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Vo NTBREDBERICIF. TT7—XyvtE—2D—ERBEDIDRTVWEDEFES>TIETEL,

ZOMDFEL T, FTODTIOWebt AN UCH BN RET+— LOBEEEIBHBHED BOET .
CDHETANLINTHREIF. <pgsql-bugs@postgresql.org>X—> JURMIREINE T,

NITREICEF )T D EET IHEERLH T — N1 TH 5T CICHETI ez iFE
BWEE. pgsql-bugsiZIFEELAVTLEIV, X a7 DREBEIC DV TIE. FELF
T<security@postgresql.org>lCRET A EN TEIET,

<pgsql-sql@postgresql.org>*<pgsql-general@postgresql.org>7a M A—HEIFTDX—1)> F1) M
IFRL TNITREZESBVWTLEE W INBDX— Y J)AMNEA—HYHEDOEMICER BT HDHD
T IFEAEDIEFTE IF N T REEZITEDIKBVWEBDONE T, ISICEERDIF. CNHSDURNDEE
FBEICFOTNITMBIESTN B LIFIFLEALBRVWEVWSTE T,

F7-. BIEEMITD<pgsql-hackers@postgresql.org>llH /N THEZIESLNTLEIV,, ZIiE
PostgreSQLORFICEAL TaEam 9 % C. NI |MELIIVIDEEL TLWB AN RVETNTULET, BLEZD
BEICIDZLDLE A —DRERIZEIF. TD/NTHREZpgsql-hackers T I D LICRDET,

REaXUMIAL THEN HZHEEIF RFXED X2 1)
<pgsql-docs@postgresql.org>M RiBEAIREIL TT . TDME. BEICHSTEMAE DEBDH ZBEFEL T
<FEETLY,

e UR—FINTVWERWTSYN T —LANDORIBICBHR T 2N THRETHIEE
I&<pgsql-hackers@postgresql.org>lIREL TET W\ TDTFZ YT+ — LA PostgreSQLZBET 5
LI (FHEB—RIOD)REOENELE T,

o http://www.chiark.greenend.org.uk/~sgtatham/bugs.html
10 https://www.postgresql.org/
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ARV EWAIC DWW TORIEIEITZHITIREL TVWE T, Unix®P7OJ 3V JICE T 2RBRISHNEHDFE
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PostgreSQLED 7 PV —> 3> DRRICEA T 3BHRZFZLICLDTHNIE. /N—k IVEHWLTELA TS
7230, Fes Y—NZEyb 7y TELUVEEIND Al /N—F IIHBBL TETU,
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BIE SHIDHEL LD

B1E IHRHOFELELD

1.1. 1A=L

PostgreSQLZERA TE 2L DICT B7dICIF BABRD SV A—ILLAITNIEEDEE A FERALTV
BARL—T AT RT LARBHARICEENTVED, S AT LBEBED AV AR—ILLTWEDLET D
T\ PostgreSQLABECH A MMMV A= LN TWVWBAIREMD BDE T ZDLOIBIFE AL —T >
IO AT LADNERS AT LEBEH SPostgreSQLAD 7 7 X5 AICEE T 2158 EERITISRDE
Ao

PostgreSQLA BEICE A RIBENE DM P EEBRIICFEH TI AN OO O A SRITNIE JMBICT> R—
IWTBIENTEET, 1V A= ILIZEL<BHDFEE Ao RVRERICAR S TL &S, PostgreSQLIE. FEIFHE
A—HIZE2T 2FED. R—/N—T2—4 (root) tEREMBEL T2, TV AM—=ILTEET,

HE& TPostgreSQLZ 1> Rb—IL§ B1HFE I 1> A—ILFIBZFE16E THEIL TIET W, 2L TTY>
A= BT TLTHS FAEBICR> TETKETV, BYIRRIBEEROHEICFET SEICIERICIES>TL
B HEREL TS,

AT LBEEDN T IHILLDOFETREL TOARDSIHIEE. HICHZDDEEE T BILICHRDET,
BIZIE. T—ER=ZAG =N HIE—IT IV DHFE. PCHOSTIRIBZE R 2 T —FZN—XF— NIV
DHHNCERET IHENHDE T, £7o. PCPORTIRIEZM DR EDITHAIT NI BSBRVLNBLNEE Ao
BY3IC. TV —230 OS5 LERELELSEL T T—ER=RITEHR TIHVEVWSITS—HEE
TRIFEICIE. YAINEBELRAKL . BEOHNEEETHNIL. XEEFHA T BEINABEYICREIN TV
B EHERL TLIETV, CNEFTOHRRZEE TTRWVEEIE. ROE ZFHA TV,

1.2. 1B ENB B AEIR

FTEDHIIC. PostgreSQLY A7 LB DER T IR T NI T, PostgreSQLOBZ R HE DLIICHE
BERBLTWAH ZFIBR T BCICED. KEDORBDHHDPTLHEDET,

T—RZR—XDFFETE S PostgreSQLIE I Z 17 N —NETIILZERL TLWE T, PostgreSQLD
vy avIidUTOBAESET 370X (OIS L) D SEHRINET,

« T=N\TOER, CNUF T—ER=RT7AINZEEBL. VAT T TV r—23>hoDT —FN—
RADEEFERITT IFAT UMD TT —ERN—RUIN T BUIBEITVET T —EN—ZH—
NTOTZ LldpostgresE FFIENTVET,

o A—HD, T—ER—REXTSVSAT7 oAV NIVR) T )y —23> 0 95477 )
T=avidEDME LIEBICZHEEDHDET, TFANMERDY—IL. IZT1HILERT TIr—23
U T=ER=RIIT AL WebR—J % KRG BWebt— /N HBEINET —ZR—UFHLL TR
V= ILBREDBOET . WODDIZAT T N)/r— 3> hiPostgreSQLOERHRYICEAMI L TWL
FIWNFEAEDISATUNT I r—2avidA—HIcE > THEINE T,

IIATINGF—=N\T TV r—2a> TIFHENRIETID 7547 Y —NIBRIND RER>TH
BOWEEA. EDHZE. 7717 T —/NIFTCP/IPRYRT— IR H TBIEZ1TVE T COIXIC




BIE SHIDHEL LD

IFERBL TSV BERS, VAT U DSV I ERTERT7MILUE T—ER—XHF—\T
SUTRET IR TERW(F S BBBZT7AIINRTTILRATERRITTHB) BJREED HBH5TY,

PostgreSQLY —/\I& 0 47 VD S EHMDREFHE Z DL SEN TETE T CNZERT BT,
P—NFEGECIHLW IO R 28 (Mfork ) LE T, EDERFEAN S, 517 reFH LW —NT0O
T ZFTTDpostgres 7O RICK B FHNBRUVWVKETEEZTTVET, 5L T X XEZ—H—/N\7FOEX
EEBICBEBL TOZAT7 D oDERE/RFEHUT. — AT 7717 VD oD#FFEEEY 55—/ 70O
T RDEFHITONE T, (BBAACNIEETA—YHSIEhIDEEA.TE2MZEBEMNEL TERIEL TV
BIETOIETY,)

1.3. F—2~R—ZXDIERK

T—=RAR=AY—=/N\IIT VI TEZDESH D ODBRIDEERIE. T —FZR—XDEHZH A5 T
T, BBFDPostgreSQLY — /NI 2L DT —ER—REEE T I TEEY, BEMICIZ. 7OV Y
DA —HIZUICH LR DT —EZR—=IADERINET,

HANEEEZICEDERATEST —ZN—XDBUMERIN TV BIHEOHDET CDIFE. CORMEER
IEL T RDEIFETHEA TEE L,

FLWT—ER—XZER T BICIE. UTOOTURZEFEAL TSIV, ZOFITIEmydbE WSEETTY

$ createdb mydb

COFIETHEBHRED BT IS CORFEIZHRINL. KEDEDIFRIS TN TEET,

MTDLSG Ay —U W RNTIB S PostgreSQLANIELL 1> A= )LENTLEE Ao

createdb: command not found

PostgreSQLA 1 > AR—LETNTULERWLDN P TILOREBE/NZICEEFNTLAEVLDWVTNHA T, 0D
ICHEX N R TEDOAR VR Z2RITL TH TS,

$ /Jusr/local/pgsql/bin/createdb mydb

CONREIHAMIE->TELRZDBLNEFETA. COREEMRT BICIE. HANBEEBEISERTIH. 1
VA=) LERERBBE R AR TS,

HORELL TUATHHNFET,

createdb: could not connect to database postgres: could not connect to server: No such file or
directory

Is the server running locally and accepting

connections on Unix domain socket "/tmp/.s.PGSQL.5432"?

ChE. H—/\HEFL TULWARLD. createdbHEEL TLWBIRETH —/N\DEEIL TLOWERLWH ZERL T
WET, CBESH. TV RM—ILFIER SR T 3D BIEEICHEIKL TS,

HORELL TUTHHDET,
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createdb: could not connect to database postgres: FATAL: role "joe" does not exist

CCTjoeDE A OV LIEROI—FENARBEHINTULET, Chid. EEEN €O —HHOD
PostgreSQLA—H 7 AU EERL TWRWEHIEEIDE T (PostgreSQLA—HT7 AT NI A RL—
TAVIO AT LDOA—YTATUREIZRITY) . BENEEELS. 7HUVEOERGEICELTE
2Q18725RBL TSV RVIDI—HT AT ZERT 37®ICIF. PostgreSQLZE 1> Xb—)LL 1B
DARL—T A>T AT LDI— (BEpostgres) ICHRBZMNBEH BDET , PostgreSQLIL—HT7HY
RDARL =T AV IO R T LADIA—HFRHEEBRZZE THARINTLSHhBLNE A, EDHFEIE.
PostgreSQLO A —HHEIBE T B7cdI. -URTYFZER T S PUSERIRIEZE M ZRE T 2HEN
HOET,

A—HTHIREF O TVNBD . T—ER—IAZEM T BT-DICNBRMERZFoTLARVGEIX. LT
DAYyE—IUHBENET,

createdb: database creation failed: ERROR: permission denied to create database

LTDA—YNT—ER—RZHFHRINER TIBHERZITF > TV B DITTIEHDFE Ao PostgreSQLA
T—RAR—ADEREEBLIHZE. TANBEEENST —IR—RAZER T 2R ZHEL THEINE
HOET, CNDREELIEZ ST T NEIEEICHEKL TES WL, BE& TPostgreSQLZ 1> A—JLL
T:@lf“%ﬂtzf\ COFa—tIT7 N %ERITTBEE H—NZzERHL 2T HoorTOT1 VL TLEES
LYo

MOZBIDT —ZR—RE(ER T D LHTIEXT, PostgreSQLIF. EXSNT-H AR T DTHT—%

RNR—=RZEHM T BCZFFALTVE T, T—ER—ZIE KB T ILT7RYNEDSE S, 63/81
FETORITRITNIEEDEE A, BELERIZ. BEOI—HHEBELEBIOT —EIR—IAZERT 3
LT ZLDY—IL Tl T—ER—RBEDT 7ML TENEREL TOWET DT, CHUTEDAS
BERSTIENTEET, COT—ER—EER T BICIF. BRICUTEZRTLED,

$ createdb

F=AR—=2%FEALELEoT=5. IR T RIENTEET, FIZIE. mydbT—2ZR—XDFREE (1B
E)THNUE U TOOY VR TENEEETIENTEEXT,

$ dropdb mydb

(COOAXURTIF T—EAR—REGDT 7AIMNIA—F T HIUNETEBOE R A BICIBELRITNUS
BOEEAL) COEMEIFZ. EDT—EZN—XICET 32 TOT7 1L ZYERICHIFRLE I DT, lDEY
CLETEE A FRIICRELIBRICOHINZEHBL TS,

createdbX>dropdb ¥, €2 createdbdropdbiZdDE g,

YA N TEFLKDAIC DV TOHBF PostgreSQLO I—HRIE A RL—TF 1> FS ZF LOL—H T HI VRIS HBES A TW
T, TEIR—RTHE T DI BEHUCFIRA T 5PostgreSQLO A —H R ZFEIRLEF T, BIRL AT NI T 74N TREDOA R
L—TF 4> I RTLDT HIVREEILRFICEDET . CHUSED. F—NZRIBLIEARL —T 4> F Y AT LDIA—HEELC &R
DPostgreSQLA—H T AUVED, BICHEETBLIICH>TVET, ELTE. COA—HRBICT —EXR—XZEL T 3R %
HFE5EY, TOI—HeLTOT 1> TER00IC. -UF T3> zBEIERAL T, #Eid BPostgreSQLO 1—H & ZRIRT ZH T
FEY,
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14, 7—3AR=ZAANDT7 IR

T—=AR—=2%EFH LT U TFICE>TT7 IR TEET,

+ psql&W\SPostgreSQLIIFETNIRAR 70 5 L% T CHUSKD MEEUICSQLOY VR DA . fREE.
KITEITOEHD TEXT,

o pgAdMINDESBREIED I Z T4 HIL7BT7AYEIVRY —)L%, ODBCHBWIIIDBCEIGR TcA TR
2A = FERL T T—EZR—RDEHRIREZITI. CNHBICDWTUEZDOF 12—~ 77 )L TIFEL
DEFEEA,

s BEOFERERESEDLIDEFERALE. MBOT7 S )r—23> O1ER. SIS DWTIE. /N—h IVTEEL
<ERBBLE Y,

COFa—rIT7ILDFIZEEHTICIE. psqlSeRD B ZEDET U TDIAYREANTBIE T,
mydb7 —ZR—UIFHL TERITTBEH TEXT,

$ psql mydb

FT—AR=—RLEEZ BRI STBE. T—ER—RBIET IAINTA—YT ATV RERDET, ZOt
HBAICDWTIZBTEI CereatedbZ {E>TELICEHBAL TLVE T,

psqlTld. TADICUA T DXy E—UHRRINE T,

psql (10.5)
Type "help" for help.

mydb=>

EEROITIFUTOLSICH>TLEDDBLNEE Ao

mydb=#

U T—ER—RRX—=N\N—A—HTHZrcZRLET, BE TPostgreSQLOA> XA R%ZEAV R
F—=ILLTEGBICIZSDESICHE>TVBREEENABWVWT T, A—/N—2—FTHBElE. 77 XFHIEHD
FREZITHEVWCEEERLET, COFa—MITILDOERMICEVTIE. CHUIEBE TIEHDEE Ao

psqlODEBCRIEN RELIIHEIE. BIENICRE > TEIW, createdbDEZRTE psqlDEZET A EIFIU TS
D, FIBENBIET NIFBREBDRAKICENNES 2T TT,

psqIAYRERICH 719 21T 7OV T Tl psqlH AN ZEERL TVWBIE. psqlhVEIE T S1EXRMEEICSQL
BWEDHLEEASTTIZEEZRL TVET UTDOTURZEL TZS0,

mydb=> SELECT version();
version
PostgreSQL 10.5 on x86_64-pc-linux-gnu, compiled by gcc (Debian 4.9.2-10) 4.9.2, 64-bit
(1 row)




BIE SHIDHEL LD

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
2column?

(1 row)

psql7OJZ AlF. SQLOR VR TIERL ZLOREAV R ZH>TWVWE T, ENOBIE/NYIRTvSaX
FI\HSIEEDE T, HIZIL. FFEPostgreSQL SQLOVY U RDEXICRAT AL TELUTDLSICLTE
BENTEET,

mydb=> \h

psqUEIR T T 3ICld. UFEAALES,

mydb=> \q

psqUIRRT L. OX VR TILICEDE T (AREBATRICDOWVWTUEpsqldFOY TR T\ AL T
TUV) 6 psqlDFTELABEINC DWW TUEpsqI TSN TULET, COF a—kJT7 L TINS5 DIEREILBETR
HICERLEFEAD. ERAIZEINSZHERAL THHEVLEE A,




E2E SQLEEE

525 SQLESE
2.1. FX

ARE T, SQLEFEALIZBREARIERECOVWT. ZOBMEZHBALET, COFa—FTILIFEAEDA
FIETHD. SQLICDVWTDFREBRHARIEZE TIEHDFEE Ao [melt93]X°[dated 7] . SQLZERRAL /=& 58
I3ZLBHDFT , PostgreSQLOEFEMBEDRICIFIREZILERL TcH DD BB LITIFFRL TET L,

UTFTRYBITIE BIETHIELnydbE W SBEIDF — 2R~ ZVERL. psq &2 TS BL51 %
TWBILZHIREL TVET,

DY a7 LTI FlE. PostgreSQLY —RERFHRMNCZFN THO. src/tutorial /A FICEBEAINE
T, (PostgreSQLONA FUBHEYM TIEZID 771 ILIEEEN TLARLHOBIHNEE A.) COT7TILEE
B9 37=0ICid. USRI ESIC T DT L ZRICEBEL . makeZxER1TL TETU,

$cd ..../src/tutorial
$ make

CHUCEDRIVTRDMER SN, LT - EROEHRE AR 2ZCCOT7AIUN AV NAILEIhET
ZFOHB LUTFZITITE T Fa— M7 I Z2ta 3N TIE T,

$ cd ..../tutorial
$ psql -s mydb

mydb=> \1 basics.sql

\ilg  BBELIET7 7ML SOV R EFRAIAHE T, psqlD-sA Foavick>T VT ATy FE—R
ERD, FNZNDOXE T —NICEZENC—BHEIELE T, AETTER Y 5I< > Ridbasics. source 771
JILRICHDET .

2.2, 1R

PostgreSQLIZVL — aF )b 7 —AR—ZEH Y 25 1 (RDBMS) TY, VL — 3> OHICIEIRS
NicT—2%2EB I3 AT LATHIECEEKRL TOWET, UL—2avidBERRICIET— TV ERTHE
FFETY. T—7IUCT —RZ BN T ZLIFSHTIEFENBIETT DT, bhDIorcbnficeBnn
BhBLNEFCAD. T—EIR—REEBH T DHAEICITMCEZLDAEXLBNET, UnixBEHDA L —
TAVITIRTLADTFAINET AL IR BERE T —IN—RD—RBLEZET . LDIARRARIZ
FTPxIMERAT —ZR—RTY,

EBT—TNIE FTOEBICRFZ[MITEHD T, H2T—TILDETIE. BEIZ[LIFTAIDOETEWVND
CENTIFT,, BAIREDT — 2B ZRFEET, S TICEVWTEEDIBE ZF5%9 H'. SQLIFT—
TINCHBTDIEE ZEoT-<FAELBVWEEZEX THELILIFEETY (L L. R-BICHERBICY—k
TEBRILIFARETY ),




E2E SQLEEE

T—7IEFT—EZR=RELTEEHSN. 1DDPostgreSQLY —/\N1 >V X EV A TEBINE T —FR—
ADEEIFT—ER—RI T AR ERLET,

2.3. 5iLWTF—FILDIER

TR T=TINDOLTDFDOLFEREZIEET LT FILLWT—TILEEH T 22eH TEE
ERS

CREATE TABLE weather (

city varchar(80),

temp_lo int, -- RERE
temp_hi int, -- BREXuE
prep real, -- k=
date date

);

LAY IREERDITICNT TpsqUI AT T BENTEX T, psqlid. £XOOV TR HZFTEOIOY
URIFHRT T 2B DEERELE T,

SQLOVY VR TIFZEENXF (0FDZER. 27, T ZBHICHERATEE T, 2FD. L TRLILOT VR
BRBZEINTANIL THRVLWIEEEKLE T, 2 CZ11TCANTRIEIZTEERT,, EHiLI2DD/N\1
72 (T--DIFAXSDIRED T, EDRICATILIEHDIE. ITREFTEHRINE T, SQLIFF—T—RCH
BIFITRL TAXF N FEZXBILER Ao 7272L. (ETIFIToTVEEAD) BRIFH —E5 | AR THE
LN TVWEBBIFAXF NN FEXFLET,

varchar (80)I. 80X FE TOERDNFIN N TE ST — 2B EZI/BEL TLET, intid—ARAYR B
BDEITY, realidBEREEZFH/ NI BEZEINT 2B TY, dateldZDRBINSHHMBEEDHNT
To (O BEBUVETH. dateBlDFIDLETDdatell B> TULET, ChidbhhbeTuhblLnEEA
L. BISEELZEBOD BLNER Ao CHUIKIFAHICEDET ),

PostgreSQLIFIZZESQLD T —A AL, int. smallint. real. double precision. char(N). varchar(N).
date. time. timestampXintervalzHR—hL&F T, oo — AR I—T AU T BOEICEE LA
T—HABHYR—LET, FROBDI—HEERDT —HEZFAL T, PostgreSQLZHRA AT 1 XT3
CEMTELXT,, LI o T RZESQLICH T B FHR I B Z T R— 31 DICHBRIGFZ MRS, B4
BXATHF—T—RTIEHDELE A,

MUHICRI2EBBOAITIE, #hrzOMEBRNRMIEBREZRMWLET,

CREATE TABLE cities (
name varchar(80),
location point

);

pointBid. PostgreSQUIRE DT —4ED—HFITT,

REIC. T I D AREICBSTHERHOBDICEDEL WS UTOOY R ZHEHRL THIBR TS
BlrzmmLET,
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DROP TABLE tablename;

24. 7—=TNIITTZHA

MTFDESIC, INSERT ZfERL T 7= LT Z/RALE T,

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

ETOT—RETEESNEVZIEODDPTVWANZTRZEAL TLBILTEREL TRV, BH. &8
HRBEBUANDELIE. CORDEIIC, B—5|ARF (") THRSRIFTNUSBDEE Ao dateB TRIFFTFS
NB3LDIEEBRIIHBDRIR T, LHL. COFa—hIT7ILDOERFETIE BERIABVERICTIZH B
ZICLFE Y,

pointE Tl AL TRDESBEZDEAEHENRETT,

INSERT INTO cities VALUES ('San Francisco', '(-194.0, 53.0)');

CCETOEXTIE, FIDIEEZEZ TEBEDHDELTco UATISR T OB TIE. DR ZEAR
MICER BTN TEET,

INSERT INTO weather (city, temp_lo, temp_hi, prcp, date)
VALUES ('San Francisco', 43, 57, 0.0, '1994-11-29');

DAFARDFIIFERIBE TIEE TIE T, £fow —HDINZERTHEHTIXT, AIZIE. [FKED'D
MHBWVERIFUTDOLIICT BN TEET,

INSERT INTO weather (date, city, temp_hi, temp_lo)
VALUES ('1994-11-29', 'Hayward', 54, 37);

ZLORFEER. BRENLIBEFRICKET 55D, FIOURNZBATRHICIEE T AN RVLPHAIEER
TWEY,

RETHT —F2EALFTOT, LOIVIRZE TATILTLIZE L,

F1-. (OPYEFERL TAEDT —FEEXTHF AN TI7IILASO—RTZIEEHTIET, (OPYOT R
IFINSERTEDBHFZREUEITIHDOEH AN COBBICHELL TVWETOT, 8% DEZFICHEDE T, LUITIC
FERLET,

COPY weather FROM '/home/user/weather.txt';

CCTIERZIT7MILERST IT71ILEIE. 751070 Tldal. NI IVR7OEREFHLTLSBY
SUTHRETERDDTRITNUIEGDEF A Ny IIVRTOEIARA IO T 71 IL B BERAIATHST
o COPYIZIZCOPYOR Y RICDWTDOLDEEL WA HDET .

10
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2.5. 7—=TILADEWEDHE

F—IIHhET—2ERDHETI=OIC. T—TILARIVEDLEZLET, COTHDICSQLDSELECTSIAME
BINEd, COXIERIZSGREINZFTDIANBD) ET—TIIWIAN T —2%ZBOH T T7—T LD
ZRERD) « BEU. BEEOTREAR R (FIBRZIEE T BED) ST DD TEE T, FZ I, weatherd 2
TOITEBROHETICIE. LTEASNILET,

SELECT * FROM weather;

ST TR DEBILTT, T LA > T M TFOESICL THRLBRICADET,

SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B LFDESICHDET

city | temp_lo | temp_hi | precp | date
--------------- O S S
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 43 | 57 | 0 | 1994-11-29
Hayward | 37 | 54 | | 1994-11-29
(3 rows)

BERVZAMNCIIE B 22BN TIIRHZIBET DO TIXT, AIZIE U T 21T TER
ER

SELECT city, (temp_hi+temp_lo)/2 AS temp_avg, date FROM weather;

CORERIRDESICARDET,

city | temp_avg | date
_______________ N S —
San Francisco | 48 | 1994-11-27
San Francisco | 50 | 1994-11-29
Hayward | 45 | 1994-11-29
(3 rows)

ASEEERLIZEATIDOBSNILFITOEBIIEEL TSIV (ASEIEEET AN TEXY ),

NBRITHMAID EIEE T AWHEREA ZBNML TRWEHh RIS 138NN TEE T, WHEREANIXER
B (EfE) RNEEFEL. COREBRANBEERDITOAFEIRLET . KEHLNDRIEHEEF (AND. OR. NOT) =5
HAFFICERTIIEN TEE T, HIZIELLTIE. San FranciscoODmKBEOTRRT —2ZWOEHELET,

SELECT * FROM weather

ISELECT *I3BNEMARIVA HE TERTT A T—7 LA BMNT 3L ENERAEL>TLEVET DT RAY AT LD
O—RTIFEVWCOE THRE—RBICIEFEZSNTLET,
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E2E SQLEEE

WHERE city = 'San Francisco' AND prcp > 0.0;

BRIFRDLIICHEDET,

city | temp_lo | temp_hi | precp | date
--------------- S SR
San Francisco | 46 | 50 | 0.25 | 1994-11-27
(1 row)

BWEHEDRERZY ML TRILIIIEE T HIED TIET,

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | precp | date
--------------- e
Hayward | 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

COFITIE. V—NBIZ+RITHEESNTOEE Ao TI DT, San FranciscoD1TIZIBEFR N ERZH HE]
NELA LDL. ROESICTNIXZEIC EEEDERICAEDE T,

SELECT * FROM weather
ORDER BY city, temp_lo;

BVWEHEDERISEEITZREIICIEET 52N TERT,

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco

(2 rows)

_CTH ERTOIERIZZEET A3 BLNFEE A DISTINCTEORDER BYZ —#EIC{FER T AL CHREXEIC—
BLIEREEICNTIET, 2

SELECT DISTINCT city

2PostgreSQLOHmBHD/N—I 3> BL—EHDF —FR— IS ZF LTl DISTINTOREITO BBIERFSI A EENTED.
ORDER BYIZRETY . LHL. CHISIEEESQLICH T ZER TIEAL IREDPostgreSQLTIFDISTINCTAI D 1T DIBRF T 217528

ZRIEL TOWEE A

12



E2E SQLEEE

FROM weather
ORDER BY city;

2.6. T I HZES

CCETORVWEDLEIF. —EIC12DT—TILCDAHT IR T3HDTLI, BWEahtHEld. —EIZE
BOT—TINTIERTBEH. T—TILHOERDITONIEZREEHIITOLIBXPDA T 120DT—
TINIT 7R TBEHARETT . —EBICR—OT—TILE I ERZT—TILOERDOTICT VR
THRIEVEDEIE HEBVWEHLEBERENE T, FleL T IRTORRT —2EEET 2EHOME
B —RBICRRLIEWEEDBIFENET, TNEITSZHICIE. weather 7 —T ILDEITD ity % .
citiesT—7 L D2 TDITDnaneF | LEEL . B DEN —ET BITDMEA S HEEEIRLRITFNIEAD
Ft Ao

A5
CHUFRIBET L TLHBDEY Ao RRORBEIBER. 1DV O0TOEHEDE

ZHERBEDH. BRI BT ETITONE T LHL. A —h5IdhhbEE
Fuo

CHE U TFOBVWEDLBICE>TITISEN TEET,

SELECT *
FROM weather, cities
WHERE city = name;

city | temp_lo | temp_hi | prcp | date | name | location
--------------- S S S S S S S R S
San Francisco | 46 | 50 | 0.25 | 1994-11-27 | San Francisco | (-194,53)
San Francisco | 43 | 57 | 0 | 1994-11-29 | San Francisco | (-194,53)
(2 rows)

COFRERICDVT2DDOZISFBL TS,

« HaywardMmiZ DWW TORERITHBDEE Ao CNUFcitiesT—TILICIFHaywardic— T 2IEBE A7
M5 T, FEEDKRICweather 7— T ILHO—HIN B D STATIFERIN DD T, CNELSLISHE
RTEBZDNE LIFS<IERTEHRALE T,

o FHLEFD2DDFINBDET , weatherm—J )L EcitiesT—TILHSDFDUR S EEE SN BT
B, CHUSELWVWEETYT . LHALEREICIE. CHUIEEELVVER TIEAW D, *ZEH T 1. BERBIC
HAFDIRZIBET BB TLLS,

SELECT city, temp_lo, temp_hi, prcp, date, location
FROM weather, cities
WHERE city = name;
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E2E SQLEEE

#Y: WHEREAZAEBELIBEDIDORVEHLEDEMKEREL T,

FINIRTEBBZBFESTcD T N—HZEBIEDT—TILDFINZRDIFBIeh TEEL e 2
D2OT—TILTHEHEEL TVBIHEEIE. U TDLIICEBE5DIERRIE VWA ZR I 7HICFI%
ZEMLBITIUIEDEE Ao

SELECT weather.city, weather.temp_lo, weather.temp_hi,
weather.prcp, weather.date, cities.location
FROM weather, cities
WHERE cities.name = weather.city;

BERVEDLETIEIRNTOINGZEMTEIONRVPOAE THIE—MRICEZISNTVET, €571
F T—7ILOVWT MR TEERT 2BFZRDFNEMINTH, BULEHEDKRBLEEA.

CCETICRLIES OB EERVE D EIE. ULTFOLIICHDRE TR N TEXT,

SELECT *
FROM weather INNER JOIN cities ON (weather.city = cities.name);

COEXIFZFTDOIEDDL—MRNNERAINZHDTIEHBDER AN UEDEEDIRE =BT 570HICCT
THRLTVWETS,

CC T EDKIICT NIEHaywardDL O—RZF BN TETBRL IR DZDM ZASMILF T, E1TLT:
LWRBIWEDEIE. weatherz XX+ > L. BITICHL T, citiestTIC—H T 31T HETEVSIHDTY,, — &
TRIDBDSIHZE. citiesT—TILDFDERZRSH DI DB IIBI R LD TT ., COFED
BUVWEHEIEABEEERIENET (CNETRLTIHERIINEIEE T ) o UTOLSHROATIURICHE
OF - IS

SELECT *
FROM weather LEFT OUTER JOIN cities ON (weather.city = cities.name);

city | temp_lo | temp_hi | prcp | date | name | location
--------------- ¥ S U SR
Hayward | 37 | 54 | | 1994-11-29 |
San Francisco | 46 | 50 | 0.25 | 1994-11-27 | San Francisco | (-194,53)
San Francisco | 43 | 57 | 0 | 1994-11-29 | San Francisco | (-194,53)
(3 rows)

CORBWE DL BIFAINTFESGETENE T, BEBEEFOLAICEELIT—TJIILOZBITHRETH—E
HAOIN. —A T BROT—TIL T ERDOT—TILDITIC—RT2HDDHAN B IIINZEHE5TY,
BRIDOT—T =T ZDHN RV, EAOT—TILDT2HAT 38, ARAOT—TILDOFIFZED(E
(NULL) TE#ESNEF T,

#HE: ANSREECEENTRBEOFELT T CNSHNMEZITID EE X TS,

T EESBBICHL TREIE RN TEET, CNIEH OHESGEMENE T, fleL
T MHORRT—ZOKREHFERICHIART — 222 THDHE T T ERF T, weather&1T
Dtemp_loXtemp_hi%. idDweatheriTdtemp_loXtemp_hiZe % L R IFNUILRDEHE Ao LLTDRIL
EhEZFEAL TITOIEH TEFT,

14
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SELECT Wl.city, W1l.temp_lo AS low, W1l.temp_hi AS high,
W2.city, W2.temp_lo AS low, W2.temp_hi AS high
FROM weather W1, weather W2
WHERE W1.temp_Tlo < W2.temp_lo
AND W1.temp_hi > W2.temp_hi;

city | low | high | city | low | high
--------------- S S S S
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward | 37 | 54| San Francisco | 46 | 50
(2 rows)

T EEOEAARZXBITRIENTITELIIC. weatherTm— T ILICWIEW2E WSS AL Z(FIF T
WET, Floo ATEZELLIOHIC HORWE DL ETHIOEDRILEFER TR TEE T, LUTICH
ZmLET,

SELECT *
FROM weather w, cities c
WHERE w.city = c.name;

OV DEBRIED RO LLATHNE T,

2.7. EHIR#K

HDIFLAEDIL—>3F )L T —2R— 2B RFERK. PostgreSQLIF LIS = R—~L&F T, 4IRS
BUSEBBDATTHBIDDERZFHELE T, HIRIE. TTOESICHL T count (FE%0 « sum(EaF1) «
avg (FF) . max (BeA) « min(&/\) LW I BB E T SENNHDET,

BEL T RDELSICETOERHORESENSROBVTUEZRDBZEH TEET,

SELECT max(temp_lo) FROM weather;

EDEFHDT —ZRBDHEFRDIZVWELTS. FEREDOLSIBBVEDLEZEITI N BLNEEA.

o

SELECT city FROM weather WHERE temp_lo = max(temp_lo); fEN

LD L. maxEH%EWHEREA) TER T 3N TEFXEHAD T, COOATURIZENELEFE A WHEREAIZE D
TEENNIBISET OO ERET DD TH. LI > T EXNBEMOEEZITSRIICFHMAESNAITNIL
BEBVWICIEHEN T, COTDICCDFIRDBDET ). LHL. KKHBETITH. BLEHEEXES
BEIIr T BRLEERIESNE T, CNUISIFUTOLSHEIREhEEFERLE T,
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E2E SQLEEE

SELECT city FROM weather
WHERE temp_lo = (SELECT max(temp_lo) FROM weather);

San Francisco
(1 row)

BifLWabhEid. MIOBEWEHLE TREISZCLIIRRICENZFR I 2MULICERE TT DT, COM
WEDEISEEDDEE Ao

7o, GROUP BYRILHA B O ELENDIERITRICIEET T, AIZIE U TOIXVRTHHCLICRES
BORAEZRDBIEH TEXT,

SELECT city, max(temp_lo)
FROM weather
GROUP BY city;

city | max
_______________ $omeee
Hayward | 37
San Francisco | 46
(2 rows)

CCICFEHSLICIITORADBOET , ENTNOENERIFEOEHIC—HT 5T —TILIT2MEKICH
THREMRTYT o UTDKSIC, HAVINGZER T 2L JIL—FESNTIATICT 1L 22T BIEN TS

9,

SELECT city, max(temp_lo)
FROM weather
GROUP BY city
HAVING max(temp_lo) < 40;

city | max
_________ tommee
Hayward | 37
(1 row)

COOAYVRIEFEEEILHBEZITSHDTIH . £ ThDtemp_loDEH 40KREDEHDAHEHILET, &
BICEDE IO, TSIDSIBEZILFIDE T DA ERRICLIZWGEIE. A TEITVET,

SELECT city, max(temp_lo)
FROM weather
WHERE city LIKE 'S%' =S
GROUP BY city

16




E2E SQLEEE

HAVING max(temp_lo) < 40;

LIKESEE L /N E— Ty TFETVWET . CHNUICDWTES.TTERBBLE T,

EHIESQLOWHEREEHAVING A DREIDIEEFAZ IR T U D EE T o WHERECHAVINGDE AR E L
I& WHERED', JIL—TRENZREE I BRICANITZEIRT 3 (L1ch' > T Shize DTz AL TEN
BEZITONZHIEILET) DICKL HAVINGIE. T IL—TeERNERBELIRIC. 7L - iciTZ:&E
RE B, EWVSTETY, LIch o\ WHEREDIIEMIBEIR 2 DI TEE B A ENZEAL T ED1T
ZZDENDANNCT 2D ZRE T HLIIRKRZBLEE Ao —A T\ HAVINGEIZ BICEMNBEEZFS
Y (BEICESC. &ENZFERLBVHAVINGE ZE<CUIF TIEIH . CNUFBRERBILIFIFIEHDF
Ao BLRMIFWHEREDERPE THO MR RLEATEXY )o

BIDH TIZWHERERICER T 2 DFIRZEA T 3N TIE T, ENETOIRENBVHNSTT, Ch
[ZHAVINGICHIBRZ BT 2LDDMRMN TS, BB L SWHEREDIRE TER T I3 TOITICODV\WTHIL—F
P ELPEENITHNRVHNSTY,

2.8. EBH

UPDATEOR VR ZEAL T BIFEOTEEH AN TEIET, 11A28BLUED L TOSEDFTAION
2EBEELE>TVWBRIEN LD oI LE T, EZDBZE LTOOATIURICEST. T—2EEIET RN TS
x93,

UPDATE weather
SET temp_hi = temp_hi - 2, temp_lo = temp_lo - 2
WHERE date > '1994-11-28';

T—EDEHBRDOREZHERBLET .

SELECT * FROM weather;

city | temp_lo | temp_hi | precp | date
--------------- e
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55| 0| 1994-11-29
Hayward | 35 | 52 | | 1994-11-29
(3 rows)

2.9. HIB&

DELETEON VR ZEAL TT—7ILH\ ST ZRIFR T 52 TEE Y, HaywardDR[I Rz REL B oTe
ELET, TDHAE UTOOTUREFRAL T T I STZHIR T 2D TIET,

DELETE FROM weather WHERE city = 'Hayward';
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HaywardiCBI g 25K T —2IF2 THIFRINEL 7=

SELECT * FROM weather;

city | temp_lo | temp_hi | precp | date
--------------- e
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55| 0| 1994-11-29
(2 rows)

MTFOEADXICIFTEFRLAITNILRDEE Ao

DELETE FROM tablename;

ZEMNLBLWIES. DELETEIFIEEL T — T IILDE2TOITEEHIBRL. T—ILZEICLET . ¥ X T LIFHIE
BIICHESRESRDBELSHRIEIFITVEEA!
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B3E SELFHKEE

3.1. IILBIC

BIE Tld. PostgreSQLTSQLZERAL TTF— 2= RELIDT7 I ALTDT 2ERICOVWTERABLEL 7
CCTld. BEEBLL T —2DBAPHEIEZLE T ZSQLOVLK DD DEDEEREEEIC DV THREL
F9, RE&ICPostgreSQLOW OO DILERICEENE T,

AETIFT A BE2EICHZ[IEERCHEZMAET DT, TDEEFHA THLILIFRIIBEET  KEIC
HBWDOH DB, tutorial T LI~ JDadvanced. sqUC A TWE T CE TIFIEDRLEFHA D ZD
T7AINIIEO—RL TES>THBIEN TERZ TV TILT—2HHBDET, (T71ILOFEVAIF2.1EERL
TLIZSELN,)

3.2.Ea—

2.6DEVWEHLEZHSI—EBRL IV, KIEORREETORRESFEZEE LI RN EE RN
SEOTCVWBT VT —2aule > THRICEBR DT CORBIANERBE T 3EICHVWEDLESR
FIBIAHT=KIFBVELEL &S CORIVWEDHICHL T 2—%EL. BEDT—T7ILDLIICEBRTE
BEWVEHEICHRBIZ[HTEEN TEXT,

CREATE VIEW myview AS
SELECT city, temp_lo, temp_hi, prcp, date, location
FROM weather, cities
WHERE city = name;

SELECT * FROM myview;

Ea—ZBHICFIAT 2. SQLT —EZR—XDRVWHFHIBITFEEREE T, Ea—id7—7 )L
BEOFMENTEIMELET DT, 7T =23y RE T IRV T—TILEEN EH o7l Th,
—BLIcMYRTT—R2RTET,

Ea—3ET—TILHMERTEIBIFEAL DB THRIE T OE2—ICH T BE2—DIEHHELLIZDH
DEE A

3.3. AEBF—

citiesT—7ILIC—E T BIEE DRV TISMEXF ICweather 7— T JLICHEBA TEALLIEWELE T, ThiE
T—ADZHEEEDORELFVE T, ZRBPEMAT —IN—IAI AT LTINZEET L6, F
FaitiesT—TIU—HTRITHEET W EONZHESRL. ENhHweather 77— )LICHFTFRL I—R%
BN 3. HBWNEIEHT D, EWoTelUICBR B TLED COFAEICITZLDMELH B L. ELTETH
RMETHDIELN'5. PostgreSQLICHK > THEEI B2 A TEE T,

NEDT—TILDFLVWESIZIUATDOLIICADET,
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CREATE TABLE cities (
city varchar(80) primary key,
location point

i
CREATE TABLE weather (
city varchar(80) references cities(city),
temp_lo int,
temp_hi int,
prcp real,
date date

);

TIIEMBL I—FZHRAL THEL LD,

INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28');

ERROR: insert or update on table "weather" violates foreign key constraint "weather_city_fkey"
DETAIL: Key (city)=(Berkeley) is not present in table "cities".

NEBF—DENEIZ T )T —2a> IO B TEX T, COFa2—rIT7ILTIEZOEEARFILDIIC
ISEAEEFAD . TOITBEBRNIEFLVAIZESEZEXR BTV AEBF—%ELERT 3L 5.
BT —ER=RT7 )5 —23 08 %A LI EHETOTEHIAKESIZAA TS L,

3.4. : 203>

NV H I aUNIETDT—ER—RAI AT LATEBERZRITY Moo a> 0EANERIGE
HOFIEZE—DI2THELD I DIREICEED EIF BT, FIBDETETR DIKRREIFMDERFERIT
DSOSV BIERAFEA NI I3 DFTREDEELRZASHNDIS—H DL, £
NEDFIEIFENDT —IR—RIE>TLKEEEEZFH AL

Bl ZIFEL & HRWITDT —ER—XTEICZHOBEDOOEDK S ZEDHRTESK S I SRS
NTVWBELET . Z7UROOBENSIR T OOEEICS100.00DEED H -7 & EBLIEWVWELE T, BLo
CELBICEHL T D, COSQLIFIRDESICHEDET,

UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice’;
UPDATE branches SET balance = balance - 100.00
WHERE name = (SELECT branch_name FROM accounts WHERE name
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Bob';
UPDATE branches SET balance = balance + 100.00
WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Bob');

'Alice');
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EHNTVBSQLOAVVRDFEFLWILIZDWT, CITIFEETHNE A, BEEA AT COBMAIRIE
DBEMER-T1-0. EROIIIL-BHFHIHEHo>TVBRIETY, IRITHECL TIINS5L2TD
BEHHITHONZIDBLLUIESTLITHNEVDH VTN DREEENBRE T, $100.000 7 XD EEH
5E|FREINTICRTDOREIIRDIAZENZ LSBT AT LDORMEL Ho TUIEHRDEE A, —H. $100.00
73\‘8“1‘71:#&05&&*1&\’67');(@D@ﬁ\%%Iaif*ét*nfcz:u:a mm;t:@fﬁﬁi@m%%ﬁ—ccm<
BB TLLS1. IRIEDBEPT—EARELENRELIIBE. BRICEEX S VD RZFHEIHRITE
BOWEWSHIEDNE T, E%ﬁ?ﬁ%%b?yﬁﬁv:_wkﬁ)b eI B, EOREANESNET, 2{7)
BT O IUEMDN T YOSV E R TRET 2D FE 0T RISB D > Teh WS R A DS 1
REMENET,

H3—AH T VWoTc AN YIS 3V AFTREL T —IR— S AT LICEGRIN B SIS BRIZIEAR
ICRESN., X BERICISYS an I o7t L THERIESEDON BV EWSHESED N ETY,, FlRIEHR
THBEROOENSIREEZ5 | FEEL UEHN S EEBERICRTOOENSDS |FEELEEHRA T X
TLDIZYvaTHATLESCEIIRITANSNE A NSV I3V AREINTVNE T —FR—
Tl HRNFo T2 AVILBDETOEHFHD EDONS U H U3 FTFEL BRI Z T OEIC KR
EREB(TADLETARID) IO EETADE THRIEL TVE T,

SOV REDT —EIRN—RDF QBB RFHEHRFEVSBERITRBER/LTVE T, &
BOSSH I3V D ARHIEEL TLBE. TN ENDNI U F IS avVFRIDNS 723> HiTo
TLWBRTTOEBZRBIENTETUIRDEE AL BIZIE. HBEFH T2 a0 BT R TOXZEDES
ZEFTBAERZITHEOTVBEE VTURDOEN HBXIENSDF T FLLZEIEICANDITNED, R
TOOREL B BZENDIRDIAHZRIEICANBVEVSDIERIFANSNEEAL. ZOFLHKETY,
DED T —ER—X L TOEAWNHREVIZERDAREET, —EDIRIEDBIZTHRMEVIIUICE
WTHRI T2 a3V ETIRTUDNBLID TRITNIEEDERE A FEEFDONS I avIil kB8
(E DS T2 D BN IS TL VD TRET BETARAR T, TDNT U H T3> h el
TZEDRELR T MY H I3y DT oIcBHDETH R I BLIICBDFET,

PostgreSQLTIZr > 023> ZiEM 3 5SQLON >R ZBEGINE COMMIT THA TRELEF T, > T C
DERITEDFIZDR S T2 3> DERBRFRDEIICHEDET

BEGIN;

UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice’;

-- 4

COMMIT;

S OL AR OBRPTIIVRZITHORW(FURDOAOERS D BDERH oL SWIFE) LHIMTL 7
1HE1E. COMMITTIZ7R<ROLLBACKZERL TITo7c 2 TOEHZWELE I -

PostgreSQLIZEBR L TDSQLX Zb S H I3V N TEITT LR > TVE Y o BEGINZEFITL AL
BE. TNENOIEIEEEMICBECINAMTLTLBE AL (BIHT 1) COMMITTHEEN TLWSBDrL
F9, BEGINCCOMMITTHEN =X DI IL—AEN TV oy ar Ty e ENZ b HDET,
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P
WD DISAT NS TSIIEBEEHICBEGINECOMMITOY VR EZHTL. I—HICSh
5:&7:;<|\5>*7°‘7>a>7‘|:|‘y7b<ﬁ§bccabi3‘o FEALTWSIYATT—ADRFaX
VRTHREEIL TKTET

Y —TRAVINEERTEIE T FSUH I aV AT R LOREEMADHIETZZE A aIBEICRDE

To T—TRAVMI T IH IO HERT 2H 2B ERIRNICIKET 52— H. ESNALIZDD
P HEIAIYRLET, SAVEPOINTOY VR THE—TRA U EERL % BETHNILROLLBACK TOOIY >
RICEDE—TRAVRETO-IWNYITEET, EBSINcE—TRAUIO—INYIT BRI UME

DOEDETOS I HF I3y DT —ER—IADEBIIWEINE TN t—T R UNUBIOEEISFREF
INEJ,

=D RAVETO-NUNYILIZERTHOE—T R UMIERINIEEXZTI . CDDAETHEIIC
O—JLN\YITEET, BICBEREDOE—IRAIUMIO-ILNYITEIHREN VD THNIE. TNE
FRFRL S R T LN —REZDEBHBRNT DED TEEXT, HD—TRAVNEREBRLIEDE—T Rk
ICA—ILNNY I T BLICED. BEMICEDRICERINICITARTOE—TRA UM RRINZZEITE
BLTIEEL

NSETUIS I3 TOv IR TREIZAD T DT —ER—XyiaryhsidfMb Rz EFH A
oot oS> 0Oy o IIVNLTERE. oty a3y Bz I v INTAD 1 DOE YL TR
ZBESITHEDETH. O—IL/INYIDITAILRL TRIRICEDEE Ao

RITOT—EZR—=XZBVWHL TLETWVW 7URDOOEHDS$100.00%5 | FHL TR OOEICIRDAT
LETRICE>TRITIEHRLT—DOEIIRDIAD ARE o [N S EL e COGEE—T R
URERDESICEVET,

BEGIN;

UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice';

SAVEPOINT my_savepoint;

UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Bob';

-- Bok.

SNBE Aol U ) —DAOEZEDRITIIE,

ROLLBACK TO my_savepoint;

UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';

COMMIT;

ZOBIEHESABIRICEIMIELL TOETH . =T R UrDERZEC TS Yoo 3> JOvIRT
ZLDEIEZITZBIEDOHDET, ISITIFASHDIS—CTY R T LD HF oS3y Ty o= HilR
REEICLIIBE. B2ICO—ILN\YILTEBURAT 0% B 9 1UE. ROLLBACK TOOYRA NV H S
a0y 0FEHERDRE I E—DFERTY,

3.5. 7RI

22



V1Y RYBBISIREDITICAISHEBRER T 27— T ILTOESITE > THREZITVLE T, CNIIEKE
BCEDITON BB ORI LIBDHD T, LIFE2TH VA VRUVENMHUOHLDLIIC, U7
YRUBEBICEDITH BE—HNTICTIL =SB BOEE A, EOHDD, [TIEENZNERID
BeiFELET . BAITIE. Vo RUBABIEEVEhERRICEBIRETRIT TR ZNULEDTTIC
TOERTBIEN TIET,

CNIZEDEEDFITRELEZNENDRRBEDIR S ZE DL IR T 2D ZRLIAITY,

SELECT depname, empno, salary, avg(salary) OVER (PARTITION BY depname) FROM empsalary;

|

+
develop | 11 | 5200 | 5020.0000000000000000

|

|

|

|

|

develop 7 | 4200 | 5020.0000000000000000
develop 9 | 4500 | 5020.0000000000000000
develop 8 | 6000 | 5020.0000000000000000
develop 10 | 5200 | 5020.0000000000000000
personnel | 5 | 3500 | 3700.0000000000000000
personnel | 2 | 3900 | 3700.0000000000000000
sales | 3 | 4800 | 4866.6666666666666667
sales | 1| 5000 | 4866.6666666666666667
sales | 4 | 4800 | 4866.6666666666666667
(10 rows)

RAD3ID2DHFFE. T—T LempsalaryhSEHEDHSIN. T—TILRDENZNDITISHLLIDD
HEHITHEELEFTAFB DI, TRITDITERECdepnameDEZIFOLTOT—TILITICE>TEIFL
e FEERRDLTVET, (CHIEEEE. JEV 1 R DavgEMRBBRERLC TE A OVERAICED T 1R
B L Tk, Do R IIL—LITEDSESINET,)

D4V RUBHEECHUIEBIC. TR IBBB S I BROBRICKHKIVEREAZEAET. cNABEDHE
B FTEIET R UENBEBEEXICX RSN LA TY, OVERAIE. TV RIBSEIC KDL
DI=HENEDLEDITHEDESICDRINZHD ZBBRISRELE S OVERIDPARTITION BYAJIE. 17
%#PARTITION BYXDEILE%XHE T ZTIL—F. §RHE/N—T 0> avIlDEILE T, TNENDOITICH
L. oV ROBBISIRETERIC /NN —FT 1> avIicnBIN3TICE> TR NE T,

OVERICORDER BYEMER T A LICKDTr VRIBEHM TUIBINZITOIBFZHIEHT B TIED,
(U1 >R IDORDER BYIZITHHENTNBIEFIC—HTIHNETSHDERAL) CIIChlZEHITET,

SELECT depname, empno, salary,
rank() OVER (PARTITION BY depname ORDER BY salary DESC)
FROM empsalary;

depname | empno | salary | rank

develop
develop

8| 6000| 1
10| 520 2
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develop | 11 | 5200 | 2
develop | 9 | 4500 | 4
develop | 7| 4200 5
personnel | 2| 3900 | 1
personnel | 5] 3500 | 2
sales | 1| 5000 | 1
sales | 4| 4800 | 2
sales | 3| 4800 | 2
(10 rows)

CCTRENTeL DI, rankBBEIE. £ 2N DF)4< DORDER BYDIEICK 3 BIRTFEITD/N—T >3RI
&7 3)E(z%Z. ORDER BYR TERSNIEFZE>TEMLE Y rankiFBARI B /NI A—F 2B BELE
B A COMEIFOVERAICKDTRITRESNB7OHTT,

T4 VRIBHTEBINDITIX. TDWHERE. GROUP BY. & KTFHAVINGE) T 1)L Z—EMFBNf-fIVE
HEDRMAICE > TERINTMRIET—TILIDITTT . BRI WHERESZAFIC—EL ALV DHHIBRI N
721D VR IREHMD SIZRZF A BHST-0VEREZAWT, EL-T-FEICEDT—2%5 08T 3
BEODORUBEHEEBVEDEDNEATHBVEE A LHL. CORET—TJIL TEEINITOE
—DEFED F T2 THEEBILE T,

ORDER BY(E\ TDIEFFHIHEETRWGE. BIRAJRETH B 2 R TEEL 7o PARTITION BYBREIARIC
BB ITBEHDTIET, COFE 2 TDIT2IFCE—DN—T12avHFELET,

T VR IBEMICEELICRIDEERBLZN HDET, ENENDITICHL T FEDVAV R TV — A
IENB. FDON—T1>a>NOITOEENFELET . T VRUBBOHICIZ. N—FT a3 2K T
B DA VRITL—LDITDOHTLTER T 2HDHHDET, T 74 /L Tld. ORDER BYDIEEIN
B2, IL—Lld. N—T1>a> DIBRHHSIREDITETD T R TDIT. BLUPENLDERICEH SH0RDER
BYEICHESEIRTEDITEHE RLIERFICAR DT R TDITH OB INE T, ORDER BYNBEEINTIHZE. T
THILRDTIL—LIFZDN—F12aVRAOTRTOTEEHET, L sunaEALAIERLED,

SELECT salary, sum(salary) OVER () FROM empsalary;

5200 | 47100
5000 | 47100
3500 | 47100
4800 | 47100
3900 | 47100
4200 | 47100
4500 | 47100
4800 | 47100
6000 | 47100
5200 | 47100

YEh OBEETYAURYIL—LEEET BN DA TSIV hHBOET I COF 21— T L TIRIBVEE A SHlIE. 4.2.8%5
LTS LY,
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(10 rows)

LTI, OVERBIRIZORDER BYW FEELEEAD T, V4RI TL—LIEN—T >3V B—T9 .1
IN—T >3 VIEPARTITION BYHHDEHADTT—TILEEREBDET EVEZ 2. BHIEZEN 2N,
T—7IU2EIHLTIThN. TOFER. FHATTRLERZBILIZEDET LHALUTDLSIC,
ORDER BYHZMZ L. IFRBICELZEREZEEXT,

SELECT salary, sum(salary) OVER (ORDER BY salary) FROM empsalary;

3500 | 3500
3900 | 7400
4200 | 11600
4500 | 16100
4800 | 25700
4800 | 25700
5000 | 30700
5200 | 41100
5200 | 41100
6000 | 47100
(10 rows)

CC T sumiERAD (RBELVY) salaryDSIREDITE T IREDBDLERTEIETZZFA T 5TEIN
F9 (BT dsalarylcid g 2ERISCEEL THZT W),

Y VRIS HE DSELECT XL ORDER BYAJICFE> TEFBEIINE T, GROUP BY. HAVING, H&
UWHEREA) R ZFDMDIZPA TR LESIN TVE T, TDEBHIE. T VR UBEEIIFREAIC. CTICEIF
ESHAPMNIBINI-RICEITINZINS T XU RIBEMIZIET VR OEHBEBORICETS
NE9d, INHMEKRT IS V1 RUBROS I BICENBEBRTIVHLZZH THEWTI A ZDHIE
DI WEESTETY,

DA VRTEBDNMTONIR, TICT L IR ZIT oD N —F 2T IR ENELTIHE. BIFVWE
HEZERLET, AledhlFEd,

SELECT depname, empno, salary, enroll_date
FROM
(SELECT depname, empno, salary, enroll_date,
rank() OVER (PARTITION BY depname ORDER BY salary DESC, empno) AS pos
FROM empsalary
) AS ss
WHERE pos < 3;

EERBVWEDOEIFILDNEVirankZFF > TcAREVWE HEDEDITOAZERTLET

BLAHE A EROY 1V RYBRESTIHE. 7 RYBKICRA B0VERAZ TR T 5N TEE
T L UESR OB TRL Y« Y RILIBE e BB AISEISERL A0, FTT5—EBINETTMN
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HDICWINDOWA] T« R IR ENEIC K BT % 1. CNEOVERATERB T 3N TEIEIT UTICHZR
L9,

SELECT sum(salary) OVER w, avg(salary) OVER w
FROM empsalary
WINDOW w AS (PARTITION BY depname ORDER BY salary DESC);

I VRYIBEEIC DOV TRDEEMIE. 4.2.8. 9.21. 7.2.5. BKU SELECT X = a7 )L R—JIZHDE T,

3.6. k&

WERCIIA TS IMEAT —EZR—IXDELE T, T—EIR—AEHICEVWTINETICAD T EIRRE
WATBEME = LI TNE T,

22007 —7 )Lcities () 7—7 )L capitals (MNER) 7 —T L ZEoTHEL &30 MERIZAKE B HD
T THHOET DT, 2 TCOEHZIRNT BEHIA DL AL THOMEBLRTT RSN DFHENBETT,
BUALBSRDLSAREZTIXRTINbLNEE A

CREATE TABLE capitals (
name text,
population real,
altitude int, -- (7o —hEAD
state char(2)
B

CREATE TABLE non_capitals (

name text,

population real,

altitude int -- (T — HEf)
B

CREATE VIEW cities AS
SELECT name, population, altitude FROM capitals
UNION

SELECT name, population, altitude FROM non_capitals;

BVWEHEZHITEDICITEBIIHOE R AN FIZIE ERDITZEHT BRICEEDET,
FODRVAEREIIRDESBIEX T,

CREATE TABLE cities (

name text,

population real,

altitude int -- (T — Ef)
iF

26



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

ZDFITIE. capitalsT—ILDITIFEDcitiesT—TILH B2 TDFH. T toEname (EH )
population(AM) ZL Taltitude (&) AL E T, nameF DT —28|F. AIZERXFHDI=0HIC
PostgreSQLAN#IH D SER TW\DtextB T, MEBDT—TILIF. ISR TINER T statedZ#HF5
F7, PostgreSQLTIE. T—7ILIEEE[R TN =T —TILh B NIEEhENHh SEMHZMEAT I

ISEED

MTFoEWEhEDOAF. INEBBHEHT. B@5007r—hUALICMAET 22 TOEHZRDHZHDTI,

SELECT name, altitude
FROM cities
WHERE altitude > 500;
ST ERLET .
name | altitude
___________ e
Las Vegas | 2174
Mariposa | 1953
Madison | 845
(3 rows)

ZD—7A. MEBTIFBVERS5007r—h U EICAIE T 38 R DT HLICLWEHIRD L SBEULWEHLE

IC7EDE T,

SELECT name, altitude
FROM ONLY cities
WHERE altitude > 500;

name | altitude
___________ P
Las Vegas | 2174
Mariposa | 1953
(2 rows)

ZZTCcitiesDENCENNLI-ONLYIE. AR ICE W CcitiesT—TIILOTRICH D T—T )L Tld %<,
citiesT—7ILDAHEBRBRT D HEKLFE T, BEICEHEAL 7=SELECT. UPDATES KUDELETEZREEIZ <D
OV URIF. CONLYREEZ T R—FLTWVET,

x5

MAIEZ<DIHE TERNTTH . —BEEFKIPHEF—CRETNTLRVDTHBETIE
HOFE Ao FFMIIFS5.9ZBIRL TSI,
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3.7. F®

SQLILEMITDIDF 2—kI)7 )L AFITIZAN TORW S DRRED . PostgreSQLICIFHNF T, T
SOREIF. AZDTED THLEHALE Y,

Hor BLDAFIBRINBLEH THIUS. PostgreSQLOWebH 7RI &DELDUY— A ZIMTL
£7,

2 https://www.postgresql.org/
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IN—K11.SQLEFE

JN—F 1. SQLEEE

CCTIE. PostgreSQLTSQLEFEZEMR T2 EZHALE T FTRANCSQLIBX 2ARIC DL TIRA,
T—REARF I BEEDIER A E. T—EIN—RICFRTBHE. ELT T—ER—IADEWEDHE
ZIIDHAEICDVWTEHRAL TVEE T AN—rOFETIE, SQLAT VR TREARIRER T —F B Bz 48
NLET . ELTHEDDOED TIF BELMEREZRIRY B7cDICT —IN—RZFHB T IRICEEZE BB
DHDRICDVWTERAALE T,

CCTCORABIF FIDEBEODI—F THRDOR—JZAEHBR T 28 RIODOSREFTE2TORNY
OHEBETIALSBIBRICE>TVET, BECCICHABRNMIIL TOWETD T, HI—HFIINBRE
R EEATHRUZEN TEE T, CCTIEMNEY OIZE T 2D RO B> TOWET DT FENDIT VR
DFELHEIRDNER I —HIL/N—F VIZEBREL TS,

HREFEEIE. PostgreSQLT —ZAN—IADEHFEHS LUSQLANY VY RETOAEEA > TWESI—HTT,
FREINBICOVTIBR TOAWVWI—HIE. KEDFIC/SN—h BB TEAICRZEE2SEHOLET, SQLO
T URIEEE PostgreSQLON SER iR psql2EBL TAHLETH . AFOMEEE R cthdT05S L
HERATIENTEET,
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LTI =20 1 NPT 116
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115 BEED AU T YT ADFRFF BT oottt 407
11,6, B A T TR e 408
117, TUCTE T DA I TR ettt et 409
118, BRITA S/ T W R ettt ettt ettt 410
100 B T D R B B TR ceee ettt ettt e 413
11.10. AT WD REBBEMERT .ottt 414
1111 AT WD AT RN ettt 415
1112, AT WD RIEFBIRTEDAREE ..ottt 417
12 B S TARER oottt ettt et e e e eaaaa 419
120 = 3 NSRRI 419
12,10, STEEUETAITN? ettt ettt et et e e 420
12.1.2. B RBIE T RRBBE oo 421
12,13, B ettt ettt ettt ettt esae e 423

122, T=TILEAUT W oottt ettt ettt 423
1220, T T ILBARZRT B oottt ettt 423
12.2.2. AT YD ZDVERL oottt 424

12.3. T ZIRZRDEIED .o ettt et 425
12.3.1. STED V7R oottt et 426
12.3.2. BAVVE DD IS e ettt 427
12,33 AR ERIE TR D T T2 oo 429
1234 FEBRDIBEE ..ottt 431
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12,4, JBIIHEBE ..o ettt et ettt et e eteeeae e 432
124,01, STEDIRYE oo e ettt et 432
12.4.2. BB D EEIBIET D e 433
12.4.3. BENEFIDTEDDRUITT (oot 436
12.4.4. STEDREHBIRDUNEE ..ot 438

12,5 T ettt aaas 438

12,8, B oottt ettt e ettt e e et e e ntee s 440
12.6.1. AW TR e 441
12.6.2. SIMPLEEFER ..ottt ettt et et e b e et e enbeennee e 442
12,63, BB B .ottt 443
L R = == PR RRT 445
12.6.5. ISPEIEFER ..o 448
12.6.6. SNOWDAIIEEZE «.oooiiiiieee ettt a e 450

12,70 BBTEM oottt eaa e 451

12.8. THE RMEERD T ARE T /N i ettt 452
12.8.1. BRTED T AR e ettt ettt 453
12.8.2. IN=TF DT R oot 455
12.8.3. FEE DT AR e 456

12.9. GINBEUGISTA U T W RATEER ..oooeeeeeeeeee ettt 457

12.10. PSAITFZRTE e ettt ettt e 458

1210 FUBRERTE Lottt ettt et e e eneas 461

13, TAIBETRITHIAED ..ttt et et ettt ettt e ettt e et e et e et e eteeeaeeeaeaas 462

LT =25 > ORISR 462

132 DT T DIIEE oottt 462
1321 U=ROZYTARDBEL ANUL oot 463
1322 UE =BT JLU=RIBEL ARIL oot 465
13.2.3. ST SAHTILDBEL NRUL oot 466

13,30 BETRBIIIY Y ettt ettt e 469
13.3.1. T=TILLARILEYZ oottt ettt 469
13.3.2. FTLRILIEIY Y ettt ettt 472
13.3.3. Re=ULARILIYZ ettt ettt 473
13,314 TR ettt ettt ettt 473
13,35, BN BUEIY T et 474

13.4. 75 —=23 LRIV TDT —FD—BMHETF TUT oot 475
134.1. VT ZAY TSI o2 a>ZBAWNE—BMEDTRIL oo 476
13.4.2. BBRMATOvF > IOy % AWE—BMDIRIE oo 476

LT T2~ RO PRRTORROR 477

13.6. EIVTE AT TR e ettt ettt ettt 478

B == = e ] SRR P 479

14. 1. EXPLAINDTURD <ot ettt et ettt ettt ea e e e e e e e saeesaaeen 479
14.1.1. EXPLAINDEETR L.oooiiiiiieiecceee ettt ettt eaaeeaee 479
14.1.2. EXPLAIN ANALYZE ..ottt eaeseeene s 486
L A== TSRS 490

14.2. o F T BRI L AIEET BER cvoove ettt 491
14.2.1. BE—BURETIEER ©oooveeieieceee et 491
14.2.2. FRBRIEET TR ©.veeeee ettt ettt ettt 493
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14.3. BBRBIZRIOINEI T TV FTEBITIT D oo 496
R e A AN S a2 3 N 498
14.4.1. BEIOSWREA TICT B o 498
14,42, COPY DD IR oot e s s s s e s nnennnnnnn 498
1443, AT YT ZIHIBRT B oottt 499
14.4.4. NEBE—BIETDEUBR . oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt eaaaeaes 499
14.4.5. maintenance_Work_MemZIB X0 T .oooviveeeiieieeeieeiiree e 499
14.4.6. MaX_ WAl ST ZO7 B G e 499
1447 WAL7 —AA TRIBE AN =22 FGL VT =23 DL oo, 500
14.4.8. B B ANALY ZEZE 32T oeeeeeeeeeeeeee ettt e e aa e e e e e aeasaeaaeasaseaeeasaaaaaaaaeaes 500
14.4.9. pg_dumplZBI T BN DIDITE (oo 500
1A D KA T 7D U B R o oeeeeeeeeeeeeee ettt e et a et e e s s aanannnannnnnnnnns 501
15, N T IL TN e e aaaaaaan 503
15.1. NSLIL T ITINFEDESITEIKD DY oo 503
15.2. EDESBEFIT/INTLIL T TR ER TIBDDN? oot 504
15,3, I T T T a1ttt a ittt aanantnrannnnnnnnn 505
15.3. 1. INTL LRI e 505
15,32, I T Il T Y e ———— 506
15,33, T BRI et 506
15.3.4. INTLIL TSI IBE T BEID e 507

15,4, JN T LR ettt a e e e e 507
15.4.1. BB ENIDT=DDINTLILTANRILATET i, 508
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$45E SQLOKE

AETIESQLOBXICDWTEHALE T . AZDARIF. T—FDEECEEDHICSQLOV VR % #EH
TBHAECOVWTHLSGHIB T 2UEBDEXIER T 5 E TOEBEARDET,

CDEIFSQLT —ER—AB TERAR>TREINTD, F/zldPostgreSQLICE B AR E O DIRAIC LR %
BATWADT, SQLIZDVWTRHIL TWAI—HHAEE FR RGO EEHHOLET,

4.1. FA)DIEIE

SQLOA A, DEHEZIOIATY RHNBEDE T, AV VRIEN 2V ENST-HOTHERIN. RERITES
> (1) TEHOET, ATARNI—LDETHRIIDIT U REZEDHDSEET, EOM—T D EHIE
REDITVROEBXICEDET,

= 2ldF—7—R, @B+ 51 CHEENZH# T VTV (BLUISER) . FRAXFES VRILT
To b—UUIFBEEH (XRR—X, 27 &HIT) TRYISNETH . BEEIHRIFNIE (—RRBICIZRR %
NXEDMDR—T > B BEL TUWRIREDH) BREHDFE Ao

PIZIE AT DHDIF (FESAYIC) ELVLSQLOA T,

SELECT * FROM MY_TABLE;
UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

COBILLITICI DAY VR EEERL . 320X VRAERKL TWET (WFLDHLIDDOYVREL{TTE
<HBIEHDFER Ao IITICEBOIT R EANTRICHAEETI L. 12OV REERITICHITTE
GBI HABETY),

TBIC. AFISNISQLICTAY MMV TV THIBVEE Ao IXVMIN—=T 2 T3 AL TORMRIZZER
LEILTY,

SQLIENIE. ED—0 > h AT RZHAIL. ENDARSURTEND N T XA—=2ZMNIEL TE I
CEER—BLTULEEA. BHIDOLK DD DR—IUIE—RRICOYVRETY, LIzh > T LD
HUWTISELECT. TUPDATE]. TINSERTIOVVRICOWTGEESRAT 328D, LhL. Flx
IEUPDATEOY >R Tl SETR—2 > REDMEBICHICEEIRINARITNIEBDEE AL COBITHEHLNT
WBINSERTOY VR EFEAE T B7=OICIFVALUESc—O U B E T, FNENDIY VR DIERERESHRE
IEN—FVITEHBEIN TULET,

4.1.1. #AlFEF—7—F

LEEDHNTH TS BSELECT, UPDATE. HLLIFVALUIESD K Sb—IUE F—TV—RO—HITY, F—T—F
i SQLEFE TREF ST ERZEF > TCLBEFETY o MY_TABLER—T 2 AN —T U3+ D—FI T,
B HONBIVURICE>T T—TI FN DT —EXN—=XF T I/bORRIZHAILET . L
et > T BICTERIEIEIN B DHDET, F—T—REHBFISECFADEEZFF DI, 558
M5 TUIA—=T VD ERIFRODF—T—R LD OIS HBNEVNSILICBRDET, £ETOF—T—FD
DZMEFERCICHDF T,
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SQLERIFLF—T—RIF. XF (a~zH LU EBXAFENINFLIELatinXF). 7> HA—XO7 ()T
RESERITNUETVITER Ao A FEIZF—T—RORTHLNFIE XF 7V A—2a7 . HF (0~9)
HBWIRILEEE ) ZFERTREN TIET,, 1ZESQLOFEMICRES L. RILEEEIFHBIFATIEFERT
FRVILISEEL TSV, TEHS, INEFER TR 7 T —2 3> OBEMNIXBEC RS EED B
DX, ZESQLTIE. BFEET . HAWNEIT VA —RAT7 TIRE 1D h 27D 3F —TU—RIFEET
NTLWEH A LTeh 2T COFER DB FIFIZEDSEDINRERE T DABEENBVEVWSER TR
BLERXFEY,

2 T L VINAMEDATALEN-1/N TR KD RVERIF 2 BV EH A SORVERIZIT VR TECILIFTIET
BTSN TLEWE T o 7 74 )L TIENAMEDATALENIZ 6472 D T #AIFIFRR T3\ IR TT o D
RN BIREIC AR BB E1E. src/include/pg_config_manual.hPIDNAMEDATALENE R DER ZEL TP
FTIENTETET,

F DR3BS TRVEAIFISAX TN T ERILEE Ao LI T,

UPDATE MY_TABLE SET A = 5;

& U TFOXEFCEKICHEDE T

uPDaTE my_TabLE SeT a = 5;

BEMNICLLEODNBEHFETIE. F—T—RZAXF T GAIZ/NXFTEEET AIRIETFEDLIICED
E S

UPDATE my_table SET a = 5;

BRI FICIFBI RN B EE D HDE T KEUVF#H]T-HAWE5 AR S5 7Ty, ERDOXFDERD
#_F | AR (") THARLHDTY,, RYIDEAIFIEBICEAF THoT. F—T—RTlEHDEH A, TY
5. "select"lElselectieWSRFIDFHBWNET—TILZBWVEHEZ/HICHEZFTH . 5IAFDL
HWselectldF—T7—REL TEBBEIN DD T, T—TILBLLIFFIAHD BIFINZE D TIEEIF TS —
ZRECLET, 5| EHEAFIETERDORDLSICECEN TEET,

UPDATE "my_table" SET "a" = 5;

5 ARMMEHEMNFIE. I RODXFUATHNIIEDLSBXFTHERET (ZEFIBRFZEHRVIEG
Bld. ZEFIBFTFZ2DOAALEY ) CHICED. ZERTUNT IR Q) 23T T—TILAVPHARE. C
DFHEDRIFTNUIIENBVESBREFIDHDZEBIEDAIREICRDE T . COBBICEVTHRIDHIR
IFBERAINE T,

5| BRFEIEHEAFICIFEREAHD. a—RBFS TRHIINZ I AT —FINTcUnicodeXFZEL LN T
TXT, COEFIE. (KX FEISNXXFDOUDRICT >V INTUR) TIRED, FOBERICEAZHEICA
NFICZEBRFERITET, FIRIE. U&"foo" v BRDET, (CHICKDBEEFEDARBREMENELDE
ISEREL TSV, COMEEEE T AICIFZEAZEREFORIRICANET,) 5|BRFOF T, Unicode
XEFIFNY I AT 2l TNUCHKAMTLOER DX F IR EFS T FEHI1D2DFELL T Ny IR
Zv AW T T ZRAFFE. EL TRV M6 ERD X FI— R ESICED IR —THEA TIEESN
£9, FIRIE. BRI F"data"IFRDESICELTEN TEFEXT,
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U&"d\0061t\+000061"

KODLUEKRDBHZHIEO TEED slon] (R) #FVILXFETEV-DHD T,

U&"\0441\043B\043E\043D"

NI RSV aANDIR T —IXEEFBLIEWSE. XF5DRICUESCAPEA) % {FEBL TIEE 9 5
EDERETCTY BlEHIFET,

U&"d!0061t!+000061" UESCAPE '!'

