JokyMmeHTauua K PostgreSQL 13.4

The PostgreSQL Global Development Group



HDokyMmeHTauua K PostgreSQL 13.4

The PostgreSQL Global Development Group
ITepeBop Ha pycckuii g3wIK, 2015-2021 rr.:
Kommnauus «IToctrpec IIpodeccroHanbHBIN»

OdunmanbHas CTpaHHUIla PyCCKOSI3BIYHOM JOKyMeHTaluu: https://postgrespro.ru/docs/.
ABTopckue npaBa © 1996-2021 The PostgreSQL Global Development Group
ABTopckue npaBa © 2015-2021 IToctrpec IpodeccroHanbHBIMN

IOpuguyeckoe yBeIoM/IeHHE
PostgreSQL © 1996-2021 — PostgreSQL Global Development Group.

Postgres95 © 1994-5 — PereHThl yHUBepcuTteTa KanudopHuu.

HacTosiimmM paspelaeTcsi UCIIOMb30BaHWE, KOMUPOBaHUE, MOOUMUKAIIUSA ¥ PACTPOCTPAaHEHUE HAaHHOTO
MPOrPaMMHOTO TIPOOYKTAa ¥ [MOOKYMEHTAIuW [Oas io0wsX Iened, OGecmimaTHO M 0e3 THUCHbMEHHOTO
paspelneHus, TPy YCIOBUU COXPAHEHUS BO BCEX KOTIUAX MPUBEAEHHOTO BHIIIIE YBEOMIIEHUST 00 aBTOPCKUX
TTpaBax ¥ JMaHHOTO nmaparpada BMecTe ¢ OByMs MOCJIEOYIONIMMY naparpadamu.

YHUBEPCUTET KAJIM®OPHUU HU B KOEM MEPE HE HECET OTBETCTBEHHOCTH 3A TIPIMOM,
KOCBEHHBIHM, HAMEPEHHBIM, CJIVUAMHBIU UJIU CIIPOBOLIMPOBAHHLBIM VIIEPE, B TOM
YUCIJIE ITIOTEPSIHHBIE TIPUBLIIU, CBA3AHHBIM C UCIIOJIbB3OBAHUEM 3TOI'O [IPOTPAMMHOIO
[IPOOYKTA M EIO MOOKYMEHTAIIUU, OAXKE ECJIU YHUBEPCUTET KAJIMOOPHUU BbLJI
VYBEIOOMJIEH O BO3SMOXHOCTHU TAKOTO VIIIEPEA.

VHUBEPCUTET KAJIMOOPHUU SABHBIM OBPA30M OTKA3BIBAETCH OT JIFOBBIX TAPAHTHUM, B
YACTHOCTHU IMOOPA3YMEBAEMBIX TAPAHTHUM KOMMEPYECKOM BBRITOIBI UJIN TIPUTOOHOCTHU
IJ1 KAKOM-JIUEO LIEJIW. HACTOYIIKUM ITPOTPAMMHBIN I[TPOOYKT ITPEINOCTABJISETCS B BUMIE
«KAK ECTb», U YHUBEPCUTET KAJIM®GOPHUU HE HOAET HUKAKUX OBA3ATEJILCTB ITO ETO
OBCIJIYV2KUBAHHIO, ITOOOEPXKKE, OBHOBJIEHUWIO, YJIVIHIEHWIO UJIU MOOWUOHKAIIWN.

IOpuagnuyeckoe yBegoM/IeHHE 00 HCIIO/Ib30BaHUHU NMEePEeBOJia JOKYMEHTalluu
ABTOpcKue mpaBa Ha nepeBonm © 2015-2021 — IMoctrpec IIpodheccruoHanbHEIN.

JIto0ble MOKYMEHTH M MaTepuaibl, U3JI0OKEHHBIE Ha PYCCKOM SI3bIKE WU/UIU TepeBeNEHHBIE HAa PYCCKUM
SI3BIK, IpegHa3HauYeHbl UCKJIIOYUTENIBHO OJIS UCIIOJIb30BaHUS B JIMYHEBIX U/UIH HEKOMMEPYECKUX [eJIfAX.

He momyckaeTcst UCIIOJIb30BaHME MIepPeBoa A1 JOKYMEHTUPOBaHUS CTOPOHHUX NPOOYKTOB UJIM B COCTaBe
OOKyMEeHTallMM K UHBIM ITpoaykTaM, 3a uckmiodenueM CYB]l PostgreSQL u CYB]I PostgresPro Bo Bcex
BEPCHUAX.

Hunie YCIJI0BUA UCIIOJIb3OBaHUA pYCCKOﬂ3BIqHOﬁ BEpPCHUHU NOKYMEHTalluU IIPDUBEOEHEI B [Tonp30BaTENTHLCKOM
COrJlallieHUuMH.



https://postgrespro.ru/docs/

| oT=Ya0 700 (0= (= R P UTPPP xxi

1. UTO TAKOE POSTGTESQL? .uiiniiniiiiiii it e e e et et e et e e et e et et et et aaneeneanaanenneennenns xxi
2. KpaTkas UCTOPHUSI POSEGTES QL ...ttt ettt e e et et e e e et e e e e e eaeaaenaaanas xxi
2.1. TIPOEKT POSTGRES B BEPKIIH ..cvuiiuiiiiiiiiiiiieiieei ettt e te et et et e et et eanseneeanesnsanessaaanssnasenns xxii
W o 1] W0 =TS 1S PN xxii
PG T oo 151 o 1 /=1 PP xxiii

I T O} at 1= 11 1 (=Y - 1 5 A PPN xXxiii
VI W (03 (=3 )z 02 (T o 1= T o) 74 o Toa ) APPSR xxiii
5. Kak OpPaBUIBHO COOOIIIUTE 00 OIIMHOKE .....cevvunerrrneerruneersineessinesssaeesssneesssneesssnsessiaeesssnesssenessronaees XXiv
5.1. ITHATHOCTHEKEA OIIIHIOOK ...ceuenenennentneeeneen e et ee e e eeeaeen et ea et saeenetntaaenetstaeaeesaeeaeenaraenaens XXiv
5.2, UITO COOBDLITATD ueuutneenennente et et et ee e e s e e et e e e eaeen st saaen e eaentntaeeneeeeaeneeneaeeaeenreaenaens XXiv
5.3. KYHA COOBIIATD ..uuivvvuneiiineeirineettieestieeesteessrneesssnasssuneessunesssinesssnsesssnsesssonesssanesssneesssnessrneses XXVi

| B 3215y 0S) 2 17 (< PN 1
R & F= L =1 (o T PPN 2
[ R 05 1 : (0] ;3 :¢- TR PPN 2
1.2, OCHOBBL GDXHTERTYDBL «euueuuerntenteneunttnreneeearenstneenetestnssueseesenssnsssetenssnstseteassnmessreessnsensreemsnesnnsnns 2
1.3. CO3HAHUE OA3BL IAHHDBIX .euueueenenentnenteneneenetneeeneeneeentnetasntneeasaeenstaeneenttaeneeetaseeensteseeeeraenaens 3
1.4. TTOOKITIOUEHUE K OQ3E TAHHDBIX «uevuentenennenetneneneeneeeenstneseeneteeeneenseeeneenstaeeeenseasaeenseeeneeeeesaenaen 4

P 7 e )21 s 1 ) PPN 6
P R 312V (<) 2 1 (< N 6
PN O To): (0):):0 5 (S 0 10) = 6: i i K : U 6
ARG TR Ofe)cYi £z 57 (< W =10 1111 5 AUNUUNUUR TP TRPRRPRRNt 6
2.4. TOGABIEHHUE CTPOK B TAOIIHIITY .uuevrunnerruneeeruneresieesseneesueesssneesssneesssneessenesssonesssnnessrnsesssnsesssnns 7
2.5. BBITIOTTHEHHUE BATIIPOCA «.evuerntrninneunetnreneuartnsenetuaetstnstnetsnssnssnetsestnssnsssesssssnersesssssnssnessessnssnssnnses 8
2.0. COCHUHEHIST TADIIHIIT «.uueneneenenee et et e et e e et e et e e e e s e e e st e et eae et eaeensteaaeneenseaenaens 9
2.7. ATPETATHBIE (DYHEKIIMIE .uuevvneernernernnerenessnessnassnnsssnsssnassnnsssnsssnessnsesnssssnsssnsssnssnnsssnessnsesnsesnnns 11
2.8. VIBMEHEHIE TTAHHDBIX ..uvuvirininintninintntesesesenenenentnttsesesesesensnsnsttesesesesssesenenctstetesessseneneneenenenes 13
ARSI =0 ()2 0% (SR =1z 12 1 2) - QTP 13

3. PaCIIUPEHHBIE BOBMOIKHOCTH .uvunernernernenesnetnsensunssnsenssussnstnssnnsssssnstnsssnssnssnsssessnssnssnessnssnssnnssases 14
G I O 23 1<Y1 (5] 2 0 (< TN 14
ICTOZN W N o 1= 01 (ol K= 1: 3 (<) - 1 5 PP 14
3.3. BHEIITHIIE KITEOUH ...vuvninininitneneneneneneneneseensnenesesnsaesesesrneseseseraesesesesnesesesersseseserssesesesesnenesernes 14
3.4, TPDAHSBAKIIHH ...cvuerniineunetnetntenettstnsenetuastnstnsssasenstnstuesenstnssnsessstnssnstsesensenesseseessnstseseessnsensssnsanns 15
3.5. OKOHHBIE DYHEKIIMT ....cvuerunerunerrnersnaesnssenestnesseassunssunessnsssnsssssssnsssnsssnessnnssnnsssnsssnsssnsessnessneeen 17

I I ST = Eo Yok (<Y1 (o) =1 < 17 (< NPT 19
CRAICT-1:4 )1 {0} (<) : 0 [ ST 21

| 7 e 2 1 ) RO 22
T 037 = i = 101 Z (o 1 @) ) I 23
4.1, JIEKCAYUECKAT CTDYETYP@ teutrurenreurunrenrenarenrensenaeutanseneesetestnsssssensenssnessssnmsnetsetemesssmmsnmsnesnns 23
4.2, BEIPQIKEHUST SHAUEHIS . euuirnrrnrrnnernreneeneruartnsenssuastnsensssesusensenessestnssnstsesensenssuertesenseessasensennes 31
G T 2 o - B Pz 16 177 N 44

5. OIIPEOETIEHTE TTAHHBIX ...euutvuttneuneunrenrenerurensenesuerensenssuesesenssnetesenstnstsetenssnsssetessnmrseteessmesersersneenns 47
5.1, OCHOBBL TADIIHIIL «.euentneeneneeeee et et e e e et e e e et e e e e e e e e e et e e e e e s e e e e et eaeeneensaaenaenees 47
5.2. 3HAYEHUS TIO YMOITHAHIIIO ..euutrnernrnntrnerneeneeneeuneenesuessnsenssnesnsenssnsssessnssssnessessnsenesnessnssnssnnenns 48
5.3. TEHEPUPYEMEIE CTOTIOIIEI ....eevvunerrrnerrineesseneesseneessunesssanesssaeesssnsessunsesstsesssnessssneessuneessonesssnnns 49
T O] o112 (5= 1 5 ST 50
5.5. CHCTEMHBIE CTOJIOLIBL «...eutnentnttneneneeee et eae et eaeen st eeenetnsasaeen e eaeneteeeensesaeensteseeeneenenaens 58
5.6. VIBMEHEHIIE TAOTIHILT «.euueneeneneeneeen e eee et e e e e e e et seeae e saea e easa et eaeenreseaenstaenaeneeneaeenaenns 59
TR N 1 o -1 - PPN 61
5.8. TIOMUTHUKH BAIIUTEL CTPOK ..vuennernerneenereinrenseneeusensenetuesensenstsesensenssuessasensssessessnssnsssesensenesnns 65
oIS I 05 =) Y. 1) PR 71

o N O = FoYod s (<Y (0 )= 1-1 2 17 (< ST 75
5.11. CEeKIMOHUPOBAHME TADTIHIIT ..uuurrrenerrrnnerrrneersineeesieessieeessiaeessnnesssnnesssnnessseesssnsesssneessnesssonns 79

ST 2 O3 o) 0T}z 0z 07 (I £= 1z 0:102) (< ST 92
5.13. IPYTHE OOBEKTBI 0A3 AHHBIX ..cccvuuerrrunerruneerssneerssnerssenesssunesssnesssnessssneesssneessneessnesssonessses 93
5.14. OTCIEXKUBAHMNE 3ABUCHMOCTEM ...ovvnininiriinininiteienenereterneneseserneneseserenesesereneneseraenenereraenenees 93

ST\ (0D 074070 : € Nin 7 7 M0 £= = 0 1) - QN 95
0.1. JTOOABIICHIME TAHHBIX «ueuuentneenentneeenetnenenenseeneensteeaeneteaeenseaseeenstnseeeaeenseaseeensteseeeneeaseeensenses 95

iii



HokymenTanus K PostgreSQL 13.4

0.2, VIBMEHEHIE TTAHHDBIX ..uvuvininininininintneesesesenenenentnettesesesesenensntnttesesesesssssenensssstetesessseneneneenenenes 96
CRCT A1 £= 1 ()= 0% (SR £= 1z 12 1 2) b (TP 97
6.4. Bo3BpaT HAHHBIX U3 U3MEHEHHBIX CTPOK .ueerunrirnerrnerrneenesnessneesnnesnnessnessnessneesnssssasssasssnneses 97
G L=V 1 o Yo ox =) ST 99
7% T O 1 T Yo o RSP UUPPURRt 99
7.2. TAOMUYUHBIE BBIPATKEHIIS .evvunerrrnerreneersenerssinerssinesssneesssnsesssnsesstnsesssneesssnessssnesssonesssonesssnessnes 99
AR T O 117 (034 -1 3 (010) )4z (U USSRt 113
7.4, COUETAHUE BAIIPOCOB ..eutvnnennerntenrenetnrtnetneeuttartneenastnstnstueteestnstnmtstenesumsnetemeetssteassnsenernesens 115
7.5. COPTHPOBKA CTPOK .ruevuiunerntinreuetrenseneetartnsenssuastnsenstuestnsenssnessestnstssssesenssnetsesmestnsssesnessnssnnes 115
7.0, LIMIT T OF FSET tuttutuuetuttueeunetnetnetuetnetnstuseuneenstnssuneunsenesueesnsenstussnesestnesnnesnseseneensrensensenneens 116
7.7. CIIECKU VALUES tuuttuuttuntetnrerunetuneeuneetneetuessunseunsesssesunesunssunsesssesunsasnstmsttnesinseinsesnseranesnessneees 117
7.8. 3ampockl WITH (OOI1IMe TaOTUUHBIE BBIPAIKEHIIST) «uevvnerrneerneerenersnersnersneesnessnessneesnsesnnessnases 117
8. THIIBL ITAHHBIX teuuetunetunetunertuetunetuneetneetuetuneeuaeeeneeenetunettasssasetnsetnneenseesnsesnsetnsesssetsetnetnseenneennseenns 124
8.1. UTICTIOBBIE THIIIEL ..euueruneruneruneteneeuneetnetneeetesetnetuneenneesneesnseenseesnstsnsetnsetuneesnsesnsesnseennsesnsrenseen 125
ST [=Y: (S 10 2823 (< Tk 71 1152 AP 130
8.3. CUIMBOJIIBHBIE THITBI ..euuvtunternttnnetunetuneeuneesnsetneennetsnseenseeunetunsesasesnsesnsetnnsesnsrenseenssemesessesnesns 131
8.4. IBOMYUHBIE THUIIBI JTAHHDBIX ..vuvuininirtrntnenenerneneneseseenenesesernenesesernsnenesesesneneseserenenesereeneneseraeenees 133
8.5. THITBI TATBI/BPEMEHI ...uevuirnennernrrneeneeuetnetneeuessnssnsssestastnssnessastnssnstsesenssnessessessnsssessessnsenesnnns 135
8.6. JIOTHIUECKIU THIIL . euueruneruneiuneeuneetueetuetunettaeetnetunetsneesneeenetnsetsnstsasetusetunessnsernsesnseenneesneeeneeen 145
8.7. THUIIBI TIEPEUMCIIEHII ..uvunivnerneineetetnetneenestastnssneetassnstnsssestasenssuessnstnstsesserenssnsssersnssnssnessassnns 146
8.8. [EOMETPHUUECKIE THITBI c.uevunirnernrineeneunrtneeneeuestnssnessassnssnssuessnssnssnessessnssnessessassnsssessessnssnernnns 147
8.9. TUIIBI, OTIMCHIBAIOIIME CETEBBIE QIPECA «evuerrnrrnrrnrrnruaernrenreuartarsnseneruasensenessereasenssueseasensennes 150
T O 27 s o) 35 (Y o i 010 )4 AP 152
8.11. Tunsl, npegHa3HAUYEHHBIE OJISI TEKCTOBOTO TIOMCKA ..uvvunrernrernernernneennerenereneeenneenneensennnes 153
8.12. THIT UTUID ..iiiiiiiiiiiiiiet ittt ettt e et e e et s e et s e e et s e eta s e aaan s eatanseetnnseataeeasneasnneennnns 155
8.13. THIT XML ittt ettt et et e et ettt e e et e e eta s e ett e aeta e aaan s eaaanseasnnsaasnnseasnnsessnnsessnneees 156
8.14. THITBL JSON ..iiiiiiiiiiiiiee ittt e ettt e ettt ettt e e ett e e at e etta e easaeaaanseaannseasanenennserennsensnnsees 157
810, MACCHBBI ...uctuuiiiieiiieeiie et ettt e et e et s et e et etaa e et etu e etueetuaeetasetnetnn et ettneeanaannetteataearanas 166
8.16. COCTABHBIE THITBL ...uceuueeuneetnerennetunetuneenaeesnsetuetunetsnsesnseenseeunsesasesnsetnetnnseunseserenseensseresesnnes 175
SR VAN £ n = TcTo) 5 020 2 (ST 171 11 2) AN 180
8.1 8. THITBL IIOMEHOB ...ceuuirniiunetunettneetneetueetunetunerenetnnetuesataetasetuseesasesnsetnetnstsnsrenseenseanasessernnes 186
8.19. NDEeHTUGDUKATOPBI OOBEKTOB ...cevunriuneruneernertneerenernesunessnessnasstasssnsssnsssnsessnessnessnesseesneesnnnes 186
8.20. THIT P IST ittt ettt ettt e e et e e et s e et e ettt e e eaan s eeaanseatnnsaaennseasnnsensnnsees 188
8.21. TICEBIOTHIIEL ...cuueiueiineiuneetneetieetuneeteeetaeetuetuaeeuaeeenetnnetsateaeennetnnsenasesnsetnetsneesnsrenseennsennnes 188
9. OYHKITUU T OTIEPATODPDBL 1uueuuernirneeneunetneeneenartnstneenassnstnssnassnsenssnesssessnssssssnssnsssessessnssnessessnesneesnesns 190
9.1. JIOTHYECKHE OTIEPATODPDL «vuvuniunrrnerneuernetnerueetartnsenassastnssnssuesensensssesmessnsssessessssnsssessnssnesenns 190
9.2. OYHKUUHU U OTEPATOPBL CPABHEHIIST evuivnirnernrrneineerneinerneeteetnernseneststnssnersasenssnersessnssnssnesenns 190
9.3. MaTeMaTUYECKUE QYHKIIUU U OTIEPATOPDBL cevurrnnernnerrnerrnerunerenaessnestneesnassnnessnessnesseesnnssenees 194
9.4. CTPOKOBBIE DYHKITUM M OTIEPATODBL ..evurrunerunerrnerrneernerssnessnessnessnaessaessnsssnsssssessnessneesneesnnees 202
9.5. OyHKUIMYM U ONEPATOPHI OBOMTHBIX CTPOK ..uurrnrrnrrneeunerneenerueetetnerneruassnssnessassnssnessessnssnssnnees 210
9.6. ®YHKIIUU U OMEPATOPHI AJIST PAOOTHI C OUTOBBIMU CTPOKAMY ..c.uvvnnerrneerneerneenneennessnaesnneees 214
1SV B (o)’ (o3 n (o 1 = (o3 () < 72U RNt 215
9.8. OyHKIUHU GOPMATUPOBAHMST HAHHDBIX ..vuuerenerrnerrnerreersnersessneessessnessneesneessaessaessessnessraessnnes 233
9.9. OmepaTopPsl U QYHKIIUU HATBI/BPEMEHM ...ceuuirrnerrneerneeriernnersnersneesnaesnaestessnessneessnessnessnnesnns 241
9.10. OYHKIMU OJIT TTEPEUMCIIEHII .uuevnirnirninnernetnetuertaetneeneruessssnesuessnssnssnessessnssnestessnssnesnessnees 255
9.11. TeoMeTpruUeCKUE QYHKITUU M OTIEPATODPDBL ..evvurrnrrineruneerneerneerneersnersnessnassnaessasssasesnnesnneees 256
9.12. OYHKIIUU U OIIEPATOPHL OJIT PAOOTEL C CETEBBIMU @IPECAME ...uuverrnnrrrnnerenneennnneennnneenennss 263
9.13. OYHKIIUUA U OTEPATOPHl TEKCTOBOTO TTOMCKA ..evuernrrnnrnnrunrrneennrsnssnrenersessnssnesnessnssnessessnssnnes 266
9.14. OdyarumEy TeHepPUPOBAHUST UUID . ..o e 272
1 I ST 1Y § IT0) a 124 17 T 272
9.16. OyHKIMHT M O0HEPATOPBL JSON ..ot e e e e et e e e e e e e e eans 285
9.17. ®yHKUUM O71s1 PAOOTHI C TOCIEHOBATEIIBHOCTSIMUE ..uuevvneerneernernerenersnessneesnaesnnesssssnesnneees 302
1O I S T A 0h) (0= : 02 (SR =1 2§ 0 Y= D::0c) 2 1 6 N 304
9.19. OyHKIUYM U OMEePATOPHI OJIST PAOOTHEL C MACCUBAMIU ....ucvvnrrnnrrnneenneerneesneernnesenessnersneesnnesnns 307
9.20. [Inamna30HHBIE QYHKIIUY U OTIEPATODDBL «.evurrunerunerrneerneerneerneeenessneesnaesnasssasssnsssnnssnnessnessnns 310
S I RN oy o Y=Y oo w2 (=R 1) 2 7 IS 312
SRR O): {03 1z (30 0) 4= 024 1117 P 318
9.23. BEIPaKEHUS TTOOBATIPOCOB ..evuirnirnnrunernerneenetnetneeneruastnssnereassnssnstuessessnssnessessnssnesnessassnesnnees 320

iv



HokymenTanus K PostgreSQL 13.4

10.

11.

12.

13.

14.

15.

9.24. CpaBHEHUE TAOTUYHEBIX CTPOK M MACCHBOB ....uuevvrunerrinneriinersineessineessenesssenesssnesssneessnnnees 323
9.25. OYHKIIMH, BO3BPAILIAIOIIAE MHOMKECTBA .euuvrnrrnennrrnrenrenaenrenrenreunrurenesnntenmenesnssensenesnesnnsens 326
9.26. CucrteMHble UTHOOPMALUOHHBIE QYHKIIUN M OIIEPATOPDI c.uuevrnerrnernerenerenertnerrearenereaaesnnns 329
9.27. OyHKIIUU OJISI CUCTEMHOTO QAMUHUCTPUAPOBAHIST «.evuernnrnnernrrnernrnaenneeneeneennreasenesnnsensenesnns 346
9.28. TPUTTEPHBIE DYHKIIME .uuevvnerrneerneernneruneesneeseassunsssnsssnsssnnsssnessnessnessnasssnsssnsssnesnnessnessessnns 361
9.29. OYHKIIUHN COOBITHUHHEBIX TPHUTTEPOB .ivvuuerirnnerrunerrtneerstneeesineesseneessnesssinesssnnesssonesssonesssonesses 362
9.30. CucteMHble NHOOPMAIIMOHHBIE (DYHKITHIH ..ccuuerrneerneernrrenerenersnerenesnssnaessnessnsssenessnessnneenns 365
TTPEOOPABOBAHME THITIOB ...cevuurrrunersrnnersunnersunnesssneesssnessssneessanesssunesssneesssnsesssnsesssonesssaeesssneessneees 366
1O R O 1o Fc Yo ) U SUURURt 366
(O @)1 (=] o T b 0] 012 S P UPRPR 367
R T (2 4 5w 1176 % PP 371
10.4. XPAQHUMOE BHAUEHIE ..ceuiinnirnirnrintennttnteneeneetettnetnesuarenssnetuettastnssnsteasenesnstmetenssnmennrenesnsesnsens 374
10.5. UNION, CASE M CBA3AQHHBIE KOHCTDYKIIMIH ..cuuvvnirninnenneeneenenneeneenseneensenesnseensanesnsesnsenesnnenns 375
10.6. BBEIXOTHBIE CTOJIOITEL SELECT tuuituuirrueeruerunersnersueeeunesunessnnssneesunessnessnsessesssnessonssnessneessaessnns 377
|40 91 (2 (03 S PP OO PR RU PPN 378
11,1, BBEIEHIIE t.uuiiuniiiniiiiteiieeti ettt et e et e et ettn e et et eatneatneatnsetanetanstsnsttneennsatnsatnsasnsesnnsennsesnsesnns 378
I O 7 1) Bz 1 (=) <07 o) SR 379
11.3. COCTABHBIE HHIIEKCEL ...evuutetnernnerunetuneeuneesneeranesunsssnsesnsesuessunsstnsesssesnsssnnsesnsesseesnessnnsssnsennses 381
11.4. UHOEKCHL U TPEOTOIKEHUST ORDER BY .iiuiiuiiriiniineeueineenerueetnetneruessassnssnessessssnesnassassesnnees 382
11.5. O6bengUuHEHNE HECKOJIBKUX MHIEKCOB ...eevvuneerruneerrnnrrennseernnseerunseesunsersnnsersnnsessnnsemsnsensnnes 383
11.6. YHUKAIIBHBIE HHIIEKCEL ..euuttunetunetuneerneetneeenetnneteasetnnetuseesneesnsesnsetnnstsnsesnseenseemsessesnerneens 383
11.7. HOEKCHL TIO BBIPAMKEHIISIM ...uevunrrnernernennesnernsenesunssnssnesussnssnssuessnssnssnessessnssnessassnssnssnnssnees 384
11.8. HACTHAYUHBIE HHIIEKCBL .evuerunerunetnneeeneetneeunetnaettasetnetunetsnsesnsetneesnstsnsssnseenseennsesnsesnsemnnesensees 384
11.9. CkaHUpOBaHUE TOJIBKO MHIOEKCA U IIOKPBIBAIOIMINE UHIEKCEL ..cvuuieenirneinnernneenneenneennaennnns 387
11.10. CeMeUCTBA U KITACCHL OTIEPATOPOB «.euurrnrrnrrnernernernrenertarrneeneetastnreneesessassnsesersassnsenessasenns 390
11.11. MHOEKCH U HPABUITA COPTHUPOBEI ...uvvunirnirnernetueetnrtnetneeuastnesnesuassnssnsenessassnssnessessnssnessases 391
11.12. KOHTPOIb UCIIOTB30BAHUST THIEKCOB ...uevnirnirnnirnrinetneeteetnetnseueesestnsenessasensenesuesenssnssnnsnnns 392
TTOTTHOTEKCTOBBIM TTOKICK «.e.uevuneruneruneeuneeeneeenneeuneesnesunesunessnessnseeneenssesnssenseenneennsesnsesnsesnsesnnsesnseen 394
12,1, BBEIEHIIE .uuiiuniiiiiiiieeiie et et et e et e et et e et e et et e et e et s et e taaetaaeeea e aeuneanneataetnetnneanneeenseenns 394
12.2. TAOIHITEL M THITEKCBL ..ueevvuneertnnetrunetennsersuneertnnseesnnsessnseessnnsessnsseesnsessnnsessnnsessnnsemsnnsersnseeenns 398
12.3. YOpaBieHHUE TEKCTOBBIM TTOHMCKOM ...cvuuiunernerneennrunesneenesuessnssnessessnssnssnessnssnssnessessnssnesnassnees 400
12.4. TOTIOMHUTEITIBHBIE BOBMOIKHOCTH .uvuininirinininennineneneneenenenereserneneseserenesesereneneserenenererneness 406
[ R AN £ 1 1T b 0] )2 PP 411
[ ST O3 (o) - o) SR 413
12.7. TIPDUMEDP KOHMUTYPAIIHII «.vuuerrnerrnrrnerenerenersneesuasssnessnsssnasssnsssnessnsssnsssssssnsssessnnsssesssnsssnns 422
12.8. TecTupoBaHHE M OTIAAKA TEKCTOBOTO TTOMCKA ..evurrnernrrnrenernreneenaerarensenesunssnsenesnnssneenesnns 423
12.9. Tunmsl UHAEKCOB GIN T GIST ..ottt et e e et et eaeeeas 427
D2 O W oY wa (=Y o 2w = N 0T | HS PRt 428
[ B O g o Tz 17 e () 2 1 6 AP 430
YnpaBneHrEe KOHKYPEHTHBIM IOCTYIIOM ...vuueunernernruneunesnsenessssnssnessnssnssnssuessnssnssnesssssnssnessassnees 432
13,1, BBEIEHIIE euuiiuniiiiiiiieeiie et et et et e et et et e et et e et e et s et eean e et e eeasaauneatneatasetnetnneenneeeneeenns 432
13.2. VI30MTAMUST TPAHBAKIITI «evuevnnernirnrineenetnetneeneeuestesnesuestnssnssuessnstnsssesuessnssnssseseassnsssessassnssnnes 432
IRCTRC T 2 121 202 (ST 00 (0) 10§ 010) -3« 7 AN 438
13.4. TIpoBePKYU LENOCTHOCTH JAHHBIX HA YPOBHE TIPUIIOKEHMST ..evunernernrinenernreneeneenarsneenaennns 444
(GRS @) o =117 (<) =1 6 P 446
13.6. BITOKUPOBKM H FTHITEKCHL ..vuuivnirnerneeneunesneenennstnssnsesessnsenssnessnssnssnsssesenssnsssessassnsenessasenssnnes 446
OnTUMHU3aTUAST TPOUIBOIMTEIIBHOCTH «.vuvunernernerneretnesneeteststnsssessnstnssnessestnssnsssessessnsssessessnssnnes 448
14.1. VICTIOTTB30BAHME EXPLATN tiuiiuuitntinriuntunetnreneeuetreneeuessanstuesunssnstnsssessnsensssesssensennenssenssnnees 448
14.2. CTaTuCTHUKA, UCIIOJIb3yeMas IIITAHUPOBIIIKOM ......ccuveuntrnrenrenneenreneeneernseneensesnsensensenneeneens 459
14.3. YupaBneHue IJIaHUPOBIUIUKOM C IIOMOIIBIO IBHBIX HIPEOJIOKEHUM JOIN ..ovuvirunrernrernennnas 464
14.4. HamlOTHEHUE OA3BI MAHHBIX tvvuvrrvnreruneersuneersueresneeersnseessnnssssesssnssssesssssnnsesmmessmomeermeessnes 466
14.5. OnNTUMHU3AIUS, YTPOKAIOMIAT CTAOUITBHOCTH ..cvvvneerrnneerenneerenaerrnneseseneessnneessnneersnsernneesnnes 469
TTaPATITIETIBHBIM BATIPIOC tuvunernernernrtnetneeneruertnssnessastastnesnestassnssnsssassnssnsssessnssnsssestessnssnessessnssnessnns 470
15.1. Kak pa®oTaioT mapaijlelbHO BEIIIOTHIEMBIE 3ATIPOCHI .....cvvuneruneernerrneerneeruersnersneeenaesannns 470
15.2. Korga MoKeT IPUMEHSIThCS pacllapaljIeIUBaHUE 3ATIPOCOB? ...ccuviueiunirnirnerieernerneenaeennns 471
15.3. TTaPATITIETTBHBIE TITTAHBL t.uruuerneinernetnetnerneesesnesnessassnssnessassnssnssnessnssnesnessassnssnessnssnssnessessnssns 472
15.4. Be301aCHOCTh PACTAPATIIEIIHBAHIIST «.vuevrnrrnernernereaetnernestertaernesnessassnssnessassnssnsssessassnsssesenns 474




HokymenTanus K PostgreSQL 13.4

ITI. ADMUHUCTDUPOBAHIIE CEDPBEDA «.euuernrrnenntuntenrenreuareneenretattnstnetueteastnsenessettnssnmssettnssnmsseteessnmesreeesneenns 476
16. VCTAHOBKA M3 HCXOTMHOTO KOTTA +.uvuenininininenrsenesenenenenenetasesssenensnsnenentesesesesssssenenessesteresssesenenenes 477
16.1. KDATKHMI BAPKAHT ..vuvvunernrrnrenneuneuneenetueeunsanetuesussnssnessessnssnssnessssnstnessessnssesnesssssmesessssaneens 477
T Iy o T=ToT0): T bz 17 6 U 477
16.3. TTOTYyYEHUE MCXOTHOTO KOIA «evuernrnnrrnrrnrennrurenseneeuassnsenssuessnssnssnsssessnssnsssessnssnssnessnssnesnnees 479
16.4. TIPOLEMYPA YCTAHOBKI ..c.uvvuinnerntrnrtneeneernreneenaetrtnssnassnstnssnessesessnsssnteessnssnnseesensensrensenesnns 479
IO ANCY (o ;3762 i n (ood) (I V403 K== (0): )« AP 491
16.6. TTomaepKUBAEMBIE TITTATMODMEBL ..cvuuerenrirneerneerneerenerenersnaesnaesenessnessnassnaessnessnessnsesnnessnessnnees 493
16.7. 3aMeYaHUS 0 OTHETBHBIM TIITATMOPMAEM ....cvvnerrnerrnrrenerenersnerreeesnessnessnresnsessnessnessnaesnnees 493
17. YcTaHOBKA U3 UCXOTHOTO KOTA B WITMAOWS .ouiuinininiitiiii ittt ettt ettt e et e e e ee e ensaenenes 498
17.1. Coopka ¢ nomoibio Visual C++ unu Microsoft Windows SDK ..........ccceeeviiiiiiiiieiiinnnn. 498
18. IToaroToBKa K Pab0TE U COMPOBOKIEHIE CEPBEPA tvuurrrunerrrinerrreerrrnnerrrinersreersreesseneessneessonns 503
18.1. YuétHasa 3anuch Monb30BaTEeNIST POStgreSQL ....coiiiiiiii e 503
18.2. Co3maHue KIACTEPA 03 TAHHEIX .vvuueerruneerrunerrrinererunerssnneesunreessonessraeessseesssneessineessnessses 503
18.3. 3aIIYCK CEPBEPA 03 IMAHHBIX t.uueevrunerrruersrueerssneersuneessiaeessuneessusesssenesssonesssonessraeesssnesssneees 506
18.4. YIIPQBIEHUE PECYPCAMU SIHP@ +.uvvuernrrnreunrunrensenneuarenseneeuasenssnssuessnssnssnessessnsensssasenssnesnassnses 509
18.5. BEIKITIOUEHIE CEDBEDA «.evuevnrrnintunttnetnetuaetetnstnestastnstntuasenstnetuessnssnstnessessnsenessassnssnsssassnses 516
18.6. O0HOBNIEHNE KITAaCTEPaA POSEGTESQL c.ouniiiiiiiii et e e e e e e aaa s 517
18.7. 3aIIMTa OT ITOOMEHBL CEPBED@ tvutruennrrnrrnrenrunrtneenerueetarensenestasenssnesserenssnersereasenseserensensennes 520
18.8. BOSMOXKHOCTU HIFMDPOBAHIST ..uevvurrnrrnnerunerenersnaeenassenessnsssnsssnnsssnsssnsssnsessnessnssseesnnsssnesnnnes 521
18.9. 3amuTta coepgmaeHUN TCP/IP ¢ IPpUMEHEHHUEM SSL ..ottt 522
18.10. 3ammuTa coeguHneHur TCP/IP ¢ mpumerneHmeM GSSAPI ..o, 526
18.11. 3amwuTta coegunenuu TCP/IP c npuMeHeHrneM TyHHeNIeM SSH .........cooooviiiiiiiiiiinninnn, 526
18.12. Peructpaiius xKypHala COOBITHH B WINAOWS ....cccvvniiiiiieiiiiieiiiieeeiiieeeiie et e e e eaeeeee 527
IR I = K Toky oT0) 706 M of=] 0): 1] o1 NN 529
19.1. VIBSMEHEHHUE ITADPAMETOB ..euuiuntrntrnteneunetnrenreuertranseneseasenstnetsesensenstsestasenseneseerensensesesensennes 529

(RS IRV o= Toin (o) (0):1¢=)z 1 bz Q40 Y= 171 (0) - SN 533
19.3. TTOOKITIOYEHUST U QYTEHTUMUKALIHIS ...evunerenerrnerneernaerenessnessnessnnsssnessnessnsesnnsssnsssnsssnessnnesnns 534
19.4. TIOTPEOTIEHUE PECYPCOB «.evvunerrrnnerrineeeruneesrieerssieesstneessineesstaeessuaeesssneessenesssonessronessraesssnneees 540
19.5. ZKYPDHAIT TIPEOBATIHICH ...uevnennernerneinrenetnetneeneeuestnstnesuasenssnssuasensenssseseesenssssssesensensssesensenernnns 549
RS IO T A=Y n 01702 117 < AP 559
19.7. TITAHUPOBAHHUE 3ATIPOCOB ...euutvnirninntunrtnrtnetuaetneensenestsensenesuestnssnssnesssenssnersessnssnessassnssnnees 566
19.8. PerucTpanus omub0K ¥ TPOTOKOIUPOBAHUE PAOOTHL CEPBEPA .uuevvvrrerrrnneerinneerineeereneennns 574
19.9. CTaTUCTUKA BPEMEHHU BBITIOTTHEHIIST «ovuvvunennernerneenneueuneeneenessnsenssnsenssnssnessessnssnessessnssnssnnees 586
19.10. ABTOMATHYUECKAST OUMCTRA evurrunrenneennrernrerueetnnerunetsnereneenseenesenssesnsetnsesneesnsesnseenseeneeenanes 588
19.11. TTapaMeTpHl KIIMEHTCKNX CEAHCOB IO YMOTIAHMIO .evuvennirnrrnrenenreneeneeneennreneensennseneennenns 590
19.12. YOPABIEHUE OTMOKHPOBKAME ...c.uuererunerrrunersrnnersuenerssnnesssneesssneessuneessuneessinesssssesssnesssonesses 600
19.13. CoBMECTUMOCTD C PA3HBIMU BEPCUSAMU U IITTATPOPMAMY ..ceuuvrrnrrrnrrneernerneeenerenersnnesens 601
19.14. OOPAOOTKA OIITHOOK ....cvvvuerruneeruneresieesssnnesssaeesssanesssnessssneesssnsessuneessinesssnsesssnsesssonesssaneses 603
19.15. [IpeaoNPEeOEIEHHBIE TTAPAMETDBL «.evuutrrnerrnerrnerreaeennertnarsnaesnaesenessnesrnessnnessessnrsrnsesnnessnesen 604
19.16. BHECHUCTEMHEBIE ITAPAMETDBL c.uuvunernernreneuerneeneeneeunsenetnesnassnssnessesenssssnessesenssesnesenesnesnnsnns 605
19.17. TTapaMeTPHI OIS PABPAOOTUIIKOB ...cevuerrrneerrenerrrinerssinerssneesssneesssneessuneessunesssenessronessnonases 606
19.18. KDATKHE @DPTYMEHTEL ..cvutvuninnerneeneenttnrunsentuestnstnstuesunsenstnessessnssnssuesssssnssnesssssssessessassneees 610
20. AyTeHTUUKAIINST KITMEHTCKOTO TTPUIIOZKEHMST «ovvuirrnernerenerenertneesneesnaesenessnessnsesnnessnessnsesnnesnnees 611
A O B T-17 ) i ool o1 o = Wi ot o b SR 611
20.2. ®ai COIOCTABIEHUS UMEH ITOIB30BATEIIEH «.eevuniiirneetiieetiieetnieeeenaeeetuneeetnneeeeneeeenaeeens 618
20.3. MeTOOBL QY TEHTUMHEKAIIIIT ...cuuernneruneerneernetneernnsennseunessnessnassnesesnsesnessnsssnnsssnersnessnsssnessnnees 620
20.4. AYTEHTHQDUKAIIMT ETUST cooniiiiiiiiiiiiie et e et e e e et e e ee e et e et e et e eaneeeaneeanaannns 620
20.5. AYTEHTHUQUKAIIIT PASSWOTLM ..uievniiiniineiuneetneeineetnartuseteerneseensseneesnsesnassnnsesnsesneernesennssennes 621
20.6. AyTEeHTHQURAIIMA GSSAPI ..ot e e et e et e et e e e e eaneeanes 622
20.7. AyTeHTHDUKAIIMT SSPI ...t et et e e et e e e e et e et e e e e eanaenns 623
20.8. AyTEHTHDUKAIIMT TAENE ..covniiiiiiiiii et e et e et e e re e e e ea e e e e aannas 624
20.9. AYTEHTHQDUKAIIMT PEET ..evunirrnrirneerneetiartuneerneetneetnnsesnesunsetnesanesssessmnsessessnssesssssnsesnesrnseesneees 625
20.10. AyTeHTHPUKAIHT LDAP ...ouiiiiiii et e e e et e et e et e e e e e e e e e eaeeaneaennaees 625
20.11. AyTeHTHPUKATHT RADIUS ...ttt e e e et et e e ae e e e e e eaneaannas 628
20.12. AyTeHTUDPUKAIUST TT0 CEPTUMDUEKATY .evvurernrrrnrernrrnareunreuneerneeeneresnsesnresneesnnsesnsesnessnessnnssnns 629
20.13. AyTeHTHPUKAITAST PAM ..ottt e e et e e e et e e e et e et e e aa e et e eaneeanaennaenns 629
20.14. AyTeHTHPUKAIHST BSD ....oooiiiiiiiiii it e e e e e e e e e e e e e e eees 630

vi



HokymenTanus K PostgreSQL 13.4

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

20.15. TIPOOTEMBI QY TEHTHMITKATIIHIIL «..evvunerrrnerreneerreneessenerssneesssneesssnsesssnesssinesssnsesssnsesssonessnaneses 630
POJIHL OA3BBI TTAHHBIX «ueuueneenennenetenetneeeneen e eaeen st saeneteaentsaeenstsaaentseeeneenttaeneeetaseeensaeseeenseaenaes 632
21.1. POJIH OA3BL IAHHDBIX «eueueunenteneeeneeeneneeneeeentneeeenstneeeaeeseeaeenstesaeenetaeeeenstasaeesteseeeeenseaennen 632
21.2. ATPHOYTEL POJTEH ovvuuririneritieeeitteerttneeetteeeriaeessieesseeestaessteessteesssnessseneesrnesssnessraeessrnnees 633
AR TS By (Y : (o To B - T o 03 1z APPSRt 634
AT 01 oWy () 2 0% (R 0 ) (=) AP 635
21.5. TIPEOTIPEIETIEHHBIE POJIH t.uuerunerrnerenrsnersnesunessnessnaesnassnnsssnsssnnssnnsssnsssnsssneesnnessnessnsssnnesnns 636
P RO 1= TcTo) n =Yoa - o ok =31 1) o 024 147 % AU 637
VIPaBIEHUE OABAMU IHAHHBIX t.vuuerrrunerttneersrneersuneessuneessinesssueesssnsesssnsessiaeessieessssnesssenesssonessronesses 639
0 R @ 143 To ) o J OO 639
22.2. CO3MAHME OA3BL IAHHDBIX . eueeneunenteneneenetaeneeneeneaeenstseeenstseeneenseeeneenttaeetnseaeaeenseeseeseaeaenaes 639
22.3. TITAOTTOHBI 0A3 TAHHBIX «uevuentenerneneeneneneeneeeeneeneeeenetnseeeeensaeaeenstsaeenetnsaeenseaseaenstnseeenaenraaenns 640
22.4. KOHQUTYPUPOBAHUE OA3 IAHHBIX ..uuervvunerrenersuneersuneessinesssneesssneesssnnessunnessunesssenesssnessnoneees 641
22.5. VOATEHUE OA3BI TTAHHBIX .ueueeneneneeneneneeenetneeeaeenseeaeenetneeeneenteeeneenstasnetneeaseeensteseeeeeneeaens 642
22.6. TaOMHUYHBIE TPOCTPAHCTBA .uuevvrunerrrunerrrnersuneessuneessuneessunesssnesssnesssaeesssneessinesssineesronessranees 642
B0} €= By 07 fcT: 117 AN 645
23.1. TTogmepKKa S3BIKOBBIX CTAHIADTOB ..euuruurrnrrurunrunreneruerunrensenesusmnssnessessnsenssnessnsenssnessnssnees 645
23.2. TlogmepKKa IMPABUIL COPTHUPOBKI ....uvvunirntrnrtnruaetnrenreneetstnsenestasenssnstseresenersermessnsenereasanns 647
P20 J06 T W oY1 9 (=3 0p::4 € W : 01 17 010 ) : 10 ) : SO N 653
PermaMeHTHBIE 3a0ayYl OOCTYXKUBAHUSA OA3BI TAHHEIX ...vvueerrvnerruneerrenersseneessenersroneessnessrneessnes 664
24.1. PETTIAMEHTHAST OUHCTEKA «evutvuninnernrenreneuneenreneeuasenssuesuetensensssteesensessssesenssnssseressnsennsenssnesnns 664
24.2. PerynsapHASA HEPEUHIEKCAITHST «.euurrnrrnnrnnernernerneesnstnrenesussnssnesuessnsenesnesssssesnesnsssnssesnssnnsens 673
24.3. OOCTTYKUBAHUE FKYPHATIA «.evvvnrrrunerrruerrrneersuneessueessuaeesssneesssnesssinesssinesssinesssnessronesssonesees 673
Pe3epBHOE KONIMPOBAHUE Y BOCCTAHOBIIEHIIE ...uuvvuirniinnirnerneeneeuetnstneenenassnssnsssessnssnesnessnsenssnnees 675
25.1. BBEITPY3KA B SQL ouiiiiiiiiiiiiiii ittt et e et et et e e et et e e et e e e e et e e aanaans 675
25.2. Pe3epBHOE KOMIMPOBAHUE HA YPOBHE (DAMITOB ....evvnirrnerrnerinerunereneetneernaerenssenessaessnnssnneenns 678
25.3. HempepriBHOE apXUBUPOBaHNE ¥ BOCCTAHOBIEHNE Ha MOMeHT BpeMeHu (Point-in-Time

LYook vd Y oy A o 2 679
OTKa30yCTOMYUBOCTD, 6AJITAHCUPOBKA HATPY3KU M PEITTIHKAIIMIST vvuuevrrnnerrrnnerrenerseneessinessseneeeses 692
26.1. CpaBHEHUE PA3JTUYHBIX DEIIIEHIIM ..cvuivninirniinrineeuetneeneeteeteeneeneesasenesnssensesenessnsensensennsens 692
26.2. TpaHCHAALUSA KYPHAIOB HA PE3EPBHBIE CEPBEPDBL ..uuvvuirninnirnrinernerraeeneeneeneeeaeensrnesnasensennees 696
ARSI O y of: [oTok i c- M o) 2 <= kY- HRUU RPN 705
26.4. Ipyrue MeTOOBl TPAHCTIALMM FKYPHATIA t.uvvuernrrneuernrenreneeuarenrenersermsenessesesensmsessessnsenerenns 706
A R T o) o3 0702 e 1= T<) o) PN 708
J\Y o)z 07m(0) 0) 70z il oY Lo Yok v A O 57 1 E U UIN 716
27.1. CtaEmapTHBIE HHCTPYMEHTBL UTLIX ..iuuiiniiiiiiiiiiiiiiieie e e e et et e ee et et eee et eaneeneeneaneanesnneens 716
27.2. COOPIITUK CTATHCTHRH ..vuuevvrunerrrunerssnaessunaessunesssunesssunessssnesssnesssnnessmaeesssaeesssneessneessonessrnns 717
27.3. TIpocMOTP UHOOPMAIIUH O OITOKHIPOBEKAX ..evvunrrrunerrrnnerrrnnersreersseerssneesseneessineessnesssnessnes 751
27.4. OTCIEKUBAHUE BBITIOTTHEHII 1.uvvuuirnirntintenernetneeneetestnseneesestnstnssnsseasenssnerensenssnsssnssnssnssnnsens 752
27.5. IMHAMHAYECKAST TPACCHDPOBEKA ..evuerntenninnrrnrenrenarurtnreneenarenstnssuaseaseneeseteessnssnereesenesnsssnsennsnns 759
MOHUTOPUHT UCHOTB30OBAHMA IHICKA tuuevnernrnnrrnrrnreneueetarenseneesnstnsenssserensenessesssenesuesnesensennseesenns 770
28.1. OnpenenieHUE UCHOTB30OBAHMS IHICKA t.uvvurrnrenrrunrrnrenreneeuarenrenerserensenessesensensrsessessnssnnssasenns 770
28.2. OmnOKa MEPETIOTHEHMST MICKA «.evvuurerunererneerruneersuneessiaeessunesssnnesssnnesssonessueeessenesssnessnnases 771
Ham€XHOCTD U KYPHAT ITPEMBATIHICH ..vvuernerenerenersnarsnaesnessnessnsssnasssnsssnsssnsssnsessnessnessnnssnnssnnnes 772
PAS IR T 5 B= W1 (= 14 < (o ok i NN 772
29.2. KypHam Tped3ammUCU (WAL) ..ottt e e e et eete e e e st e et e eae e st e et eaaneesnaannnns 774
29.3. ACUHXPOHHOE MOATBEPKAECHUE TPAHSAKIIHT t.uevuirnernernerneenrrneeneenerneesnsenesnessnreesenessnseneens 775
29.4. HACTPOTKA WAL ..ottt ettt et et e et et s ee et et s e et et s an et eaneaneeanaansensennannns 776
29.5. BHyTpeHHEE YCTPOUCTBO WAL ..ottt ettt e et e e e e e et e e e e e e e eaeans 779
JIOTHUECKAST DEIIITHKALIHIST «.vuuevnernernennennesneanesnnsnnssnssunsunssnssnessssnssnsssessnsenssnsssnssnssnessessnsenesnnsnnsnns 781
GO IR IO 7400 170 <= 1 i 1 S URUPRURN 781
IC 10 J02/ 1 0 ) 11 15 (o) << NN 782
G0 J0C TR 0 ) = (4011 171 3 2 A 783
IO T O a0 Y= 0z 07 00 () 2 17 L APPSR 784
IO TN 0):¢ 7 =)0 74 o - H PP 784
G0N G T\ o) 2 17w 0] 0] 76 = PR 785
GO IR S1=tc o) 1 = Loa z (0 Yo v NPT 785
30.8. TTapaMeTPBI KOHMUTYPALIMIM ...ccuuerrnerrnerrnaerenersnessnessnessunsssnsssnsssnssssnsssnsssnessnnsssnsssasssanesnneses 786

vii



HokymenTanus K PostgreSQL 13.4

31.

32.

ICTOJRS I 235 oy o T- X2 B = £= Yo i 010 ) 7 1< PN
JIT-KOMITHITISIIIFIST «.uevuetninniunetnetneeueesn et etueunesnsensnnssnssnsnnesnsanssnssnssnssnsssnssnssnssnsssnsensensssnsenesnesnnsens
31.1. YTO TAKO€ JIT-KOMITMIISIIIEISI? ..euuevnernenneuneuneeneenenneanesnesunssnesnessnssnsenssnessnssnssnssnnssnsenesnnsensens
31.2. Korzma TPHUMEHSITD JIT? .ottt et et e e s ee et et e e e et et s aneeaannns
G NG TR 0 )= (400 74 0 X< 1617 6 (S
G107 S o= Ton 1171 032 (=) (o Lo 1 XN
PETPECCHOHHEBIE TECTEL ....ueevtuntiiunittuneettuneettueettueetta ettt eetunseetteettnesetsnnetsnnsetsaseasnnseeseeeenneees
32.]. BBITIOTTHEHIE TECTOB .eeuevuiinniennettnettnetunetueeetaeeenaeeneensetenteneensetnsesasetnsetnseeserensrenseeneeenes
32.2. OueHKa PE3YJIbTATOB TECTUPOBAHIST «.euuvuuernrrneneunrenreneenrenrsnsennsansenessnsensenessnrensenesnesensens
32.3. BapuaTUBHBIE CPABHUTEIIBHBIE (DAMITBL ...uivunireneiineiineriieeiieetnestneesnaesnaesenessneesneesnnssnnesnnns
Y VAN o V=T oy o =S S P PP PP PP PPPPPRURt
32.5. TIPOBEPKA TTOKPBITHST TECTA «.evuernrrnreunrenrenrenarunreneeuersnsenseneesnsenssnsssnstassnssnsssessnssnsssessnesnnsens

| AVAR ) 07150 2 007 (T 70 =Y 010 01=) 7 (o) =) AU

33.

34.

35.

libpg — OGHMOTHOTEKA MIIST FTBBIKA C .ovuiiiinieiiineeiiieeiiieeeitieeeeteeettteesstneesateessteesstnaesreneesraneessanns
33.1. OyHKINK YIPABIEHUS HOOKIIOUEHUEM K 0A3€ HAHHEIX ..evuueevrenerrrnerrrneerrrneersineessoneessonns
33.2. OyHKIUH, OMKUCHIBAIOIINAE TEKYILIEE COCTOIHUE HMOTKITIOUEHUST «.vuuvvnernrrnrenenneeneenaennennnens
33.3. OYHKIMH OJIT UCIOJTHEHUST KOMAHT «.uvuuernrrnrnrunerneenesuassnsenesnessnssnsenesnesenssnessessnsenssnssnnsens
33.4. ACHUHXPOHHAS OOPAOOTKA KOMAH]T «.evvunrrrunerrrnersuneersuneessuneessenesssnnesssenesssonesssanesssneesssneees
33.5. TTocTpoYHOE U3BIEYEHUE PEIYIIBTATOB 3ATIPOCA +uevurrrnrrnrrnrrnernrenrenerearenrenersereasensenerearenns
33.6. OTMeHa 3aIllPOCOB B IIPOIIECCE BBITIOTTHEHIIS .uuvuuernernernrnnernernerneenaesnsenesnassnseneenessasenesnnees
33.7. UHTEPGEMC OBICTPOTO TIVTH .uuevvvnnerrunersuneessuneessnnesssnnesssanesssneesssnessssneessinesssnesssnesssonessnnns
33.8. ACHUHXPOHHOE YBEHOMITEHIIE ....uvvuirnrnenneuneeneeueuneenssnesussnesnessessnssnssnessnssnesnessnsensenesnesensens
33.9. OyHKIUYU, CBA3AHHBIE C KOMAHIOM COPY ivuiirueirneriuneeuneerneerneeeneesneesneernesennsssnsesnsesnnsenneees
33.10. OYHKITUU YITPABIIEHIIST «.euueunernernennenneenrenseuetnsensennetnsenssussunsenssnsesesenssnsesssesensesnsenssnsenneens
33.11. OYHKIUN PA3HOTO HASHAUEHIS ..euuernerninnennenneenenetneenetuessnsenstuessnssnstnsssestasensesessssenssnnees
33.12. OOPAOOTKA BAMEUAHIIH ...cevuirnnirunerinertneerneetueestneeterseesteestaestessaeestaestaesseeseesteesraesreesns
IC1C T NG TR @ (o /=), = W o0 1012y i 1 7 5 AP
33.14. TIEPEMEHHBIE OKDYIKEHIIS c.uvvurinnernetnrenrennetnrtneeneetnrtnsensesnttnsansennteetnsesstensesenneensanssnnennsens
1 I ST =17 N 1 €= 1 010 1 (=) AU RS TUUTRRNt
33.16. PaliT COEMUHEHMM CITYIKD ..ueevvvneeriierriieereineeerineeesieestenaessenaessenesssnnesstnesssnsesssnsesseneessnnns
33.17. IlonyuyeHnure nnapaMeTpoB coequHEHUT depe3 LDAP ...,
G 10 TR It < TR I KoY i (<) o 2= S 1 I
33.19. IloBegeHME B MHOTOIIOTOYHBIX TTPOTPAMMEAX +uruernrrnrnernrrrnernerarsernemassernesassernssassessesassnses
33.20. COOPKA IPOTPAMM C LD .niirniiiiiieii e
G 10 T2/ IR I o) 761 (=3 0= 0 Y0 o = 1. 1. A
B OJIBIIIIE OO BEKTEL tv.uevvvueerruneerrenaerseneessuneesteaeessneesssnsesssnsesssnnesssnessssneessensessuneessnnsessensessnnessronesees
N R £ 3151 (=) 212 (SO P PRSPPI PR
34.2. OCOOEHHOCTH PEATTHBAITHIH ...ceuuevrnerrnnrrnrsnesinersnersneesneessessessessteestestessneesneesnaesraesseesnns
34.3. KITMEHTCKUE HHTEPMETCEL ..uuitniiniiiieieieiieeteeteteeteetesneeteetesnestestaetnesnastssnesnestassaesnesnneens
G S S 1= 0): 15 o)z 83 LT 1) a5 124 17 APt
34.5. TIPUMED TTPOTPAMMEL ...uvuetninitnetnenernesaenesnstasnesnesassesnstassssnssassesnssassernssessersesassesnesassessesassases
ECPG — BcetpauBaeMBIM SQL B € .oouiiiiiiiiiiiiiie et et e e e e e e e e e et e e e e ees
G 1o TR O A0 ) = 515 (<) 11 1 62 (TP UPPP
35.2. YrpaBneHue MOOKTIOUEHUSIMU K 036 TAHHBIX .....ocvvnerrnerrueerueertnersneerneerteessaersoeesessneesnns
35.3. 3anycCK KOMaHT, SQL ...ttt et e et et e e e e e e et e a e e aans
35.4. VICTIONTb30BAHUE TTEPEMEHHBIX CPEIIBL euvurrnrneinerernereternaraetasnernstassesnssessernssasseresassesnssasens
35.5. TUHAMEBYUECKII SQL ..ottt ettt ettt ettt et e e e et e enea s eenenannes
35.6. BUOTHOTEKA PUEYDES tuuitituiiiiiieeiiiieeiii ettt eeeieeettiaesttneesteneestenaesteaesteaesssnaeessnsessranessnnesrees
35.7. NUcnonmb30BaHUE OOTACTEH MECKPUIITOPOB ..ucvvnerrnereertnertnerrneerueertertneesneesnaessaersessneesnnees
35.8. OOPABOTKA OIIIHIOOK ....evunerrneirneerneeeneertersersieesteestaestessneesteessnessnessaeestesserseesnaertaesreesnnns
35.9. TUPEKTUBBL ITPEIIPOITIECCODP@ tvuernrnernernenerneurnernetarnernetassssnssassesnssassernssassererassesnssassessesnssnes
35.10. KoMnumnsamus mporpaMMm CO BCTPauBaeMBIM SQL .....ccooiiiiiiiiiiiiiiiii e
35.11. BUOTHOTEUHBIE (DYVHKIIHIT ..vvuuerrrnnerrenersensrsunasssunssssenesssnsesssnnesssnssssnessssnsesssnesssnneessneesses
IO T D2 5703 123 iz (T o0 ) s =) AN
T TN ST W N o) 70 (0)::¢= )z 070 B : - N O o P
35.14. KoMmaHABI BCTPAUBAEMOTO SQL ..o e e e e e e aa e e ens
35.15. PexxuM COBMECTUMOCTH C INFOITIX ..covuniiiniiiiiiiiie e e e e
35.16. BHYTPEHHEE YCTPOMCTBO ...uvvuutrrnernernreuneeuneesneesnessuesssnsesnssensennsssssesnsesnsssnnsesnsssneesnnssnns

788
788
788
790

viii



HokymenTanus K PostgreSQL 13.4

36. VTHOOPMAIIMOHHAST CXEMA .uuevvurrnernnrrenersnersneesnnssnnsssnsssnsssnessnsssnsssnsssnasssnssssssnssssnsssnessnsessssnnees 990
G T 05 () - NSRRI 990
OV 7 n 1 5 1 £ 2 5 1 2 - 990
36.3. information_schema_ Catalog_INAME .iveiririeeenenirerernenererereneseeesarnenesesernesesesesaeneseseraenenees 991
36.4. administrable_role_aUthOTriZations .iiviieiieieiriieinerieieenerereenererernereraererereenerernenesns 991
G S Tt o) N I N Y R oo B K=Y R U 991
G LS TS TE= T o ol <10 ot = Y= S PSPPI 992
L e o E o oL ot = - 1= == TR 994
36.8. check _consStraint _ rOULANe _TSAGE tiiiiiiiiiiereineteteeterereeterererterneraeternesaerernereeresnesneneees 995
R R el sY=Ye) Sl ole) s TR ok al- B o} oF= RUT U TP 995
] I N O B T I =T o o o = TN 996
36.11. collation_character_set_appliCabilify .iiviviiriieiieriiiiiieeeiiereeerieternernerernerneneenes 996
36.12. COLUMN_COLUMN_ USATE ttttruttnrrernernerernernrserneresesnesesesnesssessesassessesaesessesesessesnesessessesesseses 997
36.13. COLUMN_ QOMA I USAGE tttuirititiinenetittenenenetereneneteearnenesesarneseseaerenesesersnesesesarnesesesarnesesesnes 997
G I N S CT R Rt il oW o) <X ok N Y= PR 997
1T NS TN TR Rl oW o h o A R =Y 1= RO USRS 998
36,16, COLUMN AL USATE ttnttiineinrternetneraenetnetaeterneretesnetnstasnesestestesnssassesnstssesnesnstesnesnssnssesnssnees 998
G I B TN R i1 o ¥ =T 999
36.18. CONStraint_ COLUMN_USEGE ttirnirrirernernerernernerernernererneresertereserserneressererneserereeseresneneses 1002
TSI NS BNGTCY s ¥l b =B ok ol =1 o K=Y L ==V 1= RN 1003
TSI O e o8 =T o V4 o T= Y o o AV R =Y 1= Y= SO OO UUPRRt 1003
1S I e 1o (B R o M o Te Y s W= ok ar= B oL o< RPN 1004
36.22, dOmMAIN_UAE TS AGE titntriinitnerernereternereeteenernesestesnesesnesnesessesesestesnesessesnesassesesessesnesneresnns 1004
L ST AC TG 1o 1 T B o R TP 1005
LI SR =S =) oL ol w14 o 1= = ST 1007
G I T =Y oY NN =Ye M o N = Y- S U T TP 1009
36.26. foreign_data_WrapPer_OPLIONS tiiiiiieeueeieeneeteeteeneeteeteeeeneeneeeeneesasensenesnessnsensennenns 1009
TSIV AV o3 2 =% Kot olie =R ul= Tl Uo oY o) o 1= 3 ot - HUNUU U PP PPN 1010
IS I2 S TR e =% Ko o MI=1=F a2 =3 ol o) o o Ko} o Y= NUUNUU U U OO U PP PIN 1010
TS IR I oS =R R s o M1 $ v =S of - RPN 1010
CTSIC 0 IS o3 =% Re ol =1 N R=Yi o) o hu e o X RN PPN 1011
TS IRCH R oS ot oR e oo M o= 1 < 1 K== U 1011
36.3 2. Ke Y  COLUMN_ LSBT terntrernernerernernerernernesesneresesnesesesnesnssessesesessessesessesesessesseseesesesnenesnes 1012
G LI 1 T o B ar=t 1Y =S af = SR 1012
30.34. referential COMST Taimt S ittt et ettt e e e e e e e aanaan 1014
36.30. L0l COLUMN_ GTANES tuitnrrernirnerernernesernernesernernesessesneressesnesaesessessesernessesessersesessersesnenernes 1015
36.30. Ol T OUL INE _GIANES titttuiiiiteenerneteenereteenerneseenereresnernesassesnssessesnesessesnesassesnesnesesnesnenns 1015
TS INC WA YR RS o=V o B =T 5 o= ¥ ok ot - RPN 1016
IS INCT S T Y N oY S Ll =0 o} o - R USRS 1017
360.30. £ 0l e USAGE T ANES tttiriitiriereenetereenerereeterneresternesesesneraesesnesssesnesessesnesesessessereeseseeseees 1017
G TSI T TR T U Rl S s Y=Y o Frake v T =Y 1= = RN 1018
G N R Yo ol I o 1Y SO 1018
LI Yoy oY= =X o= N U OO PPUT 1023
30,43, SOOUEIICES tiutiuitniiniiietteet et ettt et ettaetetnstteetnstnsauattattnstnttnstnstnettartnsensreestnsenseneerasensenns 1023
G TSI ¥ = e g N ==L s b b o =Y S PSR 1024
36.45. sql_implementation_dIFO tiiriieiii ittt ettt e et r et reraaaa, 1024
LI ST o N o T= o o - RPNt 1025
G SR = Te A B - 1 o Lo SO PN 1025
30,48, LAl E  COMSE TAIIIE S ttuttttiete ettt ettt e e et e et e e s e e e e e e e e eaeaeaanensnsneneneneaeanananns 1026
TSI 1S TR o= OB Y oF o v B =Y 1= Y= RO U OO U UOTURIRt 1026
T o 8 Y O B =Y o 1 Y= T PSSP PPN 1027
TSNS B I o =0 ¥ o} = 11 V= S U P PSRN 1028
36.52. triggered _UpPdat e COLUMNS .iiiitiiirireeternereeternerernernereeserneserternesarserneraeserereesessernenernens 1028
T TS TS TR o o Ne T 1= of RO 1029
TS Y: TRRT e il o % ok AV M=o 1=Y- EU T PPTRN 1030
G SN T MRS E-FYo T <% o AV B K=Y 1= - USRS 1031

ix



HokymenTanus K PostgreSQL 13.4

TSNS ¢ FIRTE=T=F i 1% i B o Y=Yo M s 4 o 1= Y= ST U 1032

G N WARRTE-T=S alh « =5 o) o1 B Yo o] <1 o KoY s L= RNUN U OO UUUON 1033

G ST TP =T ol ( = o) < 1 s e = ST 1034
360.59. VieW _ COLUMN L USAGE tttuiririrrnineretrneneseterenenererenesesesraesesesernesesesernesesesesenessseresneseserasnns 1034
36.00. VieW T OUL INE _ USETE ttitiiriitiiitiitiieteet et etert e eteeterereeteraeraenerteraererneresernerererrernernenernes 1035
TS N R v =S =0 o B =YL L F=T-Ye = S U UOTURIINt 1035
LI Y =N = R 1036

