN —HBHIEEMH — N REHIL S,

15.2. BIE#E

fREI LB EX B AR FIE R R RE LB KOIZ— DK

CREATE TABLE weather (

city varchar (80),

temp lo int, -- low temperature
temp hi int, -- high temperature
prcp real, -- precipitation
date date

)7
FEXEFENNEAGEN, MRAFFEEHRX/NS RGN, Postgres f&1F SQLI2 B4
RARAF (BEXE|ISEENIMRRF) 88 XNEREURTE. FIRFE.

Postgres SQL X#H@HEH) SOQL ZEA int, float. real., smallint. char (N).
varchar (N). date. time. timestamp, REMBAERN—AFEZTHL@TER,
EHSEZ, Postgres TIL\AEEHENAFBEXIUELEXRES, El, ERELRZEIE
EXBEE, BRIEAZF  SQLI2  tREDHRHRBRANE. EIBAIALE, Postgres  HY
create MLBARREBAXRZZATORRMANGSZE—H, BEERNILMSER, £
BE—EXRZERYT BRERNEML.

15.3. HSCHIEFESS

insert BOAFREEDETLA:

INSERT INTO weather
VALUES ('San Francisco', 46, 50, 0.25, '11/27/1994")

fRIEDJLMER copy SLMFE (ASCHI) XHXRTREHE. XEFER, RAKEFELE
TRERFESEREZA (HEH) Birk, Hu:

COPY INTO weather FROM '/home/user/weather.txt'
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USING DELIMITERS '|';

HpEX AN EZ AN ERRSS[IERTTNIE, MAMUREEFiE,

15.4. &=

weather EHUPIBEENXREFNRTYEHREL, X@EIT SQL B select
BAIRH, ZEOAAERIE FIHEBREONEHENES) MRERYE (I5EREIRMEH
) . BN, ERZE weather BIEFETT, 8

SELECT * FROM WEATHER;

W

o - - +————— F———— +
lcity | temp lo | temp hi | prcp | date
o +-————- . R F———— +
|San Francisco | 46 | 50 | 0.25 | 11-27-1994 |
o - - +————— F———— +
|San Francisco | 43 | 57 | O | 11-29-1994 |
o - - +————— F———— +
| Hayward | 37 | 54 | | 11-29-1994 |
o - - +————— F———— +

REJLAEIRFFIRPIEEERRXN. Hn:
SELECT city, (temp hi+temp lo)/2 AS temp avg, date FROM weather;
ER/REER (and. or Ml not) A FEAERNRESMGF. HlM,

SELECT * FROM weather
WHERE city = 'San Francisco'
AND prcp > 0.0;

- - - +-———— o +
lcity | temp lo | temp hi | prcp | date

- +-———= . PR o +
|San Francisco | 46 | 50 | 0.25 | 11-27-1994 |
- - - +-———— o +

EEZERPANZ, ROLUEE select NERHFIRFRE, sEXRESLA,

SELECT DISTINCT city
FROM weather
ORDER BY city;

15.5. EE[0) SELECT &if]

E1a] select E1EEB O] AR E E [ E] —P#TZE
SELECT * INTO TABLE temp FROM weather;

ﬁmﬁi_/l\ﬁ%'&tﬂ'\] create ﬁé‘z\, Tfif"?'\ select into ﬁ%ﬂ’ﬂiﬁ%ﬁﬂ%dﬂ?‘aiﬂ’\]}%ﬁ%ﬂ?‘e
BIGIEHZE temp, SR, BEBRMNTUNXNE RENITEDT T XS E M EHRITHERE,

15.6. E 2B HEE

FEmALE, BNOEF—XRRBFE—PE, EFTU—RIHESPE,
FEUEMHTNFEE—NE, EHZENSPLAIERLE,
—RLEE— P RARENS LN ERRAEREE, FIU,

63



il

Ta

RIERNFERLFAELCTEMIERBEEBERNNER. Lhirt, RMNBELED EMP LF)
8 temp_lo 1 temp_hi BMSEREEM EMP 48 temp_lo # temp_hi B#THIR,

XAR— SR, SRNEETRENERRISRNT,

BRXYAEFEARTLN,

HMNTLAUATEEHEX—R:

SELECT Wl.city, Wl.temp lo, Wl.temp hi,
W2.city, W2.temp lo, W2.temp hi
FROM weather W1, weather W2
WHERE Wl.temp lo < W2.temp lo
AND Wl.temp hi > W2.temp hi;

o - - o - +————-
-————+
lcity | temp lo | temp hi | city | temp lo |
temp hi |
o - - o - +————-
-————+
|San Francisco | 43 | 57 | San Francisco | 46 | 50

\
o - - o - +————-
-————+
|San Francisco | 37 | 54 | San Francisco | 46 | 50

\
o - - o - +————-
-————+

TR

XEZEIEN R RERGERATHAPEENZSENERRRVREXNEERIER.,
NFHERRI\PIEESHERNENIBLH, Postgres HEIHREIERIIERDIEED
{8, Postgres SQL AALEZXRPTHESER FEMEN, XEKE Postgres &
HNeEEHERERINRE R, HH/REBEXXH "or" EENELELEXMER, B
ERIEEEFS, BIER select distinct &),

EARFID, W1 1 W2 #22% weather — M ELFIBARKIE (surrogate) , ZHEHBUBIZEHIFR
ELfl, (BASHEBIEEZRANAERN, W1 1 W2 B#HRAIEETE, ) SHATUERFE
BHENRZMRE,

15.7. B

fREILAER update SR EHMMA LA, RIRIRAIM 11 B 28 BEFEEREZHHKES 2
E, A EREE:

UPDATE weather
SET temp hi = temp hi - 2, temp lo = temp lo - 2
WHERE date > '11/28/1994"';

15.8. fifg

BRER delete G HAT:
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DELETE FROM weather WHERE city = 'Hayward';

FrERT Hayward RSICREHEMBR, MM TEANEBRE /D

DELETE FROM classname;

AHRERME, delete REEMMRAEXNAELA, EHET, RRENTIREERNAR
SERMIA,

15.9. ERAR SR

S5XRZHEHMEMIES —#, PostgreSQL  TIFBEKE., HET Postgres BEREH
STME—LRE, BEKR, BRABIE  count. sum, avg (FiIE) . max (RKEH)
M nmin (RAME) TR (E—HLH L) RS, BERELIETHNERIIEZRS, ™
ABEEELIERESRYE (where 76)) &, M0,

SELECT max (temp lo) FROM weather;

RAVFE,

SELECT city FROM weather WHERE temp lo = max(temp lo);

WARTT, A, EMELNER, EWTMKEUXETPNER, XEFRTFES:

SELECT city FROM weather WHERE temp lo = (SELECT max (temp lo) FROM
weather) ;

RAEWETI AT group by F4]:

SELECT city, max(temp lo)
FROM weather
GROUP BY city;
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£ 16 E HE1FME

ATBiEFRS, FAQ hE—EHXER, BAREN? - thomas 1998-01-11

66



$E 17 E psql

AUFENREBHN psql FHIVEERMK, WDERE!

R’

EBRERNAUTH, HRE/BUHIREIRN PAGER KR E,

17.1. pRBIRE

3

£ 8 Brett McCormick 1998-04-04 fEBR{ESIZE FHIXES,

EZIN psql WHNARITH, BREFIBVHIREIRE PAGER RIRLE, HERLALIRE
BEAREE, HR, ROAEBNERZBISTRLRE,

£ csh/tcsh gy E At Cshell 4o:

unsetenv PAGER

M7E sh/bash s{E M Bourne shell 4

unset PAGER
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% 18 & pgaccess

ALERFES., RESRE!
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Z19=ZSQLHS

XEZ Postgres FiXZ 89 SQL s LB EER,
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SQL &<

ABORT

ABORT — B [F HEIES

AN

ABORT
A
%0
a
ABORT
BN EEE B A

NOTICE: UserAbortTransactionBlock and not in in-progress state ABORT
HANRBEERTHNESES T,
o= o,
P

ABORTEIBHHAI B S HEZES MBI EEHMRES.
XEHLMITAESQLI2EHLROLLBACK T2 E, HFEENHFALER.

pEd -
fEACOMMITIBAI RN L LE—1NES,
N
A%
--To abort all changes

ABORT WORK;
R

SQL92

XEHSE—NMEHLEREMEEHPostgres ¥ B, ROLLBACKEEMEISQLI2 H4,
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A

SQL

sp
A

ALTER TABLE

ALTER TABLE — (B EBM

AN

ALTER TABLE table

[ * ] ADD [ COLUMN ] column type
ALTER TABLE table

[ * ] RENAME [ COLUMN ] column TO newcolumn
ALTER TABLE table

RENAME TO newtable

Inputs
table
EEUNINEENEIR.
column
IIEI SR,
type
HFIBIEE,
newcolumn
HEFIHFTER.
newtable
AT HETR
Outputs
— ALTER
SN EEHEmEEMNEE,
— NEW
NG EIRESER.
- ERROR
EHFI RO AEHREMEE.
Description

ALTER TABLE BEX—1MUBERNENX. 7 RHERFEEXEFRFS CREATE TABLE
$#8E, RENAME FEEXEHIINZRMAEXZZMETIEINEDTEIE. Bk, Z®
SWITHE, THINEFERAIZEERF KN,
EFRERNERS, ROAIBEIZE.

Notes

X#F COLUMN R21EE, tJAEEE.,
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"I BEXRBZEERZBOMEBTFZERURBEBRRPNTETHREE.
PostgreSQL AAFfEMP B X FHEANESER.

BXERSHHH—SE, 1550 CREATE TABLE,

Usage
ERMNZEE A VARCHAR HI5IZIE D
ALTER TABLE distributors ADD COLUMN address VARCHAR(30) ;
EEHE— G
ALTER TABLE distributors RENAME COLUMN address TO city;
EEHE— M NENE:

ALTER TABLE distributors RENAME TO suppliers;
Compatibility
SQL92

ALTER TABLE/RENAME & Postgres BIiEET E.

SQL92 A ALTER TABLE iBAIME T —L Postgres idf AN B ZHFHIMINEE

ALTER TABLE table ALTER [ COLUMN ] column
SET DEFAULT default

ALTER TABLE table ALTER [ COLUMN ] column
ADD [ CONSTRAINT constraint ] table-constraint

EREENRNMERARBARPZIINEX . BNENRARFORIEEL CREATE
TABLE, MIRFNEFAEFE, ERWMENER, MRZI LEBEANR,
EMEEISHARNM/R AND XRRE.

B8, EANBIREFMNBNAR, DAEZHENRIZE:

CREATE TABLE temp AS SELECT * FROM distributors;
DROP TABLE distributors;
CREATE TABLE distributors (

did DECIMAL (3) DEFAULT 1,
name VARCHAR (40) NOT NULL,
city VARCHAR (30)

);
INSERT INTO distributors SELECT * FROM temp;
DROP TABLE temp;

ALTER TABLE table
DROP DEFAULT default
ALTER TABLE table
DROP CONSTRAINT constraint { RESTRICT | CASCADE }

NERHEXPHEPRE default FEERBIAMESMH constraint EERMN, MREET
RESTRICT, RARBKRMARNARA GEMIHE, WRIEET CASCADE, {EAKRHT%
HRNYR B SBMIER,

B, EBRAEY LNNMESAR, DAERHEMRMZE:
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CREATE TABLE temp AS SELECT * FROM distributors;
DROP TABLE distributors;

CREATE TABLE distributors AS SELECT * FROM temp;
DROP TABLE temp;

ALTER TABLE table
DROP [ COLUMN ] column { RESTRICT | CASCADE }

NEPER—MNI, MRIBET RESTRICT, REZBEREXTREITIA B

7T CASCADE, BB T ZINRESFEMR,
Hal, EBR— I NEY, WRAEERHERESRZE:

CREATE TABLE temp AS SELECT did, city FROM distributors;
DROP TABLE distributors;
CREATE TABLE distributors (
did DECIMAL (3) DEFAULT 1,
name VARCHAR (40) NOT NULL,
);
INSERT INTO distributors SELECT * FROM temp;
DROP TABLE temp;

PIES
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ALTER USER

AN

B

Thi

;1P

==y

ALTER USER — B BFKFEE

ALTER USER username

WITH PASSWORD password ]
CREATEDB | NOCREATEDB ]
CREATEUSER | NOCREATEUSER ]
IN GROUP groupname [, ...] 1
VALID UNTIL 'abstime' ]

— = — — —

BFFONFEAMLS L CREATE USER,
username
EBFNHFMAERNAFH Postgres IKF &,
password
kS EERBFED,
groupname
EAN RS ORI E L E =L 7
abstime

ZRAPRRERRLIENBE (LURO]EREE)

— ALTER USER
BYANEREIRER.
— ERROR: alterUser: user "username" does not exist

MREENAPAFE, WRELERER,

ALTER USER FAFEXFF Postgres kP HIEM ., 58, TAET alter user EQE XA
F#"usesysid", B, 2B Postgres AP ZEEXS "pg_shadow" BB EFE AN R HI B
FAgeEXAFOS,

WMREWT alter user FAIMNEAF4, "pg_shadow" RPHENIERFAZE,

ALTER USER iBG2— Postgres i85 E.

EQELMERA-KF, &1 CREATE/DROP USER,
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EHEMA (v6.4) B, IN GROUP FASEMBITEARFTEIER, HTHEXIUN, BT
{2 pg_group X%,

A&
BRAPOS

ALTER USER davide WITH PASSWORD hu8jmn3;

EXAPNERARAEH

ALTER USER manuel VALID UNTIL 'Jan 31 2030';

EXRAFPNEREIRBE, SEMEISHMNE 1998 £ 5 B 4 HIESF. AL UTC BE—/N\EY
BB X HA

ALTER USER chris VALID UNTIL 'May 4 12:00:00 1998 +1';

¥R P eI E b P A EE R AL

ALTER USER miriam CREATEUSER CREATEDB;

E—TAFPBABTE

ALTER USER miriam IN GROUP sales, payroll;

R

SQL92

SQL92 43&H{ ALTER USER &6, ZAREIEBFPHIE N BLAXLH,
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BEGIN WORK

AN

PN

i tH

3%

pE

A%

SQL92

BEGIN WORK — FFI4—1E%

BEGIN [ WORK | TRANSACTION ]

%

- BEGIN
XER—IMNESELR,
— NOTICE: BeginTransactionBlock and not in default state

BREREEF—NEFEHITH, SRESAZZN,

BEGIN HFEBE—1THFES, Postgres HBFRIECHENTFREHANTHNES 0] HITHE,
Postgres {FHAMMERPIRTMIX—ES. WREFZWIER, Postgres BHRELARBEEMN
B, BEA— 1 RA%R. SZEEHREN ACID (RFHE. —3M. REM. HAK) B
4,

X#=F TRANSACTION 22 WORK BI— MR, MPNXBZEHANIEE.
XTFEESTYEXRNH—FSER, 15581 Lock &4,

{£F COMMIT & ROLLBACK 4&IF—1NE%K,

Fia— T RPES:

BEGIN WORK;

BEGIN & Postgres 559 E.

SQL92 $&BHEXA BEGIN WORK #®%; EXNABEERIA, A COMMIT =
ROLLBACK &G4 1k,
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CLOSE

CLOSE — XH—"NilEtn

AN

CLOSE cursor

PN

cursor

EXARFTF R E R,

1k

- CLOSE
EARBL TN X A BHR B 8YH R
portal "cursor" not found

— NOTICE PerformPortalClose:
MR cursor REREFHHAECEH X, MSLEXFESE,

o= o,
4
CLOSERM S — MTHEFRE XN EIR, TEfRXA)GE,
FAUBNENTEAERRE, YABRERFEN, RFELA,

MESLH COMMIT B ROLLBACK & IHH, 8 MTANRESSERA XA,

==}
Postgres B E R OPEN ifARIES]; HARERS BB M AFT . 15{ER DECLARE iBA)FE

BRI AR ..

NS
Hi&
XA AR liahona:
CLOSE liahona;

REM

SQL92

CLOSE 5 SQL92 =eFHA,
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A

sp
A

SQL

CLUSTER

AN

PN

Hith

1P

i

CLUSTER — /3R HE M R FEEIN

CLUSTER indexname ON table

indexname

— M ER3INER,

table

—MRBBIR.

- CLUSTER

RIEEMINTTH.

- ERROR: relation <tablerelation number> inherits "invoice"

—» ERROR: Relation x does not exist!

CLUSTER}S/R Postgresiff\thEF indexnamefriEEMZERS|, X classname FrigEHIZE
WITRE., ZRSIDABEENIE classname

S—MERREN, ERETRSIGEREMENENERF, REZHSHN, BROIER,
BEERREN, REBRASKREE, RRASZXILHLANERINTARTRE.
MRFE, tJLIBEBRAHZNSKFNERRE,

RELIR LR RSIMFEHE —NMaEr RS, AEHREERNEIR, FHit,
HATRENSEKRE GRANT R EAMMES],

MRRERTENIFRENT, BEEERINLFRREHAZE,
ENRFMETFHEMSIEEEHORELHE, FEE 1 RIECNBEE—E, £H
CLUSTERS ™ KIF4t

CLUSTERBH NS — MG RERRSIN—PRDIE Z1T8,
WRMBM—TRDPBERENRSEEE, HE—NESTRENENRS|E, CLUSTER
SEXY, AA—BRSHRAHE—TEERAERHER,
FrEEMRENTRIUERELSER—MER L, XEMHE THRNEHMRT EE,

ERMEEMIENAX, $—M2FA CLUSTERHS, BEARRIEENZIINIRERRERE
R, EAERLEXOJEERE, AATRRESIIRFENEDREE, MEHERETFH,
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A&

SZTHMBHhERINRE L, S8 a—THERR— AR, PostgresHETRE,
BRENKEBIRAHES,

AR ESIENTTEZER

SELECT ... INTO TABLE temp FROM ... ORDER BY ...

X7t ORDER BY th{&f PostgresiIHEFFALABRILELRS|, W TFEFFIECERSBS, ABIR
MERIRZE, {£A ALTER TABLE/RENAMEE tempX B HIBEIR, HEREAXRS|, H—HIT
FRE OID AR, W/, CLUSTERMIZESRIR, RAEHBEXBAELER, HEFEH
HERNEHNES,

ETFH salary B4R #% employees X &

CLUSTER emp_ind ON emp

A

SQL92

SQL92 8B CLUSTERIE,
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COMMIT

COMMIT — 2R HFTES

AN

COMMIT [ WORK | TRANSACTION ]

A
I
i th
- END
ESHNRRFREER,
- NOTICE EndTransactionBlock and not inprogress/abort state
MRYENRBEEHTHES,
1P

COMMITIRRHAIES ., ZEFSMNMEEXNENEMSETL, AENMRLKERR,
HRERIEEFAM.

ER
%48 WORK ] TRANSACTION RE21£5, all&HE,
£/ ROLLBACK IFAPIE—PES,

A%
B ER AR

COMMIT WORK;

R

SQL92
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COPY

COPY — EX MR Z B S HI4RE

AN

COPY [ BINARY ] table [ WITH OIDS ]
FROM { 'filename' | stdin }
[ USING DELIMITERS 'delimiter' ]
COPY [ BINARY ] table [ WITH OIDS ]
TO { 'filename' | stdout }
[ USING DELIMITERS 'delimiter' ]

A

BINARY
FREERAETH, BHAFERIRU N RMAR AR FHEILR,

table
— NIERNER.

WITH OIDS
AE—FTEHINEE—S id (0D) ,

filename

T\ B H SRRV 4B XS Unix 8125,

stdin
BEERMARBEBH L,
stdout

EERHEEERL,
delimiter
PRBARBHFRNFH.
Bt
- COPY
SHIRLINTEM .
~ ERROR: error message
SFIRERER P FTRERE LM
i1
COPY fE Postgres MR Unix X4 Z BB EIE.

copy &7~ Postgres FinBEZIZBMEANXMH, ZXMHBAN EIREZIN, BEEMOAMN
B BERRE. MRIEET stdin H stdout, HBEIFFHAIKMREERK.
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pad. -

BINARY X#EFZFHIFBEHIBIUZHEFINEM AR AERFMHE /1L, EEBHNEF TS
Bk, BEEACUBE, BERNNXGEXR, REX—EAXRSERBTHIELRE,
INBRT, XAEFERHIERS ("\t") EADRR. oI BAXEFEIE USING
DELIMITERS £ BRAYXAEMAHMBENFER ., BIEFEPERFRESBHANFZREHSIA,

RN EEM copy EEAMEARIAE select iFRAR, HXIEH copy BMAENERE
insert 3 update FEINIR, XFF# copy EENHBEANNE A, BiREFEEZHE Unix
R,

XHPEIE USING DELIMITERS #EE—MNBFIZAAENRHNBENZE, MRENEH
FREDISETSVEH, RERE—NFH,

B
AE copy 5 psql #5€ \copy B&.

XHET
XAAEN

= copy TO AH BINARY IEIRfERRS, E£MBIXHPE—T (L)) 5—17, & (BlE)
HARFHDE. RANDREFIEASE—TIRBEFHF ("\") .
BHEASEHSERMERE XN REERNFRE,
RENHERMEAN L ERRB LT, XRH cory BBLIE,

FLOIH LM A

<attrl><separator><attr2><separator>...<separator><attrn><newline>

WERIEET WITH OIDS, oid MIETHFFL,

MR copy EMUAXRINREREMARMY, TREERERR—TLAE— TR
("\") M—MER ("") BRE—MRITH. X0, MR cory MREBAIZER, SR
F—TR#M%E ("\") A—Mas (") BER—MRITHA,

ERA—1T LR SRV =1NFH. AT,
MRAEHDXMFARI MG EREX ZANBEEIER EOF, copy WBE&IL (HEEHKASHE
1)

RE&EFHEEEMBARI N, NULL BHEELR “\N" . FERMLFFEL AR DELZN
R#Z ("\\") . FEFRFRRIA—DRIBMLM—DHIRF,
FEHBTHRTA—PRBLM—MUITR, ENHAZH Postgres EMBIAEIRL, IR
FEERMLFH ("\") BRARRMZ ("\\") DBRFREBMNH.

—HHE

£ copy BINARY HIERT, XHHEINNFH XML, WRLEHAF, copy
BINARY (R RIZMERBRIXHERE. &N, LHXMEENLHERFEZR, XXHPHy
HARBIREH B,

X EPLAELNT, FEOATRERELEL., TERPERFSHUEDEERA
uint32,

F£19.1. “HHSHXHNRE
| AL |
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uint32 | FTANKE
NFEN A
uint32 THHIENESKE
uint32 oid (MRI;EE)
uint32 =RMENEE
[uint32,...,uint32] BHEHS (MO0 )
- <tuple data>

ISR RIS FF

A%

R B

ESun-3 k£, 2FHEHEAFHLRANTT, FEEANEMRNF AR, FHBEMR
BEPBRENT, EASHEMSRZL, FEXT 1 ZHHNEMEREFHLRNT, TR
KEMIEEZEMNKE, HARRHATREENELR.

TEHNFE-—REFINERL, EREE (") FAFRARR:

COPY country TO stdout USING DELIMITERS '|[';

EEHEN— Unix XHFEHIFE "country":

COPY country FROM '/usrl/proj/bray/sql/country data';

THE—RESGM stdin EHERPHNEETE (FUKRE—TELILFS) :

AF AFGHANISTAN
AL ALBANIA

Dz ALGERIA

ZM ZAMBIA

ZW ZIMBABWE

\.

HERIBEIEE—S Linux/i586 Al LA #HEIEXBEL ., HUIELT Unix TR od -c IEE
BR, ZRE=NFER; F—1 R char(2), BIMR text. IATHNEENFRIARST
B, 8 char (2) ZRUNOBAZEZDERIINET, text FRAIBBENKE:

355 N0 \O \O 027 \NO \NO \NO 001 \NO \NO \O 002 \O \O \O

006 \NO \O \O A F N0 \O 017 \O \O \O A F G H
A N I S T A N 023 N0 \O \O 001 \O \O \O 002
\0O \0O \O0 006 \NO \O \O A L \NO \NO \v \0O \O \O A
L B A N I A 023 \NO \O \O 001 \NO \O \O 002 \O
\0O \O0O 006 \NO \O \O D Z \NO \NO \v \O \O \O A L
G E R I A

.. \n \0 \O \O 7 A M B I A 024 \O
\O \0 001 \NO \NO \O 002 \NO \NO \O 006 \O \O \O 4 W
N0 \NO \f \O \O \O 7 I M B A B W E

COPY EE—MEIRAMEIHRE, XX copy FROM ALEXHOE, {BfE copy TO b EMR*E
RERSHEINEN, KMPIEFIZENHE vacuuM Eif)iEE,
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BT+  Postgres RFRixHNISFIIEERBESHFNIEERAR, EHEXHE  "foo
"(AERMEBEER) tTREXRENAFTRBIMMER, EXHBERT, foo REASENM
£ $PGDATA/foo B, —RME, IBEEEH NI R{EREIHRS /B LALETE

BEE,
FA{E cory BB MM T IR ERS Sl LT BERE, HARERMEE FaM
BXHRFE L.

SEMAN—ENRES—aNERN TCP/IP EEHEE T B XXM, BB NGIRIE
TEI AR AP RHLER.

R

SQL92

£ SQL92 ¢3&F copy 1B,
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CREATE AGGREGATE

CREATE AGGREGATE — EX—MHTHIR SR

AN

A

CREATE AGGREGATE n

( BASETYPE

[ SFUNC1
STYPEL
SFUNC2
STYPE2
FINALFUNC
INITCOND1
INITCONDZ2

N~ N N SN N N~ N

name

ame [ AS ]

= data type

= sfuncl

= sfuncl return type ]
= sfunc?Z

= sfunc2 return type ]
= ffunc ]

= initial conditionl ]
= initial conditionZ2 ]

ZUEZNRGREBBR,

data type

RS REFTRFNERSIERLE,

sfuncl

SRFEFNENE

NULL FERARORSEBREY., CEZ—1MEREN  sfuncl

return_typefZEFAE—PSH, HFEZZFREANE-NSH,

sfuncl return type

BT ERBRHENREEE,

sfunc?2

SNFEFINENE

NULL FRABMNRSEBRY, EZ—1MEB Nsfunc2

mmmgﬁmemgﬁﬁﬁﬁ_gﬁ,#@@ﬁ—ﬁﬁmgﬁo

sfunc2 return type

FNEBRYENREIXEE,

ffunc

EERTRAEBAFRZEBANRELRYE, ZRBOITUEZRTSH, XEDHH

sfuncl return typefl sfunc2 return type,

initial conditionl

FTERBRYUSHBIVIRE,

initial conditionZ

FNEBRYSHNIRIE.
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Hith

3%

— CREATE

LRI e ENREIAHEE .

CREATE AGGREGATE RIFAFHEFRBEIIEXHPREREKY B Postgres BIINEE, &
AKETRPELRME T —LHNEARALBNREREE, Hliinin (intd) Favg(floats),
MREXTHHNER, FEFE—PERREHNBERL, MoLMERACREATE AGGREGATE
RIBEFERIINEE,

—NEBERHRZSUUEE=1EE: W ORSEBEE, sfuncl Ml sfunc2:

sfuncl( internal-statel, next-data item ) ---> next-internal-statel
sfunc2( internal-state2 ) ---> next-internal-state2

D}&—/I\Haizgﬁ'glgﬁ , ffunc:

ffunc(internal-statel, internal-state2) ---> aggregate-value

Postgres SEIERESM NRNEE OXEBENRA templ M temp2) , ARFEFHEERBRES
I hEER,

REEBREDAEE TIIME:

+ sfuncl IBEWNARE templ (REBNAN sfuncl return type) Hl column value (2
BA data type) . IREMEWARR sfuncl return type EE, HEBET—XAR
sfunclBHIE—NSH,

+ sfunc2 NEHIREENRAE temp2 (RBA sfunc2 return type) .

- BARUTERBNSHENAR templ ] temp2, MEAHIREEMNFAE Postgres BIE AR
(A 27 BASETYPE #8EM data type) .

- HANRIRMREEBRAEIEERN, 7 NISE FINALFUNC,

RAERHATLUBE-— TR MIBEEY, STEBRE—., BNESEEDPLL textRE
HF RO NIEEMFME,

{EFDROP AGGREGATE MIRRSEEL,

TR EEEARAERSRENRELRFECHNRERE, F, countBEH

SFUNC2 (—/ MBI %) {BEAREZE SFUNCT 5 FINALFUNC; M sumBAEE SFUNCT (—
MLEFEE) EAREZE SFUNC2 5 FINALFUNC; M avg BANEE LR MRSREAR —
D FINALFUNC (— N BRERE) RKEEENER, Tieifd, ELEBEEXN—MRSHRE, ™
BfF{d SFUNC2 W RE— R REY INITCOND2,

H2FPostgreSQL BFREMPRXTRERMNEVPXTRERMNAS, PR TEN
ERRA.

86



A

SQL

sp
A

SQL92

CREATE AGGREGATE j& Postgres BiEEY B, SQL92 $i&HECREATE AGGREGATE,
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CREATE DATABASE

CREATE DATABASE — S| — N ¥URE

PN

CREATE DATABASE name [ WITH LOCATION = 'dbpath' ]

B
name
E OB BB ENZ R,
dbpath
BEMETLMEEN— 1N ERRFJ|CHMNHIEETE (FIf1  'PGDATA2') , HE L

XEEEE (Hl80  '/usr/local/pgsqgl/data') . ZICHMIER, ZUEELME
initlocation FSEERE.

it
— CREATEDB
M T EHREIRER.
-~ WARN: createdb: database "name" already exists.
MRFEEN database BERFE, MESBIIXMER,
-~ ERROR: Unable to create database directory directory
BIEZMMENERNE 7B, XMMEEER postgres APEEENME LHNIR,
(1
CREATE DATABASE BIE—MifT8Y Postgres ¥R, GI2&EMAFEIEENEER,
R
CREATE DATABASE =— Postgres 51 &,

{£F DROP DATABASE fllR— MNEUIEE,
Bix
BIB— SR E:

olly=>
create database lusiadas;

BEREFIEKXE ~/private db BHEIE—NEEEE:
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$
mkdir private_ db
$

initlocation ~/private_db
Creating Postgres database system directory /home/
olly/private db/base
$
psql olly
Welcome to the POSTGRESQL interactive sgl monitor:
Please read the file COPYRIGHT for copyright terms of POSTGRESQL

type \? for help on slash commands

type \g to quit

type \g or terminate with semicolon to execute query
You are currently connected to the database: templatel

olly=>

create database elsewhere with location = '/home/
olly/private db';

CREATEDB

R B

FEANENEREAEENSEHREFEVESIRZEMNEUBERBMER®R, FRNERT,
RAEGHRENNHRREESERIEENETRMNE. BESERN (BEERER) .

REM

SQL92
SQL92 3% H CREATE DATABASE iEf],

PE SQL PEM ISR CREATE SCHEMA,
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CREATE FUNCTION

AN

PN

h

&

CREATE FUNCTION — X —/NETBR#K

CREATE FUNCTION name ( [ ftype [, ...]1 1)
RETURNS rtype
AS path
LANGUAGE 'lIangname'

name
E IR REBIEIR,
ftype
RESHOVHIRRE,
rtype
REIXIERE,
path

JUR—1 SQL &, IR — M NRIXGNENERE.
langname

AR 'C'. 'sql'. 'internal'T 'plname', Hh 'plname' B—iEEIEZIRESNZ
R, ¥ CREATE LANGUAGE,

— CREATE

MRBLMINTER, MRERXNMER,

CREATE FUNCTIONAIF— Postgres P R— N EURETM— N RE., WE, XTBEPHK
MAZERHHBEE.

XTFRERMNELER, 5% PostgreSQL Programmer's Guide X FRENET,
fFDROP FUNCTION BRI E X BIREL,

BIZE—EEH SQL B

CREATE FUNCTION one () RETURNS int4
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AS 'SELECT 1 AS RESULT'
LANGUAGE 'sql';

SELECT one () AS answer;

answer

BIE— CRE, AR—TAFURNEZEPHGRE, XMIENFRITE— ML, 0
RRHFSH PRI IERMIRE TRUE, EFF CHECK z’ﬁqﬂo

CREATE FUNCTION ean_checkdigit (bpchar, bpchar)
RETURNS bool
AS '/usrl/proj/bray/sql/funcs.so' LANGUAGE 'c';

CREATE TABLE product
(

id char (8) PRIMARY KEY,
eanprefix char (8) CHECK (eanprefix ~ '[0-9]{2}-[
0-91{5}")
REFERENCES brandname (ean_
prefix),
eancode char (6) CHECK (eancode ~ '[0-9]{6}"'"),

CONSTRAINT ean CHECK (ean_checkdigit (eanprefix, eancode))
);

R B

C REABERE—4ATE,

REM

CREATE FUNCTIONZ PostgresiZ&¥ &.

SQL/PSM

i

PSM R RIFAFMHER (Persistent Stored Modules) , ER—fIEREIES, R¥UF
EBTE 1996 FJEZAT PSM BEARILEARE HirkE., BZE 1998 £, XBEBLAE, B
#FE PSM REBEM I —NMRE,

SQL/PSM CREATE FUNCTIONBYERIIT:

CREATE FUNCTION name
([ [ IN | OUT | INOUT ] parm type [, ...]1 1)
RETURNS rtype
LANGUAGE 'Iangname'
ESPECIFIC routine
SQL-statement
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CREATE INDEX

CREATE INDEX — #§i2— P42 35|

AN

CREATE [ UNIQUE ] INDEX index name
ON table [ USING acc name ]
( column [ ops name] [, ...] )
CREATE [ UNIQUE ] INDEX index name
ON table [ USING acc name ]
( func _name( column [, ... ]) ops name )

A
UNIQUE

ERFAECRRSIN (MRLECHFE) URSRFNERERHEERINESE.
HEBARERFESHERTE—PHEIR.

index name
RABBIRSIBR,

table

EEVRSINES.

acc name

BT XRIIFRAENETR, BRiAFRA AR BTREE, Postgres AZRZRZEMT =Fb
BiEAE:

BTREE
Lehman-Yao &3k btrees By— LI,
RTREE
£/ Guttman B — R REELIIRAE rtrees,
HASH
Litwin £S89 — P LI,
column
RP—PINBEIR.
ops_name
—DNREBFRERFZE, THEM select FIHFFE ops_name:

SELECT am.amname AS acc_name,
opc.opcname AS oOps name,
opr.oprname AS oOps_comp

FROM pg_am am, pg amop amop,
pg_opclass opc, pg operator opr
WHERE amop.amopid = am.oid AND
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1k

i

A%

amop .amopclaid = opc.oid AND
amop .amopopr = opr.oid
ORDER BY acc_name, ops name, OpsS_comp

func name

— AP EXHRE, ROE— MO LRI RSIHE,

— CREATE
K5It HREIEER .
- ERROR: Cannot create index: 'index name' already exists.

FTEIR RSB HIUL IR

CREATE INDEX fE¥STEM table FME—ES| index name,

’w

RO EERTRABIEE LR, EEAAISSEEETRE.

ELEARNE—FEEP, RIINBFRUIBERE,

— MR ABE — P REXRER L, BENELATARERSIEEEEAIRIER,

flan, MFHEL LM btree RSIRER intd ops 2; WREFXESNFHEHMLLR
R BNRERAFERZFREBNBMRIERE.

AEEMEEDR, RIEXELBFPEXNRE func name MAFEPEN—INHSINEY

FASEINER £, XRERHRSI DA TETRIEFIBELRERD,
MXEREFERETEXN AR EP TR A GENA.

BHal, B BTREE HAFEZIFLIIRS|, RSUIEE 7 N,
{£F prOP INDEX MHIBRZSI,

BEE films BFRE title EBIE— btree &3|:

CREATE UNIQUE INDEX title_idx
ON films (title);

REM

SQL92

CREATE INDEX £ Postgres BiE=1 B,
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SQL92 thi&H CREATE INDEX 7%,
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CREATE LANGUAGE

K

A

h

1k

CREATE LANGUAGE — AR#EX —MINES

CREATE [ TRUSTED ] PROCEDURAL LANGUAGE 'langname'
HANDLER call handler
LANCOMPILER 'comment'

TRUSTED

TRUSTEDISEZIESHEALIEREZ LN, AR,

EAS A TN A PR IS IF R EE., NREMES NEBRXNXEE,
JUBE=g:::E=] PostgresiBZk PR B P REAX MBS I IKE (FE'CIESH
¥) .

langname

FRRESNER. BEEEREAANS, TRESREESE  Postgrest NRIESZ

o

HANDLER call handler
call handler@—NSERIEEMREEIEIR, ZREIGHERRNIT PL IR,
comment

LANCOMPILERBH 2R HEIEAZHMN pg languageIHILANCOMPILERB P HER
£, Bal, PostgresE@2ALUMEMAXERXMEM,

— CREATE
MEEBSHINCIE, FMRELER.
—» ERROR: PL handler function funcname() doesn't exist

MRKAZIRE funcname(), FMIREILLEIR,

{EFCREATE LANGUAGE, PostgresfFBFTJLA[E Postgressi—fEHEsS. KfE, soE
XHPHFIES EX KM L T2, FMIMES AP LFURE PostgresiB AR,

RS PL L1288

SRESHREBLERVAR 'CZEXNRFFESHS, HMEARTHSH, RO opaquedk
BIRRHCEME] Postgresth, XNEBZNRIEEHRENKEERHN SR, XOJLAD
IERALERRAFRENEDPERBA,

R, HERTHERARENESPHE PL REFMAIRER, STHREH SRR
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PR 1

R B

A&

- MERAREIERARN, BE—NSHEERENpy procTIXNR ID, REMASREEMET
BEMEEE T LAEELBCurrentTriggerDatalg§th#E|,

- NEHEERERN, 282 EEpg procHMIXR ID. 44 PL RHHISHNE. KE
FmgrValuesZEMWPHSE, UR—NME@MA/RENEH,
REBIEERERAREERE? SQL NULL &,

KEBpg procHFMEKIARASENSHMNEREXE, 2RABALESRNRE. TEMN

CREATE FUNCTIONHH] AS FaoJLAfEpg prockBfMIprosrcEBMPKE, ELIZEE

BESBSHECR (fln PL/Tcl) , TTAR— M XA4HBRESE, toJlREaseEREARL

BREAERTANRA,

{fEFCREATE FUNCTIONGIERR L,
fEADROP LANGUAGEMIRIEREIES.

2f%Fpg_languagelRRBEZER:

Table = pg_language

o o e it +
\ Field \ Type | Length|
o o e it +
| lanname | name \ 32 |
| lancompiler | text \ var |
o o e it +

lanname |lancompiler

________ +______________
internal|n/a

lisp | /usr/ucb/liszt
C | /bin/cc

sgl |postgres

HFIEIESHARLERSMALL 'CEESEME Postgresth, BH&T 'CREBIFAERENH
IRH,

BT, SRIESHNEX —BEIEMREEN,

X2—1TH 'CHSH PL L ERER

#include "executor/spi.h"

#include "commands/trigger.h"

#include "utils/elog.h"

#include "fmgr.h" /* for FmgrValues struct */
#include "access/heapam.h"

#include "utils/syscache.h"

#include "catalog/pg proc.h"

#include "catalog/pg type.h"
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Datum
plsample call handler (
0id prooid,
int pronargs,
FmgrValues *proargs,
bool *1sNull)
{
Datum retval;
TriggerData *trigdata;
if (CurrentTriggerData == NULL) {
/*
* Called as a function
*/
retval =
} else {
/*
* Called as a trigger procedure
*/

trigdata = CurrentTriggerData;
CurrentTriggerData = NULL;

retval =

}
*1sNull = false;
return retval;

AEEERSL4EBEMLELTTRE, MEERAX PL BABLIERS, XTI EHRIFM T
&R, NICREATE FUNCTION,
THRHNGSHEETMX N RETREES :

CREATE FUNCTION plsample call handler () RETURNS opaque
AS '/usr/local/pgsgl/lib/plsample.so’
LANGUAGE 'C';
CREATE PROCEDURAL LANGUAGE 'plsample'
HANDLER plsample call handler
LANCOMPILER 'PL/Sample';

CREATE LANGUAGE 2 Postgres¥ &,

SQL92

SQL924i% B CREATE LANGUAGEIEM],
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CREATE OPERATOR

CREATE OPERATOR — EX— NN P BER

AN

CREATE OPERATOR name (

PROCEDURE = func name
[, LEFTARG = typel ]
[, RIGHTARG = typel2 ]
[, COMMUTATOR = com op ]
[, NEGATOR = neg op ]
[, RESTRICT = res proc ]
[, HASHES ]
[, JOIN = join proc ]
[, SORT = sort op [, ...] ]

PN

name
EENHRIER, RITFHNFERL T,
func_name
FF L Z R R R,
typel
BREFZMOER (MREIE) . WTFE—TRER, XDERBEE,
type2
BREFANGEE (MRENE) . I TFE—TRIERF, XINERESKE.
com_op
8 R B9 BT SHRIRIE R
neg_op
BRI SR RARVERTF
res_proc
8 R B PRI R AERT .
HASHES
HARERF O USRS IR & 1S B X
join proc
XRFRERNERE,
sort_op

AT HEFRERER.
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— CREATE

BIEREIZMINEREIENER,

CREATE OPERATOR JEMX—NHHNRIERF name, EXIRERHRAFERAEREE.
BER name B—1MREHZ=1T (32) NEFEMNFS, XEZFLANTIZRFPE

RES:

+-*/<>=~1@#%"&| ?$:

BRERERPARFERAFTEFR ., XE Postgres 2B SQL MABRITKICS AR
AEZNMESZEM=E.

BIERF " =" ERARSEBRIA <", B -&FFN.

LEFTARG #1 RIGHTARG EDWMAEX —1, NTFZTRER, MEHBNEX ., N TFA—TTE
ERF, RNENX LEFTARG; NFE—TRER, RFENX RIGHTARG,

Le4t, 338 func name WAULEIEF CREATE FUNCTION JEX, HEMREN NIEZIEH
HENSY (—PHFED) .

T|FEEFNEFERATIL Postgres TJLAERER REEFREHNINF, G100, ER/NTE
ERF <<< SE— MR FRIEF-——ERAXTF >>>, T2, EWRNARHILUEAMIE:

"0,0,1,1"::box >>> MYBOXES.description

BBA

MYBOXES.description <<< "0,0,1,1"::box

REFTHABRREERE—fRR, AE—ERELBATEBMRASR,

BRIEFE—MEER—ER ===, FANUEEERAET ==, RR[BEEFEZTHMRIL
2o LASE

NOT MYBOXES.description === "0,0,1,1"::box

22

MYBOXES.description !== "0,0,1,1"::box

MRAEHT R FRIEFFHAEFR, Postgres SEERPERE, MRKET, MEBCKER
BRI, BAZRBFNFENSWER, €38 () BEFEIERBRT.
XK RAREFIEA.

REMNENEATEXRINEARBRFHEARRB[IRER . E—TMEEFNIRATR
BrEskRaE (MERME) FEX, EXEZMEEN,
EE—NMERNARBFRRRE, B THSENEEREER,
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ERIRBENEER AT XIEERMRAEHITIEE, Postgres BRETER SR [
WONG76] R—MNEZENE (BILE—1HIEE boolean HBERFAREHENTHTZENF
4) ., W, Postgres iHXISTI—FhEL [SHAPS6] HIIAFIEEE L, (BENAAEX—5F
BEEER., i, BHEEESLTBETRN:

MYBOXES.description === MYBOXES2.description

BFa, ERgERTREW:

MYBOXES.description <<< MYBOXES2.description.

HASHES  IREEEBMA[RMAFFNER, BHEFEERBEYITCHRIERRET
A

Xput, RPEEFRRENOERNARFEHEHEFE SR UANERRE,
PAR Nz AR EE IR AR RE SREE R MRIEEEE . W T LEE === 74, HNU[YIBERIERF <<<
MR XREHF, MB—HE, BHEFAERTF:

MYBOXES.description <<< MYBOXES2.description

MRIGREMEMEZERIEYILTIT, Postgres RERMUBMETHRAREREN, H#
BRI ERGIRE. FENE, HRAFANEERPIMAERRE,

AP BESCERREHERNFIMERERNANMEBAZEMERE,
RANREREN TILEBNAREBHEERA/N. MRRERGPEHINTRU:

MYBOXES.description <<< "0,0,1,1"::box

(¥4, BBA Postgres GIEEAAEE MYBOXES i BiZ FEMEGILLH, HE res proc
WRAE—NEEMEIEE (BB define function(l) EX) , BES—NERIMERENS
HHRE—NMNERE. BEMERIFERZRE, EASHE "0,0,1,1", BEERRUXR
BRI, HEBREELIFEALAIE,

E s, HBEFFENMRMEMTIELNTEN, TRRABIDAGHEFRSERZIIRN,
BR% join_proc £IREIB—NFREL, IBERUFMERENENESL, MEIEENTREE
KN,
BRIZK

my procedure 1 (MYBOXES.description, "0,0,1,1"::box)

SRR

MYBOXES.description === "0,0,1,1"::box
HIXAETF: Postgres S=AMHBRIER, HuUEPRERERFNRAEFERRSIRREFIERS

B, BERAFSZHMAREY, REERBENNTH, I, RECTUEETHENSY,
MRERFREE—THBE D,

EZEEE M PostgreSQL AP ISP X FIRIERINET, £ DROP OPERATOR LANEIE
EEoh BRI B M BVRERT .
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Bi&
THEHHNGSA BOX HIELXEEN —PHNRERF-——ERESE.,

CREATE OPERATOR === (
LEFTARG = box,
RIGHTARG = box,
PROCEDURE = area equal procedure,
COMMUTATOR = ===,
NEGATOR = !==,
RESTRICT = area restriction procedure,
HASHES,
JOIN = area-join-procedure,
SORT = <<<, <<X)

CREATE OPERATOR £ Postgres B¥" &,

SQL92

£ SQL92 th3% 7 CREATE OPERATOR &4,
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CREATE RULE

AN

A

ko

1P

a3

CREATE RULE — & X —&Hr#my

CREATE RULE name
AS ON event
TO object [ WHERE condition ]
DO [ INSTEAD ] [ action | NOTHING ]

name
ZEZHIMN BB,
event
EHR select. update, delete Bf insert Z—,
object
Object 2 table B table.column,
condition

{EEH) SQL WHERE ¥4, RE SQL P RIFHIMELFITE, new I current FLOJLAEI
ELPTENMNE E,

action

589 SQL iBE., RE SQL PRIFHIMLEGIEE, new H current FOILAHIESLH
TEMIE L.

— CREATE

A AT B2 BHRE EE R

—EZMNENEN 2 SBENIFBIHIE. FH. BmATMERE,

SE—NEHRXH (NFaR. BFHMMER) M—PFHZ6 (NFEHFFEM) . MEONF
APIEER event 1 WHERE FADIEER condition NHBLFIAE, ZMUE

action BINMESHENIT. AIEL, HEILHAF/IFLOPFRANESERE current.

attribute-name ] new.attribute-name L,

MU action B SRRARECHA P HLEABRNGIIRRFNESRAFRT.

X*F SQL Hus— /\Fﬁ%:}mﬁi MBRE—NEIHLHTEHMEMNE  event,
condition ¥ action EHRH, ENHESEMARENTHTE, FERIIE, new
current zelX““?ﬁZlﬂRﬁE’] tSATE, flil, TENHREANEEHARNENX:
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A&

on update to EMP.salary where EMP.name = "Joe"
do update EMP ( ... ) where ...

on update to EMP-l.salary where EMP-2.name = "Joe"
do update EMP-3 ( ... ) where ...

BERMVERTT AT TIER INSTEAD #Ric. MIREHZINE, HMAU condition ERHRHHEY
event REN, actionSEAPHL—EINIT, 3E, actionENBIUBERBFRGHSH
1T. BEE—FERT, action AJARXEEZ NOTHING,

EA—TMEENANNAEEESMURRER LM RSN, HioE: EESRRP,
current IERR—PXREM—LRER, MEXHNRRPEENZE—NEG (TA) .

HRREER, ESHNRERASENBASLEBEHRAN, F140,
RETHEMENNENX PHE—£E04 Postgres %5, 1B retrieve %4253 Postgres 5
N=-N

1.

#119.1. EARESMUASHFIF,

create rule bad rule combination 1 is
on select to EMP
do instead select to TOYEMP

create rule bad rule combination 2 is

on select to TOYEMP
do instead select to EMP

XM EMP RN EIX S SE Postgres BiiR.

select * from EMP

BE-NELEEXAN, ROFHHBZERNMNEXRR, £ GRANT ] REVOKE B4R
PR

ik Sam R85 Joe HHREIMFKIFE:

create rule example 1 is

on update EMP.salary where current.name = "Joe"
do update EMP (salary = new.salary)
where EMP.name = "Sam"

£ Joe EZFOKBEN, ZBHEETARE, FHH Joe HIHFILAHIFNIRINGIFH LA HITHIFZ o]
A, BEit, mHFFKSERNZRUE action 249, FEEHINIT. XHEMIE Joe BFKiE
ELAT Sam,

if Bill #1884 ERS Joe BYFRK:

create rule example 2 is
on select to EMP.salary
where current.name = "Bill"
do instead
select (EMP.salary) from EMP
where EMP.name = "Joe"
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B4 Joe IHINEBRI TR LHF K (current user IREIHFTAFHER) :

create rule example 3 is
on select to EMP.salary
where current.dept = "shoe" and current user = "Joe"
do instead nothing

- ERASITENITHNE,

create TOYEMP (name = charl6, salary = int4)

create rule example 4 is
on select to TOYEMP
do instead
select (EMP.name, EMP.salary) from EMP
where EMP.dept = "toy"

FrE R THHFHKHAARET 5,000

create rule example 5 is
on insert to EMP where new.salary > 5000
do update newset salary = 5000

R B

SQL AN tP RN RABEREASIA, EAREFSH,

IR "oid" FEIN, RAEBMAE T*LJ\UEF'E']'TIﬂfﬂ!H?&mFﬁ XAESRELFIAIRE (F1a
"foo (emp)", Bf "emp" @— ) AEEEMN Tt FARIEE.

AN RGN SRR E I KRR R,

REREMEAMNM EHEMATRTEBIRA—D (8KB) HIENME,
MM B eI ] RER K

=a
FAM
CREATE RULE iE6) & Postgres BiESH &,

SQL92

SQL92 4§78 CREATE RULE &1,
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CREATE SEQUENCE

AN

A

i tH

CREATE SEQUENCE — SIZ2— 1M Ht 55 &K £ 25

CREATE SEQUENCE segname

[ INCREMENT increment ]
[ MINVALUE minvalue ]
[ MAXVALUE maxvalue ]
[ START start ]
[
[

CACHE cache ]
CYCLE ]
segname
ZE0IENFIHNER,
increment

INCREMENT increment FAIRT[iEN, EEBEMIBIERY, SELEMBEFY., B
INMER— (1) .

minvalue

o3& F4 MINVALUE minvalue REFRIITTAERNR/IME, HIEFERFTIHEINE
SRR 1F0 -2147483647,

maxvalue

RE[iEF 6] MAXVALUE maxvalue REFIINEKE. BIEMRERFIINIMEDHZ
2147483647 §l -1,

start

o]kl  START  start FEIERFITTDUMNERIMAFIE. BRIAERE: BIEFRFIA
minvalue, BREFEIIA maxvalue,

cache

CACHE cache EHUERIIS UMD BEHFHERFPLUEERIE, &AMER 1 (—
RRBEER—ME, BIRERF) , XBEHRNE.

CYCLE

oiEH CYCLE XBF o LULFFEIBIE SRR FH 25X E maxvalue 8 minvalue B
HEL, MRIFETRS, EXHT—MEIER minvalue B maxvalue, IBRME.,

— CREATE
WL RININRENER.
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3%

— ERROR: amcreate: 'segname' relation already exists

EENFIIERE.

— ERROR: DefineSequence: START value (start) can't be > MAXVALUE

(maxvalue)
EENERERBYEE.

— ERROR: DefineSequence: START value (start) can't be < MINVALUE

(minvalue)
EENEREBEEE.

— ERROR: DefineSequence: MINVALUE (minvalue) can't be >= MAXVALUE

(maxvalue)

MER/NMEMNEKERA—E,

CREATE SEQUENCE will enter a new sequence number generator into the current data
base. This involves creating and initialising a new single-row table with the name
seqgname. The generator will be "owned" by the user issuing the command.

FHItEZE, TTLARRE nextval (segqname) MPFIIRER—THIAVEL, BREL currval (
'segname') TJRARWBELSHSIEPXEEFIIRE—REA nextval (seqname) FTiR[E]
B, RE setval ('segname', newvalue) OJRFRREREFRIINHAE, T—XAH
nextval (seqname) ¥REGEHEMLFYIES,

Use a query like

SELECT * FROM sequence name;

to get the parameters of a sequence. Aside from fetching the original parameters, you
can use

SELECT last value FROM sequence name;

to obtain the last value allocated by any backend. parameters, you can use

ERREIEFIN— P RERNS T EEERA,

I\

Unexpected results may be obtained if a cache setting greater than one is used
for a sequence object that will be used concurrently by multiple backends. Each
backend will allocate "cache" successive sequence values during one access to
the sequence object and increase the sequence object's last_value accordingly.
Then, the next cache-1 uses of nextval within that backend simply return the
preallocated values without touching the shared object. So, numbers allocated
but not used in the current session will be lost. Furthermore, although multiple
backends are guaranteed to allocate distinct sequence values, the values
may be generated out of sequence when all the backends are considered.
(For example, with a cache setting of 10, backend A might reserve values
1..10 and return nextval=1, then backend B might reserve values 11..20 and
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return nextval=11 before backend A has generated nextval=2.) Thus, with a
cache setting of one it is safe to assume that nextval values are generated
sequentially; with a cache setting greater than one you should only assume
that the nextval values are all distinct, not that they are generated purely
sequentially. Also, last value will reflect the latest value reserved by any
backend, whether or not it has yet been returned by nextval.

R
EMRESI, 5207 DROP SEQUENCE &4,

SN ERAECNEFEHENRNET. YRIEFEPEEFERERNYFREEK,
NMERFIPET "=R",

A&
BIE—NEN serial BBIERET), M 101 FiE:

CREATE SEQUENCE serial START 101;

MZFF g E T — N

SELECT NEXTVAL ('serial');

nextval

7£ INSERT {ERZ 5 :

INSERT INTO distributors VALUES (NEXTVAL('serial'), 'nothing');

1£ COPY FROM Z/miREFFIE:

CREATE FUNCTION distributors_id_max() RETURNS INT4
AS 'SELECT max(id) FROM distributors'
LANGUAGE 'sql';

BEGIN;

COPY distributors FROM 'input file';

SELECT setval('serial', distributors id max());
END;

CREATE SEQUENCE 2—#f Postgres iIE5¥ &,

SQL92

SQL92 t3&# CREATE SEQUENCE iEf],
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CREATE TABLE

AN

PN

CREATE TABLE — Creates a new table

CREATE TABLE table (
column type
[ DEFAULT value]
, NOT NULL ] [ ,UNIQUE ]
column constraint clause | PRIMARY KEY } [ ... ] ]
’ <]
, PRIMARY KEY ( column [, ...] ) 1]
, CHECK ( condition ) 1]
, table constraint clause ]
) [ INHERITS ( inherited table [, ...] ) ]

[
[
[
[
[
[

table
EOIZNIRNBIR.
column
i E=E 7
type

FIRRR, XUTLAEEHARAR . AXHERRENYENESER, B5H
PostgreSQL A F#5/.,

DEFAULT value

FIBIBRIANE, 0 DEFAULT F4,

column constraint clause

oEMNGIARFAEE—HZEMAR (OWiL) , EFEHEALEIRIERD,
MEERENENRELTHBXLAR, BNMARTOLAEREAGREER, RE
SQL92 &k column constraint clause H35|Hi%%l, Postgres AIARFEENTIL
RPs|HEZM, FERIARFA,

table constraint clause

T%HIE CONSTRAINT FaIIEE—HTEMAR, BEFEBANEHFIREMNT, HEEAN
EHMENRELTHRXLENR, NURBUABEREAM/REIER,
BANARPTTPASI SN, —PERABEIEE— PRIMARY KEY F4]; PRIMARY KEY
column (FRAXR) 5 PRIMARY KEY (FIH4R) R, #FRERARF4G,

INHERITS inherited table

ofi&f) INHERITS FAIEE—HERE, ZRBINPREFAEFTE., NREMERENF
BEZHMBTF—X, Postgres iR, Postgres SBEFILIRHREEHEKERP LA
= LRI,
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I i&

BR #1894 F4R BB Common Lisp Object System (CLOS) BIiE6I#H1T,

B th
~ CREATE
FEEMNETREHER,
~ ERROR

FROUBKWEROFER, BEREE—LEHEREXF, fIa:

amcreate: "table" relation already exists

, MREENREHRBEFEFE, MIEETHEIZER,
- ERROR: DEFAULT: type mismatched
MRINENHIEXE 57 E X PHUIRLE AT,
111
CREATE TABLE REHFIHBEETWA— TR, ZREHLLGINEF, "HBE" .
MREAKE, REMBHIE. —NERESTTLAF 1600 7 (RMLD, HFTHK/NBGN

F 8192 F95, XN ERESER) , REHRAETELZLREERSER. RFAESRAR
RERAE,

DEFAULT F1]

DEFAULT value

A
value
ZINER XL T sENEUER
- FHE
- PR
« niladic R¥ (LSXHE)
ifan
it ik

DEFAULT FEA—PIIEERINEIRE (1813 CREATE TABLE iBAHMFIEN) . FIAMER
HIREBMAE T E X NHIREEENE,

109



SQL &<

A&

MR-  INSERT #BIESRHFREEEMANE, BRENCREESEEE, BAKE
NULL {EMR%51%%, Default literal FRRBIANEMRIEENEEE, Default niladic-
function 8 user-function RNEINMER INSERT BHZIE E REHVE.
niladic RELBERPAEE:
niladic USER
CURRENT_USER / USER
. CURRENT_USER ERi%§
SESSION_USER
el AN 3 HF
SYSTEM_USER
el AN 3 HF
niladic datetime
CURRENT_DATE
T, CURRENT_DATE & #{
CURRENT_TIME
T CURRENT_TIME %1
CURRENT_TIMESTAMP
0 CURRENT_TIMESTAMP ER#

EHBIIRA (v6.4) th, Postgres REENFMIMEREBERERIAFEN, FElt, BN
CURRENT TIMESTAMP X2 “ARuEF" WRHMOTERSFTETINME. XTHEH/iE%E
BIIX—iERRIS)R, TTLAR “DEFAULT TEXT 'now' /% “DEFAULT 'now' Bf “DEFAULT
CURRENT_TIMESTAMP” , iX&iBf# Postgres BiZEEHEFZFRLE, RARESTHEE
ZEHBRA timestamp,

A% did M number IEEFREENKINE, HAT didEE—NFHEFEE:

CREATE TABLE video sales (

did VARCHAR (40) DEFAULT 'luso films',
number INTEGER DEFAULT O,
total CASH DEFAULT '$0.0'

);

A% did IBE—NEFENFINWEARKINME, HAT nane EE—TFHIE:

CREATE TABLE distributors (
did DECIMAL (3) DEFAULT NEXTVAL('serial'),
name VARCHAR (40) DEFAULT 'luso films'

);

5l CONSTRAINT F1]

[ CONSTRAINT name ] { NOT NULL | UNIQUE | PRIMARY KEY |
CHECK constraint } [, ...]
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sp
A

1 3%

name

TP R BEARN—MERBIR, WRKRIEE name, SEHERZMINZERR, XNHEE
{RIUE name BIHE—IH,

NOT NULL
ZINARRFEE NULL H. XENTFHILR CHECK (column NOT NULL),
UNIQUE

ZYIREEE—{E, £ Postgres &, X2BEIEXRLRACIE— N E—RS|RKEHIT
mey,

PRIMARY KEY

ZIIR— 1 ER, RESEH—MEHRSER=RF,
FEREAMMRTTLMEZIH TR E—IRIRFFRIKEL, £ PRIMARY KEY,

constraint
HRPEN
HRB—EZDIPMN : —NEI I EEZR _LHITH INSERT. UPDATE = DELETE 1R1EHVLE

SMEARE], REHMEXBREESH SQL R,
EXFEMAREGRMLEN: HEHRNERAR, UIRXEHRHNIILR,

TNARZEAINEXN—ERPEXNTEMAR, —BElE, A2ELAMNARAR.
oJANSILRE:

PRIMARY KEY
REFERENCES
UNIQUE
CHECK

NOT NULL

Postgres 7 6.4 R8RS ¥ REFERENCES TEMAR, 2515 REFERENCES
B%, BRKZFE.

NOT NULL &%

i

[ CONSTRAINT name ] NOT NULL

NOT NULL ARIEE—FMN : —FREERZERE,
NOT NULL ARRAZRIIAR, AAFEARAR,
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3%

A&

status

— ERROR: ExecAppend: Fail to add null value in not null attribute

"column".

IBRLEE— 4N NOT NULL ARESHEASE, RATEEFHHIREE.

f£3¥E distributors FENME NOT NULL ZA %R, HP—EHGZAR:

CREATE TABLE distributors (
did DECIMAL (3) CONSTRAINT no null NOT NULL,
name VARCHAR (40) NOT NULL

)7

UNIQUE 43R

BA

1%

Rix

[ CONSTRAINT name ] UNIQUE

CONSTRAINT name
TP ARN—MESIRE .,

status

— ERROR: Cannot insert a duplicate key into a unique index.

MRAEB—MIBAEEE, MSEETHENZER.

UNIQUE JRIEE—FMA: RP— IS N AEINAMN—AREL I HE—E,

B EFNHISE XA E S NOT NULL Z9RF T LA UNIQUE £93R, — AT NOT NULL
ARPINPESNZEHARER UNIQUE YR, (XBET SQLR2 HEX, BER—1MEEF
FENNE, FAEIHE—T, )

B UNIQUE ZIARFASEMIZGI, »R5RIZEEXHE@TEM UNIQUE 3 PRIMARY KEY £
REAIBANINESARE,

Postgres =B#AET UNIQUE ARBIE—PHE—FRS|, DIBREIBREM, 1L
CREATE INDEX,

AF distributors X — UNIQUE FI£)5R, UNIQUE FI9k RgEE X FEEN—F £
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CREATE TABLE distributors (
did DECIMAL (3),
name VARCHAR (40) UNIQUE
) 7

EENTEUTRABTEEARIR:

CREATE TABLE distributors (
did DECIMAL (3),
name VARCHAR (40) ,
UNIQUE (name)

);

CHECK 4%

[ CONSTRAINT name ] CHECK ( condition [, ...] )

BWA
-~ name
I F A RE— MEEB R,
condition
FHAFEMRERNSERMREL.
Wit
status

- ERROR: ExecAppend: rejected due to CHECK constraint "table

column".
MRIXEE—Z CHECK ARARPIIEANIEEE, RSEETHEBNZER,
ik
CHECK 4R h RIFBMEIR E— MRS, CHECK AR ATHEARAR,
SQL92 #9 CHECK FIA R RBEE XAE RN —FI_ EFH R 5IMiZF, Postgres REX—RH,

PRIMARY KEY #%

[ CONSTRAINT name ] PRIMARY KEY

CONSTRAINT - name
ARP—MEREBR,
T
— ERROR: Cannot insert a duplicate key into a unique index.

MBI EE—Z PRIMARY KEY ARARMSIENESE, ROEETH BRI,
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SQL

sp
A

1%

P

PRIMARY KEY FIARIEE—NERNE—FNREEIE— (IEFE) H93FE NULL B, HIEEES!
HEXANEEERE NOT NULL ARFATTLARA PRIMARY KEY 43R,

—NERREEIEE— PRIMARY KEY,

Postgres B FIBIZ—MHE—RIKHRLIETEM. (I CREATE INDEX iE4])

PRIMARY KEY ARErGsZHFIES N M5 AE—FENXHET UNIQUE ARErGFRINIIES
A, BENESHENEIINEENAVNENTINEITRFFHE., A, Postgres FHA4FRIEE
1E XA,

Z%& CONSTRAINT Ff]

PN

ko

3%

[ CONSTRAINT name ] { PRIMARY KEY | UNIQUE } ( column [, ...] )
[ CONSTRAINT name ] CHECK ( constraint )

CONSTRAINT name
I e BN R —MERER.
column], ...]
BEARAHEHENE—RSIMFE, F PRIMARY KEY IZAZ 0 NOT NULL 43R,
CHECK ( constraint)

—MRBRERORKENH/REEL,

RARFOURENEALE S ARFOENESHRELER.,

RARBEXE—TERN—IIHZT) EHNZEMLIR, "ROR" WEHPEFE:

UNIQUE
CHECK
PRIMARY KEY
FOREIGN KEY

Postgres 7 6.4 AR EAXIF FOREIGN KEY =EMAR, MRATRIEM FOREIGN
KEY &%, BRITEH—RKIER, WIMEREEZFE, SMETTLARMASSSBAER (I
CREATE TRIGGER i&4]) .

UNIQUE 43R

[ CONSTRAINT name ] UNIQUE ( column [, ...] )
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A

BA

Wi

1%

A&

CONSTRAINT name
TP R EBEMARN—MERBIR,
column

RPE—TIHBIR.

status
ERROR: Cannot insert a duplicate key into a unique index.

MERIXE [ —1% PRIMARY KEY ARARWIIFEAESE, MEEBTHERZE

1950

UNIQUE £YR$gE—RMN : %EIJ—A_E%/\;FHﬁUéﬂﬁEE’\]—éﬂP\ﬁE@’a‘ﬂﬁ—ﬁo UNIQUE %
HRPVITASIARER, A2EEREBRZT.

EZMT I UNIQUE FIL3R—5,

J13& distributors EX—1 UNIQUE £A®E:

CREATE TABLE distributors (
did DECIMAL (03),
name VARCHAR (40),
UNIQUE (name)

);

PRIMARY KEY &%=

Wi

[ CONSTRAINT name ] PRIMARY KEY ( column [, ...] )

CONSTRAINT name
HRP—MEERBIR,
column|, ...]

ERNEHENMHE—FZIHFE, XTF PRIMARY KEY RZZ /] NOT NULL 435,

status
ERROR: Cannotinsert a duplicate key into a unique index.

MERIXE @ —12 PRIMARY KEY ARAERWIIBEBAEZEEE, MESEBTIHERNZE

1{0
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i p
PRIMARY KEY HERIBE—FMN: XE—PHS I ARFNAESHN—HREEGIHE— (FFE
£) NERE., #HIEEIHNIIEXANEE NOT NULL AR PRIMARY KEY 43R,
PRIMARY KEY RARSHMNAFIAEREM, RRECREREST,
FEZ{EE M PRIMARY KEY Bl #sk—35,

Bix
BIEEE films F13& distributors

CREATE TABLE films (

code CHARACTER (5) CONSTRAINT firstkey PRIMARY KEY,
title CHARACTER VARYING(40) NOT NULL,

did DECIMAL (3) NOT NULL,

date prod DATE,

kind CHAR(10),

len INTERVAL HOUR TO MINUTE

);

CREATE TABLE distributors (
did DECIMAL (03) PRIMARY KEY DEFAULT NEXTVAL (
'serial'),
name VARCHAR (40) NOT NULL CHECK (name <> ''")
);

BIE— N ZEHENE

CREATE TABLE array (
vector INT[][]
) ;

HE films EX— UNIQUE E45K ., UNIQUE EARTUENEEN—FIHZH L :

CREATE TABLE films (

code CHAR(5),

title VARCHAR (40)

did DECIMAL (03)

date prod DATE,

kind CHAR (10),

len INTERVAL HOUR TO MINUTE,

CONSTRAINT production UNIQUE (date prod)
);

ENX— CHECK FIA R,

CREATE TABLE distributors (
did DECIMAL (3) CHECK (did > 100),
name VARCHAR (40)
);

ENX— CHECK £4FE:

CREATE TABLE distributors (
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did DECIMAL (3),

name VARCHAR (40)

CONSTRAINT conl CHECK (did > 100 AND name > '')
);

A3 films X — PRIMARY KEY &#5% , PRIMARY KEY £A RO AENXEEXEN—FIK ST

kt:
CREATE TABLE films (

code CHAR (05),
title VARCHAR (40),
did DECIMAL (03),
date prod DATE,
kind CHAR (10),
len INTERVAL HOUR TO MINUTE,

CONSTRAINT code_ title PRIMARY KEY (code,title)
);

AL distributors X —" PRIMARY KEY ZI£3R, PRIMARY KEY F£)5R R e E X ERHI—7F)
£ (TERNREZENH)

CREATE TABLE distributors (
did DECIMAL (03),
name CHAR VARYING (40),
PRIMARY KEY (did)
);

CREATE TABLE distributors (
did DECIMAL (03) PRIMARY KEY,
name VARCHAR (40)
) 7

EfE
CREATE TABLE/INHERITS £ Postgres HiESH R,

REM

SQL92

FREEHY CREATE TABLE 4b, SQL92 iAE X T CREATE TEMPORARY TABLE i&4:

CREATE [ {GLOBAL | LOCAL} ] TEMPORARY TABLE table (
column type [DEFAULT value] [CONSTRAINT column constraint]
[, -..1)
[CONSTRAINT table constraint ]
[ ON COMMIT {DELETE | PRESERVE} ROWS ]

STFIRETE, CREATE TEMPORARY TABLE EGISE— 1R, HEXZENFIFAR,

CREATE TEMPORARY TABLE B93]i% ON COMMIT FAiEEF L H T COMMIT 255 = IR Et
FhEN1T7, MEEEE ON COMMIT 74, N{REEABRIAET ON COMMIT DELETE ROWS,

BIE— IR
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CREATE TEMPORARY TABLE actors (
id DECIMAL (03),
name VARCHAR (40),
CONSTRAINT actor_id CHECK (id < 150)
) ON COMMIT DELETE ROWS

58 % B BI7E Postgres Big R o] FH,

’r

£ Postgres BISHREIARA (v6.4) o, BERIGIE, LABENHLIZMMIRE.

UNIQUE F4]
SQL92 53 UNIQUE 18 7 — &8R4 a98E /7
FARENX
[ CONSTRAINT name ]
UNIQUE ( column [, ...] )
[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]
B RE X
[ CONSTRAINT name ]
UNIQUE
[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]
NOT NULL Ff]

SQL92 3 NOT NULL 82 7 — L& 9MYREST

[ CONSTRAINT name ] NOT NULL
[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]

CONSTRAINT F1fj]
SQL92 RTISE T —LEMIM0AE S, HEXREX TH=MBAR,

Postgres [ AXFFHFIMIS .

MER—TFREENTERNIR, SEANOREZA—BFZE, AT,

MSEA—EBRARPEKTTEMIENESR, FELt SQL-92 1247 CREATE ASSERTION &

AENEXARNS —H77E:

CREATE ASSERTION name CHECK ( condition )
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1295 B CREATE DOMAIN Bf ALTER DOMAIN iEAENX :
LR

[ CONSTRAINT name ]
CHECK constraint
[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]

RHAREN:

[ CONSTRAINT name ]
{ PRIMARY KEY constraint |
FOREIGN KEY constraint |
UNIQUE constraint |
CHECK constraint }
[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]

FILREX

[ CONSTRAINT name ]
{ NOT NULL constraint |
PRIMARY KEY constraint |
FOREIGN KEY constraint |
UNIQUE constraint |
CHECK constraint }
[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]

—/ CONSTRAINT EX I AERINFEE— N IR EM FEOM/H— MR ARER F
m o

NOT DEFERRABLE
ETZARGAERE SQLIEOITZEHMRERTEREMN,
DEFERRABLE

XIEFIARZEUTIUERIESERNE, NRFEHT  SET  CONSTRAINTS  ALL
DEFERRED, siEAHEMIZTE AN INITIALLY DEFERRED, X¥{E/E AEEL LRI A

FPURNYRBALRE—TERINME, CESSHABNAZARRE.
INITIALLY IMMEDIATE
ETNESTEE, ZARDAEESR SQL BDRTZEMRERTEREMM,

INITIALLY DEFERRED

KIBAZEREAR,
CHECK 7]
SQL92 AFRARHIILIRPH) CHECK $EE T —LLERSMTRE
RAREN :

[ CONSTRAINT name ]
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CHECK ( VALUE condition )
[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]

FILRENX :

[ CONSTRAINT name ]

CHECK ( VALUE condition )

[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]

PRIMARY KEY F1fj
SQL92 A PRIMARY KEY 1§& T —L&4MRES :
RAREN:

[ CONSTRAINT name ]

PRIMARY KEY ( column [, ...] )

[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]

FILRENX :

[ CONSTRAINT name ]

PRIMARY KEY

[ {INITIALLY DEFERRED | INITIALLY IMMEDIATE} ]
[ [ NOT ] DEFERRABLE ]
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CREATE TABLE AS

CREATE TABLE AS — Creates a new table

AN

CREATE TABLE table [ ( column [, ...] ) ] AS select clause

A
table
ZORMFRNBIR,
column
B EIR, STAAESHRIGIEIIRIEES IS,
select clause
—RBENEEIEY, RWHNIEER SELECT,
it
BXOUBENHLERICS, B2 CREATE TABLE 1 SELECT,
111
CREATE TABLE AS fEFTIUM—TIIERNASEIZ— MR, SHNNESMNT SELECT
TABLE INTO, RRIBETREENEM.
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SQL

sp
A

CREATE TRIGGER

AN

Inputs

CREATE TRIGGER — S|Z— NrBifil & 28

CREATE TRIGGER name { BEFORE | AFTER }
{ event [OR ...] }
ON table FOR EACH { ROW | STATEMENT }
EXECUTE PROCEDURE funcname ( arguments )

-~ name
MEMEROBIR.
~ table
FEBR,

— event
INSERT. DELETE 3 UPDATE Z2—,

- funcname

— T AP RHNRE.

Outputs

3%

i

— CREATE

R & 2R IR TN ETREI L E R .

CREATE TRIGGER ¥E— NIl &SRECEIHGIFURED, ZMASEEXR relname X
BX, HHPITIEEHNRE funcname,

oA A SRR BIER A Zal (BIYREZEF INSERT. UPDATE = DELETE &
WZHE) 8lk, WERESHZE (HIMNAREETLER INSERT, UPDATE 5% DELETE B5%
MZE) 5lk. MEMEASRESEZEISIL, EOIRABGEX HEITHIRE,
HEBBAFIFEANNTA ({OERTF INSERT F1 UPDATE 2/E) , NRMARESHZE3IX,
BMAFFEEN (BEREXEA. BEFHIMER) Ntk a1 "1,

BZEE2 PostgreSQL B RIERMPXT SPI MIfRARNET.

CREATE TRIGGER &—#f Postgres 551 &,
REXRNBEETREZXAR L2 MARS,
BZEYBIRA (v6.4) , STATEMENT fiti & S84 RS2,
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XTFERitAsS, £ DROP TRIGGER,
N,
Hi&
ERE films ENMFEFITZE, REEENATEHRKBRESEET distributors & :
CREATE TRIGGER if dist exists
BEFORE INSERT OR UPDATE ON films FOR EACH ROW

EXECUTE PROCEDURE check primary key ('did', 'distributors',
'did");

FEEUE— M ARITESRERERBZE, BRXYE films NFAE5IA:

CREATE TRIGGER if_film_exists
BEFORE DELETE OR UPDATE ON distributors FOR EACH ROW
EXECUTE PROCEDURE check foreign key (1, 'CASCADE', 'did',
'films', 'did'):;

REM

SQL92
SQL92 1388 CREATE TRIGGER,

FENEZ/MIFH T LMERSME (FOREIGN KEY) ARNKRR, MTAR:

CREATE TABLE distributors (
did DECIMAL (3),
name VARCHAR (40),
CONSTRAINT if film exists
FOREIGN KEY (did) REFERENCES films
ON UPDATE CASCADE ON DELETE CASCADE
) ;

AiZ, BE 6.4 fRA, Postgres HRSLIMHMNE,
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CREATE TYPE

CREATE TYPE — EX —Fh N EREIE2 R

AN

CREATE TYPE typename (

INPUT = input function
, OUTPUT = output function
, INTERNALLENGTH = (internallength | VARIABLE)
[ , EXTERNALLENGTH = (externallength | VARIABLE) ]
[ , ELEMENT = element ]
[ , DELIMITER = delimiter ]
[ , DEFAULT = "default" ]
[ , SEND = send function ]
[ , RECEIVE = receive function ]
[ , PASSEDBYVALUE ]
)
BA
typename
ZOIRMERBEIR,

INTERNALLENGTH internallength
—FHEHE, EEMEENREKE,
EXTERNALLENGTH externallength
—FEHE, EEMEENIIMEIKE,
INPUT input function

—“NH CREATE FUNCTION SIZBREBIZIR, CIEHIEMIMNIE R Z LR A E
.

OUTPUT output function

—“NH CREATE FUNCTION SIZBREHZIR, SRABENASEARRAESERNK
Eto

element
EEMRNEBRNA,; ZSHIEEHATRER,
delimiter
AN REFH.
default
ARRERAFE" MERHEIAE,
send_function

— N E CREATE FUNCTION RIZHRENER, CIEZRENHRERRIRNIESERTIS—
aflRnE,
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SQL

sp
A

hid

1 b

receive function

—/H CREATE FUNCTION GIZZRIREMEIR, BIRZEXBRNBIBEBNEENS —ENHEE
BER R ARIBER,

— CREATE

KB ATIEIREEER

CREATE TYPE #¥FA [0 Postgres M —f AR PR E, HYGIEIREFER., EXXE
BYBFEBRAEREE., Typename REBWEZIR, FEIZEIREEENX R DY /AK

o

CREATE TYPE ERIERB XS ZHI (B create function) SEMANEE, MERLRKNE
RH input_function RE, CIEZEENIMNPRTIERAAIZEE T X HRIERFFIK L]
AHREERR, BR, output function PUTRMEHIEMR, WAL RAMBAFEA
EBEZ—PHEE "opaque" FRWSH,

FNERSIERR TR ERKN, XBY internallength 2—NEEE; MoJI2TKH,
XBY Postgres REFEES Postgres REMEIEERE "text" EHHBMNEN. EEH—
ERETKE, £ internallengthi® I VARIABLE, 9MBETRA externallength X
FRAEBHARIEE.

ERP— PN XBEZYAHERCEHRATE, tJUA element XEFIEEHATRILE,
Blan, EBEX—T4FHELY ("intd") NHE, BE

ELEMENT = int4

BIEPHZERHA HERNSRAT, TTLUE delimiter RARMIENFR . RNDRRR

as (",") .

MEBFHFEEMNFENMVERRR"IBEAELE", JPUERERE— D EINME, B
DEFAULT X#BFIEERINE.

O[iEMK L send functionfl receive function FIFiER Postgres RSN ARFATF
F—aiSLoER., EXMPERT, Postgres FTENSAZEEXRERNERTESIT
BNSRERNRAARE., L, RSB[EEFiEAEEIRNICEEIERRARELR,
AR SS 28 M P i R IR B MAR AR VR AL BRI EROAR U, RIS BMEUE,
WMRAIEEX L,

MREZLRYRNERAEFEEXNBAREHE LI OIEZHN, Fln, BPFHM Sun
-4 12X DECstation AER¥%#H, EHSEMAERTE,

oJigEARE PASSEDBYVALUE FRERIZHIRXE NREMRMNRYMNIREN ARSI AEES
H, IR, REFRTEY 4 FUNXBERERERE.

NFRNEARE, BHFOLMERARTHRNENIREE IRERN. RENRS,

HMARE

FERNT XWABRE array_in # array_out, FATFRFECIZETIKEARR , XL RET]
B TFETME Postgres HRIFE4A,

AR,

"EAM"H Postgres REKERAEAE 8192 F, MRMRFEEANEE, MoMEIZRX
KEB, XERBPROES 7 H"ANKREQ"PEFRAITC. AEANREENKEKZE
VARIABLE,
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SQL

o]
MR B0 box HIBKR, METEXE N PERALAR:

CREATE TYPE box (INTERNALLENGTH = 8,
INPUT = my procedure 1, OUTPUT = my procedure 2)

CREATE TABLE myboxes (id INT4, description box)

REGHLUE— T BETENERYARE,
CREATE TYPE intdarray

(INPUT = array in, OUTPUT = array out,
INTERNALLENGTH = VARIABLE, ELEMENT = int4)

CREATE TABLE myarrays (id int4, numbers intédarray)

XEBLEUB— I ANKRERHELRENDFERE,
CREATE TYPE bigobj

(INPUT = lo filein, OUTPUT = lo_ fileout,
INTERNALLENGTH = VARIABLE)

CREATE TABLE big objs (id int4, obj bigobj)

B 1

RBLZREUTHEFH ("") A%, BERKERER 15 7. XZEN Postgres AT
PEALEHEESIZ— M AXE, HZRAERLEARN TYIZLAN,

=
210 DROP TYPE DAMIBRINA LR,
$Hi52 % CREATE FUNCTION, CREATE OPERATOR LAK PostgreSQL BERIEEPXFK
NENES,
o3
M
SQL3

CREATE TYPE 22— SQL3iEf],
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CREATE USER

CREATE USER — A—NMAFEIERSER

AN

PN

i tH

CREATE USER username

—

!

[ WITH PASSWORD password ]

[ CREATEDB | NOCREATEDB ]

[ CREATEUSER | NOCREATEUSER ]

[ IN GROUP groupname [, ...] 1
[

VALID UNTIL ‘'abstime' ]

username
FRFBER,

password

WITH PASSWORD FfJ7E "pg shadow" ZEHIREAFHNOL. HFXNEE, "pg
shadow" ABO#iZ Postgres LfiFiE, M Postgres AFHASEHIRIRENR
NULL, ¥ "pg shadow" BFENHFHAOSLH NULL B, AFPINEZRFSE LR AR
7 (HBA. PG_PASSWORD %) , EZ, MIRAEMTHAFRETHOS, —MHBBAER
HLBARAZ Postgres LHIBEMETEMINERSK, MFMHEE "pg shadow" FEH
HOS¥ERTIAE, XFXMANERFZNQTENESH B pg_crypt(3). MNEHE
\é\;ET’JH PASS}/éORD ¥4, AFNOSBBIRBEANZFRAE, BEET LHREINAERR
9 NULL &,

CREATEDB/NOCREATEDB

XEFTOEXAFPCBESEENBEN. INRIEET CREATEDB, B4 E X BB B# AT
tI2MBE CHEUEE., £H8 NOCREATEDB B4 OIZEIEENGEN, WRXNFE
A&, ERIAEA NOCREATEDB,

CREATEUSER/NOCREATEUSER

XEFZAREEBZARFAFE— Postgres LD RIEFAF ., BBEXNFOEEZA
PHXNEMEIREN NOCREATEUSER,

groupname

EZAPEAFRRIBARPHANEIR,

abstime

VALID UNTIL Fa1IRE— MBS0, #2i3iZiE/EAFP e Postgres Z2RABEY, 15
IR, NREENAFE "pg shadow" BRREEXAS, ERAFANEEARASKEEN
BIEEH, IREBBXNFE, ZEMHE "pg shadow" FFMEA NULL B, BRREKA
B,
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A

SQL

1k

=y

A&

— CREATE USER
WM IIREIATER.
— ERROR: removeUser: user "username" does not exist

MREEKE "username",

CREATE USER %@ — Postgres SLARIM— N ERA P,

¥ﬁﬁ3F4¢%&ﬁ%isz¥E’J usesysid: 'SELECT MAX (usesysid) + 1 FROM pg shadow
. XELGE Postgres FHF'E'] usesysid AEE5MAIFNIEIERSR (0S) BF ID XYM, X5
MNEYHI4h 2 'postgres' P, & initdb P EH) OS AF ID #AE usesysid, lll]%
RANEILERLERFH 0S BF ID 5 usesysid IUER, SIRAMER Postgres &1ThRHIH B
"createuser" {7,

CREATE USER 5G] 2—#f Postgres 554 B,
{#F3 DROP USER 8 ALTER USER EQIfISER— B FPIKS,
H—LHERBESN pg shadow &,

Table = pg_ shadow
o o - +
| Field | Type | Length|
o o - +
| usename | name \ 32 |
| usesysid | int4 | 4 |
| usecreatedb | bool | 1 |
| usetrace | bool | 1 |
| usesuper | bool \ 1|
| usecatupd | bool \ 1|
| passwd | text \ var |
| valuntil | abstime | 4 |
o o - +

SIE—NMEEOSHARF:
CREATE USER jonathan

SIE— T ASHEF:
CREATE USER davide WITH PASSWORD jw8sO0F4

BIE—IHOLSHAR, ERKSEXRE 2001 FK., TR 2002 FRX—B2ZE, ZKELE

B
CREATE USER miriam WITH PASSWORD jWSSOF4 VALID UNTIL 'Jan 1
2002
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BIE— AP U ZEIREENIKS

CREATE USER manuel WITH PASSWORD jw8s0F4 CREATEDB

R

SQL92

SQL92 $h3&7E CREATE USER i&M],
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A

CREATE VIEW

CREATE VIEW — Mi&— N EILE

AN

CREATE VIEW view
AS SELECT query

PN

-  view
EQEHNMENZR,
- query

£ SQL &, B RANENZINT.,
XTEMSHNESER, &0 SELECT BT,
]

— CREATE
VEBIZRNNRERHER.

— WARN amcreate: "view" relation already exists
MEEENNEEFETHRED, MSHIXMER,

— NOTICE create: attribute named "column" has an unknown type

MERAEERE, IRENMEMRSTE—TRMALENS., fim,
THHGLESFE—THEIR:

CREATE VIEW vista AS SELECT 'Hello World'

MXEHLUARS

CREATE VIEW vista AS SELECT 'Hello World'::text

CREATE VIEW BEX—1MEHN—TIE, ZNEASHEWEYK, BRFR, SBHER—
ZKENESRENNKZIFNME R RRE,

{& A DROP VIEW EQ MR E .
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A&

22— HEMAEEE| (Comedy) FHAMNME:

CREATE VIEW kinds AS
SELECT *
FROM films
WHERE kind = 'Comedy';

SELECT * FROM kinds;

code |title |did| date prod]|kind | len

————— B it e e S e e e e
UA502 | Bananas [105]1971-07-13|Comedy | 01:22
C 701 |There's a Girl in my Soup|107]1970-06-11]|Comedy | 01:36

R

SQL92

SQL92 3 CREATE VIEW 56 E T —LEi4MYBES |

CREATE VIEW view [ column [, ...] ]
AS SELECT expression [AS colname] [, ...]
FROM table
[ WHERE condition ]
[ WITH [ CASCADE | LOCAL ] CHECK OPTION ]

CHECK OPTION

WIS EHMER X, WE_CEFTE INSERT 1 UPDATE #aiEed, LIRERE

BEHEEXVENREY, IRAHE, EIBREL.
LOCAL
FEiZUE L ETEY,

CASCADE

EZRE R AERSIE CeETES. MRBKREE  CASCADE  tHRIEE

LOCAL, N{&xEf#EHA CASCADE,
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DECLARE

AN

A

i tH

DECLARE — EX—1MNATFE B BFIR

DECLARE cursor [ BINARY ] [ INSENSITIVE ] [ SCROLL ]
CURSOR FOR query
[ FOR { READ ONLY | UPDATE [ OF column [, ...] 1 ]

cursor
FF/R4E FETCH 24/FB0RAREY B 7R
BINARY
1553 AR LA — 3 B T AR 2 S A U SR ERERR
INSENSITIVE

SQL92 X@EF, RTEMIFAMERIEENAZEMHR RN ERNZME, AT
Postgres PFFAREERERES A, BRDEMLL, XPXBFREETRR.

SCROLL

SQL92 X#2F, FRREIR FETCH BIETJLAMGRS1T, BT Postgres REAVFRHM, X
TREFRETABER.

query

— MRS HZIFREENTH SQL B, XTERSHMNESFEIESH SELECT iE
.,

READ ONLY

SQL92 X#ZF, R RIARELARIEERER., HTFIX2Z Postgres thifE— o] VARG A
B, XIPEEZREEAHUE.