TRT7T—7TXFICIE 1I6EREADONF . 7SR5 B—5I AT ZE5 A ZAXFUHNOERD
B—YF2ERTH N TEET IR —IXFITIZZE5F | AR T R<E—5 | BRF Tl TW 3T
CITERLTIETL,

A FRICIRT —TIXFZZDEEZOHBOICIE. ENz2 D58l TKZTLY,

Unicode TR —F X3 — N DRFEBILARHNUTFSDIBEDHEM T, o —N\F2 AR B
LWSNTWBIHE. ASCIEERE (\007FET) DI—RRA I DHIEETIE T, U+FFFFEDAZ AR O—RAR
UNEFOXFEEBR T AUTF-16 YO —~ RT7ZIEE T 37-0IC. MO ROm A% FERT L
N TEFTH . FIBNCIZHTTE R DIBEIC KD NI RBICARDFE T, (O —tRTIFEFERKRIND

DIFTTIFHRLL —DDI—RRAUMIFEEINTH S, UTF-8ICHBLINET )

SIRARFHEDABVRFIEBINXFICEIRSNET A BRIFE5 BRI THO UL 2 TANFENX
FHXBINDELINTRDET, FIRIL. F/ABIFF00. foo. "foo"lFPostgreSQLICENIEEL HDEL TH
FRENFTHN "Foo"&"FO0"IF. CNB3DLH FIeBEWNIEST-DDEL THRIRSNE T (PostgreSQL
HEIBRFOEH RV Z N FZEL THRIRT 2 CIFIBESQLE BN HDEH A AZHESQLT

IE5 I BRORADEVEFIEI A FICHBIRIN ARSI FLEINTOVET, LTeh > THEZESQLICENUIL.
foold"FO0"L[EIL TH BRI T, "foo"CIFBRBIETHDTY, HLBWEAIEER 7 SV —>a>=EE
WASIE FEDLENLEISFI AR TEOU D HAIWVIFEKEEFLEVDOVWTNNNIHR—T 5% H
#BOHOLET),

4.1.2. EH

PostgreSQLICIE. 3DDIEEIZTUAI INDEBDBHDFET . XFF EVEXFI ELTHFTY . B
FBRRARE TIEE T 5L DT ZOHBEIFI RT LICE S KDEMARIRENED BUVMREN ATEE
ICRDET, COLTMD A EIC DOV TIFRIFETHALE T,

4.1.2.1. XFHEHK

SQLICHBITAXFHIESHIZ. B—5| BRI (") THEAENIEEEDOXFDILV T, HlIZIE. 'This is a
string' T9 . XFEHEHRNICE—F | BARFEESHBICIE. 206 TE—3 | BRESILET, FIZIE.
'Dianne''s horse' T, ZE5|AR(")CIXE—TIFRVRISEEL TS LY,

2DDXFHEHD | AL DDWITEEARZERDAH TRYISNTVBIHEIF. 2DDEMHITERFS
N REMICIDDOEHREL TEDMNIESIMIEINE T, flzrmlEz I,
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SELECT 'foo'
"bar';

=N

SELECT 'foobar';

CRICTY LA,

SELECT 'foo' 'bar';

FEMNBEXTIEBOFEEA (COELEL AR BIREVISQLTROSN TVSBHD T, PostgreSQL
TIZCDIZEICRSTVET ),

4.1.2.2. CEERITRr—TTOXZHEK

PostgreSQLTI. Ffew IR —FIXFIERMZZTMTET o CHUIMEZESQLOYLET T, TRT —

TXFHEHIZ. E[AXFETHNXFETENFVERA)EBRE—F | BFOERICEIR T 2 THEES
NET, HIZILE foo' T (EERITISEZ TR —FXEYEHTIZ. RYIDFIAS | BRFORICDHE%
SOl TLESVY) TR —TXFFDHTlE. Ny I RS5vSaXF\ICKDCERBDLSHB/ VI ATY
VA=Y ZH AL, FORTNYI RSy a8 FNUKHKXFOHEAEDLEN (KR 4.1TRLIELDS

I BB NTMEERIBLE T,

RAINYIRSGYDATRT—T—T VR

NYIRSY2aATRT—TI—T VR FERR

\b Bk

\f W=

\n H1T

\r 'R

\t &7

\o, \00, \0oo (0=0-7) SHEL/NTME

\xh, \xhh (h=0-9, A-F) 16HER/ N1 M

\uxxxx, \Uxxxxxxxx (x=0-9,A-F) 166 L<IF32E Wk D163EE Unicode XF1E

NI RSYTADEDZEDIEFDNDETOXRITEFDEFIRHONE T, o T NYIRSvSaNFESFE
BReFF2DDNYIRTYa(\\) ZRHLET, ERFIC. TRT—FXZEFOFRTIE. B—5|BRF%E.
BEOHED 'ICMAN\'CLTHEDHBRENTEET,

FICSEMPCIGER TR T — T2 AVWTERIN BN —r Y 2D =N\ XZFE RS ARIC
BVWTHPBRXFTHERINTVRILEI—REEADERETT, H—N\FEARHIUTF-8DIFE.
Unicode TR —7H\ 4.1.2.3THAT 3H5—2DUnicode TR — X2 KHODEL TERITARET
T (BBIIFIEETUTF-8FRFIB1LZITV. FETHIAKTUIBSBVDTETHENTT,)
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Unicode TR —7F#EX|F. H—N\DFSILARDUTF8 THBIBEDH. TRICEIELE T, BT —/N
RTEIEARPMEARIN TLSHE. ASCIEEE (\U00TFET) DO—RRAUIDHEIEET ZEHN TIE

Yo U+FFFFEDARZI AR O—RRA N ERFONFE BN T SUTF-16 0O —~ RT7ZI8TE T 37 DIC. 4HT
E8HTDMA DR EERT DN TIETH . FAMTBNIESHITE X DMBEIC KD NUIFRBIZHRDE T,

(H—=NORFEIARNUTFIBDIHZEICTOS —~RT7HMERAINZE. FTE—DI—RR1UMNIBEAE
HIN. ZORICUTF-8ICHTStINET,)

R
R E /N T X—%standard_conforming_stringsh' of fDF & PostgreSQLIZ/\w I XS5y
JATIRT—THBEDXFIERE IR T —IXFHEBOMmA TER#ELET, LHL.
PostgreSQLI.1M5T 74 ILMEoniCADEL foo CNUINY I X ZY S a TR T —FE IR
T—IXFHTOHRBHINDIEVNSILICBRDET . COIRDEFVIESQLIZEEEERICEIL T
WETH Ny I RSYSaT R —TZEICRH T DEVSBELEMLEEICKFL TVDT
TV =23 EBEL <R3 TL&D, EIEFEREL T CD/INTX—R%ZoffICTBZLIFT
SETHN NYIRSYLaTIRT—TOERZETBLOBIET DN BLTL LD, Kk
XFeRIRTBIDICNYIRTYy 2% AT VBN HBHE. EZ2 DT TFIEHK
ZE0IRL TS LY,

- =

standard_conforming_stringsdfiC. BRE /T X—~Hescape_string_warnings &
U'backslash_quote "X FEHAD /NI ZZ5wS 1 DEEERELE T,

JA—FEOOXNFRXFIEBDRICANSNEE Ao

4.1.2.3. Unicode TR 7r—7Hh'HZ3NXFHEH

PostgreSQLIZEIEHC. XFI—RES TERDUnicodeXFZIEE AT RE A X FINIM T 5H5—DDIR
TR ZRMLE T, UnicodeTR 7 —FXFFNERIS. V& (AXF - NXFOUDRKRICT >IN UR)
THRED. TDBERIC. ZEZMICITIEXT . BB BRI E T, FIZIE. V&' foo'&ahE T, (TNIC
EDEEFLEDERMENEL B CITEEL LTV, CORER OB T 2ICIEEAERREFORIRICA
NET,) 5IBFDOHR T, UnicodeXFIFNYI ATy a8 FNUIKKAMT 16 ER O FI—RES T £
7elE3BH312DHFEEL T NI RSy allFiWT T I RS EL TRV 6T 16RO FEI—RE
BICEDIRT—THHATIEREINE T, XX XFF) ' data' IFXDEIICEDINET,

U&'d\0061t\+000061"

RDYVLBHERDBHZHIFOS TFED slon) (R) ZFIVILXFTEWDDTY,

U&'\0441\043B\043E\043D'

NI RSy AN IR —IXFEEFBLIEWESEES. XFFD%ICUESCAPEa)Z{ERL TIEE 332
EDERETCTY BlEHIFET,

U&'d!0061t!+000061" UESCAPE '!'

42




H4E SQLOEX

IRT—TXFICIE 1I6ERGZEADNF. TS BE—5|ARF. ZE5| AR ZTEAXFUANDEED
B FHEFERTZENTEET,

Unicode TR 7 —71EX3 T —NDOFRFSLARDUTFDIBEDAHBEM T, O — NG5S AHXHH
Lo TWBIHE. ASCIEEE (\00TFET) DO—RRAUDAHIBEETIE T, UtFFFFEDAREIHIO—RRA
I EFONF AT BUTF-16T 07 —h T Z18E T B7IC. AHTE6HTOmM A DE N2 ERTHIL
MTEEITH BAMRUCIZOHTE R DOHBEIC KD NI R EICEDE T, (F—/NDRFSILARHUTF8DIS
BT —sRTHMERINBE FTE—DOI—FRAUNMIHEAEHIN. ZORICUTF-8ICRFSELT
nEdo)

Floo XFHERICH T HIZ0—RI R —THEXIEHRE /T X—~Hstandard_conforming_stringsh®
BEWREZIOAIELE T O THVEIDEXIE. SQLX A BXRIRT 3051 7 Vb RELT €. SQL
AT xo2a . FNCEMLIcEF T BBICEN BEIZHBID 5T, /NTAXA—FNoffiCE
EINTONUE. COBXIITT—Xyt—2%HL TEIESNE T,

NFH ORI, TRT—TXFEEZZDEFZDBICIZI IR T —TXE%2MIEZTXT,

4.1.2.4. FLE2 S T5| B NI ShIcXFIIER

XFHEBOZEDEILTVWTUVDIZEERN TIH. THRETIXFIIARICZLOE—F|BRFC/NYY
Aoy ahHde. TNSZE2 TZEICLRITNUXERDFEFE ADTIEEMRL D5<KRNET, TOLIRRICE
WTHRWEDLEDEFME LDE O Z7-0ICPostgreSQLIE. TRILEIBRFTF 1EWSHD XX FFIEE D
IBEAEZRMBLET, RILFIBRHMIFINIXXFIERISE. FILEES (5) . BEABEROEMN EOXFH
SRR3R0 RILEES. XFIEREEBR T 2ERDOXFOLY . RILEES. CO5| BRI OIROHICHE
ELIEDDLREILZY . RILEEB DS INE T, HIXIX. [Dianne's horse ]l WSXFF) %R )L 5| FBRFT
\TZERL TIEE T 5hHE%Z LTFI2DRLET,

$$Dianne's horse$$

$SomeTagSDianne's horse$SomeTag$

RILBIBRHIINIEXFIORMAITIE. B—5 AR EIRT—F 93 A<ERATIZCZIEEL T
TV ERICIE. RILS BRI INIEXFIOARARDON FIFE ST TR T—THHELL XFIE
BT TR TEDFFILERTEIENTEXT, COLUDFABRZTI—HLBVRED, NI XTvabR
ILESBRFRBRBHDTIEHDELE Ao

BANFLANIUCEL SRV 2HTBIET FILFIBRHIISNIXFIN 2 ANFICT BN TEX
To NS BBERZEN I BRHIIERICKERINE T UFICAIZRLET,

$function$
BEGIN
RETURN ($1 ~ $qST\t\r\m\v\\1$q$);
END;
$function$

CCTCSaSINEAN\N\W\\]SasSt& RILBIARIFIN/Z\t\r\n\V\]UTZILXFF)%Z &KL PostgreSQL
W DR EERITI RRHEREINE T, LHL. COLIE. SMAIDRILE | BB DX IO
FSfunctionSIC—ELEHAD T, IMUDXFFEHREL TWBIHEIFERZIXFZDOL VN HDET,
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BLHNIR RILIRARMITISNIEFTIDR I 5B IN TOAVLEBFLRICRBICREVE
Fo Il ZUICIIRILEBSZEBHZLETEIEE Ao FVNEANF N FZXFILET, LI2HA>T,
StagSString contentStagSIFIELL\D T AN STAGSString contentStagSiEBIEWVL T,

F—T—RPHEAFORICE LI BRI ENIXFIEHT 555 ZHTENZXYSRITNIER
DEE A THHRVE. FILFIARFOXYIDXFIE. EFIDOHAFO—EL THRRENE T,

RILEI ARSI IZESQLTERIN TVE A LH L. BHAXFINTZI)I 250 T 25515124
EHDOE—F|BREXEIDHEN RN ELHBDET, 1FIC. MOEHOAIIC X FIERZ IR T DL
SIRIBRIFRICIIBET , OLIERRIESFHRIFHDOERE TIKBBLEINE T, BE—5|ARFEXTIE. £
DEIDINY T ZZv aldEFNZEN MED/N YIRSy aTERRLARITIEERDEE Ao CD4DD/\Nw Y
22y ald. TOXFIER = BT § B2 DISRD SN, 2L T B ERTT 3RICAIBDXET
EHEDBRERINIDICHILET,

4.1.2.5. EvFXFIIEE

EvhXFHELIEB (AXFHLLIZNXF) BMREDDO5 AR OFICHVTVS (BICEBIRHDEEA)
BEONFIEBDISICRZET, AIZIEB' 1001 DLIICHDET  EVEXFIEHR DR THAIINDS
XFIFOLIDATT .

ZOMICH. EVEXZHIERIZX 1IFF WV T-B A1, LBICX (AKX ZFEET-3/NXFE) ZEBL TI6ER
SETIEETIEHTIET, CORELIT. FIGERIER ZNZN4DDLEREICBETI R R 1.6 VXX FF
EHCEEFETY,

EE5DHERDE VX FIEHMTH . BEDONFINEHEBLE LITEBITICHTcoTHUT TETENT
EEI PILSIBAFTFMNIFIREVE X FIER TIIERTEEE Ao

4.1.2.6. BEEK

BIEE RIS FEEO—RHNBETRITMITISNE T,

digits
digits.[digits][e[+-]digits]
[digits].digits[e[+-]digits]
digitse[+-]digits

CCTdigitsiE1 DU EDI0EHF (0~9) TY . MR ZFER T 25 BIE. DREDIDOHFI N =
DEIHMBICRSTIBRDEE Ao IS eDNI<KER 2S5 EICIFeDBICD B DI DDHF N RF
NUEWITEE A, ZRPMONFIE. ERORIEDAL LI TEE A, TIRFIETAFTROFS
ZHEBEICDITTH. ERO—HLIEABINBRVCLITERL TESV. INSORSIEERISERAINS
BETFLABRINET,

TERISBEDBEEELRDOV DD DHITT,
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3.5

4,

.001

5e2
1.925e-3

INERBIBROBELVREER DS S £9 ZDEN integer® (32Ewh) ICIRFENIXinteger B TH
BEHBRINET, EOTHRVES. bigintB (64E k) TWENIEbIgintBEABRINE T, EBES5THRE
WZEIE. numericBliE ABRINE T, ERH IR FIFIERH VNI 2O A ZELHEIF. BICRY)
Inumeric B THA L AHABRINET,

BUEERICRANCEIDIREN 2T —2 B S BUART LDV X LORIBRISBI £ A IZLACDIFE.
ERIIAMCE DSV THENICRDBEY A BICERINE T KETHNIR FEDT—HEIF v I+
LT BUBEN EDT— 2B THIRSNDLIOITEFHN T HENTEXR T, AIRIE. UATDOLIICL THE
Zreal® (floatd) L L THIET 2N TEEXT,

REAL '1.23' -- XFHER
1.23::REAL  -- (FESERY%R) PostgreSQLEZL

RDEIA. CNSIELL T THEAY 5—MREVE T v ANREDFRBIBE T,

4.1.2.7. DB DFE

EREOEDERI TERDORLEDOVWI N EFE>TANTBEIENTIEY,

type 'string’
‘string'::type
CAST ( 'string" AS type )

XFFNEBDTH I typel MUIN BB DA NEHIIL —F UANCEINE T, BRIFIBTRINIEDE
HTT, ATRNLBE T v NI EEHEDERTRIFNIEBSBVNIDVWTEERG 2 A B UL (FIZIE
EHENEET—TILFICRATN TV SIEE) BEEL THBULEEA. ZDHBEEEFMICEBEISNET,

XFHEBISBEEDSQLELE THRILG BRI THER T HEN TEET,

B DL S EN EE>TRBEIZIEET 5L HERETI,

typename ( 'string' )

LDl 2 TORDAFI TIDAAEIFEATIZEVLOIDITTIEBOEE Ao #FillllF4.2.925RL TKRET
(A

sy CAST() RSB U L AESE . 4.2.9TEBAY 28D FEDRDERITEROR BN ZISE T 27-DIZfE
STEHTIET BXHBHVEVWIZALLT DI, type 'string' CWSHERIFER DT I ILERZIE
ETRHBENICDAESEH TEEXT, CDfthitype 'string' HBXICIE. BT B TIFBIFEL RV WSHIRR
WHDET, LT B DEMDE ZIEE T D5 EIE A CAST() ZEAL TS,
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CAST()#83IFSQLICTE-TWE T, type 'string' #8XIF. 12 Z—MRELTHDTT, SQLTIE. CDHE
XEBEDT—2BTOHAEEL TLWET, LHL. PostgreSQLTIZF TR TOETHEHRT 2N TEE
T T OEXIE. EERICPostgreSQLTERAIN TEELfoo BTV RLEXBHEICKEERICHE
BHINTW3HDTY,

4.1.3. BEF

JEE FIINAMEDATALEN-1 (T 74 J)LEE63) ETORID. U TR IVRAMIGENBIXFOL UV T,

+r <>~ 1 @HW%N&| " ?

LHL. SBEFOLHENIIZWVK OO DEIA HDET .
o BB FEOPI[ESENTEEFH A BEBRSINSIEOAIDBEDCBIRINZHNBTT,

s BEXFORERBEFRIF. TORFH DB TERONFDIDULEZZTRVED, +9-TRHBIL
NTIEE A,

~1@HWBN&|?

BIZIE. @-IFTEBEFRELTROHOSNTULETH *-IFROSNTVEE A, COFIRRICEDPostgreSQL
IE. SQLICZERL T BBV EDEZN IV EILTOMICZEEZERE T BN TEEN TEEFT,

FESQLIZEDBEE TR ZFESHE. BREISEKRIZOE T 37-0IC. D& >TOEE T2 ZZATX Y24
ENHDET, BIRIFQEWVWSERIBEE FZ2EERLIBE. X QVLIFEITEHE Ao PostgreSQLA Nz HFE
RIC1DTIFHL2DODERFREL TR TIBLDIC. X* QVEEKHEDLHBDET,

4.1.4. %X F

BHEFTEIBVVKOD DX FIE REF THEILLIZRBDHRBRRBR > TVET AHEDF
HIZENZNDOBXERICOVTDECATIHALE T, KEITIF. BICEDFEZHSE CN5DXF
DEMNZXLDHBICEDET,

s BRICHFDHKRILES (91 BEEROAFIIIZTIRTRXADME/NTRA—F 2RI THIC
EONE T tOXARTIIRILESIEHAFRO—ETHINBLNEEAL. FILFIARMITINL
XFIEBD—FETHBEINBLNEE Ao

« FI(O)) IZ BEBOHZRLOHBILT BEVSEHFRZREE Y, HAICK>TUIEIMIE FEDSQLIVY
YREDEEBXD—EREL TERINBIED BDET

o KEEM([DIZ. EHIBREEIRY B1DICEDNE T, BLHICE Y 55 L LMERIE8. 1522 RL TIT
Lo

o BT (OIEVANDERZ XY B/ OICEXBRATEDN SN BDET

o TIOOY (I SQLOAR VRO DO EEKRLE T, XFYIEEF /2135 | ARG SHBAFUNATIE. O
I VRDBERTIFESEN TEEE Ao

46



H4E SQLOEX

o JBY ()i BEAID ST —E D 1 Z2BDH T e dICEDNE T (8.15Z2 5L TSI L) o LKDHDSQL
B E (BHAASQLAY) TiE. IOVIIEMBOFEEFCL TEDNE T,

o PZEVRT ()E WKODDXARICE VT, T—TITPEESEDETDTr—IILRZRITT 57D
ICERINE T, ol ENEHO5 L TEDN 35S DRHRER. DED. 2R BATRNL/NS
A= FoIKBBELBVEVWSBKRZREET,

o EUFAR Q) IZBEEBDHPTHEDONE T, £low AF—VE. T—TIILEA FIBZRYBoICbEDN
9,

4.1.5. AX>k

IAXVMIZENATY THREDXFOL UV T ATORDODITHEIE T AIZIFUTDOLIICEDET,

-- CHUSIBESQLOOXY +TY

icH. CEBHZRRAD IOV IIXNSBHFERTIED,

/¥ RRA S TNIEBITICDS
*OXYE /O RZARTNETOYIAXY S ¥/
"/

OXVMNE /P THRED. WG 2/ TRODET, CNSOTOvIIXAVMNMICEBLITELRD, 1Z2ESQLT
HESNTULWBESIICANFICTRIEN TIXT, LI >T BBFEOTOvIAX NSRRI D H
BAARIHRIO-ROTOVvI%AXNTIRNTBEDNTIEXT,

OIXUME ZOBRDOEXEFHITONBRICATI AN —LHSEDESN, FRE ZEHTESHRISN
9,

4.1.6. BEFDEKIEN

& 4.2l PostgreSQLOER FORBEIBMLHEE M ZRL TLET, IFLALDEEFIIRCE IR Z
5. EEELET, BETFORLIBLEEEMEII/N—TTHARAENTVET,

TIHEBFCHERBFEMAGOE TEIBEIFENZMZ BENHIHED BOET . HIZIL T
DEIBHZETY

SELECT 5 ! - 6;

=N

SELECT 5 ! (- 6);

CRENE T, BEASIE N—FRIDRETIEERERFLLTERIN TLAIUICREBETR
MEADBNIED T, COFE. ROBIERZFBDICIFTEEDIIICEDEN HDET,
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SELECT (5 !) - 6;

CNHHLRRIEZ RO BEDRETT

F4.2 BHFOELRIBEA(FVHDOHSEVEHDA)

BETFIER et FHiEA

= T—7I/51BDOXEIDF
= PostgreSQLA DA+ + X+
[] Vs [ ZIE:ESE
Fo a BEamE. BIEAE
A = RE
* /% bas BB EIDE FIR
+- Vs e HE
(2DDBEEF) Vas ZOMETOMEAAAH HBWMNEI—HE
BORETF
BETWEEN IN LIKE ILIKE SIMILAR HHEANICLE EEDOER . XFFO—H
<>=<=>=< HEREF
IS ISNULL NOTNULL IS TRUE.IS FALSE.IS NULL.IS DISTINC
T FROM, ZODfth
NOT A REESE
AND b SHiPRE
OR = SRIEAN

ERTREIEMOREANZ. tﬁETﬁEhTz%ﬂﬁi&ﬁiEﬁﬁ?tﬂb%ﬁﬁ%ﬁﬁl PERBEFICHH T
EDEY, FIRIFBLHIBREFZzHIMBOT—2BEICERT L. FILLWEEFIMAZ T IO D DS
ER r+Jﬁ‘ﬂ&l&@/ﬁ%?&HLTE%HET_L%ET}%OJ:DL—QD§3_0

RDBIDESIC. OPERATORIEN TRF—X TIEMISNICER FRZ2EA T 3155,

SELECT 3 OPERATOR(pg_catalog.+) 4;

OPERATORAESZIZ. K 42D ZDMDER F I TREINTVWBT 74 ILNDBEIBN ZIF O HHRINET,
C L. OPERATOR()ICE DHFEDEEFH ADHE THEODEE Ao

Pt 1!
9.5&DFIDPOstgreSQLO/N—2 3> TII DL ER ZBEBE FBEIEVRRAZE>TOEL T
BHI<=, >=, <l F—MBNEEFEL TN TOEL L IST AMIEWMB LB =15 D
ELTEHN TWEL7=oNOT BETWEENE ZHUCRER S DEXIIIRZEVLWVHL—BL THEST.
BETWEENTIZ A NOTDBLIBMN ZHF D R B IN B/ ED HDEL foo 1ZBEESQLICKDZEEHL
L. SBEMICELVEXDO—ELARWMEWHNSRZRELZHS T LS. CNSDRANIFEE
INELT IFEACEDBE. CNSOEBICEDIRZEVWVHZ LB IEHWLWTLESL. BL
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ZHho>THES<no such operator ] TREUZHR BBV TL LS. B EIFFEMZEBMT ZIE
THRERTETEZTLED LOLAD S BICHWEHOEN/N—IAITZ—ZIRT CERIRZEL
EEZDGEDBDET CNSDEEN B> TRNZIEL TLESTEAE IO D OEE THN
I¥. BRE /NS X—ARoperator_precedence_warning%z 4 >ICL T A EEHNOJICES
AENBZD R TS,

4.2, FFmz

FHET0E B ZILSELECTOR R DB/ AL T INSERTXPUPDATEDFTL WLWFDfEEL T HLLIFLIKD
DDA VRDRFRFZMBEL TRA BXAROHF TELONE T, FHEXDOERIE. T—T LK OER (DFD
T=TI)DBERT BDIC ANTEMHINBEDHBDET, LIcHh > T FHERIE AL Z R (FcldHo
CEABICR) LHMTFEINET T, ROBXUZL> T EXNBEANSEM. /B EEREDREZE->TE
DFFEZITIENTEE T,

FHEIUE FEEDSBEOWTNDA T,

o EBBHBDWNIITZILE

. TSR

s BEREROERERTIRTEXICEITE. UB/NTX—FER
« AFENEOR

o 710—ILRERR

« RETONUHL

« BEITUHL

« &R

o DA VRUBEBIFUREL

o BlEy 2k

« BEIER (collation)TX

« ANTEBFVWEDE

o BEBHIOV RS OB

« TV U

o (BIRXETIL—FELIDBEIBNZZE T 2OIERINS) BN THEN 2RI OFHE

CNLSHNCH L THESN BTN —RIVBIESTHRIICIIE DBV WOD DIBMERD HOE
To CNSIF—RINICEBBD VSRR FOERZHFHE T BIEDZHEN THESNTLEY, fi%Z
F(FBLIS NILLAD BDET,
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412 CEHIERBIC DOWTUIERRAL L 7oo Hi<EITIFFED DA 7> a VI DWTERRBLE T,

4.2.1. 5DOEH

FiF. FEROISIBIATERTZEH TEXT,

correlation.columnname

correlationid. T—7IL & (RE—I TEMHINTVIREETDLHDET). HDAIWIFROMB TERINT -
T—TILDRIZ T, correlationDZRIEXYTIDADR vhE. HLIIGHIREDOBVWEHLE TEHLNZE
TOT—TINEELT—ETHZIHEITERT I N TEET, (BETEDLEBBL LIV,

4.2.2. ([EB/NFA—%

BN X—2BRIF NEBDSSQLXITESNBEZ R I eOICERINE T, /NTX—RIISQLEAKE
RELUVTIRTRBEWEDEDORTERINE T, Ffew 717U TZUDRHICIFE. SQLOT VR
FHT—FMEZ DL TIRE TIMEEZ T R—T2DDLHDET, COHFE. NIAXA—2IITHT—
SMEZSR I BIOHICERINE T, NIA—FSROERISUTO@ED T,

Snumber

BRI, B3 dept DEBRDUTFOLIICEINIELET,

CREATE FUNCTION dept(text) RETURNS dept
AS $S SELECT * FROM dept WHERE name = $1 $$
LANGUAGE SQL;

CCTSLIRAHEN MV HIN BRI DR 1 BOEZESRLET,

4.2.3. [®F

D EHEDEC 255 A BT MEDREERIFUTOLIICEERT 5L THHTIEXT,

expression[subscript]

o, BT 2EBOER (MEHO—HR D ISUTOLIICE R T B THHTEXRY,

expression[lower_subscript:upper_subscript]

(CCTARIEM[ NIEXF@BOICEEAML TSV GERIE S A T3y BEna R AR TlEHDEE
A)o) FsubscriptidZn BIEAR THD, BHEZERL AT NILEDEE Ao

—RRE9ICIE. BcBlexpressionlFFEIN THESRITNUEERDFEE A D . RFEZ(IT B EDexpressionh B3
FBEBPOMB/INTA—FTHOIHE. TOEMZzEET 2N TIXT, £io. TOERTIHZRITDSH
BIFERORFZEETE N TERT UFICHZRLET,
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mytable.arraycolumn[4]
mytable.two_d_column[17] [34]
$1[10:42]
(arrayfunction(a,b))[42]

REBROAITIIIEIMDBETY, BELHIDFFMRIE8. 152 ML TS L,

4.2.4. 71— JLRZER

AAEEE (TR) DBEZEN T HE. ITORED T —ILRIEU T OISR T 2L THIE TEE
ED

expression.fieldname

—RZB9ICIE. TTexpressiontF BN TIESBRITNILARDE R As LH L BIRTE AR ZI AN BERZT—TILE
BOMEBE/NTAXA—2DFE. IENZEB TN TEET, UTCHERLET,

mytable.mycolumn
$1.somecolumn
(rowfunction(a,b)).col3

(LTeht o T BN IFIBRIEEBRDEC A, BREZOTr—ILNERBXORHRHBETY,) EE
CRBFHRBIZELL TUI EEEDT—TILIH ST r—ILRZHME T BLI T,

(compositecol).somefield
(mytable.compositecol).somefield

compositecol N T—T LA THRLFNIGBTH DL, £IF2EBDHEDmytableN AF—T L THRT—
TIATHZBrZRT I-OFIEMMDERINE T,

SRR T B ET BEEEDETOEZRVEHLESIEH AT,

(compositecol).*

COREIIAVTHFAMIMKIFEL TEETIRZ2BUVWVELE T, 55158.16. 5% BEL TIETLY,

4.2.5. BREFOFUHL

SEBF O U RO EIRETT

expression operator expression (ZIBFEEHF)
operator expression (BIBRTEEEF)
expressionoperator (BHIBREEEF)

ZZTCoperatorb—2o &, 4.1.31SGRANCKESHD. HLLIEF—T—RAND. OR. NOTOWWT N h . £zl
LUTFORERDEHINIEEFELTY,
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OPERATOR(schema.operatorname)

BHEMICEABERFIEREL. ENDBRIEDN ZEHESME Y AT LPI—FICL>TEARRETF
NERINIMEKEFLE T FIRICT. lHAAHBREFICDOVWTERALE Y,

4.2.6. BSIFUHL

B#T U ELOBXIE. BB (RE—ILTEHISN TVBIHED HOET) ICHT TED5 |87z AE
THERATHZELIZBDTY,

function_name ([expression [, expression ... ]] )

BZIE A TDOODIFR2OFHIRZAELE T,

sqrt(2)

HHAAAHBERD—BIXEIRICHDFT T, ORI I —FHEMTIET,

HBZA—PHIMDOI—FZERALBVT —EIR—IXTHVWEDLEZREITI 25 E(ICIE. BETUHLZE
<BFIC10.3DEFaVT A DERIDWERZEFo> TSI,

SIBICIEBRIEERE TRHE T2 N TEE T 54 MIF432 R TRIL,

Pt 1!
BEROBE—5|HE 3BT —IILRBIROBY ZE>TEHUNE TN
TEET REICTr—ILRERZEAHA K TEEh 9 28 HTITET, DFD.
col(table)*table.colDEBESZFE>THRWVWEWSIETY , COFIEIFIZAESQLICIEDH

DEEA DN PostgreSQLTIE. CHUCEDTHESN T r—ILRIOIIal—hz 9 3
OFIANBIREICE DT, FBHL TULET, 5L LIF8.16.5Z B L TS,

4.2.7. EHX

ERNAS BOEDRICE > TEIRTN B1TICHL TENBEHR BRI 2 e XREFLE T FHBRIL.
PZIFADDEFT PR EDLIIC, BHEDA N ZE—DOHAEICLE T . ENHOBXIITELEDS5
DVTNH T,

aggregate_name (expression [ , ... ] [ order_by clause ] ) [ FILTER ( WHERE filter_clause ) ]
aggregate_name (ALL expression [ , ... ] [ order_by_clause ] ) [ FILTER ( WHERE filter_clause ) ]
aggregate_name (DISTINCT expression [ , ... ] [ order_by clause ] ) [ FILTER ( WHERE filter_clause
) ]
aggregate_name ( * ) [ FILTER ( WHERE filter_clause ) ]
aggregate_name ( [ expression [ , ... ] ] ) WITHIN GROUP ( order_by_clause ) [ FILTER
( WHERE filter_clause ) ]
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CC T, aggregate_nameldFBRIICERINEN (RF YL TEMINHZEDHOFT).
expressionlFZN BFICENRZIEV AU RUBHRTVHL ZE 2 WVERDEFHEN T, BEREIEE
#order_by_clauserfilter_clauseld#&ihL £,

EHNROBRDEXZ. FNENDASTICHL TR T DEHAEFIHLET, ALLIET 74 ILEED T,
2O2EOERITIRIDOERLREL TY,, 3IBBOHERIE. ATITTORICHEZHD. £ TOEELAHUVME (1EEK
A TIEFERLAWMESES) DENZTFUHLE T, 4BEOERIEENZNDOASTICHL TLEIT D&
EEVOELET BB ATMEDIEESIN TLAEWH, CHIE—HRMIICcount (*) EFIBAE TOHRIC
IUBFEY, REOERITIEFEAENBER TELN SO T, IBFESENBEIC OV TIERLET,

IFEAL DENBBIINULLAA ZER T 570, TRADIDULDORANULLZ R G ITIFKESNE T,
FEETNTVRVERD, IR TDHEHAHEKIDN ZDLSBEEICBEBEEEL TRV T,

BIZIE. count (M) ISASITOEEHEZERDE T, countlENULLEERRL FF D T. count(fl)IFf1HFE
NULLTHBANITOEERODF T, count(distinct fL)IZFIOEELABRVIENULLIEEOEHZERDF T,

BE. ATRIBFRZEESNTICETBERICEZONET . Z<LDHE TIEMEIZRDEE A

e ZIEminlE ANNERICBFRG <R — DR ERLE T LHL—EBOEEE (array_aggdh &
U'string_aggR )l ANITTOIERICHRFLIAERERLE T, COLCEMNBEREFER T 2RIE. A 7> 3
>®order_by_clauseZzfFERAL THEE T BIEFZIEE TEF T, order_by_clauseld. 7.5T&HFAF B/EL)
BHELARJLOORDER BYAILFEILHEX ZEDE T H . Z2ORITEICERZHTHD. HHFNBPFEHET S
CEIETEFR A UTFICHIZRLET,

SELECT array_agg(a ORDER BY b DESC) FROM table;

B O |1 M= WMBENEHZR S5 S ORDER BYAII TR TOENFIBORICIEE T HILITEREL TS
23V BIRIES

SELECT string_agg(a, ',' ORDER BY a) FROM table;

THO.

SELECT string_agg(a ORDER BY a, ',') FROM table; -- incorrect

TIFHDEE A BEIIEXRICIZTBERBDDTT A 2DD0RDER BYF—ZHFDE—5 | OEHBEHRD
MUOHELZRLTVWET22BDF—IZEHBDTRICIFIIEEEA.)

order_by_clauselCANZDISTINCTAMEESNTIZE. T X TDORDER BYRAEHIBEMDBEE D5 18—
BLAITNIEBRDEE A DED. DISTINCTURMIZEEN AWK TY T B TETEH A

A5

SEETEIEICH VLV TDISTINCTEORDER BYD M/ ZH65E TS Si%AEIE PostgreSQLOILR T I o

FEOLIIZEHNDIEE DS E)ZANORDER BYEELZiF ARAN THREAHNAENADANITE
B DEIEVETH . TOEIIEEATRETY . VLW TWIIENDHAED ZDATTITOFED
EFICEEL TOHEREIZFDI=0IC. order_by_clauseh’ B EANEFEAEN I 2EKNBEHD
BlOS AN HDET, IBFESENOHRBEARFIZIBMACEDMUBDFEEEHFET, IBFESE
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9T, order_by_clauseld EDBXDREEICTRLI=ESICWITHIN GROUP (...)DHIZEHLNET,
order_by_clause®zid. BEDEHN DS I BDLIICATITITICOZT—EFHEI . order_by_clause®
EXRICE->TEY|I . ENEBICA SIS IR L TESINE T, (FEWITHIN GROUP order_by_clause Tl
BUWBBIFTNEIEERD, EXIREMO5 8L TUITbHNELE Ao.) WITHIN GROUPDRIICE DA N
I&. order_by_clauselZEM NI-EMN G B X AT BTcDICEEZL BMEMINE T, BEDOENS ik
E40, BE I BIENOTVHL ORI —ERLFFHEI N ADTUTIC—ETIEHNEE Ao TN
ZHHGROUP BYICKD T IIL—FLENTIBERICDH FOERESL N AIRE THIEZERLET .
DOFIPRIFERES IO ENRDORICEBVEELRICTY, B | #Id. BAMIZIZIEOENFTETLD
DEREITHEKRD HZ2EMUBDLSBOHDTEOLNE T, BIES I HMDIVIANMNEIETHRBVEEA.CDF
B () TIFBRLOLEBEWVWTLIETL, (PostgreSQLIEFERICEBELDBOBRITMITET A BREBEZITHIZ
ZESQLICZEML TLVXT,)

IEFREEENDHIFATDEOTY,

SELECT percentile_cont(0.5) WITHIN GROUP (ORDER BY qincome) FROM households;
percentile_cont

. 7—7 )Lhouseholdsh 5incomeF |D50FEB DB DI, T hHBERREZEEXT, CZTO.5FE
BT AONMEDITEICEL T BETHHIHERDHOEE A,

FILTERDFEE SN TLWNLIE. filter_clause R BEFHMAL A NITOA D T4V RUBEBICESNE T ¢
NUNDITISESNE T, HIZIL.

SELECT

count(*) AS unfiltered,

count(*) FILTER (WHERE i < 5) AS filtered
FROM generate_series(1,10) AS s(i);
unfiltered | filtered
____________ oo

10 | 4

(1 row)

EFRAHDENBEIZ.20THRASN TVET . I—FIIMOENIERZEMT S TIET,

EHTUE. SELECTAY R OFERUANHLIFHAVINGEI A TDAHEER T B EN TIE Y o WHEREZE D Ath
DA TIFFETNEEA CNSDAIFEFHER DRI N BRIICHRERICFHAES N 27T,

EHXHBIBVE LT (4.2.1129.22% B8R RICRNIBE. BE. £ENIEFEIRVEHEDITSEICKT
LTEHMBESNE T, LH L. ZOEND | E(E. BLHNIETilter_clause) B ERIL RNILDOBEH DA% IFD
BEIIHINTT . ZDIFE. EMNFRHEVAMIDL RILICEL. FDORVWEHEDITEMEICHTL TEHE
INFXT, 2L T 20EHRIF. D& 20ENZESLRIBVLEHE TIIABERE LD, ZDE|
BWESHOEICHIT BT TSEREL TEIELE T, IERUZANBLISHAVINGAEICDAIRNBEWNS
HHIE. FOEHND BT IEVEHLELARILICEEL GERINE T,

4.2.8. 71 R IBEMFUHL
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D4V RYBEBITFOH U BOWEHEICEDFIRESNITOHEERIE > TENDL SR IEEZEIRY 2
CEZRLET IEVA VR UENBHRF U BLEELD, CUXBERSNATZ1DDITICT L -1 T 3T
CICRBINTG BITIFREBVEHEHEITTEDE T LHL T+ U RUBEEIE. U1 VRIS U L
DY IL—T{EE (PARTITION BYURR)ICHEoTe. REDITD I I —TD—EEBBATICT R TF VLR T
EEY VAR UBEHH U ELOBXIIUATOVWTND T,

function_name ([expression [, expression ... ]]) [ FILTER ( WHERE filter_clause ) ]
OVER window_name
function_name ([expression [, expression ... ]]) [ FILTER ( WHERE filter_clause ) ] OVER
( window_definition )
function_name ( * ) [ FILTER ( WHERE filter_clause ) ] OVER window_name
function_name ( * ) [ FILTER ( WHERE filter_clause ) ] OVER ( window_definition )

ZZC. window_definitionld A FOEICHDE T,

[ existing_window_name ]

[ PARTITION BY expression [, ...] ]

[ ORDER BY expression [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST } 1 [, ...]11]
[ frame_clause ]

F 73> Dframe_clauseldZROHFD1IDTY,

{ RANGE | ROWS } frame_start
{ RANGE | ROWS } BETWEEN frame_start AND frame_end

CC Cframe_start& KU frame_endidIA FOWITNHATY,

UNBOUNDED PRECEDING
value PRECEDING
CURRENT ROW

value FOLLOWING
UNBOUNDED FOLLOWING

CC T, expressionlFZENBE VY RUBEBMI VO HL ZE2EF0WVERDEXZRHDLET,

window_nameld. BWLVEHHE DOWINDOWA TEZIN-ZBTI V4 VR IERADEBRBTY, HBLIEFE

7. e Bwindow_definitionZWINDOWE] CEERSNI-BEIII U VR IXECEX ZFE> THIEMNDF
ICECCENTEFE T, FFMIXSELECTY Z a7 IILR—J % B TS OVER wnamelLOVER (wname ...)&
IEERICIEFEMTIEBVEZIERL TELDIXMEDH BE TLLD. BEIFVIVRIEEZIE—LT
DIEIELT=D T 22 RELTHED. BREINZ VRN IL—LAEEUFEICIFERINET,

PARTITION BYAIZREWEHEDITE /=T 1V a VD, N—T 1> avldv+ 2V RIBEEICLDR L1280
BINET, PARTITION BYid. ZORXNEICK THoTHAFIZPE S TIFAEVEVLSHZBRULT, BLE
HELARJLDOGROUP BYAIE EFRICENTELE T - PARTITION BYA AT ML, BIWEHE TELZTIARTH
—DDN—T42a> e TFHLNET, ORDER BYAIE/N—T 13> DITh T« U RIBEEICEDINIBES 1
BlEFRZRELET, BWLEHEL NJLDORDER BYBILERKICEIELE T H. WIEDHFFB P ESIIE
A FH Ao ORDER BYA T NIE. ITIEAREDIERF TRIEINE T,
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frame_clauseld. N—T 1> 3V 2ATIFRLTIL—L ETEERNT 2V RUBEICHL T, s Ry 7
L—LE BT BITOESEIRELE T V1 VRUIL—LAIFREDN—T 123> DD ESICHEDE T,
7L —LIFRANGEE—R THROWSE—R THIBE TIEX T, £ BEHDH/FE THframe_starth Sframe_endET
T, frame_endZ &L IIZE DT 74 JLMEICURRENT ROWT T,

frame_starth'UNBOUNDED PRECEDING THBDIETL— LM /IN—F 1> a> DRIIDITH SIRFZEEkk
L. [E#RIC. frame_endhH UNBOUNDED FOLLOWING THBDIETIL—LD/NN—FT 1S a>DHEEDITTRDBZZ
CEKLEY,

RANGEE—R Tld. frame_startH'CURRENT ROWT @23 DiE. 7L — LD IREITORIIDYE 71T (ORDER BYH
RETCRICIERE AR TIT) hothE e ErkL. —7F. frame_endH'CURRENT ROWTdH2DIETL — L
HIRETOREDEFLORDER BYETITTRDOBIrEEKRLE T, ROWSE—R TI&. CURRENT ROWIEIC
RETZEKLET,

value PRECEDINGX value FOLLOWINGDF.IE. IRIEDE ZAROWSE—R TOAEFRITN TULET, Chld. 7
L—LDRBBHLLIIRT S RBZIBEITORIPRIC. IBERDITHH B EBHKRLET, valueld—ID
ZH. SRS HAINET VR U E S EFLRVEBH TRIFTNIXERDEE A FTENULLC BB
INFEAD WETEEIRT BB B0K8EARETY,

T 74D TL— Lt A TS 3> (FRANGE UNBOUNDED PRECEDINGT. RANGE BETWEEN UNBOUNDED
PRECEDING AND CURRENT ROWX[E]JLUTY . ORDER BYH HBX. TL—LIF/N—T 1> 3> OREEHI SRET
DEREDORDER BYETFITETDT R TDITICHEDE Y, ORDER BYDHELIZEIX. TR TOITHEREITOE
TERBDT N—T 423> DIRTDITN TR ITIL—LICEENET,

HIFRIZ. frame_startZUNBOUNDED FOLLOWINGZ ¢ B TV, frame_end%UNBOUNDED
PRECEDINGE T BAZEN TIAHR VA, B& U frame_endD&RIZ EDUZSDHR Trrame_startd&iR&DH 5
ISR T BEN TERWVWE T B ZIE. RANGE BETWEEN CURRENT ROW AND value PRECEDINGIEZEFIMLZ
Ao

FILTERDFEE SN TLNLIE. filter_clauseBEFHMAL A NITOAD T+ VR IBEEBICESNE T €
NUANDITIIWEINET T, EN T VR IBERIL T DA FINERAG == FFTET,

HAAART 1 VR IRIRISER 9.5TICRRBIN TULE T . EDMDT VRV Z I—FHEM T B2eh
AIRET Y, &y 2 TOMEARAA TcIFA—FEERD. AAXIIHAENELR LY+ R UEHELT
ERATELT, (BEFRESCRBESENIZREDOLIAVr VR UEHEL THERATIEEA.)

*HEERLIEE. FIZILcount(*) OVER (PARTITION BY x ORDER BY y)D&LSIT. /INTA—ED7RVEE
KRR Z TV ROBBEL TFOETBHICERINE T, 7AFUZ I (M)IEEEBHNICT+ R IEEDE
BICIZEONEE A T VRUBEREORIZ. BE5 12 XD TDISTINCTX0RDER BYAMEHL N B
ZHALEE Ao

T4 RUBEHBIFUHLIGRVEHE DSELECTUZMEORDER BYAIDHF TOHFAIINE T,

BRZTVRIBEEICOVLWTOEERIZ3.5. 9.21. 7.2.51CHDE T,

4.2.9. B v I

Bl v NI HBT —HEDSMDT —RZBEADEIZIEELE T, PostgreSQLIFEIF v AMI2DDE
MBI HTET,
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CAST ( expression AS type )
expression: :type

CASTAESZIFSQLICEEHL 7= H D TY, @ : ZFEA T 2EBXIS. PostgreSQLTRMMICHERIN TLSHET
ER

Fr AN BRI OE OFHERISBERINIGE . ENISETEREZHRERLET, COFv NI BY)R
AT EN ERIN TVRIBEDAHILET, 4.1.2.7TRI LIS CHEERDF v AADFERED
MR BWLITERL TIET LV, BEFiITN TULWERWLWXFFITZILICT T 2F v MK UTZ L EBIEDT]
HICEIDE TONZBEEZRLET, TIHH. CNUF(XFIITIILEBROABH ZDT—2EDASI1E

X TRIHTTENZ2DTHNIL) 2 TOERTHINLET,

FHBERX D ERL 2T NS BSBRVWERICERSH BWSE (BIZIET—TILIIANDORARLZY)  BRmA
By AMIBRIFEBITIIEH TTET, TOHE. VAT LARZBEFNICEFT v INBALET. LY
L. BEF v NI P RT LAZOJICTREEMICERAL TOMERLIERINTVRIHEICOAEITIN
Yo ZOMDF v AMNIATRHN BT v AMEX THU I HRED HDET . COFKIRIE. HISBWVSIBICE
BARITINTLERICEZHLTeHDHD T,

Fle BEOLSBBX 2 FEAL TRET v AN EET 5D TIEY,

typename ( expression )

LDl CHUFZDEOEZRIHNBERDELEICL THOEWRIGEICOHENELE T, FIXIE. double
precision (FCOARXTHERTIEFLEAD . BEDfloat8IXFER TEE T, F/z. interval. time.
timestampZ WS AIIE. XD ERT 370, ZE5 | AR TIHROTERICOA DA THERATEEXY,
CDEIN. COBEBD LS F v AMEXIE—BE NN BLBDONETT DT, BT Tr—3>Tld
FERITARETTIEHDEE Ao

Pt 1!
COBEDLSEEE. ERRICITERZBEHFVEL TY . 2DDIEEERN A F v ANMEX
DSIEDQIDOHRTEEBRTHEAIN I, COBXIIEREA DB ENIBIICIEOEL
TEHZEETLET, BENIC. INSOEHREMIZBEEOH MR RLARIZRE. Ch
IZED. TR D LSS B RICHIE AR T ERETUOHE T U LD EZTVEE
hoo BHEMZIFE DT T —2 a3y BMRIEIARIHD TRV EIZRARETY, MO\ T
I&CREATE CASTEZFRL TKETL,

4.2.10. BBEIEF

COLLATEAIZ R DR BIEF Rz LETLE T, BAT 37ORDIRICRDEISEFKLLE Y,

expr COLLATE collation

CZTeollationld A+ T, AF—<EERRIEET Y, COLLATEAISEE FLDBESBEENBLTY,
MEIZIGC TR THES D TEE T,
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HLBEIEFENMAIDIEESNARITNIE. T—ER—IXI AT LIERICHZFHDSBEIEFEZRELET .
LAICEES BBEIEREIRICRITNIE. T—ER—IDT IAILNDOBEIEFEEFEVNET,

COLLATERID XA fEDLN AN 2DHNDET, 1 DIZ0RDER BYH TONVEZ EFEE FE3%2T3HDT.
ZUIERDESICLE T,

SELECT a, b, ¢ FROM tbl WHERE ... ORDER BY a COLLATE "C";

H5—2I. FTEERNOT —ILICKEF I BB CEEF OO HELICOVWT, BEIEFZ LEST 5D
DT FIRIERDESICLET -

SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";

ELETREDZE. COLLATEAA, B REEEL TVWBATEEFOF I L TRHIEINZZLIC
ARL WISV GBEBEF ROV HLDE DS 1B L TOLLATERIA TSI N BHEBE TIEHDF
FAGEEFCPEBICLIDBERAINIBEIBEFISTREARZ2TOFIHEEZEEL TFITHIN. ZLTHER
FICHEESNT-COLLATERINN ZDMDE2TD5 |HICHL TORGIERZ LEZT3Hh5TT(LHL. B
DL T—ELABWVCOLLATEREI DI SIE TS —8 BDE T 55fllld23. 22 BB L T3V DT,
FIADRIEBICHERZXRDORKICL TEIE T B8N TEX T,

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';

el ROBIF TS —ICHRDFET,

SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

SEEFORBRICIL TREIERZERLESELETH . BEFIIBEARTRELRT —XETH
Bboolean % 3H 5T,

4.2.11. ZAZEIVWEDHE

ZAZEIBWVE L EIFE [EFEIC1TIAZR T FEMROBREOSELECTRVWEHLETT (BMULEhE D5
MAFEICDODVWTEETEEZBIBL TETIV) o TOSELECTRIVWE L HIZETIN. BINZBE—DEIZZ
DEORIEOFHMEX THEAINE T, 11TEBR 31719 ZzBR 25N AATEIBVWEHLEROEWED
HELTERINIEBRIEIZI—ICADET (LHL. HBETEIC. BIBVEHLEDITTZIRTIBVISEIE
I5—YIEHRDEH Ao TDRANTRERIINULLEL THRHONET ), aIVEhEIE. ZOEDDEVWED
HTARADEZSBT N TIET, ZOHEIFEIFVEHEOFHERICIFEREL TN, BIfVE
HEICEAT 3 MtORIC DV TIF.22HBBL TSI,

PIZIE ATIZBINDOERAREHDOAOZRELET,

SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. i3 ARSI 2
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BH Oy ARSI RIF AVN—BRICHT AMEZAVWVTCEIEZEBRTIA T, BRIV IS
OB DIERIE ARRAYF—T—R, EAFEIM[. (h> <Y TRYI-7) EBFEXEADRDIINT, BEICH
KIFM] T ULFICHZERLET S

SELECT ARRAY[1,2,3+4];
array

{1,2,7}
(1 row)

FTIAINTEFIERR T, X NROBELC T, UNIONCASERE R iRAIZERAL GREINE T
(10.5%BBBL TIEIW)  CNZBARMICEY) OV RSO 4B FEL TR v AT BIETESIHRZ D
CEDTEXTHEHIFET S

SELECT ARRAY[1,2,22.7]::integer[];
array

{1,2,23}
(1 row)

ZHNUFENZENOREZEIIBERZDOERIMFEFICF v AT BDERCMRLHDET, T AMNIDVTELDZ
IF4.2.9%BBL TS,

ZRTEINEIR. BEFI AV AT I 22 ANFICT DL THRRERTEX T, Al RS 042T
IFARRAYF —T—RIFBBREIRE T, FIXIX. U TIFRCHERICEDE T,

SELECT ARRAY[ARRAY[1,2], ARRAY[3,4]];

array

{{1,2},{3,4}}
(1 row)

SELECT ARRAY[[1,2],[3,4]];
array

{{1,2},{3,4}}
(1 row)

ZRTEYIIERAFES TRIFTNUIXEDEEAD T, R—LARNILORZLI AT 7 ZIEE—RTOEIRD
FEERLEITNUIEEDER Ao NEBARRAYIY RSV ZICERAIN 32 TOF v AMNIBEFMICETOR
AV RSSO REEBLET,

SRV AT ZDOERIF BIARRAYIEX 7217 THL\ BY) R RO Z2ER T 5DDELBTL
MTEEXT . ATICHZRLET,

CREATE TABLE arr(fl int[], f2 int[]);
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INSERT INTO arr VALUES (ARRAY[[1,2],[3,4]1], ARRAY[[5,61,[7,811);

SELECT ARRAY[f1, f2, '{{9,10},{11,12}}'::int[]] FROM arr;
array

{{{1,2},43,4}},{{5,6},{7,8}},{{9,10},{11,12}}}
(1 row)

R ZBRTEX TN BBl BV ZFH OISR A R DT, Eic)) 2 EEN 2EARRY
ICF v AL RTINS BRDEE A HITET

SELECT ARRAY[]::integer[];
array

{}
(1 row)

- BIRVWE DO EOERD SES 2 TR HAIBET T, COFRDHRES. BFIV AT U4
IZARRAYF—T—R DEITIEI (KIFIMTIEAW) THESNLBIBVLWE h L TEEdInEz g, UTICH %=
ARLET.

SELECT ARRAY(SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
array

{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412,2413}
(1 row)

SELECT ARRAY(SELECT ARRAY[i, i*2] FROM generate_series(1,5) AS a(i));
array

{{1,2},{2,4},13,6},{4,8},{5,10}}
(1 row)

BEVWEHLEIFEBE—DFZRIBITINUIEDEE Ao BIVVELEDHNFINIFEIE THNIE. ZDFE
KTHBZ3—REIZ. BIFVWEDEOH I —H T 2R zBRB L. BBEVEHEDRBRADE
TZBRLTHBET, BIBVLEHhEOHAFH ETIRETHNIL. EDFERIE. FLETIDRITOEL
EESCRDET . COBE. BIEVEHLEDINFT TR TRALCRTOEINEBSRTNUEBROEEAESITH
WERERNRATACZDEE Ao

ARRAY THESRINIERFHEDRF I BICIHBIREDE T, BELFIC DLWV TOFFMEIF8. 152 F ML TSI L,

4.2.13. 7TAV ARSI 2

TV RN IRIE EDANT4—ILRICXT T 2EZ BV TITE ((ESECHMEINET) 18575
TYo {TAV AT T AIE ROWF—T—R. £l 1707 r—ILRMEADIMEU LD (A YXYID) . &
BICEENNSEDET, UTICHZRLES,
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SELECT ROW(1,2.5,'this is a test');

ROWF—T—FId. 22U EDHDIRFRICH BI5EITEIE T BN TEET,

VRS TZRICIErowvalue * X EEHZEDNTIET, SN, SELECTURMD R ERILRJLT X8
NXHMERAINTFEEo<KERKIC. (TEOEBEZRDFEICBAINE T (8.16.588), 7. XX 7—7
JLtHIF15) e £25) % DI5E . U TIEE—TY,

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

Pt 1!
PostgreSQL 8.2&DaITlE. . HEXIFITOAV AN VXA TIEEBHAINEFEA TLT
ROW(t.*, 42)rEEh g 3. 12BN 71— ILRICHS—DDITEEFFD. 22D T1—JLR
DERBITHMERINELT EVLWTLDHZE. FILLEEEEDFEV R T<AB>TUVET,
ANFROTEEWSHWEHEN KRB THNIE. RBIOITEICIE *ZFERE IS, frrx
[EROW(t, 42)r &Rl T/EE LY,

FTIAILETIE RWRICEDIER SN BEBIZELL O—RBUCARDFE T, HEICISL T LEIMIOESE.
DEDT—TILDITEIH BUMECREATE TYPE ASTHER SN IcERBUCF v AT AN TTEX T, BEERKME
ZRHLET B-DICEATRIN AT v AN RBE R ZEDHHDET, LLTICHZERLET,

CREATE TABLE mytable(fl int, f2 float, f3 text);
CREATE FUNCTION getfl(mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- getfl()MLIDLAEELBWVHF v X FFRE,
SELECT getf1(ROW(1,2.5,"this is a test'));
getfl

CREATE TYPE myrowtype AS (f1 int, f2 text, f3 numeric);
CREATE FUNCTION getfl(myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- ZC Tl

CORBEFUHT DI ZRTEHICF v X FHRE,
SELECT getf1(ROW(1,2.5,"this is a test'));
ERROR: function getfl(record) is not unique

SELECT getfl1(ROW(1,2.5,'this is a test')::mytable);
getfl
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1
(1 row)

SELECT getf1(CAST(ROW(11,'this is a test',2.5) AS myrowtype));
getfl
11
(1 row)

TAV ARG BEEEROT TN NT 2EEEDEZBRT 57D HEVIESED/NS
X—2ZZ T BEBUTE T TeDICER T BIEN TIET, few UTDHIDESIC, 2DDITEZ LEER
FBIEH. IS NULLBLLIZIS NOT NULLTITZ A I3 EHRIAE T,

SELECT ROW(1,2.5,"this 1is a test') = ROW(1, 3, 'not the same');

SELECT ROW(table.*) IS NULL FROM table; -- IARTHNILLOITZIREL FT.

FFHBIE9.23Z S BL TZE W, TV R Z T 2IE, 9.22THHAAT 3LDIC. BIfFVLWEhEBE—REICERT
BILHTIET,

4.2.14. SN OFFMFR A

BINOFHHDIEFIFERIN TVEE A HITEREFPEBOANIZ. BTLHEDSEREDREST
IEF TEHMES N 50T TIEHBOEE Ao

TSI, EDADO—ERZFHEL 72721 T THRORERZRE TEBIHBICIE. ORI D X o7 <FHES AL
EBHBOET, HIZIF.

SELECT true OR somefunc();

TlE. (BES) somefuncOIFEUVHINEWVWTLLS, UTDIBEDBERKRTI,

SELECT somefunc() OR true;

CHUF—ED OISV I EREICERONS. T-UT7VEEFTOADSEANDTERFHECIZRR BT
CITERLTIEEL,

ZD1®. BIRIERD H 5B = BB RNDO—FEREL TREAT 3 CIFHRTNEE A K. WHERERH

K UHAVINGE) TRIR IR P FHEIEICHE T BDIFER T . CNSDAIE. RITEHEZER Y 21812 THE
FICBAIBEINZHS5TT, cN5DOEDT—)LIL (AND/OR/NOTOMEAE L) IE. T—ILREDFREITEF
IN2H5WEAN THRRSNSRIEEMED HDE T,

FHADIEFZRET B EHEEZTHNUE. CASEEX (9.1725R) 2 ER TIE Y, HIXIE. ROH
IFWHEREA) TORRE 2t T 57572 L TXEREDEVHDTT,

SELECT ... WHERE x > 0 AND y/x > 1.5;

LD RDKSICTNIFLETT,
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SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

COLSBITETERAINSASHEXISRELZHT HHDBRD T BELIFHICOAERL TSI L,
(IS, COBITIE y > 1.5 xERDDICEER S 3 A HREZE# T 2 XDEBNHETY,)

LHL7BD 5. CASEIZEDISLRERICH T2 HRERTIEBOEE Ao ETHRLIELSIBFEDRADID
3. BRI BE<FHBESNBDZIFBVIETY o 37.6IC58 9 £ OIS, IMUTABLECENZ DI S 7 B8
CRBFIE RITEINBETEB<EVELENHESNBRKIGGFHESN 3D BLNEE A DD, Fl
ZIE

SELECT CASE WHEN x > 0 THEN x ELSE 1/0 END FROM tab;

1 TEZT=TILDFTRTDITHNX > 0THD. EITEASIFELSEERIRL TASHBWVWEL TH, T2+
EHEIR ML LS T BDICEOICLBBRE TORBEVSHERICE DB TLLS,

CORFRBOIIBETIODICRZI D BLNEEAD ERESTIENASH TIIBVEET S
AV BEOPTRITINZBVELE TREIDERT.BHO5 1 HeO—NIIL ZEHIIFTE T 580
DIHICEHEL TRWEDEICANSNZIED HEH5TY . HIZIE. PL/pgSQLEIDHTIZ.
IF-THEN-ELSEX Z(E> Cfaf& st Bz RE T 3 D (ASEXDOHR TANFICT BEDH T2 RL T,

FEREDRIDRFIE. ZDOHRICETENBENTXDFHEZ CASED' BT RVNIE T AR5, SELECTURE
CHAVINGREI DRI DR M EBINBHIIC. ENHDFHEINZDS5TY, AIZIE UTORVEHEIEER
ZHL TWBEIICRZBICHEDS T EORBE IS —ICRDIEET,

SELECT CASE WHEN min(employees) > 0
THEN avg(expenses / employees)
END
FROM departments;

min()zavg ) EKIZANITIARTUSHL CRBHIFHEINE T DT, Hlemployeesh O Z1TH B
UL min) DIEENBRESN A OFICEORBEIS—HREIDET, KHDIC. £TIEHEDH B A
TTHENRBEEITEINAVESICT B7-OICWHEREEX /=ISFILTERA 2 > TLE T,

4.3. BTV HL

PostgreSQLTIZ BT I /N T X—2 % DB OV T, MERZEAHIITREOVWT N THIFUH
FTEHAIRET Y o BREITITRECIE. NIA—ZEF I OBIEE LDBARE-FEREICT ED T, ZED/NTA—
FEFF OBRRICBVWTRICERATY  UBRTOBEMITFOHEL T BRESE TERSNOLALLY
BT, 51#ZSERLET . BEITITRE T, 5IREBEH/N I A—2ILETHBLIT SN, 5IEIFEDL
SHBAVIETEVWTHBVEEA. ENENDOREE T, 103IIENNTVBELDIC. BERD5 I BMOE DR
HERBL TS,

EBE5DRCTH BHERFICT 74 /I MEZ S X 5N TVB/NTA—RIIDVWTE U HLUKHIFEERS
NBVBIEHOIEE A LHLINIE BRITITRE TRICERTY, BERS. NIAXA-ZBDOIESDHE
AEDEZEBETESDS5TY, — A UBRELD/N\NTXA—ZIEDNSENERL TUZLLATSFE
Ao
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PostgreSQLTI&. &RIHITREBEMBREDIRMERTL LT R—FLTVET . COBE. IBERGLD/NZ
A—=EZDRANIEERIN. ZDRICATITITRED /NS A—ZHERINBLITHRDFET,

DB TIE ROBEHRERZE>T 3BOIANTORELHAICDOVWTERALE T,

CREATE FUNCTION concat_lower_or_upper(a text, b text, uppercase boolean DEFAULT false)
RETURNS text
AS
$$
SELECT CASE
WHEN $3 THEN UPPER(SL || ' ' || $2)
ELSE LOWER(SL || ' ' || $2)
END;
$$
LANGUAGE SQL IMMUTABLE STRICT;

concat_lower_or_upperB#id. abDISEMBL IR B2 DD/INTA—R%ZHFEE T, X T. uppercaseX
WS T 7LD falser B> TWBEBEATRE R /N T X—RE—DRBE T, alb CANINIEXFI D ES
TN, uppercase/NIA—RUICEDANEN NI ZICEBRINE T, DI DOREEERRIC DLV TOEEMIL.
CCTIREETIEHDEE Ao (FHBIFE3TEZSRL TTIL)

4.3.1. iiERCDER

IBFRECIE. PostgreSQLMDS | ¥ = BBEUTE T oA A T, FlzZIFEd,

SELECT concat_lower_or_upper('Hello', 'World', true);
concat_lower_or_upper

HELLO WORLD
(1 row)

ITARTO5 | H = IBEBEOICIEELE I -uppercaseb’ truel IEETNTVET DT, FERIFANFETY, 7l
OB ERLET

SELECT concat_lower_or_upper('Hello', 'World');
concat_lower_or_upper

hello world
(1 row)

CCTlduppercase/N\TX—ZHEBEINTLWETD T, DT 74 ILMETH S falseZzRITEB L LR
D FERIF N FITRDFE T, (MIBREE T I D T 74 LMEEF DRDARINSEDF AT, 518 %4
BRI BN TEXT,

4.3.2. I RECDEEA
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LRITIFRETIE B HORFNIF=ZEALS IBOREDT THEESNE T, FIZHITET,

SELECT concat_lower_or_upper(a => 'Hello', b => "World');
concat_lower_or_upper

hello world

(1 row)

CDHED. uppercases | A EBERINTLWET DT, BEMICfalsellSRESINE T, BEIfTIFTREEDEE
B RD12 LT, 5IMZzEEDIER TIEE TIZ2RNHBNET, UTICHERLET,

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);
concat_lower_or_upper

HELLO WORLD

(1 row)

SELECT concat_lower_or_upper(a => 'Hello', uppercase => true, b => 'World');
concat_lower_or_upper

HELLO WORLD

(1 row)

"R D KEVSGEISBR A BREOIOHICY R—hENE T,

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');
concat_lower_or_upper

HELLO WORLD

(1 row)

4.3.3. RERSCDFIA

BAERRIFBEIMITRECUBREZHAEGHOELDDTY  LOLBUIERTLIIC, LREIMITEN T
FIFIIMIE DTN /NTA—REDFNCEIR T BLIETIE B Ao AIZZEIFE T,

SELECT concat_lower_or_upper('Hello', 'World', uppercase => true);
concat_lower_or_upper

HELLO WORLD

(1 row)

LEROBWEDHE TIE. abH LB TIEEI M. uppercaseld BRI TIEEINTLET, COBITIEXE(L
DEHUMELACEERDBOEE Ao T 74 ILMED BIDH THNTZZLDINTA—EF%FFD. oL iEM
B TIE. AFIIT BT EERRLICEDEREZ ASAS TN TS 1D IZ—HMNALH
BEMZINZ BEN TEXT,
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5T
LETFCRAPU ML RS ENBER O U ML TRRIEEA TIE L A (', SR
A4 VR IBEL TED N BB AICIEBIELE T,
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BB T —HER

BSETIER

KETIEF. T—HERFITB1ODT —IR—REEEVER T DA EZHBLE T UL—3FILT7—4&
R—=RATIIET—RIT—TILITEMINE T, LTeh > T RETIIT—TILDEREEED HER.
T=IIUCEDESBRT =2 %N T D EFHIET BT DIEREIC DLW TERBNCEREHLE T, IH5IC.
T=DINERAX—TIIRE T BHE BLUOT—TILADHERDEID Y T OVWTHEHRBELEY, ZL TR
BISCBEAR T—TILDON—Ta>a=>F Ea— B BLUPNIARE T—2ORNZET 18
ICDWTREEICEREAL X,

51. 77 ILOEZXK

IL—23F LT —ER—RDT—=TILE ABICESRICEKBITOE S . T—TILIFTEFID S TEITVE

T FOHEIEFIEBEEINTED. TNZENDFUILRIHMFITONTUVET, TTOIIAZETY, DFD
TOREIF. TORRTENLEITOT —ZHHERTNTVEDH ZERIHDTY . SQLTIFT—TILRD

TOIEFIFRIESNE R Ao T—TILZEFTHATE ATMICTE VBRI D ERSNBUVED., 1TIFTHE
BIEF TREINE T, CNICDVWTUIBTEZERL TTEE W, T5IC. SQLTIKTICEE DA FH EID
HToNBVD T T—TILRICESTKBE—DITHVKDBHEFET B ENBOIFET, T SQLOE
Bz dHENETIILORE T BEIIHFELVLIETIEHDEE Ao CORBEDIAEIC DV TIE.

