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ASHEESMEMMAZABRMEIFEN  PostgreSQL'  MiRESERANBL F#,
PostgreSQLETF Postgres release 4.2°, PostgresIME B Michael Stonebraker %450
&, —EBIEBHSEMARITIE (DARPA) | HEHRRMAZRE (ARO) .

ERMFEES (NSF) AR ESL ATHI R,

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

XS FEPostgres B FHIRAN R-XRNEIREZES, TR, XAEFIRLEHIRA
HRNRNEIEE, BEEERAAESIHEANXASUEEES, Alt, RE
PostgresE—EE BN RAVFHE, EMAREMEEXREEENTHR D, S,
— Ll HUR BRI AN T PostgresH 8l 945 M .

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

Postgres DBMS BYSLIUIAF 1986 &, ZRAANRVM I LZET [[STONS6]], MEm#IEIEE
BEXHIE [[ROWES7]], HEMURFAHIZITHEAT [[STONS7a]]l, FEESERNEK
FEEBANAEREHNIEMRICIATF [[STON8S7D]].

MBBLAS, Postgres@H T INEERAK, F—NERRER"F 1987 FERAIET, H#&E
1988 ZFHJ ACM-SIGMOD K& LR, #H1%&E 1989 &£ 6 BEADHUMIRAF&H T HRA
1, BRI [[STON9Oa]], #HXNXE—MINRFLIRITF ([[STONSI]]), MURFHEINK
it ([[STON9Ob]]), ARA 2 F 1990 F 6 ARHNHANRF—REH, WA 3 EWF
1991 &, EMTNESNFHEERR[NZEF. — P BHNEERTHRN— 1T EENESHNER
%, MNBBLAE, SIREANEOKSRECIBEMEMTEME L,

Postgres B ARLIF S AR NARMEFNAH,

XENAEE: —PERBEAITERER. —NESEMYMEEKIZEE.
—BUMTEREREIEE. — M ETEREEEURE TIHIBERRS.

Postgresit BEZFIAERAERET R, &5, Ilustra Information

! http://postgresql.org/
thtp://sZk-ftp.CS.Berkeley.EDU:8000/postgres/postgres.html
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Technologies® (Illustra {SRKAAT) BFTABIIEEB WA, PostgresF 1992 &
AR Sequoia 2000" RIFUEFENEIBHIESER, b, SEEPHRGMEE
1993 FEJIFAT &, WREHENE, REABNEFNRFIERSAARNRAEEE
ERRIPHARENE, ATHEX—XRHEE, ZIEERAK 4.2 ZFERER,

1.2.2. Postgres95

1994 £, Andrew Yu® #1 Jolly Chen® JPostgresifiill 7 SOL BE=REBR, MEABE LS
) Web FBRIE&R, PostgresdsEX—RIAMARAMMAEENALE . FREHX.

Postgres952PostgresJEE—PMEARAK (4.2 hR) BTERAK, ABRERTEE ANSI

C, RBHMERERT 25%. BASXOH MBI NNk, 5 v4.2 #8t,

Postgres95 v1.0.x & Wisconsin EEMIK _EIRT K4 30-50%, REBIREEH, TENIGE

(28

- BiffiESPostquel B BN SQL (ERFB[|PXLI) . BRINMEAZIFFER (TAEH
FPEXMHSQL REKER) . BEEHEHNLI., BIEFMTI GROUP BY"HIZF,
libpotEOMTIEC EFER.

« R monitor R4, BADERM T —DFEIER (psql) , EXHFGNU readline,

s BATAMT FHWNFIRELibpgtcl, EXFRETFTANE G, =¥ shell pgtclsh 124 T
B Tcl 6%, fEtcl FBFEEB SPostgres95/5im3H,

« AWREOZT THEREE, BITRZEEE Inversion AXNRIERFEEATREIME—E],
(FEEXESEHBHRE Inversion XHERFERE, )

- LHIRMAMVRFERBIR, MUWNUEERMOA KT,
- EERABSRT —TEENERE, NAEMSQLEFEUREIE IR,

- HWEFEANKZGNU make (MM3IEBSD make) , Ik4h, Postgres95aJLARARFT#NT BY gechm
# (double HFIEXNFELRES) .

1.2.3. PostgreSQL

37 1996 F, BEREZXEBER: "Postgresds” XNZFZEZARLMBNER, FRERT—
NFEFPostgreSQL, MURIERIE Postgres5E&FSQLAENNKIIRAZ BNXER, SItE
B, MRAFESHEENMN 6.0 18, FEHRSEZEIPostgresI B &V FRBIFS,

Postgres95  v1.0.x BRANFAERETRERKNE, MfEPostgreSQLAY  vé.
x RF, EREMNMNRIAEREHINEFHNBREBIIZENENEN L, AIZHFENT
EERTESR L,

TENILEEE:

- EENRRFUHEEL, S8FFES. BAME. IFRMDMEARS,

- BIMTESHESQLRIES KM, SFER. F3|SHRRM.
FHEFEERBRE], KR, DR THEIR+H/NHEBHBEA

- REXRRERTHH, GEFNETE RS/ NEXRMESH) I URBETE,
- GEBARBKEERSTA 20%, FHEMRERET 80%,

3http://www.illustra.com/

4http://www.sdsc.edu/O/Pa rts_Collabs/S2K/s2k_home.html
5mailto:ayu@informix.com
6http://http.cs.berkeley.edu/~jolly/
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1.3. XFARRA

MIRFERE, FEAIAPostgresisfPostgreSQL,
PostgreSQLOJ LA 253K B, ARFAHEIRPOstgreSQLAY 6.3 bR

BERNEERIEEUTBINIFNNEIER, KNS,
PostgreSQLA] AT EATE libc EZHFH Unix/Posix BB RS,

1.4. &#j
«Teo 2] NI
AFHEBRE G
e
EEHFRPOAIING. FHRERIFH.
APEE
EERPH—RER, SETHNHOTLERD,
REREE

HENARFRANSRER. TRGFELBEMBHOTY RBIE,
FEfR O AR N AR T )RR,

EERER
LRMNEEBER, IR,
FrEERE

mEaPostgresFAEHER . THEMEABL APostgresTR BERBEIA ;
NAFAEENENERFRIERD,

SEFH

XTwQEENFASERER, BaIXAFREIEE -,
BRENEE5FHRITEMUNER,

BRAFMEZS, BERMERTUBMIRLEMER Postgres:
man pages

FHRABEXTFHIEEN—HRER.
FAQs

BB (FAQ) XHEFR—RMmBIAR — LT % ER,
READMEs

—ERMNREGETHE README X,
Web i 51

Postgres’ Wik FE— LR HIERITIRPEMES. BBEE— P mhonarctbFIzE)34Y,
BFZEENFERIR,

7postgresql.org
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IRESIIES

Postgres Questions® 45X i AP DRERRENFMT ., FEEAIHFIET
B, #EEERMIRA,

rEae!

Postgres@— 1R m. B, SERERFPHKIBHFENZRF. JRFRER
PostgresBY, {REKEIMb ARIEEE), TiLREE R EIHHIIE.
BEEERPIFIRERE R, RIRZE TXEPRENRA, £EETRERBEE.
MRERELBARMTHE, BRABKE.
BERRBEAZSERN A B O] A M REEEN/NENR, MXE—NMREFNER,
Postgres Documentation® BB{4513 7t 2 FF 14 K75 .

1.5. IRAXFI &R

PostgreSQLAIARAX (C) 1996-8 7 PostgreSQL £RAKAMAE, FHi% Berkeley i oliEH

Ed >
%ﬂ‘*ﬁ&o

Postgres9589ARAX (C) 1994-5 IAMMARFEESME. FURFEOTAREER. S4l.
BN R AR REXENNF, TREA. ERPEMNY, ELRRNEH.
RERURETROWROAEAEREE AP,

EEABRT, MNAEIEA—SRERARGREXEMSHNER. BIE. 55k,
T /ERMRE (BEFERK) HRARERE,
BN KZF EM SR T REH I UL R IRK,

MM ARZPHEIMEDTRIE, BFERRTEHENSEREEAMNIRRRFRIE.
LR BRI TR 1R AL, MM AFEREXSRBEP . . B, HRIEK.

UNIX2Z X/0pen, Ltd. B9@& %k, Sun4. SPARC, SunOS %[ Solaris £ Sun Microsystems, Inc.
B9E%R, DEC. DECstation. Alpha AXP #1 ULTRIX £ Digital Equipment Corp. BI&#x.
PA-RISC #] HP-UX 2 Hewlett-Packard Co. B9/@4R. OSF/1 & Open Software Foundation
BB R

8mailto:questions@postg resql.org
9mailto:docs@postgresql.org



mailto:questions@postgresql.org
mailto:docs@postgresql.org
mailto:questions@postgresql.org
mailto:docs@postgresql.org

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 &Rif SRR IERF (e.g. psql), BAFMRKRELMEA . HEFHIT SQL &
PAY
<o

- ACEESHREFEH LIBPQ FHIRENRER., XAFRM C1RX SQL H<, FHIEZERMRES
HEIRESIRNER, XNMEOE[programmers-guide]f#—#1318,




MLFFia

{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
=

10



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

11



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

12
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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"';

13




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;

14



% 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;

15



Postgres SQL B9m 451t

| 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 charle[][]
);
ITENEHRAE—TE A SAL_EMP 1Y, EFE— M text F/& (name) . —int4d —

#HEH (pay by quarter, RRERREENHFH/K) F1—1 charle Z##¢H (schedule,
E=RERNESABRE) . IAER{ME—Y INSERTS; FE=, RHEAEBMREE, EITEEK
ERRSHHHEESHR. WRIRTHE C, XREVRBRALEHNIEE,

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 |
+————— +

16
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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';

17



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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EEAFBER,
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7.3 T B EE  oooeeeee et ——————— e e e e e e e e e ———————aaaeraaan 23
7.3 0 BB EERIBR oo e e e e e e e e eaaaan 24
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8.2, BRI R ot —————— e ———————— s 26

8.3, R R e ——————— e ——————————— 26

8.4, BB/ BB R it ——————— e ——— 27
8.4. 1. BHB/BFIBIAETD oot e e 27

8.2, BEER oot e e e e e e e e e e aanen 28

8.4.3. HEB/BFIEIEI  eeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e ereeeeaaan 28

S I S o 1 (= [ 0T TN 29

8.4.5. LAMESPAN  tiiuiitiinieii ettt ettt et et et et e e e e e eneranaeneenenaraneennas 29

8.4.6. ADSEIME e 30

S I (=1 410 0 L= N 30

ST S T ol T Y= =0 11} o SN 30

L B I o it = v Y 30

8.4.70. tINTEIVAL e 30

8D BT R e e e e —————eaar———_ 30

BB, LTI R e e e e e e ———— e e 31
B.6. 1. B oot e e e e —e e e e e e e e e eareeeaeaeeeaaaaeaan 31

8.0, 2. B R e a e e e e e ar———as 31

B.6.3. FIHE  eeeeeeeee e e e e et e e e e e e e—e e e e e e aanaas 31

BL6.4. BB R oo e e e aaas 32

B.6.5. BT e e e e e e earra e 32

B.6.6. Bl weeeeeeee e et e e e e e e e e e e e e et e eaeeeeeaaaeeaan 32

0. AT T oo e e e e e ———— e e e e —————eeaaa————aeaaar—————_ 34
10, BRIE oot e e e e e e e — e e e e e e e —eeae—teeaareeaaaaeeaanaeaans 37
1T B oot e e e e e e e e e e ae—eearreeaaaeeaanaeaan 39
120 TR oo e e e e e —eeee—— e e e ——e e e —eeae—teraareeaaraeeaanaeaan 41
13, B B B T oiiiieiee oot ———————eeee e e et e e e e e e ————————ateteteereaaaaa———————as 43
13T B oot e e e e e e e et e e e e e e e e e e e aarra e e 43
13,2, B e e e e e e e e — e e 43
13,3, B IETEZE oo e e e e e e e e e e aeeaaan 43
1304, B oo ——————— et e e r e e e e —— 44
13.5. FBIEM SELECT B  woeeieeeeeeeeee et e e e e e et e e e e e e eaeeeeeeeeeees 44
1306, B B I ETE oo e —————— e e ———— 44
137 BT e e e e e ———————aataeeer e e e e r——————aaaaas 45
1308 B B oottt e e e e e e e e e e aeeeeeea e e 45
13,9, (BB BIREL  coeeeee et e e e e e e et e e e e e e e e e e e e —aeeaaan 46

T, BTETRRE oo e e e e et e e e e e e e e e e e ———eeaaaa————aaan 47
L TR < =T 1 PPN 48
LT IR 5 =3O OO TR RRRTRORRRORR 48

LT oo PN e Ter=Y= = TP 49
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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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EEREUERE

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.

24



5 8 H HiEssy
#5R Postgres o] YN EEIREEE,

Postgres H—EFEHNAVEIEREHEFER, BF o UBEGHERE
type @& @ Postgres RANFTEE,

AEHIEEBMNEET, TEATETE SQL WmEESH. BERNBNERSZ, FE

Postgres REHEXN T SQLI2 RBRE, F—YHAT, H SQLI2 EEEXMEIERE
WEIEMET A Postgres AHLER, FESNEXRHEEMS DMK, Bt LR
E AN Postgres i (FIMIAMMASKE) , EAFSHoNERR (F1508 BAMETESE

define

).

2 8.1. Postgres £ig38!

Postgres 8 SQL92 g SQL3 & 3%

bool boolean BEA/RE (BE/MR)

box “HFE EHERAE

char(n) character(n) EXKFRE

circle “HFEENE

date date AERENERDBEA

float4/8 float(p) BER p NESH

float8 real, double precision WS ETE M

int2 smallint BRSETPEY

int4 int, integer BRS 4 FTHEY

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

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

line “HYHEmENERESL

lseg “HTHENER

money decimal(9,2) EXEM

path iéﬁﬁﬁtﬂ'\lﬁm*ﬂl‘ﬂéﬂﬁﬂ%
1=

point ZHTHE NS

polygon ZHTHE BB

time time —XPHIEE

timespan interval BEANEE

timestamp timestamp with time zone HHA/ B8

varchar(n) character varying(n) TRF/KH

% 8.2. Postgres ¥ E S

Postgres &%} SQLI2 BE i::py

getpgusername() current_user WESERHNAFS

date('now") current_date I S 0=k

time('now") current_time EEEZ: L

timestamp('now') current_timestamp MEIESH B EAFIETE

Postgres i {7F ORDBMS &£ BHTEHIMFIE, BRTHE SQL3 4L, EXHF SQLI2 IR A—EB
2. RERIIIK SQLI2 HE, BT E—LEHERAE, FUELDEERED,
Postgres AREANSEFEIXEER, FMEXEBEHAFEMEAERE, BREAPRK
EESEEN
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HRER

BRRSHENFEARLE (NMEHAZFRY) NAANBLRESH—LERNE,
BELLESHARTE. EEENE, ROGEEFNRE (HNNENTE)
EAEREE, B, WESHEEEFUE (Fla) #ETias bia,

BLEHANHLEREEATEN, W2,
BHRMNERSRIRBMAE L TR E

8.1. #{FEH

HEXDOE _FHNEFHELURNFHN/NFTERE,

2 8.3. Postgres ${{EE

HEXR FER i::p% EE

int2 27 EERE -32768 E| +32767

int4 4 735 EERENEHERE -2147483648 E|
+2147483647

float4 4295 LR E 7 I8N

floats 8FY LR E 14 I +-#H1NL

B E{Edecimal M numeric AERESLIMAIEL, {EBHBI (Postgres v6.3) HTEFR/N
BB/ HEUESEE .,

8.2. ;RhkH

money ERZFFLAE BN RmERRNER LT, 1R Postgres HiFFEX T USE_LOCALE,
W money BN {ER A locale(7) EXBIEE RS,

2 8.4. Postgres ${EE

A FER i::p% EE
money 4 FFy EERE -21474836.48 %

+21474836.47

numeric &Z&MNEX money #8 EEEREIIMAIEL, {EBH] (Postgres v6.3) R
FR/NBEM/HEETE, EAEENR money 28,

8.3. FfFEH

SQLI2 EXTHMIFENFZRFZEE: char Ml varchar, Postgres STHIXLEER  WIMNEF
EEAWN text £B: 5 varchar AR, EARAERAIFEX/NEHLR,

2 8.5. Postgres P53 R

FRIER FERT BN i

char 1795 SQL92 & B

char(n) (4+n) F55 SQL92 & K, ZHER
text (4+x) =35 RIEERF TK

varchar(n) (44n) FE¥5 SQL2 & BRERHNEK

BREEEM—EERFHEE, ENRRHIVIMITIEE, BRETERFTH,

2 8.6. Postgres {3k FRFEE
FrIER FER iR
char2 27T BIFR
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HRER

FREB FER i::p%

char4 4775 M RF
char8 8F % I\NFFF
char16 16715 TARNFRF

8.4. HHA/BYjE) 2B

A EEEEmPEALE: HisgMMEXE, mihSHMaaEEEEEit,
MR B ARE—#E, Postgres RMEFKHMETENELBAFNBHEEEE datetime
timespan, PARFEXE] SQL92 #£E! date ] time,

BHEE—LHMBBNERR TR, XB2HTFHERE.
2 8.7. Postgres HHEA/BY @3B

HHEA/BFia 28 FER EiY i::p

abstime 4 275 JR4a B EAAN B 1) SEEAR

date 4F% SQL92 %7 SEE

datetime 8F% Hx{EEF B EFNaYE BRI, BES
interval 12 SQL92 7Y ZMF timespan
reltime 4 275 JRIA BT 18] X (8] CEAR. BER
time 4F% SQL92 & SEE
timespan 12%F% R{EE AN EXIE BEI. BES
timestamp 4 F4H SQL92 R BESR

% 8.8. Postgres HEA/BtiEEE

A/ B ia 258 =8 =i BE
abstime 1901-12-14 2038-01-19 1

date 4713 BC To PRl 18

datetime 4713 BC T BRI 1HEDE 412
interval JoBR Fo BRI 1R

reltime -68%F +68%F 18

time 00:00:00.00 23:59:59.99 1
timespan o BRI FoBR 1H#8 (1442)
timestamp 1901-12-14 2038-01-19 17

Postgres SIREHEB AL F5 SQLI2 EXFES. SQLI2 FrEEX HEAFIEY B AR REEHE—H
FIRPAS, FlI, RE date XEUREXBNNKX, time XBRANITUEXBENNK, BRIALN
R#IEEAMEX GMT/UTC NEERT; Am, WELHR L XERERXE B EF a5
JEERERN, AARBEE—FEFTH.

FHERIXLEME, Postgres RIENXXEEFIENEE HEFMEEL B HNEREE, MR
SHPF RS NENEER R EFERAEYE, LI,
NXZFERERBRERANNXEES, RoJAREESHMNEMRETA,

ERRBRADS, BENERENHEESHLD: HH) datetime BISEIIG AN
timestamp, timespan LAY interval, T abstime #1 reltime (TJ&E) #WHEH, EmER
timestamp # interval, SQL92 #x/f& o H HABY (8] & X U AP LE EE B 72 BU4F IR K B BEHIE K,

8.4.1. HHEA/Bf |43

BRI LLR AR XL Z—: 1SO-8601. SQL (Ingres) . &% Postgres F1{&ER,
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HRER

2 8.9. Postgres HEA#E

B ik il

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

SQL LY 12/17/1997 07:37:16.00 PST
Postgres RIaER Wed Dec 17 07:37:16 1997 PST
German XA 17.12.1997 07:37:16.00 PST

SQL KRB FIERS (EX) ARREK, BlIREBREBEEZBIRERH.
2 8.10. Postgres B HA i FR1E 41

iR i::p il

European 3t X AR 17/12/1997 15:37:16.00 MET
NonEuropean 1 X & 451 12/17/1997 07:37:16.00 PST
us AR5 12/17/1997 07:37:16.00 PST

BT E D LAR 0 B A/ B B 28 B A9 SRA -

- postmaster B /EiH B EEMH PGDATESTYLE MIEEE,
- £EBEEETE libpq A E PGDATESTYLE KELE,
- SET DateStyle SQL %%,

XF Postgres v6.3 (REERA) , BIABBHE/BFIEXIERZ non-European traditional
Postgres" (JEBRTV1&E4t Postgres) . FERFKRHIMRAD, BIAETIBEZM 1SO0-8601, ERIR
RAREENE XA Y2K HE ok,

8.4.2. X

Postgres MEEBRIERFIRBNXZHF, G B HMNEEARIEAMEHE R (UTC, th
RAEHEBFRERTE GMT) Fi%, NEEARRXRAEFPIHENRZISHERAETEERS S
LEHIARMETE, FUEECAER TEERSSEVEX,

BIRTET AR X7

- postmaster BN EiRBEEER TZ KIEZEFEARANK,
- EEFPIHIKEN PGTZ METEMH libpg ATFEEENBERLAZNKER.,
+ set timezone SQL iR IRESIENNEK,

MREETERNHKX, BHREITM GMT (EDERSHARZ LML)

8.4.3. HHA/BY a4

EAHNENEMATTRBSHNE, BiF 1ISO EA. SQL B, &S
Postgres AR BEABYEIIEMHFIAS, EEBURAGEXNERT FSEREBHEEN
HARTTREMNLL) , Postgres ERA—PMXIZIRERBRIE X,

AESH AP EXBEEAHREAANLE, MXLERE, GATURBSHSHENNE.
NFHFAMERTR, RASEXNRGITERR, ERNBRREERALIEZ/ER set
datestyle WE¥KKGF, ER, MEREFAAFHSEBADPEASTHNE, cEERTHE
iy HH S A AR R I3

B THEKE current'. Cinfinity' F1 “-infinity', infinity' iI§E— Mg TFEQE B RETIE
gI8giE, m -infinity' EE— 1N EFEOUEMBKEENEE, current' B REHZELIE
HEPFAMFIREE#E, FRE now'. “today'. ‘yesterday'. ‘tomorrow' #] ‘epoch’
T BAFEENEE. now' RRHBFEBHRNE, B5 current' FIXFIETFT HATH B S ILED
E#itXk, “epoch' £7xJan 100:00:00 1970 GMT,
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# 8.11. Postgres 155 BHA/BHEE =

EE i::p

current LEIESHE, ERKE

epoch 1970-01-01 00:00:00+00 (UnixZ At E0)
infinity i FEH A B8

-infinity BFHAEMETE

invalid EEBA

now LETESEE

today SRFR

tomorrow BEXFR

yesterday FERF®R

8.4.4. datetime

BABABNENMATTEASHNE, 81F IS0 F5. SQL FA. 5% Postgres (In “#
NEFE" —75) AR BENEMNEMHTIAS ., BEXAETLAZ 1SO B, SQL REHESR
Postgres, BRIAI&RE S Postgres v6.0 A,

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 ]
Hrep

Year (££) 2 4013 BC, ..., FEKX

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

Day (B & 1, 2, ..., 31

Hour (g¢) 2 00, 02, ..., 23

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

Second (#) & 00, 01, ..., 5% (g#Ax ©60)

B

Timezone (RK) 2 3 NEMHIEN OUT B IS0 i

BXEBHMNATTET 4013 £ 11 A 13 H 00:00:00 GMT ZFERMAK, HREBLZR=N
FR (I "GMT"  "PST") , E4AEE GMT 8y 1SO #EE®E (MAEERENE S "
-08" = "-08:00") . HEAEREIBLUEMEAIREN BFME ., MANS LA RESELENERN
1B 3E 8 9 PR 55 2R B A BT X,

8.4.5. timespan

BAMEXENHATTRASHEL, 81 IS0 F&. SQL FA. 5% Postgres (L “48
MEE" —%) UERNEBXEHNEMHTIAS, BEEXTTUR IS0 £A. SQL FAIME
% Postgres, ERINMIRE NS Postgres #ZA. AMER "Eft” HEKXE, SHI/NNEH
ft "EE" NEXESFEE. EHHEESD,

HET@%Q EAE% HHAER BT 18 89 _E XX Lk,

B8 X A T HEEIE E

Quantity Unit [Quantity Unit...] [Direction]
@ Quantity Unit [Direction]
Hep
Quantity (@) £ ---, -1', 0' "1' ‘2"
Unit (gafiy) & “second' ‘“minute' “hour' ‘day' ~“week' ‘month'
‘year!'