UPDATE

SQL92 X#F, RNEIEATEMK., BT Postgres BRIASIFIARERN, XX
FRIIA—FERMERER,

column

EFHH), BT Postgres BRIARIFFIRESR, UPDATE FARSIA—REBMER
HR

SELECT
SELECT i InizfTHREIRER.
NOTICE BlankPortalAssignName: portal "cursor" already exists

WMEFIR "cursor" E#ER, MaKEXNEIR,
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1k

i

A&

ERROR: Named portals may only be used in begin/end transaction blocks

MRFRARESSRAFHN, MESRKEXPHEIR,

DECLARE n¥FAFEIZHR, IRTARANEBP—RRRDET. FRIUAINARZ
IS IR OEE,

BEPEARIAN ARSI (ASCII sUHEAMARIES S, BURT Postgres RimBIMEL ) REIE
&, BTHREARMBU_EFRAFEN, RELTR—RERIFTEXAREN, LI,
NABXBELY NN THERAER, FRUXAEXRESE,

EPiRN AT RNFEEREEERA TR et E,

BINARY JEARAZAAH it R VR EEE. Rt ZHEFREERMR—E, RAEN
BBRIHEN,

B, MB—NEHNEEINREE—, BBINFITSBIZRNE "1, MAIZHERESE
F|—NETF control-A ('"A) B 4 FH1E,

I\

{£F BINARY BARRZ /N0, BN psql XA P RARRS kiR, HEEE
A ARG,

A, FHERTEBRREMEX, MBFIRTEARRNINRMERENZ B TTERE,
Eitt, MRIREEFind 8RS [ REAARRNERT (F170 "big-endian" xf ‘little-
endian") , {RAMEABILEIE Z#HEIRRE,

’r

WMERRBLLASCH BREGE, LASCI D LB EREFIHN—L T,

BIRRESSPUA,

Postgres ;R BER A OPEN cursor 1BA); MARES BRI ATH.

£ SQL92 h, FIRRERARNADTIH, ecpg (Postgres BIHRAR SQL FakbiE
25) 3% SQL92 MAE, B3E:% & DECLARE 1 OPEN iEGIHIHARLE,

B B— AR

DECLARE liahona CURSOR
FOR SELECT * FROM films;
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REM

SQL92

SQL92 RAFE#HRAR SQL FMER D {E R, Postgres SIFRE R MfE AR, SQLI2 7t
FIRALX W IERAREIEIEESR . B8 Postgres BArElE RiER), BINARY XEFE—
4 Postgres ¥ B,
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A

DELETE

AN

PN

Hith

3%

A&

DELETE — MIBr— &P 81T

DELETE FROM table [ WHERE condition ]

table

— P EFERNER,

condition
X2— SQLEEEH, BREIEMRNT,
XF WHERE Faf0— SR ESE SELECT &4,

—» DELETE count

RRINMIBR T TEHREIRER ., count EMBRIIITEL
MR count B0, FREBTEMER.

DELETE \igERFMIER#E WHERE conditiontfT,

WREW condition, NMMRERPHAET, ERE—TERENZNE.

BEE—IR, ROTBEENENENR, BEXcondition
i REENEARBEIENIR.

WBRBRE RSB B

DELETE FROM films WHERE kind <> 'Musical';
SELECT * FROM films;

code |title |did| date prod]|kind

————— e e e

UA501 |West Side Story [105]1961-01-03|Musical
TC901|The King and I [109]1956-08-11|Musical
WD101 |Bed Knobs and Broomsticks|111| |[Musical
(3 rows)

BRE films:

DELETE FROM films;
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SELECT * FROM films;
code|title|did|date prod|kind|len
——— - R T R R

SQLO2 A ENIT DELETE iE4):

DELETE FROM table WHERE
CURRENT OF cursor

Hd cursor fRR— 1N EFTHHBAR, PostgresPHIRE R iftre R iEN.
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DROP AGGREGATE

AN

PN

i

3%

i

A&

DROP AGGREGATE — MiIBR— M ERE R8I E X

DROP AGGREGATE name type

name
— M EFERERHHER,
type

— I EFERERHEE, (XTFHIERBENELSERIBESE  PostgreSQL  User's
Guide)

~ DROP
WYRIMITREAHES.

— WARN RemoveAggregate: aggregate 'name' for 'type' does not exist

MREENRERBELRBEEDAFE, HSLIARXFHER,

DROP AGGREGATERMR— T EFENREEN. BERITRXEDS, SAFPUREZRE
REWAEE,

DROP AGGREGATEIGAIZ— Postgres 1551 E.

B8 ¥ CREATE AGGREGATE EARAIERERE.

MIBRZER int4 B myavg BERE:

DROP AGGREGATE myavg int4;

REM

SQL92

SQL92th:% 7 DROP AGGREGATE iE4],
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DROP DATABASE

DROP DATABASE — 48— N B #IEE

AN

DROP DATABASE name

PN

— name

ZMBRAEL B EEEEEIR,
i
— DESTROYDB
SORYEHEELEL.

WARN: destroydb: database "name" does not exist.

!

MREENBEEATE, MSHILER,

!

ERROR: destroydb cannot be executed on an open database
MREENHIEERFE, MSHIER.

= S

1A

DROP DATABASEMIRRIIBHIEEN BERIRHMBREIHIENER., EREHFIEESEIN
7 (BB WCREATE DATABASE®Z) .

pad

DROP DATABASE &) 2Postgres HiE S E.

R

SERE BRBEERNTERITXRER, BEEURNEIER X Adestroydb
1

XFIMICIZEEIRERNEE, S CREATE DATABASEIRA],

R

SQL92

DROP DATABASE 7E SQL92 1385,
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DROP FUNCTION

AN

Inputs

DROP FUNCTION — BR—1MAPEXH C R

DROP FUNCTION name ( [ type [, ...]1 1)

name

WA RHIER,
type

BRESHERE,

Outputs

1 b

i

A&

— DROP
AN e R EIEER
— WARN RemoveFunction: Function "name" ("types") does not exist

MREENRYELMBBEEDAFE, WALHIESR.

DROP FUNCTION 3 MIBRX A C KBS I H. BERTIHS, AP ARZRBNFAEE.
NRIEERBNMASE LR, RARBEELEEANNSHBEENRE A SEMIR.

XFEIZRERE, &M CREATE FUNCTION,

R MBRFTREE:

DROP FUNCTION sqgrt (int4);

RAASHRERBIZREEEE ., BEFRIHEAEZSERETMRR.

DROP FUNCTION 2—f#t Postgres EE5¥ &.

SQL/PSM

SQL/PSM 22— NSEW R o] BHNIRINARAE, SQL/PSM B DROP FUNCTION BAiEE
T
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DROP [ SPECIFIC ] FUNCTION name { RESTRICT | CASCADE }
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DROP INDEX

DROP INDEX — \EUREP R R— K|

AN

DROP INDEX index name

PN

- 1ndex name

BB RIZRE SR,
T

— DROP
RSN BRENR EIHE R
- ERROR: index "index name" nonexistent

MR index name REEWEFHN—1TRS|, RHAXFHER.

DROP INDEX MEHERERZPFMIR—PRENRS, BERTEIN 0L, RUREEERSIH
EESE=

DROP INDEX 2—fh Postgres E5H R,

XFEeIZESINESR, ES1@ CREATE INDEX &),

XEBYEBR title idx REl:

DROP INDEX title idx;

R

SQL92

SQL92 EX THEEAXAMIEENG S, R3IZ—FTIMAXNEME, Bt SQLI2 BEFH
RERSIFENDLSHEX,
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A

DROP LANGUAGE

DROP LANGUAGE — BB— 1M NHFPEXHIRIES

AN

DROP PROCEDURAL LANGUAGE 'lIangname'

PN

langname
NBESHER,
il th
— DROP

EE RIREREHRE LE R
— ERROR: Language "langname" doesn't exist

MEHRAREIEZA "langname" BT, ASHIXFER,

DROP PROCEDURAL LANGUAGE ¥MIFRILETEMEIZA 'Iangname' BT BESHENX .

DROP PROCEDURAL LANGUAGE igf]E—# Postgres i85 &,

XFNEeIESEESNES, 20 CREATE PROCEDURAL LANGUAGE,

R e

ARASKNERTRERZES TMHRS A SIRNAERE.
AT AMBRHERZSIBREEENSHEN, DRICXLRETE pg_proc P8 prolang B
RN RIZ PL EEED pg_language FEWFXR ID,

NS
&
XEmSMER PL/Sample 55 :

DROP PROCEDURAL LANGUAGE 'plsample'

REM

SQL92

SQL92 ;%78 DROP PROCEDURAL LANGUAGE,
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DROP OPERATOR

AN

PN

h

3%

A%

DROP OPERATOR — MNHURBED R R— MEER

DROP OPERATOR id ( type | NONE [,...] )

id
MBBRERFIIRIRR,
type

BRESHRE,

~ DROP
L AINENREIEEE.

— ERROR: RemoveOperator: binary operator 'id' taking 'typel' and
'type2' does not exist

MREEN_TREFAFE, MSHARFER,

— ERROR: RemoveOperator: left unary operator 'id' taking 'type' does

not exist
NMRBENE—TRERFAEFE, SsHRNXKER.

— ERROR: RemoveOperator: right unary operator 'id' taking 'type'
does not exist

MREENE—TREFAFE, HSBRAXFHR,

DROP OPERATOR EBANEURETHIR— 1M INENRER., BERTIHGS, ROARZIRE
HHREE,

E—nsA— RN LR s A X B o PIAE NS E N NONE,

DROP OPERATOR IBG2—Ff Postgres EEY &.
XTI B EFHER, 20 CREATE OPERATOR,
T BRAEER B A R VE AT BOR B AR E R R R A PN EE.

IR int4 BIRRMER a n:
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DROP OPERATOR *~ (int4, intd4);

BIRM/RENE—TREN a:

DROP OPERATOR ! (none, bool);

BIR int4 NA—TTMNRIEMER a !

DROP OPERATOR ! (int4, none);

R

SQL92

SQL92 ;& E DROP OPERATOR,
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sp
A

DROP RULE

DROP RULE — &R EE il R — 1 EFE BN

AN

DROP RULE name

PN

name

EHRHEFEAVH LT,
Hith

— DROP
REHREIFER.
—» ERROR: RewriteGetRuleEventRel: rule "name" not found

MREENAVAEE, ASHAXFHER.

DROP RULEMIEREH] Postgres MU RZ P #IBR— MR, Postgres &3IZBM=Z IEs&FIHITZ
MU, HFNRFEBERPBEREEN.

DROP RULEEGIE—F Postgres ISV &.

XFUEeIEMUAES, 15S%E CREATE RULE,

MU —BEFEMER, N ZAUNFEANHERERNHDOESEZELX.
%
BIBRES MM newrule:

DROP RULE newrule;

A

SQL92

SQL92 413 H DROP RULE,
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sp
A

DROP SEQUENCE

DROP SEQUENCE — BB — 1M BRI

AN

DROP SEQUENCE segname [, ...]

PN

segname
FHIHETR.
T
— DROP

Fr 3\ 4% A T M BR BT IR B B05E B
— WARN: Relation "segname" does not exist.

EENFIAFEREIRXRER,

DROP SEQUENCE NHUIBEDHIRFIISEMES. EHAEFIIMAHKENART, BH
TI#A®XE pDrROP TABLE iBA)—#E,

DROP SEQUENCE iEfG2—F Postgres 55 &,

XFEeIZFIHES, ES1R CREATE SEQUENCE 154,
&
BENHIREPREIRFS serial:

DROP SEQUENCE serial

A

SQL92

DROP SEQUENCE &8 HI7E SQLI2 b,
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sp
A

DROP TABLE

DROP TABLE — \N#IREDHIREFZERE

AN

DROP TABLE table [, ...]

A

- table
ERIRNEFERAMENER,
it
~ DROP
WYHRNERIREAHER.
—~ FERROR Relation "table" Does Not Exist!
MREENRANEELIREEDAEFE,
111
DROP TABLEM#EETMRERNAE, REERBEESEMR—IRIAE, —PRULE
WM DELETEFZ4T, MAHMIR,

MRBMIREVER LB KRR, SEMBREN].
KMBR—P ZRRSFASFMNRERNAE,

XFIMTCIZHERENES, 155%E CREATE TABLEF] ALTER TABLE,
Bix
MIBR £ilms fl distributors WE:

DROP TABLE films, distributors

REM
SQL92

SQL92 3 DROP TABLE L& 7 —LL5R4 aIRE S :

DROP TABLE table { RESTRICT | CASCADE }

RESTRICT
RIER G R G IR E 2 T ML R R BERMIBR.
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sp
A

CASCADE
FrE 5| B ENE ST B ML R ERGEMIIR.

'R
AEXWRE.

ASSY

Bal, EMR—TESIBNAE, @
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DROP TRIGGER

DROP TRIGGER — BR—" Mt & 22 I E X

AN

DROP TRIGGER name ON table

PN

name
—NERE BHETR.
table
—NEHER.
T
— DROP

AR 2R AT M BRET IR @ BYE R
— ERROR: DropTrigger: there is no trigger name on relation "table"
EENMARAFEREIXFHER,
S
fii ik

DROP TRIGGER MBRM— M NEMAREXNAESIH, ERTEXNLIAAFLIZ
TR RNAEE.

N E -
e}
DROP TRIGGER 2—% Postgres i55Y &E.

XFI{IeIZ it L 2RHER, S CREATE TRIGGER,
Bix
HEE films LAY if dist exists flARR:

DROP TRIGGER if dist exists ON films;

R

SQL92

DROP TRIGGER iFA)i& B HME SQLI2 &,
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DROP TYPE

DROP TYPE — NEZBRDBIR—MEAFP EX HISEE

KN

DROP TYPE typename

PN

typename
MEXBENBR,
i th
— DROP

WL RIEIREAHER .
- ERROR: RemoveType: type 'typename' does not exist
MEKATIEENEE, REBXFHER,
111
DROP TYPE BMNRZBRIMBR—THEFXE,
REXBNMEESENRE.
-
DROP TYPE 1562 —# Postgres IB=H &,
XTI eIEZRENER, 20 CREATE TYPE,
MBRERIE AR R BRER . I RE. HAAE. FERENEXZAPNRE.
7VE
MEMRTRNEXR, BT ARARTRE,
R
EIRR box FE:

DROP TYPE box

REM

SQL3

DROP TYPE 22— SQL3 i&4],
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sp
A

DROP USER

DROP USER — IR — MNP HIE R

AN

DROP USER username

PN

username
— M EFEAFHNER,
T
— DROP

IR P NIRESTESR,
— ERROR: removeUser: user "username" does not exist.

BPERRBN N,
111
bROP USER MEUBESMIRIEENMP, ERXAPBENETRIEE. SRRMBZAP

EARTHECHMEETRENER. HERMAR. XFEQTULUNLE destroyuser IR
€A, ZiezArPER0EelEN.

it
DROP USER 22— Postgres 51 8.

MM eIZ KRB PP IS E155% CREATE USER ] ALTER USER,
Hix
MER— T RFPKF:

DROP USER Jonathan;

REM

SQL92

DROP USER £ SQL92 8 HAEN.,
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DROP VIEW

DROP VIEW — N\EUEES I BR— M RERE

AN

DROP VIEW view

PN

view
NEUENEZR,
Thr
— DROP
SORMIHEBNHE,

- ERROR: RewriteGetRuleEventRel: rule " RETview" not found
MREENNEELEEDAEE, MSHILESR.
111
DROP VIEWMEUEEDHER—TAEMNE, BERTRXEHS, RURZZNENREE,
a3 -
Postgres DROP TABLEIBAItEMIFRME .,
XTFEeIZMENER, BSHCREATE VIEW,

Ri&
ERBSBMIRE Rk ndsBNE:

DROP VIEW kinds;

R

SQL92

SQL92ADROP VIEWHLE T —LEER4M Y RE

DROP VIEW view { RESTRICT | CASCADE }

RESTRICT
BEIABRERBNE R TEELIRONE 7 SR EER.
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SQL

sp
A

CASCADE
a5 A E N ENREEARESERR,
g3

’w

Bal, EMPostgres#iEEDMIR— MK ANMNE, ROREXMRMIRE,
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sp
A

EXPLAIN

EXPLAIN — E/RIEGHNITAT

AN

EXPLAIN [ VERBOSE ] query

A
VERBOSE
EREMTEURINIRE.
query
T query,
T

NOTICE: QUERY PLAN: plan
kBPostgres/zin I EXEE I,
EXPLAIN
T BR TR A& HHIRE.
o= o,
i

XEGLHBLETSHNAT., RANBHESHESINE KN, VERBOSE ERIEEREL
ERTENTEHALH, FHIBEMITENIHI&XE postmaster HEX M,

g
XF A BAEPostgreshXIRANMERIINER, BRABROBIXR,

XTFERRUNCNE TN —RERTUEHEELR B PEE, ESERIBEESN
BRRIEEPXTRSIMEREBDLERNEY,

Fi&
B R EEEANEA

postgres=> explain select * from foo;
NOTICE: QUERY PLAN:

Seq Scan on foo (cost=0.00 size=0 width=4)

EXPLAIN
REM

SQL92

SQL92 4 F/ENX EXPLAIN &G,
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sp
A

FETCH

K

PN

Hith

FETCH — (& R isAr3REAT

FETCH [ selector ] [ count 1 { IN | FROM } cursor
FETCH [ RELATIVE ] [ { [ # | ALL | NEXT | PRIOR ] } ] FROM ] cursor
selector
selector EXRENAE, BOLARTIIZ—:
FORWARD
RET— (HTF—E) 17, MRBE selector, XRHINE.
BACKWARD
REEI— (FAI—L) 17,
RELATIVE
AFRA SQLI2 MFENERFEE,
count
count RERBRS DT, EUURTINZ—:
#
—PMERSBY, BEEERRSMT, TR, ABHSFNTRE FORWARD A

BACKWARD 758,
ALL

RERABRREIT,
NEXT

SEMFHREHEZ 1,
PRIOR

EMFIREHE -1,
cursor

— M EHFEARE B R,

FETCH ;REIHfE EfftrE X NEBNER.

MEEBRY, HEETIIHER:

NOTICE: PerformPortalFetch: portal "cursor" not found

WRE cursor WEIREEE, BV RESSHRASE,
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1k

i

A&

NOTICE: FETCH/ABSOLUTE not supported, using RELATIVE
Postgres R FFFIRAVAERT EfL,
ERROR: FETCH/RELATIVE at current position is not supported

SQL92 RiIFEAEE

FETCH RELATIVE 0 FROM cursor

RERZFIR" Y E" LM1T, Postgres BEIASEIX—#IS; Xfrlt, BEEHIFEEH
REZTRERRAET, FNTIBE ALL X¥EZF, NR{FERT RELATIVE X%, Postgres
BREAPFPEENZ SQLI21TA, HERMEXEZHFEIRHER,

FETCH RFB P ERBFIMERIT, RERNITHE +18F . NRFFRPRRKOTHOT #, WA
IREVARLE A INTT, AXHEF ALL REBEHZBRRFIRPAERIRMNIT, TTLE FORWARD
#0 BACKWARD BN A RIREVT. EIAA BE FORWARD,

’r

NEAFRITHEIEE AR, AKEN T RE FORWARD 1 BACKWARD X#EFHH
@, 541, FORWARD -15BACKWARD 148[E,

33, FORWARD #1 BACKWARD Xx#= 2 Postgres ¥ |8, th3#F SQLI2iE%, BIHSME
e, XTRAELTENAT LTI,

—ERETEHRRER, ZENEXERFOHABERET.

Postgres A FFEI AR EMEIE, RAEFITERRFOERBEAFT, VIEW BEFtLE
EHNER. B, BPORKHEINE UPDATE o< KRERELE,

IR RBEESSAEER, ENENRENSEBERFNSXREN,

28 MOVE EBOXXTHIAIE. £ DECLARE EAXRFEEHR., 2% BEGIN WORK,
COMMIT WORK. ROLLBACK WORK iEGILAKBEXFEESNESER,

--set up and use a cursor:

BEGIN WORK;
DECLARE liahona CURSOR
FOR SELECT * FROM films;

—--Fetch first 5 rows in the cursor liahona:

FETCH FORWARD 5 IN liahona;

code |title |did| date prod]|kind | len

————— e e s it e S L PP

BL101|The Third Man |101]1949-12-23|Drama | 01:44

BL102|The African Queen [101]11951-08-11|Romantic | 01:43
\

JL201 |Une Femme est une Femme|102]1961-03-12|Romantic
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P 301 |Vertigo [103]11958-11-14|Action | 02:08
P 302 |Becket [103]11964-02-03|Drama | 02:28

--Fetch previous row:
FETCH BACKWARD 1 IN liahona;

code |title |did| date prod]|kind | len
————— e
P 301|Vertigo [10311958-11-14|Action | 02:08

—-— close the cursor and commit work:

CLOSE liahona;
COMMIT WORK;

AR AN ER 2 Postgres ¥ &, XEICFARANIEEMAES SQLI2 E X BIBR AR
iR ]

SQL92
SQL92 #iF FETCH 43S EAIfAR, HAFEEREMAERXTE:

FETCH ABSOLUTE #
FROM cursor
INTO :variable [, ...]

ABSOLUTE

FARMAR E B IE ENLXITTS ., Postgres FHETETSHRENES, BEMAGFX
—BEST,

variable

BiRERE,
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SQL

sp
A

GRANT

GRANT — 1B RIRF—1NEF . —1NASFFERF

RN

GRANT privilege [, ...]
ON object [, ...]
TO { PUBLIC | GROUP group | username }

B
privilege
o RERIAR RS :
SELECT

nEEER/MENRE,

INSERT

B8 ERBIFTBSIEANIIE,
UPDATE

BHMEERNME,
DELETE

MIEEZRPMIRTT,
RULE

EXR/MELEXHMN (I CREATE RULE EEG) .
ALL

RYEENRIR.

object

ERFIHANRAONROER, dJeeflNRE:
« table

. view

+ sequence

« index

PUBLIC

REMEAFPNESER.
GROUP group

WERFRE—NE group, FEHATMADR, AXFR TEHERNSREXCIZE,
username

WERFRIRMABFHETR, PUBLIC EREMBEREFNEISER.
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it
CHANGE
A0SR AL TN MR [E 1L E R
ERROR: ChangeAcl: class "object" not found
MREENNRATH, RELEFENRRFIEENHEIA,, WRELER,
ik
GRANT AN RNIREEHENRZFREA, (PUBLIC) IETAFNA., RIFCIEE
AENREEZE GRANT IR, BREVEE ZSNIAEFPREEHRRR,

—BERPABETHR LR MR, MHEBTEZNR. TRANKRNEIEE GRANT X
R, BIZZBMHFERERR, FEBITLUMRNR,

£/ psql \z BLKPUBARR ERRNESER:

Database = lusitania
R et e o
-+
| Relation | Grant/Revoke Permissions
\
R et e o
-+
| mytable | {"=rw","miriam=arwR", "group todos=rw"}
\
R et e o
-+
Legend:
uname=arwR -- privileges granted to a user
group gname=arwR -- privileges granted to a GROUP
=arwR -- privileges granted to PUBLIC
r —- SELECT
w —- UPDATE/DELETE
a —- INSERT
R -- RULE
arwR -- ALL

i
Bal, E6l3# GROUP, #RFTIMFE pg_group HIEAFIE:

INSERT INTO pg group VALUES ('todos');
CREATE USER miriam IN GROUP todos;

27 REVOKE &6 REH IR R,

A&

-- grant insert privilege to all users on table films:
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GRANT INSERT ON films TO PUBLIC;
-- grant all privileges to user manuel on view kinds:

GRANT ALL ON kinds TO manuel;

REM

SQL92
SQL92 B GRANT EZEAFAEXRFTHENINEENR, tLRFRELERBNREF i AN
R
GRANT privilege [, ...]
ON object [ ( column [, ...1 ) 1 [, ...]
TO { PUBLIC | username [, ...] }

[ WITH GRANT OPTION ]
HF RS Postgres TMHMFHS, HETHI5E:
privilege SELECT
SQL92 AVHEES/MIRIR :
REFERENCES
RITFEREMARP S| BEER/MENSS L,
USAGE

RVMERE. FRHE. HEFANEER, IRNRIEENARR/MNE, privilege
WRRIEE USAGE,

’R

H#l, 7 Postgres PEAXNDHILNIRFRIR, BAEIZ—MEIAFTNHN
B, REENRETFZAE.

object

object
SQL92 AWF— M EIMIEINREX R
[ TABLE ] table

CHARACTER SET
RFEREENFHE,

COLLATION
RVHEREENHFF.

TRANSLATION
RIHERIEENFHERE,
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A

DOMAIN
RVFEREENE,
WITH GRANT OPTION
AVFHERBNRRFE A
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INSERT

AN

B

Hith

;1P

A&

INSERT — [@—PNERBEANFIT

INSERT INTO table [ ( column [, ...] ) ]
{ VALUES ( expression [, ...] ) | SELECT query }
table
— N EFEERNER,
column

tableP—HIREFR,
expression
EMF columnPI—MERERIXNHE,

query

— T ERNEE, BRSHNH—FHMIRIESE SELECT B4,

~ INSERT oid 1
REAT—THEENER. - oid REEATHTIRRR,
~ INSERT 0 #

BATSTHRENER, - # REANTH,

INSERT ARHFEANE—PRPBAFIT, ATUA—KIBA—T, BATUBA-ITEILERNSH
7. BIRFIRPNIETLRERIRFS L. NTBiRfIEPiREHIANEN,
BREARME, MRFRBEFBHNEANME, WEREA NULL, IRESMIINRAAHELER
IEH, BB HEERFHI%ER,

B —NEEMEUE, (OB AEZELN insert AR, H B X WHERE 74 this EHEEE
A select &R,

--Insert a single row into table films;
--(in the second example the column date prod is omitted
—-—therefore will be stored in it a default value of NULL) :
INSERT INTO films VALUES

('UA502', 'Bananas',105,'1971-07-13", 'Comedy"', INTERVAL '82
minute');
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INSERT INTO films (code, title, did, date prod, kind)
VALUES ('T_601', 'Yojimbo', 106, DATE '1961-06-16', 'Drama');

--Insert a single row into table distributors, note that
--only column "name" is specified, to the non specified
--column "did" will be assigned its default value:

INSERT INTO distributors (name) VALUES ('British Lion');

--Insert several rows into table films from table tmp:
INSERT INTO films
SELECT * FROM tmp;

--Insert into arrays:

--Create an empty 3x3 gameboard for noughts-and-crosses
--(all of these queries create the same board attribute)
--(Refer to the PostgreSQL User's Guide for further
--information about arrays).

INSERT INTO tictactoe (game, board[1:3][1:3])
VALUES (1, '{{"","",""}, {}, {"",""}}");

INSERT INTO tictactoe (game, board[3][3])
VALUES (2,'{}"):

INSERT INTO tictactoe (game, board)
VALUES (3, "{{,,},{, v}, s/ }}")s

REM

SQL92

INSERT 565 SQL92 REeHRB., queryFaM A E T BEFENIRFNCSRE SELECT 154
EF‘O
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LISTEN

AN

PN

Hith

3%

i

A&

LISTEN — ISIFEMNMEN K4 _E8IEA

LISTEN notifyname

notifyname
BAFEHER,
—» LISTEN

EMR AT e R BHR B BYE R
- NOTICE Async Listen: We are already listening on notifyname

MR ZERELEMR T ZEMEMH.

LISTEN 18X AaTHIPostgres/5imE M A BHI S noti fynamefIISIFE,

HYHS NOTIFY noti fyname BEBN - RHE ARG ImE R IEER B — IR ENEHAL
BimER-—-E A EERIMZBN RGN SR SEIEA,
MENERXEEMENCEEZENRNIGRNA., ESERIESRE NOTIFYHITE,

[ UNLISTENG L BUE—NEIR T 48 S @M KA 0EM., Lok,
BiRH ST R HER NS BEER.

Biim N AN @A B AER A EBURFEERE Postgresi BfwiEEO., FRAEAR
8 libpg FEEB, MAKEHEE SQL S<—#ARH LISTEN, FAEEEM R
2 POnotifieskEHRBWERI TEHMEMEH., HMiEO (Hia0 libpgtcl) 12T LIEE
MEHNESESZ%,; IfLE, #A libpgtcl B, NAREREEARAMNEELRHLISTENS
UNLISTEN, BEZMBIESRRITERERNIE,

NOTIFYHIBERBE X FLISTENH] NOTIFYRENEZHi1E,

notifyname TIUREATMENBRERANERFHE, EAFTENMEATZRERNEIR,
IR notifyname HMSISHEER, EEEAVRIEEZLARNER, MU KEANEBY
31 PERFNEMERF S,

fEPostgresf—&LBHARAD, notifyname AXNNHATMEEREZN, BEEHEIEELES
MEER, HAARSISIEEEER, AEEAFABRTEXHE.

-- Configure and execute a listen/notify sequence from psqgl
postgres=> listen virtual;
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LISTEN
postgres=> notify virtual;
NOTIFY

ASYNC NOTIFY of 'virtual' from backend pid '11239' received
o
FEM

SQL92

LISTEN £ SQL92 4%
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LOAD

AN

Th

1k

i

A%

LOAD — s —1 BR 3

LOAD 'filename'

filename

B FahiSR B B iR,

- LOAD
ISR ETIR EIRE R .
— ERROR: LOAD: could not open file 'filename'

HARIEENXHINREINER . XML Postgres/Fim o], HEEEHNTE
BREE, TRERIER,

=B (".0") XHEHE Postgres/Fimitit =g, XMH—BERE, & X4PHIR
BREED T BINE, XN R TSR EX R R,

MR RER LoADERR, ZXHRBERIE—RHKPostgresiF MK B ERE., LoAD th
DL AREBRXHEREAENREZEENRRE. BRIRXFA C EEXHIENE
#Ro

EE BRSSP B R AN A E A& LoaD SRR BRI IIREL, Flm, X
APHFERMNIEREA. FARREERHFEEPHNRL. HFH Postgres AF K
#, eNANBEAB—TERUNMY BPEXNREY., XZEERNMRBHEHMKEH, Postgres
EHB[LEEATRYNBPAEENME st =E, BURBRARKENER, UASE

178

B RRFADBMETL XA, fl0, £ DECstation £, HmFERFL B RGN
WNR{ER /bin/cc ilt-G 0iEIR,

AR, MRIRIEREIEPostgres BAEZIFF S, LOAD WRAEE T{FARESFF ADT,

--Load the file /usr/postgres/demo/circle.o

LOAD '/usr/postgres/demo/circle.o’
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A

SQL92

LOAD £ SQL92 d3& A,
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LOCK

AN

PN

3%

LOCK —ZSESAEABE— %

LOCK [ TABLE ] table

table

EPENINERNER.

DELETE O
BILINETIREIRYER ., LOCK SEMA—RFIEARSMBRIEQI{TH DELETE FROM table,
ERROR table: Table does not exist.

WMRE table AMFEMRELGES .,

LOCK HEEZAUHHMIERPE—INE. EHNEKHAFR: REE—INEBESDEEE —LEH
7, AREHEl]. WRAH LOCK BOEXPiIER, ERRSHEFE—IX UPDATE, INSERT
DELETE B{EIN A ISR BIE., MBIRE select ZBIRBEHHMBHIEZE, BINEF 8%
BIEPHEE, #AEXMMMNBECSHNER, SEURMNASERSHNABME select 48
HEPPUEESHHMbBIEMETR, NMRRIEH.

REHNBZ—MIFE: —TRPEET—KE, 53— TAPMETEKE.
ERLGHERFNFHNEN, E—TAPXENELE_TAFNE,
SNAPREMES—TAPNER, RTBAPHEHFHFERENTA.
E—HBREERTAFUERNIRFSESR, £FAFNSERBRAIERAST M,

Postgres RIS, HEERBESRKBRED . BEELE—ITRINESS
MINTTAK .
LOCK 2—fb Postgres 51 &,
LOCK RESFAEEIER.
Bug

MREBENRBMIR, BARNESSNERTH, ERSEENEN,
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--Explicit locking to prevent deadlock:
BEGIN WORK;
LOCK films;
SELECT * FROM films;
UPDATE films SET len = INTERVAL '100 minute'
WHERE len = INTERVAL '1l1l7 minute';
COMMIT WORK;

R

SQL92

SQL92 &13%HF LOCK TABLE, ME{EHH SET TRANSACTION FRIEEEEZHNHLET,
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MOVE

MOVE — ¥@listru &

AN

MOVE [ selector ] [ count ]
{ IN | FROM } cursor
FETCH [ RELATIVE ] [ { [ # | ALL | NEXT | PRIOR ] } ] FROM ] cursor

o=
i ik
MOVERFFH PIEIRMUL BB IIE ENTH ., MOVER TEA R EMUFETCHE S,
BEREMFRMARE LT,

BXEENAENMEYT, BSRFETCHRS,

MOVEE—"Postgres 51 &,

BB HNEIRIESRFETCH, ERFRESFIDECLARE, BXESHNESER, ESH
BEGIN WORK., COMMIT WORK. ROLLBACK WORKﬁEﬁL

Ri&
IR — N

BEGIN WORK;
DECLARE liahona CURSOR FOR SELECT * FROM films;

—BZET © 17!

MOVE FORWARD 5 IN liahona;
MOVE

~~MiffhR Liahona chigERZE © 47

FETCH 1 IN liahona;

FETCH

code |title |did| date prodl|kind | len
————— it s e et
P 303148 Hrs[103[1982-10-22|Action | 01:37
(1 row)

~T XMfEAR liahona JHRIRES:

CLOSE liahona;
COMMIT WORK;

R

SQL92

SQL92 & BMOVEIRG, EAEM, SQLO2AFMNIFEIRNEX{IE FETCHIT, MMRILHIE
TEARRE T B IEF B 22,
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NOTIFY

AN

PN

Thi

3%

NOTIFY — BIFF S EA IR R MBI A BRI RS

NOTIFY notifyname

notifyname
ERESHBMFEMY,
NOTIFY

i\ notify S BT,
Notify events

SHPILAERBITHREIR, S0 AN HAR S 0N AR @ NER T ENREFRIT.

NOTIFY G EHFIFIEETENUAE AIEE@EMRMEHITE LISTEN notifyname BIA]
mNRAAE—MBHIEH,

RBARIKNBNSHEREFEENFMANAL HEBNN/ERHARN PID, AKIEFRITE X
EXAEHEEDPREERNFERZURSIEEEINE X,

BE, BNFRMSSHEETERKRNSRER, BNSHARRLEKE"REH TXIKE,
EBEECEMHAHAA". {8 NOTIFY M LISTEN SLHFRENXFPXEE, Flt, HIRERTE
LRI A ENSEGERETRNBENERAETPEBNE L,

NOTIFY AiflaE— Postgres #¥IEEMN—ABERMT —MHENESE IPC (HZEE
&) ¥lHl, B EREEEFNE,
T MEMNBEHNE QS IFEEEMNEE (MAMUNERREE) NESENS.

HNOTIFYAFRIPARRPFERLAEZ U, —EEHANRERERIGZIE NOTIFYBUEBREXE
ARG, XiF—k, BEARAETHUNASEDALEM,
f‘_ﬁﬁ&r—J\ﬂ".Z{ glp\lﬂﬁﬁﬁﬂ

NOTIFYE%:FEEEESSQL$““E B, MRESSAINITT NOTIFY, EHNEH
BRI ENEESERINASEIXER, XSBRHN, BANRESDIL,
iﬂzﬂ]z’%%ﬁqﬂﬂ’lﬁﬁﬁunvﬁﬂ?fffixﬁi B13F NOTIFY, {BIIRHE JE%D%#F_LEULL XT]
BERIEARR, HIX, NE—NEEXFHNERELTESIHKE—MNEMNES
ZBEMEHEIESNTM (BRYEPIE) ZEFSXEEEENRRK, B,

HERZ: IR—MENEENEEEPIENESAEEX,

AMIESFEUER AR B ZEN-—BEE—BIREMNAL TR, MEE"KE"E,
FUEMBEHRESESZEEE, ABENEILRE: A NoTIFY B{TLMNESEEMNMN
BNREFRFEEEE,

NOTIFY HE—NEZHENTAREMN Unix F5: NIRAEENBRSRAKEE—ENEZNE
S, RWETTREXMYZRATH votiry RIREI—MEMEH. B, KREKEEHNHREH
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i

A&

AR—MFER, EROMUERA NoTiry BMEBEFEXTIESHNNA, MA—TMHEENR
(BIENFE5) RIBBRAETHAURKRETSDR,

&KX NOTIFY HIRImECRNBAEKITE—EME, XRRELNER. AXMERT, B
SEEAMAE RITRE—FIRE — M MRANEYS, RIENAESE,
XOJRESHT A ——GINBEREIREESR, KENANERZAKBECRIRSANER, &
Postgres 6.4 RZ/GHMRAS, cILABEREA HBME/ERHEEZEN PID (FEEMNSHHRP
&) REE5BECHN/ERD PID (M libpg 3R15) HERERXTPEII T, —EHEEH,
ZENEUNISECANIIEREER, TJRE, (REN—RAIPFNGRE,
ERXE—MRENEA, PostgresSiE B BEH 5B EMERNEN D FHRT,

E it 28 B @M H A SILIRE S KB IMRRER ., )

notifyname T URRAEAZBHRBRNERE,; EARUXNATERRNEIR, R
notifyname FANSISHEE, EEERAUREEZLERNEIR, MULRKERS 31 1"FF
MNEEFR &,

£ Postgres f— L BHIRAD, X notifyname AXMRPAFAMEERZN, BMEEELEEN
NER, LAABENGISHEE, X—EREABHFE.

£ 6.4 Z I Postgres iiAD, BHERBEEN/EIR PID BEflinB Ci/Eixe PID, A
WEMLRERAS, TEICECHENSEMES i@ XS,

-— Configure and execute a listen/notify sequence from psqgl
postgres=> listen virtual;

LISTEN

postgres=> notify virtual;

NOTIFY

ASYNC NOTIFY of 'virtual' from backend pid '11239' received

REM

SQL92

SQL92 §3&E NOTIFY 184,
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RESET
RESET — IRERIENIETRSHABRIAE

AN

RESET variable

PN

variable

BXUAXENEZER, BSH SET B,

RESET VARIABLE

R variableHINEENEIAE, RELER,

RESETIERERENIINE, BXAFHBEMINME, ESFISETHRS, RESETE

SET variable = DEFAULT

HEAEN,

RESET i) E—\PostgresizS¥ &,

RE/ERTENEIBESIR SET/SHOW 54,

~- g DateStyle EERNIIAE;
RESET DateStyle;

~~ B Geao FENEINME;
RESET GEQO;

R

SQL92

SQL92H & BRESET,
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REVOKE

REVOKE — N\—1MNAFP. —MNAEERE B P EWGEA BISGR,

AN

REVOKE privilege [, ...]
ON object [, ...]
FROM { PUBLIC | GROUP group | username }

B
privilege
oJRERIAN IR :
SELECT
HiE—MEER/MERFEZINNER,
INSERT
B —MEERN A TIEA SRR,
UPDATE
BEH—MEERNFBETINNR,
DELETE
M= EERMBRITHIUR.
RULE

HEEX/MELEXAMUAINPE, (X CREATE RULE) ,
ALL
BN

object

E O RARRANREEIR, TTRENNRE:
.

- NE

- 75

- &3l

group
E NP EIBARRIVEB B TR,

username

ENPEWIREI BB, A PUBLIC XBFIEEMEAF,
PUBLIC

AETE R P EE ERRR,
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Hith

3%

TR
1L /S

A&

CHANGE
BRI EHIREIAYE S .
ERROR

NRATTHHATTREMN—MER A - BB RETREEER

REVOKE fiF— 1R EIZERIIEIEFREAF ((@d PUBLIC) SENAFP AN
R

XTRAEMR ERRNESER, ESH psal B9 \z &<

Database = lusitania
o et
-+
| Relation \ Grant/Revoke Permissions
\
o et
-+
| mytable \ "=rw","miriam=arwR", "group todos=rw"}
\
o et
-+
Legend:
uname=arwR -- privileges granted to a user
group gname=arwR -- privileges granted to a GROUP
=arwR -- privileges granted to PUBLIC
r —- SELECT
w —-- UPDATE/DELETE
a —- INSERT
R -- RULE
arwR -- ALL

R
BHal, Z68/ZE— GROUP, {RIXAFHIME pg_group HIHEANEIE:

INSERT INTO pg group VALUES ('todos');
CREATE USER miriam IN GROUP todos;

-- revoke insert privilege from all users on table films:

REVOKE INSERT ON films FROM PUBLIC;

-- revoke all privileges from user manuel on view kinds:
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REVOKE ALL ON kinds FROM manuel;

REM

SQL92 89 REVOKE IBEAB ESEIARIRINEES, EEXNRPTATIGIRR:

REVOKE { SELECT | DELETE | USAGE | ALL PRIVILEGES } [,
ON object
FROM { PUBLIC | username [, ...] } { RESTRICT |
CASCADE }
REVOKE { INSERT | UPDATE | REFERENCES } [, ...] [ ( column
[, -..1 )1
ON object
FROM { PUBLIC
CASCADE }

username [, ...] } { RESTRICT

ENFRIMATIESHH GRANT T,

REVOKE GRANT OPTION FOR privilege [, ...]
ON object
FROM { PUBLIC | username [, ...] } { RESTRICT |
CASCADE }

B — AP EEERREFEMANN N, FPFRNATIESH GRANT <,
OJRENNRE:

[ TABLE | &k/#LE
CHARACTER SET =&
COLLATION HE# M)
TRANSLATION %%#%
DOMAIN i3

WS user1 — MR WITH GRANT OPTION #1325 user2, T user2 XIiBE#EF user3,
BBA user1 TJLA{$EAA CASCADE X §2= Bk B LA R .

MR user1 B—MIPRH WITH GRANT OPTION #13&% user2, M user2 XiEE#EF user3,
BBAH userl IXE EIBGZNREY, JNRAh/iIEET RESTRICT X#=F, EISCKEEK,
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ROLLBACK

ROLLBACK — th1F H4BTHNES

AN

ROLLBACK [ WORK ]

A
31:-10
i
ABORT
AINEHREANER
NOTICE: UserAbortTransactionBlock and not in in-progress state ABORT
MRYEEBEERHITHNES.
o= o,
P
ROLLBACK ElRH BB S HEZBSHIMNMEENEER.
TR
XBEF WORK RIEFE1E, tIAEEE,
/M comMIT IBAMINMEIE—TNES,

N
N,
Ri&
--To abort all changes:

ggLLBACK WORK;
REM

SQL92
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SELECT

AN

A

SELECT — NEH M E P ET

SELECT [ALL|DISTINCT [ON column] ]
expression [ AS name ] [, ...]
INTO [TABLE] new table ]
FROM table [alias ] [, ...]1 ]
WHERE condition ]
GROUP BY column [, ...]1 1]
HAVING condition [, ...] 1
UNION [ALL] select ]
ORDER BY column [ ASC | DESC 1 [, ...]1 1

L e M O e T e B M

expression
FHHEH—TFRER,
name

B AS FAANHEERIEER —PNEFR, name FEEEF WHERE &4kt , (BB TILAEHE
B9 ORDER BY 5 GROUP BY #a45|H,

new table

MRIEET INTO TABLE ¥4, EHERBEMES T EBEEENNER, 1R
new_table A&, BBHMEIEE, ESERS M SELECT INTO,

i

CREATE TABLE AS iBG]th & M— select B CIE—INIE.

table
FROM F6) 5| AR BERBER,
alias
FIERNERER, EATEERHRAENRAIERNEN,
condition
—NERAEHRBNH/REIAR, L WHERE 74,
column
RMDE,
select

— B} ORDER BY Fa4rEB AR select 156,
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sp
A

Rows
HERRPEFENZETES.
- count
EEIREIRITEL.
111
SELECT ¥EX@i#E WHERE 4RI E1T, MREH WHERE, UERE—1MNRBFABTT.

GROUP BY FARFHAFPEBRS LE— RS AETFH, (X GROUPBY ¥1]) ,

HAVING FAiEEBIMN RIS EFONERPERFELAMSHENMEZE. (I HAVING F
) .

ORDER BY FAIR WA FIEER RITRAF A FENIBIERHRE. (X ORDERBY F14))

UNION FAEE— 1 HE R/RRIHEES LML, (I UNION F4) ,

RpAXS— 2RI SELECT NRA BEZENERYE (L GRANT/REVOKE iE€]) ,
WHERE 71

oJiEH WHERE RM4EFUT—RE:

WHERE expr cond op expr [ log op ... ]

Hoh cond op TJRAR =. <. <=, >, >=, <> Z—, 3 ALL. ANY. IN, LIKE FERMHEE
&, M log opalbAZ AND. OR. NOT Z—, Lt#iR[E TRUE 5 FALSE, MIRFRAXKER
FALSE M FrA SLAIEBME ST

GROUP BY F1j]

GROUP BY s E B NAL FASHHIHNEHE:

GROUP BY column [, ...]

HAVING Ffj
3%l HAVING £EEBNT—RER:

HAVING cond expr

Hth cond expr 57 WHERE a5 EHIMEE .
HAVING $5Bi@3 MSERTIEE FANERPHERRBE cond expr WAMS HHMNERE,
cond_expr 5| BEYE—FIE R I Xt 5| —1N 34851,

ORDER BY ¥4

ORDER BY column [ ASC | DESC 1 [, ...]
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column BET]LARYIZ, HOolLARFS,

FSiE5IN (NERIAR) VB, BFEESTUETREEEZRNIIENHRF.
XXEAREMNUEN, RALSZULA AS FEAAREINWF— &R, Flin:

SELECT title, date prod + 1 AS newlen FROM films ORDER BY newlen;

ORDER BY thf%I A TL7E SELECT Fa, B TENEGRIEEN:

SELECT name FROM distributors ORDER BY code;

A T]PATE ORDER BY FAIF S NIIZ EERIMXHESE DESC () = ASC (FF) . IR
KRIEE, BiIAA ASC,

UNION Ff]

A&

table query UNION [ ALL ]
table query
[ ORDER BY column [ ASC | DESC ] [, ...] 1]

Hoh table_query $§E A% ORDER BY FaI8JE(d select RiXR,

UNION BREREE—THER/RRSENE. Fr UNION HNEREFELNHEIRLAER
HEHMENG, HEXNNNTBREFRENEIELE,

BIAERT, UNION NERAEEEATEETT, RIFEET ALL 74,

[E— SELECT iIEAHEIZ UNION BERFNEBARE, TEALL XBFEAZHEMEHN, B
NMAFHIXNERER,

£ films 53 distributors &3

SELECT f.title, f.did, d.name, f.date prod, f.kind
FROM distributors d, films f
WHERE f.did = d.did

title |did | name | date prod]|kind

————————————————————————— b

The Third Man |101|British Lion |1949-12-23|Drama

The African Queen |101|British Lion |1951-08-11|
Romantic

Une Femme est une Femme |102 | Jean Luc Godard ]1961-03-12|
Romantic

Vertigo |103 | Paramount |1958-11-14|
Action

Becket |103 | Paramount |1964-02-03 | Drama

48 Hrs |103 | Paramount 11982-10-22|
Action

War and Peace |104 |[Mosfilm |1967-02-12 | Drama

West Side Story |105|United Artists |1961-01-03|
Musical

Bananas |105|United Artists [|1971-07-13|
Comedy
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|1961-06-16|Drama
|1970-06-11|

[1975-05-15|

[1981-11-15|

[1970-08-15|

Yojimbo |106] Toho

There's a Girl in my Soup|107|Columbia
Comedy

Taxi Driver 107 |Columbia
Action

Absence of Malice |107|Columbia
Action

Storia di una donna | 108 |Westward
Romantic

The King and I [109]120th Century Fox|1956-08-11]
Musical

Das Boot |110|Bavaria Atelier

Bed Knobs and Broomsticks|11l1l|Walt Disney

Musical

MEFBER A E len JISKAFHIZ kind 74

|1981-11-11|Drama
\ \

SELECT kind, SUM(len) AS total FROM films GROUP BY kind;

kind |total
__________ +______
Action | 07:34
Comedy | 02:58
Drama | 14:28
Musical | 06:42
Romantic | 04:38

XAERAE len FUKA, % kind 74E, HERDTF 5/NHAST:

SELECT kind, SUM(len) AS total
FROM films
GROUP BY kind
HAVING SUM(len) < INTERVAL '5 hour';

kind |total
__________ +______
Comedy | 02:58
Romantic | 04:38

TEHRMIFRERES (name) NABHENERIEFNERLN:

SELECT * FROM distributors ORDER BY name;
SELECT * FROM distributors ORDER BY 2;

did|name

___+ ________________
109|20th Century Fox
110 |Bavaria Atelier
101 |British Lion

107 |Columbia

102 |Jean Luc Godard
113 |Luso films

104 |Mosfilm

103 | Paramount
106 | Toho

105|United Artists
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111 |walt Disney
112 |Warner Bros.
108 |Westward

XM F BRI 3£8 % distributors 1 actors B9HE, IRERREIAENEDUZEB W F
k91T, REAAEENTT, FTUBIET ALL XEF:

- distributors: actors:

-= did|name id|name

—_—— ___+ ______________ + ______________
- 108 |Westward 1|Woody Allen

- 111 |walt Disney 2 |Warren Beatty
- 112 |Warner Bros. 3|Walter Matthau

SELECT distributors.name

FROM distributors

WHERE distributors.name LIKE 'W%'
UNION
SELECT actors.name

FROM actors

WHERE actors.name LIKE 'W%'

Walt Disney
Walter Matthau
Warner Bros.
Warren Beatty
Westward
Woody Allen

REM
SQL92

SELECT F1fj]

ESQL2 trfEth, TiEMIXRERTF "AS" AR EEXNWIEE, tJAREMAFIIE X, Postgres
BB EESIVNERXNXET, BALETY BEEEL E TXDESEM@TLE X,

7E SQL92 #RfE, "AS" FHhIEERIFFIE TLAZE GROUP BY #1 HAVING Fa$3|f, B
BITE Postgres AR RIFIX M,

UNION F4]

SQL92 #9 UNION &L F— N HiNEY CORRESPONDING BY ¥4]:

table query UNION [ALL]
[CORRESPONDING [BY (column [,...]1)]1]
table query

Postgres /37 CORRESPONDING BY F4],
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SELECT INTO

SELECT INTO — N\— M BEXHMECIBR— L

AN

SELECT [ ALL | DISTINCT ] expression [ AS name ] [, ...]
INTO [ TABLE ] new_ table ]
[ FROM table [alias] [, ...] ]
[ WHERE condition ]
[ GROUP BY column [, ...] ]
[ HAVING condition [, ...] 1
[ UNION [ ALL ] select]
[ ORDER BY column [ ASC | DESC 1 [, ...] 1

A
ErEMNFERA SELECT b & MR,
ifan
ErE i =R SELECT th &R,
i ik

SELECT INTO WEBHHERCIZ— X, BE, ITETENRNEHERDIRIEE, BRITF
{£{T SQL &,

CREATE TABLE AS 7EI18E L& F SELECT INTO 5%,
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SET

AN

B

SET — RESENIZITINSE

SET variable { TO | = } { 'value' | DEFAULT }
SET TIME ZONE { 'timezone' | LOCAL };

variable
JRENEZ/SH.
value
SHHFE.
oJRENEENAIES:
DateStyle
ISO
£ 150 8601 X% B #AFNET &
SQL
{8 Oracle/Ingres X4& 849 B HAF0 64 j&)
Postgres
{ERE S Postgres &3
European
HEBHERRER dd/mm/yyyy,
NonEuropean
#HEBHRERRER mm/dd/yyyy.
German
HEBHRLRRER dd.mm.yyyy,
us
5 'NonEuropean' 18@
default
REBRIAE ('US,Postgres')
HEIR BRI LUEE A T A=K :
&8 PGDATESTYLE REZ =,

{EM -oe B#UE1T postmaster, IEHHEAIKA 'European' Y&, EERIX
B—LeBE; FIN 1ISO NABAZIX NS,

1=IA
287

I B 43 XUA&
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B src/backend/utils/init/globals.c PHRETE,

globals.c BPOLARKHEESR:

bool EuroDates = false
true

int DateStyle = USE ISO DATES
USE_POSTGRES DATES
USE_ISO DATES
USE_SQL DATES
USE_GERMAN DATES

TIMEZONE

timezone BT HEBURTFIREVRIER S, HIENFE Linux £, /usr/lib/zoneinfo &
XHEUEE,

THE—EHWAE timezone {&:
'PST8PDT'
R XIRAMAERBIM
'Portugal’
ERRIRAFET,
'Europe/Rome’
EEKEAZKF,
DEFAULT
ERRIRAMRNABEX (TZ KRRERENE) .
MREETERHNK, BREZH GMT (EDEXSHRZF LML)
f#H libpg B9ATIH O] LUBITIRE PGTZ IRRERAAK,

LTHEARIE ZMIEEARFAS SQL92 SET TIME ZONE EUANEXIREX, LOCAL
XBFHIRAFESA SQLI2 MiZHtAY DEFAULT N5 —HME =,

EE—ERHSHHMUSEHBLTTLIE SET R E:
COST_HEAP
RE A RE AV R BGALCN .
float4
EHEAOLMIRAIEENFRE,
DEFAULT
AN IR A EINE.,
Hiim o] LAEIT & B PGCOSTHEAP B ERA AL,
COST_INDEX

REMERERNRSBEEIACAH
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float4
BRI FMNAMERIEERNZERE.
DEFAULT

LRSI N IR N BINE.

A% o LB & B PGCOSTINDEX HREZ =R YAk .
GEQO

REFERHERENUIEENEHE.
On

Kk 8 MHESRNBUBARERUBEEL,
On=#

EZ—NEYSY, NERAPIR + "HESXRNEAEREERNKEEE.
Off

ZRBERKBFREE,
DEFAULT

ZMMFIEE SET GEQO="on

RPEERNFE, BER/\PTHESRNIECDER GEQO, (EZERAREFRER
89 GEQO —&. )

F1im o LABIS & B PGGEQO WL E KA.
R_PLANS
RERBAFAFIHLIKIE:
On
BRIINAFKRE.,
Off
ZRHINAFRE,
DEFAULT
ZMTFIEE SET R PLANS='off',
BEAXRENXREENTEEH. XTMEERAXE, GEQO LAZRERE,
Bl o] LAEIS & B PGRPLANS IREZERIIAK.
KSQO
BRETAMAIRBFIEBNABMALIEL MicroSoft Access £XHIES OR F4):
On
BRX™RL.,
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Off
ZRXMRIL.
DEFAULT
EMFIBE SET KSQO="off"',
AERXRENXREERNTTEEH, XTMEERIAXE, GEQO AR ERTE.
i o] LB % B PGRPLANS HREZ 2R K.
QUERY_LIMIT
REEWREIBIITH
Value

EWRENRATE. RARFAREENTT.

EERRENRXITEHIRA 4,
DEFAULT

EERRENRRITHEIRARIR.

RANERT, EWRENITERBRE,

i
— SET VARIABLE
ARINEIRERER.
~ WARN: Bad value for variable (value)
MRGSKRERELE,
ik
SET SERFEHEERZENRESH.

HpET LA snow 3R1G, ETLUA RESET IREAKINE, SHMEAKAKXNE, FERE
FRERUFFHENEE, BLARSISHEER.

SET TIME ZONE BEXESENBHIANXEE. SQLSFEEZU—MIBNSHAN X BEHIE,
SET TIME ZzONE BGHFEXHEAET SQL SIEHBAN KRS,

g
SET variable BAR—fh Postgres iEES5Y &.

B2 suow M RESET KRB RHEE HFIE.
Bix

--Set the style of date to ISO:
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sh
&

SET DATESTYLE TO 'ISO';

--Set GEQO to default:

SET GEQO = DEFAULT;

--Turn on right-hand evaluation of plans:

SET R PLANS TO 'on';

--set the timezone for Berkeley, California:
SET TIME ZONE 'PST8PDT';

SELECT CURRENT TIMESTAMP AS today;

1998-03-31 07:41:21-08

--set the timezone for Italy:
SET TIME ZONE 'Europe/Rome';

SELECT CURRENT TIMESTAMP AS today;

1998-03-31 17:41:31+402
o
R

SQL92

SQL92 thi%H SET variable, SQL92 By SET TIME ZONE iBZEMEARE, RAFAEN
BEHEEENK:

SET TIME ZONE { interval value expression | LOCAL }
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SHOW

fith

11 P

3

A&

SHOW — B RSIENIEITINSEL

SHOW variable

variable

JHNEZEEESERIESE SET,

- NOTICE: variable is value SHOW VARIABLE
BRI EHREIBYE S .

— NOTICE: Unrecognized variable value
MR - value AEEMRELGER.

NOTICE: Time zone is unknown SHOW VARIABLE

MRRBKRE TZHRZE,

SHOW B ERSBRHETENHFRESE.
SFETHE SET IBGEE, EoJLAA RESET EEGIRERBINE, BHNERRH KNS,

SHOW &—# Postgres 551 E.

e/ EETENEIESE SET/RESET, B0 SET TIME ZONE,

-—- show DateStyle;
SHOW DateStyle;
NOTICE:DateStyle is Postgres with US (NonEuropean) conventions

-—- show Gego;
SHOW GEQO;
NOTICE:GEQO is ON

R

SQL92

SHOW £ SQL92 8B EN.,
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UNLISTEN

AN

PN

ko

3%

a3

A&

UNLISTEN — {= 1L Y5 0@ 4N

UNLISTEN { notifyname | * }

notifyname

SERNEM BB REFRBIR.

Bz E RS AR A BITER .

— UNLISTEN

IBGERTHHEIA,

UNLISTEN BFBBR— 1 MENNOTIFYEM,. UNLISTEN BUH 281 PostgresSiE{E Hi@ A&
# notifynameSIFENEMIMAE LM, FHRNFEBEREA*"BUEHISIENAE BIFET
it

NOTIFY B & X FLISTENH] NOTIFYRENEZ20031E,

classname AEEZAMBZER, MouAREATTEAZHRERN. KEAET 32 INEF
NERFE,

RIHASEAR UNLISTEN —MRIFZEELIFNEAMER., 8NaiREHNES BN
{TUNLISTEN *,

Postgres—(BRHEARRAD, RMEFREHN classnameh ARSI SHERRNREIERTE
.

postgres=> LISTEN virtual;

LISTEN

postgres=> NOTIFY virtual;

NOTIFY

ASYNC NOTIFY of 'virtual' from backend pid '12317' received

postgres=> UNLISTEN virtual;

UNLISTEN

postgres=> NOTIFY virtual;

NOTIFY

-- notice no NOTIFY event is received
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A

postgres=>
R

SQL92

UNLISTEN 7 SQL92 1385,
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UPDATE

AN

fith

1k

A&

UPDATE — E#tkhZJI8{E

UPDATE table SET column = expression [, ...]
[ FROM fromlist ]
[ WHERE condition ]

table
— PN RBERNER,
column

table P—PFIRAFR,
expression

A5 N— A REREAHE,
fromlist

— Postgres JEARAEY B, AVFRBEAMRNSIHIE WHERE 44,
condition

WHERE FaIH#—F#iRi5 207 SELECT 154,

UPDATE #
RINEHRERES . # RTWEMBITHR, MR +FT 0, WRBTEEN.

UPDATE BB HERMGNTPIEEIINE. REEEMNIIA FTEMENTILHIR,

#AAS|BERS SELECT hERNIEE. AMER, JUARREOERENMATRE. K4
TEN—MEEHE A,

EEWER, ROFTHENENSMNIR, PR WHERE 54 thi2 2 BB REVENIR,

--Change word "Drama" with "Dramatic" on column kind:

UPDATE films

SET kind = 'Dramatic'
WHERE kind = 'Drama';
SELECT * FROM films WHERE kind = 'Dramatic' OR kind = 'Drama';
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code |title |did| date prod]|kind
————— T et
BL101|The Third Man|101]1949-12-23|Dramatic
P 302 |Becket |103]11964-02-03|Dramatic
M 401 |War and Peace|104|1967-02-12|Dramatic
T 601|Yojimbo |106]1961-06-16|Dramatic
DA101|Das Boot [110]11981-11-11|Dramatic

REM

SQL92
SQL92 AEM T UPDATE EGEX T —HMARMIES:

UPDATE table SET column = expression [,
WHERE CURRENT OF cursor

Ho cursor FRIR—NMTHEIHEAR,
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VACUUM

AN

PN

T

1k

VACUUM — 5B H A 47— Postgres HUEE

VACUUM [ VERBOSE ] [ ANALYZE ] [ table ]
VACUUM [ VERBOSE ] ANALYZE [ table [ (column [, ...] ) 1 ]
VERBOSE
ABPFRTH— D EANBERENRS.
ANALYZE

B ARAERTEORERAAERNIIRIHER.
XEFIHERERRESIEEN disbursion (BHE) . HEESKURENIITERE,
XEEERRENE,

table
EFENIEERNEIR, MANFREE.

column

ENMBEEIINER, FRIANFET,

- VACUUM
mREMER, MEFEEARBE,
NOTICE: --Relation table--
tablefJiRE k.

NOTICE: Pages 98: Changed 25, Reapped 74, Empty 0, New 0; Tup 1000: Vac
3000, Crash 0, UnUsed 0, MinLen 188, MaxLen 188; Re-using: Free/Avail. Space
586952/586952; EndEmpty/Avail. Pages 0/74. Elapsed 0/0 sec.

XJ tableRB I,
NOTICE: Index index: Pages 28; Tuples 1000: Deleted 3000. Elapsed 0/0 sec.

Xt EiRER EENRIINST,

VACUUMPE Postgres fERNEH: BROKGFHETENFE, LEAMAEBREREERNF

B,

VACUUMTH#IEETHNENE, BRERESETHNICR, HAEMRRERPHNRIHESR.
FREIP SIS R EE A XD FMEN T AMN . AftEETvACUUM
RREMEELERFEENEE,
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A&

T FRHERER vacuuM BB 4R,

BANEIGHERNEFHEESBRSE—X, MESFIHEERN RN, A vacuunEif o]
PTEEMIHERIT, FRRER—DREEFIH PostgresH i KEIERZE, FH—F
VACUUMBHTJRER TMFER, XA ROZTENERERRS B R, (# PostgresE N
W ERTEAK A P E M R R,

MRE vacuuMmSHATHE RS RS, RuIsEBE T — 1 BENIUY ., EFET vacuuM
WREEBX TR ENEIRER ., MRIRAE VACUUMKEBEIETT, MRREIEERR
T8 pg vliockXfF (Bl PGDATA/base/dbname/pg vlock) o

THENEFEEEPHN— N RIEITVACUUMAIS] F:

regression=> vacuum verbose analyze onek;
NOTICE: --Relation onek--
NOTICE: Pages 98: Changed 25, Reapped 74, Empty 0, New O;
Tup 1000: Vac 3000, Crash 0, UnUsed 0, MinLen 188, MaxLen
188;
Re-using: Free/Avail. Space 586952/586952; EndEmpty/Avail.
Pages 0/74.
Elapsed 0/0 sec.
NOTICE: Index onek stringul: Pages 28; Tuples 1000: Deleted 3000.
Elapsed 0/0 sec.
NOTICE: Index onek hundred: Pages 12; Tuples 1000: Deleted 3000.
Elapsed 0/0 sec.
NOTICE: Index onek unique2: Pages 19; Tuples 1000: Deleted 3000.
Elapsed 0/0 sec.
NOTICE: Index onek uniquel: Pages 17; Tuples 1000: Deleted 3000.
Elapsed 0/0 sec.
NOTICE: Rel onek: Pages: 98 --> 25; Tuple(s) moved: 1000. Elapsed
0/1 sec.
NOTICE: Index onek stringul: Pages 28; Tuples 1000: Deleted 1000.
Elapsed 0/0 sec.
NOTICE: Index onek hundred: Pages 12; Tuples 1000: Deleted 1000.
Elapsed 0/0 sec.
NOTICE: Index onek unique2: Pages 19; Tuples 1000: Deleted 1000.
Elapsed 0/0 sec.
NOTICE: Index onek uniquel: Pages 17; Tuples 1000: Deleted 1000.
Elapsed 0/0 sec.
VACUUM

REM

SQL92

SQL92 ti& B VACUUMIEE],
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XEBZ Postgres XIFTENSEER,
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createdb

AN

PN

Thid

createdb — BIZ—NEE Postgres HUiEE

createdb [ dbname ]

createdb [ -h host ] [ -p port ]
[ -D datadir ]
[ —u ]l [ dbname ]

-h host

187 postmaster FRIENSNENS, FIAMERARL Unix IEZRFMAR P EE,
-p port

57 postmaster IEFEMITIEER Internet TCP/IP i At Unix BEZEZHYT E
B2, WOSEIAR 5432, 5 PGPORT RIEXEME (MBIRETHIE) .

FEAOSINE, IRTREAN username fl password,
-D datadir

BERARBEEZRNEEIEENE, XRRERARNONVE,
MABXNEREENNE, FEUERE,

dbname

EEECNRBNIBIBENRBIR, ZRBMEALREPHERAE Postgres HIEEDAE—.,
dbname BRIAA USER FIELEHIE.,

createdb ¥R IFEURELE PCDATA/ dbname/ SUEX hEIE /4,

Connection to database 'templatel' failed. connectDB() failed: Is the postmaster
running and accepting connections at 'UNIX Socket' on port 'port'? createdb:
database creation failed on dbname.

createdb TiREERIEEENMEEO LAY postmaster #i2, MNREEIXEHR, B
{R postmaster EIEMHIIFEN LiziT, HEREETERNIKO . WNRIREVUE RERIAE
A%, BEHRERRERESHAEINAEER.

Connection to database 'templatel’ failed. FATAL 1: SetUserld: user 'username' is not
in 'pg_shadow' createdb: database creation failed on dbname.

REXZHR pg shadow HRBBERHRE, BAEAIFAE Postgres, iBEERIRH
Postgres 125,

ERROR: user 'username' is not allowed to create/destroy databases createdb:
database creation failed on dbname.

RRBRIRFEIREENRIR. BEXRIRE Postgres MR EE R,
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ERROR: createdb: database 'dbname' already exists. createdb: database creation
failed on dbname.

HIEECEFE.
createdb: database creation failed on dbname.

psql HFHRZB/ALET WEEIR. BHRFRRNIESEEREERTE Postgres HH
initdb ¥/ T IE =,

i

createdb ZEREBM psqliEfT CREATE DATABASE, EIEHE#EZ] templatel IR,

A
createdb GIFE—NFEY Postgres HUEE., AT NS ARAZEIEENSIEEEERR
(DBA) , ¥ HE Postgres BEAFP ZINE—T]LAHEBERIA.
createdb 2—MEH psql 89 shell FiA, B, EHIT createdb 2, HIBERSH/EN

T RB—/ postmaster #2#EIE1T, PGOPTION H] PGREALM RIBTL EWEHL psql I
FpsqlohHHERLIE,

Hi&
EAAMEN, 5432 i% 0 LB postmaster BIZBHEEE demo:

createdb demo

ZHFH eden £ 5000 i [0 LA postmaster BIE#IEE demo:

createdb -p 5000 -h eden demo
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Createuser

AN

PN

fith

createuser — G —N37#9 Postgres AP

createuser [ username |

createuser [ -h host ] [ -p port ]
[ -1 userid ] [ -d | -d ] [ -u | -u ]
[ username ]

-h host

FEEIZ1T postmaster FINLEEIEN B . BABERAARY unix IEZRFMAR IP EE..
-p port

fEE postmaster IEFEMIFERER Internet TCP/IP iw O AMy unix HEZEZXEGY B
2, WOSEIAR 5432, 5 PGPORT RIETENE (NMRBIRE) .

-d
RVFZHF eI EIEEE.,

= FZFEPRIEEIRE,
-i userid
EBEESIAP XBENHMFERRAT, XMW AERE PostgresAFPZEHE—, 3

BABESHEMFRRAN vid —H. MRBLITLERBEERRFT, RASRTIRAAN, F
BESEN—5 uid RERNRRF,

RFZBAFEIZEMAF
-U
ZILZAFeIREMAF

username

EEECED Postgres BPBIEZIR, XNEIRWAERS Postgres P ZElE—, MR
WYITLERBIEERR, REASERTREAN,

createuser$ff pg userFpg shadowRHKERPHRIM—IA,

Connection to database 'templatel' failed. connectDB() failed: Is the postmaster
running and accepting connections at 'UNIX SOCKET' on port 'port'? createuser:
database access failed.

createuseroiAFEIR E RN ENME O _LEEE postmaster i#i2, MRIRBEXFHE,
BHfR postmaster EIEMBEN _LIETT, HFEMRIBEETEHNRO., WRREVLSER
IWERS, ERFRRERBIREIHAESE.
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Connection to database 'templatel’ failed. FATAL 1: SetUserld: user 'username' is not
in 'pg_shadow' createuser: database access failed.

REXR pg_shadowPRBEBRNIM, KAWAIFIE Postgres, EXRIREI Postgres
BEA,

Createuser: username cannot create users.
RgBeIEHA AR, BXRIRE Postgresii R EHE R,

createuser: user "username" already exists
ERMNAFELTE pg_shadowERPE I,

database access failed

PsqIE/EiRfARS /P RET AEHEIR. BHRARMRNEREEREERRR PostgresH A
initdb AL T B

createuserfE BERERE] template I HIEAEF MM psqliEfT CREATE USER,

createuserflE— i Postgres . 2B pg shadowHPusesuper iR BHIFHF 7 &
BIEEHFE PostgresAF . MAITIRAMES, B postgresTLABIEAF.

createuser@—NMEAR psqlty shell BIAR, ELL, EH1T createuserzail, HIBERSES
FNMEMRE—D postmaster HIEEIEIT, PGOPTION F PGREALM HIEZERHZIE
%5 psal, Hizpsqldhprid4tiE, —B#IEA, createuser 1 H—Z7 |G FRKIKNHSIT L
KRIEEHNSH., VAEEHAFNEEEERZNHZHPRRA,

Postgres B PRIRN AR ESZAFH Unix UID R, A, BEENSHIEEHE

@,

HFZLBH, REDRBRIAFRNNIR, BEKRR, ZRAeSBRFAFR2ENEET
PostgresiBZ . FAF R TIACIZIMEUERE.
DR RS EATF IR AR,

Lk
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destroydb

AN

ko

destroydb — BIZE— M rBIPostgres#IEE

destroydb [ dbname ]
destroydb [ -h host ] [ -p port ]
[ -1 ] [ dbname ]

-h host
1 EIE1T postmaster BINLERAIENZ . BOAERAM Unix HEZFMIE IP EHE,
-p port

5 postmaster MITIEEFALN Internet TCP/IP i A A Unix BEZEZHT E
B, WOSEIAA 5432, BN PGPORT RIEZEME (NMBIRETIXTE) .

DRBEERIZT, ERREEEEZ SRR,
dbname

EEEMRAOEIRENZIR, ZBFEELARARETNER Postgres #HiEEZ—.
dbname BRINA USER FIELZEME.

destroydb ¥ NI BEIEER PCDATA/ dbname/ $IBEX PR,

Connection to database 'templatel1' failed. connectDB() failed: Is the postmaster
running and accepting connections at 'UNIX Socket' on port 'port'? destroydb:
database destroy failed on dbname.

destroydb T & EEZRIIE EEHMEE O LM postmaster #i2, MRIRERXFER, B
#IA postmaster IEEIEFHEIEN LiZ1T, HEMEE T ERNWO. MERRAVESER
TINERS, BHRINMRELRE T RABLIHALERE,

Connection to database 'templatel’ failed. FATAL 1: SetUserld: user 'username' is not
in 'pg_shadow' destroydb: database destroy failed on dbname.

RE  pg_shadow XEDEEHRHNKE, BAREAIFAE Postgres, EERIRH
Postgres 125,

ERROR: user 'username' is not allowed to create/destroy databases destroydb:
database destroy failed on dbname.

RZEMR (SEE) HUBENNIR, BEXRIRAY Postgres it BIEA,

ERROR: destroydb: database 'dbname' does not exist. destroydb: database destroy
failed on dbname.

EMREEIBRE pg database EEERE,
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A&

ERROR: destroydb: database 'dbname' is not owned by you. destroydb: database
destroy failed on dbname.

RARIEEHIRENSIEEEER (DBA) ,
destroydb: database destroy failed on dbname.

psql HEIHRFZ P RET AEIR. BRFERNIEREEREIEHERE Postgres FH{E
H initdb ¥R T A,

TR
destroydb WEREIEIES] templatel #IBEF®I psqgl iEfT DESTROY

DATABASE,

destroydb  MIR—PIIELE  Postgres #EE., HITHSGSNAMREHIEEEER
(DBA) , SEWMMRZ Postgres BRAF ., ZEFHRET, F12ERMETHIANER. iE

EMRTER, BEHEM Unix shell 12777,

NIZEIEEN B S| AEEEBR, 8FEZ8EEREEXXENER.

destroydb 2—MAA psql B9 shell BiA, ELt, EH#1T destroydb 27T, #HIEERS S
FH EBFBE— postmaster HFZIEFEIEST, PGOPTION fl PGREALM IEL SRR
psql, HiREBpsqlh iR HITLIE,

BFAAMEN LiHOR 5432 89 postmaster MIFREIEE demo:

destroydb demo

EFAFH eden LKA 5000 B postmaster MIFREIEE demo:

destroydb -p 5000 -h eden demo
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destroyuser

AN

B

i

destroyuser — 588 —/ Postgres FHF R E X B BIEUREE

destroyuser [ username ]
destroyuser [ -h host ] [ -p port ]
[ username ]
-h host
&% postmaster IETEEITHINLERMEN S, KINMERAY Unix ERFMAZ IP &
%,
-p port

57 postmaster IE7E MITEER Internet TCP/IP s s AH Unix HEEFZ XHT B,
IOS8IAN 5432, 3 PGPORT KBTS HIE (MRIRET) .

username

IEEEBRY Postgres AP IR, ZBWMNRIFET Postgres Z&Edh, MEHLITLE
BRBEEEZR, BEETREBA—,

destroyuser %k pg user 3 pg shadow RAXFH— N, HEKBRZBAFPERE
&R (DBA) WIETEHUIRRE.

Connection to database 'template1' failed. connectDB() failed: Is the postmaster
running and accepting connections at 'UNIX Socket' on port 'port'? destroyuser:
database access failed.

destroyuser oA EEREIEE NGO LA postmaster e, MRMRBEXFKERE,
BIRMR postmaster EEIEHRAEN LiEfT, HFEMRBETERNRO. WMRMREVIESEE
FINERS, ERIFRELES TIREMNIANEER,

Connection to database 'template1' failed. FATAL 1: SetUserld: user 'username' is not
in 'pg_shadow' destroyuser: database access failed.

REXR pg_shadow HREERHIM, AMARIFHE  Postgres, BELRIRH
Postgres &1 5,

destroyuser: username cannot delete users.
RRBEMBRE P IRER; BEXRIRE Postgres ITREE R,
destroyuser: user "username" already exists
ERMYAF EL% pg_shadow EPH—TIR,
database access failed

psql HEHRFZF|DAETRIER, BHFRFRNLEAEERELIERETE PostgresH
E A initdb ¥/H T IE R,
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destroydb on dbname failed - exiting
psol HEIRRFS /P RE T NEEIR, FrisEREEEE o] sEfFE Unix AURIEIRE,
delete of user username was UNSUCCESSFUL

psql B/EiRARSS 28 P A £ T NEREIR.

pE

destroyuser REBM psqlizfT DROP USER, EIBTIEEE] templatel $IEE,

destroyuser #R— 1N AR Postgres BFLARIZAFPIEAEIEEERANSREE. RE&
pg_shadow RHIRET usesuper B 7 885 Postgres FIF . RATHEVRES, BF
postgres TILABRAF,

destroyuser 2—MER psql B9 shell A, ELt, 4T destroyuser Z 8], FHIRERS
BEN LB — postmaster HFZ7EIZ{T, PGOPTION #l PGREALM KIFEL 2R H L EL
psql, HiRpsqlhBIHHRLEE,

—B#%iAA, destroyuser SEERPLLIBEEREIRIHHER, HARITREZTEN DI
ZAPNBER.
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initdb
initdb — BIZ— 1Y Postgres iR ER %

AN

initdb [ --pgdata=dbdir | -r dbdir ]
[ ——pglib=libdir | -1 1ibdir ]
[ ——template=template | -t template ]
[ ——username=name | -u name ]
[ ——noclean | -n ] [ —--debug | -d ]

PN

--pglib=1ibdir
-l1ibdir
PGLIB

HIRY Postgres BIXF7EBRE ? FR T APLL RN AL IR E W FERE & B R4S, Ak
Postgres ISR EE LA 1ibdi rBIBRF, initdb BEEH X hE—NTTUE
APER BB FE globall .bki.source, EHSHALZERTENDEZE,

--pgdata=dbdir
-r dbdir
PGDATA

RFBEURFEEIRE Unix XHRFNTAME? TEBRWA PGDATAB R,

--username=name
-U name
PGUSER

W XN EIRERSH Postgres BRAF? Postgres BERAFE—1 Unix BF,
B EFEEEIEERANREXS, BT IHEIXEXEN postmaster F/GiHEE,
EFMILEBIARMR (IE1T initdbfg Unix BF) .

HE Unix BRAF (root) FRECIBIHMAEEARRETF PostgresiB IR E
/g\éﬁo

EEEM—ERMERNSH:

--template=template
-t template

BHRNEHIEERADN templatel HIEE, EMAAL#AE, HREERAXRBEHIR
K Postgresty initdbFA iR templatel HERER, HEXURB tenplate 1 HIEER
RezgaBmRfe, XREH., 8%, templatel
HABEHREERANBENETHARRIFAZE, A initdbfill --template ERETAS
BRI AR,
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--noclean
-n

BINBRT, 5 initdbHIEEMEREELEE T2 BBEERRN, ESMREHEL
ERRITEZRIREECIZNMEXY. HThEEEEANERE TE’]EEH core X,
XMETHNEEESEE, FxXBiAEa.

--debug
-d

TNEIEEHMEREE. SISFHE initdbAXRNEERENRER. XMERESTE K
ENHL. EXRSXAREDN vacuum B,

XHEHE initdbBIEIA
postconfig

MRLHIMAE Unix SRR (B PATH RMIEZREENX) FHE, X2—PMAELSD
EIE ERINENERF, DT,

PGLIB/globall.bki.source
FHREERAPHZARKXNAS . XN Z Postgres R —E 7

PGLIB/locall templatel.bki.source

HEIRERS D template1 RHINSE ., XNMXER PostgresBAER—ERSY .

initdb=7E PGDATA ¥ X BIZE AT B R ENRARMERNUE,

initdb BB — 178 Postgres#liEER %, HIEERARHR— Unix BFEE. FHED
postmaster R —AHIEENES.

BIRBHIEERAEE: CIBERSRELSIENER,

YREZERE (FETREIFESIEENE) , DAREIE templatel IR,
templatel HUBEERMA? HJREIEHUIEEN, Postgres 2BIIEH templatel #IEED
HFFEREXRTAN ., EhE3NRNERBENTEHETFNERE.

£ initdb QIEIREZE, ESEBIT vacuumREmNEk, XeEE—ERHUSH.
B=0AE initdbfE#SE, £—, TTLMER initdb YIEHR, F =, STAEEA initdb
ZANRBRETE, £=, TJLME Unix SIEREEPHE—PEA postconfighiizfr.

initdbSFAZER, ZREFHEEE nitdbZHEHENRERLR. AIE=HHRAHAE
M—I-JO

RIERTDEESUHMEASTNIEENSH. postconfig RENEESEANRERE, B
MRRFLERRRETENE, RE postconfig BFRoILULENBEETHIEEE,

postconfig ¥ AENRE BN

varl=valuel varZ=valuel ...

MREABRMEASLE, oIt ABAEY. varfNESHNNFRERESHER. F0,

PGDATA=/tmp/postgres test
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FIMERSLA—1 8 PGDATA, B /tmp/postgres_testWHIREZEFA initdbiERE.
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initlocation

AN

PN

ko

initlocation — SIE— N ENAY Postgres IR EEME X

initlocation [ —--location=altdir | -D altdir ]
[ ——username=name | -u name ]
[ altdir ]

--location=aitdir
-Daltdir
altdir

IRBILFEEIRERIEIREY Unix MHRZENH AT ? TREERWRA pcDATA BR, FI
PARE] RERIBIRBIEE — DB B S @ PGDATAZ,

--username=name
-U name
PGUSER

R AXMIREFMEEXR Unix XHRAHEE? Postgres BRAFZE— Unix B
P, tREEESIEERANFREXY, FEBAEHEENN postmaster M/FiHHE.
BE, XMREMNIZIEST initlocation A, R LEHEEXLEE RN,

REUnixBEAPZ8RIZ— 1 HEAE Postgres B AP AFPBENEIEER
%, BE—TAR Postgres BRAFHNAFPIJRESEEUEEZ 2MEIE M
B, B2=215207 PostgreSQL BB RIS,

initlocation BERENNECIEBE R,

We are initializing the database area with username postgres (uid=500). This user will
own all the files and must also own the server process. Creating Postgres database
system directory altdir Creating Postgres database system directory altdir

AT

We are initializing the database area with username postgres (uid=500). This user will
own all the files and must also own the server process. Creating Postgres database
system directory /usr/local/src/testlocation mkdir: cannot make directory "al1tdir'":
Permission denied

RRBESEANEEBRRENXHERFENIR.

Valid username not given. You must specify the username for the Postgres superuser
for the database system you are initializing, either with the --username option or by
default to the USER environment variable.

RIEEBIAF &2 Postgres BRAF.
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Can't tell what username to use. You don't have the USER environment variable set to
your username and didn't specify the --username option

JEE --username HLITIE,

initlocation BIEE—1#EY Postgres BWHIEERFMEX., — M HIGFHEXE—BLENE
R, HFEXEER EFERISUENR,

R EE X EE MR ELUR TR E R,

initlocation BRWESH., BE, RUULMEE—THIREZE (fltl pcDATA2) , XPHIEE
ENYAFEEHTH, HASTE CREATE DATABASE/WITH LOCATION B createdb -D
altdir PERH, BR, RRTIPFHENHREDNIERXNEE, XA8EM. HX, HiFo
PEEEHEXIMEERN—MNEXENER, B2, FZNERIBAE Postgres TRAEE
REANATH, BEEHEZR, DUBRTESMEETEERENRE.

TR
Postgres &1 /base/ EMEEENEEROEFHEEX,
R ER WITH LOCATION HEILAEBASERNBRNSHIARKRETE,

BRI EEVECREE, FRRREE:

% setenv PGDATA2 /opt/postgres/data

% initlocation PGDATA2

% createdb -D PGDATAZ2
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pg_dump

pg_dump — Extract a Postgres database into a script file

AN

pg_dump [ dbname ]

pg_dump [ -h host ] [ -p port ]
[ -t table ]
[ -f outputfile ]
[-a]l] [-d] [ D1 [-0o] [-s]TT[-ull-v]I[-z]
[ dbname ]

PN

pg_dump EZ TIIHSITEE:

dbname
IEEEMENBIEIBEERZ IR, dbname BRINA USER FIELZEME.
REREHE, FEEERX (BX) .
BB ENIERIENFTRE,
BEIRREANT B R IEA

-f filename

EERHX . BAN stdout,

PRIFELE, MFEIRRAMFEAENNEIS, URNANPERTRER,
X O] B8 S BUR B IX D B M £ R BT H (B

NENREENIRIMIFF (0ID) .

REMEER (BEX) , FEREHE.
-t table

R#EfE table BIEIE,

FERAZIDIALE. RTBABP MBS,

BEFERT
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B3 ACL (grant/revoke <) MERMBRER.
pg_dump REZ T A FEESHNG ST
-h host
{8 EIE1T postmaster BINLZAIEN R, FOAERARM Unix BIEEFMAR IP &EE. .

-p port

{8 %E postmaster IEE MIFEIER] Internet TCP/IP 50, A Unix BEZEZXHY B
%, wOSEIAR 5432, 5 PGPORT FEXENE (NEEBKRE) .

ERZBINE, BB username Ml password,

pg_dump SEIE—MXHEFHE AN stdout,

Connection to database 'templatel’ failed. connectDB() failed: Is the postmaster
running and accepting connections at 'UNIX Socket' on port 'port'?

pg_dump TEEEDIEEENMIEO LS postmaster #i2, MBRERXEZHER, B
1% postmaster IE{TEIEMRIEN L, FEMRIEETIEHNRO., WRREVESERIA
RS, BHFRRERGHRSIAMERERE.

Connection to database 'dbname' failed. FATAL 1: SetUserld: user 'username' is notin
'pg_shadow'

REXZR pg shadow HEREBENEE, BAERIFAHIE  Postgres, BEERIRHY
Postgres 125,

dumpSequence(table): SELECT failed
REBEEZEIE EFINR . 1BEERIREY Postgres IR BB R,

pg_dump WEMAIT SELECT iBE], WMRAEIETT pg_dump BHBE) D, BHRIREE
BERGI psql AEUREDIEREE.,

pg_dump 2—ME Postgres HIEFEREANDSERGLSHNMAXHNTIR, WAMHAX
A, TRATERMEE, EE T‘ HtpASmMEMIRMA £, pg_dump SF=EEMEMMR
BRAPEXEE, R, R, B3|, RENEFENAENES, LI,

FREEBEE AN RS EH LR, IEBEEETLAHEME%E%JJE% HAlISAREIA,

pg_dump TTHTERHBHFEENRE, UMEN— Postgres TEIRIFE—NLE, 51T
pg_dump Z/5, f“él’f“"‘iauﬁﬂﬂlzlﬂiﬁqﬂ% SEEROES, CHEZERITEHERS,

pg_dump H—ERE], XERFXRSETHUNRFERPHRELTER.
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#B5r 25|
pg_dump REFESRS, REARL; BARSBERAIIFEAEFMEN,
KRR

pg_dump ALEAMR, KMRSBRE, BRFILE,
A&
ERE— TSR RSNEEE:

% pg_dump > db.out
BEERMRHX N ERE:

psgl -e database < db.out
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pg_dumpall

AN

PN

PO_

Pg_
Pg_

P9_

-a

P9_

dumpall — $EEFH Postgres #4RE FE#EE — MHA ST 4

dumpall
dumpall [ -h
[ a1 [ -d

dumpall #EZ TIHSTESE:
REREYUR, FEMEER (BEX) .
BB AN ERNBAFR S,
LR EATBMER B

BRIFELE, MEIRRANRLNNEIS, IREREFZRBIERRF,
INEIX LB A5 4012 B oI BE Hh () L.,

BESIROMRIFAN (0ID) .
REMER (EX) , FNEMHEHIE.
EAOSLIANE, RTBARFENOL.
EEFAER

B3 ACL (grant/revoke &5<%) MIEXMBERER.

dumpall BEZ T A T EZRSHNGLTSEH

-h host

$85E postmaster FRENEEHNENR . BIAMERARN Unix BEEZEZMAZ IP EE,

-p port

f87E postmaster IEFEMITIEED Internet TCP/IP i A4 Unix HEEZHT E
2, WOSEIAR 5432, 5 PGPORT RIRTEHE (MBIRETHIE) .
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FERAOSIANE, RBREAN username Ml password,

pg_dumpall eI —PXHHE AN stdout,

Connection to database 'template1' failed. connectDB() failed: Is the postmaster
running and accepting connections at 'UNIX Socket' on port 'port'?

pg_dumpall FoiXEZEE S E EMMiG O LR postmaster 12, MREBRXFER, B
R postmaster EIEHHEN LiZ1T, HEMFEE T ERNKO. MRRAVIESERIA
IERS, BRERREREAEMAEER,

Connection to database 'dbname' failed. FATAL 1: SetUserld: user 'username' is notin
'pg_shadow'

REXZR pg shadow HEREBRNEE, BAERFAHIE  Postgres, BERIRHY
Postgres 125,

dumpSequence(table): SELECT failed

RRBZIEREENRIR, BERIRE Postgres ITRERR,

pg_dumpall EREHAIT SELECT G, WMRIZTT pg_dumpall B[R, EHRIR
BERBIIN psql NBUREEERER.

pg_dumpall 2—MEETE Postgres HUEEHZMEEI— M XHHNLHIR., BRAKRENETEH
BESBH pg_shadow %, pg_dumpall EXNMXEPEESEME e BNEIEES MR
FEEIRENBENGS,

pg_dumpall #E&ZFFE pg_dump &R, {8 -f. -t ] dbname M HEEE,

XFRX—BENESERESHPg_dump,

B ETERIEE:

% pg_dumpall -o > db.out

’w

gl AA pg_dumpall R KZ41 pg_dump EIRT,

EEHNRX R :

psgl -e templatel < db.out
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EMEBE O] LAER RS psql IEIN,

’w
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psql

R

B

psql — Postgres MR B & Fif

psgl [ dbname ]

psqgl -A [ -c query ] [ -d dbname ]

-e [ -f filename ] [ -F separator ] [ -h hostname ] -Hln

[ —o filename ] [ -p port ] -gsSt ] [ -T table options ] -ux [
dbname ]

psql EZFSHTEH. —EEFENTTS, MK Postgres ZIFHTESQLIEES. &E
E’]nnvﬂ'/ﬁiﬁ.

dbname

The name of an existing database to access. dbname defaults to the value of the
USER environment variable or, if that's not set, to the Unix account name of the
current user.