RETRIBLET,

ENTNDINCT —ZEDHBDET, T—RBCL>T FNCEIDH TONBEHHIRSNE T, el FUIC
BIMSNTUVET —RICBERNEIDE TON., T2 BIEATEBLIIADET, IR HERLE
EENIANFERDTF AN FINIRIFHTERE A EL T BIERDFIRHNTN TULET —ZIER
METBEICEATEER T, CUICHL T XFINREEEEININIKIFEAL 2 TOBEDT —2 22T T
9o L L. XFIDFEREWVWSTSERICIIERATEX A BMEARICIIERTEE A

PostgreSQLICIE. BkA BT S —aviliiLic 20T —2BOEENMEAAENTVET, ¥/
A—HHREDOT—FE TR T D CHARET T fAAIAAT —HFEDIFLALITIEDOHDPTUVEEIE
BEAMTTNSNTOWABDO T, #FLVLWEBBIZCCTIHITN T FEEETITVET, SKKEAINBZT—XEL
L TlE. BEER T integer. IMEBHRT A TEFBnumeric. XFFER T text. BTEFR T date. FFZ|
xFRItime. L TEMCRROMAE ST timestamph HDET

T I ZERL S BICIE. EDBDBOCREATE TABLEOV VR ZFRALE Y. COONVVR THRERIEET
BPUEDNDHZDIE. FRT—T L4, 5. BIDT—FBTY, flerLEd,

CREATE TABLE my_first_table (
first_column text,
second_column integer

)s

CNTED 5% Zmy_first_tablex WSRBIDT—TILHMERSNE T, RFIDFID%HE]

& first_columnT. EDT7—2& I text TY, 2B B DFD%FIIFsecond_column T, £D7—=25
I&integer ©9, T—7IL&H LVF%IF. 4.1.1THIBLIZEF FOBURWVWET,, BEHBEIFER
FTIHFANBHDET, FIIAMNEIA Y TRYID, IFIMTEHD ZEISEEL TESL,

67



BB T —HER

FIFEDHNE. FHEAN BN THBIHIREN TIIBOE L Ao BE. T—TILELVFTIDLFIE. EDES
BT —ZHEMINTVBD DD BEIBRBICLET . LUTIC KDIRENLAHZRLET,

CREATE TABLE products (
product_no integer,
name text,
price numeric

IE

(numericBUS/NEEIRING ZTENTE @BEIRSBEBIFIND—EHNTY,)

(7

MR 2T —T I ZHZMER T BHEI. T—7ILEF 0L RAlz—EI € 50N &
T, FIRIE T—TILRICEBEH B W\IEBLL 505 EA Y 2DV EREK
DHOFT (CNIFFREICL>THAD DN TVET),

F— 7 IUCEHBEH TEBIIDRICISHIR BOFE T o HIRIE. FIDRITIEL T250~1600DBL 0%
To LD, CNIBEEOFZER T 3L TTL. TO&SBBARRHICRIBN 530200
Y,

MHEOBEWT—T LN TEHEIE. DROP TABLEOR VR ZERL TEDT—JILZHIFRTEE Y, Bz
TLET,

DROP TABLE my_first_table;
DROP TABLE products;

FELBWT—TIILZHIRRL LS8 BL T5—ICBDET, HordbT—TILDEFEET BN ESH ERE
ROVTE2BFZIESEBIEN TEIBLIIC. T—TILEER T BHIIC. T7—XvtE—I%Z28EL T
BROICHIBRIRIEZITSCUIE. SQLRIVTNT7 1L TIEKLITHNBIETY,, (CORIEZITLITh
I TS5—XytE—2DH 3%ZBASDROP TABLE IF EXISTSEWSHEX ZERT e H TIET, LHL. C
NUSIRESQLTIZHBDEE Ao)

BUCHERET 2T TN ZEEIZHECDOVTEI. KAETERIRT 35528 HL THESL

CNETICHRAL Y —ILZERBL T +DICHEET 3T — T L2 ElTEE T REDFEDTIE. 7—7
IWERICHEEZEBNML T, T—20EEM. B2t FIERZHRICT 3HEICOVTHGERTVEET, O
DRERTT—FIUIT =R AALTT IR FBEDEDZREILICL TERISEATHRBLEE Ao

5.2. 7 7#J)LMiE

FUIIET 7L DEEBIDE TRIENTEFE T, FHILLIERSINIZITOLK DA DFICEAIEES N TV
BUWEE. T5LIEERICITENZNDTIDT T4 ILMENADE T, T—2I2EIT R ZFEAL T, 3%
(EDESBED TR T Z2NERL) T 74 I MEICRE T 2L IICEARBICERTEZEHTIET, (57—
SIREOR VR DFEFBIC DWW TIEE6ZEBBL TEIL,)
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BB T —HER

BERMICESEIN=T 74ILMEN BRWVEEIE. T 74 LMEIENULLIEICADE $ . NULLIEISRBED T —
AERTOHDEABRTENTITZDT, BEISCOHETHEEDDEE Ao

T—7ILERTIE. T 74IIMEIFF) T —2BEDBICFIEIN TUVET, flZRLET,

CREATE TABLE products (
product_no integer,
name text,
price numeric DEFAULT 9.99

);

TIAINMEERICT RIEDARET, TN T IHIILMEDNBRATINZRIZVDOTH (F—TILHMER T
eI TIEHVFERTA) FHESNE T £<HBHIL T, timestampF WV iEABFDRIZ)ICERESIND LI, £
DHNET 74 I)LSDCURRENT_TIMESTAMPZ R DN TEE T, HI1D2DFIEL TS, FITICH@EE 1 22Dk
BB TY, PostgreSQLTIE. HEEIZU T DLSICER T D LICKIDERINE T,

CREATE TABLE products (
product_no integer DEFAULT nextval('products_product_no_seq'),

)s

CZTnextval OBEED. = v AA TV 27D SEKLI-EZERLET (9.16%BBL TIEETW),
CHUIIERICELFEDLNBZOODARBD T, UTOLSHREFRAEHESCENAESNTUVET,

CREATE TABLE products (
product_no SERIAL,

);

BBRAZ THBSERIALIZS. 1A THLGRRENTVE T,

5.3. &Hl#

T—2BUI TTIIIRINT 3T — 2 DEEZRE T B1cODHETY Ll BLDTTUTr—23>
TlE AR T BHIKITIFERESICRITE T, AIZIE. HmDEEHN ABTCIF. EZoKERDAET
FANBEINCTEIREDBDET, LD ERDAZRITANBEVWSIREDT —FBIIHOEE AL &
feo DFPITICEEEL THIT —2 =KL WSS DHDE T, AIZIE. HAmDBEHRMNA>TVSET—T
LTI 1DDOHMBEBICDOVTOITH21TUL B> TIBRDEE A

CDEIBBEBEZFRT 378, SQLTRIIB LV T—TILICH T 3K ZERT 5D TEE T HlY
ICE>TT—TILADOT —2Z BHICHIE T 2N TIET, FIHIOER T 5T —2ZFITEML LS T
BL. ITS5—EBHDET, CDILIF. TI7AIMEEL TERSNIBEZ RN T BIHBICHLBERAINE T,

5.3.1. IEHIK
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BB T —HER

REHFNIEROABNLHNOBERTY ChZeEAL T KEDFDEH RIBEDON ZiHEIcd (BED
fE) LOITIEE TEE Y, AIZIE. Hmifitgzu 3 EBICT BITEUTDLIICLET,

CREATE TABLE products (
product_no integer,
name text,
price numeric CHECK (price > 0)

);

CDOEIIC, FIHIDERIZT TAILMEDERLFERRIC. T —FEDBICEEXT, T 74IILMEEFKIIER
DIEF THHETEE Y . REGIKISCHECKF—T—RORICHEIEINM THEN X TERINE T, REH|
HITUCIE TSN B ZSCHERDBDE T, LBV, FIRIEHEDERDZVDDICRDE T,

HHICMERNICRRIZ T BB TTIET BRIZEIIFEIET. T7—AvtE—ID0h0DP<BDEY
L. BEELIEVHEIKNZSRTEBLIICHBDET, BXIIUTDBEOTT,

CREATE TABLE products (
product_no integer,
name text,
price numeric CONSTRAINT positive_price CHECK (price > 0)

);

LFRROELSIC. BFITESHIFIDIEE IZCONSTRAINTF —T—R T CHUHBIF. BINERLHESE T,
(CORETHBBZIBELBAVSBEIF. AT LICEDBFIDVMIITSNET )

REFKITIIEBDOINZER T BICDHTERT, FIRIE BEMSLEIS MR ZENT 2HEIC. BT E
5 |ffif& VB B AR KD HESB DL IICLTEVELET,

CREATE TABLE products (
product_no integer,
name text,
price numeric CHECK (price > 0),
discounted_price numeric CHECK (discounted_price > 0),
CHECK (price > discounted_price)

);

RAID2DDHFIE ETHALISBD TS . 3DE DK TIEFL LB 2> TVET s CHUIREDHIIC
NS NBDTIEHRL A TRYISNIFNVINADFNEDEBEL TRNE T, JIEES LUVINSD
FIE RIS EEDIER THET BN TEEXT,

SUID2DDOFFZEFFKIE EVE T CNUIKL. 3DEOFHIMIFFIERLIFIEICENNZD T, T—7
ILHERIEEVWE T, 7z T —TILEIRICL TECCLIITEETH . ZOFEEI TETBIHEL TIRVER
DHOFT B ERSFHIHIE. FIHFNIBHEMITONTUVBIIDAHEEIRY 7D T, (PostgreSQLIFT
DR ZEBHILEE A LD U MERLIcT —TILERZMDT —ZN—X D AT LTHIESE VG E
FCDRRANRESTLIEELY) EDBNF AT DLIICELCEDTIET,

CREATE TABLE products (
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product_no integer,

name text,

price numeric,

CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0),

CHECK (price > discounted_price)
i

HBWNE RDEIICHTIET,

CREATE TABLE products (
product_no integer,
name text,
price numeric CHECK (price > 0),
discounted_price numeric,
CHECK (discounted_price > 0 AND price > discounted_price)

);

EDEINCT BNNIIFADEETT

FFRIEERRIC. T—TILERIICREIZEID Y THIEN TIEH T,

CREATE TABLE products (
product_no integer,
name text,
price numeric,
CHECK (price > 0),
discounted_price numeric,
CHECK (discounted_price > 0),
CONSTRAINT valid_discount CHECK (price > discounted_price)

);

BREWNTIE. BEXHD EXINULLECFHESNISZEIC. REDNEILINBIEITERL TRV,
FEALDIUS BRIBERIC— D THNULLA B NUINULLEFHES N 5D T REFIHI TIEHIHI R DT
ICNULLIEDS ABDZERAIFEE Ao FIDNNULLIEZ EF B VKIS B7cdIC. RETTHEA T SIENULLEKY
ZERT AN TIET,

5.3.2. JENULL&I%

FENULLAFIZ BfC. FIANULLEZES R W EZIEELE T, EBXOHIZLLTD®EOTY .

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric
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);

FENULLEHIIEEICH IR L TR I N E T o FENULLEIFIIZCHECK (column_name IS NOT NULL)ZWLS
REHFICHBENICIZEZE T A, PostgreSQLTIE. BARBICIENULLERIEIER S 2 A D KDINRM T
T o COESITERM TN TZIENULLEIFICRERN ARG RIZ [T 5N BEVDONRRETY,

HHEBA. 1DDFNEROFIKIZBERA T B EHTEIET . EDDICIE RLLHFZEVNTLRIFT
ERS

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
);

IEFRIZBERHDER Ao ENNTEFCRESNBIEFIEL T LBELTIEHDEE Ao

NOT NULLHHIIZITL D /INZ—>THANULLEIID HBOET o CHE. FIHNULL TR UL IR SRV
WSZETIEHBDEL Ao TDEIBFIHINFIEGRD HBOEL Ao COFKIIE. FIHDNULLTH > THELEWLD
TI7AINDIREVWEIEIRT 37T DOHDTY o NULLFHIIFIZESQLICIFFEELEFEADT. BEFEDT
TV —a> TIEERIAREITIEHDE R Ao (THIE. PostgreSQLEMMD—ERD T —FR—Z AT LK
DOEBEDT=ODISEBIMINIEEEIOBTEE AL) HorH. RIUTR 771 L TORKDYIDE X H
THHEWIIEHTCOREZEUNT 21— HUVET, HIZIE. RIS

CREATE TABLE products (
product_no integer NULL,
name text NULL,
price numeric NULL

);

EEVTH S BEBRIFAAICNOTF —T—RZIHBAT BN TIE Y,

(g
FLALDT—EN=RBFHIHEW T, FIDSENOT NULLER — 2 S BRBH BHET

5.3.3. —=14§I5

—BMEHRICE ST FHBVEFNID T I —ACEENSET —FH T—TILRDLTOITT—ETHBC
CEHERICLET, FIHIHDIZEDEULLLTDEITY,

CREATE TABLE products (
product_no integer UNIQUE,
name text,
price numeric

);
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o T ULHEIRDIHEDEXIE

CREATE TABLE products (
product_no integer,
name text,
price numeric,
UNIQUE (product_no)

)s

ERDET,
FDESICHL T—EEFIKZERT BICIE. FIRZHI I TRYD, REFIEL TEERLET,

CREATE TABLE example (
a integer,
b integer,
¢ integer,
UNIQUE (a, c)
IE

U FBESNIFDEDHEAEHOENT—TIL2FE T—ETH AL EIBEL TVET, LHL. FID
FEADN—ETHRINBIIHVELA BE—RTRIHOEEA)

—EMHRICIE BEOHFETHMZEIDS THEHTELT,

CREATE TABLE products (
product_no integer CONSTRAINT must_be_different UNIQUE,
name text,
price numeric

);

—BMEHINZEN T L. BN TIEESNIFIEIZFID T IL—AARL T—BENEBY)—D1> T v Y
ZADEBICESNE T —HRDITRIFICERIN 3 —EMOFIRZz —E MKl TIER T 3283 TE
FEAD EDLIRFIRE—BBRELD 1> T VI REEH T B TR BLIFAIRET Y,

—fRIC, FHIDTREEZ TR TOFUIDVWTRLEEFOITH. T—TILARI2ITULHZFEIE. — K
MHIRERICEDE T, LA L. COLERTIZ2DONULLEIZRL THEECIEALINEH A DFED. —E
MEFD BT L TH. IR RDFIDDELEHIDICNULLEZF DIT 2 EHRNT 3N TERL
WSZE T, COIREBVSIZESQLICERL TOETH. CORANICREHDBVSQLT —EZR—IABHBL
EEWEIEDHDET, TIHS. BHETEZIFTEDT SIVr—2a  FFFE T BBISISEREL TESL,

5.3.4. F%—

FEHIFIL. FIET=IFNDOT I =T T—TILADITE—RICHERTI2DDEL TR A TE R 2 Ek
LET, CNICITENR—ET. B DONULLTHEWVWIERRBEERDET, DFD. WO220T—TILEREIZE
CLT—2%ZIFANET,
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CREATE TABLE products (
product_no integer UNIQUE NOT NULL,
name text,
price numeric

);

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,

price numeric

);

FFXF—HERBDINTEBIED B EDEI—BEFHNMMTVET,

CREATE TABLE example (
a integer,
b integer,
c integer,
PRIMARY KEY (a, c)
i3

FHF—ZEBMT L. EFXF—TIRESNIANXZIFND T IL—FITHL T—ENBBY)—D1> T v IR
MNEERICESNE T, el EDFUCDVTNOT NULLOEIAEEFITNE T,

1D2DT—TIILUEBRKRIDDEF—EFOEH TEIXT,, (—EMHIE KUIENULLHIFICIZEZR D
HFIRRIZHBOFEE Ao BEERICIXIZFLALELHDTY A, EF—L TRERBTN250Z1DDH T )
JL—>3F LT —ER—RBHTIE. 2 TOT—TIUSEF—HIDOBRBEINTVET, CORRI
PostgreSQLTIER@EIINE L A D LW TVDBEIFTNITRS A HERINE T,

FFX—EFXE BLU 7547 AT T =23y OlEADE TRICIIEE T, AIZIE ITEOEED
AIRERGUIT TV —2 3> h1T2—BRICIRIE T 37edICid. EZ5KT—TILDEF—ZHMEINENHD
T MUTHEF—HEEINTVBLEICT —EN—IXI AT LB ENZRA T 2HEHVKODHDF
To AIZIE AEF—DEDT—T I ZBRIBEE TF DT TAILEORRINCHEDE T,

5.3.5. A El¥F—

NERF—HIKIE. B (FTFZFI DT IL—TF) DIED DT —TIILDITDMEE—HL RIF NSRS BV ZE
BELEY . CNUCE>TEET 32007 —TIILOS B AN HRIINE T,

NTETREHIEIICERLzproductsT—7ILICDWTE X THE T,

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric
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);

Ffe. INBOBRICKH T BENEIRING 2T —TILBIERBA L LEL LS. CDEXDordersT—7 L
ICIEERBICEE T 2EMDEIXDAHEBMLIZWEB>TVWET, 22T, productsT—7IILEBBT S
ordersT—7 JLICAERF—HIi0 = EERLE T,

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer

);

N T\ productsT—7 JLICTEFEL BWIENULLDproduct_nolBB #ERL TEXEIER T 2LIFTIR
<HEDFET,

CDESHIBHIC, ordersT—T I DI %S T—T )b, product 7—7 N DL &S BT —T LY
F9, ARRIC. BRINCHEESRINGHOET,

LFRROOARURIE RDESICFEMET DIEDHTIET,

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer

IE

FIUZRD B W e WERT—TILOEF—DWERIIEL TERAINET,

AEF—TH FNDOTIN—TZHIILIDBRLID T B HTEE YT, cNbFEle. 7T ILEKIDA
TR T IBEDDBDET LU TIE SO IO DIFREN BT,

CREATE TABLE t1 (

a integer PRIMARY KEY,

b integer,

¢ integer,

FOREIGN KEY (b, c) REFERENCES other_table (c1, c2)
);

HBAA. FISNBINHE JVBIE BRI OBE LVBRE—HLBITNIEBRDEE Ao
HNERF—HHIICIE BEOHETRAZEINH THIEHTEIET,

T INSEH DN F— I ZFH OIEH TEE T COZLIFT—TILEDZ N ZEBHRERET 570
ICEATNE T, IR HREEXICEATZENENDOT—TILHHEIHEIC. BROBRICEH B
XZAREICLTEWELE Y (EDBIDIBETIFRARETY )0 CDIHE. RDT—TILBEZEATEEY,

CREATE TABLE products (
product_no integer PRIMARY KEY,
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name text,
price numeric

);

CREATE TABLE orders (
order_id integer PRIMARY KEY,
shipping_address text,

);

CREATE TABLE order_items (
product_no integer REFERENCES products,
order_id integer REFERENCES orders,
quantity integer,
PRIMARY KEY (product_no, order_id)

i

BEOT—TIL T, EF—CABF—DELR>TUVBILITSERL TRETL,

NERF — D RBICEEMIT SN TV RVEXDIERZFFRIL BV X3, BUCERBAL 708D TY . LA L.
HBEXTERLTOWEGBD EAXBICHIFRINISE SR BTLED. SQLTIEEDLSBRIBEHI/RST
EMTEET, BRI, LWOD DA T3> NEZSNET,

« BRINZH@mOBIFRZFFRIL A0
o ANXD—HEICHIFRY B
s UCHHBODEIH?

BERFL T, EOBIDZHZERITRDRN IS —2RELTHELLD, (order_itemsiC&>T)EXTE
BINEFFORREZHIRLESL TH. CORIEEITABRVESICLET, XN EIBRIN L. ;EXIER
HHIBRINE T,

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric

)s

CREATE TABLE orders (
order_id integer PRIMARY KEY,
shipping_address text,

)s

CREATE TABLE order_items (
product_no integer REFERENCES products ON DELETE RESTRICT,
order_id integer REFERENCES orders ON DELETE CASCADE,
quantity integer,
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PRIMARY KEY (product_no, order_id)
i

HIBRDFIBRS KU AR —RW52DId, RO —MRHVGA TS 3> TT, RESTRICTIE. HEBBITHHIBRS
NB3DERZTET, NO ACTIONIE. BIFIDRESINRICBRBITHIELEEL TWEERIC. I5—R3
CEEBEKRLTVET, Jhid. AHIEELARVEEDT 74LEDIREVEADET (CNS5OARBREEN
I&. NO ACTIONTIFHREZ, > H oS3 B TEEBILICT 28D TEBDDICH L RESTRICTTIF&REILIC
TIHRVWEWSTETY ), CASCADEIFHBBRITHHIBRINIEE. TNEBR T 2THREKICHIBRINZ L
EIELET, MIcH2DDA T3> SET NULLESET DEFAULTA BDET . Cbid. HERBITHHIRIN
TZBRIC. BRITOBEIIDZEZNENNULLDZI DT 74 IILMEICERESN DL SICHEDET , S sldFHly
ZFAEZTRIRT BIETIERL, EWSTTERL TIET W, FIZIE. ENEICSET DEFAULTZIEREL e
LTH. T 74 MED AT F—FIHZ B R VB BIIFIRIEIFKELE T,

ON DELETEIC7cH DT, HERIIH EE (i) SNIBHIIFOHTINB0N UPDATESHDE Y . oD
TX3702avIERLTY . CDHFE. CASCADEIFHEBRI|OBEHROENSRITICAC—TNBLZR
BRLE T,

BE. BRTIZOSEIIOVT N DNUIDREIFHNEBF I E BT BEN BDEE Ao HLMATCH
FULLASMERF —B SICBIIS N IBE, ZOBRIINL THnullDBAICOHBRITIEFINZ BT L
PBHN BTN TEFT (DFONUIEIENUIDIEHEDLIZNATCH FULLEHICER T 3L MREES hE
T)o BLBRITHNEDF— OB BBV AR E PR 12V B3, SIFIENT NLLEL TEEL

TR,

NEBF—IFEF—THAIDFE—BMFIZ BT 252 BRBLAITNUEBDERE A TN KB
RIS BIS(EF—FE—BUHORRE R 3) 1> T v I RZ2H DI ZBKRLE T, CORe. SR
TIC—BITBTDBEDEIDDF TV I TY , ®ERT—T LD 5DITODELETEXHWEIRTT
DUPDATEIF. HWMBE—H T BITICHL TERT—TILDZAF v O DHREBLBZD T, BRITICHIVTY
D RZFBDIIKRIBIFRVEZ T CHUFBICBBEEVWSIRTIZ AL s 1V TYIADFEICIES
<OERBEDHOET DT HAEBF—HHNDEE TIEERIND > T v I AN BBMIIESNBEWVNSTE
IEHOEE Ao

T—R2DEFHE LVHIBRICDVWTEFFLLE, FOEEZBSRBL TEEV, £/, CREATE TABLEQUT7 7L >V X
NE(ICHBNEBF—HIFIB X DFHEADHBIRL TFET L,

5.3.6. HHthl#

PHUBRIIC Lo T 2DD1TICEL THEES NI BLLEH ZRRECNICEEF 2R AL THRLIBE
IC DEKEHBEFOLERDIDHABLLIEINullZR T e ZEEICLE T, EBXIIUTOBO T,

CREATE TABLE circles (
c circle,
EXCLUDE USING gist (c WITH &&)

);

S¥#HIZCREATE TABLE ... CONSTRAINT ... EXCLUDEZEERL TTFIUL\,

PHbHEIRZ BN 5. FINE S TIRESNILBED 1> Ty I AN BHNICESNE T,

1



5.4. > XAT7 L5

LTOT—TIUE AT LICE>THEBENICERINIY AT LAV DD BOET . EDTdH. X
T LAIDBENFI—HERIIDLFIEL TESCLIFTIEE Ao (CNODOFIIIFRFINF—T—FTHS
NESHEIZBRHBOEE Ao DFED. BHIZF AT CTHA THIOHKNZER T BILIETEEEAL) VX
T LINDWTIE, HEODEH T MBI HOFEE A, CNOENEFERETZLEH>TLWNUEHI T,

oid

TOA T IREBF (AT URD) TS o CODFNSWITH 0IDSZEFF TT—T ILDMERR I N T=35
&, HBAWMIT—TILEREICdefault_with_oidssREZEM D RESN TV B BICOAEELET,
ZDFDEIZ0id (FIZEEL) T o ORI DV TOEFMIER.18% B MBL T2,

tableoid

ZDFEEUT—TILDOIDTY . COFIEHC. MAFBEBHSOBIRBEVEHE TIEEF T
(5.9%BHL TSIV, ZOFHBRVE, EDT—TILHBZDITH RO HHDIKVHSTY,
tableoidZpg_classDoiddIER T AL TT—TILBZEBILH TEET,

Xmin

COIN=2ayDEBANST U F I3V OEAIBR (S0 a>ID) T, ((T/N\—=23>kld 17
DERDIRE T, ITHEFINDEIC. F—DFHEBNRITICE T IHLWTN—ay DMER ST
*9,)

cmin
WA H I3V AD (0D 5IRF2) IV VREAIF TS,
Xmax

HIBRN S > 0> 3> OFMBER (F 5> 02 37ID) T, HIBRIN TLWAWT/N—23>TEEOT
Yo AJRDITN—2a> TIDHDIEEODHZEN BDE T . CNISEE. HIFRN S o2 3> b &R
ASYRINTORWVIL, Feold BIFRDOEITHAO—IL Ny ITNIcCeZ2ERL TVET,

cmax
HIRRES > 50> 3> NOOY VU REBRIF. HLLIZEOTY,
ctid

T—7ILRIZETB. TN—3 OB ZRLE T, ctididTN—Ja>2REBLR D57
DICESIEDTITET D 1TDctidIZVACUUM FULLICEKDEFHBWIREISTESNBEZHODET, L
et o Tl ctidiZREBDITHBIFEL TUIEZF B Ao RIBITERF T 37=0IC1F. OID. HBWVNEES
ICBVDIF A EEDBEEREESINETTY,

OIDIF32E YRR THD. VZARZEETIDDHAIV A TY , AFKME. BLISRIABEFER T 57 —2X—2X
TlE AV ED—RALTLESH ML BDE T . £DTcd. —BEZHRT 37cODFIEZHEA TLAEL
BRD. OIDA—BTHBLREL TUIEDFEEA. BLT—TILHDITZRET HEN HIHEIF. >—7T
VAP IR =BT B ZRHERLE T, LD, OIDIZVK DA DEEZILSITLICEDT =T X
CRFRICEER T 3IEN TIET,
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BB T —HER

s OIDETOREDODIERTBZT—TILICDWVWTIE. OIDFIC—EMEIZER T EIRITT, CDK
SH—BEMSK (BLIE—BTYTvIR) BEET 3881, V2T LRBEOTII—RT 3L5%
OIDELEMLER Ao (BB5BA. THUETF—TILOITEN 23 (4018) LDV B VIR SICATREL BR0FE T 14
BERERT L. ERICIHITHIZZNED T or DBV ERENTLES,)

» OIDIFEBMDT—T N 2T > T—EBTHBLREL TSBDEE A T—FXR—I 2 TOHHIFH
WERIFR(ITtableoideTOIDZMEAGHE THEAL TE L,

« BB3A. BREICLTWST—7)LIE WITH 0IDSZERAL TIER I N 7a< TUFWIFEE Ao PostgreSQL
8.1 SWITHOUT 0IDSA T 7#I/LETY,

bSO a BRI FEI2EVNETY,, REIBIERT 2T —2RX—X Tl b2 o> aVIDA—RAL
TLESHREMD HDET . CNE BYIRFRTFIEEZITOE T, MR RREICIEBDEE A FFMIEE
28ZHBIBL T3V Ll REF(I0EBNS Vo> a MU E) IChizoThS oo a3V IDO—EM
ICIKTZ T BT EIXEBBRTIEHDEE Ao

IR VRBAFBER. 32EVREBTT, COR®H. B—hSUH oS ay RO VREICIE2 (406E) BE
TEWSHIBRDRELE T, R COFIRIZRIBEICIERDE R Ao CNUIFSQLOVY VREICKT T 2HIRTH
D ARSI N B1TEICKT T BFIR TIE BV LISEFRL TLIET WV, £eo T—IR—XDOABTZRBICETE
IBINVRDAD AT UREBRFEHELET,

55. 77 IDEE

T—7IILDERBRICEEVCRAWED. HEW0NET TV T —>a> DBHEHNED-7DLIZBEICIE. T—
TN ZWTeABIBRL TBEEM T REN TEEXT, LHL. T—TIUIT—BR2Z ATTBHDIHE. $HBL)
FEDT—TILHMID T —EZR—=Z AT I (BIZIETABBE—HI) ICL>TBRINTWVWRIFEE. C

IFRBWHETIEHDEE Ao DT, PostgreSQL TIFBEFEDT—7ILICEB AR 37D —EDIY
VRABEINTUVWET . T ILHDOT—2Z2ZEE T 2LV ORTIF RV LITERL TSV, ZIT

RDZED TEXT,

« HDiEN
 HIDHIER

- HKIDIENM
HHIDHIPR

« TIFIMEDEE
c BT —FBEDOEE
« HIBOEE

s T—JIINRDEE

CNSDERIEIFETALTER TABLEOVY R (REIDHRPBEE B F T D THMIZI 52 SR TS
W) ZERL TITOZEN TEE T,

5.5.1. Fla:ENN

HZBIMNT BICIE RDKSBIAR R ZEALET
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ALTER TABLE products ADD COLUMN description text;

FLWIICIET 74 )L MED HIHAEE L TADE S (DEFAULTAI ZFEEL R VIS EIINULLIED ADET) o

RO EAY L. FIOFHIEEBHCER T LN TEXR Y,

ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

SEBRICIFCREATE TABLERDFIDEERICERAIN TVWE L2 TDA S av b CCTHEATEERT, LT
T7AIMEIZEZ5NTWBHIZEE T DD TRLTUIBSBRVILITERL TV mEL RS E
IFADDA KBILE T . —A T\ FIRDFUCIEL(EZ ANTRTHINZEM T 2D TEXY (TEBR) -

g

T IH I EFF DS BT B7=DICiF. GTLWIIMEZIEINT D7=DI0) T—TIILDOET%E
BHL AT EDEE Ao LD L. T74ILEDIEESN TOAWEEIE. PostgreSQLIE
VIR R BT BT 2CEDARETY . TY DT IFEALH T 7 LN AN DEZEFF DT
HT—TIUIBINT 206D THNIE. T 74U EIBEE TICFH%ZENIL . UPDATEARfEAL
TELWMBEZEAT AL ZEBDLET, TDRIC. BIARDELSICL TRELIEWT T4I/LE
Bz 5L TS,

5.5.2. 5 DHIBR

FZHIFRT BICIE ROKSHBIV R ZERALET,

ALTER TABLE products DROP COLUMN description;

FRICH B EABRT—FTHNHEELE T, FZDINCEETZT—TILOFIKIBIEERINE T LD
L. ZDIHMEDT—T L DANERF—HIKIE L TBEREIN TV S5 513, PostgreSQLIZBERAD SHICHIKY
ZHELIDIZLEE Ao CASCADEZIBINT B EICEDINICHEFET 22 T2 HET B L ZFFAI TEE T,

ALTER TABLE products DROP COLUMN description CASCADE;

COBRICHZD— RIS EHEAIEET BFREBIC DOV TE5.13Z2 2R TS L,

5.5.3. H¥IDEM

FHIZEBMY BICIE. T ILERIOEX A ERINE T,

ALTER TABLE products ADD CHECK (name <> '');
ALTER TABLE products ADD CONSTRAINT some_name UNIQUE (product_no);
ALTER TABLE products ADD FOREIGN KEY (product_group_id) REFERENCES product_groups;

FENULLBIIE T—TILEIIEL TR TS HVD T BT BICIERDEX = ERALE T,
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ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

FHIZBIEICREBEINE T DT, HIZEBNT 3RIICT—TILADT —ZH NI > TV RREN HDE
ER

5.5.4. FlI¥IDHIER

FRE IR T BICIE. ZOFNBERZBENHDET, BN TREE[FITIIFEIFEETY, LHL. B
DTEEZMFTTORBVERIFS AT LERDOERIDEIDE TN TLBD T, ENZRANRBRLTEIRDE
B Ao ENICIFpsqld\d tablename AV RZEFERTILEHM TY, D1 FTT—RUHT—TILDEFF
HEFARZHENRHZDBLNEE A FIEHR LI S/25, XOOAT VR TR ZBIBRTIE Y,

ALTER TABLE products DROP CONSTRAINT some_name;

(BBERINS20 L\ o5 IRSIBEIE. BRI FERBESICZEF I BT THEINENRHD
ZrESENEWTETL,)

FIDRIFRDIZBEERLCL ANMEDHDHUKIFL TV BHIKIZHIFRY B35 T ICIZCASCADEZ (FIF 2 HED B
DET, IR HEBF—FHIE BREIN TV O—BXEEF—FIFIAKEFLTOET,

L5 FENULLEHIAA D2 TOFIKIBISER TEEX T FENULLFIKIZHIBRS BICIE. ROKSICLZF
ER

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(FENULLBIFICIZ BRI AW e Z Bl TKRETL,)

555. D7 I7#IMEDEE

FIUCHLWT T4 LR ERE T BICIE. U TFDESIBRIT U REFERLET,

ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

ZNUET—T I AROBEZEOTICIFAILEER 5 X W EISEEL TEIWV SHUSEEOINSERTOY VR
DI=DICBFUCT T4 ILNEEZ BT T,

T I7#IIMEZHIFR T BICIFRDESICLET

ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

Ctud. TIAIEZENULLICERE T BCELAETY . €D ERIN TULWAWVWT 74)LMEZHIFRL T
HIT—ITIFBDFER Ao B E LS NULLED BEEMIC T 74 )Lh RS> TVEH5TY,

5.5.6. DT —2BDEE

52 R75 3T —RBUCEBRT BICIEU T DL SRV R ZHEAL TETE L,
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ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

. DS OEEFDOEB D HFHLVWEICEEERF v AMCEDER TET 25 BICOH ML E T . KO
BEBHBERIBE. GAWMEDSFILWMBEZE DL SICFHET 2D\ ZHEE I BUSINGREZHHT5Ze N TS
9,

PostgreSQLIZ. (BLHBNUL) FIDT T ILMEZFLWEIZ, FEHC. ZDF)ICEET 52 TOFIKDHL
WELCEHL KO LE T, LAL. TOLIEHEIKR T2 BLNERAL. FTREZBIIERICHE>TL
F5DBLNEE A BEZET IR1ICEDTICET 26KZ 2 THIRRL . B TEYICESBL A Z T
EYENREREENLBDET,

5.5.7. 5%HDEE

HaZeEE T BTN RDELIILET,

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. 77 IILADEE

TN BZEETBICIE. ROESILET,

ALTER TABLE products RENAME TO items;

5.6. HEIR

FTPTORPMEREINBE. FTEEDEIDETONE T BE. FIBEIIMEN T2 X eXTLIcO—ILT
TIFEAEDBEDA T T IMIDWVWT, FIHBRETIIFIBE B (R XA—/N—2—H)IFDeD4T
IO FERTEIEY tMOI—YHIOAT DI EFRAT B3 HRAMTEIN TUOAITIIZED
EtH A

MERRICIZWV DD DIEFED BDFE T, T 424 BSELECT. INSERT. UPDATE. DELETE. TRUNCATE. REFERENCES.
TRIGGER. CREATE. CONNECT. TEMPORARY. EXECUTE. USAGET 9, FED A T T UM B RIREARMEIRISL
AT ORDEN(T—T L. BEARE)ICEDEDDE T, PostgreSQLA B R —k 9 Bk 4 R HEFR DEFAIC
DVWTIEGRANTU 7 7L Y ZR—=UHBIBL TLIET V. UEOHIE FUOETHINSDERDFERAAIC
DVWTORENHDET,

FTP I DEECHIROERITEICFIEEDHICEZ5NZHDTY,

ALTER TABLED & SHBEHI R FEFEDALTERIN VRICED. H23F T IMIFLLFAEEZEIDHTEIL
DN TCEET R—N—A—HFVWDOTHIRBEEBELZZEE CTEXIBEDO—ILF. WRA TS IMDIRIED
FREE (EIFFAEBEO—ILOXY N=)THD. h DFHLLFABEEO—ILDOXY N—THIHEICRED. Fr
BEEEZEETIEEY,

MERRZBIDH TAICIE. GRANTOY VR ZEBLET, FlXIE. joe WLWSBIEDO—)LaccountsE WS BEE
DT—TINB2IHE. COT—T I Z2EH T IERZIE T DIIFUTDOLIICLET,
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GRANT UPDATE ON accounts TO joe;

BEDIERZAEIETE T DIRODICALLZIEE T 3. TOBEOA T T I/NIEET ZL TOIERN TS
INE9,

2T LRDO2TOA—ILCHERZ M5 9 3ICiE 855178 0—)L 1B THBPUBLICZ AT 5 e TE
F9, Fe V-7 10-IILzERATNE. T—EIXR—IAICZLOI—HYHFET 2 HEICIERDOERE
DREEICBDE T, FMIEBE21T 2SR TS L,

MEFRZEXDIE T (revoke)icid. ZHUHEIGLWVABIDREVOKEOY VR ZEHBLE T,

REVOKE ALL ON accounts FROM PUBLIC;

F TV T IFRBEE DFFRIDHERR (DROP. GRANT. REVOKEZTTSHERRAY) I3, FRE&E THB L ZHitREL
THERBZD T, FELIDEDBLID T BILIETEE R Ao LOLA TV IMNRBEEIE. T—T L 2D
I—HERRICED BHICHL THHRABDERICLIEVLWEALIC, B D@EDERZEDE T EH TS
9,

BRBEA Tz IMDRREE (FEX—N—2—F) EIH FT Pz IMIB T Z2HERDGERRIEN T
TET, LHLIwith grant option1Z{$1F7 2L T\ #RZSX SN 1—HH FIEELERKRICHO1—
HFICHERZ(T 5 T AN TREICARDE T, BLRICE>TISIUNA T arhRHBEINDIE. HEINT
d—Hh5 (BEFEDLLIFERT 5 OEHEICKD) #EREZ 55N TV I—HIF TR T ZOERNFIES
NE9, FilE. GRANTEREVOKEZERRL TS,

5.7. 17F* a7 RIS —

GRANTIC& > THIBTEZSQLIEZR DR X7 LAICIZ T BEORVEHE TEDITHARIN. T—
FEHOAY VR TEDITEEA. BHF. IR TERh 21— BEATHER T 37XV 74NV —%
F—TIUCEBTEET, COMBEIITEMNEF2) T L THHENTVET, T 74N TIETF—FILIC
BRI —IE7%<, SQLOMER S AT LAICE>TT—TILOT7 I XERVHZ1—FIF. T—TILK
DFRTDITICDVTRELESIC. BWEHLEPEFET BN TIFET,

F—TILDITEF VTN EXNDIHEE (ALTER TABLE ... ENABLE ROW LEVEL SECURITYZ{EWLET).
TORBRITOEFDIODBEDT—TITIERITART, fTEFalF«RI>—IC&>THFAS
NZUELRHOFET, (7L, T—7IILOFEZEIFHRAMICIETEF AT RIS —DORREIEBROFE
Ao) T—=TILICRIS —DEELBRVSEIE. T7HIMET ORI —DRMEHLN T EDITHRZICH
FHTBREDTIRAEDE T, TRUNCATEXPREFERENCES ¥ T— T IL 2RI I 31@EIX{TEFa) T«
DRREIFEDFEE Ao

TFEa)T4R)S—ZBEDIT VR BEDO—/L. HBWVNIZOHEAICHL CEETIEd, RS —
IFALLDED T AR TOIAY RIS L TEA. %5 MESELECT. INSERT. UPDATE. DELETEICEA T 3 %15

ETIEXT, 120K —H#EHOO—)LICEIDY TRIEH TE BEDO—ILDXA NEREPEREDIR

B YTIEEDE T,

RIS —TEDITH AR TH D HEIVNIEFABETHINZIEET B7ODIC. T—UT7MEXIET R %
ETYT, I—FORVWEDOEICHBIEDREPEMEDDHFNIC. CORNEITICOVWTEHEINE T, (CD
RA DB, BRI—I DRV EHMRIES N B leakproofBE/ZIT T, T X2 )T DRESEDHIICT
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DESBEBEER TR ZA T TARAFDNEIRT B HBDET ) D' trueziIRIABVITIFLIEST
RICEDEH Ao AR THBITEEEHRERITIC OV THIIL/HIEA TE B LSS, B2 DR EIBET S
CEHARETT, AP —DRIFEWEDLEDO—EBHEL T MULWEHEZL TVWEI—HFDMER TERITS
NEJ, 2720 FUHLIA—HICHB TIRVWT —RIZTF VLR 37HDIC. EFa) T EEEBHZ[ES
CEDTEXET,

2—/)X\—1—H BKXUBYPASSRLSBEDHZO0— L. T—TILADT IEREIC. BIC{TEFa)T<>
2T LEEELES, T—JILOFREELEEIXTEXaUT o2 ERLF I H ALTER TABLE ... FORCE
ROW LEVEL SECURITYIZED. =T ILDFABEEDITEF AT 1O RERDENTEET,

TEF2AVTOBEME. EE BLVRIS—DT—TILADENMIE. BIC. T—TILOFRBEEDHD
HERTY,

RS —(ECREATE POLICYOAY VR TYER I M. ALTER POLICYOR R TZEEE 11, DROP POLICYOR >
RTHIBRINE T TN DITEFaVT+ZEMC. HBWNIEINICT BICIFALTER TABLEOR VR Z
VET

BRI —IZIZBRID B 1 DDT—TILUEBDR)S —ZEE T BENTEXT, KU —ET—T
IWCUICERINBZDT, 1207 —TILDOERIS—ZERLZBF TRITNUIBRDER A BB BZT—T )L
ThHhu ACLLFIDORIS—DEFEL THEVEE A

HIFWVEDLEICEROR)S—HBERINDGZE. (T 74)LEDFFA (permissive) RUS—IZDWT

I&) ORE 7= & (PR (restrictive) /RUS —IZDWTIE) ANDEFE> TIRESINE T, Chid. H3O0—/LH. Fhn
NETZIIARTOO-ILDIERZEDLERFODOLELL TLET,, FFERUS—LHIRRIS—ICDWTIE
AP THEICERELE Y,

EAFIEL T, managersA— LD XY N—TEFHMTICT VLR TSI B DBR DT HIVNDITDHT D
TR TEZRUS—%account UL —>3> EICHERS 255 L TFICRLED,

CREATE TABLE accounts (manager text, company text, contact_email text);

ALTER TABLE accounts ENABLE ROW LEVEL SECURITY;

CREATE POLICY account_managers ON accounts TO managers
USING (manager = current_user);

LFERRORIZ—IF. LEEDUSINGEEFEICWITH CHECKA)ZBEZAMICIRE I 2D T\ flfuid. IV RHNE
RUFATICOBERAINEITL(TINS. YRX—2vid BOIVR—TvICB I BBEEFEDITICH L TSELECT,
UPDATE. DELETEZRIT I B_LIFTIE L A) DN VD EBLIATICHOERAINE T (TTH'5. ESY
F—TVICIB Y B17%. INSERTHDUIEIUPDATETIEDCLIETIEEA)-

O—JLAMHEEINAD oI5 E. HBAVIKRIHR I —ZPUBLICHEESNTIES. RIS —IZP X T L
toLa1—HIERINET, IRNTOI—HHusersT—TILOBDBEDITICHEIT T VLA TIELS
IS BT=DICIE. RDOBEEARR)—HERTEET,

CREATE POLICY user_policy ON users
USING (user_name = current_user);

CHUIRIDRIEBECKSICENIEE T,
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T—=TILICEBMINZITICHL. BIRTHRTEIIERDZIRI—%FERAT 3581 EHOR ) —%4
BHOEBRIENTEET, HAEDLEIRIS—IZED, TRTOI—HHusersT—TILD TN TDIT
ERBEDTETETH . BOBBDITLIFLHLIEFHTITEE Ao

CREATE POLICY user_sel_policy ON users
FOR SELECT
USING (true);

CREATE POLICY user_mod_policy ON users
USING (user_name = current_user);

SELECTOVY VR TlE. OREE->T2DDRIS =D EAEHTIN. TR TOITERETCIIMREDBLE
T OO URICHL TE. ZFBBDORIS—EITHERIN. UEIEHRIZELC T,

TEF 2T IFALTER TABLETEMICT BEHTEIE I TEFaUT+Z2EMICL TH. T—TILICER
TNTVBRUS—IFHIBRSN T BICEFINBREIFICRDET, COLTIESQLUIZZEDIER S X T Ll
WEoT INTOITH EIE TER A REICHDET

UTDEOARZRBIT. COMEENKERDERIE TURICL TEX 2D ZRLE T, passwdT—7)LiEUnix
DINZAT—RI71IILEBFEDHD T,

-~ passwd 7 7 1 JLICED < i E )
CREATE TABLE passwd (

user_name text UNIQUE NOT NULL,
pwhash text,
uid int PRIMARY KEY,
gid int  NOT NULL,
real_name text NOT NULL,
home_phone text,
extra_info text,
home_dir text NOT NULL,
shell text NOT NULL

i

CREATE ROLE admin; -- EIEH

CREATE ROLE bob;  -- —fga2—#

CREATE ROLE alice; -- —f&a—1

-- T—TILILEEAND

INSERT INTO passwd VALUES
('admin','xxx"',0,0,'Admin',"111-222-3333",null, ' /root"',' /bin/dash");

INSERT INTO passwd VALUES
("bob',"'xxx',1,1,'Bob"',"'123-456-7890",null,' /home/bob',"' /bin/zsh');

INSERT INTO passwd VALUES
('alice','xxx',2,1,'Alice','098-765-4321",null, ' /home/alice',' /bin/zsh");

- TJIILOFRUEF T ZBMICTS
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ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

-- RS —%{ERT B
-- BIEBIIIARTOITERZCHTE.
CABITTHEMTES
CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
- —RA—HFREITRTDITZRZHTES
CREATE POLICY all_view ON passwd FOR SELECT USING (true);
- —RIA—FIFEBDOL OA—RFREEHTIT 3D

- BETEZDIEERTZS TILIEFICHIRT S
CREATE POLICY user_mod ON passwd FOR UPDATE
USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND
shell IN ('/bin/bash','/bin/sh','/bin/dash','/bin/zsh',"' /bin/tcsh')
I

-- adminiCIF IR TOBEEDIERE LG5I 3
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
-- —RIA—FIIRFEFICSELECT T 2R TEBEFTC T3
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
- BEOTNCOWTIRA—HICLZEFEHT TS
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

EARBREFIAVTARETORALTIN S RXT LD EATREDICEIEL TLW\B Tz T AL THERR T 5L
NEETYT, LOBAIZFIAL T UTTEIN—Iv2a> DI T LADBEYICEEL TWB 2Rl E T,

-- adminlE IR TDITEINERZ N TES
postgres=> set role admin;

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir |  shell
----------- St U SRS
A
admin | xxx | 0] 0| Admin | 111-222-3333 | | /root | /bin/dash
bob | xxx | 1| 1| Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | xxx | 2| 1| Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)

-- Test what Alice 1is able to do
postgres=> set role alice;
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SET

postgres=> table passwd;

ERROR: permission denied for relation passwd

postgres=> select user_name,real_name,home_phone,extra_info,home_dir,shell from passwd;

user_name | real_name | home_phone | extra_info | home_dir |  shell
----------- Ut SR USRSt S Up U
admin | Admin | 111-222-3333 | | /root | /bin/dash
bob | Bob | 123-456-7890 | | /home/bob | /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice | /bin/zsh
(3 rows)

postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for relation passwd
-- AlicelxBH Dreal _namezZE T B H%
HISEET ST
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE 0
postgres=> update passwd set shell = '/bin/xx"';
ERROR: new row violates WITH CHECK OPTION for "passwd"
postgres=> delete from passwd;
ERROR: permission denied for relation passwd
postgres=> insert into passwd (user_name) values ('xxx');
ERROR: permission denied for relation passwd
-- AlicelZBRD/INRT—REZETET 3,
-- RLSIZ& D HIDITIFEFT ST A LAY
fAIBHEME I N4,
postgres=> update passwd set pwhash = 'abc';
UPDATE 1

CCETTERL IR —IE TR TEHFBERIS—T, DEDEHOR)—HBERINZIBE. TNOIEH
BEHEFIORIZFE>TUEEINZBDTLI BERLIEBBICOATADT V2 ADHFINZLSHER
S —%Z BRI BEIFAETI D FRRIS—ZHIRRS—clAEHhE R T, KDEHMICTEE
METRETY (FIBRARUS —IEL A—R B RIF UL RSB VRIS — T, RIBEEFTANDI & Fo>THE
BINET), LEROAICER T, BEEHLO—H/ILDOUnixV 7 vh%EBL TEHIL TpasswdT—7 )L DL
O—RICT7 IR TEZEEERTZHIBRRI—E2EMLTHET,

CREATE POLICY admin_local_only ON passwd AS RESTRICTIVE TO admin
USING (pg_catalog.inet_client_addr() IS NULL);

COTBEUTDLIIC, FIRRRIS —ICED RybT—IRRHATERIL CTVWSEEEICEIL IR A
WZERDOMDET,

=> SELECT current_user;
current_user
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=> select inet_client_addr();
inet_client_addr

127.0.0.1

(1 row)

=> SELECT current_user;
current_user

=> TABLE passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir | shell

----------- L S e e S

(0 rows)

=> UPDATE passwd set pwhash = NULL;
UPDATE 0

—EMHR. EF—HI. ABF R DBRBEMHERIE. T —XOEEMTHIFT 370, BIC
TEXFa)T42EBBLET, AF—VETEMUEF AT AORRICEVWT. COLSHBBESERERIC
KD HN—bF v 2L (covert channel) | DIBEFRFEN IR SBVKIICT B0 FBEHNMBETT,

WRICE>TE T EF VT HBRINABAVWCEZERICTIONERBICEDET, BIRIEN\vIT7vS
ZENALE TTEFAVTADIEHIC AIDITT—PESFHRLIC—EDITN /NI T v TINZNET B
BRI T o COLSIIRR TIE. BRE/NT X—Zrow_securityzof fIC T 2N TIET, CNBEIFIXTT
X A)TaZE R T 23D TR BVEHDEDRBERN RIS —ICE > TREZRITZERICTI—%
HESEFT, TOBRTIS—DREAZABL THRTIENTEIET,

LDBITIE RIS —DHET I L ANRETISEFTRRDITOREDEDHEERL TWELT. Chid
EOEMT. LOBMERORWMEETY, Alge THIUL. TEFX VT DBERIFCDLIICEFT 5555
SFTEDHRETY, RUL—DIREZ T B7cDICDITHEWNIMD T —T L 2 BB ZNEN HZ5
BlE RV —DH TEISELECTZEDS. HBWIISELECTZ ZURBMZFESI N TIX Y, fefcl. EDLDS
BT 7 AFERRSEEIL BTN BIRRREEC T S OBHERM ZEDHTHEN HELITER
LTFEWV BIZIE U TFOT—TILEFEEZET,

-- ¥ERTIL—TDESE
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL);

INSERT INTO groups VALUES
(1, "low'),
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(2, 'medium'),
(5, 'high');
GRANT ALL ON groups TO alice; -- alicehVHiE#HE

GRANT SELECT ON groups TO public;

-- A OHERLANILDESE
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups);

INSERT INTO users VALUES
('alice', 5),
('bob', 2),
('mallory', 2);

GRANT ALL ON users TO alice;
GRANT SELECT ON users TO public;

-- REThZBRZRETST -
CREATE TABLE <information (info text,
group_id int NOT NULL REFERENCES groups);

INSERT INTO information VALUES
('barely secret', 1),
('slightly secret', 2),
('very secret', 5);

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

-- X2 F o Dgroup_idhHMTDgroup_idk DAZFVHAEL VLI
-- EDTZRB L.
BT 5 ehase
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

-- informationT— 7L ZRE T B DICRLSDHIEKIFT B
GRANT ALL ON dinformation TO public;

CCTaliceh'lslightly secret i DIERZEFHL 7LD COTOFLUVARICEAL TmalloryldEFETAE
THRWCHIBTLEL oo 22T BEIFIRDESICLET,

BEGIN;
UPDATE users SET group_id = 1 WHERE user_name = 'mallory’;
UPDATE <information SET info = 'secret from mallory' WHERE group_id = 2;
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COMMIT;

CNUIREBRESICRZET, malloryhilsecret from mallory) DX F3% B2 A TE3MIEHDOEE
Ao LD L. CTITIEFREBRUEDHBDFE T, FlIZIE malloryh ERHIUA T ZRITL TLWV L EL &S0

SELECT * FROM <information WHERE group_id = 2 FOR UPDATE;

CCTIREZDNZ 220232 HREAD COMMITTEDE—R7Z5. 1%l Tsecret from mallorylz R 22 HVE]
BETY, TNUIRLZDNS I3 h ., aliceDh oo 3> DERICInformationDITICT 712X
LIEBBICRELE Y, FhidaliceDhZ 723 A IV N20%EFoTIOy I, RICFOR
UPDATEEIH 3278 BFIEDITORBZ 7Ty FLET, LHL. usersh5DEERAY7RSELECT TIEEH
BOITETTVFLET A, BHERS, FORISELECTICIZFOR UPDATEAYARWL=&. usersDiTIERAVVEHH
DRRRFHCEELI- R Ty aubhBmEN2H05TY . €07, R —DiEmalloryDIERL N
ILOBEWMEBICDOWTHREL. BHEOITZRACZFFL TLEVE T,

CORBEEEE T 375EEVLWODBDET, —DOBEAFILITEF2)T RIS —D
BISELECTTSELECT ... FOR SHAREZESZETY, LHL. CHIEFEEZITZA—FITHL. BRET—
7L (CDFZEIGusers) DUPDATEIERR Z (4 5 T 2 EN HD. BHLLBLWHBLNEEA. (LHL. BI—
DOTEFa)To RIS —%BAL T WENEBRICFDMWERZITHE T B S IEIETEE T, £/,
BISELECTZ X a2 )T+ EEBHARIIREOAD EBARETY ) Fio. BRET—JIILIITHEREOVIH
FERFICAKZICRE T RN TA—I IV ABBEDREZI 2D DBLNEE A FHIEDT—TILOEFHNZNEE
IERIREICR B TL &S0 BIDEERER T, BRET—TILOEFHNDRVZEICIHEMARDIL. BRLT—
TILOEFECHMOY V2B 3 3D TY . €59 N BRRTONS VT I3 TOHEVWVEE
FRBICIETEIE A HBAVE BREOT—TILOBEFHZIAI VAL BICT R TORIBEETIS
DBV DIROBZDEFOTH S, FHILLWEF AT RRIKFTIZEEET B, LLWSIEHTEE
ERS

B0 25FMIXCREATE POLICYXALTER TABLEZEHERL TTFELY,

5.8. AF%—V¥

PostgreSQLT —HZN—X IS5 XZICIE. 1 DU LDBRINE T —ERN—INFENE T, I—FELV
A—HDIIN—FREIFZAZLFETHEINETH tOT—HIBHROT —2X—IAFTHEINFE
Ao T=NICEFL TVWB I T UME B—D T —ZR— DFEOEHBERTIHEEL e T —FX—IKN
DT —RILHTIEZXTEEE Ao

x50
IS5ZABADA—HIF ISZAERNDETDT —ER—IAANDT I AERZF->TNBRZIE
BROFEA. I—H2ZHE T LI LIE. AlZiFjoec WOSRIL AR %ZFOERLS
A—HRECISTRERD2DDT —ER—RIFET BRI TIRLVEWVWSIETY, LA
L. joe—ERDT —RZR—RIIDHT I EATIBEIIINIV AT LEBR T DEIETEE
R

T—ENR=RIZE IDULEDBFIMEIAF—IHEEN AF—VIET—T LD EENE T AF—F
ICiE T—2E BBELVEREFREOMOLFNEA T IbDEENE Y, ALA TV /22 R
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BBAXF—IY THEALTHHRBIFEIDEE Ao HIXIX. schemalzmyschema®DiF D XF—<(mytableX
WST—TIUDNEENTOTHEBLVERE Ao AF—TIET —ER—REIEEBDBRICHBESN TLARLD
T, A—HIF BRI ZF> TONIFERIL TOWBT —IR—IAHDEDRAF—I DA T IMITHET D
TRIBEHDTEXT,

AE =Y DEANFENBIERIIVK OO BDFT .
¢ 1DDT—ER—RZZHDI—YNEWVNCTFH I BRMERTIBLIICT 570,
« BELPIEEES T—ER—ZF T2 I ZmBI I —AMRK T 578,

s T—RN=FT1DT7 TV —23> R DRAF—IICANBILICED, MDA T T I/-DLRIEHEL
BVWELDICT 27,

AE—=VIF. ANFICTIBVEVWSREZRE ARL—T AV TP AT LDT AL IRIEEITVET,

5.8.1. ZX—T DIERK

RE—TIHVER T BICIE. CREATE SCHEMAOY R EERALE T, RF—VICERBICZEIEMTET, filx
ALET.

CREATE SCHEMA myschema;

RAEF—VRICA TS IREERLIEDINICT 72X T 3ICldE. AF—TRET—TILEA%ZER YN TX Y-
T %xEZET,

schema.table

COHEE BOSTHATZT—JIEEIV VR T —ET7 7ROV VRRBRYE ., T—T IV &%= HEL
FRHBEITANTUMMHATEET, GEEBEICT R0 T—TILICDOVWTOAIRARET, LHLE Y
WoTe BB S DA TS I DMOBEIC OVWTERKROEZEZ AN EATEET,.)

KERICIF. EO—RRBIBLLT DB

database.schema.table

ZERTHCHTIXI N HAETIZCDBEUIMRESQLICIE AMIZEHL T B7cDICDAEFEL TVE
Yo LT NBT —FR—RIF, FEHIL TVBT —ER—IEFLLAI TRIFNIAEDEE Ao

TINSFLWRF—TICT—TILZ BT BICITRDELIICLE T,

CREATE TABLE myschema.mytable (

);

ZDRAF—V (ETOA T IMDHIRINIcZXF—T) ZHIBR T BICITRDESICLET,
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DROP SCHEMA myschema;

2F—VYAHDOEFA TPV ED TRF—IZHIBRT ZEEICITRDESICLET,

DROP SCHEMA myschema CASCADE;

CDERICH IR HEEIC DOV TOEMIZS5.13288BL TSV,

MOA—FHPAE T BIREF—TZERLIEWEEDHDET (CHiFMBoI—H OESZREICER SN
ZHIZEERICHIET 2 HZEDIDTY ). EDT=HDEXIIRDED T,

CREATE SCHEMA schema_name AUTHORIZATION user_name;

2AF—VRIIERITZEHTE FDHERF—IRIII—TFREFELICAEDE T, COBXDEF A FEH
FEIXS.8.6ICEEE SN TUVET,

pg_ TIAEBRAF—BIE. P AT L LOBAOLHTFHINTED, I—FHHERT BTLIF TIE Ao

5.8.2. publicX*—<%

CNETOETIERF—VEEIBELTICT—TILZERL TEZEL Tz TI4ILETlE. CO&SHT—T
W (BLOMDOA TSI IFEFBICpublic)EWSRFIDXF—VICANSNE T, FILLWT—FR—
RIIFETIDESIBAFT—IDBEENTVET, ZDOHO LTD2OOEXIXEETT,

CREATE TABLE products ( ... );

BLU

CREATE TABLE public.products ( ... );

5.8.3. AF—TRE/INX

BEREZELDIEIFREDIDDDET L, EBSICLTH. 7V T—avIilREDAF—IYREETIAER
WABBWIEHZWDTY, TN, T—TIEZBLDHE T— 7 IILELMMFBWIEEiZ L T
BREINET, D XTLIF. RRTEZRAF—TDIANTHRMBNNAURE LT EOT—TILEEBLTVS
DOHOVEHRILET . RENIATRINC—BLI=T—T LD ZUT—TILLECEIRINE T, BE/NARIC
—HIB3T—T IRV, T—ER—ADMDRF—IRI—KT3T—TILHHZHETHIS—H
REINET,

BILEFHIDA T IEERZAEF—VIERTEZRR. ERICRCA TP oM 28R 2MaE%
EEED WOBBEHICHDET, oo I—UHBEZER> T HAVIBAICHOI—HFDOBEEED
BEFEZZ B0 M ZDIOLET, PostgreSQLARE TIFIEE B ZBEER THES LD —RHZBD
T. search_pathiZXF—<%BIMNTB&IE. (REATEQEZAAERZIFOTVNBIITARTOI—H%E, X
BRICEFETALICBDET, BRI BEDOEEEZEITT B, HBTOT—FNIARNDIAF—T
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ICA T O E TEBBEDH B — I3 XEREZEV. HIcHh DHRTIDEITLIELSITEED
SQLEAEZRITTIEY,

BRENZADRINFNEINTVBRAF—TIE REDZAF—T JCEINET, IREDIF—TIF. BRS
NBRVIDAF—I THRIEERHI. AF—TBZIEEE I ICCREATE TABLEAVY VR TT—TILZ{ERL T2
BEICHLLWT—TILAMER TN BZRF—T THHNET,

RITOBERNRZRTIIEROIR VR ZFEALET,

SHOW search_path;

T 74 IEDFRE TIFRDELIIRINE T,

search_path

"Suser", public

RYIDERIE. RITA—HFERECRBIDAF—IZRERTIEEZIBELTVET, TDLIBRIAF—IAH
FELTULWAWEE. COBERIFEFAINE T, 2BBDERIE. KLIZFCHALcpublicZF—<Z5HEL
TWEY,

ERETEIAF—TDS5. RENARTRAICIHENZIF—IH, FilA TV IDMERSNE T 740

RDIBAAICARDE S, TNH T IAILNTAT D I public ZF—VIERINBZIEHTY, 77010
EIRF—TEEILL TROXRTERINZHE (T—T7IEE. T—4ZE. HAWIHLEHLEIY

VRBE) I BA TSI RODNBDETRR/N AN TIERINE T, TDOHT TAILNER Tl
JEEMRD T U RidpublicAF—TLHBRTIEE A,

FLWZF—TE/NNRICEBMTRICIERDOESICLET,

SET search_path TO myschema,public;

(SuserlEEXREBARLVD T, CCTIFEBLTVWET,) ZL T ROESICL TRF—TEMHERLTT—TIL
IC7 Ot ALET,

DROP TABLE mytable;

F7o myschemald /N AADRAIDERBLD T FLWA TP T IMIT IS TITITERINE T,

MFDESICELZEDHTEE Y,

SET search_path TO myschema;

CDEIIITBE SRIFEMBAL TpublicRF—XICT IR T BN TEFRAEDET, publicRF—
RIFTITH IS THEET BEVSELSONIFR B ERIEHDEE Ao DX F—TLREKICHIRY 52D
ISSEER

RAEF—TRR/INZAZRIET DMDAEICDWVTIE.25%FBBL TSI,
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BRERENRIFT -G, BHE BEFRICOVWTEH T IILBDHEERCIIICHEELE T, T—%
BELUVBEBOATFEINF. T—TINBEESTKALLIICEHTEIEN TIXT, A TERIHREFRZES
BRICIE FRIRREDD HOE T, TNUILLTDEDTY,

OPERATOR (schema.operator)

CORRANSHEX D ERRICAR B EAST=DDHD TS UTFICHERLET,

SELECT 3 OPERATOR(pg_catalog.+) 4;

KEDHBE TIEFCDE SRR ISWEX ZED B TEC LIS BEFICOVWTHRER/NIDMERINT
WEY

5.8.4. Ax—I B S UVHEIR

A—HE. TIAIINTIEFFAEL TOWAWRF =Y DA T T IOMET VX T BLIETEE A, 70t
T BHICIF FDRF—VYDFAEEDSAF—T DUSAGEHERZ [ EL THHELARITNIEARDE A €
DRF—YAHDOA TS TIMITL TRIEEITIICIE. FDA TP T UMIBL T ISITEIMDMERD HKE
ERBGEEDHDET,

MOA—HDIAF—YRHNTA IS I EER TEDLIICTBEHABETY, £l AF—T L
TCREATEAERR DM SN TUVARIFIULARDER Ao T 74ILNTIE. public RF—VICEAL TFL£THna—
HHYCREATEC USAGEREFR 35> TW\BZUISEEL TKIET W, DFD. 2T —HIL. TOI—FHES:
TEBREEDT —EZR—X LEDpublicRF—TIA T VM EER TEI 2L WVWSZETY,, AA/NZ—2T
& ZOERERE T B2 HERHDTVET,

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(RFDTpublic)iEF AF—< TT2EB D Mpublic)lEM 2 TOI—H 12 EHEKLE T, R Dpublicid 5
F T 2EBDpublickdF—T7—RAD T, ENENNXNF. AXFZERALTVWE T4 LIOAIRS 1Y
ZRUOHLTETW,)

5.8.5. >RAFLAHEZOTAF—T

BT —HER—=IZIE. publicE SV I—FERD RF—T DAICpg_catalogRF—I A FENTLET,
CDRF—RIUIZ AT LAT—TINEETOAIAAT — 2B BRELEREFNIENTLEY,
pg_catalogld BICHEE/NRICEENTVET, /NRUTEHRBICUZSIN TOAWEEIE. NADZAF—T
TR T DHNICHERIICRIRINE T . CHUCEIDEAAHDHLFIN BICRERIN D EPMRIESNE T,
L. A—HERDOAF CHHAAADHEIZ EEZT25E(E. pg_catalogzBARMIC /N ADREZICE
(CENTEET,

AT LAEOT DO4FNIpE_THEDETDT. COLIBEANIIFEALBRVDNEREEZET, SED
N=23>TA—HOT—TILERICEFIOY AT LAAZOTDERIN. e T 2FREZTEIT RO T
To (ZDFER. TIAIIWSDERE/NITIE. A—HDT—TIILBADIEEMHOBRIZS AT LAZOT L
TEHRINZLICEHDET,) AT LHNFOTESEDpg. THREDRANUKESD T, I—HhHpg_ LS
BBEFEFEDHRVED, IFEMHOI—HYERT—TILED VR T LARZOTERE T B IEHDEE A
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5.8.6. ER/NZ—>

AF—VIIRABFHETT —2DRMABUMERTEEL T, T 7HI/ILMER THEICT R—bTI3EEHDE
RANEZ=2DWKDHhBDET

o —RIA—HIS. A—HPREABDOIF—IETZFELEET, CMZEEIRT BICIE REVOKE CREATE ON
SCHEMA public FROM PUBLICZFITL. L DI—HICA—HFrRICARI TRAF—IEEML TS
W MHEIDBOF 1L TWBI—HFIIHL TE. pg_catalogAF—TRICHZDEELCHRIDpublicZ
F—VADATOzOMZERTIEEZERBL TLESV. T 74N —FNRIE I—FRBEL TR
INBSuser CIRF AL ZBUVHL TSV, TIDS. T 7S TIF I —HIER A D AF—T ZFR
BL. BEORF—IITIEALET,

« ALTER ROLE user SET search_path = "Suser"Z#E>TELDI—HDT 74 /LEH—F/INZAH5
publicRF—TZHIPRLET . TR TDI—HIIKIALL TpublicRF—IIAT I O EEZLIF
TIETH BB ZEDORITNIEZDA T O EBIRTETE R A BL TT—T L 28R T30
ISREIEHDEEA D publicRF—THDREIMDOEV HLIFEZ L2 TIFHBWLH. HBIVIERTIEE Ao
F7-. CREATEROLEMEPRZRIF T 21— H(F. COFREZTTICRL T COFREICHKEFEL TLWBI—HD
BIS THREREDOBEEZRITTIET, COIFLALZA—NI—HELERD8ENZE X TICBBCCHLE
%publicRF—<IER T 3. HBULNECREATEROLEZ 21— ICEFRIL 7eLW D THNIE . BRFNTBAT/N
== RODICERL TZ3L,

« postgresql.confdsearch_pathhSpublic2F—<TZHIBRLE T . CNICKDI—HKRERIE—DRID
NEZ—2CBHLET, B ENBT 2/NZ—C(REATEROLEDIERDH 15T AIE. T—FZR—
AFEE %ZCREATEROLED K SICEFET BEWVSTETY . B H ZWIIILRZpublicRF—VICER T
21\, CREATEROLEAERRZ 5 X BL T IFLAL A—NIA—H T IR EZR 3TV REZE5 X 12,
CREATEROLE#MEBR. CREATEDBIERR. HBWNEMER DT —ZR—IAFEEZ I—HFICHIDH TBIZIE. =4
DINZ—2ZRDODICERL TSI,

o TIFINEHIFLET, IARTOI—FHpublicRF—TICEBEMNIIT I/ EIALET CNIERAF—<T%
EZRLBVWVHEANSD R LA—RBRITZABEICLAN S RF—IHFoI<FATETHVWRREZS 22
L—hLET, LAL. —HIFEDBEZTF300 < FREDI— R TEEDOBEGE ZHKITTSE
FT. CONF—UE T—ER=II— A HEIVEDEOS EWVNEETEZI—HREIHEETS
BRICOHZITANAIEETT,

EDNEZ—=>TH HBOT7 ) r—ay (@ENMEST—TIL H—RN—FT R H T 2EMDREEEK
BE)HAVAN—=ILT BICIE BIDRF—ICT TV —3>0 % ANTLEESW, i 2—HH 7 )4 —
SIVICT VRS BHIC. BYIBIERZEX 228 ESNABVKIICL TSIV, I—HIEFXF—T %
TREZEHT 3D HAVWIBMAF—IE Y —F /NRICANDZHZEIRL. CNSDBMA TSIk
EBRTEXY,

5.8.7. IBHEtE

EAESQLTIE IDDRF—TYADA TP IO BA2I—HHBE T 2LLWSBRIFEFEELEFE A
FNETAD REICFHTUIAMBEBLERDZABDRAF—IZER T 2D INTULRVE
BHHNFET, R BETHESN TLWBEEAIXF—IHR—bDAHERELTWNET—HER—X
S AT LTI AF—TEWVWSHREA—HEVWSELRIZIFEACRLBDTY , TD8. EHi%L
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IZusername.tablename DL THBDEB>TVWBDI—HFIFTKTAWE T, PostgreSQLICEWLWTH. 21—
CUICIDDRAF—IZEM T BL. CDEIICHRDET,

Ffe BESQLICIE publicRF—TEVSEERBHBDEE Ao FEICRARRIEScDICIE. publicRF—T
IXEARTAREITEHBDEE Ao

HBRA AF—TEFTKEELTVAEDSTED. Fld. T—ER—IA@T7 7R % BEICE>TIEH
RITET)EFRI B3I L > TRRIZERDFER%Z HR—LL TWESQLT —EZR—IXHHDET, COLS5K
SRTLTIEESTZINENHDEEIE. AF—TZFo/<(FHLHRWVNEDICT B TRABROBIEE%E
HTEFXY,

5.9. k&

PostgreSQLIE. T—RR—ZFEHEICE>TERGT—TIL O FEZEREL TULE T, (SQL:1999AFE I
BOMEEERZL TVETH. CCTHRRSN TUVBMELIZZ<DATER>TVET,)

IR SIBHEL £, T (cities) DT —FETILZIEBL LSEL TWBEREL TKRTL, TNEND
MICIZTKSADHDBDETH MNER (capitals) IF1DDAH T, EDMICDOVWTHMEZRBEREL
WELET o CNUE 22D T—TILZER T 2LICEDEIRTIEH Y, 1DEMNEDT—TIL T, H5121F
METRIBVWHEDT—TILTY, LD L. NETHEHEMNEDLST. HICHT 37T —FzLnahti
WEEITIAIDRRIBTLLOD ? MAIICORBEZ R TIE Y, citieshH SHltET N BcapitalsT—7
I Z2EERITBDTY,

CREATE TABLE cities (

name text,
population float,
altitude int -- in feet

IE

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

ZDIHAE. capitalsT—ILIE. TOET—TILTHBcitiesT—TILDHET RN THRALET, MERIKL
DDENMDYstatezF5. MERIIKLET,

PostgreSQLTId. 12D T—TI)Lid. O EDT—TILHSikE T ZENARET T, £7o BULEHLEIE

T—TILDIRTDIT FlFT—TILDITRTOITLHEINT—TILDTRTOITOVT A ES

BTIFY, BEN T I7AIILOEEICADEFR T, AIRIERDOBWEDLEIE. 50071 —k&D EICAIEL TWL
BINTOHDLHFIZ. MNEBZIHTERERLET .

SELECT name, altitude
FROM cities
WHERE altitude > 500;

PostgreSQLF a—kUTZ LD 6D > FILT—2 2 1BRL TIEETWICHL T COBVWEHhEIE. UL
TOREREHILET,
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name | altitude
___________ b
Las Vegas | 2174
Mariposa | 1953
Madison | 845

—H.ROBWEDL I MNEBTIZARLE00 7 r—hED EICHBEL TVWBR IR TOHERELET,

SELECT name, altitude
FROM ONLY cities
WHERE altitude > 500;

name | altitude
___________ oo
Las Vegas | 2174
Mariposa | 1953

CCTONLYF—T—RIE BLWEhED citiesT—TILDAZIRICLcitiesA FOMEADIEREICHS
T—=7IUIHREL BV ZBRLE T CNETHIBLICIV R DZH<—SELECT. UPDATEZL TDELETE
—hHONLYF—T—RZHR—bL TVET,

e  BTRNICFRT—IIIDEENTVBIELZRTLDIC. T—TINADEAIT ZELCEDHTEET:

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

*DISEI. ZOBIENBICT 7N THBT0. REBOFE Ao LD L. COBXIET 74 LD EEF
BETH TV — RE D ERIEDIDICET Y R—hINTOET,

HBI/FEDITNEDT—TILDBEIHDHHDICVWEWDIIFEEHHETLELD. ENENDT—TILIC
idtableoide WS, oI STeT—T IV ERT S R T LIIDHDET,

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

HAIIUL T D@D T,
tableoid | name | altitude
__________ o b
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison | 845

(COPIZZDEREERITLTH. BToKELBIHBEOIDNIESNBTLED.) pg_classtiEE g 5L Ty
T—7 L ORBEDBBIADMDET,
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SELECT p.relname, c.name, c.altitude
FROM cities c, pg_class p
WHERE c.altitude > 500 AND c.tableoid = p.oid;

HAIUTDBOTY,
relname |  name | altitude
__________ o b
cities | Las Vegas | 2174
cities | Mariposa | 1953
capitals | Madison | 845

BILR%=F25DHEIE. BlEEregclasszFESE T, CHUCEDT—TILDOIDZESMICKRLE
ER

SELECT c.tableoid::regclass, c.name, c.altitude
FROM cities c
WHERE c.altitude > 500;

MEAILINSERTRTIECOPYICK BT — &% MADKERICH 50T —TILICEBRICERELEE A. COA)
TlIE RDINSERTSUFRIL £ o

INSERT INTO cities (name, population, altitude, state)
VALUES ('Albany', NULL, NULL, 'NY');

T—RZH E3IH L TeapitalsT—TILICABEZHBF T 2D BLNEFEAD . FOLSICIFHDEE
Ao INSERTIZ. WDBIEESINI-T—TILENBEERICHL TT—2%BALE T, JL—/L GEHIZE40Z %
SHELTESV) 2FAL THEAZFHR TEZ55DHDET, LHL. IL—ILZFERLTHERDLSKIB
BIIBRTIE B A, BERS, citiesT—TILICstateF RN FENTLAEW O, IL—ILHD BRI 80
[COXVRDHER TN TLESHMS T,

HT— 7 EOBREFKICIENULLEIKIIE. NO INHERITANC &> TEARIIICIEE S NLIELRD, £DF7—
TILICEBMICHESNE Y . ORBEDOHIK (—E MY EF— HEF—HK) (FEASThEEA.