‘decade’  ‘century'  ‘millenium', sgiXisesfygyAESHIEHAR.
Direction (AHg) & ago'

o
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8.4.6. abstime

BXIEYE (abstime) 2—FMSEEAR (£68 F) . HEAMR (1 &) NAPLKUIEXRE., g
EHEM datetine, ANEBEEANCEEREES.

B R TIIEEEE:

Month Day [ Hour : Minute : Second ] Year [ Timezone |
Hep

Month (B) 8 Jan, Feb, ..., Dec

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

Hour (g¢) B 01, 02, ..., 24

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

Second (#) B 0o, 01, ..., 59

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

BEMEEAM Dec 13 20:45:53 1901 GMT ZF Jan 19 03:14:04 2038 GMT., MIRZA 3.
0 &, HEafESEABEREMERINENE; MANBIEARIRINMERERBNK, AR
BT datetime NEFHKEHLBEARFRT "“EX0FE" .

8.4.7. reltime

HEXIEE reltime B—MSEEAR (268 F) . BEFIR (1 #) NNEXELHEXEE, N
MEFER timespan, BACEEEANCE. BEES, MAEEENIEXSEIT B
(BRME) 5Es8 M (. /NNE) . @ reltime BFHE— BRI M/EMREF 30 X, Elt
HEEEHALRRMHAT/E, Fln, 18— reltime & year 1% abstime 4 today £, &
FPNARRMNSKE—ENHE, MENSXIE 360 XEIEHI,

reltime SEAMNBXEXBELAMANBLEAE, tinespan —HXUEFFBNNE,

8.4.8. timestamp

XE—HENSEGRNEXIE, 5 abstime HUEXBAEBIEN, ©5 5 E R %R
HEBEARARNE, ERFIORAD, HERGRI datetine XBEEEN, HE SQLI2
ERWH LR,

timestamp S datetime HENIEEIEE.
8.4.9. interval

interval B—H SQLO2 #iEHE, BHIHMSTR timespan Postgres $EZE,

8.4.10. tinterval

EHESEEEE A
[ 'abstime' 'abstime']
Hon
abstime Z4&33af[EME N H—NETE,
ATLAMERIERD “current'. Cinfinity' # -infinity' X#£894%%k abstime {&,

8.5. fa/R3SH

Postgres ¥ bool fEA SQL3 f/REE, bool REEQFHMRESZ—: 'true' (H) =
false' (&) . E=FIRZ 'unknown' (K1) REHME SQL3 BAREIWNEEM; NULL 2—1
BRNER, bool THFHEM/RERXL, MARKEARNKRELERSZEEMEBRRS,
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HRER

bool {£H 4 ZHEM,
2 8.12. Postgres f/R¥EE

RE i BA

B 't' TRUE, 't', 'true’, 'y, 'yes', "1'

] 'f! FALSE, 'f', 'false', 'n', 'no’, '0'

|
8.6. JL{o3Hy

JUERB R R _HNZT AR, EMNERER, ERFEEMERNEMY,

2 8.13. Postgres J1 {38

JLfarssy FiERT =R 1R

point 163 (xy) ZEPHR

line 3259 ((x1,y1),(x2,y2)) TIRE%

lseg 32FH ((x1,y1),(x2,y2)) BIR&R

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

path 4+32n F%H ((x1,y1),...) HAKR (EUTFSn
)

path 4+32n FH [(x1,y1),...] FFREE#E

polygon 4+32n =1 ((x1,y1),...) ZiOf (ZUTFHAR
)

circle 24575 <(x,y),r> (EFI$ER)

BEEFENRHNEEFUTRATRTEMNLERIE, MEHR. FB. REURRKRR,
8 [ 6 (] 1 . “5\\

REATINEEEE:

(x,v)
X,y
Hop
x B2 X BPER, LIEREER
Y B Y HAR, UERBETR

8.6.2. %8

%E (lseg) HEXNER.
lseg B TIIEEIERE

( (x1, y1) , (x2, vy2))
(x1 , y1 ) , (%2, y2)
xl , yl X2 , y2

Hon
(x1,vy1)
(x2,v2) BEBRHHEMNHSR

8.6.3. HiE

HRERENERMTANRTERR.
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HRER

box A TFIBEEE:

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

Hh

(x1,y1) #1 (x2,y2) BHENNRE

HREERE—MEERL. BAANARSKRENER, XFETH, EFALA.
wEBA G ENEMA R, EETAMNALABRBABEHFH.

8.6.4. I&1%

BEHEENREERT, BETIURE "open” (FK)

B (EEPE—NTRARE—NTRAHEE) , BoILIR “closed” (i)

B (F—MRM&E—1NR1EE) , B popen (p) M pclose (p) TTHTFEFIBEBFFRE
), MERE isopen (p) M isclosed (p) T HFEEEPIERXFRIPAETR,

path A TFIEXIEE:

( (x1 , yl) , ; (xn, yn ) )
[ (x1, yl) , , (xn, yn ) ]
(x1 , v1) , , ((xn , yn )
(x1 , vyl , , xn , yn )
x1l , yl , , xn , yn
Hep

(x1,v1l), ..., (xn,yn) %%" 1 @J%" n /I\/'f—(_'\

g "l BRAMER

mg " (" BREARR
BERERE—MEEHE ., 72 Postgres v6.1 ZHETHRANERERS —MEL: BNEIS
BE#ES. —1 “closed” (M) &, — T RENEBHITEL,

RERAERN—NAERES., WERE upgradepath ATFERBM v6.1 ZRIHIEUREER
EFHEFMBFHIER,

8.6.5. i

B BERERT. SURHFNEAASNTHAER, EEEHESARE,
HEBHCH—EXRFIE,

polygon A TSIEAIERE

( (x1, y1l) , + (xn , yn ) )
(x1, yl) , , (xn , yn )
(x1 , yl ’ ’ xn , yn )

x1l , vyl , , xn , yn

Hep

(x1,v1l), ..., (xn,yn) %%" 1 @J%" n /I\I.f_;‘.\
SO ERE—MEEBM LY., 7= Postgres v6.1 ZRIRRANSHFERRE—fKRR: B

BISEES. x BARIIER, y HALRIIER, BE—THASRES, RERH upgradepoly
TN v6.1 ZRTHEIREREHERMBNS LR,

8-6.6-
ER—MEOM— 1M $EERT.

circle B TAEEIEE:
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—~ A
XX X X
B B KB

4
4
4
4

KK KK

4
4
4
4

Heop
(x,y) ZEHEL
r BEN¥E

RERE—MIEERL.

33



£ 9IEBEHER
=1 <Y g
Postgres HERZEE MEMAERNREER., XUCZERFEHERAKABR pg_operator
., pg_operator HHEBNFBEHEELIZZERFNIRENBRUARBMAT G HER A

OIDs,

EEE"|" FHRERSEFNAEENE, TR

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

oprleft|oprright |oprresult|oprcode

——————— B i e ettt
25| 25| 25| textcat
1042 | 1042 | 1042 | textcat
1043 1043 1043 | textcat

(3 rows)

% 9.1. Postgres iZE &

EEF i::p A%

< INF? 1<2

<= INFETF? 1<=2

<> REF? 1<>2

= ET? 1=1

> KF? 2>1

>= AFETF? 2>=1

I EEEFS 'Postgre' || 'sQL'

= NOT IN 3 =i

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

lon NOT LIKE 'bruce’ I~~ '"%al%'

~ Ee (EN) , RoXNE 'thomas' ~ "*.thomas*.'

~* e (EM) , ARAKNS 'thomas' ~* '"*.Thomas*.'

I~ AEEE (EN) , KRN 'thomas' !~ "*.Thomas*.'

I* AREE (EN) , RRAKAK/NME |['thomas' I~ "*.vadim*.'

2% 9.2. Postgres H{EIZE R/

BEER R %

! i3k 3!

" Mk (ZZER/F) 13
% B 5%4
% b % 4.5
* By 2*3
+ Jiip73 2+3
- WA 2-3
/ [F 37 4/2
: BAEH :3.0
; B AR (; 5.0)
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BEEH i::p B

@ fax4{E @-5.0

" BizE 2.073.0

|/ EHR |/ 25.0

I/ M HR I/ 27.0

2 9.3. Postgres JLAZE &

BEEF i::p A%

+ F#% '((0,0),(1,1))"::box + '(2.0,0)"::
point

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

* GER TES: '((0,0),(1,1))"::box * '(2.0,0)"::
point

/ FEI/ Tieke '((0,0),(2,2))"::box / '(2.0,0)"::
point

# *EB\E ' (-ll_-l)l(_-ll-l))'#'((-II-I)I(_-lI_-l)
)l

# EQUbIZ:NEE #'((1,0),(0,1),(-1,0))'

#H# =IER '(0,0)'"::point ## '((2,0),(0,2))":
:lseg

&& B5? '((0,0),(1,1))"::box && '((0,0),(
2,2))"::box

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

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

<-> (37} '((0,0),1)"::circle <->'((5,0),1)":
:circle

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

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

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

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

# HRHEE '((-1,0),(1,0))"::lseq ?# '((-2,-2)
,(2,2))"::box;

?- B2 '(1,0)"::point ?- '(0,0)"::point

7| =REHN? '((0,0),(0,1))"::lseg 2+ '((0,0),(
1,0))"::lseg

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

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

7 EFTH? '((-1,0),(1,0))"::1seg 2|l '((-1,2).(
1,2))'"::lseg

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

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

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

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

BB XE#HIEXE tinterval BRANBBNEXREETHNES, MRERKOERIPFER

IR, WEREFLNEER.,
X 9.4. Postgres BY {8 X i)z & 7F

BEEF R %
#< Xig/hF?

H<= Xig/NFETF?
<> XEAREF?
#= XE%EF?

#> XEXF?

#H>= XEXFETF?
<#> 4 A B 18] X 8]
<< Xig/NF?

| XE e R
~= EF

<> NEEXERN?

RAFTLIREERFERBREESR, flmn:

select * from emp where salary < 40000;

gE, APtLIDERRINIEEZEFNELE, W EENEESE:

select * from emp where int4dlt (salary, 40000);

psgl B— \dd LA FERXLEEER,
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£ 10 F B/

MR ME R THRIGE HMAXKENRE, WIMNEE—ERETRENRE,
BB @ I E A A R R B AEERF I e H,

A text B X W —LRE BT B TF char() ¥ varchar(),

XF date part ] date trunc HRE, SHOILAR ‘year'. ‘'month'. ‘day'. “hour',
‘minute' # ‘second', UKREEIIHNE ‘decade'. ‘century'. ‘millenium', ‘millisecond'
# ‘microsecond', date part A dow' SREIZHAJ1, A ‘epoch'iREIH 1970 FLL
KR (X datetime) , ZEHA 'epoch' IREIZLZ2IFE (X timespan) .

F 10.1. HFEH

BRE EEE iR ]
float(int) floats BEYERZRE  |float(2)
float4(int) float4 BEYZENZRE  |floatd(2)
int integer(float) BF RBER IR N EY integer(2.0)

WZZHERMATATF text, varchar() f char() 28, BRIELRIMAERATF text B,

£10.2. ZHBREH
R &K R EE i::p ]|
lower(text) text BN REFRANS lower('TOM")
lpad(text,int,text) text EEMBE=FEERE  |lpad('hi'4,'??")
BEKE
ltrim(text,text) text MXEEMERFRF Ltrim('xxxxtrim’,'x")
position(text,text) text RBIEENFE position('high','ig")
rpad(text,int,text) text HEAENEFREERE  [rpad('hi',4,'x")
BEKE
rtrim(text, text) text MXAEEMERFER rtrim("'trimxxxx','x")
substr(text,int[,int]) text REUEENFH substr('hi there',3,5)
upper(text) text BXAEIRAKRE upper('tom")
% 10.3. BHA/BYiE R 2K
R & B [EE ik Bl
isfinite(abstime) bool MBXE—NERME |isfinite('now'::abstim
% TRUE e)
datetime(abstime) datetime ¥ datetime datetime('now"::
abstime)
datetime(date) datetime %A datetime datetime('today'::
date)
datetime(date,time) |datetime 44 datetime datetime('1998-02
-24'::datetime, '23:
07'::time);
age(datetime,dateti  |timespan REBMENKIE age('now','1957-06
me) -13"::datetime)
date_part(text,dateti |float8 BEAFEBRAIEES o date_part('dow’,
me) 'now'::datetime)
date_trunc(text,dateti |datetime EIEERMLAEBEE |date_trunc('month’,
me) 'now'::abstime)
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R & B [EE i::py ]
isfinite(datetime) bool MEXE—PEIREE |isfinite('now'::dateti
M3 TRUE me)
abstime(datetime) abstime 4 abstime abstime('now': :dateti
me)
timespan(reltime) timespan A timespan timespan('4 hours'::
reltime)
datetime(date,time) |datetime B4 datetime datetime('1998-02
-25"::date,'06:41"::
time)
date_part(text,timesp |float8 B iE] = ER BB EFB A date_part('hour','4 hrs
an) 3 mins'::timespan)
isfinite(timespan) bool MBEXE—NEREE |isfinite('4 hrs'::timesp
M TRUE an)
reltime(timespan) reltime A reltime reltime('4 hrs'::timesp
an)
% 10.4. JLIHE
BR & B [EE i::py ]|
box(point,point) box BREIEATE box('(0,0)"::point,'(1,
1)'::point)
area(box) float8 HHERIER area('((0,0),(1,1))"::
box)
isopen(path) bool MRXIFHEEREMA |isopen('[(0,0),(1,1),(2,
TRUE 0)]'::path)
isclosed(path) bool MBEXZHAIEZWA  |isclosed('((0,0),(1,1),(
TRUE 2,0))"::path)
circle(point,float8) circle B AE circle('(0,0)'"::point,2.
0)
polygon(npts,circle) |polygon AT npts MREIZ [polygon(12,'((0,0),2.0)
prabiz "::circle)
center(circle) floats PUEL: NIl center('((0,0),2.0)"::
circle)
radius(circle) floats B[ REES radius('((0,0),2.0)"::
circle)
diameter(circle) float8 BEHER diameter('((0,0),2.0)":
:circle)
area(circle) floats EfER area('((0,0),2.0)"::

circle)

SQL92 EXT—LEBNEBANRE, Hp—LI2HHEM Postgres RELILHY,

% 10.5. SQL92 X AHE

BR & EEE i::p% Bl

position(text in text) |int4 REUEENF S position('o’ in 'Tom’)
substring(text [from  |text REUEENF B substring('Tom' from 2
int] [for int]) for 2)
trim([leadingltrailing| |text MX AR ERFER trim(both 'x' from 'x

both] [text] from text)

Tomx")
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£ 115 H4A

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 charle[][]

) ;

TENEEEIE—NEA SAL_EMP 9%, HbF— text ZR&FH (name) . —
int4 B—##4A (pay_by_quarter, B REIHZEFK) UKR— charie BI”#4#4A
(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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A

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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E 125 Hix

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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X
FE
AEXNTRAMEEEESHNENNE., BRIEEEN—DEIR, - thomas

1998-01-12

Postgres EfIEE R SQL3 W—1\Li, EEFEST R, fINTy BRNEERE, HiK, X
HAFTEXMN, FPLEEMNRYIN Postgres FIEE PostQuel 487K TREVFFME, AT
AUN{IfERA Postgres SQL HTEIBANRE., AFMRBILIRXIEANX AP XAEE SQL BHEE
D, BAR SQL NREBHIE, XTF SQL EBFFSEE, HlNc]&%E [MELT93] 5 [DATES3],
RIERHHE, BEFEHARETF ANSIRE,

13.1. §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,

13.2. 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.

13.3. FHSCHIEFESS

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,

13.4. =i

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;

13.5. 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,

13.6. £ 2Zig B &K

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

13.7. B3

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"';

13.8. fiifg

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,

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

47



% 15 & psql

AUFENREBHN psql FHIVEERMK, WDERE!

R’

EBRERNAUTH, HRE/BUHIREIRN PAGER KR E,

15.1. pRE|R&E

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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% 16 & pgaccess

ALERFES., RESRE!
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RREHPER,

B9 111, |
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£17 5 F5&E
17.1. HAZHENES

Postgres TJRZEIREN, AFMH#EIR

Postgres 6.3 R, fEENE THIFEE L&HIFFNIHT

Postgres:

x17.1. XHNEE

os QIR ¥ REHH &

AIX 4.1.x-4.2 RS6000 v6.3 1998-03-01 4.1.4.0, 4.2 (
Darren King )
4.1.5 (Andreas
Zeugswetterz),‘
3.2.5 B v6.2.
1 _E#iA (Frank
Dana3)

BSDi x86 v6.3 1998-03-01 (Bruce Momjian4

FreeBSD 2.2.x-3.x |x86 v6.3 1998-03-01 (Tatsuo Ishii’,
Marc Fournieré)

NetBSD 1.3 x86 v6.3 1998-03-01 (Brook Milligan7)

NetBSD 1.3 Sparc v6.3 1998-03-01 (Tom | Helbek
kmo® )

NetBSD 1.3 VAX v6.3 1998-03-01 (Tom | Helbek
kmo® )

DGUX 5.4R4.11  |m88k v6.3 1998-03-01 (Brian E Gallew'?)

HPUX 10.20 PA-RISC v6.3 1998-03-01 9.0.x BEfE v6.2.
1 J:ﬁﬂlA (Stan
Brown' )

IRIX 6.x MIPS v6.3 1998-03-01 5.X BFrARRE (
Andrew Martinu)

Digital 4.0 Alpha v6.3.2 1998-04-16 EIRETE DUNIX/
v3.2g LoJH (1
Pedro J. Lobo )

linux 2.0.x Alpha v6.3.2 1998-04-16 BRI (R jan
Klrkpatrlck Jeff
Sturm 15)

linux 2.0.x x86 v6.3.2 1998-04-16 (Thomas Lockha

, Tatsuo

Ishii'’)

mailto:darrenk@insightdist.com
mailto:Andreas.Zeugswetter@telecom.at
mailto:danaf@ans.net
mailto:maillist@candle.pha.pa.us
mailto:t-ishii@sra.co.jp
mailto:scrappy@hub.org
mailto:brook@trillium.NMSU.Edu
mailto:tih@hamartun.priv.no
mailto:tih@hamartun.priv.no

ma|lto geek+@cmu.edu
"mailto:stanb@awod.com
mailto:martin@biochemistry.ucl.ac.uk
ma|lto pjlobo@euitt.upm.es

“mailto: rkirkpat@nag.cs.colorado.edu
mailto:jsturm@zenacomp.com
mailto:lockhart@alumni.caltech.edu

O 0 N O U1 W N =
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mailto:tih@hamartun.priv.no
mailto:geek+@cmu.edu
mailto:stanb@awod.com
mailto:stanb@awod.com
mailto:martin@biochemistry.ucl.ac.uk
mailto:pjlobo@euitt.upm.es
mailto:rkirkpat@nag.cs.colorado.edu
mailto:rkirkpat@nag.cs.colorado.edu
mailto:jsturm@zenacomp.com
mailto:jsturm@zenacomp.com
mailto:lockhart@alumni.caltech.edu
mailto:lockhart@alumni.caltech.edu
mailto:t-ishii@sra.co.jp
mailto:t-ishii@sra.co.jp
mailto:darrenk@insightdist.com
mailto:Andreas.Zeugswetter@telecom.at
mailto:danaf@ans.net
mailto:maillist@candle.pha.pa.us
mailto:t-ishii@sra.co.jp
mailto:scrappy@hub.org
mailto:brook@trillium.NMSU.Edu
mailto:tih@hamartun.priv.no
mailto:tih@hamartun.priv.no
mailto:geek+@cmu.edu
mailto:stanb@awod.com
mailto:martin@biochemistry.ucl.ac.uk
mailto:pjlobo@euitt.upm.es
mailto:rkirkpat@nag.cs.colorado.edu
mailto:jsturm@zenacomp.com
mailto:lockhart@alumni.caltech.edu

Faga

0s Q12 ER hRA REBH &

linux 2.0.x Sparc V6.3 1998-03-01 (Tom Szybistw)

mklinux PPC v6.3 1998-03-01 (Tatsuo Ishiiw)

SCO x86 V6.3 1998-03-01 \ﬁszljj (Billy G.
Allle )

Solaris x86 v6.3 1998-03-01 (Marc FournierN)

Solaris 2.5.1-2.6 |x86 v6.3 1998-03-01 (Marc Fourmer
Tatsuo Ishii? )

Sun0S4.1.4 Sparc v6.3 1998-03-01 BT g
Tatsuo Ishii

SVR4 MIPS v6.3 1998-03-01 5v6.2.1 $E1L,{;
"EARTTA" (Frank
Ridderbuschzs)

SVR4 4.4 m88k v6.2.1 1998-03-01 T T BHIAT
A (Doug Winter
burnze)

Unixware x86 V6.3 1998-03-01 an UNIVEL (Billy G.
Allie? )

NextStep x86 v6.X 1998-03-01 REPIHSE,; V1.
0.9 ﬂﬂ%l\T—IFﬁ (
David Wetzel® )

17.2. RZHHES

BANFEEHRERT, HRRELEERELITRA LT,
REJHNS—EFEMRARMBBHESF, TE=H,

£17.2. TJREFARBNES

0s phgtE [ 7¥:S REHH g

MacOS all v6.3 1998-03-01 EAESR; &FEA
ODBC/JDBC

NetBSD arm32 v6.3 1998-03-01 =R o] (Dave
Millen®?)

NetBSD m68k v6.3 1998-03-01 Amiga. HP300,
Mac; r']ﬁk_ﬂfﬁ(
Henry Hotz> )

Ultrix MIPS,VAX? v6.X 1998-03-01 EEATEIRE ;
BY?

windows NT all v6.3 1998-03-01 EARE, BFR
WIFTIfT; BERA
ODBC/JDBC

Ymailto:t-ishii@sra. co.jp
ma|lt0 szybist@boxhill.com
mailto:t-ishii@sra. co.jp

Dmailto:Bill. Allie@mug.org

2 ma|lt0 scrappy@hub.org
2mailto: scrappy@hub.org
mailto:t-ishii@sra.co.jp
ma|lt0 t-ishii@sra.co.jp
Zmailto:ridderbusch. pad@sni.de
mailto:dlw@seavme.xroads.com

27ma|lt0 :Bill. Allie@mug.org
2 mailto:dave@turbocat.de
mailto:dmill@globalnet.co.uk
mailto:hotz@jpl.nasa.gov
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Faga

oS

122

TS

REHH

&iE

windows

Xx86

v6.3

1998-03-01

ERRE; BF R
HF]{T; BER
ODBC/JDBC

AR, EAE=70 Posix BIETREME, milnft Windows EHSEERZ OIEER,
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FE18E &K

Postgres v6.3 BB L&A,

ATFEETF Postgres v6.3 BIZEEWEA (ML $PGROOT/INSTALL) ., %F Postgres BUR#{E
B TJ7E www.postgresqgl.org’ #3,

THNRREBRENT (FREFHIHEBS) -

- We5 Unix 8., D TERAER.