-C query
ERTHREESR, TH/E psqlFRE.
TENGLTSHEN A SESERE/NTPHER,

There are some environment variables which can be used in liu of command line
arguments. Additionally, the Postgres frontend library used by the psql application
looks for other optional environment variables to configure, for example, the style of
date/time representation and the local time zone. Refer to the chapter on 1ibpginthe
Programmer's Guide for more details.

You may set any of the following environment variables to avoid specifying command-
line options:

PGHOST

The DNS host name of the database server. Setting PGHOST to a non-zero-length
string causes TCP/IP communication to be used, rather than the default local Unix
domain sockets.

PGPORT

Postgres lRFF[IEAEKRIFNIKOS, EIAA 5432,

PGTTY

BPIEXHEERNERER. FROEN,
PGOPTION

WMRIEET PGOPTION, HEEMNERSEEM G SITETZ R,
PGREALM

PGREALM only applies if Kerberos authentication is in use. If this environment
variable is set, Postgres will attempt authentication with servers for this realm
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and will use separate ticket files to avoid conflicts with local ticket files. See the
PostgreSQL Administrator's Guide for additional information on Kerberos.

psqgl returns 0 to the shell on successful completion of all queries, 1 for errors, 2 for
abrupt disconnection from the backend. The default TAB delimiter is used. psql will
also return 1 if the connection to a database could not be made for any reason.

psqgl is a character-based front-end to Postgres. It enables you to type in queries
interactively, issue them to Postgres, and see the query results.

psqglis a Postgres client application. Hence, a postmaster process must be running on
the database server host before psql is executed. In addition, the correct parameters
to identify the database server, such as the postmaster host name, may need to be
specified as described below.

When psql starts, it reads SQL commands from /etc/psglrc and then from $ (HOME)
/ .psqglrc This allows SQL commands like SET which can be used to set the date style
to be run at the start of every session.

ERBEIRRE

psqgl attempts to make a connection to the database atthe hostname and port number
specified on the command line. If the connection could not be made for any reason
(e.q. insufficient privileges, postmaster is not running on the server, etc) .IR psql will
return an error that says

Connection to database failed.

The reason for the connection failure is not provided.

BWAEH

In normal operation, psqgl provides a prompt with the name of the database that psql
is current connected to followed by the string "=>". For example,

$ psql testdb
Welcome to the POSTGRESQL interactive sgl monitor:
Please read the file COPYRIGHT for copyright terms of POSTGRESQL

type \e? for help on slash commands

type \eg to quit

type \eg or terminate with semicolon to execute query
You are currently connected to the database: testdb

testdb=>

At the prompt, the user may type in SQL queries. Unless the -S option is set, input lines
are sent to the backend when a query-terminating semicolon is reached.

Whenever a query is executed, psql also polls for asynchronous notification events
generated by LISTEN and NOTIFY.

psglcan be usedin a pipe sequence, and automatically detects when itis not listening
or talking to a real tty.
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psqgl understands the following command-line options:
-A
Turn off fill justification when printing out table elements.
-C query

Specifies that psgl is to execute one query string, query, and then exit. This is
useful for shell scripts, typically in conjunction with the -q option in shell scripts.

-d dbname

Specifies the name of the database to connect to. This is equivalent to specifying
dbname as the last field in the command line.

Echo the query sent to the backend
-f filename

Use the file filename as the source of queries instead of reading queries
interactively. This file must be specified for and visible to the client frontend.

-F separator
Use separator as the field separator. The default is an ASClI vertical bar ("]").
-h hostname

Specifies the host name of the machine on which the postmaster is running.
Without this option, communication is performed using local Unix domain sockets.

Turns on HTML 3.0 tabular output.
Lists all available databases, then exit. Other non-connection options are ignored.

Do not use the readline library for input line editing and command history.
-0 filename

Put all output into file £i1ename. The path must be writable by the client.

-p port

Specifies the TCP/IP port or, by omission, the local Unix domain socket file
extension on which the postmaster is listening for connections. Defaults to the
value of the PGPORT environment variable, if set, or to 5432.

Specifies that psqgl should do its work quietly. By default, it prints welcome and exit
messages and prompts for each query, and prints out the number of rows returned
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from a query. If this option is used, none of this happens. This is useful with the
-c option.

Run in single-step mode where the user is prompted for each query before it is
sent to the backend.

Runs in single-line mode where each query is terminated by a newline, instead of
a semicolon.

Turn off printing of column names. This is useful with the -c option in shell scripts.
-T table options

Allows you to specify options to be placed within the table ... tagfor HTML 3.
0 tabular output.For example, border will give you tables with borders. This must
be used in conjunction with the -H option.

Asks the user for the user name and password before connecting to the database.
If the database does not require password authentication then these are ignored.
If the option is not used (and the PGPASSWORD environment variable is not set)

and the database requires password authentication, then the connection will fail.

The user name is ignored anyway.

Turns on extended row format mode. When enabled each row will have its column
names printed on the left with the column values printed on the right. This is useful
for rows which are otherwise too long to fit into one screen line. HTML row output
supports this mode also.

You may set environment variables to avoid typing some of the above options. See the
section on environment variables below.

psql FTaR<

Anything you enter in psgl that begins with an unquoted backslash is a psql meta-
command. Anything else is SQL and simply goes into the current query buffer (and
once you have at least one complete query, it gets automatically submitted to the
backend). psgl meta-commands are also called slash commands.

The format of a psql command is the backslash, followed immediately by a command
verb, then any arguments. The arguments are separated from the command verb and
each other by any number of white space characters.

With single character command verbs, you don't actually need to separate the
command verb from the argument with white space, for historical reasons. You should
anyway.

The following meta-commands are defined:
\a

Toggle field alignment when printing out table elements.
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\Ccaption
Set the HTML3.0 table caption to “caption”.
\connectdbname [ username ]

Establish a connection to a new database, using the default username if none is
specified. The previous connection is closed.

\copydbname { FROM |TO } filename

Perform a frontend (client) copy. This is an operation that runs a SQL COPY
command, but instead of the backend reading or writing the specified file, and
consequently requiring backend access and special user privilege, psql reads or
writes the file and routes the data to or from the backend. The default tab delimiter
is used.

’R

LERAEARIN SQL BY cory @3, EANPMEHEHLBTEFin/RSRE (P
HERFER, WTAEHE, 5—PRARUEETR,

\d[ table]

List tables in the database, or if tableis specified, list the columns in that table. If
table name is specified as an asterisk ( “*" ), list all tables and column information
for each tables.

\da
List all available aggregates.
\ddobject

List the description from pg description of the specified object, which can be a
table, table.column, type, operator, or aggregate.

/-

HIEMBENREE pg description HHEHR, WxmSuTATFRIRTE
Postgres [RAE4FMHIIRER,

\df

List functions.
\di

List only indexes.
\do

List only operators.
\ds

List only sequences.
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\ds
List system tables and indexes.
\dt
List only non-system tables.
\dT
List types.
\e[ filename]
Edit the current query buffer or the contents of the file filename.
\E [ filename]

Edit the current query buffer or the contents of the file filename and execute it
upon editor exit.

\f [ separator]
Set the field separator. Default is a single blank space.
\g[{ filename| | command}]

Send the current query input buffer to the backend and optionally save the output
in £ilename or pipe the output into a separate Unix shell to execute command.

\h [ command]

Give syntax help on the specified SQL command. If command is not a defined SQL
command (or is not documented in psql), or if command is not specified, then psqgl
will list all the commands for which syntax help is available. If command is an
asterisk ( “*" ), then give syntax help on all SQL commands.

\H
Toggle HTML3 output. This is equivalent to the -H command-line option.
\ifilename
Read queries from the file £i1lename into the query input buffer.
\1
List all the databases in the server.
\m

Toggle the old monitor-like table display, which includes border characters
surrounding the table. This is standard SQL output. By default, psql includes only
field separators between columns.

\o[{ filename| | command}]

Save future query results to the file £ilename or pipe future results into a separate
Unix shell to execute command. If no arguments are specified, send query results
1o stdout.
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\p

Print the current query buffer.
\q

Quit the psqgl program.
\r

Reset(clear) the query buffer.
\s [ filename]

Print or save the command line history to filename. If filenameis omitted, do not
save subsequent commands to a history file. This option is only available if psql
is configured to use readline.

\t

Toggle display of output column name headings and row count footer (defaults
to on).

\Ttable options

Allows you to specify options to be placed within the table ... tag for HTML 3.
0 tabular output.For example, border will give you tables with borders. This must
be used in conjunction with the \H meta-command.

\ x

Toggles extended row format mode. When enabled each row will have its column
names printed on the left with the column values printed on the right. This is useful
for rows which are otherwise too long to fit into one screen line. HTML row output
mode supports this flag too.

\wfilename
Outputs the current query buffer to the file filename.
\z

Produces a list of all tables in the database with their appropriate ACLs (grant/
revoke permissions) listed.

\! [ command]
Escape to a separate Unix shell or execute the Unix command command.
\7?

Get help information about the slash ( “\"” ) commands.
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E£21E 35|58

ASHEESMEMM A ZAZRMETF LN PostgreSQL' MIEESERANSER FH,
PostgreSQLETF Postgres release 4.2°, PostgresIME B Michael Stonebraker %40
g, BETERSRARITLE (DARPA) | EHRMPAE (ARO) . ERBEEES (

NSF) PAK ESL A EHI%EEH,

21.1. BE

AFMERBRAEFES:

iz
ERFAFNNE, MERESREME,
RFism
HEAFPN—RES, SFETHNGSMEIERE,
EFrRiEE
HENARFRNSRES. TRSELBMRHOYT BRYE. EROURNAIRITEZ,
EERER
RENERRER., IXFINRIIE.
FxrEERE

MM Postgres AFAERNEE., tPBEMA Postgres MBEMEMNA; NAFLNER
NEFRIEE. BRE3EREFRIERT.

SEF

XFaQEENFASEER, BRIESERFERT.
MRAFMEZI, EEEMERT] LA BIRLEFER Postgres:
man FHF 5

man FRRESXFRIIBEN—RER.
FAQ

FHEE (FAQ) HHEEEIR—MRMEE, thER—LTEFENT,
README

REHRHHRGERMA T README XXM,
i

Postgres’ Wik LEIAEERITADRBENER. BEE— mhonarc BHFIERER
1, BUZEENFERR.

! http://postgresql.org/
thtp://sZk-ftp.CS.Berkeley.EDU:8000/postgres/postgres.html
3postg resqgl.org
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E

i

IRESIIES

Postgres Questions® BRFFIERE—MEAF BBETBEHFHTT, EGE BT A0
HHI%; FHEESRIZMA,

rae!

Postgres  R—IHEF @, BAlt, ENFETFEBTRPEX, SRFHEER
Postgres BY, RSB AR —— L1t 2EE AT EIMETIR, FEEBEIRR
B5R, MRREETXHEDRENERA, EE5HRHIEEE,
MBERERBAMT Y, BRENZSRE X,
EERRASHA BN RBEEN/NKS, MXE—MEIFHNES, Postgres
Documentation’ BB{45IE R 2 FF A0

21.2. RiE

HEEEN D, ha (site) TJABBALRE Postgres BEH, HTFEREESEN LOITUL
&KZE Postgres #iEE, XNMANEBEHTMIBE A —ERENELREM Postgres ZifIX
HRHIRE.

Postgres BRAFE&A postgres WA, AT Postgres B HISXEFNEIREEX
., FEREUEERERABF, FRENERPHHEE TSNS, TasdREl ol UERIAIE,

b4k, Postgres BRAFPERFEATFINIT - EE ARG AP RERF. T8,
Postgres BRAF AR Unix BRAF (FE&E¥R A root) . HTFL2EE, BEAFNER
EFHAFRMRF (UID) .

#HIEEEER (DBA) RASR%EK Postgres H NI RZEY LERERIEHINE . DBA TJLURT
RTTERMFAF, F4EP—A Y createdb £ A REREIEE.

postmaster  RAKE  Postgres  RAEHIERFEHPIEIGHEIE. BIGHEEED
postmaster, HERZRRAFZMNEHHEZENES, postmaster TJLEZRETHST
BHRIFEETA, A, REARITEETENERTIERANGE SN A FERESH,
Postgres f5im (SEFREVTIH4TRE postgres) TJLAH Postgres kA EEERF shell th
AT (ABUBEZBIEASE) . BXH#MESLEIES postmaster/ih R BEHH = 2 g ith R 1
%, AEZHFGRPREBOX M.,

21.3. g%

NHEZEER . 5 /usr/local/pgsql/ FARER Postgres BRAFPEBRNER,

AEHSMED, HES ("M "]") FRRUENEERXEF. £FES (("M")) PEF
B4 (") HRRMRGFUERE D,

FRGID, BES (("M")") BTFSRHREEANE. " RH/RIZEF OR,
ROERRAARKPMRFATNGS. Mroot IRPHRTEIGLAIHS ">" . M Postgres
<

BEAPKPRTHGLIEE %", MAEENAPKPRTHGSEHS “$” . SQL &
LHHE ‘=" BRF, hiRRAMSRTN, LETXME.

ERS AR (Postgres v6.64) , BN HEEDIREHSSEHATE ., Uk
Win BB IR S LA M ETIR,

4mailto:questions@postg resql.org
5mailto:docs@postgresql.org
mailto:docs@postgresql.org
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E

i

21.4. Y2K =B

3

B Thomas Lockhart’ 5F 1998-10-22,

PostgreSQL 2£IKF LRI PostgresEHRBHEA A HEIRSZIRE, ANENITAIMRE
ERARIE, BAERBEAMRE. N2, EREARNE:

- AEPENEEE 1996 F 11 BEME Postgres XHEFHHFIAN—LEEREE, thAHE
Postgresf{BBEh7Z7EE{T5 2000 £ 1 B 1 HEI/GHIEELRTE (Y2K) 8X8mRE,

- ABPIEERBMZERAVIKLPHE PostgresimHIT HAIRANE M LIRER PR
EEET Y2K EENRE. EERIERKNAFPEMURAPEFEMEIIR ERNRARS
5, MREERNE, RNANEFREE.

- BEBFA, Postgres S ARMMMFENISEN BHFMOBREIERELIEFERH X
THREENED D, ¥TRAUER, XBOLEEHRE 1970 WAE  2000; F
n “70-01-01" #AEFEA “1970-01-01" , T “69-01-01" MR A “2069-01-01" ,

- BEEBRERSZDSKRE"LFINE"HEX0ET Y2K DRE g% Postgresh R EEY
Y2K |5,

XF Y2K [BEHE—ZINE, HIRSHIR. RERMMEXMNITIE, 551 The Gnu
Project9 # The Perl Institute'®

21.5. RIS ER

PostgreSQL ARAXEFA (C) 1996-8, 3 PostgreSQL £IKFKAME, FHIREE Berkeley 0]

SESTE

Postgres95 IRIXFFAE (C) 1994-5, ANMFIERIXRFESSFFE. FUENR, TTAETESN
EA. 5. BN EARGEREXY, TEME, HEFEPEINY,
EBEREZREEADHNTEAE LRRNGR,. ARUREERERNS.

EEEABRT,

MAEE W K ZEHAMEAM—F RBRERRRGREXEM LTI ER. 8.
k. IR SEREREBESIE, SEFERK,
BMEMFIERBILAZ EMEM L EIRE L LR T REM

MAEET XKZPWHAEMTER, SFEERRTEHENREAEERAMNRTER.
AP TREORGR R R, MABRIAZRENSRMBLER. XiHF. B,
HIREZ L,

UNIX £ X/Open, Ltd. 89845, Sun4, SPARC. SunOS #1 Solaris & Sun Microsystems,
Inc. B9 4R, DEC. DECstation. Alpha AXP 1 ULTRIX £ Digital Equipment Corp. 4
AR, PA-RISC 1 HP-UX & Hewlett-Packard Co. B9& ¥R, OSF/1 £ Open Software
Foundation BI7&#x.

"mailto:lockhart@alumni.caltech.edu
8http://www.postgresql.org/docs/user/datatype.htm
9http://www.gnu.org/softwa re/year2000.html
10http://language.perl.com/news/yzk.html
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* 225 FakE

AFMiEIR  Postgres
Postgres, SIHERIEEREMIL ,

22.1. HAIXFNES

BHELME, TIFSELITNE:

6.4 H)i Postgres

AREHXELAETS T o LHIFMNNNE

* 22.1. TIHWFES

os QIR [ 7¥:S REHH &

AlX 4.2.1 RS6000 v6.4 1998-10-27 (Andreas Zeugsw
etter )

BSDI x86 v6.4 1998-10-25 (Bruce Momjian3

FreeBSD 2.2.x-3.x |x86 v6.4 1998-10-26 (Tatsuo Ishii?,
Marc Fournler )

DGUX 5.4R4.11 m88k v6.3 1998-03-01 v6.4 T HE% 0
%%?ﬁﬂ’]i&#—‘%g (
Brian E Gallew")

Digital Unix 4.0 |Alpha v6.4 1998-10-29 BYE/N\QS, oiE
T%I*Tﬁ’ia& (Pedro
J. Lobo’ )

HPUX PA-RISC v6.4 1998-10-25 9.0x #1 10.20 & 1]
(Tom Lane8, Stan
Browng)

IRIX 6.X MIPS v6.3 1998-03-01 S5XBRAR (
Andrew Martin' )

linux 2.0.x Alpha v6.3.2 1998-04-16 HAMI, v6.4
HRTE. (Ryan
Kirkpatrick )

linux 2.0.x x86 v6.4 1998-10-27 (Thomas Lockha
rt! )

linux 2.0.x/glibc2 [x86 v6.4 1998-10-25 (Ol|ver Elph|ck
Taral 4)

linux 2.0.x Sparc V6.4 1998-10-25 (Tom Szybist'?)

linuxPPC 2.1.24 PPC603e v6.4 1998-10-26 Powerbook
2400c(Tatsuo
Ishii’ )

http //www.postgresql.org/docs/admin/ports.htm
’mailto:Andreas. Zeugswetter@telecom.at
mailto:maillist@candle.pha.pa.us
mailto:t-ishii@sra.co.jp
mailto:scrappy@hub.org
mailto:geek+@cmu.edu
mailto:pjlobo@euitt.upm.es
mailto:tgl@sss.pgh.pa.us
mailto:stanb@awod.com

ma|lto martin@biochemistry.ucl.ac.uk
"mailto: rkirkpat@nag.cs.colorado.edu
mailto:lockhart@alumni.caltech.edu
ma|lto olly@lfix.co.uk
"mailto:taral@mail.utexas.edu
mailto:szybist@boxhill.com
mailto:t-ishii@sra.co.jp
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0s Q12 ER hRA REBH &

mklinux DR3 PPC750 v6.4 1998-09-16 PowerMac 7600 (
Tatsuo Ishii’ )

NetBSD/i386 1.3. |x86 v6.4 1998-10-25 (Brook Milliganm)

2

NetBSD-current NS32532 V6.4 1998-10-27 (BE/BEEE
B/N\aER (Jon
Bullerm)

NetBSD/sparc 1. |Sparc v6.4 1998-10-27 (Tom | Helbek

3H kmozo)

NetBSD 1.3 VAX v6.3 1998-03-01 (Tom I Helbek
kmo? )

SCO UnixWare 2.x |x86 v6.3 1998-03-01 an UNIVEL (Billy G.
Allie? )

SCO UnixWare 7 |x86 V6.4 1998-10-04 (Billy G. Allie*®)

Solaris x86 v6.4 1998-10-28 (Marc Fournier24)

Solaris 2.6-2.7 Sparc v6.4 1998-10-28 (Tom Szybistzs,
Frank Ridder
busch26)

Sun0S4.1.4 Sparc v6.3 1998-03-01 BT g
Tatsuo Ishii

SVR4 MIPS V6.4 1998-10-28 R3ZHr 64 mIE
# (Frank Ridder
buschzs)

SVR4 4.4 m88k v6.2.1 1998-03-01 T T BN
A (Doug Winter
burnzg)

windows NT X86 v6.4 1998-10-08 & Cygwin &
ARO[
7 DLL (Horak
Daniel® )

v6.3.x FFIEE & izt BETE v6.4 ET1E,

BERFAFRNENRB W BRI,

F  Windows
Askesis Postgres E5°"

NT Postg res

BIARSS A3 $§$EE—J&E, ZER. RIMERBEEH
. {RLTTLAZE Postgres Mis>2 B TR T,

ma|lt0 t-ishii@sra.co.jp
8mailto:brook@trillium.NMSU.Edu
mailto:jonb@metronet.com
ma|lt0 tih@hamartun.priv.no

2 mailto:tih@hamartun. priv.no
22mailto:Bill. Allie@mug.org
23ma|lt0 :Bill. Allie@mug.org

2 mailto: scrappy@hub.org
mailto:szybist@boxhill.com
26ma|lt0 :ridderbusch.pad@sni.de
mailto:t-ishii@sra. co.jp

2 mailto:ridderbusch. pad@sni.de
mailto:dlw@seavme.xroads.com
*mailto:Dan.Horak@email.cz
1http //www.askesis.nl/AskesisPostgresindex.html
32 http://postgresgl.org
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22.2. RXHHES

ANANFEEHERE, HRRELEERELITRA LT,
REJHNS—EFEMRARMEBBNESF, TESH,

£ 22.2. TREAEBNES

0s

P13 L

IRA

REHH

&

MacOS

all

v6.3

1998-03-01

BEASRE,; HiER
ODBC/JDBC

NetBSD

arm32

v6.3

1998-03-01

s R e]f (Dave
Millen®?)

NetBSD

m68k

v6.3

1998-03-01

Amiga. HP300,
Mac; réﬁEEEBIﬁJ(
Henry Hotz™)

NextStep

Xx86

v6.X

1998-03-01

REPIHXF; V1.
0.9 M4+ T aT A (
David WetzelSS)

Ultrix

MIPS,VAX?

Vv6.X

1998-03-01

ERERE, EX
Bt

windows

x86

v6.3

1998-03-01

EARE,; BFiR
HIFTIfT; BER
ODBC/JDBC

FE, ERAE=AM Posix BETEME, Bl

33mailto:dmill@z_:;lobalnet.co.uk
mailto:hotz@jpl.nasa.gov
mailto:dave@turbocat.de

£ Windows EHIEEE AR TTEER,
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5 23 E BEIE
23.1. BEEZ2#{ (configure)

configureT] LIPS OTLLUBT R AU T LRS!
$ ./configure --help
RIRE TJREXT AT SEURNR:

Directory and file names:

--prefix=PREFIX install architecture-independent files in
PREFIX
[/usr/local/pgsql]

--bindir=DIR user executables in DIR [EPREFIX/bin]

--1libdir=DIR object code libraries in DIR [EPREFIX/
1lib]

--includedir=DIR C header files in DIR [PREFIX/include]

--mandir=DIR man documentation in DIR [PREFIX/man]
Features and packages:

--disable-FEATURE do not include FEATURE (same as --enable-

FEATURE=no)

-—-enable-FEATURE [=ARG] include FEATURE [ARG=yes]

--with-PACKAGE [=ARG] use PACKAGE [ARG=yes]

--without-PACKAGE do not use PACKAGE (same as —--with-
PACKAGE=no)
--enable and --with options recognized:

--with-template=template

use operating system template file
see template directory
--with-includes=incdir site header files for tk/tcl, etc in DIR

--with-libs=incdir also search for libraries in DIR
--with-libraries=1libdir also search for libraries in DIR
-—enable-locale enable locale support

-—enable-recode enable cyrillic recode support
--with-mb=encoding enable multi-byte support
--with-pgport=portnum change default startup port

--with-tcl use tcl

--with-tclconfig=tcldir tclConfig.sh and tkConfig.sh are in DIR
--with-perl use perl

--with-odbc build ODBC driver package
--with-odbcinst=odbcdir change default directory for odbcinst.ini
-—enable-cassert enable assertion checks (debugging)
--with-CC=compiler use specific C compiler
--with-CXX=compiler use specific C++ compiler

BERGAEMEPostgresNEMEEF N T ReS BRI D&, Flg, C++ RmIFH[RIFNRER
OJREREIEE --without -CxxXRIEMER IR 1ibpg++HIMWE,

23.2. 3 2# (make)

EE5REBXNSHEILAEPOsStgres RENMEMERILE.

EXRSHERT, XESHNIBEZTITATIHBNEXE Makefile.custom®, BRIAH]
RITIRAEEZXANEXE, ARRERBCEFENXAREREETS., ARRREN,
REEMZEZEHEIRSN Makefile.custom S4IFFr&2EhENT],
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make [ variable=value [,...] ]
JMEENSZRERNLIUT:
POSTGRESDIR

TERMNTE.
BINDIR

NMAREFAIEATIAENME.
LIBDIR

BiRENNVE, BELFE,
HEADERDIR

A XHRNE,
ODBCINST

L% EE#IpsqlODBC (ODBC) EREMAHME.

EE—ERIBAERANLESH,
THIENFSSHESHE#TPostgres IRESFAB A KN ERA.

CFLAGS
A CHFRRENES . NYA"+="TMEREEXNEINSH,
YFLAGS

% yacc/bison MRHTBIREARE. -vOlAREEHHERITRITEN GEE, FX
"= LR B BASE.

USE_TCL
BH Tcl #EO8ME,
HSTYLE

BFMNLEEXHEE DocBook HTMLEXZE. BRIFRIEERIEdoc/sre/sgml/ g
DocBook FAMISGMUBRNX A LN, ENASAHE,

PSTYLE

BFMLZRENRISZAEE)  DocBook  #iFE., BRIFMRIEERIEdoc/src/sgnl/pE5
DocBook #AHISGMLEX A A, BUMARSHE,

THEZ— PentiumPro Linux &4t Makefile.custom/pfl:

# Makefile.custom
# Thomas Lockhart 1998-03-01

POSTGRESDIR= /opt/postgres/current
CFLAGS+= -m486 # -g -00

USE_TCL= true

TCL LIB= -ltcl

X _LIBS= -L/usr/X11/1ib
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TK LIB= -1tk
# documentation

HSTYLE= /home/tgl/SGML/dbl18.d/docbook/html
PSTYLE= /home/tgl/SGML/dbl18.d/docbook/print

23.3. RigixiF

H Oleg Bartunov 185, %X FREMBIELHNTISEE, BM0leg HME .

ENEZHEHNN—RATMMINBN, FiBZFT postgresql AXFERFFERNDR, &
SKUENTENEZE, RACECHAREXE. BFA2E C EFA, BEFEA perl (B
i%) 0 glimpse T#ENELE—EXEHENEZR, 7 PostgresFBHMPIZRTLRZ/E,
X src/backend/utils/adt/varlena.c # src/backend/main/main.c {7 IEFE/NE
K, B THREENAA! BHUNIAMT 1c CTYPEMLC COLLATEMIZHF, BEFHEM
ANGRINTLC_MONETARY, HIWEIFZAXFXMINTHER,

AltFEAERERAHAE, M (LLRIFFNIE) BHEHANTPostgres KIThR.

ANEFRBREFFIIIREEH, BILELNER:

- BIRZENRBIEWHEE postgresgl, WA --enable-locale EINIZE1T configure X/EA
X1+, BRI postmaster B EBIEHIREWE, BAEIEIT postmaster ZHIENXIHE
LE 1C_CTYPEFLC_COLLATE, EARKAKEPREXEER. KERATEN shell i
Z (runpostgres) :

#!/bin/sh

export LC CTYPE=koi8-r
export LC COLLATE=koi8-r
postmaster -B 1024 -S -D/usr/local/pgsgl/data/ -o '-Fe'

HM rc.local dIXEFEIEITE :

/bin/su - postgres -c "/home/postgres/runpostgres"

- BERFHXFEZFFRE (Fl70, Linux T libc MXEXIFELREWA, X5ETRZSH
) . &HE perl 13X, MRKFMRIR, perl —vRBEEBUTEHRS:

8:17[mira] :~/WWW/postgres>setenv LC CTYPE not exist
8:18 [mira] :~/WWW/postgres>perl -v

perl: warning: Setting locale failed.

perl: warning: Please check that your locale settings:

LC ALL = (unset),
LC CTYPE = "not exist",
LANG = (unset)

are supported and installed on your system.
perl: warning: Falling back to the standard locale ("C").

s XEXHENUESRIR! ol BEEE: /usr/lib/locale (Linux, Solaris), /usr/
share/locale (Linux), /usr/lib/nls/loc (DUX 4.0). i5&%&man localel XFIIE
HBEfIE, E Linux F, EfE/usr/lib/localefl] /usr/share/localeZ @ T —"
FeiEE, IBART— libc A2EAENKE,

1http://www.sai.msu.su/~megera/postgres/
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23.3.1. B aFa?

JUNESERFERFHNFHEMER ~* § order by #EF ., FRIEAFEERTEE. W
REABEAREAXNARTE, RJFBUEEX USE_LOCALE RE&E,

23.3.2. BHHA4athm?

FRAXREE—1"HENRA—-EE! A, REEFSERNAERXE,
NI
23.4. Kerberos iAiE
Kerberos2—f TWHRERNZSINERSE, EEEAEME FHITHHRITE.,

23.4.1. oA

Kerberos INERZH RFEPostgres—i2 £47. KerberostIE MRAEE LURIER A AHT]
BRI TR, s, EaT BB MIT Project Athena® SKEUEHD & 1TAR

BMEREY AR T EDIRA, RLTTERERE MIT WA, RABL MHBER
AERTHIBHFFS MIT RATERIRIE.

UTFEENMERZIMIAPEER,
Kerberost SEFRINZER B2 A& R EE B H DEMBIRE,

% FKerberost#HIa R M5 ERA 7S, MIT Project Athena®, &, FAQL (% M 5sa3|
%) SFEPIKMEE KerberostBEaE" (ZiEBREITIRN®) FMUSENET #HiiE4A°,

23.4.2. i

Kerberos KB ML E Kerberos Z&RIZPIHIFMANAB, BHERS[BEHEXE (srvtab
5 keytab) BE#EPostgres MK LAE RN A HIEEN,

PostgresR EEFiHa[ ARIFAERA MIT KerberostMYBIERA 4 SUARA 5, AERIEHE
src/Makefile.global® By KRBVERSEEBIRENEHHE, /RIRTJLAEKPostgresHizE
KREMBEXE. XHNEBECHRSBZHAENMAE,

WIRRRGE, YAEPostgres iEMA—MKerberos RS . X T EMBESWESHT, B2
Kerberos ##{EiR AR EXEIFMR,

23.4.3. B4F

YIRELEZE, Postgres ER A EEMHRIEFED KerberosfRE—1£i517. XFINEERD
Y5, ESi@postmasterfl psqlly PostgreSQL AP ERESEET,

fEKerberoshi A 5 BIfF D, MAFMRSHEMT LA TRIZ:
- REAFEARE (aname) WE—PMHEMGSE S LFRAY Unix/Postgres P&,

2ftp://athena-dist.mit.edu
info-kerberos@athena.mit.edu

“mailto:kerberos@ATHENA.MIT.EDU

5mailto:kerberos-request@ATHENA.MI'I‘.EDU
news:comp.protocols.kerberos
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i B i%IN

- {REPostgresfRSERNAY, BRSZBMN—DENS, ENBBRE 4 HAANAEL
(BNEE=RBEEEER) .

% 23.1. Kerberos S0l

B8 B

user frew@S2K.0RG

user aoki/HOST=miyu.S2K.Berkeley.EDU@S2K.ORG
host postgres_dbms/ucbvax@S2K.0RG

E MIT RHIRA 5 MIERRARZEHENHE, BARBEIFRE 4,
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Postgres v6.4 BB 23R,
TERE Postgres ZHi, #RATLAIAIE www.postgresql.org’ SERRFSE. #T%,
XL BB RE :

- We5 Unix &8, D TERAER.

 BRYFRIEBBSMIEREINE.

- AP postgres & Postgres BHRHEF,

« BRBEREA /usr/src/pgsql (EiERMTILL) .

« BITEEEEAN /usr/local/pgsql (EMEEFEWTILL)

XEE<S 27 RedHat Linux 4.2 iR EfEA tcsh shell MEHEY, BRESFHIEBAYN, BINERSH
ARG LROTEEEBETF, B ps Fl tar XHEMNGHS, MiZERMBLIERES N FEEZEITIREE
MK, BAXLEGRSZANEERAER,

#1189 Makefile BE GNU make (ASEPHR "gmake” ) . BAIREESIE GNU B9 make
BE—EIF. RIRE GNU make 2L "make” MAZ “gmake” IERLLEN, AR
FEA make &, XRHEA, BIRHAEE GNU FEXH make FBELEMIN.

24.1. iz{T Postgres BIE R

EFREBTANSRIHEEMT http://www.postgresql.org/docs/admin/install.htm?,
—iESR, RSEIBEMREDN Unix FE TS EMIZAETEIEIT Postgres,

REI&{T Postgres FRENR/INRFZEITLMEZE 8MB, {BE—METT X-Windows BIAERTERIRE]
WAIBE RS L, BRFT RE 96MB BIEIFNHAAEITHNEBHENE. MER: RFK
N EN

KWEMREEERBHNHMETE, /usr/src/pgsql KAFEE 30 MB, /usr/local/pgsql
(REBRINEEEE) RAFTESMB, — IMHIBEFTE 1 MB, BTN HEEIEES IRETIE

KB4 20 MB, &1THhR tar XHEEREEL 3 MB,

EUBRAIEIN, EREMNIXEAE, /usr/local ZTREEE 20 MB I RZ=E, £ES

HIRENHEEN X ESIMREE 25 MB ZRZE, MIERIES . tar XEMEIABIEEZE, /

usr/local/pgsql BE 2 MB, ZHIEEFE 1 MB, BN EXRAAETFIBEIEELUEEN

FEXAFRENZE,

ENEHETE, EH

S df -k
24.2. BEIIIE

Postgres &3
X F e MIBIRA Postgres FHR:

1. AEEOURENZNEENEISEFLSHNBERE., AXHREFGXTF  Ultrixd.x.
Linux. BSD/0S #1 NeXT H—&FE &% EIRE., BR /usr/src/pgsql/doc PIEFH

! http://www.postgresgl.org
thtp://www.postgresql.org/docs/admin/install.htm
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324, B¥E FAQ-Irix 1 FAQ-Linux, tREEBR ftp://ftp.postgresql.org/pub, 0
RZBRPE BN INSTALL B934, BAZXEEARIRNNZEER.

BER, ENRFHN"EMNL" FERARERREEAGEENSHAFE Postgres KITREE
EZFE L AZERMRENET. BTIANNAFREL R RRMAEXLEES,

Hoh— L BT 88 E/)\a) @ JT VA T 2 B AR A b T 1 b 4w 12 &0 (B Y3

AR EMDBMREB RS RE S A ftp://ftp.postgresql.org/pub/INSTALL,

2. (TIElY) tNiR Postgres BRBAFPKSEAEE, WEIEE (BFERH postgres) ,

Postgres XA E D] UZEAEHROAFKS ., BEREER root, bin FEATH
ABERANENRNKS, SNRENZEXE,

3. PlPostgres BEFAFPKSER., TRPRTHASHSRIBEZKRS THT.

4. M Internet £ Ftp Xf4 ftp://ftp.postgresql.org/pub/postgresql-v6.4.
tar.gz’, EEEREMRNEERD,

5. RUETAEM flex. RFRNRSAER flex, BRFERE—NEFHRA. BERE, BA

S flex --version

MEHARET flex L, BARRUBEATEE., NRRAZ 2.5.2, 254 HEF, MK
B, NRE 2.5.3 HETF 2.5.2, RHBFALE flex, aJLAM ftp://prep.ai.mit.edu/
pub/gnu/flex-2.5.4.tar.gz 3REX,

MEIRFE flex AMEECHREAARY, BABREXREFEFNSHEEN. WRERHE
EEEE, RUUDKIX—F, NERLFE, HIRZXAmF Postgres WNEEEMZR
/R flex,

YRETLAM root kS 5eMES flex ik, REXHFEMLE., RIRIFFELRIEIHK
AEMPRAMIE, BAUTHS:

$ su -

$ cd /usr/local/src

ftp prep.ai.mit.edu

ftp> cd /pub/gnu/

ftp> binary

ftp> get flex-2.5.4.tar.gz

ftp> quit

$ gunzip -c flex-2.5.4.tar.gz | tar xvf -

cd flex-2.5.4
configure --prefix=/usr
gmake

gmake check

You must be root when typing the next line:
gmake install

cd /usr/local/src

rm -rf flex-2.5.4

Uy U Uy FH= 0 U Ur

B E I /usr/man/manl/flex.1l, /usr/bin/flex. /usr/lib/libfl.
a. /usr/include/FlexlLexer.h, FHHRIM—NEME flex BIREE /usr/bin/flex+
+o

6. WMRMAREARMNBRSE, VRIS R 9, MEBREAARNETRS, BEHIRNEE
EE. T alpha Ml beta RHAT, HEERABZRMA, FEERLAAZE—X, K
7 HACKERS #3435 R P —aREITFIC 2SN BEMER . EXLHBEERMIBRA
BT/ EH., AT X—F 2RERNER.

3ftp ://ftp.postgresql.org/pub/postgresql-v6.4.tar.gz
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/0

AEEM v6.0 89 pg_dumpall I, BREABXRENRE)T Postgres BRAFFT
=P

BRAEIRIEHFN post-v6.0 HIRERE, WA

$ pg _dumpall -z > db.out

EHEFHR Postgres ZBIXRINE BB EURE EFE B &HD pg_dumpall AR, BENFET
MR B & FIRAE pg_dumpall:

$ cd
$ gunzip -c postgresqgl-v6.4.tar.gz \
| tar xvf - src/bin/pg dump/pg dumpall
$ chmod at+x src/bin/pg dump/pg dumpall
$ src/bin/pg _dump/pg dumpall -z > db.out
$ rm -rf src

MRIFBLEXR id (oid) , WIEET pg_dumpall BHER -0 &, BERIFREHRH
EHRIXEM (FIINFERDIE OID BER) , SUAREXEM,

MR pg_dumpall FELUFETRENEBMRESECUTREELLE, BATUNE—
BLIRZIREAN

$ 1s -1 db.out
EXHNKRNEBEEK,
BEE, MEMREM Postgres95 v1.09 ZEIHIRAFLER, BBARDARZMDEIEE. &

4 Postgres95 v1.09, {REHIEE, RAEBRENR. MENIFIELRITIRE, HEPNiX
=T N E LTI,

I\

RABREEEERDREREHEHR., VBN, X postmaster, FHEX
# /usr/local/pgsql/data/pg _hba.conf HINRERGIREERT, AFE
postmaster Ef /A,

MBRBEAHERMBEZRS, WLIE postmaster, A

$ ps -ax | grep postmaster

SFNEEFHENHES, BATHEHXIT, HP pid BHA postmaster HizHHE
id, (ARE{EAHTE "grep postmaster" B id, ) BWA

$ kill pid

REIEEILZ#ERE,

i

AR EED Postgres MIRZEL, RuBEHE—TEETMEFBBNENI
4, fln, FIFA Linux 24 EF TR
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8.

10.

11.

$ /etc/rc.d/init.d/postgres.init stop

k= 1k Postgres,

MEMRBEARINERS, WEHERBH. NREETEEK,

RO RESEMHRRXLE R, MRXFEM, BEIBEEEFERTFE /usr/local/
pgsqgl/data HBEREWH, ELEREXH  /usr/local/pgsgl/data/pg_hba.
conf,

BMAUT®RE:

su -
cd /usr/src

mv pgsqgl pgsqgl 6 0
cd /usr/local

mv pgsqgl pgsqgl 6 0
exit

Uy Oy Uy Ur 0

WMEBERARER /usr/local/pgsql/data EREIEER (REKIELE PGDATA B2&
BIRER THNE) , BBAMRENIZUEENARBHZER.

SR EERMNZ KA R, RONLRPIIRERATUARE,
BEBMIRPBARF—E,

ZEIEPERLOLULRIEERF. E. XEMEMXHNRENVE,
.:%&. P}

N
BEALEN nake install MERIBEXEMEE T .

B

su
cd /usr/src

mkdir pgsqgl

chown postgres:postgres pgsqgl
cd /usr/local

mkdir pgsqgl

chown postgres:postgres pgsqgl
exit

Ur »r »r »r »r r Ur W

R EF R RIE . WA

$ cd /usr/src/pgsql
$ gunzip -c ~/postgresqgl-vé6.4.tar.gz | tar xvf -

NIRNRRRE RS, EX—SRUUAMEIREELIMNZERE (A TEHHN -
prefix EIR) . HA

$ cd /usr/src/pgsgl/src
$ ./configure [ options ]

a. (TN&ER)) BREMIIEIN, configure HIAS MM template 7B R REHI G BiEHF
— MNEERFN"ER" X, MREBALRNREZZAH  —, ESRBHEL.,
BRBERTREESRSTRZAB—, AEEIXIET configure, XREEH --
with-template=TEMPLATE &I %kt IEFHES 1,
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iR & o)

Ill]%ﬁ\ﬂ’\]f%iﬁiﬁﬁ%% configure BERBIMABAXHEM, BEABFHMEFR
scrappy@hub.org”, i Ef2% ./config.quess BY%IH . 5BBAEMR ST M 1%
=4,

b. (SI&hy) EFEEER, FEMEERR. A, MTARHESFNHAR S XEH
FXFFHMERNEBERRE, EIFLRXEFAMFINETUIZIT configure
WIFHE T, configure HIAERIFSTIMNET, MERAEREKINEETURE
M. ZE2HER, @A

./configure --help
—ERERNEIRE:

--prefix=BASEDIR ¥ Postgres EBEHZREEZR—NDARDN
HBEH. Bi\R /usr/local/pgsql,
--with-template=TEMPLATE

ERER Y TEMPLATE — RIR M RER

B3R
src/template b, FFPEEREEMIE.
-—with-tcl WRBE Tcl/Tk MEOENRE,
B libpgtcl pgtclsh F1 pgtksh,
--with-perl HygE Perl #EOEE,
--with-odbc g ODBC IRmhiEFE.
-—enable-hba BRAEFENOSAL (3L)
--disable-hba 2AEFEHASAL
—-—enable-locale JEH USE_LOCALE
—-—enable-cassert JBSH ASSERT_CHECKING
--with-CC=compiler
£ configure BIARIRAEM
EMEE C RiFEsR,
--with-CXX=compiler
—--without-CXX
fEf configure BIAHRIWEMEE C+
T YRIEEE,

RERDHR CH FE, (BIXREN
libpg++ )

c. THERE Sparc Solaris 2.5 &% L{ERHE configure A, ZREBREEN /
opt/postgres:

$ ./configure --prefix=/opt/postgres \
--with-template=sparc solaris-gcc --with-pgport=5432 \
--enable-hba --disable-locale

R
S0, (REIMER =TS ER—T L.

12. 2% man fl HTML 344, BA

“mailto:scra ppy@hub.org
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13.

14.

15.

$ cd /usr/src/pgsgl/doc
$ gmake install

X#EthH Postscript 18X, EE—BRPEKIL .ps. gz FEAXMY,
mERF, WA
$ cd /usr/src/pgsqgl/src

$ gmake all >& make.log &
$ tail -f make.log

ER&EEERN—TZ

All of PostgreSQL is successfully made. Ready to install.

XBY (HEER, BEIRER) WA control-C iBH tail, (WMBLEEFEE, {RoJlie
& make.log PHZEEMEIRER, )

IRETAERTE makelog PRMFSEEHE. RIEUSETE, KLEHBTLL

BUC B 28

MRFFREMHALHHLAT flex FLOVER, WIRBIRTTERR flex, REEZEAER
=, WA

$ make clean

BEWHRE.

iFRIEI (WA ) oTifEes<{T LA COPT ZEIEE., Hlal, WA
$ gmake COPT="-g" all >& make.log &

SEMEZNAAESBRPIABIREIRSEN -9 BN, ESMHA src/Makefile.global.

in,
RERERF. WA
$ cd /usr/src/pgsqgl/src

$ gmake install >& make.install.log &
$ tail -f make.install.log

REERN—ITER

gmake[l]: Leaving directory '/usr/src/pgsql/src/man’

XB (HEER, BIRER) @A control-CIBH tail,

mELE, HSRTNRFZUNEARIFOLZE, RUUMEITEHZ —, KFRE—:
a. (TJiERY) LA root BMRESME /etc/1d. so.conf, EZEMA—IT

/usr/local/pgsql/lib

RIFIE1THS /sbin/ldconfig,

b. (oJizHJ) 4 bash shell 47, 5@:{2
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16.

17.

export LD LIBRARY PATH=/usr/local/pgsqgl/lib

c. (TIi&EHY) 7£ cshshell d, @A

setenv LD LIBRARY PATH /usr/local/pgsqgl/lib

BEE, PRGBS EARARANBRERAZBUREERIRK, BERFESFEIRNA, Hlm
Ultrix4.x ¥03E ELF Linux BY8RLE,

N RIREI R EE R IEE R

pg_1id: can't load library 'libpg.so'
BALENSBRARLEN, RiMZE, BdECIEHERE,

(NER) MRREENET --with-perl &I, BENERKHEE Perl ERETEMN
WRET, MEMRIFMNT FEANIBIZEIGE Postgres 3‘{#}3—/\%%&%):'}5&75 AR A Perl
BHRESEAX Perl EEREESNIRMAFE LR, RoIABMER LG M : BT su Tk
1A Perl EWIAF (BER root) , ABWIT

$ cd /usr/src/pgsqgl/src/interfaces/perl5
$ gmake install

MR EARBET, WA Postgres RS postgres, EAEfER Postgres BIIKS
R EIEMESR,

BEZM7TETILAZIN Postgres IRFBFBOEBTHFE, ESERENEERRER,

FE
TEONRBESS bash/sh shell, xtEA shell 15485 FE

a. IETEJUTIARNERIFE: shell 8 ~/ .bash_profile:

PATH=$PATH: /usr/local/pgsqgl/bin
MANPATH=$MANPATH: /usr/local/pgsgl/man
PGLIB=/usr/local/pgsql/lib
PGDATA=/usr/local/pgsqgl/data

export PATH MANPATH PGLIB PGDATA

b. MEAFNXEHIFARSRE C XKEARE, —LEIFTNHTEERK,

MERA --enable-locale EREEHREZRT Postgres, ABATE/REN
postmaster Z g, EBXIFHIFIREN C (FEVEME LC_*TE) , AHBXLITER
SMMARBI BRI :

LC_COLLATE=C

LC_CTYPE=C

LC_COLLATE=C

export LC COLLATE LC CTYPE LC_COLLATE

C. HEHERTHIRZAE, BRIELENTRELE, KERNMERBA:

$ source ~/.bash profile

18. LA Postgres BRAFKS (BEE postgres) BIBHMIBERE, RE root SHET

HXHE! PBER—1MEANZERE. WA
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19.

20.

21.

$ initdb

REHNHBEBERZINR, mEXXT /usr/local/pgsgl/data/pg _hba.conf
KT, WBEEREZXEP., (MRMRFIEERTIRIMIE, BIWER  pGDATA
WIEERERRL, BAZXENMUELSENNKE., ) TRENEZXEERRAR
B, MRRIM v6.0 EEMRAFL, tTLMHEIBHIEEDTH pg hba.conf XHEFIF
MEEEN EE, MADMLERIZIXE.
BEMIK—TRIRETBNHIET: NSHSTETE,
a. TEFARBE postmaster SFPHEHIE, WA

$ cd
$ postmaster -i

b. EIR—PHUREE, WA

$ createdb
C. ERIFEIERE:

$ psql
d. EBIT—1MRAIES:

postgres=> SELECT datetime 'now';
e. 1B psql:

postgres=> \q

f. BWRNHESERE (BRIFRUVEEBACHEMMIK)

$ destroydb

PA Postgres BEAFKS ((EBER postgres) E/FRIETT postmaster, REM root
K S1z17 postmaster!

BE, MESBEMRNHEN, EEASXEHNINEMES postmaster, XARDHE
89; Postgres fRS32ROILAFEIRHE root FHBYIEIR MM AIEFFRIK S 15T,

THR —EXTIEMEIX—[REEIN, ASMLEPRE.

TIBIREAM, postmaster W7 H Postgres AP (postgres?) MAR rootiz
7. XMBTEAERGEETEAF (su) E postgres WRERE, XEGmISIEEERT
PATH 71 PGDATA EHRIRLE 0[RS BRIEMIRENS I, RAWT, BEIMNEEMEH
efil.

- MRMENEHNIKSZEERE root KR, BAFE postmaster FHEEXEF
L .

= .

$ cd
$ nohup postmaster > regress.log 2>&1 &

« 7£ NetBSD #RiE 44+ rc.local, Z¢7E SPARC Solaris 2.5.1 E4RENMH rc2.d, FHE
STEX—1T:

su postgres -c "/usr/local/pgsgl/bin/postmaster -S -D /usr/
local/pgsgl/data"

244



TR

« £ FreeBSD 2.2-RELEASE $145%§ /usr/local/etc/rc.d/pgsql.sh EEE S TEET,
H3$E 4T chmod 755 F1 chown root:bin,

#!/bin/sh
[ -x /usr/local/pgsgl/bin/postmaster 1 && {
su -1 pgsgl -c 'exec /usr/local/pgsql/bin/postmaster
-D/usr/local/pgsqgl/data
-S -o -F > /usr/local/pgsgl/errlog' &
echo -n ' pgsqgl'
}

ReJ MG EE PR ERTT, RERARXRER, shell BEBEIE, ST
TENRZA. exec 7t postmaster HZZTHE T —E shell, BLRHER init,

« 1£ RedHat Linux iiINI—"NX4 /etc/rc.d/init.d/postgres.init, BEF
contrib/linux/ BERAEl, ABM /etc/rc.d/rc5.d/598postgres.init i
—MEENZ X IR Bk,

« £ RedHat Linux B 4giE3 {4t /etc/inittab, B TEIIASIERBIE—TMON:

pg:2345:respawn:/bin/su - postgres -c
"/usr/local/pgsgl/bin/postmaster -D/usr/local/pgsqgl/data
>> /usr/local/pgsqgl/server.log 2>&1 </dev/null"

(XM FEIEZ R IZBIRTE postmaster b= EEE, EMAMERSHEHMEIE
H. )

22. @AM, X /usr/src/pgsql/src/test/regress/README Hia{THIHRF
B3NN E IR, XEBLEH —NMEEAMRA:

PN

$ cd /usr/src/pgsgl/src/test/regress
$ gmake clean
$ gmake all runtest

MEXZME—RETUR, FEEWAN gmake clean,

MR ZERSE L (BB ANME . /regress.out) BEI—ZRFIED, UHAHIL
MWiLEE ., BLEiiEl, HEE, FEMKERLEEE E"AK TR IEERN.
AEMNANL e SHEAaE 2 BEERAER, A ZUREKT ., FEit,
HFRIRASERNXSZFEZEERERBENARNER .
FRSANNERSE, MXoTEE"EK", XE"EM"HAREK TR Postgres Biag, X
% ./regression.diffs SEMRNBLIFNXEHE"BHE WL (NSERS
FENEY) 2BNXAER, RESFARESIIHNE—LER,
EERTAERE—NEKNTH,

Ban,
« XFi686/Linux-ELF E&, ZBMWIXEK, AAER v6.4BIFTMXNSEEES,

« XfF SPARC/Linux-ELF &, f§/ Postgres v6.2 B 970525 beta BT 5N
H"KM": float8 Ml geometry EIF REMIFIMEEEZRM "KW, select_views
FERXEARNELE, EERBETHRINNERES.

EEENMISERPHEPREENELEK, SHogER— M AZ RN FERIEE,
—MMIFR: RIREIVLEEF C MRS AIRME 64 (UBHHUIRRE (FBERRRMUE
configure SEBAIM) , ints WXSEKMHEBEHERNEL . RIERFEZEFME
64 UL, FNXAFEELD,
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23.

24.

25.

26.

27.

£0? MRRWBLER 7AW, HEERXLEZRIMR,
REHIBNIXEER R BERSFINRX Postgres MFHAE., @IRMEE—NMERENT
B, BERERLITERFE—LHR,

BETEEANRZE, BA

$ destroydb regression
$ cd /usr/src/pgsqgl/src/test/regress
$ gmake clean

MBSO S R ETE, (MUXHUEZA, ROJBERIE regression.diffs
XHRERRIL, )

MBIRERE XM, MIEREBRET BT E AL BT,
THEHHIEE NS ER#HT:

=INERIIE

1. JiE1T SQL %< VACUUM, XEEEIRIEUREE.

2. HFMIRNRL. (REFMZRBRIEILRNER. )
REFELBEREEMANERRS.,

EEBRT, EIMESNZBE— shell AR, H cron ERHAEAEIET, TIUEE
crontab BFEMEAANTT. (NBRXEMT , BIEIRE shell FIAREFERELEE
11—, BMNBBEBCHERS DX, )

MRRBEARRERE, WEHRARDIBEEE. BA

$ cd
$ psgl -e templatel < db.out

WMRIRE pre-v6.2 #IBEFER T path 5 polygon JUAEIREE, BANREEARES
XEERIET, Ak, WA (£ psql W)

UPDATE FirstTable SET PathCol = UpgradePath (PathCol) ;
UPDATE SecondTable SET PathCol = UpgradePath (PathCol) ;

VACUUM;

UpgradePath() #®&—1 path BERES5EIBEE—H, FEHFRELZRENT,
UpgradePoly() i&RIE— polygon 2EHLREIRIEX, (B2 T RevertPoly() 3k
BWE—IRZREF R,

MRREMAL, MG TE#ERNARMEII—In Postgres,
HIRIRE THIRA, BA

rm -rf /usr/src/pgsgl 6 0

rm -rf /usr/local/pgsgl 6 0

Also delete old database directory tree if it is not in
/usr/local/pgsql 6 0/data

rm ~/postgresqgl-v6.2.1.tar.gz

U #H H 0

{ROJREMRITENAS, WNRIRA Postscript TENNL, EREINRELAITENTIRRIRE
ATILURR Postscript XX, BAEITENAFPERAIAFTHA

$ cd /usr/local/pgsqgl/doc
$ gunzip user.ps.tz | lpr
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THERUNRRNES LE Ghostscript 7 B @B T ENHLITENBTHIMOE

$ alias gshp='gs -sDEVICE=laserjet -r300 -dNOPAUSE'

$ export GS_LIB=/usr/share/ghostscript:/usr/share/ghostscript/
fonts

$ gunzip user.ps.gz

$ gshp -sOUTPUTFILE=user.hp user.ps

$ gzip user.ps

$ lpr -1 -s -r manpage.hp

28. Postgres BIPAFEiL Postgres A SZHFNFE S LEETE, BUEITBREFEAN]
IRIEER RS L 3875E Postgres MIER, 5K EMEF) pgsql-ports@postgresql.org’
EIREMNUTRE:

« Postgres §IfRA (v6.4, 6.3.2, beta 981014 %) .

- {REVIBYEZRS (FI70 RedHat v5.1 Linux v2.0.34) ,

- {REYTEME (SPARC. i486 %) ,

- MBS TEMER. REHFHETTERIRNE? NIRRT,
REQT BPLETRALES (BMRREZAEEIANT . RIMBEKE) . BEMXEM T &,
FEENEMFSEEREEN. XERFTEIRE.

29. MERFECE. HONRMSIEE., REHOSEERSSNEFIRER.
#aiER, REES!

24.3. In¥s Postgres

7£ Postgres ZERH. HIEERSLLEIF. postmaster SHPHEEEIT. BN ETZ
Ja, IREMEEE Postgres lmt4. XEES. A Postgres FIRERME psql:

o)

% psgl templatel

(psql AFTH—MEENEEE, BUNE—FENE templatel #iERE, BELREHE
B, HMNERICERARANTEIRS — M EREERGIHREE. )

psql B0 RL 2 :

Welcome to the POSTGRESQL interactive sgl monitor:
Please read the file COPYRIGHT for copyright terms of POSTGRESQL

type \? for help on slash commands

type \g to quit

type \g or terminate with semicolon to execute query
You are currently connected to the database: templatel

templatel=>

BIEHURE foo:

templatel=> create database foo;
CREATEDB

(FME L SQL A SMSR, AFEHFSE "\g" Z8 psql ASHITEARE, MASSE
PREBFEQARVEN, )

IR T FEURE

5mailto:pgsql-ports@postgresql.org
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it
i

templatel=> \c foo
connecting to new database: foo

("RHL"@LARZE SQL, FRUAARS, B \? tJUEIMERITHS. )
BElg—i%:

foo=> create table bar (i int4, c¢ char(l6));
CREATE

REEEWE:

foo=> \d bar

Table = bar
- -
—_— +
\ Field \ Type
| Length|
- -
—_— +
| i | int4
\ 4
| ¢ | (bp)char
\ 16 |
- -
—_— +

RILEHE, RAERRET .

24.4. F—%

FlOFE? Bug? RIE? BEEER /usr/src/pgsqgl/doc/ BHIXE, ZERPH FAQ
BT ) =N

MR Postgres FERMITEN EHBFEKR, BBABEBEXH /usr/src/pgsqgl/doc/bug.
template PHIERE, FHIFEEXRENEFIERAIMUE,

EM G http://www.postgresgl.org FEE M XIFMEIIENESER.

24.5. #ZiEIH A

AERBATIRN doc/ BRPEHIMTFEERFEN FAQ, NTRELERE, THHIREA
oJREEZTHY,

24.5.1. Ultrix4.x

mILREXTF Ultrix £ Postgres BIIR &,
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TR

RBEZRElbdl-1.1 8, EAUUtrix4.x B MEEE. BoM s2k-ftp.CS.Berkeley.EDU:
pub/personal/andrew/libdl-1.1.tar.Z 3KEX

24.5.2. Linux
24.5.2.1. Linux ELF

Thomas G. Lockhart

ElFNE S ENEE—SIE1T linux-2.0.30/libc-5.3.12/RedHat-4.2 AL IESE 686,
linux-elf BIETILA T #H#th%R, ELSMTR Linux FAQ,

24.5.2.2. Linux a.out
3FFIE ELF 89 Linux, ®ZU3REX GNU dld EHZEZIRS L, ©4 Postgres BERBAIS

FEIEMNEAE S, dld FETTAM sunsite linux ZITARZEEN, HEIEFRE dld-3.2.5, Jalon Q.
Zimmerman

24.5.3. BSD/0S

3F BSD/0S 2.0 1 2.01, {REEIREX GNU dld &,

24.5.4. NeXT

v1.09 9 NeXT ##&H Tom R. Hageman’ 12t, EEE— SysV IPC il EURBAF =
EFESEWMRENLUEF, Tom BIFEHEXHENTRE, JUBERMREER. MERFED
AMRIZMH Postgres B9 NEXTSTEP Zi## & 1ThR. BXR Info@RnA.nl FKEUER.,

HAVRBXTF NeXT RN RENRHIRSE (BEV6.2.7) . A, BERHARR, EFE
FEth NiZBETAE,

bsnea ker@powergrid.electriciti.com
mailto:tom@basil.icce.rug.nl
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£ 25 F T RIE
AEMIR Postgres 5IERAENRE,

25.1. £ Unix Lt{#EH Postgres

FrEEEM Unix shell :A178Y Postgres s L& T EHR “../bin" b, EEXPMERESEIRN
BRERPIUNTEEGLCESRS.

BMGRSBEE—HRABR, HPEE 1% (pg_user) , EABMEHH Postgres A
FPEE—1LA, ZLAIEET—A Postgres IR, FlIIF7Y Postgres BRAFHI8E
B/ MREBIEEN RN UREHREZZERNEEN ., EIEEHNLHRRIIXNDNEPZE,
Unix P JTi& A Postgres iEIIE, BXRZAERNESERULLUESERMNAIZE FETE
pIESRENR
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F 26 § RAHREMA

26.1. Postgres X% 5

_ Pyl 1
—hin—  postmaser |=
:I Executahles
Loy a ::
L ik — - II
pgeql
— pe databass pe class
data— - template 1 Data
hase myd b
—doc— README |
—sgml =|
sre —| |:
I
include |=
—hackend =| Developme nt
SYC nte xface s |I
| inchude |:
| test 1
il

26.1BRUBING R ET Postgres K1TIREVE. AEEER, 1&g Postgres &
EHEBR /usr/local/pgsqgl, AL, NRIREBEEIBR /usr/local/pgsql Z4&, #BR
B8 Postgres LR EFTE B RAVEFR, FTE Postgres inL#PLEEBR /usr/local/
pgsql/bin B, AL, REHICZERMARE shell LR, NMERER Berkeley C
shell (924K, #l80 csh = tesh, TIRAEAREBRH) login XA

set path = ( /usr/local/pgsgl/bin path )

WMR{R{ER Bourne shell 924K, F80 sh. ksh 8 bash, NMTTLAEREBRE .profile X
HmA

PATH=/usr/local/pgsgl/bin PATH
export PATH

MIEER, BIVRIZIREIE Postgres B bin BRMATREER, Ui, AXESME
RE"RE shell ZE"H"REFRLE". MRRRETLER L—RXTEXEREENA
B, EREZATN S EFHERIRATAL shell 89 UNIX FHE,

MBEREERBMAFRIRE, JEEEESTEEM, HM,
MRFIEERS BB —BIEENES, REZEEL pcHoST MEZERENEFIEERSEN
BPIER, HIELTE PGPORT TREBEIRE. RE&R: NWERRZERH— M NBERME
BT SEESES) postmaster, FMAENT LHINMRHNFBEEHRIZRE.
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% 27 E (£ pg_options

Massimo Dal Zotto

B Massimo Dal Zotto' {75

oiEX data/pg options BRFKERIETHIER, BFEHRERERMEMER
iASH., XTXENEBZLET, BEiRiE SIGHUP ESNSEMENE, BLLTEE
/& Postgres FTJPABNBYEEUEITENIEIN, Z3XXG IS ERERTI AR RERE (backend/
utils/misc/trace.c) ERAERIRE, LR ERAREHETANEESH,
AR S ENRTE backend/utils/misc/trace.c fl backend/include/utils/
trace.h IENX,

fBian, BRIREMNBANXE foo.c PHABRMEGREERN— PN IANKESH., BMNR
FHFEE TRACE_FOO #1 OPT_FOO_PARAM fll\ backend/include/utils/trace.h:

/* file trace.h */
enum pg option enum {

TRACE_FOO, /* trace foo functions */
OPT FOO_PARAM, /* foo tunable parameter */

NUM PG _OPTIONS /* must be the last item of enum */
b

HTE backend/utils/misc/trace.c BN ME—IT:

/* file trace.c */

static char *opt names[] = {
"foo", /* trace foo functions */
"fooparam" /* foo tunable parameter */

}s
AP FERV AT EHENIRFIEE. MEE foo RXEFH o] LUXHS| BHEIHR
=+.

oA .

/* file foo.c */
#include "trace.h"
#define foo param pg options[OPT FOO PARAM]

int
foo function(int x, int y)
{

TPRINTF (TRACE FOO, "entering foo function, foo param=%d", foo
param) ;

if (foo param > 10) {

do more foo(x, y);

}

}

ERMERERSHNAE 4R FM LA T BT SE:

"mailto:dz@cs.unitn.it
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£/ pg_options

#include "trace.h"
/* int my own flag = 0; -- removed */
#define my own flag pg options[OPT MY OWN FLAG]

Fi pg_options HERIREMIEHFEANBUAET, NMRFEARNBIANE, DK Postgres
Main FFSLRIN—EMBREAE, RERITLUBIEME data/pg options XS ANEXKIR
& foo_param #/EH foo Biz:

# file pg options
foo=1
fooparam=17

MEMEESNFERBHNEHIEN, BEtEXNAEEEETHEREN, EEM
postmaster &iX SIGHUP, Z{ES B AXEIEREHK. LU EEREMIERHKE
X SIGHUP, R EREEX,

pg_options ] L@ Postgres 89 -T FFEFRIEE:
postgres options -T "verbose=2,query,hostlookup-"

FBFTENEIRFNEE R AR SN T LAME A syslog(2) i, 3TENZE stdout 5 stderr B93H
BEHHE— T HEEE, HhXEEEIR pid:

#timestamp #pid #message
980127.17:52:14.173 [29271] StartTransactionCommand

980127.17:52:14.174 [29271] ProcessUtility: drop table t;
980127.17:52:14.186 [29271] SIIncNumEntries: table is 70% full
980127.17:52:14.186 [29286] Async NotifyHandler

[

[

[
980127.17:52:14.186 [29286] Waking up sleeping backend process

[

[

[

980127.19:52:14.292 [29286] Async NotifyFrontEnd
980127.19:52:14.413 [29286] Async NotifyFrontEnd done
980127.19:52:14.466 [29286] Async NotifyHandler done

XMRNIRE T BENTEM, EARER TR RREMF ANEMT A,
EitRE BB awk 2 perl IARERZBEE. RNHMEEHRNOE. RiTESSEEER

HBBEAS.

$TENE) syslog BUHRFERHEZIRME LOG_LOCALO, 2&FEMA syslog TILLA syslog pg_
option =, BERNE, FSRHEEFA printf () BERFTENE stdout  stderr, X
HEHEE BT EEEME syslog, WEEMLENEE, RFEREX printf §iEBEERR
PRINTF =, HiEHEE stderr BERAXKAER EPRINTF, XERIFEEUGE—H S X IBHI R
Bhid,

#7189 pg_options &It E XHB EIRETAXESE, REMT:

- RIIADARBRERFNSHERAEXABRFX,
FrEEIEMEX A ERESIEERT— MM G ENXET,
- RIOADATERENETNIREMESPostgres, BE /G ER 2 EL postmaster 3
ESNRIRBHNERATEN., MESTIMIUEFIZET,
« A0 AEEinia T RN B KUETR,

XEEFATF AR TE [0 85 B A 80 E IR E BRI R B,

BANRCI LA TTASH =R AENE.

The format of the pg_options file is as follows:

# comment

option=integer value # set value for option
option # set option =1
option+ # set option 1
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£/ pg_options

option- # set option = 0

Note that keyword can also be an abbreviation of the option name defined in
backend/utils/misc/trace.c.

BRIEMNTE backend/utils/misc/trace.c PHERUT:
all
ERRERE. RIFHNES:
0
BMERABRIRERER

ERRERERER

ZHABRERER
verbose
FARERS. RITFHNES:
0
RTENER . XZRINE.

FTEMERER.

THEZERER.
query
BiFRERS. AWFHNES:
0
NTENEA,

PU—1THTEN RSN ESR,

TN EES,
plan
FTENEIE I,
parse

FTENfRAT 2R i
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£/ pg_options

rewritten
THESENEN,
parserstats
FTENRITBRAIHER
plannerstats
FTENAXI R A IHER
executorstats
FTEHITRAIHER
shortlocks

BETRA, ERKERFERTEE.

locks

IRERH,
userlocks

IRERA P81,
spinlocks

IR ER B e
notify

IRERIB A R
malloc

BEIARA.
palloc

EETEN:

lock_debug_oidmin
WHIRBRNR/NXR oid,
lock_debug_relid
WHERIRAIX R oid (FEZHY) .
lock_read_priority
EETES:
deadlock_timeout
R EITITER.
syslog
syslog fri&, RIFHIESR:
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£/ pg_options

HEHHE stdout/stderr,

S 3 stdout/stderr # syslog,

HERELE syslog,

hostlookup

£ ps_status P EAENEERK,
showportnumber

£ ps_status P ERIFOS,
notifyunlock

notify Z/5#& 81 pg_listener,
notifyhack

M pg_listener higREE TA,
FlanFE e pg_options XHE 2 TFE:

verbose=2
query
hostlookup
showportnumber

—LEERAMEEENERAXNAENBEMNAER pg_options HiE, EEEH
postgres.c P, RIFIEABMBNLE LM, XEFEHNFM LA Postgres <
TEMNFZAX, ARBESTEER, MERESEPRE—TES,
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£ 28 & |35l postmaster

BRIE  postmaster MEEIETT, BUEIBEFALMAT ., (FAERERR, BB
postmaster Zal, B—YEBRNHICHE. XEAREAFRNLZENEEEZTFITL, R
i, WR Postgres 2 IRBRERPELEN, TENEREGSSHMEIREE postmaster Fr
EREE:

% postmaster

postmaster B/RSITHNH—YEEHENFEEENNER ., WRREEEEXRE
postmaster BIEIXEE, TTLAA -d EEHEHEHHEERE HEXE:

o)

% postmaster -d >& pm.log &

MRBAFEBIXLHR, TG

o)

s postmaster -S

X postmaster gi2"S"ilent (5#3) 0. EREE—MHIFHRERSE and /F ("&") .
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£ 29 &AM ERAF

createuser {E4FEBIRAFREISISIE  Postgres, destroyuser FBERA P FHFR E44I51E)
Postgres, &, XEHSAZINSE Postgres #HXMAF; BIITNAFPEREERERAZESE
HNEMSR S MALRE R,
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FE30F HEEHE

30.1. |JFiENE

JUAERENRINMIE Z/NU ECIZEIRRE, B,
P #URE B 18] SEfR L3 2@ B HURE FE e in 1T,
R LA E BRI EH L AR fFim ol LAFIE R,

DJLMEE—NMENBEEERNE I HEREFANVE, TR, HTRENTERER,
FrERXEEENBEENRREENMEN —LHINREFR,

i

HRTENENIEEANEIR,
AANBULEREEREEBEHEFHNEERNREML.

Bic, SURENCIZEIR ERBSEERRNTHN, Eit,
RAEEREVUENKREZENVAERRENZAEELEEN., EEX—MER /home/
postgres/data KIFIE{IE PGDATA2, HIA

% setenv PGDATA2 /home/postgres/data

BE, /REMBTE Postgres BEAFHE .profile 8 . cshre YIBUXEPEXXMNEE, M
BMREERFZBHINEEN.

ZE7E /home/postgres/data PERIE—PEHIEFHEKX, BEHR /home/postgres ELFHE
HATUE, AREDSTEA

% initlocation $PGDATAZ2
Creating Postgres database system directory /home/postgres/data

Creating Postgres database system directory /home/postgres/data/
base

EMEFUE, WATIRLBIZ—TEIRE test

% createdb -D PGDATA2 test
% destroydb test
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RIZIRNIE R ERERELREHMFENT postmaster HiEHBRNREREEE, R (1EAH
F) oA R B NBREF T . WMEIER, R /usr/local/pgsql/bin AIERE]
shell BRERFED, EASHBERT, XMERMRETESHFAEMRNSE,

WMRIRM— Postgres &5< (17N psql 5 createdb) BRI TFEIRER:

connectDB() failed: Is the postmaster running at 'localhost' on
port '5432'?

RBEEAZEN postmaster REAIET, BARMRAEEERETHIRNRSH[EN. R
RISETIHEIRHER

FATAL 1:Feb 17 23:19:55:process userid (2360) != database owner (
268)

NEKELASEAEIRNBFBET postmaster, iLfiA Postgres BRBAFBHER
=
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£ 32 5 BEERAIEE

ITE Postgres ELBmFHET, HANTUTUCIE—LEHIFEERMLR, XEHNER SRR
FERNEARGL.

32.1. SIZEIBE

RIIRIBEIZ—DE N mydb B9EUREE. ROJLMER TENGRSTHK:

Q

% createdb mydb

Postgres RIFMRAELEHREBESTHENLIERE, HERSBHMMAIRNICIEEEER
HIREEER., JREESNE—INFHUAEFE, FERKERHN 16 MFH. HIESTE
PEBENRAKIEEEER ., MR Postgres EENIREIEZLIEE, BABREEIMBER
FREIZLIRENNIR, WREREXMER, BEORNEREER,

32.2. ih OB E

—BM&EIFEEE, MollBZBUATARSLRE:

- 1517 Postgres RiHEMER (psql) , EAFRREMEMA. HEMAIT SQLHL,
- £ libpg FREFERS CEF, ZRTFRM CHIER SQLHS, HEERMRTERIR
B4R, X—1E O PostgreSQL BFERIEE D AEH—FITE,

RBIFRED psql, KX AFMRPHEF, TJTLLUBIHMAUTHGSA mydb HIBRERE
=

% psgl mydb
REFH TENEER:

Welcome to the Postgres interactive sgl monitor:

type \? for help on slash commands

type \g to quit

type \g or terminate with semicolon to execute query
You are currently connected to the database: mydb

mydb=>
XMRRRBPLRIEENERFEEKRITR, ROTLUE SQL ZWRATBLIHENREFHEFNT

EXth, psql BFMAURFBIZR "\" FLENE, Fla, RoJLUBSMATIRNERE
& #b Postgres SQL tn & HIIBAFE AN

mydb=> \h

—BEIXPEATZEE, RUMLBERATIRNSIELERNASEEL Postgres RS
N

mydb=> \g

XEIRRERAEIZEN, MRIRBAASSXLIEEE, backslash-g HARMEN, psgl &
B BN SRIENEE, EMXE (H80 myFile) DiEREAMASREBEA, &
A

mydb=> \1i fileName

HEBH psql FHiR[E UNIX, A
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mydb=> \q

RE psql BREFHEMEREEBIGS shell, (XFESEXNE, FENERFERNF THA
backslash-h, ) =8 (B1=4&, HIRMGMETH) TTE SQL EWHEHAER. BTE
BA"--" RR, EFNZEEITENMEASHEZE, SMERMRITRERA "/* ..
1" RIR

32.3. MIBREEEE

RIRZBHIERE mydb NEIEEEER, RUILMERTERN UNIX LHERE:!

% destroydb mydb

RN EFHELYIR MIBR S ZEUREXBNFAE UNIX X, MEXERE, AR NEREHR
BZEZA#T.
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ALEGFRS. BARER?

[ 4
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% 34 = [O)3MN

B3 BB 5 5347

PostgreSQL 323 H Jolly Chen 1 Andrew Yu FF&H]. # ATE PostgreSQL (]
SQL IMPW—ELEWiK. BEEMIXIRE SQLEME, il PostgreSQL B BEES .

XL 2 By Marc Fournier 1 Thomas Lockhart {817, ME#ITE AINEEE T, XY
FENESFIET. ESHTHIEL. M PostgreSQL v6.1 £, EIIFMEXXNENERKITHREZ
=,

RELKIEHBAINAETEE PostgreSOL XD BESEF RER R R FHFAREMAR
th—ERFAIH_ERW, XL B rI2A—MEEN "diff" EERITEE, NBMNRSEE
SRR, WTFRALXMPINE, REERUVRSANXEEZERHAEER,

TEHEFMNERBREUTEYE (RIESHHE) -

- WERE Unix ®EH., D TEANLHA.

- RIEFSBIRE, HERBINE.

« I postgres 2 Postgres B4R,

- BRACEBERIZZ /usr/src/pgsql (HtEEt20T8ERY) .
- BITHERE /usr/local/pgsql (EiERME0T8ER) .

34.1. EFMKFIR

EFMWIXH make P, ZHIE— N CEFFFRNHFMERPHN—PHEEE, HFER
FRSCIEARMACEY shell BIAR, #HHSXEEREEIER . /expected/*.out X, Ak
SR PN RER A BN EERZIMNERS,

BE, EEMXAHPA pg_superuser 1T, EA 'src/test/regress' BREREFEREN pg_
superuser fTG., MRIRAERMBFIETEIIMIEE, ABA 'src/test/regress’ BRHIMN 2 04K
ZHAFPBA,

postmaster MHERANKIEEAMFIBEEEMNARMNBERTER. BEIFUXHASBE
TAXBURE., B2, BFWIERYEZEF PST8PDT X,

EMERONBHIFZ—R, HRA:

setenv TZ PST8PDT
date

LTEH "date" S M LA PSTSPDT B XIR B AT R 408, W1 PSTSPDT HU3EEARTA,
RENR A TIEEREI A2 GMT BFjal, NS PST8PDT BYX AT A, {RoILARXIEE XN :

setenv PGTZ PST8PDT7,M04.01.0,M10.05.03

34.2. BR%5E

=
TR
XELENHEER E—Hhi— %,
input/ .... .source files that are converted using 'make all'
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some of the .sgl files in the 'sgl' subdirectory
output/ ... .source files that are converted using 'make all'

.out files in the 'expected' subdirectory

sql/ ...... .sgl files used to perform the regression tests
expected/ . .out files that represent what we *expect* the
results to

look like
results/ .. .out files that represent what the results *actually*
look

like. Also used as temporary storage for table copy
testing.

34.3. [E)3M)iX 1255

XERHSEESEA bash shell 89 RedHat Linux 4.2 JR EXE. RIERBIHE, BIIEKRS
HRAG L oJREHPRETE, B ps M tar IEFHLIEZSNEE LNERIERERRK, #A
XEGFSZANEEHEEIR,

Postgres [E])3;i & &
NF Lo NSCaIMR AR Postgres F4k:

1. ME@IFWE, A

cd /usr/src/pgsqgl/src/test/regress
gmake all

2. (k) MERMRZEAASEIENE, AUTHSBEREIFER:

cd /usr/src/pgsgl/src/test/regress
make clean

3. X /usr/src/pgsql/src/test/regress/README €8 X FimfTRIARIE O 33 69 1% 4
W, XEBL/H—NMEERIMRA:

R postmaster X&BHIETT, E— T UTHNEATRALTHSL/EE postmaster
postmaster
HEBALITHL1L postmaster P HBERE BT

cd
nohup postmaster > regress.log 2>&1 &

MR Postgres BFEAFKF ((@F 2 postgres k) izfT postmaster,

AEM root lkFIE1T postmaster,

4. zfrElFmE, #A
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cd /usr/src/pgsqgl/src/test/regress
gmake runtest

MEXZMRE—XETUIRX, REEHFEAN "gmake clean",

=
5. RNYERSELE (BANBBEANMY ./regress.out) EE—ZFi7ABLENINED, FL
MIXEMBNEG, BEER, FEWL" KM TTEREEN, IFEMEMKX, B diff Lt
i ./results 1 ./expected BRPHISMH., MR float8 XM T, BAXMUTHEHHN®S:

cd /usr/src/pgsql/src/test/regress
diff -w expected/float8.out results

6. BITWRE, ‘A

destroydb regression
cd /usr/src/pgsgl/src/test/regress
gmake clean

34.4. [A) 33

"R BT BE R FHEIREE . HFERHERXNAMERTRM,
X2E"KM"H A ER Postgres ok,

FF i686/Linux-ELF £ &, ZAEMRXELEK, BAER v6.2.1 BIFUXHNESEESR,

XfF SPARC/Linux-ELF &, {#F Postgres v6.2 B 970525 beta iRB TFIMR" 4"
float8 # geometry EZHRHNFMNEEZESM"LK", select_views FFHEKXKEREHIE
B, BEERBETRNNZRER,

FRMHA? MRMRBIETNEW, B ERXEERNARE,
ABRHEXEESEESTINIRRT Postgres BIFEAER, RTiEiSE, XREoJgERIES A1
SURSCHY Postgres E1THR, ©AHTEE v6.1 MIFSHMEEE, MBALTIRAN Postgres
ELMINERT —BRETE,

34.4.1. LU RHRE /L fnkei

LERATF /results BRTPIXHE, XELRTILIA 'diff' 5 ./expected BERSHERHET
b, XEXHTHEASTE—H, TH/LRIEERXLESR,

34.4.2. {BIREHRER

REEFUL S SWEWENIERAE, HIRESOEERE Postgres {Ut3, tholRERBTE
FEENRAHRE. EE—MBERT, BHREE¥EME, ENRBBENESR.
REHBREFSSBOAVLERA"KK", EollEIRERAREGRME.

34.4.3.0ID &

PostgreSQL OID (MRARIRRF) HIVFE 'regress.out’ hEEF#TT, OID BUHE—HY 32 (E
#, B PostgreSQL BinESKIBAREMERTHENR . MRRE—DESINEIREE LIZTT
EJFME, HEZRIETE, REN OID KREGARBMNE,. 'misc.out’ FHTE SQL IBAIE
WY 7 iXF{TH: QUERY: SELECT user_relns() AS user_relns ORDER BY user_relns; 'a,
523676' {THLEH— OID A,

34.4.4. BHIF IR A ER

AETrSRFNFEE L, RALIE PostgreSQLIN A B EETAES MAERILMATFMHEE A
Xt FRAXTUEFETEFMENB—T, MRFAENRFEEXIREAN PST8PDT,

266



a1 )3

BAXZSH BN TSRS RBRNAE X, HETxiEEE TN,
BEZZNFAEZERIREAME AN NHEEFE L, FEFEHALEEHENKENERSKE
1970 FERIHY PDT B g ERIMH/NOIER, BEAIR RN PST,

34.45. FRER

HLNBAS RNERIIHE 64 i (float8) #, ELMBREBR floats FIEZREHIL
GEER, REZSPUER—FE LERRERERLNER, B Intel/86 LAY BSDI #
SOLARIS; URE—&ERZERTARFEHENR, Bl SPARCH] Intel/86 LHI SOLARIS, &
BEATEHNLRRAEEXLEEZESNESLIEN, EMNEFERNENISAMNE 10 i, EERE
&t pow() 1 exp() #EIREI A X5 27T Postgres ALA3 A FUERRIAL &I ARG,

34.4.6. BIAER

&M% R NFI1E e M B3 = /1A 5o F 478 ith B s B AR BV IR E
EHERERRAZHE, HRAA—X floats #H (THISENEZE) £r. BELIE
—ERHRAMEBLYE, RARCIEZ-EERASORARRER () EERIERNIE,
BYEM—X select, HELLRABFEANERE, ZEFHMAE/NIRAME 2 55 3L, H
PXLEE)RRGT SQL B2

QUERY: SELECT * from street;
QUERY: SELECT * from iexit;

34.4.7. EIER

random.out PELE—NMUIXAFEEFTEEYE R, X=E random BTN LK, HE
A

diff results/random.out expected/random.out

RN YR =E—TRIITER,
BARKRREN ENEMFRERURENSESNER, D TENAITIRA,

34.4.8. “expected” {4

./expected/*.out XHEX%E Jolly Chen EARHENRBEMART expected.input

X, EERMFENSE EERFXEXHNFBRAZIFE (? ) REEHBRTHXE, F
EFENBIZTHR 1x86 B LEMEM Unix ZE(K (FreeBSD. Linux %) . FRIAMN
expected. input MHEHE—B SPARC Solaris 2.4 &% F{EH postgres5-1.02a5.
tar.gz ENEIEHN., B5—8 1386 Solaris 2.4 RFE _FSIBNNE LK G, ZBNETZER
SN =AME 346, (ATHE) RIAK sample.regress.out XH&¥XE Jolly Chen
MFZEY postgres-1.01 K1ThR, XBWRESE, ©uIsERE—A DEC ALPHA #l38 L6l
B9, EA postgres-1.01 KITARDPEI Makefile.global & PORTNAME=alpha,

267



£ 35 5 K17TREA
35.1. kA 6.4

LRABFSHFENSGE ., BSHNNALAEN4PE,
B E—MRAURZRSENLFENAEBEFETXE. UTEEEMATENTSE:

- BETF Jan Wieck EESHMNRZZF A=, UEMMURETLAIET ., thixAiE
FRIEEE THRXET.

 Jan BEET E ZMIRIES PL/pgSQL, SthE EMRATEE &I PL/pgTCL 3525
ELEIER

« BA1A Tatsuo Ishii M TESFHFERERR, DIZAENXFIEESH.