V. CepBEPHOE MPOTPAMMUPOBAHIIE ....ucvuirniinirnernrtnrenetertnrtnetuertnsanetuertstnstueseesensesersesenssnseserensensrnerenns 1037
37. PaCIIMPEHIE SQL ..ouiiiiiiiiiii ettt e e et e et e ee et e e e eae et eaneeae et aaneansenaasneaneeneenns 1038
37.1. Kak peanr30BaHa PACIIHEPIEMOCTD ...vvureneunrrnreneenarenreneenereerenrsnsesemenesnssnnreersmennsseesnnsnns 1038
37.2. Cuctema THUIIOB POSEGTESQL ....oouiiiiiiiii et et e e e e eaean e 1038
37.3. T10NTb30BATEITBCKUE (DYVHKITHII ..evuevvnernnernnersnersnassnnssenessnessnsesnnsssnessnessnsssnnsssasssnsssnnssnnesnnns 1041
37.4. TIoNb30BATEIBCKUE TTPOLEIMYPEL «.evutrninnernttnreneneuneenetneeastnstneseassnsansenessnsensesessssenssnnssnees 1042
37.5. OyHKIUY Ha A3BIKE 3aIIPOCOB (SQL) .ouiiiniiiiiiiii e e ea e e e eens 1042
37.6. TIEPETPY3KA DYHKIIMI ...cevuiirniiineiiieeieeetieetneetnaetnaesenestneesnaesnnesenessnesanassnnsssasssasssnnesnnessnns 1057
37.7. KaTeropuu U3MEHUYUBOCTH DYHKIIMM ....ceuiiiuiiiniiineeiieeiieeteetneesneesenessnessneesnnssnesraeesnneses 1058
37.8. OyHKIIMH HA IPOLEOYPHBIX SIBBIKAX t.uvuuernrrneeuruarenreneruerunrenesueruasenssnersesssmnessessaseesnssnses 1060
37.9. BHYTPEHHUE DYVHKITHH ..cvuevrnnerenerrnerrneetneesunessnessnaeseasssnsssnessnessnessssssasssnsssnnsssnsssnessnsssnnees 1060
37.10. OYHKIIHH HA S3BIKE € .ivuiiniiniiiiiiiiiieiie et ie e et e te et et etnetne et sanetneeneeneaneensennsenesneennsens 1060
37.11. UuHdbopMamus Ot ONTUMHUIAUMUM QYHKITAT ..ceuuvvrniiineiineeiieeeiesteerneesneennessnesanaesnaesnnns 1080
37.12. T1o/Tb30BaTENBCKUE AQTPETATHBIE DYVHKITHH ..cvuvvnnerenereneerneeseeernnerenessnersnessnessnnsssaessnnsens 1082
37.13. TIOTIB30OBATEIIBCKIIE THIIIBL ...ceuueernrenneenneenneenueennneenneesneeenseenseesasesnssenseenseennsesnseenseesseeenseen 1089
37.14. TIoTb30BATETTBCKUE OTIEPATOPDBL tvuevurrnrrnrrnreneeunerneeneruerensensenessassnssnsesasensenssuessesenssnsennses 1093
37.15. UHbopMaIus OIS OINTUMU3AIMU OIIEPATOPOB ..evuerrnrrnrrnnerenerrnarrnaernnerenessnaernneseneeenaees 1094
37.16. HTepderchl PaCIIMPEHUMN OIS MHIEKCOB ..ucvvueereeernneennerrneernaernerenessnessneesnneseasssasennnns 1098
37.17. YnaKOBLIBAHUE CBSI3AHHBIX OOBEKTOB B PACIITUPEHUIE ..vuuevvvnnerrrnneerineerseneeesineessaneessonns 1112
37.18. MHOPACTPYKTYPaA COOPKHU PACIIHPEHIEIL .. cevvnerrrnerrinererineesrineerreeesrnnessreesssneesssneessanns 1120

G TS TR I o) 78 i Y o) 5 PP 1125
38.1. O630pP MeXaHU3Ma PAOOTHI TPUTTEPOB ..cvvunerrrnerrineerrineerrieerteneesrnessronessreessrneessnneessnnns 1125
38.2. BUIUMOCTD U3MEHEHUM B JTAHHDBIX ..uouininininintnnstsentnenenenentesesestsenenenenessetesesesesencncnenencnes 1128
38.3. TpurrepHble QYHKIIAM HA SI3BIKE C ..uivvniiiniiiieiiieiieeieeiieeiieeeteeaieesneannestnaesneesnnesnnesanns 1128
38.4. TIOTHBIA ITPUMED TPHUTTEDA tuevuurunernrrnrennrunrtnreneeuartnrtnstueststnstuesuesenstnmtsessnsenessessnsenssessnses 1131
TS TR Iy )8 =) o) 5 o]0 o) 51 1 NN 1135
39.1. O630p MexaHHU3Ma PAOOTEl TPUTTEPOB COOBITHIH ...ccevvnerrrenerirnneerrineerieererneesssneessnneessonns 1135
39.2. Matpuiia cpabaTEIBAHUS TPUTTEPOB COOBITHI ....uuuevrrenerrineereineerreneesrinessrineessnneessnnessnens 1136
39.3. Tpurrepubie QYHKITUH COOBITUH HA SI3BIKE C ..uccivvviiiiiiieiiiieeeiiieeeiieeeiineessineessieessnnesnes 1139
39.4. TIONTHBIHA TPUMED TPUTTEPA COOBITHST . cvvvnnerrunrerenererenersrenesssneesssnsesssneesssaeesssasesssneessneees 1140
39.5. Ilpumep COOBRITHHHOTO TPpUITEPa, 00padaThBAIONIETO IIEPEe3aNUCh TAOIHUIIHI ............... 1141

/L 037 (o =) Y £ W1 § 0 1= 117 52 (TR 1143
40.1. TIEPEBO BATIPOCA +utturrunrrnrrnrenrunrtnreneeuarenrensesattastnstnettasensesstsesensensrsesesensrserserensenersesensennes 1143
40.2. CucTeMa IPABUIT U IIPEICTABIIEHIIS vuuvuuerninnerneeneeneeueeeneeneeneessanesnessssensenesnesnnsenesnsenneens 1145
40.3. MaTepruaIu30BaAHHBIE TTPEICTABIIEHIIST «evuvruuernernrrneeneunerneeneeuasenseneenessnsenssnessessnsenssnnssnees 1151
40.4. TlpaBumna OJit INSERT, UPDATE H DELETE ..iuuituttueeunetneeuertesnesnersessnesnesnessassnesnessassassnesnneen 1154
40.5. TIPABUIIA T TIP@BA evueruernruneinerneetaetetnereestaetaesnastaetnssnestestassnessestnssnessessassnssnessessassnessassnns 1164
40.6. TIPABUIA U CTATYC KOMAHT «.uuevuurernerrnernareunsesnsesnnesnnssunsesnsssnessnesssnsssnssmnsesnessssessnsesneesnnns 1166
40.7. CpaBHEHHUE ITPABHUIT M TPUTTEPOB ..uevuiunitnetneinertetnernertaetaetnestastassnesnestassnesnessessassssnessneen 1166
41, TIPOLEMYPHBIE SIBBIKH ..evvurernernernneeuneeunseunessuaseusesnsssnsssunssunsesnsessssssnssunsesnessnessnssesssesnsesnnssnnsees 1169
41.1. YCTaHOBKA TPOLETYPHBIX SIBBIKOB ..ccvueerunerunreuneruneeruareuaresnsemneesnnssunsesnsesneesnnsssnsemoeesnssnns 1169
42. PL/pgSQL — mpouemypPHBINA SI3BIK SQL ..oouiiiiiiiiiiiiiiiie ittt ev e e e e e e et e e raeaeaeennas 1172
N R © o 1< Yo o JE OO OO 1172
42.2. CTPYRTYPA PL/PGSQL ..ttt e et et e e e 1173
42.3. OOBSTBIIEHIIS ..ueeetttuuneeettiuueeeettuuaeeettua e eettanaaettana e aattenaaaaetaaaaeaetanaaaeetesnneeeeesnneeaeeennn 1175
VN S 5 31 oY=V (=) ; 1 5 PP 1180
42.5. OCHOBHBIE OITEPATOPDBL evuttuiunitnetnerueetaetnernertaetesnesteetassnesteetassnesnessassnssnessassassnessessassnesens 1180
42.6. YIIPABIIAIOMIUE CTPYKTYPBL tevuteruernetuneeuneeunrerneeruseusesneesuesenesssnsesnsesnsssnnsesnsssnersnessasennees 1188
B G 74 o 10 o = S TN 1201
42.8. YIIPABIEHUE TPAHBAKITHSIMEI ...uevurrnrrnernernetnernernestassesnessassassnsssessnssnsssessassnssnessessassnesnnns 1207




HokymenTanus K PostgreSQL 13.4

42.9. COOOLIICHUST T OIIIHIOKIL ...euevnenenenene et e eeaeae e et e e saeae et ea et taeenstseaenetsaeeeeenseaenaens 1208
42.10. TPUTTEPHBIE DYHEKIIMIE ..vuevvurrnerunerunersneesneeseasssnessnessnessnnsssnessnsssnsssnnessessnmesessnnessasssnnes 1210
225000 N O o 7 o To 1T @ ) I 7 <32 .74 o ) SRR PR 1218
42.12. CoBeTsl 10 pa3paboTKe Ha PL/PGSQL ..ot e s 1222
42.13. TToptupoBaHue U3 Oracle PL/SQL ......oiiiiiiie et e e e 1225
43. PL/Tcl — mpouemyPHBIM SIBBIK TCL .....ciuiiiiiiiiiiiii et e e e e e e e te e e e eaeeaanas 1234
G T IO © T T T ) o USSP 1234
43.2. OyHKIUU Ha PL/TCl ¥ FX @PTYMEHTDBL ..ucvvueirneiieeeneeineetnaetnaesenessnessnessnssnnessnsssnsesnnesnnesen 1234
43.3. 3HaUeHUST TAHHBIX B PL/ITCL .ottt ettt et e eaeaens 1236
43.4. TrobanmbHBIE TAHHBIE B PLITCL ..ottt et e e 1236
43.5. Ob6paieHue K 6aze JAaHHBIX U3 PLITCL ......ooiiiiiiiiiii et 1237
43.6. Tpurrepuble QYHKIMU Ha PL/TCL ..oovniiiiiii e e 1239
43.7. OYHKIIUH COOBITHMHBIX TPUTTEPOB B PL/TCL .covvniiiiiiii e 1241
43.8. O06paboTKa OMIMOOK B PL/TCL ..cevuiiiiiiiiiicc e et e e e v 1241
43.9. dBHble moATPaH3aKIUU B PLITCl ... 1242
43.10. YOPABIEHNE TPAHBAKIIMISTIMIE ...cuernernrrnenneunreneenessartnseneesesensensssesensensesessasensenernesensenernnns 1243
43.11. KOHOUTYPAITUST PL/ITCL ..coniiiiiiiii et e e e e e et e e e e e e e e e eaans 1243
43.12. UMeHa TPOIEIMYP TCl ouniinniiiiiiiie et e e e e e et e e e et e et e e e e eaneeaaeeaans 1244
44, PL/Perl — mpouengyPHBIM SA3BIK PeTL .....oovniiiiiii e e e e e e e e e 1245
44.1. OyHKUIUU Ha PL/PET]l M MX QDPTYMEHTEL . ceuuiiuniirneirieetieeenertneesneeeeessnessnessnassnasssnsssnsssnneees 1245
44.2. 3HAYUEHUST B PL/PETL ..oueoenii e et e et e e et e e a e e e ean 1249

P2 ISR T = Tok iy o YoT=)z 0z 023 (I 0) 4z 24 17 SRR 1249

44 4. Tnmo6anbHbIe 3HAUEHUS B PL/PETL ......iiiiiiiiiii e ea e 1254
44.5. ToBepeHHBIN U HETOBEPEHHBIM PL/PET] ...ccouiiiiiiii e 1255
44.6. TPUTTEPBL HA PL/PETL ...cenniiiiii et e et e e et e et e st e et e et e e reeeenaeen 1256
44.7. CoObITuMHBIE TPUTTEPEI HA PL/PETL ..ot 1258
44.8. BHyTpeHHHE 0COOEHHOCTH PL/PETIL . ..iiiiiiiiiiiiie et ea s 1258
45. PL/Python — mpouegypHBIM SI3BIK PYLHOMN ...oivviiii e 1260
45.1. Python 2 1 PYEhOn 3 ..o e et e e et e et e e e e aans 1260
45.2. OyHKIUM HA PL/PYENON ..o et e e e e e e a e aanas 1261
45.3. S3HAUEHIMST TTAHHDBIX .outuvutrenininintneninenteesesesenenenentnttessesesssenenensntetetesesssesensncesesteresesenenenes 1262
45.4. COBMECTHOE UCIIOTb30BAHME JAHHDBIX ..eutuenrntrisinenenininenetesesesesenenenenesesesesessseneneenenenmnes 1267
45.5. AHOHUMHBIE OJIOKI KOIA tvueuuenenneneeneneensenenenetneeeeneenseeeneeneeeaetnseseeenstesaeenstseeeeenseeeaenees 1267
VARSI T o) 7in =] 00z 02 (I 0) 0z 024 1 17 RN 1267
45.7. OOPALIEHHUE K 0A3E TAHHEIX ..evvueerrrneerruneerruneessunerssnnesssnnesssnesssnessraeesssneessineessnesssnessses 1268
45.8. ABHBIE TOTTPAHBAKIITII ..c.uvvuernrnnernrrneentunetnetnsenestnstnstnessnsenssnsssassssensssessasenssnessessnssnnsnnses 1272
45.9. YIIPaBIEHUE TPAHSAKIIHSIMI ...uvvunernernrrnennesnrenrenesuerensensssesensenssssssnsenssnsssasenssnesseseasensennns 1273
45.10. BCTIOMOTATEITBHBIE (DYVHKITHIH ..vvuevvneernernnerenersnersnessnassnnsssnsssnsssnssssnessnessnessnnsssnsssnessnnsens 1274
45.11. TIEPEMEHHBIE OKDPYZKEHIST «.vuueunrrnernrnrunruneeneeuesunssnstuesssenesnessessnssnesnesssssnssnesssssnsenesnnsens 1275
46. aTepdeiC MPOTPAMMUPOBAHUST CEPBEPA ..evvurrrnerrneerneernaereerenereneeaneesnassnaessessnsssnnessnessneeenns 1276
2 NG T I 702 b =Y 0100 1C07 (0 =) LT 1) 2 7 1276
46.2. BcnomoraTenbHbBIE UHTEPPENCHBIE DYHKIIMHE ....evvnernernnerenersnersnesnnesnnessnessnsesnnessnessnneen 1309
46.3. VYIIPABIEHUE TTAMSITBEID .uvruuiunerntrneenrurtnsenseuestnsenseuessnsenssnessnsensensssesenssnsrsesensensenessesensennes 1318
46.4. YIIPQBIIEHUE TPAHSAKIIHSIMEI ...uvvunernernerneenneenreneenesuesensensesesssenssssssnsenssnsssesenssnersesensensennns 1328
46.5. BUOUMOCTD U3MEHEHUM B JTAHHDBIX ..ouvuinininininintntesesesentnenenenentesesesesesenenencnssestesesesenensnenens 1331
S ST N 1 o) 70,7 =] o)) (PP 1331
47. OOHOBBIE PAOOUME TIPOIIECCEL tvuuervvunerrunerrineersiaesstneesseneessenesstanesssanesssnsessrnsesssonesstasesssneesssnaees 1335
48. JIOTUYECKOE TEKOMUMPOBAHIIE ....uevuirniinnirneinetnteneetnrtnsenasuertnseneesastnstnstsesensenssnertesensenersesenseneenns 1339
48.1. IIppMepBl TOTUYECKOTO JEKOAMPOBAHIS .uuvvnernerneennernennerneenesnreneenasnnssnssneenessnsenesneseneens 1339
48.2. KOHLIENINN JTOTUYECKOTO TEKOTUPOBAHIST . cuuvrurrnennrrnrrnreneerrunsenesuessnssnssnessessnsennsnnsenses 1341
48.3. UHTepderic TPOTOKOJIA TTOTOKOBON PEIIIIMKAIIHI ...uuevvnernnrrnnreenersnessneerneesnnsssnessnessnnsenns 1342
48.4. NuTtepdelic TOTUYECKOTO0 AeKOOUPOBaHUS Ha YPOBHE SQL ....cccovviiiiiiiiiiiiiiieei e, 1343
48.5. CucTeMHBIE KaTaJloTHU, CBI3aHHEIE C JIOTUYECKUM JEKOOUPOBAHUEM .....c.ovvnernernnennnnnnns 1343
48.6. Mopgynu BbIBOAA JIOTHYECKOTO HEKOTUPOBAHIS «.cvuvrnrnnrrnrrnernrrrrrnrensenerearensenersesenseneennns 1343
48.7. 3anuch BHIBOOA JIOTUUYECKOTO TEKOTUPOBAHIST «evuvvunernernrrneenerneeneeneeneseneeneenessnsenesnsenneens 1347
48.8. TTogmep>kKa CHHXPOHHOU PEIJIMKALUU OJI JIOTUYECKOTO JEKOOUPOBAHHUS .................. 1347
49. OTCIeXRXKUBAHUE IIPOTPECCA PETITHKALIMIM ..euuvvnerneinnernrrnreneeneetreneenesuesensenesseseasensreeseassnsenessasenns 1348
VI. CIIDQBOYHOE DYKOBOCTBO ..evutruttntuntunernennrunetnstnnssassnssnssussnssnstnsssnssnstnsssessnssnsssessnssnessessssenssnnsnnsen 1349

xi



HokymenTanus K PostgreSQL 13.4

| R 0} =0 2 910 1 TP 1350
1051 ) 2 1351
ALTER AGGREGATE ..ottt ettt et e e e et e e e e e e aeeae e eanennes 1352
ALTER COLLATTION ..ottt ettt e e e et e et e eae e en e e s ene e eaneaenerneans 1354
ALTER CONVERSION ..ottt ettt ettt e et e e e e it en e e e aeneeneanenes 1356
ALTER DATABASE ..ottt ettt ettt e et et e e en et s e n e s e eneeneanenns 1357
ALTER DEFAULT PRIVILEGES ...ttt et e e e e e eeanes 1359
N I R B 1 1LY 7N N 1362
ALTER EVENT TRIGGER .....ouiiiiiiiiieeeeee ettt ettt e et e et e e e eneenes 1365
FN I R 0 0 0 A S O ) 1366
ALTER FOREIGN DATA WRAPPER ..ottt e e ae s 1369
ALTER FOREIGN TABLE ...ttt ettt ettt e e et e e e e e e eneaneanes 1371
N I 0 R O ) 1376
ALTER GROUP .ottt ettt e e et e e e e et e e e e e ensaneanas 1380
ALTER INDEX ettt ettt ettt e e e e e et e et e et e e e e e ea st et eaera e e eaeneenenenens 1381
ALTER LANGUARGE ..ottt e e e et e e e e e e aeeneen 1384
ALTER LARGE OBJECT ..eiiiiiiiiiiiiiii ettt et e et e e te e et et eete e st e st e st e eaneannesenasanaesnaasnnnns 1385
ALTER MATERIALIZED VIEW ..ottt ettt e et e e e e e e e eneen 1386
ALTER OPERATOR ..ottt ettt et ettt e et e e e e e e e e aeen e eaennen 1388
ALTER OPERATOR CLASS ..ottt ettt ettt et e e e e e eaeans 1390
ALTER OPERATOR FAMILY ..ottt ettt et e e e et e et e e eae e eaenenes 1391
N I 0 2 0 ) I N 1395
ALTER PROCEDURE ..ottt ettt e e et e et e et e et e aeeae e e e eaeensen 1396
ALTER PUBLICATTION ..ottt ittt ettt et e et e et e s e a et et eaeeneaneaeneeneanes 1399
NI 0 S 2 ) Y 1401
ALTER ROUTINE ..ottt ettt et e et e e e e e e e e e e en e eneenees 1405
NI 0 S L 1407
ALTER SCHEMA ..ottt ettt e e et e ettt e e et eaernern e e enerneaenns 1408
ALTER SEQUENGQ E ...ttt ettt ettt et e e e et e et e e eae e eaenenes 1409
FN I R Y 1412
ALTER STATISTICS ..oeiieiii ettt ettt e e et e e e et e e e e e eaeeneaneneensen 1414
ALTER SUBSCRIPTION ...etiuiiiiiitiiiie ettt ettt et et et e e e e e e aeea et eaerneensaneneeneans 1415
F N I R s 8/ 1417
NI 0 R 17V ) I 1419
ALTER TABLESPACE ..ottt ettt ettt e e e e e e e e eneaneans 1435
ALTER TEXT SEARCH CONFIGURATION ...ttt e e e enas 1436
ALTER TEXT SEARCH DICTIONARY ..ottt ittt e e e e eneen 1438
ALTER TEXT SEARCH PARSER ..ottt ettt e e e e aeans 1440
ALTER TEXT SEARCH TEMPLATE ...ttt e e 1441
N I 0 R I 2 T 1442
NI 0 S 4 N 1443
N I 0 R 1 N 1447
ALTER USER MAPPING ..ottt ettt et e et e e e enens 1448
NI 0 R Y 1449
AN 47 N 1451
3 3 15 N 1454
(N I P 1456
(O 1 O = O 5\ R 1457
(O 700 1 T 1458
(O L0 ) N 1459
(O 1Y 1Y 1 08\ N 1461
(0010 11 11V 1 5 1465
COMMIT PREPARED ...ttt ettt e et e et e et e e et s e e e aeeneeneaaenes 1466
(O ) 1467
CREATE ACCESS METHOD ..ottt ettt e et e e e e e e e eaaen 1477
CREATE AGGREGATE ....oniiiiiieie ettt ettt et e e e et e e e e e eaeen e eaennes 1478
(O R N S N N 1486
CREATE COLLATTION ..ottt ettt et e e e et e e ae s ea e e e eas e eaneneeneanennes 1490

xii



HokymenTanus K PostgreSQL 13.4

CREATE CONVERSION ...ttt ettt ettt e et e et e et e e et e eeneeeena s 1493
CREATE DATABASE ..ottt ettt ettt e e et ettt e e e e e e e eenans 1495
CREATE DOMALIN ...ttt ettt ettt et e e e e e et et e e e tan e e eaa e eeaa e eenaeeenanes 1499
CREATE EVENT TRIGGER ...ttt ettt e e e e e 1502
CREATE EXTENSION ..ottt et ettt e e e e e e e e e ren e eena e 1504
CREATE FOREIGN DATA WRAPPER ...ttt 1507
CREATE FOREIGN TABLE ...ttt et ettt e e e et et e e e e e e e eeaaeeeee 1509
CREATE FUNCTION ...oiiiiiiiiiii ettt ettt et e et e et e e et e e e e e e rana e eeanneennaeees 1513
CREATE GROURP ...ttt ettt ettt e et et e e ea e e ean e e eaaes 1521
CREATE INDEX ...ttt ettt ettt et e et e et e e et s e een e e tan e e raneennaeeees 1522
CREATE LANGUAGE ...t et e e e e e eenees 1531
CREATE MATERIALIZED VIEW ..ottt ettt e e e e 1534
CREATE OPERATOR ...ttt ettt e e e e e s e e e e e raneeeens 1536
CREATE OPERATOR CLASS ittt ettt et sttt e e e e e 1539
CREATE OPERATOR FAMILY ..ottt ettt et e e e e e 1542
CREATE POLICY .ottt ettt ettt et et et e e e et e e eaa e e eaeeeeaa e ennns 1543
CREATE PROCEDURE ...ttt ettt e e e e e et e e 1549
CREATE PUBLICATTION ..ottt et ettt e e e e e e e e e e e enenes 1552
CREATE ROLE ...ttt ettt e et e et e et e et e e e e ren e eeana e 1554
CREATE RULE ...ttt ettt e et e e et e e e e e enn e ran e eranaees 1559
CREATE SCHEMA ..ttt ettt e e e et et e et e e e e e e eanaeeeens 1562
CREATE SEQUENRCEE ...ttt ettt et e e et e e e e et e e ran e eeaneees 1564
CREATE SERVER ...ttt ettt e e e e et e een e ran e eeana e 1568
CREATE STATISTICS ...ttt ettt e e e e e een e enaees 1570
CREATE SUBSCRIPTION ...ttt ettt ettt e e et et e et e e e e ennaeees 1572
CREATE TABLE .ttt ettt e ettt e e e et e eeaa e e nne e eenaees 1575
CREATE TABLE AS ittt et et e et e et et e et e een e eana s 1597
CREATE TABLESPACE ...ttt ettt ettt et e et e et e e e e e e e eenaes 1600
CREATE TEXT SEARCH CONFIGURATION ...c.oitiiiiiiiiiiiiieiiie ettt 1602
CREATE TEXT SEARCH DICTIONARY ....oouiiiiiiiiiiii ettt ee e 1603
CREATE TEXT SEARCH PARSER ..ottt 1605
CREATE TEXT SEARCH TEMPLATE ....cooiiiiiiiiii ettt 1607
CREATE TRANSFORM ...ttt ettt ettt et e e et e et e e e e eenaees 1608
CREATE TRIGGER ... ittt et ettt e et e et e et e e et e e eneeeena s 1610
CREATE TYPE .ottt ettt e et e et e e ee e e e s eena e eenaees 1617
CREATE USER ...ttt ettt e et e et et e et e e e e eeaa e eenaeeeeneeeens 1626
CREATE USER MAPPING ..ottt ettt et e e e ette e een e een e eena e 1627
CREATE VIEW ittt ettt ettt et et e e et e e et s e e aa e e tan e eranneennneeees 1628
DEALLOGCATE ...ttt ettt ettt e et et s et e e ea e e e eaa e e e eennaeennaenens 1633
DECLARE ...ttt ettt et e e ettt e et e e e enaens 1634
DELETE ..ottt ettt ettt e et e et e et e et e et e e e et e e et e ena e e enn e 1638
DISCARD .ttt ettt et e et e et et ettt e e e et ta e eaa e eaas 1641
DO ettt et ettt et e e et e e e rens 1642
DROP ACCESS METHOD ..ottt ettt e e e ea e eees 1644
DROP AGGREGATE ...ttt ettt ettt e ettt e et e e e eeaa e enaees 1645
DROP CAST .ottt ettt et ettt e et e et e et e e e e e een e e ran e e raneeenaeees 1647
DROP COLLATTON ...eiiiiiiiiie ittt ettt ettt e et e et e et e et e e een e e ran e e ranaeeennaees 1648
DROP CONVERSION ...ttt ettt ettt e e et e e et e e eea e e ran e eeaneees 1649
DROP DATABASE ...ttt ettt ettt e e s e e e e ea e eaaees 1650
DROP DOMALIN ..ottt ettt ettt e et e et e et e et e ten e e ten s eeaa s eenae e eenneennannes 1651
DROP EVENT TRIGGER .....ciiiiiiiiiiiiii ettt et e e e e e ea 1652
DROP EXTENSION ...ttt et ettt e ettt e e e e eaa s e et e eena e e taaeeranneenaneens 1653
DROP FOREIGN DATA WRAPPER ...ttt et 1654
DROP FOREIGN TABLE ...ttt ettt et e e e e e e ee e eens 1655
DROP FUNCTION ..ottt et ettt e e e et e et e et e e e e e et e eenaeennanees 1656
DROP GROUP ...t ettt et e et e et e et e et e e eaa e eena e eenans 1658
DROP INDEX ...ttt ettt ettt ettt e et e et e et e et e ean e tana e rana e eenaneennaeeens 1659
DROP LANGUAGE ...ttt ettt ettt e e et e et e e e e e e e ena e eenaees 1661

xiii



HokymenTanus K PostgreSQL 13.4

DROP MATERIALIZED VIEW ..ottt et ettt ee e e e e e ee e 1662
DROP OPERATOR ...ttt ettt ettt e et et e et e et e e eaeeenna e eenas 1663
DROP OPERATOR CLASS ... ittt ettt et e e e e e e ean e eaa e enaees 1665
DROP OPERATOR FAMILY ...ooitiiitiiit ittt ettt ettt ete et e e e e e e e eenaeeeen 1667
DROP OWNED ...ttt ettt et e e ettt e et e et e e e e e e e ren e renaees 1668
DROP POLICY ..ttt ettt ettt e et e et e et et e e ean s e e e s eeaae e eeaneeeaaeenaneennans 1669
DROP PROCEDURE ...ttt ettt e et e et e e e e e et e e enaeeeena e 1670
DROP PUBLICATTON ...ttt ettt ettt e e e e et e et e e eae e e en e enna e ennans 1672
DROP ROLE ...ttt ettt ettt e et e et e et e e et e e eaa e e raa e e ran e ennaeees 1673
DROP ROUTINE ...ttt ettt e et e et et e eaa e e enaeeeenanees 1674
DROP RULE ...ttt et ettt et ettt et e e e et e e et e e eaa s e eaaeeraaeennaneees 1675
DROP SCHEMA .ttt ettt e et e e e et e e e e e e ean e e raneeenens 1676
DROP SEQUENGCE ...ttt et ettt et e et et e e e ren e e ean e eenaeeeees 1677
DROP SERVER ...ttt ettt ettt s e et e e e e e e raa e e ran e eeaaeennaneees 1678
DROP STATISTICS ..ottt ettt et e e e e et ettt e e e e e e e s eeaa e eeaneennnenes 1679
DROP SUBSCRIPTION ....ouiiiiiiiiiiiiie ettt ettt et e e e et e e e e e tan e e ean e ennaeennaeeeens 1680
DRODP TABLE ...ttt ettt et e et ettt e et et e e et et a et et e ena e 1681
DROP TABLESPACE ...ttt ettt et e e e e et e et e e e e e e e ean e eanees 1682
DROP TEXT SEARCH CONFIGURATION ...ttt ettt 1683
DROP TEXT SEARCH DICTIONARY ..ottt ettt et e et e e e e 1684
DROP TEXT SEARCH PARSER ...ttt ettt 1685
DROP TEXT SEARCH TEMPLATE ...ttt ettt eetn e 1686
DROP TRANSFORM ...ttt ettt ettt e et e e e eena e e enae e eenaes 1687
DROP TRIGGER ..ottt ettt ettt s e et e e et e e ee e e ran e eeana e 1688
DROP TYPE ..ottt et e et ettt ten e et s e e e e e et e e ena e eena s 1689
DROP USER ...ttt ettt et e et e ettt et e ten e et e s e e e e e e e raa e eeans 1690
DROP USER MAPPING ....ooutiiiiiiiiiieiie ettt ettt ettt e e et e et e et e e e e ennaeeees 1691
DROP VIEW L.ttt ettt et et e et e et e et et e e ran e e ean e eenneeeees 1692
BN D ettt ettt ettt e e e e e e a e eaaaes 1693
EXECUTE ...ttt ettt et e et e et e et e et e et e e ean s eeaae e eeaneeernnnnan 1694
EXPLAIN L.ttt ettt et e e e s e et e e et e et e e e taa e e tan e e tn e enna e e an e eena e 1695
|l N K O R PUP S PPPPRPPRTRPN 1700
GRAIN T e et ettt ettt e et e et e e et e et e e taa e e tan e e et e een e en e eena s 1704
IMPORT FOREIGN SCHEMA ...ttt et e e e et e e e ean e 1709
NS 2 2 PR P PP PPPT 1711
| S 0 A PP PPPRRTRTRN 1718
LIOAD ettt et et ettt et eta e e e e en e eens 1720
LOCK ettt ettt ettt ettt et et et et a et e e ra e e een 1721
IMOVE et ettt ettt e e e et e et et et et ettt en e een e 1724
INOTTIEY ettt et et e et e et e et e e e taa e e taa e e et e eena e eanaeranaeennanees 1726
PREPARE ...ttt et ettt ettt et et et et e e e e e e e e e anans 1729
PREPARE TRANSACTION ..ottt ettt e e e et e e e e e e e e e eenn e 1732
REASSIGN OWINED ....iiiiiiiiiiiie et ettt ettt et e e e e et e et e e eeeeeeaa e eenas 1734
REFRESH MATERIALIZED VIEW ..ottt e eene e 1735
REINDEX ...ttt ettt ettt et e ettt ea e et e e e e e s eeane e eean e e raneeranneennanees 1737
RELEASE SAVEPOINT ..ottt ettt ettt e e et e e e e e een e e ran e eeanes 1742
RE S BT it ettt ettt e et ettt e et et e e e e e et e e e e e e eaaas 1743
REVOKE ...ttt ettt et e e et e et e et e e e e e et e e ean e e ean e e ranaeenens 1744
ROLLBACK ...ttt ettt ettt et e et e et e et et ena et ana s eeana s eenneeeraneeenens 1748
ROLLBACK PREPARED ...ttt ettt et e e e e e e e e re e een e 1749
ROLLBACK TO SAVEPOINT ...ttt ettt et et e e e e e e e eenas 1750
SAVEPOINT ..ottt ettt et e et e et e et e e e e ran e e tena e eeane s eenaeennnees 1752
SECURITY LABEL ..ottt ettt et e et e e et e e et e e e e e rana e eeanaees 1754
SELECT .ottt et ettt ettt ettt et et et e e e e e nnae s 1757
SELECT INTIO .ottt ettt e e e e et e et e e e e e eaa e e et e eeaaeeenanen 1778
1S o PP PPN 1780
SET CONSTRAINTS ..ottt ettt et e e et e e et e et e et e e e e enn e ennaenens 1783
SET ROLE ...ttt ettt ettt e e e e et e et e et et e e e e e ean e ennans 1785

Xiv



HokymenTanus K PostgreSQL 13.4

SET SESSION AUTHORIZATTION ...uuiiiiiiiiiieetiie ettt e ettt e et e et e e te e e et e eebaeeasaas 1787
SET TRANSACTTION ..ottt ettt ettt e et e e et e e et e e et e e et s e et s e et seetaneeasaneaanaeeeans 1789
] = (O 1O OP PRSPPI 1792
START TRANSACTION ...ttt ettt ettt e e et e e et s e et e e et e e et s e etaa s eeanaseaanaseaanneeens 1794
TRUNGCATE .ottt ettt ettt e et e e et s e et e e e tu s e etu e e et e e et e etta e etsaeeannserannsaesnnaaes 1795
UNLISTEN ettt ettt et e et e et e et b e e et et aaa e e et s eetaa s eatanseasnnaeaansaeenaseensanaees 1797
L0124 B AN TSP OPPTUPPRN 1798
VACTUTUDM Lttt et ettt e et s e et s ettt e e et e e eta s e et s e et s eetaneeesaaeasaaeananaaes 1803
VALUES .ottt ettt ettt ettt ettt e e et e e et e e tb e e et e et e et e et e et e e aaa e aaans 1807
I1. KnueraTckue IpUnoKEHUI POSTTESQL . ...t e e e eans 1810
Lod LI ES] 1] oo | o T PPN 1811
T3 4 == 1 =T | o TP 1814
CTEALEUSEYT ..eeuniiiiii ittt ettt et ettt et e et e et et e et e ean e eaueeeba et etaneauaeesnsetnsaanseenaetanranaenneenes 1817
6 By} 076 1 o J 1821
6 By} 010 F=1=Y 1824
704 o Yo E P PP PRRN 1826
PG DASEDACKUD ettt e e et e e 1828
9701 0 1=1 s Vol o U 1837
oTo Je10) 1V o SO O PPPRPPPPIN 1856
o Yo Je L0 Na'] o J OO PPPPRRPPRRRPN 1859
o Yo Je LbNa] o T 1 | KRRt 1872
1910 B E] A= T- Vo | PO TOPPRPPPPRRPRt 1879
DG TECERIVEWAL ...ttt et e e e et e et e e et e e e et e e e e s e et s e et s eebaeeenaas 1881
o Yo B A=Toa T4 o Te 1 [o}- 1 U OIS 1885
DU TESTOTE ..ottt ettt ettt et et e et et e et e et e e tn e eaaetaasean s eaueeanaeetnsetnseanneenneeenns 1889
PG VETIETDACKUD ..oeeiiiiiiiieiiie ettt et e e et s e et s e et e e eaa e e eaaeees 1898
1910 1 N 1901
130010 125 (6 | o PSPPI 1943
VACUUINAD ..ottt et e e et e et e et s e et s e et e e eaa e e et e ean e 1947
ITI. CepBepHEBIe TPUIOKEHUT POSTTESQL . oottt e e e eans 1952
1811 e | o TP PPPRRPRt 1953
PG ATCRIVECLEATITD ..iiiiniiiiie ittt et e e et e et e et e e et s e et s e etaseeaaneeaens 1957
PG ChECKSUINS «.ciiiiiiiiiii ettt e et e et e e et e e et e e eaa s e eaa s e et eeenanes 1959
o Yo i et0) a1 o) Ko b= 1 - OIS 1961
o1 2 1 RO PP PRSPPIt 1962
PO TESEEWAL ..ttt et e e et e e et e et e e et et e eeb e ean s 1968
910 B A=) o Lo OO PSR PPPR PP 1972
PG EESE FSYTIC ettt ettt e e et e et et b e et e eea e eaa s 1976
o Jo ST A 0011 o o S PP UP TP PPRUPRURt 1977
o Yo JVY o Yo 1 o= Vo [T TP OTPRUOPPRRR: 1981
PG WALAUINID «.eiiineiiii et ettt ettt e et e et e e e et s e e et s e ett e e aaua e e et eeabaneeesaneeesaeaennaes 1990
[0 1 T PR 1992
TS m a0 b ) =) PN 1999
VII. BHYTDEHHEE YCTPOMCTBO ..evuerutiuntunttnrtnetueeueenetueesstnssnessnsenssnetusssnsenssnesssssssnesnessnsenesnessssenesesnnsens 2000
50. O630p BHYTPEHHETO YCTPOMCTBA POSEGTESQL .oouniiiiiiiiiiiccceeeee e e 2001
YO0 I B R T N Lo Yo PRSP 2001
50.2. Kak yCTaHaBIIUBAIOTCS COETMHEHIST «..uuvuuernernenrrnernseneenasunssnesuessnsensenessassnssnsssassnssnssnnses 2001
TV RSNG| - hn g o T=1c 1o} o - HEUN NN 2002
50.4. Cuctema mpaBUIl PoStgTeSQL ... 2003
50.5. TITaHUPOBITAK/OIITAMEIBATOD «.evuernrrnerunrunrrnreueruarunreneeuessnsenesnesssenssnessnssnssnesnessssenssnssnnsens 2003
50.6. VICTIOITHITEIID ..evuuetuneitneitnettneetuetteetaeetueetuetuaeteaeeeneeneetnesetasetaetnnetnnetsnseenseenssenaserasssnneens 2005
51, CHUCTEMHBIE KATAJIOTH ..euuueenneennetunrtunetunetnaeenneetnetnnetsaeteneenetnnsesasesasetnseensemsnseenseenssenesesaseenneens 2006
o3 O o7 o ) o TP 2006
15) BV oTe f-Yo o b ol =T 1=y ot < SUUT P ST 2008
oY IR T Yo = K U OO 2009
Y Y S oY Y 1) < IOt 2010
1) IS T oY Y 111 o} ate L AN PP 2011

XV



HokymenTanus K PostgreSQL 13.4

1SN G T <Y A R ol o oo 1= 3 PPN 2011
o) A oY = N o o o < ol = S O P TP UTORUOt 2012
oY I e T ot R ol o e AU 2014
1S) RS TR oY = DRl o T 111111 o 1= § ot RO PO PPPRY 2015
oY N N O TR oY A T =1 O UTURURINt 2015
N I R T A N = =7 S U TP 2016
1O ) N B o Te B TN B T ol o o H TRt 2019
103 I B T oY f oTo) oF= ol ar= K I o | T 2020
o) N S Yo B oTe) o R 72 of =k N s R U U TP 2022
o) I B T Yo fi e R =0 o =1 =T TN 2022
153 B KO TR oY fie ) SR el B R = 1= sk ulk I o Lo S U 2023
1O) I VAR Yo B e =5 = B - T R 2024
oY R R T Yo fi e =) o 1= s L AP U PPNt 2024
15 I S TR o Ye Jie [S¥= Yok o 1y o) ol Ko ) o NN 2027
oY I T oY A= s L RSN 2027
1] 2 R oY HN=N72=F ok ol ob o Ko fo 1= O T OO PUOTURIRt 2028
Y Y oTe =D S =Y o F= B K o) s E PP PTRRPRN 2028
15) BV R oTe ik e b =B e po Wi =N ut=Nih £ =0 o) < 1=} NN O OO 2029
1OY WY S oo B et o=k e b o W =T o= O O 2029
1SY BVAS TR oo M e ot =k e b o M =1 < 1 K= U U UOTURNt 2030
oY ] ST oY B o Yo L5 S 2030
oY IRV oY B B oY o3 o K it =SSN 2032
1SN 22 ST oY B B o Bl <3 o 2= SO U TP 2032
YA B et R =S oV LD T TN 2033
15) RGO I oY M =S o f=Ye) o By 1= o) SN USROS 2033
1SY NG B oTo SR R=R o T=Yo) o I=Yox il 1= Yo=Y -} of - RUUU U PP 2034
Y IRV o Te B ot oY= o Y-Vl = N U UTOROt 2034
153 IRC 1C T o Te o) < Yol = R = TP 2035
o) IRCY T oY fl ) o 1= T o= L el e} S U TSNS 2035
1SY IRCTo TN o Te fi ) o b =015 K A AU TN 2036
1SY IRCTC TN oY 1= 6 i ulh Ko} o =Y M ot=Y o 1 It = N 2037
oY BRI Yo f < Yo R B K AR 2038
oY NG T oY fl o o Yo R U OO PP URURINt 2038
[SY IRCTS I oTe B <301 N I N L= o Kol o N 2041
153 R O JR Yo Jl o101 o B I TR ik Ko ) M o = 1 PSR 2041
oY I N oY i o= ¥ o Lo 1= U O 2041
[S) BV N oTe b o= o) I 1N o Roy s M o b ok Ko 1 o NOUUUNU R URTRt 2042
O I 3G T oo ot 8 ok Iy ol = RPN 2042
Y I Y =TTl K=Y < Y= H N 2043
oY B T oY B T=To 1 b=} oot = ST U U OO PPN 2044
N B ST oo H =Y oL 1= o= Y o Vo PPN 2044
15) IR WA oo =Y sl I=Y-Tok ok K o ulk K s NRUU U PP 2045
oY I 3 ST oY B0 s ¥=T= Yol =1 o 1= N TP 2046
[O) R 38 TN Yo B0 =N ol I o I SRRt 2046
5] NS 10 I oY =3 o= R o = o R = 5« PP 2048
[OY IRCY B Yo R oo Rl = o N =5 < s =X o E NPTt 2048
10Y IRC Y/ o1 ME-R0Y oT-Tobah & o Jul e )< HNNUUNUUN U PO URN 2049
YIS 1C T oTe SN=T0U oY=Tohian o} ol e o Mk ot =N U PP 2050
15) RS T TR oo f =0 o B R =Y=] o 1= Vel N PPN 2050
(O Y IR To T oY M o o=V o F= e} = 1 NPT U OOt 2050
o) RS ST oo H ol o Ko Fe 1= % NP 2051
15) DN WA oTe i o - elo) o B s Ko R P 2052
1OY INCTS TN oY R =T oTo) o b s Ko 0 1 T- 1 o RUUUUUN ORIt 2053
oY RS S  oTe f o= & o) U OO UPTURPNE 2053
oY B O o Te B =T B ot =T =Y Rt 2054
o) N R oY B o =T o = 11} B = X =S 2054

XVi



HokymenTanus K PostgreSQL 13.4

52.

53.

54.

55.
56.

o) O Y <Y f o4 o 1= S PP 2055
oY SIS TN Yo BT T=T=F ol | =1 o) < 1 oL ARUU U U U UTUUTUON 2058
51.64. CUCTEMHBIE TTPEMCTABITEHIIST .uuvvnirnernnetnetnernerteesnernesuessnesnesnestassnssnesnessnssnesnessnssnssnesnnsens 2059
D51.65. pPg_available Xt eNSIioNS tiiiiiiiieiiiieieieiieteeteteteetetereeteseterterneraetereraerereraerarneraaraans 2060
51.66. pg_available exXtensSion. VeI SIOMNS wiiiiiiiiiiiiiiriiiiienireieeeenereterererererereneneearaeneseearnenens 2060
10Y G WA oY il oTo) o & s Ko ANUU PR 2061
oY B T oY At b ar=To  of = SO U U UPTURPN 2061
O] BTSN oo M o T oY1= o i s U 1= RPNt 2062
oY B O oY fi e £ o 10 ) < J O 2063
103 DAV R oo Bl o1 o= W o B =T D0 = R U OO 2063
1Y A/ oY B B o Yo (o3 3= Y= SO UUURN 20064
1) S T oY i N Yol 4= T OO TP 2065
oY R T Yo B (1 R o =) = SO PN 2068
oY A T o Te B < Yo B I N K=Y R OO 2068
1) VA CTE oTe T sFar=y o = B at= Yo M=} o =N o=y 111=} oL ot H RN 2069
1OY VAV oe Bl e R ar=] o= B o= o D €= o) o = R 2069
[SY DA TR oTo fl o101 o B IR WLk o Koy s M =Y B =Y - S O PP RURUt 2070
51.79. pg_replication_Origin_STATUS .iiiiiiieeeeiirieeieeirteeteeteeteeeenaeeeeneetesseenesnessneeaesneenns 2070
15Y BRSO oTe M =) R I el R o) o M= Ko o= PPNt 2070
oY R < 1 R T oy B K=Y S OO 2072
oY I < I oY i o L Y= SO PPU 2073
15) S 1C T T = 1= Yol K=Y o 1= 1 = S P 2073
oY R o 7 T oY BT Yo 1 b L=} oot =1 RSt 2074
oY RS Jo T oY B =T=5 ol o I o L 1= R U U U UUUTON 2074
NI SO T oTe H =R e oL [ ) PP PPRPTPRN 2076
1SY RS WA T B =1 o0 111=) (= B R e Yor=N ol K o) o k= NN OO TPt 2077
oY R o1 T oY = =N o= U OO 2078
oY R 1S I o Te BT =N = = v TRt 2079
oY B LT Yo H =0 o 1 = PSP 2080
S Y MRS N B Yo MR uh B =¥ 2o o TR 1 o) oF o =374 SN U USRI 2081
SN RS VR o Bl B =¥ Te ) o T TB o F= 11 = T RO U ORI 2081
Y I 1 T oY ==Y PRt 2082
oY RS VB oY R E=T=S ol ( 1 o) <k o e 1= RSN 2082
oY R JS T oY v =) = S U OO PTUT 2083
KIEHT-CEPBEPHBIM TTPOTOKOIT 1uuevuernernrunrtnerneruertnesnesnesuassnssneseestnssnssnessassnssnessessnssnessessnssnesnnses 2084
A R O 10310 ) OSSP 2084
I N (o o) Qoo Yo L0 i =z 11 (NP 2086
52.3. AYTEHTHMUKAIIMT SASL ...t et e e et e et e e e st e et e e aae e st eeanees 2099
52.4. TIPOTOKOJ TTIOTOKOBOM PEIIITHKAIIHIH .uevuernrrnrrnrrnerneesnesnernessnssnssnessassnssnsssessnssnssnessassnssnns 2100
52.5. TIpOTOKOJI MTOTUYECKON MOTOKOBOMN PEIIITHKALIIMHU ...euuvrnernernnrrnernernerneesnssnernessassnssnesenssnnes 2108
52.6. TUOBI TAHHBIX B COOOIIIEHIISIX 1.uuervnerrnerrneesueessnersnessneesunessnessnessnessnesssnessessnnsssessseessosesnnes 2109
52.7. OOPMATBI COOOIIIEHIIT ...evuevnneiineirnerinertieetterterteeesnaestnessnesseesnaestsstasssneesnaessaessnessneesnnees 2109
52.8. ITomnst cOOOIIEHU C OMIMOKAMU M 3AMEYUAHMTIMIY ...cvuerrnnernnerrnerrnereneesnnernnessneesnnesnnessneses 2125
52.9. ®opMaThl COOOIIEHUMN JTOTUYUECKOM PEIIITHMKAIIMI ...uevvneernnerrnerrnersnerennessnersnessnnesnnessnessnns 2127
52.10. CBogKa M3MEHEHUM II0 CPAaBHEHUIO C IIPOTOKOIOM BEPCUM 2.0 ...ccvviiniiniiiiiiiieinanne, 2131
Cormnamenus mo opopMmeHUIo Koma PostgreSQL ... 2133
53.1. DOPMATHPOBAHIIE ..cuuevnirneinitneineineetaetnetneetastetnetuestastnstnestnstnssnsseastnssnsssestassnssnessessnssnessnns 2133
53.2. BeIBom cOOOIIEHUHM 00 OUIMOKAX B KOME CEPBEP@ eeunrrrnerrnerrnrinerinerrnerrneereaesnnerseesneeenns 2133
53.3. PYKOBOACTBO IO CTHUITIO COOOIIEHUM 00 OIITHOKAX ...cvvnerrnrrnnerinerrneereeerneeenersnersneesneesnnnns 2137
53.4. Pa3nuyHbIe COTJIAIIEHUS IO OPOPMITEHUIO KOMA .uuevvnrrrnerrnernerrnersnersneerneesunessneesnnesnnesen 2141
B 2c] 2 0:00 )T L 0 (o)1 11 (2] 0 )<< H P 2143
D4. 1. TIEPEBOIMUIKY ..uevuernniunernerneruartnetnesuesuassnesnessnstnssnesaassnssnsseessnssnssnessnssnssnessessnssnessessnessnssnnsen 2143
T I 1 oY) g o F=1. Y1 i1 (o 1y 2T 2145
Hamnurcanne o6paboTUYnKa MPOLEHAYPHOTO SIBBIKE ..cvvuerrunrruneernerrnerrneeseeessnersnersneesueesseessonssneses 2148
HamucaHue 0GEPTKU CTOPOHHUX IMAHHBIX t.uuevunerrnerrneerneersnersnessneesneesueessnessnsesneesneessaessoessnesnns 2151
56.1. OYHKIIUU 00EPTOK CTOPOHHUX HAHHBIX ..euuirrnirrneerneerunertnersneesnaessnersessneesunesseessreseesnneses 2151
56.2. IToamporpaMMbl OOEPTKU CTOPOHHUX MAHHBIX ..uevvuerrueerunerrnerrneerneersnersnessnessneesneesraessnns 2151

xvii



HokymenTanus K PostgreSQL 13.4

57.

58.

59.

60.
61.

62.
63.

64.

65.

66.

67.

68.

69.

56.3. BcmomoratenbHble GYHKIUY AT 00EPTOK CTOPOHHUX TAHHBIX ..uevvvneerieneereneeeseneessenss 2165
56.4. [InaHupoBaHUE 3aIPOCOB C OOEPTKAMU CTOPOHHUX TAHHBIX ...cevvunerrrnerrenerseneeesoneessenns 2167
56.5. BIIOKHUPOBKaA CTPOK B OOEPTKAX CTOPOHHHUX HAHHEIX ..evvuerruneerruneerrineresnnersrneessnessnnesses 2169
Hamucanne MeTona U3BIEYEHUST BEIOOPKU TAOTIHIITEL ..u.cvvvunerreneerineesrneessnneessnnesssneesssneessenaens 2171
57.1. OnopHble GYHKIUY METOHA U3BIEUEHUST BEIOODPKEL ..ccvvvnerrrnnerrineerrineeesnnersrnneessnnesssneesees 2171
HanucaHue npoBarifiepa HECTAHOAPTHOTO CKAHUPOBAHUST .uuvvnenninnernreneeneeunreneenaenneeeeneesneens 2174
58.1. Co3maHue HECTAaHOAPTHBIX IIYTEN CKAHHUPOBAHIST ..cvuvvnrernrrnrenrenerneeneenesnnsenreneennrenesnnenns 2174
58.2. Co3maHre HECTAaHOAPTHBIX IIJIAHOB CKAHUPOBAHMST ...cuuvvnrrnrenernrinrenrenriarensenereesensenesnnns 2175
58.3. BrinoiHEHNE HECTAHAAPTHOTO CKAHUPOBAHUST .uuvvnirninenneenrenenerneeneenesenseneenessnsenesnnenns 2176
['eHETHUYECKUU OIITUMHU3ATOP 3ATIPOCOB ..uuvunernirntunennetneeneetaeuneeneeneessenetnesnesenssnesnessnsenesnesnnsens 2179
59.1. O6paboTKa 3ampoca KakK CJIOKHAST 3a0ada OIMITHUMUSAIIHH ....ccuueerrenerrrenererenersrnnerssnnessnns 2179
59.2. TEHETUYECKHUE QIITODUITMEL ...uvuniunirntineurtneeneeneeunseneenestasenesnsesetenssnsesetsessnsennenesensennseneens 2179
59.3. T'enetuyeckas ontuMu3zanusa 3anpocoB (GEQO) B PostgreSQL ........ccceevviiiiiiiiineeennnen. 2180
59.4. JIOMOTHUTENbHBIE UCTOUHUKN MHPOPMAIIMHE ...uevvnvrnerineiinereneetneernaernernnessnesnneesnnesnneeens 2182
OnpeperneHue uHTepderca O TAOTUYHBIX METOMOB HOCTYITA ..evvuuerrrnnerrrnererneeessneessoneessenns 2183
Onpepenenue nHTepdelca O NHOEKCHBIX METOHOB TOCTYIIA ..cvvuurernerrneernaernnersnersnaesnaesennns 2184
61.1. Ba3oBasa CTPYKTYPA API OJIST HHIEKCOB ...cuuivniiniineiieeieietieeietneeieeieeeneeneeneenneseenesnnseneens 2184
61.2. OyHKIIUU OIS UHOEKCHBIX METOHOB JOCTYIIA tvuerurrnrrnernrenreneeunrenrenersesenseneesesensensenessasenns 2187
61.3. CKQHUPOBAHUE MHIIEKCA ..eutruinnernrrnreneueernrenreneetrensenesuesensensssesensensssesensensesessesensenernesenns 2192
61.4. 3amMeYaHUsI O OJIOKUPOBKE C MHIEKCAME ..ccvuuerrrunrernerrsnerssneessineessoneessenesssnnesssonessnoneses 2194
61.5. TIpOBEPKM YHUKATIBHOCTH B MHIIEKCE ...uveunirnirneenenneeneeneeneeeneeneenesssenesnesensansensennsenssnnenns 2195
61.6. OyHKIINHU OLIEHKHA CTOMUMOCTH HMHIEKCA tvurvunrrnrrnrrneenerneenerneeueeneenesnnssnssnesnessnssnsenesnnssnsens 2197
YHuGUUUPOBAHHBIE 3ATIMCH WAL ..o e e e e e e et e et e e e e e e eaneeanns 2200
L0 10 o A 5 B () 013 23 - AP 2202
O JC T N 315V (5] 2 1 (< NN 2202
63.2. TToBegeHHE KIIACCOB OIEPATOPOB B-IIEPEBA ..euuivniiniiiiiiiiiiiieiieeeeie et e e e e e e e e eans 2202
63.3. OTIOPHBIE DYHKIIMU B-TIEPEBBEB ...ceuuiiiniiiiiiiieeiieiieeiieetiaeeteetneeteaerenettnestneernassnnesraessnneses 2203
OO I N oY= 0% e Y= 1 17 - AN 2206
|02 B S oa S A 5 1 AR 2209
O N 3 : 15y (<) 2 1 (< NN 2209
64.2. BCTPOEHHBIE KITACCHL OTIEPATOPOB ..uuvuternrrntenenetnrenernaeunrenreneenastetneesereaseneensreesenesnnseneens 2209
OT/ 06 T o Toa 1171 032 (2. (0 103 1 XN PP 2209
O oY= 0 0 e = 1 1 6 - AN 2221
O TR 1 0} 7 0. (=Y )2 APPSR 2221
|02 B 0S) ol S ) S 1 Y AN 2222
Yo T N 231571 (5] 2 1 (< NN 2222
65.2. BCTPOEHHBIE KITACCHEL OTIEPATOPOB ..uuvuntrnrrnrtnenetnrenernarurenreneesasteensenereasensensreesenesneseneens 2222
STS NG T o Toa 1171 032 (2. (0 o3 1 XN PP 2223
Y T N oY= 0% e = 1 17 - AN 2231
1o TR TR 1 0} 7 0. (=Y 12 APPSR 2232
| 02 B Y 203 3 N C 1\ P 2233
O YO N 31571 (5] 2 1 (< NN 2233
66.2. BCTPOEHHBIE KITACCHEL OTIEPATOPOB ..uuvunirntrnrenennrtnrenernarunrenreneenaresenessereessnssnereesenesneseneens 2233
ST N6 T o Ton 171 032 (=), (o o3 1 XN PP 2233
OO N oY= 00 e = 1 1 6 - AN 2236
66.5. ITpuéMBI ¥ COBETHI IO MPUMEHEHUIO GIN .....ccoiiiiiiiiiiii i e e 2238
S O I @) a0 Y= 1z 07 0 () 2 17 £ (PP 2239
LI I 1 0} 7 0. (=Y )2 A PPN 2239
|02 B ) oa S A o a1\ [N 2240
Y T 31571 (5] 2 1 (< NN 2240
67.2. BCTPOEHHBIE KITACCHL OTIEPATOPOB ..uuvunirnirnrenennetnreneanarurenreneesaseeensesereaseneenereesenesneseneens 2241
CIANG T o Toa 1171 032 (2. (003 1 XN PP 2242
D ) 1178 5 1 (<) (o) =) PP 2246
o2 701 I O o7 o o T PPN 2246
Oy S TN oY= e = 1 1 - AN 2247
DOU3NYECKOE XPAHEHUE OABBI [AHHEIX ..evvuuerrrnnerrunerssneesseneessuneessonesssnesssnsesssnsessineessseeessnessses 2248
69.1. Pa3meIlieHUEe (HAMITOB OABBI AHHBIX ...cccvuueeerunererunersrnnersunersueessunesssonesssonesssonessronesssnnens 2248
9.2, TOA ST .ottt ettt e et ettt e et e et e et e e e e et et e e e e et e et eaaanas 2250

xviii



HokymenTanus K PostgreSQL 13.4

69.3. KapTa CBOGOTHOTO TTPOCTPAHCTBA tvuuervrunerrunerrrunerssunerssunesssnnesssneessuneesssneessinesssnesssnessnes 2254
09.4. KADPTA BUITIMOCTH ..cvuevunernernernetnneunssnsenessnssnssnesssssnsenssuessssnssnsssssnssnesnsssnssnssnessnrensenssnnsnns 2254
69.5. CIIOM MHUITHATIHIBAIIZITL ..uininineenininenenintntntteseseaenenenenentteseseseseaeaeneneteseseseseseneneneneneseenns 2254
69.6. KOMIIOHOBKA CTPAHUITEI OABBI TAHHBIX ..ucevvunerrrunerernerssnnersunnesssneesssneesssneessoneessonesssnessnes 2255
70. OOBbsIBIEHHE U HAaYalIbHOE COOEPZKUMOE CHUCTEMHEIX KATATIOTOB ...ccvvuneerrnnerrnneeereneerseneessnnaens 2259
70.1. IIpaBuna OOBSIBIEHUSA CUCTEMHEBIX KATATIOTOB ..ccvuuerrrenerrreerrrneeesineerssneesseneessoneessoneessnnns 2259
70.2. UcxoOHbIEe JAHHBIE CUCTEMHBIX KATAJIOTOB ..uiuiuininrnrinisineneninenenieresesenenencneneniesesesenensnenens 2260
70.3. ©opMaT GAMITA BKI ....ooniiiniiiiii e e et e e e et e e e e e ea e a e e e e e aaaaas 2265
O o) Y =z 0 A = N 2265
70.5. CTPYKTYPA PamMIma BKI ....coouiiiiiiiiie et e e et e et e et e s e et e et e e e e reneaann e 2266
T0.6. TIPIMED BKI ..oeiiiiiiiiii et e ettt e e e et et e e e e e e e e et e aaaaneenaannaenaens 2267
71. Kak ON1aHUPOBIIUK HUCIIOTB3YET CTATHCTHKY .euutrnrrnirneunrunreneeneesnsenssnessassnsenessessnssnsssessnsenesnnees 2268
71.1. TIpuMEPHL OLIEHKU KOTTMYECTBA CTPOK ..evuernrrnirnernernernrsnrenerneeuessnsensesassssnssnessessnssnnennses 2268
71.2. TIpuMepbl MHOTOBAPUAHTHOM CTATHCTHEM «.vuvvunernerneenenerneeneeneeeneenesneesnsensenessnsensenessnsens 2273
71.3. CTaTUCTHKA IIJIAHUPOBITUKA H OEB0TIACHOCTD evvunerrrnnerrinererineerrnersrnnersunnessseesssneessnneees 2276
72. QOPMAT MAHUMPECTA KOTIHIH ..evuernnernnernnarsnarsnaesnsssnessnessnnssunsssnsssnsssnsssnnsssnsssnessnnsssnsssasssnsesnnesen 2277
72.1. OOGBEKT BEPXHETO YPOBHS B MAHHMMECTE ..evvuniiiineiiiieeiiiieeiiieeeiieeeiieesstneessineessineesseneseses 2277
72.2. OOBEKT (DAMIIA B MAHTMECTE ..uueerennrerinerernererneeerteersieessteessieessinesssinesssnessroeessmneesssnns 2277
72.3. O6bekT guana30Ha WAL B MAHUMECTE KOITHH ........uueeereneerruneeesinerssnnesssenessrnesssonesssnnens 2278

AV 0 B N o) 783 (0D G ) : 17 6 (PRSP 2279
A. Kombl oIIHO0K POSEGTESQL ..ouuniiiiiiiiiii it e et e e et e e et e e et e e st e e et eesaeaesaans 2280
B. TToamepKKa HATBL X BPEMEHU ...cuuiuniiniinnernetneeneetertnetnsenestnsensenessnsensensssesenssnsruestesenseseseesensenerenns 2289
B.1. UHTepnpeTanus JAHHBIX TATBI Xk BPEMEHH ...ccuovvnerneinernernreneeneriasensenersesensenereesensenesnnsenns 2289
B.2. O6paboTKa HEAOMYCTUMBIX UM HEOTHO3HAYHLIX 3HAUYEHUH HAaTH/BPEMEHH .................. 2290
B.3. KmroueBrie CiI0Ba [JIsT 0003HAUEHUS TATHL M BPEMEHH ..ccvuurrrnnerirnnerreneeerineeerenersrnnessnnnns 2291
B.4. ®aiinbl KOHQUTYPAIIUU HATBI/BPEMEHM ...ceuuerrnerrnerrneeeinertnertneernaesnnesenessnessnaesnesssaessaessnneses 2292
B.5. Yka3zanue 4acoBBIX HOSICOB B CTHIIE POSIX ... 2293
B.6. UcTOopust €OUHULL U3MEPEHUST BPEMEHM ..cvuvvunirnirnerneenrunerneeneenaesnssnstneesssnsenessessnsenssnnssnees 2295
ST 10350 =N (0h 10 7 (R 0= 2) A 2296

(O 1655 70} ()3 (o o3 0] 1= NS 1 O ) I 2298
D. CootBeTCTBUE CTAHTAPTY SQL ..ottt e et e ee et e e e eeea e e e e eanaans 2322
D.1. TTogmepKUBAEMBIE BOSMOZKHOCTH . cuuvvnrrnreneunrrnreneenasunsenesnessnsenssnessnsenssnsssssanesnsennennssneenns 2323
D.2. HenmogmepKUBAEMBIE BOSMOZKHOCTH «.cuuvvnernrrnrennrunrenrenersersnsensssesensenssseseesenssnessesenssnsssasnnns 2335
D.3. Orpanuuenusa XML u coBMeCTEMOCTDE C SQL/XML ..ot 2344

E. 3aMEUAHMSA K BBIIIYCKAM ..vuvuntrntrnetunrunrtnseneeunssnsenetusesnssnssnesnsssnssnssnessssnesnssssssnssnesnsssnesesnsssneens 2348
E.1. BEIIIYCK 13,4 .ottt ettt et e et et et e et et e e e et et e an s et et sansanatnaansaneeanannns 2348
| = 551 1 703 - 1 T TP 2354

| DG T = 531 1 703 - S 1 T PPN 2359
| 5 31 1 7 03 < S 1 T ORI 2367
LT =531 1 7 o) - 1 T PRSPPI 2372
E.G. TIPEOBIAYIIIIE BBITIYCKHU ...vuuernernerneeunerneenetnsnnssnsensenessnsenesnsssnssnssnessnssnssnesssssnsenesnessnsenssnesnns 2391

F. JOTIOTHUTETbHO TOCTABIISIEMBIE MOTIYTIH «evurnnernernerneennsnnennsenessassnssnesnessnsenssnessnsenssnesnssensenssnnenns 2392
| U= Yo a0 o Y- L] : RN 2393

| =¥ 0 Vo] o <Y o] <P 2394

| G - 101 o s o < - OO PPPRRRPRt 2397

| - 101 (o T =54 01 -V o E OO PRUPPPRRPPRt 2398

| T o (Yo o o YN 2400

| T o w <YYo 1 o RSP PPURPTPR 2404
| o w4 <YYo ) ] PPN 2404

| S T 03 | 1<)« PPt 2405

| o1 1 o Y= 2408

| O e Y oS 2412
| o T v o O OPOR PPN 2440

| ¢ 1 Tod ) o R P OTPRUOPPRRRE 2440

| G T CY= o o T ] < 1 Lo < N 2442
| 1 LT (o L PP PPPRR PP 2444

| ST i b7 4] 1 0 =1 o] o RN 2446

| T 11 o) T 2448

Xix



HokymenTanus K PostgreSQL 13.4

| I 11 < T £ PPN 2455

| I T a1 < 1 = PPN 2456
| TR 1 o E OO OP PO PPRN 2459

| 2 TR (o TP PPN 2463
| R L o T SO OPPRUOTPTRRt 2464

| SN2 o T To (=31 0 5 o 1=T o AP 2471

| G T o =TT oA 10 oo Lol o T=T o) - S 2478
F.24. PG DUFETCACRE ..coueniiii ettt e e e e 2479

| RS TR o T (0] )74 0] ¥ o TN 2480
F.26. PO ITEESPACEINAD ..evuuniiiiiiiiieeii ettt ettt ettt e e et e e et e e et e e et e e e et s eetnseatnaseeenneaens 2491

| VAV o To ) £ =12 1 1 s R T PR PPTPPR 2492
| T o To 1 0 1 Lo ol : <= 2493
F.29. pg stat StateIMents ......coeuiii ettt e e e ees 2494
|G O o T £ = 1 o) [N 2501

| RGN I o To f 1 4 1 4 4 AT PPRUPPT 2505

| 8C J2 o To 74 1S3 1 01 5L 72O UPPRT PPN 2510
F.33. POSEGTES AW oottt et s e et e et s e et e ea e e e 2512

| 7 =Y o PSPPI 2518
| T =11 o To 1o | PR 2521
|G T ST o} AP PP PO PTRN 2529
FL37. SSINTO ettt ettt e e et et e et e eea e eeas 2530

| ORC T T - o) 1] i o Lo TSP 2532

| 0G 1S TR o3 1 N OO UPSTPPRI 2541

| L T o cES Al o £=To oY I o o S OO OUPTPPRRRPR: 2542
FlAL. TSN SYSTEIML TOWS ..eeuiiiiiiiiieii ettt et et ettt e e e et e et e et eta e eaaeeeneeaneene et setneeaneenneens 2542
F42. TSI SYSTEIN TIIME ..ceuniiiiiiiiiii ettt et et e e et et e e e e e e e et e et e eeaeeenneens 2543
|G T DN st Lo o< o | A PP UP PPN 2543
| O D L o R0 T7-] o 2545
FLAD. XINL2 Lttt et et ettt e e et e et e et eaaa e 2547

G. IOIOTHUTENTBHO TOCTaBIIEMBIE TTPOTPAMMOBI ..uevuiunernerneeneeneeneeneeneenneenesnesnesensenesnsssnsenesnessnsens 2552
G.1. KIITHEHTCKUE TIPUIIOTKEHIST «.euuernernrrnennrrneunsensuessnsenesuessnsensssessssnssnssssssnssnssuessssnsensssnsanees 2552
G.2. CEPBEPHBIE ITPUTIOTKEHIIS . euuernrrnrnnernrenrenenerensenseuesensensenesensenssnssenssssnmsssssnssnsesstensenssnnsens 2559

H. BHEIITHIE TIDOEKTEL ..vutvuuiuntintintnttetnetnetueetstntuestnstnstnssnstnssnsssesenssnetnessnssnstnsssessstnesressssesnases 2564
H.1. KJIMEHTCKUE MHTEPMETICEL ..evuiirneeineeruneetneetneetnaereessnessneesnassnssensssnsssnsesnnessnessnessnsessnessnnes 2564
H.2. CpencTBa afAMUHUCTDPUPOBAHIIS «.uvvuinnirnernetneteteeneeneststnstnestessnssnssuesenssnssnessessnsenessnsenses 2564

| G TR 0T i (5174 00z 02y (SR ) =) 12 Z TR 2564

| I o= Yon 1171 0 1= ) 2 1% 6 E PRSPPI 2565

[. PETO3SUTOPUU MCXOTHOTO KO vuuevnrrnrrnnennrnnreneennsunssnsenesuessnsenssnsssnssnssnesnsssnssnssnessnssnssnesnnssnsenesnns 2566
[.1. TTony4dyeHMEe UCXOTHOTO KOTA M3 GIT tiuuivniiiiiiiiiiiiiiiieie e e et e e e ee e e e ees 2566

P Ko )4 72 Y= ] 2 4 =Y 15 PSPPI 2567
S B 1o Yol = Lo Yo ) - S 2567
2 20 : oy o) 2 V=) z =Y o) 1 E TN 2567
RCTR Of070] o) :¢: i (o) :974.%(=)= i it=1 111 % NSO 2569
J.4. HanlMCAHME HOKYMEHTALIITI ...cuuevnrrnenennrenrenenassnsenesnssnnsenssssssnsenssnsssesenssnssssssesensennsenssnesnns 2570
RS T 2072:€0): 10 (on - To I n (o T o w7 110 TP 2570

K. OrpasrdeHuST POSTGTES QL ....ouiiiii et ettt e et e et et e e e e ean e e e ennees 2573
| I O 0)q 0 Y- Ui (=) 2 16 AP 2574
1AV I 2 (o Yo oF- o)1 E PR 2579
N. TTogmepKKa IIBETOBOT'O OMOPMITEHMS «.cuuevrnernnerenerenaesnaernessessnessnassnnsssnsssnsesnsessnessnessnsesnnssnnnes 2592
N.1. Korga uCHONB3YETCA IBETHOM BBIBOL - euuvvurrnenrrnrenrenreuesenrenseneruesensensssesensensssesensensennsenns 2592
N.2. HacTpo#Ka IIBETOBOT'O OMOPMITEHIST «.cvuuerrneernaernernnersnersnassnasssnessnessnnssnnsssnessnsssnnessnessnneen 2592

O. YcTapeBIias Uiu meperuMeHOBaHHAST QYHKIIMOHATIBHOCTD ..vuevvnernerenerenersnersneennesenessnsernnesnnns 2593
O.1. Comepxkumoe (daiinna recovery.conf BKIIOYEHO B postgresql.conf .ccccveeeeeeneineennnnnnn. 2593
0.2. pg_xlogdump MEPEUMEHOBAHA B PG_WALAUMD tuerrurrnrruerrnernernertaerneenerneesnernereessassnesnessnssnees 2593
0.3. pg_resetxlog IEPEUMEHOBAHA B PJ_TESEEWAL teruurruriuerrerrnrrnerueernernerneesassnreneruessassneennees 2593
0.4. pg_receivexlog MEPEUMEHOBAHA B PG _TECEIVEWAL irvirreniiierreneinrrernernereeneraesasnesassesnannns 2593

|37 (0107 (o) oY1 1) 6 SRRSO 2594
ITPDEAMETHBIM YEKABATETID t.uevuttuttuntuntunrenseuasunrenstuntunsenstnssunssnstnssussnssnssssmnsenssnsessssnssnsssessssnssnessassesnnees 2596

XX



NpeoucnoBue

OTa KHuTa 9BJsieTCs oduitmanbHOM mokyMeHTalmeln PostgreSQL. Ona Oblyta HanmucaHa pa3padoTYnKaMu
¥ moOpPOBOIbIIAMH IIapajlJIEIbHO C Pa3paboTKOM IIPOrpaMMHOIO IPOAyKTa. B Hel OMHCHIBAETCS BCS
(pyHKIIMOHANIBHOCTD, KOTOPYIO OpHUIIMaIbHO HoaaepKUBaeT TeKymiasa Bepcusa PostgreSQL.