- BRY¥FBIIHBASMA{E R EGAE,

- FF postgres £ Postgres A,

- EARRDERIRA /usr/src/pgsql (Bt BaIll) .

. BITEHE&IRA /usr/local/pgsql (EhEZ2MaIL) ,

XLEHFSEE RedHat Linux 4.2 fR A tcsh shell UK. BRIFEIRARYN, BAIEARS
HAFG LROIBeEBRET/E, & ps M tar XEFNHS, EENTE LAZERPBLIEE RIR
Ko, MAXEGFLZANBIZEAEIR,

189 Makefile FE GNU make (AR “gmake” ) , HBERRE install #5% BSD i%

T, Makefile BB INSTALL ZEHIRE A BSD FAMAM install, EELERSG L, RUFHK
—ANBSD #2389 install (4170 MIT X Window System &Z{THRBEH 8] bsdinst) .

18.1. 5517 Postgres FIER

XTFXBFFEENERES—ED, —HKiE, XSHWEBUREN Unix REFLSEIZEE
%izfT Postgres,

REHZEDE 8 MB BTF, URED 45 MB BEZEREWRMAE . THSI 4P EUE
B, REZETUEERBDRIZ 3 MB N LAFSEEFRTHZE,

18.2. REIIE

Postgres &3

X FeMmeEHMIBIRA Postgres FHEK:

1.

RIZEMURENRZNERMEXNSFEFLENBERE, AXHREBXT  Ultrixd.x,
Linux, BSD/0S #1 NeXT —&£F &% EW. BR /usr/src/pgsql/doc PIERFH
3244, B1¥E FAQ-Irix 1 FAQ-Linux, tREEBR ftp://ftp.postgresql.org/pub, 40
RZBRPE—1EN INSTALL B934, BAZXHEARNNREER.

BER, I ENERFHN"EMNX" FERRREREEAGLELENSHR Postgres KIThREE
EZFE L ARZERMHENET. BTHAINAREL A FRMEXLEES,

Hoh— L TT B8R\ D) @ JT A T 2 B AR A b T 18 b 4w 12 &8 (B Y3

BB RERR S RES AR ftp://ftp.postgresql.org/pub/INSTALL,

(oTiEHY) IR MKS postgres EHAEE, NEIEE.,
ZAKS postgres,
KREMREEE BBN#EZE, /usr/src/pgsql XHAEE 17 MB, /usr/local/

posql (ABRABUIRE) KAFE 2 MB, —MZHIEEFE 1 MB, EJFMXEAE
HEER RIS KEIZ 20 MB, KITHR tar XHEFEL 3 MB,

! http://www.postgresgl.org
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TR

E U ERANEIN, ELEMWXHAE, /usr/local Z TRBITHE 20 MB BI=HZE,
EESHIEENEAESX FBIMRE 25 MB =RZE, MIBRIESIEE. tar SXEFIE I
BIEEZJG, /usr/local/pgsql EE 2 MB, ¥UREEE 1 MB, BN LAXNAE
FIEHIEESEER T E XS rERZE,

BRBHERE, FHJ4df -k,

M Internet £ Ftp 344 ftp://ftp.postgresql.org/pub/postgresql-v6.3.tar.gz, £E
EFREMRNEERTP,

RUETLRER flex, MRMBRNRRER flex, BHREE—NFHRA. BRE, WA

flex —--version,

MRKAE flex 55, BANRRIUEATEE., RRAR 2.5.2, 254 HEF, MK
B, NRE 2.5.3 FEF 2.5.2, RMBFHALE flex, aTLAMN ftp://prep.ai.mit.edu/
pub/gnu/flex-2.5.4.tar.gz KB,

MRIRFZE flex AMEEEHRAARY, BABREXRFEFNSHEEN. WRAHE
EERE, RUMKEX—F., MRHIFE, 4RFEXRFNSEESNRE/FAR
flex,

BERKE, BAMUTHS:

cd

gunzip -c flex-2.5.4.tar.gz | tar xvf -

cd flex-2.5.4

configure --prefix=/usr

make

make check

# You must be root when typing the next line.
make install

cd

rm -rf flex-2.5.4

B E Rt /usr/man/mani/flex.1. /usr/bin/flex. /usr/lib/libfl.a. /usr/
include/FlexLexer.h, F&ANIEM flex B95E3E /usr/bin/flex++,

MEMREBEAEMERS, BRMDRIEIEE, XTF alpha # beta RIEHT, HIEERS
REGSTWL, FESR/LAMT X, BT HACKERS B4 & H—aRIFITFIE ZIME
BEEEH., EXAHGLSRERMBIREAHEITEHME/ EH.
EltBhdX—F 2 RERNER., X8, FE#EMA v6.0 89 pg_dumpall IR, BRUERFE
TR EIET Postgres BEAFEFE. WA (gunzip —{TS5EE—TEA—TEA) :

cd

gunzip -c postgresgl-vé6.3.tar.gz |
tar xvf - src/bin/pg dump/pg dumpall
chmod a+x src/bin/pg dump/pg dumpall
src/bin/pg dump/pg dumpall > db.out
rm -rf src

MBREIFRBEXNR id (oid) , WEIETT pg_dumpall BH{ER -0 &Ik, ERIERBEREE
BEHIXEM, TUAREXEM,

MR pg_dumpall FSUFETRKEEMRRSETEESRKE, ABATUNZ—T
KinZ /ER "ls -l db.out" EXHHKX/NEREEK,

BER, NRIRZEM Postgreso5 v1.09 ZRIBIRAFL, BAMRDRENEEE. K
Postgres95 v1.09. WKE#IEE, ARBREWN. MIENZFIEXH /usr/src/pgsql/
migration/*,
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10.

11.

RARRREEEESNREEERENR. DEN, XM postmaster, HwIEH /usr/
local/pgsql/data/pg_hba.conf BIRIREREIREERIE, AFIE postmaster EH/E
.,

MRRBEAEFMEZRS, WL postmaster, A

ps —ax | grep postmaster

XLFHETHENHES, ATERRXT, Hg "22?" HHAMHE "postmaster” B9
2id, (ARE(FEHEHRE "grep postmaster" 89 id, ) A kill 222 Edch "22?" 2 FiR A
i,

NRRBEARNERE, WIEHERBHF. NR#EETEEK,
ROTEEBEMNHMRIXLER R, MBXEMY, BIEIBBIEEREE  /usr/local/pgsql/
data BR#d, EVEREXE /usr/local/pgsgl/data/pg_hba.conf,

BMALATES: sucd /usr/src mv pgsql pgsql_6_0 cd /usr/local mv pgsgl pgsql_
6_0 exit

MRIRAER /usr/local/pgsgl/data EAHIEER (MEKIELTE PGDATA 2E#HIR
ERTHNE) , BAREEZURENSRENZER.

AR E ERMZ KA R, RONLRPLIRERATUARE;
BEBIMEIRPERT—H. BA

su
cd /usr/src

mkdir pgsqgl

chown postgres:postgres pgsqgl
cd /usr/local

mkdir pgsqgl

chown postgres:postgres pgsqgl
exit

R EF R RTRIES . WA

cd /usr/src/pgsql
gunzip -c ~/postgresql-v6.3.tar.gz | tar xvf -

AIRNRFEERRS.
ERX—FROUANEIRIEEEXLMRNERABRENZERE (M TEN --prefix &
) . WA

cd /usr/src/pgsqgl/src
./configure

configure 2S5 o] BAER X AHILIRIER—D, REMESAIRIETFSENIER
X, RABROEESHAE., URHNEREE,
MMAESENEREEHIZEE., (NMRFRXEE T, BRBFEHE
scrappy@hub.org, #BEFRRE './config.guess' B9 H A RAEMR S iZ 24 4, )

EEERMGE, REFERETXTROEAREENEBE, £ LEH configure ®< /5
EAN LS T ARG X 4218, TEESETT LA configure S BIRE:

--prefix=BASEDIR J} Postgres WBHZEEF—IFEH
HBSF. Bi\R /usr/local/pgsql,

--enable-hba FEREFTENBINE (FIN)
--disable-hba ZRAETENMIAE
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12.

13.

14.

-—enable-locale JBH USE_LOCALE
--disable-locale =/ USE_LOCALE (Ef3A)
-—enable-cassert JBH ASSERT_CHECKING
--disable-cassert #tg ASSERT_CHECKING (Bf;\)

--with-template=TEMPLATE
fERRR X TEMPLATE — IR MHREEBR
src/template o, FHMEER DB,
(fn§ configure AR EIEEMERH,
EREREE—, )

—--with-pgport=PORT fE postmaster HFZWEITIENIEZEH
wH. BAROR 5432,

ZENMF, TERHKE SparcSolaris 2.5 2%t LfERH configure A, £REBRA/
opt/postgres,

./configure --prefix=/opt/postgres \
--with-template=sparc solaris-gcc --with-pgport=5432 \
--enable-hba --disable-locale

AR, AEXM shell b, RSIEX=THEER—TL.
mFERF. WA

cd /usr/src/pgsql/src
gmake all >& make.log &
tail -f make.log

BEHEERN—TE "All of PostgreSQL is successfully made. Ready to install.",
XiY (HEER, ERER) WA control-C BH tail, (WMELEEBREM, {RoJLie
B34 make.log PHESFERES. )

MERIENEE  gmake (GNU  make) , BBATEARIRBEMNERIAILE XA
make,

HER, IRUJBESTE make.log PRMIFZESHE . RIFLVEERI R, XEHRTILL
UGt 28

MBRIF[/EMIFLALLILAT flex FLHFIR, WIRFIRFERE flex, REERAXE
=, B "make clean", BEMHIZE,

RERERF, WA
cd /usr/src/pgsql/src

gmake install >& make.install.log &
tail -f make.install.log

=R ERN—ITEE "gmake[1]: Leaving directory */usr/src/pgsql/src/man™, iXBf
(HEEER, BRER) WA control-CiEH tail,

WMBELE, 5K UNIX EREIRNEZE, MREREANZ Linux-ELF, TEZ—,
RIFEE—:

a. (TI&f) LA root B HRIEX M /etc/ld.so.conf, BHZXHEMAN—1T /usr/local/
pgsql/lib AFIEITHS /sbin/ldconfig,

58



TR

15.

16.

17.

18.

19.

b. (@I%H) 7£ bash shell b, #A

export LD LIBRARY PATH=/usr/local/pgsql/lib

c. (TI¥%fY) £ cshshell 4, A

setenv LD LIBRARY PATH /usr/local/pgsql/lib

BEE, LIRSS EARANBRERAZBUREERIRK, BERFEESEIRNE, Hlm
Ultrix4.x ¥03E ELF Linux B98RLE,

MBEIREZEBEEEWEIE A "pg_id: can't load library 'libpg.so™, BB4 LEBIS B
BEXEN., BizE, BlECIESURE.

AR EARMET, NAFEA Postgres ERMKS postgres, {EAE{FEMH Postgres BIKS R
WREREMES . (TEBREEX bash shell, XtEA: shell iEHEMNIEEE, )

ETFEILTMAREER shell 89 ~/.bash_profile:

PATH=$PATH: /usr/local/pgsgl/bin
MANPATH=$MANPATH: /usr/local/pgsgl/man
PGLIB=/usr/local/pgsgl/lib
PGDATA=/usr/local/pgsgl/data

export PATH MANPATH PGLIB PGDATA

AHERTLRZAE, HRIELEXNTRELZE, KEENBIEZEBA:

source ~/.bash profile

BIEEIREE. RE root BB TEXEE! BBER—1MEANZERE. WA
initdb

REBIPDHIEERKNNR, &wiESXE /usr/local/pgsqgl/data/pg_hba.conf E=AK.

RPAEEZXXED, (MRRNEEEARERINMIE, BINE PGDATA #HiIRENIEM

Lk, BAZXENMNELSHENKE., ) TREMEZXEEREARIE,

MEREZM V6.0 ALK, TTLMEIREIEEDH pg_hba.conf XS HIZBIFFEUIEEN L@,

A MLER,

RETRUERBE RN, R, BADPARBENE 2 MAER!

X4 /usr/src/pgsql/src/test/regress/README iz THIARER BN B9IF MR,
XEB LG —MEE A AR :

/S A/E5) postmaster SFFIHE, WA

cd
nohup postmaster > regress.log 2>&1 &

PAREY Postgres BRAFIKS (BERWKS postgres) i&1T postmaster, REM root
Mk S1z4T postmaster,
ETEERNE. WA

cd

cd /usr/src/pgsqgl/src/test/regress
gmake clean

gmake all runtest

MEXZMRE—RETUR, FFEEHA "gmake clean”,
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20.

21.

22.

23.

RAZERSEL (BANtBBAXY  ./regress.out) BHE—ZRFESG, i7BEERLNIXE
. BLUWHEK, BFER, EEWL" KK TTEREEN, SFERMENK, A diff bt
KRBR ./results 1 ./expected FHIS 4, MR float8 KM T, WMAXMXHENTS:

cd /usr/src/pgsgl/src/test/regress
diff -w expected/float8.out results

"EMHNER TR R A THEIREEEHEE AR, BHEERARE.
REAMMRNFEEEHERENXEFRRMEME, XE"LKW"HAER Postgres Biad,

XFF i686/Linux-ELF &, ZAMRXLXK, EAER v6.3 BTN XNSEFES.,

%FF SPARC/Linux-ELF &, {EHH Postgres v6.2 B 970525 beta iREFTFUMK"%k
": float8 1 geometry EiZ m#MA/IMEEEZRM "KK", select views FFEXKER
EiEL, EERBRTFHNIZERESR,

£i0? MRIRHIFI TEY, AEERXEERHIME,

REH X EER LB LSFIMIRRT Postgres MFHIRIR, AIiEicE, XBUJEERES
RIEFRFBER Postgres JRA, B TRE v6.2.1 HNFSHEIREE, MBEABIRAN
Postgres E&ME A INMIER T —EBY(E,

BTWRZE, BWA
destroydb regression

cd /usr/src/pgsqgl/src/test/regress
gmake clean

BE R 7 FriR{ELE postmaster, AGFENXIREAETIRE, MRREBIELRRED
2 TZXEXRNXE, BBA—MEER MRS postgres T HEBEMER.

JEE) postmaster SFP#HE, WA

cd
nohup postmaster > server.log 2>&l &

PAREY Postgres BRAFIKS ((EHE WS postgres) &4 postmaster, REM root
Mk 51z4T postmaster,

MEREZEIXEM, WERELRRE T EN B FEN,
FEEHERSXBHMHENN BB postmaster, THEHE—&£XFNEHEIX—REE
W, H8NAPRE. TILIREAN, postmaster EMFAEBAF postgres MAE root
1517, XFETEAARAELTEABF (su) 2 postgres BER, XEGSEEET]
T PATH F] PGDATA FIEX SRR BMIEMIREMNEL, REIWNT, BRIMNEIEM
EAEAN], a) £ NetBSD 4B rc.local, ZL7E SPARC Solaris 2.5.1 L4giEs0
rc2.d, FESSTHEIX—1T: su postgres -c "/usr/local/pgsqgl/bin/postmaster -S -
D /usr/local/pgsql/data" b) #£ FreeBSD 2.2-RELEASE th#g%4g /usr/local/etc/rc.d/
pgsql.sh FEAETENT, HX BT chmod 755 #1 chown root:bin, #!/bin/sh |
-x /usr/local/pgsqgl/bin/postmaster ] && { su -l pgsql -c 'exec /usr/local/pgsql/
bin/postmaster -D/usr/local/pgsql/data -S -o -F > /usr/local/pgsql/errlog’ &
echo -n ' pgsql' } fROTLMR EEBBHEMERTT. RERELKRER, shell BEBER
B, SHEMTHTITENRNS, exec £ postmaster HEZ THET—E shell,
IWRHER init, FR: SASHEMEFAR, XMIFELIWIH, c) &£ RedHat v4.
0 Linux 4344 /etc/inittab, FHEEETHIX—T: pg:2345:respawn:/bin/su -
postgres -c "/usr/local/pgsql/bin/postmaster -D/usr/local/pgsql/data >> /usr/
local/pgsql/server.log 2>&1" /dev/null (XM FHIVEE R IZABISTE postmaster 3¢
ENSEE, BMANERSEEMEIER, ) d) Postgres &1ThREY contrib/linux X
BE—NRE init.d A, E©5EEN RedHat REEERIHEITIH.

MBRERE XM, WESELRETENHTER 4P 0T,
THNSENYEHHRT: a) 517 SQL ©< vacuum, XESEREEIEE, b)
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24.

25.

26.

27.

28.

29.

EMIRNEFE., (RIFNZERBREILURNER, ) RFELSHEREEMAFERER
%, BRERT, BRESHIZE— shell HARRK, B cron 8&K5EREIET, o1l
& crontab IFEMTEAANIT. (MNBRXHEMT , BHICIRET shell HIAREFHREGL
BEA—1. BINEEEEBCHNERESL XM, )

MRRBEARREBRE, WRARVIBEEE. BA

cd
psgl -e templatel < db.out

ANRAREY pre-v6.2 HIRFEER T path = polygon JLAEIEXE, MBARFTEARESR
XERBFT, ALk, WA (£ psql W)

update YourTable set PathCol = UpgradePath (PathCol);
update YourTable set PolyCol UpgradePoly (PolyCol) ;

vacuum,

UpgradePath() #®&E— path BERESHEE N, A<EHRETIZEENT,
UpgradePoly() Z/ERIE— polygon 2&BHWELRBIRIEE, 1Bt T RevertPoly() &
BE—RZENFAER,

MRREZMAF, LM TE#EARAABET—It Postgres,
BEARBTHRA. 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

{REJBEAEITEN Y, THRURIRNESL LE Ghostscript H B RIEFEHT ENHLITENE B4
7%, alias gshp='gs -sDEVICE=laserjet -r300 -dNOPAUSE' export GS_LIB=/usr/
share/ghostscript:/usr/share/ghostscript/fonts # Print out the man pages. man
-a -t /usr/local/pgsgl/man/*/* > manpage.ps gshp -sOUTPUTFILE=manpage.hp
manpage.ps rm manpage.ps lpr -l -s -r manpage.hp # Print out the Postgres95
User Manual, version 1.0, # Sept. 5, 1996. cd /usr/src/pgsql/doc gshp -s
OUTPUTFILE=userguide.hp userguide.ps lpr -l -s -r userguide.hp MR REF L&,
{RTJREIRAE$TED Postgres Implemention Guide (SLI¥ERI) 1.0 Bk (1995 &F 10 B 1
H) . XE—WWW X#, AT http://www.postgresql.org/docs/impguide,

Postgres BEIPAFHEiL Postgres B XFFNES LEETE. RUEINBERSFR
IMREMRNRR EBEHIL Postgres HER., i5AB4E pgsql-ports@postgresgl.
org HiFENILATAZS: - Postgres BIARA (v6.2.1. 6.1.1, beta 970703 &) , - 1R
BHRIERSA (B0 RedHat v4.0 Linux v2.0.26) , - {REYTEME (SPARC. i486 %) ,
- MBS TEMEE. REHZETTERIIWX? WREE, RETHBLERACE (BRNE
BT . RIEEKNRSE) . BEWXEKTE, mENHIFSEERESEN,
XERFERS.

NERTENR. NANRMNLEE. REHDEREERSRNEPIRER.
BAER, REER!

18.3. %% Postgres

7£ Postgres REZM. HIEEZRSLOEIF. postmaster SHPHEHEAEET. BN E T2

E/

R=18EF Postgres imft4., XBEE5. BA Postgres WREFRE psql:

o)

% psgl templatel
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(psql BAFTH—MFENESEE, BURNE—FENE templatel #UEE, ERRHFHE
. BMNERINCAZATRIRS — M EURERBTITREE. )

psql BYIm A2 :

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=>

B #IERE foo:

templatel=> create database foo;
CREATEDB

(FHE L SOL ASHIIR, EFEHNASH "\g" ZAl psql ASRTEARE, MASSE
NREFEARUEN, )

IMAEEREI AR

templatel=> \c foo
connecting to new database: foo

("R AE SQL, FRUARARS. B \? tJUEIMERILGS. )
BolE—1%:

foo=> create table bar (i int4, c¢ char(1l6));
CREATE

REEEME:

foo=> \d bar

Table = bar
e e
———t—————— +
\ Field \ Type

| Length|
e e
———t—————— +

i int4

\ 4 ]
| c | (bp)char

\ 16 |
e e
———t—————— +

KILEHE, RBARRT .,

18.4. T—%¥

BiEE? Bug? RIR? BEFEIERSR /usr/src/pgsql/doc EIS M, ZB R H FAQ o] e
BEH,
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WME  Postgres EREIMEN EHIBFEM, BBAESIHE  /usr/src/pgsgl/doc/bug.
template T HYERE, HEIZHERPEREREMLE,

EiMmBBEE  pgsql-questions@postgresqgl.org, X FEHEPHIIENESEE, I
http://www.postgresql.org & #p4IZE,

18.5. #&4E 1R BH

NFRELERE, XEHBITRELEN,

18.5.1. Ultrix4.x

RBELElbdl-1.1 8, EAUUtrix4.x ZBHSMEEE. BoM s2k-ftp.CS.Berkeley.EDU:
pub/personal/andrew/libdl-1.1.tar.Z 3REX

18.5.2. Linux
18.5.2.1. Linux ELF

Thomas G. Lockhart

ElINE S ENEE—SIE1T linux-2.0.30/libc-5.3.12/RedHat-4.2 HR4AIESE 686,
linux-elf BETI LI FE#tZE, FESMHET N Linux FAQ,

18.5.2.2. Linux a.out
SFIE ELF B9 Linux, ®ZR3REX dld EHZERIFRK L, ©R Postgres BiEBHEMSHE

EMEBES, dld ETTUM sunsite linux RITARIEEN, HBIZFRE dld-3.2.5, Jalon Q.
Zimmerman?

18.5.3. BSD/0S

3F BSD/0S 2.0 1 2.01, {REZEIREX GNU dld &,

18.5.4. NeXT

v1.09 9 NeXT ##&mH Tom R. Hageman® 12t, ©EE—/ SysV IPC @B EMRBTF L=
BEASSBINAMSL M, Tom ISIFHEXHNFS, TUBERMKISE, thiEERIEMN
ARIRE Postgres B9 NEXTSTEP Zi##&1TiR, BXZ Info@RnA.nl SKEVE R,

HAVRBXTF NeXT RN RENRHIRSE (533v6.2.7) . A, BMERHARR, EFE
PEth NiZ BETAE

%snea ker@powergrid.electriciti.com
mailto:tom@basil.icce.rug.nl
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£ 19 5 BTHTIE

19.1. Postgres X{+#% F

pegl il
i I
—hin—  postmaser |I
: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 i!
—hackend :: Developme nt
SYC nte xface s |I
inc hude |:
| test 1
il

19.1B R T ABA A X R 3B Postgres RITHREVAE., AEREN, FHAERIE Postgres
RREREBER /usr/local/pgsql B, Et, TCEMEEFZBER /usr/local/pgsql,
{REBRIIZFE Postgres SRR BREREMRE, FiE Postgres HLEREERR /usr/
local/pgsqgl/bin #, AL, REHBXNMERMEMRE shell wLEED, WMRRER
Berkeley C shell ®J—34K, 20 csh 8 tesh, {RTTLAE

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

MEREE RN login XD, MERER Bourne shell 89—ANZK, it sh. ksh
bash, BBA{RTILAIE

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

MEMREBRE .profile X, MNIER, EIMBRIZFIRELZIC Postgres B bin BRM
B TIRHNEED, I, EAXEPENSMERT"ERE— P shell TE"H"KE—IHET
2", IR REERLER I —RXTEMEREENAS, EREZAMRNHEERERIRE
shell 89 UNIX F#2,

MR REBRRRBERIANTATHIRE, ROJgERE—ETHEZM, FIu,
MRBEERSBIRE—QIERENR, RUFEL PGHOST RRTEBRENMIEERS =
/OB F, PGPORTHRIRZEHLIRLMIRE. KER: MRRAESH—TNAREFME
HBRBTEEEE) postmaster, RNHIZEEERNERAEER, BRIFNFEEERIRE.