- BPiG/REEEEEETEE, B TomLane, NEBES HEMDMHNXIFEETFT,

- RTSRIERITENEEES, PDUCSHITE R o] BIVRIERFIREL,

HIBNFFEXRE BAndITEE, X{ER T Z#F Postgres HE oIy BIFHHIERNE, AP
EEARELETNHES,

o FET=REUREE, HopEM, inet fl cidr, XFEREIH IP WK, FMAHES
i, REFE TNES S FPHEHARTA, FELAFERPNHIEERET ., FNfhE
B serial DIEMBATEESHF, #EN intd 2B FIME—RS|FESE,

- M8 TEZ SQLI2 FAMNEESFME, B8 INSERT DEFAULT VALUES
B BNZRARESE 7T &, NILLMFEESTS LF@#T,

35.1.1. T EIAR A 6.4

#FE METLARTE Postgres IRATREIRN A, FEFEH pg_dump 2 pg_dumpall #17T

BAE/IRE,
35.1.2. AT EFIE
hiEEs

{88 POsetdb/PQfinish chgy/\RIEME (Bryan)

foky char2-16 Rk (FH char/varchar (Darren)
Pgfn W7ELLIE NOTICE EHE (Anders)

BAEZ EinE BIEBiIC S (d9)

REEBREHRN (49)

88 "ISO RE" timespan WRFEEFILGHES (Thomas)
BESSEREMRENEE (Vadin)
FREREEHBREMNEER (Vadin)

&8 COPY B EBHIaM

{845 SELECT 1 UNION SELECT NULL
EEANRIBRAPNEB KR (Pascal)

i@ owner M oid ESiE )] int4 (Bruce)

f&& Oracle FHAEEE btrim() ltrim() b3 rtrim() th B ER G
BERS EMEF RS (Massino)

BHIESEINM COPY chitiXfH Atz (Bruce)

f&& libpgtcl pj pg_select thfjNfEME (Constantin)
BERi 8 ZHNAFE/O%EE (Ton)

BERinERE NOTIFY gEgR (Tom)
EBEFZHIENARFERSEE (Tom)

Fek ecrg 1 ecpglib, s src/interfaces/ecpc/Changelog (Michael)

7£ EXPLAIN thE {EfHyZR2a| (Zeugswetter)
EXPLAIN SHAMNZFH EREESEBHL (Jan)
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@iy configure (HFFZHIRXRMMRBRMESFT (Tatsuo)
¥ configure --with-mb %If (Tatsuo)

¥ initdb --pgencoding &I (Tatsuo)

¥ createdb -E Z=z¥skIn (Tatsuo)

Select version(); I#FR[E PostgreSQL ppA (Jeroen)

libpg MERFREEZFE (Tom)

RIFENEFiHBUEEIREE (Tom)

psal FzETlA Control-C HEygEig (Tom)

libpa HPANKZWEFEICIIREY NOTIFY 548 (Tom)

NOTIFY FELXAEER PID, LIRS EECH (Tom)
PGresult ZMIEBESEXNERES (WRF) (Tom)

ENX date_part() gy "tz_hour" F "tz_minute" H# (Thomas)
¥ varchar ] bpchar Zig)##ffifg (Thomas)

WINAYFE varchar ] bpchar PR HARGIX/NHIFE (Thomas)
AIAARE ST IR I R P OB X/NBS AN 7340 (Thomas)
RFERERBMES TR (0 "-1", "leb") (Thomas)
BETHSTEN—TRSHIfF (Thomas)

}f‘( SQL92 ;m;ﬁ;"gﬂl'lb TTMEZONE_HOUR\ TIMEZONE MINUTE (Thomas)
EE#IEE%/@\H]% FOREIGN KEY §|Jg{]§§ (Thomas)

}f‘( SQL92 ;m;ﬁﬁx USER | CURRENT_ USER E{J@)‘(iﬂ (Thomas)
B HAVING Za{EHMMGHTES,

f§ "char" HApgy "char(l)" WEMIE (LFREPWA bpchar) (Thomas)
73 DEFAULT ZHMIBRFIEENFRELE (Thomas)

IS R AR SR REIRIE (Thomas)
RFNREXEGIHFE LRG| ER (Thomas)

AINE 2R %kae ) (Thomas)

BEANR, EXHEITHNEER (Peter)

Readline 3518 (Tom)

¥ psal \f \ BZREADR (Bruce)

i@ pg_attribute.atttypmod {&£38L4HiHIEESFERIKE (Tom Bruce)
/contrib thfy Msql FHZFE (Aldrin)

ifgﬂ;% ORDER/GROUP BY ?ﬁjjﬁ;iﬂfé}%@ﬁ

BEEBEMRIIRPHER (David)

45 AT UNION Fa)difyz) (Thomas)
e fork()/exec() Riig fork() (Bruce)

Jdbc 18 (Peter)

£ Ps BT LERERRS (AERLETE LK) (Bruce)

Pg _hba.conf gy database ZERIIfEH sameuser %kIR

{# lo_unlink = oid SHMAE int4

I E R = M0 258 2 DISABLE_COMPLEX MACRO (Bruce)
Libpgtcl RS NOTIFY (£ Tcl BHLME, RKEWER (Ton)
libpgtcl 51 (Tom)

@ libpgtcl gy pg_result &H4ERHN —error %&IR (Tom)
MXIHIEE4T, £ docs/README/locale (0leg)

&€ pg_dump {g CONSTRAINT #F CHECK {ELIFH#f (ccb)

#f contrib/lo {MAFBMIMIANR (Peter)
Zakmgs; psql £< "SET CLIENT ENCODING TO 'encoding'"

£ /doc/README.mb (Tatsuo)

contrib/noupdate f§hfA TSI EHNEIR

libpg METPE win3d2 4% (Magnus)

£ libpqg ks POsetdbLogin ()

o8 FTHEHEKR, @ configure WEFRERFZXHF (Thomas)
Bt Em S| SM%/ 58 (Thomas)

7 po_dump EW3|ISEERMFIE (Thomas)

Poreset () FZEA]AFOL (Tom)

gh#8 GROUP BY Hi75I%5ISMRMIER (David)

S FEMDY UNION

B \d? SOEMEEEHEEAN (Bruce)
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B UNION fr—AEWh Rl \d? 4§ (Bruce)

AN \d? FERIEREM (Bruce)

Pg_dump g E/DE \connect Esk (Tom)

f£ pg_dump -z IREBIFMTEREFMEPIESR (Ton)
FIIF FEWA union @iy HAVING F4) (Stephan)
contrib/fulltextindex dhfjeLxZz3|HFE (Maarten)
BE 14 NEERELZAET (Vadin)

%4 COPY &4 Ry PGCLIENTENCODING (Tatsuo)

S SQL92 BE "SET NAMES" (Tatsuo)

%3 LATIN2-5 (Tatsuo)

YA UNICODE EIMikAA (Tatsuo)
SiEEEEE, LLL WIFSERD (Vadin)
f¥F OR FaEMARS| (Bruce)

ﬁiq: "SELECT NULL ORDER BY 1;"

Explain VERBOSE 3TEN3H{, BERIEHRIEHITENR
postmaster E,ﬁj((q: (Bruce)
[ \d &LHMESIER (Bruce)
ﬁiq:x:jmg& GROUP BY (David)
K¥F& 9% pg_class.relkind (Bruce)
& libpg NOTICE HEAXFIHMAIBNFGE (Tom)
psql gFR \w EA&<$ (Bruce)
I /contrib/findoidjoins iy old BIPIKRIIEEXZR (Bruce)
KMESEENRE FONERESIH
ARFEERZHFIFERAMNRS| (Thomas)
/contrib/isbn_issn chgysp ISBN/ISSN 415
ﬁiq: NOT LIKE\ IN\ NOT IN\ BETWEEN ifzu NOT BETWEEN é’\]ﬁi (Thomas)
HESRAAEZETHANMAENFZEA (Jan)
* O XER RN A
insert/update/delete |pyEEHIRETA
%ﬁﬂ{] OLD g%mﬁﬁ CURRENTI CURRENT *;E){%%&jfgﬂ;%
BEEMN I NRE/ Zh/Eh3| B NEW §1 OLD
MELE insert/update/delete fM|a]AH
NEXFZIMANNE, BESEE
LEAFIUMUES RULE FIRAIE _EOIZRME/ MR
* FLFDR B Sk R e 2 BIAUR
ZBS R HIHR
;‘ﬁﬁ UPDATE NEW/OLD ;WJJI]U
¥r pg_tables pg_indexes pg_rules F Pg_views ZBEME
SELECT N 2B BNIE
HENESRE, thiFE ©6-5
LIBEFEN
HIENE RS
* gh38 insert into select from view gTJH
AARS|IMWERSHER (Bruce)
#pg O0idint2 oidint4d ] oidname # (Bruce)
EZRREXENERRAERF (Bruce)
backend/pl h¥EiHEIEIES PL/PgSQL (Jan)
# SERIAL Hum®, BEtl@F5)/Rs| (Thomas)
ZHREMRENTUERNERE (Massimo)
BFP§iigiE (Massimo)
REFYIENFT setval O &4 (Massimo)
BEHEAL postmaster JERIFNEZBEKR unix EFEFE (Massimo)
FM4RIRE (Massimo)
%ﬁ UNLISTEN ﬁ/?\ (Massimo)
psal o libpg W7ol A win32.mak = Windows THiF (Magnus)
Lo_read RBEEER NULL (Bruce)
FRRFHER &R A 31 F/F (Bruce)
Createuser FIRPMATIEGSTLER

T

T
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S0 64 {IEMSHSAE, configure By, int8 %® (Thomas)
PrlESkm COPY gy fiidffittiE (Bruce)

¥r pg_upgrade ¢34 (Bruce)

gy /contrib BFE (Massimo)

%ﬁ CREATE TABLE DEFAULT VALUES -‘%‘L@ﬂ'ﬁﬁ (Thomas)

#; INSERT INTO TABLE DEFAULT VALUES E#)Gf (Thomas)
#7 DECLARE f] FETCH #%p (Thomas)

Libpq gpEREMIEARS S (Tom)

AYEK 8 gEZR3| (Bruce)

g ARCHIVE Xg#= ©RE{EA (Thomas)

pg_dump -n {RELUNHIRAK EE NS

ZRNENZRSRS) (Jan)

FAFm&iitg9sr INET ] CIDR %A (TomH Paul)

psql BMEPABENEIS

pg_dump IEEME (Terry)
%ﬁ SET QUERY LIMIT (Tatsuo\ Jan)

RN E

/contrib &3 (Jun)

R — LS T EE A MRS (Bruce)
Alpha/linux (&5

HP/UX 3518 (Tom)

£FHEFWR (Sconmyung . )

M configure g --disabled &I
£ PGDOC ZpiAfefy POSTGRESDIR
B3 7

%R poindent WEMIMEFESHKE (Bruce)

AN bsdi HZERRE (Bruce)
¥r -——without-CXX $%i% configure ¥If (Brook)

#7 FAQ CVS

Ep tools/backend dipyFidRizE (Bruce)

i@ atttypmod M intl6 gy int32 (Bruce Tom)
HRA Cetrusage ) MFAIRMHES (Tom)

i@ PQconnectdb PGUSER_PGPASSWORD 3rynz| libpa FAm
NS32K F&fEE (Phil Nelson John Buller)

SCO 7/UnixWare 2.x {g& (Billy %)
Sparc/Solaris 2.5 {g& (Ryan)

Pgbuiltin.3 gi¢8f, 3% doc 3t (Thomas)
FZHXRY (Thomas)

Nextstep i (Jacek)

Aix S iF (David)

pginterface Ffpm (Bruce)

FrEXZEEBRAS

EERIERGIFENHEZEEXSHE— P

FEgY TCL/TK RERE (Billy)

BEEfEN perl FE (Brook)

KT install B A B configure {E A REHT Y install-sh (Tom)
BAFHE=ERENH Makefile.shlib (Tom)

35.2. fR7A 6.3.2

X2 6.3.x NHRIBEERA. BX 6.3 RARIFHEETEBNHE, BS1 6.3 RANLTT
.I‘%EHO

HBE:
- BERELEERES (84F Linux) NEXMEREXR, ZIOARE 6.3.1 RALEDSIAN.,
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- IEF4MIE BETWEEN [ LIKE FEZMBREGEH.

NFIET 6.3 T 6.3.1 HAF, FEEHTRE/IKE. RFEM—IX make distclean.
make #1 make install, RE—% N1 postmaster RIBITRNIT. RN ERBEEEDER
PostgreSQL B EX N BERF.

SHFM 6.3 ZEIRERINFALR, ESH 6.3 RANZEFITBEIRE,

35.2.1. IFHATEHIFE

S tcl/tk g BRN M (Brook Milligan Alvin)
FMIH (Bruce)

BETWEEN §] LIKE g4 (Thomas)

&g pg_dump ERF psgl \connect pyjggR (Oliver Elphick)
# odbc IREf

pgaccess 0.86 By

bk asort, PER libc JRAFHFE (Jeroen)
EERNEINETXMR (Maurice Gittens)

&g libpgtcl M XRE (Randy Kunkee)
{g5# DISTINCT g ORDER BY ffj UNION (Bruce)

gettimeofday configure jg# (Doug Winterburn)
f{&& "indexes not used" fipg (Vadim)

M43 (Thomas)

BERirATEIR (Bruce)
libreadline B (Erwan MAS)

*g&% DISTDIR (Bruce)
Makefile {KERFETE (Jeroen van Vianen)
ASSERT {g& (Bruce)

35.3. lRA 6.3.1

BE:

- NEFOFHENFINGT.

- BERSHFEPHENRSINFTEINT,
< XIRFE SQL IBEMUNETEEHT

- RHZENEENEIHEN,

XFizfT 6.3 AP, AEERHITEM/IKE., REM—IX make distclean. make #1 make
install, &xfE—% N postmaster RIZ{TEHIT, RN EFTEZEEIER PostgreSQL FEHY
BEXMARRF.

XFM 6.3 ZRIRENFR, BSH 6.3 RANZRFER U,

35.3.1. i¥FATEHIE

TE

ecpg BH/gE, MK 1.1 pg (Michael Meskes)
pPg_user EME (Bruce)

Pg_dump ) tclsh gASIgHEE (alvin)
EES MBS THZE LIKE

EENERHNEEN (Thomas)
ultrix4 &g

F45%) pg_access 0.83
T3 CLUSTER FH®
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ZFZHEREXE, &1 doc/README . mb (Tatsuo)
configure --with-pgport g&

pg_ident (&g

IEE R HBEIARITE (Kataoka)

f{&& SUBSTR() #] substring() (Jan)

EF Jdbc {&E (Peter)

libpgtcl it [ libptcl/README (Randy Kunkee)
f{&&E "Datasize = 0" g2 (Vadim)

Bilk \do #fF (Bruce)

BRESHNHENFHESRE

Sunos4 &8

ﬁiq: LOCK | SELECT INTO ¢1§ﬁﬁﬂﬁgﬂ{] TABLE 9&‘{'@? (Thomas)
CREATE SEQUENCE @IﬂjﬁiﬁFﬁ%&g& (Thomas)

AN "PASSWORD" {ERAFHIFIFRIRRFF (Thomas)

WXy UNION BirFERERE (Bruce)

{&& Alpha #4g (Dwayne Bailey)

BE8E5ISH text 4 (Doug Gibson)

Solaris ##gE (Albert Chin-A-Young)

BEHFiRR tcl 5§ th ERH (Bruce)

35.4. [RA 6.3

WRAB T SHFEMSH, UTEEEMATENRE:

- FSHIH SQL K, EHEREMN SQLI2 FEHRESN (RREWMIIERFENE, HR—IEE
7).

- XEAEPRRREEEEN XM B PR,

- BFR/RSFERNERFERO., WEXZIIN, FFLURCIEFER "-i" RSB
postmaster,

- BHFHNOSINENS, RRARNRELEXL,

- B "HERIT" ERBIR. HREFEIXUHE,

Bruce Momjian 57 AT R BARN B IR

HBR—EL 63 NEBEREDE, XERAR—QFERATHNAIRN, NEERFALEIE.

B, RNAEEFTFEN., BRETEN], RBIEL: REFEBEN SQL 2—MIEEZR
MES., FEAR—MEARNE, RUHEE S,

BEMLEM S FERRNMINEDRUEFNBRTR, RBIRSLNR,
FEHNARFREBRNES, Vadim AFERILLR(IZ LT SQL IAHES, MARNEER
BENFES, FEAE—FERN, EREERIIERD.

H)R, 6.3 BHAER Unix HEEZEZMAR TCP/IP, EEAXREEMVSEHIERE, VIUERH
8 postmaster -i &I, HAXRERE pg_hba.conf, s, HFXNEE, pg_hba.conf
HERAELEX,

#£=, char() ZBRBMERKFLL varchar() 3¢ text EIRMNAE, BEARFRN, text 1 varchar(
) EIAENZERE 5 Z FHETSINEMEEERE, char() XA RXMIGRIERE, BIER
BT, XUEHRRREMGIT— &%, 5 RMRIREENXA varchar() 3 text WEF RS,
XA E T E(E 6.3 LLLABTEIARANE IR,

BNIMETLIRZFEA Unix XHEXAS, BB SQOL USER €, EZERM pg
hba.conf EMR., ®E—#%E pg shadow, BFE#EFEEMEFOL, BARE
postgres #BZRFAFTILL SELECT, pg_user M#ER pg_shadow BIMLE, @J#% PUBLIC
SELECT, {RERFARE RN 4R EL{ER pg_user MAREX.
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BAFPAENENERAREX PUBLIC #£% SELECT #FRE. XHEMEEAN ANSI fRENE
K, YR, ROILAEEROZEZERES GRANT {REEZEMMEAISIE, RARMARTIHE PUBLIC
SELECT,

HMNEFEENESRNALE, ABENTHEN, MERNSHERXBEFMIIMT FIFO,
RtEEEERBERRIENZSED,

BTHRADTERZS X F X ARENIELE, Thomas EHEANFZSHERLIBAT AXEE
H. BEEE doc/ BR.

EFHEERERE, NERTEHBER, B AMARIN (21 pgsql/contrib/spi/
README) , BEEEHN \d mLLATHRER BERE, W4, MENEEECHNIR, &
BETREXR, B ARMIEENENNR. &F /pgsql/interfaces T#5 PostgreSQL
REWN—EHFHA,

REF—NTEEFTENNERAFAHBRNEA, £FZHH, ZELEN,
EAFIRABIR T IFSIRE, AMNUBERNREL EZABEE.

35.4.1. T EIRA 6.3

FEMNEATLARTEY PostgreSQL IRATHBEIFENAF,, EEFEH pg_dump 3 pg_dumpall
WATEAE /RS,

35.4.2. ¥HATEHIE

RIEEE

&84 MOVE SLHUREIRE Zi#FIitR (Vadim)
&g tcl FEggik (Jan)

BEHALIENNE, k8 Gerhard Hintermayer
8E acl ERHBIRESH pqtrace (Bruce)
185 psal \e KRS (Bruce)

& varchar() = bay textcat (Bruce)
&€ DBT Sendproc (Zeugswetter Andres)
&£ vacuum analyze j&3%jg8a (Bruce)
EERFRRRFRNEE (Tatsuo)

EE%EER LNRE (Bruce)

88 substr () WBRHIRERBE
©Be select 1=1 or 2=2\ select 1=1 and 2=2 F select sum(2+2)

(Bruce)

g8 notty HmHLIRRRSER, 9 EBR{NeXHAE (Bruce)

fglg count (*)  HUEMSEHRAEUR sun(3) (Bruce)

©Be cluster (Bruce)

{5 POtrace ZREE/EILMEE (Bruce)

EELSHBIERB, PIMNRMNPIEFHFE

ETRIBNFGERSY. LPHEEEEEE

FHUNALEY . UREFNEESE

MEFTESFHNLE (Bruce)

BEMNIMRSERTE R Psal WEiiR (James)

&E£%| order by HE—%& NULL {HHJjEg (Jeroen)

A float8 1 intd (FHIFHHIIEFARTIFRE (Thomas)

g;ﬁﬁﬁﬁﬁ CREATE OPERATOR -\LE-EJEPE’\] JOIN= ‘ﬁgbﬁ (Thomas)

BRARBERFNREFZUFETLITA (Thomas)

P A EEE A Y elog (ERROR) (Bruce)

AFEARFAPERS SR (Thomas)

REMRRBAFZEE 'true’ 'false' ‘'yes' 'no' '1' "'0'
T35 1R Bl B4 elog (ERROR) (Thomas)

RENRNEERES

f&& CGROUP BY JREBEEMMEMA (Vadim)

274



AATHLER

&g Mergedoin dhfz3|HE (Vadim)

# EXISTS_ IN_ALL_ ANY %{g=r{jFaig (Vadim Bruce_ Thomas)

AP FM (Thomas &)

BT B — LS S A B SR AR

HIERSESUEN , ABKBER (Bruce)

SRAN SOL92 "#g" CURRENT DATE CURRENT TIME CURRENT TIMESTAMP_

CURRENT_USER (Thomas)
ERAREEUFG SCLI2 (Thomas)
FZ2|scHl SQL92 PRIMARY KEY #] UNIQUE F4) (Thomas)
A8 FOREIGN KEY g SQL92 i\, #id4 elog ;@4 (Thomas)
feiF NOT NULL UNIOUE #R7f]) (LBIEEEMAYF) (Thomas)
AVFRIEREMA Postores Qg ("::") (Thomas)

SRANXE SOL3 TRUE #] FALSE f/R&Sfyszis (Thomas)
%34 IS TRUE/IS FALSE/IS NOT TRUE/IS NOT FALSE ff SQL92 &

(Thomas)
AFEENA/REAEFFME (0 "t", "t "tru") (Thomas)
AR SOLO2 SIRARIRFF (Thomas)
LI SOLOZ THHIA+ N HEIEATRMEE (010" g x'1F') (Thomas)
XIFFEFFRLERFIEMRA SOLO2 Bk
(%0 "DATETIME 'now'") (Thomas)
i int2 int4 1 OID M5 text Fjggyitia (Thomas)
MBRRS|IHMERHEZEH (Vadim)
EERANAPEATKERBRARDERNAE
WINBEE <= 6-2.1 chigzti (Vadim)
#7 SQL jEf) CREATE PROCEDURAL LANGUAGE (Jan)
§r Postgres WREE (PL) fFiREO (Jan)
i@ pg_dump -H #%Iikgk —h (Bruce)
N Java sOSHIEONH ERSH (Peter)
% LIKE §] ~. !~ @{eERR3| (Bruce)
Whn datetime F timespan IZFERKE (Thomas)
BRI (Vadin, Bruce)
B \d & \z FIIATIMEE \i (Bruce)
S IFIATRERN Unix BEEFHsy (Coran)
stfj CREATE DATABASE/WITH LOCATION #] initlocation T /& (Thomas)
AWEL SOLI2 R/ Postgres REERFIIFAK (Thonas)
fhagys SQL92 SET TIME ZONE... fyz$#% (Thomas)
SET/SHOW/RESET TIME ZONE {&f TZ [Si#IfiEZE (Thomas)
;“EI)I'ILJ SET keyword = DEFAULT 3)';[] SET TIME ZONE DEFAULT (Thomas)
ERER TZ BT EM SET TIME ZONE (Thomas)
# PGDATESTYLE IRiEZ@FMEIRIMRISHAK (Thonas)
$Rfl PGTZ_ PGCOSTHEAP PGCOSTINDEX PGRPLANS_ PGGEQO
AR EYRHRETE (Thomas)
@Uﬂfmﬁithﬁﬁ "setenv PGTZ PST8PDT" B#igE (Thomas)
il pg_description FFEHKE. 7. BEF. XEEHNER
REMER (Bruce)
BESE/R3|E 16 Z/RFNREILME 32 =4 (Bruce)
BEWMBRARS| (Bruce)
|'.‘5J SET DATESTYLE ;;‘ﬁj][] ' GERMAN'' ﬁﬁlﬂi (Thomas)
EXH "hhimm:ss" gy "ISO Ri&" timespan &L (Thomas)
¥ delta time fy/NgE (30 '2-5 days') (Thomas)
B{FAMIIE delta time gy N\ (Thomas)
SHUCERBIER date_part ) page A\ (Thomas)
EN timespan finite() F] text_timespan() g (Thomas)
BIRRIIEARS (Bruce)
AFEMIFRFEOSIEFH pI_password JNEHIEE (Todd)
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#:4% ACL_ GRANT REVOKE YR (Matt)
ENX text varchar ] bpchar ZGHEERE (Thomas)

188 Query yHAMLEBUARAMITE (Bruce)
STl CREATE TABLE/AS SELECT (SELECT/INTO ff#4t) (Thomas)

fiF#gsahy NOT IS NULL IS NOT NULL (Thomas)

Stff SELECT g UNION (Bruce)

] INSERT %&jjj UNION GROUP_DISTINCT (Bruce)
varchar () fEB EAEMMENTY (Bruce)

fg5 BLOB fjg (Peter)

JDBC #BAHT .- BLEFZE ] README 6.3 (Peter)

M PQconnectdb () #pEk{ERAR "option"

i LOCK S&RMARSESIFMEA (Bruce)

W& psgl \da \dd_\df_ \do_\ds ] \dT &< (Bruce)
j#38 psal \z L@REF (Bruce)

7£ psal \d sEch§;x NOT NULL ] DEFAULT (Bruce)

#r psql .psqlrc B (Andrew)

&g contrib/linux thfREIEHEIAE R syslog (Thomas)
contrib/ip_and mac co TP F] MAC #ihtgysrsa) (TomH)
contrib/unixdate ch5HHER/[EHEREL Unix RBE|EiE# (Thomas)
contrib RNEPEL (Massimo)

@ DBD::Pg R{fl Unix FTiEFFiHF (Goran)

¥r python g0 (PyGreSQL 2.0) (D'Arcy)

ORI/ S B IR A SMING S B (Phil) |
pg_hba.conf HLRL4SMERIRTICR, KEFE (FPhil)
CHAR() J7Etk VARCHAR() s TEXT @@k

ecpg HAR SOL DS

BARRATIHIFHE (Vadmin)

#g pg_time ZE (Vadim)

AN Po_tyre BMPURRBRERERSE (bpchar varchar)
COPY & RMETREHERIT

AR EIRE BN RIRL T REXR.

ARLEN, BENMEER CGRANT/REVOKE (Jan)
%Iﬂ&;ﬁﬁgkiAE{] GRANT SELECT TO PUBLICO 1,1"'{/2\2ﬁ
ERXEFFUENER,

BIEHRETRG (Parren)

RN EE
ANFEY html FRTAF /tools/backend ghfyimigE

B8 SCO #miF
Stratus FEH#4E (Robert Gillies)
Jy BSD44 derived & 1386_solaris i shlib %

{§ configure ENEENL (Brook)

AN E R FAILE RAH A

Rtz RBIF DA ENNXEFHRAE (Bruce)

j¢ heap create pr#&7y heap create_and catalog, j@ heap_creatr

MZH heap_create() (Bruce)

Sparc/Linux Pi{ET (TomsS)

R PORTNAME HEBHEBEREAZD (Marc)

WNLas README x4 (Bruce)

BRI P RN R FFHFEBELHLS (Bruce)

&8 NetBSD giE (Henry)

&g libptcl %I/ (Tatsuo)

AIX T (Darren)

£ IS TRUE_ IS FALSE ... EXHEA "=" MNERADMHRE
% istrue() g isfalse() PWEFLEBLAAREFMRAL (Thomas)

&£%h NetBSD/Sparc jg%{gEg (TomH)

Alpha linux gisg (Travis_ Ryan)
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3@ elog (WARN) Mg elog (ERROR) (Bruce)

FreeBSD E{] FAQ (Marc)

$§ POSTODBC JERMMNIFMERITIR (Marc)

HP/UX 10 5 9 #y/\4T (Stan)

¥r pg_attribute.atttypmod FjF varchar KEZKAEEFEER (Bruce)
UnixWare %pT (Billy)

BiEf asm fgr 1386 'lock' (Billy)

BRI ZIRE BRI

FHia OpenBSD #2ig

FHa AUX #2148

Fa Cvanus ¥ig

EEFNHEGPRMFRFBRE (Thomas)
VFRELIETER A 16 FRNREE (Thomas)
BRBRAEEMRN malloc() FHEHA pralloc() #Hi (Bruce)

35.5. IRA 6.2.1

6.2.1 2 6.2 2 FHEIEEF S BHEARAK,
HE.

- BB SQLI2, RWFMBEIT,
- ERERENNHARFPBNROMASRE,

X2 6.2 Z ERRERBEERAR, N 6.2 ZAINRRARFTEBNEME/ER, BB 6.
2 FRARBVRITULEE T RRIRAFULER,

35.5.1. MARZA 6.2 sFRBRIARA 6.2.1

RERBRIGEERAE. N 6.2 IRAFFREM/ER, BN 6.2 ZRANETRATE.

M 6.2 IRATFHRES, MRIRIEREME/EH, (RE&IM avg(money) MEHTEIESH. REEM
RIEMEEEER T RIT X EEXR.

BERIEAE/ EHN S —FERE psql RERLT SQL s L EFHMBENRSLE:

update pg aggregate set aggfinalfn = 'cash div f1t8'
where aggname = 'avg' and aggbasetype = 790;

XFENFTIEHEERNT, 81 templatel,

35.5.2. AT EHIFE

WATHRPAEE

#iF TIME #] TYPE 4ER%|4 (Thomas)

RYBAEEL true/false #/R{E (Thomas)

#F "now" F "current" Y (Thomas)

FH#fg4b3® INSERT NULL & DEFAULT (Vadim)

EEEN X EBEPXRS| MIHRMNER (Vadin)

fg ANSI —@AfFF BT (Thomas)

fesEt ORDER BY MRmists (Vadin)

©Be avg (cash) & (Thomas)

{5 ORDER/GROUP BY hiEfgigmalfias (Vadin)
BREESH TN 1ibra K# POcmdTuples (Bruce)
FEF7 INSERT/UPDATE [HEAFF Gt A SLm% (Brook Milligan)
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35.6. x4 6.2

FEMPABIA PostgreSQL JRATHEENEF, SEHTEM/IKE.,

35.6.1. \MRRZS 6.1 T8I ARA 6.2

LB BB REEME 6.1 BUREHE 6.2 hikE,
EE, NEA 6.2 8 pg_dump # pg_dumpall TRk 6.1 #UEE,

35.6.2. MARZA 1.x iFBEIRRA 6.2

MNERH 1% RATRAAF NEARE 1.09, EF COPY HHERE 1.02 RAESFE 7K

.
35.6.3. AT EFIE
hiaEs

88 po_dump SygkE. FF. JARERMEE (Bruce)
BERBM. TFSM Solaris WERER
SHHHE L RFIFEIR (Diab Jerius)
BENMEZRERTHRE (FHRORAITE) (Thomas)
BE TN RERSREHEREREA@E (Thomas)
WRTHEIMEREL (Vadim)

IEEEMEREE—F (Michael Reifenberq)
KWERSE (Michael Reifenberq)

EBE— 1 IEEZHRE: FIAZTUUER

HZSLER/ BANTE (ALSSENECER
TANZREHE) (Vadim)

f&&£ SELECT null, 'fail' FROM pg_am (Patrick)
IM7EfiF SELECT NULL as EMPTY FIELD (Patrick)
M contrib/pginterface hBBRRBEMNESHE

&£ OR (where x <> 1 or x isnull Rjgr[E x NULL fgsgA) (Vadim)
f&E time_cmp g (Vadim)

{8 WHERE Z4) xS hEMENRMMNLE (Vadin)
BEXBIRFS BiRFIRIFARNE GROUP BY (Vadim)
&£ pg_dump w3 sfuncl BREEL-E (Vadim)

BOANRMEMLRE CEQO SHIMAER 8 (Bruce)
AFEERIIRPERTRANSH (Vadin)

¥hn JDBC IRE{EAIEQ (Adrian & Peter)

Pg_password TE

jR[@ INSERT/UPDATE/DELETE £\ /SIME01T4L (Vadim)
F CREATE TRIGGER SCIffii&s8 (SQL3) (Vadim)

SPI (RRSB|HEEO) RWE C BHANITEN (Vadim)
SpPp NOT NULL (SQL92) (Robson Paniago de Miranda)
MANATFERFELE, INEEMBESHREZF (Thonas)
ARSIy Bt ("/* ... */") (Thomas)

I "/ /" iR (Bruce)
BIRRHBIERF SRR A — LR (Thomas)

STINEYY DEFAULT f7 CONSTRAINT (SQL92) (Vadim & Thomas)
AN A EHRERFRIR S (SQL92) (Thomas)

%% WITH TIME ZONE &3k (SQL92) (Thomas)

¥3#% INTERVAL unit TO unit &3k (SQL92) (Thomas)
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ES{%@ DOUBLE PRECISION\ INTERVAL CHARACTER
#1 CHARACTER VARYING (SQL92) (Thomas)
FE WA FLOAT (p) FIEAHfy DECIMAL (p,s) NUMERIC(p,s) (SQL92)
(Thomas)
£\ EXTRACT () POSITION()_ SUBSTRING() F] TRIM() (SQL92) (Thomas)
E)‘{ CURRENT_DATE\ CURRENT_TIME\ CURRENT TIMESTAMP (SQL92) (Thomas)
% UNION_ HAVING_ INNER F] OUTER JOIN RANELFE4L (SQLY92) (Thomas)
FMELREF, EBHPE SOL92 (Thomas)
43 timespan/reltime Ay hh:mm:ss Ffgi N\ (Thomas)
J lseg_ path polygon i&xf center () {2 (Thomas)
¥ circle-polygon_ polygon-polygon sifij distance () 5|2 (Thomas)
RN EEEANES U AL SN RMSAR (Thomas)
Win circle-box #EiafFE (Thomas)
BHARE AR LB SRR (Thomas)
KEERBRMER "<===>" gl "<>" (Thomas)
B EF"BRER T BigR T, "THEERAER T B "<7" (Thomas)
RNFIRERE A, FENFRBMENFIFE (Thomas)
wnEEEIF2 circle (box) #F poly(circle) (Thomas)
RENBHFFEENEPM AR (Bruce & Vadim)
ARTFAERER LR B REBARERF R INNIT (Bruce)
EMRESITEMEFRED (Bruce)
AMERENESIETR A BIREL (Bruce)
> open () JFH (Bruce)
psal: 3 \h #1 \? ¥ PAGER, \C g
fBEX tty B psal HWEEMEME (Bruce)
¥ entab TH (Bruce)
FFoIA=REMMNERftAeERE (Vadin)
FFE Bk THIB A A SR RS (Vadim)
BT AUTOINCREMENT/IDENTITY ##Ilﬂzﬂ{]—ﬂﬁﬁﬂﬁ%%m;& (Vadim)
MOVE spfj (Vadim)

RIS

HP-UX 10 %bT (Vladimir Turin)

Win SCO %H#%: (Daniel Harris)

MkLinux %pT (Tatsuo Ishii)

ILE box AREM "length" pg3y "width" (Thomas)
FAKRBHIFNRFEAIRERFER (Thomas)

M INSTALL #ZRMERiIHEE (Bruce)

#£7f /usr/ucb th# install (Bruce)

B8 ctt SHIREIRE (Thomas)

£ psal FMEHFM -© (Bruce)

Bl relname RAFFRFBKEHRSHIHEURERE (Bruce)

s=1@ NAMEDATALEN fyfgfg (Bruce)

fEEHP@E 15 PR pg_proc & (Bruce)

i strNecpy () pg# (Bruce)

BR—LAKEY (void) fg (Bruce)

Iy interfaces iy (Marc)

A% fd.c FEMMAMBEK foren ) YA (Bruce)

RITREBE#IZH static (Bruce)

WBRERMNREEE +ifdef NOT _USED ch (Bruce)

BRI ERZEP difftine() gigALMESE Sun0S (Bruce & Thomas)

&3¢ Digital Unix 5 &

pg_dumpall T[S (Bruce)

i@ pg_attribute.attnvals pg43y attdisbursion (Bruce)

"intro/unix" FHEIPK "pgintro" (Bruce)

"built-in" FHHEIFK "pgbuiltin (Bruce)

"drop" FHmIA "drop_table" (Bruce)
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Win "create trigger" '"drop_ trigger" ZFEfpm (Thomas)
AINLERE AL (Vadim & Thomas)

AIGEREAE M (Thomas)

YA PGINDENT FIrssigfs (Bruce)

XiFFE *-c Kl *-h 3fhiafs POINDENT RyAAIAHRRR (Bruce)
MR E| /src/tools HZFE (Bruce)

SPI Rk setmizisE (Vadim & D'Arcy)

35.7. JRZAK 6.1.1
35.7.1. MARZA 6.1 BB EIRRA 6.1.1

RERREREEERAE, M 6.1 IRANEERME/EH, EM 6.1 ZAINEARATE, ES
MWHESI 6.1 NARITIREA,

35.7.2. i¥HTEIE

IR ITHRPHIEE

EEmIERAY SET (Thomas)

#2¥F pg_dump/pg_dumpall (REFREXR/ KGR (Bruce)
3 psql \connect ®IRAWREKRAFGMAEKEIEE
&£ initdb --debug j%&I§ (Yoshihiko Ichikawa) )
lextest EFIE (Bruce)

lG#&EE (Vadim)

EERH/ HENBHILREAR (Thomas)
BERLBRENNXESLHE (Thomas  Bruce Tatsuo)
timestamp #)EXIEAERIRERE (Thomas)

B/ B EfREE R i EIE (Thomas)

psal ) \d MERKHSK/NE (Bruce)

psal HRRAIGLIETUHRENAS (Bruce)

BEFEA \9 B rsal WREIE (Bruce)
5RESH[EENFDFLEEXREE (Thomas  Tatsuo)
Solaris C4ESEFISL & E (Yoshihiko Ichikawa)
RFRFPERERATRIZ% (Bruce)

pg_dumpall FIfEREIERRE, AB@EEESE (Bruce)

35.8. hRA 6.1

EINKLEL AN PostgreSQL 6.1 AN T EEFM K EB K,

ST =R ER (datetime. timespan # circle) , EAIAZI PostgreSQL A 2RI &=
., K. E. BENZSHIFEESHIEXRINHEEIESR—., misc.out FHSHEHER
EXRERBE IR T HE,

PostgreSQL 6.1 SIAT{EREEEENFHEALMAE. ITHEISNRERGLSNEN
(AR TNEREKREINFE) , XEEESLTRERNINFSIABHITA.
EBNNEANEEERAERXHFER, B RASIERREUX,
DEENTIMXE N AR ELXFRIEIEERE (MSFEFEERE) |

HROX L LRI B set geqo to 'off' l reset geqo FEEXK,

HARPFH (RFEAENRKES)
BB UFESMOEEAVLERZ ERENHELET R, BB . /expected/*.out
NHRRT X—HERE, CoieH NIEH!

floats @IFMAELERLFE LXK, XE2MATF pow() f exp() TMPERUR L/ T
FHANESIHE AR,
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random X P9 "REN "E R AN SE random MR "kI", EAEFNIX 2 BEEE diff 17
H8, AF, EERLWEXH (Linux/gcec/ie86) £, "random" INFH RS ERNER,

35.8.1. T EIRA 6.1

WTFBEE =G 6.0 HUREHE 6.1 DIKE.

MNEBEH 1.* IRATFRANBEFPMEARE 1.09, EHN COPY HMHK&XE 1.02 JRAEBE 7K
i

35.8.2. AT EHIFE

RiEES

EfRTHNEKERE

PEERMERNT

W& floats gTw/ Lih (Bruce)

SHERBE (Vadin)

SIGPIPE jgi2{&E (Darren)

ANREE (Sven)

¥ btree ZZ3|4r18 NULL (Vadim)

MEX{gE (D'Arcy)

LT select SUM(x) o[3R [ NULL (Thomas)
RWERMLLRR. HATRRERMMEE (Vadim)

B8 < o <~ WEBRLTNEE (Vadin)

B RS | FAEHRS (Vadin)
BESEMEETE (Vadin)
EEMANRFETIAZIER (Vadin)

©Bs abstime HKAEIP) btree (Vadim)

AXiREE (Raymond)

EERARS PHEPXF (Vadin)

gE rtree PRFRERMH (Vadim)

B8 9ist PATFHERAMIEE (Vadin Andrea)
BRANENAME DX (Vadin Massimo)
BEESDIEIAME b XiE (Vadin)
EEXHEERNFMIRHEBE (Vadin Massimo)
BEEREEEANEIRE (Vadin)

{&E btree FEEIMLE (Vadim)

BE vacuun SXEMRTEFMNTEA (Vadin)

(@g SELECT varchar () /char () INTO TABLE Emgﬁgi;&g{]@gﬁ (Bruce)
g Purify {#8iF% psql pg_dump F libpa K7FitE (1gor)

BRI (Bruce)

MEBLSHH btree HERFAM (Paul)
;tt%iggjﬂtﬁgj]u)\ BTREE UNIQUE (Vadim)
OO (Massimo)

libpg++ gAMAETE (Leo)

¥ GEQO kRS EMu (Martin)

N HE—RIEE—BmARF WARN jHR (Marc)

update x=-3 (TL=#R) WEBRL (Bruce)
BRIFHAFH NS HRLLIE (Bruce Thomas Dan)
B EIRIEEMITENR (Parren)

B Oracle FRRE (Edmund)

FMEANXOLRE (DPan)

"no such class or insufficient privilege" WHARIARELEE (DPan)
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¥r ANSI timestamp pg#{ (Dan)
¥r ANSI Time f[ Date 2#) (Thomas)

SR Ba AEIER (Martin)

£%| btree 23| (Vadim)

¥ SET var TO value €< (Martin)
EEEEHREFSIRS (Dan)
FRHLBNFXIFIRE (01e9)

#7 SEQUENCE REglS4p;se (Vadim)
PFETTLMER GROUP BY [ggy (Vadim)
SFALE Wi (Thonas Marc)
HRACSIRIERE (Vadin)

# psal \z @I/ AR (Marc)

#r MONEY #iEkm (D'Arcy Thomas)
top EEFEREXE (Vadi) |
VACUUM @i Giit 4§ EFIFTETR (Vadim)
Y ARG (Thonas Keith)
MMM, (Thomas)

¥ datestyle g (Thomas Vadim Martin)
BZRATHRILRIRER (Thomas)
FEMEE (Thonas) |

MEZER btree fgx (Vadim)

i P9 _dumpall (RERMUREEFTAMR (Bruce)

$7 SET GEQO=# #] R PLANS Zrg (Vadim)

I8 ('GEQO) fifrzgafEMAMItTE (Vadim)
SOL fRiFss MBS (Bruce)

¥r SET_ SHOW_ RESET #< (Thomas Vadim)
5 \connect database USER IR

¥ destroydb -1 kIR (Igor)

7 \dt 1 \di psqgl €& (Darren)

SELECT "\n" I7fE# W #afT (A. Duursma)
NIBHE RS TR IRRE (Thomas)

RN E

MECEMA (Marc)

Whn readline FEEkIR (Marc)
BREBERFRENEEIER (Marc)
MORERFRERR N (Marc)

FAEEEHRLF Makefile.global (Marc)

BT RHEL M (Marc)

nextstep %pT (Gregor Hoffleit)

B WIN32 LA (Bruce)

By postmaster -e %I, WERAF prostgres -e EI (Bruce)
BHAIFRPESNENR (Martin)

WDl eBones [EFff Kerberos —gE@T4£ (Jun)
BEEHZEXR

ctt S4BT (Bruce)

NEREEN flex RHEE (Bruce)
DG/UX_Ultrix IRIX AIX §[igigites

35.9. hix7~ 6.0

FEMPABIA PostgreSQL JRATHEFENEF, SERHTEME/IKE.,

35.9.1. MR 1.09 T3 FIARZA 6.0

HFBEEEEME 1.09 HIBEHE 6.0 PIRE.

282



AATHLER

35.9.2. )\ 1.09 ZETHRAEFEEIRRZA 6.0

{AEEE’\J 1.* RAEREB AP RSEFARE 1.09, ER COPY HE&EXE 1.02 RAREE T

pii
35.9.3. FHTEIIE
RiaEE

ALTER TABLE fREg—in{Thf) postyres #RFEFTMMEBERENX
RIFN—PNRABENDIBEIEST vacuum (Bruce)

HARBE

EEHEANEFENMSA (Kurt)

IBEMLRER btree SEE/IEBEIGRME (Dan)
BERLER (fn time F date) FWRFRS

88 P9_log X/NEYERE)E

&g lo_export () PR (Bruce)
EERIBHHIRFIZER (Kurt)

{@g ALTER TABLE ... char(3) ﬁkﬁ’a’ (Bruce)

EBE7T IR ETR

&8 EXPLAIN FEAEHERT full path JEIREG
BE4H acl PIRMHAH

WEittR (B Purify STEBEHIFHEK) (Kurt)

AN 2R e B /)N B8

NOTIFY {@g

MEETRENS

MEBHE parser/analyze RBUEHRSHE IR RSRE
Pg _dump -d H7#EIF#E4E NULL (Bruce)

B5lt SELECT NULL {&fR&%58gssE (Bruce)

INSERT ... SELECT F|/RDUAZEY EHIR SIS

NG E R IEHI IEMRIR SEIR

psgl \g filename T (Bruce)

88 rsal —{7ZEALHLNEE

BREENRS oid

SELECT * INTO TABLE . GROUP/ORDER BY XY unlink &z

(Bruce)
LB R ima R B A ES
BAFREPEBSISHER (Bruce)

RREEWMEEESRE, MARRE " " &W (Bruce)
838

il EXPLAIN ZFEfjty (Bruce)

AN UNIQUE Zz3|ggfy (Pan)

FMENSE/ BPRBEEE, MARRENSHAF

A <> S = ENXiF (Bruce)

¥ "select oid,* from table"

ﬁ;iq: BY ORDER BY BESHIRIEZ B table.column iIEE%Y (Bruce)
FVFMAIER COPY (Bryan)

FoVF GROUP BY fFHZIE5I& (Bruce)

AYEENESE, MARER—RLHNER (Vadim)

AW RREEBERBMAMIFEAMBAFS (Bryan)

#¥ 1ibpa RAXAME ' A null (Bruce)

RiFHF createdb INRHYIE postgres PP destroydb
AVFIRSBETLICIR C ® (Bryan)

AVFIRSBE TGS COPY (Bryan)

Lk gEE. po_time F] pg_log (Vadim & Erich)
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BXARKE 2 ARITEEE, EFERERR (Bruce)
EH#FEENKIARRN floatd Koy floats (Bruce)
postmaster FBzE)RIIAEIRERUMNHEAE

EARBH NS HHRITNG RS

B4 /GROUP gpiBfiEE, #3F 'select sum(func(x),sum(x+y) from z'
Gist MEBRERITIG (Marc)

AU Ident GE (Bryan)

STIl BETWEEN R (Bruce)

SH IN [RER (Bruce)

libpg 7 PQgetisnull () (Bruce)

libpg++ M

initdb F¥rkIR (Bryan)

pg_dump fFEEAE oid (Bruce)

Pq_dump JiREmEERER/EOIERS| (Bruce)
Pq_dumpall fEfEFREEIRERRP R

Pginterface yxf NULL {Ffj%p7E (Bruce)

BFIEPL root jmfT postmaster

psgl \h #] \? IFETE (Bruce)

psal RFTRERMENRMNIIMASS (Bruce)
psql BEXEMRTH SIS PITHHLIRRF (Bruce)
psgl char(3) FEE \d HHEhExRHK (bp)char (Bruce)
psql JREIRBIMFEE KL (Bryan?)

psal EHHIFLENEL (Bruce)

FIHEHEE vacuum (Vadim)

HR/ANER dIfE BRI, BREXEZES (Bruce)
BREZFHSHUZIF TEGLIT (Bryan)

K% HBA #EHEZ N (Bryan)

AR SINE (Bryan)

ik vacuum (Vadim)

Vacuum I7E7 VERBOSE %&If (Bruce)

RAERNEE

FrE RN AT SE AL RIRE

AN Makefile.global RZINEZEREMTS (Bruce)
EABhERY oid BEKh #define ZiR
f238 sparc ] solaris FW (Kurt)

Gee -Wall Fiamz, BEREXLEEENMIE
FEMSLEEAR/ B (Marc)

mIFEWE make PFE(ELE (Bryan)

Makefile g&#y (Bryan_ Marc)

i@ bsdi_2 1 &H#3F bsdi (Bruce)

g Monitor R

M Postgres95 K4 PostgreSQL

¥ config.h {4 (Marc_ Bryan)

PG_VERSION Hi#Ei&A ©-0 Hif postmaster {EHMH
ajigiEMEAr e, B3F Ultrix DG/UX_ AIX # Solaris
D> #define gygs, Ly #define
BBRAFAEXRDHES OID (Dan)
BREENRZABRERFIRSALE (Pan)
BRTIFSBERSIEERN #define
EMBEFRHREMR/ B (Bryan Marc)
SMBEREXHNE (Bryan Marc)
WERER/ RNAUNEE
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35.10. kR4 1.09

WE, BABZEIEHE 1.02 3 1.09 9T F, 6.0 D5 HH— LT ESLFR EESE 1.02.1 3 1.
09 fRAD,

35.11.

hRZ 1.02

35.11.1. A\BRZ 1.02 i EFFBEIARZA 1.02.1

X2 1.02.1 MR XM, EEHE 'copy' REM—NMEIR ASCI XA TR,

Ui 2R T E17 BILHEEEM Postgresos 1.01 #1 1.02 T3 Postgres9os 1.
02.1 BIAF,

MBREFHFIAER Postgresds 1.02.1 MAEETKIALIEE, WEXEBETIE,

A TREIBA Postgres9s 1.01 5 1.02 FRAFIBEFKE 1.02.1 fiK, BEUTHE:

1.

2.

BEIFREY 1.02.1 postmaster

¥ 1.02.1 I ANEREHFIRERRME 1.01 3¢ 1.02 HUEESD, HE2 AN 1.02.
1 RS[BIZTIRECH 1.01 3 1.02 F3EE, HNAAXGERENTHES, X LUESE
psql BTk, WNERAT 1.01 3% 1.02 HWEESZ A "testdb", HBEIRELHS MR
FEZHHEEE addfunc.sgl &

% psgl testdb -f addfunc.sqgl

M 1.02 ARPAPEITXGTHEERFJEONSFIES, ANENEEFET 1.
02 b, XEFED,

35.11.2. &/ EHERF

MBRIZEZIHESBIAMALERD pg_dump HXAHER 'copy tablename to stdout' i
E, BELEX ASCH XHETHSH sed BHIA, BEERASIRE. IBEXE ' EASIES
Rinic, MIMENSIEERMCE .. I, EFFEUERFA " I NULL, TEMED
0 copy FM,

sed 's/"\.$/\\./g' <in file >out file

MRREHHNZRIBP TS copy HIE stdout copy, MEBHIELERFHR, ALEFE

#,

-- following lines added by agc to reflect the case-insensitive
-- regexp searching for varchar (in 1.02), and bpchar (in 1.02.1)
create operator ~* (leftarg = bpchar, rightarg = text, procedure =

texticregexeq) ;
create operator !~* (leftarg = bpchar, rightarg
texticregexne) ;

text, procedure =

create operator ~* (leftarg = varchar, rightarg = text, procedure =

texticregexeq) ;

create operator !~* (leftarg = varchar, rightarg = text, procedure

texticregexne) ;
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35.11.3. AT EIIE

BABAEP ST
* SREEEEN
* BRI ftp.ki.net g CVS db

g%
* psal (RIEE libra ) MAERESHHEAWIER,
@Jj:ﬁ HTML
* pg_dump IFESUMEERF/ SR, HEFSES
VIR TEM,
* &1 shell iR psal % monitoro
monitor WHET—PEITRPEE.
* BHA/ BHE RS E LR
* NULL ${N/EH/tes/1g8
* TCL/TK Jg‘f:*[] shell {%gﬁﬁjﬂrjg{*# tck7.4/tk4.0 *[] tcl7.5/tk4.1

RGBS (SRLFEETNE)
=]
* FRER

* fRS|AeEeE NULL 5%t
* Makefile ©BeE

iEE

* Frj SolarisX86 FgiE
* Zpy BSD/OS 2.1 g4
* gig DG/UX g4

35.12. hRZA 1.01
35.12.1. MARZA 1.0 T8 ZEARA 1.01

AT AR R T BN A BIBEIEEM postgres95 1.0 iF#F| postgresos 1.01 BIFAF,
MEREFHFFIAER postgresds 1.01 MAZETBIASIEE, WL EHRERIE,
AT TEH postgres9os 1.0 IRACIFERBIEUEE _LIE1T postgresds 1.01 frA&, BEUTHE:

1. #8 src/Makefile.global 8 NAMEDATALEN BIE X 28 16, 1€ OIDNAMELEN B95E X 2
A 20,

2. RERBEFEAETENIAL.

a. MREZEH, MOREMREFIEER (BER $PGDATA BE) delEER "pg_hba"
B9S24, src/libpg/pg_hba 4H 7 REIE%:,

b. MEREFEAETFENLPAUE, oTLUERE src/Makefile.global R HX—17:

HBA = 1

IR, ETFENMAEEROAFES, MRRARTLEN A = B £, FHEEAN 1.
01 BARARFIREEE 1.0 BURE,

3. RIFHKZE1.01, BERERIT initdb L,
4. EMEEEMSBZET, KR 1.0 postmaster, HENIMEH $PGDATA BE.
5. iE PGDATA RIEZ=i5@REY 1.0 HIEE, BIEERIREAER 1.01 #HEI3XE,
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$B3244 $PGDATA/PG_VERSION M 5.0 228 5.1
BEh#rEY 1.01 postmaster

¥ 1.01 FrZI B REFIRIERFMNE 1.0 8URED ., HERBHN1.01 REHETIR
HCTH 1.0 8UEE, FNABKEREESE 1.0_to_1.01.sql HIEM, XTTLIEE psql
BANSERL. WNRIREY 1.0 #EER A "testdb":

% psql testdb -f 1.0 to 1.01.sql

REHTUTHES (MILELEETIFHML) -

-— add builtin functions that are new to 1.01

create function intdeqoid (int4, oid) returns bool as 'foo'

language 'internal';

create function oidegint4 (oid, int4) returns bool as 'foo'

language 'internal';

create function char2icregexeq (char2, text) returns bool as
'foo!

language 'internal';

create function char2icregexne (char2, text) returns bool as
'foo!

language 'internal';

create function char4d4icregexeq (char4, text) returns bool as
'foo!

language 'internal';

create function char4icregexne (char4, text) returns bool as
'foo!

language 'internal';

create function char8icregexeq (char8, text) returns bool as
'foo!

language 'internal';

create function char8icregexne (char8, text) returns bool as
'foo!

language 'internal';

create function charléicregexeq (charl6, text) returns bool as
'foo!

language 'internal';

create function charlé6icregexne (charl6, text) returns bool as
'foo!

language 'internal';

create function texticregexeq (text, text) returns bool as
'foo!

language 'internal';

create function texticregexne (text, text) returns bool as
'foo!

language 'internal';

-— add builtin functions that are new to 1.01

create operator = (leftarg = int4, rightarg = oid, procedure =
intdeqgoid);
create operator = (leftarg = oid, rightarg = int4, procedure =

oidegintid);

create operator ~* (leftarg = char2, rightarg = text, procedure
= char2icregexeq) ;

create operator !~* (leftarg = char2, rightarg = text,
procedure = char2icregexne);
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create operator ~* (leftarg = char4, rightarg = text, procedure

= chardicregexeq) ;
create operator !~* (leftarg = char4, rightarg = text,
procedure = chardicregexne);
create operator ~* (leftarg = char8, rightarg = text, procedure
= char8icregexeq) ;
create operator !~* (leftarg = char8, rightarg = text,
procedure = char8icregexne) ;
create operator ~* (leftarg = charl6, rightarg = text,
procedure = charlé6icregexeq);
create operator !~* (leftarg = charl6, rightarg = text,
procedure = charlé6icregexne);
create operator ~* (leftarg = text, rightarg = text, procedure
= texticregexeq);
create operator !~* (leftarg = text, rightarg = text, procedure
= texticregexne);
A
35.12.2. AT EIIE
T\% S 24k
DERPFI%RE MIGRATION from 1.0 to 1.01 AP HEIR B S I 1E, 1.01 5
1.0 HiREDERS

MRARIKLSE, 101 5 1.0 MREFHES

1
* 5 libpg ixfil PQdisplayTuples () HgEpg monitor ] psql {FHE
© g NeXT #gig (FE SysVIPC )
* #ig CAST .. AS B
* WY ASC F] DESC xg=
* 7 CREATE FUNCTION payill| 'internal' {ERTIRERNIES
NEBREREZ E s SHEE
3 postgres Figtigy C R,
* ARFIRRRF (KA.
BHEE) RMTHER "name” | gEMLTI|HA charle ZR,
name fEEHR src/Makefile.global chpy NAMEDATALEN #define §®&
* —AEREEIEENZIESEFM.
© AT EFENMGEE, BEXME (SPCDATA/pg_hba)
BT REFRELE. IRABEETENELRHEES,
15,35;[&;$ src/Makefile.global dhy HBA=1_
* BRIENREXLLEASZ—(ER Henry Spencer BYIEMIACES,
5¥a8xXxX, ENRBEEELITRE
,%%JJ[ITﬁFFF?FE/\k/J\%ELU%J&TE’]Z@%H RERT
BERFH " M 7,
* pg_dump f{EFg COPY fyik SELECT fEIRLARIGEIFMAL

HRIGEE

*EET—MULKERIRME, HE WHERE MR DER
AN S SERR O

“ WErE getuld WEMKA geteuld, PUERFHH uid
* psal fFF - MHEREEREIEBRS

* AT AFHT 1-14

35.13. fRA 1.0
35.13.1. AT EFIE

IRIRZEE
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* Postgres 1.0 fyiRAREME R B BEERFTATEATEN.
JE193E COPYRIGHT 744 Rkiff Michael Stonebraker #iZ{sZpilolRE,

RERBZLL:

* AR MM-DD-YYYY (4nR{ER

BRINXAS, M DD-MM-YYYY) jxigfE SQL-92 #5g,
* "delimiters" MERXEEF

prr
* %m7T SOL LIKE &%
copy ﬁ I)lj_ gﬂ'ﬁgﬂ{] USING DELIMITER -‘%Eﬁo
MR ORI REF/FFRE,
WMy IRIX 5.3 %4\,
RXFF Paul Walmsley ZA,
FEF pg_dump PUELEH libpa Tk
psql thifmy \d
RAL Keith Parks
NFER POSIX ENHMRRLEHN, ENMEE
BERFMREFENSBE T S0H,
Rt Alistair Crooks

©#fkRAMy libpatt
REt William Wanders

tl\*

*f@, * *f@, *

HIaEE: |

*  TLAfE createuser MIAGISEEEAF, 1d

* psql EEHMEIEEN \C WAETUIET.

* BET floatdinc () IR P9_proc £H

* {§E7 usecreatedb ZEHIA P I D LACIEEUREE,

ﬁﬁ%;‘;% usesuper
HERERABEERONRNBIRIFDEFHEE

{687 REIRMEN datetimes spgy
£ src/backend/Makefile thifjj] kerberos ik

libpg MEXHF kerberos
BFRFERTHHEEREEIE,

ZR3|H btree NRTIHE, MESXERNS
BREHNENATE

35.14. Postgres95 Beta 0.03
35.14.1. AT EIF

Z:%W'ﬁ'

* BETA-0.3 S5BUBIRACIZINEIEERAES
(E?%iﬁﬁiﬁ%ﬂ%%l EHEX) .

* WEIE (") EAERNREEEENSS ?fﬁe%&fﬁﬁ
1]\?5%4%'Eﬂ\]5§?§79$§|% ("),

* REWNZIR (W intdsum) BiRER
SQL EZEHE (W sum)

* CHANGE ACL iﬁ- £%& GRANT/REVOKE 1n/£HX'fto

* EFRFEEE (W 3-14) WER floatd EB (MARLABIRAN
floats) ; MEREKHE
2 float8 XA TR EMRTRAEEKR, NRBEEEBERMIT
FRFEEMES floats HRWZE, T[RESBEEIRN

* ok ok ok F

FHEE!
* LIBPO 3#)xdlin, miisNARR
TLAJE&%AF%

* pg_user thpyj usesysid FEFEM 1nt2 gl intd ) PY
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AWEBEEN Unix gGp id,
* netbsd/freebsd/bsd BHERGEHIEESH R
B—p) BSD44_derived #iE, (R Alistair Crooks)

SOL {Rfegats (MTFiikfE postgres9s

BHE SOL-92 IRENER)

* T SOL XRMESAREEL: smallint int(eger) float real
char (N) varchar (N) date F] time,

AT RIA postgres RRIRHIZ:
smallint -> int2
integer, int -> int4
float, real -> float4
char (N) 7 varchar (N) SIIANEMM text XB_ s},
char (N) Sy EHITE,
* ABss (') sSIEFEREFEE; | (R
\' AN BT RTERFRDEAES|S
* 1§ﬁﬁ SQL 1‘]‘/&% % (MAX MIN_ AVG SUM COUNT)
(Le4h, BEMETTLAEE, EIM/J\_IL,LEX
EZRP EE)‘(%&BE’\J MAX B&, )
* jfgﬂ;% CHANGE ACLo ;;‘ﬁj][] GRANT/REVOKE -‘Liél'n;‘;_go
- oJLAER "GROUP" X@RIERREFA.
fin :
GRANT SELECT ON foobar TO GROUP my group;

X#gF 'PUBLIC' %%, RRFBRAF.

FRAREN— AP HAR T HRE
PR,

A3#s "WITH GRANT OPTION", QgFi&allER
i
~ BAB ISR P R AR,
RERRAETAPIEA BHR. EE

\LX / DY 15{'8&
src/backend/utils/acl.h

thiE ¥ ACL_WORLD_DEFAULT
BAB—4T

ﬁkﬂ’a’ﬂ%ﬁ:
* BRENBRATRESTHRESEE, WE,

0 ERXR LETNRERKRERSHMNESRMG. B, =FRH CONT RAESEHIRED
=M MAX/MIN JGREMEA NULL fyTa,

© feifFfE monitor dhfEfg \;

* LISTEN/NOTIFY Ra@fAlIP7E o] IAT/E

© MMpEADEy NOTIFY IFFalLATIE

* BHRRSITUIET, HRGESMS EMRERIZELF,

Bl KR btree RI|IFIZMPES. (E‘Zlﬁi PaUl
Aoki)

HithE 515
* HINT BFEBRERNTIRE EXPLAIN B4 (flgn "EXPLAIN SELECT * FROM
EMP" SITEDHZERHIMATIHR)
* WARN # NOTICE MBABF#HIEH, EfFHESESNIEE, EBUETR src/
backend/utils/elog.h thgyix—15:
/* define ELOG TIMESTAMPS */

*IRAERFIEERE, SHEHER

"Either no such class or insufficient privilege"
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o XEBHAZXIRLEEEER, XoTREIETRREIAF
BN ZRRRIFENFE,

* R TT AP AT
REEREAL.

libpgtcl &Ex:
* "pg_result" tcl SEMT —oid ®IA,
pg_result -oid JRERKFHEATAN oid, MREEMHSLAZ INSERT, QI
pg_result -oid jg[E "",
AN ZEAOLL p9_lo* tcl HOMEHRt:
pg_lo open, pg lo close, pg lo creat, etc.

oS EMIE R S MEE:
* flex/lex WMEEBEMA, IE, FEMFA CMIZTUA Tlex {5 lex,
BAIABRERA RN F S RIRIRERNIEES R,
* WESZFF Linux-ELF B, BMidSfMEE: SN TRETIE:
kernel 1.2.10, gcc 2.6.3, libc 4.7.2, flex 2.5.2, bison 1.24

FrBREEA BLE g,

HLHERER:

* ipcclean EiIAKRITER
WEAFTEEIT ipcclean, (BINRRHIEIHEHR
HBTHEREFR, ipcclean SRRFEEA],

¥ﬁ$(7fé|
* APFFEREZBITHAMT Libra iy,

35.15. Postgres95 Beta 0.02
35.15.1. AT EIF

FEAE
* Bl ;&;E;zggq SQL jEfE 'CREATE DATABASE' FjRE 'CREATEDB',
KLU, MERKEIRES 'DROP DATABASE' g 'DESTROYDB',

BT 'createdb’ f 'destroydb' {REFFRI,

MIE:

* pgperl - Postgres95 @ Perl (4.036) N

* pg_dump - {8 postgres MIBEHMNEATHSONMAIMFNTIE, WAX
frn ASCILI R, oTATERYERE, EEREMNSNEMERREN L, (RESE
Postgres 4.2 #iEpEiEay Postgres95 ¥uEREE, )

PAT#EEeH N\ postgres95-beta-0.02;
* Alistair Crooks g NetBSD #ig

* Mike Tung @ AIX %4

* Jon Forrest @ Windows NT #E (NEAEZEEEXREMR)
* Brian Gallew f§ Linux ELF B

postgres95 -beta-0.02 higE T LATHE:
COPY OUT chigfTsRENIAREMIEN ' B COPY OUT gy

createuser q:%%ﬁ)\@EUEﬁHEJUAﬁHF id
XZFE Ry SELECT DISTINCT gy

Linux Z23Eia)sn

monitor RAYFER 'localhost' 43 PGHOST
psql 47 \c 3\l BB
src/bin/pgtclsh/Makefile chh/l "pgtclsh" Bix
libpgtcl FEEFHNKINGOS

Xk X % ok X %
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* SELECT DISTINCT INTO TABLE HEii
* CREATE TYPE R 'variable' (g} internallength

* 7£ SELECT thfEASIPRENERER
35.16. Postgres95 Beta 0.01
IR RATHR
35.17. i34

REFHERKEERUTRLETEITNE

Linux 2.0.27 FHITBESRIETZEMUFERY 5% NKE, EABRESESRRBENAR
HWEMRE.

35.17.1. JRA 6.4beta

AIRABFEN S AR R AR EEEIELL R, EAMANT —LEIM0E TN, AEREmE,
v6.4 RILLEI—ARASESER (1818 Bruce! ) .

| RS
02:26 Dual Pentium Pro 180, 96MB, UW-SCSI, Linux 2.0.30, gcc 2.
7.2.1 -02 -m486

35.17.2. [JRA& 6.3

RIRAFER S AR IR AR BEE IR LR,
EAMNT —LEFISNNEFW R HBIR T — LS R ERTHSENR, A3SEME, ve.
3 LEABTBIRR ARG S (93 Bruce! ) o

e RS
02:30 Dual Pentium Pro 180, 96MB, UW-SCSI, Linux 2.0.30, gcc 2.
7.2.1 -02 -m486

04:12 Dual Pentium Pro 180, 96MB, EIDE, Linux 2.0.30, gcc 2.7.2.
1 -02 -m486

35.17.3. k74 6.1

| R&
06:12 Pentium Pro 180, 32MB, EIDE, Linux 2.0.30, gcc 2.7.2 -02 -
m486

12:06 P-100, 48MB, Linux 2.0.29, gcc
39:58 Sparc IPC 32MB, Solaris 2.5, gcc 2.7.2.1 -0 -g
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£ 36 E 5|5

AXIE PostgreSQL' HIBESERANEFRIFM, HRASVZSEMM X ZHEERHR
F&H), PostgreSQL EF Postgres release 4.2°. B Michael Stonebraker %iS$EH
Postgres TRE ZREBEMSRFRITLSE (DARPA) | HEHRNAE (ARO) . ERRIE
HER (NSF) PAR ESL ATHIE,

AFEMPE—ISERE Postgres WO BMAX, FHHEARRF IEETRMB P ENXHIZE
B BER. BEURBHEIESMHEEES REKY E Postgres, 7E1¥i8 Postgres N RS
ZE, BNt AsEM SPIEN., AFMREFEEBASHESNAEREEOMIFE.

HAMREIEE AT UNIX F C RIE,
QH 4
36.1. &R

AFERERBRAEFES:

iz
HEFABPHENE, AEREREFE.
FRFismE
HEAFPHN—RES, SFETANGSMEIELE,
EFRRIEE
HENAEFRNSRER., THREERBNRLHOTY B, FEOURNBIRITE,
EERER
RRMEEER. EXFHOVREIIE,
FrERERM

Mm@ Postgres ARERSE, WBEMA Postgres MBMEMHA,;, NAFLRHEE
LiEFRER. BRI SEEFRERD,

SEFH

XTFonQBEENFASEER, BRIRSERFERT.
MRAFMEZI, EEEMERT] LA BIRLEFER Postgres:
man FHF

man FRREEXFHIBEN—RER.
FAQ

FREE (FAQ) XHEEER—RMRE, thER—LFEEFENIEE,
README

REWHRRGEIRM T README XXM,

! http://postgresql.org/
thtp://sZk-ftp.CS.Berkeley.EDU:8000/postgres/postgres.html
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E

i

i

Postgres® Wik FAAEE RITEDFEAMER, BEE— mhonarc BMEFIERER
¥, RIFSFENEERR.

IRESTIES

Postgres Questions® BRFIERE—MEAF BSTBEHFHT, EGE AT B0
Br%,; FHEESRNZNE,

fREC!

Postgres R—HFE"m. Elit, SHFEFRBTRPEX, S{RFRER
Postgres BY, RSB AN ——FKiL 2B I A2 ESHHETIE, EEREIER
FIER., MERER T XHEPRENERA, EESHRHARMEE,

MRMRARBRM TS, BiBeilmmE =,
AELRASHABEAXEREEIER/NKS, MXE—MEFHNER. Postgres
Documentation’ BRFFI X S FFIAEHTS

36.2. KiE

EREEHXED, MWa (site) TJLABBRARE Postgres BEH, HFEREESEN LTTUR
FEZE Postgres #iEE, XPMARBERIMIEE M —ERFENEREN Postgres Zi#HEHIX
HRIEIREE,

Postgres BRAFRE N postgres WA, A Postgres B Z#HISEFEIREEX
%, EREIREBRABF, rEERIPHEIECT SIS, FaSuEE o] MERIAI,

Ilk4h, Postgres BEAFPEEAFIT—EEERARAERFPFARNXEER. 5,
Postgres BRAFARZ Unix BRAF (E&¥#RAroot) ., HFR2REAE, BRAFNAR
EZFTHNAFRRF (UID) ,

HIEEESIER (DBA) A% % Postgres H AL AV LR ERIEHNYLE, DBA oJRURT
RFSERMFRAF, HEF—AY createdb FERIEREIEE.

postmaster BRAKE Postgres AZANBERTHPRINNHERE, BimNHEEERE
postmaster, HERERRFRIZNEIREEZBNERE, postmaster TJRUIRSETHSIT
SHFFEETA, AT, REHRTEETENERTERNE RN A ZTERESH,

Postgres j5im (SEFREVTIH4THEF postgres) TJLAH Postgres kA F BE#EERF shell th

W7 (DEIREEREASE) . EXFMESRTS  postmaster/ih R REXBIHZEE A8
*®, BtESHPERPARRBUX R,

36.3. 1%

NHEZEER .. 5 /usr/local/pgsql/ FARER Postgres BHEAFPEBRNER,

ERSHMEP, AES ["M"]") FRrUENEEIXEF. #ES (("M")) PEF
B (") BRRMROPEREP—1,

FRGI, BES ("("M")") BTSRHREEANE. " 2H/RIZEF OR,
TERRAIMNARRIKFAMEFRTHNGS, Moot RPHTHHSREIES “>" . M Postgres

BERAPKFPHTHGLREE "%, MATERBAFKPRTHGLSIHES “$" . SQL &
LEHE ‘=" R, hiRREMSRTN, L TXME.

3postg resql.org
mailto:questions@postgresql.org
mailto:docs@postgresql.org
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E

i

i

HEEEANE (Postgres v6.4) , BPXEEPI/CHHLEH A2 —H. MK
B EER SEIAHEEIIR,

36.4. Y2K =B

i3

B Thomas Lockhart’ §F 1998-10-22,

PostgreSQL £IRFFAMERE PostgresBHRBBMIEAALLRSIRME, AYENITHEMEEE
EEARIE, ARBEATRE. A, EREARE:

- AEPENEEE 1996 £ 11 BEME Postgres XHEFHHFIAN—LEEREE, thAHE
Postgresf{ BB EhF7EE{T5 2000 £ 1 B 1 HEI/GHIEELRTE (Y2K) EX8ERE,

- AEBIEEREINRERRAMKGPHE PostgresiiHAsY 2 AR AR B E A SCARME A & T
EEE Y2K @RS, FEIERKNABPEMURAPESFEMEIIE ERNRARS
5, MEREERS, HMNANEHREE.

- BEEFTA, Postgres XIARAIMFENIS TN H BB EILRELNAI SR X
THREEENED D, ¥TRAUER, XROLEEHRE 1970 @WAE  2000; 4
g0 “70-01-01" #KARFEH “1970-01-01", T “69-01-01" MEREHA “2069-01-01" ,

- RERERFD SR HBEE"EX0EM Y2K BEEEEEEN PostgresthREHY
Y2K (a5,

XF YK [EEE—-FITE, FARS5FERE. RERAEXNITIE, 155H The Gnu
Project9 #1 The Perl Institute'®

36.5. RIS &E#rR

PostgreSQL ARAXFFA (C) 1996-8, 3 PostgreSQL £IRFFKAFRE, FHIRE Berkeley 1]

NERD K,

Postgres95 IRIXFFAE (C) 1994-5, ANMFIBRIEXRFZFESSHE. FUENR, tTTAETESN
FH. 88, BN AARGRENXY, THRMZE, HEFHEMY,
EBREHZREEIADEHOLRE S LIRIRNER. KRRUREERERS.

EEABERT,

MR W KZEAMEM—H RBRERRRG REXEM LTI ER. B,
IR, IR EEREREBESRE, SEFNERK,
BMEMFIEBIL X Z M EM L IRE L EHI T REM

mFERIT X ZREBAEETER, SFERRTEH NS ERRERMENARTIER,
AR T RENRER" RE"RE, MARBIXFERENGREHF, . B,
HREIZ L,

6mailto:docs@postgresql.org
mailto:lockhart@alumni.caltech.edu
8http://www.postgresql.org/docs/user/datatype.htm
9http://www.gnu.org/softwa re/year2000.html
10http://language.perl.com/news/yzk.html
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BtR. PA-RISC 1 HP-UX & Hewlett-Packard Co. B9@%R, OSF/1 2 Open Software

Foundation BYE#R.
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£ 375 KRG
37.1. Postgres A& &ML=

EREZAT, RNHIEME Postgres RANESRRR LN, IBfE Postgres FEHPIXREAN
AT —E=ETRSEMR, BHIREARERM, Postgres FHABBEN"SHP—#E"ZPi/R
SE3EA . — Postgres RIEA TIINMER Unix #Fg (BF) HK:

- —PNEEFHEE (postmaster)

- BPWANKNE (i psali2F) , PR

s —ANHEENEIRBEERSSS (postgres HEART) .

B postmaster EEENENLLTENHIBEEES. XENSEEESHRA—NTER I

Ro BEPRLRPEMNEEENIRNABRZE. ZEELNZLHFIBEREES
postmaster (B 37.1(a)) , EEBRI—MHNERRS[ERE (B 37.1(b))
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37.1. a3 3 &R

L ser
App

client ho st

LIBPQ POSTMA STER

(o frontend sends request © posonaster
viawell-knowm network socket

(b} postnaster creates backend server

L zer
App

client host

PO STMAST ER_]

SERVER J

And multiple connections
can be established...

L zer
App

client host

o rultiple backerd servers
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HEFImHEEREFRSE (B 37.1(c) . MBBEHE, BlRHREMNERRSIEZENE
EARABEE  postmaster F, Et, postmaster REEBITHEEFER, MAIwA
BimHENREEREE, 1ibpg FEAFENFIHNGHHEEN SMNMEE, EaENANAR
—PNRELREHE, libpg BEAXHSLENENR/FiRER, X—REEHN—PEXNE
postmaster MERAREITER—EVE (FUBERSSE) L, Malimi Ao DUETEED
M5, REHELCX—R,

RNEZFiHNLES LT LA R B S E SR AR S a3l L oI RERA6 10 (HE RERAR
BISEZIRE) . YRIERMANE postmaster F1 postgres ARFS2ELL Postgres "superuser.
" (BEAPF) B user-id &17, & Postgres BEAFPANEEAEENE, (FER
"postgres" BIAF) , BERATFSEAMBXHELEN, MEB, Postgres BHRHAF B ARIZ
2 Unix BRAF "root"! TN, SHIEEMXHIAEXUGENE FIX Postgres B4
RF.
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38 E ¥ RSQL: #t¥

EEENSHH, BMNEHCMTEISHMTIIRERY B Postgres 89 SQL EHRIES:

. B
]
. BT
S

38.1. OJ§ RIEM{NE

Postgres ZERLATIY &, REAEHREREREHNN, NRRABIRENXRRSE, A
BEMEXTHIEE. £, JISHNEREREEEMBNAZBRT.
(BERFARZAHEFTH, ) XEEREAFER2GEMZE—1FHZE, B DBMS £EH
NEBFICEMER D, Postgres SIREXRRFZEH—PXRBXEIRE, Postgres FHEER
PEFHENEEEBE - TMEXTEMINGER, BEXTHER K.
WEAESENER., BPOMERXLEE, MHT Postgres LB RNEMRIERIIEIX RS
L+, XEKE Postgres TINHAFPY B, 2T, EHEHIEERFRAEIEKX DBMS
BB AR ID S IR X R A DBMS | BE RS HNERRY &,

Postgres SAREHEMIFIEEERNBE N AEAZLAETF, RS[UIBIHNSEHIEH,
HENRBANBE., HHRIR,

BFPILEE— LR RGP ERREXXE (FINGmEFN o XHHIEZE)
Postgres SR EFEHE., A SQL ZFENARBMARSSRERZREMZ S, Xi"BIN"EXIRIE
BI8ESE Postgres 53 E SN AN FHEMNTRER AL,

38.2. Postgres £ %

Postgres ~ HVRERZFTUNLDNAEAS . XESAERLBENESKE, BERLBER
intd  XHEA C ZIENESTINERE, SNIAERNNTERRN MREELE";
Postgres REEENAPRHMISERERERE, FERERPHRENNREE LIRMRIXE
RBPNTAH, EGRBEAPLIEXNCE. EMP EEGXEN—MMIF.

Postgres RUA—MAHNFHXLERE (EFMEENMEIMNNNGER) , ERFTUNES
EEAAXERBNEYE, FEY (F1I) EREME EEXRSIKMAENDIRE, Postgres
NEARXBEH—SHNREXBNAPECEER, REXE (1 int4) BREFHRFEOR
£, BPEXRERAFPUTEEHANSNEIRALEE,

38.3. XF Postgres 2% B R

NETEANTY RIS ZE, BNETNEESE L5 L2nmans,

PAE A UBRT RS, BEENELSEHNRREXEARNIE ST RIBRE,
FLERX—TMMRNENENESE, FEARAERNEHRAN pg_ FL, TANXESE
TEHNBLAPERNES. (FERSEMRGER, EROBEEREATN. )

% 38.1. Postgres Z#EEHR

BRA ::p%

pg_database HUERE

pg_class ES

pg_attribute EEMH

pg_index L]

pg_proc 252 (CHISQL#EZ)
Pg_type EB (BEXMESEHRE)
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BRA i::p%
pg_operator BRIEF
pg_aggregate REMBERH
pg_am Wi EE
pg_amop BT ERIER
pg_amproc R 5 A STIF R #L
pg_opclass R RIRIERT 2

38.1. Postgres X EZAB R

O:N 0:N
indrelid nmapid
indkey[8] laid ON
oN | 0N g | HOPERE
indprac - —--— | pg_language L Temapapr
indpred ; aid amaopselect
0:N - - ! =N
—indexrelid ; - A OPILPAZES
|
wttrelid 1 e
1) ty !
uttnum o | |pE_type L
atttypid gid =0 ZzF==-F--=--- 3 pg_upclass 1
—Ttyprelid 0l L 1| PE_Pproc 1 oid 1
]
typinput _l : aid ——
typoutput T \ L proname L
typreceive 11 X o N—‘prare!!yps
(R
typsend B E)JN - N -pra]arg types [8]
prolang 0N
pg_class 1t
1 o
relam wrmid
0:N 0:N
pg_am 1t pg_operator 1 umapcluid N
1Y aid aid 7]_7' wmpracrum ’
1
ttupl T
ﬂm-ge ple sprname ! oN
aminsert wprleft !
amdelete wprright \:\
amgetattr wprresult |
. |
KEY: ambeginscan apreom 1
amrescan aprmegate 11
DEPENDENT amendscan aprlsortop -4
1
fareign key ammarkpos aprrsartop 7 ?)JN
amrestrpos apreode : N
1
REFERS-TO ambuild o aprrest b il
’ aprjoin H4----
INDEPENDENT
primury key
ron-oid primary | 0 _____ optional

key [(if any) ___ mandatory
non-key

O indicates these key values are alternate primary keys
(i.e., this class is generally identified by oid but may be
identified by the non-oid primary key in other contexts).

Figure 3. The major POSTGRES system catalogs.

SEFMNXLEERRERMA R T EFANSER. A9, 3BIRTRTRAEERPNEE
LEREXR, (FSIAEMIANBEREER, RIFSNE2ERN—D. )
EREEFIREEBRNASH TRENUEIBEEXKZE, XKEXSHOEUER.,
HMERMS, NXKEDETHRNERMT:

- BREN/LTY, RINBESERRER LNSMERES,
ENERENT RRAGHRFHES.
BEXRKENZRILHP—LEESS (ENEEEZRIANRKEER) ER5ER,
RARGEEE B & P EA OB EEE L PEMIME,
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- FEAENRE (X, B, R, X8, HENEF) EXMRAPERER,
—RE RN create LM ABEREPIHSER,

- XENMIREXMEXZL.

i

NS> O] AR it E AR R EX R NE

NFEENERVEEN XML —HWENLFISIAH. a0, Postgres LFEERER
L2 (FIUIRHIBRERFNER) RIMREME RO E—LH,

- BFZEMNXANBINEEMSB AN, BHEFEZ (SAEBESHEEEEXN)
FHIEMI, pg_am. pg_amop. pg_amproc. pg_operator 1 pg_opclass Z@H*E
BSRELIRERR, RIVSEITHETEAY BZ2E (BB NREFEDNRIIN—Fd)
EAER e,
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BER, EXHEREN—ToIEMEE X MERET AR, i,
BROUDURENFEEMEN R, RIKINAHIL, FFARAIERRWN{TE@ Postgres %
TNFERZEER Z B EHR UNENRINFEREL, Postgres SQL 2B E: TMIEFRE (A SQL
WMEMRE) MREZBSRY (B CERFEREESHENRE) . SERHIMuUUEZTE
AR SEXBFENNERAESENSE. LI,
RERHIMOILURERIEAXBFE SRR, EX SQL RHESS, FUAERIMINEHRB., A
BIREIE T ATE funcs. sql #l C-code/ funcs.c KA,

39.1. EifiEF (SQL) K#EL
39.1.1. EEARSEE FAY SQL pREL

EREHEH SQL RERESH, RARRLE—MEARLE, 0 int4:

CREATE FUNCTION one () RETURNS int4
AS 'SELECT 1 as RESULT' LANGUAGE 'sqgl';

SELECT one () AS answer;

- +
|answer |
- +
1 \
- +

FERMNARBEXN T —PNEIRFIE (B3 RESULT) , BEBZRMNEEANBEIRIIEES
THRENBERTIE, ALEREIRCH answer AZ one,

EXVIBARLBEASHEN SOL REULFRAEEZ . £ TENRMS, ERRMNNDTERHA
ESH5EIAR $1 /1 $2.

CREATE FUNCTION add em(int4, int4) RETURNS int4
AS 'SELECT $1 + $2;' LANGUAGE 'sqgl';

SELECT add em(1l, 2) AS answer;

- +
|answer |
- +
|3 \
- +

39.1.2. EA B A SQL A&

EERESEE (i1 EMP) SR, RNANERBPEEZEHNSH (WELEA $1
M $2) , RERPEZSHNEM, i, REE double_salary, BirERNEHEHESH
=

CREATE FUNCTION double salary(EMP) RETURNS int4
AS 'SELECT $l.salary * 2 AS salary;' LANGUAGE 'sql';

SELECT name, double salary(EMP) AS dream
FROM EMP
WHERE EMP.dept = 'toy';
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=== o +
|lname | dream |
=== o +
[Sam | 2400 |
=== o +

ERIEL $1.salary BER., EHANRBESEBENRBX—EBZH, BNURAENABERY
BHARHICE, FBENMBRERE: attribute(class) # class.attribute XIS X B E T UE

BER,

-- this is the same as:
SELECT EMP.name AS youngster FROM EMP WHERE EMP.age < 30

SELECT name (EMP) AS youngster
FROM EMP
WHERE age (EMP) < 30;

- +
| youngster |
- +
| Sam |
- +

AWM TR, BRHFARI2WML, HEAVBEFIRE 2 SSHI YR E T,
XHRHBICEREE, BRINEIERHNZE MM ARENLHRIH, X2—MREED
EMP S B BRER~ B -
CREATE FUNCTION new_emp() RETURNS EMP
AS 'SELECT \'None\'::text AS name,
1000 AS salary,
25 AS age,
\'none\'::text AS dept;'
LANGUAGE 'sqgl';

ARG, BNABTEEHMIEETEEE, EXEEEULMEMEATERRE.
EXXFHNRHOTBERERF, REEN—EEREIUT:

- ERPHERTIRIFESRE EXZEEEEE CREATE TABLE iB6) (ST .* EiFE)
hEEHRNIRFEZEHEE,

- R (R 1) FEBIVOXSRIANHITREEER, SNSBFNTHEIR:

WARN: : function declared to return type EMP does not

retrieve (EMP.*)

- ERIREISEHIBREET, HMNTERTENLA,
BMNBRBANZRIPREE—TEY, EABENLIERBES MR

SELECT name (new_emp () ) AS nobody;

- —RME, HANLAERREEERYREREENENY,
REMZBENTRERERS 1 (R) BEESRYHBASERBIRT.
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SELECT new_emp () .name AS nobody;
WARN:parser: syntax error at or near

SQL BEESPEOUGLSHNESTHUITER—EHEXNRE, XLEGHSE
(BN insert, update #1 delete) , tHTIAR select &ifj, BRE—FKHIVAZR—D
select, BREIRIFREELEFIEENAE,

CREATE FUNCTION clean EMP () RETURNS int4
AS 'DELETE FROM EMP WHERE EMP.salary <= 0;
SELECT 1 AS ignore this'

LANGUAGE 'sqgl';

b 4>

SELECT clean EMP();

+-—+
x|
+-—+
[1 ]
+-—+

39.2. RIZIES K
39.2.1. EARER FHREESHKE

ERER, Postgres EEAREBRMA—N "WER" , RETNENLBENHNAFP BEX R
MENXT Postgres gEXIEMTIRIEMN AR, hEtRi%, Postgres RAREHE FEMHEER
HiE, MERMRNAFBEX REKEA. LEAH HEE.

HAREBGTYUFUT = fAIHELZ—:

- f5E, EK
- B3I, B
- f&51A, &K

REXENRKERER 1.2 H 4 F (MERNHTEVSHFEMNIEESXE) |
Postgres RBRIFEEAEEBLHEEE, RNI/IVOMEXER, EFEAERGERRENLE
BEEARNAN (BLFT5iF) . fI5, long XBZEHE, RACERENSRZLRE 4 ZTW
AER—EYRLR 8 F,; Mint XEEXSH UNIXHRER 4 F1 (BEXSHDARK
ERE) . UNIXHLEE L intd XBR—NESELH AR :

/* 4-byte integer, passed by value */
typedef int int4;

A—HE, FAXNIERERETLIRESIAAEE. flgl, TEE— Postgres £&
BISEIRAB -

/* lé6-byte structure, passed by reference */
typedef struct {

char data[l6];
} charleo;

# Postgres EREPEANME X ELXR I IGEEBIERENNES. &5, AERKERD
WALMESIB A REER, AR KERHUAU—METF 4 FHNKEFRIR, MixER
EFENIEERERMLTERZRKEFRZEHRFS,

REZREZHNERKE (EEaREFRAZHNAN) . HATTTLAUXAEE X text 3E:

typedef struct {
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int4 length;
char datal[l];
} text;

B, XERRN data ZBARBUBAMEUENZERFRE——E CHLEFEXHENED, 28
ETRERE, MWD EEHHBENAFEHNBHEEFER, flm, MERIEE
text EHHhFME 40 9, JLMERUNTRBRE:

#include "postgres.h"
char buffer[40]; /* our source data */

text *destination = (text *) palloc (VARHDRSZ + 40);
destination->length = VARHDRSZ + 40;
memmove (destination->data, buffer, 40);

BABRMNESHTTEAXBNAB RSN, BININUUBR—EELREHIRE, 1%
funcs.c AAWMT:

#include <string.h>
#include "postgres.h"
int
add_one (int arg)
{
return(arg + 1);
}
text *
concat text (text *argl, text *arg2)
{
int32 new text size = VARSIZE (argl) + VARSIZE (arg2) -
VARHDRSZ;
text *new_text = (text *) palloc(new_text size);

memset ( (void *) new text, 0, new text size);
VARSIZE (new_text) = new_text size;
strncpy (VARDATA (new_text), VARDATA (argl), VARSIZE (
argl) -VARHDRSZ) ;
strncat (VARDATA (new_text), VARDATA (arg2), VARSIZE (
arg2) -VARHDRSZ) ;
return (new_text);
}
text *
copytext (text *t)
{

/%
* VARSIZE is the total size of the struct in bytes.
*/

text *new t = (text *) palloc(VARSIZE (t));

memset (new _t, 0, VARSIZE(t)):;
VARSIZE (new_t) = VARSIZE (t);
/%
* VARDATA is a pointer to the data region of the

struct.
*/
memcpy ( (void *) VARDATA (new t), /* destination */
(void *) VARDATA(t), /* source */
VARSIZE (t) -VARHDRS?Z) ; /* how many bytes
*/
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return (new_t);

}
£ OSF/1 E&MS@A:

CREATE FUNCTION add one (int4) RETURNS int4
AS 'PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

CREATE FUNCTION concat text (text, text) RETURNS text
AS 'PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

CREATE FUNCTION copytext (text) RETURNS text
AS 'PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

EEMRR L, ZOTELULGEU SIER (RRERLEE) .

39.2.2. EA¥E N RIBESHEY

EAXBERER CEMPENEERR, EAXENLOTREIEFR, W, BTEN
ARRNEGRE AR SE—HEKRREMMRARRNFR, ELL, Postgres RET—
TN CIHEEEXREFRINIENENO. 3 Postgres JIB—HLHIE, BNLHBSEA—
N TUPLE KB AREPREMENRNRE. RIZENBEE— T REKLEES

* SELECT name, c_overpaid(EMP, 1500) AS overpaid
FROM EMP
WHERE name = 'Bill' or name = 'Sam';

ELrEfEES, TAITTLUIE c_overpaid EXA:

#include "postgres.h"
#include "libpg-fe.h" /* for TUPLE */

bool
c_overpaid(TUPLE t,/* the current instance of EMP */
int4 limit)
{
bool isnull = false;
int4 salary;
salary = (int4) GetAttributeByName (t, "salary",

&isnull) ;
if (isnull)
return (false);
return (salary > limit);

}

GetAttributeByName 2 Postgres HIRZKE, REHFILFDHEN. EBE=15%
RLRMEE TUPLE RESH. FEBMENER, UR—TMHRIZBHRESATHIREI S,
GetAttributeByName SIEfMIXIFEUE, BURoILIEERREERE AHEAEREE, f)
W, MEIRE—D name EBBEM name, GetAttributeByName EREHN:

char *str;
str = (char *) GetAttributeByName (t, "name", &isnull)

THEHZEMELE Postgres Z13& c_overpaid K] :

* CREATE FUNCTION c overpaid(EMP, int4) RETURNS bool
AS 'PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

BRBINEE CREAMEMLASTEXMELY, EXLETEITER, AFRAFITIE,
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39.2.3. 8 5EIn

RERNEDRSREES KX —ERENES.

FER: AFRNX—EAARFERMNEFR. £=I1N Postgres ®E C REZRI, R
A3 C (BFEREEH malloc RFEERNER) ARIFNIER, SRMIFILUER C LINE
SRSHRBEHE Postgres, EXEERENE (AMEEoRENIME) , BAEMES (W
FORTRAN #] Pascal) AR EES CHEN "AANE" . bHEH, EtiESHERZE
RIESHMEREENTRAARE, B, ZMBREMNFERZESHRHAZR (RSN, HECH
HHOEARNLT:

+ Postgres B AZ#L (include) XN HELRETE PGROOT/include (LA 2) , R
HERE ccmfTHhES

-I$PGROOT/include

o BEROEEANFTERSRRBAIHOLAXHE (FE—THNEBRRELKE
include ) , BBEBERT, RUTEFERM—PEHSH

-I$SPGROOT/src/backend
-ISPGROOT/src/backend/include
-ISPGROOT/src/backend/port/<PORTNAME>
-ISPGROOT/src/backend/ob]

(Ed <PORTNAME> 2BEMEZFR, Hlu0 alpha 5 sparc) .

- NEAFE, {ER Postgres B%IFZ palloc 1 pfree, MAEMHEMA) C EFFZE malloc
free, palloc PEREAGFESESINESERN BTN, NMEFLERFLR.