Yrto6nl TakoM O0JIbION 00BEM MHpOpManuu o PostgreSQL 6rvin1 ymo6oBapuM, 3Ta KHUTra pa3fesieHa Ha
yacTtu. Kaxpas 4acTh mpegHa3HadYeHa OMPeNesIEHHON KaTerOpUH IT0JIb30BaTeJIed MIIX II0JIb30BATENSIM
Ha pa3HEBIX cTagusax ocBoeHus PostgreSQL:

* YacTts I npencrasnsieT coboit HeopMaabHOE BBEIEHME OJIST HAUMHAOIINX.

* Yacts Il onuceiBaeT g3bIK SQL u ero cpeny, BKO4Yas TUIH JaHHBEIX U QYHKIIUH, a TaK¥kKe
OIITMMU3AINI0 IPOM3BOOUTEILHOCTY Ha YPOBHE II0JIb30BaTeel. 9To OydeT I10J1e3HO IIPOYuUTaTh
BceM nionb3oBartensaM PostgreSQL.

e Yacts II] onuchEIBaeT YCTAHOBKY ¥ afMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Iojle3Ha BCEM,
KTO ucnojb3yet cepBep PostgreSQL mst caMBIX pa3HBIX LEJIEN.

* YacTts IV onuckBaeT IporpaMMHbe UHTEPGEHCH IS KITMEeHTCKUX mpuioxenuit PostgreSQL.

¢ Yacts V nmpepHa3HauveHa O 60Iee ONBITHLIX II0JTh30BaTesIel U COIePKUT CBeOeHUs O
BO3MOZKHOCTSIX PaCIINPEHUs cepBepa. ITa 4aCcTh BKITIOYAET TEMbI, IOCBSAIIEHHBIE, B YaCTHOCTH,
[I0JIb30BATEJILCKUM TUIIaM HaHHBIX U PyHKIIUSM.

* Yacts VI cogepXUT cupaBoYHyio nHpopMaIiuiio o koMmaHgax SQL, a TakXKe KJIIMEHTCKUX 1 CEPBEPHEBIX
ImporpaMMax. 9Ta YacThb [OIIOJIHIET Apyrue nHopMauuei, CTPYKTYpPUPOBaHHOM 110 KOMaHaaM U
IIporpaMMaM.

¢ Yacts VII comepXuT pa3zHooOpa3Hyo uHdopMaliuio, moie3nyto aias pazpadoTuyukoB PostgreSQL.

1. YTo Takoe PostgreSQL?

PostgreSQL — 3T0 06beKTHO-PEJIAIIMOHHAS CUCTeMa ypaBieHus 6asamu gauubx (OPCYB]I, ORDBMS),
ocHoBaHHas Ha POSTGRES, Version 4.2 — niporpamMmme, pa3paboTaHHOM Ha pakybTeTe KOMIIBIOTEPHBIX
Hayk Kanudopnuiickoro yuusepcuretra B Bepknu. B POSTGRES nosiBunoch MHOXKECTBO HOBIIECTB,
KOTOpHIe OBIIM peann30BaHbl B HEKOTOPHIX KomMepueckux CYB]I ropasmo mo3gHee.

PostgreSQL — CYB]] ¢ OTKPHITEIM MCXOIHBEIM KOIOM, OCHOBOM KOTOPOTO OBIJI KO, HalluCaHHBIN B Bepkiu.
OHa noapmepzkuBaeT OOJBINYIO YacTh cTaHmapTa SQL u mpepmaraeT MHOXKECTBO COBPEMEHHBIX (PYyHKITUHN:

* CIIOXKHBIE 3alIPOCH

* BHEIHUE KJII0YU

* TPUITEPHI

* H3MeHseMEble IPeICTaBIeHUS
* TpaH3aKIUWOHHAas 1eJIOCTHOCTh
* MHOTOBEPCUOHHOCTH

Kpome Toro, nonb3oBaTenIn MOTYyT BCI4YECKHU PaCIIPATh BO3MOXKHOCTH PostgreSQL, Hannpumep co3paBas
CBOU

* THIBI JaHHEBIX

*  ¢dyHKIIUM

* OIIepaTopHI

* arperaTHBle QyHKIUU

* MeTOIBI MHAEKCUPOBAHUSA
* IIpOLEAypHEIE S3BIKU

A 6naromaps cBobGomHOM nmuneH3uu, PostgreSQL paspemraeTcsi 6eciaTHO MCIOIb30BaTh, U3MEHSITh U
PacIpOCTPAHITL BCeM U OIS IIOOBIX I1eJIell — JIMYHEIX, KOMMEPUYeCKUX UIH YUeOHBIX.

2. KpaTtkaa uctopusa PostgreSQL
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OOGBEeKTHO-pPEeNsIIIMOHHAs CHCTeMa YVIpaBjleHus 0Oa3aMuM HaHHBIX, MMeHyeMas ceromHs PostgreSQL,
npouszouuia ot nakera POSTGRES, nanucanuoro B bepknu, KanudopHuiickom yHuBepcurete. Ilocne
OBYX mecsTuneTui paspabotku PostgreSQL ctan camoii pa3puToii CYB]l ¢ OTKPBITHIM HCXOIHEIM KOTOM.

2.1. NMNpoekT POSTGRES B bepknu

IIpoekt POSTGRES, Bo3rimaBmsieMbli mnpodeccopoM Maiikinom CToyHOpeHKepoM, CIOHCHPOBAJIHA
areaTctBo DARPA nipu Muno6opous: CIITA, YupasneHne BoOeHHEIX ucciaemoBauuii (ARO), HarmoHambHEIH
Hayunwit ®onpg (NSF) um kommanus ESL, Inc. Peanmzaumss POSTGRES Hauamacek B 1986 T.
IlepBoHavanbHBIE KOHIIEIIIINK CHCTEMEI OBLIM IIPEICTaBIeHbl B JOKyMeHTe ston86, a omucaHue mepBOM
MOMeJ TN JaHHHIX OSIBUIOCE B rowe87. ITpoeKT cucTeMbl MpaBUI Toraa ObLI ITpeacTaBieH B ston87a. CyTs
¥ apXUTEKTypa MeHeOXepa XpaHuIuIna OblJIu pacnucaHbl B ston87h.

C tex mop POSTGRES mpoi1mén HeCKOIbKO 3TaroB pa3Butusi. [lepBas «geMoBepcus» 3apaborana B 1987
u Oplta mokasaHa B 1988 Ha koudepenumu ACM-SIGMOD. Bepcus 1, onmmcanHast B ston90a, Onlia
BHITyIIl€HA [1J11 HECKOJIbKUX BHEIIIHUX [10JIb30BaTesiel B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CUCTEMEI
mpaBun (ston89), ona 6riia nmepemenana (ston90b), u B Bepcuu 2, BrIIyIIeHHOUN B mioHe 1990, Onlima
yKe HOBasg cucrteMa InpaBuil. B 1991 Brimna Bepcus 3, B KOTOPOM IIOSBUJIACh IMOANEPIKKA Pa3TUYHBIX
MEHEMKEePOB XPaHUJIUINA, YIYUIIeHHBIH HCIIOMHUTEIb 3aIllPpOCOB U IMepelrcaHHas CUCTeMa MpPaBHIlL.
IMocnepytomme BeITyCKH [0 Postgres95 (cM. HMXKe) B OCHOBHOM OBIIM HAITPaBIIEHBI Ha YyIydIIeHHE
MMOPTUPYEMOCTH ¥ HafgEKHOCTH.

POSTGRES npumeHssncs Ojs peannu3alyui MHOXeCTBa UCCIeI0BaTEeIbCKUX U TPOU3BOACTBEHHEIX 3a1ay.
B ux uywmcmne: cucrema aHanu3a (UHAHCOBHEIX [AHHBIX, HaKeT MOHUTOPWHTra PabOTHl pPEeaKTUBHHIX
oBurartesiel, 6a3a maHHLIX HaOJIOmeHMH 3a acTepoumamu, 0a3a JaHHBIX MEOUIIMHCKOM MHOOPMAIUH,
HECKOIbKO Teorpadudeckux wuHpopMaimoHHbx cucteM. POSTGRES TakXke WHCHOJIL30BajiCa I
o0ydyeHUsd B HECKONbKUX yHUBepcureTax. Hakonen, kommnanus Illustra Information Technologies
(mo3xke craBmias 4acThiOo Informix, KOTopas ceWdac IpUHaAJeXuT [BM) BOCHOIb30Bajach KOOOM M
Hallljla eMy KoMMepueckoe npuMeHeHune. B Kouile 1992 POSTGRES cran ocHoBHOM CYB]l Hay4YHOTO
BHIUMCJIUTENILHOTO ITpoekTa Sequoia 2000.

B 1993 umcio BHEIIHHUX MOJIb30BaTeNel ymBouwiaoch. CTajo OYEeBHUOHO, YTO OOCHyXKWBaHHE Koma U
nonmepxKKa 3aHMMaeT CIIMIIKOM MHOI'O BpEMEHM, M ero He XBaTaeT Ha HccienoBaHus. [IJ1 CHUXKEHUS
aToi Harpy3ku npoekT POSTGRES B Bepkiiu Obl1 opUIlaIbHO 3aKPHIT Ha Bepcuu 4.2.

2.2. Postgres95

B 1994 Ouppu O u Oxonnu Yen mob6aBunu B POSTGRES uHTepmpeTtaTop s3bikKa SQL. YKe ¢ HOBHIM
uMeHeM Postgres95 Ovi1 onyOnuKoBaH B MIHTepHeTe M Hadall CBOM IIYTh KaK IIOTOMOK Pa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBEIM KOIOM.

Kop Postgres95 6win mpuBené€H B momHoe cooTBeTcTBre ¢ ANSI C u ymenbiuicsa Ha 25%. bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUM OH cTan OwicTpee u ymobHee. Postgres95 Bepcum 1.0.x paGoran
npumepHo Ha 30-50% OricTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). ITomumo
HUCTIpaBJIEHUS OIIMOOK, IIPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

* Ha cmeny sa3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHEN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnenoBana cBo€ uMsa ot PostQUEL.) ITog3anpockl He MoaaepKuUBaIUCh 00
BeIxoma PostgreSQL (cM. HUXKeE), XOTS UX MOZKHO OBIJI0O MMUTUPOBaTh B Postgres95 ¢ momoisio
moJyib3oBaTeNnbCcKux GpyHKIuM SQL. By 3aHOBO peann30BaHbl arperaTHble yHKIUM. Takxke
MIOSIBUJIACH MTOOAEPKKa IMPENI0KEeHUsT GROUP BY.

e Ins naTepakTUBHBIX SQL-3anpocoB Orlyia pa3paboTaHa HoBas mmporpamma (psql), koTopas
ucmnonb3oBania GNU Readline. Ctapas mporpaMMa monitor ctana He HyXKHa.

* TlosiBUNach HOBas KIMEHTCKas O0ubnmoreka libpgtcl ansd nommepxkKu Tcl-knueHTOB. [Ipumep
000JI0YKH, pgtclsh, IPEOCTaBIIsII HOBLIe KOMaHOkl Tcl mis B3auMomencTBus mporpaMm Tcl ¢
cepBepoM Postgres9bs.

* BBl yCcOBepIeHCTBOBAH HHTepdeic [ paboTel ¢ O0IbMUME 00beKTaMu. EQUHCTBEHHEIM
MEeXaHM3MOM XPaHeHUs TAaKKUX JaHHBLIX CTaJId WHBEPCHOHHBIE 00heKThl. (MHBepcruonHas ¢aiioBas
cucTteMa OhIJIa yaaneHa.)
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* VpamneHa cucTteMa IIPABUJI HAa YPOBHE 3K3E€MIIJIAPOB; II€PE3alluChIBAIOIINE IIDABUJIa COXPAHUIINUCE.

e C HUCXOOHBEIM KOOOM CTaJIN PACIIPOCTPAHATBECA KPATKHWE OIMMCaHUA BO3MOXKHOCTEH CTaHOApTHOI'O
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnomnb3oBancs GNU make (BMecto BSD make). KpoMe TOro, cTaiao BO3MOXKHO
ckoMnunupoBaThk Postgres95 ¢ HemomgudunupoBanHou Bepcuedt GCC (6110 UCIPaBIIEHO
BEIPpABHUBaHUE TaHHBIX).

2.3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIAEPKUT HUCILITAaHHE BpeMeHeM. MBI BeIOpau
HOBoe mMs, PostgreSQL, oTpazxailoiiee CBsi3b Mexknay opuruHajabHeIM POSTGRES u 6omee mo3gHUMU
BepcusaMu c nogmepxkkoi SQL. B To ke BpeMs, MBI IPOLOJIZKUIIM HyMepaluio Bepcuii ¢ 6.0, BepHYBIINCH
K IIOCJIeOoBaTeIbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

Muorue npoponxaioT Ha3bBaTh PostgreSQL mmeHeM «Postgres» (Temeph yXKe peOko 3arjiaBHBIMHU
OykBaMM) II0 TPAmHUIIMM WU OJIS OPOCTOTEL. JTO HAa3BaHWe 3aKPeNHuI0oCh KaK IICEBIOHUM WU
HedopManbHOE 0003HAYEHHE.

B mponecce paspabotku Postgres95 ocHOBHBIMH 3amadaMM OBIJIM ITOMCK M MOHMMAHHUE CYIIEeCTBYIOIINX
npobiem B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHTH CMECTHIIMCH K peann3allid HOBBIX
GyHKIHE 1 BO3MOXKHOCTEH, XOTsI paboTa IPOJoJIzKaeTcsl BO BCeX HAIllPaBIIEHUSX.

ITogpoGHee y3HATH O TOM, YTO MPOUCX0OOuiio ¢ PostgreSQL ¢ Tex mop, MokKHO B [Ipunoxkenun E.

3. CornawieHusn

Crnepnytolye coralleHus UCIOIb3YIOTCS B OIMMCAaHMUSIX KOMaH/: KBagpaTHble CKOOKU ([ 1 1) 0603Ha4YaloT
HeoOs3aTenbHble YacTu. (B ommcanuu kKoMaHm Tcl BMeCTO HMX HCIIONB3YIOTCS 3HAKHU BOIIpPoca (?), Kak
npuHATo B Tcl.) ®durypHbie cKOOKM ({ U }) ¥ BepTHKabHasAd 4YepTa (|) 0003HA4aAOT BEHIOOP OOHOIO U3
IpenIoKeHHBIX BapUaHTOB. MHOTOTOYME (. . .) O3HAYAET, YTO IIPEOBIAYIINY 3JIEMEHT MOXKHO ITOBTOPUTh.

HWHorpa mis scHOCTHM KoMaHmael SQL mpemBapsioTCs IpPUTAAIIeHHEeM =>, a KOMaHObI OOOJIOYKH —
IIpUrjalleHueM $S.

IMog admuHucmpamopoMm 3mech OOBIYHO ITOHMMAETCS YeJIOBEK, OTBETCTBEHHBIM 3a YCTAHOBKY U 3aIyCK
cepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOJIb3YET MJIM JKejlaeT WUCIIOIb30BaTh JII000MU
KOMIOHEHT cucteMul PostgreSQL. Ot ponu He cliefyeT BOCIPUHUMATH CIIUIIKOM y3KO, TAK KaK B 9TOU
KHUTEe HeT ONpeHeIéHHBIX AONMYIIeHUH OTHOCUTEIHHO IPOIeAyP CUCTEMHOTO afMIHUCTPUPOBAHUSI.

4. NMone3Hble pecypchbl

IToMuMO 3TOM MOKYMEHTAlMU, TO €CTb KHUTH, eCTh U OPYTUe PEeCYpPCH], mocBAIEHHBEe PostgreSQL:

Wiki
Buku-pazden cauita PostgreSQL comepxut FAQ (COMCOK HONyJISAPHEIX BOIPOCOB), TODO (CIUCOK
TIPENCTOAIUX Ie/I) U ToAPoOHYyI0 MHDOPMAIIUIO ITI0 MHOTUM TeMaM.

OCHOBHOU cauT
Catim PostgreSQL comepzxkuT moapoOHOe OmMMCAaHMWE KaxKOOoro BBIITYCKa M APYTYI0 HHOOPMAIIHIO,
KOoTopas moMoxeT B pabote unu urpe ¢ PostgreSQL.

COUuCKU PacChIJIKN

CHI/ICKI/I PacCCHIJIKH — IIogxXoasdaIiiee MmeCcTo OJjid Toro, LITO6]31 IIOJIYYUTE OTBETHI Ha BOIIPOCHI, TIOAEJTINTECA
CBOUM OIIBITOM C OPYTHMMH II0JIh30BATEJIIMU U CBSI3aThCS C pa3paboruukamu. ITompobHee y3HATH O
HUX MOXKHO Ha cauTte PostgreSQL.

Brl camu!

PostgreSQL — mOpoekT open-source. A 3HAYWT, IOOOepPXKKa €ro 3aBHCHUT OT CO000IIecTBa
mmonb30oBaTesied. HaunHas ncnonb3oBaThk PostgreSQL, BeI 6ymeTe monaraThCs Ha SIBHYIO UKW HESIBHYIO
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IIOMOIIb OPYTHUX TIoaen, o6pama${CL K OOKYMEHTaAlluX UJIKN B CIIMCKHU PACCHIIIKHA. HOHYMaﬁTe, KakK BHI
MOZKeTe OT6J'Ial"OI[apI/ITI: COO6H.[€‘CTBO, OOENUBIINCH CBOUMHY 3HAHUSAMU. YuTalTe COINCKU PACCHIJIKH U
OTBeYaluTe Ha BOIIPOCHI. Ecnu BuI Y3HaAJIU O YEM-TO, Yero HeT B OOKYMEHTalluu, cOoeranTe CBOU BKIIA[,
omucan 3T0. Eciiu Bel J:[O6aBJ'I${eTe HOBEIE Q)YHKL[I/II/I B KO, ITIOOEeJINTECH CBOMMH JIOpa6OTKaMI/I.

5. Kak npaBusbHO cooOwuTb 00 oLUMOKe

Ecnu BHI HatigéTe omubKy B PostgreSQL, madiTe HaM 3HaTH 0 Hel. Bimarogapst BarmeMy oT4€Ty 00 omubke,
PostgreSQL craner emé 0osiee Hag€KHBLIM, Bedb HazkKe HPH CaMOM BHICOKOM KaudeCTBe KOfa HeIb3s
rapaHTHUPOBAaTh, YTO KaXKbIHM OJIOK U Kaxkaasi ¢pyHKIHs PostgreSQL O6ymeT paboTaThk Be3ge U IPHU JTIOOBIX
00CTOSITETBCTBAX.

Crnemyolye IpeaioXKeHNsT IPU3BaHbl IOMOYb BaM B COCTABJIEHUM OTYETA 00 OIInOKe, KOTOPHIM MOXKHO
OymeTr o6paboTaTh 3¢ dekTuBHO. MBI He TpeOyeM UX HEYKOCHUTEIILHOTO BBITIOJTHEHUS, HO BCE JKe JIy4IIe
clefoBaTh UM A1 ofIero Giara.

Mt1 He MokeM o0eIaTh, YTo Kaxkaas olubka OymeT uclpaBieHa HeMenjieHHO. Ecniu ommuOKa oueBUAHA,
KpUTHYHA WUJIM KacaeTcsl MHOXKeCTBa I10JIb30BaTeliel, BeIMKU IIaHCHl, YTO el KTO-TO 3alMeETcs. briBaer,
4TO MBI peKOMeHAyeM OOHOBUTH BEPCHIO U IIPOBEPHUTH, COXpPaHseTCs JIM oImrbOKa. MEI TakXKe MOXKeM
peluTh, 4YTO OMIMOKY HeNIb3s UCIPaBUTH, II0Ka He OymeT IpopefiaHa Oombinas paboTa, KoTopas yxKe
3amiaHupoBaHa. Ciiy4JaeTcs U Tak, YTO MCIPaBUThH OMMNOKY CIHUIIKOM CJIOXKHO, a Ha IIOBECTKe JHS eCTh
MHOro 0oJiee BaxKHEIX fel. Eciiu ke BE XOTHTe, YTOOB BaM IIOMOTIJIM HEMeJIEHHO, BO3MOXKHO BaM CTOUT
3aK/II0YUTh JOTOBOP Ha KOMMEPUYECKYIO IIOOAEPXKKY.

5.1. AvarHocTuka owmObokK

ITpexpme ueM cooOmiaTh 00 oImubOKe, IOXKaIyHcTa, MPOYHTANTE M IepeduTaiTe MOKYMEHTAIUuI0 U
yOenuTech, 4TO BOOOIIle BO3MOXKHO CHeNaTh TO, YTO BH X0TUTe. ECIK 13 JOKyMeHTallu! HesICHO, MOXKHO
9TO CHeflaTh WM HeT, IIoXKalylhcTa, coobmuTe u 00 3ToM (Torga 3To omubKa B HOKyMeHTaluu). Ecnou
BEISICHAETCHA, YTO IIPOrPpaMMa OejlaeT YTO-TO He TadK, KaK HallMCaHO B IOKYMEHTAIIUK, 3TO TOXKeE omubKa.
BoT nuie HEKOTOPBIE IPUMEPHI BO3MOKHBIX OIIMOOK:

* TIporpamMMa 3aBeplIaeTCsl C aBapUHHBIM CUTHAJIOM UJIH CO00IeHneM 00 omubKe onepalioOHHON
CHCTEMBI, YKa3bIBaIllel Ha TpobieMy B mporpamme. (B kauecTBe KOHTpPIIPUMEPA MOKHO IIPUBECTHU
cooO1ieHne «HeT MecTa Ha [ucKe» — 3Ty IP00IeMy BB [JOJIKHEL PEIIUTEL CaMU.)

¢ TIporpaMma BHIOAET HENIPABUIbLHBINA PE3YIbTAT [JIsI JTIOOBIX BBOOTUMAIX JaHHEIX.
e [IporpaMma OTKa3hIBAaE€TCS IPUHUMATD HOMYCTHUMEIE (COTIAaCHO MOKyMEHTAIlUM) HaHHEIe.

» IIporpaMma mpMHMUMAaET HENOMYCTUMBIE HaHHEIE 0e3 coobmeHust 06 ommbKe WU TPEenyNpPeRIEHU.
Ho nmomHMTE: TO, YTO BB CYUTAETE HEOOMYCTUMBIM, MBI MOXKEM CUUTAThH TPUEMIIEMBEIM
pacIIupeHueM UM COBMECTUMEBIM C IIPUHSTOU IPAKTUKOM.

e He ymaéTcs CKOMIIMIHPOBAThL, COOpPATh UIH YCTaHOBUTE PostgreSQL Ha momaepzKuBaeMoOM
maTdopMe, BBIIOJIHSISA COOTBETCTBYIOIINE HHCTPYKITHUH.

3mech mof «IpPorpaMMOi» IMOOPa3yMeBaeTCsI MPOU3BOJIbHLIN UCHOMHAEMBIN (aiiy, a He UCKITIUYUTEIBHO
CEepBEPHEIN IIPOIIECC.

MennenHass pa6oTa WiIM BHICOKasi 3arpy3ka PecypcoB — 3TO He 00s3aTesbHO ommbka. [TompobyiTe
ONTUMM3UPOBATh BAIlM IPUIOKEHUs, IPOYUTAB AOKYMEHTAIIWI0 WX ITOMPOCHUB IIOMOIIY B CIIMCKAX
pacchuiky. TakKe MOKeT He ObITh OIIMOKOM KaKOe-TO HECOOTBETCTBUE CTaHAapTy SQL, eciix TOJIbKO SIBHO
He IeKJIapupyeTcs COOTBETCTBUE B JAHHOM aCIIEKTE.

IIpexkme yeM HMOOTOTOBUTHL COOOIIEHUWE, IPOBEPhTE, HE YIIOMUHAETCS JIM 3Ta ommbKa B cuoucke TODO
unu FAQ. Ecnu BEI He MoKeTe pa3o0paThkces B HameM caoucke TODO, coobimuTe o cBoel mpobieme. I1o
KpaliHel Mepe TakK MHI caeniaeM ciircok TODO 6oJsiee ITOHATHBIM.

5.2. Yto coobuwaThb

'maBHOe IpaBHJIO, KOTOPOE HYXKHO IIOMHUTh — CooOIIaiTe Bce GaKThl M TOJBKO (akTel. He cTpoiiTe
IOTafKH, YTO II0 BallleMy MHEHHIO paboTaeT He Tak, YTO «II0-BUAUMOMY ITPOUCXOOUT», NN B KAKOU YaCTH
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mporpaMMbl ommOKa. Eciiu BeI HE 3HAKOMBI C TOHKOCTSIMH Peajn3alii¥, BEl CKOpPee BCero ommnbETech
¥ HUYEM HaM He moMoxkeTe. U maxe ecnu He omMMOETECh, PACIIUPEHHBIE OOBSCHEHUS MOTYT OBITh
IIPpEeKpacHbIM AOIOJIHEHWEM, HO He 3aMeHOo# ¢aktam. Ecimm MBI cOGepEMCS MCHPABUTH OLIMOKY, MEI
BCE PaBHO CaMU OOJIKHEI OyIeM IMOCMOTPETH, B YéM oHa. C OPYro¥l CTOPOHEI, COOOIIUTE TOJble (HaKTEHI
DOBOJILHO ITPOCTO (MOIKHO ITPOCTO CKOIIMPOBATH TEKCT C 9KPaHa), HO YaCTO BaKHEBIE AEeTaJIA OIyCKAIOTCH,
IIOTOMY YTO HE CUMTAIOTCS TAKOBHIMH WMJIU KAXKETCSI, YTO OTYET OymeT u 6e3 TOTO IOHSATEH.

B kaxkgoMm oTuéTe 006 omubKe ClenyeT yKa3aTh:

TOYHYI0 OCIEq0BaTEIFHOCTb OEHCTBUH I BOCIIPOU3BEEHUS MPOOIeMbl, HAUWHAS C 3aNycKa
npoepammvl. OHa [OJKHA OBITH CAMOOOCTATOYHOM; €CJIM BEIBO 3aBHCHUT OT HAHHBIX B TaO/IHUIIAX,

TO HEJJOCTATOYHO COOOIIUThL OWH JIUIIL SELECT, 0€3 IPedIeCTBYIOIIHNX OIepaTOPOB CREATE

TABLE M INSERT. Y Hac He GygeT BpeMeHH, 4TOOb BOCCTaHABIUBATh CXeMy 6a3bl JaHHBIX TI0
MIpegoCTaBIeHHOW HHPOPMALIMH, U €CITU IIPEANoiaraeTcs, YTO Mbl GyeM CO37laBaTh CBOM TECTOBBIE
OaHHBIE, BEPOSTHEE BCETO MBI IPOIIYCTUM 3TO COOOIIEHUE.

Jyamwuit popMaTt TecTa s mpobiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO ITepegaTsk mporpaMmme psql

u yBugeTth mpobiemy. (M ybenurecs, 4To B BallleM daiine ~/.psglrc Hu4Yero HeT.) CaMbIl IIPOCTOU
Cc110c0o0 MONMYyYUTh TaKoM paiyi — BHITPY3UTH 00bABIEHUS TabOIUI U JaHHBIE, HE0OXOIUMEbIE IS
CO3[aHUs IIOJIUTOHA, C TOMOIIbI0 pg dump, a 3aTeM Ho6aBUTh TPo6sIeMHBIM 3anpoc. [ToctapaiiTecs
COKpPAaTUTh pa3Mep Balllero TECTOBOI'O MPUMepPa, XOTS 3TO He abCcomoTHO HeoOxonumo. Ecniu omubka
BOCIIPOU3BOOUTCS, MBI HaliiéM €€ B 1I000M CItydae.

Ecnu Bame npusioxKeHue UCIONb3yeT KaKOU-TO APYTol KINEHTCKUY HHTepdelic, HaIpuMep
PHP, noxanyiicTa, IONLITaiTECh CBECTU OMIUOKY K IPOOJIeMHEIM 3anpocaM. MEl Bpsf i OymeMm
yCTaHaBIUBaTh BeO-cepBep y cebsi, 4TOOB BOCIIPOU3BECTH Ballry npobiemy. B mobom ciiyuae
TMIOMHUTE, YTO HaM HYXKHBI Ballld KOHKPETHHIE BXOAHEBIE (Daliibl; MBI HEe OyOeM rajgaThb, YTO
rmompa3yMeBaeTcs B cO0oOIIeHuM 0 ITpobneMe ¢ «OombiuMu GavimamMu» unu «06a30u cpegHero
pa3Mepa», TaK Kak 9TO CJIUIIKOM PacCIJIbIBUATHE TOHATHUS.

Pe3ymnbTaT, KOTOPHIY BH Iojiy4daeTe. [Tokanmylicta, He TOBOPUTE, YTO YTO-TO «He paboTaeT» WU
«cbout». Ecnu ecTh coobiienne o6 ommbke, MOKaXXUTE ero, Jaxke eClIU Bhl eTO He ITIOHUMAaeTe.
Ecnu mporpamMMa 3aBepuiaeTcs OIKUOKOM OMepaIioHHON CUCTEMEBI, COOOIMTE Kakoi. Mnmu eciu
HUYEro He MPOUCXOOUT, OTpa3uTe 3TO0. JlaXke eciiu B pe3yabTaTe BallleTr0 TECTA MPOUCXOOUT COOM
IIpoTpPaMMBl UJIM YTO-TO OYEeBUOHOE, MBI MOXKeM He HalbimonaTs 3Toro y cebs. IIpoiie Bcero OymeT
CKOMIMPOBATh TEKCT C TEPMHUHAJA, €CJIH 3TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BB ynoMuHaeTe cooflieHne 00 omubKe, II0XKalyiicTa, yKakKUTe ero B Hanbosiee IIOJIHON
dopme. Hanpumep, B psql, st 3TOro cHaudasla BBEIIIOTHUTE \set VERBOSITY verbose.

Ecnu B IUTHpYyeTe COOOIIEHUs U3 KypHala COOBITUI cepBepa, IPUCBOUTE ITapaMeTpy
BBIIIOJIHEHUA log error verbosity 3HaueHNe verbose, YTOOBL KypHaI ObLI Hanuboee
TTOAPOOHEIM.

IIpuMmeyanue

B cnyuae daTtanpHBIX 0mMO0OK COOOIEHNE Ha CTOPOHE KITMEHTa MOXKET He COOepPKaTh BCIO
HeobOxomgmMyio nHpopMaIuio. [ToxkanyicTa, TakKXkKe U3Y4UTE XKypPHAI cepBepa 0a3 JaHHBIX.
Ecnu coobimenus )XypHasa y Bac He COXPaHSIOTCS, 9TO MOAXOOSIIINY TTOBOM, YTOOH Ha4yaTh
COXPaHSTDH UX.

OugeHb BaKHO OTMETHUTh, KAKOU PE3yJIbTaT BE OXKMWOAJIHU IIOJIy4YUTh. EC/IM BB IPOCTO HaIMIIeTe «IJTa
KOMaH[la BBIHAET 3TO.» UJIN «DTO He TO, UTO MHE HYKHO.», MBIl MOXKEeM 3allyCTUThH Balll IPUMED,
IMOCMOTPETh Ha PE3yAbTaT U PEIIuTh, UYTO BCE B MOPSOKe M HUKAKOU omubKy HeT. He 3acTaBisiTe
HacC TPaTUTh BpeMs Ha pacIinpoBKY TOYHOTO CMBIC/IA BalllMX KOMaH[. B 4aCTHOCTH, BO3[ePKUTECH
OT YTBEPXKIOEHUM THUIIAa «IDTO He TO, 4TO AesnaeT Oracle/monoxkeHo mo ctaHgapTy SQL». BHISICHSATE,
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KakK OOJIZKHO OBITH IIO CTaHOApTy SQL, HE oYeHb HHTEepPeCHO, a KPpOMe TOIrO MBI HE 3Ha€eM, KaK BeOyT
cebs Bce OCTaIbHLIE pensanoruOHHBIE 6as3nl OaHHBIX. (ECJ'II/I BEI Ha6mo;1aeTe aBapI/IﬁHoe 3aBepIliIeHune
IIPOTrpaMMEI, 3TOT IIYHKT, OY€BUIOHO, HGYMeCTeH.)

* Bce mapaMeTphsl KOMaHOHOM CTPOKHU U APYTHE ITapaMeTPHI 3aIyCKa, BKITI0Yasa BCe CBI3aHHEIE
IepeMeHHbIEe OKPYKEHUS WK (Paiiel KOHQUTrypauuy, KOTOPEIe BBl M3MeHsIu. [loxkamyicTa,
NPEemoCTaBIsIHTe TOYHBIE CBefeHus. ECII BH UCIIOIb3YETE TOTOBHIN OUCTPUOYTHUB, B KOTOPOM
cepsep Bl 3anyckaeTcs mpu 3arpy3Ke CUCTEMBI, BaM CJIEAYET BHIICHUTD, KaK 3TO IIPOUCXOOUT.

¢ Bcé€, uTo BH OeJlajid He TdK, KaK HAallMCAdHO B MHCTPYKIHUAX I10 YCTAaHOBKE.

* Bepcuto PostgreSQL. YT0o06®I BEISICHUTD BEPCUIO CEPBEPA, K KOTOPOMY BBl TOOKJTIOYEHBI, MOXKHO
BBIIIOJIHUTE KOMaHAy SELECT version () ;. BONBIIMHCTBO UCIONHAEMBIX IDOTPAMM TaKXKe
MOAAepPKMBAIOT TapaMeTpP —-version; KAK MUHUMYM [IOJIKHO paboTaTh postgres —-version M
psgl —-version. Ecnu Takas QyHKIUSA WU ITapaMeTpPHl He NONNEePKUBAIOTCs, BEPOSTHO BaIly
BEPCUIO IaBHO ITopa 0OHOBUTH. Ecyiu BEI UCHIOJIB3yeTe OUCTPUOYTUBHEIN ITakeT, HannpuMep RPM,
CcoOo0IIINUTe 5TO, BK/IIOYas MIOJIHYIO BEPCHUI0 3TOT0 ITakeTa. Ecnu ke BEI paboTtaeTe co CHUMKOM Git,
VKaXKUTe 5TO U Xell IOCIeIHeN IpaBKU.

Ecnu Bama Bepcust ctapee, 4yeM 13.4, MBI TOYTH HaBEePHsIKA IIOCOBETyeM BaM OOHOBUTHCS. B
KaX[I0M HOBOM BBEIIYCKEe OYE€Hb MHOTO YIyYIIEeHWH U UCIPAaBIeHUN OIMKOO0K, TaK YTO OIIHOKa,
KOTOPYIO BEL BCTPETHUIH B cTapou Bepcuu PostgreSQL, ckopee Bcero yxe ucnpasiieHa. MEl
MOKeM 00eCIednTh TOJIPKO OTPaHNUYEeHHYIO ITOAIePKKY [/ TeX, KTO UCIIOIb3yeT CTaphle BEPCUU
PostgreSQL; ecnu BaM 5TOT0 HEOOCTATOYHO, TOAYMaUTe O 3aKJII0UYEHNU JOTOBOpa KOMMEPYECKOU
MIOOEPKKH.

e Caepmenwus o miatdopMe, BKIOYasd Ha3BaHUe U BEPCHIO sapa, 6ubnuoreku C, XxapaKTEPUCTUKHU
IIpolieccopa, maMsaTH u T. I. YacTo 6BIBaeT JOCTATOYHO COOOIUTh Ha3BaHue 1 Bepcuio OC, HO
He PacCYUTHIBANTE, YTO BCe 3HAIOT, YTO UMEHHO IIofpal3yMeBaeTcs mon «Debian», unu 4To BCe
UCHOoNB3YIOT X86 64. Ecimu y Bac BO3HUKAIOT CJIOKHOCTH CO COOPKOM KOfla ¥ YCTaHOBKOM, TaKXkKe
HeoOxommMa mH@opMaIius 0 cOOPOYHOM cpede Balllero KOMITbIoTepa (KOMIIMISTOp, make u T. m.).

He GoiiTecs, ecnu Bai oT4é€T 006 ommbKe He OyaeT KpaToK. Y TajllaHTa eCcTh elié u 6pat. JIydire coobIIuTh
000 BCEM cpa3y, YeM MBI OyOeM IIOTOM BBIYKHWBaTh (PakKThl U3 Bac. C APYro¥ CTOPOHBI, ecjiu (amiiwl,
KOTOPHIE BhI XOTUTE ITI0Ka3aTh, BEJIUKY, IIpaBUIbHEE OyIeT CHavasia CIPOCUTD, XO4YEeT JIU KTO-TO B3TJISTHYTh
Ha HUX. B smol cmamve BE Hall€Te OPYyTUe COBETHL 110 COCTaBIIEHNUIO OTYETOB 00 ommbOKax.

He TpaTeTe BCE CBOE BpeMs, YTOOBI BEIACHUTD, IIPU KaKUX BXOOHBIX NJAHHBIX UCYE3aeT npoﬁneMa. 3TO0 BpAO
JIX IIOMOZKET PEIInTb eé. Eciu BBISICHUTCSI, YTO GBICTpO UCIIPABUTH OI_T_II/I6Ky HeJIb3sd, TOIr'la y BacC GyneT
Bpems HalTH O6XOJIHOI;I IIYTh 1 COOGI_T_II/ITB o HEM. U omaTh ke, He TPpaTbTeE CBOE BpeMs Ha BEISICHEHHE,
II09eMYy BO3HHKAET 3Ta omnOKa. Mul HaI;IJIéM eé IIPUYNHY JOCTAaTO4YHO 6BICTpO.

Coobmrass 06 omubKe, cTapaWTech He [OOIMYCKaTh IYTAHHIEI B TepMHHAX. [IporpaMMHBINM NaKeT B
nenioM Ha3biBaeTcsa «PostgreSQL», mHorgma «Postgres» pns KpaTkocTu. Ecim Bbl TOBOPUTE MMEHHO
0 CEPBEPHOM MpPOLiecCce, YIIOMSHUTE 3TO; He ClenyeT roBoputh «cboi B PostgreSQL». CHo¥ omHOTO
CepBEPHOTO IPollecca KapaAuHAaIbHO OTIINYaeTCsI OT CO0sI POOUTEIIFCKOTO IIpoIecca «postgres», moaTomy,
MoXKaJIyicTa, He Ha3bBaWTe «cOoeM cepBepa» OTKIIOYEHHE OOHOI0 M3 MHOOUYMHEHHBIX CEPBEPHBIX
IpoIeccoB U HaobGopoT. KpoMe TOro, KIMEHTCKHE IIPOTPaMMbI, TaKue KaK MHTEePAKTUBHHIM «pPSl»
CYIIECTBYIOT COBEPIIEHHO OTHEJILHO OT CEPBEPHOM dYacTu. [Io BO3MOXKHOCTH IIOCTApalTeCh TOYHO
yKa3aTb, rae HabmomaeTcs mpobjieMa, Ha CTOPOHE KIIWeHTa UKW CepBepa.

5.3. Kypa coobwaTb

B ofOmem cioydae ImoceIIaTe cooOmieHusi 00 ommbKax ~CclaegyeT B CIMCOK  PACCBHIIKH
<pgsgl-bugs@lists.postgresqgl.org>. Bam Hapmo OymeT HamucaTh MHDOPMATHBHYIO TeMy IIHMCbMa,
BO3MOZKHO BKJIIOUMB B HEE YaCTh Co00IIeHus 06 omubke.

Emé omuH BapuWaHT OTIIPAaBKU COOOINEHUS — 3alojIHUTh OTYET 00 omubKe B BebG-QopMme Ha catlime
npoekma. B aToM cnydae Ballle coo0lleHHe OymeT aBTOMaTH4YeCKU OTIIPaBJIEHO B CIKMCOK PaCCHUIKU
<pgsgl-bugs@lists.postgresgl.org>.
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Ecnu BBl cooOlljaeTe 00 OIIMOKE, CBA3aHHON C 0€30IMaCHOCTBIO, U He XOTUTEe, YTOORI Ballle COOOIeHUe
MMOSIBUJIOCH B MyOJIMYHBEIX apXyWBaX, HE OTIIPABASHUTE ero B pgsgl-bugs. O6 ysI3BUMOCTSX BBl MOXKETE
HaIIKCaTh B 3aKPHITYIO I'PYIIIY <security@postgresgl.org>.

He mocwinaiite cooOIieHWss B CIOUCKKA  PACCHUIKM  OJIA  TOJB30BATeJIel, HampuMep B
<pgsgl-sql@lists.postgresgl.org> HUNH <pgsgl-general@Rlists.postgresqgl.org>. OTU PACCHIIKU
IIpegHa3Ha4Y€eHEI OJIs OTBETOB Ha BOIIPOCEL HOJ'[]:3OB8.T€J'I€IZ, 1 UX IIOOIMTNCYUKUN OOBLIYHO HEe XOTAT II0JIy4aThb
coobimenus 06 omudOKax, 60ee TOro, OHU BPSII JIX UCIPABAT UX.

Takxe, MOXKaJly’CTa, He OTIIPaBJIsIUTE OTYETHI 00 ommnbKax B CIINCOK
<pgsgl-hackers@lists.postgresqgl.org>. TOT CIMCOK IIpegHa3Ha4YeH Os o0CyKOeHUs: pa3paboTKu
PostgreSQL, u O6ymeT mnyuille, eciu cooOueHus 00 omubkax OyOyT CYLIIECTBOBAThH OTHEJIbHO. MEI
mepeHecéM o6CyKOeHHe Ballled OomnbKY B pgsql—hackers, eciiu mpodieMa moTpedyeT HOIOTHUTEIEHOT O
paccMOTpEHUS.

Ecnu BBI CTOJIKHYJIUCE C OIIIMOKOM B OOKyMEHTaluH, JIy4dllle BCEIro HalluCaThb 00 3TOM B CIIUCOK PacCCHIJIKH,
TIOCBSIIEHHBIM OOKYMEHTAlIMM, <pgsgl-docs@lists.postgresql.org>. IloxkamyiicTa, mocTapalTech
KOHKPETU3UPOBaATh, KaKas 4aCTh IOKyMEHTAIlU! Bac He YyCTpauBaerT.

Ecnu Baira onribKa cBsi3aHa C IePeHOCHMOCTRIO Ha HeIlogmepKruBaeMoi ninaThopMe, OTIIPaBbTe ITHCHMO
110 afpecy <pgsql-hackers@lists.postgresql.org>, YTOOB MBI (M BBI) CMOTJIM 3allyCcTUTb PostgreSQL
Ha Balliel rmiaatdopMme.

IIpuMmeyanue

BBI/I,'E[y OI'POMHOTIO KOJIM4YECTBA CIlaMa IIMChMa BO BC€ 3TU CIIMCKHU PACCHIJIKK ITPOXOOAT MOOepPalulo,
€CJIY OTIIPaBUTEIDb He TMOAIMCAH Ha COOTBETCTBYIOIIYIO PACCHIJIKY. TO O3HAa4YaeT, YTO HallMCaHHOe
BaMMU IIMCBEMO MOXKET IIOABHUTBCA B PACCEHIIIKE IIOCJIe HGKOTOpOfI 3aJEPXKKH. Ecnu BBI XOTHTE
MOANMCAaThCS Ha 9TU PACCHUIKU, moceTute hitps://lists.postgresql.org/, 4TobOB y3HaTb, KaK 3TO
crenarTh.

xXxVii


https://lists.postgresql.org/

HYacTtb |. BBenpeHue

[loOGpo mozkasyoBaTh Ha BCcTpedy c PostgreSQL. B crenyrommx riaBaxXx Bbl CMOXKETe IIOTYYUTH 00llee
nperncraByieHre o PostgreSQL, pemnsiiuoHHBIX 6a3ax maHHBIX U A3bike SQL, ecnu BH €Ill€ He 3HAKOMBI
C 9TUMM TeMaMH. DTOT MaTepuas OyOeT MOHSATEH maXe TeM, KTO o0JlaflaeT TOJIbKO OOIIMMU 3HAaHUSIMU
0 KoMIIbIoTepax. HY OmBIT MporpaMMHUpPOBaHUS, HU HAaBLHIKU MCIONb30BaHUsa Unix-cucTteM He TpebyloTcs.
OcHOBHas Lelb 3TOM YacTU — II03HAKOMHUTHb Bac Ha MPAKTUKE C KIIIOYEBBLIMM aclieKTaMU CHUCTEMEI
PostgreSQL, mosToMy 3aTparuBaeMble B HEMl TEMHBI He OYAYT pacCMaTPUBATLCA MaKCUMaJbHO I'JIyOOKO 1
TIOJIHO.

I[IpounTaB 3TO BBEOEHWE, Bb, BO3MOXKHO, 3ax0oTuTe mnepeutu K Yactu I, 4T0OB TONMy4YuTh OOmee
dbopmanuzoBanHoe 3HaHWe sf3biKa SQL, unmu K Yactu IV, mOCBAIMEHHON pa3paboTKe MPUTOXKEHUN OIS
PostgreSQL. Tem Xke, KTO ycTaHaBIMBaeT U afMUHUCTPUPYET CEPBEepP CaMOCTOSATENIbHO, CllefyeT TaKXke
npouyuTtaTs JacTs III.




Nnasa 1. Havyano

1.1. YcTaHOBKa

ITpexkpe 4yeM BB CMOXKeTe KHCHONIb30BaTh PostgreSQL, BB KOHEYHO AOJIZKHEL €r0 YCTAHOBUThE. OOHAKO
BO3MOKHO, 4T0O PostgreSQL yxKe ycTaHOBJIEH Y Bac, 100 IIOTOMY YTO OH BKJIIOYEH B Ballly OIl€PallMOHHYIO
cucTemy, m00 ero YCTaHOBUJI CUCTEMHEBIM agMUHUCTPATOpP. ECIM 3TO Tak, 06paTuTeCch K MOKyMEHTalluu
II0 ONepaluOHHOW CHUCTEMe WIU K BalleMy agMUHHUCTPATOpPy W y3HauTe, KakK IOIy4YuTh OOCTYI K
PostgreSQL.

Ecnu e BBE He 3HaeTe, yCTaHOBJeH U PostgreSQL wunu MOXKHO 1M HCIOJIb30BaTh €Tr0 O
9KCIIEPUMEHTOB, TOTAA IIPOCTO YCTaHOBUTE ero camu. Chenatb 3TO HECJIOXKHO U 3To Oymer
xopomuM yrapaxHeHueM. PostgreSQL MoxKeT yCTaHOBUTH 1000 OOBIYHEIM TIOJIh30BATENIb; IIpaBa
cymneprosnb3oBaTens (root) He TpebGyOTCH.

Ecnu BHI ycraHaBnuBaeTe PostgreSQL camocTosiTenbHO, oOpaTuTech K ['71aBe 16 3a MHCTPYKUUSMU
II0 YCTAaHOBKE, a 3aKOHYUB yCTAHOBKY, BEPHUTECh K 3TOMYy BBemeHHI0. O6s3aTelbHO NMPOYUTANTE U
BEITIOJTHUTE YKAa3aHHUA 110 YCTAHOBKE COOTBETCTBYIOIIUX ITI€PEMEHHBIX OKPYXKEHU .

Ecnu Ball agMMHUCTPATOP BHIIOJHUJI YCTAHOBKY He C IlapaMeTpaMM 10 YMOJIYaHUIO, BaM MOXKeT
nnoTpeboBaThLCA NIPOHJENaTh HOIOIHUTENbHYIO paboTy. HanpuMep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH
Ha yOaJIEHHOM KOMITBIOTEPE, BaM HYXKHO OyIeT yKa3aTh B IIePEeMEHHON OKPYXKEeHUS PGHOST MMS 3TOTO
KOMIIbIOTEPA. BEposiTHO, TaKKe NPUIOETCS YCTAHOBUTH IEPEMEHHYIO OKPYKeHUs PGPORT. To ecTh, eciu
BEI IIBITA€TECHh 3AllyCTUTH KIIMEHTCKO€ IIPUJIOZKEeHHEe U OHO coonaeT, YTO HEe MO2XKeET IIOOKJIIIOYUTHCA K
Oasze OAHHBIX, BBl OOJI2KHBI 06paTI/ITBC${ K BallleMy aIMHWHUHCTPATOPY. Ecnu 3T0 BHI CcaMH, BaM CJiegyeT
00paTUTHCS K JOKYMEHTAalU U YOeOUTHCS B IIPABUJIPHOCTY HACTPOUKHU OKPYyKeHus. Eciu BBl He MOHSIH,
0 4éM 3[eCh UOET PeUb, IePENNUTE K CIeAyI0IIeMy pas3ueny.

1.2. OCHOBbI apXUTEKTYpbl

Ipexme yeM OPOMONXKUTH, BBl HOJIXKHBI Pa3oOpaThCs B OCHOBAX apXHTEKTYPHI cucTeMbl PostgreSQL.
CocTaBuUB KapTUHY B3auMopOeucTBusa dacteu PostgreSQL, BEI cMOXKeTe nydllle NOHATH MaTepuasl 3TOHU
TJIaBHL.

T'oBops TexHUYECKUM sI3LIKOM, PostgreSQL peanun3oBaH B apXUTEKType KIUEHT-cepBep. PaGounii ceanc
PostgreSQL BkIO4aeT Clenyonire B3auMOOeCTBYIONME IIPOLECCH (IPOrpaMMEBI):

e T'71aBHBIN CePBEPHLIN IIPOIECC, YIIPaBIIAONNY ¢arimaMmu 6a3 JaHHBIX, TPUHUMAIONIUN ITOOKIIIOYEHUST
KJIMEHTCKUX IIPUJIOKEHUM U BHITIOJTHAIOMINM pa3/IMYHbIE 3aIIPOCH KJIMEHTOB K 0a3aM JaHHBIX. JTa
nporpamMa cepBepa B]l Ha3blBaeTcs postgres.

* KimeHTCKOe MPUI0KEHNE IOTb30BATENIS, JKEIAIOIee BEIIOIHSATh onlepauny B 6a3e JaHHBIX.
KnmeHTCKUEe NIPUIOKEHUS MOTYT OBIThH OUYEHb PAa3HOOOPA3HBIMU: 3TO MOXKET OBITH TEKCTOBAS
yTUnuTa, rpadudecKkoe NpUIoKeHue, Be0-cepBep, NCIONb3Yyomui 6a3y JaHHBIX AJIST 0TOOPaKeHUS
BeO-CTpaHUI], WIX CIIeNUaTu3uPOBAaHHEIA MHCTPYMEHT Iyisi obciyxkuBauus BII. HekoTopsie
KJIMEHTCKHE TIPUJIOKEHUS OCTABJISIOTCS B cocTaBe mucTpubyTtuBa PostgreSQL, ogHako
OONBIIMHCTBO CO3[AI0T CTOPOHHUE Pa3paboTUYUKY.

Kak ¥ B Opyrux TUNUYHEIX KJIMEHT-CEPBEPHEIX IIPUIIOKEHUAX, KJIUEHT U CEpBep MOI'YT pacrojaraTrbCs
Ha pa3HBIX KOMIIbIOTepax. B aToM cny4dae oHu B3amMopeHcTBYIOT o ceTu TCP/IP. BaxxHo He 3a0vIBaTh
9TO U IIOHUMATh, YTO (paiIbl, JOCTYIIHEIE Ha KJIIMEHTCKOM KOMITBIOTEPE, MOTYT OBITH HEOOCTYITHBI (MU
IOCTYIIHBI TOJIBKO II07 OPYTUM UMeHeM) Ha KOMIIbIOTEPe-CEPBEpeE.

CepBep PostgreSQL moxkeT 0OCIyKUBaTh OOHOBPEMEHHO HECKOJIBKO ITOOKIIOUEHUM KIWeHTOB. s
9TOTO OH 3allyCKaeT («IOpOoXKIOaeT») OTHEJIbHBIN IIPOLECC OJIs KaXXO0ro NOOK/II0UYeHusI. MOXKHO CKa3aTh,
YTO KJIHMEHT W CepPBEePHEBIN IIpoIllecCc OOINAloOTCs, He 3aTparuBas TJIaBHEIM IIPOIECC postgres. TakKuM
006pa3oM, TJIaBHLIN CEPBEPHBIN ITPOIlecC Bcerga paboTaeT 1 OKHUaaeT MOOKITIOYEeHU S KITUeHTOB, IIPUHUMAast
KOTOpPHIE, OH OpraHW3yeT B3aUMONEMNCTBHE KJIMEHTa W OTHEIbHOT'0 CepBepHOro mpoilecca. (KoHedHO
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BCE 3TO IPOUCXOOUT HE3aMETHO [JIsl II0JIb30BaTeJIsI, a 9Ta CXeMa pacCMaTPUBAETCS 3OeCh TOJBKO OJIS
TIOHMMAHUS.)

1.3. Co3paHue Oa3bl OaHHbIX

ITepBoe, KaK MOXKHO ITPOBEPHUTH, €CTh JIM YV BaC OOCTYI K cepBepy 6a3 JaHHBIX, — 3TO IIOIBITATHCS
co3maTth 0a3y maHHBIX. PaboTaromuii cepBep PostgreSQL mMoxkeT ynmpaBisTh MHOXKECTBOM 0a3 JaHHBIX,
YTO II03BOJISIET CO3AABATh OTHAEIbHEIE 0a3bl JTAHHBIX AJIS PA3HBIX IIPOEKTOB U II0JIb30BaTEIEH.

B03MOKHO, Ball afgMUHUCTPATOP yKe co3mayn 6a3y HmaHHBIX OJIS Bac. B 9TOM ciy4yae BBl MOXKeTe
IIPOIYCTUTD 9TOT ITAIl U IEePEUTHU K CIIeAyIIIeMy pa3meny.

151 co3maHus Oa3bl MaHHBIX, B 9TOM IIPHMepe Ha3BaHHOM mydb, BEIIIOJTHUTE CIEOYIOITYI0 KOMaH/Iy:
$ createdb mydb

Ecnu BE He YBUOIUTE HUKAKUX COO6LLI€HPlfI, 3HAQYUT oImepanud ObITa BEITIOTTHEHA YCIIEIHO U ITPOOOJI2ZKEHN e
3TOro pa3peila MO2KHO IIPOIIYCTHUTS.

Ecnu BuI BUOUTE COOG].T.[GHI/IG THUIIA:
createdb: command not found

3HauuT PostgreSQL He OBIT YCTaHOBIEH IpaBUIbHO. JInOO OH He yCTaHOBJIEeH BooOIIe, mub0 B OyTh
TOMCKa KOMaHJ 00O0JIOYKH He BK/IIOUEH ero Kartajor. [lompo6yiTe BBI3BaTh Ty Ke KOMAaH[Y, yKa3aB
aOCOMIOTHRIN Ty Th:

$ /usr/local/pgsql/bin/createdb mydb

Y Bac atoT IIYTb MOXKET OBITH OPpyrum. CBSIZKUTECH C BalllUM AOIMUHHUCTPATOPOM HUJIN ITPOBEPETE, KAK OBLITH
BEITIOJTHEHBI MHCTPYKIWH II0 YCTAHOBKE, YTOORI HUCIIPABUTE CUTYAlIUIO.

Emé oquH BO3MOXKHEBIN OTBET:

createdb: He yImanochb MNOOKIIOUUTHCA K Oasze postgres:
HEe yHOaloCh MOIKIOYUTLCY K cepBepy: No such file or directory
OH DeHCTBUTENbHO paboTaeT NOKANbHO M [PHHHUMAET
coenuHeHud uvepes Unix—-coker "/tmp/.s.PGSQL.5432"?

9To 03HaAYaeT, YTO CepBep He paboTaeT uiu createdb HE MOXKET K HEMY MOOKITIOYUTHCS. M B 9TOM city4dae
IIePeCcMOTPUTE UHCTPYKIIUY 110 YCTAaHOBKE MIX 00paTUTECh K aAMUHHUCTPATOPY.

Takke BB MOXKETe IMOJIyYUTh COOOIIEHNE:

createdb: He yImanochp HOIKIIUUTLCY K 6asze postgres:
BAXHO: ponp "joe" He cymecTByeT

rme ¢GUrypupyeT Ballle MMS IIOJIb30BaTe/Isi. ITO TOBOPUT O TOM, YTO aAMHHUCTPATOP HEe co3man
y4éTHYI0 3anuch PostgreSQL mis Bac. (Yuéturelie 3anucu PostgreSQL oTIMYalOTCs OT YYETHBIX 3anucei
MOJTb30BaTEJIEN OIEepalMoOHHOM cucTeMbl.) Ecimu BB caMu SIBIsieTeCh agMUHUCTPATOPOM, ITPOYUTANUTE
I'maBy 21, rme HammcaHO, KaK CO3daBaTb YYETHBIE 3amnucu. s co3maHWsS HOBOTO IOJIH30BATEIIS
BBl [OJIXKHBI CTaTh IIOJIb30BATEJIEM OIIEPAIlMOHHOM CHCTEMBI, IIOJI MMEHEM KOTOPOTro OBIJI YyCTaHOBJIEH
PostgreSQL (0OGBIYHO 3TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HAYEHO MM IIOJIb30BATENS
PostgreSQL, He coBnapamwinee ¢ BamuM uMeHeM B OC; B 9TOM Cllydyae BaM HYXKHO SIBHO yKa3aTh Ballle
uMs nmonb3oBaTensa PostgreSQL, ucnons3ys K04 —U UM YCTaHOBUB IIePEMEHHYI0 OKPY2KEHUS PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh ITOIH30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MaHHBIX, BRI YBUOUTE
COOOIIIeHHEe:

createdb: cos3marb 6as3y OAHHBIX HEe yOaloCh:
OUIMEKA : HEeT TpaB Ha Cco3naHue 6asbl OaHHBIX

Co3maBaThk 0a3bl OaHHBIX pal3perieHo He BceM Ionb3oBaTensiM. Ecium PostgreSQL oTka3biBaeTcs
co3paBaTh 0a3bl MAHHBEIX OJIS BAC, 3HAYUT BaM HeOOXOOMMO COOTBETCTBYIOIIee pa3spelrneHne. B aTom
cnydae oOpaTUTeECh K BallleMy agMHHHCTpaTopy. Ecmu BH ycTaHaBinuBamu PostgreSQL camu, TO mims
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uenelﬁ 9TOT0 BBEOEHUS BBl JOJI?KHBI BOUTH B CHUCTeMy C UMEHEeM IIOJIb30BaTeJisd, 3allyCKaloIllero CepBep
bI.

Bel Takke MozKeTe co3gaBaTh 0a3bl MAaHHBIX C OPYTrHMH uMeHaMmu. PostgreSQL mo3BoisieT co3maBaTh
CKOJIBKO YyTromHO 0a3 maHHBIX. MMeHa 0a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBONOB. B KauecTBe uMeHu 06a3bl MaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTUIUTH IIPEAIoJiaraioT TakKoe MMs II0 YMOJIYaHUIO, TaK UTO Bhl CMOXKETE YIPOCTUTL BBO[I
KoMmaHA. YToOwl co3gaTh 6a3y HJaHHBIX C TAKMM MMEHEM, ITPOCTO BBEIHUTE:

S createdb
Ecnu Bl 6OJ'H>H.[6 H€e XOTHUTEe HCIIOJIIb30BAThb BaAIlly 6a3y OAHHBIX, BBl MO2XKETE€ yOaJIUTb ee. HaHpHMep,

ecnu Bl Blaferell (co3gaTesib) 6a3bl JaHHBIX mydb, BEL MOXKeTe YHUYTOXKUTE €€, BEIIOJIHUB CIIeAyIONUIyIO
KOMaHIy:

$ dropdb mydb

(9Ta KoMaHOa He cuuTaeT uMeHeM B]I o yMOTYaHMIO UMS TEKYIIEero II0JIb30BaTelsl, Bbl MOJI2KHEI SIBHO
yKa3aTh ero.) B pe3ynbraTe 6yoyT GU3NUYECKH yOalaeHbl Bce (aMibl, CBsi3aHHEIe ¢ 6a30i JaHHBIX, U TaK
KaK OTMEHHUTD 3TO OeHCTBHEe Hellb3sl, He BLIIIONHSINTE ero, He IOOyMaB O IIOCJIeICTBUIX.

Y3HaTh 0 KOMaHmax createdb ¥ dropdb GOJBIIE MOXKHO B cipaBKe createdb u dropdb.

1.4. NMopknouyeHUue K ba3ze gaHHbIX

Co3maB 6a3y maHHBIX, BBl MOXKeTe 00paTUThCS K HE:

* 3amnycTuB TepMHUHaJIbHYIO nporpaMMmy PostgreSQL mopn Ha3BaHUeM psql, B KOTOPOU MOXKHO
WHTEPaKTUBHO BBOOUTH, peOaKTUPOBaTh U BBHIIIOJIHATE KoMaHOE SQL.

* Hcnomnb3yd cylllecTBYIOINE IpaduiecKre UHCTPYMEHTH], HanpuMep, pgAdmin unu oprcHBIN
naket ¢ nognepzxkkoy ODBC unu JDBC, n0o3BONSAIONINYM CO3TaBaTh U yIIPaBAATh 0a30M OaHHBIX. DTU
BO3MOXKHOCTH 37IeCh HE pacCMaTpPUBAIOTCH.