64



BITRRE

19.1. K18 3ZHF

| Oleg Bartunov 5, :FREMMAEZFNESESE, I Oleg BIME .

EAEZHERRN—RAIMIEN, HKiBET postgresql AZFERFZFERN @A, &
SKUENTEREZE, RAEECHAREXE. BAZE C BFA, BEFEA perl (8
i) M glimpse IENERE—LEXIEHENSZRI, /£ Postgres RBHIPIZETILRZ
5, B3 src/backend/utils/adt/varlena.c F1 src/backend/main/main.c {7 IEE /N
B, MEITREENLRA! RRMT LC_CTYPE M LC_COLLATE 8934, BE¥ LC_
MONETARY HBEMARMT., BB TRZANXTFXMITHIER, TRERRELERS
FrRE, M GEERFNZ) EHEFHANT postgresgl K1ThR.

AMNEFER locale HMNATLE, BILDELNER:

- BEERZIHEWESE postgresql, RNFE --enable-locale EIUEST configure 3
BRREX. B5 postmaster BB EMRERIE, RUMFEIZIT postmaster ZHl
EXHEEE $LC_CTYPE #1 $LC_COLLATE, RAGHENAKERBKEER ., BEATEHN
shell BiA& (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 BTE:

/bin/su - postgres -c "/home/postgres/runpostgres”

- BERFHNXEZFRE (120, Linux T libc IXEZFBOSLR, SIETREZSEA)
BN perl U XE, MEXERIR, perl -v £EPBELUTENRNS: 8:17[mira]:~/
WWW/postgres>setenv LC_CTYPE not_exist 8:18[miral:~/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").

« locale MXHBHMUBHEIR! 9JREMN{IE: /usr/lib/locale (Linux. Solaris) . /usr/
share/locale (Linux) . /usr/lib/nls/loc (DUX4.0) & man locale $IE#EI{L
B, £ Linux T /usr/lib/locale Ml /usr/share/locale ZEAM T — 1 FS5E
%, DMBIRT— libc AL FRE D locale,

19.1.1. IFE B H4A?

RAT B EERFBEZFNZFRER ~* # order by #1575, EREAFEEZEE,
MBRAEER locale, RFEVHEN USE_LOCALE =,

19.1.2. FEEBHA?

f£F locale B—THENRL--EE! L, RBEMREEFZNZER locale,

1http://www.sai.msu.su/~megera/postgres/
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&£ 20 & |35l postmaster

FRIE postmaster WEEEET, BUSREFAERBAT., FRAEREER, £
1  postmaster ZgI, B—YEEBREHICE, XERABERFERZE S "Administering
Postgres"tEB Hitie, A1, WR Postgres EERLBLEHPREN, TENESRS
SHMEIRBEN postmaster FrELER:

% postmaster

postmaster B/RSITHNH—YEEHENFEEENNER ., WRREEEEXRE
postmaster BIEIXEE, TTLAA -d EEHEHEHHEERE HEXE:

% postmaster -d >& pm.log &
MRRAFEFRXLHR, oJLBEA
% postmaster -S

X postmaster gi2"S"ilent (5#3) 0. EREE—MHIFHRERSE and /F ("&") .
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createuser {E4FEBIRAFREISISIE  Postgres, destroyuser FBERA P FHFR E44I51E)
Postgres, &, XEHSAZINSE Postgres #HXMAF; BIITNAFPEREERERAZESE
HNEMSR S MALRE R,
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22.1. FiEQNE

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 '4322'?

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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I Postgres EZREHMFIEIT, HATTLISIZ—EEIRERMLR., XERNEAEREIRE
ERNERGL.

24.1. SIEBEUEE

RIZIRBEIZ—D RN mydb B9EHEE, ROJLAMER TENGLTM:

Q

% createdb mydb

Postgres RIFMRELTEHREIBETHENEIERE, HERSBEHMAIRNICIZEEERN
HIEEEER, HEEENE—NFHLARFE, AEARKERFN 16 MF&. HESME
FPEERALEEEER . MR Postgres ELNREIBEIEE, AMAMRERERMTER
FREIZEUIRENNIR, MRREXMPER, BEARNEREERR,

24.2. i o) ¥43 PE

—BMEIFEEEE, ROLUBIUTARIBEE:

. 1517 Postgres LimEiEF (monitor 3 psql) , ERFRRERMEA . REMHNIT
SQL &%,

- (£ LIBPQ FREEEHRE C1EF., XATRM C 1ERX SQL 5, HIELERMRSHERIR
EARNER, X—EOESE 2 HThEH—FiHhe,

ReFREs psql, KX ARFMRPHIF 7, TTLUBIBMALUTESA mydb HUEERE
=

o)

% psgl mydb

FRREF TEHRDHER:
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=>

XMEREPRIFEMEFEELKIFR, ROTIE SQL TWHAIHLIHMMEFREINT
EXS, psqliE2FMAARMBIIFER "\" FFLEEXEE, 4, RoJLUEBSMATIRNERE
£ #h Postgres SQL sp < BB R FE B

mydb=> \h

—BEIEXDPHATEE, RoUEIERATIABE T EXINAREEL Postgres RS
25

mydb=> \g

XERRSS[LIEZEN, MRRBSSKIEENA, backslash-g FMARMLER., psgl &
BRIt EUNSLKIENES, ENXE (180 myFile) PIEREEAMASRERMEA, @&
A

mydb=> \i1i fileName
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HFBH psql FHiR[E UNIX, A

mydb=> \qg

%E psal BREFEMEDHGS shell, (XFEZHNS, EENRFLTHTHA
backslash-h, ) ZE (&, HIEFHURTH) TLE SQL ZWPEMER, Bk
B - %R, ETHZEENTROFENSHRAE, SMERURTRIREA "/ .
i =

24.3. BREIERE

MRIRBEUERE mydb NEIEEEERR, fROILMERTER UNIX LHERE:!

% destroydb mydb

EXPMESYIBMBIIR S ZEIREXBKNEAE UNIX X4, METERE, BINERBR
BZEA#1T.
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ALEGFRS. BARER?

[ 4

&S
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% 26 = [O)3MNi

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) .

26.1. EFMK IR

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

26.2. BEHE

=
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.

26.3. [A)F:Mi D52

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

26.4. B35

"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,

26.4.1. tL X HALE / SCRR % H

LERATF /results BRTPIXHE, XELRTILIA 'diff' 5 ./expected BERSHERHET
b, XEXHTHEASTE—H, TH/LRIEERXLESR,

26.4.2. SHIREHREZER

REEFUL S SWEWENIERAE, HIRESOEERE Postgres {Ut3, tholRERBTE
FEENRAHRE. EE—MBERT, BHREE¥EME, ENRBBENESR.
REHBREFSSBOAVLERA"KK", EollEIRERAREGRME.

26.4.3.0ID £5

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,

26.4.4. HEAFIB A ER

AETrSRFNFEE L, RALIE PostgreSQLIN A B EETAES MAERILMATFMHEE A
Xt FRAXTUEFETEFMENB—T, MRFAENRFEEXIREAN PST8PDT,
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BAXZSH BN TSRS RBRNAE X, HETxiEEE TN,
BEZZNFAEZERIREAME AN NHEEFE L, FEFEHALEEHENKENERSKE
1970 FERIHY PDT B g ERIMH/NOIER, BEAIR RN PST,

26.4.5. 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,

26.4.6. S ER

&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;

26.4.7. B EZR

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,

26.4.8. "expected” {4t

./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,
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NEE migration/ REEE R,

ATRBEHARBSEFNED, FEELATERNMENENARHLUR nigration/ BR
PR HER .

27.1. 3 & 6.3

FE

27.2. 37~ 6.2.1

v6.2.1 3T v6.2 NERIBEEMSZ BN AITIR,. RELEIREE,

27.3. g7 6.2

IR B & B F Bruce MAITERENGER.

27.4. fg 7K 6.1

st B EETF Bruce BIRITEENER.

E3E 2L 4 PostgreSQL v6.1 KITHRIE T MR K EEK,

=FhITEIEEE (datetime. timespan I circle) 2&N1% PostgreSQL BI/RA X R,
R, E. BENSUENHEEELEESHELRERF—H, miscout PHSBLFEHER
EENFRBE IR EM T HEURIAESR Y,

PostgreSQL v6.1 SIAT — NI LML, SEREEEEL, STHESSNRESEMG N
ZNEN GERASTLUEEREINF) | XESEE8ETNERNEEFSIAENITA,
EFEANEEREXAERHFER, BMTMIALSILERASUX,
REE—EOFUEEHN A T FHEIERE (FlnsfeExE)

WRIXEXEBAMIX EXMA set gego to 'off' fl reset gego FEER,

HARPR (EFERABRNERES)
HRBRUFERBRIAMNLERZ ERENHMRERET T, HAH . /expected/*.out
X REEFZXMEHER, MEREHFALER!
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float8 EFMXAZ DR LEFE LXK, XZHT pow() M exp() EMPEF AR L/ T
m AT RS SRR FrEL

random XAy “BEN” LRANSE random MK ‘LM, EAEITNEZ AR B
diff EEE, A, EEREMWIEH (Linux/gec/ie86) £, “random” NFEHARESFTERL
ZF]E,

27.5. A4,

XL EREBERAUT B TE RN

Q

% time make runtest

Linux 2.0.27 FHITBIESRBETZEMFERY 5% HKE), IABESESRRAHEHAR
HEMFTEL

27.5.1. fR7S 6.3

| 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

27.5.2. JRA 6.1

BE R4
06:12 Pentium Pro 180, 32MB, 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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28.

29.

30.

31.

32.

33.
34.
35.
36.
37.
38.

39.

40.

4a1.

B B oo ——————— e e e e e e e e e e e e a————————eeeeeeeeeaaaaaan—————————eeeeeeeeraaaaaan—_ 81
28,7, BRALFITIAR  ooovveeeeeeeeeeeeeeeeeeeeeeeee e e eee e e e e eeeeeeeeeeeeeseaaeeeeeeeeanaeeeeeaennnnes 81
R R ] oo e e ———— e e e e e e e e e————eeaaa———_ 82
29.7. POStgres R ZREEMIMIA oottt 82
B SO B oot e e e e e e e e e e e e e e r—aaaan 85
30.7. O B EIGAE  oeeeeeeeeeeeee et e e e e e e e e e e e e e e e e e eneeens 85
30.2. POStQres ZHIZRGE ... a e e e e 85
30.3. X T POStOres BHER  oeeevveeeeeee et 85
FIE SOL: BRIEL  eooeeeeeeeeeeeee e e et e e e e et e e e e e e e e e e e e e e e e e e e e e r—aaann 88
31.7. BHIET (SOL) BB oo e e e e e e e e e e e eeeeee e 88
371.1.7. BEZRETY BT SOL BREL  woeeeeeeeeeeee e e e e e e eeeeeeeeeeen 88
31.1.2. EEZET FHY SOL BREL  woeeeeeeeeeeee e e e e e eeeeeeeeeeen 88

BT 2 R B E E TR ooeeeeeee ettt e e e e e ——————aaeeeeaaaaaaa—- 90
31.2.7. BEARER FRIRIBIBEIREL  coeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e eaeereeeens 90
31.2.2. EEEB FHIRIBIBEREL  woeeeeeeeeeee e e e e e e eereeee s 92
371,230 FEEEEEII  coiiiieeeeeeeeeeeeee e —————— 92

B SO BB e e e e e e e e r———aaan 94
32, BB N BIZE B e e e eaan 94
32.1.7. AP ENEBI AT EAIREL oo e e e e e e 94
32,02 R B et —————— e e e e e e e a e e e n—— 95

R SO BRI T oottt e e e et e eeaeaaa 96
B SO BB et e e ———— e e e e e e e aaar—————_n 97
POSEOres MMIZRGE  .ooeeeeeeiee et e e e et e e e et a e e e e e anaeee s 99
B BT oeeee e e e e e e e e e e e e e e ———aeeaee——aeaaaan 100
TS I 1 Lo [T o= 105
B T AT B BIBRIZIL  ooeeeeee e e e e e e e e e e e e e ——aaean 106
38.T. ULTRIX  eeeeeeeee e et e et ee e e e et e et e e e e e e eeee e e eeeeeneeeeeaneeeeaenneeeaenenaas 107
38.2. DEC OSF/ T et e e e e e e et e e e e e e e et eeeeeeeeeenene s 107
38.3. SUNOS 4.X. Solaris 2.X Fl HP-UX oottt e e 107
B B oottt e e e ———e e e e e ——eeeeeee———eeeaae—reeeaaar——eeeaaar——eeeaaans 109
B30T R R BB BB ooeeeeeeeee et e e e e e e e e s 109
30,2, Gl R R IR BB AUATE  ceeieeeeeeeee e e e e e e e e e e e eaaan 110
39,3, H B BT T ME oo 111
B304 TRTI e —————— e e e e e e e e e e e ——————aaaaaaas 111
PR B R I ] oo e e e e e e e e e e e ———aeaae—as 115
A0.T. BEOIBRET  oeeeeeeeeeeeee e e e e e e e e e e et e e e e e e e e e e eereeeeeeeaeeeeea 115
0.2 FEDIIF IR oeeeeeeeeee e e e e e e e et e e e e e 123
0.3, P R B T oo e ———— e e a——— 135
0.4, B BB BB O T oo e e e e e e e e e e eaaan 136
B0.5. TRIT e e e ———————— e e ———— 136
IS ' L PPN 139
A0 BB S HIIAIE oo e 139
412, EBTHBEETEFEDRIEL  cveeeee et e et e e e e e e e e e enaa s 139
A1.3. BHUITEREL  ooeeieieeeeeeeeeeeeeeeee ettt e e e e e e e e e e e e ra e e e e e e 141
A, B IR oot et e e e e e e e e e e ————————rtaaaaaereraaaan 143
A5, BB I B oot e e artaaaaeeeeraaaaa 144
41.6. 5 COPY S MERAIEREL  oooieeeeeee e e e e 144
41.7. 1ibpg BRERBRIEL  coooeeeeee e 145
471.8. FIFIAIEBREL  weeeeeeeeeee e e e e e et e e e e e 145
B0 BB e e e e e e e e e e e e e e e eaas 145
AT 00. TR IR eeeeeeee e e e e e e e 145
1707, TRIIEEIE T oot e e e et e e e e e e 145
A71.70.2. TRIIEEIE 2 oot 148
A71.70.3. TRIIEEIE 3 oeeeeeeee e e e et a e 149
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£ 28 E 5|8

AXHEE PostgreSQL' HIRESERANERERFMN, HRARMSEMMKBAZRHK
F&H., PostgreSQL EF  Postgres release 4.2°, B Michael Stonebraker #iB%S
89 Postgres B BRBEHSRIARITLISE (DARPA) | EEHRHAZE (ARO) . ERE
FEER (NSF) AR ESL AEIMVEE,

AEMNE—SAMERE Postgres HTI¥ BRI, HERBFOEESHFMAFPEX RIS
B BER. BEURBHIESMEEES REKY E Postgres, 7£X Postgres N R4 {4
—MRAEENHRZE, BINITICAASERN SPIHED, AFMREFAEAREZSHMESNER
BOMNZEFE,

HAMREIZEZE UNIX f1 C RiE.

28.1. R AR

PostgreSQL MEARFFA (C) 1996-8, 13 PostgreSQL RIRFFLARAE, ik Berkeley Y alil
HERPE.

Postgres95 IRIXFFE (C) 1994-5, ANMMAKEESSE. FUEHRFETAANETTEDN
R, EF. EXAMPERARGREEMNNIR, £HER. TEBEINY,
AR ERRNER. RBRURIUTREHIERERIARSD,

AEEABRT, MNAZHBAGET—LEERRRGEREXEMSBNER. 8.
Bk, A SERERE (BFMBRK) &ERE,
BIMEMM KZ ER S I REA ELLERIRE,

MM ARZBRHENMEARIE, BFERRTXEHMENRERRERMEHNRRRIE,
LERMR BV RAIR R R, MM KRZFREXSRMLEP . . Fif. HRIEN.

UNIX £ X/Open, Ltd. 89845, Sun4, SPARC, SunOS #1 Solaris & Sun Microsystems,
Inc. B9@ %R, DEC, DECstation, Alpha AXP %0 ULTRIX 2 Digital Equipment Corp. 9
B#tR. PA-RISC F1 HP-UX & Hewlett-Packard Co. B9@%R, OSF/1 2 Open Software
Foundation BJ&#x,

! http://postgresql.org/
thtp://sZk-ftp.CS.Berkeley.EDU:8000/postgres/postgres.html
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http://postgresql.org/
http://s2k-ftp.CS.Berkeley.EDU:8000/postgres/postgres.html

£ 29E KRG
29.1. Postgres A & &AL

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 FEPARKPENMURBENGIRNABRZE. ZEEEMELAFPBERRES
postmaster (B 29.1(a)) , FEBRH—MHNEHRKRSRHRE (B 29.1(b))
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29.1. WIS &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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HILEm R EETRRSSE (B 29.1(c) . MIBEEE, BiEHENGHRRSSEZENE
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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FE 305 ¥ RSQL: #t¥%

EEENSHH, BMNEHCMTEISHMTIIRERY B Postgres 89 SQL EHRIES:

. B
]
. BT
S

30.1. O f RIS

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,

30.2. Postgres £ B %

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,

30.3. 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. )

% 30.1. Postgres ZZEHR

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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& SQL: HEX

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

30.1. 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, 30 R TRAEERPNEE
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,

86
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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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£ 315 ¥ RSQL: K#E

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,

31.1. EifiEF (SQL) K#EL
31.1.1. ARS8 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 \
- +

31.1.2. E8 8 A SQL REN

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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R SQL: BR#E

=== 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\'::charl6 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 EEEE P EAUGSHNESTH I LFTEE —EHEX NRE, XGRS LUIEEM
(B0 insert, update #1 delete) , tHhoJAR select &), EREFE—FHSUVAZE—
select, BIREIRHUREIEBFIEEHRNE,

CREATE FUNCTION clean EMP () RETURNS int4
AS 'DELETE FROM EMP WHERE EMP.salary <= 0;
SELECT 1 AS ignore this'

LANGUAGE 'sqgl';

SELECT clean EMP();

+-—+
[x |
+-—+
11 |
+-—+

31.2. RIZESHE
31.2.1. EARSER FHRIEIESHE

FENER, Postgres IMEAREBMA—N "WEFER" , RENENXBENNAFEEXREE
MENX T Postgres BEXN EFTIRIEN AR, tBHRiIR, Postgres AfAREHME FEMEIIKER
iR, MERMRNBAFBENXRERBA . LEMEHEUE.
BEAREBAUBUT=MAIERXZ—:

- fRlE, EX
- fZ31A8, B
- 551/, &K

REXENRKERER 1.2 H 4 FU (MERNHEISHFEMONIEESXE)
Postgres ARBRIBEESEEBLHEE, RNI/IVOMEXER, EEARGERREEL
SEEHMERNAN (LIFRHH) . 411, long XBERKN, RNEAREENSELE 4 FHM
AR—ENBLR 8FT, Mint XEEASH UNIXHERLR 4 F5 (BEXSH ALK
ERZ) . UNIXHLES L int4 XBREH—NESELH IR :

/* 4-byte integer, passed by value */
typedef int int4;

B—FHE, RN ERERETIRESIBAREERE, i, TER2— Postgres
char16 A HY/RAFISCH

/* 1l6-byte structure, passed by reference */
typedef struct {

char datal[l6];
} charle;

# Postgres ER#EPEAMEHIXELB I REEEBIERENNIES. &5, AEEKEED
WARLMESI A RRE, MEEKERBUFALU—NMETF 4 FHNKEFTEFR, MizEid
EEENAMERTVTERZKEFRZENRED,

REFRREZHNESKE (NEEERKEFRAZSHNAN) . HAVTTLIXHEEN text KE:

typedef struct {
int4 length;
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char datal[l];
} text;

BR, XEFRN data FRABUSHNFAB T RENFRE - CPREBPHXFNEN, 2
ERRERE, RIMNDINOAEERMENAEHNEURKEFTR, flW, MRENEE
text ZEMhEME 40 9, TTRMERWTREAR:

#include "postgres.h"
#include "utils/palloc.h"

char buffer[40]; /* our source data */

text *destination = (text *) palloc (VARHDRSZ + 40);
destination->length = VARHDRSZ + 40;
memmove (destination->data, buffer, 40);

AN EEHT T EALBNEFA TSN, BINNTTMURTI—EELHEHRG, &%
funcs.c RAWT:

#include <string.h>
#include "postgres.h"™ /* for charl6, etc. */
#include "utils/palloc.h™ /* for palloc */
int
add_one (int arg)
{
return(arg + 1);
}
charlec *
concatl6 (charl6é *argl, charlé6 *arg2)
{
charl6 *new cl6 = (charl6 *) palloc(sizeof (charl6));
memset ((void *) new cl6, 0, sizeof(charl6)):;
(void) strncpy(new cl6, argl, 16);
return (charl6é *) (strncat(new cl6, arg2, 16));
}
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) -VARHDRSZ) ; /* how many bytes
*/

return (new_t);

}
£ OSF/1 E&MEBA:

CREATE FUNCTION add one (int4) RETURNS int4
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AS '"PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

CREATE FUNCTION concatl6(charl6, charl6) RETURNS charl6
AS '"PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

CREATE FUNCTION copytext (text) RETURNS text
AS '"PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

EHEMARSGE L, BANURLALGEIU sIERE (RREREZEE)

31.2.2. EA B FHREBES K

SRR CEMPENEEME. EEXENLHTREIZFR, i, BTED
ARRNESKEUEAFSEA—REKRXEMRAREHFR, BELt, Postgres 1RfHtT—
M CIHEEEXBFRINIENEO, 2 Postgres (IEB—HLHIE, BNLHBEA—
N TUPLE B RBHEMENRIRE. RIKENBREE— P REKLEEES

* SELECT name, c_overpaid(EMP, 1500) AS overpaid
FROM EMP
WHERE name = 'Bill' or name = 'Sam';

ELrENEAD, FAITTUE c_overpaid EXA:

#include "postgres.h"™ /* for charl6, etc. */

#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 BIRZERE, REIYEILATHELE. EB=12H:
fRLGREE) TUPLE ERSH . FIEBRMENER, UR—MERZEMHERTATHIREISE,
GetAttributeByName S IEMMhIIFEEE, FEURo]LUIEERREE R AIIERNZER . 4
W, MBIRE— char16 XEEBEM name, GetAttributeByName BB N:

char *str;

str = (char *) GetAttributeByName (t, "name", &isnull)

THEMZEMLE Postgres Z13& c_overpaid K] :

* CREATE FUNCTION c overpaid(EMP, int4) RETURNS bool
AS 'PGROOT/tutorial/obj/funcs.so' LANGUAGE 'c';

BRBINEE CREAMSHMLATELIMNELE, EXETEITER, AFRAFITIE,

31.2.3. 55N

MAERAEO RS REES KX —BRAENES.
BER: AFRHNRX—BARSERBENEFR. ARIXA Postgres BE C REZAT, IR
A3 C (BiEFEHHM malloc RFEERNER) ERIFNIER, SRMIFITLUER C LUINME
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SRS NRMFETE Postgres, EXEEREME (BMEETRNEME) , RARMES (4
FORTRAN #] Pascal) AR EES CHEN "AANE" . BHMEH, EtiESHERZE
RIESHMEEENTIAARER, B, BMBREMRNFERZESHRHZR (RSN, HECH
HHOEARNLGT:

+ Postgres BJRZ#L (include) XN S EXRETE PGROOT/include (LA 2) ., R
HERE ccmdiThES

-ISPGROOT/include

o BEROEANTERSRRBAIHOAXE (FE—THNEBRRELKE
include HEIXXH) , BBEBERT, RUEFTERM—PHSH

-I$SPGROOT/src/backend
-ISPGROOT/src/backend/include
-ISPGROOT/src/backend/port/<PORTNAME>
-ISPGROOT/src/backend/ob]

(H <PORTNAME> 2BHEREFR, HII0 alpha = sparc) .