T=7IIWEIDU L DR T—TILHSETIRETT . CDIFE. T—7ILFRT—TIIL TERIN T DH
ICBDET, FT—TILTEEINIANE. CNOSDINSEMINBILICHEDET, BLRT—TILICEL
LRIDFD HBHE. BLLUF HT—TIIEFT—TIIICRALERIDFTID HBHEEIF. FINTHEIINT
FT—TILTIEIZ1DDFNEBRDET  HEETNBICIFIIEACT —F B Z=HF > TV IRENHDET, £
337 —REDBRIIEITI—CRDEY, MEARBERIREFKICIENULLEKIIE. BLESHPDAE THRE
INFT, 2FEO. AIZIE. FIEZRDOWLWT DD IENULLFHIDENAMT VTV B 5IE. & TN FIICIE
NULLEWSEIDMYEE T . REFKIIE. FBCARZF>TLSHEICHEIN. ENSDRANERL D5
BISMBICKBLFT,

F—T )Lk, B@E. CREATE TABLESXMINHERITSA)ZEAL T. F7— 7L #1ER ¢ BB CREIIL &
To CH. BRI OAETERBADT—TILCH LR FEREMIBIEHABETT, JHUC

ISALTER TABLEDINHERITRE R ZERLE 9. CDF®DICIF FILLWFT—TILISERT—TIILERILEFID
F%EFE, FDOFOBIIEIC T —R2ETRITNUIERDER A o BT7—TJ LRI BLRDIEE
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B EIF->TORIT UL ERDEH Ao ALTER TABLEDNO INHERITH.ZNZ{ERL T. EfKICHEEREREFT—
TILHSEDBRLZEHEIBETY o COLSHRMABMRDEIAEN. EBVHIBRIE. MARERE T—T LD E|
(5.10%28) ICEAL TLWBIBAICEATY,

BTFT—IICIBTFED. Btz D7 — T IV EBICIER I 575 7ED1 DI, CREATE

TABLETLIKER)Z{EA T 58T, Chud. stellcT—TILERLHEF DT —T L Z#LERLE T,
HLOWFT—TIIHRTRT—T I e—HT 3H0zH5. EREDHZDDEABINBLIIC. TTER
%7 —7 )L TCHECKFIRIN FTE T 5555 1d LIKEICINCLUDING CONSTRAINTSZA > 3> ZIBE T NI TY,

FTr—IINEETIEEHT—TILZHIRTAILETIE A e FF—7IIL TR B —JIILH
SEL T BB ZEIR T REDEREITRAEDLTEEE A T—TILEZFD IR TDFT—
TILEHIBRL Tz HUE. CASCADEA T3> T TRT—T L %R § 2 EEA A ETY (5.13%

=N

ALTER TABLEIE. ¥ 7T — 2 ERLIEEFINWDEEZREDIEEBICH DT —TILIEZET, CCTH. D
T—=TIUICHRTE T 35 DHIRRIZCASCADEA T3> HFERL I SDHBIREE 7D F §, ALTER TABLEIZ. =
I DB EIERIC DU T, CREATE TABLEEHIBEBIN 3REICIEVET,

MEASHIZRVEDLEIZ BT —TINDAT I RERERELEY, DFED. XX, UPDATEERR
ZeitiesT—7 U E T B2LIE. citiesT—TILZBLTTF VX BIFHIC, capitalsT—TILICH
TOEFEREZNETICZEBKRLET, CHUCKDT—EZWHET—TILIZ () HBBEIICRRBEH R
TenE 9, LHL. capitalsT—7ILId. BIMERARLUICERZEEFH T 38X TIE B A BRRIC. RT7—7
LDITFEFa TR ID—GT2BREL TSV B RSN EBUVWEhEORICFT—7ILDOTICHE
BanEd, Fr—7 ORI — (BN & BWEHEICTHRNIIEEINIT—T L THIEHID
HBREINET, ELTIDHZE BT —JILICHEIT SN TzH5p 2R —IFEBINET,

AEBT—T I (5.115R) bBREDOT—TIILEERR. |MT—TILH3W\NEFT—TILEL THREDRED—
DR EY . AT —T LD EDIEED—EBL B> TVWBIHE. AEBT—TIL A R—L AL RIE
&, COMBEDETHT R—FENELEA-

5.9.1. &

ITARTDSQLOT VRO AL B IS L TEMETEBLIERS BV EITEREL TLIES W, T—2 D&
RT—HDEE, AXF—VYDEBEDF=-HICFERAIN 3T R (B X IXSELECT. UPDATE. DELETE. ALTER
TABLEDIFE A ¥ DIESIH LML F I HY. INSERTXALTER TABLE ... RENAMEIZEENFEA)ILEE. T
THINTFT—TINEEH £ow TNERATB2ODNLYEEEE T R—FLET, T—ER—RTFTH
KUFa—=> (B ZILREINDEX. VACUUM) 2475 URIFERE. B4 DYIBT—TILISHL TOHENE
L. t&ERBICN T 2BRE Y R—r A, BLDITYVROENENOIEEEFDOIZaTILR—T
(SQLOX UR)ICEBEINTULET,

MAEMBEDERBFIREL T, 12Ty IR (—BERFNZEE) BIUANBF—IE. 2DT—TILDHIC
BRAIN. TNEBRELIFT—T7ILCIFBRSNABVIED HBDFET, CHIFAEBF—DSRAL HER
BIOEAICDVWTHTIEDE T, LIch > T LOAITIE

« BL. cities.nameZzUNIQUEE7=IZPRIMARY KEYXESL ThH. citiesT—TILDITEEEL 1T
ZeapitalsT—ILARICH DI BIE T 28Il BbEE A. IBIC. CNEDOEBELIITIET 7L
FTcitiesT—7ILADBWVWEDLE TIRNBZTLLS, FREL T, capitalsT—7ILIF T IFILET—
BEMRNZRH > TVEEAL. B—DHBIDERDITEZFOEAHNIFET, capitalsT—TILII—E
MHFIEBIMTIETH. CHudcitiesT—TILEHEEBL TEEEZZIET B EICIEBDEE A,
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« AL&SIC, cities.name REFERENCESTHID T—TIL 2 B8R T 2L 5I1CL TH. COFIKIEBEENR
ICcapitalsiE |E@A N2 01T TIEHDEE A. CDHERIFcapitalsT—7JLIC[E—DREFERENCESHIH)
ZFHTEMIT NISEEZLEE TETET,

o DT —TILDFIREFERENCES cities(name)ZI8E T dL. DT —TILHHDEEIEIFOLILT
IFTH. MNEBORZBZFHOETEE A COBBIFRVEREAHDEEH A

CNSDEEEDREIL. SRDUI— ZT“B%B(&%&&%T‘L&’BO LHOLEE. EDNT7 TV r—3>
IS THERATHADESH ZHIM T 3RS+ EEL TS

5.10. 77— ILDN—FT1>3=> 5

PostgreSQLIFEARM LT —TILDN—T1>a=> 7 (DE)) 2 R—bLTVET, COEITIF. T—%&
N—=ZFEFHIBEWVWT BEELTEDEIIL TN =T 23> J 2 RET2DON ZEHLF T,

5.10.1. 1%

N=F12 A= TS RBNICE—DOREBT —T L THBOD%E . YIRIICEDNSHEBRICSE)
TBILEILET . /N—T 3= A S TESN BRI AIEU F DLV DD BOET

« FEDODXRETTHVWEHLEDNTA—I VAN BINICE LT3 HBDET, FHcT—TILARADT It
ADEFRTIITDIRENE—FIDEDN—T > a I FELTVWBGEENEDTY,, N\—T >3
ZOOEA T VI ADKRBICH BT DRODIZED, 1T VI RDAIIZNKL T AV TYIAD
SEECEHONBE DD AENICIRED R ITHRBEIICLET,

s BVWEDEPEFD —DDN—T 123> DREBANT VLR BIHE AV TYIRRIVALT Y
TREFALTT—T VBTN BHmAEDZE T 2RODIC. EZDN—T 123>y ADIEXRT 71X
ZIBLTNTA—I U RZALTEBZIENTIEY,

o —HERBACHIRICOWT, ZOEHZN—T 123> DRFHIEARAATONE, ThEz/N—T 13>
DENMPHIFRTRIE T HEH EIEET I, ALTER TABLE DETACH PARTITIONZE1TY 3. HBLIIMEL D
IN—T123>7%DROP TABLETHIFRY BDIE. —FEDIRIFZ T BLDHENCHETY . CNHDOIAXY
RlgETc. —FEDDELETETS I FRRITN BVAWUUND A —/N—A YR ZZLICEBTEFE T,

 BEBIEATNBVWT —ZZ2 Rl TERB AN —I AT 1 7ICRITI 2EN TEET,

COFRIFBEIZ. ZOLRITNET—TILD IEBICAIKBBIHEICOABEN HDEFT . T—TILH
N=T12az=>JhoRRZEONBIDEID DEEBRDIKRRIET TV r—2avilkFZLETH BEE
BILET—TINOHA I T —ER—I Y —/NOYEXAEVLOKRZFVIE T,

PostgreSQLICIE/N—T 14> a=> JIZDVWTU T O DR A A A EEED HDE T,
EEN—Tr>az=>y

T IEF—FNE I F - OEETERSNBZEE I /N—Tr>avREITh, BRE/N\—T«
2aVICEIDETONBEDHBEICELDD BUVLIICHRDET, fIXIE. BRHO&EREICL>T/NN—T+
2avRETEEDLHETLLOL KEDED R RA T DT I/LDFHBIFOEENCL>THEITBIL
BHBTLELDo
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YRR =T 13>
EN—Ta2aVIlBBN3F—DEZRERNICHET I TT—IIINEN—FT o avilnaILE S,

TV r—2ar TERIFIESN TOWRWMEDOERDN—T1>a= > JZ AT 24 ED HEHEIF.
HZECPUNION ALLBE DB AR ZRDDICESITED TEX T TEDLIBAUIRIEDL HBOEITH
HFRAHDEENN—T 123V INICEBNTA—X VX LORED—EZER TETEE A

5.10.2. EEY/N—TFT 3=y

PostgreSQLIET—T L& N—T 123> EMEEN B GRICHEIT 25 EZIBE T D1cHD A EERHE
LTVWET, BEISNTcT—TILE S =T 42 ar T —TNEENE T, HEDEEIL/ S—FT1>av
REN—=F1YarvF—LTERINZFTNHDIVEDU RN SRDET,

N=F 423> T—=TILUBAINZITARTOTIE. N—FT o> a>F—DEICE IV T =TV arn—
DIIRDENTOENET o F/N—T 1> IVIEEDN =TV aVERICL > TERIND T —ROLDEE R
BEFx9, BEYR—FINZIN—FT0>a>ARITEEHERCIINDHD. EN—FTa>aviliFEFNnEn
F—DEHE. HBWNIF—DUINEIDHETENET,

YT NR—=F 42 az v T ENDZHEEE>T. N—To>avEhBEENN\—FT4>3a>T7T—T7ILeL T
EETBRIENTEET, N—FTaavilid. O/ —F 1> a>eidglRB 01> T v I R, S8 T
THIMEZEETIET, 1V T VI RIEEN—T 423> THRIEERINARITNILEDEE Ao /N—
F42ayT—TINEBELPN—FT 13> DERICDOVWTOER Z5EMIC DLV TIZCREATE TABLEZESRL
TLREEL

BEOT—IINEZN—T1423a>T—TIUIEETE. BLUVEDHIFTIEE A LIL. T—2DH B
BEOT—IINLN—T12a>T—TINEN—T123a>T7—TINDON—TFT12a> e TEMT 3. $5
WEIN—=TFTa>a>rT—TIIheN—T0a> % IBRL. ENERILIcT—TILICT BEIEHBETY,
ATTACH PARTITIONd &KTFDETACH PARTITIONDH 7AW RICDVLWTOEEMIZALTER TABLEESRL T
T

BL2DN—TFT 1> aVidEEERICN—T 123> T—T LIS N TOWET AN FIETTERAAL 7k
EDOBWREDSBEDO—ENI/N—T 123> T—TILEIVON—T 1> a> TRERATIEE A AIRIE /X—
T2V T—=TINDN=T1>avid. EON—T 123> T—TILUNDOREFOEN TIFEAL. F
=MD T—TINEIN—T 123> T—TNZEDRILTN—T 123> T—TILHSMET BLIF TS
FE A CNUIDED N—T 123> T—TUNBLUN—T 1> aviE—MDOT—TILEMEAICE > TED
BTENTEIRVEWVWITE T N—T 23>y T—TINEEDN—T > a> BRI 2/N—T 123> D
PEBISHADIEE THH DD T, MAICETE TR TOBEEDRANS.9THABLICESDIGERAINET
D WKODFIADBDE T . ROEELFINEZUATICHLET

o N=T 123> T—TILOCHECKEFIENOT NULLAEHIIZW T NBNR T TR TD/N—T > a VIR N
£9., N—T+1>3>T7—7ILTNO INHERITOENZ{FiF7=CHECKEI$ZERLIZ TS EE Ao

s ONYZE>TN—T 123> T—TIUIDVWTDAFIIZEBME IR T BICid N—T1>a>h
FRELBWSRICOAF Y R—INET, N\—T 12 av D EETIRCN—T 123> T—TILIDVT
DA BMEIIFHIRT DI R—bINBWH. —EN—T12a>hEFET NUE. ONLYD
BRIIIS—ICEDET, TOADODIC. N—T > avIlE#E. fINZEBMEIFAIRYT 22LE £h
DT —TINCEET 2O TARITNULEIRET T, N—Tr>a>T—JIIRBERICT—R2ZMBE T 52
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I3FE 7BV, TRUNCATEONLY Z /N—T 13> T—TJLUICHL TERL LS T L b T5—H
RENET,

o N—=T I aVIFRICEFEELRWIZFDOIEN TEIEH Ao /N—T 13> %(REATE TABLETERL S 3
BHIPEIEE S B IETIEH AL fERRICALTER TABLET/S—FT 1> avIlF%EBNMNT 3CHTE
Ft Ao T—7JLEALTER TABLE ... ATTACH PARTITIONT/S—F >3l CEBIMTI3DIE. D5
HNITRTDoIAFHEDH TREBICRHE—BL TVWBIBEDH T,

o« HTF—TILDOFHIFEIET BANOT NULLESZ /IN—T 1> 3> DN SR T AZEIE TEEH Ao

N=T 123> ZNET—TILE T B HTITEY (CREATE FOREIGN TABLERRR) ' 20155, @F
DOT—TIUIIZBWEIBRD VKOO BDET , FIZIE. N—T 123> T—TILIEAINBZT —ZIIHEB
T—TILDN—T 1> avIlFROEITESNEE Ao

5.10.2.1. f3l

REBTARIN—LERHDT —EIN—IZERL TVWBIHEZEXFEL &5, ZORLIFBHDORETUE.
BLUOBHMBTOT7 A XIU—LDFTE EZFHAILE T BERRNIZRDESBT—TILHBRETT,

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

);

COT—JIINOERFBENIIBEEBRAIFICA Y STV DREERER TR THBH. IFEAL DR
WEDHLEIFXEICERIDBA. B. M¥EDT—R T 7R T3ETTHRI D LD >TVET, REFEITA
SHOWT—RDEFHIR T 270 REIEDDT —FDHEIRT ZLITRDFLTZ. FRDIELHIC. &D
FVWBDOT—2EHIRLE S, COBE. SHAT—TILICDVWTORABRERDI AN TR, N\—T0>3=
VO EES TR D TEEXT,

COBRICEENN—T 123z J%ESIIIE UTOFIBICREWVET,

1. PARTITION BYAZ$EEL T. measurementT— L& /NN—FT1>a>T—TILEL THERBLES,
PARTITION BY&IZIZ/N—T 1> 3> AR (CDBEIFRANGE) ¥ /N—F ¢ >a>F—r L TESHT DU R %
sl £,

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

) PARTITION BY RANGE (logdate);

LR BEAN—T123a=Z> I DN—T 123>y F L TEEBOINZFESLIICTEIEHTEET,
HEBA COTBEELDIFE N—T 1> a> DENMER . E/N—T 123> DRITIF/NEABDET,
— AT SN EDE<TBE N—T 123V I DEEDRED RBD N—T 123> OEN D7
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KEOET N—Ta>a>T—TIUIT 7 XTEEVEDHDE T, FOXRENINSDT)DO—EREXTILT
RTEEUHE. DDVBWVEDON—Ta>a>ZEETBEIEDET, HIZIE. N—FT0>3a>F—
L THlastname firstnameZ (CDIET)EAL TEB/N—T1>a=> 0% LIcT—T I EEZITH
TLFE W,

CIN=T AV EERLE T EN—T a3V DEETIEF HON—TFT 023> T AKXB LU /N —T
2avFEF—IIHNTBERETRELRITNILEDER A FTILLWN—TFT 123> DEN—DULDEEEFED
N=TFT 123> DEEERDELIBEBEBRZIEE T DI T—ICRBZIISEREL TWKETL, BFEOS LU
IN=T 12 a>DENUCDHETUIESHBWT —FERT—TILICHEAT LI S—IHDET, CDFE.
BYRN—T 123> FEETEMLARITNIEXEDEE A

IOLTER S NI /N —T 12 avid. TR TDORUICE WV TPostgreSQLOBEDT—TIL (H2W\FHE
I TUIAEBT =TIV EEL T o F/N—T 1> avBICHIRICT — T ILZERPRIEMN/N T X—2 %15
EITBEHTEET,

BN—T12a oW T N—T 12 av DIRARMZEERT 57— 7 IILEIRZER T 2R EIIHDF
Hho TORDDIC FBELIIRAFZED SN —T > avFND BEBENICERIN. BERLEICITE
NHBEEINET,

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01");

CREATE TABLE measurement_y2006m03 PARTITION OF measurement
FOR VALUES FROM ('2006-03-01') TO ('2006-04-01");

CREATE TABLE measurement_y2007m1l PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007m12 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

CREATE TABLE measurement_y2008m01 PARTITION OF measurement
FOR VALUES FROM ('2008-01-01') TO ('2008-02-01")
WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

YIN—TFTa>a=>rJd%RETIICE FIZIEUTOESIC BLDN—FT 1> a>vEERTZIIUR
TPARTITION BYAIEIEEL TLETLY,

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
PARTITION BY RANGE (peaktemp);

measurement_y2006m02D/\—7 1> 3> DYERLE. measurementiCIHEAIN DT —4
Tmeasurement_y2006m02iHRDEITF SN 2HD (H B\ IEmeasurement_y2006m02)-EFBAIND T —
BTED/IN—T 4> avFlfzB-L TW3DD) T T, peaktempFICEWTEICZED TFD/N—T
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2y D—2AINAALIMNENET IBETBIN—T a3V F—IFRON—FT1>a>F—rEL->TH
BOWEEAD HIN—FT0 a3V DEREIBET REFE. FNHRIHSNTET—2DEEN/NN—T
v BEEOBARATTEZDDODMBRESEER T 2LINTEFEL LTV, R TAIFEKHIZZEDL
SITBEH>TVBHEDIH BEBELKLDELEE AL

3. X=FCA>T VI REERL. £ZOMO1 > T VI RBMBBICGEL TE/N—T > avIfEBLE
To (BBICERIE. F=FD1> TV RINBRDOITTIEBHODEEAD (FLALDBEICIRIZIID
TL&Do F—DEN—BTHILEZERL TVWBIEEIE. EN—TaavIl—EE & EF—H)
WERTIER T RITY,)

CREATE INDEX ON measurement_y2006m02 (logdate);
CREATE INDEX ON measurement_y2006m03 (logdate);

CREATE INDEX ON measurement_y2007mll (logdate);
CREATE INDEX ON measurement_y2007ml12 (logdate);
CREATE INDEX ON measurement_y2008m01 (logdate);

4. postgresql.conf TEE /NS X—Aconstraint_exclusion BN EENICZR > TWARWIE ZRERELE T,
DEINCHES>TUVBRE, BUWELENEFEEDICIERELTNEE A,

LFEROAITIE BA FILWN—T 123>zl BDETH 5 BELRDDLZ BEIRICEMT 5 RY
U7 2EBDONBRNBLNEE A

5.10.2.2. N\—=FT 1> 3> DIRT

RINCT—T N ZEEBLIEICERLIEN—T a3 DERIE. BEIFFOEEFNIZRICEERLT:
BHDTIFHBDER Ao HVWT—ZD/N—TFT1>a>ZBIBRL. FILWT—ZDASTFLWN—TFT 123> %
EHRICERLT2WEWSONE BT, N—T13a= >y D28 bEERFAD—2IF. N\—TFT >3
ZOTDRITNUEKERBRIEIIR B THADICDIEET. RED T —ZZYBRICED T D TIEEL /N—
TATIAVEEEIRIET BUICED IFEAC—BRICL TERITTI LW FIITEDILBRD T,

HWT—2ZHIFR T 2RO EMBTT A KDL RBICB TN —T 23> ZHIFR T 52T,

DROP TABLE measurement_y2006m02;

CHUIITARTOL I-RZEFNICHIFR T 2HELN WD HBEATOL I—REIEBICERICHIFRTEX
T 127120 LD URIFET— T JLIC DUV TACCESS EXCLUSIVEOY 2% EVE T 3N EBNH B LITTE
BL TS,

RDHETELDZRICEFLVDIE. N—T 23> T—TIDBN—T 123> ZHIfRd 5—FH T, /N—
Ta2avenBHIET—TINELTT It AAJREARFFEHZRITETY,

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

5T BL. T—E2%EHIRT BHIIC. TDT—RICDVWTGEIMDBRIENRITTIET, HIZIE. COPY.
pg_dumpXEEUDY —ILZFE>TT—RDN\Y I TV T =T DL BB ENZVWTLED, Few T—H
ZEHLTEDNIBIHKICT B TOMD T —2IREEEITT B LR—MERZEITT 2B EDT-HDYF
Mead3hblnEzt A
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BIERIC. FILWT =R 2RSS TeDIHLWNN—T 123> Z BT 2N TEIET, L TRD/N—FT 23
ST DEEKBEIL LIS N—T 123>y T—TIAICZED/N—T 123> Z AT OLIIIER TS E
ER

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
TABLESPACE fasttablespace;

ROAZEEL T FILWT—TILE/N—T 123V BEDNEICIERL . TDRTENZBY R /NN—T >3
VNCTBANMBERBBELHOET . T3 BL. N—T12a>T—TIATT LB RZIBLIICRBED
AIlC. T—H%Z0—RL. L. BB eh TIET,

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02'
-- possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01' );

ATTACH PARTITIONON VR%EZRITY B0, ROSNZ/N—T 1> 3> Hli%x 50§ ZCHECKHIHI %=, /N—
T2 aVIBMNT 2T —7ILCIER S 22 HERLE T, 59 2L Ty Y R T AIFRERIAR/N—

T AV ZRIE S BT ODEBEZEKTIED TEEXT, COLIBFHRIN RN FRT—T )L
ICACCESS EXCLUSIVEOwW O % RIFLIEE T WN—FT 1> aV G RRIL T 27-0ICT—TILEEB T I
IZ7RDE T, COFIFIIKATTACH PARTITIOND ¥ & o7 RIGAETIT D THIPR T 28N TETET,

5.10.2.3. HIPREIE

N=T 123> T—=TILEU T OFIRBENHDFT,

o IRTDN—Ta2IVITBEET RV T v X% BEIMNCIER T 2IEEEIZHDERF Ao TV T VIR
BL2D/IN—=T1>avIcDVWTHLDIY VR TEIMLARITNUSEDEE A CNIEE /=T 1> avIlE
feh'2EF—. —EHIK. HAIVIHHEIEER T35 ENBRVEVWSTEHEKRLEYT, TNEhD
KIBD/N—T 1> A DV TR RICHIKZDITZZELA TEFEE Ao

. =T 1arF—T L TREF DY R—RSNBN®D, S—F 123> TF—TILEBRT B
F—F PR INERAL. N—F 122V T—TUDSMDT—T L EBRYT ZABE—BRHTS
Ao

o —EHFPCHHEIIZE L DIN—T 1> 3> EICOMMERBIRELR 1= IN—T 123> T—TILICDL
TON CONFLICTREZ(ESE TT—ICHDET, N—T o> aVBBOREKITE->T—E M (b3 B
1) ZREI T BHEEISHDEE Ao
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TEHZN—T1>2arhBSRlON—TFT12avIilBIHI T 275 BUPDATEIXRBIL £ 9, TTOFLWL
ED. TTDN—T 12 a> OB RN N—T a3Vl ERm IR\ TY,

TRIA—DBETHNUE. N—T 123> T—TILTREELMELDN—FTravIilERINZRITE
BOFERE Ao

—RIL =23 e kRIL—2 3V ZRIC/N—T 123>V )—ISRE T HILIETEE T A, TIHB.
N=T 13 INTT—TILDIKERIRS. N—T 123> KGR TRITNUIRDFEE A, BIFRIC
N=T a3 SNIeT—T LD —FNERS N—T 1> a>H—RHNTRIINIEEDEE A, —KF)

L—2ayz 5581 N—T12a> V-0 IR TOAYN=EEIC Y avIiCHELZIT L%
DEE Ao

5.10.3. ffFEZEERAL R

HAAADEEHN/N—T 1232 T FEACD—RANBRBAICEELET I Lo RTBHAN
BRI RDBDET . N—T2a=> T3 T—T L OMAEAZERAL TRET B EHAEET. CHEE
ERN—T 423> I TR R—PINBVATOLSBHEREDF A TIET,

R=F 4= I TE TRTD—T 122> HFIDEEDREFLII—BL TOVAFNIEARSHL
LOSIRAINBHISNET B, F— T LA TIE. Fr— T IUdET—7 UL AVEMOF %
BT TEET,

T )L OMAETIE. BEOMEADBIRETT,

BEMNN—T2az=> I TIEVRMNNN =T 423> JeERN—T o3> L R—rShEHE
ADN T—TILOMETIE A HERL B AR TT —RZRENTBEN TEET, (7L #
WO N—T 1> a> ZNRICHBETIRVES. BVWEHLEDONTA—T U ANIEBICELLS
CEITERELTIETLY,)

BEEMN—Ta =I5 ERT R T—7ILOMEEFERT BBEICLART —ZDOEETELD
BUOWOYIDBERINET, HIZIE. N—T >3y T—TILUN—T 13> EBME ISR Y BIC
I&. BT —7JLDACCESS EXCLUSIVEOY 7% EVS § 2UBEHLHDOET H. BE DA DS EIZIZSHARE
UPDATE EXCLUSIVEQwWZ T+ TY,

5.10.3.1. 3l

EFTERLIEDEREUmeasurement T —JILEFERALE T, EEFERLIEN—FTo>a>7—TI)LeLTE

Ax

HEIBITIE LATOFIBICREVET,

1. IRZZ— 17T ZEELE T IRTON—T > aviFINeMALE T, COT—TICIFT—

RIEENFEF A TIRTON—T 12 aVICELESIISERAINZD THRITNIE. COT—TILICFTY
JEIEERBLBEVTLIESIWV. COT—TIL EICAY Ty IR —BENEER T A LICHEKIEH
DEH A UTDHITlIE. YREZ—T—TILISRAIICEEZL DL ECneasurementT—7JLTY,

AKODDTFIT=TILZERL. ENENIRZ—T—T I ZETZDDILET . BE. CNH5D

T—7IEFYZAZ—D AL F-DDIZHZEBNMLER Ao EERNN—T12a=Z>JDHBELELL
NED/N—FT1>avid TR TOETEEDPostgreSQLOT—T L (HBWNENEBT—TIL) LEL T
ED

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
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CREATE TABLE measurement_y2006m03 () INHERITS (measurement);

CREATE TABLE measurement_y2007m1l () INHERITS (measurement);
CREATE TABLE measurement_y2007m12 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

3. NN—=FTa>avT=JIIl. ERDELAEVWT=TILEINEZEBINL. ENX—T 1> avIlZFcnd+—E
EEELET,

HARNLAIIRDELSBEHDTY

CHECK (x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )

BlIHUIC kD, BRBIN—FT 123> THINBF—EBICERDD BV EIMRIESTNDESICLET . LL<B
2ER0IE. RDK OB EFEGIIZRE T H_ETI,

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

F—E200D°EESD/N—T 12 aVICBT D BASH TIF AL CHUIFR>TVET,

ZORDODIZUTDESICN—TFT 123V EEZ AR ERVTLLDS,

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01' )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate
) INHERITS (measurement);

N

DATE '2006-04-01' )

CREATE TABLE measurement_y2007m1l (
CHECK ( logdate >= DATE '2007-11-01' AND logdate
) INHERITS (measurement);

A

DATE '2007-12-01' )

CREATE TABLE measurement_y2007m12 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate
) INHERITS (measurement);

A

DATE '2008-01-01' )

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate
) INHERITS (measurement);

A

DATE '2008-02-01" )

4, EIN—=T 42 IVIIDVWT FHNSA VT v I AEVERL. £Z0MO1> T v I RBRBEICIGE TE
BLET,
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CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 (logdate);
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate);
CREATE INDEX measurement_y2007m12_logdate ON measurement_y2007ml12 (logdate);
CREATE INDEX measurement_y2008m01_logdate ON measurement_y2008m01 (logdate);

5. 7 )/r—3> TINSERT INTO measurement ... %ARITTDEHNTIE ZOLIIT—EHEYIA
IN=T 423> T—=TIUVZALIRSINBZIENLEELWTT , Y RZ—T—TILICE YRR H—ESEK
ZBMYT DL TEDEOIBEREICTBENTIEY,, T REBD/N—Tr>avIicLEMING
WS RDE DB IEBICEMARN A - ZES N TEXT,

CREATE OR REPLACE FUNCTION measurement_insert_trigger()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$$

LANGUAGE plpgsql;

B = ERIL 7o T CORNJAREZ T RN AZERRLET .

CREATE TRIGGER 1insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE PROCEDURE measurement_insert_trigger();

RIADBICIRED/N—T 123> za T LI 27eDICE A NABKZEBERLB<TUIWNTE
HA LD L. NIAERZEF I 2RBIIHOEE Ao

T—=REBALES, T—N\DTEBMIREIN—TFT02avEBFNISRETDLSICL-LWwhBLN
FHA CNIEUTOLSHEH b EM LN ARBEMEIER T A EICKDRIEET S,

CREATE OR REPLACE FUNCTION measurement_insert_trigger()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01' AND
NEW.logdate < DATE '2006-03-01" ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01' AND
NEW.logdate < DATE '2006-04-01" ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01' AND
NEW.logdate < DATE '2008-02-01" ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
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RAISE EXCEPTION 'Date out of range. Fix the measurement_insert_trigger() function!';
END IF;
RETURN NULL;
END;
$$
LANGUAGE plpgsql;

RIAERIFFICRELC TY . TENENDIFTREZ/N—T 1> 3> OCHECKEIFIE IEREIC—ES €A hud
BEBVWIEITERL TSV,

COBMIIE—B DS ENEMICHDETH SBEEICEHTINBEIIHNET A ERESRED G
BiH> TCEML TELIED BRESHS T,

pES
EBICIE. BLALDBEAD—BHLV/A—F 1S IV A BB, 20/S—F 1S3>

ZRIICRETEEHRETY, BHEICT ). COFITDIFHL DERRDEELIEET
DORIADT A ERLEL T

BAZBILBN—T 123> T—TIUNZAL I BRIDHEE YREZ—T =TI A—TId %
IL—ILZRETBETY BIRIFRDEIICLET

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01' )
DO INSTEAD

INSERT INTO measurement_y2008m01 VALUES (NEW.*);

JIL—ILIZR ) —ICEERBEDEDAKI B A —/IN—ANYRARBDFETH . COA—/N—ANYRIEF—DDRFLY
EOLHICHLT—ERITTITCETIRABVWD T, COFEICH—FERBADOKR R TIIFEL HDET, 7=
L. IREAE DB EIFNIA—EESHEDANBVWN T A= ADESNET,

COPYIFIL—IL ZER T BLITSERL TSV, T—2DEAICCOPYZ VWG RIF. Y XZ—TIE
BLLELWN=T 023> 7= I)UCAE—F BREDBDE T, MUA—THNIFOPYTHESHITNZD
T MA-ZESIFETHNISBEEBOICERT BN TIEY,

=L ZFESHEDHS—DDRAIF. IL—ILOEEDEABMICHELEINTULRVZEIC, HEEI8Y
ICIS—ICY BBEAFENBVNIE T, COBE. T—RIIEEREEHT BRI REZ—T—T
JLICADE S,
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6. F&TE/\Z X—~Aconstraint_exclusionBtpostgresql.conf TEMCINAHWVESICL TIES L, BT
i8> TWBE, BULWELEDBFFEDICRELINEE Ao

MEDESIC, BHLN—T 123 DFHEIZ KT ADDDLA KB RDFE T, LEBDHITIE. BAFIL
WI—T 123>z fp s 3 EICBDEITH MBEE B 2DDLZ BERICER T DRIV TR 2E<LDONE
BHTY,

5.10.3.2. X\—=F 1 >a> DR

HWT—2Z@ERICHIFR T BICF REICHRSTeN—T 123> ZBICHIFRLE T,

DROP TABLE measurement_y2006m02;

N=T4232N—T42a>T—TILHSHIRTBDDD. ENBHRET—TILELTT I EXTESL
SITTBICIE RDEKSICLET

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

FLWT—2Z/RSFLWVWNN—T 23> ZBMY 2ICE. ETRIADN—T 123>z L IcESEEL
FOACEDN—T 123> ZEHLET,

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' )
) INHERITS (measurement);

HBWE FILWT—T I EN—T > a U iBEONBITIERL. T—2D0O—R, R, B#HELIETE
NEN—F4>avIiL=WEEHHDITLLD.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS);
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02'
-- EOMDT—REFREEITOICOHDET,
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.10.3.3. T2 FHIE

MERZFAL TERELIN—T 123> T—T LU T OFEFENHOET,

o TARTOCHECKHIFID MBEICHEMB TH D = BEIMICHESR T 3FEIIHDEF A F/IN—FT 03>
EFREETERT3LDE. N—FTa>avxEml. BEF T I ER. B9 20— RE2ERT
2OHMELTLLS,

o ZCCRLIERZEIF. N—T 123> DF—F|DEIEHSHEVD . HBEWVIE. DEEEHMD/N—T
SOV A NEICERDEISBEEITHVNEVWSZEZTHREL TVET, EOLOIBETEXLLOET
ZUPDATEIZCHECKE I D T=DIC TS —ICHDE T, COLOIRIBGEXNIBTIINELN HDEH. /IN—T+
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23> T —TIUCEBY)7RUPDATER) A —Z2RE T AL D TIX TN BEDEEN T o BHICRDE
ERS

« FEETVACUUMB BUNSANALYZEOR VR ZRITL TV BIHE. ENZ/L DN—T 12 avIIHL TEIT
TRIUEDNHBIEZTNRNVT IV RDELSBARVRIERAZ—T—TIILLHUELEE A,

ANALYZE measurement;

+ ON CONFLICTHEIMD& BINSERTSIETESHARREDICIFENEL 2LV TL &S0 ON CONFLICTOENEIZ ISR E 7R
BREEIL -3V ETO—EFMERDIZEICOAFEET BHLDT. EDFIL—23a>DIFEICITFH
FLBVWHASTT,

o« TAVr—=2a>HWN—=FT423=> I DIAF—LICDVWTHARNICEFHL TWBO TR R M-
EEFIN—IIL T ZBY R N—T 12 aVIIROAITIHRED BDE T NUH—ZELDIFEHETHD. F
TEEEMN—T 123z JIC&>TREHICRITINSZ T ILOIRDAIT LD T BN TL &S,

5.10.4. N\—=F 1> a=> T HIIc L BN

HFNZ L DIRIMNE. EEEDAETERINIC(EENIN—T 23—V JEMAICE > TRESNIZHDD
MAD)N—T 123> T—TIUIHTENT+—I > R%ZzH LS EIBVEHEORBLEM T, HIX
=N

SET constraint_exclusion = on;
SELECT count(*) FROM measurement WHERE logdate >= DATE '2008-01-01';

FRICLBBRADRITNIL. EEROBVE DL IEneasurement T —TILDE/N—FT 4> a>EXFx vy >3
TL&So FICEBBADNBMCRO>TVNBEE, TV FHIEFETNETNDN—FT 1> 3> DOFIHI%RRIEL .
IN=T 123> hBEVWEHLEDWHEREIC—E T 2172 B A TLVRVWEDICAF vV EINZINEHN BN Z
SERBL KD LF T, IV HIETNZEERT 28 MULWEhEFENSZD/NN—T 1> a>ZBRALET,

constraint_exclusionZzBxh L -BDFHEE EMICLI-BEOFHEIDEVVZASHMNIT B7-8. EXPLAINI
Y UR%ZEERTEEY, COBEOT—TILERTEICHN T 2HBINARERBELINAVETEIZILTDLSICED
x93,

SET constraint_exclusion = off;
EXPLAIN SELECT count(*) FROM measurement WHERE logdate >= DATE '2008-01-01';

QUERY PLAN
Aggregate (cost=158.66..158.68 rows=1 width=0)
-> Append (cost=0.00..151.88 rows=2715 width=0)
-> Seq Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"::date)
-> Seq Scan on measurement_y2006m02 measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"::date)
-> Seq Scan on measurement_y2006m03 measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"::date)
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-> Seq Scan on measurement_y2007m12 measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)

-> Seq Scan on measurement_y2008m01 measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)

—EBDN—=T1>ar. BLLUSTARTDON—T 423> T T—TIUNEEIITHTE—T o v L AF vy
TIEBL AV TYIRRF v U DMERAINZAREDHDET, LALIITERAILIE. CORBVWED
VI T BEZEDIHDICEVWN—T 123> E XX vV TRIRNEIFEIKEVEWVWSIETT, fliIcLD
BRAEEMCLI-CE. RLEEZRIFE T ABICZMBRDDEFZEHNTIET,

SET constraint_exclusion = on;
EXPLAIN SELECT count(*) FROM measurement WHERE logdate >= DATE '2008-01-01';
QUERY PLAN
Aggregate (cost=63.47..63.48 rows=1 width=0)
-> Append (cost=0.00..60.75 rows=1086 width=0)
-> Seq Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)
-> Seq Scan on measurement_y2008m01 measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)

B K BBRIMICHECKHII DA TENMEL 1> T v I ROBETIFFEL BVWIEITFREL TLET L&D
TF—HDA VT YVIREEERT DEIEHRETIEHDER Ao HBN—T 123> TIVTVIIDREN
ESMME N—=T 123> XX v T 3BVEHENERIEI/N—T 123> DRERDZE AT T2DH

HBENNINSBEDERF v TEIDOMNMNIEDET, 1V T VI RIEBEBICEVWTRIIBET A, 51&E TIER
IbFEE A

KDL A, constraint_exclusionD T 7= )Lk (M DHELE) DFREIF. onTHoff THARL partitionz\LVd
FAREIDRE TT o CHUSKDIDEIEIF. N—T 123> T—TIUIHL TEMET 2 LIZBR2BVEHED
ATBRAINBESICEDET, onfREICT L. T30 HF MROBIESIHREMBBUVEHOEEZEDH.
TARTOBWEHE TCHECKFIIIZAREE S DK DICRDET,

FHUC K BIRIMNIIIU T OERFEN HD. CHUIMAL /N —T 23> T—TIILOBAICHTIEDE Y,

o BHOICEK BRIV E DL EDWHEREG D R (FTIINEBHDSHIB TN /NTX—R)EZEA TV
ZICDHENTELE T BIZIE. CURRENT_TIMESTAMPOD K S7FEimmutableBaEICt ¢ B LB BIE DTS
RENEDINN—T 4> avIcZETEI3DERTEICTSOF MBI EFR LBV D, BBt TIEE
Ao

o N=TaIavHlEBEICL TEVWTKIETW. E5L BV TSV HE N—=T 123> EBESREHR
WIEEIMEICERH Ao BIROB TRLIZEED UM R DT=DICEEAFESZMHZFERAL TLIEE
W XTcEEHE DB DI-DICEHEREBH T AN ZFERL TSIV, FoEDREVWRBWAEIE. N—FT 123
VT DFERID IN—T >3 FEB-tree1 VT A{ERRRIRE R BE F R ALV T-ERDLEBRODAZ S
ATWBIETYE . CHUIN—T 023> T—T LB HTUIEDE T, BERS/N—F 1> 3> F—ITIEB-
tree T T VI ARRERFEITHMER TEZHNSTY,, (BEEMN—T02a= I FERT 35515
CHUSRIBICIZEBDE R A. BERS. BEIMICERINZHINIZIEEICEM T, TS50 FDIBRTES
HDEHBTY,)
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e YRAZT=TILDFTRTDN—FT 43> DT RTOFKIE. FIICKZBATHRINE T, £oT
IN—T 123> DEN LB NIEBVE L EHEORBA D ADIEMLET . ChooRizERaL
IN—=T12az=>J1E BE5KI00BETD/N—T > a> TORIELE T, AFHD/N—FT 123>
HEA Y BT EILBT TSI,

5.11. AZFT—4

PostgreSQLIZSQL/MEDERRZ BB BIICEEEL THD. PostgreSQLONEBICH BT —RIZxfL THEEERI 7R
SQLIIUTT VA TEXT CDLIBT —AUIINBT —REHENE T (COBEZ T —FIN—XHAD
FHTHRIABF—CREELBVLIICTEDIFTIEIW,)

NERT — RIS T — R T NDFNFHCEDT I RINE T AT 2TV NIINET—2Y— @
ETEIB2S1TSUTHD. BHHEII YT —2EIFE W o B Z BRLE 9 . contribEZ a—)LeL T L
ODDNERT—E2ZvINHD R TEIXT; (TERFZSRL TSV, FDMOBEONET—2Fv/\UE

NBEBELTREONBTLLSBEFDONLT =25\ BHRIZOBRICEHLRVEE. MBEDS v/

HEECCENTEE T ES6EZEXBIEL TV,

NEBTF =T VAT BICIE FEDHART —2Y —ANDEHHEETNELZ I BNBT—25 /N
MMERT 24T a3 DEAEDOEICE O TERT T —NF T O EER T 2RENHDET
D% NET—RZDIEBEEEERT DIMNET— 7N EDBIEHVEDER T 2HEBLHDET ANEBT—T
JNEBBDOT—TIILEERRICO TUDORTHERTEE I A AET— 7 )LIEPostgreSQLY — /\ICIFA&HE
HWAEFBEEE Ao NBT—TILHMEDN BTN, PostgreSQLIEANERY —Ah 5T —REEIS T DL,
BHIAVVRDBEICIINEBY —ANT —FEIXRET 2 ENBT—2 Ty /NUHKFELE T,

NEBT —EADT T RINEBT — Y —RD DR BT 2B ENHOET . COFEHKIZ. TFWED
PostgreSQLO—JLICE DWW TA—HEP /N RT—REVSTHEMOT —2ZRH T 2N TEB1—H
IYYVEVIICE TR T BN TIE Y,

IENN1E#RIE. CREATE FOREIGN DATA WRAPPER. CREATE SERVER. CREATE USER MAPPING. CREATE
FOREIGN TABLE. IMPORT FOREIGN SCHEMAZEERL T30,

5.12. FDMDFT—IR=XFA T Ik

T IUIFT—EHRFSNTVE IO T, UL—23F LT —ER—=EETIET—TIL D HLA T
DIOREEDET LH L. T—ER=RIIRBT—TINOMICHA TP T IOMDFELE T HRABA TV
IhEEL T T—2DERAE LV EBZLOMRNIATIEN TEE T, ABTRINSDA T2 Ik
ICDVWTIEERBALE R AP EDESBBL DD H B EZTIHIZELE T,

e Fa—

. BBBLVEEF

o TEEBLURXTY

« MUABLOESHRZIL-IL

NS5Oy ZICE T S5 RHIS /NN — VICHDE T,
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5.13. IkFE 1R DEHF

AERF—HIHI P Ea— MU BEREZESTcT—T D SHEEN DL OLEME T —IXN—-REE
2R BE A—FIFENSDA T T IMEOBERN B KEFRERORYET—IBEHL TV BILICH
DET, AIZIE AEBF—FZREDOT—TILIE BRI ZT—TILICKEL TVET,

F—EAR—EELERDEE M Z IR D=, PostgreSQLIK. DA TP T UM KERERICHZ ATV T
IbDHIBRZFHFRILEE Ao BIZIE. 5.3.5Ti&atL 7cproducts 77— 7 L ZHIBRL £ S L TH. orders7—
TIDBZDT—TIUEKEL TVBD T U TFDESIBIT—AvE—IHRNE T,

DROP TABLE products;

ERROR: cannot drop table products because other objects depend on it
DETAIL: constraint orders_product_no_fkey on table orders depends on table products
HINT: Use DROP ... CASCADE to drop the dependent objects too.

I5—XytE—IJICFRICIIDEVRDEENTVET UTDEIICT I IKIFTILTOA TS IN%E
129 DHIBR T 2FBEEITET,

DROP TABLE products CASCADE;

CNT. 2 COEREFEA T IORDEIBRT . ENBICEKTF T VD REF T T IMBHIRRESNE T, 0D

1%a. ordersT— 7 ILIFHIBREN T ICATF—HIK DA D HIFRINE T . AMF—HIHICKEFT 200D
AIBHHRVDT, IEBEHZZTEIELE T, (DROP ... CASCADEAMAZITOIN ZEHIDT=WLIGZEIE. CASCADEZTE
FEH T ICDROPZEITL TOETAILHE % FH A TLET W),

PostgreSQL T, IEIF 2 THDROPOAVY VRICCASCADERIETE T DU TEE T, HBBEAA L DLIRMKTE
BRIEET 2ME T TP IORBREICE > TRARDE T, 7. CASCADETIZZ<RESTRICTL 5B 9 %
EMDAT DT OMDMEIFL TWBA T T IMDHIBRZERIE T ZEVWST I LN DIREFVEIEE 52
BHTIES,

e
FEAESQLTIE. DROPIY R TRESTRICTE IS CASCADEDL\ T NN EIETE T BUBA BE

o EEICCDOREDBEODT —HER—RI AT LIZHDERAD . T 74 )LEHRESTRICTT
»3h\. CASCADETH BN Y AT LICE>TERDE T,

DROPOV VR THEHMD AT TV EEYIL T35S . CASCADEIE. FEEIN =T IL—TONERICARTZEEHA
FETIEOAERINET, FIZIEX. DROP TABLE tabl, tab2ritihL =& . tab2h 5tabl\DHER
F—BBDIEEIE. CASCADEDIEEN AV VRRINICHBEINZEWVWSIEEEHKRLEE Ao

I—HEHRBEUICDOLT, PostgreSQLIZF I HPRERDE LY BB OANSICEI R4 B HICBIEL 7okTF
MICDWTUTEBHLE T BAROEAZIRE T 2L > T OO SBRWMEEFESEISBEILEE Ao F
ZISUTORRZEEZR THET,

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
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'green', 'blue', 'purple');
CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
"SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(SQLEFBICKZBEUC DLW TDFAFIF3T.47BHL TSI, ) PostgreSQLIGEIEget_color_noteh’
ElrainbowlKTF T 2 EIFERBLE T, BIRIE. ZOEZHIRT L. B I MOBENERIN GRS
7o, BB OHIBRDEFITNET, LM L. PostgreSQLIkget_color_noteh*7—2')Lmy_colorsiZfkiz e
BLFEZF B A - T EDOT—TIILHHIBRIN THRERIFHIRINEE Ao COFEITIFFFI GRS
HOETH . FRHIHBRDBDET . T—TIIHABVRETEMEEITINEIS—%5|TRILEFTH. £
NTHLEMIHIEET. BWRREICH>TVET, 207, FALAFIOFHLWT—TILEIERT 5

ET. Bz BUEBESEAIEN TIET,
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H6E T—IRMEF

AIETIE T —2ZRFITB1ODT—T L P T DMDBEDIER G EICDVWTERBALEL Too SEIZ
T INT—Z2ZmAL THEL LD KETIE T—TILDOT—2DEA B, HIBRDAEICDNT
FALE T, RETIEVEWEK ToeRDIFoNABH olcT =2 T —FZN—ID 5B § 575 EICDL
TEHEALET,

6.1. T—2DHEHA

T=7IE AEHEBRCIZ T -2 BATVER A T—EN—XZFAMEDH ZHDICT BICIF £
T—REBATIHEDBDEY . BERMITIE. T—RF—EICHTIDRATNE T, BEAAI—HFIE
BEATZRBATBEDHTIEIN ITRFBZ/ATBILIETEEE Ao FIDEN—FLH LD > TV
WISETH. HT2MFZERL BT I EDEE Ao

FRDITEER T BICIE. INSERTOV U REFERLE S COOATURIE. T—TILREFIDEEZNBELE
T, FlzIE. E5EDproductsT—7ILDFITEZ THEL LD,

CREATE TABLE products (
product_no integer,
name text,
price numeric

)s

TRATBHDOATRANIATDLIICEDET,

INSERT INTO products VALUES (1, 'Cheese', 9.99);

T—ZfEE. T—TILATIDEFE T BIEFICR>THY Y TRY>THEENTVET, BE. T —41E
FUT 3L (BE) T RASHBERTEEY,

LFEROBEXICIE. T—TILARDFIDIEFZF > TWRITNUZESBVEVWSREAHHBDET, ChzdTd
ICIE Bz BARRNICHNZE T B3 HEDBOE T, FIZIE. U TD2DDEESDIN VR TH DIV VREE
ZORMESNE T,

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99);
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1);

ZLOA-—HFIRIBIHNLZTNETDHENMBNTLBLEITVET,

A DLHSBRVTNIDWTIE, BRI BIEH TEXT, BEELIFINICIE. TIHILMED AT NE T, X
TICHERLET

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');
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#E(3PostgreSQLOILIRIEEE T T o CNUCKS T FUIIFEDSIEICHEESNIEIT DED AN, 5%
DICIZT 7AILMED AT NET .

BRREICS B7cd. FICE. HBVIITRIEICDOVWTT T4 ILMEZFATRRICEKR T 2D TIE I,

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

B_OR YR THEBITZHATEEHD TERT,

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

Froe FAVWEDLEDRER (0170 D, 1iTH b BEEITHELNABV) ZHATBILHTEX Y,

INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

CHUCED AT BT E T 57OHICSQLOBVWE Hh EH#IE (BT7%) D2 iREINE d,

ek
—EBICRKEDT—4EEAT DIEEIZCOPYAV U RDFERAZEKZETL T TIL,, INSERTO

TURIEEDRBEIFBOE LA LOMENTT, KEOF—FEO—RT BM4EERR L
FBHIEITDOWT, FMIF 14 4% BEBL TS,

6.2. T—HDEH

BUC T —BER—=RICA2TWBT—2%ZEBE 3§ 3 & EH(update) T31LEVET, BRDIT. T—7
ILADETODIT. HAIVEETOITOH Ty EEH TN TIXT, FId. DT EE RIF
TEB<LERICEFTHENTTET,

BEOITOEFZ1TIICIZUPDATEOR VR ZEAL TKREE W, ZORICIF3DDIERNUEERDET,

1. B 37— ILEFD%RE]
2. EHRROYIDOfE
3. BHi 9317

FEE5E TanFALTo. —MRICSQLTIE TICHL T—EDIDZIREL BV Z BLWHL TLETL, /2T ¥

DITEEFTEINZEFIETET I EN TIRVEELHBDET, DRODIC. BHINZITHNELTA
IRGBERELE T, T—TILUCEF—EREL TVLWRBEICRD (A—UHNESLI-OHNESMIILEFR

B EFXF——HRI2%H%BIRT B THREICERNDITZIBET e TIXT, J570ALAE

T—RAR=T7ERY—)E. COFEZFERAL TITZ@EICEH 5 Zr8EICL TVWET,
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BZIEAERDSTH B2 TOEMDERZI0CEH T 3ICIE. U TOIOX U RZFEALET,

UPDATE products SET price = 10 WHERE price = 5;

CHUCE S TEFINBITORIELOTHEDBLNELEAL. 1D HBVWIZHTHBIDBLNEEA
—HIBTHBRVRAZIEEL TEHLEISEL THIT—IEBRDEE Ao

TlE. LEBOOT VR OFME R THEL LS. &ANFUPDATEF —T—R T, CHUICT—TILBH I FET,
WDBBD, T—TILBIEZAF - TEMTEILDTIET, BHiLAVSRIF/NN IR SRERINE T,
RICSETER—=T—RHHD. ChicHB. F5. ZL TEHRRDOIMEN HEET . BFROTIEIL. ERIT
THLAERDIAASHTRIEH TEET, FIZIF. 2 TOEMDIMIEZ10% LT BICIEFUTDESICLE
ER

UPDATE products SET price = price * 1.10;

DI FLWMEZR T TITOFDOH\MEZ BB T2 HTIF T, CCTld WHEREAIZEBRLEL
Too WEREA)ZEBE T8, T—JIILADE TOIHNEFHINE T, BBLAWVEEIE. WHERERHISES
BTDHDEFHINE T, SETAIRDESHRKALZR T DICTL WHEREAINDESIE LB EFR T ZCITE
BLTLETV, 72720 SNICE - TEBRIDELZIEIEHBDEE Ao BEBA T LHWHERESREH
R TRIFNUEREBRVEVWSIEIEHDEE Ao TDMICHIRARBEEFEFER T RN TEXT (F9=E%
Z0), 7=7°L. ROFEFERIFIBIBETRITNUIIEDEE A,

UPDATEDRY VR DSETAICEBDRARZFIZEL T EHDTEHITEHEHTEXRT, AlEemLET,

UPDATE mytable SET a =5, b =3, ¢ = 1 WHERE a > 0;

6.3. T—2 DHIER

CNET. T—TIUT—FZEBMI BHEE. T—R2EE I BHECDVTEHRAL TEFEL T, FEZoTW
BDRAREICHTcT —FZHIR S 5HETT o T—2DEMI’MTEUTLMTRI RV DEREER. HIFRD
HBED. T2 T—TILHSRIRT LA BOEE A, RIEIT. SQLTIXMEL DITZEHEIEE T 575 ED
BVWEWSZEZFRBALEL oo TIHSITOHIBRDHZED. HIFRNREGRBITORAZIEE T S TLY
TEEEA T—INUCEF—DRESNTVBIHEIE. EDTZERIIEE TIET LHL. &MFZiHE
e BBOT. H3WE T—TILADLTOITz—EICHIRT 32CdTEEY,

1Tz HIBR T BIciE. DELETEOVY U RZFERLF T, #EXIFUPDATEOY U RICKSUTVET,, AR I
productsT—7 LD SEH 10 THBZETDITZHIBRT DISIFUTDLIICLET .

DELETE FROM products WHERE price = 10;

BIZRDESIZT B, T—TILADETOITHHEIBRINE T O TERL TZTL!

DELETE FROM products;

TOUSRICHTRIESETY,
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6.4. BIICNIATDT—2%ERT

INEHINBLEIC. TDITDT —FZEIS TIHLEFRIEH HDEY - INSERT. UPDATE. DELETEDF
OARVRIE WIhHF T3> ORETURNINGEIC KD N AV EJREX 4> TL\E T s RETURNINGZ £S5 E T
TZEIR T BDICRD BT —ER=ANDBVEDL R ZITILZ@IT 5N ENUNDTATEHS
NIATZHERICBE T BOHDELVSEICIE CHUISBICEETY,

RETURNINGR) TfEFB TEBIRBIZSELECTINY YR DOH IR (7.38R) LFALTY . AV RDORREL ST
WBT—TILDFIDEH. HBWVNFENSDINZFESTAEDOR T ANDIED TEET, LKMEODNZEEE
SCIAIFRETURNING * Ty SN RT—T LD IR TOHZIEISRLET

INSERTTld. RETURNING CHIB TEZ 7T —RIE MATNTIEODITTY . BMIARBATIE. 7717V
LT —2EBITEDIRT IEFHTEDETH S, HEDRICIEIIBEE A LHL. STESNIT 74/LE
BICEKRIZL TW\BESE. CNUISIEEICERIBRIEHDHDE T, flxiLserial Dy = FE->T—EHFFxIR
HLTWBIFEE. LTDESIZRETURNINGIC K> T FILLMTICEIDH THNIDZIR T CEMN TEX T,

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

ZF7-. RETURNINGAJIXINSERT ... SELECTTHIERICIBICIIBET,

UPDATE Tl RETURNING TR TEZ 2T —ZIE. BFSNIATOFHLWVLWABTY, flzRLET,

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

DELETETIZ. RETURNING THIFE TE 37 — &I, BIBRESNIATORABTY . AlzmLEzT,

DELETE FROM products
WHERE obsoletion_date = 'today'
RETURNING *;

WROT—TILCRIH— (EB38E) h' 2% E RETURNING TR TZ 37 — 4. NUA—TEHINTAT
TYo 2T MIA—ICEOTHEINISNZRE T 5DHRETURNINGD —AREI AR B A ED—2 T,
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BTE BVWEDhtE

AIEETC 7—7ILZERL. ChICT—2ZF/AL. SOICHALIT —2Z8R(FT 575 EIC DV TERA
LELTco ABTIE T—ER-ZD\5T —2ZWMOH T HEICDOVWTHRALET,

7.1. 81 &

F—ER—ZNET —SEBMOM TN, F/cld. BOH T HOITIREMOADELEVET, SQLT
I&. SELECTON >V RZ. BUWEDHEZIBE T B7cDICEVE T, SELECTOY VR O—ER AR DIED
Y,

[WITH with_queries] SELECT select_list FROM table_expression [sort_specification]

LEDERTIE BRURS T—T LR EAREZDERRIC DOV TEFICHREBLE T WITHREWEHhEIE.
LDEA T RO HRETRVET,

BRLEVEDEDORRILRDELSBHDTY,

SELECT * FROM tablel;

tableleWST—=T LA HBEL T COOAYURIStablel 5T AR TOI—HEBDIELITEOHLE
To BRI BHEEISATUNT IV T—2aslkiZzLET, V547 U170 BLWEhEiE
R oE 4 DE=HE T AteEziett T 52—, AIZIEpsql7OJZ LA TIE. 7AF—7—rTREZERE
FICRRLET,) BIRURNDIBEICEITE I T—TILHADNFOIR TN ERMT e EHKRLE
T o BIRU RN Tl BIRATREAR T D—ERZBIRT B D BINATRERS A ERL TAHB T2 HTEE
T BIRIL. tableliCa. by cCWSERIDFN HB5E (DTN HoTHEBVEEA) LTFOLS7%A R
EhENTEET,

SELECT a, b + c FROM tablel;

(CCTIEDE LV CIIBUERL DT —RZ THHLIREL TWET,) FFMIC DOV TIXT.3EBIBL TS LY,

FROM tablelid. BAFDT—TILH T, ZeAHRATT—TILELIDRIFTY, —MRICT—TILRIFERK
T I XREEZL TRV S h ERE TERICBIN D BDET, LHL. UTDLSIC T—7
IWHZITARTEBL., SELECTOV R ZEBREL TEAT 3D TEE Y.

SELECT 3 * 4;

ERVZDOHD R THIERDZCT BIHE CHUITOICERATY AIZIE BHZERDLSIFVOHT
ENTEET,

SELECT random();

1.2. 7=7I)3
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T—INRET—TINZHAETEHDHDTT ., T—TILHKUITIZFROME D SENTED, TOERAICATS
23> &L TWHEREA]. GROUP BYA]. HAVINGA Z{HF 2N TIET, BiAaT—7ILHIF. BICT XY
FOVDYBIEART—TILEMINZT—TILZERIT BT T, LHALEMLETIE BRLBHFAET
BAT—TIZEELID. BETETERTZEH TEXT,

T—7INHDZA T2 WHERER]. GROUP BY A\ & KTFHAVINGA)IE. FROMEI TIREL 7o T —7 )L EICHL T
RRINEBERTTINATSAVEEBELET  CNSOEBUCL>TREBT —TIUAIDERINE T,
FLTCORBT—TILOIFHERIZNIESN. BUEHEDOHNIITHIHEINE T,

7.2.1. FROMG]

FROMEJIE. B R TRIFONTT—T BRI TEZ5NB1 DU LEDT—TIL D5, 12DT—T L%
TRELE T

FROM table_reference [, table_reference [, ...]]

F—7ILBRBIZ. T (RE—TTEMTZCHTEEY) . HBWLE. BIRLEDLE. JOINCES
FEE. INSOEMBEAERHOEREDRET—TILETEIENTIET, FRONMEICEROT—T LB
HH3%5a. VJOXREEINET (T—TIILDTDOTHILNEDNFERINE T, FicESH8), FROMX~DHE
SRIZWHEREA]. GROUP BYA].  KTUFHAVINGE) TOEHN R4 B2HEMRRET—7ILICAD &RAERICIE
F—JILREEDEREBRDET,

T—IIEBRT. T ILOMAPEB DR T —T L DRAHFIZIBET DL T— 7 ILBZDFENIZONLYF—T—R
MNBWEEIR. T—TILBRIEZZDT—T I TEEDFT—TILICHEASN TN TOITZEMLE
To LD COBRIBBFIZIBELILT—TILIRBN 2 DA ZERL. FT—TILTEMSNIHITE
HINET,

T—7 I BDFICONLY = EEiR§ 2150DIC. T—TILZDORIC* 2L T FT—JIL D EFEN BT %EH
THICIBE T AN TEET, FT—TIINEIRERTIDOWSIETEICT 74 ILEDIRZEVTIDT. D
SCERESAYDIERIZESHDFEE A LH L. VW —REDE#EMEDI=DICH R—INTUVET,

BET— T IUE 22D (REIFIRE) T—TILH 5. FEELIREEBEORA > TRELIcT—T L
T@'o WEE S NS BLUIVOXBEEIMERTEETY . T ILEEO—MRINBBIIIRDOES
DTY

T1 join_type T2 [ join_condition ]

?NT@%*ACJ BWIRBORIFTED HBVNEANFICLIED T BIENTIE T, TIET20EESH $H3
WEEAD FEET—TIUTRBIENHBOE T, FEIMTIING ZiESE THREDIEFZHIE T 52 h
ISEED TEBJIWJ\ZEL\ e JOINGIZEDSBICANFICLET .

waoniEsE
JORKEE

T1 CROSS JOIN T2
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TIELUT2H 5D TR TORRERITTOEAE LT (DEDTHILNME) ICHL. EE&Ihi=T—7 )L
IETID TR TDIDEICT2D TR TDIIDFTLITEEAET T—TILHEFNENNITEMITTHERS
NTWAr g3 EEINTT—TILOTRIEN * MITEaDE T,

FROM T1 CROSS JOIN T2 FROM T1 INNER JOIN T2 ON TRUE £[ELUTY (TEczBHR). £7c FROM
T1, RHBREILTY,

50
3DULDT=TILHBENTIHE. COBRBOFMEISERBICIERIENTUIVEE Ao
BRERS, JOINZAV I EDBEICFES T BDTI . HIZIL FROM T1 CROSS JOIN T2
INNER JOIN T3 ON conditionid FROM T1, T2 INNER JOIN T3 ON condition &[RILT
IEHDFER A BEBRSTEIID T —ITldconditionBTIE BB TEEIH. 28B T
TERLWHBSTY,

[RERRHES

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2 ON boolean_expression
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2 USING ( join column list )
T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2

INNER*OUTERIZ B BRBIBE T 9o INNERD' T T4 )LbE7RDFE Y6 LEFT. RIGHT. FULLIFZERIE S ZEMKRL
9,

i &b, ONEIHUSINGR THERE I Bh . FTcIINATURALEE R THEERRIICIEEL 9, a3,
MUTFTHLSGRIAT 3L51C. 22Dme 8T =T IILDEDITH T —H T 2 1 ZRDET

FREMEEAICIZTRDEHDHHDET,
INNER JOIN(RERFES

TIORITRUIKL T TACBVWTITRIEDREE R ZHIL TV BRITH BasnicT—7I
ICEENET,

LEFT OUTER JOIN(ENZBHEE

9 ARFEEDITONE T, TDR. 2O DITEDEE R BEISBRVTIOEITICOWVT
I&. T205)ZNULLIBEL TREE1TANEBIMEINE T, L > T &SN e T —7ILIEEICTIO
TENTNICDREDLIDDITHHDET,

RIGHT OUTER JOIN(AASBLEES

T AFMEENTONE T, TDE. TIOLDITORERGEHEIBVT2OEITICOVTIE.
T1DFIENULLEE L THESITHAEMINE T, CHUFAREDRN T, EROT—TILIE. T2
DITHBICADFET,

FULL OUTER JOIN(E2AEHES

F9. ASPEEDITHONE T, TDE. T2OXDITOREREHHI-IBVTIORZITIC DOV TIE.
T20%5|%NULLBEL THREEITHEMINET, TSIC. TIOEDITTHIEEREE /I IRLT2
DEITICHL T, TIOFENULLEEL TIESTTHIEBMNSINE T,
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NFIERBAANBREE R THO. WHEREA TREHON DD EURIBEFTMINC BDE . ONFD
FHEN BB 258, TIELUT20RIGY 21T —ELET,

USINGAJIE. FEE DM THEFICRLRFI EE> TVBEWSHRBIARRROF 8% EFHN TN TE
BRI TY, TN FET—T I B THE OISR EZ LY TR FEURRD S, ENENDF
DEMUEEEERMHEL TERLET, FIZIE, TIET22USING (a, b)ZFERL THET3EAIE. ON
Tl.a =T2.a AND T1.b = T2.bEWSHEEREZEMLET,

T51C. JOIN USINGDH F3lE. TRAIZEMHILE T . v F LTI AL BELEEF OO THAZH
NTBUENRBDEE Ao JOIN ONIE TL HBDTARTDFE. ZNICEK T2 HEDTRTOFELER
L9, JOIN USINGIZFEESNT=FIDRT DENZNUICDOVWTLIDDOH /I (EE AN TDIEEIE) .« %t
WTTIDFED DT, ZDEICT20EDDY) % B ALE T,

=21, NATURALIZUSINGDBESERZ R Ty 22DANT—TILOBAICEEN TV ST R TDFHTHE
BRI M BUSINGU R ZRZAEL F T o USINGE ElRR. CHDFNEE T —TILIC—ERRITRNE T, &
I BFHFELABRVISE NATURAL JOINIZJOIN ... ON TRUECZ[E#KICENEL. VOXTEREEZEML
9,

5T
USINGIE. URRIN TV BFINBIER T D TIL—> 3 DFIOEBH SEEICES
T, NATURALIE. USINGEDE A BDBBETT . WTNH DL —> 3> DRF—ILE

ICEDFILLR v F I BFNRDMESNBE. FEERICEDHFLULIIBEDNBLIICR>TL
EI5HMHBTY,

FEHL T UTFDT—T )Lt

num | name

NN PP A W)

num | value

ZRRET L UTDOLIICHRL BHERICET ERIFSNE T,

=> SELECT * FROM t1 CROSS JOIN t2;
num | name | num | value
----- T S

123




FBIERBVEDLE

lla | 5]
2(b | 1]
2|b | 3]
2|b | 5]
3)c | 1]
3)c | 3]
3]c | 5]
(9 rows)

=> SELECT * FROM t1
num | name | num |

----- N S S
ljia | 1]
3)c | 3]

(2 rows)

=> SELECT * FROM t1
num | name | value

_____ B
1] a | xxx
31c |y

(2 rows)

=> SELECT * FROM t1
num | name | value

_____ eccocodteccoono
1] a | xxx
3 c [y

(2 rows)

=> SELECT * FROM t1

num | name | num |
----- Fomm - -
1la | 1]
20b |
3le | 3
(3 rows)

=> SELECT * FROM t1
num | name | value

_____ oo
1] a | xxx
20b |
31c |y

(3 rows)

777
XXX

yyy
777

XXX

yyy
77z

INNER JOIN t2 ON tl.num = t2.num;
value

XXX
yyy

INNER JOIN t2 USING (num);

value

yyy

LEFT JOIN t2 USING (num);
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=> SELECT * FROM t1 RIGHT JOIN t2 ON t1.num = t2.num;
num | name | num | value

----- B R e T
1] a | 1] xxx
3lc | 31wy

| | 5| zzz

(3 rows)

=> SELECT * FROM t1 FULL JOIN t2 ON tl.num = t2.num;
num | name | num | value

----- B R e T
1] a | 1] xxx
206 ||
3le | 31wy

| | 5| zzz
(4 rows)

ONTHEESNBEERHICIF. BEICEERRLAVRELIHBZIENTIE Y, CNUF—HOEVED
BICBVWTIER T FROERICIZGEFENHBETT, flzRLET,

=> SELECT * FROM t1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
----- 1 VRSN N S

(3 rows)

WHEREAIDHRICHIZECIN T D BRBFERICABZEISTEEL TESLY,

=> SELECT * FROM t1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value
----- T

CDERIZNGDHDOHKIISHES DETALIES L. —HWHERER DR DFIKIIIHES DRICAIEINBIL
ICEDE T, CNIZATIESICITHED BDFEAD ABRESICIIASIBRELHDET,

7.2.1.2. =75 D5 %

T EMET—TIBRIC—RNREFZNHEL. BLWEHEDOUBRDOED TI&. EDREIZED
TT—IeEMET—JILBBERRTZIENTEET, INET—TNVONLERVET,

TN DB ZER T BITIEUTDOLSIICLET
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FROM table _reference AS alias

BLLE

FROM table reference alias

ASF—T—RIFH<THEDOR N/ 1 X TT, aliasiFEREDHRIFICBRDETT

T—7 I DORBO—REVEEREIR RV T—TILRICEBLICGER F R0 TTEEmZHA P I<
TBHILTY, flERLET,

SELECT * FROM some_very_long_table_name s JOIN another_fairly_long_name a ON s.id = a.num;

RECEVWEHLEICEL TE. BIZH T—TILEBRZ T 3ROHLVWLRICADE T, BLEhEotod
BT AR DB CT—7 I BRI EILIETEIREDET, Ko T ROBIIBZ TIFHOEE Ao

SELECT * FROM my_table AS m WHERE my_table.a > 5; -- EEW

T=TIIDRZIZEICREEZHHEICTBHICHNET, LHILERDESIC, 120T—TILH B BEE G
B9 2%58E. MACRDET,

SELECT * FROM people AS mother JOIN people AS child ON mother.id = child.mother_id;

IS, T BBAEBVAE DL (7.2.1.3%28R) DB SICAEANREICHRDET,

EIXEBBRIZ AT eDICEDNE T, XOFITIE. RIIDX T2 DOEDMY_tableD 1> X Z > XIZhE L)
SH%ZEMEL. —A 220BDX TIdEERERICHL TR ZMEL TULET,

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

ROESBHATT—TIARZEMI T T—TILBELERICT T IILOFIC—FHNLGREIZ T 5IE
NTEEY,

FROM table_reference [AS] alias ( columnl [, column2 [, ...1] )

HL. EEOT—TILDEDHEDHDBEVEDFT DRI EZ SN DIBE. EODFIZHBINEE Ao
COEXIE. BEEEHAVILEIBWEHE THRICRIIBE T,

AN JOINGDDFERICERTN 255, BlBIFJIOINRTEREINZTRDAZRLET U TIAZTL
9,

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...