* Hamnucas co6CTBEHHOE ITPUIOXKEHNE, UCIIONb3ysI OOUH U3 MHOXKECTBa AOCTYIIHHIX SI3bIKOBBIX
unTepdeticoB. [TogpobHee 3TO paccMaTpuBaeTcsd B Hactu IV,

Yrto6sI paboTaTh C IPUMEPAMU 3TOTO BBEIEHUSI, HAYHUTE C psql. [IOOKITIOUUTECS C €T0 MOMOIIBIO K Ha3e
OaHHBIX mydb MOKHO, BBEISI KOMaHIY:

$ psql mydb

Ecnu umsa 6Ga3bl JaHHBIX He yKa3aTh, OHa OyIeT BhiOpaHa 10 MMeHU Nojb3oBaTesig. O0 3TOM yxKe
pacckas3bBajIoOCh B IPEeIBIOyIIeM pa3fesie, IOCBAIIEHHOM KOMaHe createdb.

B psgl BH yBUOUTE CleAylolee COOOIIeHHE:

psgl (13.4)

Type "help" for help.

mydb=>

IMTocnenusAs CTPOKa MOXKET BHITIIAOETH U TaK:

mydb=#

Yto moKa3bBaeT, UTO BHl SABASETECH CYIEPIIONIb30BaTeJjIeM, U TaK CKOpee Bcero OymeT, eCciu BH
ycTaHaBnIuBanu sk3eMiisgp PostgreSQL camu. B sToMm ciydyae Ha Bac He OyOyT pacIpOCTPaHSITHCS
HUKaKie OrpaHMYeHUs OOCTYyIla, HO OJIA llejied JaHHOT0 BBEIEeHUA 9TO He BaKHO.

Ecnu BB CTONKHYJIHUCH C IP0o0IeMaMu IIPHU 3allyCKe psql, BEPHUTECH K IpeIbIayeMy pasaeny. KoMmaHOoh
createdb W psgl MHOOKITIOYAIOTCS K CepBepy OOMHAKOBO, TaK YTO €CJIM mepBasd paboTaeT, OOIXKHA
paboTaTh B BTOpPAs.

! O6BsICHITE 9TO ITOBEIEHAE MOKHO TaK: YISTHBIE 3aIKCH [IOJIb30BaTeNel PostgreSQL oTnIH4a0TCs OT yYETHBIX 3aMIMCEN ONIEPAIIMOHHON CUCTEMEL. I1py MOOKITIOYeHUH
K 6a3e [aHHBIX BB MOXKETe yKas3aTb, C KAKMM MMEHeM II0jb30BaTens PostgreSQL Hy:KHO NMOOKIIOYAThCA. 110 yMOTYAHUIO XKe HCIOIb3YyEeTCS UMs, C KOTOPBIM BB
3aperuCTPUPOBAHE B OIIEPAIOHHON cucTeMe. I1pu 9ToM nomy4aeTcs:, 4To B PostgreSQL Bcerna ecTh y4€THAs 3alIUCh C UMEHEM, COBIIANAIOIIUM C KMEHEM CHCTEMHOTO
TI0JIb30BaTesIs], 3allyCKalollero cepsep, ¥ K TOMy JKe 3TOT II0JIb30BaTellb BCETfla UMeeT IIpaBa Ha co3faHue 6a3 maHHBIX. Y 4TOOH IOOKIIOUUTLECS C HMEHEM 3TOTO
nonb3oBaTests PostgreSQL, Heo6s3aTeTbHO BXOAUTE C 9TUM UMEHEM B CHCTEMY, JOCTAaTOYHO Be3ie IepefiaBaTh ero ¢ mapaMeTpoM —U.
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INTocnenHAs CTpOKa B BEIBOME psgl — 3TO NpHUIJIallleHKHe, KOTOPOe MOKAa3bBaeT, YTO psqgl KAET BaIlIUX
KOMaH/ U BHl MOKeTe BBOOUTh SQL-3ampockl B pabouei cpefie psqgl. [TompobyiiTe 3T KOMaH/IH:

mydb=> SELECT version();
version

PostgreSQL 13.4 on x86_64-pc-linux—-gnu, compiled by gcc (Debian 4.9.2-10) 4.9.2, 64-
bit
(1 row)

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

B mporpamMmme psgl €CTh MHOXKECTBO BHYTPEHHUX KOMaHJ, KOTOPEIE He ABnATca SQL-onepaTtopamu. OHuU
HAYMHAIOTCS C 0OpaTHOM KOCOM 4epTHl, «\». Hampumep, BBl MOKETE MOJIYYUTh CIIPABKY M0 Pa3/IMYHBIM
SQL-komaupam PostgreSQL, BBens:

mydb=> \h

YTOoOBI BEIATH U3 psql, BBEOUTE:
mydb=> \gq

U psgl 3aBEpPIIUT CBOIO PabOoTy, a BEl BEepHETECh B KOMAHOHYI0O ODOIOYKY OMIEpPallMOHHON CHCTEMHI.
(YToOHBl y3HATH O BHYTPEHHUX KOMAaH[aX, BBEOUTE \? B IPUTJIAlIEHNX KOMAHOHOU CTPOKHU psqgl.) Bce
BO3MOXKHOCTH psqgl JOKYMEHTUPOBAHH B cIpaBKe psql. B 3ToM pyKOBOOCTBE MBI He OYOEM UCIIOIb30BaTh
9TH BO3MOIKHOCTHU SBHO, HO Bbl MOXKETE M3YUYUTh UX U MIPUMEHSTH IPU YIOOHOM CiIydae.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B aT0il rnaBe paccMmaTpuBaeTCs ucHonb3oBaHMe SQL [ BRIMONHEHWS OPOCTEIX omnepaumii. OHa
Ipu3BaHa TOJIBKO ITO3HAKOMUTH Bac ¢ SQL, HO HM B KOell Mepe He IpeTeHOyeT Ha HCYepIIbIBalollee
pykoBoacTBo. IIpo SQL HanmucaHo MHOXKeCTBO KHUTI, BkiIodasd melt93 u date97. Ilpu atom cnenmyet
YYUTHIBATh, YTO HEKOTOPBIE BO3MOKHOCTHU s13bIKa PostgreSQL ABIAI0OTCS paclIpeHUsIMU CTaHOapTa.

B crnemyroommx mpuMepax MBI OpeAmnojiaraeM, 4YTO BBl co3fanu 0al3y AaHHBIX mydb, KaK OIMCAHO B
npenbIayiIel rjiaBe, U CMOTJIM 3alyCTUTD Psql.

[Tpumepsl 5TOr0 PYKOBOACTBa TaKXKe MOXKHO HalTH B ITaKeTe UCXOOHOTro Koma PostgreSQL B kaTanore
src/tutorial/. (B gBomuHBIXx gucTpubyTUBax PostgreSQL aTu ¢aitabl MOTYT HE TTOCTABIATHCS.) YTOOH
UCTIOJIL30BaTh 3TU (paliibl, IepedanTe B 9TOT KaTaJor U 3almycTuTe make:

$ ed ..../src/tutorial
S make

IIpu sTom OGymyT cO3maHBl CKPUNIITHL U CKOMIHUIUPOBaHE Mopynu C, comepzKalllue II0JIb30BaTEIbCKUE
dbyHKUIMY U TUIEL. 3aTeM, YTOOB HadaTh PaboTy ¢ y4eOHEIM MaTeprasioM, BEIIIOJIHUTE CIenyIollee:

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

mydb=> \i basics.sql

Komanpa \i CUMTHIBAET M BHIIOJIHSET KOMAHOH U3 3aJaHHOTO (¢atiina. IlepegaHHbiil psql mapamMeTp -
s IePeBOOUT eT0 B IIOIIArOBLIM PEXKUM, KOTr[la OH [iefaeT I1ay3y Hmepej OTIPaBKOM KaXKaoro olepaTopa
cepBepy. KoMaH[EI, HCIIOB3yeMEIE B 9TOM pasfiesie, cogepkaTtcs B ¢aiine basics.sql.

2.2. OCHOBHbI@ NMOHATUA

PostgreSQL — 3TO pesasayuoHHas cucmema ynpassieHus 6azamu OaHHbix (PCYB]I). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHUs OaHHBIMU, IpeACTaBIEHHBIMU B BUAe omHoweHul (relation). OTHOIIEeHUE
— 93TO MaTeMaTHYeCKM TOYHOe O0003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWIlaX Tak
pacIpoCTpaHeHO CerofHs, YTO 39TO KaXKeTCSd CaMBIM OYeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux crnoco0oB opraHm3anum 0a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIepPaIMoOHHBIX CHUCTeMaX 00pa3yloT mepapxXuydecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHBHO Pa3BUBAIOTCS
00BEKTHO-OPUEHTUPOBaHHBIE 0a3bl JaHHBIX.

Jlrobast Tabmuila mpencTaBiaseT coO0M MMEHOBaHHBIM HaOOp cmpok. Bce CTpPOKu TaGAMIBI UMEIOT
OOWHAKOBHIM HaOOp MMEHOBAHHBIX CMO0.161,08, TIPK 3TOM KaXK0My CTOJIOIy Ha3HAUYaeTCs OnpeneTeHHBIN
THII JaHHBIX. XOTS MOPSOOK CTOJIOIOB BO BCEX CTPOKaxX (MKCHPOBAH, BaKHO MOMHUTH, 4To SQL He
TapaHTUPYeT KaKOoH-Tu060 MOPSIMOK CTPOK B TaOmuUIle (XOTS WX MOXKHO SIBHO OTCOPTUPOBATH IIPH BHIBOME).

Tabnuirl 06begUHAIOTCSA B 0a3bl JaHHBIX, a Habop 0a3 MaHHBIX, YIPaBJIIeMbI OOHUM 3K3EMIIJISPOM
cepBepa PostgreSQL, obpasyet ka1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tadbnuubl

Brl MoxkeTe co3pmaTh TabNUIy, yKa3aB €€ UM U IIePeUC/IuB BCce UMeHa CTOJIOIO0B U UX TUIIBL:

CREATE TABLE weather (

city varchar (80),
temp_1lo int, —— MHHHMAalbHad TeMIepaTypa OHY
temp_hi int, —— MakcuMalbHag TeMIepaTypa IHYI
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prcp real, —— YPOBEHbL OCamnKoOB
date date

)i
Bechb 3TOT TEKCT MOXKHO BBECTH B psgl BMECTe C CHMMBOJIaMM IIepeBOoda CTPOK. psgl IIOHUMAET, YTO
KOMaHa IPOOoNIKaeTCs OO0 TOYKHU C 3aIlsiTOMU.

B komanpmax SQL MOKHO CBOOOOHO HCHOJIF30BaTh HPOOENIbHBIE CHUMBOJIBL (IIPO0Eesbl, TaOyIAluu U
IIepeBOAbl CTPOK). DTO 3HAYUT, YTO BBl MOXKETe BBECTH KOMAHMY, BRIPOBHSB €€ MO-IPYyroMy WU AaxKe
YMeCTUB B OOHOM cTpoke. [[Ba MuHyca («--») 0603HaA4YarOT Hadajio KOMMeHTapus. Bcé, 4To uméT 3a
HUMHU 00 KOHIA CTPOKM, MrHopupyetcsa. SQL He 4yBCTBUTENIEH K PETrUCTPY B KIIIOUEBHIX CJIOBAX U
uneHTUUKATOPaX, 3a UCKIIOUEeHUEM UAeHTUPHUKATOPOB, B3SITHIX B KABLIYKU (B MaHHOM CIIydae 3TO He
Tax).

varchar (80) ompepesnsieT TUI HaHHBIX, OOIIyCKAIOIIUNW XpaHeHHE IITPOU3BOJIBHEIX CUMBOJIBHBIX CTPOK
onuHOM mo 80 CHMBOJIOB. int — OOBIYHBINM IT€JIOYMCIIEHHBIM THUII. real — THII /ST XPAaHEHUS YHUCEI C
TJIaBalollel TOYKOM OJMHAPHON TOYHOCTH. date — TUII gaThl. ([Ia, cTonbelr TUIla date TaKxKe Ha3bIBAETCS
date. DTO MOXKeT OBITh YOOOHO MJIX BBOOMUTH B 3abIyKOeHNEe — KaK IIOCMOTPETE.)

PostgreSQL nmogmepzkuBaeT cTaHgapTHbIe TUIE SQL: int, smallint, real, double precision, char (N),
varchar(N),date,time,timestampI{interval,aTaKﬂﬂanpyFHBYHHBepcaHLHHeTHHbIH6OTaTBﬁiHa60p
reoMeTpuYecKux TUoB. Kpome Toro, PostgreSQL MOXKHO pacIIUpsTh, co3maBasi Habop COOCTBEHHBIX
TUIIOB AaHHBEIX. Kak ciemcTBUe, MMeHa THUIIOB HEe SBISIOTCSA KIIIOYEBBHIMM CJIOBAMHU B OaHHOMW 3allWCH,
KpoMe TeX CIIydYaeB, Koraa 3To TpeOyeTCs OjIsi pealu3alliu 0COObIX KOHCTPYKIMM cTaHgapTa SQL.

Bo BTOpPOM mpuMepe MBI COXpPaHUM B TabJIHIle TOPOIa M UX reorpauiecKoe I0JI0KEeHHe:

CREATE TABLE cities (
name varchar (80),
location point
)i
3mech point — IpuUMep clienupUUecKoro Tuia gaHHbx PostgreSQL.
Haxkoner, crenyet ckas3aTh, YTO €C/IM BaM OOJibllle He HYXKHa Kakas-mubo Tabiulla, UKW BBl XOTUTE
Imepeco3aaTh e€ Mo-IPyroMy, Bl MOXKETE YVOAJIUTh €€, UCIIONIb3ys CIEeOVIONIyI0 KOMaH/Iy:

DROP TABLE wmMdg_ TabIHIEL;

2.4. LobaBneHue CTPOK B Tadbnuuy

st moGaBIeHUsT CTPOK B TaGJIMILY MCIIOIb3YETCS OIlepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, UTO OJIS BCEeX TUIOB JaHHBIX HPUMEHSIOTCS HOBOIBHO OoYeBMOHBIE opMaThl. KOHCTAHTHI, 3a
UCKITIOYEHWEeM HPOCTHIX YHMCJIOBEIX 3HAYEHMNM, OOBIYHO 3aKJII0YAIOTCS B AlOCTPO(HI ('), KaK B HJaHHOM
npuMmepe. Tum date Ha caMoM feJjie OUYeHb T'M00K U MPUHUMAET pa3Hbie opMaThl, HO B JaHHOM BBeJEeHUU
MBI 6y)1eM IIPUAOEPZKUBATECA IIPOCTOTO 1 OOTHO3HAYHOTI 0.

Tum point TpebyeT BBOMa Imaphl KOOPAMHAT, HaIpUMep TaKuM 00pa3oM:

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

IToka3aHHBIN 30eCh CUHTAKCHUC TpebyeT, 4TOOH BHI 3alOMHUJIM IIOPSOOK CTOJIOIOB. MOXKHO TakkKe
MIPUMEHUTH aJIbTEPHATUBHYIO 3allMCh, IIEPEYUCIIUB CTOJIOIHI SIBHO:

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

BBl MOXKeTe mepeducCIuTb CTOJIOIEI B APYIOM IIOPSIOKE, eCJIM JKejlaeTe OIYCTUTh HEKOTOpPhle M3 HHUX,
HaIPpUMeEp, €CJIX YPOBEHb 0CAJIKOB (CTONOEIl prcp) HEU3BECTEH:

INSERT INTO weather (date, city, temp_hi, temp_lo)
VALUES ('1994-11-29', 'Hayward',k 54, 37);
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MHorue pa3paboTUYUKK MPENIIOUYNUTAIOT IBHO MePEeYUCIIATEL CTONOIIL, a He MoJIaraThCs Ha UX IOPANOK B
Tabnuie.

[Toxkany#cTa, BBEAUTE BCe IIOKA3aHHLIE BBIIIIE KOMAHAE, YTOOH! ¥ BaC ObUIH JaHHLIE, C KOTOPHIMU MOKHO
OymeT paboTaTh HabIme.

Bel TakXkKe MOXKeTe 3arpy3uTh OO0JIBINION OOBEM HAHHBIX M3 OOBIYHBIX TEKCTOBBIX (DaijIOB, IPUMEHUB
KoMaHAy COPY. OOBIYHO 3TO OymeT OBICTpee, TaK KaK KOMaHOa COPY ONTHMMU3UPOBAHA [IOJiT TAKOTO
IIPUMEHEHU s, XOTS U MeHee rubKa, 4eM INSERT. Hanmpumep, €€ MOXKHO HUCIIOTE30BaTh TaK:

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

37mech NoAapa3yMeBaeTCsd, YTO OaHHBIM (paliyl HOCTYIeH Ha KOMIIBIOTepe, I'me paboTaeT CepBEepPHHIR
IIPoIlecC, a He Ha KNHeHTe, TaK KaK yKa3aHHBIU ¢daiin OymeT IpodyrTaH HEIOCPEACTBEHHO Ha CepBepe.
ITogpoGHee 06 3TOM BHI MOXKETe Y3HATh B onucaHuu KoMaHOsl COPY.

2.5. BbinosiHeHMue 3anpoca

YTo0BI HOJIYyYUTh OaHHBIE M3 TAOIUILI, HYXKHO BBIIOJHUTE 3anpoc. Is 3Toro mpemHasHadeH SQL-
orepaTop SELECT. OH COCTOUT M3 HECKOJIBbKUX YacTeH: BLIOOPKH (B KOTOPOM MEPEYUCIISTIOTCS CTOJIOIIHI,
KOTOpPHIE OOJIKHEL OBITH ITOTyYEeHH), CIUCKa Tabull (B HEM ITEPEeYUCISIIOTCS TabIUITbl, U3 KOTOPHIX OyayT
MMOJTy4YeHHbl [JaHHbIe) U He00s3aTeJIbHOTO YCIIOBUS (OIpPenesisiioniero orpauudenns). Hanpumep, 4ToOb
TIOJTYYUTDb BCE CTPOKU TAOMUIIE weather, BBEOUTE:

SELECT * FROM weather;

1
3mech * — 3TO KpaTkKoe o0o3HaUYEHHEe «BCEX CTOJ'I6LIOB>>. Takum 06pa30M, 9TO PAaBHOCHUIJIBHO 3aIlMCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3ynbTaTe HOJIKHO MOTYyYUTHCS:

city | temp_lo | temp_hi | prcp | date
——————————————— -t
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)

B cninicke BI:IGOpKI/I BBl MO2Ke€T€ IIHCaThb He€ TOJIBKO CCHBIJIKH Ha CTOJ'I6LU:>I, HO M BBIPAXKEHHA. HaHpHMep,
BBI MO2K€T€ HalluCaThb:

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

U nmony4uts B pe3ynbrare:

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

O6paTuTe BHUMaHUE, KaK IIPEIoKEeHNEe AS IT03BOJIIET IePenMEeH0BaTh BRIXOOHOM cTonbelr. (CaMo CJI0BO
AS MOXKHO ONyCKaTh.)

3amnpoc MOKHO [OIOJIHUTEL «YCJIOBUEM», NO0aBUB IIPENJIoKeHNe WHERE, OTpPaHUYMUBAIOIlee MHOMXKECTBO
BO3BpalllaeMBIX CTPOK. B ImpedjyiokeHuMM WHERE yKa3bIBaeTCS JIOTUYECKOe BhIpaxkeHue (IIpoBepka
UCTUHHOCTH), KOTOPOE CIYyXKUT (UIBTPOM CTPOK: B Pe3ysbTaTe OKA3BIBAIOTCSI TOJILKO T€ CTPOKHU, OJIS
KOTOPHIX 3TO BhIpaXKeHNe UCTUHHO. B 3TOM BHIpaxXeHUM MOTYT IIPUCYTCTBOBATh OOBIYHELIE JIOTMYECKUE
ormepaTopsl (AND, OR M NOT). Hampumep, clemyiommii 3ampoc ITOKaXKeT, Kakas moroma Ovita B CaH-
®paHIMCKO B JOXKIUBLIE THU:

1
XOTst 3anpPOCH SELECT * YaCTO IUILYT 9KCIIPOMTOM, 9TO CYUTAETCS IJIOXMM CTUJIEM B IIPOM3BOLCTBEHHOM KOJle, TaK KakK Pe3yJIbTaT TAaKUX 3alPOCOB GymeT MEHSIThCS
npu 0oGaBIeHUN HOBBIX CTOJIGLIOB.
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SELECT * FROM weather

WHERE city = 'San Francisco'
PesynbraTt:
city | temp_lo | temp_hi
_______________ +_________+_________
San Francisco | 46 | 50

(1 row)

AND prcp > 0.0;

| prcp |

| 0.25 | 1994-11-27

BBl MOXKeTe ITOMYyYHUTh PE3yIbTAaThl 3alIP0OCa B OIIPedeIEHHOM HOPSAOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo |
_______________ +_________+_________
Hayward | 37 |
San Francisco | 43 |
San Francisco | 46 |

50

| prcp | date
+————— o
\ | 1994-11-29
\ 0 | 1994-11-29
| 0.25 | 1994-11-27

B stom IIpuMepe IIOpAOOK COPTHUPOBKHU onpenenéH He IIOJITHOCTBIO, ITO3TOMY BBEI MOZKETE€ IIOJIy4YUTb
CTPOKHU CaH-q)paHHI/ICKO B JII060M IIOpAOKe. Ho BEI BCcerma IIOJIY4YUTE PE3YJIbTAT, MOKa3aHHLIM BHIIIIE, €CITH

HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, B MOKeTe yOpaTh OyOIUPYIOMINEcs CTPOKHY M3 Pe3yIbTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

U 3mecs IIOPAOOK CTPOK TaKXKe MO2XKET BAPbHPOBATLCHA. YTOOH II0JIy4aTb HEU3MEHHBI€ DPe3yJIbTATHI,
COEeUHHUTE IIPeajIoXKeHus1 DISTINCT ¥ ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuy

Ilo aTOTO BCe HAIM 3ampOCHl 00palllaluch TOTBKO K OfHOM Tabnuile. OgHAKO 3alpOCHl MOTYT TaKXke
oOpartaThCs cpa3y K HECKOJIBKUM TabnuilaM Ui odpalaThCs K TOU Ke TabJulle TakK, YTO OMHOBPEMEHHO
OynyT oOpabaThiBaThbCAd pas3Hble HAOOpPH €€ CTPOK. 3ampoc, obpallamiuuiics K pasHbBIM Habopam
CTPOK OIHOM MM HECKONIbKUX Tabnull, Ha3biBaeTcsd coeduHeHuem (JOIN). Hampumep, MBI 3aX0Teu
TIEPEeYUCIIUTh BCE MOTOMHLIE COOBITHSI BMECTE C KOOPAMHATAMM COOTBETCTBYIOIIIUX TOPOMOB. /I 3TOTO
MBI IOJI2KHBI CPABHUTH CTOJIOEI city KaXKAoW CTPOKU TAOMHUIEI weather CO CTOJIOIIOM name BCEX CTPOK
TabGIUIIE cities U BEIOpATh Maphl CTPOK, IJIST KOTOPHIX 9TH 3HAYEHUSI COBIAAAIOT.

IIpumMeuyaHnue

9To0 He coBceM ToUHAas Momesib. OOBIYHO COeIUHEHUS BHITIOHSIIOTCS 3¢ deKTuBHEee (CPaBHUBAIOTCS
He BCe BO3MOXKHBIE ITaphl CTPOK), HO 9TO CKPBITO OT IIOIb30BAaTEII.

’B "HekoToprix CYB]I, BKitoyas craprle Bepcuu PostgreSQL, peanusanus IpenyioKeHHs DISTINCT aBTOMATH4YeCKHU YIOPSAO4YMBAeT CTPOKH, TakK 4TO ORDER BY
mo6GaBnsaTh He 00s13aTenbHO. Ho cranmapt SQL aToro He Tpe6GyeT u Tekymias Bepcusi PostgreSQL He rapaHTUPYyeT ONPefeIEHHOT0 IOPsAKa CTPOK Iocie DISTINCT.
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9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciieoymoimero 3arpoca:

SELECT *
FROM weather, cities
WHERE city = name;

city |temp_lo|temp_hi| prcp| date | name | location
—————————————— e s 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)

O6paTI/ITe BHHUMAHHE Ha [OB€ 0COOEHHOCTH IIOJIYYE€HHBIX TAaHHBIX:

* B pesynbTarte HeT cTpoku c ropogoM Xeiyopn (Hayward). Tak moIy4Yusioch MOTOMY, 9TO B TaGuie
cities HET CTPOKH AJISI JAHHOTO TOPOMaA, a IPY COeIUHEHUHU BCe CTPOKM TAGIIUIIBI weather, [JIS
KOTOPHIX HE HAIIJIOCh COOTBETCTBHE, OITYCKAIOTCS. BCKOpe MbI YBUAMM, KaK 9TO MOXKHO UCIIPABUTh.

» Ha3sBanue ropoga 0Kas3ajocCh B [BYX CTOJIOIAX. ITO MPABUIBHO U 00BSICHSIETCS TEM, UTO CTOJIOIBI
TabIUIl weather M cities ObITM 0OBegUHEHEI. XOTS Ha IPAKTHUKE 9TO HEXEeJIaTeIbHO, I03TOMY
JIy4liie IePeYUnCIIUTb Hy2KHEIe CTOJIOIEI SIBHO, & He HMCIIOJIb30BaTh *:

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

Vnpaxuenune: IlonpoOyiiTe onpenenuTs, 4To OyOeT genaTh 3TOT 3anpoc 6e3 IpeaioKeHusT WHERE.

Taxk Kak Bce CTOJOIIE MMEIOT pa3Hble MMeHa, aHaIM3aTop 3aIllpoca aBTOMAaTHYeCKH MOHUMAaeT, K KaKo#
Tabnuile oHU OTHOCATCA. Eciu OB mMeHa CTOIOIOB B ABYX TaOIHIIaX IMOBTOPSJIMCH, BAM IIPHUIIIOCEH OB
00ONo/HUMb UMeHa CTOJIOI0B, KOHKPETU3UPYS, YTO UMEHHO BEI UMENH B BUMY:

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

BOO6H.I6 XOpOoImIuM CTHUJIEM CUHUTAETCA YKA3bIBATh IIOJTHEIE UMEHA CTOJ'I6I_IOB B 3alIpoCe COequHEeHUs, YTOORI
3allPOC He II0JIOMAJICs, €CJIA II032Ke B Ta6J'II/II_ILI 6YI[YT ,'E[O6aBJ'IeHbI CTOJ'I6]_II>I C IIOBTOPAIIMNMUCA NMEHAMMH.

3arrpocCH COeIUHEHUsI, KOTOPBIE BBl BUAEIIH M0 3TOT0, MOXKHO TaKKe 3alKuCcaTh B IPYyTOM BUIE:

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

JTa 3aluch He Tak PacCIIpoCTpaHeéHa, KakK HepBbeI BAPHUAHT, HO MBI IIOKAQ3bIBa€M ee, YTOOLI BaM ORIJIO
IIpOIIle IIOHATE CIIeAYIOIIre TEeMEIL.

Celiuac MBI BBISCHHM, KaK BEPHYTH 3allMCH O IOrofie B ropome Xewyopm. MBI XOTUM, YTOOBI 3amIpoC
MTPOCKaAHUPOBaAJ TabIuIly weather U /IS KaXKI0M €€ CTPOKHU HAIIIE]T COOTBETCTBYIOIIYIO CTPOKY B TabIuile
cities. Ecnm ke Takas CTpoka He OyIOeT HaWmeHa, MBI XOTUM, YTOOBI BMECTO 3HAUEHUU CTOJIOIIOB
U3 TabNuIbl cities OBITM IIOACTABIIEHBl «IIYCTHIE 3HAYEHHUS». 3allPOCHl TAaKOTO THUIIA HA3BIBAIOTCS
gHewHuUMuU coeduHeHuamu. (CoeHEHUsI, KOTOPHIE MBI BUAEJIM OO 3TOr0, Ha3bIBAIOTCS BHYTPEHHUMMU.)
OTa KoMaHpOa OyOeT BHIT/ISAOETD TaK:

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

city |temp_lo|temp_hi| prcp]| date \ name | location
—————————————— e e
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)

10
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OTOT 3ampoC Ha3BIBAETCS /e8biM BHEWHUM COeOUHeHUeM, TIOTOMY YTO M3 TabJHUILI B JIEBOM YacCTH
ormepaTopa OymyT BEIOpaHBI BCE CTPOKHM, a U3 TaOJIHIIEI CIIpaBa TOJIBKO T€, KOTOPBIE YOAJIOCh COIIOCTaBUTh
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOOCTABIIAIOTCS MycThie 3HaYeHuss (NULL).

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBble BHEIITHHE COeMUHEHUS U ITOJIHLIe BHEITHNe COeNuHEeHU.
ITompoOy¥iTe BEIICHUTH, YTO OHU COOOM IPEICTaBIISIOT.

B coemmHeHMM MBI TakKe MOXKEM 3aMKHYTh Tabnuily Ha cebs. DTO Ha3BIBAE€TCSI 3AMKHYMbIM
coe0uHeHuem. Hampumep, NpeAcTaBbTe, YTO MBI XOTHMM HAMWTH BCE 3aIlMCU IIOTOALI, B KOTOPHIX
TeMIlepaTypa JeXWUT B OHUalla30He TeMIepaTyp APYrux 3amnuced. [jg 3TOro MBI OOJIKHBEI CPaBHUTH
CTOJNIOIEI temp_lo U temp_hi KaXKOOM CTPOKM TabNUIL weather CO CTONOIAMM temp_lo M temp_hi
IPYyTroro Habopa CTPOK weather. DTO MOXKHO CHENATh C IIOMOIIBIO CIeOYIOMIeTro 3ampoca:

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

city | low | high | city | low | high
——————————————— e R e ettt I
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward | 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MBI BBeJIM HOBBIE 0003HaYeHHUsT Tabmuiel weather: Wl u W2, YTOOBI MOKHO OBLIIO PA3IUYUTD JIEBYIO
¥ IIPaBYIO0 CTOPOHEI COeAUHEHMsI. BEl MOXKeTe HCII0Ib30BaTh IIONO0HEIe IICEBIOHUMEL M B IPYTHX 3alIpocax
IJISI COKPAIIeHMSsI:

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

Brl GyzmeTe BCTpedaTh COKpAIEHUSI TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kaxk 60JIBIIMHCTBO APYTUX CEPBEPOB PEISIIUOHHLIX 0a3 maHHBIX, PostgreSQL mogmepKuBaeT azpe2amHbule
¢yHKUuu. ArperaTHast GYHKIUS BEIYUCIIAET eUHCTBEHHOe 3HaYeHue, oopabaTeiBasi MHOXKECTBO CTPOK.
Hampumep, ecTh arperaTHble (QYHKIMU, BBYUCASIONINE: count (KOJIMYECTBO), sum (CyMMYy), avg
(cpenmHee), max (MakCHMyM) U min (MUHUMYM) Aj1s Habopa CTPOK.

K IIpuMeEPYy, MBI MOXKeEM HalTH CaMyIO BEICOKYIO M3 BC€X MUHUMMAJIBHBIX THEBHBIX TEMIIEPATYD:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTMM y3HaTh, B KaKOM Tropofe (MM Tropomax) Habmiomanmach 3Ta TeMIepaTypa, MOXKHO
onpoboBaTh:

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

HO 3TO He OymeT paboTaTh, TaK KaK arperaTHyio QyHKIIMIO max HEIb3sI MCIIOJIb30BaTh B IIPEAI0XKEHUN
WHERE. (9TO0 orpanudyeHue oOBbSICHIETCS TEM, YTO IIPejIoKeHNe WHERE MOJI?KHO OIPeHesuTh, OJIT KaKuX
CTPOK BBIYUCIISATH arperaTHyio ¢GyHKIIMIO, TAK YTO OHO, OYEBUIHO, HOJIZKHO BEIYUCISITLCS OO arperaTHHIX
dbyukimii.) OgHaKO KakK 4acTo OBIBAET, 3alIPOC MOXKHO IIePe3alyCTUTh U IIOJIYYUTh XKeJlaeMbIi pe3yIbTarT,
IPUMEHUB no03anpoc:

11
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SELECT city FROM weather
WHERE temp_lo = (SELECT max (temp_lo) FROM weather);

San Francisco
(1 row)

Tenepb BCE B IIOpAOKe — IIOA3adIlPOC BEIIIOJIHAETCA OTOEJIBHO KW pPe3yJIbTaT aneFaTHOﬁ (I)YHKLII/II/I
BBEIYHUCIIAETCSA BHE 3aBUCHUMOCTH OT TOT'O, 9TO IIPOXUCXOOUT BO BHEIITHEM 3aIIpPOCe.

AFpel"aTHBIe Q)YHKHI/II/I TaKXXe O4YeHb IIOJIE3HBI B COYETAaHUHU C IIpeajiozkeHrueM GROUP BY. HaHpHMep, MEIL
MO2KEeM IIOJIYIYUTh MaKCHUMYyM MHUHHUMaJIbHOU THEBHOU TeMIIepaTypPHL B pa3pe3e ropoaos:

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

city | max
_______________ +_____
Hayward | 37
San Francisco | 46
(2 rows)

3meck MH TIOJIy4aeM II0 OOHOM CTPOKe [y KaXXmoTro ropoma. KaXXOblii arperaTHHIM pe3yibTaT
BBIYHCIISIETCSI TI0 CTPOKAM TaOIUITHI, COOTBETCTBYIOIINM OTIOEIbHOMY TOPOay. MEI MOKeM OT)HUITLETPOBATh
CTPYIIUPOBAHHBIE CTPOKH C ITOMOIIBIO TPEII0KEHUST HAVING:

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

city | max
_________ +_____
Hayward | 37
(1 row)

Y31 IIoJIy4aeM Te K€ Pe3yIbTaThl, HO TOJIBKO OJIS Te€X IOPO[O0B, I'le BCe 3HAYEHMUSs temp_lo MEHBIIE 40.
Haxkowne1, ecnu Hac HHTEPECYIOT TOJIBKO ropora, Ha3BaHMUA KOTOPBIX HAYHMHAIOTCA C «S», MBI MOXEM
choeliaTh:

SELECT city, max(temp_lo)
FROM weather
WHERE city LIKE 'S%' -
GROUP BY city
HAVING max (temp_lo) < 40;

OmnepaTop LIKE (BBLIIIONHSIONINN CpaBHEHUE 110 I1abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxxHo moHUMAaTh, KaK COOTHOCSATCS arperaTHble QyHKumMM U SQL-TIpenokKeHUs WHERE M HAVING.
OCHOBHOE OTJIHMYMe WHERE OT HAVING 3aKJII0UaeTCs B TOM, 4YTO WHERE CHa4dalla BbI6I/IpaeT CTPOKH, a
3aTeM TPYIIUPYET WX M BHIYUCIIAET arperaTHble GyHKHUHM (TakKuM oO6pa3oM, OHa OTOUpPAET CTPOKU
IS BBIYMCIIEHUSI arperaToB), TOTHa KaK HAVING oTOMpaeT CTPOKU TPYIII IIOC/e TPYIIINUPOBKU U
BHIUHMCIJIEHUSI arperaTHBIX (QyHKIMHE. Kak crencTBue, mpepnjioKeHHe WHERE He [OJIXKHO coflepXKaThb
arperaTHbIX (YHKINI; He MMeeT CMBIC/Ia MCIIONb30BaTh arperaTtHble (QYHKIUU [OJIS OnpenesieHus
CTPOK [Ji BBIYMCJIEHUS arperaTtHbIXx (yHKIUMN. [IpennoxkeHue HAVING, HAIIPOTUB, BCerga COOEPIKUT
arperaTtHbele ¢QyHKIMU. (CTPOT0o TOBOPS, BBl MOXKETe HaIMucaTh IPenioXeHue HAVING, He HCIIONb3Yys
arperaThl, HO 3TO peOkKo OnIBaeT mojie3HO. To Ke caMoe ycjioBue MoxkKeT paboTats 6omee 3¢pGeKTUBHO
Ha CTaOuu WHERE.)

B mpegmeimyieM IpuMepe MBI CMOTJIM IPUMEHHUTbh (UILTP [0 HA3BAHMIO TOpoda B MHPEIIOXKEeHUH
WHERE, TaK KakK Ha3BaHUS He HY2KHO arperupoBaTh. Takoi GuibTp 3G GheKTUBHEE, YeM OOIOIHUTEIbHOE

12
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OorpaHu4YeHmre HAVING, IIOTOMY YTO C HUM He IIPHUXOOUTCS I'PYIIIINPOBATh X BEIYHUCIIATE arperaTsl OJIsd BCeX
CTPOK, HE YOOBJIETBOPAKINIKUX YCIIOBUIO WHERE.

2.8. I3MeHeHue BaHHBbIX

[laHHBIE B CYIIECTBYIOIIUX CTPOKaX MOXKHO HM3MEHSTh, HCHOJIB3YysT KOMaHOy UPDATE. Hampumep,
MIPENNOJIOKMM, YTO Bl OOHAPYZKUIIH, YTO BCEe 3HAYEHUS TEMIEPATypPHl mocie 28 HosOPST 3aBHIIIIEHH Ha
IBa rpagyca. Bel MoXKeTe IONpaBUTh Balllk JaHHBIE CIEOYIOIIUM 00pPa30oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— -t
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. YnaneHue pgaHHbIX

CTpoKM TakkKe MOXKHO YOaJIuTh M3 TAOIWUITL, MCIIONL3YS KOMaHOy DELETE. IIpedIosoXuM, YTO Bac
OoJbllle He HHTepecyeT Ioroaa B Xeiyopae. B 9ToM ciiydyae BBl MOXKeTe yaaluTh HeHYXKHBIE CTPOKHU U3
TaAOJIUIIHL:

DELETE FROM weather WHERE city = 'Hayward';
3amucu Bcex HaOMIOMEeHWM, OTHOCAIINECS K XeHyopay, yoaleHHl.

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— Bt e it B e
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29

(2 rows)

OcTeperaTech oIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

Bes YKa3aHUud YCIOBUA DELETE yOaJIUT 8Ce CTPOKH OaHHOU TaGJ’[I/IL[BI, TIOJTHOCTBIO OUMCTUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpempimyined riiaBe MBI M3YYWIM a3bl KMCIOIb30BaHWs SQL mnst xpaHeHus M 00pabOTKM HaHHBIX
B PostgreSQL. Temeppr MBI 00CcymuMm 0Oojiee CIIOKHBIE BO3MOXKHOCTH SQL, moMmorarIue yIpaBlIsiTh
OAaHHBIMM ¥ TPefoTBPaTHUTh MX IIOTEPI0 WU IIopdy. B KOHIle Ty1aBhl MBI PaCCMOTPUM HEKOTOPBIE
pacmmperus PostgreSQL.

B aToii rnmaBe MeI OymeM BpeMs OT BpEMEHHU CChIIAThCS Ha IPUMEDH!, TPUBEIEHHEIE B [ TaBe 2 U U3BMEHATH
WU pa3BUBATh HX, II03TOMY OyIOeT IOJIEe3HO CHadajla IIPOYMTATh IIPEedbIAyIylo rjaBy. HekoTophle
TPUMEPHI 3TOM I'JIaBhl TAKXKE MOXKHO HalTu B daiiyie advanced. sql B KaTasnore tutorial. Kpome Toro, sToT
daitn comepkUT MpUMep OaHHBIX AJIS 3arPy3KHU (3eCh OHA ITIOBTOPHO He paccMaTpuBaeTcs). Eciu B He
3HaeTe, KaK UCIIOJIb30BaTh 3TOT (aiy, oOpaTurecst K Pazgeny 2.1.

3.2. NMNpeancrasneHusn

BcmoMmHEUTE 3ampock], C KOTOPEIMU MBI UMenu Aeno B Pazmerne 2.6. ITpeamnonokuM, 4TO BaC UHTEPECYET
COCTaBHOU CITUCOK M3 IMOTOOHBIX 3aMMCEeR U KOOPOWHAT TOPOAOB, HO BEI HE XOTUTE KaXKOBIK Pa3 BBOOUTH
BECBH 3TOT 3ampoc. Bel MoXKeTe co3gaTh npedcmasieHue o OAaHHOMY 3amnpocy, GaKTUUYeCKHd TPHUCBOUTH
MMSI 3aTIPOCy, a 3aTeM o0paIaThCs K HEMY Kak K 00BIYHOM Tabnuile:

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

SELECT * FROM myview;

AKTHUBHOE HCIIOIb30BaHWE MIPENCTABIEHUNH — 3TO KIIYEBOM acCIIeKT XOPOIIero IIPOeKTHPOBaHUS 0a3
maHHBIX SQL. IIpencTaBieHust MO3BOJISIOT BaM CKPLITh BHYyTPEHHEe YCTPOMCTBO BalltuX TaOIUIl, KOTOPHIE
MOTYT MEHSTHCS 10 MEpPEe Pa3BUTHUSA IIPUIIOKEHUS, 3a HaIEXKHBIMU UHTEepdericaMu.

IIpemcTaBiIeHUsT MOXKHO MCIIOIb30BaTh MNPAKTUYECKH Be3de, I'Ie MOXKHO HCHOJIb30BaTh OOBIYHEIE
Tabnuiel. M1 MOBOJIBHO YaCTO HPECTABIIEHUS CO3TAI0TCS Ha 6a3e OPYTrux IIPenCcTaBIeHUN.

3.3. BHelwHUe KJII04YM

BcniomHaUTE TAGMUIE weather U cities u3 ['7maBwl 2. [JaBaliTe pacCMOTPUM CJIENYIOUIYIO 3amady: BHI
XOTHUTE JOOUTHCS, YTOOBI HUKTO HE MOT BCTABUTH B TAOJINIY weather CTPOKH, OJIsT KOTOPHIX HE HAXOOUTCS
COOTBETCTBYIOIIAs CTPOKA B TabIUIle cities. ITO Ha3bIBaeTCsA 00eCIIeYeHNEM CCblI0YHOU Ues10CmHocmu
maHHBIX. B mpocThix CYB]I aT0 mpumiock 661 peann3oBaTh (€C/IHM 9TO BOOOIIE BO3MOXKHO) TaK: CHadaila
SIBHO ITPOBEPUTH, ECTh JIM COOTBETCTBYIOIIME 3aNIMCH B TaOJIUIE cities, @ 3aTeM OTKJIOHUTDb UJIU BCTABUTH
HOBBHIE 3aIUCH B TaOIUIy weather. ITOT IOAXOM OUYEHBb NMPoGIeMaTHYeH U HeyHoOeH, TO3TOMY BCE 3TO
PostgreSQL mozeT coenaTh 3a Bac.

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
date date
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)i
Temnepb monpPoOyHiTE BCTaBUTh HEOONYCTUMYIO 3aIIKCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28"');

QUIMBKA: INSERT unu UPDATE B Tabnuue "weather" HapymaeT orpaHHueHUe BHENHETO
kmoua "weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHENIHUWX KITIOYEH MOXKHO IOOCTPOUTH COTJIAaCHO TPeOOBaHWSM BalllETO MPUJIOXKEHUS. MHbI
He OymeM YCIOXKHSTH 3TOT IIPOCTOM IIPMMEP B HAaHHOM BBEOEHHWH, HO BBl MOXKeETe OOpPaTHUThCS 3a
IOIIONTHUTENbHOM MHGpopMaIuen K ['11aBe 5. [IpaBUIbHO IIPUMEHSISI BHEIIIHUE KITIOYH, BEI OIIPEeNeIEHHO
co3manuTe 6oee KaueCTBEHHBIE TIPUIIOKEHUS, II0O3TOMY MBI HACTOSITETBHO PEKOMEHIYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3TO PyHOaMeHTanbHoe moHsATHe BO Bcex CYEB]l. CyThb TpaH3aKIUM B TOM, YTO OHA
00BbeINHAET IOCJIENOBAaTEIbHOCTh OEUCTBUHM B OOHY ollepaliuio "Bcé unu Hu4Yero". ITpoMexXyTOdYHEIE
COCTOSIHUSA BHYTPU IIOCJIEOOBaTEILHOCTU He BUOHEL OPYIUM TpPaH3aKIUAM, M eCJIi 4YTO-TO [IoMellaeT
YCIIENTHO 3aBepIINTh TPAH3aKIIMI0, HU OOUH K3 pe3yJIbTaTOB 3TUX AEUCTBUN He COXpaHUTCSI B Oase
OaHHBIX.

Hampumep, paccmoTrpuM 6a3y HaHHBIX 0aHKA, B KOTOPOM COIEPKUTCS HHPOPMAIU 0 cYeTaxX KIHNEeHTOB,
a Takke OOIIre CYMMEI II0 OTHOe/IeHusIM OaHKa. [ITpedmomoxkumM, 4To Mbl XO0TuM mepeBect 100 momnapoB
co cuéta Anuchl Ha cuéT Boba. ITpocToTH pagu, COOTBeTCTBYMONMEe SQL-KOMaHOE MOXXHO 3allicaTh Tak:

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 = 'Alice');
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');

TouyHOe comepzkKaHWe KOMaHI 3[eCh He BaXXHO, BaXKHO JIUIIL TO, YTO MJIST BHITIOJTHEHUS 3TOM TOBOJIBHO
IIPOCTOY omepaluy moTpeboBaIoCh HECKOJIBKO OTENTbHBIX MeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo0XoouMo, 4YTOOHI BCe 9TU AeHCTBUS BHITIOHUINCHL BMECTe, TN00 He BREITOMHUIUCH coBceM. Ecnu o6
monyuuT 100 mosapoB, HO OHM He OyOyT CHHMCAHBI CO CUéTa AJHMCH, OOBICHUTEH 3TO CO0EM CHUCTEMEI
orpenesieéHHO He ymacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT JOBOJIbHA, €CJIM OHA IIEePEBENET [EeHbIH,
a mo BoGa onu He mo¥ayT. HaMm HyXHa rapaHTHS, YTO €CIH YTO-TO IOMEIIAaeT BHITIOIHUTH OIEePAaITnio
IO KOHITA, HU OOHO M3 MEeHCTBUU HEe OCTABUT cjlefla B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty rapaHTHIO,
o0BbeuHssT HeUCTBUS B OOHY MpaH3akyuro. [OBOPST, UTO TPaAH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIUH OHa JTU00 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TM00 He GUKCUPYETCS COBCEM.

Ham Takxke HY2KHa TaPaAaHTHA, 9TO IIOCJI€ 3aBEe€PIIEeHUA U IIOATBEPXKOEHUSA TPaH3aAKIUU cucteMmon 6a3
OaHHBIX, eé Pe3yJIbTaTel B CaMOM [OeJjieé COXPaHAKTCAd U HEe GYJIYT IIOTEPAHEBI, OazXKe eCJIi BCKOpe€e
HpOH30fIJIéT aBapus. HaanMep, €CJIN MBI CITUCAJIK CYMMY U BBIOAJIA eé BOGY, MBI OOJIZKHBI UCKIIIOYUTH
BO3MOZXKHOCTBE TOro, 4To CyMMa Ha €ro cuéTe BOCCTAQHOBUTCSI, KaK TOJILKO OH BHIUOET 3a OBepu
OaHKa. TpaH3aKLII/IOHHaH faza OAaHHBIX T'aPAaHTUPYyET, 4YTO BCE€ USMEHEHHUA 3allMChIBAIOTCA B IIOCTOSAHHOE
XPaHUJINIIE (HaanMep, Ha OWCK) OO0 TOTO0, KaK TPaH3aKIIUuA 6YJIGT CUUTATBCA 3aBepEIéHHOﬁ.

Ipyrasi BaxkHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
M3MEeHeHUM: KOorja OJHOBPEMEHHO BBIIIOJHSIETCSI MHOXKECTBO TpPaH3aKIIMM, Kaxjaas N3 HHUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BEeNEHHBIe ApyruMu. Hampumep, ecinu ofHa TpaH3aKIUsa
MMOACYUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIH OHA IIOCUYHUTAET PAcXo[l B OTHEIeHUHN
ATHCHI, HO He YYTET IPUXo[ B oToeneHuu boba, uinu Hao60poT. [I03TOMY CBOMCTBO TPaH3aKIINM "BCE UITH
HUYero" MOJIKHO OmpenessiTh He TOJIbKO, KaK M3MEeHEeHHsI COXPaHSIoTCcsS B 0a3e HaHHBIX, HO M KaK OHU
BUIHEI B ITpoliecce paboThl. U3MeHeHU s, IPOU3BOAUMEIE OTKPBITOM TPaH3aKIUeH, HEBUOUMEI [JIST OIPYTUX
TpaH3aKIui, IOKa OHa He OyHeT 3aBepIlieHa, a 3aTeM OHHM CTAaHOBSTCS BHOHEI BCEe CpPasy.
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B PostgreSQL Tpansakuus omnpepmeinsercs Habopom SQL-KoMaHA, OKPYKEHHBIM KOMaHOaMHU BEGIN M
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

Ecnmm B mpoliecce BBEIIONMHEHUS TPAH3AKIMH MBI PEIIMM, YTO HE XOTHM (UKCHPOBATh €€ M3MEHEHUS
(HampuMep, ITOTOMY YTO OKa3aJjioch, YTO GajlaHC AJIMCHL CTajl OTPULIATEIFHBIM), MBI MOXKEM BHIIOJTHUTD
KOMaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HAlllh U3MEeHeHUs OyOyT OTMEHEHHI.

PostgreSQL Ha camom pene oTpabaTeiBaeT Kaxawl SQL-omepaTop KakK TpaH3akIiuio. Eciu BE He
BCTaBUTE KOMaHOYy BEGTIN, TO KaXXALIM OTAENbHLIN onepaTop OymeT HEABHO OKPYKEH KOMaHAAMU BEGIN
U COMMIT (B CIy4ae YCIIEIIHOTO 3aBepIIeHUs). [ pynmny onepaTopoB, OKPYKEHHBEIX KOMaHOaMK BEGIN U
COMMIT MHOTAA Ha3bIBAIOT 6/10KOM MPAH3aKUUU.

IIpuMmeyanue

HekoToprie KIHeHTCKHe OMOMHMOTEKH MOoOaBISIOT KOMAaHOBR BEGIN M COMMIT aBTOMATHUYECKU
U HEesBHO CO3[AlOT 3a Bac OJIoKM TpaH3akiuil. I[logpob6Hee 00 3TOM BHI MOXKETe y3HATh B
OOKyMeHTalluu WHTePECYIOeTro Bac uHTepdeiica.

OmnepaTopaMu B TPAaH3aKIIMKM MOXKHO TaKXKe YIpaBJIsATh Ha Oojiee meTalbHOM YPOBHE, UCIOJIB3YS MOUKU
coxpaHeHusi. TOYKM COXpaHEHUS IIO3BOJISIOT BHIOOPOYHO OTMEHSTH HEKOTOPBEIE YACTH TPaH3aKINHU
u (GUKCHUPOBAThL Bce oOcTanbHBle. OmOpegenuB TOYKY COXPaHEHHs C TIOMOIIBI0 SAVEPOINT, IIpPH
HeoOXOOUMOCTH Bl MOXKETE BEPHYTHCS K HEH C TTOMOIIbI0 KOMaHA ROLLBACK TO. Bce nuameHnenus B 6a3e
OaHHBIX, TPOU3OIIEAIINE MOCJIE TOYKHU COXPAHEHMS W A0 MOMEHTAa OTKaTa, OTMEHSIOTCSI, HO U3MEHEHUS,
MTPOU3BENEHHBIE PAHEE, COXPAHSIOTCS.

Korma BBEI BO3BpalllaeTeCh K TOUKE COXPaHEHWs, OHa MPOMOIKaeT CYIIeCTBOBATh, TAaK YTO BBl MOXKETe
OTKAaTHIBAThCA K Hel HEeCKOJIbKO pa3. C Opyroil CTOPOHE, €CI¥ BBl YBEPEHHI, YTO BaM He IIPUNETCS
OTKATHIBAThCS K OIMpPeneIEHHON TOYKe COXpaHeHWs, e€ MOXHO yIaJIuTh, YTOOLI CHCTeMa BBICBOOOMMUIIA
pecypchl. [IoMHHTE, YTO IPH yOaJeHWM HIIM OTKaTe K TOYKEe COXPaHeHWs BCe TOYKH COXpaHeHUs,
oIpeneeHHLIE IOCTIe HEE, aBTOMAaTUYECKHU YHUYTOXKAIOTCS.

Bcé ato IIPOUCXOOUT B O710Ke TPAaH3aKIOWH, TaK 9YTO B OPYTHUX C€aHCaX pa6OTI:I c 6a3on OAaHHBIX 3TOTO HE
BHUIOHO. COBep]lIéHHBIe OEeMCTBUS CTAHOBSITCS BUOHBI OIS OPpyrux CeaHCoOB BCeé Cpa3y, TOJIBKO KOr'na BEI
(bI/IKCI/IpyeTe TPAH3aKIOHWIO, a OTMEHEHHBIEe OelCTBUS He BUOHBI BOO6U.I€ HHUKOI'Oa.

BepuyBimnch kK 6aHKOBCKON 6a3e maHHBIX, HPEOIOI0KMM, 94TO MHEI cunuckiBaeM 100 mosrapoB co c4Yé€Tta
Amnucel, go6aBmnsieM ux Ha c4€T Bo6a, M BOPYT OKa3bIBAETCS, YTO OEHbI'Y HYKHO OBIIIO TIEPEBECTH Y OJIIIH.
B maHHOM ciiy4yae MBI MOXKEM IPUMEHUTh TOUYKU COXPAHEHUS:

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

SAVEPOINT my_savepoint;
UPDATE accounts SET balance
WHERE name = 'Bob';

—— omubouHOEe MOeHCTBHE... 3abbiTh €Tr0 U UHUCIONb30BATH CUET YOnnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

DTOT IpUMep, KOHEeUHO, HeCKOJIbKO HaJyMaH, HO OH IIOKAa3kIBaeT, KaK MOXKHO YIPAaBJISTh BEIIOTHEHHUEM
KoMaHO B OJIOKe TpaH3aKIWW, HCIONIb3ys TOYKH CcoxpaHeHus. bojee Toro, ROLLBACK TO — 3TO
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€IMHCTBEHHBIN crocob BEPHYTh KOHTPOJIb HAL 0JIOKOM TpaH3aKHHfI, OKa3aBIINMCA B IIPEPBAHHOM
COCTOSTHHM HM3-3a OLIHOKHU CHUCTEMBI, He CUMTasi BO3MOXKHOCTH IIOJTHOCTLI0O OTMEHUTDL €€ M HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBITIOIHSAET BBIYMCIEHUS [OjIs1 Habopa CTPOK, HEKOTOPHIM 00pa30oM CBSI3aHHBIX
C Tekymiel cTpokod. E€ meilicTBMe MOXKHO CpPaBHUTb C BBEIYHCJIEHWEM, ITPOM3BOOUMEIM arperaTHoM
dyrKIMer. OOHAKO C OKOHHBIMM (QYHKIIUSIMHM CTPOKU He TPYyNIUPYIOTCS B OOHY BEIXOOHYIO CTPOKY,
4YTO UMeeT MeCTO C OOBIYHEIMY, He OKOHHEIMM, arperaTHEIMK (QYHKIUSIMHU. BMecTo 5TOro, 9TU CTPOKHU
OCTalOTCs OTAENbHBEIMU CYIIHOCTSAMU. BHYTpHM 2Xe, OKOHHas (YHKIMS, KaK M arperaTHasi, MOXKeT
oOparmaTbCs He TOJBKO K TEKYIled CTPOKe pe3ynbTaTa 3alpoca.

BoT mpumep, NOKa3bIBAIOIINY, KAaK CPAaBHUTD 3apIlIaTy KaXkooro COTPYIHUKA CO CpegHeH 3apIljiaTou ero
oTmena:

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

depname | empno | salary | avg
fffffffffff -t
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)

ITepBbie TpU CTOIOIIA M3BIEKAIOTCS HEIOCPENCTBEHHO U3 TaOIUITH empsalary, IPU 9TOM IS KaXKIOOH
CTPOKM TaOMHUITEI €CTh CTPOKa pe3yiibTaTa. B ueTBEpPTOM CTOJOIE 0Ka3alioch CpeflHee 3HauYeHUe,
BBIYMCJIEHHOE II0 BCEM CTPOKaM, MMEIOIIMM TO Ke 3HadeHWe depname, YTO U TEKyIIas CTPOKa.
(®PakTHYECKHU CpemHee BLIYHCISIET Ta Ke O0bIYHasi, He OKOHHasi (GYHKIMS avg, HO IpenIoxKeHue OVER
IIpeBpalliaeT eé B OKOHHYIO, TaK YTO €€ OeliCTBHe OrPaHMYMBAETCS paMKaMM OKOH.)

BEI30B OKOHHOM (PYHKIIMKM Bcerga COOepPXKHUT IIpedjoXxKeHHe OVER, CIedylollee 3a Ha3BaHUEM U
apryMeHTaMu OKOHHOM (QYHKIIMK. DTO CHHTAKCUYECKH OTJIMYaeT e€ 0T OOLIYHOM, He OKOHHOM arperaTHou
byuruu. IlpennoxkeHme OVER oOIpedesisieT, KaKk MMEHHO HYXKHO pa3[ejiuTh CTPOKH 3alpoca IJis
00paboTKu OKOHHOM GyHKITHEN. [IpennoxkeHre PARTITION BY, MOIIOJHSIONIEe OVER, Pa3mOelsieT CTPOKHU
10 TpymIiaM, Uiu pas3fesiaM, o0beOUHSAST OOUHAKOBLIE 3HAYEHUS BHIPAXKEHMUHM PARTITION BY. OKOHHas
byHKUMS BRIUKCIISIETCS IO CTPOKAM, oNaJaloniiM B OOUH pa3fen C TeKyIlel CTPOKOM.

BEl MoxkKeTe TakKxXKe OIpeneisTh IOPSOOK, B KOTOPOM CTPOKH OymyT oOpabaTHIBAaThCS OKOHHBIMH
(byHKIIMSIMY, UCIIONMB3YST ORDER BY B OVER. (ITopssmoOK ORDER BY OJISI OKHA MOXKET [ake He COBIIamaTh C
TIOPSIIKOM, B KOTOPOM BEIBOIOSATCSI CTPOKH.) Hampumep:

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

depname | empno | salary | rank
——————————— o
develop \ 8 | 6000 | 1

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

develop \ 7 4200 | 5
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personnel | 2 3900 | 1
personnel | 5 | 3500 | 2
sales \ 1 5000 | 1
sales \ 4 | 4800 | 2
sales \ 3 | 4800 | 2
(10 rows)

Kak noka3zaHo 37ech, QyHKIIUA rank BBIOAET IMOPAOKOBEIY HOMED /I KaXKIOTO0 YHUKAIBLHOIO 3HAYEHUS
B paspelie TeKyllel CTPOKH, II0 KOTOPOMY BBIIIOJIHSIET COPTUPOBKY IIpenIoKeHue ORDER BY. Y QyHKINU
rank HET ITapaMeTPOB, TaK KakK €€ MoBeJeHNe IIOJTHOCTHIO ONIPEeAesiieTCS IPEeIJIOKeHueM OVER.

CTtpoku, oOpabaThbiBaeMble OKOHHOU GYHKIMEH, MpedcTaBlIAioT CO00H «BHPTYyallbHBEIE TaOIHITEI»,
CO3MaHHBIE M3 MPEOIoXKEeHUS FROM M 3aTeM MpOolIefire depe3 (QUIbTPAIMI0 U T'PYIMHPOBKY WHERE
U GROUP BY M, BO3MOXKHO, YCJIOBUE HAVING. Hampumep, cTpoka, oTGUILTPOBAHHAS U3-3a HAPYIIEHUS
YCIIOBUSI WHERE, He OyIeT BUOHA [JIsI OKOHHBIX (QYHKIIMH. 3alIpoC MOXKET COlepKaTh HECKOJIBKO OKOHHBIX
byHKIIME, pa3mesgioiinX TaHHbe T0-Pa3HOMY C IPUMeHeHHUeM Pa3HLIX IPeIIoXKeHUH OVER, HO BCe OHU
OynoyT o6pabaTeIBaTh OOWH U TOT K€ HAaOOP CTPOK 3TOM BUPTYAIbHOM TaGJIUITH.

MtI yKe BUAENH, YTO ORDER BY MOIKHO OIIYCTHTh, €CJIM TOPSOOK CTPOK He BaXkeH. Takike BO3MOXKHO
OIIyCTUTb PARTITION BY, B 9TOM ciIy4ae 00pa3yeTcs OOUWH pa3mesl, ComepKalluil BCe CTPOKH.

EcTh eIr1é oiHOo BasKHOE TTOHSITHE, CBSI3aHHOE C OKOHHBEIMHU (QYHKITMSIMHU: IJIS KaXKI0M CTPOKHU CYIIEeCTBYeT
Habop CTPOK B €€ pasfere, Ha3bIBaeMbIN pamkol okHa. HeKoTopble OKOHHBEIE QYHKIINKY 0O0padaTHBAIOT
TOJIBKO CTPOKW PaMKW OKHA, a He BCeTro pa3dena. I1o0 yMOI4YaHWIO C yKa3aHWMeM ORDER BY paMKa
COCTOHMT M3 BCEX CTPOK OT Havajia pasfesia J0 TEeKyIleld CTPOKU U CTPOK, PAaBHLIX TEKYIIEH IO 3HAYEHUIO
BhIpaXkKeHUsI ORDER BY. Be3 ORDER BY paMKa II0 YMOJIYAHHIO COCTOHUT M3 BCEX CTPOK pa3meia.
ITocMOTpuTe Ha IPUMEP HCIIOJIL30BAHUSA sum:

SELECT salary, sum(salary) OVER () FROM empsalary;
salary | sum
________ +_______
5200 | 47100
5000 | 47100
3500 | 47100
4800 | 47100
3900 | 47100
4200 | 47100
4500 | 47100
4800 | 47100
6000 | 47100
5200 | 47100

(10 rows)

Tak KakK B 3TOM IpuMepe HeT yKa3aHusda ORDER BY B IPeOJIOZKEeHHMH OVER, paMKa OKHa COOEePZXKHT BCe
CTPOKHU pa3peiia, a OH, B CBOIO O4Yepels, 6e3 npennoxXeHusi PARTITION BY BKJIIOWaeT BCEe CTPOKH TaﬁJII/II_U:I;
OPYIruMHU CJIOBaMM, CyMMa BBIYUCIIAETCSA I10 BCcel Taﬁnnue ¥ MHI IIOJTy4aeM OOWH Pe3yJIbTaT OJId KaxXaou
CTPOKHU pEe3yJibTaTa. Ho ecnu M=l ,E[O6aBI/IM ORDER BY, MEHI IIOJIYYHM COBCEM [OpPYyrue pe3yjIabTaThl:

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

salary | sum
________ +_______
3500 | 3500
3900 | 7400
4200 | 11600
4500 | 16100
4800 | 25700
4800 | 25700

1
PamMKu 0OKHa MOXKHO OIPENensTh U APpyrumMu cnoco6GaMH, HO B 9TOM BBEEHHHU OHU HE paccMaTpuBalOTCS. Y3HATh O HUX nonpoﬁHee BEI MoxKeTe B [lomgpa3pgerne 4.2.8.
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5000 | 30700

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

3meck B CyMMe HaKaIlJIMBAIOTCSA 3apIjiaThl OT [EepBOM (caMOM HU3KOH) OO0 TeKyllel, BKIHYas
TIOBTOPSAIONIMECS TeKylue 3HaueHUsA (obpaTuTe BHMMaHKWE Ha pe3yJabTaT B CTPOKaX C OOUHAKOBOM
3apIiaToi).

OkoHHbBIE (DYHKIMK pa3pelraeTcs HCIOIb30BaTh B 3aIllpoce TOJIBKO B CIIMCKE SELECT W HPeioXeHuU
ORDER BY. Bo Bcex ocCcTajIbHBIX IIpEenJIoZKEeHU X, BKIII0O4Yasi GROUP BY, HAVING U WHERE, OHU 3allpeIreHkbl.
IT0 OG'bHCHHeTCS{ TeM, 4YTO JIOTMYECKU OHHU BLIIIOJIHAIOTCSA IIOCJIE 3TUX HpeHHO}KeHHﬁ, a TaKXe IIoCJie
He OKOHHBEIX arperaTHBIX (I)YHKHHfI, U 3HAYUT arperaTtHyro (I)YHKLII/IIO MO2KHO BBISBIBATH B apPr'yMeEHTaX
OKOHHOM, HO He HaoOOpOoT.

Ecnu BaM HY2KHO OTPUIBLTPOBATH UJIU CTPYIIUPOBATh CTPOKHU IIOC/IE BEIUMCIIEHNUST OKOHHBIX (DYHKIIUM, BB
MOZKeTe MCII0Ib30BaTh BJIOKEHHBIN 3ampoc. Hanpumep:

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;

[laHHBIN 3aIIPOC TOKaXKeT TOJIBKO T€ CTPOKU BHYTPEHHET 0 3aIIP0Ca, Y KOTOPHIX rank (IIOPSIKOBEIY HOMED)
MeHbIe 3.

Korma B 3ampoce BHIUMCIISIOTCSA HECKOJIPKO OKOHHBIX (PYHKIIMP [JIsI OOMHAKOBO OIPENEEHHBIX OKOH,
KOHEYHO MOXXHO HamucaTh JIS KaXXO0oM M3 HUX OTHENIbHOE IIPeIiokKeHue OVER, HO ITPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIoKeHre WINDOW, a 3aTeM CCHhIJIaThCSI Ha Hero B OVER. Hampumep:

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

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmerne 9.22, ITogpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

HacnemoBaHue — 3TO KOHIIEMIINS, B3sITasI U3 O6'beKTHO-OpI/IeHTI/IpOBaHHI>IX 6a3 maHHBEIX. OHa OTKPEIBAET
MHO2K€CTBO UHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OAaHHBIX.

IaBaiiTe co3maguM OBe TaOMHIL: cities (ropoma) M capitals (CTONMHILI INTATOB). ECTECTBEHHO,
CTOJIMLIEI IIITATOB TaKXKe ABIIAITCA IopomgaMH, HOSTOMy HaM Hy}KHO ABHBEIM O6p830M JIO6&BJ'IHTB ux
B pesyanaT, KOorga MBI XOTHM IIPOCMOTPETHE BCE roponaa. Ecnu BnI IIpOsgABUTE CMeKaHKy, BBl MOXKeTe
IPenIoXKUTh, HATPUMEpP, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

elevation int, —-— (BbicOoTa B dyTax)
state char (2)

CREATE TABLE non_capitals (
name text,
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population real,
elevation int —-— (BpicoTa B dyTax)

)i

CREATE VIEW cities AS
SELECT name, population, elevation FROM capitals
UNION
SELECT name, population, elevation FROM non_capitals;

OHO MOXKET YCTPAuBaTh, IIOKA MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO 6YJIGT BEITJIAOETE HEKPACHUBO.