- NEEAEE, {E Postgres B%IFZ palloc 1 pfree, MAEMHEMA) C EFFZE malloc
free, palloc PEREAFSES I ESERN BTN, NMFLERFLRR.

« S2FERH memset 3 bzero BEMENFHES., B/ILNMIRE (NMEFHHRAE. BEE
BNHFEL) SUHEENEPRIGMNRE, BERTDBLK T ERENRERE,
ERAERPNOEEEE TEINIRENNFERED (HMEKPHNTHE) .

. Postgres BI RS NERE B ERTE postgres.h SRR, HWEEHBESZXHENMFER.,

- FRIFMEIROERCBEEEEHNSERE Postgres SR FBERHRIINE. X T
RO ERFERRHTRE, SAMR A NIFMEREA.
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WRTFTA, PostgresthBMEXR: HARR (AREEBESEN) MASEE (L) .
AFHEIZRERSFEOZBINRAITLATE complex.sglflcomplex.chB, AERRHR
BIfE funcs.sqld,

32.1. AP EX LR
32.1.1. P EN B R ERIBREL

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,

32.1.2. K3

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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Postgres HIRESRIZRBINSERRIKERTN, MR, RETTUZRSILE—/ L
B E LIRS REN . BLERSHRBEHEFRSNSEELFPISEE (B) create
aggregate EETH sfuncl) , MBE—ERBEREBSHRERS (sfunc2) , MREANE

X—1PRER Sfunc1 HRE, H"XE’]EJ'E—AX'I&/\;HﬁJE’]E’Wﬁl‘l‘%iﬁ@%ﬁlﬂ’]—r<:.o

"Sum" FMEXEREHN—MIF, "Sum" MAFF&:., AEEYFIEMNENEENETAM
. i*zﬂﬂ%ﬁﬁﬁﬂ%f £ Postgres EPE’] int4pl RHMITXMNE,

CREATE AGGREGATE Complex_sum (
sfuncl = complex add,
basetype = complex,
stypel = complex,
initcondl = '(0,0)"

)7

SELECT complex sum(a) FROM test complex;

fomm - +
|complex sum |
fomm - +
| (34,53.9) \
fomm - +
MREMNR sfunc2, EENR—TXNENTLANBRELXNETRLTENRS,

"Count” %ﬁ%%é?%‘mﬂ’\]%?o "Count" \NEFR, NENZFIREBTLEM—, BB
SLHIRE. XEHMNEAREN intdinc GIRAEMNFTHXINIE, ZARICHBAMN—,

CREATE AGGREGATE my count (sfunc2 = int4inc, -- add one
basetype = int4, stype2 =

int4,
initcond2 = '0"')

SELECT my count(*) as emp count from EMP;

Fomm - +
|emp count

Fomm - +
|5 \
Fomm - +

"Average" (FH1E)

ETEREEHEETEAMNRSN FEHEETIHINRENREE F.
VHEBTRELIE, BRENREAERIETEMBRLUETIHE., BIVMEAITEAEH  intdpl
# intdinc 172, LAK Postgres BIEEBRIESIRE intddiv RiTERF R,

CREATE AGGREGATE my average (sfuncl = int4pl, -- sum
basetype = int4,
stypel = int4,
sfunc?2 = int4inc, -- count
stype2 = int4,
finalfunc = inté4div, --
division
initcondl = '0"',
initcond2 = '0")

SELECT my average (salary) as emp average FROM EMP;
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FEXHMNRAEMI LRER, BEELMEANSERIFSHY L. Flt,
BIASEXEXEMRBE  Postgres MMNURFZPLFREEMNZESRX, MEEINRIFE
[ston90b|RIBME T —EESPIKR Postgres MURFENEILEM, REBESXEHMN,
AFHHITIC E7ERM Postgres MU ARFLHEER, HABRFPIBEBERNSEEZRRAE, &
HES" INRASEREL, FEEMUANEE,
REIREXENEEAXRAETWMMAENT, BIFEERK, JETFEMESIE.
MEFMRASFSHE, X—MNRSHEEHTE[ong90]A K [ston90b]FHITIE,
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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 30.1, B¥H2ERTRIMNLDAELNER, LMESIF Postgres WHIERS|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

#* 36.1. &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

% 36.2. B-tree FH§

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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% 36.3. 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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g 37 = 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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F 38 F #iRaIARH IR LK

ERUBEFIM—IBFPFEXNREZE, RNIEEREHTRT. 4,
Postgress =2 SLHRAIRE B BAR A (Flan— . oXXEH—NHEZE) . WEIFTR,
Postgres&TEZ{TIHRBEHMNMREL, A TiLRORDBAEBH LR,

IRETREMN AR A—FMF RN A RS B ATHRIFA linkedit, AP EERRERIEAF EXHEE
KFHHEITDHIPostgresfREERZHI, BEEHEHTRIFM linkediting, FE, X—i3EMN
4.2 IRFREEKZE,

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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R

38.1. ULTRIX

£ ULTRIX THEMSEHNBERXEIEESRS . ULTRIX ZEHE sharedlibrary #1461, E Lt
NS EBFBOSEEMART., 5—F@E, RIIAESRES (8)

SE— Ao BENDHSEHE, L EEREENREZE, £ ULTRIX T, BE—HRFIEED
BRI EBAEIR -G 0 £/, CGERIBREF 0" MARES "0" ., ) fiun,

# simple ULTRIX example

Q

% cc -G 0 -c foo.c

AFE—NEZA foo.o BIBWNME, BETTLMEEISERHEPostgres, REEFMEIMY
KO PEERE,

38.2. 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!

38.3. 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 +tu -c foo.c
% 1d -b -o foo.sl foo.o

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
or
gcc -fPIC -c foo.c
ld -G -Bdynamic -o foo.so foo0.o0

o\

o\

HERZEN, ROUUBELAE Id T EIEE—EFUIMIEZE (BERRRE, HlIN C &
MEZEE) .
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% 39 & il k=%

BAYFMAL  Postgres BEMEFiREO, w0 Perl, Tcl, Python #1 C,
ERRO—MEIEANERIES (PL) , RINEFEEREE—TEEN PL, 7ELtHEAE, T3
C REIEAMERS[NERR. R, FPIRAARZIFEE (STATEMENT) &ftkEH., B
BIT] AR BEFORE & AFTER $§ EE— N o2HEY INSERT, DELETE 5 UPDATE H{E A& B8
.

39.1. il & 2E 672

—BASRBHRE, MAREER (HNTHRAR) MeVBh2REE TriggerData
*CurrentTriggerData (TF33#R) , HiEBMARSRECRAIBIZEH.

WASERIRMA SRR, RETEECRMARS, SERANERSHHIRDE opaque HIK
%5[0

BIBAR A RBRAEEWT:

CREATE TRIGGER <trigger name> <BEFORE|AFTER> <INSERT|DELETE |
UPDATE>
ON <relation name> FOR EACH <ROW|STATEMENT>
EXECUTE PROCEDURE <procedure name> (<function args>);

R & SR BRI KRB EM R ZARAREER, ERAE DROP TRIGGER ®<LH—12
%5(0

T—MIRERBZRESHZAERZERBEA.

BLHT— I TRREZREGEMLESH Lk, TR OR RRIEES M.
XRBREZBHIERTH IR,

FOR EACH IBAIREMAREHNENMNZRMNTHAL, EREEFEBEQUTMRZH (H2/F)
xR,

WEAZHIEAN C K.

S#E CurrentTriggerData ZMRLRE, FRHEFESHNEN, BN TILFRAEMUDN
FEfRA R EET R AR — 1 R,

Ao, REEITUATRARBNXR (XEREWRN "EBRMAREE" ) .

EARBER LRMMFENAF, TUE—MBARY, ERZRTIFRBEANSE,
EHAAPSEAREP—IMFR, LR EESEAS—MFR, XEHOILIE INSERT E4 L
mEfAE, FIMBHMBERNESRPIERNCE. WRAKE UPDATE EHLE, BRI
EA— "RIEER" REER.

fit & 25 R mE A E 891788 IR Bl HeapTuple, ¥FF# INSERT. DELETE # UPDATE #2F
ZEMAERNMAERS, ZRE{ESKEZE, {EERYF BEFORE fitk=zs: - iIRE NULL, PABKIIRY
HHITTANRIE (XHEZTARASBEIEN/EHFH/MER) ; - BE—MEES— N ANEH
(¥ INSERT #1 UPDATE) , ZtHBHIEAN (MR UPDATE, NEAEEFHTHBIFAIR
K) , PBMRERTTA,

7£&, CREATE TRIGGER BB AHITEAMNBKL, X—REEXRSKE, FI, MRAF—X
ZLHNRA—SHEN TS ML, MANIRFEEARTFNE, X—RERBoIESKE,

RAAZREIAIT SQLEW (£ SPI) |, BMAREEHTRESHRMAMAR. XM
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) ......

39.2. 5l RS EERNRRE

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,

39.3. iR E Ay o] I

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 |

39.4. =<5

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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% 40 & RSB wIES

Vadim Mikheev

RSSERMIEZEO (SPI) B—XILAPEBERPEXH C REPIET SQL EAN=K, £T
HATARAR Postgres RAO—RIEENIRIES (PL) , SPI REERSHRFMIRMMAR
BE—T35, K, SPIBHEBEEM PLE "E£1”

SEfr L, SPI RER—ARMEXIREITES. M. MAS[RMRNTRDENARMECORL, SPI &
B—8BrRFEEIE.

MERIRME, BNMREE SPHROKE, MAIREER SPIRAFPEX C R,

SPI ZREEHEN (LE) HTHEH, M SPI EEBFERRITERZTRNEE, HIiTE
EETREMRNESENESAN, KOst RAEMITE.

AR, MRERTREIENESPESESHPI, hﬂh*Aﬂ@ﬂ1m&Eoﬁﬁ,
FIETHHSRENR, REF[EFHFEPHENT RS,
BR—RERRNRAP AR ELE,

HuR &I 2 35117 BEGIN, END #1 ABORT (E=&1241iB49) ARSI EME. X—HRE %kt
SR,

MINEY, SPI RHFUREIFRLER (FFBIBRREERE, ZEWTXAEREEELE
SPI_result 4) , HEEEY, ¥RERAED NULL,

40.1. O REY
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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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BRSSARHmEE DO

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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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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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,
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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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SP1_execp

AN

Wi

1 p%

SPI_execp — #14T7H SPI saveplan HE&FTIREHITX]

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,

40.2. #EOSZHFREL

THNMENAARLEE]HEEENIEER, AR ERNERER,
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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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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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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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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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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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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,
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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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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

131



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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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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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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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

40.3. 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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40.4. £1#= 5 89 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.

40.5. ;=41

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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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

137



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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& 41 = 1ibpq

libpg 2 Postgres BINAREEN, libpg B2—AHEHRE, EFHERES ST
Postgres JRimBREEMEX TR FHIBUIXEET ML R, RIRAFSEHR C EOE, AHX
BES=/NEERER, BRNGKESER libpg NEF, THERPIEE libpg NARE
i

../src/test/regress
../src/test/examples
../src/bin/psql

£/ 1ibpq NEIHEFBAE IR 1ibpg-fe.h, FEBHRS 1ibpg FEHEK,

41.1. EH 59kt

THNKREZETATRERANKEE, NWEREHIRESBRLHNBERES:
- PGHOST iR ERUANMRSZRA,

- PGOPTIONS & & Postgres 58I INi@fTBIEIR,

« PGPORT £ &5 Postgres [Fix@EFrALEARO,

-+ PGTTY REBERKRBFHRSHRIEILE R4 tty,

- PGDATABASE & BEEIAHI Postgres HURES.

« PGREALM i®& 5 Postgres —i2{EHH Kerberos realm (HE5SAM realm REN) .
WEIKET PGREALM, Postgres MAREIAXTZ realm YIRS S/HITINIE, HEHR
TRAY ticket SXHFLABE S 5 AR M ticket SXIHZR, NTEBHT Kerberos INERN A S{ER IR

REE.

41.2. BB EEIZ R EL

TENGEATMN CEFRILSFIHIEE,
+ PQsetdbLogin S5FIHEIL— N ERE.

PGconn *PQsetdbLogin (const char *pghost,
const char *pgport,
const char *pgoptions,
const char *pgtty,
const char *dbName,
const char *login,
const char *pwd);

MEEATSHA NULL, NEBHNNHFRETE, NRRETEHRIZE, WERAEREBHN
ZXAE, PQsetdblLogin 22REIEMEI PGeconn 5%, EESIEEREET R AT, MY
WA PQstatus (WTX) MWINEZRCEIEHEINL, 1ibpg BERMERH PGconn B
%, BEATENIFDREIKE PGconn BRE, #REESIA PGconn £HHNZFE,
NEelTERoTREREE .,

« POsetdb SiFIHEN— N HIEE.,

PGconn *PQsetdb (char *pghost,
char *pgport,
char *pgoptions,
char *pgtty,
char *dbName) ;

139



libpg

XE2—1NE, URIBHERN login #1 pwd 2#6ER PQsetdbLogin().
PQconndefaults IR[EEZEE

PQconninfoOption *PQconndefaults (void)

struct PQconninfoOption

{

char *keyword; /* The keyword of the option */

char *environ; /* Fallback environment variable name */
char *compiled; /* Fallback compiled in default value */
char *val; /* Options 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
"*" Password field - hide value
"D" Debug options - don't
create a field by default */

int dispsize; /* Field size in characters for dialog */
}i
R EE LRt Eo]AREERE UREEESEE,

POdb IRENEZEIREES,

char *PQdb (PGconn *conn)

PQhost IR[ENEZEHENZ.,

char *PQhost (PGconn *conn)

PQoptions IREEEP{ERE pgoptions,

char *PQoptions (PGconn *conn)

POport IR[EEHEE pgport,

char *PQport (PGconn *conn)

POt ty IREIEEE potty,

char *PQtty (PGconn *conn)

POstatus IRENEEHIRZ, RATUE CONNECTION_OK 5 CONNECTION_BAD,

ConnStatusType *PQstatus (PGconn *conn)

PQerrorMessage BR[O 5iEZEHEXBNEIRER

char *PQerrorMessage (PGconn* conn);

POfinish (M EFIHMERE, FINEK PGconn SMERMIAE., BT PQfinish &

&, AMB{ERZ PGconn $8%t,

void PQfinish (PGconn *conn)

PQreset EESERNEERO. WREKXAZEREN IPC BERFER, ARERS5E—

Iy BT M AT

void PQreset (PGconn *conn)
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POtrace FIFRIFSRIHZBMEEHENERRE, XEHESHWEER debug_port X4

325
ko

void PQtrace (PGconn *conn,
FILE* debug port);

PQuntrace XMABIHRS EikZ B P& H SRR,

void PQuntrace (PGconn *conn) ;

41.3. ERHITERE

PQexec [g Postgres 18X —N&if], EWMINNIRE PGresult 5, BENRE NULL, &0
FIiR[ET NULL, SJLAF PQerrorMessage 3REUZEIRESER,

PGresult *PQexec (PGconn *conn,
char *query) ;

PGresult MR T FRIREINEALER. 1ibpg BFRANTEE4S PGresult AR,
BEATEHRANHDRELEETNER, BEEESIH PGresult £HHNFER, AAEAN]
KR OTREN R,

PQresultStatus IREIFBMERIRZE, PQresultStatus TJLURE THEZ—:

PGRES EMPTY QUERY,

PGRES COMMAND OK, /* the query was a command */

PGRES TUPLES OK, /* the query successfully returned tuples */
PGRES COPY OUT,

PGRES_COPY IN,

PGRES BAD RESPONSE, /* an unexpected response was received */
PGRES NONFATAL ERROR,

PGRES FATAL ERROR

WRZE RIS PGRES_TUPLES_OK, FTJLMER THHISIEEREERENITA.,
POntuples IREIFWERPHITE (L6) %,

int PQOntuples (PGresult *res);

POnfields IREIZEWERTWNZFER (BH) .

int PQOnfields (PGresult *res);

PQfname RASHEFRHESHIXEKNFR (BH) B8, ZRESM) 0 FiA,

char *PQfname (PGresult *res,
int field index);

PQfnumber IREASHEFREBBXKNFR (BE) HS.

int PQfnumber (PGresult *res,
char* field name);

POftype REISHEFRRESEXKNFREE, RONBHEZLXENANBRHE, FR
wmSM O FEA.

Oid PQftype (PGresult *res,
int field num);

POfsize IROAISHEFRESHEXEKNFRNAN, UFHHT, WRERENANAG -1, N
ZFREERFR. FRESM 0 Fia.
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int2 PQfsize (PGresult *res,
int field index);

PQgetvalue IREIFE (BM) B, WASHEWMS, PQgetvalue REINZEM
BERUSZRERN  ASCl  FRHEERTR. WREAZE  BINARY  HRHER, A
PQgetvalue REIMHMEZL R UG RRSHZATIEARRN D EFHRT. WNBAEFRA
SRR EMIERN C 28, PQgetvalue REIMEISEETF PGresult Lt EaES
B, MBBEAE PGresult EMAENEFRERGHREFERZE, ROAEXHECES
B HthF A E,

char* PQgetvalue (PGresult *res,
int tup num,
int field num);

POgetisnull WIX—PNFERESEHN NULL £H.

int PQgetisnull (PGresult *res,
int tup num,
int field num);

MRFRES NULL, LERHGRE 1; E2EAENERE O,

PQgetlength REIFER (Bl) NKE, UFEHit, IRFERE struct varlena, XEiR
EHEERS varlena IX/NFER, B 4 F3,

int PQgetlength (PGresult *res,
int tup num,
int field num);

PQcmdStatus RESKRE—REBGIEXRKNGORE.
char *PQcmdStatus (PGresult *res);
PQcmdTuples REZHRE—FSHIMPITL,

const char *PQcmdTuples (PGresult *res);

MBHRE—FHSE INSERT, UPDATE 3 DELETE, WRHURE—MEESZEIMTHNT
FE, WRRE—EHSREMSS, BRRZZEFSH,

PQoidStatus MIRRE—FEBE INSERT %<, RE—PMESEMEATEANR id HNZEF
. BNREIRZERFE,

char* PQoidStatus (PGresult *res);
PQprint TENHATEM AR (1iEN) BEEIEENRER.

void PQprint (FILE* fout, /* output stream */
PGresult* res,
PQprintOpt* po);

struct PQprintOpt
{

pgbool header; /* print output field headings and row
count */

pagbool align; /* £i1ll 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 */
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char *fieldSep; /* field separator */

char *tableOpt; /* insert to HTML <table ...> */

char *caption; /* HTML <caption> */

char **fieldName; /* null terminated array of replacement field
names */

}i
LR S EBRAIMEZ AT PQprintTuples().

« PQprintTuples ITENHATERITTALKR (T[iER) BHBEIEENH LR, ZF psql
monitor B%IEEREER PQprintTuples,

void PQprintTuples (PGresult* res,
FILE* fout, /* output stream */
int printAttName,/* print attribute names or
not*/
int terseOutput, /* delimiter bars or not?*/
int width); /* width of column, variable
width if 0*/

« PQdisplayTuples FTENHEFENTANUR (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= 2B PQprintTuples(), ME X4 PQprint() B,

- PQclear BIRS PGresult XEXHZME. BTEWNEREABERANTNZERK, FXHE
108 S 2w im N A R E R .

void PQclear (PQresult *res);

41.4. PRI

- Postgres RM—PMREBRFZORCERAERLFH, REEARARTHN—NRE,
TJREMABENZERE, KSHAFPATELRME,

PGresult* PQfn (PGconn* conn,
int fnid,
int *result buf,
int *result len,
int result is int,
PQArgBlock *args,
int nargs);

fnid SHEERTHRBNITSATAR, result_buf 2EZHREENETX, BRSHHA
ENERBHNZEREFEHREE, £RKEBIRLEE result_len FriERMNEMD, NERLE
RE2EHE, W result_is_int Ni&A 1; ENIMIEA 0, args 1 nargs IEEBELA K
S

typedef struct {
int len;
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int isint;
union {
int *ptr;
int integer;
}ous
} PQArgBlock;

PQfn BRREIEME PGresult*, EALRAMNAE resultStatus, FABHELEREEY, A
A& = PQclear B PGresult,

41.5. RFiEH

Postgres i&1d LISTEN #1 NOTIFY s &R LB, FinMA LISTEN M ERNEMFE
XEHNB, BB —NEHERITHIZEXRZHN NOTIFY <8, FEKIFZXEANEIRESSE
RLEN, BHEASQEREESEMAMMER. B,
BESZEGENTOIMEESETZX R LR, SYMERNERIKE RSB,

libpg MA#HMSBIEXH. EERIFKINEEHARRSHN., BHNEEMETEERETM
¥, BEt, NALTIRREN (BRETER) 4 8KREIEwREM, ERLE, libpg NAL
ARHR, BERREFLENENGERE. TENTZE, silnmtILUAA PQNotifies E&/F
i S A o] BB EE.

« PQNotifies MEWARNEAREENEMNIIZRPIREEN, NREHRIEFLIENIE
MZE NULL, PQNotifies 89T 0 MR, —FKiBAK PQnotifies REIFEIMAA EL
B, #sNEBHFIRPER.

PGnotify* PQNotifies (PGconn *conn);

BNRHRRRER T REBHOER,

41.6. 5 COPY t5 2 HXHI R EL

Postgres dfy copy Sr LTI LAEIRMN 1ibpg TN EREMF@MESAN, AL, TERE
HIBRO LM EENRE, MBAAEZASFAX—8EN,

+ PQgetline IB—ITHEIRRZB[EXRNUBTHERENZFFEAK/NA length IEDX
FRE, 5 fgets(3) —#, WHRBRZIE length-1 PERFEHIZE string b; {B5 gets(
3) #Hl, ESIRLEENBRITHEIRATER, PQgetline £ EOF &iKR[E EOF, E{TEIER
RE 0, EMXERELRBITFERIZEZIRE 1, FE, NAXAKERN—TEEHE
DNEF " AR, XERRBHRSH[ELAIET copy BLWER, FHitt, MR TAEKRE
B length-1 NERHT, MOAIEF(FAMILE PQgetline FIRENME, ../src/bin/
psql/psql.c PRABESIERLIE copy HXHBIE,

int PQgetline (PGconn *conn,
char *string,
int length)

- PQputline BEARFZH/AE—TMUZTFHEENFHE, NALABRARKEEDFR "
", UEHRREERIETHE.

void PQputline (PGconn *conn,
char *string);

+ PQendcopy SEiwEX. WRHEFEIRTHK copy. ENZHER PQputline [@/ginAIx
BRE—INEFBEZE, A PGgetline NEHWEIRE—MNERFRZERE. BAKEH
LeiRE, ENEIHTIEESEIR out of sync" (kXRF) . NILREIREG, BinFEST
BT —&EBHT., RIWHREER 0, FUIESE,

int PQendcopy (PGconn *conn) ;
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PQexec (conn, "create table foo (a int4, b charle, 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) ;

41.7. 1ibpq IR IR R E]

- POtrace {ERIR/FimEE NIRRT AR,

void PQtrace (PGconn *conn
FILE *debug port)

+ PQuntrace %M PQtrace BEINIRER,

void PQuntrace (PGconn *conn)

41.8. P IAEBREX

MRAFPEEMEHIBAEEE (HII3KEL  Kerberos ticket) , Bli//FiHIAIEYERH

PQexec {1, THEMHE—FHFH., TENFRZETH libpg BREARBEAEIRESN

TH.