IEBNERSQLTI A

SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS ¢
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FEMTIREBOEE A, T—TILDRIZaE. BIBCDIMAITIFSRT BN TEEE A

7.2.1.3. BlFVWEhE

RET—T I =IEET 2RIV EHLEIIENTECHENBOE T, Ty (7.2.1.22H3 K510 B9 T7—
TILRIEHEIDE TONTVBUED HDET, HlETRLET,

FROM (SELECT * FROM tablel) AS alias_name

CDFNIEFROM tablel AS alias_nameX[EL T, BIIVLWVEHLED T IL—FLXRENESATVZSES
3. BiiESICEe 28I TERWL. SDEELFHLRELE T,

Flc. BIBVWEHEZVALIESURME T BTEHTEEX T,

FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names(first, last)

BORLETH. T—TILORIBNHRETT, VALIESURMDFICHBZ[I 5T BHLIFEET 2L H TS
FIH 5 TEILZBOET 1.72SRL TS,

7.2.1.4. 7—7 L&

T—7ILERIE BAT 2B (ZATH) . BLUIEET — 2B (T—TIILIT) 5B 21TDEEEER
THEHTT, sk BOWEDLEDFRIMBER TT—7 )L, Ea—. BIBRWEHLEDOLSICERINE
o T—JILEAEHSERINZHE. T—T I Ea—. BIRALWELEDFEFERERDFNET. SELECT. JOIN.
WHEREQHICE®HZZEN TIET,

T—7 )L EA#ULROWS FROMEBX ZEA T B T, ZNSDRIF = —FEICHHAEHERZEHTIXT,
CDEEDRERDITEE. (THD R AREBRZBEHDERLELICAED. DRVMERAIEIZWVERICEDET
nulfECIEBHSNE T,

function_call [WITH ORDINALITY] [[AS] table_alias [(column_alias [, ... 1)]1]
ROWS FROM( function_call [, ... ] ) [WITH ORDINALITY] [[AS] table_alias [(column_alias

[, ... DI

WITH ORDINALITYEIDEEIN TLBIFE. BHEOBERDHIChigintBDFABIMNEINE T, CDFIE
BHOERDITEINSHMAEFT, (CHUIIEESQLOMESIUNNEST ... WITH ORDINALITYD—H&ILTY )
T 7A4ILNTIE. COFEE (ordinal)DFiZordinalitylcABDE T LA LB D& FI ZASA % FERL Thl%%E
ZIDHTRIENTEXT,

155170 T — 7 JLBIEIUNNESTIZ . R D DELT /N T A—Z THRZEN TEET, ELTENIE WIET S
D 7ERL . HT-HHUNNEST(9.18)H & /N T X—FEBICROWS FROMIBEN ZfERAL TRESN TL\SH D&
SICEDET,

UNNEST( array_expression [, ... ] ) [WITH ORDINALITY] [[AS] table_alias [(column_alias
[, ... DI
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table_aliashMEEINARVGE. T—7 LR L TEHEIERINE T, ROWS FROM() DZEIERAIID
EHEHERINET,

FCHIBDRMEINBWSE BAT —FEZRIEBICHL TE. JIRBEHRREAELCICEDE Y. £5
BzRIREHDISZEIE. BROFNIFEDE L DREMEDBAIZEIFLET,

BURICEBIRLES

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo(int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$$ LANGUAGE SQL;

SELECT * FROM getfoo(1) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo(foo.fooid) z
WHERE z.fooid = foo.fooid
E

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(1);

SELECT * FROM vw_getfoo;

FOHLAAEICISC TRABINER TR T IILBEHZER T 2N RICUDGEDHOET, ChZz
HYR—bTB7DIC. T—T LBz recordB LB ZIRTHDEEETHIENTEEY . IOLIEH =R
WEDHETHERTZIHE. P RAT LN ZOBVWEDLEZEDISICHRTLAEZER T NUZ LIV DD H ]
B TEBL5IC. BELIITHBEZEVEHEBIRNIEEL BT NIERDEE Ao COBXUIIRDELIIC
ANOF S-S

function_call [AS] alias (column_definition [, ... ])
function_call AS [alias] (column_definition [, ... ])
ROWS FROM( ... function_call AS (column_definition [, ... 1) [, ... 1)

ROWS FROM()#E&X%E=FEALAEVEEIL. column_definition®'J XA FROMIBR ICEXDFIF BN TE S5
DRIBDRDODERDET, FIDOEZEANDRFIE. DB THEELE S, ROWS FROM)EXZFEHY %
HalE. column_definition ) AN EERNICE A N—BEEUIST T ZED TIE T, £l A NBEED
127217 Lhv7e<. D DWITH ORDINALITYA AR WEEIE. column_definition ) X% ROWS FROM() D&
ADFRZDIRDIZFAICELED TEIET,

UFoflZZZET

SELECT *
FROM dblink('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
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AS tl(proname name, prosrc text)
WHERE proname LIKE 'bytea%';

dblinkB8ZK (dblinkEZ 2—ILD—EP) IFRBREAIVEHEEZXRTLET . CNISEEDOBVWEHLE TERT
ZTBLOIC. recordziR I HDEEEINTVET, REDIIESIF. N—FDHBIRIZT*HDEDLSICERAS
N3 EBETEZLSIC. FUHLEEBVLWEHhERTIEESNAITIERDEE Ao

7.2.1.5. LATERAL BIFIVLVEDHE

FROMICIER N ZEIRIVWES O EDBIICF—T—RLATERALZ BLZENR TEEX T, 2593 3L, BILEhEIRE
79 BFROMIEBICK > TRIHIN 2F 2 BB TEE T, (LATERALARWEE. TNZNOEIBVLWEHEIE
BRNCEHEI N, > TEDMDOFRIMEE 2 HEESB T A)

FROMIZIRN 27— 7 ILBSDRNCHF—T—RLATERALZ B CE DY AIRE T AN BBEUCRL TTDF—T—
FIFBEBERIRET S . CARBZBE THo>TH. BHD5F | BILKLITT 5 FRIMREICEDIRET N 25 DER%Z
SETEHTEET,

LATERALIE B IZFROMUR D& L8 FTIFJOINRDHF TRRY LD TEIXT . BREDIHE. HAICSH
BZIINDERIDI R TDIEBZBR YT B EH FIEET T,

FROMIEE D LATERALIEE SR Z S CHEDFHRIFU T DL IICRDE T, HHESRIN 25 (EHFA]) =17
I BFROMEEDZNENDIT. HLLIFT | ZIRME T BEHDFROMER D17 —IUXIL LATERALIEEIZS
DITEIFEBITO—HDEICKDFHHESNE T, FERIT (BEEN IBE DL SITEREINATLRET
NEY. T dT—7 I EEHF) DIHNSENEZNDIT. FlFTO—RICHLRESNE T,

LATERALOLEMRZA Bl L TIXA T A BIFEoNE T,

SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

ERIFUTOIOEHRI PO F L E<FALHERZDIELETOTRAICERTIEHOEE Ao

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

LATERALIZ. FEEINB1TZ5TE I 37-OICHBEESR T 35|12 NBL T 355, B—HNICERTY, —#&
H7AFIBAAEE. EEZIRTEMICKHL T HOEZIRHETIETY, FlZIE. vertices(polygon)h'Z%
Ao IE%@%H&%S&?BS%&EU,’C\ MFDOESIL TT—TILICHEMSN TV RS AR O EWNIEET

SELECT pl.id, p2.id, v1, v2
FROM polygons pl, polygons p2,
LATERAL vertices(pl.poly) vl
LATERAL vertices(p2.poly) v2
WHERE (v1 <-> v2) < 10 AND pl.id != p2.1id;

CORVWEDEIFUTOLICHECCTED TEET,

SELECT pl.id, p2.id, v1, v2
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FROM polygons pl CROSS JOIN LATERAL vertices(pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices(p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id != p2.1id;

ZDIEHNEOHDREEDERHEZSNF T, BEHISKLIzEHD. LATERALF—T—RIZZDOHIIZHL
TRHRETIEHOEE AN BBREICR I eI ERLELT)

LATERALEIRIWVE HHIELEFT JOINDXTREL T LISUIEHFICEERLE T, =& X LATERALEIRGL
EOEDNEIHSTEERLABVSEICRVWTHITE R 2TTHERICIENZHD ST, fcE XL,
get_product_names () MNEEEICKDEEINIEHBBERTEL T T—TILHDOWK OO DEIEENIR
EEEEENEL TOWVRWEE. ENSIXAITHIN ZUTDOLSICL TRDIFBENTEET,

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names(m.id) pname ON true
WHERE pname IS NULL;

7.2.2. WHERER]

WHEREB) DB A T DEO TS,

WHERE search_condition

ZZT. search_conditioniClZbooleanZi %R ¢ DL SHRFHMAT (4.2 2 0) HIEE TIX T,

FROMD DALIED & o7t IREL TR T — T L DR ITIIBRREZHLBEINE T KHEDOERIED
mas TOITIFHATNE T, E5THEV(TRHLE/BRNMABRIIEINULLD) B EIZ. ZDITIFETENE

T o —MRANCHRERFZ M IE FRIMI TERSNTcT—TIILORIELF)ZERLET . CNUSHEATIEHDEE
ADYN ESLBWVWEWHEREAIZFE o Te KB D <D ET

A5
SRS S DR BERAHE. WHEREA TLIOINE THIBR S BTN TEET, HIRIE T
F— T LRIEEETT

FROM a, b WHERE a.id = b.id AND b.val > 5

BLY

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5

FIe. IR THBREILC T,

FROM a NATURAL JOIN b WHERE b.val > 5

ENZEESIHNE EICRFZAILDREETY . FROMEIDIOINIESIESQLIZE TH BICHEHS
T BESMDSQLT —EN—XEES T LANDBIEM TIZFH 5 TL&D, AEBFERICD
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WTI. FROMEIUASMITIBIR ORI HDOEHE Ao NERFEE DN E7=IZUSINGA)IE . WHERES:
HLIIELLDVET A, BERS, BRIER TOITZRET LEEIC. (—RLEBEWVWANTT
I B)TOEBMEARZDETY,

WHERERI DBI7Z A TICRLE T,

SELECT ... FROM fdt WHERE cl1 > 5

SELECT ... FROM fdt WHERE cl1 IN (1, 2, 3)

SELECT ... FROM fdt WHERE c1 IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE c1 IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)

SELECT ... FROM fdt WHERE c1 BETWEEN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdtiZFROME) TRESNT=T—TIL TY . WEREADIRRR G % B I-IBHh o717, fdth BHIBRINE
To FHMATNEL TORAFRIBVEHLEDFEVWAISERL TV, OBVEhED LIS, BIBWE
OEIFEM LT TR EESIENTELT, BIFVEHLEDORTEDLSICfAtABRINZIMCEHF
BL TSV, 1%z fdt. clOKSITEBEFT B2 ElE. clDBIRVWE DL EDANTT—TILDSIREL TSI
THHBIFCTETRHETY , FRDEENE. MEBDIHZE TIFB<Th. BBEICT 37T-®ICRIIBE T, D
Flix. AMIDOBEWEHLEDF|ZOBENEHE. EOLSICL THREIORWEHEEXTILRT 2HhERLE
ERS

7.2.3. GROUP BYRJXHAVINGH]

WHERED 1 )L 278U 7t IRESNTcASIT—TILZGROUP BYRITH IL—FEL . F7e. HAVINGE ZfEF
LTAREL YN —TZEDRZED TEE T,

SELECT select_list
FROM ...
[WHERE ...]
GROUP BY grouping_column_reference [, grouping_column_reference]...

GROUP BYAJIZ. GROUP BYAI THIZEINT=IT R TDI TRILBZAE T 2172 XD TIIL—FbT 37
DICERTNE T, 5DFZEIBISBERHDEL Ao CHITEBETBEEIFT OENENDITOESZ T IL—
THRDTRTDTERKRTB1DODTIL—TTICEEDHBZHDTY, CNUE. HIIDREZHBRLIZD. £
NZNDJIL—FITERINAIENFTEZITOODHDTY U FICHZRLET,

=> SELECT * FROM testl;
x|y
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c| 2
b |5
a|l
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

2EHEORIWES O Tld. SELECT * FROM testl GROUP BY x¥ELZrIF TEFEH A FJIL—AICEEEN
ITENZFyDE—DEH RS TY, GROUP BYTIEELIINE I I —FCICBE—DEZRF DD T, &
RURNTERB TN TEET,

—RERIC. T—TILDTIL—FEINTULBIES. GROUP BYTURMIN TULAEWTIZENR 2RV TER
TRLIFTETE A ENROBUIATDOEDTY,

=> SELECT x, sum(y) FROM testl GROUP BY x;
X | sum
oo
a| 4
b| 5
c| 2
(3 rows)

EEETsum() 1&. TIL—T2EIOVWTE—DEZFHE T 2ENERTY . AR ENIEROFEIC
DUVTIEL 9.20Z2 2L TS LY,

7

ENREFEALAEVWT -1 FIROEEL R MEOEESENERBGTELE T, Ch
IEDISTINCTA] (7.3.3%81) DEATRICLSIOZEM T BENTEET,

BOBIZRLET : CNISERMOMT LZHELET (2RmDITLETIZHOEEA)-

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

DB TIE. product_idFl. p.nameFl. p.priced!iZ 49 GROUP BYA TIEE T ZUEHLHDE T, R
5. INSIEBVEHLEEIRIZNDRTHEHLNTVNRINSTY (o720 UTEBR) . s.unitsFli&GROUP
BYTIBE T A2MNEIEHDFEH Ao CNIE BRI DFEEHBOEN (sum(. . .)) DFEIF TELN BT
HTY, COMLEDEIF. FRBICHL THBEDERFEICET IG5 THARINET,
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productsT—7 LAY FIZIE. product_idH FEF—THBLIICHREIN TLDIEE namepriced!)id
S4mRID (product_id) ICBAEUKIFL THED. COTHRBIDT IL—TFENBNUIIIL TE DnameX price®
BZIRTMNIET2HVEVIHHDEEADT. LOFITIdEproduct_idTHIL—F1LT B THAT
ER

72 SQLTIE. GROUP BYIE. 7t 3T —TILDINCE>TDAH T IL—FLTETETH PostgreSQLT
13 BIRUZLDINCE BT IIL—FL B TEIBLIIHERIN TVE Y, BfRFIZORHODIC, FHERX TS
W=t T 2TeHTEFT,

GROUP BYZfE>THIL—HMEENicT—T I TRED I I —TDHMBELIZE ERISFERTIL—T
ZFR<DIC, WHEREAI DL SICHAVINGR ZfESCEA TEX T IBXIFLU T DBHTY,

SELECT select_list FROM ... [WHERE ...] GROUP BY ... HAVING boolean_expression

HAVINGEIRDR . FIL—F kS =R T I = INn TEVR (COBEIFENRBBN N EICRDE
T)OMmMAEBBT I N TIET,

BlERLET,

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

e

a| 4

b| 5

(2 rows)

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';
X | sum

e

a| 4

b| 5

(2 rows)

R, KDIREM BRI ERLET

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

EFOHIT, WHEREA)IE. ZIL—FEESNTUORWIICLE>TITEERL TWS (COR TR DO 4B DT
LDOANEICEDFET) DICHL. HAVINGAIZHE 1% T EEH5000% B X 57 )L —FICHIBEL TWET, &
WA BVWEHLERTEICRIC THAINREN BV EITEEL TESL,

HIABNEHLEDENREIRE S A TULBHGCROUP BYAHARUVES TH. ZIL—FA kAL TITh N
9, BRIFE—J )L —TF1T (FT=IFHAVING TE—ITHHIBRINNIE., THE<B<BdhbLNELEA)
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CIEDFE T, HAVINGE Z & A TULNUIK . EHIBEITED HL XGROUP BYAI W £ 07K FEL B THRILIED
SAET,

7.2.4. GROUPING SETS. CUBE. ROLLUP

BROEHDEDBEMSR T IL—FLDIREIZ. 7NV —T by O SZ B\ THEETY, FRONE
EWHEREANC K> TEIRSN =T —RIL FBESN =V IIL—FbEvbIL->TERZEN T IL—TFETh B
#H7°GROUP BYAIX[BILKSICENETEIN., FORERINIRINZE T, HlzRLE T,

=> SELECT * FROM items_sold;
brand | size | sales

_______ A SN
Foo | L | 10
Foo | M | 20
Bar | M | 15
Bar | L | 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand), (size), ());
brand | size | sum

_______ oo
Foo | | 30
Bar | | 20

| L | 15

M ] 35

| | 50
(5 rows)

GROUPING SETSOEH TURNMIFTOEU EDFEEREIRET 2D HFKET, ZL T TNHE
$EGROUP BYAI THRELTEDEELISICEIRINE T, ZoJIIL—FtvhE. 2171 —D2DF IL—IC
FTENINZEZEKRLEYT (B ANTHEELBWVBETHOHEAINET ), Chld. EIRL7=GROUP
BYANW R WEHIBHMDZELEKTT,

T IN—FL TV BFIETEHDOERIF. Z2DFDTEONBVTIL—TFLtvbOfERITTIEINULLEICE
SH]RONET T HEDHIITH EDTIL—TFDBELTD ZHA T BICIFFK 9.56 B ML TTFIL,

I =y OHR TR 2BERIC DOV TS, BRESETOIEE AEDREIN TVET,

ROLLUP ( el, e2, e3, ... )

Foald. KOIBEINFIAREEDURNEEDTZVRNDTRTOIL T4y IR ERLET, Lich>
T U TFEREETY,

GROUPING SETS (
(el, e2, e3, ...),

(el, e2),
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(el),
()
)

CHUI—MRIC, BB T — I T BDMDIDICERATNE I HIRIE. BE. BT 2 EFHIL2H84E
BHLET,

CUBE ( el, e2, ...)

Eoald. 5XNTURNCEDARERIDES (T TEUh) DITRT(ThbhE REER)ERLET,
L7ehtoT

CUBE ( a, b, c)

FUATEREFTY,

GROUPING SETS (
(a, b, c),
(a,b ),
(a, ¢),

a )5
b, c),
b ),
c),

)

~ ~ ~ ~

)

CUBEAJPROLLUPAI DR ERKIZ. B2 DI KIIFEIMTHINIZEZRZDY TS EBE5MTHFKE T,
BEBOZBICIZ. YTVANMIMEL DT IIL—FbEvheEm T 5EMICEVWT—DDE L TRHhNLE
¥o FIRIE

CUBE ( (a, b), (c, d))

EUATEREFTY,

GROUPING SETS (
(a, b, c, d),
(a, b )s
( ¢, d),
( )

)

ZL T

ROLLUP ( a, (b, ¢), d)

EATEREFTY,
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GROUPING SETS (

(a, b, c,d),
(a, b, c ),
(a o
( )

CUBEXROLLUPAEXXIZ. GROUP BYA]DFRTIEHEAER. F7cIEGROUPING SETSHIDH TANFICHFKE T,
GROUPING SETSAIA'BIDABIC AN FICHR>TVBIHE. ARIOAANHIOGICEREI N TVSIEE
MRIFECICHEDE T,

BHOENEEDGCROP BYA—DTHERESN TVLSIGE. 7IIL—FLEvrOREBIRI NS, E4L D
IHE OANE (VOXTE) TY, FIZIE

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))

FUATEREFTY,

GROUP BY GROUPING SETS (
(a, b, c, d), (a, b, c, e),
(a, b, d), (a, b, €),
(a, c, d), (a, c, e),
(a, d), (a, €)

A5
(a, b)EWLWSIBEXIFEEITIV AT T 2L THISERH I NE I GROUP BYRIDH TI.
by TLARNILOHDBECNUSEAINT . (a, b)IFLEEBDLIBRDIRMEL TEITIN
9, @ASHDEAT, JIL—FAERDORTITIV NS I ZH BB R STI5EIE. ROW(a,
b)ZfEAL TTILY,

7.2.5. 7« RO BHMNIE

BUWELEN TV RIBEE (3.5, 9.2184.2.8%8) ZzZ A TLNIE. TNSDOBEIZ T IL—T1b. &4
B LUVHAVINGR G RENTHhNIRICFHESNE T, 2FD. BULEh e EaSh DEK. GROUP BYFE/:
IFHAVINGZERL TWNIE. DoV RUBEEICEKD R X 21TIEFROM/WHERE TDARD T —T LT TIE %<\
TIN—F1TL8DFET,

BEODORIUBEEDERINISE. TDTVRIERICHZEXMICREEF THBPARTITION BYH K
T'ORDER BYAIEIFDOIARTDTVRIUBEEIZ. T—22AEITE > TE—ORITFIBICKDFHBEIN B
EDMREESNTUVE T, L7eH > T, ORDER BYA —EICIBEF T ZREL B THRI—DUEARE ZEF T
T RBIENTEET, LHL. B4 BPARTITION BYE7-IZORDER BY{t#k%E+F DRI DSHEIC DL TILIR
SSNFREA. (COLSIBRIFE. BARBEZFIEL T4V RUBBEHEDOZEFIER T—RRIICHELARD,
ORDER BYN' M H /Mg BITDIBEFR T EFRFET DLOBRUARZZUIFRAESNEE Ao)
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BRI TIE T RUBBIEBICEFICERBEION T —2ZHEET B30T, BuahERIiEv«
>ROBGELDPARTITION BY/ORDER BYRIDE MM L DICESTIBEREMFIFINE T, IFV X CHICHKTFT D
CLIFBOONERA. BERICERDNMREDHETUENBZEZISNBZLSILIEVDOTHNIE., BFARHNAR L
P&/ DORDER BYZfERALE T,

7.3. FERU R+

AIEI CRL 7k SIS, SELECTARY Y RARDT—TILRIF. T—7 L Ea—DREE. 1TOHH. JIL—Fh
CICEDHREDRBT—T I EEDFE T . COT—TILISRIEBITERV AN L BMIBISEINE T, 1ZEIR
DZNE AEDT—TIILDEDFZRBICH T 2D 2 ROET

7.3.1. FRVZFIEB

TF=TIHDPERTEZIARTOIEENTE* D RLBEEIRIZINTY, 5TRITNIE. BIRUIS
& AR TGN (42 TERINTG) MR DIRNTT, FlIZIE. UTDOLSERFIEZDIRNTH>T
HIEBLEHE A

SELECT a, b, c FROM ...

a. by cxW\S%&iE. FRIME TERBRINZT—TILDOEEBDFIZH . HBWET.2.1.2THAL =L S5HF)4
IS T BRIBTT, ZIL—FeInTUOWAITNIE, FIRUISCTERRBER S FIZEBISWHEREA R T,
FI—TINTLWBIEEIE. HWWVINGEERLEHRDE T,

BL. 22U EDT=TILTRILLRIDID HBHEIE RDESIC. T—TILBZHBTHEELRITAEWN
IFEE A

SELECT tbll.a, tbl2.a, tbll.b FROM ...

BHROT—T I 2FERT 3568 REDT—TILDITRTDF|ZRDBIFELEMIBLNEE A,

SELECT tbl1.*, tbl2.a FROM ...

table_name *CWSIBEAEDFHMIC DL TIE, 8.16.5% ML T2,

AROFHAEH A BIRVZASTHEONZHE. BREIN DT —TILIE. BERBICIEF IR A5 ZE 0L
cbDEBDET, FHEIZ. TNETNDFERITT. ZDHNBRZERLATOEEL TW\ ot AFHES N
9, LHL. BRUZXSORKIFFROME TIEESN T —TILHRADINZER T 2D TH IV EIETHOFE
AoBIZIE. EBBEMR THoTHBLEE Ao

71.3.2. 55X

ERUINHDOIEB . ORDER BYAIDHRTDERE, HLLUIIZA T UNT TV —2avii&BRRTOfE
BARY. FNIHEKLIEBEOI-OICERIZEIDE TR3IEN TEEXT, HlZRLET,

SELECT a AS value, b + c AS sum FROM ...
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ASE(FST-HHFLZDIEEN B VEES. Y XAT LT I74ILLDFZEEDY TET, Biiad BB Tk
BREINTHRERDET, BHIFVHL TIEE#REEDE T, EHARREICOVTISC AT LDRAED
ZEIEERLET,

ASE—T—RIIEBE T ZEH TIXTH FITEH PostgreSQLF—T—R ((FERCEBER) DL\H 5D
DEH—HLBWNEEDHTY , HRF—T—REFRAND—EHZH<ST=DIC, B _E5|BRFTHT
ENTETEY, HlZIE. VALUEIZF—T—R TI DO TOIRENELE Ao

SELECT a value, b + ¢ AS sum FROM ...

LHOLIHIEEEE T,

SELECT a "value", b + ¢ AS sum FROM ...

FRDF—T—FDENICK T BREDTOH. ASZEEI T 5h HHFB%Z —E5 B THRTHDEES
DNeHEELE T,

A5C
CSTORHFIOBHDIZENS. FROMEI TORIDIEE (7.2.1.2288) LISRBDE T, [

LI DRRIZ2EEETHIEN TIETH . BINBDITERIVISOHFTEIOH TEN T
HDTY,

7.3.3. DISTINCT

EIRVISDMLUBEI NI ERT—TIILOEEITZHIRONRICT B HTEET, CNEIBET B1c
®IZId. SELECTOERICDISTINCTF —T—RZ&EdRLF T,

SELECT DISTINCT select_list ...

(DISTINCTORHDICALLF —T—RZFEAL T, TR TOITIMERFINZIEVST I4IILNOEEREIEET
BENTEET,)

DRLBIDDINDEH REZBIFBE. DEAA. ENO21TIZRBBEAHBINET, NULLERLIF. CD
EEICEVWTHFLWEABRTNE T,

Fres FRORZEAL T EDTH R THED ZRET B EHTEEY,

SELECT DISTINCT ON (expression [, expression ...]) select_list ...

CCTexpressionid. INTOITTEHESNAERDTMATT . IR TOXNEFLL L BZITOERIF. &
BLTWBEABIN. EEDORIDDITEGHHARICHERIFIINE T, DISTINCT 7L ZICHNT SN B1TD
B D—EMERETIZLSTDBEOFTHVWEHLEELEAREZRWVED. BTN ZESDRA)
DITUFFRRETEETH B EITFRL TSV, (DISTINCT ONALER(E. ORDER BYICKBAAREZ DRKRIC
ThNnEd,)

138



FBIERBVEDLE

DISTINCT ONEIFIZZESQLTIEHDFEH Ao IHIC. BRIV ARELRZEREMD H DT FELLHRWRZ
AINEHBRINBIEHHDET, GROUP BYLFROMFDEIRIWVWE LB ZESELESIEICED. OB =D
FITEAF I HN DISTINCT ONANELIZLIZIERICERIAR IR ADET,

7.4. FWEDHEDES

22DV EHLEDRERIZ. M. F EOEGERZE->TER T 3N TER T, BXUIUATDEOT
ERS

queryl UNION [ALL] query2
queryl INTERSECT [ALL] query2
queryl EXCEPT [ALL] query2

queryl&query2id. CNETERPALIHEEZ TN TEARTAEN TIBHUVEHLE T, EGERIFIA
NFICLIED, BIF DT RENTEET, AIRIE. U TOXZERTAHELLD,

queryl UNION query2 UNION query3

FROXIIUTDLSICEITEINET,

(queryl UNION query2) UNION query3

UNIONIE. query2diERZzquerylDFERICAMLEY (LHL. COIEF TEBRICITHIRSNBIRLIFHOFE
HA)o I5ICC UNION ALLZIEREL R DISTINCTE E#RIC, FERNSEEL TVBITZHIBRLE T,

INTERSECTIE. querylD#EREquery2DFERDAHICEEN TVB TR TDITERLET . INTERSECT
ALLZfEAL RV, BEEL TWATTIFHIBRINE T,

EXCEPTIE. querylDFERICIEZENTULBITNE D query2DFERICIEZFEN TLRVIT R TOITZIRL
9, (CNH2DDOBVWEDLEDETHIEEDNZ L BDET ) CDOHFEH. EXCEPT ALL ZEAL%E
L, BEEL TLBITIFEIFRSNE T,

22DBVEHLEDON. B E2EHT37-0HIC. Z2D220BVWEHEiIETunionE#a THRIFULWLTE
HhAo DED. FORWVWEDLEDREILE DI ZRL . WIHT FIIEEEDH DT —2E (10.5280) T
FTHUEEDEE A

1.5. fTDAENREX

HZIEWVEDLEDNLIDOHENT—T IV ZzERL 2% GBEIRURNDIBAZE T LIE)  MRB R BN T
TET, WMARBZNBIEINGD STIHZE. TIIERARIER TIRESNE T, EDLOBGE. ERDIER
& AF v U REEFTEIOREEC. 714 X7 LTSN TUWRIERICKEFELE T, LAL. HTTLTFWL
ITEH A, BBRBICHARBX FHRI2BRLICBEICOH BEOHNIERIFERIESNET,

ORDER BYAJIFWENE X DIEEZIEELET T,

SELECT select_list
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FROM table_expression
ORDER BY sort_expressionl [ASC | DESC] [NULLS { FIRST | LAST }]
[, sort_expression2 [ASC | DESC] [NULLS { FIRST | LAST }] ...]

WANEZN(EHA)FEVEDLEORRIIANATEAAREREEONZME_CH TERT . UTFICHZ
TRLET,

SELECT a, b FROM tablel ORDER BY a + b, c;

ERORNIEEINHE. FIORDENZLWTEEANEZ ZBICEORDBAERINET, FlIHEE
DBICA TS 3> TASCHLLIZDESCE T 5T 3L T EABIDAAEFIE. BIBEICT 3N ERET 3
EMTEET, ASCUBN T 74 TT o FIETIE NSBEREICHALET, SSTOUNSW CIE, <E
BRI TRESNE T, FICHIETIE>EEF CRESNET, |

NULLS FIRSTE KUNULLS LASTA 3>z fEAL T ZOAENEZIRICE VW TNULLIEZFENULLIED ]
ICTBDRICT DD ERET BED TEIEY . 7 74 /LETIE NULLIEIZH T H T N TDIENULLIESL
DHRIVEABRL THENRBERET EEDLIE NULLS FIRSTIZDESCIERFASIF DT T4 ILE T E5THIF
AUENULLS LASTT,

COIER DT AT avid. TAREX THERAINIZIENCERAINZZCISEEL TLIESL, flx
(&, ORDER BY x, y DESCi&. ORDER BY x DESC, y DESCXEIL Tld7%r<. ORDER BY x ASC, y DESC%EEDk
LExd,

sort_expressiontFA FDESIZFIZNILBLUIHFIFIDES TIEE T HEN TEET,

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

MALORIDHEAFI TENZEZSNE T HAFBISBEETRITNLBOEE A DFEDREL TIEER
TEIRVILITERL TLZTW, FIZIFLLTIEHENTY

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; -- BEV

CNISEEBRS Z M5 I 7D DFIFRTY - ORDER BYIEE AR BRI TH>TH. HNFIRET—TILRIC
£BFCELLRTIC A 25E. BIRSBELFEILET COBE. HNFIBIMERAINE T, ASZERLT
DT =TI OB ECRFICH DT EELLIIGEICOMBENRELE T,

ORDER BYZ. UNION. INTERSECT. EXCEPTHEA S HEDIERICER T HEN TEET, LHLIDBE. H
BN DLFEIES TDAHALENREZBZENTE A TIFAEANBZ BN TETEE Ao

7.6. LIMITZOFFSET

LIMITE KUOFFSETZfESZE T, WAL EDRITTERINIATO—ER LT ZBDE T IEN TEE T,

l%epe PostgreSQLIE. ASCEDESCOIENEZIEZRE T B7-0IC. RDF—2EADT 74V MDOB-tree i 777 AZERBLET,
BENIC. T—2BII<>EBREFEOUANRBERIEICRBLIICRESNE T LHL. I—FERT —FBEORFTERIELZLD%
BIRT BTN TEET,
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SELECT select list
FROM table_expression
[ ORDER BY ... ]
[ LIMIT { number | ALL } ] [ OFFSET number ]

FRE (limit) BiE 8 9 L. FBEL TR ELDZLDITHIRSN B EIEHDEHA (LHL. BWLWEHLED
BEREIEELIITHEIDDRITNIE. FNEDDEAEDET), LIMIT ALLIZ. LIMITAZEBLI-BECE
CTYLIMITOS I EANULLOIZEBERK T,

OFFSETId. 17%IRL thed BHICTRIE TITEREISEL £ T o OFFSET 0l OFFSETAIZ BB 1B A LEL T
o OFFSETO3 A NULLOB A BEE T,

OFFSETE LULINITOEEHIIEESNTIH S OFFSETH DITZRIEL TH'S IRSNBLINITITZ R 188
EE

LIMITZE 9 2EHE. FERD1TZ—BAIERFICHITEH I S0RDER BYA ZER TN EETT, ORDER
BYZMEDLZRITNIE. WA HEDITICOWTTAREERIBRESERZLICRZTLLS, 10BENS
2088017 ZRIVWEDLEBREHH B TLLION., ESVSTVIBETDIOEEHIS20EEDITTLLSD?
ORDER BYEIEELARITNIE. LVIBIEHHIDEE Ao

BWEbEA T BMUWEHOEFHEZER T AFHCLINITZZEBLET . DI,
LIMITEOFFSETICIEEL F=fBIC &> Ty BB o7-5TE (15N 21TDIEFHERDEFT) NMESN BT REMED
BUTY, o 1IDDBEVWEDLEERNSELRITNES BN H T /OIS, BARBLIMIT/OFFSETD(E
Z{HEHJ 5. ORDER BY THERDIEFZHIEL R IFNIE. —BLARWFERNELLTLED, CHIFFRES
TlEdHDFEE Ao ORDER BYZfE> TIEFZHITEIL AL ED. SQLIEHTLPREDIERF THWEHLEDIER
RSV E WS DASARSIER T,

OFFSETEI TRISTN 3172 RERICIET —N\RTHELRITNIEBDEE A, EDT8. KERME
DOFFSETIFIERN RN BDIED HBDE T,

7.7. VALUESY X

VALUESIZ. TREB T —TIL1ZER T DA EXIRELE T, ZHUIEMRICITT R T EICIERL TEEE$ 52
EHL BVWEDETERTACEDTEXT, BXEUTICRLET,

VALUES ( expression [, ...1) [, ...]

HTHESN RO ENEN. T—TILDTEERLET, VAMIE—DOERK (DFD. 7—7
JLDFNED) R RIFNUEBDE R A Fos BUANTHIG T RIEE DT —2BICEBRMELRIFTNIEE
DEH Ao BRIEMICEINICEID Y TOENBZEEDT —F2EUL. UNIONEEREDRBNICHRE > TRESNE T,
(10.5%F 2L TETL,)

LRIz RmLET

VALUES (1, 'one'), (2, 'two'), (3, 'three');

ChUE 253170 T =TI ZBRLET , REMIC. U TFLFEICTY,
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SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

T 7# )L TI& PostgreSQLIFVALUEST—T L DEFICcolumnl, column2& W\ o7 RIZ DIFE T, 1F24E
SQLTIECNSDFRIFMESN TOEEADT, T—EN—XV X T LAOBREICE > TER IR ZTE
LTWET, €D BERT—TILAIBIVRNEERAL T U TOLIICT I+ D%FIZ EEZT TS
AHEWTL&ED,

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num,letter);
num | letter

2 | two
3 | three
(3 rows)

SGERIICIE. VALUESDBICK DU %2 DIE. U TFERBRICTHRDONE T,

SELECT select_list FROM table_expression

ZL T, SELECTH SRR TEB A THNIE ETICTHEIM T BEN TIE T, FHlZ I UNIOND—EBE
LTERTZCHTIEI L. sort_specification (ORDER BY. LIMIT. OFFSET)%={F+ 38 HTIET,
VALUESIZINSERTOR VR Dt 7T —2E L TH o BEEIFERAINET T, RFERAEENSLDIFEIBVE
HHELTOERTY,

FLLIIVALUESZERL TV

7.8. WITHFEWSDHtE (EEF—TILR)

WITHIE. KOAFRRAGBVEHE THEAIN @I ZERT 25 EERMHLET . CNSONXIFHET—
7 )L (Common Table Expressions)E7ziECTEE KSFFIENBZHDTHD. 1 DOBEWVEHLEDI=HICTE
FEI3—BT—JIEERTDEEZDIEHD TEXT,, WITHEIRDHEHBINIEZE N Z M SELECT. INSERT.
UPDATEZX7=IZDELETEZ ER B D CTZFF 9, 2L TWITHREIB Bld. SN HSELECT. INSERT. UPDATEX 7=
|SDELETEXERB W CTEAEXICMHEINET,

7.8.1. WITHRADSELECT

WITHRDSELECTOEAM R MEIS. EBHLBVWELEZIDBEMATRICHET BE T U TICHZ
TRLET,

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
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FROM orders
GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM(quantity) AS product_units,
SUM(amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

CHUSERFES Y T O (region) DA D SEBIEDFE EEERRLE T WITHEIL. regional_sales.
top_regionsEW\SRFID2 DDMBIN ZE&ELF T, CZT. regional_salesd i FIldtop_regionsAT
EATL. top_regionsiFSELECTERVWE DL ETERINE T, COFIFWITHAL THEBTETEFIA . =
PEEBDANTFDRISELECTZ REBELET . COFEICESIFOIN ZDHENRTUVTT,

F 7S 3> DRECURSIVEIEERFid. WITHZ . BICEX LOFEMOFH BT THRUAZEER . SQLTIE AT
BELMRE 2RI EE T, RECURSIVEZER I NIE. WITHEWES O EN T o H DR EBBTEF 3L
ICHDE T 1N B5100F TCOREEET T BIERICEHMAEBVEHLEIIUTDOESHHDTY,

WITH RECURSIVE t(n) AS (
VALUES (1)
UNION ALL
SELECT n+1 FROM t WHERE n < 100

)
SELECT sum(n) FROM t;

BIRPWITHEWS hEORBFRIEEIC. FEHRNEBL (non-recursiveterm). #L TUNION (7=
|EUNION ALL). #L THIRAIEH (recursive term) TY . BIRHIKRIRZTH . Z0BVWEHEEEDH
INDEBEESUCIENTEIET, COLSBRBVEDLHIIUTDLIICEITINE T,

BIRBIEV S HE O

1. FERBHIRIVZFELF 9, UNION (7o7ZLUNION ALLIZFREET) Tld. EE1ITZEELFZ T, TOHIF
VWS HEDRERDZF>TVBINTOITZEDIAA. BFICENSZE—RERT -7 ICESE
ER

2. EET—TIHETHRVDTHIUIUATOFIEZ#EDRLET

a. BRECBRZEET—JTILORITHORRTEEL. BIRHRFEZFHMLE T, UNION (772
LUNION ALLIZRRZED)ICHL . BEEITERIOBRITEEER I 1T2WELE T, ZOBRIBV
EHEDERDTEZO>TVNDITARTDITEEDIAH., ERFICENSE—BFT T —7 IMIBEZX T,

b. HET—TIORABTEET—TILORBZELEX. PFET—TILZZEICLET,
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pES
EEICIF. COFIBEIFRE(iteration) TH>THER(recursion) TIEHOEE A D'
RECURSIVEIZSQLIFE(LZE R TEIINTCAFETY,

EROHAITAEET—T I ENENDOFIETORELZE—1TT, 5ITHKIEETIHB100FTOEZE
BLET, 100EBDIEE T, WHEREAICK BH D ERD, BLEhEMNETLET,

BIENEWEOEIIREN. £aid Y )—BET — 2L 37 —EMNICERIhE T . RANAHA)
3 BEERFERTSMmERI T —TIL1IDDANEZ5N. ECHOHMINTOERE BERmz RO
BZROBVEDETY,

WITH RECURSIVE included_parts(sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product’
UNION ALL
SELECT p.sub_part, p.part, p.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_quantity
FROM included_parts
GROUP BY sub_part

BRHOBFVEOEZRSHE. BLEHEOBRENN®RENICIEZTILERIBVEIICTECHE

ETY, EoLAITNE BMUWEDHEDIKRAICIL—FLTLESHSTY . UNION ALLOEHDICUNIONZ i

92T EEI2RIEBIOENITHERIN. CNZeXKETIZLHHBTLELD, LH L. BREHAD

FTERICEBELTVBITZEEBVIEDELBD. EDLIBIHEIF 1DFEDVBDTr—ILEZREL T!
BICHFRICBECEIEL e ESD ZFRANBHUED B BN DLNEE Ao COKIRREBZIMDRIIZEFE
13 BUOKRISNMEDE T ZEE T 52T, HIZIE. Link7 1 —ILRZfE>TT—T )lgraphziREKs
BUTORVWEDEZEZTREY,

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link
)
SELECT * FROM search_graph;

COBVWEDLEIZUIkBERAERZ A TONILIL—TLE T, Tdepthy 7 ERL TLAD T, UNION
ALLZUNIONICZE X 27217 Tld. IL—TZEDBRKZEN TEX B Ao ZDRDOD. linkDFFE DR Z 72
E2TWBREIC. RCATICERZEL D ESH ZERH T AHEDBOE T, COIL—TLPTULRELEDLHEIC,
pathtcycled27)ZMRET,
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WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (

SELECT g.id, g.link, g.data, 1,
ARRAY[g.id],
false

FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,
g.id = ANY(path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

KEIFFLEDMIC, REITICELET BBRIE I N/ Tpathy ENBAEZRT Y 27, BEFHMEIZLIFLIZF
RfED BDET

BIRZRH T 2TCOICRE T BTDICBER T — LR D ERFE T 25— RRT T, 1TOERTZfE
BLET, AIZIE. To—ILRflERZ BT ENBED HBESHIRDEIICLET

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (

SELECT g.id, g.link, g.data, 1,
ARRAY[ROW(g.f1, g.f2)],
false

FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1,
path || ROW(g.f1, g.f2),
ROW(g.f1l, g.f2) = ANY(path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

g o
BRZERH I DIDIRE T BDITMERT—ILED L DT THZ—RNBIZET
& ROWO) B ZHIBRLE T . TN T, HERESITII A <BHES THELC DT, XL EN
DX,

e~k
BREOMVEDEIEY L IUZ L. EEERRIETZOHAEERLET COLSIC

LT iMpath) 5lE BRIV A H¥ TORDER BYF hid. RS BERRIEDBRENET
AETRETT
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=TT BHESHRBEEIIF TEVREIVWELEETINT 2ERAMRCL T HEWVWEHEICLINITZES
BLET, AlZIX. U TORWEHEIZLINITHA B WEKAICIL—TLET .

WITH RECURSIVE t(n) AS (
SELECT 1
UNION ALL
SELECT n+1 FROM t

)
SELECT n FROM t LIMIT 100;

CNHEIET DI PostgreSQLDEZEA . EERICHBVWEHLE TERDHIN 3D LFECHDOWITHREWES
HEDITDAZFET D5 TT . COMREERBHRIETHER T I LIFBOOSNEE A DT T LA
TIFBBRTBERE T 2R 8EMD HZD S TY,, BRFIC. BLASBBEVWELEEBRIBVEHLEDER
TAMNRBERTD I ENSZMDT—TIVEIEE T BEOBEZTHZLIEE. BIELEEA. CDLDS
RigE. ABEVELEITERE. WITHREWE L EDENDZLICHKTARTERDIADHIE TINS5 TI,

BRABWITHEVWE HEOFEIZ. BREVEDLE. BLUIREWITHEWE HhEICEDIzE X 1EU E SRS
N3l TH. BEWEHLERITTlo1BEIFFHMEINEIETY,, LIch' > T BHOBSFI THERS
HAEtEIL. TRIEEZHLES 27-OWITHE WS HhEDORICEE T ZEH TEIET, MHICHDSIZERE
LTE EENBVEIEROH 2BEH DL EFT Mz EHTB2C T, LH L. REDEAZ NI FHEL
EHhEHNSOHEKIEWITHREWE HBICIBL TS 3I8ICDVWT A ST A T ORENIGEE DRIVE
HEICHTIEHDEDELDET, WITHREWE L BIF—ZIC. HEVWEHEN R THRET 2 THAITZI
HEFIC EHNNTCEDICFHEINE T, (LHL. ETEARZLSIC. BLWEHEDBEHARESNIHD
TOHZERYT ZHE. FHMEERICELELET,)

OB TIXSELECTZER T BAWITHO A% RL TWET, LHL. R ATETINSERT. UPDATE. F7=
[ZDELETEICH L TIH 5T RN TEX T, ENENDBRICHV T, CHIEEIV RN TEEERER—
Brr—J L EREMICIRHELET,

7.8 2. WITHADT—RZEEX

WITHR TT —SZE XX (INSERT. UPDATE. DELETE) ZfEA T 3N TEE Y, ChUCKDELEVEHER
TEBDERBRFEITIEH TIEXT,

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01" AND
"date" < '2010-11-01'
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

COBWEHEIERE. productsh Sproducts_logiiTxEFBENLE Yo WITHRDDELETEIEproductsh 538
ELTATZHIFRL. £DRETURNINGAICKDBIFRLIENBZIRLE T, 2D&. TEVEHLEIFZDOH 1%
A, ENZproducts_loglcHmALE T,
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FOBIDREAREZAIE. WITHE A INSERTRDEISELECTTIE <. INSERTICH EINTWWAZETT . T
I T—ABEIHNIIR LML ANILOXUEINBWITHER TOIHRHFIN TVWBRTHMBETT, LHL.
BEOWITHORIRMERBIABAHAINE T DT, BISELECTHSWITHX OHE N ESBITZIEN TIET,

EDFITRLIEEDIC WITHRAD T —ZEEXIFBEERETURNINGA (6.4 5 8) /5 d, MULEaht
DEDDER TERBI BN TIZ—BT—TILEFL T BDIE. RETURNINGEDH IDH S TH-TL
F=AEBEXDNRT—TILTIEH) EE A WITHRD T —FZEXHRETURNINGA &1 WNIFE . —
BTF—JILEEHLEEADT. BULWEHhEDERDDOED TEBTIENTEEE A, CNICHHH DS
FTIOLIEXIRITINE T, FRIEATHRWEIZ U TICRLET,

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

CDfliEfooT—TILEbarT—TILH ST AR TOITZHIBRLE T V717 UMIBRETNIZIZEXZ T
THCIZbarh SHEIBRS N IZTTOA DS ENE T,

TEEEXAOBRNGECERIGFINIEA, —HOBRICEV T BRIBWITHO L1221
$BHILT COFIRZEIEETBZIEN TIERT . UTICHIZRLET,

WITH RECURSIVE <included_parts(sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product’
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM qincluded_parts);

COBWVWEDLEIEHZHMOEEN L mEEEN 2 mE T R THIFRLE T,

WITHRD T —2ZEXIIERICIEDOAETIN. TRVEHLEDRZOHI1E TR T(EEEICIFWVWT N
M) EEVHEL =D ESHMIEREL BICETLET, D Bifi CEHAAL-EMUVEhERZEOHE 1%
EBRL D HISELECTOERITA I THNZEWVWSWITHRDSELECTICDWTOIRAIE EAR B LISEEL TL
steiON

WITHRDEIXIFZENZNEERBVEHOE TREICEITINE T, LA > WITHRD T —2EEX = fF
B30, 8Lt T —2EBEXHDERICERITINIIERFIE TR TEIEE A IRTOXIIRC AT YT
Yavh(EI3EBRB) ZAVTERITINE T, COOEVWIHRT—IILICT o ER2 B3 120 T
TEHACNIF TTOBHICEAT 2REDIEFD TR TITRVEWSEEZERL . RETURNINGT —2 A
BIDOWITHRIXE EEWEDLEEDE TERZ LA DM —DFER THEI L EEBKLET ., COFZUTICR
LET,

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *
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)
SELECT * FROM products;

SMAIDSELECTIZUPDATEDEN(ERT DIT 4 Dffitd ZRL £ T o

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM t;

—AIES5TIFSMAIDSELECTIFEFH SN e T — 22 IRLE T,

B—OXTECTZ2EEFHLLOET B IFTR—IINTUEE A BEEDSEDLDEITH I THONE
THENDRITEINED EHERICTF R T B ESBETIEIBOE LA (FEICE>TUIRERETY ), C
NEETe AICXATY TICEH SN AT ZHIR T 3358 THHTIED, BIRDANERITINE T, L1t
Mo T—RRNICIFE—DX TLIDDITZ2BEEL LA B EZEBITRITNIEBRDEE A, BIERICIE
ENFIFRALANIILDEIX TEEINBTLRILITICR E% 5 X AWITHRIN Z5iR I B I8 TTEE
Vo TOLAEXDZEIT TR T B LI TERE Ao

BRMWITHRD T —ZEEXDONREL THERINZT—TILFITAN T EROXICEBIN R HEHE
JL—JL ALSOJL—)L INSTEADIL— )L ZFF>TUFIHDEE Ao
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~2 8

PostgreSQLICIZ A—H D ERAAIREREE R T —XE N BON SiEIHO>TVET, CREATE TYPEOY R
TPostgreSQLICHLFTL W — 2B Z BN TIXT,

K BUMAHAAADNBT —F2BZ TR TRLET, MBIAIRICTIESNIRBLTDIFLA LT BEE
7% IBEICKDPostgreSQLOARER THEATIN TVBDHEI T, fchH. AT TERAIN I T —2 B, HIFR

FEDT—2EHLHODEITH. CTITIFIRREINTLEE A

R8.17—5F

B2t bl Bl

bigint int8 BNA RS TIEH

bigserial serial8 BHENED8/N N

bit [ (n) ] BEERE Y

bit varying [ (n) ] AIZEE YR (n)]

boolean bool SRIEME (B/1A)

box T EDFER

bytea NAFVT—=2 (T NADEF (byte arra
y)1)

character [ (n) ] char [ (n) ] BEERXF5

character varying [ (n) ] varchar [ (n) ] ALEREXFT!

cidr

circle

date

double precision
inet

integer

interval [ fields ] [ (p) ]
json

jsonb

line

lseg

macaddr

macaddr8

money
numeric [ (p, s) ]

path

float8

int, int4

decimal [ (p, s) ]

IPV4AHLLIKIPVE R YT —O T RL X
FELoM

EBoB (B R)
BEFEEFE NS (8/81H)
IPv45L<IKIPV6R AN T7RL X
ANAMRS S

iSEEIE

FFZRDISONT—4

INF1) JSON 7—%, BRR!
TEEOERELR

TE EDRSD

MAC (Media Access Control) 7KL X

MAC (Media Access Control) 7FL X (EU
1-64 #23K)

BEDOERAIRE G S EERTE
TEEOZFAFEHEE
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B2t k] sen

pg_lsn PostgreSQLAY > —47 > X BS

point FE EORAFHSR

polygon TE OB TS A F RIRE

real float4 ESRERE TR BN/ MBS (4/8 1)

smallint int2 ANAFRFSATIEH

smallserial serial2 BENED 2NN

serjal seriald BENED 4NN

text AIERXFS!

time [ (p) ] [ without time zone ] B (RFRS=2RL)

time [ (p) ] with time zone timetz SN SE]

timestamp [ (p) 1 [ without time zo BTz (BwE7RL)

ne ]

timestamp [ (p) ] with time zone timestamptz B RS S {IE B B

tsquery TFAMERBLEDE

tsvector TERIAMERNE

txid_snapshot A—HLARILDZ SIS 3VIDRFYT
Zavk

uuid NA—EHRF

xnl XMLF—2%

Bt

RICET BT 2B (BB EDEDA) IFSQLTHRESN TLE T, bigint. bit.

bit varying. boolean. char. character varying. character. varchar. date. double
precision. integer. interval. numeric. decimal. real. smallint. time (BRFE=R I
ZLOMA) . timestamp (BFREF(IE. BLOMA) « xmlo

FNBNOT—2BIZDOT—2EDO AR NBER TRESN IALRREHFREL TVET, fAAAAHT—
AEIDZLICIE. BFHOATLERDHBDET, LIFE>TH. BEEDLS7%PostgreSQLICHFBHREIN. H5
Wi BIEPRZ)T— 2B D LSICER EEHBOEIRTE 3BV O HDE T, —ZBD A B SIBEEIL ]
TlEHOEE A DFED. HABERICLZERIFTDANC LR LB EREZ L SAIREMEN HDET,

8.1. RMET— 2%

BT — 2B, 4. BINARBEE 4 SNANFENN R E SURBERED A REBED HBDET .
R B2AMEAFIRELREZIZELE T,
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R8.2HET—4T
B L1 e 978 L #E
smallint 281k TeEEE DR -32768h 5432767
integer 481+ HAEICER T 2B -2147483648h'5+214748364
7
bigint 8Nk LEEE R -9223372036854775808h 5+
9223372036854775807
decimal AZER I—HIEErEE. IEFE N R KD _EIF131072HT% TN
N R EDTIE16383HTE T
numeric AZRE I—HIEErEE. [EFE N KD EIF131072H7F T
INE R EDTIE16383HTE T
real 4N+ AZRRE. RIERE OCHTHEE
double precision 8Nk A ZHEE. NIEHE 15MTHEE
smallserial 2Nk BeEFE BB 1H532767
serial 4N~ BEENEBK 1552147483647
bigserial 8Nk [REEE BENE D B 1/h59223372036854775807

BET — 2B T BEMDIBXIFA. L2 THEAL TVET BIET —ZBIIIRIG T 2EITERE FEEHK
D—HHHI>TVET . FHIFEIZZERL TSV, REATT —FBUC DV TEHLLERALE T,

8.1.1. B 5 —4H!

smallint. integer. bigintiZ B EEFEDEL. DED/NAUTOEIHBH BV ZRIFLET , SFREHE
WoANTEZREFELEOETREITT—ICHEDET,

integer BIEEDEHE. BN 1 XBELVEEICEVLWTROLHIEVH BN TOET DT, —ARAICfE
AENET, smallintBILBEIE T+ RIBEICHIRDMTVWTVBIZRICOAERLE T, bigintE
I&integer OFBREH TIE+0 TIEFRWBEICEAINILORATNTVET,

SQLTIEEH DAY L Tinteger (Ffzi&int) Zsmallint, bigint®HEREL TLE T, int2, intdB K
Cint8IFILER T AN, LWKOMMHEIDSQLT —ZR—XAP AT LATHFEHNTVET,

8.1.2. FEDREZIF O

numericBlE. JEBICKEI BT CTHEZ RN TIE T, BESTRPZOMEREL RKOSN 28 E%
RIFTBEHINFIC. COBRZHERLET o numericDETOEEIX. AIREGRE IS, HIZIE. ELE. 518,
HNTETIE. ERESER R 10 ED/ NI TRED ELRUL VST ICHRDET, LIFE>TH.
numericDfEICH T Bt RIFEHIE. HLLRE THRAT 27 MR T —FBICLLELIFRISERD
9,

CDHBDIRATIE. IOAEEFERLET, numericDkEE (precision) I FEREOBEIHIE TS, ¢
BHB N RZIETATULWSHBIOHTEDEETTY . numericDAzEY (scale)X i /NE = DABI D/
IR DM WNE T, DT, 23.5141WSEEDFEEIZ6 TAEWDIFAE RDFE T, BEDAIEDIE.
YOTHBIEHFRTENTEET,
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numericH | DEMED R ABEL RAMNEDOM A ZERET DN TIEXT, nunericBlD3%=ES9 BIC
IERDEX EFENET,

NUMERIC(precision, scale)

FBEISEM. IDIZ0BLIFERTEITNUIERDELR Ao tDFEEHFELL T

NUMERIC(precision)

FAEDN0TH B ZERLE T, FBFEDUBDHIEEE I

NUMERIC

CEIRT Br. RETNTVLSRADHBEEE T, WHARDBEHDIWVIINEDDEDIZIN TI B35 HE
SNET, COEDHIANBEZ WD ERZRHEDOMEDICHEBRLEEFAD . ESTNIMAEDEH
DnumericdlF ATIEZ EDAEDICELLF T, (BBESQLIFT 74 /LhEL TIIEXD0ZERL TLWT, D
0. BYROBEICEBRINE T, LH L. COHEIIHEDRIILBEVEBONET, HLBEME Z O
T3R5, BICHEECAEDZRRBNIEREL TIEIL,)

x5

BATRRICEE E THEESN BB RICFFEN 2R AIEEILL000T Y, FFEDIEEH 4
UINUMERICIZER 8.2 TERFA 9 BHIBRICIEVE T

SN AEOMNEOHE S INTIOMEDEIDOAIHoTBE. VX T LIXIBESN I/ NIERDMTE T
EZIDET, ZL T /IR DOERIOHEA ., EESSNIRBEHNSEESINTMUEDEELS W% B
ZBBBICTS—2hET,

BUEISYIERICHBECREICOZIEINDIEBRIEAINE T, LI > T IIDESINIREECAL
BDIFRATHD. BIEMICEIDE TENTULER A (COEBKTIEnumericidchar (n)&D®Hvarchar(n)i
PTVET,) EROEMNINBRARESIE. I0EBLAHTDENZND Y IIL—AITHL T2/ 1k, 3H58/\
AhDA—=NANYRETY,

BEOHBEICIIZ . numericBiZ. MFEENE 1% Bk T BNaNE WA A EZ XD ZE D TIE T, NaNic

X g BIRIEIETART, FDONaNEERLET . COMBEZSQLAN VR DELREL TEE T 215 51F. HIX
IXUPDATE table SET x = '"NaN'dD&SIC. 5IARFTKLEARITNUEEDEE Ao ATTDEEIE. NaNEL\SXF
TNFAXF N FOXFRERHINET,

P -
IFEAEDTIEE OEESOERZEICE LT, NaNid (NaNZEE D) OB EMIC A5 RWVE &
BRINTWVET, numeric@%Y—hTZ3, £l VI—%HICLIcA VT VI X TERTES
&3IC. PostgreSQLIZNaNE HIEZEL L. TR TONaNUNDELDH ARSI BB HRZHDEL
THRWET,

decimal&numericBUIZEM T, 22D T —2BIE HITIEESQLICEFNE T,
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EZFLDBFEE. numericBIZ0D BN BESICHOETH . —ATUFLAEDT > TlE) realdouble
precisionFE TIFEDEICRLHEVVBEUICADET . UTICHZRLET.:

SELECT x,
round(x: :numeric) AS num_round,
round(x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;
X | num_round | dbl_round
______ e
-3.5 | -4 | -4
-2.5 | -3 -2
-1.5 | -2 | -2
-0.5 | -1 | -0
0.5 | 1] 0
1.5 | 2 | 2
2.5 | 3| 2
3.5 | 4 | 4
(8 rows)

8.1.3. F&/ M mT—42E

real&double precisionidFIEMEZR (BRI 10ED/ NI TREDEL B WS X) AIREEORET —
HETY, RRICIFTNSDOT—2EIF FHALTWS IOty AR —FT 1V I T LELUIVIN
ISR TVNIE BEIF (FNBNERBRES KOBRBED) N1+ NI BB B DIEEER
MT54DERETT,

ARIEBEEWSDIE, HAEIFEDFEFTREFERICERINTITELUECL TREFESINZEWVWSIETY, T
ITHHE. FREFELESETAEEHHBL LS TREDEICZVDOERDROESNET, CNEDIS—%2FIE
LEABICK > TRERESTIMIDOVWTUE, BFEE L1 —2RZORBEITARTUEAHZIE T UTD
mZERIMNEL A

o (BREBFERY) EREAERHFEFTEDBRBAEHIADODICuUmericzERL TS LY,

o NSO T—ARETRAHEELRHISHUEM AT EENEL 50, I (BREAYT7 V4 —70—D&K
57 BRRICE T RHIBOIREVICOVTEEEBHN RITNIERSBRVDOTHNIE, REETEF
MEEL AT NIEERDEE Ao

¢ 2DDFENERENFMETHEONESH DLERIEFEBEOIITN R VEHHDET .

FEALE DTS YT +— L TlErealld RIEGHTDIEE Z1F5. DAKEDHIE-3THSIE+3TETOEHFHE T
double precisionidBERIEISHTDEE THELEIE-30TH51E+308F TOEHFE T . AFIBIF/H/NS
BEFBMEEIS—DRACEDET, AVEOREN BT 25 EIEIOHOSNZEHHBOFT ., LOICIRD
BGEWMEBT. LD EOCERZELL TRIRTIRVEEIX Y A —T70—L>—%5|F 8L FT,

bt
FENHARZzECELNEIBOTFIMIEBEINSIHE. extra_float_digitsic&>TH
PEFEHIELE T, T 74IIMEDINIEEIN TLBIEE. HIEPostgreSQL%E H7R—
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RS BLTDTIUNTA—LTREL T COEEZAIKTBIETHRINTNTIEZ DR
ICRIBTIXIH. TovbT7r—LBOBEEA Kb BLNEE AL

BEOHEICIZ. FEHNARETIIUA T ORHRREZERDE Y,

Infinity
-Infinity
NaN

CNBIFFENZN. IEEE 754045 fE. TERKL. TBDERKA . FEHE I ZRLE T, CFENAET
BAHYIEEE Th4ICREDBVT S > Tl TNODEIEH E5KELLEELEE AL) CNHDEESQLOTY VR
DEHCL TR T B5E . BHIZILUPDATE table SET x = '-Infinity' OLSICF|IBRFTKLKBIBEL HD
£9 . ANDE. CNSDXFINEAXF/ NN FDOXBRERHINE T,

x50
IEEE754TlE. NaNix (NaNZ &) D T RN TOFE NS BEE LEARTBICARZETRIT NI
BEBRVWEIREL TVWET, FE8/ N SEEZY -~ TE5, oo Y)—%=EICLIz1>T vy
A THERATESELSIC. PostgreSQLIENaNE LIFFL L. TR TDONaNUADBLOH AT
B B350 L THRWVWET,

7o\ PostgreSQLTIFRNIER GBI DV TOIFEESQLOKRSE ThH S floatE float(p) ZHR—kL
TWET, CC Tl pld2EBHTH CTRIER. FR AR fEEZIEELE T, PostgreSQLIZfloat (1) H
5float(24) ZFreal =& IR 2HDEL TS FIF. float(25)H 5 float(53) Zdouble precision% &
RTZHDELTRIFHITES FBREEANDpDEIFTS—ICHRDET, HBERED L\ floatiddouble
precisionL THRINET,

X5
real&double precisionD{REHENEN24E WhEE3E VR TH DL W\SHITRIE. IEEERZ

R A DRETIFELVWDHD TS, JFFIEEEQ ST Vb T4—LTld. HF. BR300
BEMD BOETH . BHIEDI=DICT R TD TS YT+ — L TpDEHEIZFE—TI,

8.1.4. EFHR

b
CDt 3> TldPostgreSQLEIE D BENERFIDIER G AIC DWW TEEHRLF T, SQLIZ
DT EVER T DA 7EIE. CREATE TABLEICEE NI N TULE T,

smallserial. serial®d &Ubigserial 7 —2BUIERICIE T —R2 B TII B T—TILDFIC—E D
FEER Y BBELBRIDETY (DT —FZ X=X THR—FETNBAUTO_INCREMENT B/ N T ICBITL
£79)o MAEDEETIF.
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CREATE TABLE tablename (
colname SERIAL
);

AT ZHIEETBHILLRAL TS,

CREATE SEQUENCE tablename_colname_seq;
CREATE TABLE tablename (
colname integer NOT NULL DEFAULT nextval('tablename_colname_seq")
e
ALTER SEQUENCE tablename_colname_seq OWNED BY tablename.colname;

CDEDICEEHZIER L. ZDFDT IAHILMENBEE Y TR —2H5E|DETENDLIILEL T F
7o NOT NULLEIR9ZEER ¢ 228k T NULLEDBRATNAWESICLET, (LW TL\DIREIE. EE
T BEZE > THEALABULESIC, UNIQUERIKIZE 72IXPRIMARY KEYHIHOHBINT B EICR B TLLS.
CHIFBEFMICIZTTONE T AL) BREBIC. O—T Y RFFNTEDFRE ISNBZ DDA HEE T, Lo
HoT. T=TILDOFH BRI N B EICS—T > XUIHIBRTINET,

pE 03!
smallserial. seriald &Ubigserialid> —7 > Rz FEo>TEREIN TWVS /0. ITOHIBR
MITHONTVRLEH, FUS"N"RPEBEDIRIINEET 2N BLNEEA K. T—TIILA
EBICBASNTOLARWMNIBHEHST . >—7 >V ADEZ"BELTLED "CebdDET O

niE. BIZISEALIN S oo 3o O— LNy ISNTBICRKE T e HDET 55
#IE9.16Mnextval () ZEEL TZEL)

serialBlcy—4 > ZDRDEEEA T 3ICIE. serialZNICZEDT 74 )LMEZREIDY TELSIEEL TL
7280 THUE. INSERTXDFU R SZF D5 % RN T B, HLLIZDEFAULTF—T—R %2R T 38 TIT
STENTEET,

serialEserialdcWLWSEDAFHIFMTY . EbiZintegerF)ZERLE T, bigserialserialscL\5E!
DLIBbigintFIE R T 3 2BV TELREVELET, BLF— 7L EEAT 38T o
A FERTBETRAINDIHZE. bigserialzfEA T NI T, smallserialEserial2z W3RN BT
HFEf smallintF) 2 E T 2 Z2 RV TRICIREVWELE T,

serialZIRBICIERC NI — 7 > Rid. TNZFRE T 35D HIBRS N I-RICBERICHIBRSNE T, 7%
HIBRE 912 — 7 > RZHIBR T 22N TTE T D CHUICEDBHINICTIOT 74 ILERDBIFRESNE T

8.2. 51!

moneyBI B ST EEBED/ MR TRIALET . & 8.3Z28 ML TV NIRIEEILT—
HAR—ZDlc_monetaryf&E CTREINEF T CORNMN R T LOICEHEIT/ NI 20T 2 8EL TOET,
'$1,000.00' A OHEBHBEZER DM B, FE/ NSV TIINBERLBERDANZZIHTS
9, BOFERIGERIETHRANAR BEERCADEFTH . O —ILICE>TEADET,
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K83 EEH
Ba ‘WY1 Bl #E
money 8Nk HEER -92233720368547758.08 155

+92233720368547758.07

DT —FEDOEFNIOT—ILICEIDEBILE T DT, lc_monetaryRENERZT —FIX—2X

ICmoney 7 —2ZO—R§ 3IGEICIFEELABVETEEMD HOET . CORMBEZH<I®ICIF. 4> TZHL
WTF—ZR—=XIZJZART7$ BHE1IC. le_monetary 2> F 1T 0l T —ER—REFL T HFMTH D
CaHERAL TIET L,

numeric. intZL ThigintBiImoneyB(lF v AT HTEMN TETET . realB*double precisionZid &
FCnumeric BCFHF v AL TRICIT OB ED BDE T U TICHAZRLE T,

SELECT '12.34'::float8: :numeric::money;

LHLIHUISHERINE B AFE NI RBIBISNOREDA RN HOE T O TEREZRSI-DICERT
NETIEHBOHEE Ao

moneyR DBIFFEEZZL T eBLnunericlCF v AT RZEN TEX T, HOBADERTIIBEZT R
FRIREMED BD. FI2ERFETITORENHDET,

SELECT '52093.89'::money: :numeric::float8;

money B! DIE%R BB DETHRE T L. NN D Z0CHIDE TREIICHRITINET, MBAALIER
ZIFBIDICIF BB = DMETEIDE I 2h . BIDEZ1T581ICmoney B fEZnumericBiCF v Xk
L. HE&TmoneyBUCRLE T, FBEERLTIRIZET BT, BEDANFELUVTT,) moneyBDfE
%R Dmoney B DIETHRE T 3. fERIZdouble precisionZ! (BE Tl3 AR <FIAEE) ICHDET, BRE
TIFBEDBRAIFERINE T,

8.3. XF&

&8.4XFE

By Bl

character varying(n), varchar(n) LEREITER
character(n), char(n) ZEHTEHSNEER
text IR ATZR

7 8.4l PostgreSQL T BRI g A X F R ZRLIBHD T,

SQLIF2DDFER N FT—2EHFEEL TWET, character varying(n)&character(n)Td, ZC
TNFEDEMTYT, INSDT—REUI2DEINXFR (INAMITII R EFTOXFIZRETIXT,
EREMX 1eXFF 2 NSDOBDFTNRIFELELIE T REITS—ICRDET, 7L ERZEBX =291
HIXFH TR TEADHZEIFIT—ICIFBR5T . XFHDRARICETYIDESOSNE T, (CO—RAZE
DOTBINMIAZESQLTERINTUVET,) BLEEINL LREDHXFF AV KL character DB
IFZEETEHSN. character varyingDIEIZEICZDRVWXFH THRESNE T,
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BARMICfEZ character varying(n)&F7cidcharacter (n)ICF v RNLIIHE IEERZBR LI —4L
TNXFETYDEDSNET, (CHHF/ABESQLOMRETT )

char(n)& &varchar (n) EWSFREEEIEENE1character(n)Xcharacter varying(n)DR&TY . &
TIEEMN R U\ characteridcharacter (1)L T, character varyingh'RI1EE AL TEHON T,
WHVRBZRIDOXNFI THRITTTE T, BEIEPostgreSQLDILER T,

I5ICPostgreSQLIF. WH\ B ZREDNXFHTHIRM TS BtextE T R—bLET . textBISIZAESQLICIE
BOFEEAD ZLOMDSQLT —FR—IEIEY X T LBRAKKICH R—ILTVET,

characterB @I, IBERNCAZF TYENICER TEOHSN. TOFFEEN. RRINEFT, LH
L. REBOZEAIZ. BEETIFHRVWDOEL TR N, 2DDcharacterBEDEE LERBZERICISERINE

o ZANEBRBEIBEF TlE. COEFIFTHLAVERZ R ATREMEN HDE T HIZ I, SELECT
'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2)IZCO —IL TRR=IABHITLOHAZIVNICHEEDS
TEZRLET, characterfBZ DX FFEUIEIR T BRI XFFIDEHODDZERIFFREINE T,
character varyingBlX textBIDEDHR, NEZ—2 I vFEZ{TR S, TRDOELIKERERKIE T, &
BOTEAIFEKRMNICEBRDBDTTDT. EFRELTIESL,

FHULSCFEF (126N 1R ET) OREFICIE REBOXFINCLNASNZ T A DM ETY, character T
BZEEIEOIAADHINUCEENET T . FORVXFHTIFLN AR TIFRALNA DA —/N—=AYRICH
DFET, RUXFINIS AT LICEDEENICEMREINE T DT, TRV LOYIENHKEREY 1 XEK
DN BDBLNEE A ol IEBICRWMEIZEDREVWIIDEADERT 72 AUZFHLEWVELDIC,
NI SIVRT—=TILUEMENE T, WTNDGBICH - THRE TIDRROXFIEHIIF AN
ThTY, (F—REBESICEODNINFINBIRAEBEIINELINIVDDTY, VILFNASXFERS
EARICEVWTEXFEHRENTMUSESTKER->TVS D COBEOEEIIEFTIEIHOF A FE
DO ERZHFITTICRVWNXFINEREFLIEWVGEIF. BHA ERZRITEEDE. textbLLIIRIDIEED
72U\character varyingZzfERL TEI L)

g

ZZHTEHONZBEZFEALICGEOREFEEOEM. HLU. RSFIRGSDHIIE

M BRICRIZIRE T AHDICVKONRIABCPUT 1 I ILD MO ZRZRNICL T, C
NE3DDEDE THEEICEAT 2ERIEHDFER A ID—EBDT—ER—XZ T LT
I&character (n)ICIXMBERIARBAIMEN BDFE T HY. PostgreSQLTIFZSLI-FI I HOEE
Aoo REUCIZ. BINDIRISBIND IR $HB7=8. character (n)IZ3DDHFTHH EHIERE
TY, ZLDIHFE. fHDICtexth character varyingEESONEEDH T,

XFHI)TZIL DB DOWVNTIF4.1.2.1. FIBAERERE FEEAHBIC DLW TUIEIZZBIRL TSIV,
FT—AR—ZADNFt b, TERADEERINT IRICEAINIAXFEUNERELET, XF vk
DY R—MMIBE T ZEFEMIC DLV TIE23.37 B8 BL TLIEE L,

#18.1 XFT—2BDfER

CREATE TABLE testl (a character(4));

INSERT INTO testl VALUES ('ok');

SELECT a, char_length(a) FROM testl; -- H
a | char_length
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CREATE TABLE test2 (b varchar(5));
INSERT INTO test2 VALUES ('ok');
INSERT INTO test2 VALUES ('good ")
INSERT INTO test2 VALUES ('too long');
ERROR: value too long for type character varying(5)
INSERT INTO test2 VALUES ('too long'::varchar(5)); -- BE/REVZREIDIET
SELECT b, char_length(b) FROM test2;
b | char_length
_______ R

ok | 2
good | 5
too 1 | 5

char_lengthBE#KIZ9.4 TEHEES N TLIE T,

PostgreSQLICIE. & 8.5ICRT LIS COM2DDEERXFENBHOET  nameZIAREDS X T LS

FOTRDHRFOIEADIDICDAFET DT, —RI—FICL>THERATNZEZBERL TUVE

HA. RERTIF6AN A (BINAMOFARBENFLRIEXF) EEESINTVETH. (V—XO—RIZH
ZNAMEDATALENE# Z > TEBRINZBENHDET, CORTIFAVNAIBHIREINE T (2D
FRIBARICEDERABTIEY ). T I4IINDORARIZSEBOVI—IATEESNZAI8MEL HBDET,

"char" (ZE5|BRFICER) IE. char (1) ZIFEARD, INTrOBIELAMERLE R A BEICEMLL 5
FRY L TORTLHEZOJT THERICERINE T,

&K8.5 {HBNXFT—58

L3 Y1 X B

"char” AR B/ T — S

nane 64/51h 479 o2 BOREF — 55

8.4. N1 FVF|F—427

byteaT —RBUI/NA FUIIDEREFZEIBEICLE T o & 8.6 BHRL TFTLY,

®8.6 NTFVFIF—52E

By B rx FHiBA
bytea 1EFANAPERBONAFIFIORE ATERD/N1F1)5F)

INAFVENGF T T v (RS NAH) DEHFET T NAFIFIE2DDR T FINIEKBITNE T, 1=H
& NA TS EODEDT T v EMDTRRTIR VAT T vk (BE3I2H 51260DEEND T T
TYR) ZEREFTIBEVIETY . XFFTIFEOLWSHA IV TYNMIBERTEEE Ao Fle T—HFXR—X
TERLTVWBXF VNI SIE AR TEN RS VT YMEPH I T YMEDIL O HEATEXE AL 2R E
iE NAFVF)Z2EE T BERBEONARHAIETN ZDICHL T XFFOMIBIZOT —ILEREICREDSE
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WSZETY, DL NAFVFIETATIININARFEDHD I E X DHDZENT BDICEL
XFHNFTF R ZRINT DDICEL TVE T,

byteaBUlF A FTBIZ2 DDA E R = R—MLE T, PostgreSQLOEERRI TR —71ER
EThex1 T o ATIECNEDEALDHEICRITANSNE T, HAERXIIbytea_outputiRiE/NT X—
BUHIFEL. T 74 )L TlEhexTY o (hex&EI&PostgreSQL 9.0NSEAINI-HD THAZLITFEL
TLIEE W MEION—2 3> —80 Y —IL TN ZBRLEE A.)