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

name text,
population real,
elevation int —— (BpICOTa B ®yTax)

)i

CREATE TABLE capitals (
state char (2) UNIQUE NOT NULL
) INHERITS (cities);

B mamHHOM CiIy4yae CTpPOKa TaOIUIIE capitals Hacsiedyem BCe CTONOLE (name, population ¥ elevation)
OT podumebckolu mabauubl cities. CToOnOEIl name MMEET THUII text, COOCTBEHHHIH TuUIl PostgreSQL
IJIT TEKCTOBBIX CTPOK MEePeMEeHHOM OIWHEL. A B TaOIUITy capitals M0OaBIIEH MOMOMHUTEBHEIN CTOIOEI]
state, B KOTOPOM OymeT yKa3aH OYKBeHHBIM Kof mitaTta. B PostgreSQL Tabiuila MOXKeT HacjIenoBaThCs
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampuwmep, cnemyromyui 3anpoC BEIBEOET Ha3BaHUS BCEX IOPOOOB, BKIIIOYasl CTOJIUIIBE], HAXOOSIIUXCS
Brire 500 ¢pyTOB Hax YPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

name | elevation
___________ e
Las Vegas | 2174
Mariposa \ 1953
Madison \ 845
(3 rows)

A crnepylouiui 3alpoc HaAXOOUT BCe TOpoma, KOTOPHIE HE SBISIOTCSA CTOJIMIIaMU INTATOB, HO TaKiKe
HaxomsaTcs Beize 500 ¢pyTos:

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

name | elevation
___________ +__________
Las Vegas | 2174
Mariposa | 1953
(2 rows)

3mech CIIOBO ONLY rmepen Ha3BaHUEM TabIuIEl cities YKa3bIBA€T, 4TO 3aIlIPOC CJIeayeT BBIIIOJIHATE TOJIBKO
Oiisi CTPOK TabMuLLl cities, He BKIOYAs TaOJIUITHI, YHacCJIeOOBaHHEIE OT cities. M=uorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYHI/IJ'II/I — SELECT, UPDATE ¥ DELETE — IIOOOEP2KHUBAIOT YKa3aHHe ONLY.
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IIpumeuanue

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
onuceiBaeTcs B Pa3mene 5.10.

3.7. 3aKao4dyeHue

PostgreSQL wuMeeT MHOXKECTBO BO3MOJXKHOCTEM, He 3aTPOHYTHIX B 93TOM KpaTKOM BBENEeHUH,
paccuuTaHHOM Ha HauMHAaIOIIUX ITojib30BaTenel SQL. 9T BO3MOXKHOCTHY OyIyT PaCCMOTPEHE! B IeTalsIx
B IPOOONI2KEHUN KHUTH.

Ecnu BaMm HeoOGxofuMa OOMONMHUTESIBFHAS BBOOHAsi MHGOpMalus, moceTute caiim PostgreSQL, TaM BHI
HaUOETe CCHIJIKYM Ha APYTHE PECYPCHI.
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Hactb Il. A3bIK SQL

B 9TOM dYacTu KHUTH ONUCHIBAETCS HucCHoJb30BaHMe s3bika SQL B PostgreSQL. Mrel HayHEM C
onucanus obmiero cuHTakcuca SQL, 3aTeM pacckaXkeM, KakK CO3[gaBaTh CTPYKTYPH IJId XpaHEHUS
OaHHBIX, KaK HaMNoJIHATh 0a3y [MaHHBIX M KaK BBINIONHSATH 3alpochl K HelW. B mpopmomxkeHum OyOoyT
TIepeYnCieHkbl CyIIeCTBYIOUIYE TUIIH JaHHBIX U (QYHKIINY, IpUMeHsaeMble ¢ KoMaHgamu SQL. U HakoHeI,
3aKOHYHUTCS 9Ta YaCTh PACCMOTPEHHEM BaKHBIX aCIIEKTOB HACTPOMKM 0a3bl MAHHBIX OIS OIITHMAIILHOM
IPOU3BOAUTEIILHOCTH.

MaTepuan 3TOH YaCcTH YHOPSAOOYEeH TaK, YTOOLI HOBHYOK MOT IIPOYHTATh €€ OT Havajla [0 KOHIa Hu
TIOJTHOCTBHIO IIOHSTH BCe TeMEI, He 3aberas Bmepén. IIpu 9ToOM IjIaBhl COEJIaHBI CAMOOOCTATOYHBIMH, TakK
YTO OIBITHHIE ITOJIF30BATEJIM MOTYT UHUTATh TJIaBHI II0 OTHenbHOCTU. MHGoOpMaNus B 3TOM YaCTU KHUTU
IpelcTaBJieHa B IOBECTBOBATEJILHOM CTUJIE U Pa3felieHa ITo TeMaM. Eciiui ke Bac HHTepecyeT popMasibHOe
U TIOJTHOE OITMCaHUe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OJIXKHBI y2Ke 3HaTb, KaK MOOKITIOYAThCSA K 0as3e maHHBIX PostgreSQL u
BHIITOJTHATH KOMaHOE! SQL. Ecnu BEI ell€ He 3HaeTe 3TOr0, peKOMeHOyeTCs CHadalla Ipo4yuTaTh JacTts .
Komangbr SQL 06BI9HO BBOASATCS B PSql — MHTEPAKTUBHOM TEPMHHAIbHOM mpuioxeHuu PostgreSQL, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 3TO# rnaBe omMCHIBAETCS CHHTAKCHUC s3biKa SQL. TemM caMbIM 3akIafbiBaeTcs (QYHOAMEHT IJis
clledyIolux TJaB, TAe OymeT momgpoGHO PacCMOTPEHO, KaK C MOMOIINbI0 KoMaHA SQL omuchIBaTh U
M3MEHSTh JaHHLIE.

ME&I coBeTyeM IPOYUTATE 3Ty I'JIaBY U TEM, KTO yKe 3HakKoM SQL, Tak Kak B Hell ONIKCHBAIOTCS HECKOJIBKO
TPaBUJI U KOHIIENIINM, KOTOPHIE pealn30BaHbl B pa3HbIX 6a3ax gaHHBEIX SQL 1mo-pa3HoOMYy UJIM OTHOCSITCS
TONBKO K PostgreSQL.

4.1. JleKcuuyeckas CTpPYKTypa

4

SQL-mtporpaMMa COCTOUT M3 MOCIIEeNoBaTENIbHOCTH KoMaHO. KoMaHma, B CBOIO ouepenb, IIPenCcTaBIseT
co6o¥ MoCIem0BaTEIbHOCTh KOMNOHEHMO8, OKAaHYUBAIOIIYIOCS TOUYKOM C 3amsaTol («;»). KoHer BXogHOTO
TIOTOKA TaKXKe CUYMTAeTCS KOHIIOM KOMaHIbl. Kakiie UMeHHO KOMIIOHEHTHI [OIIyCTUMEI [J11 KOHKPETHOM!
KOMAaH[bI, 3aBHCHUT OT €€ CHHTAKCHCA.

KoMmmoHeHTOM KOMaHOEl MOKeT OBITE K/1H0Uesoe €/1080, u0eHmugukamop, udeHmu@uKkamop 8 Kasblukax,
cmpoka (WIu KOHCTaHTa) WJIM CIeluaJIbHBIN CUMBOI. KOMIIOHEHTHI 0OBIYHO Pa3ensiioTCs TPOOeTbHEIMU
cuMmBonaMu (mrpo6er1, Tabysaius, IIePeBol CTPOKH), HO 3TO He TpebyeTcs, eClu HEeT HEOQHO3HAYHOCTH
(HampuMep, KOTHa CIIEIICHMBOJI OKa3bIBAETCS PSIIOM C KOMIOHEHTOM APYTOTO THIIA).

Hampumep, cienyioniuii TEKCT ABISETCS IPaBUIbHOM (CUHTaKcu4YecKu) SQL-IporpaMMoi:

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

9To mocnenoBaTeIFHOCTh TPEX KOMAaH], IT0 OTHOM B CTPOKE (XOTSI UX MOXKHO OBIIO PAa3MECTHUTh U B OOHY
CTPOKY MJIM Ha00OPOT, Pa3OeIuTh KOMaHIbl Ha HECKOJIPKO CTPOK).

Kpome atoro, SQL-mporpaMMbl MOTYT comepzKaTb KommeHmapuu. OHU He SABISIOTCS KOMIIOHEHTaMHU
KOMaHJ, a 110 CyTH PaBHOCUJIEHBI ITPOOEIbHEIM CUMBOJIAM.

Cunrtakcuc SQL He o4YeHb CTPOTrO OIpefenseT, KakKue KOMIIOHEHTHI HUAeHTUGUIUPYIOT KOMaHOH, a
KakKue — MX OIIepaHObpl WX TapaMeTphl. IIepBEle HECKOJIBKO KOMIIOHEHTOB OOBIYHO COfepzKaT HMS
KOMaH[bl, TaK 4YTO B [TAHHOM IIPMMEPE MBI MOXKeM ToBOpPuUTh 0 KoMaHmax «SELECT», «UPDATE» u
«INSERT». Ho manpuMep, KOMaHOa UPDATE TpeOyeT, 4TOOB TaKXKe B OnpenesIEHHOM II0JIOKEeHUH BCerma
CTOSIJT KOMIIOHEHT SET, a INSERT B IPUBEIEHHOM Bupe TpeOyeT Haludus KOMIIOHEHTa VALUES. TOYHEIe
CHUHTaAKCUYEeCKUe IIpaBUila OJIs1 KaXXOoi KoMaHObl onucalkl B YacTtu VI.

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

IToka3aHHBIE BHIIIIE KOMAHOLI COMEPZKAIM KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SIBASIIOTCS
IpUMepaMMu K/AH04esbiX C/108, TO €CTh CJIOB, MMeImUX (UKCUPOBAHHOE 3HaueHWe B s3bike SQL.
KommoHeHTHE MY_TABLE ¥ A SIBJISIIOTCS IIpuUMepamMu udeHmugukamopos. OHU UAEHTUPUIIUDPYIOT UMEHa
TabuIl, cTONOIIOB UK OPYTUX O0OBEKTOB 6a3 JaHHHBIX, B 3aBUCUMOCTH OT TOTO, I'l€ OHU MCIIOJIb3yIOTCS.
ITosToMy MHOTHA WX HA3BIBAIOT MPOCTO «MMeHaMu». KIII0YeBBIE CJI0BA M UAEHTU(PUKATOPHI MMEIOT
OOWHAKOBYIO JIEKCHUYECKYIO CTPYKTYPYy, TO €CTb, He 3Has $I3bIKA, HEJIb3s OIPENEJIUTbh, SIBJISETCS JIU
HEKOTOPHIM KOMIIOHEHT KJIIOYEBBEIM CJIOBOM HJIM HUAOEHTU(GUKATOPOM. I[TOIHEBIM CIHCOK KITIOYEBBIX CJIOB
npuBenéH B [Ipunoxenuu C.

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HuppaMu ¥ HAYUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS MTOOYEPKUBAHNEM, TaK YTO UIEeHTU(GUKATOPEI TAKOT'0 BUAA 3AIUIIEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH CTaHOapTa.

23



Cunrtakcuc SQL

CucrteMa BBIIENSAET O uAeHTH(HKaTOpa He 0Oojlee NAMEDATALEN-1 OaiiT, a 6ojee OIMHHBIE MMeHa
ycekatorcsa. [1o ymomyaHuio NAMEDATALEN paBHO 64, Tak 4TO MaKcCuUMalibHas OJIMHA UAeHTHU(UKaTOopa
paBHa 63 Oaiitam. Eciu 3TOro HegoCcTaTO4YHO, 3TOT IIpedesl MOXKHO yBEJIMYUTh, U3MEHUB KOHCTaHTY
NAMEDATALEN B datine src/include/pg_config _manual.h.

KmroueBrie ClIoBa ¥ UOEHTH(GUKATOPH 0€3 KaBhUYEeK BOCIIPUHHMAIOTCSA CHCTEMOM 0e3 yuéTa peructpa.
Takum oOGpa3om:

UPDATE MY_TABLE SET A

5;
PaBHOCHUJILHO 3aITHCH:

uPDaTE my_TabLE SeT a = 5;

YacTo ucmonk3yeTcs HedopManbHOe COoTIallleHue 3aluChHBaTh KITI0UeBLIe CI0BA 3aTIaBHBIMU OYKBaMH,
a UMeHa CTPOYHLIMH, HAalPUMeEP:

UPDATE my_table SET a = 5;

EcTh u mpyroii Tum uOeHTU(PUKATOPOB: omoesi€éHHble udeHmupukamopsl UMu udeHmupukamopsl 8
Kasvlukax. OHU 06pa3yTCcsS NpU 3aK/II04eHUHu 0OLIYHOro Habopa CHUMBOJIOB B [BOMHLIE KaBHIUKU (").
Takue ugmeHTU(GHUKATOPHI Bcerma OyayT CUUTAThCA HOeHTH(DHUKAaTOpaMH, HO He KIII0UeBLIMH CII0OBaMu. Tak
"select" MOXKHO MCIIOJIb30BaTh [Jid 0003HAYEHHUsS CTOJIOIa wiau TaOmIuIbl «select», Torma Kak select
0e3 KaBBIYEK OymeT BOCIPHUHST KakK KIIIOYEeBOe CJIOBO U IIPUBEHET K oImnbKe pa3bopa KOMaHOHEl B MECTE,
e OXUOAeTCs UM TaGIuILl uinu CToNO0Ia. ToT Ke MpUMep MOXKHO TepelucaTh C HOeHTu(PHUKaTopaMu
B KaBBIYKaX CJIEOVIOIINM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTnduKaTOpPH B KaBHIYKaX MOTYT COIEPKAaTh JII0OOBIE CHMBOJIBI, 38 MCKJIIOUEHNEM CHMBOJIa C KOOOM
0. (UToOBI BKIIOYHUTH B TAKOM UAEHTU(PUKATOP KaBEIYKH, IPOOYOIUPYHUTE UX.) ITO ITIO3BOISIET CO3MaBaTh
TaOIHUITLI ¥ CTOJIOIBI C UMEHaMHM, KOTOPhIe HHade Oy Obl HEBO3MOXKHEI, HAITPUMeED, C ITpodenaMu HITH
ammepcargamu. OrpaHuYeHne OJINHEL IIPHU 3TOM COXPaHSIETCH.

HNpoentuduKaTop, 3aKIIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBLIM OT PETrUCTpa, Torga Kak
UOeHTH(UKATOPE 63 KaBEIUEeK BCeTrfa MepeBOOsaTCS B HUXKHUHN peructp. Hampumep, noeHTH(GUKATOPEI
FOO, foo # "foo" CUUTAIOTCS OOUHAKOBEIMU B PostgreSQL, HO "Foo" ¥ "FOO" OTJIMYHEL APYT OT OPyTa U OT
npenpipymux Tpex. (IIpuBemeHre nMEH 0e3 KaBhIYEK K HUKHEMY PErUCTPY, Kak 3To mejaeT PostgreSQL,
HECOBMECTHMO CO cTaHAapToM SQL, KOTOPHIM TOBOPHUT O TOM, UTO MMEHA HOJIKHEI IIPUBOOUTLCS K
BEpPXHEMY peructpy. To ecThb, COTJIaCHO CTaHOapPTy foo HONXKHO OBITH SKBHBAJIEHTHO "FOO", a He
"foo". [ToaTOMy IpU CO3TaHUU MEPEHOCHMBIX ITPUIIOXKEHUN PEeKOMeHOyeTcs nu00 Bcerga 3aKIIodaTh
oIrpenesiEHHOEe UM B KaBHIUKHU, TUOO He 3aK/II0YaTh HUKOTIA.)

Emé onuna BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX IIO3BOJSET MCIOIL30BaTh CUMBOJEL Unicode mo ux
kKopmaM. Takol uaeHTU(UKATOP HadyuMHaeTCsd C Us (cTpouHas wuiau 3ariiaBHasd U ¥ aMIepcaH[), a 3aTeM
cpa3y 0e3 npobesioB UAET OBOKMHAS KaBblUKa, HAIpUMep Us"foo". (3aMeThTe, YTO IIPM 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopPoM &. UToOH! €€ n36eKaTh, OKPyXKaTe 3TOT oniepaTop npobenamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amuCHBaTh cuMBOJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hew
KOJ CUMBOJIa U3 YETHIPEX MEeCTHAAATEPUYHLIX Iudp, 1ubo o6paTHAs Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJ U3 IIeCTH MeCTHaanaTeprnuHex nudp. Hanpumep, ugeaTRGUKATOD "data" MOXKHO 3alucaTh Tak:

Us"d\0061t\+000061"

B crmemyromieM MeHee TPHUBHAIbHOM IIPUMEpPE 3aKOOUPOBAHO PYCCKOE CIIOBO «CJIOH», 3alHCaHHOe
KUPUIIINIIEeH:

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

Ecnu BB XOTUTE MCIIONH30BaTh He 00OPaTHYI0 KOCYI0 YEpPTy, a IPYroH CIEeICUMBOJ, ero MOXHO YKa3aTh,
mo6GaBUB UESCAPE TIOC/IE CTPOKHU, HAIIPUMED:

Uus"d!0061t!+000061" UESCAPE '"!'
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B KauecTBe cIerncuMBOIa MOXKHO BHIOpPATh J1I000H CHUMBOJI, KpOMe IIeCTHAAIIATePUIHON MU(PH], 3HAKa
ILTIOC, anmocTpoda, KaBEYKKW UK ITPOO6eThbHOT0 CUMBOIA. 3aMeThTe, UTO CIIeIICHMBOJI 3aKJII04YaeTCs He B
IBOMHBIE KAaBBIYKH, a B alOCTPO(HI, ITocjie UESCAPE.

YToOH cHenaTh CIIECUMBOJIOM 3HaK anmocTpoda, HATUIITKUTE eTO ABAXKIH.

3amuceiBaTh cypporatHeie mapbl UTF-16 um TakuM 06pa30oM COCTaBISITH CHMBOJIBI C KOmaMu OOJbIIe
yeM U+FFFF MoxHO mHu00 B 4eTHIPEX-, MO0 B IMIECTU3HAYHOM (opMe, XOTSA HaIM4Ke IMIeCTU3HAYHOH
(bopMBI TEXHUYUECKH AefiaeT 3TO HeHyKHBIM. (CypporaTHbie IIapbl He COXPaHSAIOTCSA HEIIOCPENCTBEHHO, a
00BEIUHSIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Komupyetcsi B UTF-8.)

Korma xomupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHELIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobOpa3yeTcss B (PaKTHUECKYI0 KOOWPOBKY CepBepa; eCiIu Takoe mnpeobpa3oBaHue HEBO3MOXKHO,
BBIIAETCS OIIMOKA.

4.1.2. KOHCTaHThI

B PostgreSQL ecTh Tpu THUIIa KOHCTAHT NOOpa3ymesdeMbiXx Munog: CTPOKU, OUTOBBIE CTPOKHU U YHCIIA.
KoHCcTaHTH MOXKHO TaKXKe 3allMChIBaTh, YKa3bIBasi THUIHl SIBHO, YTO II0O3BOJISET IIPEACTAaBUTh UX Oojee
TOYHO U 0O6paboTaTh Oonee 3¢pPeKTUBHO. DTH BapHUAHTHEI PaCCMaTPHUBAIOTCS B CIeOyIOIINX IToApas3aenax.

4.1.2.1. CTPpOKOBbI€ KOHCTaHTbI

CtpokoBasi KoHCTaHTa B SQL — 9TO oOBYHAs NOCIEOOBATEIbHOCTH CHMBOJIOB, 3aKI/IIOYEHHAS B
arroctpodml ('), HampumMep: '3to ctpoka'. YTOOB BKIIIOYUTH alloCTPO¢ B CTPOKY, HAIIMIINTE B HEX OBa
amocTtpoda psmoM, HampuMep: 'XKanma n''Apx'. 3aMeTbTe, 3TO He TO XKe caMoe, YTO [IBOMHAas KaBBIYKa

(")‘

I[IBe CTPOKOBBIE KOHCTAHTHI, pa3feiéHHbe TPOOENbHBIMU CUMBOJIAMU U MUHUMYM OOHUM nepesodom
CcmpoKu, o6bregUHSAIOTCS B OOHY M 00pabaThIBAlOTCS, KaK eciu OBl CTPOKa Obljla 3amrcaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT 'foo'
'bar’';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3allUCh:
SELECT 'foo' 'bar’';
CUMTAETCSI CHHTAKCHUUYECKOU OIIuOKOoM. (DTO HECKOJIPKO CTPaHHOE IIOBedeHte oIpeneeHO B CTaHOapTe
SQL, PostgreSQL mpocTo cienyeT eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTesibHOCTAMM B ctune C

PostgreSQL TakxkKe MpUHHMAaET «CIEII0oCIeq0BaTeIbHOCTH», YTO SBJISETCS paclliupeHueM CTaHOapTa
SQL. CTpoka CO CIENIOCJIEIOBATEIbHOCTSIMU HadWMHAETCs C OYKBHI E (3arjlaBHONM WM CTPOYHOI),
CTOSIIIIEN HEIOCPEACTBEHHO Ilepeld amocTpodoM, HampuMmep: E'foo'. (Korma KOHCTaHTa CO
CIIEIIIOCIIEI0BATEILHOCTHIO Pa30uBaeTCs Ha HECKOJIBKO CTPOK, OYKBY E HY2KHO ITOCTABUTh TOJIBKO ITEepe
TIePBLIM OTKPBIBAIOIINM artoCcTPo¢oM.) BHYTpPH TaKuX CTPOK CUMBOJI 00paTHOM KOCOM 4epTHI (\) HaUnHaeT
C-rtomo06HEBIE CneunocsiedogameibHOCMU, B KOTOPHIX CoOYeTaHWe 00PaTHOM KOCOM YePTHI CO CIIENYIOIINM
cuMBoJIoM(aMi) Ja€T onpenenéHHoe 6aliToBoe 3HaYeHHne, KaK IToKa3aHo B Taomume 4.1.

Taonaumna 4.1. CnenmocjieqoBaTeJIbHOCTH

CrnenmnociegoBaTre/ILHOCTE HHuTepupeTamus
\b CHUMBOJI «3a00i»
\f nomada GopMHI
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\n HOBas CTPOKa

\r BO3BpaT KapeTKu

\t TaOyIaIus

\o, \oo, \ooo (o = 0-7) BOCBMEPHUYHOE 3HaUeHue OanTa

\xh, \xhh (h = 0-9, A-F) HecTHaOIlaTepUYHOe 3HaYeHue Oalita

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-0UTHHIN HIEeCTHAOATEPUYHBIN KO
cumMmBoJjia Unicode

JIro60t mpyroi CUMBOJI, UOYIIHY IOCIIe 0OpaTHOM KOCOM YepTH, BOCIPUHUMAaETCsI OyKBaJIbHO. Takum
06pa3oM, YTOOBI BKITIOUHUTh B CTPOKY OOPaTHYIO KOCYIO YepPTy, HY2KHO HaIlMCaTh OBe KOCBIX Y4epTHl (\\).
Tak 2Ke MOXKHO BKJIIOUUTh B CTPOKY anmocTpod, Hamucas \ ', B JOIOJIHEHNE K OOBIYHOMY CIIOCO0y ''.

Bel OomKHBI 1M03a00THUTLCS, dYTOOBI OaWTOBBEIE IIOCIEOOBATEIBHOCTH, KOTOPEHIE BHI CO30AéTe
TaKkuM 00pa3oM, OCOOEHHO B BOCBMEPHYHOM U MIECTHAAIATEPUYHOM 3amucH, OOpa30BHIBAIA
OONyCTUMBIE CHMBOJIBI B CEPBEPHOM KOOWPOBKe. Takike MOXKeT OBITh IIOJIE3HO WUCIIOJIE30BaTh
crennocnegoBaTenbHOCTH Unicode uny anbTepHAaTUBHYIO 3allUCh, ONUCaHHYIO B [Tonpaspnene 4.1.2.3; B
9TOM ClIy4dae cepBep OymeT MPOBepPsITh, BO3MOKHO U ITPeoObpa3oBaTh YKa3aHHBIM CUMBOJI.

BHHUMaHue

Ecnu nmapametp koHburypamnuu standard conforming strings umeet 3HaueHue off, PostgreSQL
pacro3HaéT obpaTHYI0 KOCYyl0 4YepTy KaK CIeICMMBOJI U B OOBIYHEIX CTPOKAX, M B CTPOKax
Co cuennocnenoBaTenbHOCTAMU. OmHako B Bepcum PostgreSQL 9.1 mo yMomndanHWIO IPUHSTO
3HaUYeHHWe on, ¥ B 9TOM cJiydae oOpaTHas Kocas depTa PacIO3HAETCS TOJBKO B CIELCTPOKaXx.
9710 noBefeHUe OOMIbIIE COOTBETCTBYET CTaHAApPTy, XOTS MOXKeT HapyIuTh paboTy NPUIIOKEHNH,
paccuuTaHHBIX Ha NPeObIAyIIui pexkuM, Korga obpaTHas Kocasl 4yepTa paclio3HaBajach Be3fe. B
KadueCTBe BPDEMEHHOTO pelleHNUs BB MOXKeTe U3MEeHUTh 9TOT llapaMeTp Ha of f, HO JIy4Ille YUTH OT
TakKo¥ mpakTuku. Eciiu BaM HykHO, 4T0OBR oO6paTHasi Kocas dyepTa IPencTaBisiiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTaHTY C E.

B pomonHeHuMe K standard_conforming_strings IIOBemeHueM o0OpaTHOM KOCOW dYepTH B
CTPOKOBEIX KOHCTaHTaX yIPaBId0T mapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOI ¢ KomgoM 0.

4.1.2.3. CTpOKOBbIe KOHCTaHTbI CO cneunocnepnoBatesbHocTAMM Unicode

PostgreSQL Takke mompepKHUBaeT €Il€ ONWH BapHaHT CHELIIOCIefoBaTeIbHOCTEM, MTO3BOISIONIUN
BKJIIOYaTh B CTpoKH cuMBoabl Unicode mmo wux komamM. CTpokKoBassi KOHCTaHTa CO
crienmocienoBatenbHOCTIMU Unicode HauMHaeTcs € Us (CTpoudHasi UM 3arjaBHas U m aMIlepcaHq), a
3aTeM cpaly 6e3 nmpobenoB UOET amocTpod, HampuMep Us'foo'. (3aMeTbTe, YTO HPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTh C OIIepaTopoM &. UYToOwI €€ n36ekaTh, OKpPyKalTe 3TOT onepaTop mpobemamu.) 3aTeM
B amocTpodax MOXKHO 3amuchiBaTh cuMBOIb Unicode mByMsi crmocobGamu: oOpaTHas Kocasl YyepTa, a 3a
Hel KOI CUMBOJIa M3 YEeTHIPEX IIecTHAOIlaTePHUUYHLIX udp, mubo o6paTHas Kocas uyepTa, 3HaK IIIIOC, a
3aTeM KO M3 IIeCTHU IIeCTHaAlaTepUYHbIX udp. HampumMep, CTPOKy 'data' MOXKHO 3alucaTh TakK:

Us'd\0061t\+000061"

B cnepymoomeM MeHee TPHBHAIBHOM IIpEMepe 3aKOOMPOBAHO DPYCCKOE CJIOBO «CJIOH», 3alllMCaHHOe
KUPUITUIEN:

Us&'\0441\043B\043E\043D"'

Ecnu BB XOTUTE MCIIONB30BaTh HE 0OPATHYI0 KOCYIO YEPTY, a APYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
no0aBUB UESCAPEIIOC/IE CTPOKH, HAIIPUMED:

26



Cunrtakcuc SQL

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

B KaudecTBe crmerncuMBoOia MOXKHO BHIOpPATh 11000 CUMBOJI, KpOMe IIeCTHAAIlaTEPUYHON HUGPE], 3HAKa
IUTIOC, anocTpoda, KaBhIYKU UM TPOOEeIbHOT0 CUMBOJIA.

YT0OBI BKITIOYNUTH CIIELICUMBOJI B CTPOKY 6YKBaJ'ILHO, HaIIUIIWUTE ero OBazKOhbI.

3anuceiBaTh cypporaTtHbie mapel UTF-16 1 TakuM 00pa3oM COCTABISITH CUMBOJIBI C KomaMu OOJbIle
yeM U+FFFF mMoxHO 60 B 4eTHIPEX-, MO0 B IIECTU3HAYHOM (opMe, XOTSI HaNIM4Ue MIeCTU3HAYHOMU
bopMBI TEXHUYECKHU AeflaeT 3TO HeHYKHBIM. (CypporaTHbie ITapbl HE COXPaHSIOTCS HEIIOCPEOCTBEHHO, a
00BbeOUHSIOTCS B OOUH CUMBOJI, KOTOPHIM 3aTeM Konupyetcs B UTF-8.)

Korpa xkogupoBka cepsepa — He UTF-8, cuMBOJ ¢ KOJOM, yKa3aHHBIM 9TOU CIELNIOCIeN0BaTEIbHOCTEIO,
npeobpa3yeTcs B (paKTHUUECKYyI0 KOOWPOBKY CepBepa; €ClIU TakKoe mnpeoOpa3oBaHUe HEBO3MOXKHO,
BBIHAETCS ommubKa.

Takke 3aMeTbTe, YTO cIelmnociiefoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTAaHTaxX paboTaloT, TOJIBKO
Korpga mapaMmeTp KoHdurypaiumu standard conforming strings paBeH on. DTO 0OBSICHSAETCA TeM, YUTO
WHaye KIUEeHTCKUE IIPorpaMMmel, IIpoBepsoIue SQL-onepaTopsl, MOKHO OyOeT BBECTH B 3abJIyKAeHUE
U 9KCIUIyaTUPOBaTh 3TO KakK yI3BUMOCTL, HanpuMep, misd SQL-unweknuit. Ecnu aTOT mapamMeTp uMeeT
3HaueHUe of f, 3TU CIENIOCIIeoBaTEeILHOCTU OyAyT BHI3LIBAThH OUIMOKY.

4.1.2.4. CTPOKOBble KOHCTaHThbl, 3aKJIIOYéHHbIe B A,0J1J1apbl

XoTsT CTaHOAPTHBIM CHUHTAKCHUC IJIS CTPOKOBHIX KOHCTAHT OOBIYHO OOCTATOYHO yHOOeH, OH MOIKET
IIJIOXO0 YHUTATBHCS, KOTJla CTPOKA COOEPKHUT MHOT'O amocTpodoB mmm oOpaTHBIX KOCHIX YEPT, TAaK Kak
KaX[Obll TAaKOW CHMBOJ IIPUXOOUTCS AyOIupoBaTh. YTOOBI M B TAaKWUX CIIydasX 3aIllpOChl OCTaBaJIUCh
yuTaeMbiMH, PostgreSQL mpeparaer emé oguH CIIoco0 3allMCHU CTPOKOBBIX KOHCTAHT — «3aKJIIOUYEeHHEe
CTPOK B moiutapkl». CTPOKOBasi KOHCTAHTA, 3aK/II0YEHHAS B [OJIJIaphbl, HAYMHAETCS CO 3HaKa [oJjiapa
(%), He0OsI3aTENBHOT'O «Tera» U3 HECKOJIBKUX CUMBOJIOB U €III€ OJTHOTO 3HaKa AoJjijlapa, 3aTEM COOEePXKUT
OOBIYHYIO TTOCJIENOBATEIbHOCTh CUMBOJIOB, COCTABIIAIONIYIO CTPOKY, 1 OKaQHYMBAETCS 3HAKOM [0JjIapa,
TeM JKe TeroM U 3aMBbIKAIOIIUM 3HAKOM fojlapa. Hanpumep, cTpoky «2KaHHa A'ApK» MOXKHO 3alucaTh
B HoJIIapax OAByMS criocobamMmu:

$S$Xauua 0'ApkS$SS
$SomeTag$Xauua n'Apk$SSomeTags$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPOo(Bl He HYXKHO 3alMUCHIBaTh 0COObIM oOpa3oM. Ha camom
Iesie, B CTPOKE, 3aKII0YEHHOM B IOJIJIaphl, BCE CUMBOJIBI MOKHO 32l CHIBATh B YHMCTOM BUJIE: COOEPKIMOE
CTPOKU Bcerpa 3anuchiBaercss OykBanbHO. Hu obpaTHasi Kocas depTa, HU [axXKe 3HAK Aojjlapa He
SIBIISIIOTCSL CIIEIICUMBOJIaMM, €CJIM TOJIbKO OHU He 00pa3yloT IIOCJIeoBaTeIbHOCTh, COOTBETCTBYIOUIVIO
OTKPLIBAIOIIEMY TETY.

CTpoKOBBEIE KOHCTAHTHI B AOJIIapaX MOXKHO BKJIQBIBAaTh OPYT B OPyTa, BeIOMpas Ha Pa3HBIX YPOBHSIX
BJIOJKEHHOCTU pa3Hble Teru. Yallle BCEro 3TO HCHOJIb3yeTCs NPU HalKWCaHUU OIpefeneHul (GyHKITUH.
Hampumep:

Sfunction$
BEGIN
RETURN ($1 ~ $gS$[\t\r\n\v\\15g$);
END;
Sfunction$

3mech mocnIemoBaTeIbHOCTE $g$ [\t\r\n\v\\]S$g$ IIpencTraBiaseT B JojlylapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas 6yneT obpaboTaHa, kKorma PostgreSQL 6ymeT BHITIONHATE 3Ty GyHKIUIO. HO Tak Kak
9Ta IOCIeO0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TEr'y B HoJapax (Sfunction$), C TOUKU 3pEHUS
BHEIITHEH CTPOKU 3TO MPOCTO OOLIYHBIE CUMBOJILI BHYTPU KOHCTAHTHI.

Ter CcTPOKM B foJlapax, eCid OH MPUCYTCTBYET, MOJKEH COOTBETCTBOBATH MPABHUIIaAM, ONMpPENeTéHHBIM
oJIsT UOeHTH(UKATOPOB 6e3 KaBLIYEK, ¥ K TOMY zKe He [OJIXKeH CodepXaTh 3HaK mojjapa. Teru
PeruCTpo3aBUCHUMEBI, TdK 4YTO Stag$String contentS$tag$ — IIpaBUJIbBHad CTPOKaA, a STAGSString
contentS$tag$ — HeT.
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CTpoka B pmojuiapax, ClemyoInas 3a KIJTIOUEBBIM CJIOBOM WU UOEHTU(MUKATOPOM, HOJIKHA OTHEISITHCS
OT Hero mpoOeylbHBEIMKM CUMBOJIaMH, WHade OoJyiap OyAeT CUMTAThCA IIPOHNOJIKEHUEM MHPENBIAYIIETO
upeHTudUKaTopa.

3akI04YeHne CTPOK B HOJIIaPH He SIBIIETCS YacThio cTaHgapra SQL, Ho wacTo 910 601ee ymoOGHEIHN CcT10C00
3aNMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHOAPTHHIM BapuaHT ¢ anoctpodamu. OH 0COGEHHO II0JIE3€H,
KOTZla HYXKHO IPENCTABUThH CTPOKOBYI0 KOHCTAHTY BHYTPHW OPYTOHM CTPOKM, YTO HacTo TpebyeTcs B
OIIpeNesIeHUusIX MPOLenypPHBX GYHKIWH. OrpaHUYUBIINCH TOJBKO anocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 4YepTy B IPUBEOEHHOM IIPUMEPE MHPUIIIOCH OBl 3alMCHIBATH YETHIPHMS TAKUMU CHMBOJIAMU,
KOTOpBIEe OBl 3aTEM YMEHBIIWINUCEH OO0 OBYX IPU pa3bope BHEIIHEH CTPOKH, U HAKOHEIl 10 OJHOI'0 IIpHU
00paboTKe BHYTPEHHEHW CTPOKU BO BPEMS BHITIOTHEHUS (QYHKIHH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTaHTbI

BuToBbIE CTPOKOBBEIE KOHCTAHTHI IIOXOXHK Ha OOBIYHBEIE C HOIOJHUTEIBHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOI), NoOaBIEeHHOW HETIOCPENCTBEHHO Iepey OTKPBHIBAIOIINM arnocTpodoM (6e3 mpoMexXKyTOUHBIX
npo06esioB), HANIpUMepP: B'1001'. B OUTOBBIX CTPOKOBBIX KOHCTAHTaX JOIMYCKAIOTCS JIMIIL CUMBOJIEL 0 U 1.

BuToBBIE KOHCTAHTHI MOT'YT OBITH 3allMCAHBl U MIO-APYTOMY, B IIeCTHaAlaTePUYHOM BHAeE, C Ha4aJIbHOU
OYKBOI X (3aryIaBHOM U CTPOYHOM), HAarIpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeTHIpEe OBOMYHEBIX TUQPHE 3aMEeHAI0TCS OOHOM IITeCTHaAIlaTePUIHOH.

O6e (1)0pr1 3allMCH OOIIYCKAIOT IIEPEHOC CTPOK TakK 2Ke, KaK U OOBIYHEIE CTPOKOBEBIE KOHCTAHTHI. OpHako
3aKJII049YaTh B JOJINIAPEI OHTOBEIE CTPOKHU HEJIb34.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucnoBbele KOHCTAHTHI MOTYT OBITH 3aJaHBI B CIIEAYIOIIEM OOIIeM BUOE:

ITHQPEI

qHu@psel. [ quppEl] [e [+—] gHQPHI]
[gu@psl] . quppri[e [+—]1 yHPPEI]
qu@pele [+—] HHPPEBI

TOe pugpsr — 3TO OOHA WU HECKONBKO mecATHYHBIX Iuep (0..9). [To unu mocie OeCATUYHOM TOUYKU
(rTpu €€ HanmU4YMM) OOJIKHA OBITh MUHUMYM ofHa Hudpa. Kak MuHMMYyM onHa 1udpa monKHa ClIegoBaTh
3a 0o003HaUYeHHEeM IKCIIOHEHTHI (e), €CIIH OHO IPHUCYTCTBYeT. B 4YMCIIOBOM KOHCTaHTe He MOXKEeT OBITh
mpo6esioB UKW OAPYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAK MHHYC WM IJIIOC B Hadajie CTPOKU He
CUMTAETCs 4YacCThIO YMCJIa; 3TO OIepaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnbpko IIPUMEPOB OOIIYCTUMBIX YHUCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucymoBasi KOHCTAHTa, HE copepzKallas TOYKM M SKCIOHEHTH, M3HAYalbHO pPacCMaTpPUBAETCsS Kak
KOHCTaHTa THUIIA integer, €ClIH €€ 3HAUYEHWE yMellaeTcsd B 32-OMTHBI THUI integer; 3aTeM Kak
KOHCTaHTa THUIa bigint, eclu eé 3HadYeHUe yMeIaeTcs B 64-OMTHEIM bigint; B IPOTUBHOM ClIydae
OHa MMPUHUMAET THUIl numeric. KOHCTAHTH, cogepaKalliie JeCATUYHBIE TOYKY U/UJTH 9KCIIOHEHTHI, BCeraa
CYMTAIOTCS KOHCTAQHTAMM THUIIA numeric.

HM3HayanmbHO HA3HAYEHHBIM THUII HAaHHBIX YMCJIOBOM KOHCTAHTHI 3TO TOJBKO OTIIPaBHAs TO4YKa [
aJITOPUTMOB OITpefieIeHus TUila. B 60JBIIMHCTBE CJIy4yaeB KOHCTaHTa OyJeT aBTOMaTU4YeCKHU IIpUBeeHa
K Haubojlee TIOOXOOAIIEMY THUIIY [JIsI OaHHOTO KOHTEKCTa. IIpu HeoOXOOUMOCTH BBHI MOXKETE
NPUHYOUTEJIFHO UHTEPIPETUPOBATh YHUCIIOBOE 3HAUYEHNE KaK 3HaYeHNWe ONpenesIEHHOT0 TUIla, IPUBES
ero TUII K Hy>KHOMY. Hanmpumep, Bbl MOXKeTe cesiaTh, YTOOHI YMCJIOBOE 3HAUYEHNE PAaCCMaTPUBAJIOCh KaK
uMerolnee TUII real (float4), HAIUCaB:
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REAL '1.23'" —— CTPOKOBHIHE CTHIb
1.23::REAL —-— cTunb PostgreSQL (UCTOpPUUECKUH)

Ha camoMm pene 3TO TONBKO YacTHBIE CJIyYad CHUHTAKCHCA NPUBENEHUS THUIIOB, KOTOPHIH Oymer
paccMaTpuBaThCS Haee.

4.1.2.7. KOHCTaHTbl Apyrux TUNoOB

4

KOHCT&HTY 00blYHO20 TUIIA MOXKHO BBECTH OOHUM U3 CIIeOYIOIIUX CcI10c000B:

type 'string'
'string'::type
CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IIePefaéTCs Ipoleaype npeobpa3oBaHus BBOAA OJIs TUIIa, 0003HAYEHHOT'O
30ech type. Pe3ymbTaToM CTAHOBUTCS KOHCTAaHTA YKal3aHHOTO TWMa. fBHOe MpPUBENEHWE THIIA
MOYKHO OIYCTHUTh, €CJIM HYXKHBIM TUN KOHCTAHTHI OMPENeseTCs OMHO3HAYHO (Hampumep, KOoraa OHa
TTPHUCBAaWBAETCS HETIOCPEACTBEHHO CTOOILY TabMUIIEI), TaK KaK B 9TOM ClIy4yae MPUBEIEHUE TPOUCXOIUT
aBTOMATUYECKH.

CTpOKOBYIO KOHCTAQHTY MOZ2KHO 3allCaTh, MCIIOJIb3YA KadkK OOBLIUHBLIM CHUHTAKCHUC SQL, TaK " (bOpMaT C
OoJiliapaMu.

TakxKe MOXKHO 3amucaTh IPUBENEHNE TUIIOB, UCTIOJIb3YSI CUHTAKCUC (QYHKIIMM:

typename ( 'string' )

HO 9TO paboTaeT He 15 BCeX UMEH TUIIOB; MoApoOHee 06 3ToM HanucaHo B [logpasnene 4.2.9.
KoHcTpykumio ::, CAST() ¥ CHUHTAKCHUC BHI30Ba (QYHKIIMM MOXKHO TaK¥XKe MCIOIb30BaTh [IJIs
peoOpal30BaHUs TUIIOB OOLIYHEIX BEIPAXKEHUM BO BPEMS BEIIIOJIHEHU S, KakK onucaHo B [Togpasnerne 4.2.9.
Bo wu3bekaHne CHUHTAKCHUYECKOW HEONPEneEéHHOCTH, 3allUCh run 'crpoxa' MOIKHO HCIIOJIb30BaTh

TOJIBKO [MOJId YKa3aHHsA THIIA HpOCTOfI TEKCTOBOM KOHCTAHTHI. E]J_le OOHO OrpaHHW4YeHHNe 3alluCHU THII
'crpokxa': OHA He pa60TaeT OJIs MAaCCHBOB; OJId TaKUX KOHCTAHT CJIefyeT MCIIOJIb30BaTh : : UKW CAST ().

CuHTaAKCHC CAST () cooTBeTCTByeT SQL, a 3amMCh type 'string' SBAsSETCSA 0000IIeHMEM CTaHOapTa:
B SQL Takol CMHTAKCHC NOAOEP>KMBAEeT TOJILKO HEKOTOPHIE THUIILI JaHHBIX, HO PostgreSQL mo3BomnsieT
HUCIONIb30BaTh €ro ajid Bcex. CHHTAKCHUC C : : UMeeT UCTOpUuYecKue KOpHU B PostgreSQL, Kak u 3anuce
B BH[€ BBI30Ba QYyHKILIMH.

1.3. OnepaTopbsl

HNms omepaTtopa ob6pa3yeT IIOCIEZOBaATEILHOCTh He 0ojiee yeM NAMEDATALEN-1 (mo ymondganuio 63)
CHMBOJIOB U3 CJIe[YIOIero CIucKa:

F-F<>=~1@#% "~ &| ?
OJIHaKO noJis UMEH OIIeEpaToOpPOB €CThb e]l[é HECKOJIBKO OTpaHquHHfI:

* CouyeTaHUSI CUMBOJIOB —— U /* He MOT'YT IIPDUCYTCTBOBATh B MMEHHU OIl€epaTOpa, TaK KaK OHU 6}7JIYT
o6o03HavaTh HA4YaIo0 KOMMEHTapusd.

* MHOroCUMBOJIbHOE UMS olmepaTtopa He MO2XKET 3aKaH4YUBAThCAd 3HAKOM + UJIX —, €CJIK TOJIBKO OHO He
COOEPXKUT TaKzKe OOUH U3 3TUX CUMBOJIOB:

~1@#% "~ &| 7

Hampumep, @- — OOIIycTHMOE HMS OIlepaTopa, a *— — HeT. brnarogaps 9ToOMy OrpaHHYeHHIo,
PostgreSQL mozxkeT pa3bupaTh KOppeKTHBEIe SQL-3ampock 6e3 mMpo6esioB MeKay KOMIOHEHTaMH.

3amuceiBasi HecTaHOapTHBEIE SQL-omepaTophl, OOBIYHO HYXKHO OTHENISTh MMeHa COCEIHUX OIlepaTOpOoB
npobenamMu OIS OMHO3HAYHOCTH. HammpuMep, eCiiy BEI OIIpedesIuiIi JIeBhIi YHAPHBIN OllepaTop C UMeHeM
@, BEI HE MOZKeTe HallucaTh X*QY, a MOJIZKHBI HallucaTh X* @Y, 4ToOBI PostgreSQL ogHO3HAYHO ITPOYUTAIT
9TO KakK [Ba ollepaTopa, a He OfuH.
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4.1.4. CneumvanbHblie 3HAKU

HeKOTopBIe HEe a_TI(I)aBI/ITHO-I_II/I(prBLIe CHMBOJIBI MMEIOT CIIellMaJIbHO€ 3Ha4Y€Hue, HO IIPpHU 3TOM
He 4ABJIAIOTCA OIlepaTOopaMMu. HonpoGHee UX HUCIIOJIb30OBAHUE 6y;11eT PaCCMOTPEHO IIPpKU OIIMCaHHuu
COOTBETCTBYIOIIIEI'O 3JIEMEHTa CUHTaKCHCa. 3mech OHU YIIOMUHAIOTCHA TOJIBKO OJIsd CBEAEHUA U o6o01IeHus
UX IIpegHa3Ha4YeHud.

* 3Hak mosutapa ($), mpeaBapsIOMIUi YUCII0, UCIIOTb3YeTCs O MPEeaCTaBIeHUs ITO3UIIMOHHOTO
rnapamMeTpa B TeJie onpeneaeHus PyHKIIUNA UK IOATOTOBIEHHOr0 OIepaTopa. B Apyrux KOHTeKCTax
3HAK OoJIjlapa MOXKeT OBITh YaCThI0 MAEHTHU(HUKATOPA HUJIM CTPOKOBOM KOHCTAHTEI, 3aKII0YEHHON B
OOJIIapHL.

* Kpyrmabie ckoOKH ( () ) UMEIOT OOBIYHOE 3HAYEeHNEe U IPUMEHSIIOTCS /ISl TPYIIUPOBKY BhIPAXKEHUM
Y TIOBBIIIIEHUS IIPUOPUTETA Ollepaliuii. B HEKOTOPHIX CIydYasax CKOOKM — 3TO HeoOXomumMasi 4acThb
CUHTAKCHCa oIpenenéHHbXx SQL-KoMaH.

* KpampaTHble CKOOKM ([]) IIPUMEHSIIOTCS IJIsI BEIIETIEHUS 3JIeMEeHTOB MaccuBa. [logpoOHee MaCCUBHI
paccMmaTpuBaloTcs B Pa3mene 8.15.

* 3angrrwie (,) HUCITIOJIB3YIOTCA B HEKOTOPHIX CHHTAKCUYECKUX KOHCTPYKIUAX OJIAA PAa3OEeJIEHUd
3JIEMEHTOB CIIMCKa.

* Touxka c 3amsaTou (; ) 3aBepiaeT KoMaHOy SQL. OHa He MOXKeT HaXOOUThCSA HUTHE BHYTPU KOMaHIHI,
3a UCK/II0UYEHNEM CTPOKOBBIX KOHCTAHT MU UIeHTU(PUKATOPOB B KaBLIUKaX.

* JIBoeToume (:) IpUMEHSIETCS OJII BEIOOPKU «Cpe30B» MacCUBOB (cM. Pa3pmen 8.15.) B HeKOTOPHIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeToure MoKeT OBITh TPeGUKCOM B UMEHU
[IepeMeHHOU.

* 3BE3m0oYKa (*) MCIONIB3yETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHNE BCEX MOJIEe CTPOKHU
WJIU COCTAaBHOTO 3HadYeHus. OHA TaKyKe UMEeeT CIlellMaabHOoe 3HaYeHWe, KOTAA UCIIOJIb3YyeTCsS KakK
apryMeHT HEKOTOPHIX arperaTHHIX PYHKUWH, @ MMEHHO (QYHKIIUHM, KOTOPLIM HE HYXKHBI STBHBLIE
rmapaMeTpHl.

* Touka (.) HCIIONb3yeTCs B YHCJIOBBIX KOHCTAHTAaX, a TaK¥Ke OJIA OTOEeIeHUs UMEH CXeMbI, TaOIHUIThl U
cTOoJIOIA.

4.1.5. KomMmeHTapum

4

KOMMeHTapI/Iﬁ — 3TO IIOCJIIEJOBATEJILHOCTE CHMBOJIOB, KOTOpPasd HaA4YHWHaeTCA C OBYX MHUHYCOB U
IIPOOOJIZKAaEeTCAd 00 KOHIIa CTPOKHK, HAITPHUMED:

—— DTO CTaHIAPTHBEH KOMMEeHTapu# SQL

Kpome sToro, 6;10uHbEle KOMMEHTAapPUHU MOXKHO 3alUCHIBATh B cTUie C:

/* MHOTOCTPOUYHLIE KOMMEHTAaPHH
* C BIOXEHHOCTLIO: /* BIOXEHHBIH GIOK KOMMEHTapud */

*/

roe KOMMeHTapuil HauuHaeTCs C /* U IPOHOJIZKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. Bio4yHbIe
KOMMEHTapHM MOXKHO BKJIaAbIBaTh APYT B APYyTa, KakK pa3pemnieHo 1o ctaumapty SQL (Ho He pa3pelleHo B
C), Tak 4TO BB MOXKETE KOMMEHTHUPOBATE O0JIbIHe 6JIOKH KOa, KOTOPBIE ITPH 3TOM YK€ MOT'YT COfiepPKaTh
OJIOKM KOMMEHTAPHEB.

KOMMeHTapI/Iﬁ yoandeTCda M3 BXOOHOIO IIOTOKA B Ha4dajle CMHTAKCHU4YEeCKOI'O aHaJlu3a " CbaKTI/I‘-IeCKI/I
3aMeHseTCs TpoOeIoM.

1.6. NpuopuTteThbl ONepaTopoB

B Tab6nune 4.2 moka3aHBl IIPUOPUTETHI M OYEPEOHOCTL OIepPaTOpPoB, meHdcTByloique B PostgreSQL.
BOnBIIMHCTBO OII€PaTOPOB UMEIOT OJMHAKOBHIM IIPUOPUTET U BHIUUCIISIOTCS CJIeBa HaIlpaBo. [IpuopuTer
U OYEepPETHOCTH OIIEPATOPOB KECTKO (PUKCHUPOBAHLI B CUHTAKCUYECKOM aHanu3aTope. Ecy BBl XOTUTE,
4yTOOBI BEHIpazKeHHEe C HECKOJIILKHMMH OIlepaTopaMH pa30upasioch He B TOM IIOPSOKE, KOTOPBIM OHUKTYIOT
9TH IPHUOPUTETHI, OOABbTE CKOOKH.
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Ta6aumna 4.2. [IpuopuTeT OMEepaTopoB (OT 0OIBINTEr0 K MEHbIIIEeMY)

Oneparop/371€MeHT O4yepeéaHoCTh Onucanue
clieBa-HaIlpaBo pa3menuTent UMEH TabUILI U CTOI0Ia
CcJieBa-HamIpaBo IpuBefeHue TUIOB B cTuie PostgreSQL
[] clieBa-HaIlpaBo BBIOOD 3JIEMEHTa MaccuBa
+ - CIIpaBa-HaJiIeBO YHapHBIN IIIOC, YHAPHBIM MUHYC
A clieBa-HaIlpaBo BO3BeeHME B CTEIIEHb
* /% cJIeBa-HaIIPaBo YMHOXEHUE, IeJIeHue, OCTaTOK OT

neJieHnus

+ —

CJieBa-HaIIpaBO

CJIO2KE€HHuEe, BEIYUTaHue

(;mro6o¥ mpyTol orepaTop)

CJieBa-HallpaBO

BCe Opyrue BCTPOEHHBIE U
TIOJTh30BaTEJIbCKHE OIIePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR

IIpOBepKa Anana3oHa, IpoBepKa
YJIEHCTBA, CPaBHEHHE CTPOK

<> =<=>= <>

oIepaTopsl CpaBHEHUS

IS ISNULL NOTNULL

IS TRUE, IS FALSE, IS NULL, IS

DISTINCT FROMHU T. ..

NOT CIIpaBa-HAJIEBO JIOTU4YeCKOe OTpHullaHHue
AND CJieBa-HaIIpaBO JIOTH4YeCKasd KOHBIOHKIIN A
OR CJieBa-HallpaBO JIOorTu4YecCKasa JU3BbIOHKIINA

3aMeThTe, YTO IIpaBUjia IPHOPUTETA OIIEPATOPOB TaKXKe IIPUMEHSIOTCS K ollepaTopaM, ONpeneléHHbIM
TIOJTh30BATEJIEM C TEMHU K€ UMEeHaMH, YTO U BHIIIIEIIepeYrCIeHHbEe BCTPOeHHBIE onepaTopsl. Hampumep,
€CJIY BB OIPEIENINTE OIepaTop «+» OIS HEKOTOPOT0 HeCTAaHOAPTHOTO THUIMA JaHHHIX, OH OyoeT UMEThb TOT
Ke IIPUOPHUTET, YTO U BCTPOEHHBIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH y BacC IejaeT.

Korpa B KOHCTPYKIIUK OPERATOR UCIIOIB3YETCSA UM OoIlepaTopa CO CXeMOU, HallpuMep Tak:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTHa OPERATOR MMeEET IIPUOPHUTET II0 YMOIYAaHUIO, COOTBETCTBYIOMIUM B Tabiuie 4.2 CTpoKe «Joboi
Ipyro# ormepaTtop». ITO He 3aBHCUT OT TOrO, KaKhe MMEHHO OIepaTOphl HaXOHOSATCA B KOHCTPYKIIMU
OPERATOR () .

IIpumMeuyanue

B PostgreSQL go Bepcuu 9.5 mericTBoBaid HEMHOTO OPYyTrue IIpaBuiia IPHOPUTETA OlIepPaToOpPoB. B
YaCTHOCTH, OIIEPaTOpPHl <=, >= U <> 00pabaThIBaJiMCh 110 0OIIEeMYy IIPaBUJy; MPOBEPKU IS MMEJU
6oJiee BEICOKHI IPUOPUTET; a NOT BETWEEN M CBI3aHHBIE KOHCTPYKIIMK paboTajiu HeCOTrIaCOBaHHO
— B HEKOTOPHIX CJIy4asx IPUOPUTETHEee OKa3hIBaJICsAd OIepaTop NOT, a He BETWEEN. OTH IIpaBuila
ObLTM M3MEHEHHI OJIA JIy4Ilero COOTBEeTCTBUSA cTaHOapTy SQL M O yMeHBINEeHWs ITyTaHUITHI
M3-3a HEeCOrJIaCOBAaHHOMW 00pPabOTKM JIOTMYECKM PABHO3HAYHBIX KOHCTPYKIIMIM. B OOIBITMHCTBE
CIy4JaeB 3TH M3MEHEHHS HHUKaK He MPOSBATCS, NUO0 MOTYT IIPUBECTH K OIMHMOKAM THUIIa «HET
TAKOTO OIepaTopa», KOTOPEIE MOXKHO Pa3pemnTh, JoO0aBuB CKOOKKM. OmHAaKO BO3MOXKHEI 0COOLIE
ciydau, Korga 3anpoc 6ymeT pa3obpan 6e3 omudKY, HO eT0 IToBeIeHue MOXKeT U3MeHUThCA. Eciu
Bac OECIIOKOUT, HEe HAPYIIAIOT JIX ITH W3MEHEeHHs He3aMeTHO paboTy Balllero ITPUII0KEHUS, BhI
MOXKEeTe IIPOBEPUTh 3TO, BKIIOYUB KOH(GUTYPALIMOHHBIN ITapaMeTp operator precedence warning
U IpOoHAa0II0aB, He MOSIBSITCSA JIU IIPeOyIIpeKIeHNs B XKypHaie.

4.2. Boipa>keHua 3Ha4YeHunA
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BhIpakeHus 3HAYEHUS MPUMEHSIOTCS B CAMBIX PAa3HHEIX KOHTEKCTaX, HAallpUMep B CIIHMCKEe Pe3yIbTaTOB
KOMaHOH SELECT, B 3HAUEHMSIX CTOJIOIOB B INSERT MM UPDATE HJIM B yCJIOBHSX IIOMCKa BO MHOTHUX
KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHWS WHOTTA HA3BIBAIOT CKA/AAPOM, YTOOB OTIIUYUTH €Tr0 OT
pe3ynbTaTa TaOIMYHOTO BHIpAXKEHUsT (KOTOPHIM TIPEACTaBiseT coOoi Tabmuily). A caMu BBIPaXKEHUS
3HAYEHUs YaCTO HA3KIBAIOT CKA/APHbIMU (MU TIPOCTO 8bipaxceHusmu). CHHTAKCUC TaKUX BHIPAXKEHUU
MIO3BOJISIET BRIYKUCIIATL 3HAUEHUS U3 MPUMHUTHUBHBLIX YacCTel, UCIIONb3ys apudMeTndecKue, JOTHUYeCKue
¥ OPyTHEe OIepalliu.

BBIpa}KeHI/ISIMI/I 3HAYEeHUSA ABIAOTCA:
e KomcTaHTa UK HEOCPEeACTBEeHHOe 3HaUueHne
¢ CcblIKa Ha cToberl

e CchUIKa Ha MO3UI[MOHHLIN ITapaMeTp B Tejie OonpeneieHust GyHKIIMKU UIIH IIOATOTOBIIEHHOTO
omepaTopa

* BrIpaxXeHUe C UHOEKCOM

* Bripaxkenue BbIOOpPA MOJIA

* IIpumeHeHUe omepaTopa

e BrizoB pyHKINU

* ArperaTHOe BHIpaxkKeHUe

* BrI30B OKOHHOM QYHKIIUU

* [TIpuBepeHue TUIOB

e ITlpumeHeHUe IpaBUI COPTUPOBKU
e CkanspHBIM ITOO3aIIpocC

* KOHCTPYKTOp MaccuBa

¢ KoHCTPyKTOpP TaOIUYHON CTPOKHU

° KpOMe TOI'O, BEIPAaXKe€HHNEM 3Ha4YeHUA ABJIIAI0TCSA CKOOKH (HpeHHa3Ha‘-IeHHBIe OJIA TPYIIIINPOBKHU
HOI[BI:Ipa}KeHI/II;I U I1epeoIiipenesieHus IIPpUuOPUTETa )

B momonHeHuWe K 3TOMY CIIMCKY €CTh €IIé HeCKOTbKO KOHCTPYKIIHM, KOTOPHIEe MOXKHO KIacCU(PHUITIPOBATh
KaK BBIPAXXEHUS, XOTsI OHU HE COOTBETCTBYIOT OOIIMM CUHTAKCUYECKUM ITpaBuiaaM. OHU OOBIYHO UMEIOT
BUO GQYHKIIMM WK OTlepaTopa ¥ OyOyT pacCMOTPEHBl B COOTBETCTBYIOIIEM pa3maene [maswer 9. Ilpumep
TaKOM KOHCTPYKIIUM — IPENIOKEHNE TS NULL.

Mul yxKe o0Cymuiaum KOHCTAaHTHI B I[lompasmene 4.1.2. B cnemyiomux pasmesiax pacCMaTPHUBAIOTCS
OCTaJIbHBIE BapPUAHTEHL.

4.2.1. CcbiIKM Ha cTONOLbI
CcHINKy Ha cToinbel] MOXKHO 3alucaTh B popMe:

OTHOIEHHE . HMSI_CTONnbIa

3mech orwmomemme — UM TabauLEl (BO3MOXKHO, ITIOJTHOE, C MMEHEM CXeMbI) UM €€ IICEeBOOHUM,
OIpefesIEHHBIN B NPENJIOKEHUN FROM. DTO UMSA M Pa3fedioulyi0 TOYKY MOXKHO ONYCTUTh, €CJIU UMS
cTon0OIla YHUKAbHO Cpenu Bcex TabuIl, 3aJelCTBOBAHHEBIX B TEKyIIeM 3ampoce. (CM. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

CchiZIKa Ha IO3UWIIMOHHBIM MapaMeTp OpHUMeHsieTcs s oOpallleHHs K 3HAaYeHWIO, IIepegaHHOMYy B
SQL-onepaTtop u3BHe. [lapaMeTphl UCIIONB3YIOTCA B onpepesyieHusaX SQL-QYHKIIMHE U MOOTOTOBIIEHHBIX
orepaTopoB. HekoToprie KITHeHTCKUe OUOIMOTEKHN TaKXKe IOANepKUBa0T Iepegavy 3HaYeHUH JaHHBIX
OTOenbHO OT caMou SQL-KOMaHIB, W B 9TOM ClIydae IlapaMeTpPBl II0O3BOJISIOT CChLIJIAThCSI Ha TaKue
3HayeHus. CchIJIKa Ha ITapaMeTp 3alliChIBaeTCs B CJIedyIollei ¢popMe:
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Suympcmno

Hampumep, paccMOTpUM ciieAyoliee onpeneneHue GyHKIUN dept:

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

3mech $1 Bcerma OYOET CCHIJIaThCS Ha 3HAYEHME MePBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J1eMeHTOB

Ecnu B BEIPpA>KE€HHWU BBl MMeeTe [OeJI0 C MaCCHBOM, TO MO2KHO H3BJI€Yb OHpeHeHéHHLIﬁ €ro 3JIEMEHT,
HaIlKhCaB:

BEIpaXeHHEe [ HHOEeKC]

UJIM HECKOJIBKO COCEOHUX 3JIEMEHTOB («Cpe3 MaCCHuBa»):

BRIPAXEHHE [ HUXHHUH _HHIOEKC:BEPXHHH HHIEKC]

(3mech kBappaTHBIE CKOOKM [ ] HOJIZKHBEI IIPHUCYTCTBOBaTh OyKBaJibHO.) KaxXKOplil mmnexc caM 1o cebe

SIBJISIETCSI BRIPAKEHUEM, PE3YIITAaT KOTOPOTO OKPYTASIETCS K OJIMXKaNIIeMy I[eJIOMY.

B o011eM citydae sopaxenme MaCCHBA [OJIXKHO 3aK/II0YAaThCS B KPYTJ/Ible CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOTIa BEIpaXKeHue C UHIEKCOM — 3TO IIPOCTO CChIJIKA Ha CTONI0el] Wi IMO3UIIMOHHEIN mapaMeTp. Kpome
TOT0, MOKHO COEIMHUTH HECKOIBKO MHIEKCOB, €CIIU UCXOOHBLIM MaCcCUB MHOTOMEPHEIM. Hanpumep:

Mod_Tabnuia.crtonbel_Maccus [4]
Mod_Tabnuia.cronben_maccub_2d[17] [34]
$1[10:42]

(dyHKUME_Maccus (a,b)) [42]

B mocmemHell CTpoKe Kpyrible CKOOKKM HeoOxomuMbl. [logpoOHee MacCHBEI PacCMaTPHUBAIOTCS B
Pa3pgene 8.15.

4.2.4. Bbibop nons

Ecnu pe3ynbTaT BEIpaXKeHUS — 3HA4YEeHWE COCTAaBHOTO THUIIAa (CTPOKa TalJIWIIEI), TOTHA OIpedesIeHHOoe
ToJIe 3TOW CTPOKM MOXKHO M3BJI€Yhb, HATIMCAB:

BEIPAXECHHE . HM4__I1OJIA
B OGH.IGM ClIy4a€ BrpaxeHuHe TAaKOI'O THUIIA OOJIZKHO 3aKJII0YAaThbCsA B KPYTIJIBEIE CK06KI/I, HO WX MOZXKHO
OIIYCTHUTB, KOT'Ha 3TO CCEBIJIKA Ha Ta6n1/1u;y U TTO3UITMOHHBIN IIapaMeTp. HaanMep:

Mod_Tabnuia.cronber]
$1.cTonbern
(dyuxkumg_xoprex(a,b)) .cTton3

(TakuM 00pa30oM, IOJIHASI CCHIJIKA Ha CTOJIOEIl — 9TO IIPOCTO YAaCTHBIM CiIy4al BeIOOpa 1oiisi.) BaxkHEBIH
OCOOLIH CTy4Yal 37lech — M3BIIeYeHUe II0JIS U3 CTONIOIa COCTAaBHOTO THUIIA:

(cocTaBHOU_cTOonbel) .nomne
(Mog_Tabnuiua.coCTaBHOHU_cTonbel) .mone

3JleCI> CKOOKHU HYXHEI, YTOOBI IIoOKa3aTh, UYTO cocTaBHOU_cTonbel; — 3TO UMA CTOJ‘[6LIa, a He TaﬁJ'II/II_ILI, u
YTO Mod_Tabnuua — UMSA Ta6J'II/IZLIbI, a He CXeMEHEI.

Brl moxkeTe 3allPOCUTH BCeE II0JIsI COCTAaBHOI'O 3HaA4YE€HHUd, HAalluCaB . *
(cocTaBHOU_cTOnbElL]) . *

OTa 3amuch AeHCTBYEeT II0-Pa3HOMY B 3aBHCHUMOCTH OT KOHTEKCTa; HmompoOHee 00 3TOM T'OBOPHUTCS B
IMogpazmene 8.16.5.

4.2.5. IpuMmeHeHne onepartopa
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CYH.IE,‘CTBYIOT TPHU BO3MO2XKHEBIX CHHTAKCHCA IIPUMEHEHUs OIIePaTOPOB:

BhIpaxeHHe oneparop Bepaxenye (OMHAPHBIN MHPUKCHBIN OIIepaTop)
oneparop Bopaxerue (YHaPHBIU TPe(UKCHBEIN OIIepaTop)
Brpaxenue oneparop (YHAPHBIM NOCTOUKCHBIN OIIepaTop)

TTe omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAaHHBIM B [lompa3smerne 4.1.3, nubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR M NOT, Tu0O0 IMOJTHOe UM oIlepaTopa B ¢popMe:

OPERATOR (cxeMma . HMd_oneparopa)

CymiecTBOBaHHME KOHKPETHBIX OIIEPATOPOB M WX TUN (YHAPHBIM MM OMHAPHBIM) 3aBUCHUT OT TOTO, KAk
U KaKue OIlepaTOphl OIpelesieHbl CUCTEMOM U II0JIb30BaTejieM. BCTpPOeHHBIE OIlepaTOpPhl ONUCAHBI B
I'maBe 9.