. fe_getauthname RE—MEEBSZTHNES, HPESRPETINERMANER, &
ZUZRIN N A A B EXT getenv(3) B getpwuid(3) B9IAA, RALTINENAFRER
28085 USER MEZENEHHAFE /etc/passwd PHEBERE.

char *fe getauthname (char* errorMessage)

+ fe setauthsvc #8XE libpg NMERIAIERS name MARERFFHIKANE. HEEER
B iTHX,
void fe setauthsvc(char *name,
char* errorMessage)

INEER BT IEIRE B & 2IR[EE errorMessage 284,

41.9. §rPG

EWEPXK 8192 715, BEZKENERBRERREN.

41.10. =GIEF
41.10.1. RHIFERF 1

/*
* testlibpg.c
* Test the C version of LIBPQ, the Postgres frontend
library.

*

*

*/
#include <stdio.h>
#include "libpg-fe.h"

145



libpg

void
exit nicely (PGconn* conn)
{

PQfinish (conn) ;

exit (1)

main ()
{
char *pghost, *pgport, *pgoptions, *pgtty;
char* dbName;
int nFields;
int 1,37

/* 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.O,
dbName) ;
fprintf (stderr,"%s", PQerrorMessage (conn)) ;
exit nicely(conn);

}

/* debug = fopen ("/tmp/trace.out","w"); */
/* PQtrace (conn, debug); */

/* start a transaction block */

res = PQexec (conn, "BEGIN") ;

if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "BEGIN command failedO);
PQclear (res) ;
exit nicely(conn);
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}

/* 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*/
res = PQexec (conn, "DECLARE myportal CURSOR FOR select *
from pg database™);
if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "DECLARE CURSOR command failedO) ;
PQclear (res) ;
exit nicely(conn);
}

PQclear (res) ;

res = PQexec (conn,"FETCH ALL in myportal");
if (PQresultStatus(res) != PGRES TUPLES OK) {
fprintf (stderr, "FETCH ALL command didn't return tuples
properly0);
PQclear (res) ;
exit nicely(conn);

}

/* first, print out the attribute names */
nFields = POnfields (res);
for (i=0; 1 < nFields; i++) {
printf ("%$-15s",PQfname (res,i));
}
printf ("0);

/* 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 ("0);

PQclear (res) ;

/* close the portal */
res = PQexec (conn, "CLOSE myportal");
PQclear (res) ;

/* end the transaction */
res = PQexec (conn, "END");
PQclear (res);

/* close the connection to the database and cleanup */
PQfinish (conn) ;

/* fclose (debug); */
}
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41.10.2. =RHBIERF 2

/*
* testlibpg2.c

* Test of the asynchronous notification interface
*

populate a database with the following:
CREATE TABLE TBL1 (i int4);
CREATE TABLE TBLZ2 (i int4);

CREATE RULE rl AS ON INSERT TO TBL1 DO [INSERT INTO TBL2
values (new.i); NOTIFY TBL2];

* Then start up this program
* After the program has begun, do

INSERT INTO TBL1l values (10);

*

*

*/
#include <stdio.h>
#include "libpg-fe.h"

void exit nicely (PGconn* conn)
{

PQfinish (conn) ;

exit (1) ;

main ()
{
char *pghost, *pgport, *pgoptions, *pgtty;
char* dbName;
int nFields;
int i,73;
PGconn* conn;
PGresult* res;

PGnotify* notify;

/* 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 */

148



libpg

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.O,
dbName) ;
fprintf (stderr,"%s", PQerrorMessage (conn)) ;
exit nicely(conn);

}

res = PQexec(conn, "LISTEN TBL2");
if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "LISTEN command failedO);
PQclear (res) ;
exit nicely(conn);
}
/* should PQclear PGresult whenever it is no longer
needed to avoid
memory leaks */
PQclear (res) ;

while (1) {
/* async notification only come back as a result of
a query*/
/* we can send empty queries */
res = PQexec(conn, " ");
/* printf ("res->status = %s0, pgresStatus[PQresult
Status (res)]); */
/* check for asynchronous returns */
notify = PQOnotifies (conn);
if (notify) {
fprintf (stderr,
"ASYNC NOTIFY of '%s' from backend pid '%d'
receivedO,
notify->relname, notify->be pid);
free(notify);
break;
}

PQclear (res) ;

/* close the connection to the database and cleanup */
PQfinish (conn) ;

}

41.10.3. =HIERF 3

/%
* testlibpg3.c
* Test the C version of LIBPQ, the Postgres frontend

library.
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* 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

i = (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)

*
*/
#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, *pgtty;
char* dbName;
int nFields;
int 1,37
int i fnum, d fnum, p_ fnum;

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 */
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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.O,
dbName) ;

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 failedO);
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*/
res = PQexec (conn, "DECLARE mycursor BINARY CURSOR FOR
select * from testl");
if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "DECLARE CURSOR command failedO) ;
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
properly0);
PQclear (res) ;
exit nicely(conn);

}

i fnum PQfnumber (res, "i") ;
d fnum = PQfnumber (res,"d");
PQfnumber (res, "p") ;

p_fnum

for (i=0;1i<3;i++) {
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oe

printf ("type[%d] = %d, size[%d] = %dO,
PQftype (res, i),

PQfsize(res,i));

j—l
j—l
}
for (i=0; i < POntuples(res);
int *ival;
float *dval;
int plen;
POLYGON* pval;
/*/
ival =
dval
plen =

i++) |

(int*) PQgetvalue (res, i, i fnum);
(float*)PQgetvalue (res, i, d fnum);
PQgetlength(res,i,p fnum);

/* plen doesn't include the length field so need to

increment by VARHDSZ*/

pval = (POLYGONY)
pval->size = plen;
memmove ( (char*) &épval->npts,

malloc (plen + VARHDRSZ) ;

PQgetvalue (res, i,p fnum),

plen);
printf ("tuple %d: gotO, 1);
printf (" 1 = (%d bytes) %d,0,
PQgetlength(res,i,i fnum), *ival);
printf (" d = (%d bytes) %£f,0,
PQgetlength(res,i,d fnum), *dval);
printf ("™ p = (%d bytes) %d points boundbox = (hi=%f/
f, lo = %£,%£)0,

PQgetlength(res,i,d fnum),

pval->npts,
pval->boundbox.xh,
pval->boundbox.vh,
pval->boundbox.x1,
pval->boundbox.yl) ;

PQclear (res) ;
/* close the portal */

res = PQexec (conn,
PQclear (res) ;

/* end the transaction */
"END") ;

res = PQexec (conn,
PQclear (res) ;

"CLOSE mycursor");

/* close the connection to the database and cleanup */

PQfinish (conn) ;
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2 43 & 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.

43.1. [AsEFid

&=#], 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—%%. )

43.2. Inversion X3 R

Inversion KX REVSEIIE RS RIFD A" R"FHHERIFEELIEENTAD, —1 B-tree &3]
FRIEFEBEAL 718012 5 BY REBRIEE R B IEHRAIR S,

43.3. K& REO

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.

43.3.1. SIB— 1AM KR

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) ;

43.3.2. EA—T AR

ZL—D UNIX XHEANNKNR, BA

0id lo_import (PGconn *conn, text *filename)

filename SIS EBZS AN KT REIHAHI UNIX BEERE,
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43.3.3. BH—1T AR

BIE—PANRESHE UNIX X4, BAF

int lo_export (PGconn *conn, 0id lobjId, text *filename)

lobjld Z2HIEEES LA ZRE 0id, filename SHUEESHH UNIX BBEE,

43.3.4. ;T A—"1TEN 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.,

43.3.5. (AN RE AR

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,

43.3.6. E RN R EEN

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,

43.3.7. XKA— PR R R FF

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,

43.4. REC T ML

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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43.5. ) LIBPQ o K3 &

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 .

43.6. R PIiERE

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

}

/%
* create the large object
*/
lobjId = lo _creat(conn, INV_READ|INV_WRITE) ;
if (lobjId == 0) {
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fprintf (stderr, "can't create large object");

}

lobj fd = lo open(conn, lobjId, INV WRITE);
/*
* read in from the Unix file and write to the
inversion file
*/
while ((nbytes = read(fd, buf, BUFSIZE)) > 0) {
tmp = lo write(conn, lobj fd, buf, nbytes);
if (tmp < nbytes) {
fprintf (stderr, "error while reading

(void) close(fd);
(void) lo close(conn, lobj fd);

return lobjId;

void pickout (PGconn *conn, 0Oid lobjId, int start, int len)
{

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",
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,"0);
lo close(conn, lobj fd);

void overwrite (PGconn *conn, 0Oid lobjId, int start, int
len)

int lobj fd;
char* buf;
int nbytes;
int nwritten;
int i;

lobj fd = lo open(conn, lobjId, INV_READ);
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- nwritten);

/*
* exportFile *
"out filename"

*

*/

if (lobj fd < 0) {
fprintf (stderr,"can't open large object %d",

lobjId);

lo lseek(conn,
malloc (len+1l);

buf =

lobj fd, start, SEEK SET);

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 += nbytes;

}

fprintf (stderr, "0);
lo close(conn,

lobj fd);

export large object "lobjOoid" to file

void exportFile (PGconn *conn, 0id lobjId, char *filename)

{

int lobj fd;
char buf[BUFSIZE];

int nbytes,

int fd;

/*

tmp;

* create an inversion "object"

*/

lobj fd = lo open(conn, lobjId, INV_READ);
if (lobj fd < 0) {
fprintf (stderr,"can't open large object %d",

/*

lobjId);

* open the file to be written to

*/

fd = open(filename, O CREAT|O WRONLY, 0666);
if (fd < 0) {

fprintf (stderr, "can't open unix file
filename) ;

/*

/* error */

* read in from the Unix file and write to the
inversion file

*/

while

((nbytes

= lo read(conn, lobj fd, buf, BUFSIZE))
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tmp = write(fd, buf, nbytes);
if (tmp < nbytes) {
fprintf (stderr, "error while writing
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 filenameO,
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 '

$s' failed.O,

database) ;
fprintf (stderr,"%s", PQerrorMessage (conn)) ;
exit nicely(conn);

}

res = PQexec (conn, "begin");
PQclear (res) ;

printf ("importing file
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/*

/*

objectO0) ;

object with

*/

/*

lobjoOid = importFile(conn, in filename); */
lobjOid lo import (conn, in filename);

printf ("as large object %d.0, lobjoid);
printf ("picking out bytes 1000-2000 of the large
pickout (conn, lobjoid, 1000, 1000);

printf ("overwriting bytes 1000-2000 of the large
X's0);
overwrite (conn, lobjOid, 1000, 1000);

printf ("exporting large object to file
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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Linux Tolke
Michael Meskes

BRI © 1996-1997 Linus Tolke
R © 1998 Michael Meskes

A R4 Postgres # CIES# A SQLE, B Linus Tolke' &1 Michael Meskes” /5,

=
=
BYEFIFMERENFT], FXESREAFEHFIER PostgreSQL HEREHHIANAE

HO

44.1. Why Embedded SQL?

548 sQL ZRMHEMmA AL, AR SQLE—E/NNRE, ERRTE CEFNZEZ
BEEDEENLIEB T, 52 RDBMS KEFGEZFHIXPHRARIES.

B ANSI FREHERTXMSRARES NHWQIE, LIRS XS HBRAT
SQL FGIESREM T R, AUEBEETCNZERESUBEEARMERE, HXEETXD
P, BERFERNIMREESAKNE, HEBUJRICAEM RDBMS RHEHEHHRAR
SQL i2F=#1a% Postgres, MM3A B HIREEIFEH,

44.2. {E=

RA C M L5550 SOL AR REERERF. EFRHTE SQLIEAPERANEE, FEIL
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,

44.3. W{afEF egpc

ABENEWEER egpc T,
44.3.1. k1238
AL ISR 0UM ecpg, REFENT Postgres B bin/ BRH,

44.3.2.

ecpg FEMUM 1libecpg.a 3 libecpg.so, M4, ZER libpg FES Postgres RS 88
5, BWARATA -lecpg -1pg SEERNER,

Ay

1mailto:linus@epact.se
mailto:meskes@debian.org
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EhE—E"REN"mE, BENSNTEIEEEH.
ECPGdebug(int, FILE *stream)

MRUE—TSHETHAE, MSTAELES, BAEEHALE strean, XKBH
SQLiIEASIERESHNE

BEEHN— (ECPGdo) fEFf EXEC SQL COMMIT. EXEC SQL ROLLBACK. EXEC
SQL CONNECT Z4MIFFE SQLIEG EHS#AR, SRAMERBFENZERE. BEA
THRIEBMAZENZERSB, LK Postgres FREBIE R, H£EHK SQL IBQPHFEIREHX
EEEH.

ECPGstatus()

ENAEEEEETHUEENIRE TRUE, ENKE] FALSE,

44.3.3. {BiRAb1E

AT EEBRMZEKE Postgres [RFFBAE IR, IRFEEXMHEH include FTHRMARUTEH—
17!

exec sqgl include sqglca;
REEX—NMEMIEN sqglca IRE, MTHR:

struct sqglca {
int sglcode;
struct {
int sglerrml;
char sglerrmc[1000];
} sglerrm;
} sqglca;

MBRE—R SQLIBAKETHIR, sqglca.sqglcode BIEZE, MR sqlca.sglcode INF
0, IREMEEHER, WNHEEEXSSENEAALER., IRXTF 0, WREBEHR,
EeanR P AE S ATiEKRETT,

sqlca.sglerrm.sglerrmc BEE—MERERNFRFEH, ZFFBL “line 23" £E, Ho
FERBEXHTNTS (LR LEMERERNXETNTS,
BEERFEERGICEEBEABMAXEFTNTS. )

OJEER ERIEIRTIR

-1, Unsupported type %s on line %d.

BEARNEIR, XRAMAERLER T ERMNRNAS,
WIFRIZ TR AL IR 23 A0 FE U AR AR AR B

-1, Too many arguments line %d.
FARLIBERHEE T, R T RIEMAINED,

-1, Too few arguments line %d.
TARLIBERHEE T, R T AIEMHBINED,

-1, Error starting transaction line %d.

Postgres signalled to us that we cannot open the connection.
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-1, Postgres error: %s line %d.
i Postgres iz, JHEPEEXE Postgres FiRIEIRER,
1, Data not found line %d.
XE—NMER"SHIR, SFFEEHNRESKRAE, HFFREERETRE.
-1, To many matches line %d.
XERREEIRET £17. RIFTH SELECT TJRERRHE—H,
-1, Not correctly formatted int type: %s line %d.

XEREFTTENHEAE int, M Postgres HIEETHNFREF —FhER | HETLTLMR
BA int, FEER strtol MIX—iik,

-1, Not correctly formatted unsigned type: %s line %d.

XERBEILEMEER unsigned int, T Postgres FUEEFNFERE S —fER,
HEXEBER A unsigned int, FEEA strtoul HX—i#i#E,

-1, Not correctly formatted floating point type: %s line %d.

XERETLENXERE float, i Postgres HEETHFRES —FXR, HELE
RN float, FEEMA strtod X—¥ik,

-1, Too few arguments line %d.

X~ Postgres IREIFIERZS FEAICRNEZE ., BIFIRE INTO :varl, :var2 Jlz
piRETIIMEEEE,

-1, Too many arguments line %d.

XFE7R Postgres IREFNERD FRATNBEEZEL ., BIFIRHP INTO :varl, :var2 5l
FPEFTEXRST,

-1, Empty query line %d.
Postgres JR[E]Y PGRES_EMPTY_QUERY,
-1, Error: %s line %d.

X Z R Postgres iR[E] 7 PGRES_NONFATAL_ERROR. PGRES_FATAL_ERROR  PGRES _
BAD_RESPONSE #izZ—, RB— MARAMHATEERIBIRA,

-1, Postgres error line %d.

Postgres iR[E] T EEAFE NI IBHIAS ., XRTIgE2E A Postgres BIARAS ecpg FE
BIARAR A ITEL,

-1, Error committing line %d.

coMMIT HAE) S, EXEC SQL COMMIT #%#:A Postgres ©H) end #B1E, MiZRE
TiERAT,

-1, Error rolling back line %d.

ROLLBACK Hij@I 8§58, EXEC SQL ROLLBACK ##%#4 Postgres ffy abort #BE, M
ZRELIERIT,

-1, ECPGconnect: could not open database %s.

EIRE R R
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44.4. Limitations
KEASHEESHABRERR, S&EXMISMAENES.
Oracle BYBR{ES O] BEME
AIX 3 F# Oracle 7.0 R{EBHEZRZE FH 0S S, REFMBIRITEUFMEBIES
HAEREEENE, AF2E M NAHRERH— N EFiFHE,
MEXIEESA MM AEMIZTER—MHESD, £ oracle NEERADPXERABET
.

XFEMREMIRIT Postgres BT EREL, MXFEHBEA LIRFHINMEEE,

44.5. \EH{th RDBMS ¥ F5iE

fFH T #EST ROBMS KB HLFRBESRANAXRS......

44.6. T

MO.5hRFFE, ecpg 5 Postgres —i2 k17, FULIRBIFMRIFSR. FEMLXHMNIZE LAY
WIFNRE,

44.7. 5 RFRE

ATHBBEREK ecpg EHOMA, ERASHBAMOTIIE, XENEMRIULAHESLBR
ATBRHUANAS, MMEAER—TNZEURZEREEMEE, A, EHE ecpg BIRER
ZETRIEX—T, MR ERZNATTERRNE, EBEART,

44.7.1. F5%E

EXMRARB TR RS — L FR A :
FLbIE 28
XETENIZE static 89,
M IE B TEXH IR SQL B AMIE AN E
RENEATRNBEHSLFERESFILA Postgres, HRIE{TERA BEENIEEIR.
HERRFFZRSH

ecpg FEMEY PQ #&O (LHEHRZ PQexec ) KIBERZUFHBRAMEN, AX
EERT, HNFEPESEFHE, X2 MTENEH.

EHIRD
AENFERNAFARNERRES, MAREEA -1,
to_date et al.

records

FERBTE declare RPEM AR ESGERBLEM, EIZICRUIUNSIEEPH—IT%
HE,
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XR—MERCEETNEEESH,
HAARME

Oracle BRERFHEENEARE, £ ecpg PEMERRHTREMER, ELLCRFA
BE, TEX Postgres RERHLHI LR ERANER,

ETRHEE

Oracle BIERFLTE, BARNBP—MEE null FED, XAKEK TEHARE, H2
7 —FfhLed VARCHAR? QEPEEG RGNS X (KB E/FRELES null BEX
) . BAHBEXZ Oracle 99 BERZ ANSI FRER—EB7 .

typedefs
RT7ICRMBAXFENEZRERSIN, typedef HEBLIE.
B A 3% 4

BUHEESE— LG EXREXNEME SESEHHA,
MBRE—EIRFEENXERA, (REeFEEENATCNBE—ERAR TIEN
Postgres #URE.

XFPINBETT AR — AR MR, BEEKELTEUXHANER. BMEIX—<,
RE B EE B VISR E A LU B A B RESEI Y IR AN BV IR AR

44.7.2. L1228

AN TREANBL, WTERMRITS EROLEN include 17,

RAETLERRBETE, BEAAXPIEBEEA,
BECRREMEATRELEZ MY, MUE—FRE,

HiBZ ExXEC SQL BAIN, ESNAHBREMENLZTE(]. ExEC SOL BAITILAZRTIZ

Declare sections
AT
exec sl begin declare section;
Fa, B
exec sl end declare section;

ZR, BTRRRFEEFH,
EHARBNSIREHRERRSEREMNEREICE M REIIRD,

FRESEOEE MGG, EZRERNHEAEEN CXE,

7R VARCHAR #1 VARCHAR2 S ABNLTEEHE— 1N HEINEL, BRIXENS
BH :

VARCHAR var[180];

SR A

struct varchar var { int len; char arr[180]; } var;
B384

include EUNFHZ:
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exec sgl include filename;

[ ¢392

#include <filename.h>

EFIED

connect iIEGIMIFEX 2 :

exec sgl connect 'database';

ZIBCRAEHREL

ECPGconnect ("database") ;

FTFEARES

open cursor BAIHFERAZ:

exec sql open cursor;

ERRE, AEFEEED.

commit EGWFEAE

exec sql commit;

i R EE A
ECPGcommit (  LINE );
BRI

rollback EEAIHNF X2

exec sgl rollback;

and is translated on the output to

ECPGrollback( LINE );

HihiEa)
Hith SQLIBEAZEMPL exec sql FFA. P ; £RENEG, PES—IEHEY/E SQLIE
AFRITT e,
LUBFSUES (:) J:F%ET“&ETE**?—?& JH:ETAT?EBUT declare RhEHNTEESE
?*ZEEI%’S*”\E’JXE, HEHE SQL i BHEERRTHALRRHLNTS, 1BiEM@

REZENEHEI ML P, 1%1%!%!%5(1)5@0
FER SQLIER—EBANFNIRE, REESFBISIATSH,

ERRFBRRT SRR

fEE{ENISE

WMRTEZ varchar NAZEHI K/
HEADHITTRNE (B TFEEIME)
AP T RmNmE (FTFEEIME)

HTHAMBREARLR, RERIMSHELIHAEE, BFARTUEENEE.
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44.7.3. —’P%E“EWIJ?

THE— I TENGF, HAFLERNEL:

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;

[t NET

/* These two include files are added by the preprocessor */
#include <ecpgtype.h>

#include <ecpglib.h>

/* exec sql begin declare section */

int index;
int result;
/* exec sgql 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 ) ;

(the indentation in this manual is added for readability and not something that the
preprocessor can do.)

44.7.4. &

FEhREZNRHME ECPGdo R, BEIHETRNSH, FERMNASBEIX varchar K
HOERRNEEHNEFMANNE. SHREESRITE 50 MEA,

248
—NMTs

XRRIEQONTS, RATHERER.
A string

XREREE SOQL &K, 1215*%&5511)\"‘“2{%5( BNABL SR IR B RAMEE WA BRI
£, T”‘“Ef"tlji)uﬂ’lua, FFERER ",

MALE

MXTFRLAEFN—THR, BMAARERIAENSH,
ECPGt_EOIT

— MR, RRTABERALE,
MHEE

MXFaLERN—THR, BTRAZRER[EAISE, Thesevariables arefilled by
the function.
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ECPGt_EORT
— I, RRTBEELE,

BRIFMRAHIRRES®HS, A SOL FOHE—IEZPRT. EIEARAR: 1=
5, HRR/ERZENE—TES, BEFR—THES.

frsohl: MRERFENER,
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& 45 = 1ibpq

libpg 2 Postgres BINAREEN, libpg B2—AHEHRE, EFHERES ST
Postgres JRimBREEMEX TR FHIBUIXEET ML R, RIRAFSEHR C EOE, AHX
BES=/NEERER, BRNGKESER libpg NEF, THERPIEE libpg NARE
i

../src/test/regress
../src/test/examples
../src/bin/psql

£/ 1ibpq NEIHEFBAE IR 1ibpg-fe.h, FEBHRS 1ibpg FEHEK,

45.1. EH 59kt

THNKREZETATRERANKEE, NWEREHIRESBRLHNBERES:
- PGHOST iR ERUANMRSZRA,

- PGOPTIONS & & Postgres 58I INi@fTBIEIR,

« PGPORT £ &5 Postgres [Fix@EFrALEARO,

-+ PGTTY REBERKRBFHRSHRIEILE R4 tty,

- PGDATABASE & BEEIAHI Postgres HURES.