- SRR memset 5 bzero BEMENFIHEET, ALMIE (MBFHHEITE BRE
EBNHFEE) SUEEREPRIGMIRE. BERRATEMENREZRER,
ERAPNOEFEE TEIRENYFERFY (SMEPHNZR)

- Postgres B RS A EFL B postgres.h hFEEE, FEUMALRESZHENFEE.,
12 postgres.h BRI AIRELE elog.h ] palloc.h,

- FRIFMEIROERCBEERENSETEE Postgres SR FBERHKIINES. X T
SHREFEREREHTRIE, LR A BIFMAIREA,
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WRTFTA, PostgresthBMEXR: HARR (AREEBESEN) MASEE (L) .
AFHEIZRERSFEOZBINRAITLATE complex.sglflcomplex.chB, AERRHR
BIfE funcs.sqld,

40.1. AP ENX 38
40.1.1. AP ENX E B FrEHIREY

AP EXRXERE IR BER AN LR,

RERHREZLBEAEFHEPNTRT (HAFPBANBHESHP)
URAERFHMEAER, MARBIEZ—PUSFRERNFHBIEARBA,
FIRENZEBHNE (RFEP) FR. BHREERZZEENREBERR,
HRE—MAZFHERNFHE, RREMNBEX—TRREHN complex XE, RE
%, BNSERFATEHNCENEREFEPRRELH:

typedef struct Complex {

double X;
double vi
} Complex;

FERTEW (xy) HFFRERIIBEFERT. IERBEEAHERS, AL RHELEN
I, A8, BILREEIEE:

- EEXIREISMED (FRFEH) FoRET,
HioE: RRBUANZETRES — T TEMRIENRTRENBARE!

Complex *
complex in(char *str)
{
double x, vy;
Complex *result;
if (sscanf(str, " ( %$1f , %1f )", &x, &y) !=

elog (WARN, "complex in: error in parsing
return NULL;
}
result = (Complex *)palloc(sizeof (Complex)):;
result->x = x;
result->y = y;
return (result);

}
) R OT A It S A

char *
complex out (Complex *complex)
{

char *result;

if (complex == NULL)
return (NULL) ;
result = (char *) palloc(60);
sprintf (result, " (%g,%9)", complex->x,

complex->y) ;
return (result) ;
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}

- RNSREULBMANBHREENE R, TN,
ERBEEHIREER XA P BB (HNER 5 —aitEN EEANSEESD) |
MSHIENE#M, YPRFAHE, XB2—MEREE.

BEBENcomplexz#8, BIFZEECIERE ZET5EI7E complex_in 1 complex_out X&E
BFREXHIRE:

CREATE FUNCTION complex in (opaque)
RETURNS complex
AS 'PGROOT/tutorial/obj/complex.so'
LANGUAGE 'c';

CREATE FUNCTION complex out (opaque)
RETURNS opaque
AS 'PGROOT/tutorial/obj/complex.so'
LANGUAGE 'c';

CREATE TYPE complex (
internallength = 16,
input = complex in,
output = complex out

) 7

WMETEPTITIER), PostgresR IS EARLBNEA, Lok,
Postgresth TR EXERNEE, HIREX—PNEEN,
Postgres= BRI iZ L BHANTF, BTFHELERA,
HAXRNEMERAPENERERE, RREIEMLETIEER . A8XBRARFTERHLE
EXEAEE, BARZELKNECITINIBRHAEF,

40.1.2. K35

B A BTSSR B R N TR - EIR, S8 XKIVNTF 8KB,

1024 ¥ ==8192 ¥, Lhrt, XRMWAEE/NTF 8192 F%5, EFPostgrestist
BRI H B RBOHX D 8KB BIBRFIN, LRRBEM T BEBUR FAZBEREN,

MERFE—NEARANEE, LLNMBATXERRRARFHEAVE, REFEFER
Postgresf AN R #EO,
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Ll

Postgres X¥#A—Jit. A—MITRER. BEFUUER, MUBARNSEEENE
BNEEFEH., NREIBENERMAZLEHEZAHMRERF, ESBRE—MEIR,
RUTBE R ENLRESA/ G REHHTRE R, THMRRERRBABMRER,
ZOB—MERNESHEMVRER, TRURTEN G EMK.
BEARNSZBR— NN EBINENRE, RAEMITLARIZREEIREER,

CREATE FUNCTION complex add(complex, complex)
RETURNS complex
AS 'SPWD/obj/complex.so'
LANGUAGE 'c';

CREATE OPERATOR + (
leftarg = complex,
rightarg = complex,
procedure = complex add,
commutator = +

);

BNEXERTTNACIZ TN, ECIZ—RAEN, AFEK  leftarg (A—it)
g rightarg (A—i) 2—Bl9], RERNGRARBHXEER, EMEEDNHEZAN

BIRIER,
SELECT (a + b) AS c FROM test complex;

Fmm +
lc

Fmm +
| (5.2,6.05)

Fmm +
| (133.42,144.95) |
Fmm +
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& SQL:

=4

Postgres HHIRESERBIREHIERECEERN, ERB R, BEURRSILE I

BIFBAE B ERE X o
aggregate EEdH sfuncl) |,

X—1REB sfunc1
"Sum" MEXERESH—NMIF

k. i*zﬂ”%ﬁﬁﬁl*]%f £ Postgres EPE’]l

CREATE AGGREGATE Complex_sum
sfuncl = complex add,
basetype = complex,
stypel = complex,
initcondl = '(0,0)"

);

SELECT complex sum(a)

fomm - +
|complex sum |
fomm - +
| (34,53.9) \
fomm - +
MEEMNR sfunc2, 1§

"Count" %ﬁ%%é?ﬁmﬂ’\]%

CREATE AGGREGATE my count (
sfunc2 = intdinc, -- add
basetype = int4,
stype2 = int4,
initcond2 = '0'

) ;

SELECT my count (*)

Fom +
|emp count |
T ——— +
|5 \
Fom +
"Average" (F191E)

mH—

LORBRECHNIRE (sfunc2) .

nt4pl RAITIXMNE,

(

FROM test complex;

one

as emp_ count from EMP;

R ERETEETONNRHENFEUEETIHHNRBNRSHF,
AEZRELOE, RENSRLERZETLEMBRLIETIHE. RIERNERZHN

# int4inc %2, AKX Postgres BJZ&

CREATE AGGREGATE my average
sfuncl = intdpl, -=
basetype = int4,
stypel = int4,
sfunc?2 = int4inc, -
stype2 = int4,
finalfunc = inté4div, --
initcondl '0',
initcond2 = '0'

SEEREBIRR intddiv R ESFBR AL,

(

sum

count

division

BERSRAYAE U EFRSHSEETLA DR EE (B create
ﬂﬂ%?ﬂéﬂ‘]i
MBS, EXHHE— I LA BB BT RS,

'sum" \EFHE, REREIRILANEMIEHNE

2y ?i’ IE\

EB’\JE’E—/PWE/PEEMEl’x])%’fﬂﬁ%?&ﬂ’]iﬁ@é&fr%ﬂ’]m .:. .
F, "Count" NEFHA,
STEIRIE, XBRIMEBARBH intdinc FIFR AR SERIXTT/E, %ﬁﬂ&ﬂ’ﬂm)\ﬂu—

int4pl
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SELECT my average (salary) as emp average FROM EMP;

fom +
|emp average |
fom +
| 1640 \
fom +
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FERXANRAEMILREE, EELRERARNSERIFSHPZL, Hh—YXES,
AR PostgresiiN R HIIRICEAY, TTLATE [Stonebraker et al, ACM, 1990] 3% Z,

BLHMBIEERAEN T EMBEEEEMN, SITEERFMIEMMtARS, &
Postgrest LARRZ ANt A 2809 U SLHL

FHAFEEMURSE (TXER "AUNRR" ) 5EHEIERNMARTEAE. ESBNES,
FEEHEMUNANE R, REIEENENETORGEAMKENT. BEFEFERX,
IHFEEIESERE. MBEMRAFFZHE, X—HNRZMNEESITE [Ong and Goh, 1990]
PAK [Stonebraker et al, ACM, 1990] © &1L,

43.1. (T AR EHH?

ZEBANRRNEATE, LIENEEETHKEA, URENBANBLETA,

MRS TERRTRMMMRZE, ERIERRNEL, —REAN, URKE
pg_rewrite BERNEEMN; XEMUASHEHFE-LEHRMEENEEN, ESERT
REZREAMMENER, FELt, SHBANELIRLHEEMTBAS O E0RA,
FUEERNEAR SRR EH T IRRA—PSQLIES,

BAFAREBN? ERSQLUEAN—FRERT, HPHWMIEDNSMEDEI 576,
WMRLUBARA 4 551 Postgres e, AAERERNFRFAEPRAEE, MoEIXLEE
B, pg_rewrite RHABRPHMUpERFUETEAMOENEFME, EMNOBELASEHE
HARE, EESNNERLERNESR.

FEEEANEE—L2N, ZNFRERNRSE ETFBER T —RRENIE.
RICHERBHEMUNR, FRERIIREFT— T, rangetable BEHKFMEERY, MR
ANRHAERAE—IFEREN P, BTEIMBISQLERTRE BAIZBEN RS,
AXASHEWIRIEEN. ZIFNEEEANEFSEEY,
mBEREZNHERPEERIXLHRZNE.

43.1.1. G E9AREER 5

AEFEAXPEAME SOL FRRE, FEREBIYHAEGEETONEN PRIFD R T HLE
7. EWMEAREDTE

HORW

XE—NETENE, KT 2 —f5< (SELECT. INSERT. UPDATE. DELETE)
PR T R,

SEEREERPFERANXRIIER, £ SELECTIEGH, EfIHZ FROM XBF/EHEHA LN
K&,

FMEERIWRRA— 1 RIAME, HRPAEEANEMIBIUBNEIRKRITE,
AEAMD, CERNZRRESMASZIMSIBN, ELEESR SQL BOPAHFHI
B, REGEXEE, XMERTEREIEMNNEEREEHZE,

AKX PHRGAEE RIZFPER .

HRXR
REEERPH—IPRS, ARIFRENERNEABINXER.

SELECT &M@ H R AL R XK, SELECTINTO X—455kI5 N5 CREATE TABLE, INSERT.
.. SELECT AL FHHE, XEABREMITE,
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£ INSERT, UPDATE #1 DELETE&Eth, ZERXEZMEEILERERNE (HME! ) .
BirdE

BRI RREXTHERNERALIER, I¥F  SELECT, XERXXMHETONZRERE
H., B FXEFR SELECT #1 FROM ZEHEEXR., (* ARENMXRZTEHEN
%®E, )

DELETE EWAFTEBRINER, AANENAFEELAER. LirLMHR2a=BRIIE
MA—MEFR, EXREEMVRGEZE, BEREIWIE. XAUREMS,
BirsIR =N,

7£ INSERT &b, BirfIRERNERBEFHNERXRZNHT. EREXRDPHRENTE
BB EEESEEREXR., Bl VALUES FaaEIAT, 3 INSERT ... SELECT B
SELECT AKX AR

£ UPDATE i, BirPIRBRESERIBITONT, X8, MASRSEI/ALEIBTH
ERBFFTRHRIAL R EERET), HEH S DELETE AREM LA MR, EHE
Hlth SET attribute = expression ZHEIFRIXR AR,
BRI RPN E—RBEE—1MEREAR, SUMREEE.
EOBEERFENXZBHNTE. — 2%, IEHREEAR. E=.
BIERSHAINERRH,

s
EHPEHR—ITRER, SERIIRRPERIXLBEEMLL,
ZEEXANERERT/RE, ARRBERE NN RELERITHITHENMERIE (INSERT,
UPDATE. DELETE 3 SELECT) , ©m 2 SOQL i5a#) WHERE ¥4,

Hith

EWMEEMERS, 20 ORDERBY ¥4, XEAREXZE. MURRENBANESEHRE
DR, EXSAVRFENEARREXRAK, GROUP BY 7 HIMANEEX i 22—
FIRIEL, AR,

43.2. fLEFIMN RSt
43.2.1. Postgres S E #Y5C I

£ Postgres &, MEESHNRALIM, Lhirt, UT@m<S:

CREATE VIEW myview AS SELECT * FROM mytab;

¥t
"

STEXRERSERNREX?:

CREATE TABLE myview (same attribute list as for mytab);
CREATE RULE " RETmyview" AS ON SELECT TO myview DO INSTEAD
SELECT * FROM mytab;

EAXIER CREATE VIEW TS EARIAHNER., XswR—LEER, HbhZz—2F, &
Postgres RZLERT, UENEERSENEEREHEHE., Blt, N&EAFEFEMs, Z0OM
Bxe%EKH., EMNRA—ARA-—-XR, XREEIREEN—R.

43.2.2. SELECT ¥ 0&an{o] T{E

ON SELECT MNSEREEA LEARE—FNA, BMELEHITS R INSERT, UPDATE
DELETE t8—#, EMNS5EMMUEEN ERE, RACIIEHMELR@EITR, mMASCIER
BIfRATARS, BEIEERA15E1918 SELECT MM,
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—NEA INSTEAD §Y SELECT #1fE, ZETAEXR

Ba1, JeEE—1afE, MABLAE
REGEME @A A, BEWIE ON SELECT MMRFEIAKRIE

&, BATIMNEBZE, Al
B9 E R

AXHRFZA DT L ENEENE, DURBII—ERKRERSINNE,

SR IME DN — N NESESEEIT AN INSERT, UPDATE #1 DELETE #21/ERMNMNKEES],
MNMRELBE—NMETALBEENE. EXTEREERKINENME., EANTIRA,
XHAEEE, AURIERTSEE—Y, B5HERFSUES ANRENRRRA,
AMBA—NREZESBEEXEITECHNENES.,

AT AERERG LRFNEIEESZA al_bundy, (RERASHEATLARZTEF, EEF
ELRKERIES PL/pgSQL, EAMNBE—TRLEIWDMEHEDB/NER min() RKE. A
Xt E:

CREATE FUNCTION min (integer, integer) RETURNS integer AS 'BEGIN
IF $1 < $2 THEN
RETURN $1;
END IF;
RETURN $2;
END;' LANGUAGE 'plpgsql';

FERIR DR RZEHR (descripitons) §1, BNFEERBMTELE:

CREATE TABLE shoe data (

shoename char (10), -- primary key

sh _avail integer, -— available # of pairs
slcolor char (10), -—- preferred shoelace color
slminlen float, -- miminum shoelace length
slmaxlen float, -- maximum shoelace length
slunit char (8) -- length unit

)7

CREATE TABLE

shoelace data

sl name char (10), -- primary key

sl avail integer, -— available # of pairs
sl color char (10), -—- shoelace color

sl len float, -- shoelace length

sl unit char (8) -- length unit

)7

CREATE TABLE unit (
char (8), --
float -=

un_name
un_fact

the primary key
factor to transform to cm
)i

HEBRMNASHAEZE, MEELXBIZREANEE. SR,
tt EE-—EAFEETNE, EXHARILAINBFEFI—R, FURNBEBX—R.

REMENEIRTWT:

CREATE VIEW shoe AS

SELECT sh.shoename,
sh.sh avail,
sh.slcolor,
sh.slminlen,
sh.slminlen * un.un_ fact AS slminlen cm,
sh.slmaxlen,
sh.slmaxlen * un.un fact AS slmaxlen cm,
sh.slunit

FROM shoe data sh, unit un
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WHERE sh.slunit = un.un name;

CREATE VIEW shoelace AS

SELECT s.sl name,
.sl avail,
.sl color,
.sl len,
.sl unit,

s.sl len * u.un fact AS sl len cm
FROM shoelace data s, unit u

WHERE s.sl unit = u.un name;

n n n n

CREATE VIEW shoe ready AS
SELECT rsh.shoename,
rsh.sh avail,
rsl.sl name,
rsl.sl avail,
min(rsh.sh avail, rsl.sl avail) AS total avail
FROM shoe rsh, shoelace rsl
WHERE rsl.sl color = rsh.slcolor
AND rsl.sl len cm >= rsh.slminlen cm
AND rsl.sl len cm <= rsh.slmaxlen cm;

Bl& shoelace 1B (XRENXEBHKEREN—MIF) B9 CREATE VIEW mELtIE—D
X% shoelace, HE pg rewrite BEIB—IR, HERBEHH rangetable P3IHTXER
shoelace, MM ANA—RKESMN, ZHNWEEMNEH (XFEIE SELECT MAPiTie,
E 9 SELECT MM BRIABEBMNEH) , HEEBRINSTEAD, &, MUERESET[EER
B—EE! XERMNOMUMEFTE—IEBEY.

MU ERSZ—REARN, SRUELIRGHLP SELECT IEGN—MEHEIA.

RTE pg_rewrite IRhEZIM. AT NEW 71 OLD M MFIMEEEIR (TEITENHK
NEENE, EMNEFRFRRERESEA *“NEW* F] *CURRENT*) , 5 SELECT #LNE
x,

WEH(INEF unit. shoe data Ml shoelace data, HAfF Al EEH—EDE—REA
SELECT:

al bundy=> INSERT INTO unit VALUES ('cm', 1.0);
al bundy=> INSERT INTO unit VALUES ('m', 100.0);
al bundy=> INSERT INTO unit VALUES ('inch', 2.54);

al bundy=>

al bundy=> INSERT INTO shoe data VALUES

al bundy-> ("shl', 2, 'black', 70.0, 90.0, 'cm');
al bundy=> INSERT INTO shoe data VALUES

al bundy-> ("sh2', 0, 'black', 30.0, 40.0, 'inch');
al bundy=> INSERT INTO shoe data VALUES

al bundy-> ("sh3', 4, 'brown', 50.0, 65.0, 'cm');
al bundy=> INSERT INTO shoe data VALUES

al bundy-> ('sh4', 3, 'brown', 40.0, 50.0, 'inch');
al bundy=>

al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sll', 5, 'black', 80.0, 'cm'");

al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sl2', 6, 'black', 100.0, 'cm');
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al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sl3', 0, 'black', 35.0 , 'inch'");

al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sl4', 8, 'black', 40.0 , 'inch'");

al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sl5', 4, 'brown', 1.0 'm');

al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sle', 0, 'brown', 0.9 'm');

al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sl7', 7, 'brown', 60 , 'cm');

al bundy=> INSERT INTO shoelace data VALUES

al bundy-> ('sl8', 1, 'brown', 40 , 'inch');

al bundy=>

al bundy=> SELECT * FROM shoelace;

sl name sl availl|sl color |[sl len|sl unit [sl len cm
—————————— i S St ettt L
sll \ S5|black \ 80 |cm \ 80
sl2 \ 6|black \ 100 |cm \ 100
s17 \ 7| brown \ 60| cm \ 60
sl3 \ Olblack \ 35]inch \ 88.9
sl4 \ 8|black \ 40| inch \ 101.6
s18 \ 1|brown \ 40| inch \ 101.6
sl5 | 4 |brown | 1|m | 100
sl6 | 0| brown | 0.9|m | 90
(8 rows)

X2 Al EXLME FEETIRE®EA) SELECT, ERIMEN SN E R BIER .,
'SELECT * FROM shoelace' HfEraf@Ra, SEMWT parsetree:

SELECT shoelace.sl name,
shoelace.sl color,
shoelace.sl unit,

shoelace shoelace;

shoelace.sl avail,
shoelace.sl len,

shoelace.sl len cm
FROM

RECEBERAMU RS, MNRLER rangetable, & pg rewrite PREBXEANM
BRI, ELLIE shoelace B rangetable Y (BIBRITALLREX—) , ESKETEN
T parsetree BJ#IN '_RETshoelace':

SELECT s.sl name, s.sl avail,
s.sl color, s.sl len, s.sl unit,
float8mul (s.sl len, u.un fact) AS sl len cm
FROM shoelace *OLD*, shoelace *NEW*,
shoelace data s, unit u
WHERE bpchareq(s.sl unit, u.un_name);

AR, BTSICHENRERME KSR T XNENREEEA,
EXXLREHEERERATRE. EENE—PSEEHT rangetable, BEH parsetree
mr:

SELECT shoelace.sl name,
shoelace.sl color,
shoelace.sl unit, shoelace.sl len cm
shoelace shoelace, shoelace *OLD*,
shoelace *NEW*, shoelace data s,
unit u;

shoelace.sl avail,
shoelace.sl len,

FROM

5 2 SN EEPRIRERMMENZ parsetree £, 153):

SELECT shoelace.sl name, shoelace.sl avail,
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shoelace.sl color, shoelace.sl len,
shoelace.sl unit, shoelace.sl len cm
FROM shoelace shoelace, shoelace *OLD¥*,
shoelace *NEW*, shoelace data s,
unit u
WHERE bpchareqg(s.sl unit, u.un name);

% 3 #IB parsetree DA S| A HAEIEELIER) rangetable IR (B shoelace BIE—IN)
NELE, BRAMNNME targetlist PRIHNFIEN . REBINEEE:
SELECT s.sl name, s.sl avail,
s.sl color, s.sl len,
s.sl unit, float8mul (s.sl len, u.un fact) AS sl len cm
FROM shoelace shoelace, shoelace *OLD~*,
shoelace *NEW*, shoelace data s,
unit u
WHERE bpchareg(s.sl unit, u.un name);

EERREAXAFPSBANESE SQLIES, EfF:

SELECT s.sl name, s.sl avail,
s.sl color, s.sl len,
s.sl unit, s.sl len * u.un fact AS sl len cm
FROM shoelace data s, unit u
WHERE s.sl unit = u.un name;

XRENANE—LAN, FLZ3FEDd, rangetable BT AT, FEANRFZHEKLES
N rangetable I, T—PME%E 2 5 (shoelace *OLD*) , X& shoelace &
—&MN, B X1 rangetable DU&BH# parsetree FHERIEE5IH, EUIHZRE,
HTHEAKRH rangetable MEBEAE pg rewrite HUEHEMN. BAXRESIH, ©EFX
rangetable XE., EEZEMNTH, FANERMERAMUBNREER., MHUISRE
LR parsetree T ES|HHNFS rangetable I, RIS /MILBFENtH, B5 Al
HiEBMA LES SELECT &1 (MARNMERERE) T24EE.

WMEBRNL Al @XHXE—NEE: mELTE (Blues Brothers) REMAER, BL—L
e, MEENAEHRENACHE, IIESF—E—HNE, EBI2RZT L,
IR EEEH,

Al BENE, BEEENPLEFEHENMRBHTENES, HEAXSMENSREKT
EFTF ., EMNH= (theach) MWEAM, FRAEEMMIIEIERE:

al bundy=> SELECT * FROM shoe ready WHERE total avail >= 2;

shoename |sh availl|sl name Isl avail|total avail
—————————— i R e il
shl \ 2|sll \ 5| 2
sh3 \ 4|sl7 \ 7| 4
(2 rows)

AlR—ERTR, FILMIAIERE sh1 BESHNEFSE (BH sI7 217N, MEERERE
THERHERAFEAFNE) .

X—REMESNHEE 20T parsetree:

SELECT shoe ready.shoename, shoe ready.sh avail,
shoe ready.sl name, shoe ready.sl avail,
shoe ready.total avail

FROM shoe ready shoe ready
WHERE int4ge (shoe ready.total avail, 2);

BENMARZBT shoe ready XZRBIHMN, EBEIT parsetree:
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SELECT rsh.shoename, rsh.sh avail,
rsl.sl name, rsl.sl avail,
min(rsh.sh avail, rsl.sl avail) AS total avail
FROM shoe ready shoe ready, shoe ready *OLD¥*,
shoe ready *NEW*, shoe rsh,
shoelace rsl
WHERE inté4ge (min(rsh.sh avail, rsl.sl avail), 2)
AND (bpchareq(rsl.sl color, rsh.slcolor)
AND float8ge(rsl.sl len cm, rsh.slminlen cm)
AND float8le(rsl.sl len cm, rsh.slmaxlen cm)

):

SFrE, IREFRBTHAND FARE AND ERFREFTR, S —NEXRXIN— A%
KR, EBEFERSUAEARGENARAERE, MEETEESHANENA.
FIAERRIEENBE—LESE, RFMNIRFEENEMBERT,
REBRELIEXR shoe BN, BAERT—1MMESIBETEMUE rangetable T, RN
ZHMNRERZ:

SELECT sh.shoename, sh.sh avail,
rsl.sl name, rsl.sl avail,
min(sh.sh avail, rsl.sl avail) AS total avail,
FROM shoe ready shoe ready, shoe ready *OLD¥*,
shoe ready *NEW*, shoe rsh,
shoelace rsl, shoe *OLD¥*,
shoe *NEW*, shoe data sh,
unit un
WHERE (int4ge(min(sh.sh avail, rsl.sl avail), 2)
AND (bpchareqg(rsl.sl color, sh.slcolor)
AND float8ge(rsl.sl len cm,
float8mul (sh.slminlen, un.un fact))
AND float8le(rsl.sl len cm,
float8mul (sh.slmaxlen, un.un_ fact))

)

AND bpchareq(sh.slunit, un.un _name);

RERINABREE+HAETH shoelace MU (X—REE—THERER—AN
parsetree k) , 15%I:

SELECT sh.shoename, sh.sh avail,
s.sl name, s.sl avail,
min(sh.sh avail, s.sl avail) AS total avail
FROM shoe ready shoe ready, shoe ready *OLD¥*,
shoe ready *NEW*, shoe rsh,
shoelace rsl, shoe *OLD¥*,
shoe *NEW*, shoe data sh,
unit un, shoelace *OLD*,
shoelace *NEW*, shoelace data s,
unit u
WHERE ( (int4ge (min(sh.sh _avail, s.sl avail), 2)
AND (bpchareqg(s.sl color, sh.slcolor)
AND float8ge(float8mul (s.sl len, u.un fact),
float8mul (sh.slminlen, un.un_
fact))
AND float8le(float8mul (s.sl len, u.un fact),
float8mul (sh.slmaxlen, un.un
fact))
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AND bpchareg(sh.slunit, un.un_ name)

)

AND bpchareq(s.sl unit, u.un _name);

ENBILEUENSANRRRLHHFNHESE SQLEM:

SELECT sh.shoename, sh.sh avail,
s.sl name, s.sl avail,
min(sh.sh avail, s.sl avail) AS total avail
FROM shoe data sh, shoelace data s, unit u, unit un
WHERE min(sh.sh avail, s.sl avail) >= 2
AND s.sl color = sh.slcolor
AND s.sl len * u.un_ fact >= sh.slminlen * un.un fact
AND s.sl len * u.un fact <= sh.slmaxlen * un.un fact
AND sh.sl unit = un.un name
AND s.sl unit = u.un name;

L 938 2L B IB— P XS EIEY SELECT EE /LT —1 parsetree, BREFENTFERXENE
HERT Al ABANRE,

i

M Z % B RIXS AR BN AR FLIEN G (FEMMUAT) .
XHASIERAKDR, BAELLIBHENTRER (FEHEAEAK,
EERXRFIRNEFELR) IE—FRX, BECIE—&X, AEFEIH CREATE RULE iE
MEMWZEERE—TINAB—MEE. MB—PIXNXMNEENFER, RER CREATE
VIEW, XffERERSEE, BAERITE— CREATEVIEW BY, EZPXREGARE
=, AE—MIELENE ZNMIEIERE,

43.2.3. 3 SELECT iEf) ch a4 E #1 0|

LEXTFHERNE R E R R parsetree HIATT . commandtype 0
resultrelation, BX F, MEMUWHAZTEXLFESR (informations) .

SELECT H parsetree S5EAME@IGHSM parsetree ZERELHER, BR, B1IH
commandtype &A@, MEBX—X resultrelation 254 EMNE ABIB rangetable I,
Ritzor, HEREN2ER., B, RIgERINR U M2, BEEEM a M b, AATEH
RRIE D HIRBAT

SELECT t2.b FROM tl, t2 WHERE tl.a = t2.a;

UPDATE tl SET b = t2.b WHERE tl.a = t2.a;

JLFER—HH,

- EEERTEEF 1 M2 IR,

- BRRPIRDEEE—INEE, ZTEEEE 2 NEERIFHIEMK b,

- FERZXASHBRBENMEETHEY a EE5HEE.

#RIE, XFD parsetree  HLFFERMUBIHRTIHE. ENBR2XXFENENEE, ST
UPDATE, {R{LZZSIE t1 hER&BIFIANA targetlist, FZRHY parsetree SIEfE:

UPDATE tl SET a = tl.a, b = t2.b WHERE tl.a = t2.a;

B, PTREXNER LETREFES TEEOTEHERNERE:
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SELECT tl.a, t2.b FROM tl, t2 WHERE tl.a = t2.a;

8% UPDATE $hEVNERE, HATRHAAXOEMMNEENEREHATHA. ERRE
B—MTERE, —PESELECT %%, 55— UPDATE spiX—E5, BERNITHRIVEH
EPLEYN, BRENANE (BIEEBATH) XZE— UPDATE, BHIEBRXNMERNEA
& 11, {838 666 TENB—TNIHRHITER? ARTHITHR— M HRERMGNER, o
BELAKR AR R =4 0 E 666 T2 BMEREENTT.

RATHRRXNEE, UPDATE 1 DELETE iEAIH targetlist EEFIMNIA—IR: HEiT
A ID (ctid) , R HHEHHRNBENRGE Y. CERIZTHRENRSURERIIVE.
BMEZE, A ctid AFRE— 1M UER, MoOlE—1MEaER1T. X/\A 1.5GB B
FPRRIEEHBB—1T. B ctid M targetlist J§, RERERETUENA:

SELECT tl.a, t2.b, tl.ctid FROM tl, t2 WHERE tl.a = t2.a;

WEXRES|IAN Postgres HNE—1MAT., B, BTASHEEEZ, XBRE ABORT
TRANSACTION ZFFARRBIERE, £ UPDATE th, HERITEWIEAED (£ ctid 2
J§) , T ctid FHS@ENNTT, ExAstdid cmax 1 xmax S B A Y a2 Ry
BIES D, TRIBITHRREENR, ESREXE, BEE (vacuum) REMUMEIEBIRE.

META—ZE, RMTUATE2ERNGNEAERNNAEETHS L.
BREXH,

43.2.4. Postgres b E B EE

EXERTANRFWTEREEXBESHRIA parsetree, AFE MR, A—TIEX
BB 8 SELECT &AL T —MYRIEEM parsetree (unit UARZIRERTHIX) .

43.2.4.1. 1#4&t

BANRAELINEFEET: MAB/EBERD parsetree [EIITE R PILR MK
., XERZEPXR. XREMENRTEISZYE, UREREHESHNERYE.
BERIETENASELERNE TRENESE, BRENANL, NE,
MUBLARERTETINRERRE., MUBRERNERES, XPNREMERGEELET.
PostgresSLIHIMN RABEBRIE, FILLAIE,
XFZzBEHNLBOREEMELETEXE,

43.2.4.2. &tk

BEARK—KREFE, Postgres HMURARINAZRIAN., NEFEAMN, H—REIT/EHN
BAZMERN, MEMESXEMEMN S HEREZR, FEAMNRREERE SELECT Z5MY
B EERNATEN (Fin, —MERTHELYEN UPDATE TETE)

AAPRETIEE, FRARGKEEHER, MATSRALLERRI T IFSHM,
MNRRSEMNNENERHERY, EFEERHEREE, TR, REAERMK.

27T 6.4, AL, RR—OS, EXZANRAMREMET —B, HROFBARHE

RHNXMEDNMANERER, ENE-LEMERFFIILE, BE—LRA Postgres EiFik

FRERAZFMEK.

- HFRABJVINUBEBETENRE, RERGPHRESREAILAREFEBDER,
BRIZENRIET—IREVNAEMEER, HERERGPUEBRIBIREE.
RTUMERERSRAANEHFEELSHNRAD, BEUEEXEERES].

« BEIAXHE union BIALE, IB—/\ZEK SELECT EEK union R 5, BNRZNER
— MEEHRBEZEN—E D, REREET,

« ARZEHMEZE X $H ORDER BY ¥4,
- AEZFMEE X PE DISTINCT,
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SEFNIEMIEE, MUBAMTARMZLBIBLEFRAT SOL EERFIMKELETE
B parsetree #i&, FEFRBXERBREKRSERX.

43.2.5. Sl EBIEIER
B EEHANANRSERSINE, S— EENEIER, TEXMNRMEEERFENR:

al bundy=> INSERT INTO shoe (shoename, sh avail, slcolor)

al bundy-> VALUES ('sh5', 0, 'black'");

INSERT 20128 1

al bundy=> SELECT shoename, sh avail, slcolor FROM shoe data;

shoename |sh availl|slcolor
__________ +________+__________
shl \ 2|black

sh3 | 4 | brown

sh2 \ Olblack

sh4 \ 3| brown

(4 rows)

HlBAZE, INSERT BUREIBL THAI— MWK ID, HHRFHRNELBEAT 117, BEEHERSE
B shoe_data P, EREHBEEBRUUALIN, MEXR shoe NEBEEXHMEMNFE
T EER, MXBIEEN,

HADETTLAMAIT—S DELETE, MREATRESRME, BESFHRINEEMR T — &7, M
R vacuum BITRBIBZXEEE AT KRN,

XFTAMREREET, INSERT #8 parsetree ;2 BEE ML= F 5| H shoe X &K, targetlist 2
BAaF2E. AWEEANTNAE, SREARMEANNIT, THIEAN. DELETE B2,

BRRXFER, HAIOTLAE XHNKAEKIAE SELECT EFHITA, X T—THHIER,

43.3. INSERT. UPDATE %1 DELETE _EHa931 0y
43.3.1. 5 E#HN X5

EX7E ON INSERT, UPDATE % DELETE MM SR —H AR NA BN ZTEARE, B,
©1189 CREATE RULE S RIFES:

- B LURAE,

- B BEZ M E,

« INSTEAD XHEF20iEH,

- A% Z NEW #0 OLD TJ LUK L%,
- ENETEREE,

£, ENAEMMEL@EFN, MELIRTRASRIBETN,
HATTREEFREE AN,

43.3.2. XS4 en4al T{E
BEATIER.:

CREATE RULE rule name AS ON event
TO object [WHERE rule qualification]
DO [INSTEAD] [action | (actions) | NOTHING];
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EEXD, "B 25ENXTE ON INSERT. UPDATE 5{ DELETE BRI,

UMBAMNERXZNGHSEBHBSTF CREATE RULE DA HNIXNSMEHR, MR
FEMSNAEHRAN, IFEHRAN, RUWRESCIE—DMEFTIE,
MIEIZE R RS, SETAEED (NOTHING X8BF) . — P RSB, AEKHE, &’
RERE—THENMN, IPMRUTUESEE, BalUEEEHE; el INSTEAD, i
AR E,
HAZRMNEHE? E2—FRE, ARRBEANHTRUEIE, [ERHIT,
XANRMERAESI B NEW #1/5, OLD (A% ER, ENEARLAREANRLELEHBNIXE, A2
HEFRE X,
EHit, ¥FIE—PEHENMN, EUT SRS S MBI,
« REEMHE, AZE INSTEAD:

o MUERRENTHT, HPMM T REERREIRME.
- REEMH, 858 INSTEAD:

« MUBHERRENTRT, EPmT REBERFR IR,
« BT HEME, A2 INSTEAD:

o MNEERMEAR, BT N KEFRRBITRINEE,
« BT EM, A INSTEAD:

« MUBHERFEMTHT, EPM T MU REFMFERBANISRYE,

- JRIARRART, ET MUK EEREHNES,

&E, NRMUAZ  INSTEAD, FIBRZLERNRBBFHIMAIIER, BFREHREHN
INSTEAD MNUEZMANT RBFEAR, Bit, ITFRE—153ENHN, REARSSBEH
TR AR

HANNEERPBRITRESBREANESRE, BEUERESEESANKNA,
NmFrEE S E D@, Fit, RUHEPORTMNAREEAENRSEE,
FERARANERXR, BN, XMBIIRMASEANER., BRIRENBEALRE 10 X
ER, MRES 10 RERZENEEHANENAE, MURRRSINALEIT S MHNEX
ZENER, FPIEES,

pg rewrite RABERPHMERNBAINIAZER, HFENITILASIA NEW §1 OLD HJ5E
EEN, FUEERRNIUHT &R, ET NEW 8518, HekERAE AN BRY
FXHEHRBNIR, NEKDT, AAZRNREAAERZSIA. FN, NEW #HS5 OLD & X48
B, E@E%s OLD B95|A, #SEBFRAIIER resultrelation BIBB rangetable IKIS| A,

43.3.2.1. =N B D

BAVBIRER shoelace data XZRD sl_avail ZINTH, ELL, HBNEILI—EHERM—F
MM, EHETE shoelace data 34T UPDATE B, SX&EARINE—LHEIR,

CREATE TABLE shoelace log (

sl name char (10), -- shoelace changed

sl avail integer, -- new available value
log who name, -- who did it

log when datetime -- when

);

CREATE RULE log shoelace AS ON UPDATE TO shoelace data
WHERE NEW.sl avail != OLD.sl avail

327



Postgres #N &%t

DO INSERT INTO shoelace log VALUES (
NEW.sl name,
NEW.sl avail,
getpgusername (),
'now'::text

) 7

—ANEBAMATZ2MA INSERT FI/EIE 'now' A text XB, WRFXFEM, MBATRE
CREATE RULE BY#i=2&El shoelace log PHIBHRER R datetime, FXERAEHWE—
BEE--MELRI., FTE—MEE datetime ELEEFHEMANNES, A BEHAEE
#B¥% 2 CREATE RULE 5AIHIETE, XHATEERINBERN ., XNEREBTEENMAES
—/ datetime('now'::text), ESEMNHRITR A HEKIE,

WE ALHITT :

al bundy=> UPDATE shoelace data SET sl avail = 6

al bundy-> WHERE sl name = 'sl7';

RERNEFAER:
al bundy=> SELECT * FROM shoelace log;
sl name sl avail|log who|log when
—————————— o -
sl7 \ 6|Al |[Tue Oct 20 16:14:45 1998 MET DST
(1 row)

RIERHEMNTMPNER, FERENBEUT, BiTRCIET parsetree (X—RERHERH
ZRIA parsetree PHERS, RAXNEHMANUMS, BRENEMBAMEME)

UPDATE shoelace data SET sl avail = 6
FROM shoelace data shoelace data
WHERE bpchareq(shoelace data.sl name, 'sl7');

LB 7E7E—2% ON UPDATE L0 'log_shoelace', BB TN EZ4RIXR

int4ne (NEW.sl avail, OLD.sl avail)
PAR— 1 EhfE:

INSERT INTO shoelace log SELECT
*NEW*.sl name, *NEW*.sl avail,
getpgusername (), datetime ('now'::text)
FROM shoelace data *NEW*, shoelace data *OLD*,
shoelace log shoelace log;

REMRIE pg_rules REMENEL . BEIILEET INSERT tf RHEX NEW #1 OLD #Y5| A
1B/, Hid INSERT 89 VALUES #&30, SCPRLE, INSERT ... VALUES #0 INSERT ... SELECT &
parsetree EEREXH]., ©1#%A rangetable. targetlist, TTREERBERERMSE, KR
HESRENZ parsetree BIEBFPEEAIHITIHE]: result. segscan. indexscan. join
HEM, WE parsetree D AEEX rangetable TEISIA (leftin) , EMET— result
47t (BD INSERT ... VALUES hRAK) . FEBIMUEAERE (truely) RiPEREoIREL
.,

ZHNE—FZWEMEIE INSTEAD #N, HUMURZLTUREIR parsetree: EX/E
FIMUENE, ARIFEIS parsetree, F£—Fh, RIGEMAH rangetable SHAMUEES
parsetree, 15%I:

INSERT INTO shoelace log SELECT
*NEW*.sl name, *NEW*.sl avai,
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getpgusername (), datetime ('now'::text)
FROM shoelace data shoelace data, shoelace data *NEWY*,
shoelace data *OLD*, shoelace log shoelace log;

82 SRAMNEMMEE, BIERERRFIN sl_avail REZHHITT:

INSERT INTO shoelace log SELECT
*NEW*.sl name, *NEW*.sl avai,
getpgusername (), datetime ('now'::text)
FROM shoelace data shoelace data, shoelace data *NEW*,
shoelace data *OLD*, shoelace log shoelace log
WHERE int4ne (*NEW*.sl avail, *OLD*.sl avail);

% 3 HIE[RIE parsetree NEMMHEER, IBEREH—DRHEINREIBLREIS parsetree &
iR 8917

INSERT INTO shoelace log SELECT
*NEW*.sl name, *NEW*.sl avai,
getpgusername (), datetime ('now'::text)
FROM shoelace data shoelace data, shoelace data *NEW*,
shoelace data *OLD*, shoelace log shoelace log
WHERE inté4ne (*NEW*.sl avail, *OLD*.sl avail)
AND bpchareq(shoelace data.sl name, 'sl7');

% 4 $8 NEW 3| BE# AR parsetree hf targetlist I, EALERXZPHENNTE
S| FREE:

INSERT INTO shoelace log SELECT
shoelace data.sl name, 6,
getpgusername (), datetime ('now'::text)
FROM shoelace data shoelace data, shoelace data *NEW*,
shoelace data *OLD*, shoelace log shoelace log
WHERE int4ne (6, *OLD*.sl avail)
AND bpchareq(shoelace data.sl name, 'sl7');

% 5 %48 OLD 3| BE#A resultrelation 5| f:

INSERT INTO shoelace log SELECT
shoelace data.sl name, 6,
getpgusername (), datetime ('now'::text)
FROM shoelace data shoelace data, shoelace data *NEWY*,
shoelace data *OLD*, shoelace log shoelace log
WHERE int4ne (6, shoelace data.sl avail)
AND bpchareqg(shoelace data.sl name, 'sl7');

EWMTRT .. WEEEHZE, AURRNHEZ—TEEWD parsetree M5k, EMNF
BFUTIED:

INSERT INTO shoelace log SELECT
shoelace data.sl name, 6,

getpgusername (), 'now'
FROM shoelace data
WHERE 6 != shoelace data.sl avail
AND shoelace data.sl name = 'sl7';

UPDATE shoelace data SET sl avail = 6
WHERE sl name = 'sl1l7';

ENSRZMAFAT, MXESZMUAEXTA, LiRE#H (subtitutions)
ARBINEVRMAREBRIE: MRRINEIEE TEIXE,
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UPDATE shoelace data SET sl color = 'green'
WHERE sl name = 'sl7';

MASBENHTAER, EAX—REA parsetree AEE sl_avail B4 targetlist T, NEW.
sl_avail &4 shoelace_data.sl_avail &#, FEMANF=ENTIIEEI:

INSERT INTO shoelace log SELECT
shoelace data.sl name, shoelace data.sl avail,

getpgusername (), 'now'
FROM shoelace data
WHERE shoelace data.sl avail != shoelace data.sl avail
AND shoelace data.sl name = 'sl7';

MZEMEAITARTRENE, BT INSERT ... SELECT 5 INSERT ... VALUES £ parsetree EE
AKX, MRFERBEERSIT, XPNFIEEEBERE T, Eit, MR Al RHEOTH
A\ .

<.

UPDATE shoelace data SET sl avail = 0
WHERE sl color = 'black';

PR ESEHMIT (sl1, sl2, sI3#sl4) , BsBAEHAELRRZ sl_avail=0, X—&%, R
parsetree BIFHAR, EUMUSF=ERRIN parsetree:

INSERT INTO shoelace log SELECT
shoelace data.sl name, O,

getpgusername (), 'now'
FROM shoelace data
WHERE 0 != shoelace data.sl avail
AND shoelace data.sl color = 'black';

XiR parsetree RASBAZFZINAED, XZTEIEH,

JR15 parsetree REHITEXEZE., Postgres H “traffic cop” (RBER) 2ERD
parsetree T ZEM— XTSI ERIBEE, FEZNEENE—IHNER, REHR
T UPDATE, BRAFTBITHEEMIRAT, iIcHEM  INSERT BMEAZMEETHZE 0 !=
shoelace_data.sl_avail 89177,

43.3.3. 5 E R HME

RTBHIEE AGBIEZR ABFEEME X R £ INSERT, UPDATE #1 DELETE Ao lL#iE, —
R NE R IR EERER ., BICEN TN

CREATE RULE shoe ins protect AS ON INSERT TO shoe
DO INSTEAD NOTHING;

CREATE RULE shoe upd protect AS ON UPDATE TO shoe
DO INSTEAD NOTHING;

CREATE RULE shoe del protect AS ON DELETE TO shoe
DO INSTEAD NOTHING;

WRIE Al 2ENMEXR shoe HITXEREPIELT—H, MURFEHRSNAXLR
W, BFXEMNEEHEMER INSTEAD, £RHNBITNIIREAT,; BOSABHRMAA
HAZM, AARANRFELERFEELRBEARNTITRMAIRT,

X—EBLoJRESIANENBREFRRIERK, AAKIEE LEXNHAEEELRE,
A GRS ZEAIREE[ZARTE, 7 libpg 4% PGRES_EMPTY_QUERY Z %%
FAEEAE, E psqlth, HABMASERE, X—RBROIJESKE,
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A—IPERENMMCE, 2EIR—EMN,
ERAMESRAERSLR FRTERBRENBFIN, EE shoelace MELHEIX—=, &
MEIZETZIHN

CREATE RULE shoelace ins AS ON INSERT TO shoelace
DO INSTEAD
INSERT INTO shoelace data VALUES (
NEW.sl name,
NEW.sl avail,
NEW.sl color,
NEW.sl len,
NEW.sl unit);

CREATE RULE shoelace upd AS ON UPDATE TO shoelace
DO INSTEAD
UPDATE shoelace data SET
sl name = NEW.sl name,
sl avail = NEW.sl avail,
sl color = NEW.sl color,
sl len = NEW.sl len,
sl unit = NEW.sl unit
WHERE sl name = OLD.sl name;

CREATE RULE shoelace del AS ON DELETE TO shoelace
DO INSTEAD
DELETE FROM shoelace data
WHERE sl name = OLD.sl name;

MAEF—MEFREEN ALNEE, BE—ORKNEEER. AL AKERITE, EIEA]
ABiLF TEHT shoelace B, TERMNEBUMINNER: — ML TTUEANEEE R PH
e, 3—TURA— MK, SlZea<uT:

CREATE TABLE shoelace arrive (
arr_name char (10),
arr_quant integer

);

CREATE TABLE shoelace ok (
ok name char (10),
ok quant integer

);

CREATE RULE shoelace ok ins AS ON INSERT TO shoelace ok
DO INSTEAD
UPDATE shoelace SET
sl avail = sl avail + NEW.ok quant
WHERE sl name = NEW.ok name;

WE ALTTDIAE T REET R4, BE

al bundy=> SELECT * FROM shoelace arrive;

arr name |arr gquant
__________ o
s13 \ 10
s16 \ 20
s18 \ 20
(3 rows)

58 EE LNARRE—BHNLE. RINMREEF—THREE,
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al bundy=> SELECT * FROM shoelace ORDER BY sl name;

sl name sl availl|sl color |[sl len|sl unit [sl len cm
—————————— i S St ettt L
sll \ 5|black \ 80| cm \ 80
sl2 \ 6lblack \ 100|cm \ 100
sl7 \ 6 |brown \ 60| cm \ 60
s13 \ Olblack \ 35]inch \ 88.9
sl4 \ 8|lblack \ 40| inch \ 101.6
s18 \ 1|brown \ 40| inch \ 101.6
sl5 | 4 |brown | 1|m | 100
sl6 \ 0|brown \ 0.9|m \ 90
(8 rows)

BEIERH BT NE:

al bundy=> INSERT INTO shoelace ok SELECT * FROM shoelace arrive;
REHREER:

al bundy=> SELECT * FROM shoelace ORDER BY sl name;

sl name sl avail|sl color |[sl len|sl unit [sl len cm
—————————— e i e e T e e e
sll | 5|black | 80| cm | 80
sl2 | 6|black | 100|cm | 100
s17 | 6 |brown | 60| cm | 60
sl4 | 8lblack | 40]inch | 101.6
s13 | 10|black | 35]inch | 88.9
sl8 \ 21 |brown \ 40| inch \ 101.6
sl5 \ 4 |brown \ 1lm \ 100
sl6 | 20 |brown | 0.9m | 90
(8 rows)

al bundy=> SELECT * FROM shoelace log;

sl name Isl avail|log who|log when

—————————— e ans S ettt
s1l7 \ 6|Al |Tue Oct 20 19:14:45 1998 MET DST
s13 \ 10|Al |Tue Oct 20 19:25:16 1998 MET DST
sl6 \ 20|Al1 |Tue Oct 20 19:25:16 1998 MET DST
s18 \ 21Al1 |Tue Oct 20 19:25:16 1998 MET DST
(4 rows)

M—%% INSERT ... SELECT BiXELR, dEEZHREIKN—RIE, YENERERERX
PHRE— (BRARRE—MIF -) . BE2ET=SNEE:

INSERT INTO shoelace ok SELECT
shoelace arrive.arr name, shoelace arrive.arr quant
FROM shoelace arrive shoelace arrive, shoelace ok shoelace ok;

MEMNBE—EMN 'shoelace_ok_ins', ESBIX—HIHFEIEAMN :

UPDATE shoelace SET
sl avail = int4dpl (shoelace.sl avail, shoelace arrive.arr
quant)
FROM shoelace arrive shoelace arrive, shoelace ok shoelace ok,
shoelace ok *OLD*, shoelace ok *NEW*,
shoelace shoelace
WHERE bpchareqg(shoelace.sl name, showlace arrive.arr name);

BNSEFEI shoelace ok BIREIE INSERT, RNMNEEFNERNSHBRREANRS, K
EMAEMA 'shoelace_upd' F74:
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UPDATE shoelace data SET

sl name = shoelace.sl name,

sl avail = int4dpl(shoelace.sl avail, shoelace arrive.arr
quant),

sl color = shoelace.sl color,

sl len = shoelace.sl len,

sl unit = shoelace.sl unit

FROM shoelace arrive shoelace arrive, shoelace ok shoelace ok,
shoelace ok *OLD*, shoelace ok *NEW*,
shoelace shoelace, shoelace *OLD*,
shoelace *NEW*, shoelace data showlace data
WHERE bpchareg(shoelace.sl name, showlace arrive.arr name)
AND bpchareqg(shoelace data.sl name, shoelace.sl name);

XE#RE—%  INSTEAD M, FHLAEI—1MEARNSEER. T8, X7MEANAER
B  shoelace, BMNURAEXNMERPHATH, HIteS%KEEE ENARN '
RETshoelace', FEB3!:

UPDATE shoelace data SET

sl name = s.sl name,

sl avail = int4dpl(s.sl avail, shoelace arrive.arr quant),
sl color = s.sl color,

sl len = s.sl len,

sl unit = s.sl unit

FROM shoelace arrive shoelace arrive, shoelace ok shoelace ok,
shoelace ok *OLD*, shoelace ok *NEW*,
shoelace shoelace, shoelace *OLD*,
shoelace *NEW*, shoelace data showlace data,
shoelace *OLD*, shoelace *NEW¥*,
shoelace data s, unit u

WHERE bpchareg(s.sl name, showlace arrive.arr name)
AND bpchareq(shoelace data.sl name, s.sl name);

XE-KEMANENE, TRERSRERES, RINEATEIRES, X—RNAKZHAN
'log_shoelace', XF=47 SRR :

INSERT INTO shoelace log SELECT
s.sl name,
int4pl(s.sl _avail, shoelace arrive.arr quant),
getpgusername (),
datetime ('now'::text)
FROM shoelace arrive shoelace arrive, shoelace ok shoelace ok,
shoelace ok *OLD*, shoelace ok *NEW*,
shoelace shoelace, shoelace *OLD*,
shoelace *NEW*, shoelace data showlace data,
shoelace *OLD*, shoelace *NEW%*,
shoelace data s, unit u,
shoelace data *OLD*, shoelace data *NEW*
shoelace log shoelace log
WHERE bpchareqg(s.sl name, showlace arrive.arr name)
AND bpchareq(shoelace data.sl name, s.sl name);
AND intdne (int4pl(s.sl avail, shoelace arrive.arr quant), s.sl
avail);

IRXE, MNRKESLREESHNOA, ROERBIBHR.,
TREMNKZEIRERENRK, ENFETLAT SQLIEG:

INSERT INTO shoelace log SELECT
s.sl name,
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s.sl avail + shoelace arrive.arr guant,
getpgusername (),
'now'
FROM shoelace arrive shoelace arrive, shoelace data shoelace
data,
shoelace data s
WHERE s.sl name = shoelace arrive.arr name
AND shoelace data.sl name = s.sl name
AND s.sl avail + shoelace arrive.arr quant != s.sl avail;

UPDATE shoelace data SET
sl avail = shoelace data.sl avail + shoelace arrive.arr
quant
FROM shoelace arrive shoelace arrive, shoelace data shoelace
data,
shoelace data s
WHERE s.sl name = shoelace arrive.sl name
AND shoelace data.sl name = s.sl name;

ZRE: RE—MXRNBBEFEBAZS—TXRD,
EMEANRLE AN E=XROVER,

BHREEANEN P XRNERIMIEEENXRPICRIZER,
REETIRBRUENRIES,

XEHNHEREN/NET, MBXRNMERAMSKI, shoelace data XRTETEEZERT

B TR, MERLEZTETUBEE—IR, MEBASLEX—R, HLERURSER
INSERT HH B9tiTiH IS 2

Nested Loop
-> Merge Join
-> Seqg Scan
-> Sort
-> Seqg Scan on s
-> Seqg Scan
-> Sort
-> Seq Scan on shoelace_arrive
-> Seqg Scan on shoelace data

mE BT HIMSEERRNSSE:

Merge Join
-> Seqg Scan
-> Sort
-> Seqg Scan on s
-> Seg Scan
-> Sort
-> Seq Scan on shoelace arrive

EEREREASXRAPFTEHEBNT, B, MURASHTX shoelace data KRH
—REEADENFIMIAME, MAE UPDATE o, EHENARAMESBELE—IR, AT, #
XIS ET Rk, ELR—TAZERENTIIE.

RIgRER—T Postgres MURAERHEE N, E—UERHNESALBEES, M AUKEARAS
BRIRANRE, AMUER, AREB--BEEERARET, T2, Al AESITTHE—L7TLE
AEERER, X—XMITHT 1000 WHRLAE (magenta) E%, MERTE—MESE
BHERES. MtERIBEBI—L, X AMeE (pink) NETHET THIREEES:

al bundy=> INSERT INTO shoelace VALUES
al bundy-> ('sl9', 0, 'pink', 35.0, 'inch', 0.0);
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al bundy=> INSERT INTO shoelace VALUES
al bundy-> ('sl10', 1000, 'magenta', 40.0, 'inch', 0.0);

HFXMELELRE, RNUIAR I HIBLER R ESEAEFOEFI,
HMNTUFREBA—FERNEFORTE, BOIUAKEY—ME, XTHEZ:

CREATE VIEW shoelace obsolete AS
SELECT * FROM shoelace WHERE NOT EXISTS
(SELECT shoename FROM shoe WHERE slcolor = sl color);

EHALE:

al bundy=> SELECT * FROM shoelace obsolete;

sl name sl availlsl color |[sl len|sl unit |sl len cm
—————————— e e LA
s19 \ 0lpink \ 35|inch \ 88.9
s110 \ 1000 |magenta \ 40| inch \ 101.6

AB 1000 M@ABER, HNEEE ALTTHRAEEENTHE, FEBEF—NEIRAT. H
BNRERMNEME, ATLH Postgres BIM—REE, HNAEENER, MEHIE—TA

&l :

CREATE VIEW shoelace candelete AS
SELECT * FROM shoelace obsolete WHERE sl avail = 0;

RIEXHERIT:

DELETE FROM shoelace WHERE EXISTS
(SELECT * FROM shoelace candelete
WHERE sl name = shoelace.sl name);

Voila:

al bundy=> SELECT * FROM shoelace;

sl name sl availl|sl color |[sl len|sl unit |sl len cm
—————————— B e e et st PP P e P
sll | 5|black | 80| cm | 80
sl2 | 6|black | 100 | cm | 100
sl7 | 6|brown | 60| cm \ 60
sl4 \ 8|black \ 40| inch \ 101.6
sl3 | 10|lblack | 35|inch | 88.9
sl8 | 21 |brown | 40| inch | 101.6
s110 | 1000 | magenta | 40| inch | 101.6
sl5 | 4 | brown | 1|m | 100
sl6 | 20 |brown | 0.9]m | 90
(9 rows)

ERT—TE LS DELETE, HFEBMFHLHERTNMRE/EENAE, Eh—1 0
BESXHE— 1 Ea3MENFEARYE, HEERETIHESINNET,
RENSWESERBN, NEIENRDRHIRATIE KRR,

HEEINLHRD, MERERONERSTEXIHNMIE, BNECHIETE,
BIRIEARD.

LE=R

AEX—ENERED, EXLKMT—1 bug, RIEREI bug 25, X—IEARE
IfE, BRILEARIRT,
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43.4. #FR

BT Postgres MU RKSESEN, EtosEhnRAEEIDPHREANEMRSIME, £
BEFMNE, XEZETgaENENSIAIE,

EEMWRERRNAFEE. XE (RIUHE)
HFEESBMMNAEEXNESHNFREE. Postgres MMRFKZR T RIAH RIS
RAENTAH, BTHNmMERNXER,

SESESHEARBEE LFEXTZANNXRAEENNEHTRE, XEKE,
APARFEMHEEEDRHRZNR/MERGREIRER,

fimn, ETAPE—hBEIESEIER, Hh—H8oRRAAN, Z—8aNAAZWBER.
ZAP Tl LARHEIE :

CREATE TABLE phone data (person text, phone text, private bool);
CREATE VIEW phone number AS

SELECT person, phone FROM phone data WHERE NOT private;
GRANT SELECT ON phone number TO secretary;

RTZAPAAN (URBIEEEBRBAF) 24, #&BATLUAE phone_data %k. BHETF
GRANT B727E, WP TILAX phone_number MEHIT SELECT, MU RFKSITIS phone_
number B SELECT E5 Xt phone_data 8 SELECT, FiiNREE private AEREIIRAISE
., BFZAFRZ phone_number BHFFEE, X phone_data BIEHASRBIZAFHIN
[RETIRE, FETAKRATENRE. X phone_number ABEIF R EMEHIT, EILER
WPEZINEBEANEFERE.

RRZEFAMVEEN., A, BERMBRE—REILAFRIESHBIA,
EMBRTUBEL—MIE, FEZRERFARNIE, X,
FAABTLUEIRBNNEEE phone_number &g, MBHATNIREE—TE
&1l phone_data HIIE (HLOLIEIE, EEASEER, BASRNDHSERR
WENDTIEES) . ME, —ERAFPRAMBARTHE phone_number A, AFHTI
REVOKE #HB AR, AME—R, MHBAENEAHRES ALK,

BEATESAAXHEEZEANNRER—ILERE, BLRFLEHARZ.
MBERXETE, WMBHIIUEI—N5 phone_number EEHREZNINE, SXILHES
FlHE, BE—K, XEHMEWPECHEIE, MEFTLUEHENREFEMA, GRANT
HEBXARME "HETMR" . WREMREENAMT LENE,

BBAZEMERXMNEE, A/BER REVOKE 7,

XA FIXS EFAN EEF R £ L—TERAIG, Al HAEEPALRNEE L

shoelace #1E _L#9 SELECT. INSERT. UPDATE #1 DELETE & E#% ¥ al, 183 shoelace_log
ST SELECT R, B HFICRAMNUMENSWEINNIGT, AltBREEEIBFRER. BMEA
BENIEIER, LARBRAFIMEREFICR.

411|:+ i3

He

=

S IRERRIRG A P ol LA RIBRALNY . i E
REXIE

GRANT ALL BRTS83 RULE MR,
K. BIEMNEELR X, ;mm—arﬁ

7|]

43.5. N 5tk 25

rE R AMA R TMENEE, BEHEBOTLA Postgres MIMARSLI, BRIAREAANTH
HRER—EMENAR,

TRETAE —SRH RN . HEINEREHMES —KERPH, £TEESK
NOTHING, B HSEESFBMEFME, IAAREFER. NMRFEVEENERILE,
HAEELTREERERES, BRMOAERMAR.,
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B—FmE, EMELE INSERT Mtk flA=s o] AMBISHMUERNES: EEFERE5)
&, FHiNEIEMERSHIEAN, {BFF UPDATE 5§ DELETE FEMERER T, AAMEXZR S
REFARNELHIE, MASEMKEASEIRR, X REMN A EERRIEE,

NTFREHMELIMNERS, B—PEFIRRTHERENERSTN,
ME[RSNENRZMANTRE—IR, MANSELSEFTREERIINIBR, FLt,
MR-FBOSFMRET, BAKE—FRIIENNMVNEES AL RER,
RAMESROAAT—TER—R, FREFITHERE,

flgn: BRINE:

CREATE TABLE computer (
hostname text -- indexed
manufacturer text -- indexed

);

CREATE TABLE software (
software text, -- indexed
hostname text -- indexed

);

B INEREEHT1T, HE hostname LHRS|IZHEE—ZKS|, hostname FIEZHENHTE
HE., MNIsEAt kSN SLINXHE—NAE: M software RSB 7THEBIKRENSIT. BF
M computer $iRHNE—THIARMARS, ETMUE—MNESHEFEFNHLIPERIE
q:

DELETE FROM software WHERE hostname = $1;
HiEF SHEN hostname, MAUNESSHK:

CREATE RULE computer del AS ON DELETE TO computer
DO DELETE FROM software WHERE hostname = OLD.hostname;

MERMNKERRREOMR, T TEXFPER:

DELETE FROM computer WHERE hostname = 'mypc.local.net';

computer RI/WEERSIEH (RKR) , EMARAENEIRSE—RRSIH (AHR
) . MUFEERFIEEUZ

DELETE FROM software WHERE computer.hostname
AND software.hostname

'mypc.local.net'’
computer.hostname;

HTFELEILTHENRS, MARBEIZ—itkl:

Nestloop
-> Index Scan using comp_ hostidx on computer
-> Index Scan using soft hostidx on software

Flt, k[ LIMAMANEZMZ BHREEZERASAK, ET—TMIREES,
HATBEELEF 2000 & hostname LA 'old' FLE9HHEN, BRAPEGITUAKEXHES, H
h—HE:

DELETE FROM computer WHERE hostname >= 'old'
AND hostname < 'ole'

MUERBR G Z

Hash Join
-> Seqg Scan on software
-> Hash
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-> Index Scan using comp hostidx on computer
SR EER:
DELETE FROM computer WHERE hostname ~ '%“old';
HRATHHRI 8

Nestloop
-> Index Scan using comp_hostidx on computer
-> Index Scan using soft hostidx on software

X, HENEEHEREANET AND HEHE—RE, MARHEERIRE, 3 computer t
hostname BIREIEHEBTTLART software EHIZES|HEHE, MEZETEHENRXRRA
BEAEEMD, MARSYEEMRE 2000 BIBHENIHNE—EZER—X, XBKEX
computer fi—RR5|13H#, FXI software f 2000 R FE5|H3H., NN HREZEERSI
HERTRIXEE, A8, EIRFPEXMERT, MUREHAESR, FEURTF software
FHREKRN, BMEFREATERNRSIRRRBSENERE, B1D SPI EEE8H1T 2000 £
EWNAEFEE—LLaTE,

HNEENEE—TEHRE:
DELETE FROM computer WHERE manufacurer = 'bim';

B, XWOJgESRMN computer FHIREST. AtASNSEITHEMEARESEE
i\, BRI EEER MRS AE LNHRERK, RASERT computer LB —
ME&35|:

Nestloop
-> Index Scan using comp manufidx on computer
-> Index Scan using soft hostidx on software

EXREMNNES:

DELETE FROM software WHERE computer.manufacurer = 'bim'
AND software.hostname = computer.hostname;

ELREEI—HMERT, ANRRFENGIEIHASHOE5ZEIZMHTHEX.

B—fIERE UPDATE b 2EHITHERRTENEUREREL, £ Postgres 6.4 kR
d, MUBHENEMRBHEZAT (ERRSE 6.5 ke, bIFER--HUSHF) . B,
BaitlE# shoelace_log flFDAEMU K E—FXE2EAMNEHE, XESH—EFIIN
EHLDEWINT, BMERXSTINEMERARTTERL,
BAEREENENREONBERIIE,., EX—INEENERE,

B AMNET A BIOX— M, EXTHBERT, MASNEAIRE X NARKK,
EAN"ENEREE M ER R ERNHIT X —ELRBECHINEZ D,

R BNEXIAFETRIEE, RUEHE—THMRE, &S ERRBRE,
MMURASBEBIEE BRIIRMNEX—R,

HERBMREE R IEIBIETIMNIES, L, TIeHARERE,

MU R SETREA S O A HITEPHE,

RAESNNBESH T MERABRAHRENEER (MRTEIDNER) B,
MUNA PR ThARS, MUR—EXE, RI/IVOHEERKET]REISEME XBIRIR,
BRAXTFE, ENECETsTF—EARE,
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F BRI AR R RN ENIEE, RMARIIRIER, A,
HANNERREE— T LB RERENF EEX—PZRERS| (fl90 B-tree, R-tree HIGHIAIE
3K .

EXEE 38.1, B¥HOBRTRIMNVDAELNER, LMESZIF Postgres HHIERS|F
FERAFEXNERMN/FAFPEXIRER (B pg am, pg_amop, pg_amproc
#l pg opclass) , BRNZ, RE—FKEENDIUTURMXHE, BRINEES—E
RALFRAIERINAMEBIX LB R: A B-tree iFIAAEEN —NBRIERFSE, LAMERYE
XHEF P HEF 2.

pg_am EAGPTHFEXNHRITERE LG, HHRITENSFFRET Postgres o,
BE EMHRTENEXERHEE, HELE

* 44.1. &5lER

B iR

amname Wi ERNEIR

amowner BE7TE pg_user IELHIFIRR id

amkind HRIREA, ERBASMU/FHEN O

amstrategies ZIHRAENREHE (LTX)

amsupport ZiHEEENZFARESE (WTX)

amgettuple aminsert ... WiaAEEOGRZNERMAR, fln, FTH. X
Hih 18 7575 LA P 3R ERSE B regproc id Fiit
MAEXE,

pg_am FIZEHINNR ID WAETFSEHMEPHINE, RAFTEZEXDERMILZA; (RERF
KIOPRAZREY REIARFTEEFIHIR ID:

SELECT oid FROM pg am WHERE amname = 'btree';

to———t
loid |
to———t
[403 |
to———t

amstrategies BUNFERA TINEMBLERENLR, 40, B-tree IHEMEM T ™
BEMNEIREIRE. BT Postgres AR ESXIRIERF, Postgres RBENERIEFRFATR
(fign ">" 2 "<") MABCERM—RER, EXLE, RERRGERAREMETER. 5
W, R-tree RE—MEFEIXR, MERBRESEHIARKETREREENRMABMUIE.
Postgres HREXRM—HIAN, REZNREGPNREMG. EFRER, AEHNEEFED
FNERS|, XESE Postgres FEME, Hlw, "<=" M ">" BEFHSI— B-tree,
Postgres & FAREERFARFEFEFSEMNTATHERSINANZBHNXEXR,

EX—AMBREEE L T AINCHSEE, BRITEME B-tree KEEMAITE, BARERM
—DNHINRIERENTETHRE., T pg amEH, amstrategies BHER XA ETEXH
REEHE ., XY B-tree Rift, XPMER 5, XEREXYMTF

X 44.2. B-tree FI§

B £35S
INF 1
INFEF 2
T 3
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BRIE %3S
XFETF 4
XF 5

XNBER: REEES ERKRYMEEERNE pg amop XED (ATX) . HiEA
ERBOMERXLRIRS (FEHIELXREMA) KEBWNELS B-tree. HEIEFRUSE
%, MEXRARBEOGFNIENAT, IAFEM: 3 int2, int4, oid, AR B-
tree TJRARMENSNHMEIERE, HUAFE—HXENEE, G, XERBREERRRE
PUERSFBNEEARS, BEHaEELREREMIFAREAREIIE, flin, B-tree ih
D7 EMABEB LR N E, HHMEP—IRATF. EFFE2NTFE—1. £, R-tree
HAFEBRREEBTEEFNRE. HEMK/N, XEREHANN SQL FHPHAFE
#; eNRBRAEREMERNEEEIE,

ATHERE Postgres HIAAEZE—BMERSHNZIFGRE, pg am BE—TEAR
amsupport NEY. ZEMHIER—MARAEMERANZIFARELNE. X B-tree ki, X4
HR—-BEIHPEHBREF—NNTF. STERRFEINDEMERR -1, 0 3 +1 6941

=

FERgH, ZBIRETILURE— 1A (<0) . 0 Ei—PIEFEH (>0) .

pg_am $H amstrategies MRAZMCHAAEENXHRELHE . NF. NFEFENTD
RHAARHIE pg am b, EBU, amsupport REZIHE A EFENSIFAREE., IR
HBIRRGITERILE .,

T—PMEMNXOHPZER pg_opclass, EPMENFERRATE—NTERE— oid HXEX,
£ pg_amop &, 1 B-tree BRIEFEIME LNXHE 1 BE 5 S—HERE, —LUEGHER
ERFZE R int2_ops, int4_ops, § oid_ops, MREELFTERERIERFELE (H18 complex
absiops) F— LB E pPg_opclass, X—5LHIH oid 2EAMEDHIIMNE,

INSERT INTO pg opclass (opcname) VALUES ('complex abs ops');

SELECT oid, opcname
FROM pg opclass
WHERE opcname = 'complex abs ops';

loid | opcname \
e fom - +
[17314 | int4 abs ops |
fo———— fom e +

AR, 1RB pg_opclass LAIEY oid EARE! EARTEH LI 17314 24k, {REBM = IR
FRNESR.

MEBRMNE T —MARAEMN—MRERFE, BITETE—HIRER,;
EXBEFNSRECEAFMIIEITIEE, XTF Btree £ complex_abs_ops BIEFZE, #
MNBEENRERE:

absolute value less-than

absolute value less-than-or-equal
absolute value equal

absolute value greater-than-or-equal
absolute value greater-than

BRIRSLIET E X B E BB FMEE S PGROOT /sre/tutorial /complex.c
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KRBP—FAEERGXE: GER, ERTHRAISDENRBRESRER.
HMAOMRERFIEERM, BESH complex.c 3 complex.sql, )

#define Mag(c) ((c)->x*(c)->x + (c)->y*(c)->V)

bool

complex abs eq(Complex *a, Complex *b)

{
double amag = Mag(a), bmag = Mag(b);
return (amag==bmag) ;

}
THENLREENSBERERE.

B, FRXBEREA intd BXNF. NFETF. EF. XAFETHUNKRFREFN., AKX
LIBEREEIL < <=, =, >= # > HBHRA intd EEXIZ, HA, FORERFTH
AR, ATHIFE Postgres FRXUEIIREFMARIBIRESR, SNGILAS BRER
AE, XE—NEm: ROJLAE Postgres EHIRMERF, BYIZIRIER SR AIX LS
HXBENRAT, BHEWR, WRIRELA (int4, intd) EXT <, BMAEBEX—X.
Postgres FEREMBREFRNAREX—H, FFUAE/ID, ATEBEXNEM, BRIXLIRE
FEAFRENEE, MRIRFHET, HRAEERSHBPENR OISR,

B NERERMAREFREERLEMA/RE, HRFAMBX—2XL, (53—AMH,
SHRIRENRS RO ERRENER - ERFDRE—NEFSEH, )
XHEPHRE—MIRRRIIEIE pg am 28 amsupport BHRZEIN"SXHFHIRE", A
MEsRIE. MELERIEE,

CREATE FUNCTION complex abs eqg(complex, complex)
RETURNS bool
AS 'PGROOT/tutorial/obj/complex.so'
LANGUAGE 'c';

NEEXERTNIRER. WaFdR, BIEFREMTRRD intd BEHNRERT LM
W—., ATEEFTHIHNRERERSTEH SR, BINTJLAE pg operator Eff—XE
1

/%
* this query uses the regular expression operator (~)
* to find three-character operator names that end in
* the character &

*/
SELECT *

FROM pg operator

WHERE oprname ~ '~..&$'::text;

DEEBREENEFREEERATREZNEE, XENEENFTELRE (A LEEXH CEH
) URRHIFEREFEREY. MESERERTEMBNAL-—ER, NF.
ETMARTBREREMLRRE, DIURAIXLRL,

BRI EELEERZREFIPESER. RNIRY restrict & join 2R, EERIR
EL—$hEXNEES.

CREATE OPERATOR = (
leftarg = complex, rightarg = complex,
procedure = complex abs eq,
restrict = egsel, join = eqgjoinsel

)
AR, REEXTHRETF/NF. MFETF. $FT. ATHATETHEMEER.
HIMRZRT . BREEMBBBREN pg_amop XK. AL, HMNTETIIEME:
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% 44.3. pg_amproc &%

B i::p

amopid pg_am 4 B-tree LI oid (==403, B_EX)

amopclaid int4 abs ops B pg opclass LHIEY oid (=
= RSB NER 17314 B9E, LEX)

amopopr j»%;s?ﬁ’ﬁf%%‘éﬂ'\]%?i{’ﬁﬁﬂ'ﬂ oid (BB LHMEE
5

amopselect, amopnpages KM REL

RO REHERRABARREE—RAFPERERENRE, FEHE,
XERMELTFE. RIMNBEANRTMELHZE btreesel (Bffiit B-tree BIEFM) #
btreenpage (BMIT—RERBENPRENREL) .

FTAEAN B EN A E XX LERIERD oid, HAVEEHAEIRAND ints LXEBRFEHEERME
FFRURIR, FHRHEAIBIARL:

SELECT o.oid AS opoid, o.oprname

INTO TABLE complex ops tmp

FROM pg operator o, pg type t

WHERE o.oprleft = t.oid and o.oprright = t.oid

and t.typname = 'complex';
Fom——— Fomm +
|oid | oprname |
Fom——— Fomm +
17321 | < \
Fom——— Fomm +
[17322 | <= \
Fom——— Fomm +
[17323 | = \
Fom——— Fomm +
[17324 | >= \
Fom——— Fomm +
[17325 | > \
Fom——— Fomm +

(BH, RNELE cid S/IVFEESERAE, ) HINBXBIRIEFE oid N 17321
2 17325 WAL, (RGEIBERITEARR, MEHIAENERTIXPNE. RINTUEER
ERFRFRFHE L FARIRINAIARL,

NEBRNESTFRAFRIERFEREH pg amop T, EEMIEPIREEN—RE: & pg_
amop B, BEFREMNNETEXRETHRFN, HNRMATTHISLH:

INSERT INTO pg _amop (amopid, amopclaid,
amopopr, amopstrategqgy,

amopselect, amopnpages)

SELECT am.oid, opcl.oid, c.opoid, 3,

'btreesel'::regproc, 'btreenpage'::regproc
FROM pg_am am, pg opclass opcl, complex ops tmp c
WHERE amname = 'btree'

and opcname = 'complex abs ops'

and c.oprname = '=';
ARBIRE: N1, "NFETF'R 2, "EF'R3, "KTFET'R 4, "KTF'8 5.

RE—% (£F! ) 2FEMUEEITE pg an HERSH"IHHRE", ZZIEHEN oid 7
fif7E pg_amproc £, LUAAGE oid HHRIERFIZE oid AR, B%, BNIFEE Postgres
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fiFEMZEE (BEE—T, BAHELIMZAIFES CRBRE 7 TIIRIERFFHIRZANXEN IR
) :
CREATE FUNCTION int4 abs cmp (int4, int4)

RETURNS int4
AS 'PGROOT/tutorial/obj/complex.so'

LANGUAGE 'c';

SELECT oid, proname FROM pg proc

WHERE prname = 'int4 abs cmp';
- - +
|oid | proname
- - +
[17328 | int4 abs cmp
- +-———= .

(B, RN oid SRURSHEMAR, REIBREINNEZRTXPHNE. ) @E- B-

tree SLHIHY oid 2 403 M int4 abs ops MIZ 17314, EATOTLME T EIXEERMFFTLE :

INSERT INTO pg amproc (amid, amopclaid, amproc, amprocnum)
VALUES ('403'::0id, -- btree oid

'17314"'::0id, -— pg_opclass tuple

'17328'::01id, -— new pg_proc oid

'1'::int2);
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2 45 = GIST Indices

Gene Selkov

%F GIST 94527 http://GiST.CS.Berkeley.EDU:8000/gist/ X FARZSIMHIEARNE
LA http://s2k-ftp.CS.Berkeley.EDU:8000/personal/jmh/ B4MEARRIEGEEL =
RE—E5ZRBHRIEME: http://epoch.cs.berkeley.edu:8000/,

3

XEERKE Eugene Selkov Jr.' XM —H B Fip, EhESXTF GiST WERE
B. FEBR(EXREZIESHEMXLEFSE, - thomas 1998-03-01

FIE, BARRSER THPERE, B (JLF) MINMIE GIST RFIEEEI T linux, Gi
ST ih R ABE LT postgres /b (src/backend/access/gist) ,

{HSE R B RBI R L 7 SRR, FHERT 4B, SR,

EHXBMXANZ BRI (5 RAZERE GIST®) . EER AT, £H Gi
ST RIANEFMRERT, SHEKRBLEN, EHRRENREBRNERESRIIEX
—R. HtrGIthEER, RESBRRI: AT

test=> create index pix on polytmp
test-> using gist (p:box gist poly ops) with (islossy);
ERROR: cannot open pix

(PostgreSQL 6.3 Sun Feb 1 14:57:30 EST 1998)

HRBEXFERERNS Y, EMFRENENZEDFLENDE (ZLTEIE 4) .
HXBEEWNZ, RMNZHPE linux AF (linux==gcc?) X EERENRBREH AR
HEAT (LKHE) |, RESFRMMRNNERR. RRGEER, ERAEEXASEA,
HAREBENERL,

X FiXLERB LA

1. #%ee A EFRBE (HPUX) Makefile, FRIEHZEH postgresos HIZEH] Makefile &
THERTE, RiZEILCER—LE, ERES Makefile (I/KkERE—-RE2MT LRBEEEHNE
JL. 188, RIRECIELFERE makefile EMOBE—RT .

2. HEEAE pgsql/src ZTHETREERE (R2HE tar MEHBEETIE) . SIEREIN
Makefile BEELTF pgsql/src T—& (EEATBIFIFHED pgsql/src/pggist) .

3. B .o XMHKEHERRXT #include, REURBIAEREME, Rtz RARTE
THRANEE, AMTLNMESKEMN gcc, FERRER/IEAS :)

4. polyproc.sql PE—KER:

-- —-- there's a memory leak in rtree poly ops!!
-- —-- create index pix2 on polytmp using rtree (p poly ops);

WEI | BRUATOTRES I MRAZAIS Postgres %, FERENITTZEE. BRNERAK
M7, RATHDHEEABARTFIET postmaster,

HEYERR—MEF GIST, EREFEEINES R WAENRA.

1mailto:selkovjr@mcs.anl.gov
thp ://s2k-ftp.cs.berkeley.edu/pub/gist/pggist/pggist.tgz
3http://gist.cs.berkeley.edu:8000/gist/
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£ 46 E IR ERAIKE

EREIEFER—TAPEXNREZE, RNITEEREHMZMT . R,
Postgres UK SLIRAVR B BARMCES (BIE—1 . o XHE—DHZE) . WMAIFTA,
Postgrese B TIHRFEXHMPIAL, AT ILRORDEEBRN TR,

ROTBERAZR LA —FPAF IREN 7T VRS 6 BT 4 iR A BE IR A 4

AT EERAEIRIC AP E X R R B TR HPostgresfRSF 2R 2 Al
FEEEHITHRENEERREE. IR, X—UEMN 4.2 RARELXZE,

i

|BE9POStgresEI S EH N FIBEREBEENDETHBZHARANT ROl HITXEREI.
THITIESERFINHRENNFEAENAIR, BPEMERBEEENERAE,

M 4.2 [RFFEE, PostgresIEIASEHNH EHES HERBRIERFIREHNSEHN
#l, XMECEESLLERMBINDSERZNFIER, BEouUFtEETBEE, REET,
JLVERBEIARAN UNIX EMERSEHNGIRIMHAZE, FibnRIiREmREe]E
BNEl, B—AE, EMRXUERKESHE PostgresZ BRI ASM—mERIE, BINE
B EM T EM LR KIERFRESRAMER M LR T,

MEREEARRB, MZTPAERE (REFIE) C FHmFF cc(1) MiEEEER )
BIFEMT, WS, PGROOT/src/regressHERIHEIRANIREHCESX—ZRENEF o B
R, RRBIXLENLNEE, MASBEMUTH, TEBERTIIARIE:

- HAEEH (Dynamic loading) EPostgresisf— MBI FTHNEE., BRXERES
HETPEPostgresfRSSes, AR M T E LB o HtPostgresiHiZ PR EEA
Postgres{E AR /E R G- HI SN =T HI R <X EE,

- RHMEEERIE (Loading and link editing) 2RXN—PMERSUEEFAHNSEE, BHNEF"
EXR—MBEFEXYE (HIN—PITRTEFE—PEERE) . REAEERERR (1) K5
X HE,

THI—ARMERRH AR LB R T T EITE:

- &% create function HLHERMLAIEXTEERE (BILL"/" Fk) , FEE@ET
PostgresfRS 28188 EoJ WA E R,

R’

X EELIR EthEET1E,

BERBENTFHIEEMEERN (ARNABEERIXIMER) . BA,
UEBEENTFRARMRGENANER2REEXN,
EARS R OIEEITE—AERTEAENNRL!

- Postgres P WAL B FHELS create function S HIERER, FHAEEBIEENZ B,
X2EAPostgresfikss a8 LAPostgres i F 5431517,
MmARBHamERENAFSMIET. (GLX4E EEBERX “postgres”
BRARTHEN/FHATHITR— MREELNEIR, )

- BRXHRAEXHNMS BRI, thARgESPostgresthEXHIMFSIHER,

+ GNU C HiFRBEEAMREERRFRANSEAF[EOAFNERIER, AXHERT,
BAERRIERZEETH C FWiFs.
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46.1. ULTRIX

FE ULTRIX THEMSEZNBERXEEESR S, ULTRXGEEEAHEZENS, B3R
HREOSHETURE ., 3—FE, BNABERES () B— 1M AUBENNSREHE:SS,
tHEEFEREENEZE, & ULTRIX T, E—HIREIZEN B XGEAHEER -G 0 &
M. CEEIBE2HEF 0" MAZRZFHF "0" ., ) Hlm,

# simple ULTRIX example

Q

% cc -G 0 -c foo.c

AFE—NEZA foo.o BIBWNME, BETTLMEEISERHEPostgres, REEFMEIMY
KO PEERE,

46.2. DEC OSF/1

£ DECOSF/1 T, REUBER B RN BERXY, BHERERN d sSLRBERTE—D
HEERXE. BNNGLSEERGXE:

# simple DEC OSF/1 example
% cc -c foo.c
% 1d -shared -expect unresolved '*' -o foo.so foo.o

BRNHEZERXGRE G TS #Postgres, 7E[E create function &8 E BAr X423
B, AR EEZERXENEZE (MU .soER) , MAREENBIRXE,

’w

Ihrt, REE—PMHZEBEHRYE, PostgresHARXRMRIEBHE M4,
NMBEREEMAYT ES .0 EGZHZBHRUE, XXfPostgresti&nili, RLERIFRIE
ERBIXHRLT create function 7€, #®EIER, RRAFREF—B. 2, N\XIH
NAREE, BRITASMXMErE,
AARETRSBREPL G ELBIMR T HEBRXE. BERE, flu,
MEBERXEMEZBRXEGELL .0 £, MEMRES Makefile KRBT SEER
B!

MREENXEARAZEZBRY, BiRlaEE!

46.3. SUn0S 4.x. Solaris 2.x ¥1 HP-UX

£ Sun0S 4.x, Solaris 2.x M HP-UX T, @7 B%ARBIRIFS RS R IF R KRR E R
Birxt, HEBAFE—PMHEZE, HP-UX FIBHNSRINT ., HP-UX C HiF:8HT +2 tR&F-
EER "NEXXAE" (PIC) , +u tREBIR PA-RISC (AR EAIEH = 5% I e B K L Xy
FPIRG], DAERR HP-UX SR HRmIE=S T -D BTUE AR HEMAEE, XITERER, H
SLIEEBE, RABNNGLSHE:

# simple HP-UX example

% cc +z +u -c foo.c
% 1d -b -o foo.sl foo.o

5 F—/N\HREIN so XHE—R, WAREIR create function S EBINEEREH I EHE
(BN ARA B HZER Sl XEFHME) ., /£ Sun0S4.Xx T, HLERFBZIXKE:

# simple SunOS 4.x example
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cc -PIC -c foo.c
1d -dc -dp -Bdynamic -o foo.so foo.o

o° oo

£ Solaris 2.x TEMHNHLSITE:

# simple Solaris 2.x example
cc -K PIC -c foo.c
% 1ld -G -Bdynamic -o foo.so foo.o

o\

gE

# simple Solaris 2.x example
% gcc -fPIC -c foo.c
% 1d -G -Bdynamic -o foo.so foo.o

BHEAZEN, ROBELAE ld T EIEE—LFUIMIRZE (BERRRE, Hlln C &
MEZEE) .
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Postgres ZMEFixiENO, Fl0 Perl. Tcl. Python f C, AEFWMIIEIES (PL) , 12
afAE C REBWERMASEMERR, I8, HEIRAARZFFIESG (STATEMENT) Rtk E
4., BEIT]LAE BEFORE 3¢ AFTER 8 EE— 1 7u4HHY INSERT, DELETE 3 UPDATE E1Efik
KRBEH,

ik REE

—BEMARBHRE, MARSER (ANTREAR) MeVBHKeREN TriggerData
*CurrentTriggerData (TFXXH#R) , FHiERALA SSREHKAIBZEH,

WASERIRAMA SRR, RETEELRMAR, EFRANEZSHHIRDE opaque BIK
%ﬁc

SIEMARIEENT:

CREATE TRIGGER <trigger name> <BEFORE |AFTER> <INSERT |DELETE |
UPDATE>
ON <relation name> FOR EACH <ROW|STATEMENT>
EXECUTE PROCEDURE <procedure name> (<function args>);

47.1

MARNEREMBERFEMRZMARIGER, EHRAE DROP TRIGGER @LH—12

T—TMIRERMBESHZERZEHRIAA.
BLHT— I TRREZREFEMLESH Lk, TR OR RRIEES T4,
XRBREZBHERTH MR,

FOR EACH BAREMARZH N ENIZXMNTHAL, EREEFEBQOTHZA (H2F)
A,

ERELZREAN C R,

S#0@1d CurrentTriggerData EHELA K., MRFEZESHNBEN, BATILERBMUH
AEfEZSEEBRRERE— MR,

Ao, REEITUATRARBNXR (XERHWRN "ERMAREE" ) .

ERREEHER LRRMEENEGF, STE—MEARY, SRERTIFRIMEASY,
EHRAPSEAREP—IZER, EHRHEESAS—MFR, XEHM LI INSERT SE4 L
mEMASR, GIMBMBREENESRPICROCIE. MRAE UPDATE HH#LE, BRI
ER— "RIEEH" REER,

fith A2 28R 24 0)E FH B B9 1T28IR[E] HeapTuple, XJF7E INSERT, DELETE = UPDATE #2{E
ZEMARNMARS, ZRE{ESERE, {EERIF BEFORE fitk=zs: - IRE NULL, PABKIIXY
YHITTANRIE (XEZTARARSBIEN/EFH/MER) ; - BE—NMEEBS— N ANEH
({¥ INSERT #1 UPDATE) , ZjuHBHIEAN (R UPDATE, NEAEEHHTHBFAIR
K) , PBRERNTA,

SR, CREATE TRIGGER REBSEFHFEMMMEL, X—RHREKRE, B9, WRNE—X
RENA—BHEXTEMIES, RENNFRRTTNEN, X—REROTERRE,

IR EBRREINAT SQL EW (EMA SPI) , AAREE RSB MAMARE, XS
IBHRENARAZR . MEREXRHUR B BHOIRE,
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MR—MRAERE INSERT iR, MX@EE—PXRBAT —MITH, BAZMERSBIR
#haek., B, SFXEBERERMEITRL (F) N, EX—RBRITEHRE,
Ba1, EEANERERE funny_dup17() A7 —ERIGRKEILSES BT (REX) ......