4.2.6. Bbi3oBbl (hyHKL UK

BrI30B yHKIIMU 3aIllMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) U
CIIMCOK apTyMEeHTOB B CKOOKax:

umd_¢Qyuxyuu ([ BelpaxeHue [, BblpaxeHHe ... 11])
Hanpumep, Tak BEIYUCIIIETCS KBaJpaTHBIM KOPEeHb U3 2:
sgrt (2)

CrnmcoK BCTPOeHHHIX GYHKIUM IIpuBenéeH B [1aBe 9. [Tonb30BaTesNb TaKKe MOXKET ONIPedesiuTh U ApyTrue
byHKIIHIN.

BrinonHsis 3allPpOCEI B 0ase OAHHBIX, TO€ OOHU IIOJIb30BAaTEJIM MOTI'YT H€ OOBEepPATh OPYIr¥MM, B 3allUCHU
BBI30BOB (OYHKIHM COOI0OgaiTe MepPH IPEIOCTOPOXKHOCTH, ONUCaHHEIe B Pasmene 10.3.

ApryMeHTaM MOTYT OBITH IPUCBOEHKI HeOOsI3aTeNbHEIE UMeHa. [logpobHee 06 aToM cM. Pazmen 4.3.

IIpumeuyanue

OYHKIINIO, TPUHUMAIOIIYIO OOUH apTYMEHT COCTAaBHOI'O TUIIA, MOXKHO TaKKe BEI3bIBATh, UCIIOJIL3Y S
CUHTAKCUC BbIOOpA MOJisA, ¥ Hao00pOT, BEIOOD MOJIST MOXKHO 3amucaTh B PyHKIIMOHAILHOM CTUJIE.
To ecTh 3anucu col (table) U table.col PABHOCHUJILHEL U B3aUMO3aMeHseMbl. JTO IOBEIEHUE He
oroBopeHo ctaHmapToM SQL, Ho peanu3oBaHo B PostgreSQL, Tak KaK 3TO IO3BOJISIET UCIIOJIb30BaTh
GyHRIUY 0I5 3MYISIUN «BEUMCIISEMEIX IToneli». [logpobHee 3T0 onucano B [Toapaspese 8.16.5.

4.2.7. ArperaTHble Bbipa>XeHuUA

AepeeamHoe 8vlpadiceHue TpPeAcTaBlsieT Cco00M IIpUMEeHeHHe arperaTHod GYHKIWKA K CTpPOKaM,
BEIOPDAHHBIM 3alpPoCcOM. ArperaTHas (GYHKIHMS CBOOWUT MHOXKECTBO BXOOHBIX 3HAYEHUH K OJHOMY
BBIXOJIHOMY, KaK HaIllpUMep, CyMMa WX CpegHee. ArperaTHOe BBIPaXKEHHE MOXKET 3aIllMCHIBAThCS
CJIemyIouuM 06pa3oM:

arperartHad_@QyHKUHY (BelpaxeHue [ , ... ] [ npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yHkyug (ALL BepaxeHue [ , ... | [ #mpepgnoxenue_order_by 1 ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yaxkgug (DISTINCT BripaxenHHe [ , ... ] | npemmnoxeHue_ order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yHxgug ( * ) [ FILTER ( WHERE ycnoBue ¢unbrpa ) |

arperarHad_¢yHKkyHg ( [ BepaxeHHe [ , ... ] 1 ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycrnoBue_¢unbertpa ) |

30ech arperarmad_¢yHxkyus — WMS pPaHee ONpefesieHHOM arperaTHod QYHKOUM (BO3MOXKHO,
OOIIOJTHEHHOE WMEHEM CXEMEI), srpaxenne — JII000e BBIpAXKeHWE 3HAYEHUs, He comepIkallee B
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cebe arperaTHoOro BBIPaXXKE€HHWs HIJIIM BBEI30BaA OKOHHOMU d)yHKI_II/II/I. Heo6si3aTenpHEIE IpennoxXeHusd
npennoxeHue_order by W ycnoBHe_¢uiabTpa OIIUCHIBAIOTCA HUXKE.

B mepBoii ¢opMe arperaTHOTO BhIpaXKeHHUS arperaTHas (YHKIIUS BBI3BIBAETCS [JI KaxKOOM CTPOKMH.
Btopass ¢opmMa 3KBUBaJIeHTHa IIEPBOM, TakK KaK yKa3aHue ALL NIOOpa3yMeBaeTcs 10 yMOJIYaHUIO.
B TpeThell ¢opMe arperaTHas (HYHKIIMS BBEI3BIBAETCS OJI BCEX PA3/IMUHBIX 3HAYEHUU BHIpaXKeHUS
(mnu HaOopa pa3lMYHBLIX 3HAYEHUM, /I HEeCKOJIbKUX BHIPAXXKEHUM), BHIIEJIEHHBIX BO BXOOHBIX JTaHHBIX.
B uerBépTolt ¢dopMe arperatHas (QYHKIUS BBI3BIBAETCHA MOJIS KaXKOOM CTPOKU, TaK KaK HUKAKOTO
KOHKPETHOTO 3HAYEeHMS He yKa3aHo (OOBIYHO 3TO MMEET CMEBICH TOJIBKO IJisi QYHKIHWU count (*)). B
rocyegHed ¢popMe UCIIOIBE3YIOTCSA COpMuUpPYoULUe arperaTHble GyHKINY, KOTOPBIE OYOYT ONUCaHBI HUXKE.

BonbmuHCTBO arperaTHHIX (QyHKIWM HUTrHOpPUPYIOT 3HaueHus NULL, Tak 4ToO CTPOKM, OJIT KOTOPBIX
BHIPAKEHMS BEIOAIOT OJHO MM HEeCKOonIbKo 3HadyeHud NULL, oTOpachiBaroTCs. ITO MOXKHO CUHTATh
WCTUHHBIM AJISI BCEX BCTPOEHHKIX OIIEPATOPOB, ECIIH SIBHO HE IOBOPHUTCS 00 00paTHOM.

Hampumep, count (*) momcuuTaeT 00Illee KOJIUYECTBO CTPOK, a count (f1) TOJTBKO KOJITMYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOOCYHUTAET UHCIIO
pa3nuyHEIX U OTIUYHEIX OT NULL 3Hayenui ctonbma f£1.

OOGBIYHO CTPOKHU AAHHHIX ITepenaloTCs arperaTHOM (QYHKIIMY B HEOIIPeNelEéHHOM IOPSAKe M BO MHOTHUX
ClIydasix 3TO He UMeeT 3HaYeHU s, HalpuMep QYHKIIUS min BRIOAET OOWH M TOT XKe Pe3yJIbTaT He3aBUCUMO
OT IIOPsIJKa MMOCTyIaINuX TaHHEX. OgHAKO HEeKOTOPHEe arperaTHele QYHKINY (TakKue KakK array_agg B
string_agg) BBEIAIOT PEe3yJIbTaThl, 3aBUCSIINE OT ITOPSOKA HAHHBIX. [ TaKUX arperaTHBIX QyHKIUH
MOXKHO H00aBUTb npennoxerue_order_by U 3afaTh HYXKHBEIM NOPAOOK. ITO npennoxewue_order_by
MMeeT TOT JKe CUHTAKCHC, YTO U ITpedJioKeHre ORDER BY Ha YPOBHE 3alpoca, KakK OmucaHo B Pasmerne 7.5,
3a MCKIIYEHHEeM TOT0, YTO ero BBIPaXKeHHUS [OOJIXKHBI OBITh IPOCTO BHIPAXKEHUSIMH, a He HMeHaMH
Pe3yIbTUPYIOINIUX CTONOIIOB UK YnciaaMu. Hampumep:

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

3aMeThTe, YTO IIPHU HCIIOIb30BAaHUM arperaTHHX QYHKINE C HECKOIBKUMHU apryMeHTaMH, IIpeIoXKeHne
ORDER BY MAET II0OCJIE BCEX apTyMeHTOB. Hampumep, Hago nucaTh Tak:

SELECT string_agg(a, ',' ORDER BY a) FROM table;
a He TakK:
SELECT string_agg(a ORDER BY a, ',') FROM table; —— HEeNpPaBHUIbLHO

ITocnemuuit BapraHT CHHTAaKCUYECKM OOMYyCTUM, HO OH IIPeICcTaBasieT coO0M BHI30B arperaTHom GyHKITUU
OOHOTO apryMeHTa C OByMS KJIIo4uaMH ORDER BY (IIpH 3TOM BTOPOM HE MMEEeT CMBICJIa, TaK KakK 3TO
KOHCTAHTA).

Ecnu nmpepnoxenue _order by HOOIOJIHEHO YKa3aHHeM DISTINCT, Torga BCe BBIPaXKeHusd ORDER BY
IOJIKHEI COOTBETCTBOBATHL OOBIYHELIM apryMeHTaM arperaTHOM (1)y'HKI_II/II/I; TO €eCTh BBl HE MOXKETe
COPTHUPOBATh CTPOKH IIO BEIPDA2XKEHHWIO, HE BKJ'I]EO‘{éHHOMy B CIIMCOK DISTINCT.

IIpuMmeuyanue

Bo3MOXKHOCTb yKa3bIBaTh ¥ DISTINCT, ¥ ORDER BY B arperaTHoOl (YHKIIMU — 3TO paclIUupeHUue
PostgreSQL.

ITpu mobGaBnmeHWM ORDER BY B OOBIYHBIM CIIMCOK apTryMEHTOB arperaTHod (QYHKIIMM, OIMHMCAHHOM OO
9TOr0, BBEIIOJIHSIETCS COPTHUPOBKA BXOOHBIX CTPOK MJIS YHHUBEPCAIBHBIX M CTAaTUCTUYECKUX arperaTHHIX
byHKIMH, OIS KOTOPBIX COPTHPOBKA HeoOsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (QYHKIIMH,
copmupyrwue azpezamuvlie GYyHKUUU, OIS KOTOPHIX npenmoxenue_order SABIISIETCS 0053ame/ibHbiM,
OOBIYHO TIOTOMY, YTO BLIYUCIIEHUE 3TOU (PYHKIIMKU UMEET CMBICI TOJIBKO ITPU ONPenesIEHHON COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHBEIMU IIPpHMepPaMU COPTUPYIOIINX arperaTHBIX QYHKIINU SABIAIOTCS BHUYHUCIEHUS
paHra u mnpoileHTuns. I[jis copTupymolel arperaTHol GYHKIIUY npenmoxerue_order by 3allUCHIBAETCS
BHYTPH WITHIN GROUP  (...), YTO WJUIIOCTPUPYET IOCIEeOHUN IpUMEpP, HPUBEOEHHBIA BBIIIIE.
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BBIpa}KeHI/IH B npennoxeHHH order_ by BBIYUCIAIOTCS OOHOKPATHO [MOJIsI Ka}K,D;OfI BXOJIHOI7I CTPOKHU
KaK apryMeHTHl OOBIYHOM arperaTHOM (QYHKINU, COPTHUPYIOTCS B COOTBETCTBUU C TpeOOBaHUEM
npepgnoxenud_order_by ¥ INOCTyHalOT B arperatHyio (QyHKOUM KakK Bxomdamue apryMmeHTH. (Ecim
XKe npennoxenue_order_by HaxXOOUTCA He B WITHIN GROUP, OHO He INepemae€Tcs KaK apTryMeHT(HI)
arperaTHol (yHKUMH.) BhIpaKeHUS-apTyMEHTHI, IpeAlIecTBYyIoIHMe WITHIN GROUP, (ecjii OHM €CTh),
Ha3bIBAIOTCS HENOCPeOCMBEHHbIMU ap2yMeHmamu, a BeIpaxKeHusl, YKa3aHHbIE B npennoxenunu_order_by
— daepez2upyemMblMU dapa2ymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTHoM QyHKIINH,
HENOCPEeACTBEHHBIE apIryMEHThI BEIYUCISIOTCSI OOHOKPATHO OJIA KaXXAOTo BEI30Ba QYHKLMU, a He OJI
KaXXOo¥ CTPOKHU. DTO 3HAQUUT, YTO OHU MOTYT COLOepKaThb IIepeMeHHbIe, TOJIBKO €CJIU 3TU IIepeMeHHEIe
CTPYIIIMPOBaHLI B GROUP BY; 3TO CYyTh TO K€ OrpaHUYeHUe, YTO NekcTBoBajio Owl, Oymb 3THU
HEeIIOCPeCTBEHHEIE apr'yMEeHTHl BHE arperaTHOTO BhIpaXeHus. HemmocpencTBeHHBIE apTyMEHTHL 0OLIYHO
HUCIIOJIB3YIOTCS, HANpuUMep, OJI yKa3aHus 3HadeHUs POLEHTUJsA, KOTOPOe UMeeT CMEICJ, TOJIBKO
€CJIM 3TO KOHKPETHOe YHCJIO AJI BCEero pacué€ra arperaTHo¥ QyHKIUU. COUCOK HENOCPEeOCTBEHHBIX
apryMeHTOB MOKeT OBITh IyCT; B 9TOM CjIy4ae 3aluIluTe IpocTo (), HO He (*). (Ha camom pmene
PostgreSQL npumMeT ofe 3alucH, HO TOJILKO IIepBasi COOTBETCTBYeT cTaHOgapTy SQL.)

ITpuMep BBI30Ba COPTUPYIOIIEH arperaTHON QYHKITUN:

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

OHa moiny4aeT 50-bIii TPOIEHTUIb, UJIM MeOuaHy, 3HaYeHUsT CTOI0IAa income M3 TabGMUIEI households.
B manHOM ciydae 0.5 — 3TO HEIIOCPEACTBEHHBIM apryMeHT; ecjii Obl APOOh IPOIEHTUIII MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OB CMBICTIA.

Ecnu JIOﬁaBHeHO npenozxKeHue FILTER, aneFaTHOﬂ d)YHKIJ;I/II/I IIOOAI0TCHA TOJIBEKO T€ BXOOHEIE CTPOKH, OJIA
KOTOPBIX ycrnoBHe ¢unbTpa BEIYUCIIAETCA KaK HCTUHHOE; OPYrue CTPOKH OT6paCbIBaIOTC5I. HaHpHMep:

SELECT

count (*) AS unfiltered,

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

(1 row)

IlpepomnipenenénHblie arperaTHhle QyHKIUM omnmumcaHbl B Pasmemne 9.21. Ilonb3oBaTenb TakKXkKe MOIXKET
OIIpeNeuTh OPYyTHe arperaTublie QyHKITUN.

ArperaTHoe BrRIpaXkeHuUe MOXKeT (UIypHpPOBaTh TOJIBKO B CHHCKE PE3yJIbTaTOB WM B IIPEAJIOKEHUH
HAVING KOMaHObLl SELECT. Bo Bcex OCTanbHEIX NIPEAJIOKEHUAX, HalpuMep WHERE, OHU 3allpellleHbl, Tak
KakK 3T IPENIOKEeHUs JIOTUYECKU BBIUYMNCISIIOTCS OO0 TOr0, Kak GOPMUDPYIOTCS Pe3yJIbTaThl arperaTHeIX
dbyrKIINN.

Korpa arperatHoe BeIpaXkeHUe UCIIONb3yeTCs B rmogs3amnpoce (cM. [Togpa3men 4.2.11 u Pasgen 9.23), oHO
OOBIYHO BBIYUCIISAETCS [JId BCEX CTPOK Ioas3amnpoca. Ho ecnu B aprymeHTax (MU B ycaosuu_filter)
arperaTHoOM (QYHKIMU €CTh TOJIBKO II€epeMeHHEIE BHEIIHErO YPOBHS, arperaTHas QyHKIMNS OTHOCUTCS
K OnuxaiinmeMy BHENIHeMY YPOBHIO M BBIYHCIISIETCS [OJIS BCEX CTPOK COOTBETCTBYIOIIEro 3alpoca.
Takoe arperaTHoe BBIpaXKeHHE B IIEJIOM SIBJIIETCS BHEIIHEM CCHIJIKOM [JIs CBOETO Iofm3amnpoca U Ha
KaXJOM BBIYHUCJIEHUU CHUTAETCHA KOHCTAQHTOMH. HpI/I 9TOM OOIIYyCTHMOE II0JIOKEeHUuEe aneFaTHOﬁ Q)YHKL[I/II/I
OTPaHMYMBAETCS CIMCKOM pPe3yIbTaTOB U IIpPeOJIoKeHMeM HAVING Ha TOM YPOBHE 3alpoCOB, TOe OHa
HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Bbi3os 0KoHHOU ¢pyHKuuu TIpedcTaBiseT coOoM mnpuMeHeHHe (QYHKIMH, IIOHOOHOM arperaTHOH, K
HEKOTOPOMYy HabOpy CTPOK, BHIOPAHHOMY 3allpPOCOM. B OTiWYHe OT BBI30BOB HE OKOHHBIX arperaTHBIX
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byHKIIMI, Opu 3TOM HEe OPOUCXOOUT T'PYHIIMPOBKA BHIOPAHHBIX CTPOK B OOHY — Kaxmas CTpPOKa
OCTaéTCsI OTHeIbHOM B pe3ynbTaTe 3anpoca. OgHaKo OKOHHASA QYHKINS UMeeT JOCTYII KO BCeM CTPOKaM,
BOIIIEOIINM B T'PYIITY TEKYIEeW CTPOKH COTJIaCHO YKal3aHWI0 I'PYIIIHUPOBKYU (CIIMCKY PARTITION BY) B
BBI30Be OKOHHOU (yHKITUY. BEI30B OKOHHOM QYHKIMU MOXKET UMETh ClIenyiolirie GOpMEI:

umMd_@QyHkyguHu ([ BelpaxeHue [, BripaxeHHe ... ]]) [ FILTER ( WHERE npenmnoxeHHe_QHUAbTPa ) |
OVER w#M4d_OKHa

umMd_@QyHkyguu ([ BelpaxeHue [, BripaxeHHe ... ]]) [ FILTER ( WHERE npenmnoxeHue_QHUAbTPa ) |
OVER ( ompenmemneHHe_ OKHAa )

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npemnmnoxenwe_ ¢uinbrpa ) ] OVER uMg_OKHa

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npenmoxenwe ¢uinbrpa ) | OVER ( ompemeneHHe_ OKHa )

3HeCBOHpeﬂeHeHHe_OKHa3aHHCHBaeTCH]BBHﬂe

[ mmMg_cymecTByoHmero_okHa |

[ PARTITION BY Brpaxexnuwe [, ...] ]

[ ORDER BY Bripaxenue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
[, --.11

[ ompemenenue_paMkKH ]
Heo6s13aTenbHOE onpenenerue_pamxu MOXKET UMETh BHI:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOYEHHE_pPaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN mavamno_pawmku AND koHeI paMKH [ HCKIOUYEHHE_ pPaMKH ]

3HeCBHaqaﬂo_paMKHIIKOHeu_paMKHSaH&mTCHOHHHNIH3CHeHyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
cremenre PRECEDING
CURRENT ROW

cremenre FOLLOWING
UNBOUNDED FOLLOWING

W HCckInYeHHe paMkH MOXKET OBLITH CJIeOyIIIM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sopaxenmme — 3TO JIIO00€ BhIPaXKeHWE 3HAYEHUS, He CofiepaKalllee BEI30BOB OKOHHBIX (hYHKIIUH.

MMa_oxHa — CChUJIKA Ha MMEHOBAaHHOE OKHO, OIpefe/IEHHOe MPEeIJIoKeHueM WINDOW B JAHHOM 3aIllpoce.
Takke BO3MOXKHO HamucaTb B CKOOKAaX TOJHOE onpepeneHue_okHa, WUCIONB3YS TOT K€ CHUHTAKCHUC
oIpenesieHNsT MMEHOBAHHOTO OKHA B IIPEHJIOKEHWHW WINDOW; IompoOHee 3TO ONKMCAHO B CIPaBKe
no SELECT. CTOMT OTMETHTb, UYTO 3alucCh OVER wuMsa_oxHa HE IIOJJHOCTHIO pPaBHO3HaA4YHa OVER
(uMg_oxHa ...); IOCIeOHUHN BapHaHT IoOpa3yMeBaeT KONMPOBaHUE U U3MEHEHNe OIpenesieHus OKHa
u He Oy#eT OOIIyCTUMEIM, €CIIU OlIpefelieHNe 3TOT0 OKHAa BKII0YaeT olpefeleHNe PaMKH.

Ykazanue PARTITION BY TI'PyNIUPYET CTPOKHM 3ampoca B pa3desibl, KOTOPHIE 3aTeM 00pabaTHIBAIOTCS
OKOHHOU (yHKIIMEH He3aBUCHUMO APYT OT Apyra. PARTITION BY paboTaeT momo0HO MPEIIOKEeHUI0 GROUP
BY Ha YpPOBHE 3alpoca, 3a UCKIIYEHHWEM TOT0, YTO €ro apryMEeHTHl BCerfia HpPOCTO BBIPAXKEHHUS, a
He WMeHa BBIXOOHBIX CTOJIOIOB MAM 4Yuciaa. be3 PARTITION BY BCE CTPOKH, BhITABAaeMbIE 3aMPOCOM,
paccMaTpuBaOTCA KaK OOWH pa3pmell. YKasaHWe ORDER BY OOpedensieT IOPSANOK, B KOTOPOM OKOHHAs
byHukIMsa obpabaTeiBaeT CTPOKU pa3nesia. OHO Tak XKe MOAOOHO MPEIOKEHUI0 ORDER BY Ha YPOBHE
3ampoca ¥ TakK Ke He MPUHUMAEeT MMeHa BBIXOOHBIX CTOJIOIOB MIM 4YuCia. be3d ORDER BY CTPOKH
00pabaThIBAIOTCS B HEOIIPENEJIEHHOM TTOPSAOKeE.

onpenenenne_pamxu 3aAa€T HaOOP CTPOK, 0Opa3yIOIIUX PAMKY OKHA, KOTOpasi MPEeICTaBiIsieT COOO0H
IMOOMHOXKECTBO CTPOK TEKYIIero pasfejia M HKCIOJNb3YeTCs OIS OKOHHBIX (YHKIMH, paGoTaloIllux C
PaMKOI, a He CO BceM pa3fesioM. [IomMHOKeCTBO CTPOK B paMKe MOXKET MEHSITLCS B 3aBUCUMOCTH OT TOTO,
KaKasl CTPOKa SBJISIeTCS TeKylel. PaMKy MOXKHO 3a/laTh B PeKHUMaX RANGE, ROWS HUJIH GROUPS; B KaXKIOM
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CJIy4ae OHa Ha4YUHaeTCHd C IIOJIOKEHUA Havano_paMku X1 3aKaHYUBAETCA ITIOJIOZKEHUEM KOHEI__pPaMKH. Ecnu
xoHer_pamxu He 3aa€TCS IBHO, ITOJApa3yMeBaeTCss CURRENT ROW (TeKyIas CTpPOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAaYHHAETCS C IIEPBOM CTPOKH pas3fena,
a eCIH xower_paMku ONPEIenéH Kak UNBOUNDED FOLLOWING, paMKa 3aKaHYMBAETCS MOCIeIHEeN CTPOKOM
pasmena.

B pexuMme RANGE HIJIM GROUPS mavamo_pamkH, 3aaHHOE€ KaK CURRENT ROW, olImpepeiisieT B Ka4deCTBe
HauaJjia IIepByI0 poOcmeeHHYH CTPOKY (CTPOKy, KOTOpas IIPU COPTHUPOBKE COTJIaCHO YKa3aHHOMY MOJIS
OKHa IIPEHJIOXKEeHNI0 ORDER BY CUHMTAETCS PaBHOU TeKyllel), TOTOa KaK xoHel_pamky, 3aJaHHBIM KakK
CURRENT ROW, OoIIpefesiieT KOHIIOM paMKHU ITOCIEOHIOI0 POACTBEHHYIO CTPOKY. B pexkmMe ROWS BapHaHT
CURRENT ROW ITPOCTO 0003Ha4YaeT TeKYIIYI0 CTPOKY.

B BapHaHTaX oIIpeneyieHusa PaMKHUu cuemenrne PRECEDING UM cremeHre FOLLOWING B Ka4YeCTBE cMemeHHdT
OOJI2KHO 3aJaBaThbCs BEIPazKeHHEe, He cogepzKalllee Kakue-nmubo IIepeMeHHEBIE€ U BBI3OBEI arperaTHbIX UJIN
OKOHHBIX (pyHKIMMI. YTO UMEHHO 6yneT O3HAYaTh cremenue, OIPENeseTCsa B 3aBUCHUMOCTH OT pexXuMa
paMKu:

* B pexume ROWS cMemerue OONXKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpUIIaTENbHBIM IIEJIEIM
YHCJIOM, ¥ 3TO YHCJIO OIpeaesisieT COBUT, C KOTOPHIM Hadasio PpaMKH IIO3ULIMOHUPYETCS Iepen
TeKylllell CTPOKOM, a KOHEell — II0CJie TEKYIlel CTPOKH.

* B pexume GROUPS cmemernue TaKXKe OOJIXKHO 3amaBaThCs OTIUYHBEIM OT NULL HeoTpuiaTe IbHEIM
LEeIBIM YUCJIOM, ¥ 3TO YUCJIO OIIPeHesieT COABUT (10 KOJIMYECTBY I'PYIII POACTBEHHBIX CTPOK),
C KOTOPBHIM Havalo paMKM IIO3UIIMOHUPYETCS Iepen I'PYIIION CTPOK, POACTBEHHBIX TEKYIIEH, a
KOHeIl — II0CJIe 9TOM I'PYIIHL. ['PYIIy POOCTBEHHBIX CTPOK 00pa3yoT CTPOKU, KOTOPHIE CYUTAIOTCS
PaBHBIMHU COTJIACHO ORDER BY. ([IJIs1 MCIIONIb30BaHUS PeXUMa GROUPS oIlpeaefieHre OKHa [OJIKHO
comep2KaTh IIpeJioXKeHnue ORDER BY.)

* B pexuMe RANGE AJIsI UCIIOJIb30BaHUS 3TUX YKa3aHUU IpefJioKeHrne ORDER BY JOJIZKHO cOomepzKaThb
POBHO ofnuH cToNbel. B 5TOM ciiydyae cvemenue 3a0a€T MaKCHMaIbHYIO PA3HUIy MeXOy 3HaUueHNEeM
3TOTO CTONOIAa B TEKyIllell CTPOKe U 3HaUeHUeM ero XkKe B IIPedIIeCTBYIOMINX UIH II0CIeAyIoIInX
CTPOKax paMKU. TUIl MaHHEIX BEIPAKEHUS cvemeHre 3aBUCUT OT TUIIA OAHHBIX YIOPSIOOYUBAKOIIETO
ctonbua. [17151 YUCIIOBBIX CTOJIOLOB 3TO OOBIYHO TOT K€ YUCJIOBOM THII, @ [JIs CTOJIOLOB C TUIIOM
maTa/BpeMs — THUII interval. Hanmpumep, eciu yrnopsagoduBamInuil CTONI0eIl UMeeT TUII date
UM timestamp, BO3MOZKHA TaKas 3alluCh: RANGE BETWEEN 'l day' PRECEDING AND '10
days' FOLLOWING. 3HA4YEeHUE cremerue MIPU 3TOM MOXKET TaK XKe ObITh OTIMYHBIM 0T NULL u
HEOTPHUIATEIbHBIM, XOTS YTO CUMTATh «HEOTPUIIATEIbHEIM», OyIEeT 3aBUCUT OT THUIIA JaHHHIX.

B mo6om ciydae pacCTosiHME OO0 KOHIIAa PaMKK OTPDAaHMYMBAETCS PACCTOSHUEM [0 KOHIA pas3fela, Tak
4TO IJiS CTPOK, KOTOphle HaXOOATCS y KOHIIa pa3fesia, paMKa MOXKET COmepzKaTb MEHbIIe CTPOK, YeM
OIS OPYTHUX.

3amMeThTe, YTO B peKUMax ROWS ¥ GROUPS yKa3aHusA 0 PRECEDING M 0 FOLLOWING paBHO3HA4YHEI yKa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO U OJISI peXUMa RANGE, B cjIydae IOOXOOAIIero OIS TUMa JaHHBIX
oInpefesieHUsI 3Ha4YeHUsT «HYIIS».

HomonHeHne ucxnouerue_pamxu II03BONISET UCKIIIOUUTD U3 PAMKU CTPOKH, KOTOPBIE OKPY2KAaIOT TEKYIIYIO
CTPOKY, mazkKe eCJIM OHU MOJIZKHBI OBITh BKIIOUEHEI COTJIACHO YKa3aHUSIM, ONPEIe ISIONINM Hadaslo U KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJIIOYaeT U3 paMKU TEKYIIYI0 CTPOKY. EXCLUDE GROUP HCKJIIOYaeT U3
PaMKU TEKYIIYIO CTPOKY U POOCTBEHHEBIE el corjiacHO IIOPAIOKY COPTUPOBKH. EXCLUDE TIES HMCKJIIOUaeT
U3 paMKM BCe POOCTBEHHBIE CTPOKHU [JIST TEKYIel, HO He COOCTBEHHO TEKYIIyI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHMe II0 YMOJT4YaHUI0O — He MCKJII0OYaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

[Io ymonuaHWIO paMKa OIpeOenseTcss KaK RANGE UNBOUNDED PRECEDING, 4YTO PaBHOCHUIILHO
pacIIupeHHOMY OIpefeieHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHUEM
ORDER BY 3TO O3Ha4aeT, YTO paMKa OyIeT BKJII0OYaTh BCE CTPOKM OT Hadasa pa3fesia OO IOoCciemHel
CTPOKM, POACTBEHHOM TeKyllel (OJjigd ORDER BY). be3 ORDER BY 3TO 03HauaeT, YTO B PaMKy BKJIIOYAIOTCS
BCe CTPOKH pa3feiia, TakK KaK BC€ OHU CUHUTAIOTCsA POOCTBEHHBEIMU TeKYH.[efI.
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[IelCTBYIOT TaKxKe CleOyiolllie OrpaHUYeHMuSA: B KadeCTBe wauana_pamku HEIb3s 3adaTb UNBOUNDED
FOLLOWING, B Ka4€eCTB€ xoHLa_paMkk He OOIMyCKaeTCs UNBOUNDED PRECEDING M xoHel_paMxd HE MOXKET
UOTHU B IOKa3aHHOM BHIIIIE CIIMCKE YKa3aHUU nauvano_pamxu AND xowmen_pamxu IEpen HauasomM_pamxu. B
YaCTHOCTY, CHHTAKCUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gonyckaetcsa. Ho
IIpY 5TOM, HaIlpuMep, onpenesieHue ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIIyCTUMO, XOTS
OHO ¥ He BhHIOEpeT HUKaKhe CTPOKH.

Ecnu moGaBneHo mpemoxkeHue FILTER, OKOHHOM (DYHKIIUM ITOHAIOTCS TOJIPKO T€ BXOAHBIE CTPOKH, IJIS
KOTOPBIX ycroBHe_¢uns rpa BEIYUCISIETCS KaK UCTUHHOE; IPYTHEe CTPOKK 0TOpachiBatOTCs. [IpeamoxkeHne
FILTER JOMyCKAETCS TOJIBKO IJIST arpeTUPYIOIIUX OKOHHBIX (QYHKITHAH.

BcTpoenHble OKOHHBIE (YHKIIUM omnucaHbl B Tabnume 9.60, HO mTOJIB30BaTEIb MOXKET PACIIUPUTH
9TOT Habop, co3maBasi coOCTBeHHBIE GYyHKIHMU. KpoMe TOro, B Ka4eCTBE OKOHHBIX (YHKIIMNA MOZKHO
KUCIIOJIF30BaTh JIIOOBIE BCTPOEHHBIE MIM II0OJIb30BATEIbCKHE YHUBEPCAJIbHBIE, @ TaKXKe CTATHUCTHUYECKHEe
arperaTtHble pyHKIHMU. (COPTUPYIOIINE U TUIIOTE3UPYIOUIMEe arperaTHble QYHKIIMY B HACTOSIIEe BpeMs
HUCIIOIb30BaTh B Ka4eCTBE OKOHHBIX HEJIb34.)

3anuck Co 3BE3TOYKOM (*) IPUMEHSEeTCS IIPHU BLI30BE HEe MMEIOIINX TapaMeTpPOB arperaTHHX QyHKINHN B
KadyeCcTBe OKOHHBIX, HAIIPUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE€3mo4ka (*) 0OLIYHO HE
IIpUMEeHAeTCAd OJisd NCKIIIOYUTEJIBHO OKOHHBIX (bYHKI_[I/Iﬁ Takue (1)YHKLII/II/I He OOIIYCKAIOT MCIIOJIb30OBAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apT'yMeHTOB (QYHKIIUH.

BrI30BEI OKOHHBIX (DYHKIINH pa3pelieHsl B 3alIpocax TOJILKO B CIIMCKe SELECT U B IPeOJIOKeHUU ORDER BY.

IomonHuTEeTbHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Pasmnerne 3.5, Pazmerne 9.22 u [Toapasmene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

ITpuBemeHUWe TuUMa ompedenseT mpeobpal3oBaHWe HAHHBIX M3 OOHOTO THMA B Apyroi. PostgreSQL
BOCIIPUHUMAET IBE PABHOCUILHBLIE 3aTIUCH TIPUBEEHUST TUTIOB:

CAST ( BrlpaxeHHe AS THO )
BBIPAXEHHE : : THII

3anuck ¢ CAST COOTBETCTByeT cTaHmapTy SQL, Torma kKak BapHaHT C :: — HCTOPUYECKOe HacJjenue
PostgreSQL.

Korma mpuBemeHMI0O IIOJBEepraeTcss 3HauyeHWEe BBIPAXKEHUS M3BECTHOTO THIMA, MIPOMCXOMUT
nmpeoOpa3oBaHUe THIIA BO BpPEeMs BBIIOJIHEHWS. IJTO IpHUBEOeHHe OymeT YCIEeIIHHEIM, TOJBbKO eCJIH
ompefeNéH MOOXOMOSIIMN omepaTop IpeoOpa3oBaHusi TumoB. OOpaTuTe BHUMaHWE Ha HEOObIIOE
OTNIMYMEe OT HPUBEOEeHUs KOHCTAHT, OmMcaHHoro B [Tompasmene 4.1.2.7. IlpuBegeHne CTPOKH B YHCTOM
BHIIE IIPEOCTaBIIsIeT CO00H HayalbHOe IPHUCBAaNBaHNe CTPOKOBOM KOHCTAHTEI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuma (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHHue, IprueMaeMoe I JaHHOTO TUIla AaHHBIX).

HesiBHOe mpuBemeHMWEe THUIIA MOXKHO OIIYCTUTH, €CJIM BO3MOXKHO OOHO3HAYHO ONPENENHUTb, KaKOW THUI
IOJIKHO MMETh BhIpazkeHue (HarmpuMep, KOTfia OHO IPUCBAaUuBAETCSA CTOJIONY TaGJIMIILI); B TAKUX CIIydasix
CuCTeMa aBTOMaTUYeCKU Ipeobpas3yer Tuml. OgHAKO aBTOMaTHYeCKoe IIpeoOpa30BaHUE BHIIIOIHSETCS
TOJILKO [JISI IPUBENEHUN C IMMOMETKOM «IOIyCKaeTCs HesBHOe MPUMEHEHWEe» B CUCTEMHBIX KaTaJjlorax.
Bce ocrambHBIE TPUBENEHUS HOJIKHBI 3alMCHLIBATHCS SIBHO. JDTO OTPaAHUYEHNEe II03BOJIsAeT u30ezKaThb
CIOPIIPU30B C HESIBHLIM ITpeoOpa30BaHuEM.

Tak>ke MO>KHO 3aIKcaThb IIpuBeOeHNrEe TUIla KdaK BEISOB (I)YHKI.[I/II/I:
umMd_rtHuna ( BblpaXeHHE )

OpgHako 3Tto OymeTr paboTaTh TOJBKO IJISI THUIIOB, UMeHA KOTOPEBIX SBJISIOTCS TaKXe [OIIyCTUMBIMU
uMmeHaMmu ¢QyHkuui. Hamnpumep, double precision TaK HCIIOJIb30BaTh HeNb3sdA, a float$8
(ampTepHATMBHOE Ha3BaHUE TOIO Xe TUIla) — MOXKHO. KpomMe TOro, mmMeHa THUIIOB interval, time
U timestamp M3-3@a CHHTAKCHYECKOIO KOHGMIMKTa MOXKHO HCIONL30BaTh B TAKOW 3alUCH TOJBKO
B KaBHUKax. TakuMm o0pa3oM, 3anucCh IPUBENEHUWS THUIA B BUOEe BH30Ba (YHKINM HIPOBOIUDPYET
HECOOTBETCTBUS U, BO3MOXKHO, Tyd4llle OyaeT e€ He IPUMEHSTh.
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IIpumeuanue

[lpuBemeHue TUIla, IPENCTaBlIeHHOe B BHUIe BbI30Ba (PyHKIMM, Ha CaMOM [ejie COOTBETCTBYET
BHYTPEHHEMY MEXaHHu3My. ,E[a}Ke IIPX HKCIIOJIb3OBaHMU [OBYX CTaHOAPTHBIX THIIOB 3allMCH
BHYTPU MPOUCXOAUT BHI30B 3apPETMCTPUPOBAHHON (PYHKIIMM, BBINIOIHSIONIEN ITpeoOpa3oBaHUE.
ITo cormamieHWI0 MMEHEM TaKoW (GYHKIMKU IIPeoOpa30oBaHUS SIBJISIETCS WMS BBIXOJHOTO THIIA,
1 TaKuM o6pa30M 3allUCh «B BHOE BBI3OBaA (bYHKHHH>> €CTb He YTO HHOEe, KakK HpHMOfI BBEI30OB
HUXKenexarlei ¢yHKIuU npeodpa3oBanus. [Ipu co3gaHMMU IEePEHOCUMOrO MIPUI0XKEHUS Ha 3TO
TMOBeIeHNEe, KOHEYHO, He CJIelyeT paccUYuUThIBaTh. IlogpoOHee 3T0 ommcanHo B cipaBke CREATE
CAST.

4.2.10. MNpunMeHeHue npaBuJ1 COPTUPOBKHU

HpeI[HO}KeHI/Ie COLLATE mepeoImnpenedeT IMPaBUJIO COPTUPOBKHU BHIPAXKEHU. OHOo pmoGaBrnsieTcst mocie
BEIPDAKEHU A :

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

T'O0€e MNpaBHIO_COPTHPOBKH — I/IJIeHTI/I(l)I/IKaTOp IIpaBHJla, BO3MOZKHO J:[OI'IOJ'IHeHHbeI NMEeHEM CXeMEI.
HpennomeHHe COLLATE CBsI3BIBAET BEIPpazK€HUEe CHUJIbHEee, 4eM OIIePaTOPHhI, TAK YTO IIPpKU HGOGXOJZ[I/IMOCTI/I
CiiegyeT UCIIOJIb30BaTh CKOOKH.

Ecnu mpaBuiio COPTUPOBKY HE OIPeeeHo SBHO, CUCTeMa 00 BEIOMpPAET ero 10 CToJI0IaM, KOTOphHIe
KCIIOJIb3YIOTCS B BEIpAXKeHUH, 100, €CIIM TaKUX CTOJIOIOB HET, IIEPEKITI0YAeTCs Ha YCTAHOBJIEHHOE OJIs
0as3kl OAaHHBIX IMTPABUJIO COPTUPOBKHU I10 YMOJIYAHUIO.

ITpemnoxkenue COLLATE HMMeEeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHUS: IIepeolpenesieHrue IopsaKa
COPTUPOBKY B MIPENJIOKEHUN ORDER BY, HAallpUMeD:

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

U TepeonpefeeHre IIPaBUJ COPTUPOBKM IIPU BHI30BE (YHKIIUM WM OIEPATOPOB, BO3BPAIIAOIINX
SI3BIKO3aBUCHUMEIE PE3YJIBTATH, HATIPUMED:

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

3aMeThsTe, UTO B MOCJIEJHEM Clydae Ipe[ioxkeHue COLLATE mobaBjieHO K apryMeHTy oliepaTopa, Ha
JIGI:ICTBPIG KOTOPOTI'O MEI XOTHUM IIOBJIMATE. HpI/I 9TOM HE€ MMeEeT 3Ha4YeHHUsd, K KaKOMY KUMEHHO apPIr'yMEHTY
omeparopa uixd GYHKIHUKM HOOABISeTCs COLLATE, TaK KaK IIPaABUJIO COPTHPOBKHU, IPHUMEHSIEeMOe K
oImepaTopy uIu (PyHKIIMH, BLHIOMPAETCs IIPKH PAaCCMOTPEHHM BCeX apryMEHTOB, a SBHOE IIPeioKeHHe
COLLATE IIepeoIlpefensieT IIpaBujla COPTUPOBKHU [JIsi BCEX OPYTUX apryMeHToB. (OmHako moOaBiieHHe
Pa3HBIX IPEaIoKEeHUN COLLATE K HECKOJIBKUM apryMeHTaM OymeT ommOKou. ITompoOGHee 00 3TOM CM.
Pazmen 23.2.) TakuM 06pa3oM, 3Ta KOMaH/a BEIACT TOT K€ Pe3yJIbTaT:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho ato 6ymeTr ommuOKoO!:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eChb IIPaBHUJI0O COPTHUPOBKH HEJIB3sA IIPDHUMEHUThE K pPe3yJIbTaTy oOIllepaTopa >, KOTOpBIfI nMeeT
HeCpaBHHBaeMbIﬁ TUII OJAHHBIX boolean.

4.2.11. CkanapHblie noa3sanpochl

CKaJsIpHBIM IIOA3aIpPoOC — 3TO OOBIYHBINM 3aIIpoC SELECT B CKOOKaX, KOTOPHLIM BO3BpalllaeT POBHO OOHY
CTPOKY u oguH ctonbel. (Hamucanue 3ampocoB ocBellaeTcss B ['maBe 7.) [Tocie BHIIOMHEHUS 3ampoca
SELECT ero eQWHCTBEHHHIH pe3yJIbTaT MCIIONb3YETCS B OKPYyXKalollleM ero BhIpaXXeHuH. B KauecTBe
CKaJIsIPHOTO TOH3alpoca HEeJb3s MCIIOJIb30BaTh 3allpOCHl, BO3Bpalaiomme 0omee OJHOM CTPOKU HIIH
ctosnbma. (Ho ecnu B pes3ynbTaTe BHIIOTHEHWS IIOA3aIllpOC HE BEPHET CTPOK, CKAISIPHBIM pe3yJIbTaT
cuutaetcs paBHEIM NULL.) B mopg3anpoce MOKHO CChLIIaThCS Ha IIepeMeHHbIe U3 OKPY2KaloIllero 3aIpoca;
B IPOIIeCCe OJHOTO BRIYMCIEHUS MMOA3anpoca OHM OYOyT CUMTAThCS KOHCTaHTaMu. [pyrue BhHIPaXKEHUST
C moa3amnpocaMu onucaHbl B Pazmerne 9.23.
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Hampuwmep, crnemyommi 3aIpoc HaX0OUT CaMBIM HaCeIEéHHEINH TOPO/l B KaXKIOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPbI MAcCUBOB

KoHCcTpykTOp MaccuBa — O9TO BHIpaxkeHHe, KOTOPOEe CO37[aéT MAaCCHUB, OIpefesass 3HaueHUs ero
97eMeHTOB. KOHCTPYKTOp IIPOCTOTO MaCCHBa COCTOUT M3 KIIOYEBOTO CJioBa ARRAY, OTKpPHIBAIOILEH
KBagpaTHOM CKOOKM [, CITMCKa BhIPaXKeHUU (pa3mesIEHHBIX 3alsITHIMHU), 3a0al0IUX 3HAaYEeHHUS 3JIEMEHTOB
MacCCHBa, ¥ 3aKphIBaloIell KBagpaTHOM cKoOKY ]. Hampumenp:

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

ITo yMOTYaHuIO TUIIOM 3JIEMEHTOB MaCCHBa CUUTAETCS OOIIMM THI [JIsI BCeX BEIPaXKeHUH, onpene e HHBIH
0 IIpaBUJiaM, OENCTBYIOIIUM M OJIS KOHCTPYKIMM UNION M CASE (cM. Pazmen 10.5). Bel MoxkeTe
IIepeoIpenesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MacCUBa K TpeOyeMoMy TUIy, HallpuMep:

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

{1,2,23}
(1 row)

OTO PaABHOCUIBHO TOMY, YTO TPUBECTHM K HYXKHOMY THUIy KaXKOoe BBIpaKeHWEe I10 OTHEIbHOCTH.
IToompoGHee mpuBemeHUEe TUIIOB OMCcaHo B [Tompasmerne 4.2.9.

MHoroMepHbLIe MaCCHBHI MOXKHO 00pPa30BBIBATh, BKIAObIBass KOHCTPYKTOPBEI MacCUBOB. IIpu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJIOBO ARRAY MOXKHO ONOyCKaTh. Hampumep, pe3yibTaT pPabOTH 3TUX
KOHCTPYKTOPOB OUHAKOB:

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

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

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

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

MHOTOMEpHBIE MACCUBBEl [OOJIKHBI OBITH MPSIMOYTOJBHBIMU, W TI09TOMY BHYTPEHHHE KOHCTPYKTOPHI
OIHOTO YPOBHS OOJKHBI CO37IaBaTh BJIOKEHHBIE MAaCCUBH OMMHAKOBOM pa3MepHOCTH. JTto6oe mpuBegeHmne
THUIIa, MPUMEHEHHOE K BHEUIHEMY KOHCTPYKTOPY ARRAY, aBTOMATHYECKH PACIPOCTPAHSETCS Ha BCe
BHYTPEHHUE.

DJIeMeHTHI MHOIOMEPHOI'0 MaCCHBa MOXHO CO30aBaTh HE TOJIBKO BJIOZKE€HHEIMH KOHCTPYKTOPaMu ARRAY,
HO U OPyruMu CHOCO6aMI/I, IIO3BOJIAIOIIINMHU ITOJIYYUTH MAaCCHUBEI HY2KHOTI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], £2 int[]);
INSERT INTO arr VALUES (ARRAY([[1,2],1[3,4]], ARRAY[[5,06],1[17,8]11);
SELECT ARRAY([f1, £f2, '{{9,10},{11,12}}'::int[]] FROM arr;

array
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{{1,2},{3,4}},{{5,6},{7,8}+},{{9,10},{11,12}}}
(1 row)

Bel MokeTe co3maThk U IMyCTOM MAcCCHUB, HO TaK KaK MacCCHUB He MOIKET OLITb He TUIHU3UPOBAHHBIM, BEHI
IOJIXKHEL IBHO IIPUBECTU IyCTOU MAacCUB K HyKHOMYy Tuny. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>kxe BO3MOXKHO CO3[laThb MaCCHUB U3 Pe3y/IbTaTOB II0fA3arnpoca. B 3ToM cilydyae KOHCTPYKTOP MaccHuBa
3aNKCHBAETCS TakK K€ C KJII0YEeBLIM CJIOBOM ARRAY, 3@ KOTOPHIM B KPYTJIBIX CKOOKaX CJIeyeT IOoA3aIpoc.
Hanpuwmep:

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}
(1 row)

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

{1,2},4{2,4},{3,6},{4,8},{5,10}}
(1 row)

Takoil MMoA3ampoc MOJIKEH BO3BpalllaTh OOWH CTo6elrl. Eciu 9ToT cTonbel] muMeeT THUI, OTIUYHBIM OT
MacCHBa, Pe3yIbTHUPYIOININH OJTHOMEPHEI MacCHB OyHeT BKITIOUATL SJIEMEHTHI [T KaXKIoW CTPOKU-
pes3ynbTaTa MoA3anpoca ¥ TUIOM 3JeMeHTa OymeT THUII CTOJ0Ila pe3yibTaTa. ECiu XKe THUMO CTONOIa —
Maccus, OyeT co3[IaH MaCCHB TOTO K€ THIIa, HO O0JIbIIIel pa3MePHOCTH; B II0OOM CJIydae BO BCEX CTPOKaX
TIOM3aIIpoca MOJIXKHEI BEHIMABAaTLCA MACCHUBEI OMMHAKOBOW Pa3MEpPHOCTH, YTOOHEI MOXKHO OBIJIO HOTYYHUTh
MIPSIMOYTOJILHEIM Pe3yiIbTarT.

WHpekcrel MaccuBa, CO3MaHHOIO KOHCTPYKTOPOM ARRAY, BCerma HAaYWHAKOTCA ¢ opgHoro. I[lompoGHee o
MacCHuBax BEH y3HaeTe B Pazzene 8.15.

4.2.13. KOHCTPYKTOPbI Tab/IMYHBbIX CTPOK

KoHCTpyKTOp TaGIHYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Halollee CTPOKY MW KOPTeXkK (MJIM COCTaBHOE
3HAYeHWe) U3 3HAYEeHUH ero apryMeHTOB-Tojieli. KOHCTPYKTOP CTPOKM COCTOMUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPBIBAIOIIEN KPYTJIOM CKOOKM, HYJIS WM HECKONIbKUX BBIPAXKEHUM (pa3mesIEHHBIX 3aIlSTHIMU),
OITpedesAIoNINX 3HaUeHUsI I0JIeH, ¥ 3aKphIBalolel CKoOku. Hanpumep:

SELECT ROW(1,2.5, 'this is a test');

Ecnu B ciucke 6oyee OOHOT'O BEIPAXKEHH, KIII0YEeBO€e CIIOBO ROW MOZKHO OIIYCTHUTh.

KOoHCTPYKTOP CTPOKH IMOONEPKUBAET 3aIlUCh cocTaBHOe_3HaueHHe. *, [IPU 3TOM JaHHOE 3HaUeHHe OymeT
Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK K€, KaK B 3allUCH .* Ha BEpPXHEM YPOBHE CIIHCKa SELECT (CM.
IMTompasmen 8.16.5). Hampumep, ecnu Tabaula t COOEPKUT CTONOIEI £1 U £2, 9TU 3alIUCH PABHO3HAYHEI:

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

IIpumMeuyanue

Do Bepcum PostgreSQL 8.2 3amuch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4TO
BEIpaXKeHUEe ROW (t.*, 42) CO3HaBaljio COCTaBHOE 3HA4YEHUE M3 ABYX II0JIed, B KOTOPOM IIepBoe
Ioje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue 0OBIYHO Oojiee moJyie3HO. Ecimm BaM HY2KHO
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MIOJIyYUTh IPEeXHee MoBeNeHne, YTOOR OOHO 3HAYEeHKNE CTPOKHU OBIJIO BJIOXKEHO B IPYroe, HAlUIINTe
BHYTpeHHee 3HaueHue 6e3 .*, HallpuMep: ROW (t, 42).

ITo YMOJJIYaHHUIO 3HA4Y€HHEe, CO30aHHO€ BhIpaxXeHueM ROW, HMMeeT THII AQHOHMMHOMN 3anucu. Ecmm
H806XOI[I/IMO, €0 MOZKHO IIPUBECTU K UMEHOBAHHOMY COCTaBHOMY THUIIy — 160 K TUIIY CTPOKH Taﬁ]’[I/II_IBI,
6o COCTaBHOMY THIIy, CO3OaHHOMY oOIIlepaTopoM CREATE TYPE AS. fABHOE IIpuBeneHne MOXKeT
HOTpe6OBaTBC${ OJisd DOCTHZKEeHHNSA OJHO3HAYHOCTH. HaanMep:

CREATE TABLE mytable(fl int, £f2 float, £3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— I[lpuBenmeHue He TpebyeTcd, Tak XakK CymecTBYeT Tolnbko omHa getfl ()
SELECT getfl (ROW(1,2.5, 'this is a test'));
getfl

CREATE TYPE myrowtype AS (fl1 int, f2 text, £f3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Temnepb npuBemgeHHEe HeOOXOOMMO ONd ONHO3HAUHOT'O BHIOOpA PYHKILIMHH:
SELECT getfl (ROW(1,2.5, 'this is a test'));
OIMBKA: odyukuuga getfl (record) He yHHKalbHA

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

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

11
(1 row)

Hcnonb3yst KOHCTPYKTOP CTPOK (KOPTEeXkKeH), MOKHO CO3[aBaTh COCTAaBHOE 3HAYEHWE [JII COXPaHEHUS
B CcTOJIOIlEe COCTABHOTO THIIA MU OJISA Nepegaydyn GYHKINY, IPUHUMAIOIIEH COCTaBHOM mmapaMmeTp. Takxke
BBl MOK€TEe CPaBHUTH OBA COCTABHBLIX 3HAYEHWS WM IIPOBEPUTh UX C IOMOIIBIO IS NULL MM IS NOT
NULL, HallpuMep:

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

—— BHIOpPaTh BCE CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

ITompoGhuee cMm. Pazmen 9.24. KOHCTPYKTOPH CTPOK TaK¥Ke MOTYT HCIOJIB30BAThCS B COYETAHUU C
mopas3alpocaMi, Kak onucaHo B Paspgerne 9.23.

4.2.14. Npasusia BbIYUCIJIEHUSA BbliPpa>keHum

HOpHJIOK BBIYHCIIEHUA HOJI[BBIpa}KGHI/Iﬂ HE onpenenéH. B uyacTHOCTH, APTYMEHTEI OIlepaTOopa HIIx
(bYHK].II/II/I He 00513aTeIbHO BLIYHCISIOTCS CJIeBa HaIIpaBO UJIX B I000M Opyrom (bI/IKCI/IpOBaHHOM IIoOpdAOKe.

Bonee Toro, ecnu Pe3yJIbTaT BhIPaXK€HUA MOZKHO IIOJIYYUTH, BEIYMCIIASA TOJIBKO HEKOTOPEIE €TI0 4YaCTH,
TOrOa Opyrue rnoaBhIpaXKeHud He 6YJIYT BEIYHCIIATHECA BOBCE. HaanMep, €CJIM HallucCaThb:
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SELECT true OR somefunc();
Torga QyHKIusS somefunc () He OyIOeT BBI3LIBATHCS (BO3MOXKHO). To XKe caMoe cIIpaBe[NINBO [JIS 3allMCH:
SELECT somefunc () OR true;

3amMeThTEe, YTO 3TO OTIMYAETCH OT «ONTHMM3alMU» BBIYUCIIEHUS JIOTUYECKUX OIIepaTOpPOB CJieBa
HapaBo, peaJn30BaHHOU B HEKOTOPLIX A3bIKaX IPOrpaMMHUPOBaHUS.

Kak crmencTBue, B CIIOZKHBIX BHIPAXKEHUSX HE CTOUT HCIIOIb30BaTh QYHKITUYU C TOOOYHEIMU 3DheKTaMu.
Oco0eHHO OITaCHO PAaCCYUTHIBATh HA IMOPSOOK BHIYMCIIEHUS HUIIH MOOOUYHBIE 3(P(EKTH B IIPEOIOKEHUIX
WHERE ¥ HAVING, TaK KakK 3TH IPeJIoXKEHUS TIIaTeJIbHO OINTUMHU3UPYIOTCS HPHU IIOCTPOEHUWHU IIJIaHa
BRITIOJTHEHUSA. JIorTMueckue BhIpaXKeHMUs (COYeTaHMsl AND/OR/NOT) B 9TUX NPEIJIOKEHUSIX MOTYT OBITh
BUIOM3MEHEHHI TI00BIM CI0COO0M, AOMYCTUMEIM 3aKoHaMu BysieBoit anreGphi.

Korma mopsiiok BHEIYMCIIEHUS BaXK€H, €ro MOXKHO 3a@UKCHPOBAThH C IIOMOIIBI0 KOHCTPYKIMHU CASE (CM.
Pasmen 9.18). Hampumep, Takoi criocod n3bezkaTh JIeIeHNs Ha HOMIb B IIPEOIOKEeHUN WHERE HeHAIEXKeH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
BezonacHbIl BapUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

IIpumeHsieMas Tak KOHCTPYKIIUSA CASE 3allldillaeT BEIpakeHue OT OITUMU3AaluY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIBKO Ipu HeoOxoauMocTH. (B gaHnHOM city4dae Ob110 OB Ty YIlle PEIIUTh TPo6IeMy, Iepenucan
yCIIOBUE KaK y > 1.5*x.)

OmHako CASE He BCerga CllacaeT B HMONOOHBIX Cciy4dasxX. [loKa3aHHBIN BBIIIE IPUEM IIJIOX TEM, YTO HE
npenmoTBpalllaeT paHHee BHIYMCIIEHHE KOHCTAHTHBIX HopABhIpaxkeHuii. Kak omnucaHo B Pazmemne 37.7,
byHKIIMM U omepaTopnl, IOMeYeHHbBle KaK IMMUTABLE, MOTYT BBIYMCHSITHCS IIPU IIJTAaHUPOBAHUHU, a He
BHIIOITHEHUHU 3amnpoca. [1o3TomMy B IIpuMepe

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

, CKOpee BcCero, HpOH30ﬁI[éT OeJiIieHre Ha HOJIb U3-3a TOro, 4YTO IIJIaHMPOBIIUK IIOIIBITAETCA YIIPOCTHUTH
KOHCTAHTHO€ IIOOBEIPpAXKE€HHE, OaxKe €CJIIH BO BCeX CTPOKaxX B Ta6n1/1ue x > 0, a 3HAQYUT BO BpeMd
BEBEIIIOJIHEHHWSI BETBb ELSE HUKOI'IAa HE 6YJIGT BBITIOJIHATHCA.

XOoTsT 9TOT KOHKPETHBIH HpHUMEep MOXKEeT II0KAa3aThCSA HaOyMaHHBIM, MOXO0XKHEe CHUTyalluh, B KOTOPBIX
HEesSBHO IIOSBISIOTCS KOHCTAHTH, MOTYT BO3HHKATh M B 3alpocax BHYTpH GYHKIHH, TakK Kak
3HAYEHUs apryMeHTOB (PyHKIIMH U JIOKAJILHBIX IIEPEeMEeHHBIX IIPH IIJIaHUPOBAHUHU MOTYT OBITH 3aMEHEeHEI
KOHCTaHTaMu. IloaTomy, Hampumep, B ¢GyHKHuSX PL/pgSQL ropa3mo Oe3omacHee [Ojs 3alllUTHl OT
PHCKOBAHHHIX BEIYHUCIIEHUH MCIIOIb30BaTh KOHCTPYKIINIO IF-THEN-ELSE, 4YeM BhEIpazkKeHue CASE.

EUJ,'G OOnH HOJIO6HI:II;I HeOgoCTaTOK 3TOro Imoaxonga B TOM, 4YTO CASE He MOZKeT IIPeAOTBPaTUTh BEIUHUCIIECHHE
3aKJIIOYEHHOTO B HEM arperaTHoro BBIPA2KEeHNs, TaK KaK arperaTHbI€ BEIPA2KE€HU A BEIYUCIIAIOTCA I1epe[n
BCEMH OCTAJILHBEIMHU B CIIMCKe SELECT HJIN IIPpEenJyIOZKeHMH HAVING. HaHpHMep, B cliegymwuieM 3alrpoce
MOZKET BOSHUKHYTb ommubKa JeJIeHus Ha HOJIb, HeCMOTpPsA Ha TO, YTO OH Bpoge OBl 3allUINEH OT Hee:

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

ArperaTHble QYHKIHMKA min() ¥ avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKAaM,
TaK YTO €CIM B KaAKOW-TO CTPOKE II0JIE employees OKaXETCS PaBHBIM HYJIIO, OeJIEHME Ha HOJb
MIPOU3OUMET paHbIIe, YeM CTAaHET BO3MOXKHEIM NPOBEPHUTH pe3yiabTaT (GYHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM H3HA4YaJIbHO HE IIOMajX B arperaTHyo QYHKIUIO, CIIeOyeT
BOCIIOJIb30BAThCA MIPENJIOKEHUIMU WHERE MK FILTER.

4.3. Bbi30B PYHKLUH

PostgreSQL 1mo3BosieT BBI3BIBaTh QYHKIMU C MMEHOBAHHBIMU IIapaMeTpaMU, HCHOJIb3ys 3alluChb C
NO3UUUOHHOU WU UMEHHOU Iepepmaded aprymeHToB. VMeHHas mepepada OcOOEHHO IIojie3Ha MOJIst
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byHKIIME CO MHOXKECTBOM IIapaMeTpPOB, TaK KakK OHa [elaeT CBSI3b ITapaMeTpPOB U apTyMEHTOB Oojee
SIBHOM U HaAEXKHOUW. B IO3ULMOHHOM 3amucy 3HAUYEHUS apryMeHTOB (QYHKUIMM yKa3bIBAlOTCS B TOM
JKe IMOopsAOgKe, B KAKOM OHM OIIMCAHBI B oIpefeneHuu QyHKIMU. [Ipy MMEeHHOMN Ilepefade apryMeEHTEHI
COIIOCTABJISTIOTCS C MapaMeTpaMyu (QYHKIIUH 10 UMeHaM M YKa3bIBaTh UX MOXKHO B I000M mopsigke. s
KaXXIOoTro BapuaHTa BHI30Ba TaKXKe YUYMTHIBANUTE BIUSHUE TUIOB apryMeHTOB (QYHKIMI, OomMCaHHOE B
Paspmene 10.3.

ITpu 3amnucu J1I06EIM CIIOCOOOM ITapaMeTpPHI, AJIs KOTOPHIX B OIIpefeneHun QYHKIINY 3adaHbl 3HAYEHHUS 110
YMOJITYaHHIO, MOKHO BOBCE He yKa3blBaTh. HO 9T0 0COGEHHO MOJIE3HO ITPU UMEHHOM mepemayde, Tak Kak
OITYCTUTBH MOKHO 110001 Ha®0op mapaMeTpoB, TOrda Kak IIPX ITO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJILKO IIOCJIEIOBATENILHO, CIIpaBa HaJIeBo.

PostgreSQL TakXke nogmepzKuUBaeT CMEWdHHYH Iiepenady, Korga NapaMeTphl IIepefalTcsa M 10
UMeHaM, U II0 MO3UIMU. B 9TOM ciydae MO3UIMOHHEIE ITapaMeTphl JOIKHEL UATH IIepel TapaMeTpaMHu,
nnepefaBaeMbIMH 110 UMeHaM.

MBI pacCMOTPUM BCE TPU BapHaHTa 3allMCH Ha IpUMepe Cedyoiled QyHKIIUN:

CREATE FUNCTION concat_lower_or_upper (a text, b text,
uppercase boolean DEFAULT false)
RETURNS text

AS
$S
SELECT CASE
WHEN $3 THEN UPPER(S1 || " ' || $2)
ELSE LOWER(S1 || " ' || $2)
END;
$S

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/IH concat_lower_or_upper UMEET OBa 00s13aTeJIbHBIX IIapaMeTpa: a 1 b. KpOMe TOro, €CTh OOUH
Heo0s13aTeJIbHLIN TapaMeTpP uppercase, KOTOPBIM 110 YMOJTYAaHUIO UMeeT 3HaYeHue false. APDTYMEHTHI a U
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUY UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aluuu QyHKIIUY ceryac He BazKHH (mogpo6Hee 0 HUX pacCKa3aHo
B ['maBe 37).

4.3.1. No3uuMOHHaA Nepepaya

[NosumMoHHass mepefgada — O9TO TPAOULIHMOHHBEIM MeXaHU3M Ilepefadd apryMeHTOB (QYHKIUU B
PostgreSQL. IlpuMmep Takou 3aluCH:

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

HELLO WORLD
(1 row)

Bce aprymeHTH yKasaHBl B 3aJJaHHOM IOpsakKe. Pe3ynbTat B03BpaI.U;éH B BEPXHEM PErucTtpe, TakK KakK
IIapaMeTp uppercase HMeeT 3HaYeHHe true. Eme ooun IIpuMep:

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

hello world
(1 row)

3mech mapaMeTp uppercase ONYIINEH, W IIO3TOMY OH IIPpMHHMaeT 3HadYeHWe II0 YMOJIYaHHuI0 (false),
¥ pe3yiabTaT IIEePeBOOUTCS B HUXKXHHUM PErucTp. B MIO3SHUIIMOHHON 3amucu JOOBle apryMeHTHI C
OoITpenesIEHHBIM 3HAaYEHHUEM 10 YMOTYaHHUI0 MOXKHO OIIYCKaTh CIIpaBa HaJIeBo.

4.3.2. AMeHHana nepepaya

45



Cunrtakcuc SQL

I[lpu mMeHHOM Iepemade i apryMeHTa HOOABISETCSA HMs, KOTOPOE OTHEeJIIeTCS OT BHIPAXKEHUS
3Ha4YeHHUs 3HaKaMu =>. Hanpuwmep:

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

hello world

(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIEH, TaK YTO OH HESIBHO IIONYy4YWJI 3HA4YEeHHe false.
I[TpeuMyIIecTBOM TaKOW 3amuCH SBISETCS BO3MOXKHOCTH 3aIllMCHIBATH apTYMEHTHI B JIIOOOM TOPSIKE,
HampuMep:

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)

Inst o6paTHOM COBMECTUMOCTHU TOOOEPKUBAETCS U CTAPhIM CUHTAKCuC ¢ ":=":

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

HELLO WORLD

(1 row)

4.3.3. CMelmaHHaA nepepaya

ITpu cMeIIaHHOM Iepemade NapaMeTpPhl IePemaTCcs U 0 UMeHaM, U 1o mo3uiuu. OgHaKo KakK yzKe OBbLIo
CKa3aHO, UMEHOBaAHHEIE apPTYMEHTHI HE MOTYT CTOSITh IIepefl ITO3UITMOHHbEIMU. HanpumMep:

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

HELLO WORLD

(1 row)

B manHOM 3ampoce apTryMeHTH a ¥ b IepefalTCs 10 MO3UIINH, a uppercase — 10 UMeHU. EMUHCTBEHHOE
000CHOBaHME TAKOT'0 BBI30BA 34€Ch — OH CTaJl YyTh 0ojiee unuTaeMbiM. OmHaAKO [yIsi 60Jjiee CIIOXKHBIX
byHKIIUY ¢ MHOXKECTBOM apryMEeHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HAYEHHUS 110 YMOJTYaHUIO, UMEHHAA TN
CMelllaHHaA Tepefaya IMO3BOISIOT 3allMCcaTh BHI30B 9 (GEeKTUBHEE ¥ YMEHBIIUTL BEPOSITHOCTD OIITHUOOK.