1Z#SQLIE. BLOBE/=IZBINARY LARGE OBJECTZW\S. BAZNAFUFIEIZERLEFT AHER
IZbytear BADFE T H. REINZEHME LCEEFILFFACTT,

8.4.1. byteahexZ1,

Thex ) ERX TRINAFTUT—R2DEN A& LI4E v FAE YR DIET2H D16 ERICRTSILLE T,
(TRT7—=FEREXF T B7oHI0) XFFLEF\EWSTEVDRICHTENE T, —EBDOXARTIE. 5t
BEONYI RSy a2 _BILLTIRT—TETEZHENHZINBLNEEA. CNIFIRT—TEHT
NI 25y 2% ZEICLBITNUIBSBWEEERUT. FlIEATICRLEY . 16EBDHTIF AT
THUNWXFTHBVEE A HTOEAEHOEERDEAEHLEDOEICZEZEAXFEANSILHD TEET,
(LOLHT DA EHEDEPIZED\XDREICIZANBZILIETEEE Ao) hexBRISHEBD T VT —
2arELVTON I OB TECEBR M ZH5. oo TRT—TERCUARTRDERICRBERDN HD
Yo COIDERDFENE T

Bl

SELECT E'\\XDEADBEEF';

8.4.2. bytea TR 7r—7ER

T2 —71ZRI5byteaZ! DGR B PostgreSQLOZE R T, k. /N1 FUFIEASCIE D
DL TRRLASCUXFEL TRIBTEIRUWNAIMIFHRBR IR T ==V RELTERIET 3L\ SH
RNEEDET, 7V 7r—2a>DEMHASNFL TREINNAMDEETHNIL. CORFILBET
o LOLIREICTIIN A FVFEXFH DB DX D HWEWMNIBDET DT, BRISEELE T, £/0ER
INTCDIRT—THEBEDZVIENRMNTY , CORHIDERIEE TEIFLALDFLWLWT T
JT—2a>TIEEHT BRI TLLD,

IR —FEX ThytealBZ AT BHRIC BEDEDH VTV IRT =TI 2REDBDET, BH.
IRTCDATTYNDIEZTRT —TFBIENTEET —RNICHBZF VT Vb2 TRT =TT BT
ENZEDIMOSERUEIL. NV IRV a(TRT—TNFIEX ZFERBL TITIILeL TiEZER
MY BIFEIE2DDNYIRZ YL 2) 2B fHTE T, ICHN\Y I RSy aBK(F 7T VME2) 2 &
DNy I RXZy2 2t LTRRTHIED TIET, R8TIIE TRT—TI2RENHBENFE. TDER
ARBRB IR -T2 —7 > 2R TVWE T,

R8T ATy IR r—TFLIbytealT3IL

10X I 7 vHiE EL IRT=TENIANR f HHERR
b
0 ‘OF o7k E'\\000' SELECT E'\\000'::byt |\000

ea;
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10#A4 77 vME L] IRT—=TEhI=ANEK fl HARR
L)
39 BE—5| AR B LIFE\\04T! SELECT E'\''::bytea;
92 NIRRTy a E'\\\\'BLIKE'\\13 | SELECT E'"\\\\'::byte |\\
4' a;
0MB31ET . HLU127 [ TRRTERWVIATTY [ E'\\xxx' (8HEERK) SELECT E'\\001'::byt |\001
M5255F T ~ ea;

BRI R TEIRVAITYNMIN T ZT R —7ERISOT—ILDREICKEL TERDE T, O —
JILOEBEICE>TUF. TRT—TZ2LBEVWTELUZEEHDET, R BTOFIDZFERIZ. HARIEHLEFL
N FEULETH>TH BETIFEREICIA I TYNTH B EITFEFEL TIETU,

R BITRLIEELSIC BEN VI ZATYY ahREBERIEBHIF. XFFITFIIILe L TERABINIEAITXF
FljiZ. PostgreSQLY —/\ E T2 ODMRITERFEH BB T 2MEN HZ_L TT . FHEAGHEDRID/N\Y
DRy aldXFII)TIZILVAN— TIRT—IXFRR (TR T —TIXFIEXDERZ IR I
NO2BEONY I ATy a%FKL T ECTHEEINE T, (CORBEOITR T —F=EHT27-HICRIL5]
BRICEBIXFINEFERTEIENTEET,) EROD/N I RXF v ald. bytea ATBEEAD MDA U7y
MEDIEEICI<KEES . LS MD/N YIRSy 2% TR —79 3585 TRl 9, AlXIE.
E'\\001'¥ L TH—NISEIN=XFFNITSILE. TRT—FXFH) /N — 2 @Al 7-18\001D &SIk
DEY, \00LILZDEbytea ASIBEEIES N, 10ERBLIDI DDA I T YNMIEBREINEY, B—5 BT
X FiEbyteaTIEFRICIZDON T BEDXFFITZILOMANHRESZCITEEL TSI, (4.1.2.1%
S TLEIL,)

F7c. ByteaAd U7 YMNMIH ARBE A TXT—F3NE T, —MRBICIE. BIRRTIRLVIA T T YN
1DDNY I ATy aDBICEMBRINTSERE WSHEAICEBRINE T, IFEALDIRRTEDIAITY
ME ITAT7 UM FEYMIBITPIZERIATRINE T, 10K T2 2 2F VT YN (INY I RSy
) IFHBATIEZEICAEDE T, 3FMIEFE 8.8ICRLE T,

#8.8bytealb WD IR r—TFEni=#oFvhk

10X 7V ME EHEA IXT—=TShi-Hhx i HPRER
EL]
92 NYIRZYTa \\ SELECT E'\\134'::byt |\\
ea;
OMB31BELUL2TH52 | TRIRTIRLIATTY | \xxx (8HEHR) SELECT E'\\001'::byt |\001
55 ~ ea;
32m5126 TRINTIZIFUVTYS | OFATUNXF YT | SELECT E'\\176'::byt |~
BIFERE ea;

9 BPostgreSQLOTOVM T URICE > T, byteaXFF e TR —F&cld 7V TR —T 9 3%
ICC BB TEEDNBBICBR BN BDFET, BIZIE. ATV FT7— AN BTN FPE R FZ
BEMICEIRRL TLESHZE. INSDOXNFHIRT—TLAITNIERSBRVW D BLNEE Ao

8.5. Hfd/B% T — 2%
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PostgreSQLTI&. & 8.9 "IN TVWBSQLO BFEEZ T —42B DT R THHR—INTVET, Ch
5DOF—ABTRIA TS BRMCOVTEI.ITHELET . JLIUABIEASNBLDEIDETH>T
b (B.4BHR) . BHEILIVABICLID > TRHHRINE T,

8.9 Aft/HR T —2E

By Bt X B REDAE RIEDFRF BE
timestamp [ (p) ] 8/Vk BieRRImA (B 4713 BC 294276 AD 11708
[ without time zo s AL)

ne |

timestamp [ (p) 1 |8/¥-k BfCRZImA K |4713BC 294276 AD 17 oo
with time zone EEENE;

date 4N+ BT (Bzl7%L) 4713 BC 5874897 AD 1H

time [ (p) ] [ wi |8/N-k Bzl (B{37%L) 00:00:00 24:00:00 1R o0

thout time zone ]

time [ (p) 1 with |12 /Xk Bz (Bf97% L) B | 00:00:00+1459 24:00:00-1459 1O
time zone BEENEs;
interval [ fields |16/\-Tk BF I eI B -1780000002 1780000004 1170
10 ()]

Pt 1!

IZAESQL Tl BB timestampE WSk timestamp without time zoneX[d
CTHBEZERLET, PostgreSQLIFCHUZEELF T, timestamp with time
zoneld timestamptz& &L ZEN TIX T A THidPostgreSQLOILER T,

time. timestamp®d KW intervalldM 7+ —ILRICERBEIN TV NI R U T OME ZIEE T 215 E Ep%
F72arTRIFHTET . T 74 ILETIE BEICDWVWTORRMARRRIIHDEE A pOFRERHIF0
M56TT,

timeB T8N ASEBBANERINITIHBEICIE. plE0D 56X TOEHE THEATIRE T £l FENIRD
RTINS EICIZ0N 510X THERBIEET Y,

intervalF—ZREUZIZEMDA S a>hHD. U TD1D0OBBAZFERAL TERNSNZT7r—ILROES
EHIFILE S,

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
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DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

fieldsb LU PHHITIEEIN B BEISHOAIBAINZD T, fieldsiZSECONDZEXRIFTNIEXES
BRVWIEITEEL TLETL,

time with time zoneldfZBEESQLTEZRIN TLETH . TOERKIT. TZOBRAMEREBRTIIHD
MRABVEFEZTRLTOET, IFLALDIHE. date. time. timestamp without time zone. timestamp
with time zoneDEAEHE T IRTOT7 SV r—a3> TERINDB/BFAMEET N TEIRHEL T
WBIET T,

abstimeZreltimelIFEEDEVNT —2E T BB THERAINE T, 75— 3> TINLDROER%
BT TV TNBHERRLI SR D — X THIRIN BRI REMEN HDE T,

8.5.1. Hi¢/BZIDA S

BITEEFZID AT, 1SO 8601, SQLE . {GiftAIZPOSTGRES, £DMtz BTIFL AL DBIEE AT
NBENZZIIMIET . —#OEANTIZANDOAAICE T2 H-A-FOIEFHERTI N ChE5D
T1— LR DEFENBIEFZIEE I 2 ANNHREIN TULE Y, DateStyle/NTX—2ZNDVICERE T N
(& BRFECVWSIETHIRS L. DNVICERE S NULEAFLVLIIET. YMDICRE I NIZER BEWSIRTH
MEINET,

PostgreSQLIZ B S /BRI A DBV B W THZRESQLOER KD HFE T, HIF/BRIDANICH I
DEEBBBNETRAE. BELWB. 2L TREHEZSOFERRTRER TF N7 —LRIZEEL T ER
BB TIETL,

BEREZITZILDANTIE TF AN FHDESIC. BE—5| AR CHECHEN H B2 BVHLT
IETVY, 5¥MIF4.1.2. 728 TZT W, SQLTIE FEEOBX N ERINE T,

type [ (p) ] 'value'

CCTpEB T —ILRDIN R IU T O Z 52 54 723> DFEEDIEE T . t5EITtime.
timestampd K intervalBUCHL TODS6DEF TRE TIF T, BT HIFEUIEHBL TLET,
EHIBEICEVWTHRERREN BWEEIE. UTIILBEORED T 74 )ILheL TEDNE T (1272L. 6/1%
HBRBEIEHOELEA)

8.5.1.1. H{Y

5 8.10lFdateB TASIAIBER BHDD—EZRLE T,

#8.10 HITAH

f &R

1999-01-08 ISO 8601, § RTOE—RTLABHICAZDFET (HEERN),
January 8, 1999 FARTDdatestyle AFE—RICEVWTEBRINBOEE Ao
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1/8/1999 MDYE—RFTIZ1IB8H.DMYE—FTIF8H1H.

1/18/1999 MDYE—RTIZ1B18H. ft1DE—R TIFEMBEINE T,
01/02/03 MDYE—R TI32003F182H. DMYE—R TIZ2003F2H1H.YM

DE—RTIF2001F2H3H,

1999-Jan-08 IARTOE—RTLIABHICHEDET,
Jan-08-1999 IARTOE—RTLIABHICEHDET,
08-Jan-1999 IARTOE—RTLABHIZHRDE T,
99-Jan-08 YMDE—RTLB8H . IDE—RTIFTS—,
08-Jan-99 1H8H.#c/ELYMDE—R TIF 55—
Jan-08-99 1H8H.7=7ZLYMDE—RTIFTZ—
19990108 ISO 8601, § N THE—RTLABHIZARDE T,
990108 ISO 8601, § XN TDE—RTLABHIZKRDE T,
1999.008 FrEEBEH

J2451187 ayozxH

January 8,99 BC PaERCTTAT994F

8.5.1.2. B¥%

HZ—BORBZIERTELtine [(p) ] without time zonertime [ (p) ] with time zoneTY,
timeB IR TIFtime without time zoneXELTY,

NESDBADEHBRANNZ. L TORICA TS 3> TREBNSAEDET, (k:8.11x%k 8.12% B8R
LTLIESEL) time without time zoneANDANICEREENIEESINIIEE.. BEFIFESHUESRIN
9, £fc. BYEIEE T RCHTIEIH. America/New_YorkD &L SHERRMEE %2 S U RB SR EME
BALTWADTRITNIE. TNITERINE T, ENERBOH2REFTRDHZEIE. 2ECEREOLY
55%EAT 2D ERETTELIC. BTDIEENKRETY, BYARB®EA 7z vhdtine with time
zoneBYDBEICEEEHRINTLET,

R8.11EZIA S

i E1L

04:05:06.789 ISO 8601

04:05:06 ISO 8601

04:05 ISO 8601

040506 ISO 8601

04:05 AM 04:052RIL. AMIZBICRE T 5 X 73\,

04:05 PM 16:052EC. FFED A NIF L2 T THRITIUZADEE Ao
04:05:06.789-8 ISO 8601

04:05:06-08:00 ISO 8601
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F8E T —HA
Bl i
04:05-08:00 ISO 8601
040506-08 ISO 8601
04:05:06 PST AL 2R RIS DIETE,
2003-04-12 04:05:06 America/New_York ZEIC KD EFDIEE.
R8.12 FEFAN
il Bl
PST AR CREXR T FRLERR)
America/New_York SELRETE S
PST8PDT POSIXERDEHEHIEE
-8:00 ISO 8601, PSTRHDA 7wk
-800 ISO 8601, PSTRHODA 7t wh
-8 ISO 8601, PSTAHDA 7wk
zulu UTCROEEAE
z zuluDBEEE
FHEH OIEETTAICRI T S5FIE8.5.3% BIL TIZT L,
8.5.1.3. FTLRZVT

BA LRZ Y TRADEN B AN BRI ZERL. SE5ICZDRICH T3> THET. €DRIC
F 723> TADBHLLIFBCASADET . (HICAD/BCEERFBR DRI T35 EDHDETH . ChIFHERS
NB3IBEF TIEHDEL AL) LTcH T,

1999-01-08 04:05:06

Z

1999-01-08 04:05:06 -8:00

IFBERBMET. ISO 860LICZERL TWWE T, o [GEATNTLS

January 8 04:05:06 1999 PST

EVWSER DY R—bEIET,

FZAESQL T, timestamp without time zone®FZ)LE timestamp with time zonedDUFSIL%. K
Z210BDOT+1HLLIF -GBS EREBHEOER|CLDXAILE T, €D, BEICRESL.

TIMESTAMP '2004-10-19 10:23:54'

| timestamp without time zonell.
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TIMESTAMP '2004-10-19 10:23:54+02'

I&timestamp with time zonellZxDFE T, PostgreSQLTId. ZDEZ RO ZFNINFINITZILORNEZ
REELEH Ao TDFH EDFIEVT N B timestamp without time zoneL TI/ZWE T, UTZILHHER
ICtimestamp with time zoneXL Tk 3L3IC9 BITiE. HIXIK.

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02'

DEIITIEL VBRI B ZIEEL TSI, timestamp without time zoneX REFAHDUTZIL Tl
PostgreSQLIFE SR <BRE®IERZ I N TEEALF T, DFED. BROMEIFFATRINICATMED B /8
27— ILRDSIFEAEFNETH . BETORARBIIBINEE Ao

timestamp with time zonelZ DWW THEBICEMIN TV BEIEEICUTCTY (IBEREF. BEERIZS
Do DIZEERGMTEL THIS N TWVWETY) . RREIH A BARBNCISE SN AEIL. ZDRFREHICEL
A7t ybZERL TUTCCE#BRINE T . ANXFIICKBFTENIBESIN TULAWESEIE. Y XT 4
DTimeZone/NFX—ZIIRIN TVWBBEHL BT L ARIN. tinezoneFrEHHEDA 7 vhz AL T
UTCICE#EINE T,

timestamp with time zoneDEN'HAIINBL. COMBIFUTCHSIRITDtimezonelZ BN, ZDEFE
FOO—NILEEEL TRRINEF T MOKEH TORRIZRTRT BICIE. timezoneZZEE T 3N\ HD
UMEAT TIME ZONE#EX (9.9.3 #&88R) #FEHELE T,

timestamp without time zoneXtimestamp with time zone®RIDZEIETIL. EHE timestamp without
time zoneDfElEtimezoneDO—HILEFHEL THRIN B, Fcld FBESNDDDLBEINE T, AT
TIME ZONEZfEFR 9 2R Tld. B 2FEHZIBETIX T,

8.5.1.4. ¥5h % {iE

PostgreSQLTIFFMEMED =8I R 8.13ITRIN TVB LS54 B /FZIANEZ H R—RL TLE
I infinityZ-infinitydfEIE. FRlICS R T LREBBTRIFSN. BESNTICKRTINE T, toHD
1. BICERR{EINIREE T, SiAAEN B SITRE OB /FLMEICEBRINE T, (RFCnowE EDE
EXFINSFRARAENBETICEDRFRDEICERINE T ) CNODEIFT AT, SQLAVVRTEH
ELTESZEIF. B—5| AR TSR NIEEDEE A

*8.13 7% B {3/ BZIE

ANXFS BMeE EL

epoch date, timestamp 1970-01-01 00:00:00+00 (Unix> X 7 LB
BicEirstEn)

infinity date, timestamp HDFTRTDEA LRZTEDRFHR
-infinity date, timestamp DT RTDZEA LARTEDIBE
now date, time, timestamp BrZ oY oS 3> ORREZ

today date, timestamp S BOFHIOR

tomorrow date, timestamp BHH OFRI0BF

yesterday date, timestamp FEH DT RiOBF
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AFEFF Bz FHieA

allballs time 00:00:00.00 UTC

SQLE#:DEA# T# 5. CURRENT_DATE. CURRENT_TIME. CURRENT _TIMESTAMP. LOCALTIME.
LOCALTIMESTAMPH., Mg 27 — 2B DIRED BT X /IR DEZEIS T 27-DICFERTIXT, BD4
DTIF A7 av L THUTORBEIEENTTEETT . (9.9.4 ZBERL TEIV,) CNSIESQLEET
HD. T—RZANINFHEL TEREHINRNZEITFEREL TS,

8.5.2. Hi#/BzlDi 71

B1t/EZIE o E HE R, 1SO 8601, SQL (Ingres) . =i POSTGRES (Unix dateZ1() £7=i&
GermanD42DWFNMNIRE TEE T, T 74 /LNIISOZER TY . (FBHESQLTIZISO 8601EZ R D
BAHREDHSNTVET, ISQLIEWSHAERBIZEEHHREHRTT ) K 8.1UBHAERDAIZRL
£9, datectineDERIL. FliCHZLH0. TN 2N BEMERLDOIBS TILHL. POSTGRESTIISO
EXOEAERDAHEEILET (YMDPMDYDIHEE12-17-1997%3EL . DMYDIZE17-12-1997%IRL £
To)

&8.14 B{d/BZIDHPAIN

HRUERE HEA il

IS0 ISO 8601, Z#SQL 1997-12-17 07:37:16-08

soL LAY s e 12/17/1997 07:37:16.00 PST

Postgres mBEORKRI Wed Dec 17 07:37:16 1997 PST

German HIH PR E AR 17.12.1997 07:37:16.00 PST
pE 303!

ISO 8601 DR TId BT Bl Z X B 7e DI AN FDTZFERALE T, PostgreSQLIFA

NTIICOERZRIFTEITH LEBOIIICHITIEITTIEBRLERZERLE T N
IFFAPTIDIcD. ZLTRFC33ZIPMD T —EIN—XI R T LEDEERZRDIDHT
ER

SQLEPOSTGRESTIE. DMYZ s —JLRIEAMEESNIIZRIFB OFIICHDIRNE T, IEL BT NIEH
DRICADIRNE T, (CORENATMEDEIRICESHEZSZ DM DVTIEL.5.128EICL T
T, R B.ISICAIZERLET,

&8.15 HITDIEFDER

datestyleD:&E ANDIERF Lol

SQL, DMY day (B) /month (B) /year (%) 17/12/1997 15:37:16.00 CET
SQL, MDY month (8) /day (B) /year (£E) 12/17/1997 07:37:16.00 PST
Postgres, DMY day (A) /month (8) /year (££) Wed 17 Dec 07:37:16 1997 PST

J—FIESET DATESTYLEOX >R, postgresql.confi#&m 77 1)L DDateStyle/N\Z X—%, ELTH—/\H
547 VOPGDATESTYLERRIEZ# = FAL T. BY/RZIOKRAZRIRT 2D TIXT,
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Bt /BRI DD TG EXRE S ELL T EXREBE to_char (0.8%288) #FHT A CHTE
x99,

8.5.3. BRI

A & KO REHOEDROISHIKDE A FHNERD A TR BUBHREICHE TN T, HAUTKL
M BEEHIF1900FRIAREN SN I L ST I D FHICERBRAIDOR T, BFRICEE I 2MERHHIL
TWETY, PostgreSQLIFEE MR BT L —ILIC DWW TDIERIC. ILEHDN TULBIANAKRRE®H T —4
N—RZEBLET, HROFHEIF. HB5XONTRETICH T BRIMOEERIDIL—ILH . HERE(IC
BOZDOFFETH BTN BV ST ZRITREL TVET,

PostgreSQLIZHA R EREIC DV TUIIRESQLAD E SIS R ARDE 12 TVWET, LH L.
BRAESQLICIE. BRI T — 2B HEEICR T BREALN RRITONE T 2DDBHESH BREERZUT
ICRLES,

o dateBYCIZENICRIETT BT ZRF CEEA D timeBUlIZHBDFE Y, IREDHRICH VT, KT
DA T YD ERBEADTIDEZICLDEBZBE TR T HILH 5. HRCEKICAMHENICHEY
FISNTOBVEERDBDEE Ao

o TIAIINOEBTIFUTCHSDBEER A 7 b L TIEEIN TULET, LI=A > TDST (BER) A
DYIDEZ #F -\ TH/BLERZT55E. EREEEA T3 EIERARETT,

CD&SBEEFRRT BT-HICIE. BT EER T 3B BRI Om A ZRF TS5 B4/M% 7T —
BB (FR TR EEIDET, time with time zoneBDERIFHENOHLELFA (HoLHPostgreSQLT
& BROT7 TV —oa> %, BZHESQLEDE MDD T=0IC. time with time zoneBDFEE% HAR—kL
TUWETY), PostgreSQLIZ. BT 73R DAZRIFY 2T —FED TN TUSMEARORFRET THBL

gL TW& 7,

TR TORBHHTORMERFZIFUTCTHRENICREINE T, CNSIF 7T T UMIRRINBH]
ICTimeZonefRE /N T A—F THRESNRRFICHIT 20— A)LERBICEBRINE T,

PostgreSQLTId. 30D K TREHZIBET 5eH TEE T,

« America/New_York7sX MFe 27 BT %o som Co SRR MMEpg_timezone_namest 2 —IZ51/Z5
INTVET (51.90%BHRL TEIW),, PostgreSQLIZZ D EBIDT=DIC K FERATN TLVBIANARFRE
w7 —R2EFERALET, LT 2T LMDV I 7 THRILARIDERHINE T,

« PSTRE DT A, COLIIEEIE. BIREDUTCH DA TV e ERLET,
—7h. BELEETAM TIIERNEERRABELEALATINE T, BT HIEH
IEpg_timezone_abbrevsE a—IZFHEINTULET (51.89FFBHL T/ZT W), TimeZoned&E /N T X—
FELVlog_timezonefE /N T A — Xz KB HERTICKE T 2LIETEEFEAD . BHAFREDA
FHEPAT TIME ZONEBER FICERZERT2EH TEXT,

. FEHRPEOEBFICIMZ . PostgreSQLIE. STDoffsetXSTDof fsetDSTELVSHZH DPOSIXERT D
R ZZMITE T CCT. STDIFR T EBEAZ. of fsetiQUTCH SEBICHR R TR B DA 7
TYRTY, Ffoo 7723 TERERRBT ORI DODISTZIEE T 5L I8ES 72 vhbh 5 1EFEE
THDEABRINET, FIRIF. ESTSEDTHRR#EME A DREH R THRVEL TH. 2HIF5Nn. GRE
RBFRECECHOELTEELE Y., COBX TIE. RETOEMIIXFH. HIVIIERDOXF
H7z LFEI (<) THLTCDD TIRE TIE Y. ERETHOEREH HBL. IANAKBFHT —FX—X
Dposixrulesl B TEAIN 2EREZEHERAICFECRAICES> TERINDZHDEABINET, 12
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R PostgreSQL-T > AL —> 3> Tl posixrulesidUS/EasternZBL TY . CD7=HPOSIXER D
B RS e EIKE OB RRRANCREVE T MBI Tposixrules 771 ILEBI I ZET. D
EBEZAETI N TEET,

—E TEDU. CNIFEBBFCERBIEDERTY, BRFEIFUTCHSEIELTcAT7ybERHT DIC
LT ZLOEXLINIO—DILOERBREZE TR T DD T, 22OUTCAT7vb A H 23 bLnE
Ao BllZ1£2014-06-04 12:00 America/New_Yorkid—a—3—JDEF%=RLETH. CHIFTDHIC
DWTEXIFHEPERM(UTC-4) T, DFN2014-06-04 12:00 EDTIFC N EEBEZIZRLET, LH L.
2014-06-04 12:00 ESTIZ. ZDHICERBAERAIN TOIAESMIBEHLS T REBIZZERB(UTC-5)
TOEFZRLET,

BIREZBICEMICL TV B0, —EOEBIIRALESZE>T. FICL>TERBUTCAH 7 vbERL T
WBZETY, FIRIEERITTIINSKIEHBETIFUTCH3ZERL E A BIDETIFUTCHZEBRL F
T, PostgreSQLTIFEDLSHRIEFIC DOV T, FBED BICAZEBRL TWWeh (HDWIFRDRITICESL
SERIESTeMITRE>THIRLE T, LD L ESTORICH B LS. T LDHEDRMICHIT 75 ERE
ZRL TWBLIERDEE Ao

B EARFEOES M ZIREL BV D, POSIXER BT TIEE DN LARANZESHLRITMITT
LESTREMN HBEITTETANETY, HIZIE. SET TIMEZONE TO FOOBAROTHENMELF T o CHEE.
SRTLIFEE L UTCUIDVWTOFW R EEH 2 EH T 2REBICADET, thicH. POSIXEEFRIT
FEDA 7Y )y S ORAI THERINZEVWSEEICITEEL BT IERDE R Ao PostgreSQL
IE. HTIZ T R TISO-8601RMNICLT=h’\ [EDBERISE A T vbMI I Zw S OHREL TUVET,

TARTDBHEICEWVWT, BEFERCESIIAXF N FOXABERHINE T, (ChidPostgreSQLD
82LDFIDN—3HEDEETY , UANE. XARICE > TANXF N FLNKFIEINBHEL. T
HBahHOELT.)

BrEH%. BREOCE5H T —/\RICHAAENZDITTIEHBDEEF A TV AN=ILT L IRID. ../
share/timezone/& KTF. .. /share/timezonesets/ D FICIRIFINDER 771 ILHSEIEINET
(B.3ZBERIZEIW),

TimeZoneldpostgresql.conf 771 JL X E 19 TR T MDIFER LR G A THRE T LN TETEFT,
BUFIZC WSODRRI B E R EZ2RLE T,

o SQLOVRSET TIME ZONEIE v a> DREHEZRELE T CALKSET TIMEZONE TODRFIZ TY HY.
SQLARRDEXADIODEVWEBREN HDET,

o« PCTZIRIZZEHUZ. libpqo T+ 7 VD EEGEHC Y —/NICSET TIME ZONEONX VR ZIX(E T B7cHICALS
nEy,

8.5.4. FEERD AN

intervalfBISL FORRABX ZF>TEEhINET,

[@] quantity unit [quantity unit...] [direction]

CC T quantityld (RFS4E) BFREIE. unit (B47) idmicrosecond. millisecond. second ().
minute (43) . hour (B¥) . day (B). week G&) . month(8). year (). decade (10ZEE1NI) . century (100
FHAI) . millennium (L000FEBAT) 5 BLMEZNSD BRI DB E IS EEH T, direction (M)
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IFagobLLIFZETT, 7YY —27 (@) IEA 723> T [T THMITHECTHBVEE A, BERZEAICH
V3R EEITEYICRT S ZEEBL TERNICESNE T, agold TR TOTr—ILROEEZHICLET, C
DIEXIFET-. IntervalStylehHpostgres_verbosellFREIN TV BIGEICKRERRBOE N THERINE
ER

B. B 9. $JUOPORE2ISBETRIICEMEIEELR<THBVEL A, AIXIF. '1 12:59:10"1&'1
day 12 hours 59 min 10 sec' (1HE 1285593 10%) LIRS NE T, FI-FELBOEAEDE
EA Y 2% F>TIBET DN TIET, FIZIL. '200-10'1%'200 years 10 months' (2004
C10HB) LRI NE T, (REBEDE A, 1ZESQLTHIN TV ABEBRIILINSTIEIT T, ZL
TlntervalStyleh'sql_standardiZEREINTLWBRIBEICIE. TSRO TERINET,)

IREDA.A328DMHEEX FNER1F 3443 3D B EX 1D E5HD 2 EAL T BEEREE
ISO 86018FAEEMREL TEKCELHTIET HEXFHDOERIIUTDOLSIBHDTTY,

P quantity unit [ quantity unit ...] [ T [ quantity unit ...]]

NEFEPTESHRITNIZARST £ HEFEEXY3T2 20N TIET, FARIEEREAID
B ER 8.161CRLET, BALIIZERL THEBULEEAL. EEDIEETIEETIEITH . IBED/NTA
BALITOBICEHI RITNIEEDEE A FHINOEIKIZTORIICH ZIHRICHEIMKFLET .

$%8.16 1SO 8601i-F |7 S HFRI M FR HE i D & BEHZ

HERS =1

Y F

M A (BEDICHIT3)
W B

D H

H B

M 7 (BRI DICHITB)
S #
AMOERERLET,

P [ years-months-days ] [ T hours:minutes:seconds ]

FoRBEK TlE. XFEFIPHSHBESEITNIEEDFEE A ZL T, TIXERIREFRD B E80 L BZIERD
CEDEILET, IS0 8601 BT KO FE TIEEINE T,

fieldsiEEZE> CHRREERERZ IR T 2555, Fold. fieldsEk TERIN-RREIBRSIC
FHHEZDHTRHE. IT—IINTOVWAVERBIEDRRILfieldsICKELE S, HIZIZINTERVAL '1'
YEARIF1IEECFETRE . — A TINTERVAL '1'1F1IMCEIRINE T, BRHC. fieldstARICKk>TEFAI
INBRTUT—ILRDTERIDI 74— ILRBEIFESHBUICIZESNE T, B ZIL. INTERVAL '1 day
2:03:04' HOUR TO MINUTEXZELZE T, ZHEBD7r—ILRIFHIBRINETH . BET7r—ILRIZHIBRS N
Ft Ao

REESQLICES Y. BFREIRMRMED 7+ —ILRIE I R TR S 2RI NEBEDEE A SO, FTED
BORSIETANTDOTr—ILRISERINE Y, FIXIERER[RFRE)TZIL -1 2:03:04' DEDOFRFSIE. B
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FERDICHEE. 2. BT BLBERINE T, PostgreSQLTIE 71— ILRICEARZRFEEFLEZLH T
TXT, FERBPICTFRAMERRRICE T EEZ 70— ILRIFHIZL RS ZHO>BDOEL TN,
D CORFITIER, 9 WEDIFETHIEAHARINET, IntervalStyleh'sql_standardiZFRES
NTVBHEE. LBEOFSIETARTOT—ILRISERAIN2HDEABRINET (LIRS H R0
BEDHTY ). SHALIE., TR PostgreSQLOBIRMERINE T HUELIZHSTHIC. BD
T1— LR BB EICIFERICIATRN AT S Z T 28 Zz8HFE T,

TEBANER. LV OBRBERD—ZD T —ILRTIE. 70— ILREIZNEESB R ZF O
TEIEY, FIZIE'1.5 week'%'01:02:03.45' TY o TOL I ANISRIMNOBSEY A B, B BHEICE
BEINET, CNHDBFRLEISBEDNKICRZERERZ5E . NEE2IF1BIF308. 18IF 24K e W
ST ZFERL T KDEVED 7 —ILRICIMZASNE T HIZIL'1.5 month'IF1B 158 ADE
o BWEITFHHACEVWTNEE RS EICRDET,

x 8.17IFAEM AR interval ATDWLWDOh DfIERL TWET,

R8.17 BHEMEBA N

fl Bl

1-2 RESQLEN 1527 8

34:05:06 IEAESQLET . 3HARF IS5 767

1year 2 months 3 days 4 hours 5 minutes 6 seconds =ifRIPostgresE =, 19£2 A 3 B 4KE 593 650
P1Y2M3DT4H5M6S ISO 8601 MEENXFMIEFR 1. BKIF LLFEIL
P0001-02-03T04:05:06 ISO 8601 MYEE 1. BIkIZ LEFIL

AERRYICintervalDfEIF B H. L TRINSNE T, CNIFVOCBORKIIZE(LL. —HBEERETIE
23R B L IF25BFFEICAD D25 TY . HOHTII NI TN TIETH. B. BOMIIIEBE T, K
ORERILEE. XFIEHBLIItinestampDF |TBE TERIN BT COMARUISIFEAL DT —
ATIESFECWEXTH ., FHLBWERZR I ZEBHDET, fi:

SELECT EXTRACT(hours from '80 minutes'::interval);
date_part

SELECT EXTRACT(days from '80 hours'::interval);
date_part

justify_daysEB#E justify_hoursBBEUIEEFE A SBN - BEEFEDMIEICRIIBE T,

8.5.5. FfEEFRD L7

BFRIREFR AL D H 7 &L SET dintervalstyled< > REMEAL T, sql_standard. postgres.
postgres_verboseE7zldiso_8601M4DDSEN1DERETIEY, T 74 /LMIpostgresEX T,
F8.18lFFNENDOHAF X ZRLIHITY,
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sql_standardfzztid. BREEIRIRRMEAIZZESIHK (B ERICEENETEL TOWARVWEREB RO A, £old
B#CEEOA) ZimE T 356, BEEE)T I L XEFICHUABESQLICEN T 3 HEERLE T,
ZFNUANDHZE. B BENBER-BROUTZILXFHOERICBH-FE DT ZIILXFEF)Hi L
T=HDICED, IEEBELREBRBOHVEVNT T BT IOICRARNAR SIS NET,

postgresEXNDH FI1F. DateStyle/NZ X—EH ISOICREINIE S 8.4KDFIOU—RE—HLEF T,

postgres_verboseEIXLDH /71F. DateStyle/N5 X—Z M ISOUMIFREINIEE. 8.4KDFIDII—RL
—HLFT,

is0_8601E XD H /1KISO 8601 122 D4.4.3.28IC 52D Mformat with designators GE&FZFE ) JIC
—H®LE7,

2%8.18 FifE R H AR DF

ReIERE F-AEFRRRE B-B¥ZI B R PR RIEL T=RF R R
sql_standard 1-2 34:05:06 -1-2 +3-4:05:06
postgres 1year2 mons 3 days 04:05:06 -1year-2 mons +3 days -04:0
5:06
postgres_verbose @ lyear2mons @ 3days4hours5mins6se |@ 1year2 mons-3days4ho
cs urs 5 mins 6 secs ago
is0_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. imiEfET —~ 3

PostgreSQL Tl 1Z2ESQLMDbooleanB ARSI N TVE T, &K 8.19%BHL TKFEE L\, booleanBid
WKODDIREZEBDED TEXT, B jBLUITAL. L TEIDKREIFSQLTIEINULLE TRIFIN
BIARBEIDRETY,

£<8.19 FRiE(ET—H B
ET) Bmrr X B
boolean IVAS I BFoEBDRE

ME REBISH T 2B BIT ZIVEICIZRDBDH BOEY .
TRUE
Itl

"true’

Ill
HMa KBS T 28T IILEICITRDEDH BDET .

FALSE
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Ifl
"false'

n

no
‘off’
IOI

FBFTIIREBDZEANFIIERIN. ANFNXFOXFNIBEHRHOEE Ao TRIEF—T—F
EFALSEF—T—RI3 (SQLEH#:D) #HRDERHETY .

5] 8.2l booleanfBDHANCtHE LV FELWSXENFEAINZEZRLTVET,

£518.2 booleanE! D fEF

CREATE TABLE testl (a boolean, b text);
INSERT INTO testl VALUES (TRUE, 'sic est');
INSERT INTO testl VALUES (FALSE, 'non est');
SELECT * FROM testl;

a | b
R,
t | sic est
f | non est

SELECT * FROM testl WHERE a;
a | b
comdbeccmocomoo

t | sic est

8.7. 5&=5!

FZE (enum) BLUIERM. IEF I SEEH OEEINZT —2ETY, Chid. ZLOTOJSIVJEHET
HR—INTVZenunBEFEIC T, FIEEOAIEL T BAPEL DT —RZ DLW TOREEDEEH
BiFonxd,

8.7.1. 3IERDEE

HIZEAYSCREATE TYPEOY VR ZERL TIEREINE T UTICHZRLET,

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');

ER#E. DT —2BLFEALFRICEIIC, FNERET—TILPREBER CTHEA T BN TEET,

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
CREATE TABLE person (
name text,
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current_mood mood
i
INSERT INTO person VALUES ('Moe', 'happy');
SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

8.7.2. l8F

SEBRDEDIERFIFEDR DR SN IR EZ T ZFELIBEFICRDE T FIFERICHL T §RTD
RS FEEEY 2R NBEHBO Y R—bIhE g, UFICHZRLET,

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

_______ o

Moe | happy

Curly | ok

(2 rows)

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;
name | current_mood

_______ e

Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN(current_mood) FROM person);
name

8.7.3. R et¥

ENTNOFNERT—ZRIFHEDDHD T, HOFNFERELLE T 5 LId TIEE A U TOAIZESELT
<IETLY,

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (
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num_weeks integer,

happiness happiness
jE
INSERT INTO holidays(num_weeks,happiness) VALUES (4, 'happy');
INSERT INTO holidays(num_weeks,happiness) VALUES (6, 'very happy');
INSERT INTO holidays(num_weeks,happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays(num_weeks,happiness) VALUES (2, 'sad');
ERROR: invalid input value for enum happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

ERROR: operator does not exist: mood = happiness

BLAYIC EDESBRIEABERSIE. MEDEBTEERT 2D HLADEICARN AT v R
P BTLTITSTE TEET

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood: :text = holidays.happiness::text;
name | num_weeks

e | s
(1 row)
8.7.4. RIEDEFH

FNZERDINIUIANF/ N FDEVWZEHLE T o CD7eH. "happy' & 'HAPPY'IZEIL TIFHDFEE Ao
BERICSNILOFDERDBEETY,

PRI FICHNBEDO YRR RELTUVET D BIFOFIERIHLMEZ MR 3 PRATZEE
B Y R—bLTULWET (ALTER TYPEZER), 7c72L. TR ZHIFRL THERE TS, BIfF05%
BNSINILZHIRT PV —MNENEDBEICEE T2 LIFTIEE A

FBEBDEIET ARV LTIFANA e 5HFT, FIFRDEDTF IS NILORTIE. PostgreSQLICHE
FHIAENTNAMEDATALENER EICELDFIRINE T ZEDE LR TIE. CHIFTRABINIFZERLE T,

HIZBIDAIED 5T F AMERD T RILADERRIE. pg_enun X7 LAZOTRICFRIFINE T D
HE2OJ % BFEBWEHEZEHRISIIDBEDHDET,

8.8. &far—53

BT —HBUIDRTZEMA T O ERFLE T, X 8.201F. PostgreSQLTEAAIBEG A& {A 7 — 2B
ZHELIEHDTY,

2%8.20 & r—4E
By By X EEA xR
point 16Nk FEICEHTDEZESR (x,y)
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By B i =R

line 321N Ak EIRDERR {A,B,C}

lseg 32Nk BRORS ((xLy1),(x2,y2))

box 328k 5B ((xLy1),(x2,y2))

path 16+16n/\-k FRRER (Z AR ((x1,y1),...)

path 16+16n/\k FAFRES [(x1,y1),...]

polygon 40+16n/3 A~ LA (BRRRICELD ((x1,y1),...)

circle 24N~ M <(xy),r> (FRIDE H4E)

HEARHE N . BlER. RROBHEVWSTRA B EAFIIRF T OBRCRREFOEEH 2 EICHI-
TWET, COTEITDWVWTUFI.ILIERADL BDE T,

808.1. @*gﬂa\\
FEAZ R 3 M T — 2B DEBE R D2R TR ER T, pointEDEIZRDBEXDWVT A TIRESN
£95,
(x,vy)
X,y

CTTXEYIE . BN ENOEEEEEE IS MEETEL 50T,

EERRERIFIEE OB THATNE Y,

8.8.2. Hig

EfRIFIRAZATEAX + By + (= 0TRILENE I . CCTALBIZFERHCOICR B EIFBDEFEE Ao LineBi DB
FUATOEXTABAITIET,

{A B, C}

ANDI=DITNSIUA T OEN 2B LL TREATHCHTIET,

[ (xI,yl), (x2,y2)]

((xt,yl), (x2,y2))
(x1,yl), (x2,y2)
x1,yl , x2,vy2

CCT(x1,y)&(x2,y2)IEZFDERRE LED2DODELZZRTY,

8.8.3. #&%

RDNIERREZRIT2DODRDEAELE TRFINE T, WAIUTORTRI LD TEET,
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[ (x1,y1), (x2,y2)]

((x1,yl), (x2,¥y2))
(x1,yl), (x2,y2)
x1,yl , x2,y2

STT (X1, yL)E(x2,2) I3RS DICEH SR TT

MOIZIBEE OB THAITNET,

8.8.4. ¥EH

T RO AROMHDEZRELRDEAEHETRINE T, boxBEDEIFUTOEXDOVWITIHNT
EESNEI,

((x1,yl), (x2,y2))
(x1,y1l), (x2,y2)
x1,yl , x2,Vy2

CZT(x1,yl)&(x2,y2) IS OX BEDOMmIHETY,
MBHRIIEIICRLIEBXY THAINE T,

EEDONAERZANLL THEETEIENTEE T, LHILIERRBELDERZRIC. ETOERZE
DRICAEINT DL OBEICIDC TENEZSNE T,

8.8.5. {ZER

RIS IL TV BERRDURNTREFEINE T , BRERIRTIDOERRERRDOERR DI TL
BVWEHBRTINBHNTODRED . RIIDEZERERRDOEZERDEHRIN TVBIEARTINBHACIK
EHOVITNH T,

pathBDEIFRDIBXDVI N TIHRESNE T,

[(x2,yl), ..., (xn,yn) ]
((x1,y1), ..., (xn,yn))
(x1,yl), ..., (xn,yn)
(x1,yl , ..., xn,yn)
x1,yl , ..., Xn,yn

CCT\ BEERIE BREEBN Y 50 ORIHR T AFEM([]) I3RERZ. FI0(() I3FRRZR
LET, 3IBENSABEDEX DI SICH oL HNMADIEMHA BRI NIIZE . BIRBURESNE T,

BERIFEAIEIF2EB DBV BREX THAIINE T,

8.8.6. ZAA(RVIYV)
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SATISERR (ZATOER) DUANTREINE T, ZATISHARRBEC THORUTVLETH &
BOICARNTRINENBEERICENZNIRB O RS E 2> TLE T,

polygonZ DEIFRDEXDVWT NHOTIEEINE T,

((x1,y1), ..., (xn,yn))

(x1,yl), ..., (xn,yn)

(x1,yl , ..., Xn,yn)

x1,yl , ..., XxXn,yn
EZEERIIZAHATDER BN T RN DRIHRTY,

ZAMISRIDEX THAINET,

AR OEBIREREFFETRRINE T, circleZDEIFRDEXDOWVINH THEEINE T,

8-8.7.H
<(x,y)
(Cx,y)
(x,vy)
X,y

>

3

>

T, MIFADOAFGSE. ridFADHFEETY,

FRIERADEX THATNET,

8.9. 2y, —U 7KL RE

PostgreSQLIE. 5k 8.21IC7R T &DIC. IPVATRL R, IPV67RL X MACTRL RZ &N T 57 — 2B % 1R
HLET, RYNT—OTRL ZZEINT BT EBEDTF RN T—2BE DR ODICCNESDREFESZE DA
MENTVET, BERE. TIN50 T —2BEANEO I —REBELERADOEE FEEMTIRMEL TS
METY (9.12F2BHL TIESIWL),

®8.21 2YyFI—UTFRLRAT—45E

&l
cidr
inet

macaddr

macaddr8

‘w1 x Bz
7HLLIF19N A IPv4. B LUIPV6R YT —2
THLLIF19N A IPV4BLIEIPVER AN S LU R YbT—2
6/\Th MACTRL X

8 Nk MAC 7RL Z (EUI-64 Fi5=)

inetblLEcidrzy—h9 BB IPvAT7RL IEBICIPV6LDBFICY —FEINET, 1:10.2.3.4
»uffff:10.4.3.22 L IPv6 7 FL RRITIEDAFE N Tz, BLLIFEEMIFINIIPVATRL X BEHFRT Y,
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8.9.1. inet

inetBUEIPVABLLIKIPVE R AN TRL REA T3y TEDH TR YN E1 DD T4 —ILRICRIFLE T, T
T2YNMIRANTRL ZRD R YN T—ITRL ZOE YN (TRys Y R NICEDRIBINE T, vk~
ZUOM2TTRL ZDNIPVADIZE . TDEIFH TR yhZRI Y B—RXNERLET, IPV6TIET7RL X
EIZ128E YR TI DT, 128E U —BHRIRRNZRL XEIELE T, RYrT—I DA ZFERLIEVEE
[Einet TldA<cidrRZ=F AL TESL,

COT—HBIINF B AIERIFaddress/y T, CC Ty addressi&IPvARTIZIPVED T RL X\ ylE vk
IRIDEYNITY, [yEBDDRVEE . Rvh< X TIEIPVATIE32, IPVv6TIZ128- %D, DD, ZD1I&E
IFE—RAZRFALE T, RV RIDBE—RIANERTIZE. CORTE. /YOOI NET,

8.9.2. cidr

cidrr—4BUZIPvA, IPV6RwhD— Iz RmIFLE T AHAERIECIDREREE (VF AL ATRLY S >
INRWVWET , R2vhT—0%i8E T 2R DERIFaddress/yT. addressh'IPvABLLIKIPV67RL X TFR
LIcRwbT =0 yIFR YR RTDEVRETY , yBERRINIHZEICIE ROV ANMETRL RESF
BESRT AR THEINE T ANRHIETAFTENA VT YR IRTHAFTENDLIICKEISIE

BRINE T, BELLRVNIRVDGRAICE YN YL Ic Ry T—OFPRL RZIBE T LTI —ICH

DEY.

= 8.22ICHIE W OHRLET,

#&8.22 cidr7—2E A5

cidrAZ
192.168.100.128/25
192.168/24
192.168/25
192.168.1

192.168

128.1

128

128.1.2

10.1.2

10.1

10

10.1.2.3/32
2001:4f8:3:ba::/64
2001:4{8:3:ba:2e0:81ff:fe22:d1f1/128

=:ffff:1.2.3.0/120

::ffff:1.2.3.0/128

cidriif
192.168.100.128/25
192.168.0.0/24
192.168.0.0/25
192.168.1.0/24
192.168.0.0/24
128.1.0.0/16
128.0.0.0/16
128.1.2.0/24
10.1.2.0/24
10.1.0.0/16
10.0.0.0/8
10.1.2.3/32
2001:4f8:3:ba::/64
2001:48:3:ba:2e0:81ff:fe22:d1f1/128
::ffff:1.2.3.0/120

.:ffff:1.2.3.0/128

abbrev(cidr)
192.168.100.128/25
192.168.0/24
192.168.0.0/25
192.168.1/24
192.168.0/24
128.1/16

128.0/16
128.1.2/24
10.1.2/24

10.1/16

10/8

10.1.2.3/32
2001:48:3:ba::/64
2001:4f8:3:ba:2e0:81ff:fe22:d1f1
=ffff:1.2.3/120

::ffff:1.2.3.0/128
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8.9.3. inet&cidrr—2EMEL

inet7 —42E X cidr7 —2BEOERNLAEEIL. inetTIERYER T DOEMICOTHRVEYMEZ RS
HFEIHN cidr TIFRIFAIFBVIE T, AIRIE. 192.168.0.1/24 (Finet TIFBZNTI A cidrTi
BATIEHOEEA

ek
BHLinetbLLIZcidroBOEHERITUCASEHEVD THIUL. BEhost. textB £
UabbrevE sl TS,

8.9.4. macaddr

macaddr 7 —2EIFIZIE1 —H RV A—RDN—RTTT7T7RL REL THISNBMACTRL A= R FLE
T (MACTRL RO BB THEHLNETH) o ASNIUTOEREZIFTANE T,

'08:00:2b:01:02:03"
'08-00-2b-01-02-03"
'08002b:010203"
'08002b-010203"
'0800.2b01.0203"
'0800-2b01-0203"
'08002b010203"

NSDBIFITRTRA—DTRL RZIBELE T, ab' S fETOMIFIANFINIXFELSTHBLEE Ao
HAFBICRANSRIN A GDET

|IEEEAZ#802-2001 Tl 2BBDER (/\ 17> %ZFEH) ZMACTRL ADIERDORI[EAEL TVET, F
fo. BAIDOER (A0 %EA) 2 vk REREEE. 2FD08-00-2b-01-02-031£01:00:4D:08:04:0C TdH B L
HELTLET, CORMIFIMETIXZFERAIN, FOTcRINT—0 (b= 5708) DAHEES
2HD T, PostgreSQLTIFE VN RERICBE T 2%E[HZL TLWEH A £fel TR TOZMTAGBERERT
IXIEFRDLSBIEZERALET,

%35 DDANERIIEDIREICHELEE Ao

8.9.5. macaddr8

macaddr87 —A2 B 1 —H =Y H—RD/N—RI 7 7RL ARETHSNBEUI-64E R TTF —42 %18
MLET (MACTRL RO BBICHILERAINE T ) o COT—2BUIENAMRESNAINRDOAHD
RIODMACTRL ZZRIFANDENDE SNTMROFEATHEMLET, 6 N IMERXTER S5 T=MAC
TRLRIISNAFEDOER TIE. FNEN. 4ABBESEBD/N TR EFFEFECL THEIISNE T, IPvelE
EUI-48D S RICTEB DE YNMIIE R ANRIHREN B INTAEIEEUI-6AFER ZER 2RI FRL T
<7230\, macaddr8_set7hitFAMMN COEMEM ZIRELE T, —ARBNCIF(NTMER ETO)16:EK DX
TSN EEIC ' - BT T OVWT A D—EBLIER S TREISNTEANTERIHHITET, 16
EBOHTEULL6HT(8 INTR)D12MT(6/NTR) DWT N THBIHREHHDE T, RIEROERIFEHFEINE
To UTFDAAFEKXDOBIZIHFFONET,
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'08:00:2b:01:02:03:04:05'
'08-00-2b-01-02-03-04-05"
'08002b:0102030405'
'08002b-0102030405"
'0800.2b01.0203.0405'
'0800-2b01-0203-0405"
'08002b01:02030405'
'08002b0102030405"

NSDRFIEETREILTRL REBLE T, MIICIFAXFDA HSF. /WX FDa hSfHZ[MITENET,
HAEEICIFB O TY, THE6DDFRIIIZETIEHDEE Ao RERDEUI-48HEKDA8E VED
MACTRL 2D 5IPV6D R AR E SUIEENARINTIEUI-6AFEHAZE T 370ICIE. LLTFICRT &S
ICmacaddr8_set7bitZEALE T,

SELECT macaddr8_set7bit('08:00:2b:01:02:03"');
macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. Evh3IF—52E

EwkBEIZ1E0DE VR EBFEL DD TY . EVhY R I Z AL =D a[$R1b § B7=DIFERINE T,
SQLOEWRENZIF2DHDE T, bit(n)bit varying(n) TYo CCTFIEDEHKTT,

bitB DT —RINTRINZRIICIERIC—BLRITNIEEROEE A CORIIDRVLNEVE YN %Z
BIIL &S T BT T—ITDE T, bit varyingB DT —RIIRANFEFTOAIRRTY, RAREZHBZ S
EVRIIEZRIFHITE R Ao RIIBEDRVDItT—2EILbit(1) T —FBL[E—T. RIIEEDHL bt
varyingT —2BIIHEBERZEHKLE T,

x50
EwhFDEZEBRRANChIt(n)ICF v AT BE BEBICnE wMMIR 3 L5IC. TIhis TS

nNa3hrAflzEOZHIN. TT—ICIFRDER A BAFKIC. BV OEEBRRNIChIt
varying(miZF v XT38, EvMID nZ B 215 S AR TIDIETENE T,

EvhIIERICE T 3B DOV TORBRRIZA.1.2.5Z 2R TSIV, EVhRIEERBE FE YR 1EE
HHOFARIEETI AN 9.6 FHL TS,

f18.3 EvhFIT—2E DER

CREATE TABLE test (a BIT(3), b BIT VARYING(5));

INSERT INTO test VALUES (B'101', B'00');

INSERT INTO test VALUES (B'10', B'101');

ERROR: bit string length 2 does not match type bit(3)
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INSERT INTO test VALUES (B'10'::bit(3), B'101');
SELECT * FROM test;

a | b
_____ PO
101 | 00
100 | 101

EvhFDEIFSE YNMBIZL/N A TSICEVRIRICISC ST I8N A DA —/N—ANYRHHBETT,
(LD XFFNCRET 583 TEHPAL fek SIC. RUMEIFEMER/I3ITIMNC R EN I BRI REME D HDE T )

8.11. F*¥ AMERICEH T 52

PostgreSQLIZ. BAEED X HEDEEZBL (TRRZITLVHWADLRICRLER T IXEZRDIT 21
HETHIEXRRE T R—NT BTODICKEITNI2 0D T — 2B % RMLE T, tsvectorBUE T+ A&
RICRELINTERATYEZRIBLET, tsqueryBIIEMRICEAVWEHDEEZRIBLET, F12ETIEIZD
HeeZ 5L <ERABLEJ, £7o. 9.13Tld. BEY 2B EEFZENLE T,

8.11.1. tsvector

tsvectorDEIFEEN BWVGERZDY —NEAIANTY, BERCIIFICEEBOZEEZFLHBT-HDICIE
BULSNI-HEETY GEIEE12EZ%28R) , UTORICR YT LSICYV - EEREIZATOBRICBER
ICBENEd,

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector

EAXFEIIUFRAZSCERRERT I I3, 51 AR TL TS,

SELECT $Sthe lexeme ' ' contains spaces$S::tsvector;
tsvector

" 'contains' 'lexeme' 'spaces' 'the'

(COBEXRDEITIE VTFZIILATE AR ESZ ZEICLARITNIEESHRVWEICKZREELZHSCT=OICR
L BRI XFEHEFERALET,) 5| ARSI /N YIRSy antBHIAFN TOBIESIE. ULTDL
SICZEICLAITNUIEARDEE Ao

SELECT $Sthe lexeme 'Joe''s' contains a quote$S::tsvector;
tsvector

'Joe''s" 'a' 'contains' 'lexeme' 'quote' 'the'
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F72arel T BRRICBBOMEZTITEIEHTEXRT,

SELECT 'a:1 fat:2 cat:3 sat:4 on:5 a:6 mat:7 and:8 ate:9 a:10 fat:11 rat:12'::tsvector;
tsvector

'a':1,6,10 'and':8 'ate':9 'cat':3 'fat':2,11 'mat':7 'on':5 'rat':12 'sat':4

IBI3EBE. TOBEFEONEFOMUEZRLET MNEFERZEEIHFICER TSN TERT, (IED
fBIZ1H'516383F T Ty CNEDASTHREIIFEEH<I638ICKRESNET T, A—dERERICNTIEERT S
IBIEBISKEINET,

B OEERIITSICEANIOINILEMETZIENTEET, TNJLIFA. B (. DEERBZEN T
EFTLDIETIAHILTIDOT. UTOLSICHAICIFERNEE Ao

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 'fat':2B,4C

HAFYICEHIE FIZIE REDHEFBICIIANDEFLERBHZ DT B\ ofc. XEBEZRMIES
TeOICEREINE T, TFAMERDIEF I ERIIR B 2EANCRBZBREZEIDETHIENTE
9,

tsvector 2 BIRISEHEBOERLZITOHRVWEZIBRT A CITEETY, EXONBEEIET NI —
2a>O=SHICEYNCIERILIN TUVBEIREL TWET, UTCHlIERLET,

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

IFEAEDEXNTFIAMERET TVr—3> Tld. EOBEIFERIEIh TUOARVWEAHBRINE
IHN tsvectoriFTICLEH Ao IRERICEFEBEEYNICIERL T B7DIC. EOXETFIANIB
Hto_tsvectorfBHATEINE T,

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

'fat':2 'rat':3

CHUCDOVWTH, FFIXE 128 2B TRTV

8.11.2. tsquery

tsqueryDMBICIFRIRINDEBERDNBNSINE T, 2 OIEHIBER T GRIER). | RIEMN). [(BE)
B LV BAREER F<->(FOLLWED BY) 2 A EHE B D TEEX Y, FOLLOWED BY;EE FICIZ<N>&
WS BHD. NIF2 DDIRERINZBERDEMAIEE I 2HMEEDEHTY,, <-><1>FRL T,
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EilzEAL CEEFZREINICTIL—FLT BIEH TEE T, FMHEVISE. | (NOT)H RDIEKE
&L« <-> (FOLLOWED BY) AV RIZEE<HEELE T KL T, & (AND)DFEE N R, | (OR)DIEEH &BHFE<
ANOF -8

LURIcH Rl &S :

SELECT 'fat & rat'::tsquery;
tsquery

'fat' & 'rat’

SELECT 'fat & (rat | cat)'::tsquery;
tsquery

'"fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

'fat' & 'rat' & !'cat'

EBRITBILDTIETH. tsqueryRDEERICIDULDEANFETINILEMFTBIENTIET, O
S5TBE CNOEDEHFIFDtsvectoriBERDAC—HT BEIICHIRT B EICHDET,

SELECT 'fat:ab & cat'::tsquery;
tsquery

'fat':AB & 'cat'

B, tsqueryADEEERIF. IS —HZIEBET 3D TINILZMFTEIENTETET,

SELECT 'super:*'::tsquery;
tsquery

COBWEDE TldMsupert TiaF Stsvector F DL TOEEL—HLF T,

EEZO5|ARFRAIZENCERRAL f-tsvectoriCB 1T 2BERLEL TY . £7-. tsvector@EHk. HEARE
SEBOIEMbIEtsqueryBUI TR Y BHICITONEN HDE T, CSLIERILDERITICIEto_tsqueryBaEHt
BETY,

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

'fat':AB & 'cat'
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to_tsquerylFMBDEELFEL L SICEBEFHFZ RS CITEREL TSV LT DL DA TldtrueziRLE
ER

SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

CHudpostgresiZidpostgrdEHEZA TVDHTT,

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery
_______________ disoonoocooooo

'postgradu’:1 | 'postgr':*

CtudpostgraduateDFERR O L —EILE T,

8.12. UUIDE!

uuid7T—28E, RFC 4122, ISO/IEC 9834-8:20058 LUBS:E§ HIZHEICRES. JAA—EHFIF (UUID) &
BILET, (—EBDY X T LTIE. COT—2B8% 70— /NI)L—E#7)F (GUID) A TWET,) CDiH
AMFIE B—07 LIV L%=ZFERBL THEIROH R _ EDMOHN I E—REBFHERIN DT EENED
IFEAEBRWESIGEIRSN AT IOV LTERSIN128EVNEDIETY . LTeH 2T DB X T LA
ICBEWVWT INSHEAIFIE. B—FT —FR—IAANTLH—RICBESBRWVW =TV AP TR —FIDHEN
fc—EMRIEEIRELE D,

UUIDIZ. N FDI6ERREHT DL I EWVK DD DT IL—TTNA T TR >TRIFEEINE T, BEEFMN
IZIE. SHTD T IL—FH1 D 4T DT IL—FH3D RWT, 12T DT IL—FH 1D D, 513217128
EwvbERLET, COZERLDOUUIDDFIZELTICRLES,

a0eebc99-9c0b-4ef8-bb6d-6bb9bd380all

F7c. PostgreSQLIEASTDRFEREL T M2 ANFRELCH D BEFLR ZHIEIN TKLK272HD W
KO FIFTRTONA TV EEBRLIBD. 41D IL—FOBOEEDEFRIC/NA 7> Z 4L 7=
HOHLZIFHITET UTICHZRLET,

AOEEBC99-9C0B-4EF8-BB6D-6BBIBD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bbobd380all}
a0eebc999c0b4ef8bb6d6bhobd380all
a0ee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6debb9-bd380all}

HAEEITEERRICRDET,

PostgreSQLIE. UUIDIC DWW TS HRBIR L LEEBEZIRIHLE T, LD IRTOT7 )T —23> T
TRBEYIRE—T )LDV LD BFEELFRAD T, T—ER—XDFZICIFUUIDEER T 28T E>
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TKBATVWER Ao uuid-ossp BV a—ILId. EHOZENL T IOV LzREL-EBHRzIRMELE
FopgcryptoET a—ILbE. TV A LRUUIDZER T B ZRMHLE T, COMICH. UUIDEI S
TIURNT V=23 TERT 38D, =N\ AR THOSATSVEFVHL TERT D TEE
ER

8.13. XMLE&!

xml 7T —HBZFERAL TXMLT —2Z AT 2EN TEX T, textBED T+ —ILRICXMLT —2 %1%
WMITBHEED. ANTNTEDEBEEADEOH ZRE T DH AN BDFET, Tl 2L 2IRIETS
HR—NERDHDFE T, 9.1472BRL T3V, COT—H2BZFAT Z7OHICIF. 1 AN —2 3>
Hleonfigure --with-libxml THEERIN TVWBIIEHKRETT,

xmlBE XMUIZE TEZINBE XD XE 1S JFUXMUEZEEIZ L BXMLDecl? contentERLFREI TER
SNV TV I TS TANERRINT ZENTEE T, AMIBICESE. Chid. ATV TS TRy
EH2 DU EDR ERNBERPNF/—RERHDOIENTEIBZIEEEKRLE T, xmlvalue IS DOCUMENTELNS
RNZEFEAL T HFEDNMENTEBXENERZAV TV TSI AIH I T D ENTEET,

8.13.1. XML{EDERK

XET—2ZDSxn B DEZAERN T B7-HICIE. xmlparseB3EEEAL TKEIL,

XMLPARSE ( { DOCUMENT | CONTENT } value)

B

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</chapter></
book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

IZESQLICIE > T FFNEXMUBICEIR S BT DICIZCDHELDHDE L A D KDELS%PostgreSQL
BEBDEXHERT 3N TEET,

xml '<foo>bar</foo>'
'<foo>bar</foo>"::xml

xmlB TIEXERESZ (DTD) ICHL TAIMEZ RIS B2 CiE. ASMMEDDTDZIEEL TWELTH. 17
WEHA. £ERRIC. IREESTIEIXML SchemaZm X OIOXMLR ¥ —< S :BIC 9 AR R—bHiE
HFAENTULEE Ao

XMDEXFHEELEM T ZEWVSHERE TldxmlserializeBAEEERAL TETUL,

XMLSERTALIZE ( { DOCUMENT | CONTENT } value AS type )

CZT. typeld. character. character varying. text(¥7zlZCN5DI%) ZERBZEH TIEET, CDIF
BB, IZESQLICE> TxmE X FH BB DB ZITIT=ODICIF DA EL D HDFEE Ao PostgreSQLTIE
BIZEZFv AT BN ARETY,
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XMLPARSE*°XMLSERIALIZE% EH FIC X FHMBEL xmlE DR % F+ AL 7355 DOCUMENTACONTENT AN E LY
SFERH XML option ] Y>3V BBE/NTX—RIIE > TREINE T CONTA—LIIZEIT R

SET XML OPTION { DOCUMENT | CONTENT };

F7zld. £KDPostgreSQLSL WLEX

SET xmloption TO { DOCUMENT | CONTENT };

ZERALTRETDED TEET, 7 7AILNMICONTENTTT DT, IR TOERDXMLT —Z2ZR5TL
NTEFEY,

e
FIAIROXMLA TS 3V BE T KBRS E2 SO EmUCEREF v RT3

CIFTEER A XMLOY TUYTIIASDEERDRIF [T BRVIHTY , COBRIEZTT
SHENHBIHE XMLPARSEZEA I 2D XMLA T2 3> 2 ZEL TS,

8.13.2. 51t AN DEUERL

AT UM =N BLUV TNEERHL TPOERDINAXMLT —2 A TEROXFRFStH
REWIBEICITERDNBETY, TFANE—REFEBRAL TH—NICEVWEDEZEL. 2L TIZ1T7Y
MIBEWEDLEERZETIBES (CNHABEEDE—NTY). PostgreSQLIF. 7Z1T7 b5 —/\ H#—
NHBTZAT R TRDERDEINZ TR TOXFT — 222 ERONFRELARICERLET, 23.3%
BRL TSV, TN EDBIDOLSBXMUEDOX FHRIFDEFENE T CNITBR. BOAENT
encodingESIEZEEINTIC. V17 UM — N\ TeDBDINZBICXFET—2h A DRSS
RUCEHBINTLESD T XMLT—FZADencodinghM ENIC AR BETREM D H D EMRLET . COH
TEICSHL S B7csd xmBDANEL TRIBEN X FIICEEN TLVSencodingE EIFEHRIN. €D
ARIFBICH—NDIREOHFBILAKICBE > TVWBIDDEUREINE T, LIeh > T IELSLIET 378
ICIE XMLT—RUCHBIT DX FFN 2 051 7 U DREORF S AN TEELAITNIEBDEE A T—/N
ICEE I BAICNBZIREDISAT VOB ARICER T 3D\ I51T7 hORFSIE AR ZEYIC
REATBIMNE VAT URDEETT, HAOTIExm B DfElIFencodingEE=IFEEE A V717
EIRTOT—EHWREDI AT UDFBL AR THZEZRIRELBRITNIZERDEE Ao

NAFVE—RZFERL T BULWEHLENTA—2%EF—NIZEL. ZLTRVWELERERZIZ1T7
IORTIBE. Rt AROERIIITONEE Ao COTEDORRITIERDE T, CDFE XMLT—FHD
encodingE S ERMIN. BLEELAFNIE. T—2HUTF-8THRILREINE T XMUZEEDER
DT, PostgreSQLIZUTF-16% H7R—kL TOWAWILITERL TLEESW) BATIE. T—RIE0541
TUrORFL AR EIEELcencodingE EZRFHEE T, 1fil. BLIFATURORFEL BN UTF-8
DiZEldencodingE SIFEBEINET,

SOEFTHHDEL A D PostgreSQLEMERLIXMLAIETIE XMLT—2DFFSIE AR 517 bD
TEIEAR. T—NOFBILARXHABEICHEBICIS—HERIN IS LDFKRM TS, XMLT —ZIEHER
HIUCUTF-8.L TAIRTNE T DT, H—NDFHL AR E—DUTF-8 THDIGE. REMEN LHADF
ER
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AR
H— NBBEFRAUTFETHVEE. LI<DD DXMLICEIEL - BIZIASCII F — 21

L TE<HBEL BV ED BDFE T, CTHEHFHIxmltable()Expath()ICxt 9 ZREREE L T
SNTVWET,

8.13.3. XML{EADT7 I £ X

xmlF—Z2EE, EBSEEFEFoGREL AV WS ADMIE BADE T, Tk XMLT =2 L.
FCEERIN., HICH>THEALLRT I IV LD FEELAVDHTY, CORBR. xn P EIRREC L
NTITEROE T EIETEEE Ao LTED > TEEXMUEICIX. IDREDRIDF—T 4 —ILRE—AZHIIC{F
BIERITNIEERDEE Ao XMLIEEQLLEZITSHIVEDDHEIE. XFI|IC—EE#RTEETT, LH
L. XFHLEEIFERBRXMLLEE A EEVWZ BRWCEITERL TES L,

T —2EBOLBEBEFNHDELAD T, COBRDYICEEA YT VI REERTEIEILTIEE
Ao XMLT — 2% SRICIHRET BZENLEENDZHRE. FORFEXEVHRICF v AN, ENEAVT VY
2T B\ Fzld XPathHE A>T v I AT T RN VIR EEL BN TIE T, YARBNS,
DTV 2T INIH TRERINZLSKRBOBVWE O EZ AR T I2NENHDET,

PostgreSQLD T F AMMERMEEZFEAL T XMLT — 2 DEXRFREEZHIF 2L HTIET LHL.
PostgreSQLEC Y CII M B LR FIHLIEZ RIZH R—FL TLEE AL

8.14. JSONF—4 &

JSONF—4ALJSON(JavaScript Object Notation) 7 —2%1&# T 37 HDHD TT . JSONDLRR
IZRFC TI59NCEBINTOET . COESBT —ZIE, textBLL THENT 3L b TEXT A JSONT —
ZBL ENENEIRSNIBHISONIL— LIRS TEMICHEITTINDEWVWSFImA HBDET, CTNH5D
T—HBIEINS NI T — 2 DTHICHI AT A Z B ISONE B DM BE FHHNET, 9.1525HL
TLETL,

JSONT — &R ZldjsonBLE jsonbBLr W S2BED T — 2R BOET, 2151 1FLAY B—DASE
YR ZERIFANE T IRENICEELREWNIHIETY, jsonT —2EUIA NI TF XD IERERIE—TH
L. WIBRER T RIT T BT-UNCHBEN T ARENHDE T, jsonbT—2EITIE. DESINT/N1FUFE
N CHRIASNE T, BN T REZITIZERD A — /N —AYRDT=DDUELERDETH . MIB T DETITIE.
BN BELINBVD TABICERILINE T, £z jsonbBEOEBEELRFSIE1>Tv IR %ZY
R—=FLTWVWBIETY,

jsonBI ASMEDIE—ZHEIAL TV BD T, BHEMICEE TRVN—I Y EDZERTIF THL JSONAT
P VADF—DIEFLHHERFLE T, £fcl SSONA TP /RRICAICF—LENEHZENTULTHY
RNTDF—/MEDRT DMREFINE T (CONBEBIIRBRDEL DZMETEEZLSTNLEAET.)
NSRS, JsonblIZERZRIFLEFE A AT DI F—DIEFRZRIFE T EELA TP IH
F—ZRFLERAEET —Z AN TEESNIIG G REROEHIRFINET,

! https://tools.ietf.org/html/rfc7159
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— MBI (FEALE DT ST —23> TIFISONT — 2B L TjsonbZDIFSHEEL W TL &S0 FeT2l N
ATV TP F—ZRRDISBIEF TH B ZIRE T DI BIH B —IADFEET 2L 5LI55IFR
EET,

PostgreSQLIEFT —ER—R U1 DDXF YR IV O—FT 4V I DH D HFAIN TOVET RO TT—
BAR—=RITYA—T 1> HUTF8 TR WVRD. BIFICIZIJSONE AN JSONMARICER T B EIFTIEE Ao
T—ANR—RADIYA—T AV TRIATIBRVWNFZEHEZOHLOCTHERBLETHIC. UTF8TET
AINTICT—ER—RAOIYOA—T VI THAINZIXFENFINTLEVET,

RFC 7159 Tid. JSONXZFFZUnicode TR —F>—4 > A \uXXXX ZEF A I AL SICEEIRT L TL)
F9, jSonBEDANBRIE. T—ER—RIT>OA—T 1> HRICERE<Unicode TR 7 —FHEFA] S
NTVET ENIE X EDIELE(DFED\uICHUT TI6ER A 4 12T = F v IL TWET, LA,
jsonbDAFIBBEUIIDELKBRDET o T—ER—ZAD IV OA—RHNUTFSTHRULEED. UnicodeldIEASCII
XF (UH00TFED ERIDXF) ICHL TT R —FHZEIELE T, jsonbBUE\u0000HFFAILFE Ao (R HE%
5PostgreSQLDtextB TRIFTIHRWIHTTY ), £/ow UnicodeEAZ EBEUAN D FIEUnicoded
YO —hRTICETENERINTULET, B Unicode TR 7 =& FZFEDASCIEIFUTFEX
FICEHMIN TRNSNE T . CNET O —mRT7EE—DOXFICEHR T MNIBLEFN TVET,

Pt 1!
9.15TFHAASN TS ISONDALIERIH D %<, Unicode TR — /= BE DX FICEH:
LET, ZL T ENSEDA S sonb TRV jsonDIHBE THEREIN-AELEED TS —IC
BODET, JSoNANBERIIELBRIEICIDINSDF v o %ZL7e\W =8, FJEUTF8D T —
BAR—2RILYOA—FT 4> T JSON Unicode TR —FINT-NFx BICRR(LIEE KE
ELARWSE)TETLEVEY, —iRMICIE. TJEETHNUIIEUTFSD T —FR—X TV O—
T 1> TldUnicodeDJSONIT R —FZ BETERVEIICT R ZHEDLET,

FAXDJISONA jsonbBU BRI N BE FTIE. RFC 7159 E# IN TWA IS T JBI%Z 5K 8.23I1C58
NTVWBEKDICPostgreSQLO R A T T RBUCEIINE T, D7, jsonbT—HETIE. jsonBUZ
<, BB EISONICIF R W A F—RBIIN BDET . ENITERE 557 — 2 BUIFET 2HIRIC
KO TRINFET, FFHTjsonbBZL. PostgreSQLDnumeric B DEFENDHEIETLE T CDLSBRIUWESR
TEEINDFHIRIFRFC 7159 TEHFAIINTVET, LH L. E4UK IEEE 754 ERHEZFEH/ NS HISON
Dnumber PVZF7 4 7B %ZRT O —MHNTH B LIS EBRICIFMWORETIDOLSIBRBENKET 3
EDHDIFBZMIABEMD BV TT (RFC 7159HBAREICFRIL T BFRIL TWET ) o CDEIBRI AT L
EPostgreSQLTR# T #—< whe L TISONZEA T 25513 BIEREZROBRIEN H D Z1BiE
LTEBERBDET,

WiZ. RICRT KSITISONTVE T TRD AN TA—whIIE. TS BPostgreSQLELE B EL AL
WD DY 1 F—RHIRAHDET,

#%8.23 JSSONFUZF s 7B PostgreSQLE DX 5T«

JSON FUSF 78! PostgreSQLE! AR

string text \U0000IFEFRITNE R Ao T —HX—
RAIYI—T A>T MHUTF8THRWBEJE
FRE—OIAZI-RIRT—FHFFaIS
nELA.
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JSON FUSF 7B PostgreSQLE! AR
number numeric NaN & infinity {BISEFAISNEHA
boolean boolean INLFDtrue & false LWSERDD & EFA]
INEY
null (none) SQLONULLEISBEE M BARDE

8.14.1. JSSOND A K H1EX

JSONEID A HAESXDOEFRRIZRFC 7159 ICIRESTNTUVET .