47.2. S5l LR EERNRE

WM EFFR, R AL ETEEFAN, 44 TriggerData *CurrentTriggerData 3 NULL
HEWEK, BAlt, RFEFEBIIEE CurrentTriggerData 2& 8 NULL, HEREEEZ
JEIEMEEIRA NULL, PARSLEHIEREAA SR EESFNX AL SRR,

struct TriggerData & X 7E src/include/commands/trigger.h & :

typedef struct TriggerData
{

TriggerEvent tg event;
Relation tg relation;
HeapTuple tg trigtuple;
HeapTuple tg newtuple;
Trigger *tg trigger;

} TriggerData;

tg_event

RS K ZREARNES. ROULMERATIIRRME tg_event:

TRIGGER_FIRED BEFORE (event) {EfitS27E > 5] (BEFORE) fifis NIiR[E]
TRUE :
TRIGGER FTRED AFTER (event) t@f®RiE >/ (AFTER) S NIi&E TRUE:

TRIGGER_FIRED_FOR_ROW (event) IEARKSEFFFIFT (ROW) RELEAKNRE
TRUE -

TRIGGER_FIRED FOR_STATEMENT (event) n@Rfiksest5yiE6) (STATEMENT) 45

eSS
faANRE TRUE;
TRIGGER_FIRED BY INSERT (event) p@fiiss8m INSERT 2|4&NiRE TRUE:
TRIGGER_FIRED BY DELETE (event) p@fiiss8m DELETE 2|&NiRE TRUE:
TRIGGER_FIRED BY UPDATE (event) pE@fiksemd UPDATE 2|%&N|iRE TRUE,

tg relation
m—NEH, EE#REMAXZNEME, XTXNEWERNET
55 E src/include/utils/rel.h  HoES ARNMEBHE
tg_relation->rd att (XZGTAKMAR) Al
tg_relation->rd _rel->relname ((XZR4Z, 6 ©AE char* mE

NameData MNR{RB[EZRA—DEIA, oJLUMER
SPI getrelname (tg relation) kiEE char*) .

tg trigtuple
2 MaEt, EEsSIRZMARN T, XMSEEREBAN (INSERT) |
Wipe (DELETE) sjg#; (UPDATE) gyst4H, N2 INSERT/DELETE
BBAZHIRAR (INSERT WEHET) AR — N aABRizuaRke
RN, MEHIETREISNTES.

tg newtuple

2—MES, IBETANIAA (AF UPDATE) ; g INSERT
o DELETE iy NULL, MZE¢p2 UPDATE f{RAMERS—ita
B TANMTZRIEN, R MIETREARITE.

tg trigger
B—ANiggt, 8@ Trigger £, BEN{E src/include/utils/rel.h da;
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typedef struct Trigger
{

char *tgname;

0id tgfoid;

func ptr tgfunc;
intlé tgtype;

intl6 tgnargs;

intlé tgattr([8];
char **tgargs;

} Trigger;

tgname BMKBMATR, tonargs B tgargs hBMMHE,
tgargs S—AMESHHUA, JgM CREATE TRIGGER {BEPIETHISH,
Bt RAR AL PR E R,

47.3. FEE AT Wi

Postgres ISR E o] WEMN: A—XREWHRTHE, ZEBBES (B SQL K. SPI
R, AR PIEEEERNESRABE AL, fl, £&iE

INSERT INTO a SELECT * FROM a

o, BIBABTTAX SELECT AT, HMRREHEEXRANEHZXRES (SRER
HE—RSIMUPAR) , MASENA.

BIEICHE SPI A th X F ol MM AU BRI ER -

&) Q FrIVEN, WAEAEENR Q ZEEINEEHIRN, TiLXL
EWEE C AR (B Q NTHIE) B, E2E © MZER.

XXt ABREMAERS, Flt, RAEEHEBEARNITA (tg_trigtuple) XJ BEFORE fif & 25 Y

FHARGN, EXPTA (NRHEAS) X AFTER kS hiEgo N, thEIZ EiA
9 BEFORE/AFTER fit & 22 By &) o] I |

47.4. =9

BEZEE 20 src/test/regress/regress.c # contrib/spi,

THR— M ESERNMARAER., R trigf REBEMAXR ttest hayTHE, HEY
EWiXE G x A NULL BB IZIRIE (ERR, BEZE— NOTNULL UREMEAR, BR

SPIEE) -

#include "executor/spi.h" /* this is what you need to work with SPI
*/

#include "commands/trigger.h"™ /* -"- and triggers */

HeapTuple trigf (void);

HeapTuple

trigf ()

{

TupleDesc tupdesc;
HeapTuple rettuple;

char “*when;

bool checknull = false;
bool isnull;

int ret, 1i;
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if (!CurrentTriggerData)
elog (WARN, "trigf: triggers are not initialized");

/* tuple to return to Executor */

if (TRIGGER_FIRED BY UPDATE (CurrentTriggerData->tg event))
rettuple = CurrentTriggerData->tg newtuple;

else

rettuple = CurrentTriggerData->tg trigtuple;

/* check for NULLs ? */

if (!TRIGGER FIRED BY DELETE (CurrentTriggerData->tg event) &&
TRIGGER _FIRED BEFORE (CurrentTriggerData->tg event))
checknull = true;

if (TRIGGER_FIRED BEFORE (CurrentTriggerData->tg event))

when = "before";
else
when = "after ";

tupdesc = CurrentTriggerData->tg relation->rd att;
CurrentTriggerData = NULL;

/* Connect to SPI manager */

if ((ret = SPI connect()) < 0)

elog (WARN, "trigf (fired %s): SPI connect returned %d", when,
ret) ;

/* Get number of tuples in relation */
ret = SPI _exec("select count(*) from ttest", 0);

if (ret < 0)
elog (WARN, "trigf (fired %s): SPI exec returned %d", when, ret);

i = SPI getbinval (SPI_tuptable->vals[0], SPI tuptable->tupdesc, 1,
&isnull);

elog (NOTICE, "trigf (fired %s): there are %d tuples in ttest",
when, 1i);

SPI finish();

if (checknull)
{
i = SPI getbinval (rettuple, tupdesc, 1, &isnull);
if (isnull)
rettuple = NULL;

return (rettuple);

WME, ®miFH: create table ttest (x int4); create function trigf () returns opaque as '...
path_to_so'language 'c’;

vac=> create trigger tbefore before insert or update or delete on
ttest

for each row execute procedure trigf();

CREATE
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vac=> create
ttest

for each row
CREATE

vac=> insert

NOTICE:trigf
INSERT 0 O

Insertion

vac=> select
X

(0 rows)
vac=> insert

NOTICE:trigf
NOTICE:trigf

visibility.

trigger tafter after insert or update or delete on

execute procedure trigf();

into ttest values
(fired before):

(null);
there are 0 tuples

in ttest

skipped and AFTER trigger is not fired

* from ttest;

into ttest values
(fired before):
) :

(fired after

INSERT 167793 1

vac=> select
X

1
(1 row)

vac=> insert into ttest select x * 2 from ttest;
(fired before):
) :

NOTICE:trigf
NOTICE:trigf

visibility.

* from ttest;

(fired after

INSERT 167794 1

vac=> select
X

1
2
(2 rows)

vac=> update
NOTICE:trigf
UPDATE O

vac=> update
NOTICE:trigf
NOTICE:trigf
UPDATE 1

vac=> select
X

1
4
(2 rows)

vac=> delete
NOTICE:trigf

* from ttest;

ttest set x =
(fired before):

ttest set x =
(fired before):
) :

(fired after

* from ttest;

from ttest;

(fired before):

(1)
there are 0 tuples
there are 1 tuples

AAAAAAAAN

in ttest
in ttest

remember what we said about

there are 1 tuples
there are 2 tuples

AAAAAAAAN

in ttest
in ttest

remember what we said about

null where x = 2;
there are 2 tuples

4 where x = 2;

there are 2 tuples
there are 2 tuples

there are 2 tuples

in ttest

in ttest
in ttest

in ttest
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NOTICE:trigf
NOTICE:trigf
NOTICE:trigf

visibility.
DELETE 2
vac=> select
X

(0 rows)

(fired after

(fired after

* from ttest;

) :
(fired before):
) :

there are 1 tuples in
there are 1 tuples in
there are 0 tuples in

AAAAAAAAN

remember what we said

ttest
ttest
ttest

about
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5 48 & RS [ wIES

Vadim Mikheev

BRS5=RMmIZEO (SP1) ERAPEBERPEXHN C BHPIE!T SQL &, JHNIRIES
(PL) RMETIHEXERENNS —MTTE.

LR L, SPI RE—ARMEXIREITEE. MEZE. MARMNNTRTIEEARME O R,
B—8BrRFEEIE.

MERIRME, BNMREE SPHROKE, MAIREER SPIRAFPEX C R,

SPI ZREEHEN (LE) HTHEH, M SPI EEBFERRITERZTRNEE, HIiTE
EETREMRNESENESAN, KOst RAEMITE.

AR, MRERTREIENENPEESHPILE, EHEAEREERNEIRE, B,
FIETHHSRENR, REF[EFHFEPHENT RS,
BR—RERRNRAP AR ELE,

HuR &I 2 35117 BEGIN, END #1 ABORT (E=&1241iB49) ARSI EME. X—HRE %kt
SR,

RINEY, SPI RHUREIFERALER (FFEBELEEREERE, RENTXARFERELEEE
SPI_result 4) ., HEE, RREGES NULL,

48.1. R EY

r;i

354



BRSSARHmEE DO

SPI_connect

SPI_connect — {RANSFEEIR R SPI 1SS,

AN

int SPI connect (void)

%

int
REPRE
— SPI_OK_CONNECT
E R
— SPI_ERROR_CONNECT
AT
ik

SPI_connect ¥JFZE| Postgres Finll&EE, RFEHGTEN, MBALELY, L
SPI HBN R O] ATERIEZENE R DA,

MR SPI connect EMNEEENTIRPIFAAN, #MoJaESE] - SPI_ERROR CONNECT
H]iz —— fl, A EEENEIREZRBAS —TUER, Lt BEARAFIRERBER
SPI, EEFIRREIZE (MEFIRFAT SPI_finish) , MRPRXERBEITEREER
SPl, XR—MARFHMHE.

A&
XXX thomas 1997-12-24
g8

SPI connect HITLATHRIE:

NI A TERRITHNAFEER SPI RERE,
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BRSSARHmEE DO

SPI_finish

AN

1 3%

Ri&

L 373

SPI_finish — $&{REVITFE S SPI EIBSR M FFIERE.

SPI finish (void)

%

int

- SPI_OK FINISH BIEHRTFFE#
— SPI_ERROR UNCONNECTED MAKEHEHIIFE P iEHN

SPI_finish X% Postgres FinIMAEE, ERMED SPI EERAMMEREZE, B
23R F Lt BR 48

MBELFRAEBREZNERTIHA SPT_finish, GJRERBEIHIRIRE ~ SPT ERROR
UNCONNECTED, XHAZRMHARAMNER, ©RER SPI EE S FHIEMEE.

BEENTRUAMBA SpI finish EARE—F, ANTASHATINNESR! £
%, MBIRPILTES (38T elog(ERROR)) , MEIURE MBI SPT_Finish HIFA.

SPI_finish HATLATRIE:

BIRENIRES SPI EERMTIERE, HBEMIZEER sPI_connect LAKBE palloc i
HWHNEHBRAEIER., XEDEARBERAT! SLRESE,
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SPI_exec
SPI_exec — IR —MAFTIHE (RRIFSE+RISHIILEE) FHHITENA.

AN

SPI _exec(query, tcount)

BWA
char *query
BRERIINFRS
int tcount
FIREIH A TAL
i

int

- SPI_OK EXEC EIEFRMiFFE#E

~ SPI_ERROR UNCONNECTED MRIZEZHEZiEAN

- SPI_ERROR ARGUMENT query A NULL 8 tcount <0 BY,

- SPI_ERROR UNCONNECTED (2 REH#ET,

-~ SPI_ERROR COPY #1717 COPY TO/FROM stdin BY,

- SPI_ERROR_CURSOR #1iT DECLARE/CLOSE CURSOR, FETCH B,
- SPI_ERROR TRANSACTION #f7 BEGIN/ABORT/END B,

— SPI_ERROR_OPUNKNOWN EEEUKRHME (XARLE) .

WMREGHITALI, WERE TS (FA) BZ—:

SPI_OK_UTILITY AT TEANT AW (440 CREATE TABLE ...) B
SPI_OK_SELECT 1177 SELECT ({82 SELECT ... INTO!) &

- SPI_OK_SELINTO 477 SELECT ... INTO B

SPI OK INSERT #1177 INSERT (3¢ INSERT ... SELECT) B¢
SPI_OK_DELETE #1477 DELETE B}

SPI OK UPDATE #1177 UPDATE BY

!

!

!

!

!

3%

SPI_exec BIE—NMAITIHE (BBATaR+MEIss+=R) , HEX tcount DNRARITZE
iﬂo

A&

WRHRANNEEENZRIER. R tcount AT, NaXWEEHAMKRERFAETAR
71ZEW. £ tcount >0 TLARRFIZERRKERITHOTAL, i,

SPI exec ("insert into table select * from table", 5);

REAARVFRRDEA 5 PH, MREBRTHY, WREE—PIERE.
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BRSSARHmEE DO

L 373

ROYUE—NFHEPERESEEN, BEFHELUTEMKRULERS, SPI_execi®
Cl&EHATHARENNESR.

(RE—FR) EELRATATCENTALY, SBILBEE SPI_processed &E (REME
AR - SPI_OK UTILITY BY) ., 81RKR[EIT - spI_OK_SELECT H SPI_processed >
0, MEILMERLBI8E SPITupleTable *SPI_tuptable ifjaliEHBITA: BINEE, spT
finish SBMFFE SPITupleTable HEEMIATTBA! (BERREFEEE) .

SPI_exec OJREIREITY (f1) EZ—:

-~ SPI_ERROR ARGUMENT query J NULL 8 tcount <0 BY,

- SPI_ERROR UNCONNECTED 2 RIEHEA,

- SPI_ERROR_COPY #1fT COPY TO/FROM stdin BY,

- SPI_ERROR CURSOR #11T DECLARE/CLOSE CURSOR, FETCH B,
- SPI_ERROR TRANSACTION #11T BEGIN/ABORT/END B,

- SPI_ERROR OPUNKNOWN EWHEERHN (XAMEE) .

SPI_exec HITLATHRE:

BIRENIRES SPI EERITIERE, HEMIZEER SPI_connect LAKBE palloc i
HWHNEHBRAEIE., XEDEARBERT! SLRESE,
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BRSSARHmEE DO

SPI_prepare

AN

BA

1§

A&

SPI_prepare — ${RENSFEIEEE SPI HIEES,

SPI prepare (query, nargs, argtypes)

query
EHFRSH
nargs

BMASHWEE ($7 ... $nargs —— 5 SQL REFERE)
argtypes

EEEMASHBIEE OID FIRMIES

void *

EEPATIHE (BATER+ MR8 +i1=s) Bast

SPI_prepare GIEFIREI—MAUTIHE (BiTsR+MLIS+LRR) , BRRITZESR, R
MM EEEN IR PIEA.

nargs 2S#WHE ($1 ... $nargs —— 5 SQL B D4ERE) , RAEYUETEPREEM $1
B, nargs A @llAA 0,

BMETHINATERNSRGES, BHIE—REBERNTRSIKET,
LA oI RERRE A,

SPI prepare REIMIHRIRGEELRIXRXIRIABDER, EX spI finish KBBAI
WHRENRAE. 2 sPI_saveplan,

MINFSRE—NMEREE, BN, B53 NULL iR, TiemINEEHEE, SPI_result #i%
BAIRAS SPI_exec R[EEZEMIEIE; 1BAE query A NULL, B{ nargs<0, = nargs>0 B
argtypes /3 NULL, W&KHEIRA - SPI_ERROR ARGUMENT,

359



BRSSARHmEE DO

SPI_saveplan
SPI_saveplan — R FEAHIIT !

AN

SPI_saveplan (plan)

BA
void *query

(PN Nh ]

void *
PATH RN E . RAAINES 7 NULL,
SPI_result

- SPI_ERROR ARGUMENT plan /3 NULL B¢
- SPI_ERROR UNCONNECTED {2 RiEH# T

1 p%

SPI saveplan #H SPI prepare EFNIHIIFHEERZEZRAETD, FHASE Sp1
finish HEFEERIER.

AEHAIIRALT Postgres o, BRI EERE UM FHERKEBRPHAENTIMIBERE, X
—RBERRNIRAPII, (EABR,
JUESMSIEPZIRNELRAESERMETL, €H SPI_execp HITRMRENM
o

A&

SPI_saveplan BEAMIK (H SPI prepare ##H) REESZFFPHRETD, FER
2% SPI_finish MBFEER[EM, FHREEMZERFHIAES . TLUEREIRES
REERHLED., TIERERITRIN, E2E SPI_execp PEACESIFIITRIN (BT
X) , BEBRENEZIEHES A NULL,

MEWEITLFASIANNR (KR, REF)
ESIERERMBR (BIREERES —MHEMER) |, BBAXZITEIIAIT SPT_execp
NSRRI AL,
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BRSSARHmEE DO

SP1_execp

AN

Wi

1 p%

SPI_execp — #1178 SPI_saveplan BJit¥

SPI execp (plan,
values,

nulls,

tcount)

void *plan
AT
Datum *values
LIRS HE
char *nulis
HRPPLESHER NULL B304

'n' RRAIF NULL
" RIRAARIE NULL

int tcount

ZIT B ERITH TTAEL

int
R[S sPI exec HHEINE, K

-~ SPI_ERROR ARGUMENTplan A NULL B tcount <0 BY
- SPT_ERROR PARAMvalues A NULL, M plan fEEENHESHE.

SPI_tuptable
MINE, HEYEkARS SPI exec H1EME
SPI_processed

RINES, E¥RUA NS sPI_exec PIEE

SPI_execp M SPI_prepare HEEFNIIFHEZERNEFD, BEEARARHW SPI_finish
HESEERRM,

AESHIRAE Postgres o, BRITFEMEH M FHEAERZERPHERTHMBERL., X
—REERRIRADELIR, FAREZIT,
JLESIIRIEPZIENELRAESRAMET, €A SPI_execp HTRMREHI
.
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A&

WME nulls A NULL, W SPI execp REMBE (MRBEMIE) ZBIE NULL,

i

MRMEU LIS ANNR (XR, REF)
ERIEEEMER (BIRNERSS —DHEMR) |, BAXTZITEIAIT SPT_execp
AR Z AT AL,

48.2. ¥ O3ZHFREL

THNMENAARLEE]HEEENIEER, AR ERNERER,
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BRSSARHmEE DO

SPI_copytuple
SPI_copytuple — £ L E#fT88 E T X EIZ TAMNEIAR

AN

SPI copytuple (tuple)

BA
HeapTuple tuple
EEFINBMATA
i
HeapTuple
EHFE0TA
~ 3E NULLtuple R} NULL BEHIKINE
- NULL X3 tuple A NULL B¢
1R
SPI_copytuple £ EEHITR L TXHEIETAN—TEIR, EAREFEEE—T,
Ri&

TBD
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BRSSARHmEE DO

SPI_modifytuple

SPI_modifytuple — X R BT A

AN

SPI modifytuple(rel, tuple , nattrs
, attnum , Values , Nulls)

BA

Relation rel

HeapTuple tuple
ZERNMATA
int nattrs
attnum fEMHESHEE
int* attnum
ERZ OB RS HR A
Datum * vValues
EEBMNE
char* Nulls
BLE M NULL (INRBHIE)
i
HeapTuple
HIERABNHTA

- JE NULLtuple A&7 NULL B{&%ak I B
~ NULL X3 tuple ;3 NULL B¢

SPI_result

-~ SPI_ERROR_ARGUMENT rel 4 NULL, B tuple 4 NULL, 3¢ natts <0, 5§ attnum
73 NULL, = Values 73 NULL BY,

-~ SPI_ERROR NOATTRIBUTE attnum PFELMAIEMERSE (atthum<0, HKF
TAPHEMHE)

fi ik
SPI modifytuple E LEHITR LT P ERTAH, SARFEE—T,
A%

BRINEY, REE@HFFTANES . FAAELENTR LETXDHE (SARFER) .
BANTHARSWEK,
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BRSSARHmEE DO

SPI_fnumber

SPI_fnumber — &EXIEERBHHNEL RS

AN

SPI_ fnumber (tupdesc, fname)

BA
TupleDesc tupdesc
B\TTARR
char* fname
FRE
T
int
BMERS

BHNERET 1 NWERSIHFS
- SPI_ERROR NOATTRIBUTE ¥, ARZ#5E G E MY

1P

SPI_fnumber JR[E fname PIEEERNBHNELRS .
A&

BHERS M1 FEAE.
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BRSSARHmEE DO

SPI_fname

AN

BA

]

1 3%

A&

LB

SPI_fname — EXIEEBHHBHZIR

SPI_ fname (tupdesc, fname)

TupleDesc tupdesc
WA TTAMR
char* fnumber

BiRS

char*
BMER

fnumber & HEEIR 7 NULL
H S0 SPI_result #1% &7 - SPI_ERROR NOATTRIBUTE

SPI_fname EEEE MBS,

BHERSM 1 A,

RE—MHTEREMERREIA,
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BRSSARHmEE DO

SPI_getvalue

AN

BA

1 3%

A&

8

SPI_getvalue — R[EIE E BN FREE

SPI getvalue (tuple, tupdesc, fnumber)

HeapTuple tuple
ZRENWATA

TupleDesc tupdesc
B TTAMER

int fnumber

BitRS

char*
BME, DATERIRE NULL:

B NULL
fnumber EBHSEE (SPI_result ##i¥ & -~ SPI ERROR NOATTRIBUTE)

B AR L REL (SPI_result #XIXE A -~ SPI_ERROR_NOOUTFUNC)

SPI_getvalue REIEERMENING (FHEH) RRF.

BHHESM 1 A,

RIEZENTELERARE,
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BRSSARHmEE DO

SPI_getbinval
SPI_getbinval — IR [E}5 E B HH Z#HF{E

AN
SPI getbinval (tuple, tupdesc, fnumber, isnull)
BA
HeapTuple tuple
ZENBWATA
TupleDesc tupdesc
BNTTARR
int fnumber

BitRS

Datum
It = S =
bool* isnull
BHEREAZHIRE
SPI_result
- SPI_ERROR NOATTRIBUTE
1R
SPI_getbinval REEERBMH T FIE,
A&
BHRSMN 1 A,
8

ARz EEES EREZE,

368



BRSSARHmEE DO

SPI_gettype

SPI_gettype — REIIE EEMAI LR Z R

AN

SPI gettype (tupdesc, fnumber)

BA
TupleDesc tupdesc
B\TTARR
int fnumber
BMERS
T
char*

EEBMRSXE BN
SPI_result
- SPI_ERROR NOATTRIBUTE
1R
SPI_gettype REIEERMLEZRN—TEIA.
A&
BHRSMN 1 A,
8

ARz EEESEHRZIE,
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BRSSARHmEE DO

SPI_gettypeid

AN

BA

]

1 §%

R

8

SPI_gettypeid — IREIfE E/B MAIZRE OID

SPI gettypeid(tupdesc, fnumber)

TupleDesc tupdesc

B TTEBER
int fnumber
BMHRS

OID
EERBMRSIEE OID
SPI_result

— SPI_ERROR NOATTRIBUTE

SPI gettypeid REIEERBMAIZEE OID,

BHRSM 1 A,

TBD
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BRSSARHmEE DO

SPI_getrelname
SPI_getrelname — R[5 E X RHIZ R

AN

SPI _getrelname (rel)

BA
Relation rel
BAXER
i
char*
BEXRIEIR

Tk

SPI_getrelname REIEEXRHZR,
A&

TBD
8i&

EZXRZBREFDHNEFE P,
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BRSSARHmEE DO

SPI_palloc
SPI_palloc — ZE LBHITR L TXHRERE

AN

SPI palloc(size)

BA
Size size
ERENFEZERF TR/
Wit
void *
BEXNNFHFHEZE
iR
SPI_palloc EERHTRLTXPANEANTF. ERREEE—T,
A&

TBD
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BRSSARHmEE DO

SPI_repalloc
SPI_repalloc — E LEHTSE L TXFEMSERFT

AN

SPI repalloc(pointer, size)

BA
void * pointer
ERREEFENEE
Size size
EPENFEZERZFTH RN
i th
void *
BEXNNFHFREZE, AESNIEXEEHMm*K
1R
SPI_repalloc ELEMTR L TXHEHNEAEF, SRAEFEE—T.
A&

TBD
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BRSSARHmEE DO

SPI_pfree

AN

1§

A&

SPI_pfree — M EEHITER L TP EHRAE

SPI pfree(pointer)

void * pointer

BB FHENES

%

SPT_pfree  LRIITE L FXHPBMAE., SOREEE—T,

TBD

48.3. N ZEH

BRSH[ERFLTXPRERNEZ,

EBAE— LT 8972 Ee o] LB $5 8Ri% L T SCRBRIK,
MARMAEEM E TP ENAE. FAEDE (B palloc F) MREMEAZMLT
XA LT X hi#TH, REERK (RENNE) AREIRN L TXPAENATF,
RBEBEARTRMNER.

AFELTXHNEIEMBZET SPI EBENEEENNE,

SPI IS RBITMAFELTX: LEHTHEAFLTXHASEZERGFLTX (NREEE) .
ENRRIEERE SPI EIERR 2R, HAAFELTXRLENITSR LT, Atz 8EER
B SPI ZENEN palloc/repalloc T{H SPI HEIREFFIMEIFFE DB T XM LETX
¢°

@M SPI connect Zf5, HAILTXREENMELTX, & palloc/repalloc HH
SPI HBIREFHAIFFENE (SPI copytuple., SPI modifytuple, SPI palloc
SPI_repalloc fR9h) TP LTI P,

HigRE (B spI_finish) 5 SPI EEMJIAEEN, A LTXRKEN LERTSRL
TX, MEZIBRAF L TXHHRNMERFHSBRM, FEBER!

MBRIBELELRFTEROS FEHNTSE, AV AELELETXPAENERE!
SPI TxB B EERITR LT XDH A E!
EWHITERNENREFESEZE B M SPI BB !
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BRSSARHmEE DO

48.4. £ =5 a9 o] it

Postgres HIFIREROI MM : E—XE@HTHIE, ZEABS (BE SQL K#H.
SPI HR#. fAsE) AR E RN EWHWME AT, Fli, E&E INSERT INTO a
SELECT * FROM a th, #IHEABTTARXS SELECT BRI, EMREELHIBERNEEH
ZEBE (HRESHE—RSIMUNAER) , MARIENA,

&1 Q FrIVENR, MEABEEEN Q ZERHMNERHIN, TIEXEEHNZHE Q NER (B
Q M1THAE) B, ER2E Q =HZ/EE.

48.5. ;=4

XA SPI FERRABIER T ol SR , 1E src/test/regress/regress.c 1 contrib/spi ik
BESHARY,

XE— M EEREN SPI AETRAl, I’ execqg NE—PSHER—K SQL &Y, F_1TS
#IEX tcount, EfEMA SPI_exec FTIZEW, FHREIZEEALENTAL:

#include "executor/spi.h" /* this is what you need to work with SPI

*/
int execqg(text *sgl, int cnt);

int
execq(text *sgl, int cnt)
{

int ret;

int proc = 0;

SPI _connect();

ret = SPI exec(textout(sgl), cnt);
proc = SPI processed;
/%

* If this is SELECT and some tuple(s) fetched -

* returns tuples to the caller via elog (NOTICE).
*/
if ( ret == SPI _OK SELECT && SPI processed > 0 )

{

TupleDesc tupdesc = SPI tuptable->tupdesc;
SPITupleTable *tuptable = SPI tuptable;

char buf[8192];

int i;

for (ret = 0; ret < proc; ret++)

{
HeapTuple tuple = tuptable->vals[ret];

for (1 = 1, buf[0] = 0; i <= tupdesc->natts; i++)
sprintf (buf + strlen (buf), " %$s%s",

SPI getvalue (tuple, tupdesc, 1),

(1 == tupdesc->natts) 2 " " ¢ " [");

elog (NOTICE, "EXECQ: %s", buf);
}
}
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BRSSARHmEE DO

SPI finish();

return (proc);

}
W, wmIFFAIRZRE:

create function execqg (text, intd4) returns int4 as '...path to so'
language 'c';

vac=> select execq('create table a (x int4)', 0);
execq

vac=> insert into a values (execqg('insert into a wvalues (0)',0));
INSERT 167631 1

vac=> select execq('select * from a',0);

NOTICE:EXECQ: 0 << m execq ﬁﬁ)\

NOTICE:EXECQ: 1 <<< [ execq RE|HEINE INSERT FAME

execq

vac=> select execq('select * from a', 10);
NOTICE:EXECQ: 0

NOTICE:EXECQ: 1

NOTICE:EXECQ: 2 <<< 0 + 2 RURANT—Jud — EWMATEERIERME

execq
3 << 10 ORSAME, 3 FELFNTAR
(1 row)

vac=> delete from a;

DELETE 3

vac=> insert into a values (execq('select * from a', 0) + 1);
INSERT 167712 1

vac=> select * from a;

b4

1 << a higHRA (0) + 1
(1 row)

vac=> insert into a values (execq('select * from a', 0) + 1);
NOTICE:EXECQ: 0
INSERT 167713 1
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BRSSARHmEE DO

vac=> select * from a;

1
2 << a pEERE—TE ¢ 1
(

TT XIEAR T EHEE O A

vac=> insert into a select execq('select * from a', 0) * x from a;
NOTICE:EXECQ: 1

NOTICE:EXECQ: 2

NOTICE:EXECQ: 1

NOTICE:EXECQ: 2

NOTICE:EXECQ: 2

INSERT 0 2

vac=> select * from a;

X

1

2

2 << 2 AFA ¢ L (F—ATLADH *)
6 <<< 3 ATA (MFEAK 2+ 1) * 2 (FTATAPH *)
(4 rows) AARAAAAA

execa () EARBADIRGTA
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£ 49 5 Z1EiES

M 6.3 RAEMALE, Postgres IFEXTIRIES, N THIRES EXNRE AR
B, SREFAAEXTNOERREEANMIR, 8K,
BRASRERE 1 TRIZESHETBRRLESS,
FRLERASE— M RRNERIESRY, HEPHAZTHRFRERA.

49.1. BEITEIES

SERESHNRE

EHIEEPLZESRIEEEE=NSE,

1. ZIBSHRALESRNEENRMAEFHRE, BOABRT, PL/pgSQLEVARLAIERSES
BHEHLEIMIEEEERT., NREE7T Tcl/Tk XiF, PL/Tcl BARLESBESEK
MEHZEIR—IE,

HEINIREIES (PL) HOARLESRBYE T AFHIEE,

2. REB[MFATES

CREATE FUNCTION handler function name () RETURNS OPAQUE AS
'path-to-shared-object' LANGUAGE 'C';

B, FARIREIXEE OPAQUE HiREIERE, XMRYAMEEEAIEEXNERLRERY
HERE, FREEEE SQLIBGPER,

3. PLAFHEGBGES

CREATE [ TRUSTED ] PROCEDURAL LANGUAGE 'language-name'
HANDLER handler function name
LANCOMPILER 'description';

FEB, IEXEE TRUSTED B EBEAFPNREN S BHIEERFEESERAXMES
SIERREAMARERTE., BT PL REEHIREERIFERINGT, ERNETFASIFREE
ERHENBENEXERANIES, PL/pgSQL # PL/TcliESEMETEH.

]l
1. TENHSEREUEEIMESH PL/pgSQLIEESARALEERMNLEENS:

CREATE FUNCTION plpgsgl call handler () RETURNS OPAQUE AS
'/usr/local/pgsql/lib/plpgsgl.so' LANGUAGE 'C';

2. mHd

CREATE TRUSTED PROCEDURAL LANGUAGE 'plpgsgl'
HANDLER plpgsgl call handler
LANCOMPILER 'PL/pgSQL';

WEXMNFESEMEA 'plpgsql' HREMAAL=RTRE, KiEALHEBIRRALERR
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HRIES

PLIBALERRHEE—IME5EE C EERYARNFKREARRZRO., EHERLESRNS
2 —REPTHREE pg_proc REBFHMNR ID, FRLERZRNEEHRAAR
EAHTRYBERSHREROMIERE, RYEFRNEXARAMT pg_proc B prosrc
B, ELt, 5 CESREHAR, PLREOTLUE SOL IEERHM—HKEH. RERFA
SHARE, MAUUBSITEBNARE PL B,

£ templatel HEEPEXNIRES AN ERGIZNFEHEEPEN . FHItH
REEERTLIRERINRHIBLIES.

49.2. PL/pgSQL

PL/pgSQL 2— PO #H Y Postgres #IEERFALRIES.
ENFEERAIIA Jan Wieck 5,

49.2.1. ¥k

PL/pgSQL BRIt Bfr2 IR —M o RUBNERIES, ©
- TJUATEIZREAMMARTRE,

« A SQLIBSBIEFIEN,

- ORRITERIE,

- BAEFFEAPEXMRE, RAFRIER,

- ST X ABBRSAREIE,

- ZTER.

PL/pgSQL & 418 23 7E f i 55 — X8 F BR BT AR A R S B R SUR H - A — 18 N B i35S
B, FENFZTEREOABLERPBEIRMNITR ID KIfR, XHHERT @Y DROP/CREATE
5 5B I R $ T B M A AR R R AN o K,

NFRHEPERNFERARM SQL B, PL/pgSQL FHBMBRLSER SPI &
IEE8HY  SPI_prepare() # SPI_saveplan() R#EEIEMERTIHR, X2E PL/pg
SQL EEPE-RLBELREAQRNTAN. BAlt, 831F2FERTIHINE0NEERE
R, REMENFEIRLEEREEEENENESAHRNEERZNH,

BRY AP EEENMA /AR ERL I, C BSRAPEEE XAERISEEER T L
F PL/pgSQL M. TIMBIEZERNZMHEREY, ZERENEXRERRERHRS|P
£/,

49.2.2. }k

49.2.2.1. PL/pgSQL B94543
PL/pgSQLIBEARRAAX/NE, iEXBRFMIMRAFEH LIRS ERXEN/NE.,
PL/pgSQL E—MEEKRHES., RHNEXE

[<<1label>>]
[DECLARE
declarations]
BEGIN
statements
END;
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HRIES

RENEQIH D AT UBESHENFR, FRULARNEORIMIRRERE.
ROEBPES PERNEEESRENZRHLIENIRUACSIINIIAE,
MAREXREERINEBE—IR,

BEENEAEIRME PL/pgSQL F B FHHIEGIH BEGIN/END SR FESZEHNEUEETSZ
BHNXA, REFMLSTEREENEIRRES, MA Postgres REHREES,

49.2.2.2. &

PL/pgSQL hEFWMER., W% '--' FE— 1 EEETEIER., '/ FR— 1 TERET—
AN HIAEEIERER, RIERBRARERE, BXES TR UIDMERTIRA, WELL TR
BWEGERERM '/,

49.2.2.3. =0

RFEHFRPEANMEEE. THICREBLRERNFBPXPER,
H—FIS 2 EELCCE LIEH FOR BHRNBEHEE, 154 PL/pgSQL RENSH=RABE
BUARIRSF $n BEIEH, BRERNTEE:

name [ CONSTANT ] type [ NOT NULL ][ DEFAULT | := value]l;

BR—NMEEEREBRNTE, MRLT=FHEAN CONSTANT, HEREER, REE
T NOT NULL, T NULL EBSEETHEIER. HTFHREZENANEEE SQL NULL
8, FTEEEA NOT NULL BT8R s EBRIAE,

BANEESRBARARHEIRE, ERE now' EAE— datetime XEHTE, SFEZT
EMAXMARARLENEEE, MARREAARFNEFTHEIAEEE,

nameclass%ROWTYPE;

EE—TEELEENEHNT. BUARKEETEFENXRIIUES.,
THFERBERFNERD, RENSHOUREERE (ZEMNERT) . EXHBERT,
HEMNATRRFF $n B2 —MTEE, BLJATHERN ALIAS 2 ABENE. TFR
BENRRTHNEAFEY, As6hid Oid FEHMAESZREM (AL ZTULRENE, mAE
TREBRNRSGEY) .
TERBENFERAEERT char() FHEXENFRANEBE.

name RECORD;

IEREMBTTRE, BREWEXNEN, SR TERM FOR B3R, RF
SELECT HBMFREIN—RLMFEIEET. B—MCRIUATARNIER, HiERPRE
ERRTEA RIS REIXESIERF RMEH S SBUETHHEIR.

& 22 EY NEW 1 OLD ITENIERES TR, X2WEN, BN Postgres fifa—
Mg 2RI IBEARAF RN LA REH,

name ALIAS FOR $n;

ATIERBESZE, TUARENVESHENE.

NFEASHELRBNESEE, XMHFZE2XLFN. SQL RFIHREFTTE  $1.
salary 7 PL/pgSQL f R A FER,

RENAME oldname TO newname;

BFHRE. CRITHER, AMEABIIENBEEAS—PBFR5IH NEW 5 OLD B,
XREA.
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49.2.2.4. ¥iE¥R
TENRBURHEETTMNEFEENERLRE, FAFHEXDPH type EXA:
» Postgres-basetype
« variable%TYPE
e class.field%TYPE
variable BER—REDLERER. ELHATRNTSHZR,
class REGENXRIMENZIR, field REDPENBHERZR,
{EF class.field%TYPE &ff PL/pgSQLERIREGEHANE X BARRLNERIZBEN
HENX., BRIgRB—1® char(20) BHHNERN—LEEBTTE=PULEBEERNERN PL/pgSQL &R
#H., WEBAINA char(20) 7 EH, &iEx. HiRE. £XNEMEHEX S char(40) BE
BEHIKEHE., K- 7THRLRH., EhtESEERERNAS 20 M ER., BNREI2

B class.field%TYPE EBHEXH, MEBHGEX/NEL, BEHFEEXEZEEENX
A text ZEMIER.

49.2.2.5. RixX
PL/pgSQLIEG P ERNMAERANBHERNNTHRLE, EEXREEEENREANIIRE
oJREREIGITH KA (40 datetime 2EA) 'now') , E Uk PL/pgSQL fEHfr 28 ATl BEIRAIBR
NULL XBFZINEEEE, AERAABERITEIHNITES
SELECT expression

F SPI BIE2R KB, AFREAR T, TEMRAFNHIMRERANSH, TENIIMEBISHH
PELHITRR. PL/pgSOL R P ERNMARAXLIAMENRE R,

Postgres FMMBAMMALBEOENEEENBRBEE —LEER. BAKR, TER MR

NITRERAR:
CREATE FUNCTION logfuncl (text) RETURNS datetime AS '

DECLARE
logtxt ALIAS FOR $1;

BEGIN
INSERT INTO logtable VALUES (logtxt, ''now'');
RETURN ''now'';

END;

' LANGUAGE 'plpgsql';

and

CREATE FUNCTION logfunc2 (text) RETURNS datetime AS '
DECLARE
logtxt ALIAS FOR $1;
curtime datetime;
BEGIN
curtime := ''now
INSERT INTO logtable VALUES (logtxt, curtime);
RETURN curtime;
END;
' LANGUAGE 'plpgsqgl';

Ty .
’
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HRIES

#£ logfunc1() BYER S, Postgres EfEMESEN INSERT MEZIHXIFAEZRFE 'now' KL
ZIEERE A datetime, EA logtable I BiRFER2AMER , X, BUNMSEETH—
MNEE, MEXNEEEMEERREBENMEGABEANAE logfuncl() ARAPEKEER. FH
W, XHLAREFAEEN,

# logfunc2() B9 F, Postgres EMEMERAKIE now' RIZEMMHARE, HMEIRE—
NMEAEERE 'now' B text HIEHE, EAWMELBIEZ=E curtime B, PL/pgSQL @RS
B text_out() 1 datetime_in() REIEX N FRF BN datetime 28!,

Postgres TR FTMENXFPL BN EZTE PL/poSQL N FRIZELHH, X2 6.3 5 6.
4 Z2BH—NER, ISR SPI SEEMB I XSMAKE., BAI7E PL/pgSQL 4, %
PRAKEABITERINX AR FHERNE—T %,

MRERAAFFEQPERCRFR,

ER—TREANZSKBAZBFRSIELBE AN,
ERSLESNMERNEHNMER[IEN, FHLEX—R.

49.2.2.6. i54]

PL/pgSQL f#Mr=si% TE IR A EENETRABHRIBWBA— T EAHRKLBIEESIZR
17, XFPERRNEREERTEE.

4=
BEEFT/ERFRE—MENEER

identifier := expression;

MRFRAXANERYUERE STENHURLEANE, HERXEFEMNNBE (W
char(20)) , £RERHE PL/pgSQL FHBERRERALERLENEHRHBMNEERE
NMARHEER. IR, XEUERSEREHARBEETHTEEIR,

E— P EBNERERWAICRIEITILUR

SELECT expressions INTO target FROM ...;

M. target TJURIER. TRENESHRNBREMCR/TFRIIE,

MEAFTHETENRENBIR, EHNEXTS BIRNEHETEITE,
BN K EizTHHEIR, FROM XEFEEOJPAR SELECT EEG A FIEIERLIRE.
. HIFSE,

E— 123 FOUND #J bool 284552, o] ATE SELECT INTO Z /a3 Bl BRIEERE
=ERI,

SELECT * INTO myrec FROM EMP WHERE empname = myname;
IF NOT FOUND THEN

RAISE EXCEPTION ''employee % not found'', myname;
END IF;

MREFROZT, REEF—TSRBABRTR, ERNBREHEEFR,
FRABS— TR
Prostgres  HUREDEXHFERHHMEDN—ME. HLt, FRRENERSNZRT

SELECT &S M—XHE (S8 —X PL/pgSQL RERHY SELECT) . BEHENAMHARAX
INBREBIE R,
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R. BHRESFRRAFNEWBERAS

PERFORM query
R4

B SPI HIEEEHMIT 'SELECT query' HE

%5[0
MEREGRE]

RETURN expression

BERIROS EERITR. REBNREEREREX . WRE

PRERIE, expression

EIREIX R M TERNKRENAREER RETURN 51, B AEETIHEIR.
FEANWERSEBME—P TR B SRR AR EI 2 E

PIES5HER
identifier [

[

wn EENREIFAR, B—5 RAISE 5G] LUEE 2 Postgres B9 elog #%l,
RAISE level ''format'' o1

ERNBARE, "%" BERELESHRIMRFN AT, oJaEN%sHE DEBUG (B4~
BITHNEREEDHEMEEIE ) . NOTICE (BEABTEEREHELRAZFPIHNA)
EXCEPTION (BA#IEEREHPIEES) .

i
IF expression THEN
statements

[ELSE
statements]

END IF;
expression WHURE—NED O LARRNH/RERTNE,

EEZN
EENCEZ SN
[<<1label>>]

LOOP
statements

END LOOP;
TEMER, AR EXITEQERALLE, tERE T MR ERRA EXIT B AkiE

ENLIEH—EHRE,
[<<1label>>]
WHILE expression LOOP
Statements
END LOOP;

ZMBER, RE expression FIREIER—EHNIT.

[<<1label>>]
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HRIES

FOR name IN [ REVERSE ] expression .. expression LOOP
statements
END LOOP;

A EYEEE LEHNER, ZE8 name BHIEIEN lnteger RRHBEREETE
HRER, —qu,BITﬁﬁﬂJ:ﬁE’]ﬂﬁ/\ﬁlﬁ‘ﬁ UEHABHRERE—R, EAFKERE 1.

[<<1label>>]

FOR record | row IN select clause LOOP
statements

END LOOP;

ERFTESFEKAREF select FAFERNFAET, NS THITXEEG, NREBHRE
EXITEEXIE, REWENTERKRZEMATLIRTE,

EXIT [ label ] [ WHEN expression ];

MERELY label, MRIFRENFER, FETFRNIT END LOOP ZEHNEEG, W
BRABHT label, EARHIETRE/BHRR EENIRS ., RARHINEFERE L
IF, B4Rk R RETR /3B END 2 F5H0iES],

49.2.2.7. it & 281312

PL/pgSQL BJLARREX itk 2832, BIMEFEE—HR CREATE FUNCTION sGs Bl A—1
RESH. REXEE) OPAQUE HIREL,

et R 2RI 20K B — L Postgres AT,
BEENENERNEEXPEHEIET —LRHHREE, B2
NEW

# YRR RECORD; 7E1TRARA 284 INSERT/UPDATE #E M REMEBIRETHNER.
oLD

¥IRAA RECORD; 7E{T4R A& 2260 UPDATE/DELETE {2/ PR Z BB ETHEE.
TG_NAME

HAEEE name; EELFRANMARSIRNTE,
TG_WHEN

HAREH text; RMARRIEN A 'BEFORE' 3 ‘AFTER' BFRFE,
TG_LEVEL

HUE R text; RAMKIRAE N 'ROW' 5 'STATEMENT' HIZFRF&,
TG_OP

HESR text; BUEN 'INSERT'., 'UPDATE' I 'DELETE' tY=245 &8, IEBEfA S22 NE
BELIRA A BY,

TG_RELID
HIEHEE oid; SEAARBEHANRINR ID,
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TG_RELNAME

HIEEE name; SEMARFHANERHNEIR,
TG_NARGS

#IRAEE integer; CREATE TRIGGER B &4l & 2832 MNS M,
TG_ARGV][]

HURB text #{4H; B CREATE TRIGGER EEGIHIS#, R3IM 0 i oILARERXR
B, £MES| (<08 >=tg_nargs) 5% NULL {&,

HRENBIuRE NULL, ZEREI—MAIFEAEMAIZAASSINENEHENER/IT.
AFTER it & 23S 2T LARE NULL {EmEET= 00, BEFORE fith A2 23K [0]
NULL BSSBHIfLA RS SR EMNTX—LIRTHRIE, BN, REIMNIER/ITESERIBEDE
BAN/EHBT, TTAEEE NEW fEREMEFHEREE, SEME—NTENFIER/ITR
[=],

49.2.2.8. &

Postgres iR B —MRIBANZELIRER , FHMAE. AN/ MEB[IPTHEHE—RIE
QILERELIEN, BNSEZHIMPIL,
ERSUOEB/AERREIRNANT—REH,

SJEABRNGRERZRE T XMER, EEMEEANIRRTASETHIE (BAN/
BHRER, FRER. BTER) . MERBEREERRUELT A —BRTE,

RE EERTRIA N ESHLRESMIAB I EIRRE. BMETLL,
BHNESEDINERELREATEFKNA, RERERBETEN.

Eitt, PL/pgSQL BRIERMIMASRIRATHEDER DI, E—RENMES Lt
B9 DEBUG &3 BERE, MBAKEEMMREUNGF AT ((TSHIEQXE) .

49.2.3. 46

XERGHPERMKETRRE PL/pgSQL RBEZ4LEH. EERNEIFOIUEE PL/
PgSQL B EAMI .,

£ PL/pgSQL P RERFHN—MEE AT 2ES| SHILIE, CREATE FUNCTION BY BREEYIRS
ARARFEAFENE., FEAFZFEFHNES I SHAMERBARIBLSIA,
BMMNESKABNEAAR, EltZE, NIARTENGFIMEERS|SME.
XMEARRTE Postgres REMAPHEARR S REPEE 0 EFREH,

49.2.3.1. —LE{§ B HY) PL/pgSQL K&K
TERA PL/pgSQL RS CIEF RKEUTIC D AIXT R 5K EZF M .

CREATE FUNCTION add one (int4) RETURNS int4 AS '
BEGIN
RETURN $1 + 1;
END;
' LANGUAGE 'plpgsql';

CREATE FUNCTION concat text (text, text) RETURNS text AS '
BEGIN
RETURN $1 || $2;
END;
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' LANGUAGE 'plpgsql';

49.2.3.2. E638 A9 PL/pgSQL E#
XE#H#ZE C RE—THPREIE PL/pgSQL FHMLM,

CREATE FUNCTION c_overpaid (EMP, int4) RETURNS bool AS '
DECLARE
emprec ALIAS FOR $1;
sallim ALIAS FOR $2;

BEGIN
IF emprec.salary ISNULL THEN
RETURN ''f'';
END IF;
RETURN emprec.salary > sallim;
END;

' LANGUAGE 'plpgsql';

49.2.3.3. PL/pgSQL fit & 28i3 12

MR RHREIARDBANEN—T8, JRHAP 2N EEHSWEENEIZT L,
ERBRAEBTERNEF, HATIRREE,

CREATE TABLE emp (
empname text,
salary int4,
last date datetime,
last user name);

CREATE FUNCTION emp stamp () RETURNS OPAQUE AS

BEGIN
—-- Check that empname and salary are given
IF NEW.empname ISNULL THEN
RAISE EXCEPTION ''empname cannot be NULL value'';

END IF;
IF NEW.salary ISNULL THEN
RAISE EXCEPTION ''% cannot have NULL salary'', NEW.
empname;
END IF;
-— Who works for us when she must pay for?
IF NEW.salary < 0 THEN
RAISE EXCEPTION ''$% cannot have a negative
salary'', NEW.empname;

END TIF;

-- Remember who changed the payroll when

NEW.last date := '"'now'';
NEW.last user := getpgusername () ;
RETURN NEW;

END;
' LANGUAGE 'plpgsqgl';

CREATE TRIGGER emp stamp BEFORE INSERT OR UPDATE ON emp
FOR EACH ROW EXECUTE PROCEDURE emp stamp () ;
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49.3. PL/Tcl

PL/Tcl 2—Nol3#8Y Postgres HiEERAIRIES, ©IfF Tcl IFS oI IAKREIZRAMNA

XN RYIE Jan Wieck FE .,

49.3.1. ik

PL/Tcl iRt 7T M BB EE CIBES PRGN KETEEN, EHE LR,

FHRFZAEANRHE— RN Tl BESRPAT. RTRE Tl NERGLEZI, R
BOYGLUATE SPI REIREURED elog() REER. REMER CIESIERD
HIRERIREIAEE, EEIRS Postgres AP ID AR OS Rifsial, Hik, STRARIFESMR
FEEREIEERFPERX—ES,

A—TARENREIZ, Tl IRAEARNTEIELECIZMA /LR,

MBEZREIENEELSBRIEET Tcl/Tk XiF, PL/Tcl HALERNEENSRAESEHNE
EH%%&E Postgres EEERT,

49.3.2. #iik

49.3.2.1. Postgres 5 Tcl ZES

# Postgres b, RAESHPHUHELEAR, B—TRYEBMITUBTREANELY, X5 Tcl
UREBSMR, ATIL PL/Tcl RHEFHIREYE, RER Tcl I2ZPEIRE pg_proc 1THIXS
R ID ERBIR—E5. BELL, E— Postgres BRENARISE LB RART Tcl KiFtEAR
B8,

49.3.2.2. 7£ PL/Tcl hE X /&
ERPL/TclESCIZRE, EREMNIEE

CREATE FUNCTION funcname (argument-types) RETURNS returntype AS

# PL/Tcl function body
' LANGUAGE 'pltcl';

EENTEARX RN, SHSUTE $1 .. 5n BERERE Td I-E, Bl—NREFD
int4 [EPRAREHY/IVIN max R UKL :

CREATE FUNCTION tclimax (int4, int4) RETURNS int4 AS '
if {$1 > $2} {return $1}
return $2
' LANGUAGE 'pltcl';

SEXRVNBSH T AN ELEER, HETHTRERESXENENSE. RL
PRATRHENEMA NULLE, EAsEIESHED! TER— 1 PL/Tcl EX overpaid_2
BRE (M EH Postgres X44) B F

CREATE FUNCTION overpaid 2 (EMP) RETURNS bool AS '
if {200000.0 < $1(salary)} {
return "t"

}
if {$1(age) < 30 && 100000.0 < $1(salary)} {
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return "t"

}

return "f"
' LANGUAGE 'pltcl';

49.3.2.3. PL/Tcl d I B R
A (KHEHIEHBXEARN SPI BN ) , SEENIENROARZBRE—LELBRS
#HiE, A—RiEPHITHEE PL/Tcdl IBEZFE—Le Tl ##ReS. AR PL/Tcl 2
BRZEMEREN, SNIRHMOILLUEE upvar HLHIE—NME, XPMTENEBEEES
ENREE, BEE2 GD,

49.3.2.4. PL/Tcl hgyft & 221358
1£ Postgres o1, ARSI ENNRESE. REIZEE N opaque BEEL, 7 PL/Tcl 1B

b 2Nk,
REMAREERNESSEL T ZRERATRER:
$TG name

Sk B CREATE TRIGGER iB6] B9 & 382 7R,
$TG relid

SHAA BRI RFBANRNYR ID,
STG relatts

EFRZBAMN T IE, saiETE—TRYETE, ALLA lsearch Tl 5L EINERDE
KTELZN, BRENEHRSS5FERE pg_attribute REBRPHESHRE (FM 1 F
8 .

$TG when

Atk 25E A KIS BEFORE 3 AFTER BIZERFE,
$TG level

A& 28 A AMEMA ROW B STATEMENT /&,
$TG op

Rt R 25 B4 9 INSERT, UPDATE 5§ DELETE B)F /&,
SNEW

£ INSERT/UPDATE #{Eth B S HRITERNEA, DELETE BFAZ,
SOLD

f£ UPDATE/DELETE #{Eh I ZIHRITEMNEA, INSERT A=,
$GD

FE#ERNEBREHIRLHA,
sargs

1ZCREATE TRIGGER BAE HHMELA T RENSEAMRN Tcl 51X, XLESHAEIEADE
AILAR $1 ... $n iFial,
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i & 2SS REHNIREER F/E OK 2 SKIP 2—, &R 'array get' Tcl uquéElE’]ﬁlJﬁ ilEI
RREER OK, flAARALARIEFRE (INSERT/UPDATE/DELETE) BT, A,

SKIP &iFfit &S STEI MY MM INEZIRME, 'array get' BF)REIF PL/Tcl Mt A SEIEES
RE—MEELE 1T, BERE SNEW PEHEITHTIEAN ({XBR INSERT/UPDATE) , AHE
W, FrAXL A7 A2 BEFORE H FOR EACH ROW B ABEN..

THE—MNRAMARERE, BRERPH—PBEERRNZTRTIERRE,
NFHBANT, ZEDRLR 0, REBRXEHREIEE:

CREATE FUNCTION trigfunc modcount () RETURNS OPAQUE AS '
switch $TG op {
INSERT {
set NEW($1) O

}

UPDATE {
set NEW($S1) SOLD(S$1)
incr NEW(S$1)

}
default {
return OK

}
}

return [array get NEW]
' LANGUAGE 'pltcl';
CREATE TABLE mytab (num int4, modcnt int4, desc text);
CREATE TRIGGER trig_mytab_modcount BEFORE INSERT OR UPDATE ON

mytab
FOR EACH ROW EXECUTE PROCEDURE trigfunc modcount ('modcnt') ;

49.3.2.5. M PL/Tclif OB E
£ PL/Tcl 32 AR h o] LME A T F S RIF RIEUEE:
elog level msg

AE—5AFHEE, TTREN%KAIE  NOTICE, WARN, ERROR, FATAL, DEBUG #]
NOIND, 5 elog() C #8948 =,

quote string

SEFIERS|SHRMLER, L4 spi_exec & ‘JZ Spl prepare NEHFEFEPERATE
HNNiZERE (RBT spi_execp BUEFIER) . B—RXHENEDFZRS:

"SELECT 'S$val' AS ret"

Hoh Tcl TE val LFREE "doesn't", XRBIRLNTNFRFH

"SELECT 'doesn't' AS ret"

=& spi_exec & spi_prepare B SE#EFEIR, EMNZEE

"SELECT 'doesn''t' AS ret"

#EMASH
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"SELECT '[ quote $val ]' AS ret"

spi_exec ?-count n? ?-array name? query ? 1oop-body?

NEAE BRI/ MRS/ M/ HITER, TIER -count (EEIR spi_exec EHELLIE
HIRARITE,

MREFR SELECT lﬁﬁ#ﬂ AT OERNERAR (—H Tcl 55, FIRTE foreach iEG)
hARKE) , MxHEENE—i7KE, FBTE continue/break EBITHETREI—5, &EH
FEHERBAGZE %E’]”‘“EEP E5]lid

spi_exec "SELECT count(*) AS cnt FROM pg proc"

SETE $cntiRE A pg_proc RABRTITH . NMRLEH T -array ER, FHEBFEAN
BA 'name' IXBXEAF LS EARS], MARETEMNETE,

spi_exec -array C "SELECT * FROM pg class" {
elog DEBUG "have table $C(relname)"

}

2% pg_class BS—T4TEI—% DEBUG BREE. spi_exec HEEIEREWHIMMN/T
¥, 52B%8 SPI processed ¢E’]1E$Hﬂ

spi_prepare query typelist

EHREITEEHNEUERT. B5 CERSPL_prepare HEARR: YIS B
E%J@JTHEW??J:TI A, BangEMEMEIHmAREE.,

MREERSIHTSH, LBBVRA Tcl FIRMERS L., spi_prepare FIREER—1
T ID, BFREXS spi_execp BIAA. RFEIM spi_execp,

spi_exec ?-count n? ?-array name? ?-nulls str? query ?valuelist? ?1oop-body?

47 spi_prepare MEHIIH LI H TS, T[IEN -count B &K spi_execp FFELL
BHRKXITH,

-nulls WOLEERHTIEI 'n' ZRERNZERSE, 5K spi_execp BLEER NULL, 0
R, ENKEXARETFETENNE.

queryid £ spi_prepare {EREH ID,

R spi_prepare LA TERGIE, NARETRZEL spi_execp —MEENSIFHEE
B Tcl {EFIR, R spi_prepare BIEBFIRANZ, NHAEEZXNESEH,

WMEEIFRE SELECT 15349, BHREMERFENTENNEALXE spi_exec — T k48
[A,

THE—MERMEEIE PL/Tcl RERA:

CREATE FUNCTION tl count(int4, int4) RETURNS int4 AS '
if {![ info exists GD(plan) ]} {
# prepare the saved plan on the first call
set GD(plan) [ spi prepare \\
"SELECT count(*) AS cnt FROM tl WHERE num >=
\\$1 AND num <= \\$2" \\
int4d ]
}
spi execp -count 1 $GD(plan) [ list $1 $2 ]
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return S$cnt
' LANGUAGE 'pltcl';

EE, Tcl MiZE NS NI ZR N E A DL ANNGE, FAERITSE
CREATE FUNCTION Fth £4MERAAT, 44 spi_prepare HIE N F/F R NE M ZERE
TTHSHRICSHMNE, YR $1 HE—RREE RS R EER,

AN unknown 3%

PL/Tcl XNEBNARARME TIHKRXF. BIRBIBEMNEEE pltcmodules 1  pltcl_
modfuncs, IR E{1FE, 'unknown' ERSHEMRBER[CIBREILNER., S5 EA—
KB Tl HREE, 215K unknown EREEBZIEREFENEEMERD, 11
BRE, MRBEHIZER, EBAX—1TA, PL/Tcl BAALES[NAERZFNRE -
DPLTCL_UNKNOWN_SUPPORT,

7£ PL/Tcl /2889 modules FEHRPMEHIPXLERNTIFHA, EDEAENARILLTEN
unknown & HREYIEAD ,
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2 51 & Large Objects

& Postgres o, HIREFMHEETTAD, MBEDTHAREBLHER, ATHERNANE
8192 75, HFEX/NNLRENKRIE. A THFERNERFENFME, Postgres T X
MRIEO, ZEOUERXXGNG N NEEERENREBENAFHE, A5HH#R Postgres X
NREFENZH AR RBENEDESEO.

51.1. JhiEiFid

&=#], Postgres 4.2 XRF=FIRENANRII: /5  Postgres  ZAHMIXHEF. 1E
7 Postgres EEH UNIX 3. AR{EANTEMEE Postgres HIRERIHIEIE.
XARPHETHYRNER, B, £ PostgreSQL P RATAXEHE AN RENTFHEE
Postgres #EERNIHEIE. REPIDERERE, BRUETE™ENIMBEREY, BTHE
RE, XfFESREIRA Inversion AR, (ARHPENIEE Inversion AN RIEAE
XiERA, ER—%%. )

51.2. Inversion X3 &

Inversion KX REVSEIIE RS RIFD A" R"FHHERIFEELIEENTAD, —1 B-tree &3]
FRIEFEBEAL 718012 5 BY REBRIEE R B IEHRAIR S,

51.3. R R#EO

THE#AE Postgres IRMHANHRIANRIIZNE, BEESRPEINRAFEENRE IS H
Bi%, BeERPEAERZEONNE—SoNAZE, (NFHRE Postgres 4.2 HIH
F3Kif, PostgreSQL E—EMEE, RETEESNED., ZEBEONISEHN C RES
X XXX LOST TEXT? WHAT SHOULD GO HERE?? 2—#M8, Postgres BIAXNS
EOE UNIX XHRFEDRI, 85 open(2). read(2). write(2). lseek(2)

EXNAIERE ., AP REAAXEFRERAMNKTRPRERRNBIEIE. Fl, RIREFE
—NMNEEEALRERZA mugshot IR SRR, BBATTLAE mugshot #iE EFBE—13
A beard HIR#, Beard TJUBEERAFWNT=02Z—59, HHEEHELMABTEE (W0
REWNIE) . BEMNAWRPEAREERK beard RFED, EELAZEHRE, KWNKRITUMN
MR C R EEE T ZENSIEES FiRfEFiA0, Postgres 127 —HZIFFTFF.
EEL, BEA. XFMEANR EEMBBIRE.

51.3.1. BIE— PR R

2k

0id lo creat (PGconn *conn, int mode)

BIE— AN SR, mode Z—/MUER, HAMANKNE FTAREYE. XEHHHF
SEEENXIE PGROOT/src/backend/libpqg/libpg-fs.h o, HEIER (iE, STk
5) HIC INV_READ #1 INV_WRITE {I"="E—ERiEH, WRAIRMNHHTE——
MR, NRECHNAEMANSHEERBE —MFHRNAEXRD ——PANZHIRE  INV_
ARCHIVE {i, BBEIE+AURANKNEENFEEERES, N TFARALIMIES,
XA SRR AT, TEHNGLEE— (Inversion) KX¥R:

inv_oid = lo_creat (INV_READ|INV_WRITE|INV_ARCHIVE) ;

51.3.2. EA—1KWR

ZL—D UNIX XHEANNKNR, BA

0id lo_import (PGconn *conn, text *filename)

filename SIS EBZS AN KT REIHAHI UNIX BEERE,
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51.3.3. BH—1 KR

BIE—PANRESHE UNIX X4, BAF

int lo_export (PGconn *conn, 0id lobjId, text *filename)

lobjld Z2HIEEES LA ZRE 0id, filename SHUEESHH UNIX BBEE,

51.3.4. s TH— M IEHN AR

ZITA—TMUENANSR, HHE
int lo open(PGconn *conn, 0Oid lobjId, int mode, ...)
lobjld B#IEEFEITANANSRE 0id, mode {IREIFRELUE INV_READ), BiREiE

SRRITH. KARECIZRZBITEITH, lo_open RE—]MNANZRERR, HEEE lo_
read. lo_write, lo_lseek. lo_tell #1 lo_close ${EH.,

51.3.5. RN REAHIE

ik

int lo write(PGconn *conn, int fd, char *buf, int len)

£ len FHM buf EAXRMR fd, fd SHLARFERIED lo_open REIH, EREERERS
ANFTH, REHRE, REENA,

51.3.6. T AR LEN

EFNANR EYHRNEHEMNE, BA

int lo lseek(PGconn *conn, int fd, int offset, int whence)

L BIFRIE fd FRIR KX R A H A B H 81T offset IEEMF{IE. whence IEKER
SEEK_SET. SEEK_CUR 1 SEEK_END,

51.3.7. XKFA— 1N RKTRBERFF

oJLABT A TENRERX A —PAYR:

int lo _close(PGconn *conn, int £d)

Hd fd 2H lo_open IREIB AN REIRRF, KIS lo_close R[EZE, K4EHRN, REE
R,

51.4. REZE SR EN

ERIMHNENSEMEL lo_import F lo_export, EMEFESQLEEFER, TEE—

BERBIF:

CREATE TABLE image (
name text,
raster oid

);

INSERT INTO image (name, raster)
VALUES ('beautiful image', lo_ import('/etc/motd'));

SELECT lo_export (image.raster, "/tmp/motd") from image
WHERE name = 'beautiful image';
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51.5. M LIBPQ ifial KXt &

TER—NREERF, B/RT LIBPQ hAXNREANEZL. BFN—HAERET, BX
TiEESRNEEERB D, ZEFULME .. /src/test/examples B E|, /A LIBPQ
th KXY B O BB R A R 2 8 & sk X5 libpg/libpg-fs.h H8E# libpq .

51.6. 2R

2 R —————
*
* testlo.c—-
* test using large objects with libpg
*
* Copyright (c) 1994, Regents of the University of
California

*

*

* IDENTIFICATION
* /usr/local/devel/pglite/cvs/src/doc/manual.me,v 1.16
1995/09/01 23:55:00 jolly Exp

*/
#include <stdio.h>
#include "libpg-fe.h"
#include "libpg/libpg-fs.h"

#define BUFSIZE 1024
/*
* importFile * import file "in filename" into database

as large object "lobjoid"
*
*/
Oid importFile (PGconn *conn, char *filename)
{
0Oid lobjId;
int lobj fd;
char buf [BUFSIZE];
int nbytes, tmp;
int fd;

/*
* open the file to be read in
*/
fd = open(filename, O _RDONLY, 0666);
if (fd < 0) { /* error */
fprintf (stderr, "can't open unix file %s\n",
filename) ;

}

/%
* create the large object
*/

lobjId = lo _creat(conn, INV_READ|INV_WRITE) ;
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if (lobjId == 0) {

fprintf (stderr, "can't create large object\n");

}

lobj fd = lo open(conn, lobjId, INV WRITE);
/*

* read in from the Unix file and write to the

inversion file

\n") ;

len)

void pickout (PGconn *conn, 0Oid lobjId, int start, int len)

{

*/

while ((nbytes = read(fd, buf, BUFSIZE)) > 0) {
tmp = lo write(conn, lobj fd, buf, nbytes);
if (tmp < nbytes) {

fprintf (stderr, "error while reading large object

(void) close(fd);
(void) lo close(conn, lobj fd);

return lobjId;

int lobj fd;
char* buf;
int nbytes;
int nread;

lobj fd = lo open(conn, lobjId, INV_READ);
if (lobj fd < 0) |
fprintf (stderr,"can't open large object %d\n",
lobjId);

lo lseek(conn, lobj fd, start, SEEK SET);
buf = malloc(len+l);

nread = 0;
while (len - nread > 0) {

nbytes = lo read(conn, lobj fd, buf, len - nread);
buf [nbytes] ="' ';

fprintf (stderr, ">>> %s", buf);
nread += nbytes;

}
fprintf (stderr,"\n");
lo close(conn, lobj fd);

void overwrite (PGconn *conn, 0Oid lobjId, int start,

int lobj fd;
char* buf;
int nbytes;
int nwritten;
int i;

int

399



Large Objects

lobj fd = lo open(conn, lobjId, INV_READ);
if (lobj fd < 0) {
fprintf (stderr,"can't open large object %d\n",
lobjId);

lo lseek(conn, lobj fd, start, SEEK SET);
buf = malloc(len+l);

for (i=0;i<len;i++)

buf[i] = 'X';
buf[i] = "' ';

nwritten = 0;
while (len - nwritten > 0) {

nbytes = lo write(conn, lobj fd, buf + nwritten, len

- nwritten);
nwritten += nbytes;
}
fprintf (stderr,"\n");
lo close(conn, lobj fd);

/*
* exportFile * export large object "lobjOoid" to file
"out filename"
*
*/
void exportFile (PGconn *conn, 0id lobjId, char *filename)
{
int lobj fd;
char buf[BUFSIZE];
int nbytes, tmp;
int fd;

/*
* create an inversion "object"
*/
lobj fd = lo open(conn, lobjId, INV_READ);
if (lobj fd < 0) |
fprintf (stderr,"can't open large object %d\n",

lobjId);
}
/*
* open the file to be written to
*/

fd = open(filename, O CREAT|O WRONLY, 0666);
if (fd < 0) { /* error */
fprintf (stderr, "can't open unix file %s\n",
filename) ;

/*
* read in from the Unix file and write to the
inversion file

*/
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while ((nbytes = lo read(conn, lobj fd, buf, BUFSIZE))

tmp = write(fd, buf, nbytes);
if (tmp < nbytes) {
fprintf (stderr, "error while writing %s\n",
filename) ;

(void) lo close(conn, lobj fd);
(void) close(fd);

return;

void
exit nicely (PGconn* conn)
{

PQfinish (conn) ;

exit (1) ;

int
main (int argc, char **argv)
{
char *in filename, *out filename;
char *database;
0id lobj0id;
PGconn *conn;
PGresult *res;

if (argc !'= 4) {
fprintf (stderr, "Usage: %s database name in filename
out filename\n",
argv[0]);

exit (1) ;

}
database = argv[1l];
in filename = argv([2];
out filename = argv[3];
/*

* set up the connection
*/

conn = PQsetdb (NULL, NULL, NULL, NULL, database);

/* check to see that the backend connection was
successfully made */
if (PQstatus (conn) == CONNECTION BAD) {
fprintf (stderr, "Connection to database
\n", database);
fprintf (stderr,"%s", PQerrorMessage (conn)) ;
exit nicely(conn);

}

'$s' failed.

res = PQexec (conn, "begin");
PQclear (res) ;
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printf ("importing file %s\n", in filename);
/* lobjOid = importFile(conn, in filename); */
lobj0Oid = lo_import (conn, in filename);
/*
printf ("as large object %d.\n", lobjoid);

printf ("picking out bytes 1000-2000 of the large
object\n");
pickout (conn, lobjoid, 1000, 1000);

printf ("overwriting bytes 1000-2000 of the large
object with X's\n");
overwrite (conn, lobjOid, 1000, 1000);
*/

printf ("exporting large object to file %$s\n", out
filename) ;
/* exportFile (conn, lobj0Oid, out filename); */
lo _export(conn, lobjoOid,out filename);

res = PQexec (conn, "end");
PQclear (res) ;

PQfinish (conn) ;

exit (0);
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AAE Postgres B— C hiy ik ATt SQL #5444, ©H Linus Tolke' &1 Michael Meskes?
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HO

BYEHMERNFT, BRASREARTFEFIMER PostgreSQL HAREHHITTNAE

52.1. At ARERAI SQL?

548 sQL ZAHHEMA AL, AR SQLE—E/NNRNE, ERRTE CEFNZEZ
BEEDEENLIEB T, 52 RDBMS KEFGEZFHIXPHRARIES.

B ANSI R T XM IRARNES NI IMITTE, ecpg BIRITR O] REHBIX MR,
Fit ] LEE A EA RDBMS ME-BREHIRAT SQL BF#1EE Postgres, MM3AHBBEK

HEREH,

52.2. ¥I&

RA C M L5550 SOL AR REERERF. EFRHTE SQLIEAPERANEE, FEIL

Ay

MIRTERFRET declare b, SQL EWMEEARRINEE,

RWIFZAT, SEARAN SOQL C MtERLEXH, SEMRERYN SQL BORBRMNEEANS
HOREORA. BEEAE SOLIETRANRE, HEBEREIERNEE,
RRRRFFEEN S — S PTHRANS R ERE,

XERH (LR EEZR— PR NSHPRERER, BESEEO (1ibpg) AT SQL &
], HEERKEEIATRLENSH D,

REREITRER, JEFEIE SQLIEAN, % SQL IBUMSH XN EIEENIT, RUUEERE

RER,

52.3. W{al{E A ecpg

ABNEWEAER ecpg TR,

52.3.1. figL-1E3E

AL ISR 0UM ecpg, REFENT Postgres B bin/ BRH,

52.3.2. F

ecpg FEMUM 1libecpg.a 3 libecpg.so, M4, ZER libpg FES Postgres RS 88
5, BWARATA -lecpg -1pg SEERNER,
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EhE—L"REN"DE, BENEHRIEEER.

+ ECPGdebug (int on, FILE *stream) EE—TSHIFEZTMITARXEE. BXATH
HE stream, KREH SQLIBARIERESHMER,

HEdhEEEN—PR ECPGdo, M EXEC SQL COMMIT. EXEC SQL ROLLBACK. EXEC
SQL CONNECT Z4MIFFE SQLIBAIHSIEAETE, ESRMNEREAEHNERE (BIEAT
FrEMAZENFRFSH) UR Postgres RE[/IRENLE R, EHE SQLIEGADHIEIRITIX
<IEEEH.

+ ECPGstatus () X NMNAEEEEEIEWEENNKRE TRUE, SNK[E FALSE,

52.3.3. fHIRLHE
27 BEBIBMRE Postgres RS BER, IREIUTEXHFE] include KepO SR FEIRHEAY

—7
exec sql include sqglca;
XEEX—PMEMUR—TEA sqlca NTE, WT:

struct sglca {
int sglcode;
struct {
int sglerrml;
char sqglerrmc[1000];
} sglerrm;
} sglca;

MR F—% SQLBARETEHEIR, N sglca.sglcode BIE, R sqglca.sglcode /N
F 0, XREMTENEIR, IIUNSREEEXSRANESATRE, NREXF 0, 2T EE
=, HlERPEEMEKRNT,

sqlca.sglerrm.sglerrmc BEE—MERERNFRFE, ZFZFHEL “line 23" £E, Ho
TS BEXHTHTS (ZHFLEMAER[EMRNXETHTS,
ERFEHIECEBENBAXGINTS, )

o RE R £NEIRGIER:

-1, Unsupported type %s on line %d.

BEAKE, XIRTAESFENTERMARNAS,
WIFRIZ TR AL IR 3 A0 FE U AR A AR RS

-1, Too many arguments line %d.
FLEIRB/E T, £ T —LERERBNLHE,
-1, Too few arguments line %d.
FARLIBERARIM T, £ T —EARIEHMEE,
-1, Error starting transaction line %d.
Postgres EIAERRTEFTFEE,
-1, Postgres error: %s line %d.
F#P Postgres $HiR, HEPEEXE Postgres FiRHIHEIRER .
1, Data not found line %d.

XE—NMER"#R, SFFEANASEARE, RERNELERR T R,
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-1, To many matches line %d.
XERREWRE T 217, RHPITH SELECT ROTBERE—,
-1, Not correctly formatted int type: %s line %d.

XERBELTTEMNHEBE int, M Postgres HIEETHFRES —FHEE GAETEEHE
R int BB, FER strtol HUXNE#,

-1, Not correctly formatted unsigned type: %s line %d.

XERRBEEFTESHEEE unsigned int, M Postgres FUEEFWNFRER PR,
BAERBEBER A unsigned int BB, FEA strtoul HUXNEEHR,

-1, Not correctly formatted floating point type: %s line %d.

XERRBELTEHNEBE float, M Postgres FIEETWFZERER—MER, 516
RN float EI'HE FER strtod {UX Mg,

-1, Too few arguments line %d.

IXZR Postgres IREIFIEREHRINBENLRELTES, UIFRTE INTO :varl, :var2
JERPRETIINEERE,

-1, Too many arguments line %d.

XZE R~ Postgres IREIFNERILBINNBENBEELTELD, BIFRTE INTO :varl, :var2
FIRPRTAREBEELE,

-1, Empty query line %d.
Postgres JR[E]Y PGRES_EMPTY_QUERY,
-1, Error: %s line %d.

X% 7R Postgres #&[E] 7 PGRES_NONFATAL_ERROR. PGRES_FATAL_ERROR & PGRES _
BAD_RESPONSE $#fizz—, RB—fUURFEESEERFIRA,

-1, Postgres error line %d.

Postgres JR[E] T EEARANEIMT L IBHIN S, XRoIgERE A Postgres BIMRAS ecpg FE
FIRA A TEL

-1, Error committing line %d.

comMmIT HAEHH$E ., EXEC SQL COMMIT ##i%A Postgres A — end #§4E, MABE
BIEATHIRIE,

-1, Error rolling back line %d.

ROLLBACK HAjEH$%, EXEC SQL ROLLBACK #Ei¥A Postgres fJ— abort #
1€, MABERTEHITHIHRIE,

-1, ECPGconnect: could not open database %s.

R E R I

52.4. Rl

KIEASHEBNRERERE, HEXMEISMAZ NSRS,

405



ecpg - C 1EERAT SQL

Oracle B B{ES T EEM
AIX3 &y Oracle 7.0 JR{ERAEZERNFER LB 0S NS, ATNAIRITEUMBSES
NAXEENE, A28 N NAHRERN—INEFiRHEE,
MEHIEESSMNASMIBTER— M HRED, £ oracle NEERADXEABEX
.

RXBEMEEMIRIT Postgres BIFEER, MXFPENEAR LIRGHIERE.

52.5. \E{tt RDBMS {4+ 15548

fFH T #EST ROBMS R BHLFBEIRANARS......

52.6. &

MO.5RFHR, ecpg 5 Postgres —i2 k1T, EULFARRKRN—ES, REIMGHIFaR. FEMk
MAFAMIZ ER R IFFRE,

52.7. A RE

ATEHOEBERK ecpg EONA, EFRFHOMT T, XENEVRIULEAHEIERR
ATEBHANARS, MAEER—TNZEUCZREEMEE, L, EHR ecpg BIRER
ZEIRER—T, MRRNEARRIITERRNE, BHERTS.

52.7.1. FHHE

XN ARAGI AL IR BR A — L iR BE -
HERRTFRFH

ecpg FEMEY PQ &0 (LHEHRZ PQexec M) KBIBERZUFHERAMEN, AX
EBFRT, HNFEPESEFHE, XSR—ITENEH.

Azt
AENFERNIFAANERRES, MASEEA -1,
to_date et al.
iL®
ERIEMNHRIE declare RPEX,
REEIESD
THHEES EARER:

exec sql type
exec sql prepare
exec sqgl allocate

exec sqgl free
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exec sql whenever sqlwarning

SQLSTATE

message ‘'no data found”
exec sql insert select from a4 "no data" &R IE RN iZ 2 100,

sqlwanr[6]

W& SET DESCRIPTOR B th#5EH PRECISION 5f SCALE {E¥4% 728, sqlwarn[6] i

y\] 'W' o
7S 1%
BUMIEERE— LGS RENNEMEESHAMA,

WMRRE—ERSEFENXERNR, REFEERNAENGE—MMMERL N IR

Postgres #3BEE.

XFPINBE DT AR — AR ARSI, BEEKET AU ANER. EMEIX—<,

RBEXEE ENAERN A A LA se TV ERANIER,
52.7.2. The Preprocessor
EANBHBETINTR: BTEBRNRTSEREOMLENES1T.

BEETMGERARETE, BEBAXATHL.
BECAREMERAZRELEZ HEMABAEE.

HiBZ EXEC SOL AN, BEESNAHBREERBETHE, EXEC SQoL BEAITTUR TIZ

BEHEKX
BB

exec sgl begin declare section;

FHa, B
exec sl end declare section;
ZR, PPRAANTTERFH,
EX MNP ERNEGNEEERRE
Faicy

FRESWOEE M4, EZRERNHEA—MEEN CEE,

AEARMMRE — RS T B — L8

7R VARCHAR #1 VARCHAR2 S ABNLEEHMA— 1 HENEL, BRIXENS

BH :

VARCHAR var([180];

WAL IREY

struct varchar var { int len; char arr[180]; } var;
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B384
include FEENHHZ:
exec sgl include filename;

[=¢:3:924

#include <filename.h>
EEIEG
connect EEAHERZ:

exec sgl connect 'database';

ZIECRAEIREL

ECPGconnect ("database") ;
FIF R RE S

open cursor EAHFEXR:

exec sql open cursor;

A, FAEFFBED.
REG)
commit FEANEE

exec sql commit;

R P REIER

ECPGcommit (_ LINE );

ERIEG
rollback EGMNFR R

exec sql rollback;

R PR

ECPGrollback( LINE );

HipiEa]

Hfth SQLIEAIREMIA exec sql Fa. P ; SFREED. EB—TIEHS/E SQLIE

AHBTREER.
SFSUES (1) FARNEREREER,

BB SELMTERYPFBENZREERFEEZRFNEE, HFEARE SOL BAES

ELESFRARBHEE, LiENXENEHSE B HURTFREATE,
T SQLIERPHENRE, RYHMBIBERINETSH:
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PARFBR TS FRRBI B

ERERIEE

ZTENKX/N (IERZ varchar)
HAPHITRERNE (B TFEEINE)
FHAP TN aRNREEE (FTEAME)

HTHAMBRERIN, RERISHELAREE., ENIFARTUERE,

52.7.3. — 1" EHHIF

THE—1TEZNFF, WMAMLESNE YL :

exec sgl begin declare section;
int index;

int result;

exec sgl end declare section;

exec sgl select res into :result from mytable where index = :
index;

BN :

/* These two include files are added by the preprocessor */
#include <ecpgtype.h>

#include <ecpglib.h>

/* exec sgl begin declare section */

int index;
int result;
/* exec sgl end declare section */

ECPGdo(_ LINE , "select res from mytable where index = ;;",
ECPGt int, &index,0,0,sizeof (int),
ECPGt EOIT,
ECPGt_int, &result,0,0,sizeof (int),
ECPGt EORT ) ;

(RFMPOHERH T MM, FRRTLIBIREEM, )
52.7.4. FE

ETPREENHEZ ECPGdo R, BESHETTHNESH, BEHRINASHEBXS varchar &
HOoESNTEHE=ERFNVE, XREZRAE 50 NMEAHSH,

BH8E:
—NMTE

XE2REANTS, RATERER.
—NFRFEB

X2ELRER SQL BXK, ZERFEWMAZTEMEK, NALRFNRIMEZMANIBERNE
. EXENEIMNNE, ZHEFES ;"

MARE

WX FRLESRN—NER, 8EMAZEFIANSH.

il

el

409



ecpg - C 1EERAT SQL

ECPGt_EOIT
—MUEE, RRABERALE,
WMHEE
MXFRLERN—TME, BMAEEEFIETSH, XETERRIVER.,
ECPGt_EORT
—MLEE, RRABEXRE,

PR SOL BAEHMAE—IMESZPAT, RIFMRALRRES., ENFIRE—RESTRR/ER
ZENE—FREBEQRRSHE—1E5.

frem: MAEMEENSEE.
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libpg 2 Postgres B C NARFREN., libpg B—HEFR, ZFPEREEBEIEAITIU
[0 Postgres GiRARS SMEX TR FH BRI LEBNE R, 1ibpg LEEMLA Postgres iz
BEONKESIZE, 83F libpgt+ (C++) | libpgtcl (Tcl) . perl5 # ecpg. HI,
BMERERPNR LRENREE, libpg TANELFENRRKZBEEE, AHREEE=
NMaERErF, BRNARSEHER libpg iR, THERTIEE/LNTEN 1ivbpg NAERF
P

../src/test/regress
../src/test/examples
../src/bin/psql

A 1ibpg AT EFDLAERILXH 1ibpg-fe.h, FHMMAS 1ibpg FEREE,

53.1. EE B i i bR 2X

THHNOEAFEIS Postgres FimRFH[INEE., —TNARFIURNITHASNE
nEE (BRZ—RFERESMUEE) . 8NEEZEH— PGconn  XN&RER, ZX
%Ri®F PQconnectdb() B PQsetdbLogin() %18, FE, RIERNGFEADUETFE
PGconn WRELZENE, XERHRBIRE—PETHNRIES . EETEENRLESH
2, NMHiEMA PQstatus KK EEZEESMINEL.

+ PQsetdbLogin 5EIHEY —NIEE,

PGconn *PQsetdbLogin (const char *pghost,
const char *pgport,
const char *pgoptions,
const char *pgtty,
const char *dbName,
const char *login,
const char *pwd)

MEEASHA NULL, NREANNFERE (B"HRREE"—T) . MRHRFZEHXR
RE, WERERGNIKIME, REERER—MAR struct BYES, ZEBRERTEERK
BEE,

« POsetdb S/FIREN— N NEE.,

PGconn *PQsetdb (char *pghost,
char *pgport,
char *pgoptions,
char *pgtty,
char *dbName)

XE—1NE, UREFER login 1 pwd SH0EA PQsetdbLogin(), EXEZATSEIR
BFRREFLEREMARE.

+ PQconnectdb 5FIHEIL—NINEER,

PGconn *PQconnectdb (const char *conninfo)

LHIRRERN— 2R RPRENSEIT A — N NI EEE. 5 PQsetdbLogin()
AE, ZHARNSHETUERAKRTRYSINERTY B, BLHINARERFRESH

FERLEIE, EANZEFRUTUAZUERSIBASE,

o IEE— 1 HETHZT AR RBHNSHIRE. B1MSHRENFE R keyword =value,
(EEANZEAEITKNE, EHESISEE, # keyword = 'a value', EHHIES]

SWAEE . EEWBHNIZ2oIEN, ) BRILRAINSHXEFZE:
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« host —— EEZENEN., MRIEETIESKENZFSE, WER TCP/IP BE., &EEN
20, libpg BEARN Unix BEEFIERE,

- port —— IRESF|EN LEEEMNHOS, 5 Unix IEENERZXHET R,
- dbname —- HUEES,

- user — AFINENAFE,

+ password —— HEiREREBBIAENERNZEE,

- authtype -- RNKE, (EABER, BANERGERBTIEFNETXYAFPETIA
ik, ATEERE, libpg MEIHBRILXEF, )

- options —— BRIEXLFinAVIRER /AR EIRN

- tty —— BT EHERE 0 SFE ty,
5 pPQsetdbLogin —#, PQconnectdb X XiEENETEARETEENERIAE,

« PQconndefaults IR[EEABIERZIEDT

PQconninfoOption *PQconndefaults (void)

struct PQconninfoOption

{
char *keyword; /* The keyword of the option

*/

char *envvar; /* Fallback environment
variable name */

char *compiled; /* Fallback compiled in
default value */

char *val; /* Option's value */

char *label; /* Label for field in connect
dialog */

char *dispchar; /* Character to display for
this field

in a connect dialog. Values

are:

" Display entered
value as is

xn Password field -
hide value

"D" Debug options -
don't

create a field by default
*/

int dispsize; /* Field size in characters
for dialog */
}i

RENEZEREM AL, EoTAREE PQconnectdb BIFFE I ISR E YA Z0AE,
REEE [ — PQconninfoOption struct #(48, iZ#4HLA—1 keyword #8%t8 NULL £9
FBEE. I8, BAME ("val' FBR) KETHRETEMNHM ETX, BRELTRER
IEBEHEI N R,

« POfinish XMSEIHANERE, ENBEK PGconn WRERANANF,

void PQfinish (PGconn *conn)

412



libpg

TR, IMESEHMEESRAW (B PQstatus 185R) , MAWMAIEA PQfinish B
PGconn S EHANRE, BT PQfinish Z2/5, AMBEHZ PGeconn 54t

+ PQreset EE5FIKIERFERO,
void PQreset (PGconn *conn)

WREHRXAS FiREEER, FRAERLIERNSEERSHSE—1 postmaster &
WMEMFEER., MRTEPHEREX, XUATHERIKE,

libpg MARFRAFESF PGeconn BIHR, EFER TEHIADEEIKE PGeconn KA
B, BREHESIB PGconn £MMFER, EATCHIERIEENRE. (M Postgres 6.4 hRFF
4, libpg-fe.h hEZEARERM struct PGeonn MEX ., MRREEEHE PGeonn FEREY
AR, TTBESRNES libpg-int.h HKEERE, BRITERRELUXLEARE, )

. POdb IRENERMHIEES.

char *PQdb (PGconn *conn)

PQdb REEE/IMREREERIDERNBENE, XLEEE PGeonn WRNEN LR
HARFEARE.

+ PQuser REIEHENAFE,
char *PQuser (PGconn *conn)
« PQpass REIEZENZME,
char *PQpass (PGconn *conn)
+ PQhost REIEZIIRFZHENSE.
char *PQhost (PGconn *conn)
« PQport RELEZEHIFO,
char *PQport (PGconn *conn)
« POtty IREIEZEMIAR tty,
char *PQtty (PGconn *conn)
+ PQoptions RMEEZEDEMRI/GEIRIER,
char *PQoptions (PGconn *conn)
+ POstatus IRENEZEHPRS, RSTTLLE CONNECTION_OK 3 CONNECTION_BAD,

ConnStatusType *PQstatus (PGconn *conn)

KMEEEZXHIRDS CONNECTION BAD £k, B, OK REES—HEEFIEA
PQfinish AlE, {EEEHIETEESEURSIZAIZN CONNECTION_BAD, ItBYM TS
XA PQreset EikE.

« PQerrorMessage REIEE FRiF—IREFRFENERER,

char *PQerrorMessage (PGconn* conn);

JLERA libpg REIELWETESI&E PQerrorMessage, 13, 1RE libpg 891241, FE=
#) PQerrorMessage S8 & — 1PN RKEBRITH,
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+ PQbackendPID REIRIBINEZEDNFikRS2S00HZ D,

int PQbackendPID (PGconn *conn);

Jaim PID oTAFEIR, HolETF S NOTIFY jER (ERE Sk HEMN/FIHE PID) #1iTEE
%, &, ZPID BTHIRERS R[N LHTHHE, MAR AR EN LAIHE!