IIpuMmeyanue

HMeHHas ¥ cMelllaHHas Ilepejada B HaCTOSAIINMYM MOMEHT He MOXKET HCIIOJIb30BaThCS IIPU BEI30BE
arperaTHoOU (yHKIIUY (HO OHU OOIYCKaIOTCS, €CJIU arperaTHas QyHKIIUS UCIOJIL3yeTCSa B KaUeCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3bIBaeT, Kak CO37laBaTh CTPYKTYPH Oa3kbl JaHHHIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensainmoHHON 6a3e JaHHBIX HaHHLIE XPaHATCS B TaOMHIIaX, TaK YTO OOJIBIIAs YACTh OTOM TJIABEHI
OymeT mOCBSIeHa CO3TaHWIO0 M U3MEeHEHUIO TaOInIl, a TakKXKe CpefcTBaM yIIPaBIeHUS HaHHLIMHU B HHX.
3aTeM MBI 0OCyOUM, KakK TalJIHIEI MOXKHO OOBEOUHSATH B CXEMBI M KaK OrPaHHYMBATh JOCTYII K HUM.
HaxkoHer1, MBI KpaTKO PaCCMOTPUM OPYTHe BO3MOKHOCTH, CBSI3aHHBIE C XpaHEeHUEeM OJaHHBIX, B YaCTHOCTH
HacleOoBaHWe, CEKIIMOHUPOBaHUe TabJIulI, ITPeOCTaBIeHusT, PYHKIIUN U TPUTTEPHL.

5.1. OcHoBblI Tabnuuy,

Tabnuila B pensuuoHHON 6a3e HaHHBIX MMOX0XKa Ha Tabnuily Ha Oymare: OHa TaK K€ COCTOUT U3
CTPOK H CcTOJIOII0B. YHCII0 U MOPSIOOK CTOJNOII0B (MKCHUPOBAHEI, a KaXOblM CcTOjOell uMeeT uMs. Jucio
CTPOK IIepeMeHHO — OHO OTpaXkaeT TeKylllee KOJHUUYEeCTBO HaXOMSIIUXCs B Hell maHHBEIX. SQL He maéT
HUKAKWX TapaHTUIH OTHOCUTEILHO MOPSAKA CTPOK TAOMUITEL. ITpu YTeHUH TaOIUIIBl CTPOKHU BLIBOISATCS B
ITPOM3BOJIFHOM MTOPSIAKE, ECJTH TOTBKO STBHO He TpebyeTcss copTupoBKa. [Togpo6Hee 3TO pacCMaTpPUBaAETCS
B I'maBe 7. Bomee Toro, SQL He Ha3HadaeT CTPOKAM yYHHUKAJIbHBIE MOEHTU(DHUKATOPEI, TAK YTO MOXKHO
MMEeTh B TabJIHIe HECKOJILKO IIOJTHOCTHIO UIEHTUYHLIX CTPOK. DTO BHITEKAET U3 MaTeMaTUIECKOM MOOEIH,
KOTOpyio peanusyetr SQL, HO OOLIYHO Takoe AyOIMpOBaHME HeXKelaTelmbHO. [1033Ke B 3TOU TJIaBe MEI
YBUOUM, KakK ero u3bexarh.

KazxkpgomMmy cToOnOITy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHUYUBaeT HaOOP JOIMYCTUMBIX 3HAUEHUH,
KOTOpPBIE MOZKHO IIPHCBOUTH CTOJIOIy, M OHpeneseT CMBICIIOBOE€ 3HAYeHUE MaHHBIX MJIS BHEIYHCIIEHUH.
Hampumep, B cTonbel] YHMCIOBOTO THUIMA HeIb3s 3allucaTh OOBIYHBEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro
OaHHBIE MOXKHO HCIIOIb30BaTh B MaTeMaTUYECKUX BBHIYUCIIEHUSAX. M1 HaoOopoT, ecinu cTOIOEI] uMeeT
THUII TEKCTOBOM CTPOKH, [JIs HETO OOIYCTHUMHI ITPAaKTUYEeCKU I00ble JMaHHBIE, HO OH HEIPUTONEH OIS
MaTeMaTUYeCKUX OeUCTBUM (XOTS ApyrHe ollepalluy, HallpuMep KOHKATeHAllUsI CTPOK, BO3MOIKHEI).

B PostgreSQL ecTb BHYIIUTETLHEIM HAOOP BCTPOEHHBIX TUTIOB JaHHAIX, YIOBIETBOPSIONINY OOMBIITNHCTBO
mpunoxkeHud. [Tomb30BaTeIM TaKXKe MOTYT ONPEHensiTh COOCTBEHHBIE THIBI MAaHHBIX. BONBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHa ¥ CEMAaHTUKY, TaK YTO MBI OTI0KUM UX ITOAPOOHOE
paccmoTpenue mo ['naser 8. Hamubosiee 94acTo MPUMEHSIOTCS CJIEOVIOIINE TUIHI JAaHHBIX: integer OJIA
LeJIBIX YUCEeJI, numeric OJIS YHUCEJI, KOTOPhle MOT'YT OBITh OPOOHEIMU, text OJISI TEKCTOBBIX CTPOK, date
Ui JaT, time [AJIT BPEMEHU U timestamp [JII 3HAYEHUM, BKJIIOUAIONIUX JaTy U BpeMs.

st co3maHus Tabmuilkl ucmonab3yeTcss Komanga CREATE TABLE. B aToif KoMaH[e BB OOJIXKHE YKa3aTh
KaK MUHUMYM MM HOBOM TaOIMIIEI M UMEHAa ¥ TUIIL JaHHBIX KaXkOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMUIy my_first_table ¢ AByMs ctonbuamMu. [lepBwIMt cTonOel] Ha3kIBAeTCS
first_column M MUMEET THUII JAHHBIX text; BTOPOM CTONOEI] Ha3bkIBAETCS second_column M UMEET THII
integer. MiMeHa TaOmMIIBI ¥ CTOJIOIIOB COOTBETCTBYIOT CHHTAKCUCY HAEHTU(PUKATOPOB, OMUCAHHOMY
B Ilompaspene 4.1.1. VMiMeHa THIIOB TaKxXe SBISIOTCSA HAeHTU(GHUKATOPAMH, XOTS €CTh HEKOTOphie
UCKIIOYEHHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKITI0OYAETCsI B CKOOKHM, a ero 3JIEMEHTHI Pa3mesIsioTCs
3amATEIMHU.

KoneuHo, mpenpigyimiuii npuMep HeHaTypasieH. OObBIYHO B MMeHaX TabJyiuil U CTOJIOIIOB OTpazkKaeTcs,
Kakue [aHHbBIe OHUM OyOyT comepzkaThb. [I03TOMYy maBaliTe B3r/IsHEM Ha 6ojiee pealMCTUYHHIN TpUMep:

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

)i
(Tum numeric MOXET XPAaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCSI MEeHEXKHbBIE CYMMHI.)
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IToocka3ka

Korma BBl cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMIl, UMEET CMBIC/I 3apaHee BHIOpATh eOUHBIHN
mabyioH MMeHOBaHUS Tabmuil M cTonOuoB. Hampumep, pemmth, OymyT U B MMeHaX Tabmil
HCIIOJTh30BaThCSA CYIIECTBUTEIbHEIE BO MHOXKECTBEHHOM WM B €OWHCTBEHHOM 4dYwHCIe (ecThb
coo0OpaxKeHus B [I0JIb3Y KaXKI0T0 BapraHTa).

Ywucmo cTonbiioB B Tabnuile He MOXKET OBITh OECKOHEUHBIM. DTO YHCJIO OTPAaHUYMBAETCS MaKCUMyMOM
B npepenax oT 250 mo 1600, B 3aBUCUMOCTH OT TUIOB CTONO10B. OOHAKO co37aBaTh TaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpebyeTcs, a eciiu TaKasd NOTPeOHOCThL BO3HUKAET, 9TO CKOpee
NpU3HaAK COMHUTENbHOTO AM3alHa.

Ecnu Tabnuia BaMm Oonbllle He HYXKHA, BBl MOXKETe yIaluTh €€, BHIIONHUB KoMangy DROP TABLE.
Hanpuwmep:

DROP TABLE my_first_table;
DROP TABLE products;

IMombITKa ymameHUs HeCYIIeCTBYIOMIel Tabnmuibl cuuTtaeTcs omubkoi. Tem He meHee B SQL-cKpunrax
4YacCTO HNPUMEHSIOT 0e3yClI0oBHOEe yHajieHue TaOmnull Imepen co3maHueM, UTHOPUPYS BCe cooliieHust 00
ommnbKax, TaK YTO OHU BHITIOJIHSIIOT CBOIO 3a/layy HE3aBUCUMO OT TOT'0, CYIIECTBOBAIU TAOIUIILI MU HET.
(Ecnu BBEI XOTHTe M306eXKaTh TaKUX OIMMOOK, MOXKHO MCIIOJIb30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OymeT COOTBETCTBOBAThH CTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONIyI0 Tabiuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3gerne 5.6.

Hmes CcpencTtBa, KOTOPEIE MEL O6CYJII/IJ'II/I, BBEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (I)YHKL[I/IOHaJ'II:HBIe
Ta6J'II/II_ILI. B IIPOOOIZKEHNN 3TOM T'JIaBHI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BO3MO2KHOCTH, IIPU3BAHHEBIE
006eCIeYuThb IIEeJIOCTHOCTh OaHHEIX, 0e30I1acHOCThb U YJIO6CTBO. Ecnm BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
Ta6J'II/II_ILI OAaHHBIMH, BBl MO2K€T€ BEPHYTBCA K 9TOM TJIaBe MM03XKe, a ceryac HepeﬁTH K 'maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

CTonbI1ly MOKHO HAa3HAYUThH 3HAUeHHe 1Mo ymMondaHuioo. Korma moGaBnsieTcs HOBas CTPOKAa W KAKUM-TO
eé cTosbIamM He MPHUCBAaWBAIOTCS 3HAYEHUST, 3TH CTOJOIH MTPUHUMAIOT 3HAYEeHUS TI0 YMOJTYaHuio. Takxke
KOMaH[a yIpaBJIeHUs HaHHBIMU MOXKET SBHO yKa3aTb, YTO CTOJIOITYy AOMKHO OBITH MPUCBOEHO 3HAYEHUE
o yMOJT4aHuio, He 3Has ero. (ITogpoOHee KOMaH/OH YIIPaBIeHUS JaHHBIMU OTIMCAHHE B ['1aBe 6.)

Ecnu 3HaYeHue 110 YMOJTYaHUIO He 00BSIBIEHO SIBHO, UM cunTaeTcs 3HaueHue NULL. OOBIYHO 3TO UMeeT
CMBICJI, TaK KaK MOXKHO cuuTaTth, 4TO NULL mpencrasisieT HeU3BECTHHIE TaHHEIE.

B onpepenenun Tabnulkl 3HAYEHUS II0 YMOJIYAHWIO YKa3bhIBAlOTCS IIOCJe THIA [AHHBIX CTOJOLA.
Hanpuwmep:

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

3HaudeHWEe 10 YMOIYaHUIO MOXKET ObITh BhIpA’KeHUEM, KOTOPOE B 3TOM CJIydae BBIYHCIISIETCSI B MOMEHT
IIpYCBaWBaHUs 3HAUEHWS II0 yMOJIYaHHWIO (a He Korma co3maércs Ttabnmua). Hampumep, cronbiry
timestamp B Ka4eCTBe 3HAYEHMS I1I0 YMOJYAHMS YacTO ITPUCBAMBAETCSI CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fmoOaBJIeHUS CTPOKH B HEM OKa3aJjioCh TEKyIlee BpeMs. EIl€ oguH paciIpoCTPaHEHHBIN TPUMED
— TeHepanus «I0CJIefoBaTEeIbHBIX HOMEPOB» OJIsi BCeX CTPOK. B PostgreSQL 3To 00BIYHO HenaeTcs
TIPUMEPHO TakK:

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

48



OmnpeneneHue JaHHBIX

3mech PyHKIMA nextval () BRIOMPaeT oUyepeaHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.17).
910 ynoTpebieHue HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [AJIsT HETO eCTh CIIeI[aabHass KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,
)
SERIAL obcyxkpaeTcs nmo3xke B [Tompa3merne 8.1.4.

5.3. FTeHepupyeMblie CTONOLLI

T'eHepupyeMbIi cTON0EI] SIBJISETCS CTOJIOIOM 0CO00r0 pofa, KOTOPRIN BCErfa BHUUCIISIETCS U3 APYTHX.
TakumMm obGpa3oM, [yt CTOJIOIIOB OH SIBJIIETCS TEeM XKe, YeM IIpefcTaBieHue [ns Tabmumbl. EcTh OBa
THUIIA TeHEPUPYEMBIX CTOJIOIIOB: COXpaHEHHBIE U BUPTyanbHble. COXpPaHEHHBIN TeHEePUPYEMEIN CTOJIOel]
BBIYMCISIETCS NPU 3anucu (moGaBjieHUM UM U3MEHEHWH) W 3aHMMaeT MecTo B Tabjuie Tak ke, Kak
U OOBIYHEIM CcTOJIOEI. BUpPTyanbHBEIN reHepupyeMblil cTosi6el] He 3aHUMaeT MeCcTa U BBHIYUCIIAETCS MIPU
yTeHUU. [103TOMYy MOXKHO CKa3aTh, YTO BUPTyaIbHEIN FTeHePUPYEMBIN CTOI0EI] IT0X0XK Ha IIpPeicTaBlIeHue,
a COXPaHEHHHINM TeHepUpPyeMbIl cTon0eI] — Ha MaTepHaln30BaHHOE IIPeACTaBIeHue (3a UCKITIOYEHNEM
TOTO, YTO OH BCcerga OOHOBJISIETCS aBTOMaTH4ecKu). B HacTosimee BpeMsa B PostgreSQL peanm3oBaHB
TOJILKO COXPaHEHHBIE TEHEPUPYEMBIE CTOJIOITHI.

YT0o6Bl CO30aTh TeHepupyeMbIii CcTojbell, BOCIONb3YUTECh IIPEOIOKEeHWeM GENERATED ALWAYS AS
KOMaHObLl CREATE TABLE, HaIpHUMED:

CREATE TABLE people (
ceey
height_cm numeric,
height_in numeric GENERATED ALWAYS AS (height_cm / 2.54) STORED
)i
KmtoueBoe Cn0BO STORED, OIIpPedessiollee TUII XPaHEHUS TeHepUpyeMoro CTojbIra, SBIISIETCS
o0s13aTesbHEIM. 3a noapobHocTsaMu obpatuTechk K CREATE TABLE.

ITpou3BecTH 3alllCh HEIIOCPEOCTBEHHO B TeHePUPYEMEIH cTos6el] Helnb3s. [I09ToMy B KOMaHOaxX INSERT
WX UPDATE HeNlb3s 3afaTh 3HAYeHWe OJIT TaKHX CTOJIOIOB, XOTS KJII0YeBOe CJIOBO DEFAULT yKa3aThb
MOZKHO.

IIpuMHUTe K CBEOEHWIO CJIeOyIOoIhe OTINYKS TeHepPHUPYEeMBIX CTOIOIIOB OT CTOJIOIIOB CO 3HAYEHHEM
M0 yMONTYaHWI0. 3Ha4YeHWe CToJbIa MO YMOJTYaHWIO BBIYUCIISIETCS OOWH pa3, Korma B Tabmuiry
BIIEPBBLIE BCTABJISIETCS CTPOKA M HUKAKOE APYroe 3HaYeHWEe He 3aaHO; 3HAYEHUE XKe TeHEePUpPyeMOoTo
CcTOI0Ila MOXKET MEHSTLCS HPH W3MEHEHHM CTPOKH M He MOXKeT OBITh IIepeolpenereHo. Bripaxkenue
3HAYEHUs II0 YMOJTYAHUWIO HE MOXKeT obpalaTbCsd K APYTUM cToJjOmaM TabiuIlbkl, a TeHepUpYyoIlee
BRIPAXKeHUe, HAPOTHUB, OOLIYHO obOpallnaeTcs K HUM. B BeIpaxKeHUHW 3HAYEHUS II0 YMOTUYAHUIO MOTYT
BBI3LIBATHCS M3MEHUYMBEIE QYHKINY, HAIIPUMeEP, random () WX QYHKIIUY, 3aBUCIINE OT BpeMeHH, a IJIsd
TeHepPHUPYEMBIX CTOJIOIIOB 9TO He [IOMIyCKaeTCs.

C ompepneneHreM TeHePUPYEMBIX CTOJIOIOB ¥ X COMEePKaIlluMHU TabIullaMy CBSI3aH PSI OTPaHUYEHUN:

* B remepupymoieM BLHPaKEHUH MOTYT KCIIOIb30BAThLCS TOJILKO MOCTOSTHHEIE QYHKIIUYM U HE MOTYT
(urypupoBaTh HOA3alPOCH MK CCHIJIKK Ha KaKue-TH00 3HAYeHUsI, He OTHOCSINNECsS K OaHHON
CTpPOKE.

* T'eHepupyolllee BEIpaXKeHWEe He MOXKET 00paliaThCs K IPyroMy I'eHEPUPYyEeMOMY CTOJIOIy.

° FeHepprIou.[ee BEIPA2KEHHUE HE MOZXKET o6pa1.ua’r1:ca K CUCTEeMHbBIM CTOJ'I6I.IaM, 3d UCKJIIDUEeHueM
tableoid.

e Inst reHepupyeMoro cToJjibiia Helab3s 3aaTh 3HaYeHUe 110 YMOITUYaHUIO UITH CBOMCTBO
UOeHTUGUKAIIUH.

* T'eHepupyeMmblii cTOJIOEI] HE MOXKET OBITH YaCThIO K/II0Ya CEKIIMOHUPOBAHMUS.

* B cTopoHHHX TabnuIax He MOXKET ObITh T€eHEPUPYEMBIX CTOIOIIOB. 3a TOAPOOHOCTIMU 00PaTUTECH K
CREATE FOREIGN TABLE.
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° HpI/IMeHI/ITeJ'II:HO K HaCJIeJOBaHHIO:

e Ecmu pOJII/ITeJ'IBCKI/Iﬂ CTOJ'[6€I_I SABJIAE€TCA TeHepUupyeMnuIM, JIO‘-IepHI/Iﬂ OOJI2KEH T€éHEePHUPOBAThCA TEM
2K€ BBEIPpAXKEHUuEeM. H03TOMy B OIIpeneyIeHur JO4YepHEero CTOJ'IGI_Ia HY2XKHO OIIYCTUTH IMPEeAjIoOZKeHne
GENERATED, TaK KaK OHO 6y)1eT CKOITMPOBAHO U3 POOUTEIILCKOTO.

* B ciyyae MHOXKECTBEHHOTO HACJIEIOBAHUS, €CIIU OOUH POOUTEIIECKUM CTONIOEI] SIBIISETCS
TeHepPUPYEMBIM, BCE COOTBETCTBYIOIINE €My CTOJIOIEI B MePapXuy HACJIEOBAHUS TaKKe MOJIZKHBI
TEHEePHUPOBATHCS TEM XK€e BEIPAZKEHUEM.

* Ecnu poOuTebCKUM CTOJOEI He SIBASETCS TeHEPUPYEMBIM, TOUYEPHUHM CTOJIOEI] MOKET OBITh KaK
TEeHEPUPYEMBIM, TaK U OOBIYHEBIM.

,HOHOHHI/ITGHBHBIG 3aMe4YaHud KaCalTCs NCIIOJIb30BaHUsA '€HEPUPYEMBIX CTOJ'I6LIOB.

* TIpaBa gocTyma K TeHEPUPYEMBIM CTOJIOIIAM CYIIECTBYIOT OTAETEHO OT MPaB OJI HUXKEeIeKalTux
6a30BEIX CTONMOIIOB. [TI09TOMY MX MOXKHO OPTaHU30BaTh TAK, YTOOBI OTIPENEIEHHLIN TOTb30BATEIh
MOT TIPOYUTATh TEHEPUPYEMHIN CTONIOEI, HO He HUXeneKaliue 6a30BkIe CTOJIOIIEL.

* T'eHepupyeMble CTOJIOUEL, B COOTBETCTBUY C KOHIENIINEN, IEPECUYNUTHIBAIOTCS IOCJIE BHIIIOTHEHUS
TPUITEPOB BEFORE. BCcegcTBue 3TOT0, B TeHEPUPYEMBIX CTONOAaxX OyayT OTPaXkaThCsA U3MEHEHUS,
MIPOU3BOAUMEIE TPUTTEPOM BEFORE B 6a30BBIX CTOI0IIaX, a o6pallaTbCca B KOJle TaKOTO TPUTTEepa K
reHepUpyeMBIM CTOJIOaM, HallPOTUB, HEJIL3A.

5.4. OrpaHun4yeHumn

Tumbl OaHHBIX caMu II0 cebe OrpaHHYMBAIOT MHOXKECTBO MOAHHBIX, KOTOPLIE MOXKHO COXPaHUTL B
tabnuie. OOHAKO OJIT MHOTHX IIPHUJIOKEHUH TaKre OrpaHuYeHUs CIUIIKOM Ipyorie. HampumMep, cTomnbetr,
cofepKalllui IIeHy IIPOAYKTa, MOJIXKEeH, BepOsiTHO, IIPUHUMATh TOJILKO ITOJIOXKUTEJIbHBIe 3HaueHus. Ho
TAKOT'0 CTAaHOAPTHOTO THUIA JaHHBIX HET. BO3MOXKHO, BEI TAKXKe 3aX0OTUTE OTPAHUYUTh JaHHEIEe CTOJIOIA 10
OTHOIIIEHUIO K IPYTUM CTOJIOIaM UK cTpoKaM. Hampumep, B Tabnuile ¢ uHGoOpMallei 0 ToBape JoIXKHa
OBITH TONTBKO OfTHA CTPOKA C OTIPENeIEHHBIM KOIOM TOBapa.

[Ons pemenus nogoOHEIX 3afa4 SQL no3BoiseT BaM OlpeneisaTh OTPaHUYeHUs A1 CTOJIOII0B M TabIuII.
Ol"paHI/I‘-IeHI/ISI OAIT BaM BO3MO2XKHOCTL YIIPABJIATE OJAaHHBIMHU B Taﬁnnuax TaK, KaK BBl 3aXOTHTE. Ecnu
II0JIb30BAaTEeNb IIOIEITAETCS COXPAHUTH B CTOJIOLE 3HAaYeHMe, Hapyllalolllee OrpaHWYeHUsI, BOSHUKHET
omubka. OrpaHudeHus OyOyT OeicTBOBATh, JaXe eClIU 9TO 3HaYeHUe 10 YMOJIYaHUIo.

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpaHudYeHue-IpoBepkKa — Haubosee oOIWI TUII OrpaHuMYeHuil. B ero ompenesieHuX BBl MOXKETE
yKa3aTh, YTO 3HaUeHUe JaHHOTO CTOJI0IIa MOJI?KHO YIOBJIETBOPSTE JIOTUYECKOMY BHIPAzKEHUIO (ITPOBEPKE
UCTUHHOCTH). Hanmpumep, 1IeHy TOBapa MOKHO OTPaHUYUThH ITOJIOKUTEILHEIMY 3HAaYEeHUSIMU TakK:

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

)i

Kak BBl BuUOuTe, OIrpaHHUY€EHHNEe OIIpenesisieTCs IIOCJI€ THUIIA OAaHHBbIX, KaK XM 3Ha4Y€eHHe II0 YMOJIYAaHHUIO.
3HayeHus 10 YMOJIYaHUIO KW OIrPaHHUYEeHHNsA MOI'YT YKa3bIBATbCSA B J000M IIopdaagKe. Ol"paHI/I‘-IeHI/Ie-
IIPOBEPKA COCTOUT U3 KJIII0OYEBOI'0O CJI0Ba CHECK, 3a KOTOPBIM I/I)IéT BEIDAXKEHUE B CcKOoOKax. ITo BEIPpAKEHUEe
OOJIZKHO BKJIIOHUAThb CTOJ'IGGI.I, OJisi KOTOPOTro 3aﬂaéTC5{ OrpaHn4YeHne, nHade OHO He HMeeT 00IBIIIOTO
CMBEICJIA.

Bbel MOXKeTe Takxke IIPUCBOUTH OTPAHUYEHUIO OTOEJIbHOE M. 9TO0 YIy4dlIIuT COOGH.[GHI/IH 00 ommbKax u
IIO3BOJIUT BaM CCHIJIQATBCA Ha 3TO OrPaHHUYEHHE, KOI'dda BaM HOH&JIOGI/ITCH U3MeHUTh ero. Coenatb 3TO
MOZKHO TakK:

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

To ecTs, YTOORI CO30aTh HMEHOBaHHOE OrpaHH4Y€eHHre, HallUuIIINTe KJIII04YeBoe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(l)I/IKaTOp 1 COOCTBEHHO olpenesienrne OrpaHu4YeHud. (Ecnu BEI HE oIpeneinnuTte UMAd OrPaHUYEHUA
TaKHUM o6pa30M, CucreMa BbI6epeT OJid HEeTro UM 3a BaC.)

OrpaHuueHne-IIPOBEpPKa MOXKET TaK¥Ke CChIIaThCS Ha HeCKOJILKO CTOJI010B. HampuMep, eciiu Bel XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK Bbl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOMH OymeT Bcermga
MEHbIIIEe OOBIYHOM:

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

HepBbIe OBa OTrPaHUYEHUA OIIPEOEeJIAI0TCA IIOXOZXKUM 06pa30M, HO OJid TPEeThEro MCIIOJIb3YETCA HOBBIU
cunTakcuc. OHO He CBS3aHO C OHpeHeHéHHBIM cTonbioM, a IIpenCTaBJIEHO OTHOEJIBHBIM 3JIEMEHTOM
B CIIMCKeE. OHpeI[eHeHI/IH CTONOILIOB U TaKue omnpenejieHnusa Ol"paHI/I‘-IeHI/II;I MOZKHO II€epeCTaBJIfATE B
IIPOMU3BOJIBHOM IIOPSAOKE.

IIpo mepBBle OBa OTrpaHMYEHUS MOXKHO CKa3aTh, YTO 3TO OrPAaHUYEHUs CTOJIOIIOB, TOTHa KakK TPEeThe
SIBJISIETCSI OrpaHUYeHWeM TabOmuIlkl, TaK KaK OHO HAIMCAaHO OTHEJIbHO OT OIIpedeNieHu# CTOI0II0B.
OrpaHu4YeHus: CTONOIIOB TaKyKe MOIKHO 3aIliCcaTh B BUIE OrpPaHUYEeHUI TAaOIHUILI, TOrma Kak obpaTHoe
He Bcerfa BO3MOIXKHO, TaK KakK IOApa3yMeBaeTCsd, YTO OrpaHWuUeHUe CTOJIOIla CChUIaeTCsd TOJIbKO Ha
cBsi3aHHHM cTonberl. (XoTst PostgreSQL aToro He TpebyeT, HO st coBMecTuMocTu ¢ apyrumu CYB]I
JIydIlle cjemoBaTh 3TO IIpaBuUily.) PaHee IpuBeOEHHBIN IIPUMEP MOXKHO IIepenucaTh U Tak:

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

Wnu maxe Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)i

9TOo merno BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6HI/II_IbI MOZKHO IIpHCBaKMBaTh KMME€HA TaK 2Ke€, KaK 1 OIrPDaHNYEeHUAM CTOJ'IGI_IOB:

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

CnemyeT 3aMeTHTh, 4YTO OTpaHWYEHHE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhHIpaXeHue NIPUHUMAaEeT
3"Hauenue true mnmu NULL. Tak Kak pe3yjlbTaTOM MHOTHX BhIpaxkeHuit c omepanHpmamu NULL GymeTt
3"Hauenue NULL, Takue orpaHnyeHus He O6yayT npensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
Yrto6Bl rapaHTUPOBATh, YTO CTONIOEI He conepkuT 3HaueHuss NULL, MOKHO UCII0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOEe B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

PostgreSQL He mnopmepXKuBaeT OrpaHUYEHUS CHECK, KOTOphie oOpalaloTcs K [OaHHBIM, He
OTHOCAIIMMCS K HOBOM MM U3MEHEHHON CTpOoKe. XOTS OrpaHUYeHHWe CHECK, HapyIlaloIllee
39TO NIpPaBUIO, MOXeT paboTaTh B IPOCTHIX ClIy4dasX, B 00IIeM ciydae HeJlb35 TapaHTHUPOBaTh,
uyTo 0a3a JaHHBIX He NPUIOET B COCTOSHME, KOTOA YCJIOBUE OTPaHUYEHUS OKaXKeTCd JIOKHBEIM
(BcrmenmcTBUe TOCHEOYyIOMIUX W3MEHEHUM OPYIrUX YYacTBYIOIIMX B €ro BBIYMCJIEHUHM CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHME BHITPYKEHHEIX TaHHBIX MOXKET 0Ka3aThCsd HEBO3MOXKHLIM. Bo BpeMs
BOCCTaHOBIIEHUSI BO3MOXKEH COOH, Jaxke eCNH IIOJIHOe COCTOsiHMe 0a3bl JaHHBIX COTJacyeTcs C
YCJIOBUEM OTPaHUUYEHUs, 10 IPUUYMHE TOTO0, UYTO CTPOKHU 3arpyzKalTCcsd He B TOM ITOPSIKe, B KOTOPOM
aT0 ycnoBue OymeT coOmiomaTbcs. [loaToMy OJisi onpefdeNieHUs OTrpaHMYEeHWM, 3aTparuBaloIinuX
Opyrue CTPOKU U OpyTHe TabJIMLEL, UCIOIB3yHTe OrpaHudYeHNsI UNIQUE, EXCLUDE MJIM FOREIGN KEY,
€CJIi 9TO BO3MOXKHO.

Ecnu BaM He Hy>KHa MOCTOSHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOIIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETe pean30BaTh 3Ty
MTPOBEPKY B COOCTBEHHOM Tpurrepe. (ITOT MOAXOMA MCKITI0YAET BHIIIIEOTTHMCAHHBIE TTPOOIEMEI TTPHU
BOCCTAHOBIIEHWM, TaK KaK B BHITPy3Ke pPg dump TPUTTEPH BOCCO3[AIOTCS ITOCIIE Tepe3arpy3Ku
OAHHBIX, ¥ TO3TOMY 3Ta IIPOBepPKa He OyOeT meicTBOBaTh B MIPOIIECCE BOCCTAHOBIIEHMS.)

IIpumMeuyanue

B PostgreSQL mpepmnonaraeTcsi, 4TO YCIOBUS OTPaHUYEHUN CHECK SABISAIOTCS IIOCTOSHHBIMHU, TO
€CTh IIPU OOUHAKOBHIX HJAaHHBLIX B CTPOKE OHM BCerga BHIOAIOT OOUHAKOBHIM pe3ynbTaT. MMeHHO
9TUM IIPEAIIONI0XKEHUEM OIPABOBIBAETCS TO, YTO OrPAHUYEHUS CHECK IIPOBEPSIOTCS TOJIBKO IIPHU
mo0aBJIeHMH WM H3MEHEHWM CTPOK, a He IIpH KaxXaoM obpamieHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAyHpPeXKIEeHNEe O HEJOIYCTUMOCTH OOpaIeHni K ApyruM TabnuilaM SIBJISETCS YaCTHBIM
CIIeCTBUEM 3TOTO IIPEAIION0KEHHS.)

OpHako 9TO MPENIooXKeHue MOXKeT HapyIIaThbCs, KaK 4acTo OIBaeT, KOTHa B BHIPAXEHUU
CHECK HCHOJIb3yeTCs M10JIb30BaTeNbCcKas (GYHKIUS, IT0BeJeHe KOTOPOM BIIOCIEICTBUU MEHSIETCS.
PostgreSQL He 3ampelaeT 3TOTO, ¥ €CJIH CTPOKM B Talbjulle NepecTaHyT YOOBIETBOPSATH
OTPaHWYEHUIO CHECK, 3TO OCTaHEeTCsI He3aMeYeHHBIM. B HTOTre NOpu IOIBITKE 3arpy3uThb
BBITPY2KEHHEBIE I1032K€ HAHHBIE MOTYT BO3HUKHYTH IIPo0seMbl. IIoaToMy mmomoOHBIE M3MEHEHUS
PEeKOMEHIYeTCsI OCYIIEeCTBIISATL CIEOVIONIMM 00pa3oM: yIaauTh OrpaHuYeHue (MCIIONb3ys ALTER
TABLE), U3MEHUTH OIIpefeneHre QyHKIIMY, a 3aTeM IIepeco3fiaTh OrpaHUYeHNe TOM Ke KOMaH[IoH,
KOTOpasi IPU 3TOM IIEePEIPOBEPUT BCE CTPOKHU TaGIIHIILI.

5.4.2. OrpaHuuyenusa NOT NULL

Orpaanuenve NOT NULL mpocTo yKa3bIBaeT, 4TO CTONOLY HeJb3s mpucBawBaTh 3HadeHwe NULL.
[Tpumep cuHTaAKCHUCA:

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

)i

Orpanmuenne NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpaHHYEHHE CTOnOIla M (PyHKIMOHAIBLHO
9KBUBAJIEHTHO OTPAaHUYEHUIO CHECK (mmg_cronbya IS NOT NULL), HO B PostgreSQL sBHOe orpaHudeHUe
NOT NULL pa6otaet 6osiee 3¢ddeKTuBHO. XOTSI Y TAaKOM 3aIllMCU €CTh HEJOCTAaTOK — Ha3HAYUTh UMS
TaKHMM OI'DaHUYEHUAM HEJIb34.

EcTecTBeHHO, Aysi cTONMOIIa MOXKHO OTPEHOESIUTh OOJIbIle OJHOTO OTpaHuYeHwus. [[JIT 3TOTO UX HYXKHO
IIPOCTO yKa3aTh OMHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
IMopsimok 3pmeck He UMeeT 3HA4YeHUs, OH He 0053aTelbHO COOTBETCTBYET IIOPSOKY IIPOBEPKU
OTPaHUYEHUMN.

Insa orpaHuYeHus NOT NULL e€CTh M oOpaTHoOe: orpaHndYenHue NULL. OHO He O3HadaeT, YTO CToibel]
OOJIKeH UMeTh TonbKo 3HaueHne NULL, uTo KoHeuHO Ob110 OB 6eccMEBICTIeHHO. CYTh 2Ke eTro B IIPOCTOM
yKa3aHuH, 94TO cTobelr MmoxkeT uMeTh 3HaueHre NULL (3To moBemeHue mo ymondaHuoo). OrpaHU4YeHHe
NULL OTCy'TCTByeT B CTaHOapTe SQL U HCIIOJIB30BaTh €ro B IIEPEHOCHUMEIX IIPHUIJIOZKEHUAX HE cnenyeT.
(Ouo 6p110 mobGaBneHo B PostgreSQL TONMBKO OJId COBMECTUMOCTH C HekKoTopeiMu mpyrumu CYBII.)
OpHakKo HeKOTOPEIE IOJIE30BaTEIH JIIOOSAT €0 UCIIOIh30BaTh, TAK KaK OHO IT03BOJISIET JIETKO IMEePEeKITI0YaTh
orpaHudeHus B ckpunre. Hanpumep, BEL MOXKETE HA4aTh C:

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

)

¥ 3aTeM BCTABUTH KJIIOYEBOE CJIOBO NOT, rge HOTpGGyeTCH.

ITogcka3ka

ITpu mpoekTUpoBaHUU 0a3 MAHHBIX Yallle BCEro OOJILITHHCTBO CTOJIOIIOB HOJIXKHEI OBLITh IOMEYEHEI
Kak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

OrpaHuydeHUs YHUKATbHOCTY TapaHTUPYIOT, YTO JaHHbIE B OIIPEeNeJIEHHOM CTOJIOLIE MJIU T'PYIIIIE CTOI0II0OB
VHUKAJIbHEI CPeNHu BCEX CTPOK Tabnuilkl. OrpaHnyYeHne 3alluCHIBAETCS TakK:

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

)

B BHU[E OIrPpaHUYEeHUA CTOH6LI8. U TakK:

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

)i

B BHe OTPAaHUUYEHUSA TAOTHUITHI.
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YToOH OIIpenejInTb OrpaHUYEeHHuEe YHHUKAJIBHOCTU [OJIsA TPYIIIIEI CTOH6HOE 3allUIIIUTEe €ro B BHUOE
OrpaHNYEHUA Ta6J'II/II_U:I, IIepevyucCiiuB UM€E€Ha CTOJ'[6LIOB qyepes3 3allATYIO:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)
Takoe orpaHuYeHMe yKa3hlBaeT, YTO COYeTaHWEe 3HAUEHUU IePEeYUCIeHHBIX CTOJIOIOB AOMXKHO OBITH
YHUKAJIbHO BO BCel Tabiuile, TOrga Kak 3Ha4eHMs KaxXKoTo CTOJIOIa 0 OTOEIbHOCTY He MOXKHEI OBITh
(1 06BIYHO He 6YOyT) YHUKAIbHBIMMU.

Bbl MOXkeTe Ha3HAYUTh YHUKAJIBHOMY OI'DaHUYE€HUIO UM OOBIYHEIM o6pa30M:

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

)i

ITpu mobGaBieHWM OTPAaHUYEHUS YHUKAIbHOCTH OymeT aBTOMaTH4YeCKH CO3[aH YHUKAJIbHBEIM HMHOEKC-B-
IepeBo AJisi CTONOIla UK TPYIHE CTONIOIOB, IEPEYNCIIEHHEIX B OTPaHUYEHUH. Y CJIOBUE VHUKAIbHOCTH,
pacImpoCTpaHSwINeecss TOJNBPKO HA HEKOTOPhe CTPOKH, HEeNb3s 3alucaTh B BUOE OTPAHHUYEHUST
YHUKAJTBHOCTH, OMTHAKO TaKOe YCJIOBHE MOKHO YCTAaHOBUTD, CO3[aB YHUKAJIBHBIN YaCTUYHBIN WHIEKC.

Boob11e ToBOps, oTrpaHUYEHNE YHUKAJIbBHOCTH HApyIIaeTCs, eciiu B TabJuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, Y KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudeHue. OmHaAKO OBa
3HaveHuss NULL npu cpaBHEHMM HUKOT[la HE CUYHUTAIOTCS PaBHBLIMU. JTO O3HaAYaeT, YTO Oaxe IpHu
HaIW4YUU OTPAaHUYEHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C AyOIUPYIOIIUMUCS
3HaueHUsMHU, ecau oHHM comepxkaT NULL B omHOM UM HECKONBKMX CTOIOLIAX OTPaHUYEHUS. ITO
TMOBEeJIeHNEe COOTBETCTBYeT cTaHmapTy SQL, Ho Mkl ciwimanu o CYB]I, koTopeie BemyT cebs Io-apyromy.
HNmeiiTe B BUAy 9Ty 0COOEHHOCTH, pa3pabaThiBasi IIEPEHOCUMEBIE TPUJIOKEHUS.

5.4.4. NepBUUYHbIE KJIIO4YM

OrpanudeHue IIEPBUYHOTO KJTIOYa O3HAYAET, YTO 0OPa3yIOIIH eT0 CTOJIOEI] MIX I'PYIIIIa CTOJIOOB MOXKET
OBITh YHUKAJIPHBIM UOEHTU(MUKATOPOM CTPOK B Tabsmuie. [is 3Toro TpebyeTcs, 4TOOB 3HAUYEeHUs ObLITH
OOHOBPEMEHHO YHUKANbHEIMYU 1 OTIUYHBIME OT NULL. TakumM o6pa3om, TaGIHUIBI CO CIEAYIOMIUMU IBYMS
orpenesieHUsIMHU OyayT MPUHUMATh OOUHAKOBEIE TAHHBIE:

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

)i

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

)i

HepBI/I‘-IHBIe KJIIOYX MOTYT BKJIIOYATh HECKOJIBEKO CTOJ'I6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3alluCh Ol"paHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

CREATE TABLE example (
a integer,
b integer,
c integer,
PRIMARY KEY (a, c)
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HpI/I JIO6aBJ'IeHI/II/I IIEPBUYHOI'O KJII0Yad aBTOMATHU4Y€CKHU CO3,E[aéTC5I YHI/IKaHI)HbII;'I HHJIeKC-B-JIepeBO O
CTOJ'I6].[8. UJIN T'PYIIIIBI CTO.TI6].[OB, IIePEeYUC/IEHHBIX B IIEPBUYHOM KJIIO4Y€E€, U TaHHLIE CTOJ'I6].[I>I IIOME€Yal0TCsA
KaK NOT NULL.

Tabnuila MOXKeT HMeTh MaKCUMyM OJWH IIepBUYHHIM Kio4d. (OrpaHuYeHUM YHUKAJIBHOCTU U
orpanudenuit NOT NULL, koTopbie QYHKIIMOHAIFHO ITIOYTH PAaBHO3HAYHLI IEPBUYHBIM KJII0YaM, MOXKET
OBITH CKOJIBKO YTOOHO, HO HAa3HAYUTh OTPaHUYEHMEM NIEPBUYHOT0 KJII0Ya MOXKHO TOJILKO ofHO.) Teopus
pensuuoHHBIX 0a3 [OaHHBLIX TOBOPUT, YTO IEPBUYHBIM KJII0U [OJXKeEH OBITh B KaXKpaod Tabnuie. B
PostgreSQL Takoro x&e€cTkoro TpeboBaHus HeT, HO 0OBIYHO JIydIlle eMy CJlefoBaTh.

[lepBUYHBIE KJTIOYU IIOJIE3HEI U AJIA HOKYMEHTHUPOBAHUS, U OJI KIHEeHTCKUX IIPUJIoKeHui. Hampumep,
rpad®uYecKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPIKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcss 3HAThb IMEPBUYHBIM KIII0YW TAOIUIIE, YTOOBI OJHO3HAYHO HUAEHTHUGUIIMPOBATH €€ CTPOKH.
ITepBuUYHBIE KITIOYM HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIHN KIII0Y B TaOmIHIle
oIrpedesisieT eneBbie CTONOIB 10 YMOTYaHUIO OJI CTOPOHHUX KII0YEH, CChITAIOIINXCSA Ha 3Ty Tabmuiy.

5.4.5. BHewHue KJ1o4u

OrpaHuuYeHHWe BHEITHEr0 KITIoYa yKa3bIBaeT, YTO 3HAYEHWS CTOJI0UIa (MM TPYIIHL CTOJIOIOB) MOJIXKHEI
COOTBETCTBOBaTh 3HAUEHUSIM B HEKOTOPOH CTPOKe OPYrod Tabmuilkl. ITO HaA3BIBAETCS CCblAOYHOU
Ue/10CMHOCMbIO IBYX CBSI3aHHBIX TAOIHII.

IlycTh y Bac yke ecTb Tabimia IPOOyKTOB, KOTOPYIO MbI HEOOHOKPATHO MCIIOIb30BaJIk PaHEe:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
IlaBayiTe IPEeOIONOXKKUM, YTO y BaC e€CThb TabiuIla C 3aKa3aMM ITHX IIPOOYKTOB. MBI XOTHUM, 4YTOOBI B
Ta6m/1ue 3aKa30B COaepzKaJIuChb TOJIBKO 3aKa3kbIl HeﬁCTBHTeHBHO CyIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MEI
oIpenejiiuM B HeH OrpaHM4YeHNe BHEIIHEI O KJII04a, CChIJIaoIIeeCsa Ha Ta6m/1u;y IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuM OrpaHHYEHMNEM CO30aTh 3aKa3 CO 3HaYeHHeM product_no, OTCYTCTBYIOIIIHNM B TaﬁJ’II/ILIe pl"OdIlCtS
(1 He paBuriM NULL), 6ymeT HEBO3MOXKHO.

B Takoii cxeme Tabiuiy orders Ha3BBAIOT NOOYUHEHHOU Tabnumeld, a products — 21asHOl.
COOTBETCTBEHHO, CTOJIOLEI HA3HBAIOT TaK JKe IOOYMHEHHBIM M IJIaBHBIM (MJIM CCHIJIQIOIIUMCH U
IIeJIEBBEIM).

Hpenbmyr.uyro KOMaHOy MO2KHO COKPATHUTHh TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTh, €CJIN OIIYCTUTL CIIUCOK CTOJ'[6LIOB, BHEIIHUH KJII0Y 6YJIeT HEesIBHO CBsA3dH C II€PBHUYHBIM KJIIIOYOM
IrJIaBHOHW TAOIHUIIHL.

OT‘paHI/I‘-IeHI/IIO BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UM CTaHOaPTHEIM CII0coOoM.

BHemrHu# K109 TaKKe MOXKET CChIIAThCS Ha TPYIITY CTONOIIOB. B 9TOM ciydyae ero Hy>KHO 3amucaTh B
BUOE OOBIYHOTO OTrpaHuYeHus Tabnumel. Hampumep:

CREATE TABLE tl1 (
a integer PRIMARY KEY,
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b integer,

c integer,

FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)
)i

EcTecTBEHHO, YHCJIO U THUIIBI CTOJ'I6I_IOB B OIrPaHHUYEHHU HOOJIZKHBEI COOTBETCTBOBATH YHCIIYy WM THIIAM
oeJ1eBbIX CTOJ'I6LIOB.

HHOrma mMeeT CMBICHT 3adaTh B OTrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4eCTBe <<J1py1"0ﬁ Ta6J'II/ILI]31>> Ty XKe
TaGJ'II/IHy,‘ TaKO¥ BHEIIHMH KJTI0Y Ha3bIBaeTCH CCuln1arnwuMcA HA cebs. HaanMep, €CJIA BEI XOTUTE, YTOOBI
CTPOKHU Ta6J'II/II_I]:I IIpeaCTaBIIAIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYDPHI, BEI MO2KETE HAIIMCAThb

CREATE TABLE tree (
node_id integer PRIMARY KEY,
parent_id integer REFERENCES tree,
name text,

)i

[71s1 y371a BepXHET0 YPOBHSA parent_id OymeT paBeH NULL, Ho 3anucu ¢ oTnugHBIM OT NULL parent_id
OyOyT CChIIATHCS TOIBKO Ha CYIIECTBYIOIINE CTPOKHU TaOJIHIIBL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHNYEHHH BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxKeM, Y BaC eCTb TaOJIUIlBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedsIayInei cxeme). s
9TOTr'0 BH MOZKETE HCIIOIb30BaTh TAKYyI0 CXEMY:

CREATE TABLE products (
product_no integer PRIMARY KEY,
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)

)

3aMeThTe, UTO B IIOCIIETHEN Ta6J'II/ILIe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKWE KIIIOYH.

Mgs1 3HaeM, 4UTO BHEIIHME KJIIOYM 3allpellaloT COo3haHue 3aKa30B, He OTHOCAIIMXCS HM K OOHOMY
npoaoykTty. Ho 4TO menaThb, eCliM TOCJIe CO3[aHUs 3aKa30B C OIMPEOENEHHBLIM IIPOOYKTOM MBI 3aXOTUM
yoanuTh ero? SQL copaBUTCSA C 3TOM cuTyaumed. MHTyulmsa moacKa3bIBaeT CIIEOYIOIINe BapHUaHTHI
TIOBeIEeHUs:

e 3amnpeTuTh yOajeHue MPoayKTa
e V@hamuTh TakKXKe CBA3aHHBIE 3aKa3bl
e Yro-TO eme?

st wnmocTpanuy gaBaWTe peanu3yeM CIEOYIOIee MOBENEHUE B BHINIETPUBEOEHHOM IPUMEpPE: IPU
IIONBITKE yOajeHUus IIPOOYyKTa, Ha KOTOPHIN CCHIIAIOTCS 3aKal3bl (4epel3 Tabnuily order_items), MBI
3amnpeniaeM 9Ty onepanuio. Eciu ke KTO-TO IIONBITAETCS YOAIUTE 3aKa3, TO YIAJIUTCS U eT0 COIEePKUMOE:

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

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

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

)i

OrpaHuuYmMBaloOUIe ¥ KaCKagHBIE yOaJIeHusI — OBa Hambojiee pacIpOCTPAaHEHHBIX BapHaHTa. RESTRICT
IpenoTBpallaeT yOaleHue CBSI3aHHOU CTPOKW. NO ACTION O3HAQ4YaeT, UYTO €CII¥ 3aBUCHMBIE CTPOKU
IIPOOOIXKAIOT CYIIeCTBOBATh IIPU IIPOBEPKEe OrpaHWYeHUs, BO3HUKaeT oIubka (3TO IIOoBegeHUe II0
yMon4daHuio). (I'maBHEIM OTIMYMEM STUX ABYX BapHaHTOB SBJISETCSA TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTH IPOBEPKY B IPOIleCCe TPaH3aKUMY, a RESTRICT — HeT.) CASCADE yKa3bIBaeT, YTO [IPU YOaleHU!
CBSI3aHHBIX CTPOK 3aBUCHUMEIE OT HUX OyAyT Tak K€ aBTOMaTUYECKH yOaneHbl. ECTh emé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipw ymaneHuu CBSI3aHHBIX CTPOK OHM Ha3HA4YalOT 3aBUCUMBEIM CTOJIOIaM
B nmogunHEHHOM Tabnuue 3HadeHuss NULL uim 3Ha4YeHus 10 YMOJTYaHUIO, COOTBETCTBEHHO. 3aMeThTE,
4T0 9TO He OymeT OCHOBaHMEM [Jisd HapyUIeHUs orpaHudeHmi. Hampumep, eciiu B Ka4eCcTBe OENCTBUSA
3a0aHO SET DEFAULT, HO 3HAQYeHUue II0 YMOJI9YaHHUIO HEe YOOBJIETBOPAET OIrPaHNYE€HHNIO BHEIIIHET O KJII04a,
ormmepalus 3aKOHYUTCS OITHOKOM.

AHanoruyHoO yKas3aHMI0 ON DELETE CYIIECTByeT ON UPDATE, KOTOpoe cpabaThiBaeT NpU H3MEHEHUU
3amaHHOrO0 cTonOIa. [Ipy 9TOM BO3MOXKHEIE [eHCTBUS Te XKe, a CASCADE B JAaHHOM ClIydae o3HadaeT, UYTo
U3MeHEHHbIe 3HaUeHU CBA3aHHBIX CTOJIOIIOB OyAYyT CKOIIUPOBAHEI B 3aBUCUMEIE CTPOKHU.

OOBIYHO 3aBHCHUMAsI CTPOKA He MOIXKHAa YIOOBIETBOPSTL OTPAaHUYEHUIO BHEIITHEr0 KJIio4a, eCIIU OOUH U3
CBsI3aHHEIX CTOIOOB comepkuT NULL. Eciu B 00bsiBJIEHHE BHEIIHErO KiIo4ya qo6aBIeHO MATCH FULL,
CTpoka OymeT ymOBIIETBOPSTH OrPaHHMYEHMIO, TOJIBKO €CJIM BCe CBsi3aHHBIe CTOmOIBl paBHBI NULL (TO
ecTh Ipu pa3HbiXx 3HaueHUuAX (NULL u He NULL) rapaHTUpyeTCs HEBHIIIOJIHEHUE OTPaHUUYEHUSA MATCH
FULL). Eciu BBI XOTUTE, YTOOBI 3aBUCUMbBIE CTPOKH He MOTJIH n30exKaTh U 9TOr0 OTPAaHUYeHUsI, OOBSIBUTE
CBsI3aHHEIE CTOJIOIBI KaK NOT NULL.

BHeIITHUY K04 JOJIKEeH CChUIAThCS Ha CTOJIOILI, 00pa3yiollue MepPBUYHLIN KII0Y WM OTPaHHUYeHHe
VHUKAIbHOCTH. TakuM o0pas3oM, Ojisd CBS3aHHEIX CTOJOIOB Bcerga OymeT CyIecTBOBATh MHIEKC
(ompenennéHHBEIM COOTBETCTBYIOIIUM IIEPBUYHEIM KITIOUOM MM OTPAaHUYEHHEM), a 3HAYHUT IIPOBEPKHU
COOTBETCTBHUS CBSI3aHHOI CTPOKHU OYOYT BHITOIHATHECST 9PPHeKTUBHO. Tak KaK KOMaHIb DELETE [JIsI CTPOK
TJIaBHOM TAOMHUITEI WK UPDATE OJIS 3aBHCHUMBIX CTOJOIIOB IMOTPEOYIOT MPOCKAHWPOBAThH MOOYHUHEHHYIO
TaOJIMITy M HAHUTHU CTPOKHU, CCHITAIOIIMECS Ha CTaphle 3HAYEeHUs, IIOJIe3HO0 OymeT MMeTh WHIOEKC U I
MMOMYMHEHHEIX CTONOII0B. HOo 9TO Hy>KHO He BCerja, M CO37aTh COOTBETCTBYIOIIHUM HHOEKC MOXKHO IIO-
pasHoOMYy, II09TOMY OOBSBIEHME BHEITHEro KiIoda He CO3MaéT aBTOMATHUYECKH WHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITopmpo6Hee 00 WM3MEHEHWW M yOAJeHWM OAHHBIX PAcCKal3biBaeTcs B [maBe 6. Bl Takke MOXKeTe
nmogpoOHee y3HATH O CHHTAKCHCEe OrpaHUYeHUI BHEITHeTo Kimoda B cupaBke CREATE TABLE.

5.4.6. OrpaHn4YeHUA-UCKJIIOYEeHUs

OrpaHuYeHUS-UCKITIOUEHHUsI TapPAaHTUPYIOT, YTO IIPKM CPAaBHEHWHU JIIOOBIX OBYX CTPOK II0 YKa3aHHBEIM
cToJIOIIaM MM BHIPAZKEHUSIM C IIOMOIIBI0 3afaHHBEIX OIEepPaTOPOB, MUHUMYM OOHO M3 3THUX CPaBHEHHUH
Bo3BpaTuT false unu NULL. 3anuceiBaeTcs 3TO TakK:
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CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

HonpoGHee 00 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

HpI/I moOaBIeHUH OrpaHNYEeHHUA-UCKIIIOYEHU A GYJIGT aBTOMATHU4YECKH CO3[0aH MHOEKC TOr'o THUIla, KOTOprfI
YKa3aH B 0O BSIBIIEHUHN OIrpaHHUYEHUd.

5.5. CucteMHble cTonOLu bl

B xaxmoi# TabmuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16U08, HEeSIBHO OIPeIenEéHHLIX CHCTeMOoin. Kak
CIedCTBUE, UX UMeHa HeNb3s MCIIOIb30BaTh B KAYeCTBEe MMEH IT0Ib30BaTEILCKUX CTOJNIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBUCHUT OT TOTO, SBISETCS JIU UMS KIIIOYEBHIM CJIOBOM HJIM HET; 3aKJ/II0UeHue MMEeHU B
KaBBIYKY HE ITOMOXKeT m30eKaTh 3TOT0 OTPaHUYEHHUs.) DTHU CTOIOIE He MOIXKHBEI Bac OECIIOKOUTh, BaM
JIWIITb JOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

tableoid

NpenTtndukatop oO0beKTa OJId TaOIUIILI, COfepKallel CTPOKY. DTOT CTOI0el] 0COOeHHO TOJIe3eH I
3aIpoCcoB, UMEIOIINX OeJI0 C uepapxuel HacmegoBanusa (cM. Pasmen 5.10), Tak Kak 6e3 HEro CI0xKHO
OIpenesnuTh, U3 KakKo¥ Tabiuibsl BeIOpaHa CcTpoka. CBs3aB tableoid co cTonbIoM oid B Tabmuile
pg_class, MOXKHO OYOET IOJTYYUTH UM TaOTUIIEL.

xmin

Hpentndurkatop (Kom) TpaH3aKIWU, DOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpOKu — 3TO eé
WHOWBUAYAIbHOE COCTOSIHUE; NPU KaXKAOM M3MEHEHWM CO3TaETCsS HOBAs BEPCHUS OOHOU U TOW XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep komaHOb (HauuHasi ¢ HYJISI) BHYTPU TPaH3aKUuK, T0OaBUBIIEH CTPOKY.

Xmax

HNpeHnTuduKaTop TpaH3aKIWM, yOanuBlield CcTpoKy, unu 0 [Ons Heymal€éHHOM BEPCUU CTPOKH.
3HaueHHe 3TOT0 CTOJIOIAa MOXKEeT OBITh HEHYJIEeBBIM M OJISI BHOWUMON BEPCHUHU CTPOKU. DTO OOBIYHO
O3HAYaeT, YTO YyOaJsdIolasi TpaH3akKIMWs emé He Oblyla 3aUKCHPOBAHA, WM yOaleHue OBLIO
OTMEHEHO.

cmax

HomMmep xoMaHOH B yOandionie TpaH3aKIuU WU HOJIb.

ctid

du3nYeCcKoe PacIojioKeHue JaHHON BePCUU CTPOKHU B Tabmuile. 3aMeThTe, UTO XOTS IO ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKHU, 3HAYEHUE ctid M3MEHHUTCS IIPH BHIIOJIHEHWH VACUUM FULL.
TakuM 06pa3oM, ctid HelIb3s MPUMEHSITh B KaYeCTBe OOJITOCPOYHOI0 UAeHTU(HUKATOPa CTPOKHU. s
UOeHTUQUKAIIUYN JIOTUYECKUX CTPOK CJIEyeT UCIIOIb30BaTh IIEPBUYHBIM KITIOY.

NpenTndukaTopsl TpPaH3aKUMi TakXke SBIAIOTCA 32-OMTHHIMH. B monroxusyiued 6a3e JaHHBIX OHU
MOT'YT IIOUTH TI0 KPYT'y. ITO HE KPUTUYHO IIPHU IIPaBujIbHOM obcnyxkuBauuu b]l; mogpobHee 06 3TOM CM.
I'maBy 24. OpmHaKO NmojlaraThCsa Ha YHUKAJIbHOCTH KOJOB TPAH3aKIUY B Te€UYEHUE OJIUTEILHOTO0 BPEMEHU
(mpu 6onee yeM MUIMapAe TPaH3aKLUM) He CIIenyeT.

HNpoeHTH(GUKATOPE KOMaHI TakXke 32-OMTHBEIE. ITO CO3TaéT XKECTKHUM JTUMHUT Ha 232 (4 munnuappga)
koMaHn SQL B omHOUM TpaH3aklnuu. Ha mpakTuKe 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCIIa
KoMmaHA SQL, a He KonnuecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTU(GUKATOP IIOIYyYaioT TOJTBKO
Te KOMaH[bl, KOTOPHIEe (paKTUUEeCKH U3MEHSIOT COmepKuMoe 0a3bl JaHHBIX.
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5.6. 13MeHeHue Tabnuy,

Ecnu BB co3pmanu TaOMUIEl, @ 3aTEM IIOHSIJIN, YTO AOIIYCTUIIH OIIMOKY, MM U3MEHMJIMCh TPeOOBaHUSA
BAIllero ITPUJIOXKEHUS, BB MOXKETe yHOaIUTh €€ M co30aTh 3aH0oB0. Ho 310 OyneT HeynoOHO, eciiu Tabmuia
yXKe 3amojIHeHa JaHHBIMH, UJIU €C/IM Ha Heé CChUIAIOTCS Apyrue oO0bheKTH 0a3bl JaHHBIX (HAITpuMep, 110
BHelllHeMy Kitouy). ITosTomy PostgreSQL mpenocraBnsieT HaGop KoMaHp Ajs Momudukanuu Tabmiui,.
3aMeThTe, YTO 3TO IO CYTH OTJIMYAETCS OT U3MEHEHUS OaHHBIX, COOEePIKAIIUXCs B TabmuIle: 3meCh MBI
o0cyxkpaeM MOAM(pUKAIINIO OTIPeAeIeHUsT, UIIU CTPYKTYPHI, TaOJIUIIH.

Br1 MmoxkeTe:

¢ JloOaBIATL CTOIOIILI

e VamansaTh CTONOIIBI

e IoOaBnsTh OTPAaHUYEHUS

* Vpanars orpaHUYEHUd

e HM3MeHSATH 3HAUEHUS 110 YMOJTYAHUIO
e M3MeHSATH THIIHI CTOJIOIIOB

¢ IleperMeHOBEIBATH CTOJIOIIEI

¢ ITleperMeHOBEIBATH TaOIUIIBI

Bce 9T meucTBUS BBIIIOMHSIOTCS C mOMOINBI0 KoMaHmbl ALTER TABLE; mogmpoOHee 0 Hell BEl MOXKeTe
y3HaATh B €€ CIIpaBKe.
5.6.1. Nob6aBneHue ctondbua
Ho06aBUTL cTOIOEIl BEI MOXKeTe TaK:
ALTER TABLE products ADD COLUMN description text;

HoBrlll cTon6ell 3al0IHIeTCSA 3afaHHEIM [IJIs Hero 3HaueHueM o yMordaHuio (unu 3HauenneM NULL,
ecyu BB He moOaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwnasi ¢ PostgreSQL 11, mo6aBneHue cTonblia C MOCTOSHHBIM 3HAaUEHHEM II0 YMOJIYaHHUIO
6oJiee He O3HAYAET, YTO IIPU BHIIIOJIHEHWNW KOMAHMB ALTER TABLE OymyT U3MEHEHH BCE CTPOKH
TabnuIikl. BMecTo 3TOr0 yCTaHOBJIEHHOE 3HAYEHWEe [0 YMOJIYaHUIO OyHeT ITPOCTO BBIIABATBLCS
IIpu clepyiomeM oOpallleHHH K CTPOKaM, a COXPAHUTCS B CTPOKAaxX IIPHU II€pe3allucH TaOJIHITHL.
Bnarogaps aTomMy omneparnus ALTER TABLE U C 60JTBIIMMY TabIUIlaMHU BHITIOTHSAETCS 04eHb OBICTPO.

OmgHakKO ecnu 3HaYeHWe MO0 YMOJYaHWI0 M3MEeHUYHBOe (Hampumep, 3TO clock_timestamp()), B
KaX[yI0 CTPOKY HYXXHO OyHeT BHECTH 3HadYeHHe, BBIYMCIIEHHOE€ B MOMEHT BBIIOJIHEHHUS ALTER
TABLE. YTOOBI M30€KaTh MOTEHIIMAJILHO [JIMTEJIbHOHN OIlepalliy W3MeHEHMs BCeX CTPOK, €CIH
BBl IIJTAHHUPYETe 3allOJIHUTEL CTOJIOeIl B OCHOBHOM He 3HAYEHWSIMH 10 YMOJIYAHHIO, JIydiile GymeT
mobGaBuUThL cTonOerl 6e3 3HAYEHUS II0 YMOJIYAHHUIO, 3aTEM BCTaBUTh TpeOyeMble 3HAUYEHHS C
IIOMOIIBI0 UPDATE, a IIOTOM OIIPpeneJyInNTL 3Ha4YeHue I10 YMOJ'[‘-IaHI/IIO, KadK OIIMCAaHO HUuXe.

ITpu 5TOM BB MOZKETE CPa3y OIPEeHeIUuTh OrPaHUYEHUS CTOJIOIA, UCIIOIb3YsI OOBIYHBIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');
Ha camom nejie 30eChb MO2KHO HCIIOJIB30BaTh BCE€ KOHCTPYKIKWH, OOIIYCTUMBIE B OIIPEeOEeJIEeHUN CTOJ'[6I_I8.
B KOMaHOe CREATE TABLE. ITomHHUTE OOHAKO, YTO 3Ha4YeHHe II0 YMOJ/ITYaHHUIO HOOJIZKHO YHOOBJIETBOPATH
OAaHHBIM OT'DAHUYEHUAM, YTOOBI ornepanusa ADD BEBEIIIOJIHKMIIACh YCIIEIIIHO. Brel Takke MOXKeTe CHadalla
3amo0JIHUTh CTOJIOEI] IPaBUJILHO, & 3aTeM N00aBUTL OTPaHMYEHUS (CM. HUXKeE).

5.6.2. YpaneHue cTtonbua
Yoanuts CTOHﬁeU,' MOZKHO TakK:

ALTER TABLE products DROP COLUMN description;
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IlaHHBIE, KOTOPHIE OBUIM B 9TOM CTOJIOLE, MCYe3aioT. BMecTe co CcTONOIIOM yHassiIOTCS U BKIJIIOYAIOIINE
ero orpaHudeHus Tabnuikl. OMHAKO €CJIi Ha CTON0el CChIJTaeTCSI OTPaHUYEeHNe BHEIITHET 0 KJTova APYTon
Tabnunpbl, PostgreSQL He ymanuT 3TO OrpaHUYeHUE HesBHO. Pa3pemuTh yfaleHue BceX 3aBUCSIIUX OT
9TOro ctonbiia 06BEeKTOB MOXKHO, T0OaBUB YKa3aHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01mM¥ MexaHu3M, CTOAIINHN 3a 3TUM, OIKMCHIBaeTcs B Pa3mese 5.14.

5.6.3. JobaBneHue orpaHuyYeHus
HJ’IH JIOGEIBJIGHI/IH OIrpaHNYE€HUsA UCIIOJIb3YETCA CUHTAKCUC OT'PaHUYEHUA TaGJ’II/IHBI. HaHpHMep:

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;

Yrto6nr fobaButh orpanunuenrne NOT NULL, KoTopoe HeJb3s1 3alliCaTh B BUOE OTPAaHUYEHHs] TAOIHUIIHI,
HUCIIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuyueHue IMPOXOOUT TPOBEPKY aBTOMaTU4YecKu U OyneT mobaBiieHO, TOJIBKO €CJIU €My
YIOBJIETBOPSIOT JaHHbBIE TaOIUITHL.

5.6.4. YpaneHuve orpaHuyYeHus

[Ons yoaneHUs orpaHUYEHUS BBl JOJIKHBI 3HATh ero uMsg. Eciu BEI He IpUCBaMBaId €My UM, 3TO
HEesIBHO cHejlajla CUCTeMa, U Bl OOJIXKHEL BRIICHUTE €Tr0. 30ech MOXKeT OBITh IIoJIe3Ha KoMaHpa psql \d
uMa_rabauner (MU OPYTHE MPOTPaMMBI, TTOKa3bIBalolye NoapoOHy0 mHbopMaluio o Tabnuiax). 3Has
UMSsI, BBl MOXKETEe MCII0JIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BEH UMeeTe [ejI0 C UMEeHEeM OTpaHuYeHHs Buaa $2, He 3a0yabTe 3aK/TIOUYUTh €T0 B KaBBIYKH, YTOORI
9TO0 OBIJT JOMYCTUMHEIN UOeHTU(GHUKATOP.)

Kak u mpu ymanmeHuum cTojOIla, €ClIM BHEl XOTHTE YOalIUTh OrpaHUYEeHHe C 3aBUCHUMEIMU OOBLEKTaMH,
mobGaBbTe yKalaHMe CASCADE. [IpmMepoM TaKOW 3aBHCHUMOCTH MOXKET OBITh OTpaHHYEHHE BHEIIHETO
KJII04a, CBSI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.

Tak MOXXHO yOaiauTh orpanuydeHus Jro0bx TuioB, Kpome NOT NULL. YTo6w yoanuTh orpanudenue NOT
NULL, ucnons3yuTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(Bctnomuute, uto v orpanndenuit NOT NULL HeT uMéEH.)