UFIE. §ARTHER A sonBY(F 7S jsonbB) DR TY .

- VTN BRAT/ TV T TE
--- TV Z T TfEIE.

LSRN

IR THE S NI FFI.

true.

false.

FlFnull T,

SELECT '5'::json;

--- AR EDERDES (BERIFALCETHIBEITHD FHEA).
SELECT '[1, 2, "foo", null]'::json;

- F—CEDRTEECA TSV
- TV M F RIS AT TEONANFI TARITIULAS AV EITTFREL TSI L,
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

- B AT U MIFERICANFICTEIEHTEET,
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

FABNTEKSICISONDEN ANTNILEIC, TDR BMOULEZITHTICKTT BHE. jsonld A
HERLTFRRDEATNE T jsonbTIE. ZHDOLSBERERFLBVERERELEE A flZTL
T CCTRIEERISERL TS L,

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;
json
{"bar": "baz", "balance": 7.77, "active":false}
(1 row)

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
jsonb

{"bar": "baz", "active": false, "balance": 7.77}
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(1 row)

H5—DFBICMET 3DIE. jsonb Tl FiBlZnumericBOBEICIEL TRRI N BEREFARVVER
ZRIFLEE A ERICITFIFERGEBL TRAINDIELZEKRLE T, AlERLEzT,

SELECT '{"reading": 1.230e-5}"::json, '{"reading": 1.230e-5}"::jsonb;
json | jsonb
_______________________ e
{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

LHL. CORICRENZESICjsonbld/ NEDKREDEOZERIFLEST . ZNICHEDLS T ELLWHFy
U9 BI5EETIE. BERNICEETIEHBNEE Ao

8.14.2. SIRM A ISONKF 2 X U DEET

JSONT—=ZIIWEERDIL —>3F LT —FETILEDIDBORRCKRFA T EEN TIX I 2D &
HORIIZROSNBRIFETIIHENIDBOET, EL T ENFRALT TV 7r—>a> AT WADT 7
O—FHHEFELREICHTTI BENERETT . LH\L. RADFRHRMEN BRI DT ST —> 3> Dic
BHTHISONRF XM FRVKEHD DEIEBSZF DL ZHELE T, BEI (L\<DHhDED X
ZIL—ILZ8H I BILIFEENICARETHSDY) . —RENISEBHSNAVTI D T—TILRDIFFa X
Uh(F—2) ub RO TFRARRAEEICT 52 T, BRICEAVWEDEZER T 5N TIET,

JSONT—RIET—TILICIEIN T BLE. DT — 2B FA—DEIRFEITHRIEONREBDET . KEBXE
ZIRET BILIIERITARETI D IRTOEFNILANLOYIZEUFT BLICBEL TS L B
NSO a3 B0y DBEZ RIS E B0, BIERIRER Y 1 XICISONRF 2 XU ZFIRY
BRI TLIET WV BARRIICIE. JSONRF aXUMMIED R X )L—)L £ BIIL TEEIEIEH T
FBRVBEAUEXTT—RZREITNETY,

8.14.3. jsonhBHA ST BER FLEEEE T

WEHE T DT ANMLjsonbBDEBLRHEEET T . CNEDEYMEjsonBUIIEEL<HBDEE Ao jsonbRFa
XD EDORICIEE T RMEZZTENEDIN ZT AN T, CNHDAFIE. FHIEBEH N RVLH I Dtruez
wLET,

--- BRI DT /T T TEIE
F—OENEENTVE T,
SELECT '"foo"'::jsonb @ '"foo"'::jsonb;

--- EAORMNCHDDEINEENTUVET,
SELECT '[1, 2, 3]'::jsonb @ '[1, 3]'::jsonb;

--- BRI ERDIEFIFEETIEHD FEADT.
CNBHERTEIZAED FT,
SELECT '[1, 2, 3]'::jsonb @ '[3, 1]'::jsonb;
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--- BEERIZEBHEFENTVINMIBEBETIEH D £ A,
SELECT '[1, 2, 3]'::jsonb @ '[1, 2, 2]'::jsonb;

- BAQB—RT7EFOA TSIV MDELBODA TSI FRICEENTUVE T,
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @ '{"version":

9.4}"::jsonb;

-- RIOEHISAEDDEIICE EFNEEA.

-- FElDBFIHN

ZOHDXRAMIEENTVBRICHEDLS5T,
SELECT '[1, 2, [1, 3]]'::jsonb @ '[1, 3]'::jsonb; -- falseliC7%
--- Lh L.

FARTBEEHLENILEENS L SICHD £,
SELECT '[1, 2, [1, 3]]'::jsonb @ '[[1, 3]]'::jsonb;

--- [ARRIC.
hbEaFNEEA
SELECT '{"foo": {"bar": "baz"}}'::jsonb @ '{"bar": "baz"}'::jsonb; -- falsell%3

- FYTARILDF—EZTEOA T CHEEFN S,
SELECT '{"foo": {"bar": "baz"}}'::jsonb @ '{"foo": {}}'::jsonb;

—MRRAITIE ATz IMIAT DT O EENTUVBD ZHIRTT BICIE. LWKOD DRI —EL %L
I EBEREF— MEDRTZEOA TV IR T RICEBEL T — 22— B BHEN HBDFT . L

Ml FREFIC—H T BICIFEINERDIEFIZEZE TR ERERI—EOAEMFHEIN DLz

BXTEBEDHDET,

BEN—HL BT NEBSBVEVS—RRRBORFRIBHINEL T BINETIS T+ TR MEZZDHBL
NTEEY,

- COBINET) Z T4 TR FINEEHET,
SELECT '["foo", "bar"]'::jsonb @ '"bar"'::jsonb;

--—- COBINIHEENTIEHD A, -- CNIEFEEFNFEHEA.
SELECT '""bar"'::jsonb @ '["bar"]'::jsonb; -- falseil%3

jsonbBF. FIFEEEFZIFEET . EEDERETY . TNUIXFH (5 X 5N T text{E)h . jsonbfED
ATV TN E—F1BEFID Y TLARIUSEET BHEShET AMLET. SHS0RIE. SRS
WH'EDtrueERLET,

--- XFIHEINERICEFET Do
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

- XFHDRF T FF—ICFET B,
SELECT '{"foo": "bar"}'::jsonb ? 'foo';
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- FTV U MEFERINEE A
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; -- falsell% %

- ATV R by TLRNILD ST BLSICHFEETDHEDHD £,
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- falseil7%3

--- XFHNSISINT U =T« TNFHE—HI LB LN TETET,
SELECT '"foo"'::jsonb ? 'foo';

JSONFA Tz IME. BRI 2F —PERENZFEI 355, SUHEIDRIIFET HESIHDT
AMSEL TOWE T B ERSESICIZRRD, V7 REZ T 2R EN L WERICRRICRELSN T
W&,

(7]
JSONTIFEENRANINZD T, BYILRBEWVWEHLETIEY 747 IDETRH
RBRZER T DD HEET, AlEZEIFET, docHIChy L RILDA TS Uk
DHOET, COAT I TIMIIE tags 74— ILRAEEN. COTr—IILRICHTH
TP RDEEFINZLEENTVWBELET, U TFOBWEHLEIE. HTF T Ik
A" term":"paris"&"term":"food" DM AZFL T UNZIRLE T, €DLItagsEId DA
BlICHB. TNSDOF—ITEEINET,

SELECT doc->'site_name' FROM websites
WHERE doc @ '{"tags":[{"term":"paris"}, {"term":"food"}]}";

BCCEZEM T BEISHRETHIZIE.

SELECT doc->'site_name' FROM websites
WHERE doc->"tags' @ '[{"term":"paris"}, {"term":"food"}]";

LHL. 207 TO—FIERERIEICKIT. HRDHEEE I

—7. JSONDFTEER FIF. FRFLTVWEHE A, JSSONDIEDR EZICHEESNIcF—F
TSBCHBRDAZIRLE T o

JSONDIR R B A ZBETPHFEIERF. O IR TOISONEEFLEEISL 9.15IC&# SN TLE T,

8.14.4.jsonb 1> Fv I X

GINTYTwI RIE ZEDsonbRF aXUNTF—R)DF—PF— MERT ZHNRNICRER T DEIICA
WBZENTEET, BERB/NTA—IVREFHEDN —R A T7%FH D, 2DDGIN DEEF IS X H'iR
HINTVLET,

jsonbE DB WEHE THR—I TVWETI7A4ILLDGINEEF IS RUE by TILARILDF—HTFEET D
DOBBEFELTU | DHBO. N MENFEETIDDEEFELTEHBHOFT, (CNODEEF
DEBKOFMIE. T 0445 BBL TZTW,) COBEEFITRDA > TvI RZVER T 261,
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CREATE INDEX idxgin ON api USING GIN (jdoc);

T4 IETRVGINERF IS RUE EEFDH Y R—9 Bjsonb_path_opsh'HDEF T, COEEF
TZ2ADA2T v R BR Y 56,

CREATE INDEX <idxginp ON api USING GIN (jdoc jsonb_path_ops);

H—R =T DWebT—EXDS FFaXIMESNIcRF -V EHRZHRFDISONRF XU ZEIFL .
BN 2T —TILDBIZEEZ THEL &S, HEMBRE XM RODEEDTY,

"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",
"name": "Angela Barton",
"is_active": true,
"company": "Magnafone",
"address": "178 Howard Place, Gulf, Washington, 702",
"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,
"longitude": 86.513373,
"tags": [

"enim",

"aliquip",

" s

qui

T—7 L% apilljsonbBE Tjdocz N LRLL THELE T . CONTLICGINA > Ty I A ZERL 15
B UTDESBEBVWEDLEDN YT VI REFB TN TEXT,

--- "company"F— #' "Magnafone"BTHZHDZREDIFS
SELECT jdoc->'guid', jdoc->"name' FROM api WHERE jdoc @ '{"company": "Magnafone"}';

LHL XROELSBEWEDLEIET YTy I A ZFERLFEFRABERS. VEEFIEI VTV I XAEETY
M JdochZ LD > Ty I AN ERERIN TVARWVWHTT,

--- F— "tags" DEFIERIC "qui"NBFENTWVBRIHLREDITS
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

ENTH, LROBVEDLEIR RV Ty I RZBYNMERTEIETIYTYI X2 EAT BN T
EFEI.—MRIVE "tags"F D OREDEBZRET 3155 COLIBAUTYIRZEERT BERVD
bLNEFAo

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

T WHEREAI®D jdoc -> 'tags' ? 'qui'ld. 1Ty I XK T . VEBFIF1> T v XAlaec L TR
BINET, (R TvIRCETIFHMBERITLLTZSERL TTEIL,)
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AO77O0-FeLTREaZMATIBVEHLENBDI T HlEmLET,

--- F— "tags"Ic BR"QUi"HNEENZIHESHEDITS
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @ '{"tags": ["qui"]}';

JjdocAZ LDV FILIEGINA > Ty I R COMVWEDLEZ T R—NTBEIENTEIET, LHL. BID
BITIE. tagsF—DFICH BT —EZDHZA > T v I AUTIHEIAL TOWDICHL T Z2DEIBT1>TYIR
IE\ JdocD TR TOF—LEOIE—ZFREFLET DT FRDBETT,, PV FINBA Ty IR 7O~
FIZ(EFNHLETOF—IIOVTOBVEDLEET R—FL TWRTe®D) IEZINIERTTH 2—7 VbR
ATV RGBT A> TV I AEDNIK RRDESICER TH BN D E<RDFET,

jsonb_path_ops'EBEF IR, @EBEFEZHR—FLTVWBRRETTIN. TIHINEEFISX
Djsonb_ops&DHFEELR/NTA—I >V A LDOFIR A HDEF T, jsonb_path_ops1> T v Rk BERL
T—RDjsonb_opsT> T VI RAEDBIFBMNINEI T—EZDRTHEREICRRIINZDZF—ZEUHEDL
STEEFRBRRICIE. KDRLADET, D7D, TIHINDEREF VT ALDBIREKRIBIELIARDET,

jsonb_ops&jsonb_path_opsDGIN-T > 7w ZDEFAMHIERIF. BIEIFT —FZDF—LEDTHDMIIL
oA YTy ZEERLET N, BEIF. T—2DEICHLTOIA Y T v I AEERLET, 2 BRI,
jsonb_path_ops1> 7w RIBBIF. BEF—D/\vaTEHZIE. {"foo": {"bar": "baz"}}D1>
TwI ZUF/N\v afBlZfoo. bar. bazg R TEMAAIAA TIERINE T LIcH > T BEBMLWEHED
DDA T v ARRIE. IEBICFEDBEE R T LSIH>TVET, L Lfooh F—r L TERRINS
WSO EARBICIGEHEIEHDEE Ao —A. jsonb_opsT > T v RUFERICIZfoo. bar, bazxFE
T3IDDIY Ty I RERZEHBLET . 0%, 2EBVEHLEZEIRIICIE. CNSOEED3DIA
TEBTITZIFELE T, GINTY TV I RUE DEDMERMICRER T A TIXTH. I3 DDFR5(1E
HOWTNH T IEBICZSHOITHE—DBEIC. AED]jsonb_path_opstRZRLDHIEADE T,

jsonb_path_ops7 7O—F DR &I, {"a": {}IDELS5H. FEDEEZSEFHVISONBEDT-HD 1>
TYIRAIVNIEEBLER A COLIBIBEZEUORFAXNDOBENBRINIIHBE. ENIE. 7
IWAVTYIRRAF v BRBELE T, TNUSIEBITEAEDET . ZD 78, jsonb_path_opsid. Z<DI5H
B EDEOIBRRZEITITADICIERBEEHTY,

jsonb&Z. btree & hash 1> TV I XH Y R—MLET . CNOIFEE. JSSONRF X bDFRLE MR
FrvI§ RN EERBEDHERTY,, jsonbD7=DbtreelBFICiE. EIRENCEIIIFEAEHD
FEAN LHL. REIDEHIRISRLET,

Object > Array > Boolean > Number > String > Null

Object with n pairs > object with n - 1 pairs

Array with n elements > array with n - 1 elements

RT7DEICHESZFHDOF T IMIL IBICLEINE T,

key-1, value-1, key-2 ...

2CoBMORDIC, TE L WSBERESIOEREEHET . JSONDEPIBETIE. 77V TV ADELEEDERNE 452
STEDHBOET
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EFOAT T VRDF—E. TOEMIBICLLERIN B EISEFRL TET LV, BEVF—IFRVLF—DFIICHE
MINTVBTcD. TN RDOLSBER THVERICERICOBH 2D BLNEE A

{ IlaaII: 1’ IICII: 1} > {Ilbll: l, Ildll: l}

EERIC. BRI ELES 2R OERZ LR Y 3IEE.

element-1, element-2 ...

JSONF) =T 14 JEIFEARICPostgreSQLT — 2B EILIL— L THEINF T XFHIE. T 74/l
DT —ZR—ABEXFERAL THEINET

8.15. e

PostgreSQLTIZT—7 L DF) 2] BERZRTEINCL TERTIE T, HOWDIMEARAAE, I—FEH
BEARE, FIFERXIIES DS BIERAIRETY o RXTY DRI T R—INTUEE A,

8.15.1. Eg5IBIDEE

EERICECHIDEVA ZFHA Y B7cDIC. RDT—TIL 2 EBLE T,

CREATE TABLE sal_emp (
name text,
pay_by_quarter integer[],
schedule text[][]
JE

RTEONDDOLSICERS) T —2BUIETNEROT — 2B OAFNCAIEIN ([1) 23T TIEELE

o COOATRIFtextBIXFF (name) . REEEDUFEADIR S5 HRET BintegerBD—XKITHCS!
(pay_by_quarter). ZL TREEE DB R 72 2 —IL % R1F 7 StextB D ZXITEF (schedule) DFI %
Fosal_empEWOEBRIOT—TIILZERLEF T,

CREATE TABLEAEX TIERE Y DECHIDIEMHRAITZIEE T LN TIET,

CREATE TABLE tictactoe (
squares  integer(3][3]
)s

CIFE>THREDEE TIFEESN T DOAITOFIRZHEBLE T DED. RSDIBEN B VECF
CECHREVZLE T,

BREORK TIERTHOESLRHEIL TLWEE A HEDEREDETIET N TAITHEHWNIRTHL
FEBRICALRE L ABINET . TINSCREATE TABLETERIIDAZI I PR THEZES I 5283 BA
BEFHATT . RITRHOBMACREEZRIZFLEE A
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SQLIZZEHAL « ARRAYF—T—RZFERAL=HS1 DD Z—RITEINESIEH TIET .
pay_by_quarterZXDESICEET HEHTIET,

pay_by_quarter integer ARRAY[4],

Frcld. BLETI DRI THHEE SN BVIGRIFRDKSICHEDET

pay_by_quarter integer ARRAY,

LHL. BTN 7ok SICPostgreSQLIZE A BIBE THATIDFIRERELE L Ao

8.15.2. id5IDIED A S

DT ZIILEBEL TEHDEZEZTATICIZ. ZOBROEZFEIMNTEHA. TNENOERDEZHT
TRYIOEY (CEFEZH>TVBR5IE. BERZHHE T 7cDDBXDLIBHDEE X TIEEW),
BERDEZ _E5 AT TKBILDHTE AV BLLIHIFEMD B BEHIN T EDXIICED BT NS
DEEA GEHRIFUTICHTEET) . LI > TEINERDO—MHIZERIIRDLSICHDET,

"{ vall delim val2 delim ... }'

ZCZTdelimldZDpg_typelEBICEEERIN TV E DX YD F TY, PostgreSQLECHR TIRIEIN T
WBIZET—4BOA. €300 ;) ZEA T 2boxBZRE IRTUIHIT () EFEVET, 2NEh
DOvald BRI BRDOEDERH BIERSI T . EEFIER DB ZUATISRLETY,

'{{1,2,3},{4,5,6},{7,8,9}}'

COELBUISEHDIDDEIEY ZFHF > TWA X T3X3DETITY .

RINEBDERZNULLE T BTeDICIF. TDERMEICNULLEEEHL TETL, (NLLZAXFTEVTD
INXFTEVWTHBVEEAL) INULLIEWSXFIMEZIREL ot i, ZE5 AR TLKoTRHELE
TNUEEDEE Ao

(COEDEYIESNIEIR4.1.2. T THASIN TV S3—REEHOIFROBEICATEF A COEKIT
TTRXFHEL THRHON TOWTEIIA S —FUICEINE T, ARNAEREENREIBLNEEAL)

Tld. INSERTXXZ WK DODMBTLEFE T,

INSERT INTO sal_emp
VALUES ('Bill’,
{10000, 10000, 10000, 10000}',
"{{"meeting", "lunch"}, {"training", "presentation"}}');
INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000},
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"{{"breakfast", "consulting"}, {"meeting", "lunch"}}");

FICRHL 2 0DHBAXDFERIFRDELIITHEDET,

SELECT * FROM sal_emp;

name | pay_by_quarter | schedule

_______ il
Bill | {10000,10000,10000,10000} | {{meeting,lunch},{training,presentation}}
Carol | {20000,25000,25000,25000} | {{breakfast,consulting},{meeting,lunch}}
(2 rows)

ZRITETITIE BRTOEEZEHERITNIEBDIEE A —BLBVEUTOLICTIS—DHEELE
ER

INSERT INTO sal_emp
VALUES ('Bill’,
{10000, 10000, 10000, 10000},
"{{"meeting", "lunch"}, {"meeting"}}");
ERROR: multidimensional arrays must have array expressions with matching dimensions

ARRAYAE R FIEX HFX £ T,

INSERT INTO sal_emp
VALUES ('Bill’,
ARRAY[10000, 10000, 10000, 10000],
ARRAY[ [ 'meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol’,
ARRAY[20000, 25000, 25000, 25000],
ARRAY[['breakfast', 'consulting'], ['meeting', 'lunch']]);

S ERIFTBEDSQLEHBLLIFEER THAZLITERL TV, FIZIEXFFITZILIFET) T
ZILERRR. ZE5 AR TIIR<E—5| BRI TLKBNET ARRAYER FIEXIF4.2.12ICKDFFL L ERBAD
HOET

8.15.3. BgSINDT7 I/t R

TIET—=TILICHL TULK DD DEVWEHEZIToTHEL LS. FIOIC. BRIIDE—BRICTIERXTDH
EETLET, CORVWEDOEIXE2MEERICHRENEHRIN I REEDZAEHMEBLET,

SELECT name FROM sal_emp WHERE pay_by_quarter[1] <> pay_by_quarter[2];
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Carol
(1 row)

o5 DRFESIIAFEMTHA TERIMINET, 7 74 /Lk TPostgreSQLIFEFICH L MN#AED 1 DIRDE
HEZHRBLTVWEY, DEDERNnEDH BB (Farray[1] TIEED. array[n] THRHDET,

ROBWEDLEIZE2 TOREBEDEIMF DRSS 2HELET,

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_quarter

(2 rows)

F7o. BRFPRIEEY DERDMEA ADE D ZYIDHT B TEEXT , —RITU EDEEFICDOVWTED—EB
ZFRIAT BICIE. lower-bound:upper-boundeEEiRL £ T FIRIEZDEWEHLEIEBIlDZDEDHIHD?2
BICRAIADFEINTVEIO EHHLET,

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting},{training}}
(1 row)

FEDORTEEDEL T, 2FEDOOVEEHTERIRT B, IRTORTHE DL Tz, E—D
BEDH(AOVEFLAW) ZIFDRTIEIART, INSIEEESETEIRHONE T, FIZIE. [21IFATD
BDELSIC [1:2]/mbONET,

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting, lunch}, {training,presentation}}
(1 row)

IO L OB VGEERELZ BT 3720 TR TORTICHLYIDHE LB = FEHTI3ENRETY, Fi
ZIE [2][1:1]TE<, [1:2][1:1]D&BIcLE T,

TIDELIEE FDlower-bound. upper-boundid BEERTRET I . BREI N 7c LBRE/IT TERIZ. BCHIDRF
DO LERELIFTRETESTHIONE T, FIZIE.

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';

schedule
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{{lunch},{presentation}}
(1 row)

SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill’;

schedule

{{meeting},{training}}
(1 row)

B5 BEHONULLBLLIEZFDRERDNULLE A BI5E . BEEFIARFERIINULLZIRLE T, £7-. BFD
HLHEZBIDIRFDHEONULLYIRSNET (COBEIFIS—IADEEA) HIZIE. scheduleH‘IR
TE[1:3][1:2]kFTTdhNIE. schedule[3] [3]DEBRIINULLEADE T, FEHkICL T ARFEL THEEST:
EZIEEL CEY 2R LIEHEE DI I —TTldaw<. NULLAYRSNE T,

BERIC. B ETI RN DA BEDNULLBLIZZDRFDNULLE L BB EICNULLZZRL £ 9. LD,
REDES|SLE Z T2 ICB R BN ECY 2 E R T 5358 T B ERFITUINULLTIZ A <ZED (0K 7T)
DEFIZRLET . (CHISTIDHELBRLOEEIC—HE T BENERTITONZHDTY,) BRI
HAEHH ECHIDERICELDHE NULLZRT TS, BELL<EBLARIFITHISEET,

array_dimsESE TR DEIMEDRTEDRT2BOEEF T,

SELECT array_dims(schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2][1:2]
(1 row)

array_dimsB8#d textE TRRZRLF T, ABDERZRDOICIFER TIN TOJSLIZEST
EHEDKLBOFEE Ao RTidarray_upper&array_lower CHHEHE T ZIEN TE. TN EDETY)D
RITDEPRETFBRZIRLET,

SELECT array_upper(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper

(1 row)

array_lengthl3fgsE SN eI RTORSZRLET

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol’;

array_length

199



BeE 7 —4E

(1 row)

cardinalityldEEFIDERITICE D ER D ZIRLE T, EEBICUnnest O HL TERINB1TD
BT,

SELECT cardinality(schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

8.15.4. EE5DZEE

Y DEZ 2 TESHRIHEH TIXT,

UPDATE sal_emp SET pay_by_quarter = '{25000,25000,27000,27000}"
WHERE name = 'Carol’;

BHLLISARRAYEBEB N Z AV TRDKIICEEE T,

UPDATE sal_emp SET pay_by_quarter = ARRAY[25000,25000,27000,27000]
WHERE name = 'Carol';

DI DDEREZEH I HLHARETT,

UPDATE sal_emp SET pay_by_quarter[4] = 15000
WHERE name = 'Bill';

HBWVI—EBRDEFHEBE T,

UPDATE sal_emp SET pay_by_quarter[1:2] = '{27000,27000}"
WHERE name = 'Carol’;

Lower-bound*°upper-bound H' BEES N7 ID HL BN BHEEA A AETY A\ NULLXP0RIT THRUVECHI DfE
ZBHIBHEBICBEDET (THATNIE BSRABREIRFO LR, FRAEELEFEA).

REFESNTVBETDEIF. FELBWVWERICRATEETILRT 28N TEE T, BEICEFEELAL
BEFLRASNIAIBEDOMBIENULLTEOSNE T, HIZ X IRTEESInyarrayD BRI 4DHFE .
myarray[6]ZEIDH TRIEHDOEROBREIFOEAD, nyarray[51IENULLEEAF T, IRE. T5LF7A
ETOIERIF. DRITESI TOAHFINET . ZXRTThSITIFITOIEN TEEE Ao

RFEEDRATUHAEDUNDRFEL HBEFNEENE T, FIZISHREN 2D STETOEZIFDAT!
Zarray[-2: 7] TIETETXY,

200



BeE 7 —4E

RO OEISEREET | | AV TR T 3 b TEET,

SELECT ARRAY[1,2] || ARRAY[3,4];
?2column?

{1,2,3,4}
(1 row)

SELECT ARRAY[5,6] || ARRAY[[1,2],[3,4]];
?column?

{{5,6},{1,2},{3,4}}
(1 row)

EEEBEF 2 ES8. —RTERIDORDOLIIRBICIDOERZIHLATIEH TIEXT, I5ICIF2D
DN-RITERFHL IIN-RTTECHNEN+H1-RITECHNC DXL TLE T,

1DDERD URTESIDREPREICIHRLATN K., BRISEHIEREB CEL T RAF Z:F DECS
ERDET o LUFICHZRLET

SELECT array_dims(1 || '[0:1]={2,3}"::int[]);
array_dims

[0:2]
(1 row)

SELECT array_dims(ARRAY[1,2] || 3);
array_dims

[1:3]
(1 row)

FLWRITTZF o122 DDEH D BIES N5 G FERISERAEFEIRE ONAUDRTO FRAF 25 | I
TEY, BRIIAAREEFDOINTOBRICEAREREF I HIVIETICBDET HIZZEIFET,

SELECT array_dims(ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

SELECT array_dims(ARRAY[[1,2],[3,4]] || ARRAY[[5,6],[7,8],[9,0]]);
array_dims

[1:5][1:2]
(1 row)
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N-RTTEC HIN+1-RTTECH DERAIF TS RRICIRLIATN B #ERIF L LB ST B RESICHDF
T o TNZENDON-RTTRIECHNISAERICN+1-RITECH DIMIDRITDBEREBDE T Hl2ZEFET,

SELECT array_dims(ARRAY[1,2] || ARRAY[[3,4],[5,6]1);
array_dims

[1:3][1:2]
(1 row)

ficglikarray_prepend. array_append. BL<IFarray_catxE-oTHEETZEDHTIET, M1HD2DIE
—RFTEHNCL D IEL TOWEH A D, array_catldZ R THEXET, AlEZEIFET,

SELECT array_prepend(1, ARRAY[2,3]);
array_prepend

SELECT array_append(ARRAY[1,2], 3);
array_append

SELECT array_cat(ARRAY[1,2], ARRAY[3,4]);
array_cat

{1,2,3,4}
(1 row)

SELECT array_cat(ARRAY[[1,2],[3,4]], ARRAY[5,6]);
array_cat

UL 2L 48,40 15, B
(1 row)

SELECT array_cat(ARRAY[5,6], ARRAY[[1,2],[3,4]1]);
array_cat

{{5,6},{1,2},{3,4}}

BAKNETIE. ECHAALIEE BEEFIIENBNOBRMZEERITI B EEDDHEFELWVT, i
SoTHh BEEEFIIZ3DDBEIANTUNMNIGT BES5A—/N—O—RTNTLEIT DT, ZOREHD1ID
EESEHVWEVW I ZEITBDICRILDBEBEDLHDE T, HlIZIE. LTDXISERREEEZEZTLIESL,

SELECT ARRAY[1, 2] || '{3, 4}'; -- BEEEDOBWVWUTIILIZERINERRIND
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l
Ny
2

?2column?

{1,2,3,4}

SELECT ARRAY[1, 2] || 'T'; . chbER
ERROR: malformed array literal: "7"

SELECT ARRAY[1, 2] || NULL; -- BRI N TULALNILLD BB
?column?

{1,2}

(1 row)

SELECT array_append(ARRAY[1, 2], NULL); -- IO Do TZELD

array_append

{1,2,NULL}

LDHITIZ N—HTEEBEFO—HDRICEHDES % ROl H5—HADAICEDRESHRL
EHERDITET, N—U D EHROE A BRI ZDICFESEBENF AT BEFDHS—HDANLE
CE(CDGZEICIFBEDERS) IZCRE T DL T, €D, EiEEE FIdarray_append TiE7<.
array_CatEEEINE T, CNHBRSTBIRTH B HEICIE. EHZEIIOBRDBEIF v AT BILT
BE3hBLNEEA.TIH. array_appendzBBRBICFESONHFELWERETHZINDLNEE Ao

8.15.5. FRdINDIRE

BAIND® 3EERET BITIF TN ENOBEIRIES AT USEOEE Ao BLEFIOASTIH DA S
TVBBEEFER TORRTIET, HIERTFET,

SELECT * FROM sal_emp WHERE pay_by_quarter[1] = 10000 OR
pay_by_quarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR

10000;

pay_by_quarter[4]

EIFE>THIDHETIIFAZVEIITIIRELBIEREBRDET L. LI DOARSTHRRARIBECDHAEIF
BERFEEA RNDODICHZ7FED.23THATNTULE T, LOBVEDLEIFIUTOLIICELIEN TEX
ER

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);

T5ICERT TITOMED 2 TL0000ICFL VDD ZRDIFBEHTEEY,

SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_quarter);

RHOOLL T, generate_subscriptsBIZESEN TEIE T UTIEEDAITT,
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SELECT * FROM
(SELECT pay_by_quarter,
generate_subscripts(pay_by_quarter, 1) AS s
FROM sal_emp) AS foo
WHERE pay_by_quarter[s] = 10000;

COBEEIER 9.5 HINTLED,

WEBFZE->TEINZRRTIILDTEXT, CORBEFIIEANELEERBZDEIDZHANRET,
BIZIE

SELECT * FROM sal_emp WHERE pay_by_quarter && ARRAY[10000];

CORBTFPEDMDET|DEEFIF.18ICEDFLEN N TVE T, 11.2ICEVTHBLIIC, #EY)7R
ITVIRICEDERIEINE T,

B8¥farray_position*Xarray_positionsz={FE>T. BN DREDEZIRFR T ZEHTIET,, MBS
FIATHID TEDEN RN DHRF TR BEISETINTEDEN RN D RF IR TOESZRLET .
BIZIE LLTFDBOTY,

SELECT array_position(ARRAY['sun','mon', tue','wed", thu',"fri','sat'], 'mon');
array_positions

SELECT array_positions(ARRAY[1, 4, 3, 1, 3, 4, 2, 1], 1);
array_positions

{1,4,8}

7

B3 E S TIEHDFE A FHEDEINERIRRZMNTBILIET —FN—R5FHER>
TUWBHIREMD BDE T, BLFIDERLABINZ TN TN OERZITICHR DO T—T )L
ZESTEZRFIL TSV COADRERNIDBRICBEDERENAILB>TOHRIR
ILRMED BDE T o

8.15.6. EEFID A H 7I1EX

BB DIEDNEBRIBIZET DERZDEC T BI/0ZH)L— JLICE W TRIRS N -8B LBy 0t

N EMIBE TEBRIN TVEY,, EMIETOEEZFIEN({L}) THRARDOLRDIBEH L DE%Z X
PO FE TR 27=HDTT, RYIONFILEE NV () TTHMMOXFETHEVEL Ao ELTIDEED
Bltypdelinz BRE T 2E TREDFE Y, PostgreSQLEEHRNCH T RIZED T —2BDhTE=I0O> (;)
ZEShoxBZRVT. IRTUIHIIZFEVE T, ZARFTEEH TIFENZNOXIT (1T, B ILEEE) I
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ETNBHOREEICE VLV THIEIN. RCHEROHFEIM TSN IRDIBEDRBICK IO FHED 1L TL)
BIFNUFZRDEE Ao

EOXFF)eHIENPXYION T, Z&E5| AR NvIRXTvia, EANLLEWSEEAEEN TV
C. B HADNIBIESERDEEZ —E5 | ARTTKLDET, BEXRDMEICHHAAETN TVWS _E5 | B /vy
2V alF NV I RSy ATIAT—FINET, HET—2BIHL USZEF  BFHIHRL RV
BETIONRETIN. TFANT—RBEDBE5 | BRINHIE5ELBRVERICHLTIZLICLTH
RETT,

T 74 L TIRECHIDRITTD TR > T v I ZERR UIRESN TVE Y, D FIREZF DECHIZRIEL
folr U, BoAE B = (R 9 BRICBRRIICEY I RF EEZIEE T 5L TRETIEXY, BMHIERIZE
neNOEFIRTO LR TRZIOY (1) TRYI->THRIEZ KIEI([]) TKLo7HHICHE>TOE T,
RAREF ) ORICETIRITEHIER I I X I, HlERLET,

SELECT f1[1][-2][3] AS el, f1[1][-1][5] AS e2
FROM (SELECT '[1:1][-2:-1][3:5]={{{1,2,3},{4,5,6}}} ::int[] AS f1) AS ss;

IIFRB B TRZFDIHFEICDH. B H/IREIEZ DRERICBARHGRRITZ S HET -

BRIIBESNIMEDNILL (X7E 2 0HERE) DIFE. BRIFNULLLL THIRONE T, 5IARFP/N\YI X
Syl ahtHhde. CHUIEIIE D INULLIEWSXFH) T I Z AN T BIEN TEIET,, £/, 8.2
HiDPostgreSQLE D& A M DT, array_nullsi&E /N T AX—2%&offICL T NULLEZNULLEL TERE
LBWKDIIZTBZENTEET,

FHSRL IR SICESICER ETA DB EIXIRIIL - BRYBER % —E5 | BRI TKDET, EEFME/N—HhH
FEHBREICKE > TREALERIBVESICH T IO ZFo TSV, FIZIE. F3E. A< (BLE
F=REORYIONF) . ZF5 BT NvIRXTvsablIpiBIcHVWEAZSOBRIIMNT S

IR TLEARITNUIADEE Ao EXFFHIRNILLE VWS B EBEDREKICS I B TKERIFNIEARDE
Hho ZEFIAFBLUEINY I RSy a%Z 5| BRMIEOEMNERICHITMREWVES. TRT—TXF
TN ZFERL. ELTEDEFNCN YIRSy a%[JTE T, BIDAELL TR ABINELS
BRETDT—EXNF%. 5|AREFERALBEVTNYIRTY a2 TIRT =L THEVEE Ao

FMOABBLISERZNZNOFICRICEAZIBINT 2D TEEY,, AFRKIIRIILICIBEE DX FS
DREICEAE[ITINZZIEHTIET, CNSTARTOBAICEVWTERIFERINET, LIFE>TH
“E | BRTCTHENCEROPDZER. BLLUIBERDOZEAXFUMIIOEAINKLKENTVDHDIF
HINFEA,

Pt =0o!
SQLOX VR TEDNIZEDIIRINCXFEFITZILEL TEHEIRS N, TORICET )L THE
RENBIEEBZTEVWTKIES LV, EESZLIF. NI RSy aDAMEICR B %
BHKLET, AIRIENYIRTy 2t ZES I AR EF AL textiRdEZEBA T 355, X
DEIITEDET,
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INSERT ... VALUES (E'{"\\\\","\\""}');

IRT—IXFH 7Oy HIE1IDDEBD/NY I RSy aZBDREET DT, BELFlE
N=HTESNFEHI{"\\","\""JDLIIIHRDE T, IoICtextT —FBANIL—FUICE
ZBNIEXFHNFENZN\E"ICBDET (BLANIIL—F DNy IS5y 24551
DIXST— 2B ZREL TV 315 E (flX(Ebytea) . 1DD/NYIRTy S aZEIIERICR
FLRVWEHIONRORIC8DDNY I XSy ah b ETY), FILIARHHT (4.1.2.4%8
R)zEAL T Ny IRSyL 2%z —EItT N EMZLI LN TEEY,

(7

SQLOR VRO TEIEZ B <HEE. BT I ILIEX LDHARRAYE R FHEX (4.2.12% 5
BR) DADELICL TRV TWSEDBOET,

8.16. 25 &

HEMIL 1TBLIIL IR DOEEZXRIELE T, KEMICIE. CNISERZ T —ILRBEEFDT—ZRE
D'ANTTY . PostgreSQLTIE. BMARIIEWTHERINZAELZUIRALAETEREZBHATEX
To BIZIE. T—=TILDFSEERDEDEHEDEL TEETHEN TIET,

8.16.1. E8REINDEE

BEEEDESOHIZUTI2DRLET,

CREATE TYPE complex AS (

r double precision,
i double precision

i

CREATE TYPE 1inventory_item AS (
name text,
supplier_id integer,
price numeric

)s

COBXIE Tr—IILRBEZDEDAZIEE TITDLWVORZMRE. CREATE TABLELEIEFTY . IR, #I
FINOT NULLAE) ZZHBLIF TIER Ao ASF—T—RHABEETHBILITFRL TLIET V. D%
W& 2 X T LIZCREATE TYPED R ZEB>THIRL. BHLABNY IS —%Z5ITEILET,

EHEEHOREHEAL T UTOLSICT—T L PR E LM T 3 H TEET,

CREATE TABLE on_hand (
item inventory_item,
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count integer

);

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

Ffe. BBICEVWTIU T OXSICH B TEET,

CREATE FUNCTION price_extension(inventory_item, integer) RETURNS numeric
AS "SELECT $1.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;

TN EERT BRI T T IILDITRZERIRT B7c0HIC. T—TILBLFRILZAIDOEEESBERY
ICERMTNET, FIRIE UATDLIIC

CREATE TABLE <inventory_item (
name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

);

T—TILVEER T B, ERDHDEEL inventory_itemz WSE S B D BIRBICER T L. ERRICEER
FTRIENTEIBLINCEDET, LH L. IREDEREICIF. ROKIOIBEELRFIRAHI_CITFRL T
TV BEBUZIFFINBEEMIONEFRAD T, TN ERICEFNZHHE. T—TILOASBICIE
RINZEERIITHHAINET A, (BBDBIREIERSEIE. EEREDX NEL TR XA VB ERT 5
ETY,)

8.16.2. R DIEDIEM

BREZI)TIILEREL TERRT BICIF. 74— ILMEZ AV Y TRYID, ZNSZFIMTHEDE T, 71—
IWMEZ ZE5 | AR TR TE e  BICHY I PiENZETHEIR ZE AR THESRITIER
DEEBA (KDFHICDOVWTIFERTHIALET ). LD > T HEEEOEHO—MBMILZERUIUTDOLSIC
ANOF SCRS

"(vall , val2 , ... )"

LUFICHZRLET

"("fuzzy dice",42,1.99)'

i, Exdidinventory_itemBE DEEL TENHBHDTY . 71— ILRZNULLIZT BICIE. ANHDE
HABEEZEICLET, FIZIE. U TOEKIIIFE DT +—ILRICNULLEIBEL TVET,

"("fuzzy dice",42,)'

NULLTIFBLEXFANL eV D TH NS U TFDOLIIC5 | BRFZ ZEICEERLE T,
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I(Illl’42,)l

CHUCED RAIDT 4 —ILRIFIENULLOZEX FF(C, 3BEB D7+ —JLRIENULLICARDE S,

(ERCIE. SOLT=ERIZA.1.2.TTHAEL .. — BN AR OEHOISHRIBEIOATE T A. BEISET .
NFEHLTRbN. EEEDOANTHIIBISEINE T, EHEEORICEHT 2h ERT -0, AR
MR BIEE N NBICRDZZEHHDET,)

F7-. RIWRAB XD, EEEEZER T IRICFERTIEN TEET, EHROEBICESS | ARTICOVLWTE
BT 2A2URENBWNH. BESKIFLAYDIBE. CNIEXFEIITIILEXLDDEEBICERTIET, £
HICHEVWT. BHCCOREEXFERAL TVET,

ROW('fuzzy dice', 42, 1.99)
ROW('", 42, NULL)

RORI2DULED T —ILED HBIFEICIE. ROWF—T—RIIEBRICIFBIE T 2N TEIET, TIOD
T U TOIIICEBEIL T BIED TEE T,

('fuzzy dice', 42, 1.99)
("', 42, NULL)

ROWAESZIC DLV TI4.2.13 TLDEHMMICERFAL £ T,

8.16.3. EREADT7 /£

BREDI|DTA—IILRIZT VLR T BICIE. T—TILEH 5T —ILRZEIRT 2B R LIREEERIC. Ry
beT4—ILRBZEBRLET, R T—TILEBDSDRREDBOLUTVET DT, N—HZEEIER

WESICHEIZ AL R NIEESBVWIEDLIRLIEHBDET , FIZIE. on_handc WS T—TILDBINSH
T714— IR ZBRLELSELIHE UTOLIICEDBLIEE A

SELECT -item.name FROM on_hand WHERE qitem.price > 9.99;

. SQLOESRAICRE> Titemblon_handDF & Tld i< T—TIL&BEL THRIRS N 370, B{ELE
Ao LTDLEIICERLZIFTNIEEDEE Ao

SELECT (item).name FROM on_hand WHERE (item).price > 9.99;

Fes TN BBFEALAITNIERSBVEE (BIZRIFERT T IS 3BVEHE)  LUTDLSIC
BOEI,

SELECT (on_hand.item).name FROM on_hand WHERE (on_hand.qitem).price > 9.99;

CNTHEIMTHESN A TP T OMIIELitemFINDBREL TRIRSN., 77— ILRIZZTH 5E
RTIBZESITHDET,

B LSLBX LOMEIF. BERNSTr— LR ZREIRT 36, BICHELZ T, fIXIE. EEEDEZ
RYBEBOBRNSLIDIENT 74— LR ZFEIRT 3355 U TOLIICEBLRIFTNIEBRDEE Ao
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SELECT (my_func(...)).field FROM ...

EMOFEIH BVE CNISEBX IS —24EMLET,

8.16.5CLDFHMICEREA T B38D. *CWLWSHRFRIBR T+ —ILRBIIT IR TOTr—ILR 1 ZEHKLE T,

8.16.4. ESEDEE

BEEDIINDBALEFHIC OV TOBEY BB DA WK ONRLET £\ FefzHA. BT S
BT,

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

RAIDHITIIROWZHBEL . 2B DO TIEROWEERBL TOE T, EBE5DHAETHITIEN TEERT,
MFOLSIL T EEEDFDEL DT T 71— LR ZEFH I 2N TIET,

UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

CC T SETERDF|ZDEDICHENZ 5N T 2UNEHN RV Y (RBRICIEER TIRWLWIY) LHL. &5
DA TR ZBRB Y 25EICIFIRMDRERIEITTEEL TS,

Ffcs INSERTORREL TH T T4 —ILRZIEE T B HTIEY,

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

BT 71— ILRETOEZSZ TUWAITHIE. FZDDO Y T T7r—)LRIENULLEBICADE T,

8.16.5. (LW HETHESEDEH

BWEHERTOERSEICEHEL THR&L RIS IE SR CEEN HDE T, CNSDMRBNCKDER)Z
2a—hAYRHREINE T D ZOBERICHIHEZHSBVERELZIBDBLNEE Ao

PostgreSQLTId. BWEHETOT—T L& (Fidplf%) DBRIL. REMICIET—TIILORETOE
BEDEANDBBEEICICHRDET, FIXIX. 7ilRLIzinventory_iteme WS T —TILHHBEL T XD
KOICERIM T ZEMTEET,

SELECT ¢ FROM 1inventory_item c;

COBVWEDLRIRE—DESEDEDTZERT BDT. HAIZUTDOLITEDET,

("fuzzy dice",42,1.99)
(1 row)
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7=120 BRI T —TILAEDHEICHIBICHL TRy FIESNZD T, COFIEREVWEHEDT—
TILCcEWSEFIDFID WD SEMEL 7B I R W EITSEEL TS LY,

BE Dtable_name.column_nameWL\SFZEMDIBX L. 74— ILRERZET—TILDIREITOESED
BICHL GERAL TWALEERBIEHTEET, GIERDOBED S, EBRICIEFFDOIOIBREEICIFTR>TVE
HA0)

SELECT c¢.* FROM <inventory_item c;

LEDSQLICDWVWT, BRESQLTIET—TIILORB N AL DFNCEFEASN T ROLSWHERICE B
EHTVET,

name | supplier_id | price
____________ .
fuzzy dice | 42 | 1.99
(1 row)

DEDINUE FVEDEDRUT THTD DEIICEET HELVSIETT,

SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

PostgreSQLTIE. CORMADEMEZ T R TOEESEDEDOKICERLE T, 72720, AIICERAEL &
DI, JEDIFBENEMART—T LA THRVEEE BT ENZTIRIMTIEIREL HDE T, HIZIE.
myfunc()AH'%la. b cH'5RZ2ESRZIRTEM IS T 2. D2 DODOBVWEHLEIFEILHERZRLET,

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

(7

PostgreSQLTId. LD1EBDENX Z2FEEB DENICERICEIR T HE THDOREZL

BLET, [>T COBITIIEESDEX ZE>Thnyfunc )IFZATICXL TIEF DIEY
HEINET, TNHSMEREH TEDLSIBFRZBIT VAL, ROLIBBVEHEIC
FBREHTEFET,.

SELECT (m).* FROM (SELECT myfunc(x) AS m FROM some_table OFFSET 0) ss;

OFFSET 0DAICED. AT T 1< 1 h¥sub-SELECTZ MHBL D.3L Tumyfunc () M 1&ZX Bl
VHINBEXICB>TLESCEZTE Y.

composite_value.*DIEXIE. €N HYSELECTD H /') Z . INSERT/UPDATE/DELETECDRETURNING!) R~
VALUESA % ZWEITOY RSV 2 DR IR N IIBE . COBDIRANINE T, ENUADIS
B (CNESDBXORBAICANFIZE>TWBIEBEEZEAET) IF. BEROMEIC. Z{IIL Th. EIFED
DEHF A BERS. ENUIETITRTDI 1 ZERT 370, RILESEDEIEDIRLERINZHDSTT,
Bz X\ somefunc() M ESEDMEDS |1 BEL DL T U TFTORWVWEHLEIEELTY,
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SELECT somefunc(c.*) FROM <inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

EE50%EHinventory_itenDIRFEITHE—DEESRDEDS |FE L TERBISEINE T, COLS%
BERICHAFABLEEAD. ENEDIFZEICED. EERDETH S zEKL TWADH BEREICE S
DT, DIFZDIERBVWEIETY, FZ. N—H D *DcEFBTIIARLLT—TILEHZIWNERI2EBBT 3
BbDEART—H. DBV T—TILABDODOFZEDHEESH TIF R REEICIE. ccWSEFID
FHHNIFF|BEL TORRIMBRINTLEVE T,

INBSDEZFZRIRDOIZHIT B LTFDIDDEVWEDLRIEFELCEKICRDE T

SELECT * FROM inventory_item c ORDER BY c;
SELECT * FROM inventory_item c ORDER BY c.*;
SELECT * FROM inventory_item ¢ ORDER BY ROW(c.*);

CNSDORDER BYAIE TR TITOEEEDEZIBEL THD. 9.23.6 THEAIN ZRANRE>TITZ LN
B IAERICHRDET, 7=72L. inventory_itemZcE WS EBIDT A H BB EIE. BRUDAIZZDFICELD
TOHLREBEZSNDD T, D2 DLIFREDDDICEDET . UANTRLIZOERELSIZ TH DL T=6.
UToBWEHLED LEBOBHDOLECICHEDET,

SELECT * FROM <inventory_item c ORDER BY ROW(c.name, c.supplier_id, c.price);
SELECT * FROM inventory_item ¢ ORDER BY (c.name, c.supplier_id, c.price);

(BEOAIZFT—T—RROWEBERL /=T AR5 O 2 &AL TUVET,)

BEIDMEICREEL7=H5— D DRI EXNEEIX. EEEDED T r—)LRZED H 9 BB
HEEFERATIZIETY, CNEHBICERET 245, field(table)xLW\SidiEr table. fieldeW\S5EAIE
MHEEICHERIEET T, HMZIEX. A TORWVWEHEIZREZETY,

SELECT c.name FROM qinventory_item ¢ WHERE c.price > 1000;
SELECT name(c) FROM inventory_item ¢ WHERE price(c) > 1000;

Il BEAEDF Bz 1 DRIFTEBBEHN HBEL T ENZLESDRETOHRVHI LN TEET,
UTFOEWEHLEIEFTARTEFTY,

SELECT somefunc(c) FROM {inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

COBBMIEEEE 71— ILREEDEFMICED. BERICW T 3B zERAL BN T—)L
RIERETIEHTEET, LORBOBVWEDEZFERT Z7 U r—>avid. somefunch 7—7
ILDEDFTIEBWCEZERICIEE# T D2REDHBDEE Ao

(7

CDESBIEICR D0 EEE D Bz—DFEIFE3BHUC. FDEREICERE
N374—)LREEIL&RIZDITBIEIEBRTIEHDEE Ao BERAEEITIETr—IL
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READBIRHIMBLIN DT, AL DEENFTZLAVWCBEHREFOE TN TEE
A, B L TOERRZEE 5 —DoDHEIF. B E AF—TEMT 5. OF
Dschema. func(compositevalue) X g3 TYo

8.16.6. B SR DA HNIIEX

BEBONISTFINRIBIZ. BL2DT7r—ILRBDI/OZHEBRI R > THRIRSNZIER Y., EE51BE
ZRIKRY ZEMHDSBRINE T, COBMIL. BLAETEIEN (L)) CBHRLIZIBREBOAY Y
(,) THEEINET, FNOMIDZEAXFIFERINE TN, FIMOREBTIE T+ —ILRED—ERE A4
INFT, 12720 BRICEKD HBEIN BV DOWVWTIF. FDOTr—ILROT—2B B A HZHRANC
RWET, FlRIE.

I( 42)I

FIRDOZAXFIE EDT4—LFEDBEROZEIFERINETH T AADFEIFERINIE
Ao

FIRD@ED. BEEDER IR T BEHIIE. AL DTr—ILRERX ZE5 | BT CTHEAEH TIET, BL.
T—ILRENESRERDO/N—HERIELIE 2B HICIE. CHUEBZTY . EFEMICIE. 3F. 77,
THEIIAR. Ny IRSyIanBUT—IILRDBE. ZE AR TEAMNENHBDE T, 5| B THE-S
TERED T —IILMERICZES BRI /NY IRV ab FEES HE. TDORICNYIRAS Yy a%
FIF TSV (el 51BN TS ER RO Tr—ILRERNIC_EDS | BN OEAEHhENHBE.
NIZZEF | BARERINFELTHERINET, i SQLUTFIILXFEFROE—5 | BRORAICEL
TY)o TDEFTIFESBIT T IEXEL THRIRSNTLES. 2TOT—EXFERET MDA EL
LT 5IAMMTTEEFICNYIRTYS Il KB IR —%FERAT RN TEET,

FTEBRZET—ILRME (DY I PEIMORBICE 7K FE D BVHD) IENULLZRLE I o NULLTIE7R<ZE
XFH 2 B L TEEh g BICiE " E5Ehl TLET LY,

BEOHDLETIE. BLTr—IILMEDEXFHDIFE LB hr <. ZE5 B NIRRTy
2o ZEXFZEECHBICIE. TOTr—ILMEZ ZE5 AT THLOTHALEYT (BAXFICNT BT
DIBIFBETIIHOEE AN AIGMZEZROET) o 74— ILMERISEDIAIN - ZES AR P/N\v Y
2oL ald ZEIINE T,

e
SQLOVYVRABBCERL7=bDIE. FITXFHNITTILEL T, 0% EEEEL THRIRS
NBZEEEZTEWTLIEIV CNUIREBR N YIRSy a0 ERICLES (TR —
IXFHIEXHMERINBZZEERELTVET ), Az EEEDEDTICZES I B

ENYI ATy aziEDdtext 74— ILRIEA T BICIE UTFDOESICED BIFNILRDE
BAo

INSERT ... VALUES (E'("\\"\\\\")");

NEFIFZIILTO v A EILRILON YIRSy azB0RT=0. EEEED /N —
HTEINDBHDIE ("\"\\") DEIITHEDET, LT, textT—2E DA NBEITES
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N3XFFNE"\IZDET (BL. HRIEbytearW\ ol FOANBEHNVIRTvEa
RIS T —2BE /-S> TVWBIEE. 1DDN YIRSy axEERDT1—ILRIC
NS BFDICAT U RRICSEHD /NI ATy abREBIZRDET ), RILG|BRFTT
(4.12.4%8R) #FEALT. CONYIRSYY a0 B EZHSTEN TIET,

(7

SQLOYVRARICE B R DEZE<E. BE. RIWEMBXOFENEERR DT I ILENX LD
EEDEE T, ROWCEBEERTIFE BEEDA NUNDERFELRCHFETE L D
T1—IIREZFER T BN TEIET,

8.17. s A

FHHET. HEIBERE(ZOHEFHOIRAECHEMINETT)DEQCEHFHEZRDLT T —XETT, FIZIE.
timestampDEFEIF. REED FHIN TV IRBODEFEZRT DICHESILH TEEZTLLD, CDHE.
F—4&Bl I tsrange(Ttimestamp range 1 DFE#E) T« timestamphtiRETERE RDE T, IRETEICIETS
BIEFEDRIFTNIEBDEE A.Chid. ZEROENEEDH]. FE. BOLTICHZDODBHEICERINT
WBARREBENLHBZHD5TT,

EHEEI. —DDHEANDZLDERDEZRF TSI 3. o BEIDELRDLEDOBLZN BHREICKRIETE
3. BEDEBETENTY, AT D227 DDICRLC BN OBEZESON DL HEELFTY
O\ M DEEE. HERICE DR EBDEFRELVNSTCHDICHAATESTLLD,

8.17.1. {8 AH DEFFEZ!

PostgreSQLICIE. U T D#EAHIAHDEEE A HDET,

« int4range — integer DEGH

int8range — bigintD&3H

numrange — numericDEIH

« tsrange — timestamp without time zoneD#ZEH

tstzrange — timestamp with time zoneD&E[H
« daterange — date &5

COMICH. B OEFRE A ER T D ED TIET5ELIICREATE TYPEEZEEL TLE3L,

8.17.2. f3l

| CREATE TABLE reservation (room int, during tsrange);
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INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)');

-- 88
SELECT dint4range(10, 20) @ 3;

-- BAbD
SELECT numrange(11.1, 22.2) && numrange(20.0, 30.0);

-- LRROEF
SELECT upper (int8range(15, 25));

- /\L_l:l 0) -I'%
SELECT int4range(10, 20) * dint4range(15, 25);

-- EEIFZED
SELECT dsempty(numrange(1, 5));

FEEEICOVWTOEEFLBEROTEEAZAMIDWTE, £ 9.5085%k 9.51 B HL T/ZTL

8.17.3. FALTIRR LV IIRST

ETHWVERICIZNT2DDIER. DEDTREY FIRMEHDHDE T, CNSDOEDOBICHDEILTRNTED
HFHEICSENE T, FCERCIE. ZOBREBARHLIEFRICEENICEZERKL. BWEEREIZ. 20
BRENBEICEEN LV EEMKLET,

LEEXFHORATRILE ACICTREIET 1T MW TRMEIET(UTRLET, BHRIC. ACE
PRIEIEM]IT W ERRIEIET) I TRLET . (FFLLIE 8.17.5Z2 8L TS L)

¥ lower _incd KT upper_incldEn 2. EEO TREL LREHD L TLWEIHNESIHERELE T,

8.17.4. RO (BR DL\ )& H

EHEDO TIRMEISERTEIENTE. COLE. ERELD/NEVWITARTOEIRZDHEEICTENBLICH
DET, ALKIIC. BED LRIEDERT DA TE. COLEIF. FRELIDAZVT N TOENZDEH
BICEENBILICHBDET, FRIEX EIREDNBACHERINIEEE. TCOEREDITARTOMED £
DHENCFENDEAHBINET,

Nl Enen. TREN T FRER K THS. HDWE. LRENT IS IER K TH2. LBER
FTELRIFETY, 1272 CNSDE R ADBIFEFH R DEICIERSRL. EWSTE, L TEREO—EBIC
BBIEIETIRLV, EWSTUITEEL TLIET L (0FD. BLTERADBRARLEE WV ST-bDIEHNFE
A — ZDFIICEVTHENUIEENICHAVWIRRICEBRINET,)

WSODDOBRBNIITERAXIOBXHNHDETH . EBHEEOEEEICEET BRD. Chid—DD
BEL T/ NE T, Bl X IEtimestampDEEFE T[today, | DEMKI [today, )X BLTY . LH L.
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[today,infinity] DEMKI [today, infinity) L DLEWVET — EBE I timestampDHFFRI R EinfinityZ
BHFEE A

A% lower _infH KW upper_infldZN 2 NEE D TIREE LRENEBEADE SHZRELET,

8.17.5. SEE D AT

SEFEEDANIE. U TFOERD—DIELRITNILBRDEE Ao

(Tlower-bound,upper-bound)
(lower-bound,upper-bound]
[Lower-bound,upper-bound)
[Lower-bound,upper-bound]
empty

AIICHIRATEE D, FIFEME RTINS TIRIEE ERIED LV TLSH AL TV 3h Z2RLET RED
ADempty THBEITERL TRV CHUFZEDEHE (BEICZTENBMED 1 DHRV) 2RLET,

Lower-boundi. ZDIRETEDBENRAIMEL B ZXFHH . HBDWNIEEL TREREN LRV EEIEE
TERIDNDWVWETNHTY, FERIC. upper-boundid. EDIRETEDENAEASMBELRZXFHIH . HBLE
HBEEL TERENBRVCEZIEETINDOVTNH T,

EREIL" (ZE5 | B THEA N TIEY , CNIHISICBRMEN AFEMN. AEM. o~ ZE5 B
HBZWMNINYITRAZYT a2 FATVWBRGEICHNBERDE T, Z5LARITNIE. CNSDOXFISEHRDEX
D—ELEABRINTLESIHNS T, ZEF|BARHIWNINYI RSy a%x5 | BRI TIESNIIEREDH

ICANBICIE. EDERIC/NY I RTYS 2% ANTLEEW, (Fe SQLOXFEFNITZILEEL LIS, =
B AR CHESNIEREOR T ES AR Z2 06T 2 TIDO_EF | AR ZRI EHTEXY,)

HBWE. 5I|AFTHEA2RDDIC. ERDBXD—EEHABINDZITARTOXFE/\YIXZYyIaTIR

T—=TFB.EVWDEDHTEIXT,, P FEREEL TEXFIEIBET AICIF""CEVTKLIESVAHE

MW, BRENERKTHA IR >TLEVET,

RFMEDORIBICZEANF e ANBIED TEIEIH . FHINRICHBZIZEAXFIFIT R TFRIEDHZVIF LR
EO—EBEABINET, (COZLIF BEREICIHOTRIEEDIBLNFEAL. EETRULDDBLNAEYE
Ao)

pES
CNSORBIE. EABDUTSILICT— LR BRI SR IERICEBTVET, 3
M BREIE8.16.6 2 BIBL TSI,

B

- 3%%%‘\
1ZBFBV. ZOBOBIITARTEEFND
SELECT '[3,7)'::int4range;

- 3%7{)%%@\1\73{\
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ZORBOHISIARTEEND
SELECT '(3,7)'::int4range;

-- 1D fE.
A2 Z=EBD
SELECT '[4,4]"::1int4range;

- EENZAEAEBARVL( empty ICERIEIND)
SELECT '[4,4)'::int4range;

8.17.6. EEEDERL

SEEICIE. ZOEFABELFRCRBIDOA RAZ T ZEBED HBOE T, AV AT I 2B ESE. RFED
EE CREBEIAZELTITECOT, UTIILDOEMTEHEZTR T 5EDEHERBRIEHZNTLEDS,.
AV ARSI R2EUI2 D I3 D05 | BZEDE T 51D 2 DD T (FCT-FRIE, LV c EIR
B WSIFEENBRROEEZEMLET 5 HN3 DO K TIE IFBE DS I TIRELILERADERD
EHAZERLE T, IFEDO5 BT UTOXFINOWIT D TRITNUIEDEE A T()1. T(T1. T
KTl [110 BIRIEL

-- BEBEATIE
TRRAE.
L PRfE.
ZLTEADPBALTLSNBEVTVS D%
-- RIXFHDEM=ZIEET D
SELECT numrange(1.0, 14.0, '(1');

-- SBEOFIHMEEINB .
‘D' EEELLDLELICAS
SELECT numrange(1.0, 14.0);

-- TR (]'=IEBEL TV B DN

int8rangel BB AR EFE (FEBR) R DT
-- FRIEShIERICERINTRRINS
SELECT dint8range(1, 14, '(1');

-- BREICNULLZIEE T B &\
& D LR,
HBWVWETREIBEVNC EICHD
SELECT numrange(NULL, 2.2);

8.17.7. BEEARY 5 SB[ BY

BERHY A EEFE . integerPdateDLDICEAREICE RSN ATV T 1DHZEREDEFEDLE T,
CO&SBBUIBEVWT 2D0BRDBICENREH 1 DHHEVET, ZD2DODERIFHZEL TLSB LEW
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79, CNISEFRNREFHC RN TY BB EE TIE. ERED2DDEIC DV T. ENSDREICH]D
BEZRDIFBIED . WO TH(BBDWE. IFLAEWDTH)FBETY HIZXIX. numericB X timestampHl
DEFILEFHI T, (timestanpDIEEILRFEN HZD T, EBHACISBERE L TIOIRSZEHAEET
TH ATV TORZIZICOVWTEODBRVDHE BT H S, EEN THIEEZ S AN ERVTLLD,)

B REFEEICEAT 331 200EF X HlF. FERDMEICDOVT. RR1HZWVIETRILDBEEVSDHDH
BEREICE Z BNDH EWSZE T, cERA->TUONIK, SEFDBROBALRIR. HHLIRELER
WIZDOWVWT, ZDEDR, HEWNIFIDEEES>T. RIEZIRTIEH TIXT, FlRIL. BHROHEH
B4,8]2(3,9)IFRECMEDESEREKRLETH. N numericOEFEE THoTBS5EFSTIEHDOEL
Ao

B ARSEEEIIZOERE TEVN W Ty TOH 1 X% R8T 2 EHRLBEEEIFE ORI TY, [ERL
BAHIIEF R BOEFEE Z. F—DFRRIC. FHI FACER. BUOSRERICOVWT—EOERICEIRLF
To ERLBEHAIBEEINRVES. B3R OEEIIHNTELLLEVWDOEL TRbNET . ZHidfl
Z. ENSDBEEMICEICEOES THoEL TH. FBLWeInEd,

HAAHDEF B THDintdrange. int8range. H&Udaterangeld W\ NHEAL /- TFIRIEX BV LR
B, DED)DERCHERZEVE T, LHL. - EROHLERIICNLIBOFRZESIEHN TEF
ER

8.17.8. HiLL BB DER

MBEOSHBEREERTDIEHTIET, HoLHDESHRIBRAIK. HAHIAHOEHFEE Tld. ZDIRETE
ICDWTOERRARHEIN TUARL, EWSZETLED, FIZIE. float8%ERE LA T 2L W ERFE T
EERTDICIEIRDESICLET,

CREATE TYPE floatrange AS RANGE (
subtype = float8,
subtype_diff = float8mi

);

SELECT '[1.234, 5.678]'::floatrange;

float8ICIZERDH B ATV 1D HRWVD T, COFITIFERLEAREERL TLEE A,

HMEOHERZERY DL RETEIIEL BB-treelB BT VXA PREBIRZIEE TS EOENIEE
DFHENCABDZRET BV —MNEZEE T BEHTIXT,

IRETEAD. EFEH T A< R BEZ RO E 2 5N 551, CREATE TYPEOY >R Tcanonical(1E
L) B EIEE T INENHDE T, IFRLERIL. SEDEE AL TRITED., TNEREEHREEH
DEZIRIBITNILEBDEF AJRDEIF. ATMECIZFERRZERBEEERICHE>TLShBLNEE AL B
CEDEESZRTEH. FIZIE. BHROEFHRTHS[1, 7]C[1, 8)DIEHRILHESIF. B—THB3NEHLH
DFT, BERZIHEADORFLRMEN . WOTHREILHERDELCEICEBRINZD THNIL. IERLENDOH
XA TH>THNEVEH A ERCEBEIT. BICTRR. BUIRROE X ZRAE T 2717 TEHOFEE
Ao IRETTEDIEM TIBLIDBAREZL T A DA TV T2V WEBIFIBEREZ DI HHDET,
FIZIELtimestampDEEEZ X TV T O A X Z 1KLL TERTDEN TIFE T CDOEE., [ERLEH
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SRR DB >TUWARWVMEFRIEZ D DM ENBDE T HBLE. EOHNDDICIS—ZRIFBIE
HTEEY,

7o, GISTETUFSP-GISTA > T v I RE—FEICBEONZEEREUS. RETEDERD. OF
Dsubtype_diffEEHEER I RNEITY, (FDT>T v Rldsubtype_diff B THIBRELE T H. =9
BHAIREIN TUVBEHILER DL HEDHRMWTHEVNEHZWVWTL LD, ) RETE DE DB, 2
DORETEDANBEZED. ZDED(DFED. X5IKY)Z float8RDEXL TIRLEX T, LDHITIE. B
Dfloat8DV 1+ BEEFH U H TR loat8miZFESe R TETXTH . FNLUNDIRETTE TldfA
SHDBRZTIHNNEL B ZTLLD. ZERZVNNCL THFTRIRT ZMICDOVWT, BIEMNBRREEHNE(C
BEINELNEE A, ATREREEDICHE LT, subtype_diffRAZI. BIRLISEBEF IS REBEIEN TR T
2V —MEBECFELBWVKIICTARE, DFED. V—HIEBT. IBBE D5 |HH2EE D51 8LD LIZRZHEIE.
N EDBEBOERIZEICEZNETT,

subtype_diffEEBDEMILITNITIT TOABVEIZTISRLET,

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS
"SELECT EXTRACT(EPOCH FROM (x - y))' LANGUAGE sql STRICT IMMUTABLE;

CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_subtype_diff
ik

SELECT '[11:10, 23:00]'::timerange;

HHERBDIERMIC DOV T, KDEFMABIHRIFCREATE TYPEZERRL TLESL,

8.17.9. 1>7TvI R

EEAZDTNICGISTE LUSP-GISTA > Ty I RZER T 5D TEE T BRI, GISTT> T v I X% 1F
BX 9 BITIE

CREATE INDEX reservation_idx ON reservation USING GIST (during);

GiST®HBWIESP-GISTI> Ty I RN H B U TOHEREF 22 CRRZERICKRITTIET, = &&
<@\ @>\ <<\ >>\ - | Y &<\ BJ:U&> ((J:DE¥%E7Q:I|%$§L;$ 950%%/&6\LT<TC\\3\/\)0

I5IC. SEEEDT)ICB-treeB LUV /Ny a1 > TV I A EEREHTIET . CNEDIVTYIRICD
WTE EXRIC. HBEEBDAD B REEDER TY,, SBEDMEIC DV TB-treeDV—hIED. <&
U>EEFIDOVWTEESN TOLETA . IWEICIFZDIERIIHEDEH®RD R B TIEHDEHE A EH
BIDB-treer /\waDHR—MIRBICA VT v I REERZE LD TLA RREFCAIBANIIY —F
Ny a%ETEBRLIICTBONELREMNTY .

8.17.10. sEFE D&Y
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88 54

UNIQUEIE R AT —1EICIZ BRI T A SEFRICITERISEH TIEHOFEH A, KHODICHEM
(exclude)&EFESZED AN BRI EH LV TY (CREATE TABLE ... CONSTRAINT ... EXCLUDE%R &
L TLEETW)o HHHIRIC KD, SEREEUC DWW TIERDA RV R W% IEE T RN TEE
o BIZIX.

CREATE TABLE reservation (

during tsrange,

EXCLUDE USING GIST (during WITH &&)
iz

COHEKNF. T—TIL ETERDDBHBENFRFIFET B ZMHITET,

INSERT INTO reservation VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)');
INSERT 0 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)');
ERROR: conflicting key value violates exclusion constraint "reservation_during_excl"
DETAIL: Key (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00")) conflicts
with existing key (during)=(["2010-01-01 11:30:00","2010-01-01 15:00:00")).

btree_gistDILERZE>TEED A AT — DT —HEUI DV THIFINZ E&R T 2N TIX T, Chz
COICEHE OB AR D EBIE TATRRAEZEEEN TETET,, AIXIE. btree_gistz1> R
F—ILL 7B ROBIFISEEDERDICOVWT, REEDHREZSDREICKICOAEMBLET,

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
IE

INSERT INTO room_reservation VALUES
('123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO room_reservation VALUES

('"123A', '[2010-01-01 14:30, 2010-01-01 15:30)');
ERROR: conflicting key value violates exclusion constraint "room_reservation_room_during_excl"
DETAIL: Key (room, during)=(123A, ["2010-01-01 14:30:00","2010-01-01 15:30:00")) conflicts
with existing key (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01 15:00:00")).