« PGREALM i®& 5 Postgres —i2{EHH Kerberos realm (HE5SAM realm REN) .
WEIKET PGREALM, Postgres MAREIAXTZ realm YIRS S/HITINIE, HEHR
TRAY ticket SXHFLABE S 5 AR M ticket SXIHZR, NTEBHT Kerberos INERN A S{ER IR

REE.

45.2. IR EEIZ R EL

TENGEATMN CEFRILSFIHIEE,
+ PQsetdbLogin S5FIHEIL— N ERE.

PGconn *PQsetdbLogin (const char *pghost,
const char *pgport,
const char *pgoptions,
const char *pgtty,
const char *dbName,
const char *login,
const char *pwd);

MEEATSHA NULL, NEBHNNHFRETE, NRRETEHRIZE, WERAEREBHN
ZXAE, PQsetdblLogin 22REIEMEI PGeconn 5%, EESIEEREET R AT, MY
WA PQstatus (WTX) MWINEZRCEIEHEINL, 1ibpg BERMERH PGconn B
%, BEATENIFDREIKE PGconn BRE, #REESIA PGconn £HHNZFE,
NEelTERoTREREE .,

« POsetdb SiFIHEN— N HIEE.,

PGconn *PQsetdb (char *pghost,
char *pgport,
char *pgoptions,
char *pgtty,
char *dbName) ;
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XE2—1NE, URIBHERN login #1 pwd 2#6ER PQsetdbLogin().
PQconndefaults IR[EEZEE

PQconninfoOption *PQconndefaults (void)

struct PQconninfoOption

{

char *keyword; /* The keyword of the option */

char *environ; /* Fallback environment variable name */
char *compiled; /* Fallback compiled in default value */
char *val; /* Options 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
"*" Password field - hide value
"D" Debug options - don't
create a field by default */

int dispsize; /* Field size in characters for dialog */
}i
R EE LRt Eo]AREERE UREEESEE,

POdb IRENEZEIREES,

char *PQdb (PGconn *conn)

PQhost IR[ENEZEHENZ.,

char *PQhost (PGconn *conn)

PQoptions IREEEP{ERE pgoptions,

char *PQoptions (PGconn *conn)

POport IR[EEHEE pgport,

char *PQport (PGconn *conn)

POt ty IREIEEE potty,

char *PQtty (PGconn *conn)

POstatus IRENEEHIRZ, RATUE CONNECTION_OK 5 CONNECTION_BAD,

ConnStatusType *PQstatus (PGconn *conn)

PQerrorMessage BR[O 5iEZEHEXBNEIRER

char *PQerrorMessage (PGconn* conn);

POfinish (M EFIHMERE, FINEK PGconn SMERMIAE., BT PQfinish &

&, AMB{ERZ PGconn $8%t,

void PQfinish (PGconn *conn)

PQreset EESERNEERO. WREKXAZEREN IPC BERFER, ARERS5E—

Iy BT M AT

void PQreset (PGconn *conn)
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POtrace FIFRIFSRIHZBMEEHENERRE, XEHESHWEER debug_port X4

325
ko

void PQtrace (PGconn *conn,
FILE* debug port);

PQuntrace XMABIHRS EikZ B P& H SRR,

void PQuntrace (PGconn *conn) ;

45.3. ERHITERE

PQexec [g Postgres 18X —N&if], EWMINNIRE PGresult 5, BENRE NULL, &0
FIiR[ET NULL, SJLAF PQerrorMessage 3REUZEIRESER,

PGresult *PQexec (PGconn *conn,
char *query) ;

PGresult MR T FRIREINEALER. 1ibpg BFRANTEE4S PGresult AR,
BEATEHRANHDRELEETNER, BEEESIH PGresult £HHNFER, AAEAN]
KR OTREN R,

PQresultStatus IREIFBMERIRZE, PQresultStatus TJLURE THEZ—:

PGRES EMPTY QUERY,

PGRES COMMAND OK, /* the query was a command */

PGRES TUPLES OK, /* the query successfully returned tuples */
PGRES COPY OUT,

PGRES_COPY IN,

PGRES BAD RESPONSE, /* an unexpected response was received */
PGRES NONFATAL ERROR,

PGRES FATAL ERROR

WRZE RIS PGRES_TUPLES_OK, FTJLMER THHISIEEREERENITA.,
POntuples IREIFWERPHITE (L6) %,

int PQOntuples (PGresult *res);

POnfields IREIZEWERTWNZFER (BH) .

int PQOnfields (PGresult *res);

PQfname RASHEFRHESHIXEKNFR (BH) B8, ZRESM) 0 FiA,

char *PQfname (PGresult *res,
int field index);

PQfnumber IREASHEFREBBXKNFR (BE) HS.

int PQfnumber (PGresult *res,
char* field name);

POftype REISHEFRRESEXKNFREE, RONBHEZLXENANBRHE, FR
wmSM O FEA.

Oid PQftype (PGresult *res,
int field num);

POfsize IROAISHEFRESHEXEKNFRNAN, UFHHT, WRERENANAG -1, N
ZFREERFR. FRESM 0 Fia.
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int2 PQfsize (PGresult *res,
int field index);

PQgetvalue IREIFE (BM) B, WASHEWMS, PQgetvalue REINZEM
BERUSZRERN  ASCl  FRHEERTR. WREAZE  BINARY  HRHER, A
PQgetvalue REIMHMEZL R UG RRSHZATIEARRN D EFHRT. WNBAEFRA
SRR EMIERN C 28, PQgetvalue REIMEISEETF PGresult Lt EaES
B, MBBEAE PGresult EMAENEFRERGHREFERZE, ROAEXHECES
B HthF A E,

char* PQgetvalue (PGresult *res,
int tup num,
int field num);

POgetisnull WIX—PNFERESEHN NULL £H.

int PQgetisnull (PGresult *res,
int tup num,
int field num);

MRFRES NULL, LERHGRE 1; E2EAENERE O,

PQgetlength REIFER (Bl) NKE, UFEHit, IRFERE struct varlena, XEiR
EHEERS varlena IX/NFER, B 4 F3,

int PQgetlength (PGresult *res,
int tup num,
int field num);

PQcmdStatus RESKRE—REBGIEXRKNGORE.
char *PQcmdStatus (PGresult *res);
PQcmdTuples REZHRE—FSHIMPITL,

const char *PQcmdTuples (PGresult *res);

MBHRE—FHSE INSERT, UPDATE 3 DELETE, WRHURE—MEESZEIMTHNT
FE, WRRE—EHSREMSS, BRRZZEFSH,

PQoidStatus MIRRE—FEBE INSERT %<, RE—PMESEMEATEANR id HNZEF
. BNREIRZERFE,

char* PQoidStatus (PGresult *res);
PQprint TENHATEM AR (1iEN) BEEIEENRER.

void PQprint (FILE* fout, /* output stream */
PGresult* res,
PQprintOpt* po);

struct PQprintOpt
{

pgbool header; /* print output field headings and row
count */

pagbool align; /* £i1ll 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 */
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char *fieldSep; /* field separator */

char *tableOpt; /* insert to HTML <table ...> */

char *caption; /* HTML <caption> */

char **fieldName; /* null terminated array of replacement field
names */

}i
LR S EBRAIMEZ AT PQprintTuples().

« PQprintTuples ITENHATERITTALKR (T[iER) BHBEIEENH LR, ZF psql
monitor B%IEEREER PQprintTuples,

void PQprintTuples (PGresult* res,
FILE* fout, /* output stream */
int printAttName,/* print attribute names or
not*/
int terseOutput, /* delimiter bars or not?*/
int width); /* width of column, variable
width if 0*/

« PQdisplayTuples FTENHEFENTANUR (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= 2B PQprintTuples(), ME X4 PQprint() B,

- PQclear BIRS PGresult XEXHZME. BTEWNEREABERANTNZERK, FXHE
108 S 2w im N A R E R .

void PQclear (PQresult *res);

45.4. PRI

- Postgres RM—PMREBRFZORCERAERLFH, REEARARTHN—NRE,
TJREMABENZERE, KSHAFPATELRME,

PGresult* PQfn (PGconn* conn,
int fnid,
int *result buf,
int *result len,
int result is int,
PQArgBlock *args,
int nargs);

fnid SHEERTHRBNITSATAR, result_buf 2EZHREENETX, BRSHHA
ENERBHNZEREFEHREE, £RKEBIRLEE result_len FriERMNEMD, NERLE
RE2EHE, W result_is_int Ni&A 1; ENIMIEA 0, args 1 nargs IEEBELA K
S

typedef struct {
int len;
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int isint;
union {
int *ptr;
int integer;
}ous
} PQArgBlock;

PQfn BRREIEME PGresult*, EALRAMNAE resultStatus, FABHELEREEY, A
A& = PQclear B PGresult,

45.5. RFiEH

Postgres i&1d LISTEN #1 NOTIFY s &R LB, FinMA LISTEN M ERNEMFE
XEHNB, BB —NEHERITHIZEXRZHN NOTIFY <8, FEKIFZXEANEIRESSE
RLEN, BHEASQEREESEMAMMER. B,
BESZEGENTOIMEESETZX R LR, SYMERNERIKE RSB,

libpg MA#HMSBIEXH. EERIFKINEEHARRSHN., BHNEEMETEERETM
¥, BEt, NALTIRREN (BRETER) 4 8KREIEwREM, ERLE, libpg NAL
ARHR, BERREFLENENGERE. TENTZE, silnmtILUAA PQNotifies E&/F
i S A o] BB EE.

« PQNotifies MEWARNEAREENEMNIIZRPIREEN, NREHRIEFLIENIE
MZE NULL, PQNotifies 89T 0 MR, —FKiBAK PQnotifies REIFEIMAA EL
B, #sNEBHFIRPER.

PGnotify* PQNotifies (PGconn *conn);

BNRHRRRER T REBHOER,

45.6. 5 COPY t5 2 HXHI R EL

Postgres dfy copy Sr LTI LAEIRMN 1ibpg TN EREMF@MESAN, AL, TERE
HIBRO LM EENRE, MBAAEZASFAX—8EN,

+ PQgetline IB—ITHEIRRZB[EXRNUBTHERENZFFEAK/NA length IEDX
FRE, 5 fgets(3) —#, WHRBRZIE length-1 PERFEHIZE string b; {B5 gets(
3) #Hl, ESIRLEENBRITHEIRATER, PQgetline £ EOF &iKR[E EOF, E{TEIER
RE 0, EMXERELRBITFERIZEZIRE 1, FE, NAXAKERN—TEEHE
DNEF " AR, XERRBHRSH[ELAIET copy BLWER, FHitt, MR TAEKRE
B length-1 NERHT, MOAIEF(FAMILE PQgetline FIRENME, ../src/bin/
psql/psql.c PRABESIERLIE copy HXHBIE,

int PQgetline (PGconn *conn,
char *string,
int length)

- PQputline BEARFZH/AE—TMUZTFHEENFHE, NALABRARKEEDFR "
", UEHRREERIETHE.

void PQputline (PGconn *conn,
char *string);

+ PQendcopy SEiwEX. WRHEFEIRTHK copy. ENZHER PQputline [@/ginAIx
BRE—INEFBEZE, A PGgetline NEHWEIRE—MNERFRZERE. BAKEH
LeiRE, ENEIHTIEESEIR out of sync" (kXRF) . NILREIREG, BinFEST
BT —&EBHT., RIWHREER 0, FUIESE,

int PQendcopy (PGconn *conn) ;
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PQexec (conn, "create table foo (a int4, b charle, 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) ;

45.7. 1ibpq IR IR R E]

- POtrace {ERIR/FimEE NIRRT AR,

void PQtrace (PGconn *conn
FILE *debug port)

+ PQuntrace %M PQtrace BEINIRER,

void PQuntrace (PGconn *conn)

45.8. P IAEBREY

MRAFPEEMEHIBAEEE (HII3KEL  Kerberos ticket) , Bli//FiHIAIEYERH

PQexec {1, THEMHE—FHFH., TENFRZETH libpg BREARBEAEIRESN

TH.

. fe_getauthname RE—MEEBSZTHNES, HPESRPETINERMANER, &
ZUZRIN N A A B EXT getenv(3) B getpwuid(3) B9IAA, RALTINENAFRER
28085 USER MEZENEHHAFE /etc/passwd PHEBERE.

char *fe getauthname (char* errorMessage)

+ fe setauthsvc #8XE libpg NMERIAIERS name MARERFFHIKANE. HEEER
B iTHX,
void fe setauthsvc(char *name,
char* errorMessage)

INEER BT IEIRE B & 2IR[EE errorMessage 284,

45.9. §rpE

EWEPXK 8192 715, BEZKENERBRERREN.

45.10. =GR F
45.10.1. =BIFERF 1

/*
* testlibpg.c
* Test the C version of LIBPQ, the Postgres frontend
library.

*

*

*/
#include <stdio.h>
#include "libpg-fe.h"
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void
exit nicely (PGconn* conn)
{

PQfinish (conn) ;

exit (1)

main ()
{
char *pghost, *pgport, *pgoptions, *pgtty;
char* dbName;
int nFields;
int 1,37

/* 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.O,
dbName) ;
fprintf (stderr,"%s", PQerrorMessage (conn)) ;
exit nicely(conn);

}

/* debug = fopen ("/tmp/trace.out","w"); */
/* PQtrace (conn, debug); */

/* start a transaction block */

res = PQexec (conn, "BEGIN") ;

if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "BEGIN command failedO);
PQclear (res) ;
exit nicely(conn);
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}

/* 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*/
res = PQexec (conn, "DECLARE myportal CURSOR FOR select *
from pg database™);
if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "DECLARE CURSOR command failedO) ;
PQclear (res) ;
exit nicely(conn);
}

PQclear (res) ;

res = PQexec (conn,"FETCH ALL in myportal");
if (PQresultStatus(res) != PGRES TUPLES OK) {
fprintf (stderr, "FETCH ALL command didn't return tuples
properly0);
PQclear (res) ;
exit nicely(conn);

}

/* first, print out the attribute names */
nFields = POnfields (res);
for (i=0; 1 < nFields; i++) {
printf ("%$-15s",PQfname (res,i));
}
printf ("0);

/* 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 ("0);

PQclear (res) ;

/* close the portal */
res = PQexec (conn, "CLOSE myportal");
PQclear (res) ;

/* end the transaction */
res = PQexec (conn, "END");
PQclear (res);

/* close the connection to the database and cleanup */
PQfinish (conn) ;

/* fclose (debug); */
}
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45.10.2. RHBIEERF 2

/*
* testlibpg2.c

* Test of the asynchronous notification interface
*

populate a database with the following:
CREATE TABLE TBL1 (i int4);
CREATE TABLE TBLZ2 (i int4);

CREATE RULE rl AS ON INSERT TO TBL1 DO [INSERT INTO TBL2
values (new.i); NOTIFY TBL2];

* Then start up this program
* After the program has begun, do

INSERT INTO TBL1l values (10);

*

*

*/
#include <stdio.h>
#include "libpg-fe.h"

void exit nicely (PGconn* conn)
{

PQfinish (conn) ;

exit (1) ;

main ()
{
char *pghost, *pgport, *pgoptions, *pgtty;
char* dbName;
int nFields;
int i,73;
PGconn* conn;
PGresult* res;

PGnotify* notify;

/* 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 */
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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.O,
dbName) ;
fprintf (stderr,"%s", PQerrorMessage (conn)) ;
exit nicely(conn);

}

res = PQexec(conn, "LISTEN TBL2");
if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "LISTEN command failedO);
PQclear (res) ;
exit nicely(conn);
}
/* should PQclear PGresult whenever it is no longer
needed to avoid
memory leaks */
PQclear (res) ;

while (1) {
/* async notification only come back as a result of
a query*/
/* we can send empty queries */
res = PQexec(conn, " ");
/* printf ("res->status = %s0, pgresStatus[PQresult
Status (res)]); */
/* check for asynchronous returns */
notify = PQOnotifies (conn);
if (notify) {
fprintf (stderr,
"ASYNC NOTIFY of '%s' from backend pid '%d'
receivedO,
notify->relname, notify->be pid);
free(notify);
break;
}

PQclear (res) ;

/* close the connection to the database and cleanup */
PQfinish (conn) ;

}

45.10.3. =HIERF 3

/%
* testlibpg3.c
* Test the C version of LIBPQ, the Postgres frontend

library.
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* 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

i = (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)

*
*/
#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, *pgtty;
char* dbName;
int nFields;
int 1,37
int i fnum, d fnum, p_ fnum;

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 */
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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.O,
dbName) ;

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 failedO);
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*/
res = PQexec (conn, "DECLARE mycursor BINARY CURSOR FOR
select * from testl");
if (PQresultStatus(res) != PGRES COMMAND OK) {
fprintf (stderr, "DECLARE CURSOR command failedO) ;
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
properly0);
PQclear (res) ;
exit nicely(conn);

}

i fnum PQfnumber (res, "i") ;
d fnum = PQfnumber (res,"d");
PQfnumber (res, "p") ;

p_fnum

for (i=0;1i<3;i++) {
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oe

printf ("type[%d] = %d, size[%d] = %dO,
PQftype (res, i),

PQfsize(res,i));

j—l
j—l
}
for (i=0; i < POntuples(res);
int *ival;
float *dval;
int plen;
POLYGON* pval;
/*/
ival =
dval
plen =

i++) |

(int*) PQgetvalue (res, i, i fnum);
(float*)PQgetvalue (res, i, d fnum);
PQgetlength(res,i,p fnum);

/* plen doesn't include the length field so need to

increment by VARHDSZ*/

pval = (POLYGONY)
pval->size = plen;
memmove ( (char*) &épval->npts,

malloc (plen + VARHDRSZ) ;

PQgetvalue (res, i,p fnum),

plen);
printf ("tuple %d: gotO, 1);
printf (" 1 = (%d bytes) %d,0,
PQgetlength(res,i,i fnum), *ival);
printf (" d = (%d bytes) %£f,0,
PQgetlength(res,i,d fnum), *dval);
printf ("™ p = (%d bytes) %d points boundbox = (hi=%f/
f, lo = %£,%£)0,

PQgetlength(res,i,d fnum),

pval->npts,
pval->boundbox.xh,
pval->boundbox.vh,
pval->boundbox.x1,
pval->boundbox.yl) ;

PQclear (res) ;
/* close the portal */

res = PQexec (conn,
PQclear (res) ;

/* end the transaction */
"END") ;

res = PQexec (conn,
PQclear (res) ;

"CLOSE mycursor");

/* close the connection to the database and cleanup */

PQfinish (conn) ;
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58 46 E pgtcl

patcl 2—" tcl &, HETHERS Postgres [Fis3kEH, pgtcl AMEA libpg FE, ME&EIH
in-EiRMYEES EiREE. Eit, SEEEE libpg 2 EBILABIR postgres->tcl SBEES
M. W4, potcl AfAERN RGN EAREFEDLEZS/NEIRIEE,

AEEYH Jolly Chen /B,

46.1. 58S

pg_lo* fIF2=Z Postgres o Inversion KXREVEN, XL REHHRIHEBIRE Unix XHR
FIEO PR R DS RF R,

% 46.1. PGTCL 5%

e iR

pg_connect A EERRSSRaERE
pg_disconnect KA— 1 EE

pg_exec BERRE—TEN
pg_select BB select EAMNER
pg_result BETANER
pg_lo_creat BIE—PRIR
pg_lo_open HA-DTANR
pg_lo_close KH—PRITR

pg_lo_read EER—PMANR
pg_lo_write EATANR
pg_lo_lseek EANRPEMBIFEMIE
pg_lo_tell BREIXNRNEBISAE
pg_lo_unlink HER— DRI R
pg_lo_import & Unix XHEANARXIR
pg_lo_export LRI REHE Unix X4

BLEGLS libpg PATEENEGRFNRASN.

pg_lo* BIFE R 7E BEGIN/END EEHNER, EA pg_lo_open IREIFI X HHATFREH
MEERNEM. pg_lo_import # pg_lo_export % Z#E BEGIN/END SR RAER,

46.2. ;=41

THERERXEFRN—NNIF:

# 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"]

set ntups [pg_result $res -numTuples]
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for {set 1 0} {$i < S$ntups} {incr i} {
lappend datnames [pg result $res -getTuple $i]

}

pg disconnect $conn

return $datnames

}

46.3. 2EZEE
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pg_connect

pg_connect — T — 2 Fin RS R/ANERE

AN

pg_connect dbName [-host hostName]
[-port portNumber] [-tty pgtty] [-options optionalBackendArgs]

BA

dbName

BE— TERNEIEES.
[-host hostName]

18E dbName FiERIRRSHIENSE,
[-port portNumber]

18 dbName FiERIRARSR[H IP OS5,
[-tty patty]

(need information thomas 1997-12-24)
[-options optionalBackendArgs]

187 dbName FRTE/RIRIRSSEZAVIETN,

dbHandle
REZERZ—MERERE —MUREEENQORE, /L "pgp" RIS L
ik
pg_connect ¥THF—E Postgres [FimdiEE,
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_exec

pg_exec — [ FiHRIE—NEEFRFE

AN

pg_exec dbHandle queryString

BA
dbHandle
BEE— 1 ARNEEEQR,
queryString
BEE—1BARHN SQL &if,
Tl

queryHandle
BREZERZ—MERERE—TENERNTR,
fili ik

pg_exec [@ Postgres FiKiIRR—PMERHIREILER. G "pgp" BISFFL.
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pg_select

pg_select — f&BA SELECT iI5AIHIER

AN

pg_select dbHandle queryString
arrayVar queryProcedure

BA
dbHandle
BE— M ERHIREDR.
queryString
BEE— 1B select &if],
arrayVar
BFERURETHNSETE,
queryProcedure
B BN THETHERE,
i

queryHandle

BREZERE— M ERERE— N EHNERNOWR,
1 iR
pg_select [@ Postgres FimigR— 1M ERHIREER, queryString AR —5 select

B0, EEOHSREEIR, arrayvar ZEREAPERNHESE, X8I TH, B
SRAFRBMFAXRBRRIIBAZTANEDS

~,
A%
set DB "mydb"
set conn [pg connect $DB]
pg select $conn "SELECT * from table" array f{

puts [format "%5d %$s" array(control) array(name) ]

}

pg disconnect $conn
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pg_result

K

B

IR

i

3%

pg_result — RENXFEHLERPER

pg_result queryHandle resultOption

queryHandle
— I ENERNOWR,
resultOption

EESTIUREIZ—.

-status
ZERINE,
-oid
WRREHNE LR insert, REFFEATAN oid
-conn
FrEZERNER
-assign arrayName
BERMEA— A
-numTuples
P HTTHE
-attributes
REITABMRE/KBEXHTIER
-getTuple tupleNumber
PR R EZ TANSE
-clear

BRERETPX, LWEAEER

queryHandle

BOZERZ—MERHERE—TERERNTWR,

pg_result REIXF—PEBHHER.
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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",
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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,
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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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%5 47 & ODBC &[0

Tim Goeke

B Tim Goeke' fiti5

ODBC 22— MR API, 1E{REETWS{ER ODBC APl SR 5Fr/ER"ODBC"XHE,
b
47.1. 8=

ODBC API £ /GiHXf . — ODBC BHIEIFER., SUAREARA, N—DXAXXHER—1
Oracle RDBMS,

JEiwmipiEkE ODBC X&), siEFiHRBAFLIEEIEN B EWE, PostODBC HMEXHE
— IR, LSMEBEMTIAIES), 120 OpenLink By ODBC IXaf,

—BRHET— ODBC WA, REHEFENER, TiCRHEIEEREBNT &, RE
RriZ eI R B R im &R .