53.2. EITERE

SHIRERSSMNEERINEMNE, WAERIREATHT SOL THMHL.
. PQexec [0 Postgres #X— NEBHEFER,

PGresult *PQexec (PGconn *conn,
const char *query);

R[E— PGresult #8%t, thoJAERE NULL 155t. RNGFEERE L EBEER LI EIHSE
TEEIRI, —MBSIREFE NULL 55, WRRET NULL, RAEHEME PGRES_FATAL_
ERROR R, M PQerrorMessage JREUZEZRINEZSER.

PGresult ZMHFETHIHREANENER, 1ibpg NABFREGEELIP PGresult I
R, BEATENGRRSERE PGresult YRS, BREES|IA PGresult EHMMNZFER, EXR
EN1EROIBENZE, (M Postgres 6.4 JRFFiA, libpg-fe.h PEZERFRM struct PGresult
NEN ., MRIREEED PGresult FEMIBAEHE, LB RNEE libpg-int.h 44 4:{EH
B, BEMNENMRREMEBUX LA, )

+ PQresultStatus REEWHERIRS., PQresultStatus TfLUREI TIMEZ—:

PGRES EMPTY QUERY,

PGRES_ COMMAND_ OK, /* the query was a command returning no
data */

PGRES_ TUPLES OK, /* the query successfully returned tuples
*/

PGRES_COPY OUT, /* Copy Out (from server) data transfer
started */

PGRES_COPY 1IN, /* Copy In (to server) data transfer
started */

PGRES_BAD RESPONSE, /* an unexpected response was received */

PGRES NONFATAL ERROR,
PGRES FATAL ERROR

MRERIREA  PGRES_TUPLES_OK, HolLAMER THEARNFIECESHIRENTA.
TR, WITNEREFNUAEAN  SELECT  {BAE/R  PGRES_TUPLES_OK, PGRES_
COMMAND_OK AFKiEARRE TAHN TS,

+ PQresultErrorMessage IRESEFHEXBENERER,; NRSEHRVREZEZR
&$,

const char *PQresultErrorMessage (PGresult *res);

£ PQexec I PQgetResult EAZREEEE, (EZELH) PQerrorMessage =i
B5 (4% _LEH) PQresultErrorMessage HEIRFFRE, 1B PGresult SREBEHEIRE
BEIHHER, MEENERERSHEEEREMTL. BMESEMNMFE PGresult HHx
BEEIRASESER  PQresultErrorMessage; #851EEE FRITHRENIRSRER PQerror
Message,

« POntuples REIFBHERDHITE (L46) .

int PQOntuples (PGresult *res);
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« POnfields REEBHERDTZFITANFTR (B) .

int PQOnfields (PGresult *res);

« PQbinaryTuples ¥R PGresult @& Z#HHI;TAEEBENLRE 1, 5 ASCI FHFENRE
0,

int PQbinaryTuples (PGresult *res);
B, KRB M BINARY nEEREHR A E8 4 s8R B i H oA 2R .
« POfname REISHEFERESHXENFER (Bl) 8. FERESM 0 8,

char *PQfname (PGresult *res,
int field index);

- POfnumber REAISHEFRAEXENTER (BlE) K5,

int PQfnumber (PGresult *res,
char* field name);

MRBENBRALEETFER, &RE -1,

« Poftype REISHEFERESHRRKNFRER, REONEHRZXENANHESE, FR
HSM 0 FEA.

0id PQftype (PGresult *res,
int field num);

« POfsize ROAISHEFRESHIXBKNFROKN, UFHIF. ZRESM 0 Fia.

int PQfsize (PGresult *res,
int field index);

PQfsize IRE#IEFETAPNZFRAENZE, #6FER, RSH[SZEEXEN_H#
HRRER/N, WRFREBZRONIRE -1,

+ POfmod IRAISHEFRFESHEXENFZRNLBEREMEE. ZRESMN 0 FiA,

int PQfmod (PGresult *res,
int field index);

+ PQgetvalue JR[E] PGresult P ENTHNENFER (Bl) B, THAMNFRESEMN 0 F
2

Ho

char* PQgetvalue (PGresult *res,
int tup num,
int field num);

NASHERMS, PQgetvalue IREINZEMENUZFRHEREN ASCI ZRBRR. B
N PQbinaryTuples() 8 TRUE, PQgetvalue iREIMFEiZEE KRS BRIERE
R ZHEIRR (BEFZBATKUAREXR/NE) , WINHERFRGZRICEIREIRMERN C
28 PQgetvalue REIHIEFHEMETF PGresult EMNEFMHDTE, ANEXRE; NEE
B7E PGresult £MNERAREREHREFERZE, ROAEIHBECEFDEthEMES
i8],

+ PQgetlength REFE (BM) HKE, UFHit. THMFEHESM 0 Fia.

int PQgetlength (PGresult *res,
int tup num,
int field num);

415



libpg

XEZS EHIRENIFREUEKE, B PQgetvalue FIIEXRSRBIK/N, X, XFLL ASCI
FRNE, A/NS PQfsize IREN T HEIX/NTIFEEXZ,

POgetisnull MiX—PNFEREEN NULLEZEB., TANFERES M 0 FiA.

int PQgetisnull (PGresult *res,
int tup num,
int field num);

MEFEREE NULL, WWERHORE 1; 8FIENULLENRE O, (GEE, XF NULLFE,
PQgetvalue IREINEZEFHEMARTIEEH. )

POcmdStatus RE4EMZ PGresult B SQL LG SRESERFE,
char *PQcmdStatus (PGresult *res);
PQcmdTuples JR[E5 SQL T2 ITHIFTEL,

const char *PQcmdTuples (PGresult *res);

WMBR4EZ PGresult B SQLHS$E INSERT UPDATE =f DELETE, ItERFEURE— OIS
FTHNERSE, IRREMGS, REZFERE,

PQoidStatus #IR SQL &L E— INSERT, RE—PMSHRBEATANR id NFFFE,
BNREI=FRFE,

char* PQoidStatus (PGresult *res);

Poprint FTENHAFAMNTALR (CIEh) BHERZREEHNH LR,

void PQprint (FILE* fout, /* output stream */
PGresult* res,
PQprintOpt* po);

struct PQprintOpt
{

pgbool header; /* print output field
headings and row count */

pgbool align; /* £ill align the fields */

pgbool standard; /* old brain dead format */

pgbool html3; /* output html tables */

pgbool expanded; /* expand tables */

pgbool pager; /* use pager for output if
needed */

char *fieldSep; /* field separator */

char *tableOpt; /* insert to HTML <table
> */

char *caption; /* HTML <caption> */

char **fieldName; /* null terminated array of

replacement field names */

}s
R SEBRAIMEZITE PQprintTuples(). psql F2FEEHH PQprint() B REHLE R,
POprintTuples ITENHATER ALK (TNHER) BEHEBIIEENE LR,

void PQprintTuples (PGresult* res,

FILE* fout, /* output stream */

int printAttName,/* print attribute names or
not*/
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int terseOutput, /* delimiter bars or not?*/
int width); /* width of column, variable
width 1if 0*/

« PQdisplayTuples TENHEFENITANUR (TiER)) BEHEREISEN®E LR,

void PQdisplayTuples (PGresult* res,
FILE* fout, /* output stream */
int fillAlign, /* space fill to align
columns */
const char *fieldSep, /* field separator */
int printHeader, /* display headers? */
int quiet); /* suppress print of
row count at end */

PQdisplayTuples() A= Z B4 PQprintTuples(), MEX# PQprint() B,

+ PQclear BIKXS PGresult XEXBIfFfE, BN ERNLERAEABRERENET PQclear &
88

void PQclear (PQresult *res);

PGresult MWRFEFRBESAMUTURBSA,; KEREBNEAREXR, AMEXAERD
A&, BERE, LIUEA PQclear, NXEMIESEAIGNHRFILR,

+ POmakeEmptyPGresult PAREHPRSHEE—NZH PGresult R,

PGresult* PQOmakeEmptyPGresult (PGconn *conn, ExecStatusType
status) ;

X2 libpg AEHAHLZT PGresult SRR TR, SHERRARENALRNBECE
BERNR (FHEFTERERESHNNER) BREH. R conn JE NULL B status #87R—
NMEIR, EENZHE errorMessage S EFIZ| PGresult, TR, REBNIZNRIER
PQclear, #&3I#F libpg AHIREIH PGresult —#,

53.3. RS EHLE

PQexec R EUNEFENEFNATIRREN, BEENNTERE:

- PQexec SEFFEBTM. NATNRBEMTERE (HMEF—THPRE) , XFPER
TEASBEEESFFIN,

« BTEHEIPUEE PQexec RBEE, RIRRMEAFTENRESXEBUEEARTHNER, (XU
EESAESRPTM, EREME. )

« PQexec REEIREI— PGresult &4, MRRXWEHAFEERIS R SQL HBS, RTxRE—
D PGresult Z4MIS# PQexec %,

AEXXLERH 8952 A o] LAB A B PQexec BYJE/E K%L : PQsendQuery #1 PQgetResult,

+ PQsendQuery [ Postgres #X—NEBRMAFFLER, EWMNALIRE TRUE, &N
IR[E] FALSE (LtEYF PQerrorMessage SREVKMHIEZSER) .

int PQsendQuery (PGconn *conn,
const char *query);

MIEA PQsendQuery f5, EA—IXE SR PQgetResult FKENEBHLER, £ PQget
Result JR[E] NULL (RRBWEZRM) Z8I, A5 (ER—&#&EL) BXEE PQsend
Query,
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+ PQgetResult FRFHEA—IX PQsendQuery W FT—1MERHEHIRE, SHNRHEABE
R BFIRE NULL,

PGresult *PQgetResult (PGconn *conn);

WARREEA PQgetResult EEIEIRE NULL, RREHERM. (NMREREETHKZ G
A, PQgetResult £37BMIRE NULL, ) X PQgetResult i REIBENIESLER, NEMAH
)'(F)?J_E’]ﬂ #t PGresult IHR)RELLIE, AREBNERNRENZT A PQclear B,
B, REATHLTFERRSELERN NN EE R AR PQconsumelnput EZEUE, PQget
Result 74EE,

ED::] PQsendQuery #0 PQgetResult fi#R7T PQexec BI—Nofl: MREETHFZFREAESE
SQL &%, XEGFSHNERTTUSFRE, (IER—C, XUXF—HERNESLRE:
IR U IBEREEANER, HE‘J‘}:i#‘afIﬁiLIEH—Elﬁ]$¢FEE’J ., ) EAA
PQgetResult N&fFERIKERE, BEERTMT—% SQL <, BHERBI=DRETTLA
BRX—R:

+ PQconsumeInput MIREHRETHBEA, HETE.

int PQconsumelInput (PGconn *conn) ;

PQconsumelnput IEEIRE 1 F*R"no error" GREEIR) ;| KERBERE 0 (1tt
B PQerrorMessage S#FI&E) ., IR, REEEHRNRBPRE LRI T BMALUE.

FA PQconsumelnput /5, MATILAEZE PQisBusy /8 PQnotifies, Ebﬂ]ﬁ’ﬂk?ﬁ%fzﬁ
RETZU, BMERAESRESIFUCELERFEN, LaLUAA PQconsumelnput, %4l
BRI AMERREIET XD, ME select(2) HTNHEMEISREL, EILMNAT]
PAF PQconsumelnput SZEIER select NAE R, MEBNSHREER.,

+ PQisBusy MIREF[MEMRNRE TRUE, iR, PQgetResult SAEEFMA., &
[ FALSE F&/Ro]ABUCVEA R PQgetResult T ASBEE,

int PQisBusy (PGconn *conn);

PQisBusy ASALZIXMEIRIEEEWE,; FELItAAEEA PQconsumelnput, HRICER
REKERSER,

+ POsocket REVGIREZRERFHNXEGHERFTS ., ARIHIRTE >=0; £R 18 -1 XR-H
AR BN EIRERE,

int PQsocket (PGconn *conn) ;

M A PQsocket IREVGIHEZEFWARR, AT select(2) MER ., XENBUILARNSE
FRIFINEEMEE, R select(2) NERXRPOILUMNGHEZEZZNEE, MAEAR
PQconsumelnput iEER##E; BESENTI A PQisBusy. PQgetResult #1/8% PQnotifies LI
0@ 5%

FRXERMNMBEIHRESE—NER/IR, B select(2) FFeWAMNARESRY, Hp—
PMREZRIWBENEA; B select BiEH, HEH PQsocket FMRAINHHEIARF LB T]
EHR, ERFOVEBARLEL, FBA PQconsumelnput EEVEIA, AFTAEH PQis
Busy, & PQisBusy iR[E FALSE, #E&HIEA PQgetResult, AoJLAFAA PQnotifies il
NOTIFY JEE (M TEN"RLEMN") . mEF—FEHT—MIF

A PQsendQuery/PQgetResult BIRTIH IR o] AZIX BUE— MR i B P&,
« PQrequestCancel 153K Postgres MF N HEIE W HN4LLIE,

int PQrequestCancel (PGconn *conn) ;

BUHIERATN& H iR [E TRUE, EBNR[E FALSE, (#F A FALSE, PQerrorMessage £ijt
BERE, ) BERNAEHRERIEBEREER., it PQrequestCancel BIREMEIND, K
RERER PQgetResult RIEFIMFIZENE R, MRBUEAR, HpITHRIBAIZLLE
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FRE—MERER, WRBGEEK (AINEAGRESTMZENNLE) |
WRARZEIRHE

AR, NRINEARESZN—ED, BHEPLEBIES,

PQrequestCancel TJLAEESAERPLZeMIEA, Flt, MREBUENRE D AEESLIE
B, HITEEEZIEN PQexec BEE[EH, #11, psqgl A SIGINT FS4E2EDE
F3 PQrequestCancel, MMIAFREXMEVEEETD PQexec KHEEN, TR, NRER
LFIRITF, PQrequestCancel BREEAR/GIHLINIAELEES,

53.4. HRFEREF

Postgres fRft—MREEZZORGERAZRNLFH, XRERDRARTN—PXRE, 0]
BERABENRERE. XSHAPATELRL,

+ POfn BEREBEFEOBERIIT N EIHEREL,

PGresult* PQfn (PGconn* conn,
int fnid,
int *result buf,
int *result len,
int result is int,
PQArgBlock *args,
int nargs);

fnid BHEEHTHRIMONRITAMT, result_ buf ZHEROREMEMNEDTX, BRES
AENEEBHNZEREFHEEE (XEAHEE! ) . LHFRERKERKREZ result_len
FrismeIBE D, MEMPERE 4 ZHEL, B resultis_inti®A1; FUKA 0, (¥
result_is_int &8 1 &k libpq AR ERMETFERKR, FEMESEFPIHIEEN int &
XX, Hresult_is_int B 0B, BisAXNFEDREMFIRE, ) args 1 nargs IEEE&SA

RIS,
typedef struct {
int len;
int isint;
union {
int *ptr;

int integer;
}ous
} PQArgBlock;

PQfn B2RREIEME PGresult*, EARALERFINAE resultStatus, ABREL RN, A
BEREA PQclear B PGresult,

53.5. RbiEH

Postgres 1&i¥ LISTEN I NOTIFY &i&XiFRL@EH . FimA LISTEN GdEMEXNED
HEBMEANNE (FTLLA UNLISTEN SEIEKIR) . HEAEHRITEZEGEN
NOTIFY &< BY, FIBRINZEFGNEHBSEFL B, BHNERS D TE GBI
BER. Blt, BEEFEEEMMEMSREIRENET — MR EX REIE,
FHLZBEERXNXREEDE, EHAERLABHEXNXER,

libpg MAE LISTEN #] UNLISTEN Hm<S{EALEE SQL EHIRR., ME, LU AR
PQnotifies() ¥ NOTIFY &S EIF)X,

+ POnotifies MEWARNEREENENHEESIERPIERET—FEM, REFLENE
A EHRE NULL, —5E%1# PQnotifies IREFRIMMAELE, HENEBHFIRDPEIR.

PGnotify* PQnotifies (PGconn *conn);
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typedef struct pgNotify
{

char relname [NAMEDATALEN] ; /* name of
relation
* containing
data */
int be pid; /* process id of
backend */

} PGnotify;

L1253 PQnotifies IR[EH) PGnotify N&R/E, S free() B E, MERAFEMK. F
B: 7£ Postgres 6.4 RZEHIRAT, be pid 2R EBHMEFiHE PID, MERRBHMRA
hEL2RECi/FEL PID,

BAROIERER T REENNER,

PQnotifies() HABRIEEEERIHIE, ERRBRELHHFEEM libpg REREVTER.
£ libpg WEBHIRAD, HERFIKE NOTIFY EENE—TFERREMRERENE (H
HEEEE) , RRESX PQexec() Z/EHE PQnotifies(), XA ERAMAER, B
HTRELERENERFAH. EXEEATHURERNEE NOTIFY HEENEFMEZEAR
PQconsumelnput(), AEHZE PQnotifies(), TJLAA select(?) FEFFEIHHIFERE, XHER
EEETUMHMASIERE CPU, FXE, TIEEHAHIE PQsendQuery/PQgetResult X2 E1E
#IBX PQexec, XHEMERZ BRI, BICFEESX PQgetResult 3 PQexec Z/EHWE
PQnotifies(), EEAIRERBEEHTBEMNEIR,

53.6. 5 COPY < 1EXBIREN

Postgres 19 COPY @32 T LUERM 1ibpg ATANIMBIEZIZREEES A, Elt, FEKE
BRI MEERNRE, NAZERAX—8.

HABTEM PQexec Bf PQgetResult 15%] PGRES_COPY_OUT B PGRES_COPY_IN ££RX &R
&, A NHATIXLERE,

+ POgetline B—THERRSBERNURTHERNZHFEAKNA length HEHK
PR,

int PQgetline (PGconn *conn,
char *string,
int length)

5 fgets(3) —#, WHIRRZSIT length-1 NEFEHIZF string B; 85 gets(3) 81, ©
SIRERINRITHEBR AT FR ., PQgetline £ EOF 4R [E EOF, EBfTEIEIRE 0, &)t
XERELERRTAERER., TR, NALTKRENN—TERSHEBEMNER "\." AN,
XEREIRRZSB/ELIET copy BSHER., MEMNATJEEKEIBE length-1 NERFEY
7, MBENORBERERRA "\." 17T (fl, FELKBUBETNERRIMELET) . ../
src/bin/psql/psql.c PRREESIERLIE copy MXEIFIFE,

+ PQgetlineAsync IE—{THERRSH/ERNURTHERENFHIAE P KM AHEZE,

int PQgetlineAsync (PGconn *conn,
char *buffer,
int bufsize)

LB T PQgetline, B[t BSE (BIAREEM) JEE COPY 5 Ei
BNAER, X COPY W SHFE PGRES_COPY_OUT MRS, M
BRREEH PQconsumelnput 0 PQgetlineAsync, EEIHEN R EIBLE
®ES. 5 PQgetline AE, kfEECRARRNEUESR., SARN, R
libpg WEMIAZE Y XD EAREN—TLARITRERNEIEST, HEZRABBITREBA
HARAERMNENX, PQgetlineAsync  FEIREEIE, BN, EZITRKIHIEZ
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AIAREIHIE. MREIRAE copy HIELRIFIC, WAHIRRE -1; REUHHEER
B 0; REIEHMZHALMEEHENFTLH, &L -1 B, BRAEETROMAE
F PQendcopy, AREEIZIERELE, RENSFEASEIRITN, RN —RKEEIET;
BNRFARAERMNEPXXNERTERARN—T, HSROETETET,
XOUMBIREREREANFTEEN \n' RN, BRENFHEAUZZHEE. (W0
RBMELEREZFR, FSWILEAMN bufsize EESLRT]A=EN—, )

- Poputline MEARFZB[AEZE—PUZFHERNFHHE. HIEE 0, TERKEFHH
IR[E] EOF,

int PQputline (PGconn *conn,
char *string);

AR, NAMAERE—TEIRERDTFER "\.", USHNEREERIETHIE.

~f
« PQputnbytes MERARSB/BEAZ— I RURERFEENZFE, KIRE 0, TERKEF
¥R [E] EOF,

int PQputnbytes (PGconn *conn,
const char *buffer,
int nbytes);

B5 PQputline T2—#, ARATERENFHHEEEREEN, HEEPKATENL
BFHLERE,

+ PQendcopy SEwEX. WRHEFEIRTHK copy. ENZHER PQputline [/FinAIX
SRE—TNFEFBZE, A PGgetline NEREEIRE— NFREZELRL. BALL
LR E, BN EIHTEESEIE outof sync" (KERF) . NUREREE, BlinfESE
BT —&ETHT., RWHREER 0, FUIESE,

int PQendcopy (PGconn *conn) ;

FE—MEF

PQexec (conn, "create table foo (a int4, b charlé6e, d float8)");
PQexec (conn, "copy foo from stdin");

PQputline (conn, "3<TAB>hello world<TAB>4.5\n");
PQputline (conn, "4<TAB>goodbye world<TAB>7.11\n");

PQputline (conn, "\\.\n");
PQendcopy (conn) ;

{# M PQgetResult B, MAXF PGRES_COPY_OUT £RMINKNEREHNIT PQgetline, &
BRZEITIRBIT PQendcopy, AFREIRE PQgetResult &%, EZE PQgetResult X[
NULL, 28U, PGRES_COPY_IN &R H—%%| PQputline @AM PQendcopy &8, AF
E% PQgetResult fE¥R, XFEMNLHOIHERHAE—FRS SQL < $H copy in 5 copy
out LWIERINIT, REWNNATIEEEIT PQexec 123 copy in & copy out, FIAA
PQendcopy ZEEEMEMT . RBEY copyin/out EEEWFZFEDPH—H SQL HLH, X
B 2IEHRN.

53.7. 1ibpq IRER R £

- PQtrace LRI/ /FinEE NIRRT A ENEA SR,

void PQtrace (PGconn *conn
FILE *debug port)

« PQuntrace XM PQtrace BRI,

void PQuntrace (PGconn *conn)
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53.8. 1libpq & &l K &L

+ PQsetNoticeProcessor 2%l libpg FEBHMANEZES HENIRSE AR,

void PQsetNoticeProcessor (PGconn * conn,

void (*noticeProcessor) (void * arg, const char *
message),

void * arqg)

ZINERT, libpg TR E RN " notice " HRUREHESFEN D EHRERITENE
stderr, TJRAUESIRE— X IXLEH B 5B MR A EIFE R ECE R TIX—1T A,

EIARMZWRERERNXA (BFEREBRITR) , MI—15&E PQsetNotice
Processor EI]?EII'H'*HHEI‘] void 155, (FENTAZIEFHFRNASFERES, ) BOA

static void
defaultNoticeProcessor (void * arg, const char * message)

{

fprintf (stderr, "%s", message);

}
EFASENENLIESE, REEEHN PGeconn XWHRZFIMENEAR PQsetNotice

Processor,

53.9. FAFPIAERRET

Blis/ ERINERFEE PQconnectdb 38, EFEAE—LTHFI, INESZREREH
DBA RFE (I pga_hba.conf(5)) . TENGREEABREMER, FUBER,

+ fe getauthname RE—ME@ESTHNEH, EhESBRFPE&TINERMBNER, &
PRI N AR AL BIRR B XS getenv(3) B getpwuid(3) BSIEA, BAZSINEINBEFRER
2505 USER KIRZENEFBFE /etc/passwd PHEKBERE

char *fe getauthname (char* errorMessage)

+ fe setauthsvc #8RE libpg NMERIAIERS name MAREFEZFHEKANE. HEEER
BT HX,

void fe setauthsvc(char *name,
char* errorMessage)

INE SR BT 1R E B E0=1REIZ errorMessage 284,

53.10. FIRTZE

THNHAEZETHTFERRANEESHE,;, SARAKBYEEEEEERN,
PQconnectdb 3 PQsetdbLogin ¥{EHXLE, SlETREICHEESEREHEEN
NRERF.

+ PGHOST IRERIANIBRS B, URIEETEFKENFHSH, NER TCP/IP &5, RA
ENAE, libpg KEAARM Unix HEERFER,

- PGPORT & &5 Postgres [Eimi@& (ST A ZIAG OSiA M Unix ERFXHT BAE.
« PGDATABASE X & ERIABY Postgres #4RES,

- PGUSER IR BEEHEEMINEFMANAFZ,

« PGPASSWORD & & 3 /Fin E K ZDINIE R A R 2D,
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« PGREALM i& &5 Postgres —i2{EHH] Kerberos realm (HESAM realm REH) .

NRIRET PGREALM, Postgres MR EIHXZ realm HIARSZE/H#ITINE, HERSE
JREY ticket XHLABESR SN ticket XHIPZR, NZ/FiRiIERET Kerberos INERNA SR
HHRREE,

- PGOPTIONS i& & Postgres /i B0 T8 EIR,

- PGTTY REEKEB BinRSHRNEIERHNHEFH tty,
THNFREZETATHE Postgres RIFEEAPRNBIANTA:
- PGDATESTYLE 1% & H /B8 R RBIBIAXAS

- PGTZ RERINNK,

THEHHNAREZETHTAE Postgres RIFIEEBIANAERITH:

- PGGEQO g BB LM BHIBINE

- PGRPLANS R BMRUBPAFHZAGTEE (right-sided plans) BIBIAER,
+ PGCOSTHEAP iR Bz T HE RNEINEMN,

- PGCOSTINDEX & B 28T R RNBIARM .

+ PGQUERY_LIMIT g E&EWIRE M GRAITE.
XFXERBETSMEREE, ES1F sET SQL B2,

53.11

RSB

EWEPXK 8192 F15, BEZKENEWRBHIELE,

53.12. RHlFEF7
53.12.1. RPIFEFE 1

/*

* testlibpg.c Test the C version of Libpqg, the Postgres frontend
* library.
*

*

*/

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

void
exit nicely (PGconn *conn)

{

PQfinish (conn) ;

exit (1) ;
}
main ()
{
char *pghost,
*pgport,
*pgoptions,
*pgtty;
char *dbName;
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int nFields;
int i,
j;
/* FILE *debug; */
PGconn *conn;
PGresult *res;
/*
* begin, by setting the parameters for a backend connection if
the
* parameters are null, then the system will try to use
reasonable
* defaults by looking up environment variables or, failing
that,
* using hardwired constants
*/
pghost = NULL; /* host name of the backend server
*/
pgport = NULL; /* port of the backend server */
pgoptions = NULL; /* special options to start up the
backend
server */
pgtty = NULL; /* debugging tty for the backend
server */
dbName = "templatel";

/* make a connection to the database */

conn = PQsetdb (pghost, pgport, pgoptions, pgtty, dbName);
/*
* check to see that the backend connection was successfully
made
*/
if (PQstatus(conn) == CONNECTION BAD)
{
fprintf (stderr, "Connection to database '$s' failed.\n", db
Name) ;
fprintf (stderr, "%s", PQerrorMessage (conn));
exit nicely(conn);
}
/* debug = fopen("/tmp/trace.out","w"); */

/* PQtrace (conn,

debug) ;

*/

/* start a transaction block */

res PQexec (conn,
if

{

fprintf (stderr,

PQclear (res) ;

(PQresultStatus (res)

"BEGIN") ;
!= PGRES_ COMMAND OK)

"BEGIN command failed\n");

exit nicely(conn);

/*

* should PQclear PGresult whenever it is no longer needed to

avoid
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* memory leaks
*/

PQclear (res) ;

/*
* fetch instances from the pg database, the system catalog of
* databases
*/
res = PQexec (conn, "DECLARE mycursor CURSOR FOR select * from
pg_database") ;
if (PQresultStatus(res) != PGRES COMMAND OK)
{
fprintf (stderr, "DECLARE CURSOR command failed\n");
PQclear (res) ;
exit nicely(conn);
}
PQclear (res);
res = PQexec (conn, "FETCH ALL in mycursor");
if (PQresultStatus(res) != PGRES TUPLES OK)
{
fprintf (stderr, "FETCH ALL command didn't return tuples
properly\n") ;
PQclear (res);
exit nicely(conn);

/* first, print out the attribute names */
nFields = PQOnfields (res);
for (1 = 0; 1 < nFields; 1i++)

printf ("%$-15s", PQfname(res, 1i));
printf ("\n\n");

/* next, print out the instances */
for (i = 0; i < POntuples(res); i++)
{
for (3 = 0; j < nFields; j++)
printf ("%$-15s", PQgetvalue(res, i, J));
printf ("\n");
}

PQclear (res) ;

/* close the cursor */
res = PQexec (conn, "CLOSE mycursor");
PQclear (res);

/* commit the transaction */
res = PQexec (conn, "COMMIT"):;

PQclear (res) ;

/* close the connection to the database and cleanup */
PQfinish (conn) ;

/* fclose (debug); */
}

53.12.2. =HIIERE 2

/*
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#include <stdio

IFY TBL2];

TBL1 values (10);

*

*

*

*

* CREATE TABLE TBL1 (i intd4);
*

* CREATE TABLE TBL2 (i intd4);
*

*

* (new.i); NOT

*

*

*

* INSERT INTO

*

*

*

*/

.h>

#include "libpg-fe.h"

void
exit nicely (PGc

{

onn *conn)

PQfinish (conn) ;

testlibpg2.c Test of the asynchronous notification interface

populate a database with the following:

CREATE RULE rl AS ON INSERT TO TBL1 DO [INSERT INTO TBL2Z values

Then start up this program After the program has begun, do

* begin, by setting the parameters for a backend connection if

rs are null, then the system will try to use

* defaults by looking up environment variables or, failing

exit (1) ;
}
main ()
{
char *pghost,
*pgport,
*pgoptions,
*pgtty;
char *dbName;
int nFields;
int i,
il
PGconn *conn;
PGresult *res;
PGnotify *notify;
/*
the
* paramete
reasonable
that,
* using hardwired constants
*/
pghost = NULL; /*
*/
pgport = NULL; /*
pgoptions = NULL; /*
backend

host name of the backend server

port of the backend server */
special options to start up the

server */
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pgtty = NULL; /* debugging tty for the backend
server */

dbName = getenv ("USER") ; /* change this to the name of your
test

* database */

/* make a connection to the database */
conn = PQsetdb (pghost, pgport, pgoptions, pgtty, dbName);

/*
* check to see that the backend connection was successfully
made

*/
if (PQstatus(conn) == CONNECTION BAD)
{
fprintf (stderr, "Connection to database '$s' failed.\n", db
Name) ;

fprintf (stderr, "%s", PQerrorMessage (conn));
exit nicely(conn);

res = PQexec(conn, "LISTEN TBL2");

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

{
fprintf (stderr, "LISTEN command failed\n");
PQclear (res) ;
exit nicely(conn);

/*

* should PQclear PGresult whenever it is no longer needed to
avoid

* memory leaks

*/

PQclear (res) ;

while (1)
{

/*
* wait a little bit between checks; waiting with select ()
* would be more efficient.
*/
sleep(1l);
/* collect any asynchronous backend messages */
PQconsumeInput (conn) ;
/* check for asynchronous notify messages */
while ((notify = PQnotifies(conn)) != NULL)
{
fprintf (stderr,
"ASYNC NOTIFY of '%s' from backend pid '%d'
received\n",
notify->relname, notify->be pid);
free(notify);

/* close the connection to the database and cleanup */
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PQfinish (conn) ;

}

53.12.3. =PIFEFE 3

/
testlibpg3.c Test the C version of Libpg, the Postgres frontend
library. tests the binary cursor interface

populate a database by doing the following:
CREATE TABLE testl (i int4, d float4, p polygon);

INSERT INTO testl values (1, 3.567, '(3.0, 4.0, 1.0,
2.0)'"::polygon) ;

INSERT INTO testl values (2, 89.05, '(4.0, 3.0, 2.0,
1.0) '::polygon);

the expected output is:

tuple 0: got 1 = (4 bytes) 1, d = (4 bytes) 3.567000, p = (4
bytes) 2 points boundbox = (hi=3.000000/4.000000, lo =
1.000000,2.000000) tuple 1: got i = (4 bytes) 2, d = (4 bytes)
89.050003, p = (4 bytes) 2 points boundbox =

(hi=4.000000/3.000000, lo = 2.000000,1.000000)

L S S S S S I S S . ST . R S S . S S . S

/

#include <stdio.h>

#include "libpg-fe.h"

#include "utils/geo-decls.h" /* for the POLYGON type */

void
exit nicely (PGconn *conn)

{

PQfinish (conn) ;

exit (1)
}
main ()
{
char *pghost,
*pgport,
*pgoptions,
*potty;
char *dbName;
int nFields;
int i,
J:
int i fnum,
d fnum,
p_fnum;
PGconn *conn;
PGresult *res;
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/*

* begin, by setting the parameters for a backend connection if
the

* parameters are null, then the system will try to use
reasonable

* defaults by looking up environment variables or, failing
that,

* using hardwired constants

*/
pghost = NULL; /* host name of the backend server
*/
pgport = NULL; /* port of the backend server */
pgoptions = NULL; /* special options to start up the
backend

* server */
pgtty = NULL; /* debugging tty for the backend
server */

dbName = getenv ("USER") ; /* change this to the name of your
test
* database */

/* make a connection to the database */
conn = PQsetdb (pghost, pgport, pgoptions, pgtty, dbName);

/*
* check to see that the backend connection was successfully
made

*/
if (PQstatus(conn) == CONNECTION BAD)
{
fprintf (stderr, "Connection to database '$s' failed.\n", db
Name) ;
fprintf (stderr, "%s", PQerrorMessage (conn));

exit nicely(conn);

/* start a transaction block */

res = PQexec (conn, "BEGIN");

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

{
fprintf (stderr, "BEGIN command failed\n");
PQclear (res) ;
exit nicely(conn);

/*

* should PQclear PGresult whenever it is no longer needed to
avoid

* memory leaks

*/

PQclear (res) ;

/*
* fetch instances from the pg database, the system catalog of
* databases

*/
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res = PQexec (conn, "DECLARE mycursor BINARY CURSOR FOR select *
from testl");
if (PQresultStatus(res) != PGRES COMMAND OK)
{
fprintf (stderr, "DECLARE CURSOR command failed\n");
PQclear (res) ;
exit nicely(conn);
}

PQclear (res) ;

res = PQexec (conn, "FETCH ALL in mycursor");
if (PQresultStatus(res) != PGRES TUPLES OK)
{
fprintf (stderr, "FETCH ALL command didn't return tuples
properly\n") ;
PQclear (res) ;
exit nicely(conn);

i fnum = PQfnumber (res, "i");
d fnum = PQfnumber (res, "d");
p_fnum = PQfnumber (res, "p");

for (1 = 0; i < 3; i++)
{
printf ("type[%d] = %d, size[%d] = %d\n",
i, PQftype(res, 1i),
i, PQfsize(res, 1i));

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

int *ival;
float *dval;
int plen;
POLYGON *pval;

/* we hard-wire this to the 3 fields we know about */
ival = (int *) PQgetvalue(res, i, i fnum);

dval (float *) PQgetvalue(res, i, d_fnum);

plen = PQgetlength(res, i, p_ fnum);

/*
* plen doesn't include the length field so need to
* increment by VARHDSZ
*/

pval = (POLYGON *) malloc(plen + VARHDRSZ) ;

pval->size = plen;

memmove ( (char *) &pval->npts, PQgetvalue(res, i, p_fnum),

plen);
printf ("tuple %d: got\n", 1i);
printf (" i = (%d bytes) %d,\n",
PQgetlength(res, i, i fnum), *ival);
printf (" d = (%d bytes) %f,\n",
PQgetlength(res, i, d fnum), *dval);
printf (" p = (%d bytes) %d points \tboundbox = (hi=%f/%f,

lo = %f,%f)\n",
PQgetlength(res, i, d fnum),
pval->npts,
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pval->boundbox.xh,

pval->boundbox.yh,

pval->boundbox.x1,

pval->boundbox.yl) ;
}

PQclear (res) ;

/* close the cursor */
res = PQexec (conn, "CLOSE mycursor");
PQclear (res);

/* commit the transaction */
res = PQexec (conn, "COMMIT"):;
PQclear (res) ;

/* close the connection to the database and cleanup */
PQfinish (conn) ;

431



58 54 & pgtcl

pgtcl B— N tcl 8, HATEHERFS Postgres FiERE, B tcl BIATTLMER 1ibpg BIX
A INEE,

AEEYH Jolly Chen HFE.,
AN
54.1. 56 S

% 54.1. pgtcl 5%

wme i::p%

pg_connect A2 EimRS e 00ERE
pg_disconnect KA—EE
pg_conndefaults REUEZEIETR HBGAE
pg_exec [ EiREE—DNEN
pg_result BRETHHER

pg_select BB SELECT EAMER
pg_listen 2 NOTIFY SHREIZEE
pg_lo_creat BIE— P AR

pg_lo_open HA— PR R

pg_lo_close XA—PRIER

pg_lo_read EE— PRI

pg_lo_write EAN—DRITR

pg_lo_lseek ERNRPEMEENMIE
pg_lo_tell BREIXNRNHRIFAAUE
pg_lo_unlink MR — PRI R
pg_lo_import & Unix XHEANAKRITR
pg_lo_export EBRNREHE Unix X4

XEGSBEREREPH—LHR
pg_lo* fIF22 Postgres KXY REFHRIED, XL RN IHERIRE Unix XERSGEO S
B MR G RS, pg_lo* FIFRRH7E BEGIN/END B&8RER, BEX pg_lo_open iR

BB R T REYHRIESHNEN. pg_lo_import F pg_lo_export W47 BEGIN/END
ESHAER,

54.2. 45

THRERXLEGFZI—D/IMIF:

# getDBs :

# get the names of all the databases at a given host and port
number

# with the defaults being the localhost and port 5432

# return them in alphabetical order

proc getDBs { {host "localhost"} {port "5432"} } {
# datnames is the list to be result
set conn [pg connect templatel -host Shost -port $port]
set res [pg exec $conn "SELECT datname FROM pg database ORDER
BY datname"]
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set ntups [pg result $res —-numTuples]

for {set 1 0} {$i < S$ntups} {incr i} {
lappend datnames [pg result $res -getTuple $i]

}

pg result $res -clear
pg disconnect $conn
return $datnames

}

54.3. pgtcl HELEEZER
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pg_connect

pg_connect — T — 2 Fin RS R/ANERE

AN

pPg_connect -conninfo connectOptions

pg_connect dbName [-host hostName]
[-port portNumber] [-tty pgtty]
[-options optionalBackendArgs]

WA (FRXAE)

connectOptions
—MNERERFFE, BMEIES A keyword = value IR,

mA (IBR4)

dbName

EE—TMARNEIEES,
[-host hostName]

{8 dbName FiIERIRRSZR/IVENZ
[-port portNumber]

87 dbName FITERIRARSSHEH IP WO S,
[-tty patty]

EER TR oL ERE X ty,
[-options optionalBackendArgs]

{87 dbName FRTE/EIRARSS 2R HIILIN,

dbHandle

RSB E — MRS N, G "posql” FEFF L,
1R

pg_connect TH—E| Postgres [FindNiEE,

ARMTBANEE. EREN—MD, S oREMNEITE pg_connect iIB6) hEHE— N EIREY

EIFFX, ERME—fS, RENZENENF/E, HPoJIEES2 MNERE,
XFRIMEZPOIHERNESEM pg conndefaults,

A&

XXX thomas 1997-12-24
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pg_disconnect

pg_disconnect — X HA— N EIFiR RS HIERE

AN

pg_disconnect dbHandle

BA
dbHandle

BEE— T AERNEEEIW,

None

pg_disconnect XH— 2 Postgres [GimAYERE,
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pg_conndefaults

pg_conndefaults — RENKX FBUAEESHIER

AN

pg_conndefaults

36!0

option 1ist

FRE—IIR, WMATRNEREIRESRIEAME,
NERPHNEMFERUWTHIANFIIE:

{optname label dispchar dispsize value}
Hoh optname BJA{E pg_connect -conninfo FH—PMIEL,
A
pg_conndefaults REIXTF pg connect -conninfo B O] HHEEER RS MERZH]
KINENER.

A&

pg_conndefaults
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pg_exec

pg_exec — [ FiHRIE—NEEFRFE

AN

pg_exec dbHandle queryString

BA
dbHandle
BEE— 1 ARNEEEQR,
queryString
BEE—1BARHN SQL &if,
Tl

resultHandle

R Patcl REEKFRIHIA, KHRE— Tcl iR, &V, FE—IERERNRHF
REEGHE, JAMEXMIMELS pg_result LIRBEBRNER.

A
pg_exec [@ Postgres Fimig R— 1M EAHREIE R, EHERARAEZRGHEAL, BMEL
—MNMRMN—1MERES,

EE, 8B Td HRHNEBETEMI! BiREREINEREERSEATELAMRSNETBER
BB, MARILE pg_exec =4 Tcl #&iR,
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pg_result

AN

BA

&I

pg_result — FKERX FEHLERNER

pg_result resultHandle resultOption

resultHandle
— M EHERNTW,
resultOption

EEE TRz —,

-status
HRIPRE,
-error
FBRER (MERSERRLE) ; BNWAZFRHE,
-conn
P RENERE,
-oid
RS Z INSERT, APFTEATARN OID; BENAZFRE,
-numTuples
EIREIRTTAHE.
-NUmMALttrs
BN TAPHEML,
-assign arrayName
BERMA—NEEE, FEAFA (tupno,attributeName) i) T4x.
-assignbyidx arrayName ?appendstr?

BERME—MEE, BE— 1T EBHNENEREHNBENE, WRAHT
appendstr, WIECEMB SN RZE, BN,

BN TATRE—NFRINMIFTEFTREFEANIA, EREW (firstFieldValue,field
NameAppendStr)Bd THx.

-getTuple tupleNumber
PIBRERREFETANSFR. THRESNEFE.
-tupleArray tupleNumber arrayName

BZTANEFRENSA arrayName, IFREANRS, THESMNERAE.
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-attributes
RETAEBMEZNIIER,
-lAttributes
REIFIERNGZER, SNTAHABMEXNN— {name ftype fsize},
-Clear
BRZENERYR,
i
SEREURFETEAEDTT, W LA,
1:p%
pg_result REIXFHERIE pg_exec BIRZMNEBHLERNER.

EWERTUGRBERKNNGE, ERRZE, SPBEEHIT pg result -clear BHE
B, BUNSERREFEMRE, Potcl RRESABRUIETASEHNERNR,
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pg_select

AN

BA

3%

A&

pg_select — &R iEH SELECT BAMER

pg_select dbHandle queryString
arrayVar queryProcedure

dbHandle

BE— T BRNEIEEDR,
queryString

EBE—NEME SOL select &if],
arrayVar

AFFERURE TASATE,
queryProcedure

N NE T THBETHERE,

resultHandle

RASRZ—MERERI— T ERNERNTR.

pg_select [@ Postgres JgixigRx—> SELECT &ifl, HNERIHE N THRT—RE
EHR, queryString AR —2 SELECT B4, EMiEQEHSREIRIR, arrayvar
TEE/APEANKEE., NEBNTAH, arrayvar FEUFREENEETHRENZT

HHNFERE, ARMIT queryProcedure,

WERE "table" BZER "control" 1 "name" (HiFFEEMFE) , TERXFESHID:

Pg select S$pgconn "SELECT * from table" array {
puts [format "%5d %$s" array(control)

}
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pg_listen

AN

BA

pg_listen — IRBEHEXF L NOTIFY JHRHEIR

pg_listen dbHandle notifyName callbackCommand

dbHandle

BE— M ERNEEEDR,
notifyName

EBEEFRTE BTSN notify RS,
callbackCommand

MRREHEIFZ, SEHTEENBNIENERTHNGRSFHFE.

None

pg listen GI#. EXRHBUEXREE Postgres FiwHEE NOTIFY SHENKITE
K, W callbackCommand B, SEVEXK, HBEHREFEEKRKNGLSENE. 1%
callbackCommand 288, NEUHHIHNIEXK,

pg listen EREIUZE, BHHELESHRE NOTIFY HENSHEARN, MHATEEN
WFRFE, 2T Postgres BEFIHNARFA LS| HIZEFRE NOTIFY L BES A& 4iXF
Bii. CGER, ZBMULIZHBEFTEEFEXRANER, BERL—EML, )

BLFEFBRE T ZREFRPHT. XREATKESHWNARFNESZRRS. EIETKH Tl
shell &, TJLAIT update B vwait RFHEANZRER,

{8 pg listen B, AN EEEA SQL iE4) LISTEN 2 UNLISTEN, Pgtcl £&RA HiXLE
B4, BNREESAIE NOTIFY SBR, tTLAA pg_exec M SQL B NOTIFY iE4],
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pg _lo_creat
pg_lo_creat — BIE—PARXIR

AN

pg _lo creat conn mode
R
conn
BE—MNEREIEEER,
mode
EEANRHNIFEIERL
i
objoid
FrelZ AR H oid,
ik
pg_lo_creat BIE—" Inversion XX,
&
mode TJLAE INV_READ, INV_WRITE, INV_ARCHIVE (4= ORHE, ORPRERE"",

[pg_lo creat $Sconn "INV _READ|INV WRITE"]
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pg_lo_open

pg_lo_open — FTH—P AR

AN
pg_lo open conn objOid mode
BA
conn
BE— N ERHIREEE,
objoid
BE—MERHANR oid,
mode

BEEAYREIAEER

fd
HIF4L pg_lo* BIFE{E A B REIR R,
P
pg_lo open 3TH— Inversion KX,
2207 3

*%itﬁ_“/\)\% llrll\ "W“ EE |lrW"°
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pg_lo_close

pg_lo_close — XFA— 1P A&

K

pg_lo close conn fd

BA
conn
BE— M ERHBIREEE,
fd
HE4E pg_lo* fIF2fE A B TR R
i
x
Tk
pg_lo close XH—" Inversion KX %R,
A&
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pg _lo_read

pg_lo_read — IEZE— AR

AN
pg_lo_read conn fd bufVar len
B
conn
BE— 1N EREBUREEE,
fd
pg_lo_open iR[E 8y KX R R
bufvVar
BEE—TBRNETXEE, BFERANRFKR.
len

BEANR R BRE&RASLIFRN,
%
pg lo read NAXNRPIERES len FHEEA burvar NEEH,

bufvar BARBENEZTESR,
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pg_lo_write

pg_lo_write — BEA—DNANER

K

prg lo write conn fd buf len

B
conn
EE— 1 ERNEIEEEE.
fd
pg_lo_open REIF AN R HHHIRFT
buf
EEESEARNRNERFHERE,
len
EEESANFRHBEHRAKN,
i

I
ik

pg lo write NZE buf BANRKREAEZS len FT,
A%

buf WARESANNLRFRH, MAREER.
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pg_lo_lseek

pg_lo_lseek — EANR D EMBIEMIE

K

pg _lo lseek conn fd offset whence

BA
conn
EE— MR EEE,
fd
pg_lo_open iREIHI KK R HHIRFT,
offset
BEEUFTIUHHNEFENREES.
whence
whence T[LAR "SEEK_CUR". "SEEK_END". "SEEK_SET"
i
I
ik
pg lo lseek BN EIBEANRAL offset FHkk,
A%

whence T2 "SEEK_CUR". "SEEK_END" = "SEEK_SET",

447



pgtcl

pg_lo_tell

pg_lo_tell — IREI AN KB ZH RIS E

K

pg_lo tell conn fd

BA
conn
BE— M ERHBIREEE,
fd
pg_lo_open iREIHI KK R HHIRFT,
i
offset
UFBIHHINEHRNREEE, EEEN pg_lo_lseek BRI,
ik
pg lo tell IREIHFIEANRIFLE offset (LIFHIT) o
A%
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pg_lo_unlink

pg_lo_unlink — IBR—P AR

K

pg_lo unlink conn lobjId

DN
conn
EE—MERIVEIEEERE,
lobjId
A ERBIRIRRF, XXX Is this the same as objOid in other calls?? - thomas
1998-01-11
T ¢
7
ik
pg_lo_unlink MBRIEEMN AR,
A%
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pg_lo_import
pg_lo_import — M\MXHESAN— P AT ER

K

prg _lo import conn filename

BA
conn
EE—MNMEROEIEEEE,
filename
Unix X4,
i
7c XXX Does this return a lobjld? Is that the same as the objOid in other calls? thomas
-1998-01-11
1P
pg_lo_import EEIEENNXHHEABTEA—TAER,
A&

pg_lo import #WZAfE BEGIN/END BEEHAERE,

450



pgtcl

pg _lo_export
pg_lo_export — IBANREH B XK

K

Prg _lo export conn lobjId filename

DN
conn
BE— 1N EREBUREEE,
lobjId
A RIRIAFF, XXX Is this the same as the objoOid in other calls?? thomas -
1998-01-11
filename
Unix X4,
L ¢
7c XXX Does this return a lobjld? Is that the same as the objOid in other calls? thomas
-1998-01-11
ik
pg lo export BEEMNANRE A— Unix X4,
A%

pg_lo export WZfE BEGIN/END BEHAEH,
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Tim Goeke
Thomas Lockhart

L2EERYIH Tim Goeke' 124t

ODBC (FH¥IEERE) 2 —MARMN API, BEiL{REEBHEEIS5EM RDBMS RESFER
{ERIRNZ A, ODBC ERIGNAMEBIEERSRZBRE T —PEFREXNED, ILAPHF
RERBREEAR BHRS[Z@UBE (oEHm) OEA,

=)
55.1. B =
ODBC APIERHMN— ODBCGHANHIEIR, EUUREMRA, N—PXARXHE
Oracle zfPostgres RDBMS,

JaiRIh a3k E0DBCIRE, &K B AL ISR AR eI,
psqlODBCHL R X HE—FIRE, IttMEBEEA oI HEIRE, 10 OpenLink & ODBCIRE),

—BRWET—10DBCR A, REBHREEENERE, TEERLEEREBN B, IR
% &R RE 1 BT B i BRI

Flan, REJPAE—BMS SQL ServerfRE#BAMN— A #IE< MBI HIPostgresfkRE 28, Using
ODBC, Ry Windows B A LB ER¥=2EE, FIHEHIER (£ wWindows NEEX) &
R —H,

Insight Distributors® A% psqlODBC A TARIZMANR RIS LM 15 . TR —H FAQ>.
SHCTREMMFETE, HARSS interfaces BpEFIE",

55.2. Windows [\ FH

FEPXERG, Rz EHZERIARODBCEFFKFHARHISE T ODBCHIE S

« Access. Delphi # Visual Basic #8E#37#F0DBC,

« 7£ C++ (fI70 Visual C++) T, #ROTLAMER C++ &9 ODBC API,

« 1£ Visual C++ t, {RoJLAEFA CRecordSet 2, ©iE ODBC APIEH2EHE—1 MFC 4.2 2%
th, MR Windows NT Fi##4T Windows C++ FF R, XERBZNEE,

55.2.1. R B

“tNRIKAPostgresimE— PN, FKAEFEILODBCEALID PostgresfRESBREEE, &
2iiRAEH MS SQL Server T Access ZE N EMEBIREERFBEIHOEREN A XAM? "~

ODBC APIIEERiZFEMEE, XFVisual C++HFE, RUILATE Microsoft &M G EE/REIVCH+3HY
FHEIFESER.

! mailto:tgoeke@xpressway.com

2http://www.insightdist.com/

3http://Www.insightdist.com/psqlod bc/
mailto:interfaces@postgresgl.org
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ODBC #0O

Visual Basic f1Efth RAD THE#& Recordset 3%, ©i1EEFEH ODBCHAEEE, FEREIE
RN, RTTPL (FEFERERM) BREFEEE ODBCRIREIRE.

Init MS Access SEIRFFHEIX—1], IEF File->Get External Data,

’r

IRIAZSEILE— DSN,

55.3. Unix &3

ApplixwWare§— PN EDEESFE LR EZFHNODBCHIEEZEO, 7% Linux T, ELER
i ApplixWare v4.4.1 @32 Postgres &{TAR P B 28] psqlODBCIEENS Postgres v6.4 Bt &
I{lﬁo

55.3.1. {372 IK 5

% FpsqlODBCIRE (S44EF ODBCIRF) HEETEM—S2: £ ODBCRFNEFEANERS
ERFREE—NIREEE, Unix LE—RheER4EO0DBCIRH SN fiiodbe, TTEAM
W _EZ4b3EER, 3E AS200°, ZiiodboliiEE Y T ASEEE, BiodbcESE shar XX
HRNAE—1README, ©MNIZEEHEBRUNMELIEHER,

ERLE, REERNIREF ST 0K SR ERER N 1% 3 FF psqlODBCIXE =Y {Efa] ODBCIK
fl,

psqlODBCHY Unix BEEMHRIAHAREN, UEESSHFNFES EBIMERE, HARBKRE
FrEM Unix FRBHRM, KaMHEEMEEXXEN S ILAERTRHFTE LR RNEM—
MNMEBEHISTE., BENXERE Linux M FreeBSD, BHEINFEEMAFERHLENEE, B
B Ko MEZRKHNEaNE.

TR EERMARIRHNGE, BURFRUAOHRARERE,
MXLEZFNARERIAZEBEURIN@IEIT configurefimake, IR T]AE—MHEIIH .
REPHENLZEDHEE, BILMEARN PostgresERITIRN—EHKHME, NRRESIEM
5 LEEODBCEFIMMA, MURKELE. HERZFIKSRSH[EE,
HEFIHNRSBEAUNETHNEEN, ERREEFHE,

BRKH, RREENpsqlODBCIREE  Postgres RITIRII—ERH (TXFRZA &R
HWE) , BBARBE PostgresKiTHRINTERERP SERE R EMAEODBCIKE,

MERESENSIEIITEIRE, BBAREMRBHEDECBHNERDIZIT configure #
make,

SEMRE
XN RESEBERATERRE.
1. Asrc/configure(§E --with-odbcip$ITEEL:

% ./configure --with-odbc
% make

2. EFHEPostgresKIThR:

Q

$ make install

5http://www.aszzo.org/FreeODBC/iod bc-2.12.shar.z

453


http://www.as220.org/FreeODBC/iodbc-2.12.shar.Z
http://www.as220.org/FreeODBC/iodbc-2.12.shar.Z

ODBC #0O

—BE &5, ODBCIRFMESWMEHLETIN PostgresRZRAHMABEXNKIZD, &
FCERY ODBCELENMHSHMEI Postgres B4Rt (POSTGRESDIR) MIEBR. XoJlA
£ make®$iT LESE, D

% make ODBCINST=filename install
V6.4 ZHIBNEMRER

WMRIRBIPostgresLRET v6.4. RFLBRIMRALEM, MEFRBERRIMRALN ODBC
IK®, BRATILURHXFZER,

1. BEEBN tar XEEFF BFRREHEF—TFRHNER,
2. AEIFABHNERPEA:

./configure
make
% make POSTGRESDIR=PostgresTopDir install

o\

o\

3. (OiERY) RREEAGZRIAEANND, TUEXEES B

% make BINDIR=bindir LIBDIR=libdir HEADERDIR=headerdir
ODBCINST=instfile install

YRS

M7 LEARSIEEPostgres KTHREM, BAEH LBE, EREFGASNEREAMREK
PostgresiBR BB R E FintE ODBCIRE,

T R EMNLENBINMUEDAIE /usr/local/libf]l /usr/local/include/
iodbc, MEF—NERACEWERENHE, EE#H %R /share/odbcinst.ini (JR/
sharefZfE) B /etc/odbcinst.ini (MR /share R FE)

i

XM LES] /shared/etc BB RS root BUR, PostgresfIASHLZELSBEH X
ANER, RITABGE— O] HREYIE root PostgresiB kAP kS5 A E 4 B 89t

1. MIURERITHROTLAMPOstgres RIThRME, LEJLAMIE Unix RABHIZAI4EFE
Insight Distributors® £EX,

& zip 3 gzip EZHEH tar XEHEEFHE—NMZER. REANR zip 8, AHSBAE

Q

$ unzip -a packagename
-2 IEELEN, AT EERXMAPH DOS CR/LF XY,
MERZFNRZ gzip EHEN tar B, RAFIEBT
tar -xzf packagename
(oT3EH)) ZMPostgresE RN EI R — N T BEIN T ZHA tar X4
2. BEPostgresEXITIR.
3. IR tar 304

% cd interfaces/odbc

6http://Www.insightdist.com/psqlod bc
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[

$ make standalone
4. BEHK tar XHEEHBBIRRSE. MRER ftp, FSUUTESIXHARER,
5. i€ tar XHBAE— M FENER.

6. BEMIRE:

Q

% ./configure

o & o] AT IEIRUHAT |

Q

% ./configure --prefix=rootdir --with-odbc=inidir

Ho-—prefixBFEMEXBREFIBR  rootdir/1ibfl  rootdir/include/
iodbc, M--with-odbciBodbcinst.iniZ&EEIIEENER,

AR MEDt o] IEEMMEPER, BE/ND: EERMRPERN, —-prefix
tRfEATFREIPostgresZERIERERT, —-with-odbc RIEATFEREXH

odbcinst.ini,
7. HmEFEHEEEREALE:

% make ODBCINST=instdir

RBTTLATE make' G T LBSZENBINMIE ., XRAERFEXHMLXGNERE,
HFIRHNFEHE odbcinst.ini XH4NUE, HEBSEEERKERNKRETESH
SBRIRERBFM, RZENHENSILIESE odbcinst.ini XHZEAERIANER, IR
£ './configure'& €47 LA --with-odbc I EHI B R.

8. ZTERIFRAMW:
% make POSTGRESDIR=targettree install

EQRBEEMLENENLREER, REEHE make install@<{fT LEANIERD
HETE, XETEZLIBDIR, HEADERDIRF] ODBCINST, £ make H<EITLE
Z% POSTGRESDIRSILLIBDIRM] HEADERDIRMAMRIEEHIFHE RAIR. ODBCINSTIHIL
FPOSTGRESDIR,

THREXEES B HMAHE:
% make BINDIR=bindir LIBDIR=1ibdir HEADERDIR=headerdir install
Bian, £ (FAE./configurefl makeZ/E) BN

% make POSTGRESDIR=/opt/psglodbc install

SUEEML DB REE]/opt /psglodbe/1ibF /opt/psqlodbc/include/
iodbcHR.

e
% make POSTGRESDIR=/opt/psglodbc HEADERDIR=/usr/local install

NiZeikEZR%EE /opt/psqlodbe/lib, sk3#4Z3&F /usr/local/include/iodbc, M
RERARUNME, BHRARMLEIFE.

55.4. Bp BN 4¥

~/.odbc.ini BIZAFA psqlODBCIKFIEEMIFIENER . ZXMHEMAWindowsEM R
HHRBNYE, FAIREFXMRE, EEoTLULETEN,
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.odbc.iniM#HBH=1TMFENT., £F— 12 [ODBC Data Sources], BEREiHENEN
HIRENEEEMMERNIER., EZDDENHREURTRIRE,
BNMUEESHSE— I XHENT., 81D [0DBC Data Sources] P HIIZFRIR
i, HEXLAEETIIEE:

Driver = POSTGRESDIR/1ib/libpsqglodbc.so
Database=DatabaseName
Servername=localhost

Port=5432

’r

iICfEPostgres#iEEZEE R MY, AHEARANERE,
PostgresfRSS 2R E X HIEENLIRAIE, RABTENEFIREESEF.

RO LMAAEMEBRZFIEROER., E=TDENTE [0DBC], EXMBEInstall
Dir XEF, ROILIEEHAMEIR,

THR—.odbc. ini XHHEIF, BR=THIEENHRIESR:

[ODBC Data Sources]

DatakEntry = Read/Write Database
QueryOnly = Read-only Database
Test = Debugging Database
Default = Postgres Stripped

[DataEntry]

ReadOnly = 0
Servername = localhost
Database = Sales
[QueryOnly]

ReadOnly = 1
Servername = localhost
Database = Sales
[Test]

Debug =1

CommLog = 1

ReadOnly = 0
Servername = localhost
Username = tgl
Password = "noSway"

Port = 5432
Database = test

[Default]

Servername = localhost

Database = tgl

Driver = /opt/postgres/current/lib/libpsglodbc.so

[ODBC]
InstallDir = /opt/applix/axdata/axshlib

55.5. ApplixWare

456



ODBC #0O

55.5.1. fic&

Applixwares i IEFBECE , 7 AEAiE Postgres#ODBC HREIRE,

BHEApplixWare#iBRE 5 a

XL BAEH X B 2 Linux LB Applixware 4.4.1 fR, EiEHENER1BESHLInux Sys AdminfE
2%%0

1. RSB Maxnet.cnf, it elfodbchEkE|libodbe.so (ODBCIRFIEERS) H=
Eo XNNEERE ApplixWare RITIR—#EiR#, {Baxnet.cnf BERELNIERERNL
=
A root B RIENY applixroot/applix/axdata/axnet.cnf,

a. fEaxnet.cnfBYJEER, #HEIIL
#libFor elfodbc /ax/...
b. #EX—1THA
libFor elfodbc applixroot/applix/axdata/axshlib/1lib

XatiFelfodbcBIXMNERDEK ODBCHIFE., WRIRIC applix Z&KE T Hithith
73, EHENE IR,

2. Create .odbc.ini as 28R EEBNRIAGIE, (ROIAERENN LARE

TextAsLongVarchar=0

& . odbe. ini NEBER T, FEXNAFRMUASERN**BLOB* *,

i Applixware ODBC &
1. Bz#iApplix Data
2. EFIREEBAIPostgres# iz E.

a. %&#FQuery->Choose Server,

b. %&#O0DBC, R/FREBrowse, fRTE.odbc.ini
PEREEBNSIBEMNZSEERER, WiRHost: fieldAZ (MREFRAZ, axnet
FRERRE —ANEE LH axnet REREIEE)

C. F#BrowseMHIMEPERMIERE, AEREOK,

d. AERIFANEEFHARFPENOL, ARERETOK,

R ZEAEHIEEOAL THEEER “Starting elfodbc server” , HIRREBE—PDEIRXIE
&, B2 TENEL .

3. 'ReadyHESHAAMEEOALTHA. XRRRUETURAELT,

4. M Query->Choose tables $iEE—ik%k, A/FIEEFE Query->Query KipRIEIEE, %
Rl 50 ITEGNIZSH,

55.5.2. £ io&%

15 EE T Applix Dataf2 s, ODBCHEIEEY GTAL I T oIS :

457



ODBC #0O

Cannot launch gateway on server
elfodbc¥ARE|1ibodbe.so, HEMRMaxnet.cnf,

Error from ODBC Gateway: IM003::[iODBC][Driver Manager]Specified driver could not
be loaded

libodbc.sokARE .odbe. ini I HEIIKE, ZIRE.
Server: Broken Pipe

KR TFEMEMDEEZLKIE, /RO]88R%B &MRAM Postgres ODBCEL,
setuid to 256: failed to launch gateway

Applixware v4.4.1 B9ALB IR (F—ME Linux TIER S ODBCHIMRA) ERAFPEKE
B\ (8) NERNS A, BTARE Steve Campbell’i24,

3

HSteve Campbell® F 1998-10-20 55,

axnetZFHNRERAELERERULE. axnetREAFPME,
E—1MEENZSAFRSZ LEHINZIA root RIRIET (XEEFEESMNAFNBERPIE
5) . AERAARBEHEEZHY, BARMNTEANEXSITH T ARERE,

55.5.3. il ApplixWare ODBC & #
BREEDEN—ME AR Unix RELARES strace,

Hstraceiix
1. Bz applixware,

2. X axnet #i2FRstrace, i, MR

ps —aucx | grep ax

N
cary 10432 0.0 2.6 1740 392 ? S Oct 9 0:00 axnet
cary 27883 0.9 31.0 12692 4596 ? S 10:24 0:04 axmain

RIBIETT
strace -f -s 1024 -p 10432

3. 1A strace B,

kB Cary BYi2%

ApplixwWarefJiFSEIZEESKE stderr, BRAHEstderr #HIXETH
2, Frlistrace2THX—RHIFER,

40, 183 “Cannot launch gateway on server” ZJjg, &Xt axnetizf77 strace, 5%

7mailto:scampbell@lear.com
mailto:scampbell@lear.com
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[pid 27947] open("/usr/lib/libodbc.so", O RDONLY) = -1 ENOENT
(No such file or directory)
[pid 27947] open("/lib/libodbc.so", O RDONLY) = -1 ENOENT

(No such file or directory)
[pid 27947] write(2, "/usr2/applix/axdata/elfodbc:
can't load library 'libodbc.so'\n", 61) = -1 EIO (I/O error)

FRAREHEEE applix elfodbc E# 2 libodbc.so BHRAZE., XMEAMTAETEBK
axnet.cnf,

55.5.4. iz{TApplixWarej&R

Z R Applixware Data Tutorial, REECIZKEDS|IHHRGIER. A TEEIXLRA ELF
R E TS HIRAED) LER NULL 44, TPostgres B #I R AIFIXFEA,

BRFXANEE, YRO] A

ZApplixWarejE R
1. #8/opt/applix/axdata/eng/Demos/sqldemo.am E&E—PAMBE R,
2. HEXMsqldemo. amBIAHEIA:
a. % 'null_clause = "NULL"
b. IBEXA null_clause=""
3. B#IApplix Macro Editor,
4. MMacro Editord$#TFF sqgldemo.am 344,
5. #EEFile->Compile and Save,
6. 1Bt Macro Editor,
7. BaApplix Data,
8. #%&#F*->Run Macro
9. MAME “sqldemo” , HKEMAEHOK,
IRAZBEEHEE OBRET (ETH) BEEE.
10. BAEVRRGZ O LAFIAEREKT .

55.5.5. BANE

YRE]TBHUEESE RN OSESMBREN Applix BHiEXESR, TEE—~/axhome/
macros/login.amMHHIBIF: ======= ApplixwWare A U IETRECE , A AEIA1T)
Postgres#ODBC H4IKE,

BHEApplixWareiEEEif ia

IR, XERBHYIELInux LR Applixware 4.4.1 fR, EiIFHMERIESFLInUx Sys
AdminE&EH,

1. {RAFBMaxnet.cnf, ik elfodbchEkE|1libodbe.so (ODBCIREIEIERS) H=
B, XEERE Applixware RITIR—iERME, {Baxnet.cnf BEHELAIEEIERLIU
=,

PA root B RIEXY applixroot/applix/axdata/axnet.cnf,
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a. ffaxnet.cnfBIERER, FHEIL
#libFor elfodbc /ax/...
b. EBX—1T¥A

libFor elfodbc applixroot/applix/axdata/axshlib/lib

XatiFelfodbcBIXMNERDEK ODBCEIFE., WRIRIE applix Z&KE T Hithit
73, EHENMEREEER,

2. Create .odbc.ini as #&EE FEMRBEEIZE, {ROJEEEEMN _EFRE

TextAsLongVarchar=0

MNE. odbe. ini NHBER TS, IEXNAFRMUASERN**BLOB* *,

i Applixware ODBC %%

1. BEIApplix Data

2. EFIREEBAIPostgres#iEE.
a. &#FQuery->Choose Server,

b. #%#¥0ODBC, AFmEBrowse, {RIE.odbc.ini
DI ENHIEENZESBREREE, HRbost: fieldAZT (MBRARAZ, axnet
SIMEBRARS —ENE8 L8 axnet EELEIREE) .

C. fEBrowseBMIHIMEPERFHIERE, AERTOK,
d. AEERRRMEETPAABFPEMNOS, RBEREHOK,

RN ZEAEHIEEOALTHEER “Starting elfodbc server” , HIRREBE—NEIRXE
&, B2 TENEL .

3. 'Ready’HESUMAEHEELNETH. XRINMRMETUBAETALDT,

4. M Query->Choose tables digiE—ikE, AFEE Query->Query KiFREIBE, *
hE] 50 TEARMIZSHI,

ni4y 1 M1 H
55.5.6. & M Ia) &
EiXEEBZApplix Dataf@3Z ODBCEEZN TTREL I TIIHR :
Cannot launch gateway on server

elfodbcARZE|libodbe. so, B R axnet.cnf,

Error from ODBC Gateway: IM003::[iODBC][Driver Manager]Specified driver could not
be loaded

libodbc.soAH .odbc.iniBFHEIIRE], ZITIRE,
Server: Broken Pipe

e R TEMEMOBMEELLLE, RUJEEE B &MRAR Postgres ODBCE,
55.5.7. i ApplixWare ODBC &

FILERDBN—MFIARR Unix RELAREF strace,
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Hstraceiid
1. /351 applixware,

2. X axnet #i2F5hstrace, a0, MR

ps —aucx | grep ax

£
cary 10432 0.0 2.6 1740 392 2 S Oct 9 0:00 axnet
cary 27883 0.9 31.0 12692 4596 ? S 10:24 0:04 axmain

RIBIETT
strace -f -s 1024 -p 10432

3. & strace BiH.

Sk H Cary BT

Applixwaref I iFSHEIREESAF stderr, BEAHBEstderr #IXETH
B, FrlistraceRBHX—RHFER,

40, {82 “Cannot launch gateway on server” ZJj5, &Yt axnetizfT7 strace, 5%

[pid 27947] open("/usr/lib/libodbc.so", O RDONLY) = -1 ENOENT
(No such file or directory)
[pid 27947] open("/lib/libodbc.so", O RDONLY) = -1 ENOENT

(No such file or directory)
[pid 27947] write (2, "/usr2/applix/axdata/elfodbc:
can't load library 'libodbc.so'\n", 61) = -1 EIO (I/O error)

FrLAREHEER applix elfodbc F12Z libodbc.so BHAFE, XMEATAZEEBK
axnet.cnf,

55.5.8. i51TApplixWareji&E =

E X Applixware Data Tutorial, IREECIZKEDS|IHHRGIER. B TEEIXLRA ELF
FRETEFSHIRES LER NULL &4, MPostgres B EIAR A IFX .

BRFFXANEE, (RO]LUXAEL
{2 ApplixWarei& R
1. #B/opt/applix/axdata/eng/Demos/sqgldemo.am EFHE—PABER,
2. HmEXMDsqgldemo. amBIAHEIA:
a. #¥Z 'null_clause ="NULL"
b. #EEXA null_clause=""
3. B&E1Applix Macro Editor,
4. MMacro Editord2 3T F sqldemo.am 344,

5. #E#FFile->Compile and Save,
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6. JEiMacro Editor,

7. BzhApplix Data,

8. %E#F*->Run Macro

9. HAME “sqldemo” , AEmRTOK,
RALZBEESIEE ONRST (ETH) BEHEE.

10. BAEVRRGZ O LAFIAEREKT .

55.5.9. BHNE

ROTLMEEREE R O ERMBFRAEN Applix BEXHD, TER—~/axhome/
macros/login.am>X&E9HIF:

macro login
set set system var@("sgl username@","tgl")
set system var@("sgl passwd@","noSway")
endmacro

I\
NFEATESHEFPEMOJMEREE, REDH/INIRE SR,

55.5.10. XEFHFEE

psqlODBCEfELinux EMEHFMIKXE, BIREIRE FreeBSD # Solaris EWHEEINT ., XFH
tELZE X FFPostgrestIFa, EAXARBEEEHMAIRE,
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3

H Peter T. Mount' 85, #12 JDBC IREHIES.,

JDBC £ Java 1.1 RESRANZ L API, BRES SQL NEIRERM T —AinEEO,
Postgres R’BHE— 4 e JDBC Driver, 4 ERNZIKEN 4

Java H®RE, HMERHUEEBSHNRENERS, BElt, ZEHRFELXN, —ERFR
BY, ZRHF A AT FE S LEA,

56.1. }a% JDBC &1
56.1.1. fRiZIKE]

IR BB FIREHME src/interfaces/jdbc BRP., BERIF, REHANZBZFHEH

A
$ make
TRE, IREEZRBERDPKEIEXMY postgresgl.jar, X#E JDBC IR,

RNAER make MARZ javac, BAREIHFHEEREERT —LHHAMBERA,
il javac TERRT, Makefile RHERKIZ jar A1,

56.1.2. RI&EIKE]

E(FEAIRG), EBEIL jar JI#Y postgresqgl.jar B E7E CLASSPATH o,
P

BE— " RARFER JDBC Eaiha— M SRR AR EIERE. ZNAEF jdbe
IXBhZ37E /usr/local/lib BR%, m java jdk &%E7E /usr/local/jdk1.1.6 d,

BiaTZNBRR, ROULMER:

export CLASSPATH =\ /usr/local/lib/finder.jar:/usr/local/lib/postgresql.jar:. java uk.
org.retep.finder.Main

BARHOATRBERERENE,

56.2. 77 |JDBC ) EZEIERE

BT Java REEfER TCP/IP iE#E, Postgres postmaster FLA -i FR&IZETT.

59+, WAREE pg hba.conf X, BEIF PGDATA BRP, ARIARED, ZERR
BT UNIX I E#EFh10, Eifb )DBCIKENEERE— localhost, REEM_EEBUXHERIN

=2

=

1peter@retep.org.uk
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host all 127.0.0.1 255.255.255.255 password
X, NARMALESH oI LAR JDBC B AR B R E.
JDBC Driver 3#F trust. ident. password #] crypt IAMESS %,

56.3. {E X))

ABEHAZRE—DTEN JDBC RIZIERE, BMIZEERPIRA]., ESERIESHIREN JDBC
AP| 3214,

#ZHh, MEUERRBRHHNEF, XEERNEEPHERTA.

56.4. &\ JDBC

{Efa{EH JDBC FIRIBENFES A java.sql &, £EH:

import java.sqgl.*;

BE
RESA postgresql &, MBRXEM, REVERBREEZERZFE, BN javac 2F4%

BE.

56.5. #F Kz

FERMIEEZR, RBEJIANEY, BRPURNGE, BHRFRRTRORSE,

E—faEP, REREER Class.forName() Ak ANIKE), XF Postgres, {Rd]
VAER :

Class.forName (postgresqgl.Driver) ;
XRBAR, HEEZAN, KB JDBCEMBS,

EE: forName () BHiEoJgeEME— ClassNotFoundException, FrLARNRIREATIE, R

XEREANGE, EERRNABREINRER Postgres, MRIREMCIIGRKTIEE DS
— N UERE, ARRAMERRNNT R, BARNERE_MTE.

EZMTEE VM BB ER -D SHIERMEASHERLE.

B

o)

% java -Djdbc.drivers=postgresql.Driver example.ImageViewer

EZNMFR, VM 2R IEZANESEAENREN 2. Tl/E, B85 Image
Viewer,

e, IMTEREFHN—/,
FAAERFRNCBEAERRFNER T SEKEE—LEER. BE—ETELENZE
URL, XR2ETRENENAS.

Ra—R. SMREKBEEEELTHA Connection, FERESE—MEMEH No
driver available SQLException B, XTJRERIXFIARERIER D, HEFESHIWNERE
RIS,
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56.6. I B ERE

£JDBCH, HUEEM—"URL (i—HRBREMFF) FR, XITF Postgres, BERATIERXZ

» jdbc:postgresgl:database
+ jdbc:postgresql://host/database

+ jdbc:postgresql://host:port/database

Hep:
host

BRSEHIENEZ. BIAA “localhost”
port

REBUIFNEHROS, ZRIAN Postgres BIFRAEROS (5432)
database
HIRES,

BEiEE, /REEM JDBC FFB— Connection 3£4I, Ak, RoILAEM DriverManager.get
Connection() /&i%:

Connection db = DriverManager.getConnection(url,user,pwd);

56.7. R HERHLIELS

FHREBREEELY SQL EaiY, (REFE—1 Statement =£fHl, —BHRET—
Statement, FLEILAMER executeQuery() AiZ&HENR, X¥EIRE— ResultSet 3Lfl, H
FEELER,

56.7.1. {£F Statement {EO

{£H Statement IFEONMREE AT LA :

- RETLURBZREA— Statement £, {ROJLAEITHEREILACIZ—D, AEZE
ENENMEREARPERE. REORCE, 81 Statement REEFE— ResultSet,

- MRMFRFEZRELE— ResultSet HEITE—1"&E1, RECEHEHRS— Statement
BnaJ,

- MRRERLE, MEASIMEREERIEE, MORANSIERER—MRRN
Statement, MRRITEFEAEN], BSRAXEEENBLREMN Servlet NET, Hohi
ET—EEZNRE,

56.7.2. {£F ResultSet £

{£ 3 ResultSet IO NMREZELAT LA

- EIZBRAEZA, ROFUEA next (), MRBERESERE true, EEEENRE, ES
WZAT R IR B R

- & JDBC HUE, MRMZRFE—NFE—IR, BFXEMNRHEZLH,
Postgres IR ABIFRIE R Z B E— 1N FE,

« —BRAZX— ResultSet, RAFUEITIAA close () XXHAE,

E88

14
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. —B{REREED ResultSet § Statement BERB—NEM, HETFTHANLFIFESHE X
Zi 8

THEZ—MMIF:

Statement st db.createStatement () ;
ResultSet rs st.executeQuery(select * from mytable);
while(rs.next ()) {
System.out.print (Column 1 returned );
System.out.println(rs.getString(1l));

}
rs.close();
st.close ()

56.8. HLITEH

BT NEN (FEOEHMRREIZERR SQLIEEG) , REFEH executeUpdate() Bi&:

st.executeUpdate (create table basic (a int2, b int2));

56.9. X HiEE

BEXAHEEEE, REX Connection M close() Fi%:
db.close();

56.10. fEAKXMR

£ Postgres 1, AXR (tFRAblob) BFEREIEED L EFMELE SOL XD AVEUEE,
EAIA— “R/RS|" WX FHE, HEI— 0D BMNRBECHETDSIA,

FERANKRERMG L, F—HEMEN IDBC AR, XENBHHMZRE. 5—/ERRNA
CXf api ¥ B, BIE libpg BIAXR API 2H4 Java, BT HAREAXEFNANRIE
BEES]. ERES, IKFIERERZYT BRIEHANRIHFFN.

£ JDBC o, FiaeMitnESAR2EM ResultSet ) getBinaryStream() 73%7%0
PreparedStatement i setBinaryStream() /5%, XEHEILE XN REZWA— Java iR,
EYRTILAER java.io B FIEMERBINZTR.

g, RRIRE—TEREREAGNXHE, FEFRE—TE3ZEGREAENAMR:

create table images (imgname name, imgoid oid);

ERAN—IEER, IROILMER:

File file = new File(myimage.gif);

FileInputStream fis = new FilelInputStream(file);
PreparedStatement ps = conn.prepareStatement (insert into images
values (?2,7?));

ps.setString(l,file.getName ()) ;

ps.setBinaryStream(2,fis, file.length());

ps.executeUpdate () ;

ps.close();

fis.close();

ERXMIFP, setBinaryStream N—NREIANRERMIEEHENFT, FHE OID FAF
BNENSIANFRS.

BE—1REGEEZEESRS (EXEER PreparedStatement, {E Statement [E#FTILAfE
M) :
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PreparedStatement ps = con.prepareStatement (select oid from images
where name=?);
ps.setString(l,myimage.gif);
ResultSet rs = ps.executeQuery():;
if(rs!=null) {
while (rs.next ()) |
InputStream is = rs.getBinaryInputStream(l);
// use the stream in some way here
is.close();

}

rs.close();

}

ps.close();

XERITUBHANRZEA— InputStream EBRER, REZERE, BIMNELEERSP
MNT—1TZRIXH T, X2 JDBC MBH—8 5, ZHEHE, ZHiFHA ResultSet.next() 3
ResultSet.close() BY, JREIAYESD InputStream EBEH XA,

56.11. Postgres %4 JDBC APl YY" &

Postgres E— MOl BREUEEZRSZ ., RUIAOBHHRINBE RS, XERHMESTIAE
EHPHIER, MEZETLURINBE CHNEuEER

WE, BFXERHRMNBENIRE, RMNEZ—AY R API ) Java IFE(], REREZ
hRRESN (NANR) LR EMIBEMAXET BIMD.

nEy R

ZifEHED—LY &, (REEER postgresql.Connection Rg—LHIPTHE, X
MERT, IREEH Driver.getConnection() MyRENERHIFEEE,

Ban:

Connection db = Driver.getConnection (url,user,pass);

// later on
Fastpath fp = ((postgresgl.Connection)db).getFastpathAPI();

Class postgresgl.Connection
java.lang.Object
\

+----postgresgl.Connection

public class Connection extends Object implements Connection

XL R ARG ENNYT RO GE, XBREHIY Java.sql.Connection g EWH
bsl

JJ:=

%o
public Fastpath getFastpathAPI () throws SQLException
BB HFERN Fastpath APT,

ER: XAR JDBC —#4y, meniFihiE postaresal FinARSHINK
a;&o

©xFEH LargeObject API (FH
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RIFHEAARNT:

import postgresqgl.fastpath.*;

Fastpath fp = ((postgresgl.Connection)myconn) .getFastpathAPI ()
Hep myconn 2—A\F| postgresql gESTFIERE,

RENE:
AYFIHIE postgresal Fimpg#y) Fastpath gz,

i : SQLException
BRYIIAKEER Fastpath iy

public LargeObjectManager getLargeObjectAPI () throws SQLException
IR[E Y FEER LargeObject API

AR XAR JDBC —#4y, meniFihiE postoresal FinARSHINK

REFNEATIMNT:

import postgresqgl.largeobject.*;

LargeObjectManager lo =
((postgresqgl.Connection)myconn) .getLargeObjectAPI() ;

Hep myconn 2—A\g| postgresal WETFER,

RENE:
S°Ili% API gy LargeObject yggs:

i : SQLException
BRYIAKEE LargeObject iy

public void addDataType (String type,
String name)

EATFEFRMAEA postaresql RUMMFIHIRRR L —RMLERR, &
%, WRIRIAIRBISUEREISH ResultSet.getObject () 3| PGobject sfifgfzt
RME,
WA ERVFIREES — MR FGobJect gy HERIKHEFANERZMAEE,
ENRRE, BRELEENEBUIUARLTTE.

AR XAZ JDEC B—E5, MR—1M &,

REFNERATINT:

((postgresqgl.Connection)myconn) .addDataType ("mytype", "my.class.
name" -

);

Hp myconn 2—A\F| postgresql gEITHEE.
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QIR AR postgresgl.util.PGobject

.

W

PGobject

Fastpath

Fastpath g libpg C #EOdify—4 APL, RWEFIHIBESIEERR LT K
H, REYEFPHRABATEFERE, BZFAUEM, RAAXNR AP HIE,

EFERE, FEATHEX{TEA postgresql.fastpath f:
import postgresqgl.fastpath.*;

RE, ERNRBPREEREG— FastPath yx:
Fastpath fp = ((postgresqgl.Connection)conn) .getFastpathAPI ()

ESIRE—NEHIEEEEXBENLA, ROUBAEAEHS., XEMHMIE Connection
RN postgresql.Connection' E A getFastpathAPI () ERMNBECHNAE,
REF JIDEC,

—BH7T Fastpath sf), glalPMER fastpath () FFEHAT N EIHEE,

Class postgresqgl.fastpath.Fastpath
java.lang.Object
L————postgresql.fastpath.Fastpath
public class Fastpath
extends Object

X/NHsLIp Fastpath api

B—RMN Java NARPATIRAE postoresql FintEREHNFR,

5

THF src/interfaces/libpg/fe-exec.c w4k

W

n:
FastpathFastpathArg, LargeObject

ik

public Object fastpath(int fnid,
boolean resulttype,
FastpathArg args([]) throws SQLException

) PostoreSOL Eik&i%— R4

24
fnid - g 1id
resulttype - WPHLRSBMA K true, HfpgEPy false
args - {444 fastpath @ FastpathArg H#

RENE:

THIRETH null, BesERery Integer, FMK bytel]
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find : SQLException

REHIREEFENRHEIRN .

public Object fastpath(String name,

HEE:

boolean resulttype,
FastpathArg args([]) throws SQLException

BEZME PostgreSOL FipKIX—REKEIAA.

HRSHRY 19 NREUACEERE, BEREREN addfunction ()

AR, XREFENARARX, BARH 1d ERHENARRAZETERE, XFHET
EF R EI, 20 postgresqgl.LargeObject

public

public

S8
name - pREZ
resulttype - {ELBEEKNIN true, HpiEER )N false
args - {444 fastpath @ FastpathArg H#

REE:

THEIEN A null, ByLEREN Integer, [AIY bytell

i : SQLException
BRARA A E 8 R D HIRET

W

n:
LargeObject

int getlInteger (String name,
FastpathArg args([]) throws SQLException

XMERGEREREER [nteger

S¥:
name - III?&%
args - B
RENE:

BUHER

it : SQLException
KEHIRERRHEIRIIRBE RN,

byte[] getData (String name,
FastpathArg args([]) throws SQLException

X MERTEREREER ZHHIEE

S¥:
name - III?&%
args - B
RENE:

BEERN bytel]l %4

it : SQLException
KEHIRERREIRIRBE R,
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public void addFunction(String name,
int fnid)

EAERNNEZRRDHM—D R,

. APRABEERREFERLN addfunctions 755k, MARERSG oid, B
) old HARIERFIAE, BMEER—RANAERSH LB,

24
name - pREZ
fnid - g id
public void addFunctions (ResultSet rs) throws SQLException
EES—IEEHIM ResultSet, & 1 FIZRHZ, £ 2 FE oid,
ERIZMEA ResultSet JBERNRHE,
2k BAZFE close() % resultset)] |
KT REBEHISLINLA
PostgreSQL {BE# 10 REMMEHEME PI_proc Fh, HTHEKM
MR, FAREFENENERZE, MEBEA— Hashtable FE, AEFENRIS
SWRANIZFR, EEERBERIEER,

postgresql.lLargeObject X#FBHEHIT—RENW, FHEEREH
ResultSet {£#4xBf) addFunctions () Jk,

SEMZ/E, LargeObject apl giinZiRs| XKLL,

AEYURFIREMNEEN ©1d FagsT. BRI, EEFLAIEHEL]
oJaEE (V7.0 HEBEEXITE) , AEXHEIMEN T EBRERERERLENRIT,

S¥:
rs - ResultSet

it : SQLException
KEHURERREIRE

%

=N :

\

LargeObjectManager
public int getID(String name) throws SQLException
RESZMEBEMRS 1d

MR BERNZEGHRIFRE addFunction () g§ addFunctions()l DS
4 SQLException

24
name - ZEEIHFKEHZ

RENE:
it fastpath JFAMPEELE ID

it : SQLException
BRHCRAN BT
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Class postgresqgl.fastpath.FastpathArg
java.lang.Object
\
+-—---postgresqgl.fastpath.FastpathArg

public class FastpathArg extends Object

Fk fastpath FHBFE—PSHHNE, HHSMXEERTARARNRE.
XL IR RE N BT A,
X(F(EHRE, £ postgresqgl.largeobject f

2

=

Fastpath, LargeObjectManager, LargeObject
HiERS
public FastpathArg(int value)
ME—TABHEMRESH

24
value - BigER int (g

public FastpathArg(byte bytes[])
ME—THAFHHANKRNSE

24
bytes - BFEHEAE

public FastpathArg(byte bufl[],

int off,
int len)

ME—THFHHA—TIERNSH

buf - JEH

off - HANMIRE

len - EZESNHERE
public FastpathArg(String s)

ME—THAFFEURNSH,

24
s - BEMENFERFS

PRCES¢/Sid
PostgreSOL H—ARE/ITRMFEARPRLRELE, BEER. HEANSULK,

®18 postgresqgl.geometric A1 Java hhifiXLesRy
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EEA%4K postgresql.util.PGobject RERANK, X FUIZIIRE CHIHIELE
=R, SRBITE.

Class postgresgl.geometric.PGbox

java.lang.Object

\
+----postgresgl.util.PGobject

+----postgresqgl.geometric.PGbox

public class PGbox extends PGobject implements Serializable,
Cloneable

B postoresql i box HEKE,

Kt
il

public PGpoint point/[]

X RIZEFHNH AR,

HiERS
public PGbox (double x1,
double vy1,
double x2,
double y2)
28
1 - g—p % WiR
vl = -7 v &5
X2 - EIA x AR
v2 - BIA Y AR
public PGbox (PGpoint pl,
PGpoint p2)
28
pl - B4R
P2 - BIAR

public PGbox (String s) throws SQLException

24
s - PostgreSOL EXMEFENX

it : SQLException

MREXTH
public PGbox ()
WIS

ik

public void setValue (String value) throws SQLException
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WAEREZNRNE, FENIABRE, BNMBAE.