INSERT INTO room_reservation VALUES
('123B', '[2010-01-01 14:30, 2010-01-01 15:30)');
INSERT 0 1
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8.18. A7 x VMR FT—2E

F 7V T URERITF (OID) I3 PostgreSQLOMEB TR R 8> AT LT —TIILDEF—E L TERINET,
Ffo T—TILIERBSICWITH OIDSHYFERET N TLVB A default_with_oidsiEEMA BN RHE
FRE. —F1ERDT—TILICIZOIDIFEMINE R Ao 01dT —2BIIF TP T OMERIFERLE T,
0i1dICIFRIBEID VDD BDE T, regproc. regprocedure. regoper. regoperator. regclass. regtype.
regrole. regnamespace. regconfigd &UregdictionaryTd, 3k 8.24ICBIEZRLE T,

01dT —HBUIIRTE. FSHRLANAPBHEL TERESNTVET,, ChIE KIREL T —ZX—21&IC

DI T—RBETBICE T D TEBOEE Ao KIRRBERDT—TILRICEVWTH D TIEBLDBLN
FHA ED®. A—FERT—TILDOIDFIZEF—EL TR T 2DIEHEENID TIEHE A OIDDRER
13 Y RAT LT =T IADERDGEICOAMEREINET,

01dT—2EBEKIE. EBUNDBEEIZIFEACITVEET A L L. BHEYL TEVvXNTRIEH TSI #
DB EREDBYEE F2EHAL URIETAENTIET, (ChET L. FENFEFELRLOBTE
AAEIHMRABRVEISEEL TETLY,)

OIDDRIBT —2BIE. ERDALE N —F U UMIFBEREZITVEE A CNE5DIL—F > Tid, oidB
HEHRTILSIBRRMIOBIETIZHRL S RTLF T IOMBDOI VRILAERZIFANTDRRLIZD

TEET, BT —HEUCED AT ILDOIDEORENHEICHEDE T, FIZIE. mytableT—TILIC
BE&EL 7opg_attributefTZHEER T BICIE. U T DELSICEEIR T HEHD TEEX T,

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;

RDESIECHR T BHREIEHOEE Ao

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = "mytable');

BEDEOBIAVIIICRZETHA CNIPBEICEMIETN TVET, RB3ZXF—<ICmytableT—7
IWH BB BB FICIFE. IELVOIDZEIR T B70DIC. FDEMGRSELECTARELDE T, regclassA ST

TR RAEF—INADFREICE>TT— T IERZRVET DT, BEMICIELVWVRRIZITVET, [
BRIC. T—7ILDOID% regclassicF v A 22 BIEDOIDD S VR ILRRICEF T,

R824 X Tz VMEBFT— 48

& Eol ] e fEDH

oid TART ¥fEA T OB T 564182

regproc pg_proc e sum

regprocedure pg_proc 5| DR =R DB sum(int4)

regoper pg_operator BETH +

regoperator pg_operator S MOBEFOEETF *(integer,integer) or - (NON
E,integer)

regclass pg_class L—>3v pg_type

regtype pg_type F—REZ integer
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By B Bl fEDBF
regrole pg_authid O—JL% smithee
regnamespace pg_namespace LRIZEER pg_catalog
regconfig pg_ts_config TFAMREREE english
regdictionary pg_ts_dict THRAMEREES simple

ZRIZRE T I —FHMINTA T IRDOIDRIBEIF TR TRF VBB ZZIT AN HARIZX

F—VEHBEERRLET, 7720 WEDKRR/NIATA IS I RDoIFenairnid. Bt 3IcH
HLE T, regprocregoper B EIL. —E AR (A—/N—O—RLTLWAW) ZHIOAZ AL TRITAN
BT, CNODERICIERED HBDE T, IFLALDIFE. regprocedurexfzidregoperatorz{ER T 2D
DB TY, regoperatorDiFE. BIHBEEFIIRFERADA RSVRZNONELEER T 2L >TEEDS

nEd,

FEAEDOIDRBE DTSR DB MEIFEKFEDIER T CNOSDEDIDOEHRHM BRI NIKA
ICEET 255 GUDOT 74 LR PE2—%RY) BRINZA T VM OEKESZERLEF T . 5l
ZIE. Fhtnextval ('my_seq': :regclass) WS T 74 LR EF DB A PostgreSQLIET 74 )L
Himy_seq>—T >V RMKFT D EZIBRLET . R T LAIRREICZOT 74 ILERAEIBRINLAWRD. O
D=2 AZHIRIEEFE Ao

A5
OIDRIBBUSF SV B IS 3V RERAIICKERICIEREVEE A, TV FTHELIEHREL T
TNET DT REDFHEICREDBLNEE Ao

S RT LAMERAT 35120 FOEIExId THRHOENS VI3 (BRL Txact) MBI FTI. Ch
iFxmine 7 LAE LUxmax> AT LFIDT—2BTY, hSUF oS3V @Rl FIF32EVRR T,

ST LDPMERT 230 DHEAIFidcid. $HRHLBEIATVREBIIF TS, Cldemind R T LFIH K
Vemax> A7 LADOT—2BTY, AV REBIFH32EVRETT,

D RTLHDMERY 2RBOHAFIItid. THRHOEZTILERIF 1THEAF) T, Chidctidd X7 L5
DT —RETY, Z7)LIDIET—TILRDITOYEN I E Z AT 570D (TOvoES. 7OvIR
DETNAYTVIR) TS,

(AT LY DFFMEIF5.4TEHALE T ,)

8.19. pg_lsn &Y

pg_LsnEUIWALDZE % 9 LSN(Log Sequence Number) 7T —RZ1&iN g S7-DICERLE T, CDE
IFXLogRecPtrzng PostgreSQLOMERHI 4> R T LDETT,

REBAYICIZLSNIZ64bItEEE A T, WALZRR)—LDNAMIBZRIELET LSNIZFIZIL. 16/
B374D848MD KL SII2 DD R Ty a THIFTBNISHIDIGER TR IRINE T, pg_lsnid Iz (E. =0>RE
DIZEDLBSEEF T R—FL TOET, 22DLSNIZEEFZFEVG ITETIEDAAET. BRI
N5D2DODWALDMIBEDbytesED TY
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8.20. R#fLlr—4~H

PostgreSQLEY S R LITIE. BEULT — ARSI N B HEAEDO TN ZHEENE T, BT —
SEIH T —RBE L TUSERATIEEAD BRO5 | BCRERT — 2B ZEE I 2OICERTIET,
CNOSOERATIRER LT —2EUL. HHEHROIREVD FHEDSQLT — 2B DEZ BIZEIZL =DiRL
oD g ZAREICHIEL TOWRWSEICER TY, & 8.25ICBFEDRUT — 2B A FIELET,

7%8.25 Bl — 4~ B

By Bl

any BN EDLSBANT 2B THRIFTANDIEZRLET,

anyelement I CDLSBANT—HETHRITANDZEZRLET
(37.2.5%BH),

anyarray BN EDLSHERY] T 2B THRIFTANZEZRLET
(37.2.5Z2BL TIETW) o

anynonarray RENEDLSHIERTT—2B THRITANZEEZRLET
(37.2.5%88BL TETW),

anyenum BEHIMEASHDIET— 2B EZISHTZEERLET
(37.258KUB.TEBBLTIETW),

anyrange BHHEFET — 2822 (SR e ERLET (37.25 £ 8.17%
BEL TSIV,

cstring RO LR DC T 2T AN S BLLIFIRT e ERL
F7,

internal BAHEH Y —N\ABET —FEEZIFTANDS BLUFRTEE

language_handler

fdw_handler

index_am_handler

tsm_handler

record
trigger

event_trigger

pg_ddl_command
void

unknown

TRLET,

NERT—2ZvINN\R S fdu_handlerZiR§HDELTEED
nEy,

A TYVIRTIEIXYRD/N\VRESIE index_am_handler%
BEHDELTEEINET,

F=TIH T TBERD/NRSIEtsm_handlerZR$HDE
LTESINED,

FEEDTEOS | HERS. HIWNHRTEHERELET .
RUABERIS triggerZiRTHDLL TESINET,

ARV BER I event_triggermiRTHDELTEEINE
3_0

ARUMUADMER TEIBDDLIN R ORRZIEELE T
BIMEZ RS BWIEZERLET,

FIERORERELET ML EHIN TVBLXFIITS
LOESHETT,
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e B
opaque BEICEROBENOSHERL TW b < BT T -4
HOLHTY .

SR CTERSN AR (ZEN I HAAADBINICO—RINBZMNIBEREL IF ChEDOBRET—2E 0
ENTHRIFANIDRLIEDT BLIICEETEIEN TIXT, 5IMBEL TREUT—2ENMERINT
HEMD L RITHEET 2L, BROIERFHICRZ T 2H4EDHDE T,

FHRIBEETIERIN B TIE. BRI ZEHBICI > TFFAIINIRUT — 2B DA ZFERTIET,
RE FLACDOFHRSEEETIIRUT — 2B Z5 1 BB TERA T3 CH RBEL TRLESN TEO,
BRI Tovoiderecord (B KUBEANIAEFA RN ALL TERIN 3B EDtriggers
feldevent_trigger) DAHHEFRIINTULE T, £7c. anyelement. anyarray. anynonarray. anyenumds &
VanyrangeBl # R T 3L EBHE T R—323LDHHDFT,

internal BT —2BE. T—ER—XI T LICE>TAHEBHICOFRVHINZBEHEEE I 2355
ICERAIN. SQLEWEHOE TOEEF U HLICIFFER TEIEE A BRI BEHIDDinternal B D
S|P HBE. CNESQLAISHEUYET LI TIEFH A. COFIRDEEN ST —2EDZEM % RIFT
B=DICIE ROO—T 1> JHRBNCRESTENEETY, internal 5| A D REDH1DH B HZEZIRE.

internalziRTEESINDEMZER T REITIEHBDEE Ao

223



BT FHUERF

BOE BB EFEF

PostgreSQLIZHEAIAA T —FZ B L THZOBRCERE F=BAEL TVET, o /N\—h VTRESL
TVWAELSIC I—HIFIMB OB EEF 2 EE T 2 EHTIET, psqld\dfaAv >R \doav o RiE
TNENE TOFERBEAEAROBREFZ RN 2DIERINET,

HLBBEENRUCHE IO THNIE. ROEANAGEMS JULBIEEFE. LW<OH DOBERIICENZ I
AR EBRE AETHA T 2AZSHOBHEBRE FIE. IZESQLTHREIN TLAVLWRITSEFRL TET
Lo COILRIEBED VK DDME IDSQLT —ZR—IXEBEEY X T AICBEHL>THED. ZLDIBEZDHEEE
ISR BERER THERM Y BEEMABOET, AR, AFIZRESBDDTIEHNEE A BMOBEKIZ<T
a7 IIOBEEOHZEHETEET,

o.1. RIEEETF

BEORIEEREFHEATEERY,

AND
OR
NOT

SQLIZtrue. false. ZL CIREAIZEKR T ZnullDIMBEDFHIES R T LZERLET. U TOERERZS
BRL TETLY,

a b aANDb aORb
TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE
TRUE NULL NULL TRUE
FALSE FALSE FALSE FALSE
FALSE NULL FALSE NULL
NULL NULL NULL NULL
a NOT a
TRUE FALSE
FALSE TRUE
NULL NULL

ANDER FEOREE FIIAHETY, DED. BRICHEEZSZ A HBEADARI VR ERBET BIEH
TEET, LHL. BINOFEENEIC DWW TOLDEEMIZ4.2.14% 2B L TEEL,

9.2. LBEME SV ERTF

FOUIRTLOIC. BEOLLBREFNERAETI .
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BT FHUERF

|O.1 LEBEEF

HEF

< Ffcld 1=

Bl

INED

K7D
FLUMZENUT
FLWh 2 k£
FLW

EL<HW

HIITEIEEA

pES
ISEE TR T ERINE T, 1SREFLBRTFICRA BEETOE 3H

HBREFIIEEEDOHZETOT -2 THERATEIET, 2 TOBEREFIS_ITER F T
booleanEL DEEIRLFT .1 < 2 < 3DKLSIBRAE (T —ILEE3Z LR T Z<EEFHNRLDT) EXH T,

R 92T LI EBROMBEH WK OHBDE T, CNSISEEFERBRICIRDEWE T H . 1ZEESQLIC

Lo TEBITN BRI DB BDET o

9.2 LEBLBEE

i Bt

a BETWEEN x AND y BiC®H3
aNOT BETWEEN x AND y EilatayA

a BETWEEN SYMMETRIC x ANDy
aNOT BETWEEN SYMMETRIC x AND y
a IS DISTINCT FROMb

a IS NOT DISTINCT FROMb
expression IS NULL

expression IS NOT NULL
expression ISNULL

expression NOTNULL
boolean_expression IS TRUE
boolean_expression IS NOT TRUE
boolean_expression IS FALSE
boolean_expression IS NOT FALSE

boolean_expression IS UNKNOWN

boolean_expression IS NOT UNKNOWN

MICH B (LL&fEZY—+T 3)
BICRV (thEfEZY—+T 3)
ZL<BWINULLISBEE OB EHRICKS)
ZLW (NULLIZBE DB EERICIRS)
NULLT#%

NULLTZ: L)

NULLT#% 2 GERZZED#E)
NULLTAL GHZEEDEN)

BETHD

BHZNITETHZ

HTHB

BHH3WIFBETHB

TEHTHS

BEHBWIATHD
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BETWEEN R ZB IS B DIRE Z R DL SICEHMICLET .

a BETWEEN x AND y

&

a>x AND a <=y

EELTY . BETWEENIXERERICZENDEL TRAEZRSEITEFRL TET L, NOT BETWEENIZED R
MNOLLBELET FEELIAEIFSZFELEEA) -

a NOT BETWEEN x AND y

&

a<xO0Ra>y

E[E—7TY, BETWEEN SYMMETRICIZ. ANDDZRIDE A BRIDF I EELD/NTWD HLIFFLL WS4
ZUHEVRZFREIBETWEENEBFR T . CORMBZHIL TLRWEE. 2005 [ MISBERNICRHEN
FIDT, BICETIIBRVEECEDET,

AHDEESENDNULLOS A BEDOHBEEFIZIEPATIILS(TRBEIZEKT 3) nullzERKLE
o BIZIXT = NULLIZnulliZZRDE T 7 <> NULLBEK TS . COEENBYI THWSEIE. IS [ NOT ]
DISTINCT FROMiREEZMEAAL TL/E3L,

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

FENULLD A TIE. IS DISTINCT FROMIZ<>ZBEFEELTY . LHL. ANDEESEHNULLDIGE. C
3 RERL. FADANDHHBNULLOGZEIFEZRLEF T, FI#kIC. IS NOT DISTINCT FROMIZIENULLA
ATF=ELTIH MADANDNULLTHNILEZ. FADAHHNULLOIZEIZEZRLET CDK
ST INSDOIFEIENULLZ TRBAZME] TIE A< BEDED DL IICENELE T,

EANULLONULL TR WA ZHIREE S BICIFRDBFEZEVE T,

expression IS NULL
expression IS NOT NULL

HBWNE CNEEFD. FFREDRFELHEZIET

expression ISNULL
expression NOTNULL

NULLENULLEIETEL UV BIRICIEHDEE A DT, expression = NULLEEEZRL TIEWIFEEA (NULLIEIE
THHDOEZRL TLWSTeoH. FEARMEBRILEARECHIESMIHBTEIEEA)-
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(7

7T =23k oTid. expression = NULLAY. expressionh*NULL{EY 5T
INBOTHNITEZIRT CCZHFT 28R BDET, COLIET7 VT —2 3>
IFAEZESQLICTES S DICE T B Za<HERLF T, LHL. TNHATITRITN
IEtransform_null_equalsZ{ER T3 TRIDT DEN TIET . CNZBMICLIEE
&\ PostgreSQLIZx = NULLA)ZX IS NULLICEHALF T,

expressionHfTEDBE. [TRBEINULLEIE. TOT1—ILR TR THNULLDIFEIZIS NULLIZE
¥7hET, —HIS NOT NULLIE. FTRXBEEDIENULLY DL TD T — LRI AR THIENULLOIEAICEY
BhET, COEEICKD. IS NULLE KT'IS NOT NULLIFATEEHMETICHL BICR R OFER%ZR T HIF Tl
HOFEE Ao FHI. NULLEIENULLOEDOE A Z BT TERIFE 5D THRZIRLET, BHICED
Tl row IS DISTINCT FROM NULL@ B\ \drow IS NOT DISTINCT FROM NULLXEER G B3 AMNLELLE
DHBTLLS, CNBIFBICITEEDEDNNULLDESH EREL. 1TO T —ILRICDVTOBIMMIRE
ZE2{ThBVH5TT,

SEEMEERDMEE CIRAETTE T,

boolean_expression IS TRUE
boolean_expression IS NOT TRUE
boolean_expression IS FALSE
boolean_expression IS NOT FALSE
boolean_expression IS UNKNOWN
boolean_expression IS NOT UNKNOWN

NB5lE. BICEMMAZIRL. SEREENNULLTH > THONULLEE R T ZIZHDFEE Ao NULLIED A
FITNDZE TRBAIEWSESRIBEEL TN ET . IS UNKNOWNZIS NOT UNKNOWNAY. AN AH RIEER
TRIFTNEESHEVEVSEEREI. TNENFEEMICIS NULLEIS NOT NULLEBIL THBZuIiSFEL TL
7230y,

9319 KIS, LERICEHEL - W< ODVERRIEET I,

9.3 LB

R A i PlFER

num_nonnulls(VARIADIC "an |FENULLOD3 | DEE%ZRY  |num_nonnulls(l, NULL, 2) 2
y")

num_nulls(VARIADIC "any") |NULLOD3|#DEE%EIRY num_nulls(1, NULL, 2) 1

9.3. il BEE F

PostgreSQLOZ DRI T B RINERFHAREIN TVET,, BRERMRIVENFELLVE (FIX
(. BIS/B) T —28)ICDW T, Bkt s 28 CREOEEEFHALE T,

K OASEARRBBINEEFZRL TVET,
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R4 BHTERF

BHEFA e fl B®R
+ n 2+3 5

= = 2-3 -1
* & 2*%3 6
/ 7 (BEHOZDETIEROZEYD 4 /2 2

#0

% R (RD) 5% 4 1

A RE(EDSAICHER) 2.0 * 3.0 8
|/ TR [/ 25.0 5
[/ TR [/ 27.0 3

! (553 51 120
! s (RIERET) 15 120
@ faxdE @ -5.0 5
& vk X DAND 91 & 15 11
| EwhZEDOR 323 35
# EwvhZEDXOR 17 #5 20
~ EvkZEDONOT ~1 -2
<< EvRIEDES T 1<<4 16
>> Y Ny = DwIN 8>>2 2

EVNEE FIIBHT —SEOAEATELI . —AMDERFIZE TORET —2BUCEATERY,
Fo EYNEEFIFR 9.13ISTR I £IIC, bite bit varyingE b X FFIBUICHL THERTHeN TE
9,

F OSICEATTRE R BN E RLET . COFRADIpIE. double precisionzEBKRLET, CNSREHD
23 BR 25| BB F OEROE TIRESN TVET, FHCERN H2H5E%HRE. TR TOFRDE
BISZFDF BRI T —28%RLE T, double precisionT —ZICH I BEMDIFLALIIEAN T
LDCTATIVDLERBICREINTVET  CD7H. BELEFRIELDZEDIREWNI RN X7 AIC
RELTEDDET,

9.5 HilTEA%K
BE% REhfEs! L] &l =R
abs(x) (AFILEL) Xt fiE abs(-17.4) 17.4
cbrt(dp) dp AR cbrt(27.0) 3
ceil(dp or numeric) |BIEEDAZTVNZFLL ceil(-42.8) -42

5 BICREHTVER
ceiling(dp or numeri | (ABELLE—) SIBEDAZTVNELL | ceiling(-95.3) -95
c) 5 BUCRETVEER (ce

ilZEL)
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BE%
degrees(dp)

div(y numeric, x num

eric)
exp(dp or numeric)

floor(dp or numeric)

n(dp or numeric)

log(dp or numeric)

log(b numeric, x num

eric)

mod(y, x)

pi()

power(a dp, b dp)

power(a numeric, b n

umeric)
radians(dp)
round(dp or numeric)

round(v numeric, s i

nt)

scale(numeric)

sign(dp or numeric)
sqrt(dp or numeric)
trunc(dp or numeric)
trunc(v numeric, s i
nt)

width_bucket(operand
dp, bl dp, b2 dp, cou
nt int)

width_bucket(operand
numeric, bl numeric,
b2 numeric, count in

t)

REh{ER
dp

numeric

(AHEEFE—)
(AHEERE—)

(AHEEFE—)
(AHBERE—)

numeric

(B1#H DA FE—)
dp
dp

numeric

dp
(ASHBYE—)

numeric

integer

(AHELFE—)
(AHELE—)
(AHELE—)

numeric

int

int

S8
FIEEDNSVHELL,
FIBICRBIEWVEH
BN

10%EEL 7= (F A
XER)

bz ELL i

R IS
THEZE () 1T
abZE

albEE

BZ50T UK
EREA

U AEAL TR
ESUFETICTS

5 E DR (I
TOHEDHTE)

5 #DFFS (-1.0.+1)
FHIR
IDIET

IR ESRIETTYID
7T

b1MB5b2E TOEEFEICIL
M BFRT/NTvhco
untDERRT S LICEL
T.operandHEIDYTS
NB3NTYNESZIRT
o BEOIMAIDASEIC
FL TIF0F i count+
1%IRY,

b1 Sb2E TOEEICIL
M BFER TN vhco
untDERRT S LICEL
T.operandHEDH TS

Bl

degrees(0.5)

div(9,4)

exp(1.0)

floor(-42.8)

1n(2.0)

10g(100.0)

log(2.0, 64.0)

mod(9,4)
pi()
power (9.0, 3.0)

power (9.0, 3.0)

radians(45.0)
round(42.4)

round(42.4382, 2)

scale(8.41)

sign(-8.4)
sqrt(2.0)
trunc(42.8)

trunc(42.4382, 2)

width_bucket(5.35, 0.
024, 10.06, 5)

width_bucket(5.35, 0.
024, 10.06, 5)

\R
28.6478897565412

2

2.71828182845905

-43

0.693147180559945

2

6.0000000000

1
3.14159265358979
729

729

0.785398163397448
Y]

42.44

=l
1.4142135623731
42

42.43

3

3
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BE% REhfEs! L] £l 3]
NBANTUNESZIRT
o BFEDNMAID A SEIC
L TIF0Fzldcount+
1R,

width_bucket(operand | int N7 YD TREZS)Z  width_bucket(now(), a |2
anyelement, threshold L7=E2%icxfL.operan |rray['yesterday', 'to
s anyarray) dH'EIbY TSN B/NY  |day', 'tomorrow']::ti
yhEESZIRT, ASIE | mestamptz[])
DERAIID TRRELDNE
WESF0EIRT, ot
hresholdsid®R/NDHD
AETBICY—hINn T

BRENHYESTEIS
NISHARFE R BERIC
UANZSS
R IOICELHATEM T 2EMZTRLET,
$%9.6 ELENEIRK
Ba%K REhE: SHER
random() dp 0.0 <=x < 1.00&FE DE.EE
setseed(dp) void S Drandom() MO HEL TERINDS>
—R(B)DHRE (-1.ONSLOETOERES
EX (=)

random() HYiR T EDHFHIT S R T LOREITKFLET . BSADOFIRIZEL TOWFEEAAHD
ICpgerypto®D a—I)LZEBL TZEL,

REIC. FERAFREAR=ZABEEERITIRLEY, 2 TO=ARBFIZdouble precisionT—2E D35 L
ROEZEDE T, eNZNO=ABKICIF. BEQOBREMZIITUICTIHDEEIZTZDDD2EEN B
OF 5 IS

9.7 ZAFHK

BE#(SCTY) R () e

acos(x) acosd(x) WHRTX AR
asin(x) asind(x) WIE %R
atan(x) atand(x) WIF R
atan2(y, x) atan2d(y, x) y/ XD IEEERTEL
cos(x) cosd(x) R
cot(x) cotd(x) RIZEM
sin(x) sind(x) NEGAEE2
tan(x) tand(x) IE3EREE
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Pt 1!
EEMOBEZIRSRDA EIF. AlCRL B E B radians () cdegrees () ZFESZL
T, LD BEZFESHEDAD. sind(30) DESIBKFFNRIBEDIHIRELEITOSN
278, HRINET,

9.4. XFIRARERF

RETIEXFFNDEDORAEPIREDT-H DB EREFICDOVWTEHALET . CCTOXFIL
i&character7—%438, character varyingT —48 HLUtextT 2B DEZEAHET . FEHADR
LBED. FEEICHEIF TVWAETOBRMIIINSE TOT— 2B THERATI XTI AN character7—4
BzEALSEE. BBNICEAEXFHEOATFNIEVWIBENERLHOET O TEFRL TS,
EvhXF5) 7 —42 BT 2EROBEEDHV OO HBDET,

SQLTIFS I BDREIDICHY Y TIFBL<F —T—F 2 AT 2 XFINEHRZ VKON EERL TVE T, 5H/lIC

DVWTIEFK 9.8 BHRL T/ZTL\, £7cPostgreSQLI&. TN 5D L CEFEDOBEBFUHELEX %
ERTZN\—2a 0 FRMBELET (R 9.92BHL TSIV,
E50

PostgreSQLM8.3LDHIICE VT CNSDBEMIIVK DD DIEXFHN T — 2B DEZE S
BLICRIF T eDIF. 2o T — 2B ZEEBICtextBUCB AL TLVelXICRDFR T,
C DRI AEHE. SBEEICTFHL BV EEDRRE B o7 D THIBRINEL = LHL. X
FHEEEE T (| NIEKR 9.8 TRINDLIIC. DREHVEDDAND X FHE THN
I AL TIEXFIANZZIFHTE T, COMDIBE. UaTEEICEHEN BB S,
text \NDEARIARZEIRZ T o> TS,

9.8 SQLXFFIRHERF

BE% REhfEs! L] il R
string || string text XFHEE '"Post' || 'gresQL' PostgreSqQL
XFH || FEXFHE | text VEDDIEXFHIDAS  'Value: ' || 42 Value: 42
T3 IEXFT || XF NHZIXFIEE

3|

bit_length(string) int XFH DY bit_length('jose") 32
char_length(string) |int XFF| RO FE char_length('jose') 4

F7cl& character_lengt

h(string)

Lower (string) text XFF) 2N FICEE: | Tower ('TOM') tom
octet_length(string) int XFFIHRD /N1 octet_length('jose') 4
overlay(string placi | text B FH DB overlay('Txxxxas' pl |Thomas
ng string from int [f acing 'hom' from 2 f

or int]) or 4)
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5

position(substring i

n string)

substring(string [fr
om int] [for int])

substring(string from

pattern)

substring(string from

pattern for escape)

trim([leading | trai
ling | both] [charact

ers] from string)

trim([leading | trail
ing | both] [from] st

ring [, characters] )

upper(string)

RofER

int

text

text

text

text

text

text

A
FEELIHANFIIDIE
2

BRI FHIDEDHL

POSIXIERFRRIC—HT
SEANFHIEIOEL
£9. NEZ—2TVFIC
AL TLDE¥MIZ.9.7%
SHEL TLIETL,

SQLIEFRRBUC—ET 3
AN FHZWmOELE

Yo NEZ—2UTFICE

L TLOEMIZ9.725

PRL TLIES LY,

characters(F7# /L
TIEER)ICEEN DX
FOHEBTLRHBREVX
FF% . stringDHEE (s
tart) KE (end) .3\
I$EDMEA (both. 77+
JLNEbothT9) hr5H|
BRLET

#l
position('om' in 'Th
omas")

substring('Thomas' fr
om 2 for 3)

substring('Thomas' fr

om "...$")

substring('Thomas' f

rom '%#"o_a#"_' for
#')

trim(both 'xyz' from

"yxTomxx ")

\R

hom

mas

oma

Tom

trim() DIZEEr B4 254 | trim(both from 'yxTom  Tom

X

X e R FIC K

xx', 'xyz')

upper ('tom")

TOM

D, R 9.91CFE T BN FINISERBBMMEZR T T ZDVKDODNE. K 9.8 THIELAZEESQLOX F

HIRSEZRE Y B7cH. REBRICERINE T,

9.9 2D X FFIREH
Ba%K RED{ER itEA i =R
ascii(string) int S BORIDXFDAS ascii('x") 120
Clla—K, UTF8ICHL T
[EXFDUnicoded—R
RAERLES, D
MO ILFNIRRFEE
FRDBE5IEUFASC
I FTHRTIERDEE
A/O
btrim(string text [, |text characters(F7=JLk  |btrim('xyxtrimyyx', ' |trim
characters text]) I$TAXF) TEEESN xyz')
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5 RofER

chr(int) text

concat(str "any" [, | text
str "any" [, ...1 1)

concat_ws(sep text, | text
str "any" [, str "any

"L 1D

convert(string byte | bytea
a, src_encoding name,

dest_encoding name)

convert_from(string | text
bytea, src_encoding n

ame)

L]
tXFOHEETIRE
DX FF)%Z. stringD
BEEREDSHIBRLES
Exonizd0—-ROXF
oUTF8TIZ5 [#UZUnico
ded—RARA UL TR
hbnEd, Tl
FNAMFE AR TSI
BIIASCIXFEIEE T
B2HOTHINEHLBHD
F9, NULL (0)XFIET
FRANT—RENZDK
SHNANERINT B
M TERVDTEHFRIIN
FtAo

TRTD5IHDTF R
KIBZEELETNULL
D5 BUFERINET,

BE5IHERTARTOD
5187z XYIOX F ey
I THRELEY, F—3I
USRI FHEL T
EATNE Y, NULLD
I BRINE T,

XF%)%dest_encodin
glCEHLF T, DT
St AU src_encodi
NgTIEEINE T, str
ingldCORFSHART
BN THRITNILARDEE
Ao ZHIECREATE CON
VERSIONTREZEINET
o I HBONLHEERT
NEEBLHHOET, F
FRTREARZEHIZ DT
133 9.10%2 88 T

e AT

Bl

chr(65)

concat('abcde', 2, NU
LL, 22)

concat_ws(',', 'abcde
", 2, NULL, 22)

convert('text_in_utf8
', 'UTF8', 'LATINL')

\R

abcde222

abcde, 2,22

Latin-1(1SO 8859-1) 7
St AHDtext_in_ut
f8

F—ARN—ZDFE2A |convert_from('text_in WEDT—ER—IHFS

RICXFHN 2T EFT
o TTDFF BT ARIEsrc_

encoding TIEESNET
o StringlZ RSt A

_utf8', 'UTF8")

{EARDtext_in_utfs
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5 RofER

convert_to(string te |bytea
xt, dest_encoding na

me)

decode(string text, | bytea
format text)

encode(data bytea, f |text

ormat text)

format(formatstr tex |text
t [, formatarg "any"

L1 D

initcap(string) text

left(str text, n in | text
t)

length(string) int

length(string bytea, |int

encoding name )

EL
R THEHRDOTRITN
IEBDEE A

XFF)%dest_encodin
gICBHLET,

string®7F AR\ H
SNATFIT—2%Z1ES
LET, formatd#7r>
avidencode( ) ELT
ERS

NAFIT—E%TER
rRIBERUCHFBLLE
T HR—IN TV Bfo
rmatid.base64. hex.esc
ape T, escapeld0D/\
TheR ERIEYRD 2y
FENTVB/N %8
BD>—7 > Z(\nnn)ic
Tl NYIRSva
zZEHLEY,

SIMOERE T+ —< Y
FXFEFRS>TERE
¥, COBMIICEEE

HBDsprintfefllTOE
T, 9.4.1%BHL T

e AN

ZTNENOYEDE—
MFEANFICTEOIR
INTRITERLET, O
ST EH L
AOXFTRYISN I,
B D54 ZXEOL
VOZETT,
SXFFIDEEN BT
RLEYS, nh'EHD5
& XFFOER, S|
XF RIS
EELET,

string DX F#

5z 5N encodingT
Dstring DX FHo s
tringldCORFELAR

Bl \R

convert_to('some text | UTF8FFS1LA R Dsom
', 'UTF8") e text

decode('MTIzAAE=", 'b |\x3132330001
ase64')

encode (E'123\\000\\00 MTIzAAE=
1', 'base64')

format('Hello %s, %1S$ |Hello World, World

s', 'World")

initcap('hi THOMAS') |Hi Thomas

left('abcde', 2) ab

length('jose") 4

length('jose', 'UTF8 |4
")
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5 RofER

lpad(string text, le | text
ngth int [, fill tex
t])

ltrim(string text [, |text

characters text])

md5(string) text

parse_ident(qualifie | text[]
d_identifier text [,
strictmode boolean DE

FAULT true ] )

pg_client_encoding() |name

quote_ident(string t | text
ext)

EL
TEMTHRITNEERDE
BhAo

XFfIUTTHILNE
ZEANXF) ZXFF DR
IZBAIL TstringZlen
gthdRTICLEF T, stri
ngH'BHC lengthd RS %
HX TWBIHEIE (G
M UETENES,

stringD&AIH 5. char
acters(F7#4ILMIRR
—X) TEREINLXF
L zET23REOXF
HZHIFRLET

string®MD5/\v> 2%
SHELIGERTHERE
\WLET,

qualified_identifie
rz @Al FOEIICHE
LB 4% DmlFic5 1A
FhBrUEENZHIFRL
9, T7A4ILETIR &
BOFBFORICKHR
PEXFIFIT—IN
FIH2BBHD/NSX—
AhtfalseDIFEIE. ZD
LOBRDBXFIFER
INEY, (COBEEIZ.
BEOLSBA TSI
ICL TRAEIZRRIT S %
EEITERTLLDS.) CD
BT RTZT3HB T
ZYIDEEHBRWILITE
BLTEEW, YIDFE
PRELETII EDHE
BoEname[ [ICF v AT
BIEMTEET,

WEDI 1T UHDFF
SH DB

5z5McXF5%.5Q
LW HEXFFITH
AFELTHEATESE
SICGBYES | B E N

Bl \R

Tpad('hi', 5, 'xy') | xyxhi

ltrim('zzzytest', 'x | test
yz')
md5('abc") 900150983cd24fb0 d696

3f7d28e1772

parse_ident('"SomeSch | {SomeSchema,sometabl

ema".someTable") e}

pg_client_encoding() | SQL_ASCII

quote_ident('Foo bar |"Foo bar"

")
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5 RofER

quote_literal(string |text
text)

quote_literal(value a |text

nyelement)

quote_nullable(strin |text
g text)

L]

1T TGRLET, 51 AR
WEBIBE (TRDB5,
XFHNFHBFEL TE
ATEIHVLWNFELEEN
BHER AN FEHRS
N3HBE)ICOHEMS
NEIIBEHAENTS]
AR GEYICZE S
N9, fl42.1688L
TLIZBLY,

EZ25N1XFH)%.S
QLEWEDHLEXFFT
XFIUTZILELTER
TEIBLOICEYIAS A
ReMTTRLEY, 18
HAENTBE—5| AR
BLUNYIRSya
(=91 5) [ Poll==5 [ e ¥ g I3
9, quote_literaliEN
ULLAAICHL TNULL
IR ZEITERLTL
723V 5 I EAINULLE 7R
SH RN HBIHE L
Dquote_nullabled 75
MUELISEL TWEY
o Bl 42. 165 T

e

EzonffEzT+ A
ICE#L ZELTUTIIL
ELCEIRARMEILEY
o EBDAFENT-BE—3| A
BFeNvI 2Ty ald
BUIC_EINED,

BEZ25N1XF5%.SQ
LEWEDEXFFI T
FHTZILEL TR
TEBLIICEY%RE | A
ReMTORLEY. &
e BIBDINULLOIGE
NULLEIRL T, 128
RENTHE—5|RARS
SKUNYIRZv ald
BYICZEINET,

Bl

quote_literal(E'0\'R

eilly")

quote_literal(42.5)

quote_nullable(NULL)

\R

‘0" 'Reilly’

'42.5"

NULL
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5

quote_nullable(value

anyelement)

regexp_match(string
text, pattern text [,
flags text])

regexp_matches(strin
g text, pattern text
[, flags text])

regexp_replace(strin
g text, pattern text,
replacement text [, f
lags text])

regexp_split_to_arra
y(string text, patte
rn text [, flags tex
t

regexp_split_to_tabl
e(string text, patte
rn text [, flags tex
tl)

repeat(string text,

number int)

replace(string text,
from text, to text)

reverse(str)

RofER

text

text[]

setof text[]

text

text[]

setof text

text

text

text

EL
B 42. 155 TS
Lo

5zxon iz TF Rk
ICEL ZLTUTIIL
LTI RARFILEY
o B IBHNULLDIZEIEN
ULLZRLF T, 1B8iAF
NrBE—SI RNy
v aldBYIC &
ftahzxd,
stringlcxL TPOSIXIE
RRIWTTYFLIER
TNTRADID X F
HERLET . KO
139.7.3z8HBL TS
Lo

stringlcxL TPOSIXIE
RRITTYFLIER
INTEBANFFERL
9. KDFFMIF.7.3%
BHRL TS,

POSIXIEARZRFIC—HY
BENXFIEBRLE
To KDFFMIFI.T.3%25
BL TS LY,

POSIXIE#ZRIAZ X Y]
DX FIfFE>Tstrin
gEDEILFT, ##L<
1$9.7.32 52T,

POSIXIEFRFIR%Z X Y]
DX FICE>Tstrin
gEDBILET, FHLL<
139.7.3BHIET L,

FEEINI=number DETE
IFstringz#@DiRL £ 7,

stringiCiIRT 32T
D fromEBo X F5 %t
oEBA N FINBEELF
'3_0

WIRICL7eXF 5 7R
9o

Bl

quote_nullable(42.5)

regexp_match( ' foobar
bequebaz', '(bar)(be
que)")

regexp_matches (' foob
arbequebaz', 'ba.', '

g')

regexp_replace('Thoma
s', ".[mN]a.", 'M")

regexp_split_to_arra
y('hello world', E'\
\s+')

regexp_split_to_tabl
e('hello world', E'\
\s+')

repeat('Pg', 4)

replace('abcdefabcdef
1 , 1 Cd 1 , 1 XX| )

reverse('abcde')

\R

'42.5'

{bar,beque}

{bar}
{baz}

(2 rows)

ThM

{hello,world}

hello
world

(2 rows)

PgPgPgPg

abXXefabXXef

edcha
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5

right(str text, n in
t)

rpad(string text, le
ngth int [, fill tex
t])

rtrim(string text [,

characters text])

split_part(string te
xt, delimiter text, f
ield int)

strpos(string, subst

ring)

substr(string, from
[, count])

to_ascii(string text

[, encoding text])

to_hex(number int or

bigint)

RofER

text

text

text

text

int

text

text

text

B

XFFOREDSNKT

BELET nh MO8
Bl XFFIDEENS

In|SCF 72 EIDER 57X
PHEELET

XFFIUTTHILMNER
R—2R) &XFFHBM
L T.stringZlength®
RTICLET, stringh®
BliClengthd RO %=BX
TUWBIHEIFTINETS
nxd,

stringdREH 5. char
acters(F 74 )LMER R
—R) TEEINIXF
DHZEHTIREONF
HZHIFRLET .

stringZzdelimiter T4
L. z0fERLS UD
SIAEBLSICHZ B) 18
ELETr—ILRZRLE
ER
FEELICEBI X FF DAL
BERELET (positio
n(substring in strin
g) LELTIH . 518D
B AY IS >TVBT
LISERLTIZTWL,.
FBELIEBI TS ZE
DHLFT (substring(s
tring from from for ¢
ount)ELTY).

stringz DR SLH
XHBASCINCEHELE Y
(LATINL.LATIN2.LATIN
9. WIN1250FF =L A D
SOEHDH % HR—k
L£d.)

numberZz . [E]F D 161X
RBICEH]LEY,

Bl

right('abcde’, 2)

rpad('hi', 5, 'xy")

rtrim('testxxzx', 'x

yz')

split_part('abc~@~def
~@~ghi', '~¢~', 2)

strpos('high', 'ig")

substr('alphabet', 3
b 2)

to_ascii('Karel")

to_hex(2147483647)

\R

de

hixyx

test

def

ph

Karel

TFEFFfff
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5 RbfEs EL Bl \R

fronfEERDXFL— translate('12345', 'l a2x5
T BstringiCH2LTD 43", 'ax')

t) XFIE toEEEHADEN

ICNGY B FICESHR

ZONFET, HBLromh't

oEDRWVISE. fronTH

EINBZRPBXFIC—

B9 30DIFHIBRINE

ER

translate(string tex | text

t, from text, to tex

concat. concat_wsd KU formatBA%IEVariadic T . i€ > T F—T—RVARIADICTIZEL Z DIF SN T
FIDESIC BEEEEFTA—< VLI TRITE T D ARETY (37.4.52 8L T/Z3W), B
FIDERISEALBITL THEISNTZBE DS IO LSICHhNET,, Blvariadichi?d5 I #HNULLTH N
I¥. concatB LTVconcat_wsiENULLZIRL FIH'. formatiENULLE BRZF-HRWVESICIRVE T,

9.20Dstring_aggERMIBHEHEIRL T/ET LY,

9.10 {#HAH DI

T ° ZHAOFSEAN TfEOFSILER
ascii_to_mic SQL_ASCII MULE_INTERNAL
ascii_to_utf8 SQL_ASCII UTF8
big5_to_euc_tw BIG5 EUC_TW
big5_to_mic BIGS MULE_INTERNAL
big5_to_utf8 BIGS UTF8
euc_cn_to_mic EUC_CN MULE_INTERNAL
euc_cn_to_utf8 EUC_CN UTF8
euc_jp_to_mic EUC_JP MULE_INTERNAL
euc_jp_to_sjis EUC_JP SJIS
euc_jp_to_utf8 EUC_JP UTF8
euc_kr_to_mic EUC_KR MULE_INTERNAL
euc_kr_to_utf8 EUC_KR UTF8
euc_tw_to_big5 EUC_TW BIG5
euc_tw_to_mic EUC_TW MULE_INTERNAL
euc_tw_to_utf8 EUC_TW UTF8
gh18030_to_utf8 GB18030 UTF8
gbk_to_utf8 GBK UTF8
i50_8859_10_to_utf8 LATING UTF8
is0_8859_13_to_utf8 LATINY UTF8
is0_8859_14_to_utf8 LATIN8 UTF8
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g ° ZHFIDFFS{EEN THEOFSEAR
i50_8859_15_to_utf8 LATIN9 UTF8
i50_8859_16_to_utf8 LATIN10 UTF8
150_8859_1_to_mic LATIN MULE_INTERNAL
i50_8859_1_to_utf8 LATIN UTF8
i50_8859_2_to_mic LATIN2 MULE_INTERNAL
i50_8859_2_to_utf8 LATIN2 UTF8
150_8859_2_to_windows_1250 LATIN2 WIN1250
150_8859_3_to_mic LATIN3 MULE_INTERNAL
i50_8859_3_to_utf8 LATIN3 UTF8
i50_8859_4_to_mic LATIN4 MULE_INTERNAL
i50_8859_4_to_utf8 LATIN4 UTF8
i50_8859_5_to_koi8_r 1S0_8859_5 KOI8R
i50_8859_5_to_mic 1S0_8859_5 MULE_INTERNAL
i50_8859_5_to_utf8 1S0_8859_5 UTF8
150_8859_5_to_windows_1251 1S0_8859_5 WIN1251
150_8859_5_to_windows_866 1S0_8859_5 WIN866
i50_8859_6_to_utf8 1S0_8859_6 UTF8
i50_8859_7_to_utf8 1S0_8859_7 UTF8
i50_8859_8_to_utf8 1S0_8859_8 UTF8
i50_8859_9_to_utf8 LATINS UTF8
johab_to_utf8 JOHAB UTF8
koi8_r_to_iso_8859_5 KOI8R 1S0_8859_5
koi8_r_to_mic KOI8R MULE_INTERNAL
koi8_r_to_utf8 KOI8R UTF8
koi8_r_to_windows_1251 KOI8R WIN1251
koi8_r_to_windows_866 KOI8R WIN866
koi8_u_to_utf8 KOI8U UTF8
mic_to_ascii MULE_INTERNAL SQL_ASCII
mic_to_bigh MULE_INTERNAL BIG5
mic_to_euc_cn MULE_INTERNAL EUC_CN
mic_to_euc_jp MULE_INTERNAL EUC_JP
mic_to_euc_kr MULE_INTERNAL EUC_KR
mic_to_euc_tw MULE_INTERNAL EUC_TW
mic_to_iso_8859_1 MULE_INTERNAL LATIN1
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g ° ZHFIDFFS{EEN THEOFSEAR
mic_to_iso_8859_2 MULE_INTERNAL LATIN2
mic_to_iso_8859_3 MULE_INTERNAL LATIN3
mic_to_iso_8859_4 MULE_INTERNAL LATIN4
mic_to_iso_8859_5 MULE_INTERNAL IS0_8859_5
mic_to_koi8_r MULE_INTERNAL KOI8R
mic_to_sjis MULE_INTERNAL SJIS
mic_to_windows_1250 MULE_INTERNAL WIN1250
mic_to_windows_1251 MULE_INTERNAL WIN1251
mic_to_windows_866 MULE_INTERNAL WIN866
sjis_to_euc_jp SJIS EUC_JP
sjis_to_mic SJIS MULE_INTERNAL
sjis_to_utf8 SJIS UTF8
tevn_to_utf8 WIN1258 UTF8
uhc_to_utf8 UHC UTF8
utf8_to_ascii UTF8 SQL_ASCII
utf8_to_bigh UTF8 BIG5
utf8_to_euc_cn UTF8 EUC_CN
utf8_to_euc_jp UTF8 EUC_JP
utf8_to_euc_kr UTF8 EUC_KR
utf8_to_euc_tw UTF8 EUC_TW
utf8_to_gh18030 UTF8 GB18030
utf8_to_ghk UTF8 GBK
utf8_to_iso_8859_1 UTF8 LATIN1
utf8_to_iso_8859_10 UTF8 LATING
utf8_to_iso_8859_13 UTF8 LATINT
utf8_to_iso_8859_14 UTF8 LATIN8
utf8_to_iso_8859_15 UTF8 LATIN9
utf8_to_iso_8859_16 UTF8 LATIN1O
utf8_to_iso_8859_2 UTF8 LATIN2
utf8_to_iso_8859_3 UTF8 LATIN3
utf8_to_iso_8859_4 UTF8 LATIN4
utf8_to_iso_8859_5 UTF8 1S0_8859_5
utf8_to_iso_8859_6 UTF8 1S0_8859_6
utf8_to_iso_8859_7 UTF8 IS0_8859_7
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g ° ZERFOFSEER TfEOFSEER
utf8_to_iso_8859_8 UTF8 1S0_8859_8
utf8_to_iso_8859_9 UTF8 LATINS
utf8_to_johab UTF8 JOHAB
utf8_to_koi8_r UTF8 KOI8R
utf8_to_koi8_u UTF8 KOI8U
utf8_to_sjis UTF8 SJIS
utf8_to_tcvn UTF8 WIN1258
utf8_to_uhc UTF8 UHC
utf8_to_windows_1250 UTF8 WIN1250
utf8_to_windows_1251 UTF8 WIN1251
utf8_to_windows_1252 UTF8 WIN1252
utf8_to_windows_1253 UTF8 WIN1253
utf8_to_windows_1254 UTF8 WIN1254
utf8_to_windows_1255 UTF8 WIN1255
utf8_to_windows_1256 UTF8 WIN1256
utf8_to_windows_1257 UTF8 WIN1257
utf8_to_windows_866 UTF8 WIN866
utf8_to_windows_874 UTF8 WIN874
windows_1250_to_iso_8859_2 WIN1250 LATIN2
windows_1250_to_mic WIN1250 MULE_INTERNAL
windows_1250_to_utf8 WIN1250 UTF8
windows_1251_to_iso_8859_5 WIN1251 15S0_8859_5
windows_1251_to_koi8_r WIN1251 KOI8R
windows_1251_to_mic WIN1251 MULE_INTERNAL
windows_1251_to_utf8 WIN1251 UTF8
windows_1251_to_windows_866 WIN1251 WIN866
windows_1252_to_utf8 WIN1252 UTF8
windows_1256_to_utf8 WIN1256 UTF8
windows_866_to_iso_8859_5 WIN866 1S0_8859_5
windows_866_to_koi8_r WIN866 KOI8R
windows_866_to_mic WIN866 MULE_INTERNAL
windows_866_to_utf8 WIN866 UTF8
windows_866_to_windows_1251 WIN866 WIN
windows_874_to_utf8 WIN874 UTF8
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g ° ZHFIDFFS{EEN THEOFSEAR
euc_jis_2004_to_utf8 EUC_JIS_2004 UTF8
utf8_to_euc_jis_2004 UTF8 EUC_JIS_2004
shift_jis_2004_to_utf8 SHIFT_JIS_2004 UTF8
utf8_to_shift_jis_2004 UTF8 SHIFT_JIS_2004
euc_jis_2004_to_shift_jis_2004 EUC_JIS_2004 SHIFT_JIS_2004
shift_jis_2004_to_euc_jis_2004 SHIFT_JIS_2004 EUC_JIS_2004

T ARERB AR TVE T ERTH S ARORRBON RRFUNDONFET > 4 —207 TEI R EOH
IC_to_Z{diF 2L TEBRER S AR B ZERIAIELLHDZFITLBD T LI > TINSDORFNIIBENLI—RBLEE
RLBH NN HHET

9.4.1. format

¥ formatid. CEAEDsprintfERDER T, 74— VM FIN R TIA— UNINTcH I ZER
LEd,

format(formatstr text [, formatarg "any" [, ...]1 1)

formatstrigfER A EDLSICTA—T VNI NBIDZFIBET D74 — VhXFEFITY, 74—V MER
FTHMERINTVWAEMZRE. 74— VbXFI DT F IAMIBRICEHEIE—INET, 74— vk
BRFIIXFIRO T — BRI ZEL TREV. 20ORISE ISHEBEES I BN E DL T+—< vbE
N EDEINTHERICEBAINSZDZEERLET. TNENDformatargs 1B ZDT—RBUIXT T 218 E
DOEIREICR > TTFAMIERIN, ZOERTA—IYMERFIR> T BRXFIEAINE T,

7 —RYMERFIZEXF TIRED U TOFERZEDET,

%[position] [flags][width]type

CCCERITA—IILREIEUTICAR>TUVWETD,
position (EB&ATAE)

NSO ZEFT niEB T 2518012 T v IRTT, 1> T vI XU formatstrDEDRAD5|
T, positionHEBEINZE. —EDOHRDXRDS AT I+ L TERINET,

flags (BE&ATEE)

TA—=YMNMERFOEAIDEDESICT+—T VI NI =T 2EMDEREDEXRTY, IRE.
PR—FINTWBflagld Y1+ RE B (-)DH T, 74— YMERFOHNINEFEDICHEDEIICLE
o CHUSWIdthT 4 —ILR A BERFICIEESN TLARWSERRIIHOEE Ao

width (ZB&ATEE)

T3 —RYMERFOHNZRTY 2/ FHEIEELT T KA BZHIT DICHELRZED
EXTASE (flagD-IC £ B) ITIBOAENE T, l@BHAVNETITETHHADIDESH SN B rid | Bl
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BEHRINE T, BITROVITND THIEE TITE T ENSIE. EDRE, 1BEL TORDEHS L
TERTBE (). FclInE B OB B ZREL TEA T 2 nSe LSO FF T,

1B REE 1 BH SEIE T 2565, D3I 74— vNMERFDEICERAINZS I HEDEISHES
NET, BOFIHNEDHE. 71— /LR Rabs(width) DEFEA THERIZ (HI=hDflagT-HMgEIN
Te&DI0) EEEDICEDE T,

type (WA7E)

TA—RYMETRFORIZERT BDICERINZ T4+ —I VhEBROE, U TOERYR—+INT
WET,

o SIFFIHDEZ B FINCTA—vALET . NULLBEIFZEX FFEL THRDONE T,

o Lid. 5| ZSQLOFERIFEL TEOIRW. BEBLGSENZ ZE5| BT THEDE T NULLEIZZS—
T9 (quote_identEETY),

. L33 $fE%SQLUTSILEL T BRI I BN E T NULLIEIES | FREL OXFFINILLE 2D E
9 (quote_nullableXFETY),

FERTHALIETA—T YMERFICMZ . FRDL VDA )T I IV FEH I 2-OICERAT I
HTTFXY,

BEARNBTA - VB OB DD FEICHENLET,

SELECT format('Hello %s', 'World');
Result: Hello World

SELECT format('Testing %s, %s, %s, %%', 'one', 'two', 'three');
Result: Testing one, two, three, %

SELECT format('INSERT INTO %I VALUES(%L)', 'Foo bar', E'O\'Reilly');
Result: INSERT INTO "Foo bar" VALUES('O''Reilly')

SELECT format('INSERT INTO %I VALUES(%L)', 'locations', E'C:\\Program Files');
Result: INSERT INTO locations VALUES(E'C:\\Program Files")

widthZ s — )L flagD-Z AL /B2 L FICRLE S,

SELECT format("'|%10s|', 'foo');
Result: | foo |

SELECT format('|%-10s|', 'foo');
Result: |foo |

SELECT format("'|%*s|", 10, 'foo');
Result: | foo |
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SELECT format('|%*s|", -10, 'foo');
Result: |foo |

SELECT format('|%-*s|', 10, 'foo');
Result: |foo |

SELECT format('|%-*s|', -10, 'foo');
Result: |foo |

LR ofliEposition7 1+ —IILRDEVWAZRLTVET,

SELECT format('Testing %3%s, %2Ss, %1S8s', 'one', 'two', 'three');
Result: Testing three, two, one

SELECT format('|%*2%s|', 'foo', 10, 'bar');
Result: | bar |

SELECT format('|%1$*28s|', 'foo', 10, 'bar');
Result: | foo|

IZAECRE# sprintfidiE> T, PostgreSQLD formatB#id. B—D 74— vhXF5DH
TpositionZ4—ILRD H BT+ —T YMERFE. TENH BV TA—TYMERFDREELZHFALET,
position74—JLRAMEWT +—T YMERFIFBICRE D5 A EEINRISRD5 | Bz FERALET .
TSI, formatBIEE 74— VX FI THERAINIRZIE2TOEHE I ZzERLEFE A HlZRLET,

SELECT format('Testing %3%s, %2Ss, %s', 'one', 'two', 'three');
Result: Testing three, two, three

S BLVP LD T A=V YMNMERFIIFICENNSQLE D Z L2 IR T 5 8ICERNTY, fl42.12z88L
TLI=ZBLY,

9.5. N FINFINRHREETF

RETTIEbyteaBl DIEZ FANTDIRIFT 27D DR BB FIC DLW THEALE T,

SQLTIE. 5IBDRXYIDICHY Y TIF B F—T—REFESNFIE#HZ. WO EERLTVWET, 551
IE5R 9.11%BERL TEEL, F7/-PostgreSQLIF. CNSDBERIIFL TEEDBEMIT U HLBEX ZER
TREN—=Ja0FRMLET (R 9.9EBEBL TV,

pES
COR=JTRINZ TV TILEERIF. T—/N/NZ A=K THBbytea_outputhiescapell
BREINTVWAIEEEEL TVWET (COREIZPostgreSQLOGHRH AR T ).
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|11 SQLN M FIXFHIREBEEEF

R

string || string

octet_length(string)

overlay(string placi
ng string from int [f

or 1int])

position(substring i

n string)

substring(string [fr
om int] [for int])

trim([both] bytes fr

om string)

RDEE!

bytea

int

bytea

int

bytea

bytea

%A
G

INAFIXFFIRD /A
2

R FIDEH

EELE D X F5) DL
B

B XFT D

XFFstringDciEH
KUKRED BbytesicE
FNBINTICDHZED
EROXFIIZHIRLE
ER

i

E'\\\\Post': :bytea |
| E'\\047gres\\000":
:bytea

octet_length(E'jo\\00
Ose'::bytea)

overlay(E'Th\\000omas
"::bytea placing E'\\
002\\003'::bytea from
2 for 3)

position(E'\\000om'::
bytea in E'Th\\000oma
s'::bytea)
substring(E'Th\\0000
mas'::bytea from 2 f
or 3)

trim(E'\\000\\001": :b
ytea from E'\\000Tom\
\001'::bytea)

BR

\\Post'gres\000

T\\002\\003mas

h\0000

Tom

COM R 9.1212F1F T BN\ FIVFREEBDMERE T o £DVKDDNE, R 9.11TERAAL 1R ZESQLD

XFFIRIE REY BT DIC NI ERIN TLES,
+9.12 EDfthd /N1 FUNXFFIREE

E5

btrim(string bytea,
bytes bytea)

decode(string text,
format text)

encode(data bytea, f

ormat text)

RbfE®!

bytea

bytea

text

B1L

i

S

bytesiCEEMNZ/NTRD |btrim(E'\\000trim\\00 | trim

HEBHY B3mEOXFT!
ZstringDITEREKED
SHIBRLE Y

stringTRIFINTLS
THFANT—R2ENAF
V7 —RITEELET fo
rmatd A F>3>idenco
deZ[FLTY,

NAFIVT—E%TER
FRIFEDRUCFRTSIELE
T HR—LINTWVS
Fzhi base64. hex.esc
ape T, escapeld0D/\
Thegj EfiE Aty

1'::bytea, E'\\000\\0
01'::bytea)

decode(E'123\\000456'

, 'escape')

encode (E'123\\000456'

::bytea, 'escape')

123\000456

123\000456
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BE% REbh{E® L] ] R
FEINTWBNTZ8HE
o> —47 > Z(\nnn)ic
Tl NYIRSvia

= ZELLET,
get_bit(string, offs int XFFMB51EYMREL | get_bit(E'Th\\000omas 1
et) £, '::bytea, 45)
get_byte(string, off |int XFHMSUNNMEE | get_byte(E'Th\\000oma | 109
set) LFxd, s'::bytea, 4)
length(string) int NAFINXFFIDRS length(E'jo\\000se': |5
:bytea)
md5(string) text string®MD5®M/\wv< 2 |md5(E'Th\\000omas':: |8ab2d3c9689aafl8 b495
HEL ERELIGES bytea) 8c334¢82d8bl
TRLET,
set_bit(string, offs |bytea XEFF)ADEYRERE | set_bit(E'Th\\000omas Th\000omAs
et, newvalue) L¥J,. '::bytea, 45, 0)
set_byte(string, off |bytea XFEF)ADINIM%2EE | set_byte(E'Th\\000oma ' Th\000o0@as
set, newvalue) ELEY, s'::bytea, 4, 64)

get_byteXset_byteld /N1 FUFIDAEE/NARZ0/NAREL TR E T, get_bitrset_bitid&/N1+A
ZAENBEVRNEMA T T HIRIFEYR0IFZEEN DR MIEYhERD Ev 15BN~ DR L
EvheiRhEzY,

9.20lZHF Bstring_aggEIRRIC34.405—2F TP T VMEBHBIL TZIL,

9.6. EVFXFIEBERRF

AEITIE EVEXFFORBECIRIEZ T OB RBE FICOVWTEHBALET . E VX FFeld. bith
Ebit varyingBlDBEDL TY,, BEDLBEBREFICIMA. R IIISRITEETFHLEARIETT . & |-
HOE YR FINA RTURIFR—RTHRITNIEEDEE A. EVE TMLUEBDRR. AR BOTORSIE
REFINET,

RO.1LBEVIMXFIERF

wET Bl ] HR
|| EE B'10001' || B'011' 10001011
& £ DAND B'10001' & B'01101' 00001
| EvhdOR B'10001' | B'01101' 11101
# £k DXOR B'10001' # B'01101" 11100
~ £k ONOT ~ B'10001' 01110
<< EvhES TR B'10001' << 3 01000
>> YN0y =Dl B'10001' >> 2 00100
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ROIEZESQLEARII X FHIRERICE v XX F I TEELF 9 length. bit_length. octet_length.
position. substring. overlay,

ROBIEUS /N A FURIRRICE YR FF TEIEL £, get_bit. set_bite EVAXFIIAIBZIToT15
B. CNoDBEIINFI DRI (—FLE)DEVRZ0CL THRET,

TSI bItED SBEYEICF v AT R DHEMD OhiItEICF v AT BIEHERETT . U TICHZTRL
9,

44 :bit(10) 0000101100
44::bit(3) 100
cast(-44 as bit(12)) 111111010100
'1110"::bit(4): :integer 14

BICThit)ICF v AT B2LIFbit()ICF v RN TR ZRBIEK T HEITFRL TKIET W DFED, BITE
BORTREYFDADEINBILITEDE T,

A5
EHEDIL()ICF v T BL. BHOR FHIE Y SNEYRYEEINE T, BHH'S

EVEEN TOBERIDZVE VI FIICF v AT B FSEVRTEDERD ZILRL
9,

9.7. N R—2IYF

PostgreSQLICIE. /N Z—> v FEZITIICEEL T3IDDE B> FENBDET EHBIHLSQLOLIKEEE
F. CNEDFHLUWLSIMILAR TOEE F (SQL:1999TEBMINELT) . BLUPOSIXFHADIERKIRTY,
BEAXDIZONXFINSTD/INZ—INI—HT BN 212l TH, —HL B D XFHZMOEL=DBHEL
b, EL T—EEBD T FF e D& 2BHHD BEINTVET,

7

LROFETRBETIRVESB/AE— Iy FHUBRIBERE. PerlbLIFTclTa—
HEZRBEMEER T A ERETL TS,

eI
IFEALCDERRBBRIZE THRCETINE T A [ERRRIFVIBT I3DICEZ DO
EXEVEFESTREMEDHDET, BEEDH DY —IADSIERRIBER /NS —> 2 FITEBC

CICADLTLIET W, 3L AITNUIESBVD THNIE. XDZ1 LT I EEEIT 3D
BHHTY,

SIMILAR TOA'POSIXEHXDIERKIVEEL L DHEEZREE T SD T, SIMILAR T0/NZ—
CEESBRRIGERDOEF 2T REZIEITVE T,

248



BT FHUERF

LIKERRZRIZ. D2 DDA ELD T o B TI DT, BEELHEIHNBLNARL/NZ—2D
V=X TESDICIZLDEL T,

9.7.1. LIKE

string LIKE pattern [ESCAPE escape-character]
string NOT LIKE pattern [ESCAPE escape-character]

LIKERIF G S N cpatterniCstringh —E T IS EZIRLEF T, (FBIRESN 580D, NOT LIKEZUIELIKET
NEZRITIHZEICIIHRZRL. TOFDEIELTY AFDORELTNOT (string LIKE pattern)cdbFk
WTEXT,)

patternB/N\—tEUFESHLUIT VA —X 7 ZEZ A TLRWEEpatternidBH DX FFEDHDT
T COGELIKERIFFETBREFDOLIIIREVE T, patternDICHZT7 > A —O7 () IFEED—X
FEO—HEEKL. N—tUREE W) IEOXFEU LOLE N D—BEEKRLET,

B

"abc' LIKE 'abc' true

"abc' LIKE 'a%' true
"abc' LIKE ' b ' true
"abc' LIKE 'c' false

LIKEIC K BN E— Y —HUIEICFI2EITHL THITHhNE T, > T XFIROERMEICH TSI
VE—HTBWEBICIE. N—EU NS ZRBEEREICHIT BREN HDET,

MONXFED—BUMFERT IO TIEHRL, PUA—XAT7 P N—tE U EEZF0DHDE—HIEH VLB EIC
I%. pattern®HFDENBNDT VA —RATE/N—EUNEEDRIIC IR T —TXFE % RITF UL ED
FR Ao TIFIWNDIR T —TXFIE/NY I ZXZvSaTITH ESCAPERAI THID X FEIEE T DN T
XTI IRT—TIXFEDHDZ—HEIEBINE TR —TINFZ2D0EEFET,

b 03!
standard_conforming_strings/\Z X—%%offlcL TWBIHE. UTZIL X FHELICE
WITBNYI RSy 2% ZBICTEIHEBENHDET, #illld4.1.2. 128 TS,

[ERFICESCAPE ' 'Y BN B CI R — X FEXFEIRLBVWIEDHAJRE T, UKD FERET R
T—=TEEIED REDE T, DED NEZ—VAHADT A =R AT E LV /N—E NS O RIA E%E
BRI BIuIXTITHRADET,

BREOOT =L > TAXNF N FEXFLEWVW—HZIT5DOTHNIE. LIKEDRKHODICILIKEF—T—
REFESCEMN TEET , CHUFIEERESQLTIE AL, PostgreSQLOYLIRTY

~EEFISLIKEREF M T ~~*IFILIKEICK ISLE T o F7NOT LIKES KUNOT ILIKEZR Y | ~~H KUV
~RBEFHHBDET . CNSETDEF FIFZPostgreSQLEIEDHD T,
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9.7.2. SIMILAR TOIEFRTRIR

string SIMILAR TO pattern [ESCAPE escape-character]
string NOT SIMILAR TO pattern [ESCAPE escape-character]

SIMILAR TOEEFIE. FDONEZ—2HEISNT-XFIN—HT 2HESMIELD. EBHLLIEBZIRLE
o ST BESQLOERRINE B EFEAL TNE— U ERIRT WS B ME. LIKEICEELIL TUOE
9o SQLOIERFKIRIZ. LIKEREEE—REM AR ERRIFORICC B EEHEEISIBRBDICHE>TVET,

LIKEX[E#k. SIMILAR TORBEFIF. TEDNEZ—UDXFH LB —HLIBEDAEZRLET .CN

& NEZ—2HNFHDO—TD THo>TH—ET 5. —IRIBERKROBECIIEBR>TVET, e,
LIKEC[E@H&. SIMILAR TOTIZ. % LUV _Z. TNETNERONFINE LV ERDE—XFZERT 571
IWRA—RXFELTHERLET (Chold. POSIXIERKRITTO B LUV ICHEELET ),

LIKEDSERD AN 7z EEEDHEREICAIZ < SIMILAR TOTId. U FDKIICPOSIXIERERIENSED AN /N
B—IRYFAIXFHHR—FLTVET,

o I3 ZER—QODFBREDSBVT D) ZEERLET
« *l& ERIDEB DORI EDEDERL ZEARLET .

o HIEAIOERD1EL EDOBROERL ZEERLE T,

23 BAIOEBEDOOEBHLLIFIEIDREDIRL ZEHRLE T,
o {n}E. ERIOIER DOERELNEIDREDRL ZEHRLE T,

o {m, HE EFIOEBOnEX EDORORLZERLET,

{m,nH&. EFIOEEDONEIL EHDDnEILTOBRDIRL ZEKRLET

FIEMO)IE BB Z1DDORBEBICTIIL—FLT BN TEX T,
o RIEEIMI[. .. J1&. POSIXIERKRIREFARKICF I RZIEELE T
SIMILAR TOTIFEVAR ()IEXEZXF TIF RV EITERL T T,

LIKEC[E#k. /Ny I RSy ald 2 TOAEINFORHRBEKREENCLET, £l BRBZ3IRT—TX
F%ESCAPETIEE S DD HRET Y,

B

"abc' SIMILAR TO 'abc' true
"abc' SIMILAR TO 'a’ false
'abc' SIMILAR TO '%(b|d)%' true
'abc' SIMILAR TO '(b|c)%'  false

3DD/INTA—R%ZFFDsubstringBa#L. substring(string from pattern for escape-character)Zzf$#
FAL T. SQLIEFRRKRIR/NF—UII—HT DA XFINZBOH TN TEX T, SIMILAR TOX[FElk. FEE
LIeNF—2 DT —aXFHLEI—HTIBENBDF T —HLBWVIGFE. BRI TL. NULLZIRL
FI.—HLIHBBISRINBREINE—2VDO—EZRTIHIC. TRT—TIXFORICZES AT (") %
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BIFT-bDE2DINE—VNIEDBIRELHDET, CNESDENTHESN /N Z—>D—ERIC—T 5T+
ZNHHREINE T,

Bl #" = ERL ORESNBXFINZ2XTNET,

substring('foobar' from '%#"o_b#"%' for '#') oob
substring('foobar' from '#"o_b#"%' for '#') NULL

9.7.3. POSIXIEFATRIR

3K 9.14IC. POSIXIERKRREZ BTN F—> v FICERATIBEREFENELE T,
RI.14 FRR|I Y FEEF

HEHF SHEA &l

~ ERERRICVYF AXFENXFEDXF|SH | 'thomas' ~ '.*thomas.*"
D

~* ERRRYYF AXFINXFOXF% | 'thomas' ~* '.*Thomas.*"
L

I~ ERRBICTYFLARVNAXF/NXEFD | 'thomas' !~ ' *Thomas.*'
XA &0

I~* ERRBISTYFLBVAXF/NXZFD | 'thomas' !~* '.*vadim.*
X A7l

POSIXIERRRIRIF. NF—2 Ty FLEVWSIEKREWTIE, LIKES KUSIMILAR TOEB FLDHISICHRAT
T, egrep. seds HBWVFawkD LS ZLDUNIXY —)LIFTTTHRHL TOWBOLELIL /N EZ—> Ty F
EREZEALTVEY,

ERRIBLIIXZETOES (EHRES) OFERINIEETHINENELR>TVEZHDTY, HEXFY
W IERRI\TEORINFERESDERICH>TUONIE. ZOXFEFISERKRBICTYFLTVWBEMHEE
NET, LIKELERR. ERTRIFEBTHRHEXNFEINTLDDHDLUN. NE—2U N FIINFFEFTRRICTY
FEINETLIEE>TH. ERFRFVILIKEREMHDMER T 2DLIEERD5H N F 2 ERLEF T, LIKERSE
DINE—2EES>TIERKRIE. ARMNICERRIRD X EYORDEIIREHDSLMUBIREEINTLAR
VBBOXFFIARDE DB THIVFEITAE T,

B

abc' ~ 'abc

true
"abc' ~ 'Ma' true
‘abc' ~ '(b|d)" true
'"Mb|c)' false

14

14

"abc'

POSIX/NZ—>FEBICDVW T MICKDEFLERABLE T,

2DM/NTA—ZEFFDsubstringBI%. substring(string from pattern)%=EAL T. POSIXIERKIR
NE=UNIRYF I BEANFIEBOHTIENTEET, COBEMKIE. v FT2DDNRVSEICIE
NULLZIRL. 3B BIE/NFZ—NIRYFLIETEFAND—8ZRLET, LHL. FIENZFD/NF—>
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DIHE . RPIDIEMATBD ERFKIR (EAIBNHD RIIEKZIHD) ICYVF T3 TF AMO—EHRIN
9, CORNZRITTIC/NF—RICHIENZFERL VLD THNIE. BICERKIAEEZAIEINT
FOENTIET, NE—HNOHETRDOED XFHLOFNICAIENMAHBELIZ S BIRDFHIRIN
BUWFIEIZSEBL TS,

B

substring('foobar' from '0.b") oob
substring('foobar' from 'o(.)b') o

regexp_replaceB8#id. POSIXIERFKIB/NZ— VI v F RO NFIN = FHHRTF AbCBIRLET,
3T, regexp_replace(source, pattern, replacement [, flags ]) T, patternic v FLAWEEIE.
sourceXFHMNZDEFRRINE T, YvF T 3L, IVFEDXFES % replacement X F7) TEHEL
fesourceXFFIDRINE T, replacementXXFF\n (NE1IHSIFTOF) Z AN T, NEZ—2H
OnEBEDOIIFMOIERRIRICRYF T BTDOEANFINZRHAT I N TEET,, ol & AN T,
INZ—2 2RV Y F I RN FINZHEA TR EDHTEXT, BT FRAMICNY I ATV 2EDH
DZEATIUED HBFFI\\CEBHRLET, flags/NIX—2IF BEROEFZZEE T3 EOBLIEEN
MEDIXF TS5 BTCA T3> DTFIANFIN T 7577 1FAXF N FZXRL Wy FZ
IBETZ—H. 777¢gF RUNRYFLIEDBDDA TIF R ENENIYFLIESDO X FHDELZT5
ELET, BRI 713 (gzFR<)ER 9.221C58 TN TVE T,

i
regexp_replace('foobarbaz', 'b..", 'X")
fooXbaz
regexp_replace('foobarbaz', 'b..", 'X', 'g")
fooXX
regexp_replace('foobarbaz', 'b(..)', E'X\\1Y', 'g")
fooXarYXazY

regexp_matchBEEUIPOSIXIERKRIT/NZ— > EXFINIRX v F I ETHER. BIRSNCRIIDE D XF
FDTF ARG EIRLE T, regexp_match(string, pattern [, flags |) DEXICHEDE S, YV F§3HD
MRFNIE FERIINILLERDE T, XY F I BEDHHBD. H DpatternH AUIFIM THESN TN F
Tz EFRWEE. BRIEINZ—V2ERIIRYF I RIBOXFI 2T E—ERDTF AN RDF
o XUF T BEDDHD. hDpatternH IEIM TESN 2B RN FH 2 EUIFE. BRITTF AL
5T, EDOnFEBDOEXRIFIpatterndDnFE BICKAIEIN THESN 2B DX FINIR v F  BEH X FFH e 7%ah
F7 (HERIN BV IAIEINIE R F B AFFMIIU T ZEIRL TKHEE W), flags/VI X—42iF BHD
EEZZEE T3 EOBLIIERDE—XF IS I ZEFCA /23> DTFANFITT, BB TZY
I3 9. 221 EHINTUVE T,

BERLET,

SELECT regexp_match('foobarbequebaz', 'bar.*que');
regexp_match

{barbeque}

(1 row)
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SELECT regexp_match('foobarbequebaz', '(bar)(beque)');
regexp_match

{bar,beque}

(1 row)

RYFIBEERFINYFIEMBANFIRE IyFLBVEEIEFNILLZRLIEWEWSKLH BT —XIF. KL
TOEIITELZEN TEFT,

SELECT (regexp_match('foobarbequebaz', "bar.*que'))[1];
regexp_match

barbeque

(1 row)

regexp_matchesBEUIPOSIXIERKIT/NF—> EXFINIX v F I ETHER. BIRIN BRI XFFID
TE AT DEEEIRLET, X dregexp_matchEEL TY . COREIE. XV F T HHDHARNEE
FITERLEEAD . RYFT2HOHHD. g7 57 MHEEIN TLVRVEEIFITET. XvFT5HD
HINEBD. g7 70 DIBESTN TVBEZIINTZRLET, IRIN 3F1TId L Tregexp_matchiZ DLW TERE
LD 2<EL T, ¥y F I IBRXFHEE., £ NEMTESN LR X FINII Y F T 555
XFHHEEETFANLSITY, regexp_matchesidi® 9.22R T IR TDIZHICMZ RIIDI Y F 12
ITTHRLIRTDONYFZIRT g2 =ZFFTET,

Bl RLET,

SELECT regexp_matches('foo', 'not there');
regexp_matches

(0 rows)

SELECT regexp_matches('foobarbequebazilbarfbonk', '(b[*b]+)(b[*b]+)', 'g');
regexp_matches

{bar,beque}

{bazil,barf}

(2 rows)

(7

BIICRYFIBHDFETHNREREEFregexp_match() ZESH N KDEETHERMT
IH5. regexp_matches IKIFLAL DIFTEET TV ZIEEL TEDHDN B TL LD, LHL.
regexp_match()I&PostgreSQLO/N—3 10 E TOAFIRTEEL T, LW\ —Tav%k
ESRHC K LKBDFEIE AT DD LI, BISELECTDH(Cregexp_matches () DFEUFHL
ZANBZETY,

SELECT coll, (SELECT regexp_matches(col2, '(bar)(beque)')) FROM tab;
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Chidregexp_match(YEELL YwF T 23HDWHNUETF AN ZERL. < vFLE
IFHUENULLEARDE S, BISELECTEEL AT, ¥ v F§23H00HNT—TILITIC DL
TIBVWEDLEDOHAINERIN T ZLOBEICHRFINIIECERDE T,

regexp_split_to_tableBIUIPOSIXIEMRTRIT/NZ—> 2 XYIDXFL THEARL. XFHE2EIL
F9.regexp_split_to_table(string, pattern[, flags ) DHEXIZZADE T, patterniZ< v FL7AL
Zas BElEstringmRLE T, DREHVEDDIyFhH L ENENDOTYFISL TR
IFTREBEDTYFDIEDOD (HBWNIXFFDIED) hORIIDIYFEFTDTFANERLET, BIFP
Ry FLA