B, ReJLAE—& MS SQL Server [RE (M — B HIERT 2B M PostgreSQL RS 25, #H
ODBC, REJ Windows MAAXHEERK=EEE, FinEIER (£ Windows REAEXR)
EieRt—#E,

EUSttRd, Kz EfESLAR ODBC /K ENAREYISS T ODBC B19E

Access. Delphi #1 Visual Basic #iE % #F ODBC,

£ C++ (g0 Visual C++) T, {REJLAER C++ B9 ODBC API,

£ Visual C++ &, {REJLAER CRecordSet 26, ©1E ODBCAPI EHEE— N MFC4.2 %0,
WERE Windows NT Fi#4T Windows C++ FF k&, XERAZHNIEL,

MR PostgreSQL {FE—PMRAH, FHEETET ODBC ARG PostgreSQL fRE 23K
56, REHEBEY MS SQL Server 5§ Access Z XN EMEURERFEEIHDEIENAXA
ftf?

Hii—IE, ODBC API £IF2ZEMNIE., /ROJLATE Microsoft BIMILE{/REY Visual C++ X
(MEMRANMEE) PRIESER,

Visual Basic #1HEff RAD THA%H Recordset X%, ENE#EER ODBC Ha#RE., FEREUE
R, ROTA (FEBREM) RERGEEE) ODBC /FinsRERE.

Indn MS Access SERFBRIX—1], HEER File->Get External Data

"=
RBIAFTIRE— DSN,

"R
PostgreSQL B datetime HE ik MS Access iR,

! mailto:tgoeke@xpressway.com

202


mailto:tgoeke@xpressway.com
mailto:tgoeke@xpressway.com

& 48 = JDBC #

Postgres —NoJ AT JDBC # 0, BFH Java EERBAMAN T AT,
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AR ERABENIRITRRIIHE AR R K LRI,
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50.
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52.

) et —— e e e e e e e ———eae—eeaa——ee e et aar—eeaa——eeaaaeeaa—eraaaaas 206
49.1. Postgres REREEMMIR  ooooeeeeeee e 206
B R A BT E B IIMEIL  ceee oo e e e e e e e e e e e e eeee s 209
50.1. BEALEBERR—DNEREBMABIR oo 209
50. 2. BB B ETE (GA) oot e e e e ann 209
50.3. Postgres FHIEETEMA (GEQO)  eereeereeieeeieeeeee e 210
50.4. Postgres GEQO BUREEIMTS  woeeoveeeeeeeeeeeeeeee ettt 210
B0.4. 1. B R B oo 210
50.4. 2. T B oo 211

BT /TR T I oot e e e e e e e e e e e e e aannee 212
DT T B oottt eee e e e e e e e e e e e ——————aaaeeeeaaaaaaaan 212
BT 2 I e e e e e e e e e e e e e e r——aaaan 212
51,212 TATE  eeeeeeee et e e et e e e e e e e e e e e e 212
BT.2. 2. BEH] e e e e e e e e e e e e e e e ———————aaaaaeeeaaaaaa 213
51.2.3. BBED  eeeeeeeee oo e e e e e e e e e e e e eae e 214
BT.2 8. 2R IE e —————— e e e e aaaaaa 214

5.3, B R IR oot e e 214
BT, B I oo e e e e 215
GOC BRI oeeeeeee ettt e e e e e e e e e e e e e e e e e eeaeeeraaan 221
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%495 5215
49.1. Postgres (K Z & AHELS

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.

ZERB PSRBT ML K%L postmaster (B 49.1(a)) , BEBRI—NNEHRS
ZiHiE (B 49.1(b))
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49.1. ERE NI E Y

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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30

HE RS EE X NMNRSSE (B 49.1(0) . NBF—ZiE, RimEiRSEikRSEZ
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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# 50 & HIEERAFEPHEETAMNMK

Martin Utesch, University of Mining and Technology

E&
B Martin Utesch' RNEEZE AT WA KR B HTRFRS.

50.1. S EHLIBERE—1E R

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,

50.2. =& &% (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 |
===+ +

50.3. Postgres haYEEE @ (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) .

50.4. Postgres GEQO BYFKEELIMIES

50.4.1. EARX#

50.4.1.1. BUHE A BT EHRFRIK
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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HIREZRREPHNREE ML

50.4.1.2. B iREE XS HIRE

XM backend/optimizer/geqo/geqo params.c HIfIFE gimme pool size #
gimme number generations B, BIMHAASEHIRELE —frd, LUHERTMEER
FHEK:

- EEHVINRME
- HEBE

50.4.1.3. NEHRHIXEFIFNBRA 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,

50.4.1.4. ARERERIKBRAE 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 -(

50.4.2. i—HEiH#

£ 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 51 ZF giin/FintiY

Phil Thompson

B Phil Thompson'

Postgres £ AETHENIMERRN/GiRZB@E, ZMYAE TCP/IP _ESEH, A Unix
BT LW, Postgres v6.3 EHMXPSIATIRAS . XN ARIVFR B B H R H
B, BARSASANR AR L R HA R P FR B9 MY

AR RN TRASHIMNY, B v1.0, BYEZMXZ LNESESME (H130 1ibpg
FEEREY ZRMEEERLERZERE) ERLNE,

51.1. LA

=NEZAGREm (BTEEFPKRLE) UKk postmaster FliFim (BTERSSHRL) .
postmaster Ml/FikAEARE, {Ea]LAHE—NoIHTREFEL,

A E postmaster EE—NBHE., EThEEAFPEEEENAPIMNEREES.
postmaster AREREBIAKR pg_hba.conf(5) XHEFIHER, HBECEXKARHE—H LIXH
INEER (MRERNE) , FERH0mR AR,

Bl AR KRBT AR SR, —EB postmaster WIFET, © R IM M Fil 2@i3AIE,
HERE— NG,

FENEEEENRNEREZBRENETENERE, postmaster AES5®1E,
HEnmH BMFEREN, EAEX— 1N EHANEHXANEE, MASFFREIHNIIAL,
BUSERNELLAE, E—1TEPTAEEBNERTINETARE,

BISPI R MATIR KX E) postmaster M8, EME—TMEKENBASHN. X—=ZREHE
JREEREY

51.2. MY

ABHAEER, RBEEORS, BRRRRXDNR: WE. 56, RLABNLL,
51.2.1. AIE

BlimA&IX— StartupPacket, postmaster {FHELAK pg_hba.conf(5) X4 A S ER]
ImABUE B BFINIE %, postmaster AR TIIERZ—IRA

ErrorResponse
$AJG postmaster 3 BN % &,
AuthenticationOk

A5 postmaster BRL [k, postmaster RES51E(E,

1mailto:phil@river-bank.demon.co.uk
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AuthenticationKerberosv4

ARERIHNAE postmaster ##1T Kerberos V4 JNEXE (MLRHIER) . MRMI,
postmaster A AuthenticationOk Ijz, ZNLA ErrorResponse I,

AuthenticationKerberosV5

RIEBIHNAE postmaster ##1T Kerberos V5 JNEXE (MLRHEER) . MR,
postmaster LA AuthenticationOk W5z, &ML ErrorResponse N7,

AuthenticationUnencryptedPassword

RIBRTR N TRIZE— UnencryptedPasswordPacket, WRZBBIEH, postmaster A
AuthenticationOk iz, &ML ErrorResponse i jy,

AuthenticationEncryptedPassword

RIBENRMTRIZE— EncryptedPasswordPacket, SR ZYIEHE, postmaster LA
AuthenticationOk gz, FRLA ErrorResponse iYL,

R BNHASEF postmaster IBERAVANIETTE, BPAENHIZAIXHEE,

51 n2-2- Eiﬂ
AR AR AZE—5 Query HE. BiRAZNINNERTEONAS. JRENINNT,

CompletedResponse
BHIEER
CopylnResponse

BinESFEHEMIREFIXR, BlRAFTNLZE CopyDataRows HE., FikbEE
¥ LAHS "COPY" #7458 CompletedResponse SR 0M A,

CopyOutResponse

EinESFEHENMNXREFNTER. AFELRIX CopyDataRows HE, BRES
"COPY" #7% 8] CompletedResponse jHR.,

CursorResponse
TR insert(l). delete(l). update(l). fetch(l) = select(l) FL2Z2—., MWRESFEH
thib, MEiRAER "*ABORT STATE*" #5558 CompletedResponse ,léJ B. &NWAZELA
TmRL,

ST insert(l) &€, FiwMEEAIE—%%H "INSERT oid rows" #R&H Completed
Response /ﬁ%\, Hoh rows 2EARITE, 0idfE rows A 1 NRFFEATHINR ID,
G oid A0,

FF delete(l) <, FifMERIE—SH "DELETE rows" #7%#) CompletedResponse
BE, Hi rows E2MIREIITE.

XF update(l) &%, EHBEERE—SE "UPDATE rows" &8 Completed
Response JHE, HH rows EE%?E’MT%SI
FF fetch(l)EZselect(l) ®Y, FBisKiZE—R RowDescription HE., ABMHRES Eﬁﬁ#‘a

HE—17, RE— AsciiRowIEBmaryRow HE (RURFREIBET JHEIFR) . &
&, BiR&gix ?—E'ﬁ'; "SELECT" #r%589 CompletedResponse B &,

EmptyQueryResponse
BRANZ,
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1

ErrorResponse
EET—THIR.
NoticeResponse

AL TEEAFXNESHEHR., BANZHMITN ZSMIMMAS,
Eﬂ)ﬁﬁ%ﬁﬂﬂ&%% _%uﬁ]ﬁjiﬁl%\o

NotificationResponse

X—NERIHATIE listen(l) SRLBIXRENITT notify(l) 88<, BA R E AN N2 SMEIF AN
RNE, BERSMLNAES—RINAHES.

BHHESFEOEMERAHEN, BlisRTUERFIES ErrorResponse #] NoticeResponse
5%/%\0

51.2.3. RELRE A

BIiR A /53R A& —%% FunctionCall JER, FimAXNINNEURFREFANER. JaEaN
RZEnT,

ErrorResponse
EET—THIR.
FunctionResultResponse
HEEAERTHERETER.
FunctionVoidResponse
HEFAERTERTEROLER,
NoticeResponse

AHTERHABEXNESHR. BNEEMRNEZIMIMMAS,
Eﬂ)ﬁﬁ%ﬁﬂﬂ&%% _%uﬁ]ﬁjiﬁl%\o

BHPFEOEGERNERE, AR FUERIIFIES ErrorResponse #1 NoticeResponse
5%/%\0

51.2.4. &)t

Al RIE—5% Terminate JERFFIEIXAEE, WEIZERE, FiRIANXHEEHLL,

51.3. HRHIExER

RO HRHEE P ERNEREIRERE,
Intn(i)

—PMEMEFHERN n B, MREET I, EMR2FHEME. Eg. Int16, Int32(42).
LimStringn(s)

R N FTHNERFEHE, BRI\ ZENFRE, MRZEAEUELE \0', tNRE
ET s, EMEFMEE. B LimString32, LimString64("user"),
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String(s)

FEAHLLNO' RN CFHHE, REKERS, BMEEZPRABAMBAEZFELEFH,
Al th N IR IR BN ST R B P RF &5

8193 EPHERAFNTRARTIG?

MREET s, EMEFHEME, I String. String("user"),
Byten(c)
8% nFH, MREET ¢, EMEFEIE. F0 Byte. Bytel('\n'),

51.4. HREX

AT HASHERNEAKS., SMESTLAREIE (F) . postmaster/jgiw (B)
HFWE (F&B) &%,

AsciiRow (B)
Byte1('D")
AEREENLETXD (I CopylnResponse) BiZEBARIRA— ASCI 47,
Byten
—MUE, TPEIFR—, F1IFRINE 1PFENE 7, B21IFRY
ME1NFPNE 6, F8NFRINE 1 MFPIHNE M, FINFRINE 2
NFTHE 8L, KILKHE, MBYNFRIEARZ NULL, WZAHENL,
RE, WETIENULLENFR, BTIREA:
Int32
EEFRENKN, SFZKNEE,
Byten
PLASCI FRHEEFRABHNE. n R LENRYRE 4,
AuthenticationOk (B)
Byte1('R')
FRIRIEERAINEE R,
Int32(0)
EEINERT.

AuthenticationKerberosVv4 (B)

Byte1('R")
FRIRMEE R AINEE XK,
Int32(1)

}EEEE Kerberos V4 AIE,
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E

/ IR Y

an

1

AuthenticationKerberosV5 (B)

Byte1('R')
PR LEE B AINIEE K,
Int32(2)

IEEEE Kerberos V5 AIE,

AuthenticationUnencryptedPassword (B)

Byte1('R")
FRIRMEE R AINEE XK,
Int32(3)

EERERMENEN,
AuthenticationEncryptedPassword (B)

Byte1('R")
FRIREEH B AINEE XK,

Int32(4)
EEREMBNESN,

Byte2
2L EERE,

BinaryRow (B)

Byte1('B')
HEHAXEN ETXP (I CopyOutResponse) #RiRLLIER A Z#HI1T,

Byten
—MUE, TPEINFR—, £11MFRINE 1NMFTHNE 7, F21FRY
NE1TNFHHE 6, FE8NFRINE 1 M FPHNE 0N, FINFRINE 2
NFWEHE 817, KIS, MENNFRINEARE NULL, WiZMEREN.
R, BTN ENULLENFE, ETIIRS:
Int32

BEFRENKN, FEEZXNEE,
Byten
Ut IEEFRASNE, n R LENRY,

CompletedResponse (B)

Byte1('C")
FRIR LG TH R A FE R MR,
String

BN, XBEE (BARRE) iR T B SQL sn <SRN,
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CopyDataRows (B & F)

X2—MTR, EbhETLL Bytel('\n') &R, AFIERMEES) Byte1('\\'). Byte1('.").
Byte1('\n'),

CopylnRespaonse (B)
Byte1('D")
EEREN ETXD (I AsciiRow) #RIRILEE A copy in FFIAImEL,
CopyOutResponse (B)
Byte1('B")
HEEHAZEH ETXD (I BinaryRow) #RIRILEE A copy out FFIRNE AL,
CursorResponse (B)
Byte1('P")
FRIR LT R SRR L,
String
ARV E IR, MRFFRERINE, WA "blank” ,

EmptyQueryResponse (B)

Byte1('l')
WRRERAZER AL,
String("")
REA,

EncryptedPasswordPacket (F)
Int32
BHRYT (FW) .
String
mz (EA crypt() B9,
ErrorResponse (B)
Byte1('E")
WRIREH B REIR,
String
HIRHEARE,
FunctionCall (F)
Byte1('F')

FRIRLEHE R AR ETR A
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Al / J& i BN
String("™)
REA,
Int32
EEEZRANEHNNR D,
Int32

EERMARMNSHME,
RE, WEIT2H, ATIIRE:

Int32
BEESHENKN, FEEZXNKE,
Byten

UZ#HIRNIEEFRASNE, n ELENRT,

FunctionResultResponse (B)

Byte1('V')
RRLER AR EBASER.
Byte1('G')
EEIRE T ERER,
Int32
EEARNENRYT, FEELRIES,
Byten
MBI IEEERASHNE, n ELEEANRY,
Byte1('0')

KREA., (F=A&HHE, FunctionResultResponse 1 FunctionVoidResponse Z&—
MR, AREENREESRS2TEN. )

FunctionVoidResponse (B)

Byte1('V')
FRIRETH R NSRS R
Byte1('0")

EERBREXRER.
NoticeResponse (B)
Byte1('N")
FRIRIGHE R @A .
String
BAREEARE,
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NotificationResponse (B)

Byte1('A")
FRIR I E R @ &N 0 7,
Int32

Eim#i2 iz 1D,
String
S| & ULEH I KRB IR,
Query (F)
Byte1('Q")
FRRLGHE N EIS,
String
EHARE,
RowDescription (B)
Byte1('T")
FRIRIETH B AITHIAR,
Int16
BE—TPHNFRY (TUATE) ,
Then, for each field, there is the following:
String
RA.

it

fBE

EEFRERNWYRID,
Int16
EEXRERYT,
StartupPacket (F)
Int32(296)
BHRYT (F1) .
Int32
MRARS, & 16 URERAS, £ 16 (LRKRAS,
LimString64
HiEESR, MRBBNERANAFE.
LimString32
RP&,
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Al / S iR MY

LimString64

ZE [ postmaster &# 4 B iRAVEDHMGBSTSE,
LimString64

REMA.
LimString64

JEim R A T REE S AV Tl tty,
Terminate (F)
Byte1('X")
WRRIHERALLE,
UnencryptedPasswordPacket (F)
Int32
BRRY (F%) .
String
RINZNESE,
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& 52 & GCC EiIAiLiL

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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B3R AL 38

Thomas Lockhart
Postgres A4 {E BAF B AAFICIES (SGML) DocBook' X#4XEEN (DTD) &5,

ITERXAEE HTML ] Postscript &, ©NIEAFRHE Postgres TERH—E N iRt &
fIITEX B 118 anar e A SUAS TR AS LA KR AN el £ pl XA 6

XB=FK Postgres FIXEME—PEITIR. ABTNHRHBEEZNTNRULZ P,

A.1. 5|

SGML K EBIRILEEREBIREXENEMMAS (FIANEER DocBook DTD) , FHHMAHHEE
AEXNXERSIARERMRLET N (FIANEERA Norm Walsh BIFRE)

£ Introduction to DocBook®, BPEH—HR§EHI DocBook UM “BUEANIT HE,
DocBook Elements® 5 DocBook B4 R TR AN KRR 8%,

AXREFEREFIEMNE, 815 James Clark 8 jade® 1 Norm Walsh # Modular
DocBook Stylesheet55o

BHal, EENZEIEjade BEHEX AKX (RTF) S Applixware b EREIE, A
EE A Postscript XA,

Tex® 2 jade MHME— T IHRR, EURREER, REGLE, SEERSEELZH
TEMUNRAEBIE, R TeX HERRN RGN ZIFLERE.

A2. B X 5YE

DocBook H—AFEMRSEMMIE, HhEEMAEMERTREAENE DL HATRIH
. Postgres XHEEREAKEAN SGML, AABRSNXEETEREETT, /EN
DocBook FIFERITSEMERBIMA%ES, b4, TEIERSLH DocBook iREEERHE.

A.3. N

HTML X8 o] LUBSEIA LTS M SGML R4 RX

o\

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\

XEQTLUMNEXEHERZE, BIA

! http://www.ora.com/davenport/
http://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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http://www.berkshire.net/~norm/docbook/dsssl
http://sunsite.unc.edu/pub/packages/TeX/systems/unix/
http://www.ora.com/davenport/
http://nis-www.lanl.gov/~rosalia/mydocs/docbook-intro.html
http://www.ora.com/homepages/dtdparse/docbook/3.0/
http://www.jclark.com/jade/
http://www.berkshire.net/~norm/docbook/dsssl
http://sunsite.unc.edu/pub/packages/TeX/systems/unix/

A5

% cd doc
% make install

A.4. TEHE
A.4.1. jade

jade MEMBEEAL 1.0.1,
A.4.1.1. Linux FRy&%E
2% jade RABXLM4EE RPM/,

A.4.1.2. IE Linux FEFERNRE

jade BH—LHMITEATH . FreeBSD MUFE—F oA, BHIEREEREREE docs
TR, BRITSIEHEXGEREKREXE,

MEMFE, T jade RIGXRIQIFR HNEME,
A.4.2. Modular Style Sheets

Modular Style Sheets HEIHRERAZE 1.0.7,

A.5.v6.3 BITEHE & RY

EE?%J"' Postscript XAHEBIEMT7AR: 18 SGML JRIBEE1% A RTF, RES A Applixware, &
SAOEER (BRT—%) &, 1BHE “$TEN” El— postscript X4,

E‘“‘?ﬂil R EE, EREE NP HICE GIF X, B—BXTRABRNERES
&, RANBEEE., EAMUTHSERUENRH:

% convert -v —-geometry 400x400'>'" figure03.gif con.gif
% convert -v -crop 400x380 con.gif connections.gif

A.5.1. RTF FHEiZIE
4 A Postscript fE# MBS AL IRE FEIN:
Applixware RTF 512

Applixware £S A\ H jade/MSS £ A RTF S EMFMSATE, 132, FIiE AR
¥ "Header1” MRS, RENABARFZUILUERN. B,
B3SRBS ANARERTAFINT, MEER ToC BRRAENR,

1. BWALTHSER RTFHIA

% cd doc/src/sgml
% make tutorial.rtf

2. 7x Applix Words ¥TH—1MEE, AES A RTF X,
3. {TEMBENER, #TE/LERCER.

ftp //ftp.cygnus.com/pub/home/rosalia/
ftp //ftp.cygnus.com/pub/eichin/docware/SOURCES/
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A5

4. EHEFHANE, BEPLERAEESEEERELED,

HIEFFB X EHEE, ROTLAE SGML R4 grep FPRE “Graphic” , e H RS
ho g A EENIS . BOHEEEXENARTITEELM,

5. BIEENN, PAEHSRMERTIE,

6. WMEEFEHH, Applix Words IUNFSEE—MREZ ERFEEKRXKREIR L THLE
M, EPREERNAK, ATHERZRAXATIE,
REEXMAS NI XEBNBEMTIEL.

7. BEEBANX, £ ToC EEN _EFREEA ToC £BHILFRRAE,

8. HIFHHEEK ToC pAXFHNEIRTBE, XRAFTESMXE/LA .

9. MR Applix Words B4R, MERBRERS M ITRENZINGE.

10. IEXHSH A Postscript &R 8IS,

11. F gzip [E48 Postscript 314, IBELERHIXEBA doc BR.

A6. SHTI RS

sgml-tools HEIMRREIRAZ 1.0.4, v1.0 KITHRXTERMMT —LEE, UEEIHMT
BESXER, tTREE#E DocBook, A Postgres &) sgml-tools fRARAE v0.99.
0,

A.6.1. sgml-tools

%% sgml-tools-0.99.0

o sgml—tools—patches MAZF linuxdoc #x, XLEANTIEE T postscript 3¢ html
B RAEE A E R XHE BN,

A.6.2. sgml2latex

sgml2latex HBFINRERARZ 1.4, REXTENEHNREHL, FAAEFEERMXNRA
BE— A,

T sglelatexmo

A.6.3. latex

RENF % texmf, teTeX S5 —PMRALTE tex/latex NREMRHEL.

mErEE linuxdoc-sgml.sty, linuxdoc-sgml-a4.sty isolatin.sty. qwertz.sty #1 null.
sty Il texmf/tex/latex/tools/ 2i&E L B0 X 15,

% cat latex-styles-0.99.0.tar.gz | (cd texmf/tex/latex/tools/; tar
zxvft -)

iB{T texhash EHf tex iR E,

9http //alumni.caltech.edu/~lockhart/postgres/linuxdoc/sgml-tools-patches-0.99.0.tar.gz
http://alumni.caltech.edu/~lockhart/postgres/linuxdoc/sgml2latex-format.1.4.tar.gz
B http://alumni.caltech.edu/~lockhart/postgres/linuxdoc/latex-styles-0.99.0.tar.gz
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MR B. KR

B.1. 5|5
B.2. A}

. Thomas Lockhart' £33 SQL AR A MRISTAY,

1http://alumni.caltech.edu/~lockhart
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