SH
value - MRENTHSEER
find : SQLException

NREXZ A B TN

Overrides:
setValue in class PGobject

public boolean equals (Object ob7j)

2

obj - B R
R[EE:

MEBNMERABRN G true
Overrides:

equals in class PGobject
public Object clone ()

W WTT AT BER R X R

Overrides:
clone in class PGobject

public String getValue ()

RENE:
#& postgresql BRHRERIEAE/RE) PCbox

Overrides:
getValue in class PGobject

Class postgresgl.geometric.PGcircle

java.lang.Object

\
+----postgresgl.util.PGobject

+----postgresgl.geometric.PGcircle

public class PGcircle extends PGobject implements Serializable,
Cloneable

T X[ Postgresql ff circle #iE#RE H—PEM—PERAR

Kt
il

public PGpoint center
XEEOR
public double radius
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bt

public PGcircle (double x,
double v,
double r)

S = W 2
A W E
r - ERHE

public PGcircle (PGpoint c,
double r)

c - HRELE PGPoint
r - EEE

public PGcircle(String s) throws SQLException

24
s - PostgreSOL EXMERE N,

i : SQLException
i3S NG

public PGcircle()
&R RIREERA,
BiE
public void setValue(String s) throws SQLException

24
s - PostgreSOL EXMEREN,

it : SQLException
i3S NG

Overrides:
setValue in class PGobject

public boolean equals (Object obj)

2H:

obj - B R
R[EE:

MEBNMERABRN G true
Overrides:

equals in class PGobject

public Object clone ()

W = WTT AT BETR R X R
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Overrides:
clone in class PGobject

public String getValue ()

RENE:
#& postgresql BREAEEIEAER/RH PGeircle

Overrides:
getValue in class PGobject

Class postgresgl.geometric.PGline

java.lang.Object

\
+----postgresqgl.util.PGobject

+----postgresqgl.geometric.PGline

public class PGline extends PGobject implements Serializable,
Cloneable

EXMARRMAE Line, FiRBERTEARSIH line XA, ERXNERETEINZ
BRENMEERERE.

Kt
il

public PGpoint point/[]

XAMEXF N R

HiERS
public PGline (double x1,

double vy1,

double x2,

double y2)

S
x1 - E—P R BRER

vl = B—NREAR
X2 - EZANRBIRER
vZ = BZAREAIR

public PGline (PGpoint pl,
PGpoint p2)

pl - -1
P2 - BZAR

public PGline(String s) throws SQLException

24
s - PostgreSQOL EXMERE N,

it : SQLException
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i R By
public PGline ()
KT Fr
BiE
public void setValue(String s) throws SQLException

24
s - PostgreSQL EXRMWARTENX

i : SQLException
i3S NG

Overrides:
setValue in class PGobject

public boolean equals (Object ob7j)

2

obj - B R
R[EE:

MEBNMERABRN G true
Overrides:

equals in class PGobject
public Object clone ()

W W TT AT BETR R X R

Overrides:
clone in class PGobject

public String getValue ()

RENE:
#& postgresql BRHREEIEAER/RH) PGline

Overrides:
getValue in class PGobject

Class postgresgl.geometric.PGlseg

java.lang.Object
\
+----postgresgl.util.PGobject
\
+----postgresqgl.geometric.PGlseg

public class PGlseg extends PGobject implements Serializable,
Cloneable

A RAERE 1529 (%K)

!
¥
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¥t
il

public PGpoint point/[]

EHEXR Ao
HiERS
public PGlseg(double x1,
double vy1,
double x2,
double y2)
B

x1 = D RHAAR
vl = SRR
X2 - EZANRBIRER
v2 - BTN RMAER

public PGlseg(PGpoint pl,

PGpoint p2)
2H

pl - -1

P2 - BZAR

public PGlseg(String s) throws SQLException

24
s - PostgreSOL EXMERE N,

i : SQLException
i3S NG

public PGlseg()
KT Fr
BiE
public void setValue(String s) throws SQLException

24
s - PostgreSQL EXMWEARTENX

it : SQLException
i3S NG

Overrides:
setValue in class PGobject

public boolean equals (Object obj)

24
obj - ELLEHR

RENE:
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MR EFAERN A true

Overrides:
equals in class PGobject

public Object clone ()

W = W TT AT BER R X R

Overrides:
clone in class PGobject

public String getValue ()

RENE:
#& postgresql BREAEEIESAR/RH) PGlseg

Overrides:
getValue in class PGobject

Class postgresgl.geometric.PGpath

java.lang.Object

\
+----postgresgl.util.PGobject

\
+----postgresqgl.geometric.PGpath

public class PGpath extends PGobject implements Serializable,
Cloneable

B path (—RBRL, TTURHAEH)

3

pa1y

=

K

public boolean open

MEBEEFMEUA true, FAMK false
public PGpoint points/[]

EXZBENE TR
HiERS

public PGpath (PGpoint points(],
boolean open)

points - FEWZKKRE) PGpoint 4
open - YIRIEFRFMEINA true, FENA false

public PGpath ()

IR

public PGpath(String s) throws SQLException
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s - PostgreSOL EEMEEX.

find : SQLException
i3S NG

BiE
public void setValue(String s) throws SQLException

24
s - PostgreSOL EXMRZRENX

i : SQLException
i3S NG

Overrides:
setValue in class PGobject

public boolean equals (Object ob7j)

2

obj - B R
R[EE:

MEBNMERABRN G true
Overrides:

equals in class PGobject
public Object clone ()

W W TT AT BETR R X R

Overrides:
clone in class PGobject

public String getValue ()

RER postgresql FRERRRERRRANIZSIHN

Overrides:
getValue in class PGobject

public boolean isOpen ()
MRBRERFRENIRE true

public boolean isClosed()
MRBRERASHNIRE true

public void closePath()
EBEERIRCHAE

public void openPath ()
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EEERIC AT
Class postgresgl.geometric.PGpoint
java.lang.Object

\

+----postgresgl.util.PGobject
\
+-—---postgresqgl.geometric.PGpoint

public class PGpoint extends PGobject implements Serializable,
Cloneable

©SLI Java.awt.Point fJ—APMARA, DEF double ZFE AR,

EiRSIE| postgresql g point #ENHR

Kt
il

public double x

ZRE X AR

public double y

ZRE Y AR

HiERS
public PGpoint (double x,
double vy)
S
X = AMR
Y ~ AR

public PGpoint (String value) throws SQLException
HESBRAEMIERAEN TR, TEHAPLEEIFH GRS,

S
value - PostgreSQL EEMIIZEEN

public PGpoint ()
KT Fr
BiE
public void setValue(String s) throws SQLException

24
s - PostgreSOL EXMIZMENX

it : SQLException
i3S NG

Overrides:
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setValue in class PGobject

public boolean equals (Object ob7j)

2

obj - BHEHR
R[EE:

MEBNMERABRN G true
Overrides:

equals in class PGobject
public Object clone()

W = WTT AT BETR R X R

Overrides:
clone in class PGobject

public String getValue ()

RENE:
#& postgresql BREAEEIESAR/RH) PGpoint

Overrides:
getValue in class PGobject

public void translate(int x,
int vy)

REENEFBIZR,

- X M EENMNBELUEE
Yy - &£ Y HEERMNBHUES

public void translate (double x,
double vy)

REENEFBIZR,

x - £ x §EEpE double 4
v - % v BEEME double i

ME: mek

=
=
public void move (int x,
int vy)
BZ R E L E BT,
X - BEAR
v o~ EEEAR

public void move (double x,
double vy)
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iz R B EA E R AR,
S8
x — double #MrgR
y — double #AfR

public void setlocation(int x,
int vy)

EZRBNRATENLIR, HXEASL Java.awt.Point

¥
X - BHAMR
Y~ EBEAKR
S

Point

public void setLocation (Point p)
ILZEBMBLEL Java.awt.Point  fX#iRES Java.awt.Point

24
P - EBHINS

W

n:
Point

Class postgresgl.geometric.PGpolygon
java.lang.Object

\
+----postgresgl.util.PGobject

\
+----postgresgl.geometric.PGpolygon
public class PGpolygon extends PGobject implements Serializable,

Cloneable

TSI PostgreSQL dhpy polygon #iEsiay.

public PGpoint points/[]
EXZZHRHNENTR
Mi&E=:
public PGpolygon (PGpoint points([])
FA—A PGroint KAGIRLSINH

24
points - ENZZBHFHNENR

public PGpolygon (String s) throws SQLException
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public

ik

public

public

public

public

KIR

s - PostgreSOL EEMEEN,

find : SQLException
i3S NG

PGpolygon ()

IR

void setValue (String s) throws SQLException

24
s - PostgreSQL EXMBHFENX

i : SQLException
i3S NG

Overrides:
setValue in class PGobject

boolean equals (Object ob7j)

2

obj - B R
R[EE:

MEBNMERABRN G true
Overrides:

equals in class PGobject
Object clone ()

W WTT AT BETR R X R

Overrides:
clone in class PGobject

String getValue ()

RENE:
# postoresql FREIEIEAFIRA) POpolygon

Overrides:
getValue in class PGobject

fofe JDBC HUBXRANR, EHBNMEOENER, 1 PostoreSOL g4ty apl R
BRI — RN RAR.

postgresqgl.largeobject @ Java £4tT libpg C #EOWAXNSR API. ©HE

MNEARY

FAREVE. HAMMBRANRE LargeObjectManager, Y 4hE BANITRE

LargeObject
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Class postgresgl.largeobject.LargeObject

java.lang.Object
L————postgresql.largeobject.LargeObject

public class LargeObject extends Object

XANEELY postgresal MAWREM,

ERHETZEOMBNEARNDE, BE—XNAEAZNREM InputStrean f]

OutputStream
BE, EPEMAESER ResultSet diy getAsciiStream getBinaryStream

@ getUnicodeStream J53%, g PreparedStatement dhpj setAsciiStream
setBinaryStream g setUnicodeStream JsksEifia)ARSS,

AMBNBENANRNERENE, X2 JPBC FBAZRFN.
XTNE@FEAANRFIILNRZANSR, 20

postgresqgl.largeobject.Large

ObjectManager
2.
LargeObjectManager
T8

public static final int SEEK SET

TN TR ENL
public static final int SEEK CUR
A IR VA=91=h1YA
public static final int SEEK END
RN REEN
Vapr
public int getOID()

RENE:
ZA&E OID

public void close() throws SQLException

WEXAZNR., FRZEAEENZNRBBALE,

it : SQLException
REHIREENREIREN.

public byte[] read(int len) throws SQLException

MIZH SR — LR, FHIU bytell HAIRE
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len - FFENFHH

RENE:
BEFMEEIEN bytel]l #¢H

find : SQLException
KEHURERREIRE,

public void read(byte bufl[],
int off,
int len) throws SQLException

MIZXRIE I — L HUIR R BB A

2H:
buf - Hir#iA
of f - MUANKIIRE
len - EFHMFHH

i : SQLException
KEHURERREIRE,

public void write(byte buf[]) throws SQLException

E—THABNZHR

buf - ZEEAH#A
i : SQLException
KEHURERREIRE

public void write(byte bufl[],
int off,
int len) throws SQLException

EHAPH—LEHIBEBENZTR
24
buf - Bir#A
off - MARNKIRB
len - BEANNZEHH

it : SQLException
KEHURERREIRE

public void seek(int pos,
int ref) throws SQLException

REZNSZANHFMNE,
XEMFHRE C Epyy fseek () AR, AFMHLBEDANR,
24

pos - MEANMNUE

ref - SEEK SET_ SEEK CUR g SEEK END Z—
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find : SQLException
KEHURERREIRE,

public void seek(int pos) throws SQLException
REZNRRHEINUE.
XEMFARE C Epy fseek () @H, REBHIFRDIANR,

24
pos - WRAENHFLHNE

i : SQLException
KEHURERREIRE,

public int tell() throws SQLException

RENE:
NRANWHEE

i : SQLException
KEHURERREIRE,

public int size() throws SQLException

BT EREAS, AARZMENKRNA/N, REEMIRE. ERIABMUE.
BERIRME.

KR HEEFHTTE,

RENE:
AIFTREIR/N

i : SQLException
KEHURERREIRE

public InputStream getInputStream() throws SQLException
BEZX KM —A InputStrean,

MEEX/ InputStream EHF{EEE InputStream AL,

it : SQLException
KEHURERREIRE

public OutputStream getOutputStream() throws SQLException
REPZ R — OutputStream

MEEX/ OutputStream mfHFAE([@MEE OutputStream AL,

it : SQLException
KEHURERREIRE

Class postgresgl.largeobject.LargeObjectManager

java.lang.Object
\
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+----postgresgl.largeobject.LargeObjectManager

public class LargeObjectManager extends Object
XAKSLY postgresal gyRIFRIEN,

EREATFEFPIHNBESEET R, FTHAMBMBRANRNG X, TANKNRIRE—
/N postgresqgl.largeobject.LargeObject spffl, HAEMERFAIENIZITE,

X NHEORER postgresgl.Connection 4l

4

EFAEARNE, ERATEHXRAE:

import postgresqgl.largeobject.*;
Connection conn;
LargeObjectManager lobj;

S FTFREENAE -
lobj = ((postgresgl.Connection)myconn) .getLargeObjectAPI ()

BE, EPEMESER ResultSet dhfy getAsciiStream getBinaryStream g
getUnicodeStream jJ3%, g PreparedStatement thffj setAsciiStream set

BinaryStream g setUnicodeStream Jksifia)ARIE,
AMERNBENANRNEKREZRE, X2 IPBC FEARZFFN,
EFNEHREATRAS, £ postgresqgl.largeobject.LargeObject

2

=

LargeObject

Kt
il

public static final int WRITE

HRARTHNEE—PHR

public static final int READ

IR RRENBE— PR
public static final int READWRITE
IEXRZEHINE, BREMNEN— ARSI TIZS T
BiE
public LargeObject open(int oid) throws SQLException

ERE O IA—TEAANR. WHERERE READ F] WRITE g
(BRIN)
oid - KIIREY

RENE: .
REMIZ RGO LargeObject spf|

it : SQLException
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s Y

public LargeObject open (int oid,
int mode) throws SQLException

ERE OID FIF— 1 BEEANR
24
oid - XXRH
mode - JTHEL

RENE: .
REIIZXI RGO LargeObject spf|

i : SQLException
s Y

public int create() throws SQLException
EREZ—MANKRIFREIR OLD,
FNROEHERRIAS READWRITE

RENE:
&Ry oid

i : SQLException
s Y

public int create(int mode) throws SQLException
BRE— N ANRIFREH OLD

24
mode - AN RAEBMAIIER

RENE:
&Ry oid

it : SQLException
HEE Y

public void delete(int oid) throws SQLException
EMR—TANR,

24
oid - HHAREMRIITR

it : SQLException
HEE Y

public void unlink(int oid) throws SQLException
EMR—TAYR,
g5 delete FkiARE, ZALMEMEREY C APT A unlink,
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oid - HIRAEMEREINR

find : SQLException
s Y

MR FEIE
PostgreSOL AR EEH SOL #iERE. CUARSHEMKEETY BES, HAXFEM
BHOEENREFE.

Hp—PERE, UL R3IAS—IMRPHNE—IT, Hl1:

test=> create table users (username name, fullname text);
CREATE

test=> create table server (servername name,adminuser users);
CREATE

test=> insert into users values ('peter', 'Peter Mount');
INSERT 2610132 1

test=> insert into server values ('maidast',2610132::users);
INSERT 2610133 1

test=> select * from users;

username | fullname

________ +______________

peter | Peter Mount

(1 row)

test=> select * from server;
servername |adminuser
__________ +_________

maidast | 2610132
(1 row)

17, LENEFREXMNTLUERSHAEFR, ZTH old BREEERXNFERTD.
X5 Java HHAXR?

# Java i, AEMREALHT java.io.Serializable O, RAMIERISIEH
BT, R—IRRANSFIIL, TATFEERNSEASIEE.

i JDBC TR, {RGHA LargeObject ZfEEA], M, TENXENRIITEN,

postgresgl.util.Serialize ¥PHNE, MERE—MENREME. BNEXDERD
ZNRNFR, KEHBERATRAZTEEZGRXNE, MIEEH PreparedStatement.
setObject () ) ResultSet.getOblect () Jrk, REHERMIRIER SHIERE
hREEERY, RECEEN, MBEEZNRE—NFIUIR, HNBNEREREE, EltidiE

h, IRNREFEFEMFEIUNR, ESEREIA,

IFERkEZR? HXEENEE R EXLIERE,

—BEERHODXMENGS, BFER create () 7k, WHIASREREN, MR
BREFIMCE Java MRE, MERERL—RKHASHK "create table” j54]),

%, &E—HE. NRRINREERE—1T:

public int oid;

A, HYKNRTEER, ERRIRARAN old, Z2/F, MENRRELHENFS
, BAERBSWER.

490



JDBC #0O

WMERE oid TE, PANREFIUREBEB/ARP, TPEOUREGREHLRE.
FHZEIHE oid igH 0 HRSBNREEA, XESTUESIEETSEH—INR,
Class postgresgl.util.Serialize

java.lang.Object
\

+----postgresqgl.util.Serialize

public class Serialize extends Object

XANEF A PostgreSOL WEENREFMEREME Java WR, MUERIE Java £Z
BRESNEIEEPH—PER, FRPNSIREARZEN—TFIMLL ., ATENREE
B OID (WRIFRF) , X OID gl BEES— I %kP. XXER, FEltRE
™, EXEPSAEEFANRS,

MIEsR

public Serialize (Connection c,
String type) throws SQLException

ERE—NLH, AT PostoreSOL Xl Java MRWFEIUL/ R
I

ik

public Object fetch(int oid) throws SQLException

EiR{E OID ARDPEE—IMHR

B
oid - wmpy oid

RENE:
5 oid MR

it : SQLException
HEE Y

public int store(Object o) throws SQLException

EE—IHREARDHEDE OID,

MENRE—NER OID 9 int HE{E > 0, siAZEE O, RER
EHf, MR OID gER O, MEHE—1T, HFB OI0 NESKREINRP., XEIR
AEHEEDIETIER., IRVRKHEZR OID ) 1nt, NEEEFHENR, BENSRE
BHREBE. ZRHBREME, EHNFIRESIWEMBIERTS, MA=EZREE.

24
o - BEFMHEHNSR (WAL Serializable)

RENE:
BEENRE oid

it : SQLException
HEE Y
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public static void create(Connection con,
Object o) throws SQLException

IR RMEALTT R, ERBE—OFRIMLE Jave MREIER, NHERIIK
EAINRZAERE,

24
C - BIBIEENERE
o - KFFETFHNR

i : SQLException
s Y

REE:
5 oid MR

i : SQLException
s Y

public int store(Object o) throws SQLException

EE—IHREARDHEDE OID,

MBNRE—NER OID g int HE{E > 0, siAZEE O, RER
EHf, MR OID gER O, MEHE—1T, HFB OI0 NESKREINRP., XEIR
AEHEEDIETIER., IRVRKHEZR OID ) 1nt, NEEEFHENR, BENSRE
BEHREBE. BRHBREME, ENIRESIWEMBIERTS, MA=EZIREE.

24
o - BEFMHEHNSR (WAL Serializable)

RENE:
BEENRE oid

it : SQLException
s Y

public static void create(Connection con,
Object o) throws SQLException

IR RMERALTT R, EREBE—OIFRIMLE Jave MREIER, NHERIIK
EAINRZAERE,

24
C - BBIEENERE
o - KFFETFHNR

it : SQLException
HEE Y

public static void create(Connection con,
Class c) throws SQLException

IR RMEALTT R, ERBE—OFRIMEE Javae WREIER, NHERIIK
EANRZAERE.

24
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¢ - FEURENER
© - FREFETHIZE

find : SQLException
5 B

public static String toPostgreSQL(String name) throws SQLException
B - BN _, NTHE Java ¥&iiK postaresal F4
Fit, XEDPRESE

FIREE, TEXE (S88) Ty 31 ~FF (XR FPostgre
SOL 3RANBIRREI) o

¥
name - %:g

RENE:
PostgreSQL %4

i : SQLException
5 B

public static String toClassName (String name) throws SQLException

BiE _ Bk -, ML postoresql gy Java REZ

SH

name - PostgreSQL x4
RENE:

P31
it : SQLException

R By

TIEX%

postgresql.util GEIFIRHRNEMERNEUREMY RERKX.

Class postgresgl.util.PGmoney

java.lang.Object

\
+----postgresgl.util.PGobject

\
+----postgresgl.util.PGmoney

public class PGmoney extends PGobject implements Serializable,
Cloneable

T —/ G PostgreSQL money EEIHY

3

pa1y

=

K

public double val
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FRIE
MIEsR

public PGmoney (double value)

24
value - ZEH)E

public PGmoney (String value) throws SQLException
HESBRAEMIERANEN TR, TEHAPLEEIFH GRS,

2
value - PostgreSQL EEMIZEAEN

public PGmoney ()
KEh s
BiE
public void setValue(String s) throws SQLException

24
s - PostgreSOL EXMZMENX

i : SQLException
i3S NG

Overrides:
setValue in class PGobject

public boolean equals (Object ob7j)

2

obj - B R
R[EE:

MEBNMERABRN A true
Overrides:

equals in class PGobject
public Object clone ()

W WTT AT BER R X R

Overrides:
clone in class PGobject

public String getValue ()

RENE: .
#& postgresql BREAEEIETAR/RH) PGpoint

Overrides:
getValue in class PGobject
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Class postgresgl.util.PGobject
java.lang.Object
\
+----postgresgl.util.PGobject

public class PGobject extends Object implements Serializable,
Cloneable

EANKATFHE IJOBC IR RAEAIMIELE, A postoresql.Connection
TR —NMERARE R E— N ZREI KB, postgresql.geometric FFE2XH
TEH. WEMEEECEENHER, ResultSet.getObject () FHLREIXPE,

Iy, {Efa postgresql HURKBEBEIZHF,
HiERS
public PGobject ()
©H postgresgl.Connection.getObject () JFEAFEAIENS,
Pk
public final void setType (String type)
I ERBZREVEE,
FEANY RE, AER final f

S8
type - HRZMNRERNFERFEH

public void setValue (String value) throws SQLException
I EREZNRNE. ELARESE.

24
value - WREWNFEFEER

it : SQLException
NREX Z A BTN

public final String getType ()
HFEENREGRARARENRE, AR final @,

RENE:
Z R Z

public String getValue ()
WABEETE, WL postgresal FRERKIFNIRENREE.,

RENE:
ZNRIE

public boolean equals (Object obj)
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~

WABZRETRELEREYR

2

obj - B R
R[EE:

MEBNMERABRN G true
Overrides:

equals in class Object
public Object clone()

W = WTT AT BETR R X R

Overrides:
clone in class Object

public String toString()

XEBEEEXE, BtEFPREANES.

RENE:
& postgresql FREREEIEARRENZYRIVE

Overrides:
toString in class Object

Class postgresgl.util.PGtokenizer
java.lang.Object
\

+----postgresgl.util.PGtokenizer

public class PGtokenizer extends Object

XMEMTFXS postgres pUNREHIERITE,

AELIE StringTokenizer ff, ERMBBLE ' D' '[' '] '<' R
e, ISERRAREE,

CEEHJUEARER, BXM@T postoresal BEXMIELBRNIAMBEBER,

2.
PGbox, PGcircle, PGlseg, PGpath, PGpoint, PGpolygon

MIEsR

public PGtokenizer (String string,
char delim)

BIE—PiEgs.

24
string - GASLFNFERE
delim - HBZFPENFRF
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public int tokenize (String string,
char delim)

B— N EN/ SRS REERZNITSE,
24
string - ASLFNFERE

delim - HEEFNBENFH

public int getSize()

RENE:
o] A=

public String getToken (int n)

S8
n - FPHES (0 ... getSize()-1)

RENE:
HHE

public PGtokenizer tokenizeToken (int n,
char delim)

EEFRMNNEMIEE—NFOMAE. JUTLIRLR R CRBHRENT
(B%2 PGpoint)

SH
n - FWEeE (0 .. getSize()-1)
delim - ZEANAHREH

RENE: .
HEFiZia— N PGtokenizer spf|

public static String remove (String s,

String 1,
String t)

BR—AFZHENNS/ RREFR S

24
S ~ JRERFH
1 - EBRNIISERFS
t - EBRINERZERSE
RENE:

REHS/ ERTRSHNTHE

public void remove (String 1,
String t)

BRATEENAS/ REFF S

24
1 - EBRNIISERFS
t - ERRNERFZF S
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public static String removePara (String s)

BRFFBEFLMNEEN (7))

24
s - BENDBRIZERFS

RENE:
A& (5 ) N=EFE

public void removePara ()
BWRFrEEALNERN ((f )

RENE:
A& (5 ) N=EFE

public static String removeBox (String s)
BRFHBEFLMNERN [ 7

24
s - BENDBRIZERFS

RENE:
A& [ 5 ] =/

public void removeBox ()
BREAEEFLMNEREY [ 7

RENE:
A& [ 5 1 =/

public static String removeAngle (String s)
BRFHEFLNEEN < A >

24
s - BENDBRIZERFS

RENE:
A& < 5 > NFEFEH

public void removeAngle ()
BIRETERALMNEEN < M >

RENE:
A& < 5 > NFEFEH

Class postgresgl.util.Serialize

EEENE NRFEIML —TH i,

Class postgresgl.util.UnixCrypt
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java.lang.Object
\
+----postgresqgl.util.UnixCrypt

public class UnixCrypt extends Object

RN EERAN BT OSEMERRE RS EINZ

SEATMEOSURS Unix mMBEOSLIMERSHE,

BB John Dumas gy Java Crypt B[,

http://www.zeh.com/local/jfd/crypt.html
ik

public static final String crypt(String salt,
String original)

RIFEXOSHN—N " MEOL,
24
salt - —A\WEFFHHE, FRATUSHAXERMNESIZEHN
th, MREBERFME, WENZHENWK, original - EBMHEHOL,

RENE:
H 2 ZHHEENZO0SHERNERS,

public static final String crypt(String original)
RIFEXOSMEOS, AR 'Java.util.Random' HApREHEE,

24
original - FZMOL,

RENE:
H 2 ZHHEENZO0SHERNERS,

public static final boolean matches (String encryptedPassword,
String enteredPassword)

& enteredPassword JBREEH%F encryptedPassword,

S¥:
encryptedPassword - BMIEOL, BENRIZHEL, ZTH
By Unix /etc/passwd YRR, enteredPassword - HP (FEAME
#®) mANLO<S,

RENE:
MEAOSNMMAER A true,

AzgRy Servliet REFh{ERIKE)

% JDEC IRHEHE—NEE: B—HLREE—PEEER—NEER BN— L7204
AER—THEREERNAHES, XNHUREESIZERTE,

PostgreSQL 6.4 RJEMNRFERT &KiERSE, ©-3-x thipf JDBC ZHhBRLH, B
Fastpath API RE.
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Fit, MRMRHONAERSLE (ASHEFNNAHNS) , HALABRE—HZIRE—
NEEERMIREMROERT R,

MRENERES—MEAREAEREENEIRERE, SR IARTHYRIRE,
ERinE SOL iEG), BEMRRXIENH (i) EEME[E ResultSet,

& Fastpath jgF (BDM LargeObject FEI—ik) , FRAEHREIZRHMEE,
X3 R FAA/NERRYX R IBRE, {Bo]gEss serviet HRitaginR,

X servliet WE, EEURAZER, NRSIMELENTEE, BMHRIFWM, XoTER
BIREEN,

AR, 2R — D EE,

SULRTEFEAIREN, EA—MESEEREK Connection, EWRIP—PSREE
RGEHBRHAFCHIC. MRREEREER, HHA—.

HEATREEREAEES, EERUMXACHICEREED, EERESNEERE
BINEE, EEENMERBER,

FrIATE servliet T, ARERAREEBBHIRRE, WHFLRABAERE—K
ZEREM BRI, FLERRSR/AHIBM, FAF ) Connection F|IBIE—NF

o

AR TARFRE AL K

56.12. FE{HR)E

WMRRIETRE IR, iﬂé@i)‘dd’z”\l‘ﬁiiJDBC API 314 (B& Sun 89 JDK #24t) AKX JDBC M5B, W
ZEOILATE JavaSoft BIMuE EHE,

RECHNIE B AXRRKRNERES, HEREMH v6.4 RERRANRHIZRE,

thtp://www.javasoft.com
3http://www.retep.org.uk
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57.1. Postgres {A & &S

HEREZR], RMIZETHE Postgres HERNKRLEN, IBfE Postgres FIHZEAATR
H, ST —ZENREEMEW. BEIEETIERE, Postgres FA—fEHEY "“SRFP—
MNHZ" ZPiG/REZ[ER, — Postgres SiFHTHHEENMESN UNIX #i2 (2F) 4
e

« —PNBEEBESFIPHEE (postmaster)

- BPWANKNBRER (A1 psql ) , UK

s —PEENEIRSIBERSES (postgres HEARE) |

B4 postmaster EBEE—AFNLAEN—HIUEE., XE—AIBERI—IRE
(installation) XL m (site) .
HEHNENREFRESIEENRGNBEREBMENAE.

ZERBPIERBIME K%L postmaster (B 57.1(a)) , BEBRI—NNEHRS
g=iHE (B 57.1(b))
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57.1. Ei& 2 NI I HY

L ser
App

client ho st

LIBPQ PO STMASTER

(o frontend sends request © posonaster
viawell-knowm network socket

(b} postnaster creates backend server

L zer
App

client host

PO STMAST ER_]

SERVER J

And multiple connections
can be established...

L zer
App

client host

o rultiple backerd servers
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FHE RIS EE X NRSSE (B 57.1(0) . NBB—ZIiE, pimEiRsSEiRRSEZ
BHEEAB LRI postmaster F, EItk, postmaster IR EZITHEFER, MBI
BIHHENETEKX, libpg EAFENIRSSNERHERISKER, B2, BN
RREFNARRLERRE. libpg BRIAXHSLENAIR/BHEE, XMEAREHH—
BX2: postmaster MlEmERBIETER—EIE (FUIRERSSE) £, mMalsNERERD
PUBfTHEEMMS ., (REHEIEX—R, RBATESFiHIES LT RAERA S,
EHURERS IV L oI RETT AR (HERERARRNXEZIFE) . RIENHENE,
postmaster #1 postgres fRZ5ESLA Postgres “BRAF” BIAF id 17, F&, Postgres
BRAPHAZTEZ—MIHNBR (12027 “"postgres” B9EF) . MA, Postgres 8
PAPEITARNIZE UNIX BERAF “root” | TiEWMT, SENEIEERXNE XX4-ERN
HEFXA Postgres BRAF.
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¥ 58 & HIRERAAPHEETAMMK

Martin Utesch, University of Mining and Technology

E&
B Martin Utesch' RNEEZE AT WA KR B HTRFRS.

58.1. {HEALEENE —1E RN ILIE

EREXRRERD, RELEMAAHNRER., BESTHPjoinZBaIEMN,

RN TR YN ESEREL K, ATLHEBRENMNERMIFSHIEZE AL (I Postgres
PHHRERWK. RIIPBMNAFHERE) RLEEED  join, URMEAXRIFRNBENSHER
5| (#la0 Postgres BhHY r-#§. b-#FRFE) , HE—FEMTREIEE,

HATHyPostgresEW MR LM ST Ol IERIE = B P HATIEMUST 2 2R,
BEMEERURARBUSHFENMA TS EXLFTERETNNEIEENARE,

FEEBFH ST WHNFEAKRZENRFIARAEZHE Postgres AE— A TFBEMEFHE
FHIRNARZHRAFIRMEE 7T —L0#, iZ DBMS FEANZETIIRZZNHEENL
EAA join &ifl,

ERRTTEEAHRIT BRI MERE, £ 7 HA I RARARINEK,
TXHNRBIEEEEXNLIE A SR ET MR EN—RoIE s R,

58.2. =& &% (GA)

GA B—MBUHEN. BAHNERETIENEAINMET E, RUEENTIRERES
WABEFMIAMNTPE., MYERENENEEREENEEE,

— M AEERTEPHSIREREARERTR, ARELR—HFHEH,
BERRREARN—TRER, ERBENMFRCSHNE, BERNARREIUR
ISR,

BEENEL, RRMEFXLHAEE, TURBFEHENES FANHFT—RERA,

R#E"comp.ai.genetic" FAQ BIiiiE, BERARBEARES: GAHARRA T KE DB MmET
NARENIE R, GASERBYERE, BEEREAFHIEENL (KTFHEN) .

Structured Diagram of a GA:

P(t) generation of ancestors at a time t
P'' (t) generation of descendants at a time t

+ +
| >>>>>>>>>>> Algorithm GA <<<<K<K<KLKLLLLLLL |
+ +
| INITIALIZE t := 0 \
+ +
| INITIALIZE P (t) \

Tutesch@a ut.tu-freiberg.de
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HIREZRREPHNREE ML

+ +
| evalute FITNESS of P (t)

+ +
| while not STOPPING CRITERION do \
| e +
\ | P'(t) = RECOMBINATION({P ( } |
| e +
\ | P''(t) = MUTATION{P' ( } |
| e +
| | P(t+1) = SELECTION{P''(t) + P(t)} \
| e +
\ | evalute FITNESS of P''(t)

| e +
\ | t :=t + 1 |
===+ +

58.3. Postgres haEEE T (GEQO)

GEQORREHEUXMTIRITEIERE (TSP) M NBRE B ML EE

TENTOHURBBAEHE, SPEERERD LRI T~ LR join IR,

flgn, &Eigw

/\
/\ 2
/\ 3

4 1

SHRILAELYE '4-1-3-2", RBRREXEEXR 4N, BEE '3, REEE"2"

1. 2. 3. 4 £ Postgres & relid,
GEQOEMRIIEF A N A4 B D. Whitley B9 Genitor &%,

Postgres d1 GEQO LAY EAISIER :

- RARS GA (BREUHPENERRENME, MARERER) , SBREKSIELD

EFitE, XN TFESERERLEEIEXETE;
- XABEARXY, EEIESEF A GA K TSP IR KR IFEREKE;
s NMEBTRERNBRERER, BREREMESENFIRERSTED TSP B,
5 Postgres Eig 4L LIAELL, GEQO #iA Postgres DBMS #H3RLAT 24k :

- BEIEHFERLRLEKRE join BN,

- BHETEAHINRANKMEE, RARBRRITEH (GEQO BRIE—TEBIIHTHINMA

MEA—DMMERITAY) .

58.4. Postgres GEQO BYFKEELIMIES

58.4.1. EARX#

58.4.1.1. BUHE A BT IEHRFRI
NFRE  join Eifl, BETWHNAMERNITENBEMFERR  Postgres

2 MemoryContextFree (XM backend/utils/mmgr/mcxt.c) BRNTEAAKIEH
—NNDE, BIXERERETHRE oOrderedElemPop (M backend/utils/mmgr/
oset. c) E’]—/\ﬂEH;EP 1§ﬁﬁs‘§§ Postgres E-ﬂﬁﬁﬂéﬁfﬁﬁﬁﬁiﬂE‘I&%Hﬂ)‘llﬂﬁﬂ'\]fﬂj

%EO
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58.4.1.2. B iR{EE XS HIRE

XM backend/optimizer/geqo/geqo params.c HIfIFE gimme pool size #
gimme number generations B, BIMHAASEHIRELE —frd, LUHERTMEER
FHEK:

- EEHVINRME
- HEBE

58.4.1.3. NEHRHIXEFIFIBRA R

XM backend/optimizer/geqo/geqo_eval.c BfIFE geqo joinrel sized, H
BIXF MAXINT i& B9 IR B EGE 218 Postgres BEE rel->size R AEXE, X backend/
nodes/relation.h 1 Rel MEKBEESXNE Postgres L4 E N,

58.4.1.4. ARERERIKBRA R
HEPRPXRET 10 PHOJgERERNFRER . XM backend/optimizer/gego/
gego_eval.c B, fIfE gimme tree REIEITAA. LR T ERBERELRA, BR
REERMHA. S, join M rel HEEMIBEERFENXRZBRESMAMIG K, WD
BRI -(

58.4.2. it—HBi#

£ Postgres EFAIRBEFMLE; XU EEHIINRE.

2538
GEQ HIRMBEIER,

The Hitch-Hiker's Guide to Evolutionary Computation . Jorg HeitkotterflDavid Beasley. InterNet
resource .

comp.ai.genetic' 4 FAQ I Encore?,

The Design and Implementation of the Postgres Query Optimizer . Z. Fong.  University of
California, Berkeley Computer Science Department .

M4 planner/Report.ps ({E 'postgres-papers' K{ThR®) .

Fundamentals of Database Systems . R. ElmasriflS. Navathe. The Benjamin/Cummings Pub.
,Inc. .

1news://comp.ai.genetic
2ftp://ftp.Germany.EU.net/pub/research/softcomp/EC/Welcome.html
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2 59 Z Fiin/ FintiNY

Phil Thompson

i

M Phil Thompson &5, #MY 2.0 BIEFHE Tom Lane .

Postgres {EA—fET BN Erontendfbackend ZE@{S. The protocol is
implemented over TCP/IP and also on Unix sockets. Postgres v6.3 introduced version
numbers into the protocol. This was done in such a way as to still allow connections
from earlier versions of frontends, but this document does not cover the protocol used
by those earlier versions.

This document describes version 2.0 of the protocol, implemented in Postgres v6.4 and
later.

Higher level features built on this protocol (for example, how 1ibpg passes certain
environment variables after the connection is established) are covered elsewhere.

59.1. Overview

The three major components are the frontend (running on the client) and the
postmaster and backend (running on the server). The postmaster and backend have
different roles but may be implemented by the same executable.

A frontend sends a startup packet to the postmaster. This includes the names of the
user and the database the user wants to connect to. The postmaster then uses this, and
the information in the pg_hba.conf(5) file to determine what further authentication
information it requires the frontend to send (if any) and responds to the frontend
accordingly.

The frontend then sends any required authentication information. Once the
postmaster validates this it responds to the frontend that it is authenticated and hands
over the connection to a backend. The backend then sends a message indicating
successful startup (normal case) or failure (for example, an invalid database name).

BEHBERNRSEiRZBRIENERNERE. postmaster AESS5EBNER/E
1#{5, (However, the postmaster is involved when the frontend wishes to cancel a
query currently being executed by its backend. Further details about that appear
below.)

When the frontend wishes to disconnect it sends an appropriate packet and closes the
connection without waiting for a response for the backend.

Packets are sent as a data stream. The first byte determines what should be expected in
the rest of the packet. The exception is packets sent from a frontend to the postmaster,
which comprise a packet length then the packet itself. The difference is historical.

59.2. Protocol

This section describes the message flow. There are four different types of flows
depending on the state of the connection: startup, query, function call, and
termination. There are also special provisions for notification responses and command
cancellation, which can occur at any time after the startup phase.
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59.2.1. Startup

Startup is divided into an authentication phase and a backend startup phase.

Initially, the frontend sends a StartupPacket. The postmaster uses this info and the
contents of the pg_hba.conf(5) file to determine what authentication method the
frontend must use. The postmaster then responds with one of the following messages:

ErrorResponse

#XJ5 postmaster MBI X AiEHE,
AuthenticationOk

X5 postmaster #8344 /F1%, postmaster AES51E(E,
AuthenticationKerberosV4

AEHTHMAE postmaster #1T Kerberos V4 INEXE (HERIER) . tIERKI,
postmaster LA AuthenticationOk IR, &ML ErrorResponse W,

AuthenticationKerberosV5

AEHTHMAE postmaster #1T Kerberos V5 INEXE (M&EREER) . tIERKI,
postmaster LA AuthenticationOk IR, &ML ErrorResponse W,

AuthenticationUnencryptedPassword

RERIHMHTEIZE— UnencryptedPasswordPacket, J1SRZFIEHM, postmaster LA
AuthenticationOk iz, &N LA ErrorResponse IR,

AuthenticationEncryptedPassword

RERHNAKZE T EncryptedPasswordPacket, fIRZMIEH, postmaster LA
AuthenticationOk @K, &N LA ErrorResponse AT,

R BNIHASEF postmaster IBERAVNIETTE, BPAENHIZAIXHEE,

After sending AuthenticationOk, the postmaster attempts to launch a backend
process. Since this might fail, or the backend might encounter a failure during startup,
the frontend must wait for the backend to acknowledge successful startup. The
frontend should send no messages at this point. The possible messages from the
backend during this phase are:

BackendKeyData

This message is issued after successful backend startup. It provides secret-key data
that the frontend must save if it wants to be able to issue cancel requests later. The
frontend should not respond to this message, but should continue listening for a
ReadyForQuery message.

ReadyForQuery
BiRBHEN. snBlET A EENHREBHER.
ErrorResponse

BiRBEMEM, RIELHEREEERXA,
NoticeResponse

AHTESER, AlixNERZHER, BHESHF ReadyForQuery 5 ErrorResponse,
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ReadyForQuery ERSERESIMEHEANAZEALINERERE. Depending on the
coding needs of the frontend, it is reasonable to consider ReadyForQuery as starting
a query cycle (and then BackendKeyData indicates successful conclusion of the
startup phase), or to consider ReadyForQuery as ending the startup phase and each
subsequent query cycle.

59.2.2. Query

W EABHEIRD backend &iX Query [HRAE. RERHREEOHSENNERIE—
PMHENMEE, AKX ReadyForQuery IMRHE, ReadyForQuery informs the
frontend that it may safely send a new query or function call.

The possible response messages from the backend are:
CompletedResponse

An SQL command completed normally.
CopylnResponse

B EFFRHEMNINIREHFE XK, BiRABMNAX CopyDataRows HR. FinbEE
K LAH "COPY" #5&8) CompletedResponse &R 0W A,

CopyOutResponse

BinESFRHENXREHIFR, AFEAIX CopyDataRows JHER, BRET
"COPY" #5589 CompletedResponse SHA,

CursorResponse

FiR insert(l). delete(l). update(l). fetch(l) 2% select(l) < 2Z2—, WREZEH
ik, MEiRAXT "*ABORT STATE*" #5%&H) CompletedResponse JHER ., BN AIXLL
—Fu[ﬁ]ﬂjo

FF insert(l) ®<, FiwMERE&AE—FT "INSERT oid rows" #R&H Completed
Response JHE, HH rows BHEARITE, oid & rows A 1 WEABEAITTHAXNRID,
BN oid A 0,

FF delete(l) <, FifMERIXE—SH "DELETE rows" #7%#) CompletedResponse
BE, Hi rows E2MIREIITE.

NF update(l) ®<, BinMERE—FS "UPDATE rows" &M Completed
Response JHER, HH rows 2EHMBNITE.

XJF fetch(l) 2 select(l) <, FinAiX—% RowDescription JHR . AEXIRELH]H
BE—17, IRE—%K AsciiRow & BinaryRow 58 (BURFREBIEE 7 ZHHIFIR) . &
&, RinkE—5H "SELECT" $r%58 CompletedResponse BHE.,
EmptyQueryResponse
RAE—=EHE, (BEFIIROIXMEREHREERRE, )
ErrorResponse
RET—IHEIR,
ReadyForQuery

BRBENLERN, KERBEVERKIERX—R, BANEHEIREESE SQL @
% . (CompletedResponse marks the end of processing one SQL command, not the
whole string.) ReadyForQuery will always be sent, whether processing terminates
successfully or with an error.
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RETESEHEXNESHR . BHEEMBNZIPIMMRE

B Eim gk L b8z,
FUBFTOEMBEREE RN, BiEMFESIFES ErrorResponse 1 NoticeResponse
HR.

Actually, it is possible for NoticeResponse to arrive even when the frontend is not
expecting any kind of message, thatis, the backend is nominally idle. (In particular, the
backend can be commanded to terminate by its postmaster. In that case it will send a
NoticeResponse before closing the connection.) It is recommended that the frontend
check for such asynchronous notices just before issuing any new command.

tesh, mREHELED listen(l) €, BAERFERIFEEMEEES  Notification
Response JHE; ITX,

59.2.3. HEARA

A Function Call cycle is initiated by the frontend sending a FunctionCall message to
the backend. The backend then sends one or more response messages depending
on the results of the function call, and finally a ReadyForQuery response message.
ReadyForQuery informs the frontend that it may safely send a new query or function
call.

The possible response messages from the backend are:
ErrorResponse
EET—THIR.
FunctionResultResponse
REEAERTHERETER.
FunctionVoidResponse
REFAERTERTROELER
ReadyForQuery
RECABNLGIERR. TICAEMINERE T, ReadyForQuery #¥4E &I,
NoticeResponse

RHT 5K ﬂlﬂﬁﬁﬁ*m% HE, BANR2EMINAZSMIMMAE
ANEimSHELtBiZaS,

BYHRSTOEMERESN, BliRMFUERFES ErrorResponse ] NoticeResponse
HE, Also, if it issues any listen(l) commands then it must be prepared to accept
NotificationResponse messages at any time; see below.

59.2.4. Notification Responses

If a frontend issues a listen(l) command, then the backend will send a
NotificationResponse message (not to be confused with NoticeResponse!) whenever
a notify(l) command is executed for the same notification name.

Notification responses are permitted at any pointin the protocol (after startup), except
within another backend message. Thus, the frontend must be prepared to recognize
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a NotificationResponse message whenever it is expecting any message. Indeed, it
should be able to handle NotificationResponse messages even when it is not engaged
in a query.

NotificationResponse

A notify(l) command has been executed for a name for which a previous listen(l)
command was executed. Notifications may be sent at any time.

ERELHNZ, listen 1 notify RSP FERANEFALE SQL HIEETXR (XR) HNEFH
{E{aJkX %, Notification names are simply arbitrarily chosen condition names.

59.2.5. Cancelling Requests in Progress

During the processing of a query, the frontend may request cancellation of the query
by sending an appropriate request to the postmaster. The cancel request is not sent
directly to the backend for reasons of implementation efficiency: we don't want to
have the backend constantly checking for new input from the frontend during query
processing. Cancel requests should be relatively infrequent, so we make them slightly
cumbersome in order to avoid a penalty in the normal case.

To issue a cancel request, the frontend opens a new connection to the postmaster and
sends a CancelRequest message, rather than the StartupPacket message that would
ordinarily be sent across a new connection. The postmaster will process this request
and then close the connection. For security reasons, no direct reply is made to the
cancel request message.

A CancelRequest message will be ignored unless it contains the same key data (PID
and secret key) passed to the frontend during connection startup. If the request
matches the PID and secret key for a currently executing backend, the postmaster
signals the backend to abort processing of the current query.

The cancellation signal may or may not have any effect --- for example, if it arrives
after the backend has finished processing the query, then it will have no effect. If the
cancellation is effective, it results in the current command being terminated early with
an error message.

The upshot of all this is that for reasons of both security and efficiency, the frontend
has no direct way to tell whether a cancel request has succeeded. It must continue
to wait for the backend to respond to the query. Issuing a cancel simply improves the
odds that the current query will finish soon, and improves the odds that it will fail with
an error message instead of succeeding.

Since the cancel request is sent to the postmaster and not across the regular frontend/
backend communication link, it is possible for the cancel request to be issued by any
process, not just the frontend whose query is to be canceled. This may have some
benefits of flexibility in building multiple-process applications. It also introduces a
security risk, in that unauthorized persons might try to cancel queries. The security risk
is addressed by requiring a dynamically generated secret key to be supplied in cancel
requests.

59.2.6. Termination

The normal, graceful termination procedure is that the frontend sends a Terminate
message and immediately closes the connection. On receipt of the message, the
backend immediately closes the connection and terminates.

AL IETTRER T E—IR RIS (B0 ) MARLE.
MRHHFEIREIEERINCE, NHEEHFLLE, The frontend has the option of
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launching a new backend by recontacting the postmaster, if it doesn't want to
terminate itself.

59.3. Message Data Types
ATHRER P ERANERIEXEE,
Intn(i)
—PNMEMEFHERN n B, MREET i, EMRFHEME. Eg. Int16, Int32(42).
LimStringn(s)

R n FTTHNFERFEE, BRI\ ZENFZRE, IRZEAEUEL \0', (NRE
E7 s, EMEFEE. HI LimString32. LimString64("user"),

String(s)

EMOLANO' BN CZR/FHE, REKERS, BMERPRABAMUDAEFELEFH,
Al th IR e B F AT 8B

8193 FPEAFNRARTIG?

If sis specified it is the literal value. Eg. String, String("user").
Byten(c)
8% nF%H, MREBET ¢, EMEFEIE. F0 Byte. Bytel('\n'),

59.4. ;HEEH

ATHASFERNFEEEN. SKEREILIE frontend (F) . postmaster/
backend (B) Z &% (F&B) KiX,
AsciiRow (B)

Byte1('D")

FRRLEEBRA ASCIH #4817, (5ERTEY RowDescription SHEENX TITHFROHE
REHIEERR, )

Byten

—MIE, TPEIFR—M, £1IFRYNE 1 MFHHE 74 (MSB) |, £ 2
PMEEMNEINENNE 6, F8NFRINE 1 NEHHNEOM (LSB) , £9
NFERMNE 2 DFHHNE 7 A, KIEE, IRMNFRNERE NULL, NED
HEN . MRFRYEAZE 8 NEH, NEPRE—TFTHNRRBOMBRET .,

RE, BTN ENULLENFE, BTIIRS:
Int32

Specifies the size of the value of the field, including this size.
Byten

PLASCI ZRIEEFRASNE, n ELENRTRE 4. FREFEPREERN
\0'; MRETHFE, LAESHRM—,
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AuthenticationQOk (B)
Byte1('R")
FRIRIEEH B AINEE XK,
Int32(0)
BEINERI.

AuthenticationKerberosVv4 (B)

Byte1('R")
PR LLE R AINEEK,
Int32(1)

IEEEE Kerberos V4 AIE,

AuthenticationKerberosV5 (B)

Byte1('R")
FRRLLE R AINEEK,
Int32(2)

IEEEE Kerberos V5 AIE,

AuthenticationUnencryptedPassword (B)

Byte1('R")
FRRLLE B AIAEE K,
Int32(3)

HE B ERMNZHE,
AuthenticationEncryptedPassword (B)
Byte1('R")
FRIRLGH R AIANIEE K,
Int32(4)
EEREMBENED,
Byte2
MEZLERNE,
BackendKeyData (B)
Byte1('K'")

RRLGEBABUEZSAEUE, MRaNRAELGEEE ALY CancelRequest HE,
NTRTFIX LEME,

Int32

/Eima#HE ID,
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Int32
i =yik:nkagsz N
BinaryRow (B)
Byte1('B')

FRIRMGER A T FIEIET. (5ERIA RowDescription SEREX TITHFERINHE
REHREER, )

Byten
—MIBE, TPEIFR—., 1 IMFRYNE 1 DPFINE 74 (MSB) , $2
MFRENEINFTNE N, F8PFRINE 1 PFHHNEOLL (LSB) , F9
NFRMNE 2 PFHHNE 7 M, KILEHE, URMNFRIEARE NULL, NED
HEN . MRFRYAE 8 NEH, NEPRE—TFTHNRRBOMBRET
RlE, X8 ENULLENFER, BTIIRS:
Int32
Specifies the size of the value of the field, excluding this size.
Byten
Ut IEEFRASNE, n R LENRY,
CancelRequest (F)
Int32(16)
BHRYT (F%) .
Int32(80877102)
BUHIERE, ZELTER, FHS 16 UBE 1234, & 16 UBE 5678, (To
avoid confusion, this code must not be the same as any protocol version
number.)
Int32
Bin/Eim iR 1D,
Int32
BirEini
CompletedResponse (B)
Byte1('C")
FRIRLEE R FE AR,
String
WRMRE., XBER (ERRR) tRRFTM TS SQL Sn a8 M,
CopyDataRows (B & F)

KRNI, HPSTM Bytel(\n') &R, AERMFF Bytel(\\). Bytel(.),
Byte1("\n'),
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CopylnRespaonse (B)
Byte1('G")
FRIRLEE R Start Copy In IR, BIHIELFLIE CopyDataRows HE.,
CopyOutResponse (B)
Byte1('H")
FRIRLEE R A Start Copy Out IR, It S /EEEIRME CopyDataRows EE.,

CursorRespaonse (B)

Byte1('P")
FRIR LG THE B 9 AR R,
String

HERREZIR. RFRERIA, WA “blank” ,
EmptyQueryResponse (B)

Byte1('l')
FRIRH R A Z &1 S H A,
String("")
REMA.
EncryptedPasswordPacket (F)
Int32
BHRY (F1)
String

mE (A crypt()) B8,
ErrorResponse (B)
Byte1('E'")
WRIRIEER AR,
String
BIRHERAS,
FunctionCall (F)
Byte1('F')
FRIRLEE R AR ETR A .
String("™)
REA,
Int32
EEERANRHNNR D,
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Int32
EERMARMNSHHE,
RE, ¥FTE2H, aTIRE:
Int32
Specifies the size of the value of the argument, excluding this size.
Byten
LI HIREEFRASNE. n R LEANRY,

FunctionResultResponse (B)

Byte1('V')
RRLER AR EIEASR.
Byte1('G')
EERETIE=ER
Int32
EEERNENRY, AERBLRIARS,
Byten
MBI IEEERASNE, n EEEANRY,
Byte1('0')

KREM, (F=#&iHE, FunctionResultResponse 1 FunctionVoidResponse £ &—
PARA, ARERNELERNAZNEMN, )

FunctionVoidResponse (B)
Byte1('V')
FRIRUGH R N REA A S
Byte1('0")
BEERETZEER,
NoticeResponse (B)
Byte1('N")
FRIRLGH R @A .
String
BIERAS,
NotificationResponse (B)
Byte1('A")
FRIRIE B 9 @A 0 A,
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Int32
AHEMBEiR#EZNMHE D,

String
S| R I BRI FRMHBTR,
Query (F)
Byte1('Q")

FRRLGHE N EIE,
String
B EARE,
ReadyForQuery (B)
Byte1('Z")
HWREREE, YR EFIFHAFTNERFLEAIX ReadyForQuery,
RowDescription (B)

Byte1('T')
tRRLE B AITHER,
Int16

BE—TPHNFRY (TUATE) ,

Then, for each field, there is the following:
String

RA.

it

fBE

StartupPacket (F)
Int32(296)
BHRYT (F1) .
Int32
MRAS, & 16 LRERES, | 16 LB XRAES.
LimString64
HRER, MRAZNERANABRFA,
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LimString32
RF4&.
LimString64
E [ postmaster ZE 4 FiRIVEDINMG LTS,
LimString64
RERA.
LimString64
FEim N A FREE R 8 oliE tty,
Terminate (F)
Byte1('X'")
WRIREHE RELE,
UnencryptedPasswordPacket (F)
Int32
BHRY (F1) .
String
RIMZEWNZSE,
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% 60 Z Postgres 55

Massimo Dal Zotto

B Massimo Dal Zotto' =k

Postgres {8 FHES7E postmaster Hl/Fin Z EIE1S:

% 60.1. Postgres 55

BE5 postmaster BRS3 28 TN1E

SIGHUP kill(*,sighup) read_pg_options
SIGINT die cancel query
SIGQUIT kill(*,sigterm) handle_warn
SIGTERM kill(*,sigterm), kill(*,9), die die

SIGPIPE ignored die

SIGUSR1 kill(*,sigusr1), die quickdie

SIGUSR2 kill(*,sigusr2) async notify (Sl flush)
SIGCHLD reaper ignored (alive test)
SIGTTIN ignored

SIGTTOU ignored

SIGCONT dumpstatus

SIGFPE FloatExceptionHandler

“kill(*,signal)” #RREIFABERAE—MES.

5 RESarAXELNEETKE: B SIGQUIT fIARE SIGHUP 48 warn, B SIGHUP
EFMEER pg_options X, URILAXLZ postmaster B9 SIGHUP, SIGTERM, SIGUSR1
1 SIGUSR2 EEMEIFTBEMGN. X, KiX% postmaster HIXLEESHOILIBA
RARERE, MAEMEENHN pid, EXHF postgres, R&E[ postmaster &ix—
SIGTERM, E<BEHMEILFRERER.

SIGUSR2 (5B TR LE SI EFEFRGEY, XMBEREEEENFIHKIEALIE S| E7F6,
H—NEHEME S| RE 70% %, EFME postmaster KixE— M55, EESBREFRER
R EIHHILENRIBEEE,

EFANES R RETRENT:

# stop postgres
kill -TERM Spostmaster pid

# kill all the backends
kill -QUIT Spostmaster pid

# kill only the postmaster

"mailto:dz@cs.unitn.it
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Postgres {55

kill -INT S$postmaster pid

# change pg options
cat new pg options > $DATA DIR/pg options
kill -HUP S$postmaster pid

# change pg options only for a backend
cat new pg options > $DATA DIR/pg options
kill -HUP S$backend pid

cat old pg options > $DATA DIR/pg options
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% 61 = gcc BRiALL

Brian Gallew

i Brian Gallew' =t

£ g EREMBRANERARLIHREREBHIE /usr/local/lib/gce-lib/platform/
version/specs XHH—HERE, XMXHMEIEHERE, XEIRETT, BH=

= nx

7. B—17R "“section name:" (HIf "asm:") , EZTRIREIIR, E=TAHE

RASNENRIEBENRMISEMEBN TSRS, EARE, RIZREE—S '486 £
iZ1T linux, gce 2.7.2 "”*T‘Eh)\ﬁﬁo EXE /usr/local/lib/gcc-lib/i486- lmux/2 7.2/
specs BIE 13 TR E TEHX—F

- - SECTION--—-——-———-
*ccl:

- - SECTION--=--—-—-—-

WRERI, EBEEAIZNARE. MREFE C KBNEFERE2FEA "-m486 -fomit-frame-
pointer", RSB

- —m—m——— - SECTION---—-——-—-
*ccl:
- -m486 -fomit-frame-pointer

- - SECTION-—=--—=—==—

MRFEEBAZ—ERENRIA linux HLEREM 386 K18, MLIUCERMXE:

- - SECTION-—--—-———-
*ccl:
%{!m386:-m486} —-fomit-frame-pointer

- - SECTION-—=--—=-——--
XENRSLD2EBNEH, HEEGSIT ERIEE -m386 B4 486 ALK,

SERR EAROILAR specs XHHBESSHESR], BRLELHE, XEFXELR/HN, SRMR
HOFRERAF,

1mailto:geek+@cmu.edu
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£ 62 & Fim#

RinEO (BKl) MXHRXEFE—LHA: elIRETERK"SIS" &L TH Postgres [5imH%H
A, ZMEXEEIHEBESIEERR BAFENER THRITEIRENSE., E L BKI 34T
BFRVCIEHIEEZRS., initdb IE2{EA BKI XHFR=MXMHE: SIEHMIEERSE, i,
initdb 89 BKI X2 RN EREM ), BfER globall .bki.source Ml locall.templatel.
bki.source XM MXMHREREAN], XFRNIXHTILATE Postgres BY"E"BRDKE, ©1]
ERZ % Postgres BI—ER D REFIARE, XL .source XEAEA Postgres M7& 3 2 89—32f
%, H—1ME A genbki HMERRFEME., genbki UL Postgres IEXEERBAN, XLEEL
HEBY 7S genbki BUiA, AUMERIURMRX LR C L3,

HEEETTAE TS THKE: initdb, createdb, DK SQL §3% CREATE DATABASE,

62.1. BKI 3 {E4& 5K

Postgres /aintR T H IR MREE BKI 34, XEBIRBEEFIBE— globall.bki.source
XHEARINSERZEMR. (W LEARBEN, X1 .source XHHATL2E—1 BKIX
#, BIRERERBEHERN BKI X2 HA¥ETF, )

BLHBLBRRUSRARNSHAR, U "$" FLNGSSHIBHRLIE, MR "$$"
RHIRPNFER, BAE—D"$" HR2HE, ZSHMERESHALE, R "$"
FEHRNZESR, BACHIE—T NULL B, BN, "$" EENFHRERA—INENSE
F, EZSHRERANZENE, URZNMEREX, WE—PMHER.

A

N

define macro macro name = macro_ value
EX, B

undefine macro macro_name

BUHEX, EMEXERS define BREBIEE.
THRERGLIMEDLIHIIE.,

62.2. BAHGBS

OPEN classname
FTHE AN classname NE@EH—FRE.
CLOSE [classname]

XHBA classname HEITHE., WR classname HHRITH, WXE—NEIR. R
RBLBH classname, WXFAHBIITHLIZE,

PRINT
FTENHAFT AR,
INSERT [OID=0id value](valuel valueZ...)

F valuel. value2, EEARBME, A oid value fFAH OID, @MEHHANEDE
A—NHLE, R oid value AR “0" , WZEBHBIEZLANNRIMNAT. &

W, XR—THER.
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INSERT (valuel valueZ2...)
B.L, EHRZEN—ME—HNERIFRR,
CREATE classname (namel = typel [,name2 = typeZ],...]])
BIE—1NEN classname £, HEMHERFES L.
OPEN (namel = typel [,name2 = typeZ2|,...]]) AS classname

IHF—1"8A classname HEBFEAN, EREEHNEELCRIRZZERD, (XEE
BATEHYEIEG, )

DESTROY classname
$HEE RN classname B9,

DEFINE INDEX indexname ON class name USING amname (opclass attr|(function
(attr))

B amname HRAIAEERN classname WELBIE—NEA indexname WERS|, B
REINFERMA namel, name2 F, MEFEANRIERNESHTAN collection 1.
collection 2%,

XEBE—EERES ARAPHEARE, NZEREEXNAS, - Thomas

1998-08-04

62.3. s

DEFINE FUNCTION macro _name AS rettype function name(args)

A—NEA macro name BIREENRERE, ZREHERNA rettype WEBRIITHE
2% args W function name WEEH, SHUAEM CHHERXFHE.

DEFINE MACRO macro name FROM FILE filename

EX—NE A macro name W&, ERMENEA filename BIXHFIEE,

62.4. BAidinS

i

XTPRABLHNX—HERAXEPEEEREN, Thomas 1998-08-05

BENLITENFT FFEIZE,
m -1

TR EE RN ET,
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mo
EERIRENZHAEE (now) ,

m 1Jan 1017:00:00 1988
BRRIRENIE T EEVRE,

m 2 Jan 1 01:00:00 1988, Feb 1 01:00:00 1988

ERFRIRENEENESEENRR, MRVELFRNIEEE,
E—EEEHMTUAA=RAE,

&A classname natts namel typel name2 typel ...

M2 classname #Hl natts NBA namel. name2, FWEME, HEBSI A
typel. type2. &,

&RR oldclassname newclassname
i oldclassname HEEWRZ N newclassname,

&RA classname oldattname newattname classname oldattname newattname

IBLE AN classname BNEPL A oldattname HBHEGRREN newattname,

62.5. ;=P

THHNHSERKEIZE “pg_opclass” 2%, EEE int ops &&, fEA— 0ID A 421 3
R, ARTEZEHXAE,

create pg opclass (opcname=name)
open pg_opclass

insert o0id=421 (int_ ops)

print

close pg opclass
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% 63 & X

X R B S RO TS TR f R

ARI5HEIR Postgres XERNRER . AP EXBNHRTTERSERXFIELN,

ETEMREG, BE—FT (byte) 88 8  fi, U4, KRB (item) EFMHEE
Postgres EHI¥#E,

63.1. A%

TERRBRT L& Postgres 2£H] Postgres &5|2 (#li0 B-tree &3|) hHITIEIUTAHLR
8.

% 63.1. TEHA B TH
i g

itemPointerData
filler

itemData...
ROBZE
IltemContinuationData
LE T

"ltemData 2"
"ItemData 1"
ltemIdData

PageHeaderData

BNUEMNAT 8 MEPHZTL (PageHeaderData) A, ERLH, A=) 2 FHENF
B2 (lower, upper 1 special) #3IRRERTEZEFHIEL. BRSESBERLGUKRE
SHREEFRLHNFESREE. FERTSEREREREN—I KXY, EEREVRKNSE,
HEEEMFRAFEHENER, TENRE 2 NET opaque 475 T E A/ T HE N EREE
FHER. 81 RESFEMIRE KN,

(& 9 48 5t h B i 2 — DR R T ORI 9 8 K/NB ST,

WERE A E R RRE R e AR TREES.

Tk Z ERIUWRRFF (ItemldData) , MEITURRFM MRS EZ=EVETN N FHHE,

BT IWRRAFAERBERZAIMNABE, HRSITARER— M RERB LAMUE. EXLE,
Postgres GIZNEMSEIEIEE (ItemPointer) #H—MISH—NIARRAFHRSIA
BY. BURRFE S E AR FH RS .
UFBABNUNKEUR—ABZIMERERNEMEA,

RABGFHENKRAEZBREREAENZE S, BEANTIHITHERE.
BEMAKMEERERNRE LREENTURTA R, REETH,
B—FRETARFRMEARBHTEIE, F—FREIEHE R MEREZELELEH (
ltemContinuationData) 4, ZEHERIEM T —H K itemPointerData MliX—RF A8, &
B—REREEHFRLIE,

63.2. X4

data/

*= (2B) SEEXHNNE,
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data/base/

RIEUIRENHINE,

63.3. &G

MR HKOTRERZR, ARE AN RESRIIAE,
AHESNATARRUNRESHNLIE AR ETHEE.,
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845 VII. fiR

HipRAXER.




A1, IR & E

.......................................................................................... 531
A2 SR BRI oot —————— e e e e e e e e e e ———————aaaaas 531
A2 T SR EER oo e e e e e e eaaane 532

A3 STREITIE  oeeeeeeeee e e e ——————— e e e e e e e e e e e ————————aaaas 532
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B3R AL 38

Thomas Lockhart
Tom Ivar Helbekkmo

XHEMBEHZiL Postgres BRZES. FRAMAL., SREN YR Postgres MERS. 5

SMEO, ENHEBEEEREE, FLAPEBETREXESER,
A SKEN T B 5 RS HF

A.1. IR & E
Postgres By EZ 8
- @XKR, BFRERER,
« HTML, BTFHELZNEMNSE,
- BEN, BTFRANREZNSE,
- FHR, BTFRESE,
& A.1. Postgres 3447 &

X4 i B

./COPYRIGHT AR S B

./INSTALL REWEE (3IARHE sgml->rtf-
Stext 4£5Y)

./README AIER

./register.txt make HiER0EME R

./doc/bug.template TRIEIR S1ER

./doc/postgres.tar.gz

S (HTML)

./doc/programmer.ps.gz

EFR18r (Postscript)

./doc/programmer.tar.gz

EFEER (HTML)

./doc/reference.ps.gz

BEFM (Postscript)

./doc/reference.tar.gz

ZEFMH (HTML)

./doc/tutorial.ps.gz

NN (Postscript)

./doc/tutorial.tar.gz

AN (HTML)

./doc/user.ps.gz

PR (Postscript)

./doc/user.tar.gz

FAFiEm (HTML)

BOUHZRNFMRA, Postgres RABMFZLIRE XELA README HKEFI X,

A.2. XSRS

AR BE RS AR, fﬂﬂﬁm html, A3, Postgres BIHT I X S ¥64E AR HEEBR
iB¥ES (SGML) DocBook' MH4EBENX (DTD) HRE. MAXKNXAEH EL SR
A SGML,

SGML BB MRILFE eI EXENEMMAS (FIa6EM DocBook DTD) , FHXEHME
NENXERSIARERMERLTL I (FIANEER Norm Walsh BINE) .

NERBESIMKRIE. BERNEHAEXEBER—MERIIXEE,
RIBAERAFEHIN, FEMRTERHER. B, XIASYALE,

! http://www.ora.com/davenport/
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A5

UASENAKERRAEXE L, ATEETE, HEMSISHARENESE,
HMNEXT—HEEELE,

THEZ v6.5 BISAYHHEI :
- AR EENEERERRERSIGER.

- NAFPKERREESRESERNZHIANETNT ., IBEFEAIER,
PAR X BRENIR it () R AR I 7T RN

- EREFRRPHIEEEHRSETNALERD. LFERUEBRRETEER,
FiE EEREXXEENSIA,

- BHH sgml SETUERNFTNFMRR, BRAENFMRR,

« ATOREYN, BRERERFERA CGM B, BRIFIIKXZRE Applix Graphics
TR, TTLAMNAERL gif Hit, B—RBERE .gif 1 .ps ¥, NMAEE MR,

A.2.1. 4L

BRIAE A DocBook HEMIRI X, BNXEEE—PEREXE, EEX DocBook
WIEMEM AR, XEEBEXMHNUTF doc/src/sgml/, XEERNIEFSHAREXX 4
WERE, ERXHE:

postgres.sgml

XEEMRNE, ERGEMMEENBIEIERN, S HTMLERNEREL, BANK

BRAEILRAE REMEESE X Z BRNBE, EthXEENEA HTML AEE TR

Mgz,
tutorial.sgml

ANHERE, &6, F1EERELE, EEHPARE SQLIEE. X2 "AI" X,
user.sgml

FAPiEE. 8ESEXENAPRZEONGR, XBME "Aft4a" XERHNMT,
reference.sgml

SEZF M, BE Postgres SQLiEE, X2ME "BAM" XERHMA,
programming.sgml

B RigrE,. 84F Postgres o B AR FREONER.

admin.sgml

EERER, SERREBANATIE,

A.3. XHEInH

ITE R4 E HTML ] Postscript g, ©NIEAFRE Postgres TRA—E N i2dt, &
fIITEX B 118 anar s B SRS TR AS LA KR AN el S pl A5 6

XRB=FK Postgres FIXEME—PEITR. ABNHRRHEEZNTRLZ P,
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SGML BB MRIiLFE eI EXENEMMAS (HIa6EA DocBook DTD) , FHXEME
NENXERSIARERMELTL I (FIANEERA Norm Walsh B9INE) .

£ Introduction to DocBook?, BBEH—HF 458 DocBook #5iE “BUEAIT" HE,
DocBook Elements® %5 DocBook Bl iHiR it TR AN RN S

ANEEFEBEFTEME, 894 James Clark 9 jade® 1 Norm walsh & Modular
DocBook StylesheetsSO

Bal, EEN2EIE jade HIHEWNEXAIERX (RTF) 8 Applixware b2 EBIE, A
G5 Postscript XHEEE R,

Tex® £ jade MHE— M IHRR, EYRREER, REGLE, SEERSEELZH
TEMUNRIEBIE, AR TeX R RN RGN ZIFLERE.

A3.1. BXE54E

DocBook HE—AFEMMRSMMIE, HhEEMAEMERTRMEAHNE DL HARRIH
. Postgres XHEEREAKREAN SGML, AABRESNXEETRHETT, /EN
DocBook FIFERITSEMERBIMNLA%ES, IbSh, TEERSLH DocBook fREHEIERHE.

A3.2. RETHR

HBIHY Postgres XHHERFERENAFIERS (2 emacs/psgml, MTX) REH, AEH
SGML #ri2,

SGML #1 DocBook I BERELAH AL, REANITRERT psgml 8 B emacs/
xemacs RIBHHE, EFLRSE (FI0 RedHat Linux) £, HEIRNRRLESGEXET
A,

A.3.2.1. emacs/psgml

A emacs/psgml B, HEBXESFREFBESTININYE, F—AENAN: EfHiE
EEAZEHE DOCTYPE AHE, flaN, HaXNEBXER—=H=R, EIoILABEEER
DocBook X8 “appendix” L6, BE—TEHIXHE:

!doctype appendix PUBLIC "-//Davenport//DTD DocBook V3.0//EN"

XEGREEER SGML HIARF#EEERLES, MARKTLAA “nsgmls -s docguide.
sgml” IHFZ X4,

A.4. ¥

GNU make FFM DocBook FEBBMENIE, B—YUHEEXTHEENMRNLEIZESR
B, Makefile £33 doc/../src/Makefile # ([@=X#h) Sk doc/../src/
Makefile.custom EREHIREEFER., EENERSL L, src/Makefile.custom HREFRER

# Makefile.custom
# Thomas Lockhart 1998-03-01

POSTGRESDIR= /opt/postgres/current
CFLAGS+= -m486
YFLAGS+= -v

2http://nis-www. lanl.gov/~rosalia/mydocs/docbook-intro.html
3http://www.ora.com/homepages/dtdparse/docbook/.%.O/
4http://www.jclark.com/jade/
5http://www.berkshire.net/~norm/d0cbook/dsssl

6http://su nsite.unc.edu/pub/packages/TeX/systems/unix/
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A5

# documentation

HSTYLE= /home/tgl/SGML/dbl07.d/docbook/html
PSTYLE= /home/tgl/SGML/dbl07.d/docbook/print

Hoh HSTYLE #1 PSTYLE 733JRE HTML FIFE#E I (3TED) HHFRA docbook.dsl B
2, XEEXEXHZEHX Norm Walsh 89 Modular Style Sheets B; WREHRE
ferFz0R, TTRUE HDSL 1 PDSL EX AR RN TRIBEMXESE, HELEA HSTYLE
# PSTYLE Frf8IfbtE, EFSEA L, XUEHARSHINERET /usr/lib/sgml/. /
usr/share/lib/sgml/ B /usr/local/lib/sgml/ B EES,

HTML X8 OB B AL TS M SGML RS 4 X

cd doc/src

make tutorial.tar.gz
make user.tar.gz

make admin.tar.gz

make programmer.tar.gz
make postgres.tar.gz
make install

o° o° o° o° o° o° o°

REATUNEXHBERRZE, BA

cd doc
make install

A.5. v6.4 BYTEIE N 4Ry

@2 0 Postscript SMAYBIER G AR 56l SGMLIRMB A RTF, AES A Applixware-4.
4.1, #3LEFE (ILT—) &, Bl "$TEN" E— postscript 344,

BLEREIER, PBREE NP HIMVE GIF X4, B—RBXTRAEBRNEREE
&, RANBEE, EAUTHIEBRINENTHE:

o\

o\

% convert -monochrome -v —-geometry 500x500'>'"' catalogs.ps catalogs.
gif
% convert -v -crop 400x500 catalogs.gif catalogs-cropped.gif

A.5.1. RTF 5372
4 A Postscript fE# D ISR IES FEIN:
Applixware RTF j&1&
Applixware ZES A\ H jade/MSS £ RTF S EGFMEATE., Fi2, MEXAHEE

F “Headerl” AN BMRE, REXABARSTERITUERN., St
BRTUESIANAZERTAFINT, MEER ToC BERAENR,

1. BWAUTHLER RTF HIA

o

cd doc/src/sgml
% make tutorial.rtf

2. £ Applix Words TH—1MNEIAE, AES A RTF X,
3. {IENMENEBER, HTE/LEIREER,
4. IBEEBAXY, BAERDLERAESERERmLESD,
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FAERBEXEEEEE . ROJLATE SGMLIRX 4 grep FRF& “Graphic” , Sk HX4S
hojgEH R mENE . AOMEEREXENARHNIEE L.

5. BIEZEANNA, BEHTIREKKIE,

6. WMRFEHE, Applix Words UFSEE—MrEZFRMEERIAEIR L TYIEE
M, EBPARBERNAR, ATRIZZAXH T,
REEXMATIIEZNBIM TR,

7. BIEBAXE, 7 ToC @ N LRSS ToC £EBITHRITE,

8. FAIEMMEEKR ToC hANFNERIAB., XRFESHXE/LAH,

9. EBXHREA Applix Words JRERT, MERFERSMETRENZINGRE.
10. 3BMAYS A Postscript SR BISHE,

11. A gzip &4 Postscript X484, BEHBEHIXEBAN doc BR.

A.6. TEE&E

HMMERTREXEHARSH TAENRHLZKTENER., F—ME%E Linux LA RPM &
®, n—HENSIENRBATEHTERRR. TERIINA.

BMNTHIXLETRoTREEEMITELRTHEI., FreeBSD MFRMTEN], BERGER
DIREE docs BRETIZR, HMNSEEXERBREXE,

A.6.1. Linux EBJ RPM &2
2% Jade RABXEHMAEH RPM,

A.6.2. FHIRETH

XEBEY—ERRMZERENTRE, REEXLERERA Emacs 418 DocBook jRH,
FH A Norman Walsh # DSSSL #R R EE, 613 HTML # RTF,

XL B R EEE sgml-tools BB D #iA] jade/DocBook X4, #EEN1BEZRMAE XA Doc
Book ARIEZEIXITE, BENFEEE—NFNIREIE,

A.6.2.1. EREH

REE:

- —/NOJFM GCC2.7.2 %

- —/IJAK Emacs 19.19 E S IRAZR L
« —NNUNIX 8 unzip 2FRAR®RE
TRHFFERER :

- James Clark &9 Jade 1.1 ig°

- DocBook 3.0 #&°

. Norman Walsh & Modular Stylesheets 1.19 & '°

7ftp://ftp.cygnus.com/pub/home/rosalia/

8ftp://ftp.jclark.com/pub/jade/jade1_1 .zip
http://www.ora.com/davenport/docbook/current/docbk30.zip

10http://nwalsh.com/docbook/dsssl/db1 19.zip
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A5

- Lennart Staflin 8 PSGML 1.0.7 }& '
EE URL:

+ Jade MR '

- DocBook W& "

» Modular Stylesheets Mz

- PSGML W3 '°

- Steve Pepper i Whirlwind Guide'®
- Robin Cover ) SGML # ¥R’

A.6.2.2. &3 Jade

Z¥ Jade
1. FELmSHEY URL LB L3517 88,
2. BETEHBEI—NEENNE, FANGSRERE

unzip -aU jadel 1l.zip

3. Jade ~"2H GNU Autoconf #MEH, FILMRBEEZBCHIE Makefile, BESA James
ctark EEANESTF THHNES, —NMFMERE Jade KITENEERTE MR
R (WFLURIINBEEGE) , IBEEBRDH Makefile MHEFIHE, EIBER

EE, RIBTEBRIEIT make,

RiE, Makefile WELEERIE, TERPE—NEN Makefile.jade BIXMH, 1
# Jade (MAZME Jade FIETFH SGML fBATSREM SP) B, TJAA make -f
Makefile.jade REHE., FIHENBIRAEINHY, BRAFTEERNASTEBET
Makefile.jade BSEE, RIEMEEREEIE—.

WBIE Makefile, [IE James HiIRBEHIZERIE, A5 TEEFERE, THRELR
TREEN—LETERHEMAE:

prefix = /usr/local

XDEFINES = —DSGML_CATALOG_FILES_DEFAULT=\"/usr/local/share/
sgml/catalog\"

XLIBS = -1m

RANLIB = ranlib

srcdir = ..

XLIBDIRS = grove spgrove style
XPROGDIRS = jade

EEHPIEETER SGML X4 EIA catalog I B —— RO ERRIEE X REESIR
BeRENE., IRRNERAAFTE FEXLEHZEN ranlib HIFWIRE, MiLE]
12¥F Makefile PHYEHE,

4. WA make M Jade FIZF SP TH,

11ftp //ftp.lysator.liu.se/pub/sgml/psgml-1.0.1.tar.gz
http //www.jclark.com/jade/
http //www.ora.com/davenport/

“ http //nwalsh.com/docbook/dsssl/
http //www.lysator.liu.se/projects/about_psgml.html
http //www.infotek.no/sgmltool/guide.htm

7 http://www.sil.org/sgml/publicSW.html
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A5

5.

WEERRG, make install STHMEMS B —F,

A.6.2.3. ¥ DocBook DTD THESE

=% DocBook DTD THf1

1.

R8BI DocBook DTD T EBMIMHMIERMEEE Jade HHLEEXRNBERT,; WIR
{RBEET TEEIN, BBME /usr/local/share/sgml/, BR7T DocBook SEFRX{E
b, IREBEBIF— catalog X, BAFIEXAEXEBHSEAINRLAS| HIRS R Z H
RPRLFRXE, RIEFE ISO ZRIEME, tIgeiRE—HZS N RAL HTML,

LEEH DTD M XHHE catalog XWHH—FIINER, LEMSEBUH _ EEIZT
HER, B—182A CATALOG HIXEEHAREIILER, ABCIEXME catalog EAIER
BIE M catalog 158, REXHE—ITHES:

CATALOG /usr/local/share/sgml/CATALOG

CATALOG XHHENEE=2£1T, £—X2 (0I%M) SGML =8, Bl:

SGMLDECL docbook.dcl

TR, XfDTD MILANXHANET5I ALY, 3T DocBook X, XRETEHIERK
XA

PUBLIC "-//Davenport//DTD DocBook V3.0//EN" docbook.dtd

PUBLIC "-//USA-DOD//DTD Table Model 951010//EN" cals-tbl.dtd
PUBLIC "-//Davenport//ELEMENTS DocBook Information Pool V3.0//
EN" dbpool.mod

PUBLIC "-//Davenport//ELEMENTS DocBook Document Hierarchy V3.0/
/EN" dbhier.mod

PUBLIC "-//Davenport//ENTITIES DocBook Additional General
Entities V3.0//EN" dbgenent.mod

YR, BSXENFHER DocBook TEAE—Rigft, FEXETEHTNRE—IE
BXHE, XBRETHRAE, RYATLMEXHEREE SGML BRNFERY, HEK
CATALOG X HI5|H. DocBook AS|A 1SO FRELR, FRUUMREERMHZE
B (EMNUMSIERERE, BY LEYIEN URL REZKE) , HAeleiti L
catalog B, flu0:

PUBLIC "ISO 8879-1986//ENTITIES Added Latin 1//EN" ISO/ISOlatl

ERXBENXHEESERE, KPR 1SO THRXHRETEA 1so0 HFERTP,
B4, YRIRERAYSCAREL N M IEMEY catalog 528,

A.6.2.4. &% Norman Walsh 8 DSSSL R 3%

=% Norman Walsh 9 DSSSL #1{%&

1.
2.

P EESIHAY URL LB R 3HEA

EZ% Norman IR E, REEATEBEISENNVE., — M SENNUER /usr/
local/share, XSIBTEEME /usr/local/share/docbook BEWM T, LK
e~

unzip -aU dbl07.zip
MR L 2B —F A2 M2 PostgreSQL FARES HTML #1 RTF 2=,
a. EMEHTML X, #HA SGMLEER doc/src/sgml, #4T
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jade -t sgml -d /usr/local/share/docbook/html/docbook.dsl -
D ../graphics postgres.sgml

bookl.htm EHIHHNIMET K. .

b. BELXRUSARERNFLERFAHITENN RTF L, BWA:

jade -t rtf -d /usr/local/share/docbook/print/docbook.dsl -
D ../graphics postgres.sgml

A.6.2.5. &3 PSGML

=3 PSGML
1. FEEESIHET URL LBIREIEA,

2. BARTXME, 1317 configure. make 1 make install, EBZFRIFXEH info FEHNE
&,

3. ABREUTATMARE /usr/local/share/emacs/site-lisp/site-start.
el X, it Emacs EEERIEHE A PSGML:

(setg load-path

(cons "/usr/local/share/emacs/site-lisp/psgml" load-path)
)
(autoload 'sgml-mode "psgml" "Major mode to edit SGML files."
t)

4. (TI%Hy) INRREBERE HTML BHb{ER PSGML, EREM L:

(setq auto-mode-alist
(cons ' ("\\.s?html?\\'" . sgml-mode) auto-mode-alist))

5. (Tli&fR) M PSGML B—RBFETE: EHEBEBRERNE SGML DTD BR2 /usr/
local/lib/sgml, MIREAERGIGAEER /usr/local/share/sgml, {REE
SRS BEAE M

a. (oJikly) REJLAIRE SGMI, CATALOG FILES REZE,
b. (&) RATLLEFIIRE PSGML 2% (ERIFMRBTHE) .

c. (olER) REZETLAERIFNRE PSGML ZHIREFEXH psogml.el, EEHIDH
BELAIRE CHEAME,

A.6.2.6. £33 JadeTeX

MRREE, EoIAREK JadeTeX, A TeX {FH Jade ML /EH. ERCNEAZHEEDN
B, EREITEEMEAN RTF FRNEE. ASENALESAE, LTEERNANMERRE
MREENEMES,; MEBT JadeTeX MERXNRMEFLLE, ERKEESBKEIT.

BEREMER JadeTeX, MRBEUAL TeX F LaTeX2e ZiE, SEZZHFH tools
graphics 4. Babel. AMS F{£F] AMS-LaTeX. PSNFSS# @K “35 fh#{A" BB Ea. A
F4RL PostScript B9 dvips #F. Z=8 fancyhdr. hyperref, minitoc, url #1 ot2enc, %
RIEE JadeTeX KG, FrEXLERO]PATESBIAH) CTAN 53K E,

JadeTeX EREEANBHREWE S LOREKER, BE— nakefile BRTHEEM4, €
EEE— cooked BR, MREEHPHICHFNNLEE —— EAZEH, EARE, &
DLEMNLEXEENRXHE,
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HEME jadetex. fmt A Z A, ROJEEFERIE jadetex. 1tx XM, 1€ Babel HIEL
BERNESRMAEMKNEN, ZERNBPB—TEERSK

\RequirePackage [german, french,english] {babel} [1997/01/23]
B8, RMZzRFIERHEEFEE. HEE N Babel REFHIES.

JadeTeX oI ffa, {RFMIZBEN PostgreSQL FMAMFFHER TeX i, /LR (WLEFMR,
£ doc/src/sgml HRD) HHGS

jade -t tex -d /usr/local/share/docbook/print/docbook.dsl -D ../
graphics postgres.sgml

jadetex postgres.tex

jadetex postgres.tex

dvips postgres.dvi

SR, XHEME, TeX SEFZRETPETR, ASFRENSECHEL ., MENFAA,
X2 JadeTeX 4£MRNSIAFERNAIENRN, SR, TeX TTRIAEXRNEREMRTH
#, BAATEREMR.

A7 EHIAEE

sgml-tools v2.x IEZHF jade 1 DocBook, BOJgEM A{ER SGML TER kT A%, B
BT SENSTEEX NG,
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. Thomas Lockhart' £i35 SQL AR /EFRESMERISTRY,

1http://alumni.caltech.edu/~lockhart
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SQL &% 3k

REFIH T —L.XTF SQL M Postgres SENHE S,

SQL &5+

SQL Bt SEXR,

The Practical SQL Handbook. Bowman etal, 1993. Using Structured Query Language. 3. Judity
Bowman., Sandra EmersonflMarcy Damovsky. ISBN 0-201-44787-8. 1996. Addison-
Wesley. fR#X © 1997 Addison-Wesley Longman, Inc..

A Guide to the SQL Standard. Date and Darwen, 1997. A user's guide to the standard database
language SQL. 4. C.J. Datef1Hugh Darwen. ISBN 0-201-96426-0. 1997. Addison-Wesley.
MRIX © 1997 Addison-Wesley Longman, Inc..

Understanding the New SQL. Melton and Simon, 1993. A complete guide. Jim MeltonflAlan R.
Simon. ISBN 1-55860-245-3. 1993. Morgan Kaufmann. ix#X © 1993 Morgan Kaufmann
Publishers, Inc..

Abstract

SQL{MENZIESE,

PostgreSQL & & 344

RTPRBERHE.

The PostgreSQL. Administrator's Guide. The Administrator's Guide. Thomas Lockhart.
1998-10-01. The PostgreSQL Global Development Group.

The PostgreSQL. Developer's Guide. The Developer's Guide. Thomas Lockhart. 1998-10-01.
The PostgreSQL Global Development Group.

The PostgreSQL. Programmer's Guide. The Programmer's Guide.  Thomas Lockhart.
1998-10-01. The PostgreSQL Global Development Group.

The PostgreSQL. Tutorial Introduction.  The Tutorial. Thomas Lockhart. 1998-10-01. The
PostgreSQL Global Development Group.

The PostgreSQL. User's Guide. The User's Guide. Thomas Lockhart. 1998-10-01. The
PostgreSQL Global Development Group.

The Postgres95. User Manual. Yu and Chen, 1995. A. Yu#[). Chen. . Sept. 5, 1995. University
of California, Berkeley CA.

BGEXHHHINE

RTWPRIEME R,

Partial indexing in POSTGRES : research project. Olson, 1993. Nels Olson. 1993. UCB Engin T7
49.1993 0676. University of California, Berkeley CA.

A Unified Framework for Version Modeling Using Production Rules in a Database System. 0Ong
and Goh, 1990. L. Ong#0). Goh. April, 1990. ERL Technical Memorandum M90/33.
University of California, Berkeley CA.
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The Postgres. Data Model. Rowe and Stonebraker, 1987. L. Rowe#M. Stonebraker. VLDB
Conference, Brighton, England, Sept. 1987.

Generalized partial indexes'. . P SeshadriflA. Swami. Eleventh International Conference on
Data Engineering, March 1995. 1995. Cat. N0.95CH35724. IEEE Computer Society Press.

The Design of Postgres.. Stonebraker and Rowe, 1986. M. Stonebraker#L. Rowe. Conference
on Management of Data, Washington DC, May 1986.

The Design of the Postgres. Rules System. Stonebraker, Hanson, Hong, 1987. M. Stonebraker,
E. Hanson#1C. H. Hong. Conference on Data Engineering, Los Angeles, CA, Feb. 1987.

The Postgres. Storage System. Stonebraker, 1987. M. Stonebraker. VLDB Conference, Brighton,
England, Sept. 1987.
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