5.6.5. N13MeHeHue 3Ha4YeHUA No yMOoJIHaHUIO
Haznauuth cTONOITy HOBOE 3HAYEHME 110 YMOJTYaHUI0 MOXKHO TaK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
3aMeThTe, YTO 9TO HUKAK He BIUSET Ha CyLlleCTBYIOIIIHuE CTPOKHU TaGJ‘[I/ILU:I, a IIPOCTO 3a;:[aéT 3Ha4Y€eHHne 110
YMOJIYaHHUIO OJIA IMOCJIEeAYIOINUX KOMaHO INSERT.
YT0oOHI YOAJIUTh 3Ha4YeHHe 110 YMOJIYaHKIO, BEIIIOJTTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

ITpu 9TOM IO CyTH 3HAYEHHIO II0 YMOT4YaHUIO ImpocTo mpucBauBaeTrcss NULL. Kak criencTBue, OMIMOKH
He OyHeT, eclii BHI IIOIIBITAETECH YOAIUTh 3HAYEHUE 110 YMOJIYaHHUIO, HEe OMpenesIEHHOe SBHO, TaK Kak
HESIBHO OHO cymecTByeT u paBHO NULL.

5.6.6. I3MeHeHUue TUuna gaHHbIX cTONOUAa
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YTo6nI TPpeodbpa30BaTh CTONOEI B OPYTOM THUII HAHHBIX, UCIOJIL3YHTE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycCIelllHa, TOJIBKO €CJIM BCEe CYIIeCTBYIOUIME 3HAa4YeHUS B CTOJIOIe MOTYT OBITH HESIBHO
IIpuBedeHH K HoBoMy Tuily. Ecnu TpeGyeTcst Gosee cnoxkHoe IpeoOpa3oBaHlte, B MoxKeTe N00aBUTh
yKazaHue USING, ompenesiollee, KaK IIOTyYUTh HOBble 3HAUEHUS U3 CTaphIX.

PostgreSQL momnwiTaeTcs Takxke mpeoOpa3oBaTh K HOBOMY THIy 3HA4YeHUE CTOJIOIA IO YMOJTYAHUIO
(ecnmum OHO OIpeQesieHO) M BCe CBS3aHHBIE C 3THUM CTONOIOM orpaHuueHus. Ho mpeoGpa3oBanue
MOXKET 0Ka3aThCsI HeIIPABUIIBHEIM, ¥ TOTTIA BBl IOJIYYUTE HEOXHUaHHEIe Pe3ylIbTaThl. [109TOMYy OOBIYHO
JIydIlie yOadiuTh BCe OTPAaHWUYEHUS CTOJOIA, meped TeM KaK MEeHSTh ero THI, a 3aTeM BOCCO3[aTh
MOOUPHUITIPOBAHHEIE MOIKHEIM 00Pa30M OTPaHUYEHUS.

5.6.7. NepenMmeHoBaHue cTonbua
YT0OBI IEPEeNMMEHOBATh CTOI0EI], BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenMmeHoBaHMe Tabnuubl

Tabuily MOKHO IepenMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korma B 6a3e maHHBIX CO3MAETCsI 0OBEKT, eMy Ha3HavaeTCs Blaaenell. BiagenbieM 0O0BYHO CTAHOBUTCS
POMb, C KOTOPOM OBII BBEITIOJIHEH OHEepPaTop co3maHwus. st OONIbITHHCTBA TUIIOB 0OBEKTOB B MCXOIHOM
COCTOSIHHM TOJIbKO Bjlafiesiel] (MM CyIIepIIOIb30BaTENb) MOXKET [ejlaTh C 0OBbEKTOM BCE, YTO YTOOHO.
YTOOH pa3penuTs UCIO0Ib30BaTh €r0 APYTUM POJISM, Hy2KHO JaTk UM Npasd.

CyiiecTByeT HECKOJIBKO THUIIOB IIPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HaGop mpaB, IPUMEHUMBIX K OIIPEIeIEHHOMY OOBEKTY,
3aBUCUT OT Tula oOvekTa (Tabnuua, ¢yHKUMS ¥ T. O.). bonee moapoGHO Ha3HaUYeHHWE ITUX IMpPaB
OIMCHIBaeTCA HUKe. Kak MpUMEHSIIOTCS 9TH IIpaBa, BB TAKKe YBUAUTE B CJIEAYIOIINX pa3esiax 1 rjlaBax.

ITpaBo U3MEHATh UIH YOAISATh 00BEKT SIBIISIETCS HEOTheMIEMBIM IIPaBOM BjIafieNiblla 00bEeKTa, eT0 HelIb3s
JIUIIUTHCS WU IepefaTh Opyromy. (OmHaKo KaK U BCe APYTHe IIpaBa, 3TO IPaBo HACJIeOyIoT YJIeHbl POJIU-
BJIapgeblia, cM. Pasmern 21.3.)

OG'I:eKTy MOZKHO Ha3HAa4YUTh HOBOI'O BjIafeJiblla C IOMOIIIBI0O KOMaHOBI ALTER OJISI COOTBETCTBYIOIIIET O THUIIA
00beKTa, HaIPUMeEDP:
ALTER TABLE wmMg _Tabnuygel OWNER TO HOBBIH_BJIAOeNel;

Cymnepnosib30BaTe/Ib MOXKET [enaTh 3TO 0e3 orpaHUYeHUM, a OOBIYHBIM IT0JIb30BATEIb — TOJIBKO €CJIU
OH SIBIISIETCSI OMHOBPEMEHHO TEKYIIUM BilafienblleM oOBbeKTa (MJIM 4JIeHOM POJIM Blafesiblla) U YJIEHOM
HOBOU POJIN.

1 Ha3HaYeHusa npaB npuMeHsieTcsa KomaHoa GRANT. Hanpumep, ecnu B 6a3e DaHHEIX €CTh POMb joe
¥ TabuIa accounts, IIPaBO Ha U3MeHeHHe TaOGIHUITEl MOKHO JaTh 9TOM POJIM TaK:

GRANT UPDATE ON accounts TO joe;

Ecnmu BMeCcTO KOHKPETHOTO IIpaBa HamucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEIE OJII 00BbeKTa
9TOr'0 THUIIA.

[I711 Ha3HaYeHU s ITpaBa BCEM POJISIM B CUCTEME MOXKHO HCIIOJIb30BaTh CIIelaIbHOE UMS «POJIN»: PUBLIC.
TakXke OjIs yIPOIEHUS yIPaBIIEeHUWs POJISIMH, Korga B 0a3e HaHHBIX €CTb MHOXKECTBO MOJIb30BaTeIeH,
MOZKHO HAaCTPOUTh «I'PYIIIOBEIE» POJIH; IOApoOHee 06 3ToM cM. ['taBy 21.

YTo6BI MUIUTEH ITOJIb30BaTEJIEN paHee MaHHBIX UM IIpaB, UCIOIb3yhTe KoMmaHnay REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;
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OOGBIYHO PAaCHOPSKATHCS ITPaBaMU MOXKET TOIbKO BiIafesel] 00beKTa (MK Cynepnonb3oBaTesib). OmHAKO
BO3MOXKHO [aTh IIPABO JOCTYNa K 00BEKTY «C IIPABOM IIepefadu», YTO IMO3BOJIUT IOIYyYHUBIIEMY TaKOe
IIpaBO Ha3Ha4aTh ero ApyruM. Eciu Takoe MpaBo Mepemayy BIIOCJIEOCTBUH OymeT OTO3BaHO, TO BCe,
KTO IIOJTy4YMJI JaHHOE MPaBO [AOCTyHa (HEmOCPEeACTBEHHO WJIM IO LIETIOYKe Iepefadi), IOTePsIoT ero.
IMTogpo6Hee 06 aToMm cM. cupaBkKy GRANT u REVOKE.

Bnamernerr o6beKTa MOXKET IHUINHTL cebs OOLIYHBIX IIPaB, HaOpHMeEpP 3alpeTHUTh He TOJILKO BCEeM
OCTaJIbHBEIM, HO U cebe, BHOCUTh U3MeHeHus B Tabiully. OmHaKO BIadelbIlbl BCeraa KMeIl0T BO3MOXKHOCTh
YIOPAaBJISTh IIPaBaMu, TaK YTO OHU MOTYT B JIIOOOM CiIydae BEPHYTH ceOe ITpaBa, KOTOPHIX JIUIIHUIIUCE.

Bce CyHmieCTBYIOIIYE IIPaBa Iepe4vYruCJI€Hbl HUXKE:
SELECT

IMo3eomnsieT BEIMONMHATL SELECT mmst mo6oro cToibIlla MK MepedrcIeHHBIX CTOJIOI0B B 3aHaHHOM
Tabnuile, IIpPeOCTaBIeHUH, MATIPEeNCTaBIeHWH HJIN OPYroM oO0BeKTe TabIuyHOro BuAa. Takxke
mo3BonsieT BHIIONHATE COPY TO. IToMuMo 3TOTrO, maHHOe IIpaBo TpebyeTcs mys obpalleHus K
CYLIECTBYIOIINM 3HaueHusAM cToiyO1oB B UPDATE wmnu DELETE. [Ins mocienoBaTebHOCTEH 3TO
ITPaBO ITO3BOJISIET ITOIb30BAThCs QYHKIMEN currval. [I71 60JIbIIuX 0OBEKTOB OHO MO3BOJISIET YUTATH
comepxRUMOe 00beKTa.

INSERT

ITo3BonsieT BcTaBnATh ¢ noMmouibio INSERT cTpoku B 3amaHHyI0 Tabnully, IpefcraBjieHMe U T. II.
MoxkeT Ha3Ha4YaThCHA [OJI OTHENIBHBIX CTOJIOIIOB; B 3TOM CJIydae TOJIBKO 3TUM CTOJIOIIaM MOXKHO
IIprcBauBaTh 3HAUEHUS B KOMaHIe INSERT (Opyrue CTOIOLEI IIOJydaT 3HA4YEeHUs II0 YMOJIYaHUIO).
Takxe no3BosnseT BENONHATE COPY FROM.

UPDATE

ITo3BonsieT u3MeHsTh ¢ toMoIbio UPDATE maHHEBIE BO BceX, MO0 TONMBKO ITePEeYUCIEHHBIX, CTOJIOIIax
B 3amaHHOM Tabmnuile, mpencTaBnenuu u T. . (Ha mpakTuke Ojs 000 HEeTPUBUAIBHOM KOMaHOHI
UPDATE moTpeOyeTcss ¥ IIpaBO SELECT, TaK KaK OHa MOJIZKHA 00paTUTBCS K CTONOIaM TaGJIHITHI,
4yTOOBl OIpPEeHeuTh, KaKWe CTPOKHU IIO[jIeKaT M3MEHEHWIO, W/UIKW BBIYHCIUTH HOBBIE 3HAYEHUS
cTosb1oB.) s SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakxXke TpeOyeTcs MMeTh 3TO
IpaBo KaK MUHUMYM [IJIsI OOHOTO CTOjOIla, TIOMUMO IIpaBa SELECT. IS mocjieqoBaTeIbHOCTEH 3TO
IIPABO II03BOJISET MOJIb30BaThCSI PYHKIIUSIMU nextval U setval. s OOIBIINX 0OBEKTOB 3TO MPABO
TIO3BOJISIET 3allUCHIBATh JaHHBIE B 00BEKT UIM 00pe3aTh ero.

DELETE
ITozBomsieT ygansats ¢ moMoIbio DELETE cTpoku u3 TabmuIlkl, IpeacTaBinesHus u T. . (Ha npakTuke
115t JTI000# HeTPMBHUAIBbHOM KOMaHIb DELETE MOTPeOYeTCS TakKe IMMPaBo SELECT, TaK KakK OHA AOJIXKHAa
00paTUTHCS K KOJIOHKAM TalJuIIEl, YTOOHI OMTPEeNesiuTh, KaKie CTPOKM MOOJiexkaT yOaJIeHUIO. )

TRUNCATE
ITo3BonsieT onycTomaTh Tabnuily ¢ noMmoibio TRUNCATE.

REFERENCES
ITo3BoysieT co3maBaTh OTpPaHWYEHWE BHEIIHETO Kio4a, ofpalmatlieecs K Tabmuie um
onpeneneéHHbIM CTONIOIAM TabIuIIE.

TRIGGER

[To3BonseT co3maBaTh TpUrrep ojisd TaOTUIIHI, nIpengCTaBJIeHusa U T. II.

CREATE

st 6a3 maHHBIX 3TO IIPABO MO3BOJIAET CO3JaBaTh CXEMHEI W IMyOJIMKALMM, a TaKXKe YCTaHaBJIMBATh
OOBEPEHHBIE PACIINPEHUS B KOHKPETHOU Oa3e.

II7151 cXeM 3TO IPaBO IIO3BOJISIET CO3aBaTh HOBLEIE 0OLEKTHI B 3aaHHOI cxeMe. YToOkI IepernMeHOBaTh
CYLIECTBYIOIINN O0OBEKT, HeoOXomamMo OHITH €ro BJaJenbleM U HMMETb 3TO IIPaBO MOJIST CXEMHEI,
comepXKallley ero.
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s TaOMUYHBIX IIPDOCTPAHCTB 3TO IIPABO IIO3BOJIAET CO3O0AaBAThb Ta6J'II/II_[bI, WHOEKCHI 1 BPEMEHHBIE
q)aI;IJ'II:I B OHpe,E[eJ'[éHHOM TabIUYHOM IIPOCTPAHCTBE, a TAKXKeE€ CO3daBaTh 6as3nl OAHHBIX, OJIA KOTOPBIX
3TO IIPOCTPAHCTBO 6y;:[eT OCHOBHEIM.

3ameTsTe, 4TO aKT JUINEHUS II0JIb30BATENISI 3TOTO IIpaBa He BNHUSET Ha CYyIIeCTBOBAaHUE WU
pas3MellleHne CyLIeCTBYIOIINX 00BEKTOB.

CONNECT

ITo3BOJISIET TTOOKITIOYATHCS K 0a3e JaHHBIX. DTO IIPaBO MTPOBEPSETCS MPU YCTAHOBJIEHUU COeOUHEHUST
(B momoOTHEHME K YCIIOBUSIM, OTIPENEIEHHBIM B KOHQUTYPALMU pg_hba.conf).

TEMPORARY

ITo3BomsieT co3maBaTh BPpeMEHHBIE TAOIUIILI B OIIpeAeIEHHON 6a3e JaHHBIX.

EXECUTE

ITo3BonsieT BHI3BIBATh (QYHKIWIO UM MIPOLENYPYy, B TOM YHCJIe UCIIOIb30BaTh JII0OLIE OIEpPaTOpPHI,
peanu3oBaHHBIE MaHHOM (GYHKUMEN. DTO €IWHCTBEHHHIM TUII IIPaB, TPUMEHUMBIN K (QYHKIUIM U

poreaypaM.

USAGE

[I7151 TPOIIeIyPHBIX SI3LIKOB 3TO ITPABO ITO3BOJISIET CO3MaBaTh QYHKIIUYM Ha OMMPenesIEHHOM S3BIKe. ITO
€OUHCTBEHHBIM TUM IIPaB, IPUMEHUMEIN K IIPOIEIYPHBIM SI3bIKaM.

Iyt cxeM 3TO IIPaBO AAET AOCTYI K COOepzKaIIUMCS B HUX 00beKTaM (IpefrojaraeTcs, YTO MIPU
9TOM MMEIOTCS IpaBa, He0OXOOUMEIE AJIsI HOCTyHa K caMuM oO6bseKTaM). [To cyTu 3TO ITpaBo IMO3BOJISIET
CyOBEKTY «IIPOCMAaTPUBATh» 00 BEKTHI BHYTPU CXeMHIL. Be3 3Toro pa3pelineHus uMeHa 00beKTOB BCE Ke
MOZKHO OyaeT y3HaTh, HAaIIpuMep, 00paTUBIIKUCE K CHCTEMHBIM KaTajoramMm. KpoMe Toro, ecii 0To3BaTh
9TO MPABO, B CYIIECTBYIOIINX CeaHCaX MOT'YT OKa3aTbCs ONEepPaTOPHl, [JIsI KOTOPBIX IPOCMOTP UMEH
00BEKTOB OFIJI BHITIOJTHEH pPaHee, TakK YTO 3TO IPaBO HEe II03BOJITEeT a0COMIOTHO HAOEXKHO IEPEKPHITh
OOCTyH K 00beKTaM.

s mociegoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATh Q)YHKHI/II/I currval B nextval.

IIJIsT TUTIOB ¥ OMEHOB 3TO IIPaBO MTO3BOJIAET UCIIOIH30BaTh 3alaHHBIM TUII WIK TOMEH IPU CO3TMaHUHN
TabIHIl, QYHKITUH WK OPYTUX 00BEKTOB CXeMEl. (3aMeThTe, YTO 3TO IIPABO He OrpaHu4YMUBaeT oblilee
«HUCIIONIb30BaHUe» THIIA, HAllpuMep obOpallleHre K 3HAYEeHHUSM THUIa B 3alpocax. bes aToro mpasa
HEeNb3 TOJMBKO CO37aBaTh OOBLEKTHI, 3aBUCSINNE OT 3amaHHoro Tuna. OCHOBHOe NpeqHa3HaudeHUe
9TOTO IIpaBa B TOM, YTOOLI OTPAHUYHUTEL KPYT MMONIL30BaTeJIel, CIIOCOOHEBIX CO3/IaBaTh 3aBUCUMOCTH OT
THIIa, KOTOPEIE MOTYT BIIOCJIEICTBHY IIOMEIIATh BiIadesIbIily ThIIa U3MEHUTH €ro.)

s 06EPTOK CTOPOHHUX MAHHLIX 3TO IIPABO IIO3BOJISIET CO34ABATh MCIOIL3YIOUINE UX OIPEeNeIeHUs
CTOPOHHUX CEPBEPOB.

s CTOPOHHHUX CEPBEPOB 3TO ITPABO IIO3BOJIAET CO3OdaBaThk MCIIOJIB3YIOIIIME UX CTOPOHHUE TaOIUIIL.
Hamenéuueie aTUM IIpaBOM MOT'YT TaKZXKe CO3OaBaTh, MO)II/I(I)I/IHI/IPOBBTB UJIN yOaJIATh COOCTBEHHEBIE
COIIOCTaBJIEHUS IIOIb30BaTeJiel, CBI3aHHEIE C OHpeJIeJIéHHBIM CcepBepoM.

HpaBa, Tpe6y'IOH.II/IeC5{ OJIsd OPYTUX KOMaH[O, YKa3aHbl Ha CTPAHHUIIAX CIIPDABKU 3TUX KOMAH[I.

PostgreSQL mo ymon4aHMI0O Ha3HaYaeT POJM PUBLIC IIpaBa [AJIT HEKOTOPBIX THUIIOB OOBEKTOB, KOrma
9TU 00BEKTH co3paroTcs. [t TabGiui], cTOIOI0B, IOCIeq0BaTEIbHOCTEN, 0OEPTOK CTOPOHHUX [AaHHBIX,
CTOPOHHUX CEPBEPOB, OONBLIINX OOBEKTOB, CXeM U TAOGMUYHBIX NPOCTPAHCTB PUBLIC IO YMOJIYaHUIO
HUKaKWX TIpaB He Moay4aeT. [ OPyTux TUMIOB OOBEKTOB PUBLIC TOJIyYaeT CEOyOIIUe IIpaBa IIo
YMOJI9aHUIO: CONNECT M TEMPORARY (CO3maHWe BpeMeHHBIX Tabmnuil) mis 6a3 OaHHBIX; EXECUTE — OJIS
byHKIIME U npolenyp; USAGE — OJid SI3BIKOB M THUIIOB JaHHHBIX (BK/IIOYas moMeHHI). Brnagemnel o6beKTa,
KOHEUYHO JXe, MOXKEeT 0TO3BaTh (IIOCPEeNCTBOM REVOKE) KakK SBHO Ha3HAa4YeHHEBIE IIpaBa, TaK M IpaBa 10
yMmondanuo. (i1 MakcuManbHOU 0e30IIaCHOCTH KOMaHOy REVOKE HYKHO BHIIIOJIHSTH B TPAH3aKIUH,
co3marolei 00beKT; Tor{Ia He 00pa3yeTcsi OKHO, B KOTOPOM APYTOM ITOIb30BaTeIb CMOXKET 00PaTUThCS K
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00bekTy.) KpoMe Toro, 3T M3HAYaIbHO Ha3HavYaeMbIe IIpaBa II0 YMOJTYaHUI0 MOXKHO IIePeoIpenennuTh,
Bocronb3oBaBInuch KoMaHgou ALTER DEFAULT PRIVILEGES.

B Tab6mnurie 5.1 moka3aHbl OHHOOYKBEHHBIE COKPAIIEHHsI, KOTOPLIMH 0003HAYAIOTCS 9TH MpPaBa B CITUCKaX
ACL (Access Control List, CriMcoK KOHTPOJS [0CTyIla). Bel yBUOWUTE 3TU COKpallleHus B BHEIBOJE
TIepevrCcIeHHBIX HU2Ke KoMaH[ psql uau B ctonbuax ACL B CHCTEMHBIX KaTajiorax.

Taonuna 5.1. CokpaméHabie 0003HaYeHus1 npaB B ACL

IIpaBo CokpalieHue IIpuMeHHMBbIE€ THNIHEI 00HEKTOB

SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE, TABLE (M 0OBEKTHI,
nomo6HBIM TabmuiiaM), cTondel TabIUIkL

INSERT a («append», TABLE, cToyiOel] TabJIHuIIbI

moOaBlIeHUE)

UPDATE w («write», 3amIuCh) LARGE OBJECT, SEQUENCE, TABLE, CTOJIOeI]
TaOIHIIBI

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES x TABLE, cTo0e1l TabIuIThl

TRIGGER t TABLE

CREATE C DATABASE, SCHEMA, TABLESPACE

CONNECT c DATABASE

TEMPORARY T DATABASE

EXECUTE X FUNCTION, PROCEDURE

USAGE U DOMAIN, FOREIGN DATA WRAPPER, FOREIGN SERVER,

LANGUAGE, SCHEMA, SEQUENCE, TYPE

B Tab6muma 5.2 pgns kKaxporo Ttumna SQL-o0beKTa II0OKa3aHbl OTHOCSINMECS K HeMy IpaBa, C
WUCIIOIb30BaHUEM IIPUBENEHHBIX BHIIIE COKpallleHuM. Tak:kKe B HeM O/ KaXXOoro TUIla IIpUBedeHa
KoMaHpa psql, KoTopas IT03BOJIsIET Y3HAaTh, KaKue ITpaBa Ha3HaYeHk! AJ1s1 00beKTa 3TOTr0 TUIIA.

Ta6auna 5.2. CBogKa mpaB JOCTyma

Tun o0beKTa Bce npaBa IIpasa rUBLIC nmo |[Komanpga psql
YMO/JTIYaHHUIO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION UIM PROCEDURE X X \df+
FOREIGN DATA WRAPPER U HET \dew+
FOREIGN SERVER U HET \des+
LANGUAGE U U \dL+
LARGE OBJECT rw HET
SCHEMA ucC HeT \dn+
SEQUENCE rwU HeT \dp
TABLE (¥ 00BEKTHI, TOIMOOHbBIE arwdDxt HET \dp
TabnuiamM)
Cronber; TabIIHIIEL arwx HET \dp
TABLESPACE C HET \db+
TYPE U U \dT+
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IIpaBa, Ha3HAYeHHBIE OJII ONPEHeJIEHHOTO OO0OBEeKTa, BEIBOOSATCS B BHIOE OJIEMEHTOB aclitem, Ife
KaX[Ob¥ aclitem OTpazkaeT pa3pelleHUs, KOTOphle OBIJIM IPEefoCTaBIeHBEl CYOBEKTY OIpeneleéHHBIM
npaBopaTeneM. HampuMmep, 3a0ucCh calvin=r*w/hobbes 03Ha4YaeT, YTO POJIb calvin UMEET IIPaBO SELECT
(r) c BO3MOXHOCTEIO Iepefaun (*), a TakKxKe HellepemaBaeMoe IPaBo UPDATE (w), 1 00a 9TH ImpaBa OaHE
eMy pONbI0 hobbes. Ecu calvin mMeeT AJisi 9TOTO0 OOBEKTA U OPYTHE IIpaBa, NPEOOCTaBJIEHHBIE €My
IPYTUM IIpaBogaTesieM, OHU BLIBOOSITCS B OTHEJILHOM 3JIeMeHTe aclitem. [TycToe mmosie mpaBoobiamaTesis
B aclitem COOTBETCTBYET POJIM PUBLIC.

Hampumep, IpeOmnonoxuM, YTO IOIb30BaTEIIb miriam CO3MAaET TaOMUITH mytable W BBHIIIOTHSET:

GRANT SELECT ON mytable TO PUBLIC;
GRANT SELECT, UPDATE, INSERT ON mytable TO admin;
GRANT SELECT (coll), UPDATE (coll) ON mytable TO miriam_rw;

Torpma komaHma \dp B psql mokaxKeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges \ Column privileges | Policies
———————— s E e e i S
public mytable table miriam=arwdDxt/miriam+| coll: + |

\

| =r/miriam + | miriam_rw=rw/miriam |
| admin=arw/miriam \

(1 row)

Ecmu crtonben «IIpaBa moctyma» (Access privileges) mns maHHOTO OOBeKTa IIYCT, 3TO 3HAYHT, YUTO
oy oObeKTa MEeNCTBYIOT CTaAHOAapPTHHIE IIpaBa (TO €CTh 3aIluCh IIPaB B COOTBETCTBYIOIIEM KaTajiore
copgepxuTr NULL). IIpaBa 1o ymMon4aHUIO BCerfa BKIIIOYAIOT BCE IIpaBa OJig Bjafesiblla M MOTYT TaKXe
BKJIIOUYaTh HEKOTOPHIE MpaBa [jisg PUBLIC B 3aBUCUMOCTU OT TUMa 00BEKTa, KaK Pa3bsACHSJIOCH BHIIIIE,
ITepBas KoMaHOga GRANT WU REVOKE [y 00hEeKTa MPUBOOUT K CO3TAHUIO 3aTMCH IIPaB IO YMOITYAHUIO
(HampuMep, {miriam=arwdDxt/miriam}), a 3aTeM HU3MEHSET 3Ty 3allMCh B COOTBETCTBUHU C 3aJaHHBIM
3anpocoM. [TogoO6HEIM 06pa30M, CTPOKH, IIOKa3aHHbIe B cTonOIe «IIpaBa mocTymna K ctosnbmam» (Column
privileges), BLIBOOSITCS TOJIBKO IJISI CTOJIOIIOB C HECTAaHOAPTHBIMU ITpaBaMM OOCTymHa. (3aMeThTe, YTO
B JAHHOM KOHTEKCTE O[O «CTaHOApPTHBIMH IIpaBaMW» BCErfa IIOApPa3yMeBaeTCs BCTPOEHHBIM Habop
IpaB, IpenonpeneeHHbIN IyIs Tuna oobeKkTa. Eciu ¢ 06BbEKTOM CBsizaH HAOOpP IIpaB II0 YMOJIYAHUIO,
TIOJIy4eHHBIN IIoCcJie U3MEeHeHUs B pe3ynbTraTe ALTER DEFAULT PRIVILEGES, U3MeHEHHEBIe IIpaBa OymyT
BCer[a BEIBOOUTHCA SBHO, ITOKa3biBasg 3GHeKT KoMaHOH ALTER.)

3aMeTBTe, YTO IIPABO PacCIIOPAXKEeHHNd IIpaBaMM, KOTOpPO€ UMEET Bjlajiejiel], He OTMe4YaeTCd B BBIBO)IHMOfI
CBOAKe. 3HAKOM * OTMEYAIOTCS TOJIBKO T€ MpaBa C MPaBOM Mepefayu, KOTOphie ObITKA SIBHO Ha3HAYEHBI
KoMmy-nubo.

5.8. MONAUTUKM 3aLLUTbI CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ympaBnsemoir koMmaumoii GRANT, Ha ypoBHe TaGuIl
MOZKHO ONPEIEeNNuTb NOAUMUKU 3dUUMbl CMPOK, OTPAaHUYUBAIOIIINE [JIs I0JIb30BaTelell Habophl CTPOK,
KOTOpBIE MOTYT OBITH BO3BpAIlleHbl OOBLIYHHEIMU 3alpocaMHu UM O00aBlIeHBl, U3MEHEHB W yHOaJIeHH
KOMaHaMH1, U3MEHSIONIMMM JaHHBle. 3TO Ha3bIBAeTCsS TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomuaHuio TaOiaHMIBI HE HMEIOT IIOJIMTHUK, TaK 4YTO ecClIh cucTeMa IpaB SQL
paspelaeT moJIb30BaTEII0 JOCTYII K TabIuIle, BCe CTPOKHU B HEW OJMHAKOBO OOCTYIHBI OJIS YTEHUS WA
HU3MEHEeHUs.

Korpa pnsg Tabmuilbl BKJIIOYaeTCs 3alliuTa CTPoK (c momornbio KoMauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce oOBIYHEIE 3aIIPOCH K TabsH1Ile Ha BEIOOPKY UM MOOUMUKAILINIO CTPOK MOJIXKHEI
pas3peniaThbCs IMOMUTHUKOM 3aIuThl CTPOK. (OmHAKO Ha Blagesnbla TaOMHILI TaKue IMOMUTUKU OOBIYHO
He melcTBY10T.) ECcnmu monuTuKa Ojisi TaOnuibl He olpenelieHa, MPUMEHsIETCsS IOIUTHKA 3alpeTra II0
YMOMUYAHUIO, TAK YTO HUKaAKWEe CTPOKU B 3TOM Tabnuile Henb3s YBUIOETh uIuM MomuduiupoBaTth. Ha
oIepaluu ¢ Tabauilei B 1IeJI0M, TaKHe KaK TRUNCATE B REFERENCES, 3aIl[Ta CTPOK He PacIIpoCTPaHsIeTCs.

TTOMUTUKY 3aAIIUTHE CTPOK MOTYT IIPUMEHSTHCS K OIpPeHelEéHHBIM KOMaHOaM H/UIH PONSM. IToNMuTHUKY
MOZKHO OIIpeeIuTh KaK IPUMeHsIeMylo K KoMaHgaM ALL (BceM), Tu00 SELECT, INSERT, UPDATE U DELETE.
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KpOMe TOT'O, IIOJIMTUKY MO2KHO CBsA3dThk C HECKOJIBKUMU POJISAMH, IIPU 3TOM )Z[efICTBYIOT OOBIYHEIE IIpaBHJIa
YJIEHCTBA W HaCJIeJOBaHHUA.

Yro0OLl ONpemeiuTh, KaKWe CTPOKH OydyT BHUOUMBIMM MM MOTYT HM3MEHSAThCA B Tabmwuile, [Ojs
TONMUTUKYU 3aJa€TCs BHIPAXXKeHMe, BO3Bpalllaiomlee JIOTUYECKUM pe3ynbTaT. JTO BHIpaXKeHue OymeT
BRIYMCHSTLCS IJIS KaXOOH CTPOKH Ilepeld OPYTHMM YCIOBUSMU UKW (PYHKIIUAMH, HOCTYIAIOUIUMUA K3
3ampoca mnojb3oBaTensd. (EOUHCTBEHHHEIM MCKIIOYEHHEM H3 3TOrO IIPaBHJIa SBISIOTCS repMeTHYHLE
(byHKIIMH, KOTOpPBIE TAPAHTUPOBAHHO He JONyCKAT YTeUYKHU HH(POPMAIINK; OIITUMH3AaTOP MOXKET PeIInTh
BBITIOJIHUTL 3TH (QYHKIIMH OO IMIPOBEPOK 3allUTHl CTPOK.) CTPOKH, [OJIsT KOTOPHIX 3TO BHEIpazKeHHe
BO3BpalllaeT He true, oOpabaThBaThCsi He OymyT. YTOOBI HE3aBHCHMO YIIPaABASIThL HAaOOPOM CTpPOK,
KOTOpPBIE MOXKHO BHUOETh, ¥ HAOOPOM CTPOK, KOTOPBEIE MOXKHO MOAHU(PUIIMPOBATH, B IIOJIUTUKE MOZKHO
3apaTh OTHEeIbHEIE BEIPaXKeHUs. BripakeHusT MOJIUTHUK 00pabaTHBAlOTCS B COCTaBe 3ampoca C IIpaBaMu
HCIIOJTHSIOIIETO eT0 MOJIb30BaTeNIsA, HO IJId oOpaleHus K JaHHBIM, HEIOCTYIIHBIM 3TOMY II0Ib30BaTeIIo,
B 9TUX BHIPAZKEHUSIX MOTYT IPUMEHSATHCS (PYyHKIIUHU, OIIpefesiolnue KOHTEKCT 6€30IaCHOCTH.

Cymnepnosib30BaTeNIN U POJIM C aTpuOyTOM BYPASSRLS BCcerga oOpalmarmTcs K TabJuile, MUHYS CHCTEMY
3amuTH CTPOK. Ha Brapmesbiia TaGIUIlEl 3a1[UTa CTPOK TOXKE He NEeWCTBYET, XOTS OH MOXKET BKJIIOUUTE €€
st ce0sI MPUHYOUTENbHO, BEITOMHUB KoMaHoy ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotwemnemoe IIPABO BKJIIOYATh HMJIK OTKIIIOYATh 3aAllIUTy CTPOK, a TAKXKe€ OIIpeneildThb IIOJIMTUKH OJId
TaGJ’II/ILU:I, UMeeT TOJIbKO €€ Bilapgeiien.

Il co3gaHus IOJIUTHUK NTpeagHa3HadeHa KoMaHga CREATE POLICY, gna usMmenenus — ALTER POLICY,
a ong yoanernus — DROP POLICY. YTo6Obl BKTIOYUTH UJIM OTKJIIOUUTE 3AIUTY CTPOK [JIsI OTIpeeneéHHOM
TabIUITEI, BOCIOJIE3YiiTeCh KoMaHmoi ALTER TABLE.

Kaxpmou monnuTuKe HalHadYaeTCs UM, IIpU 3TOM MOJIA OHOM Ta6J'II/II_H:>I MOZKHO OIIpegeylnTb HEeCKOJIBKO
IONUTHUK. TaK KakK IMOJIUTHUKH IIPUBA3aHEI K Ta6J'II/II_IaM, KazXnas IIOJIMTHUKa OJIA Ta6J'II/IHBI OOJIZKHa UMEThb
YHUKAJIBHOE UMJ. B Pa3HBIX Ta6n1/1uax IIOJIMTUKKU MOTYT UME€Th OOMHAKOBBEIE KUMEHaA.

Korma k ompemenéHHOMY 3ampoCy IPUMEHSIIOTCS HECKOJIBKO TMOJIMTUK, OHU OOBEeOuHSIOTCS OO0
JIOTUYECKUM CJIIOKEHUEM (ECITH TTOJIMTUKY PA3pPEIIUTEIBHEBIE (TT0 YMOJTYaHUI0)), TNO0 YMHOXKEeHUEM (ecu
TIOMUTUKY OTPAaHUYUTENbHEIE). ITO TOJOOHO TOMY, KaK HEKOTOpasi POJIb MOJIydyaeT IpaBa BCEX POJIEH, B
KOTOPBIE OHA BKJTIOYEHA. Pa3pelnTenbHbIE U OTPAHUYHUTETLHBIE TTOTUTUKY PACCMAaTPUBAIOTCS HUXKE.

B kauecTtBe IIPOCTOTrO IIpHMepa, CO3OaTh IIOJIMTHUKY [OJId OTHOIIEHHUSA account, IMO3BOJIAIOIIYIO TOJIBKO
YJIeHaM POJIM managers O6paH.[aTbC$I K CTpOKaM OTHOIIEHHUA U IIPKU 3TOM TOJIBKO K CBOUM, MOZKHO Tak:

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);

OTa moJMTHKA HESBHO IIOpa3yMeBaeT W MpPemJiokKeHWe WITH CHECK, UOEHTHUYHOE ITPEeOJIOKEHUIO
USING, IO3TOMY YKa3aHHOE OrpaHHuYeHHe HPUMEHSeTCS M K CTPOKaM, BRIOMpPAaeMBEIM KOMaHOOH (Tak
YTO OOMH MeHeOXep He MOXKET BBIIOJHUTh SELECT, UPDATE MM DELETE [OJIST CYIIECTBYIOIIUX CTPOK,
MIPUHAIeXKaIIUX IPYToMYy), ¥ K CTPOKaM, U3MEeHSIEMBIM KOMaHIOH (TaK YTO KOMaHAaMHu INSERT U UPDATE
HeJb3sl CO3[aTh CTPOKM, IPUHAAJIeXKaIlue IPyroMy MeHeaxKepy).

Ecnu posne He 3agaHa, MO0 3aJaHO CIIENMATIbHOE WMSI II0JIb30BaTeIss PUBLIC, IIOJUTHUKA IPUMEHSIETCS
KO BCEM IIOJIb30BATEJIIM B JaHHOHW cucTeMe. UTOOBI BCe IOIB30BATENIM MOTJIM OOPATUTHCS TOJIBKO K
COOCTBEHHOM CTPOKE B TaONHUIE users, MOXKHO MPUMEHUTH ITPOCTYIO MTOTUTHUKY:

CREATE POLICY user_policy ON users
USING (user_name = current_user);
910 paboTaeT MOmOOHO TPEOBIAYIIIEMY IPUMEDY.

YT0o0OBI OIpEmenuThb OJIsI CTPOK, HOOaBIsIEMEIX B TaOJIHILY, OTHEIbHYIO IOJIMTHKY, OTJIMYHYIO OT IOJIUTHUKH,
OrpaHUYMBAIONIEN BUOUMBIE CTPOKHM, MOXKHO CKOMOMHMPOBATh HECKOIBKO MONUTHUK. Cremyoollasi mapa
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TIOJINTUK ITIO3BOJIUT BCEM II0JIb30BATEJISIM BUETH BCE CTPOKH B TAONIHIE users, HO U3MEHSTH TOJIBKO CBOIO
COOCTBEHHYIO:

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

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

It KoMaHObl SELECT 9TH OBE IOJUTUKN O00BeOUHSIOTCS Ollepaliuel OR, TaK YTO B UTOTE 3TO IIO3BOJISIET
BRIOMpPATH BCE CTPOKH. [I/Is1 KOMaH[ APYTUX THUIIOB TPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PDHEKT TOT
XKe, 4TO U PaHbIIIe.

3alnuTy CTPOK MOXKHO OTKJTFOYUTH TaK 2Ke KOMaH/IO#M ALTER TABLE. [Ip¥M OTKTIOYEHUH 3aIIUTHI, TOTUTHKH,
ompenenéHHble OIS TaOIULE, He YOAISIOTCS, @ IPOCTO UTHOPUPYIOTCA. B pe3ynbsTaTte B Tabnune OymyT
BUAHBI U MOTYT MOOU(DULMPOBATHCS BCE CTPOKHU, C YIETOM OTPAHUYEHUWH CTAHOAPTHOM CHCTEMBI IIpaB
SQL.

Huxke mokasaH pPa3BEPHYTHIM IIPUMEpP TOTO, KaK O9TOT MeXaHM3M 3alllUTEl MOXKHO HNPUMEHSTh B
TTPOU3BOACTBEHHOM cpene. Tabnuua passwd UMUTUPYET daiin naposeit B Unix:

—— IlpocTo¥ mnpuMep Ha Oasze danna passwd
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; —-—- AOMHHHCTPaTOP

CREATE ROLE bob; —— OOBLIUHBIH TTONbL30OBATENb

CREATE ROLE alice; —- OOBbIUHBIM MIONbL30BaATENb

—— Hanomn"enue TaBIMULEBL
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"'");

—— Heo6xXOOMMO BKHNIOUUTHL OId S5TOH TaONUIE 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK
—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNATH INOObBE CTPOKHU
CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIuHBIE MONbL30OBATENM MOI'YT BHIOETH BCE CTPOKH
CREATE POLICY all_view ON passwd FOR SELECT USING (true);
—— OObIYHBIE MOJIb30OBATENH MOI'YT HM3MEH4dTh COOCTBEHHBIE HOAHHBIE, HO
—— He MOTYT 33aIaThb NPOH3BONBHYIO OBONOUKY BXOIA
CREATE POLICY user_mod ON passwd FOR UPDATE
USING (current_user = user_name)
WITH CHECK (
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current_user = user_name AND
shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')

)i

—— AIOMUHUCTPATOPE MONyUYailoT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [lonb30BaTENdM pal3peumaeTcd UYTeHHe TONbKO OOmemOCTYIHLBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonb30OBaTENdM pas3penmaeTcd H3MeHeHUe ONpenenéHHBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOUTHCS B TOM, YTO OHM pPaboTaioT
oxupgaeMbiM 0o0pa3zoM. [IpuMEeHHTENBHO K HPENBIAYIIeMYy IIPUMEPY, 3TH KOMaHIBl ITOKA3BIBAIOT, YTO
CcHCTeMa pa3pelleHui paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH U IIONId
postgres=> set role admin;

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell
——————————— e e e e s e e
+ ___________
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)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca

postgres=> set role alice;

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
——————————— R et e e s s
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
—— Amuca MOXeT UH3MEeHUTHh CBOE uMd (none real_name), HO He UMA KOro—nubo OpPyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
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
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postgres=> insert into passwd (user_name) values ('xxx');

ERROR: permission denied for relation passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [IapOoNlb; IMOMNBITKH MNOMEHdTL Opyrue naponu RLS mpocTo
UTHOPUPYET

postgres=> update passwd set pwhash = 'abc';

UPDATE 1

Bce momuTuKY, co3gaBaeMble [0 3TOr0, OBIIM pa3pelIuTeTbHLIMU, YTO 3HAYUT, YTO IIPU HPUMEHEHUU
HECKOJILKUX ITOJINTUK OHU O0BEINHSIIUCE JIOTUYECKUM onepaTopoM «MJIM». X0oTs MOKHO CO30aTh TaKue
pa3peumnTenbHble TOJIUTUKY, KOTOPhIe OYAYT TOJILKO pas3pelnaTrh JOCTYI K CTPOKaM IIPU ONpPeAeIEHHBIX
YCJIOBUSIX, MOXKEeT OBITh IpOoIle CKOMOWHUPOBAThH pa3pelIuTeIbHbIE TOJIMTUKU C OTPAaHUYUTEbLHBIMU
(KOTOPBIM [OJXKHEI YIOOBJIETBOPAThH 3allUCU U KOTOPHIE OOBEOUHSIIOTCS JIOTUYECKHM OIlepPaTOpPOM
«W»). B pa3BuTHe IpeObIAyIIero npuMepa Mbl H0O6aBUM OTPAaHUYUTEIIFHYIO MOJIMTUKY, Pa3pellaloyio
agMUHUCTPATOPY, HNOOKIIOYEHHOMY 4depe3 JIOKaJibHBIM cokeT Unix, obpalllaTbCsa K 3amucsaM TabIuITh
passwd:

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

3aTeM MBI MOXKEM yO0emUThCS, YTO aIMUHHCTPATOP, IOOKIIOYEHHBIM 110 CETH, He YBUOUT HUKAKHUX
3anucei, 6arogaps 3TOM OrPAaHUYUTEIILHON IOJIUTHUKE:

=> SELECT current_user;
current_user

=> 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

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha IIPOBEPKHU CCBIJIOYHOM II€JIOCTHOCTH, HaIIpyMeD, Ha OTPaHUYEHUA YHUKAJIBHOCTHU ¥ BHEIITHUE KJIIO4YH,
3allliTa CTPOK HUKOI'OA He PACIIPOCTPAHSAETCH, 4yTOOBI He HapyliajiaCh LEJIOCTHOCTE HAaHHBIX. HOSTOMy
OpPraHr3aluioO U IIOJIMTUKHU 3alllUTEI HA YPOBHE CTPOK HeO6XOJII/IMO TIOIAQTEJIbHO HpOpaGaTBIBaTb, 4YTOORI HE
BO3HUKIIU «CKPEITHIE KAHAJIBI» YTE4YKHU I/IH(I)OpMaLII/II/I qyepes3 3TU IIPOBEPKU.

B HEKOTOPHIX CTy4Yasix BaxKHO, 4TOOBI 3aIMTa Ha YPOBHE CTPOK, HA0060poT, He mericTBoBana. Hampumep,
pe3epBHOE KOMHUPOBAHME MOXKET OKa3aThCS MPOBAIBHBIM, €CITM MEXAHW3M 3allUThl Ha YPOBHE CTPOK
MOnYa He JaCT CKOMMPOBaTh KakWe-TuOO CTPOKU. B TakoM ciiydae BBl MOXKETE YCTAHOBUTH IJIS
rmapaMeTpa KOHGUTYpaLKWu row security 3HaueHue off. 9TO caMo 110 ce6e He OTKIIIOYUT 3allUTy CTPOK;
IIPU 9TOM IIPOCTO OyHeT BhIaHa omubKa, eC/IM Pe3yIbTaTH 3alpoca OTGUIBTPYIOTCS IIOJIUTUKOM, C TEM
YTOOBI MOZKHO OBIJIO U3YYUTh IPUYNHY OIINOKH U YCTPAHUTH €€.

69



OnpeueneHHenaHme

B npuBenéHHBIX BEHIIIE IpUMepax BBIPAXKEHUS IOJIUTHKK YYUTHIBAIU TOJILKO TeKyllne 3HadYeHUs B
3ampalrnBaeMoy UK U3MEHSIEMOM CTPOKe. DTO CaMbl¥ IIPOCTOM U Haubosee 3h(HEeKTUBHEIN 10 CKOPOCTH
BapUaHT; II0 BO3MOXKHOCTHY peanu3aluio 3allluThl CTPOK CJIeAyeT IPOEKTUPOBaTh UMEHHO TakK. Ecniu xe
OJISI IPUHSTUS PEMIEHUsI 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
5TO MOXKHO OCYIIIeCTBUTH, IIPUMEHSS B BEIPAXKEHUSX IIONUTUK BJIOXKEHHBIE SELECT WKW (QyHKIIUH,
cogepxkamye SELECT. OgHAKO y4THUTe, YTO IIPH TAKOM peanu3alyi BO3MOXKHBI YCJIOBUS T'OHKH, UTO
YypeBaTO yTEYKOU MH(pOPMALUM, €C/IU He IPUHATH MepPHl IpefocTopoxkHocTu. Hanpumep, paccMoTpuM
CIIEYIOITYI0 KOHCTPYKIIUIO TabIunII:

—— omnpenelneHHe TIPYIN NPHUBUIETHUH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high'");
GRANT ALL ON groups TO alice; -- alice gBndeTcd aIMHHHCTPATOPOM

GRANT SELECT ON groups TO public;

—— omnpenelneHHe YPOBHEH MNPUBUIETHH IId [NOIb30BaTeneH
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;

—-— rabnuua, comepxamad s3amumaeMyio HHGOPMAILIHIO
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;

—— CTpoka nonxHa ObITh HOCTYMHA OId UYTEHUd/HU3MEHEeHUd [IONb30BaTendM C group_id,
—— OONBbIMM HIM PaBHEIM group_id HmaHHOH CTPOKH
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));

—— Mbl 3amumaeM Tabnuuy c uHbopMalued, nonaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Teneps npenmonoxkum, 4To Anuca (pojib alice) XKeJlaeT 3allMcaTh «CJIerKa CEKPeTHYIO» MH(OopMaIluio,
HO ITPX 9TOM He XO04YeT AaBaTh mallory AOCTYI K Hel. OHa [enaeT CIIeayollee:

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

Ha mepBbIii B3T/ISA0 BCE HOPMAJIbHO; mallory HU IIPU KaKMX YCIIOBUAX He NOJIZKHA YBUIETh CTPOKY «secret
from mallory». OgHakKo 3mechk BO3MOXKHO ycioBue TOHKHU. Ecnnu Mannopu (posb mallory) IapajjiejibHO
BLHITIOJIHAET, CKa2KeEM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIus B pexXmMme READ COMMITTED, OHa CMOXKeT yBuAeTh «secret from mallory». 3To
IIPOU30UIET, €CIU €€ TpaH3aKIUA OOUMET OO CTPOKM information cpa3y IOCNEe TOTO, KaK 9Ty CTPOKY
u3MeHUT Amnwuca (pomb alice). OHa 3abimoKuUpyeTcs, oXupas (GUKCUPOBAHUSA TPAH3AKIUU AJIHCH, a
3aTeM IPOUYNTaeT U3MEeHEHHOE COIepKUMOe CTPOKY O61arogaps IpenioXkeHuio FOR UPDATE. OfHAKO Ipu
9TOM U3MEHEHHOE COOEePXKUMOE users He OyOeT NPOYUTAHO HESIBHHIM 3allpoOCOM SELECT, TakK KaK 3TOT
BJIIOKEHHBIM SELECT BHITONHSETCS 6€3 yKa3aHus FOR UPDATE; BMECTO 9TOT'0 CTPOKA users YUTAETCS U3
CHMMKa, TIOJTyYEeHHOTO B HavaJjie 3ampoca. TakuMm o0pa30oM, BeIpAXKeHWE IOJIMTUKK IIPOBEPSIET CTapoe
3Ha4YeHUe YPOBHS IPUBUJIETUYN ITONIb30BaTeNd mallory ¥ IIO3BOIAET €l BUAETh U3MEHEHHYIO CTPOKY.

O6GoiiTu 3Ty IpPOOGJIEMY MOXKHO HECKOJNIbKMMHU ciiocoOamu. [lepBoe IpocToe pelleHue 3aKIII0YaeTcs B
UCTOJIb30BAHUU SELECT ... FOR SHARE BO BJIOXKEHHBIX 3ampocax SELECT B MOJUTHKAX 3alllUTHI
cTpok. OmHAKO O 3TOro moTpedyeTcs maBaTh 3aTPOHYTHIM IIOJIb30BATEJISIM IPABO UPDATE B II€JI€BOU
tabnuie (3mech users), UTO MOXKET OBITH HeXejgaTenbHO. (XOTSd MOXKHO HPUMEHHUTH €IE€ OOHY
TIOJIUTUKY 3allUTH CTPOK, YTOOBI OHKM He MOTJIM IPAKTUYECKU BOCIIONIE30BATLCS 3TUM IIPABUIIOM;
60 TIOMECTUTh BJIOKEHHBIM SELECT B (QYHKIIHMIO, OIIPEeNesiollyl0 KOHTEeKCT Oe3omacHocTu.) Kpome
9TOr0, aKTUBHOE MCIIO/Ib30BaHKUE OJIOKMPOBOK CTPOK B Ie1eBOM Tabiulle MOXKET IOBJIeYh IIPOOJIEMEI
C IIPOM3BOOUTEJIBHOCTEIO, 0COOEHHO IIPU 4YaCThHIX UBMEHEHUAX. prroe penieHue, IMpakKTUu4YHOe, e€Cliu
neneBas Tabulla U3MeHAEeTCA HedacTo, 3aK/IlouaeTcs B OJIOKUPOBKe 11eJ1eBOM TabIUIIH B peXuMe ACCESS
EXCLUSIVE IpHU U3MeHeHnHY, YTOOb HUKaKMe IIapajlUlelibHbBle TPaH3aKIWK He BUAEIN CTaphle 3HAaUYeHUs
CTPOK. JIn60 MOKHO IPOCTO HOKOATHCS 3aBEPIIEHUS BCEX ITapalieJIbHBIX TPAH3aKIWH I10CJIe U3MEHEHU S
B LIeJIeBOY Tabmulle, IpeXKae YeM BHOCUTh U3MEHEHHUSI, pACCYNTAHHbLIE HAa HOBLIE YCJIOBUS 0€30IIaCHOCTH.

3a OomoTHUTEeIbHLEIMH moapobHocTssMu obpaTtuteck K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTtep 6a3 manHbix PostgreSQL comepzKUT OOWH HMJIM HECKOIbKO MMEHOBAHHBIX 3K3eMIIJITPOB 0as.
Ha ypoBHe KiacTepa CO3[alOTCS POJIU U HEKOTOphle Apyrue oO0beKTH. IIpu 5TOM B paMKax OTHOTO
TIOAKITIOYEHUS K CepBepy MOXKHO oOpaIiaThCs K JaHHBIM TOJIBKO OJHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IIPYU YCTQHOBJIEHUY COEIUHEHUS.

IIpumMeuyanue

ITonb3oBaTenm KjacTepa He 00si3aTeNIbHO OyOyT MMEeTb HOCTYII KO BCeM 0a3aM HaHHBIX 3TOTO
Kimactepa. ToT ¢akT, 4TO POJIM CO3MAIOTCS Ha YPOBHE KjacTepa, O3HA4daeT TOJBKO TO, YTO B
KJjlacTepe He MOXKeT OBITH OBYX POJIEd joe B pPal3HBIX 0a3axX MAHHHBIX, XOTS CHCTEMa MO3BOMSET
OTPAHUYUTEL OOCTYI joe TOTBKO HEKOTOPHIMU 6a3aMu JaHHBIX.

baza maHHBIX COOEePXKUT OOHY UJIN HECKOJIBKO MMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO O4Yepeab ComepzxKaT
Ta6J'II/ILU:I. CxeMBI TakXke comepzKaT MMEHOBaHHEIE 00BEKTHI OPpyrux BHOOB, BKJIIOYas THIIBI HAaHHBIX,
(l)YHK].[I/II/I X OIIepaTopkl. OJIHO U TO Xe MMsI 00beKTa MOXKHO CBOGOJIHO HUCIIOJIB30BAaTh B PA3HHBIX CXEeMaX,
HaIpUMepP U schemal, U myschema MOTYT COOepzKaTh TaGJHUIEI C UMEHEeM mytable. B oTnuyme ot 6a3
OaHHBIX, CXeMBI HE OT'PaHUYHNBAIOT OOCTYII K OaHHBIM: IIOJIb30BATEIN MOI'YT O6pa]l[aTbCH K 00BEeKTaM B
mo60o# cxeMe TeKyIel 6a3bl JaHHBIX, €CJIH UM Ha3Ha4deHbl COOTBETCTRYIOIINE IPaBa.

EcTh HECKOTBKO BO3MOXKHEBIX OGLHCHGHHﬁ, OJIsi 94ero CTOUT IIPUMMEHATE CXEeMBI:

* Yrto6r! opHYy 6a3y maHHBIX MOTJIM MCIIOJIh30BaTh HECKOJIBKO II0JTh30BaTEIel, HE3AaBUCUMO OPYT OT
mpyra.
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e Yrto06H O6'b€JZ[I/IHI/ITb 00BEeKTH 6a3bl HOAaHHBIX B JIOTUYECKHEe I'DYIIIIBL OJId 00JIeTYeHU ST YIIPpABJIIEHUA
HUMHU.

* YToO6H B OOHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIE IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMnbI B HEKOTOPBIM CMEICJIE momoOHBEI KAaTaJloraM B OHepaHI/IOHHOfI CHucteMe, HO OHU He MOIyT OLITH
BJIO2K€HHBIMU.

5.9.1. Co3paHue cxembl

71 co3manus cxeMsl ucnonbdyercsa Komanga CREATE SCHEMA. ITpu 5TOM BBl OIIpefensieTe UM CXeMEBL
110 CBOEMY BHIOOPY, HANIPUMEP TakK:

CREATE SCHEMA myschema;

YToOH co3naTh 00BEKTHL B CXeMe UIIM 00paTUTHCS K HUM, YKa3bBaliTe NosHOe UMs, COCTosIlee U3 UMEH
CcxeMbl 1 00bEeKTa, Pa3OeIEHHBIX TOYKOM!:

cxeMa. rabnuia

DTOT CHUHTAKCHUC pa60TaeT Be3ae, rge OXXugaeTcd uMsa TaﬁJ'II/II_IBI, BKJIIOYAaA KOMaHIOBI MOJII/I(l)I/IKaI_II/II/I
TaGJ'II/II_I]:I 1 KOMaHObI 06p860TKI/I OAaHHBIX, oﬁcy}KnaeMHe B CJIeOAYIOIINX I''itaBaX. (HJ’IH KPAaTKOCTHU MEL 6y11eM
T'OBOPUTE TOJIBKO O Taﬁnuuax, HO BCé 3T0 PacCIIpOCTPaHAETCA U Ha OPYyTue TUIIEI UMEHOBaHHEIX OG'BGKTOB,
HaTNpUMep, TUTIH U QYHKITUN.)

EcTs ewié 6osiee oOILIUHA CUHTAKCHUC

fasa_gaHHBIX.CxXeMa.TabnHia

HO B HACTOSIIee BpeMsl OH IIOANEePKUBAETCS TOIBKO HJisg (OopMabHOTO COOTBETCTBUS cTaHAapTy SQL.
Ecnu BuI YKa3bIBaeTe 6a3y OAHHBIX, 9TO MOXKeT OBLITH TOJIBKO 0Oa3a OAaHHBIX, K KOTOpOfI BHI IIOOKJIFOYEHEI.
Takum 06pa3oM, co3gaTh TabIUIly B HOBOM CXeMe MOXKHO TakK:

CREATE TABLE myschema.mytable (

YTo6BI yOamUTh IIYCTYIO CXeMY (He CofepzKallyio 00bEKTOR), BEIIIOTHUTE:

DROP SCHEMA myschema;

YmanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEM 00BbEKTaMM MOKHO TakK:

DROP SCHEMA myschema CASCADE;

CrosALu#A 3a 3TUM OOLINHN MexXaHu3M omnucaH B Pasmesne 5.14.

YacTo GBIBAET HYKHO CO3[aTh CXeMYy, BIafie/IbIleM KOTOPOoH OymeT Apyro¥ Iojab30BaTeslb (3TO OOUH U3
crtoco00B OrpaHHUYeHUs MOJIL30BaTEIeH MPOCTPaHCTBaMu UMEH). ClenaTh 9TO MOXKHO TakK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wmM4 HO/IB30BATENd;

Bn1 maxke MOIKeTe OIIyCTUTh UMS CXEMEI, B 3TOM ClIy4yae UMEHEM CXeMBI CTaHEeT UMS Iojib30BaTesd. Kak
9TO MOXKHO IPUMEHATH, onucaHo B [logpaspnene 5.9.6.

CxeMEI C HMMEeHaMH, HaYMHAIIIMMHUCA C pg_, ABIAIOTCA CHUCTEMHBIMH; IIOJIE30BATEJIAM HE pa3pelIeHO
HCIIOJIb30BATh TaKHEe MMEHa.

5.9.2. Cxema public

o aToro Mel co3gaBany TabIUIlE, He YKa3blBasd HUKaKue MMeHa cxeM. [1o yMoimdyaHuio Takue TabInuIThl
(m mpyrue OOBEKTH) aBTOMaTHMYECKHM IIOMeIlaloTcsa B cxeMy «public». OHa comepXuUTCSs BO BCEX
co3paBaeMbIX 6a3ax JaHHBIX. TakKuM oO0pa30M, KOMaHaa:

CREATE TABLE products ( ... );
9KBUBAJIEHTHA:
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CREATE TABLE public.products ( ... );

5.9.3. NyTb NOUCKa CXeMbl

Besme mucaTh IMOJIHBIE UMeHa YTOMHUTEIBHO, M YaCTO BCE PABHO JIyYIlle He MPUBS3BIBATH IIPUIOKEHUST
K KOHKpPEeTHOM cxeMe. [ToaToMy K TabmuiiaM oOBIYHO 00paIllaloTCs II0 HeNOJAHOMY UMEHU, COCTOSIIeMY
MIPOCTO U3 UMeHu Tabnuilkl. CcTeMa oIpenenseT, KakKas MMeHHO TabIuIla Mogpa3yMeBaeTC s, HCIIONIb3YsI
nyms NOUCKd, KOTOPHIHA TpPeICcTaBisieT COOOM CIOMCOK MPOCMAaTPHUBAeMBIX cxeM. Ilompa3yMeBaeMoi
TabnuIlell CYMTAEeTCS MHepBas IoOxXomdinasi Tabnuila, HaWgeHHas B cxeMax OyTu. Eciu momxomsimast
TabnuIla He HalgeHa, BO3HUKAET OIMMOKa, Jaxke eciiu TabIuila C TaKUM MMEeHeM eCTh B OPYTHX cXeMax
0a3bl JAHHBIX.

B03MOKHOCThL CO37IaBaTh OMHOUMEHHBIE OOBEKTH B PA3HBIX CXeMaX YCJIOXHSET HalucCaHUe 3alpocoB,
KOTOPEIE OOJIXKHEI BCerfa o0paIiaThbCs K KOHKPETHLIM 00BbeKTaM. DTO TaK¥kKe IMOTEeHIIMAaIbHO IT03BOJISIEeT
TI0JIb30BaTEJIIM BIMATH Ha IOBeOeHKe 3allPOCOB OPYTUX II0JIb30BaTelel, 3JI0HaMEPEHHO UJIH CIIyd4anHOo.
BBuny npeobGiamaHus HENOJIHBIX UMEH B 3alpocax U UX UCIOJIb30BaHUA BHYTpHU PostgreSQL, mo6aBuTth
CXeMy B search_path — II0 CyTM 3HAQ4YUT OOBEPSATH BCEM II0JIb30BATEJIAM, MMEIOIINM ITPaBO CREATE B
aTOM cxeMme. Korma BBl BEIIIONTHSIETE OOBIYHBLIM 3aIlpoc, 3JI0HAMEPEHHBIN IT0Th30BaTEJIb MOXKET CO3IaTh
00BEKTHI B CXxeMe, BK/IIOUEHHOM B Balll MyTh IIOMCKA, U TAKUM 00pa30M IIepexXBaThiBaTh yIpPaBlIeHUE U
BBITIOJTHSTH TPOU3BObHBIE GyHKIMM SQL Kak ecinu Obl UX BHIIIOJIHSIIIN BHI.

HepBa;{ CXeMa B IIYTHU IIOMCKAa HA3bBIBAETCA TeKy'I.T.IefI. JTa cxeMa 6YJIeT HUCIIOJIB30BAThCA HE TOJIBKO IIPU
IIOMCKEe, HO M IIPU CO3TaHUU 00BEKTOB — OHA OymeT BKJII0YaTh TAOIHIIEI, CO3TaHHbBIE KOMaHOOM CREATE
TABLE 0€3 yKa3aHHUSI CXEMHI.

Yrto06BI y3HATH TEKYIIUHM THUI OMCKA, BEIIIOJIHUTE CJIEAYIOIIYIO KOMaH/Y:
SHOW search_path;
B xoH(uUrypanuu no yMoiadaHuio oHa BO3BpalllaeT:

search_path

"Suser", public

ITepBHIlT 3IEMEHT CCHIJIAETCS Ha CXEeMy C MMEHeM TeKYIero Mojab3oBaTessi. Ecu TakoW CXeMbl He
CYIIIECTBYET, CChIIKA Ha HE€ UTHOPUPYETCsS. BTOPOIi 3/IeMeHT CChimaeTcst Ha cxemy public, KOTOPYIO MBI
yXKe BUOEH.

IlepBas cymiecTByIOIllasi cXxeMa B IIyTH IIOMCKa TaKXKe CUMTAETCS CXEMOM II0 YMOJYaHUIO OJI HOBBIX
00BbeKTOB. MIMEHHO II03TOMY II0 YMOJIYaHMIO OOBEKTHI CO37aioTcsi B cxeMe public. IIpu ykazaHuu
HEIIOJTHOM CCBIIKM Ha 00BEKT B II000M KOHTEKCTe (Ipu MogudUKaIUM TabIuIl, U3MEHEHUH TaHHBIX WA
B 3aIpocax) CUCTeMa ITpOoCMaTpUBaEeT IyTh IOMCKA, TOKa He HAaWIOET COOTBETCTBYIOIMUN 00beKT. TakKuM
006pa3oM, B KOH(PUTYpAIIUN 10 YMOJTYAHUIO HEIIOJIHEIE UMEHa MOT'YT OTHOCHUTBLCS TOJIBKO K 0OBEKTaM B
cxeMe public.

Yrto6sl OOGABUTH B IIyTh HAITY HOBYIO CXEMY, MBI BEIIIOTHSIEM:
SET search_path TO myschema,public;

(MBI OomycKaeM KOMIOHEHT $user, TaK KaK 3[eCh B HEM HET HeoOXomguMocTu.) Temepb MBI MOXKEM
obpamaThcs K Tabnuile 6e3 yKa3aHUS CXEMHI:

DROP TABLE mytable;

N Tak KakK myschema — MePBBIM 37IEMEHT B IIyTH, HOBLIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3aBaThCS B
3TOM cxXeMe.

M= MOXeM TakXkKe HallucarTh:
SET search_path TO myschema;

Torga MBI OOMBINIE He CMOXeM oOpalaThcs K cxeMe public, He HammcaB IIOJIHOE HMSA OOBEKTa.
EmmHCTBEHHOE, YTO OTINYaeT cxeMy public OT OpyTux, 9TO TO, UYTO OHA CYIIECTBYET II0 YMOITYaHUIO, XOTSI
€€ TaK Ke MOXKHO yHOaJlUTh.
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B Pazgene 9.26 BB y3HaeTe, Kak €II€ MOKHO MaHUITYJIUPOBATE IIYTEM IIOUCKA CXEM.

Kaxk u gmst uM€H Tabiull, IIyTh MOMCKa aHAJIOTMYHO paboTaeT s UMEH THUIIOB JaHHBLIX, UMEH (QYHKIIUHI
U UMEH olepaTopoB. MiMeHa TUIIOB HaHHBIX U (PYyHKUIMM MOXKHO 3aIllMcaTh B IIOJIHOM BHUIE TakK XKe, Kak
u uMeHa Tabnull. Ecnu XKe BaM HY>KHO KCIIOJIb30BaTh B BEIPaXKeHUU IIOJIHOE UM OIlepaTopa, OJIsl 3TOTO
€CThb CIeIlMaJIbHBIN CII0CO0 — BBl MOJIZKHEI HAIIUCATE:

OPERATOR (cxema.oneparop)

Takast 3anuch HeoOxomuMa MOJisi KM30eKaHUSA CUHTAKCUYECKOW HEeOOHO3HAa4YHOCTHU. [IpmMep Takoro
BBIPAXKEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN YaCTO I10JIaraloTCd Ha IIYTh IIOMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

ITo yMomYaHUIO ITOJIb30BATE b HE MOXKET 0OpaIaThcs K 06beKTaM B UyKUX cxeMaX. YTOOb U3MEHUTD 3TO,
BJIafiesiel] CXeMhbl MOJIKEH [aTh MOJIb30BaTEI0 ITPaBo USAGE [OJIsT MaHHOM cxeMbl. YTOOH IIOIb30BATENU
MOTJIX MCIIONb30BaTh OOBEKTHI CXEMBI, MOXKET ITOHAMOOUTHCS Ha3HAYUTH OOMOJIHUTEJIbHBIE MpaBa Ha
YpOBHE 00BEKTOB.

ITonp30BaTeMI0 TAKKE MOXKHO Pa3pelruTh Co3haBaTh OOBEKTHI B CXeMe, He MpuHagjexaren emy. s
9TOr0 eMy HYXKHO [aTh ITpaBO CREATE B TpebyeMol cxeMe. 3aMeThTe, YTO II0 YMOJIYaHUIO BCE UMEIOT
mpaBa CREATE M USAGE B cxeMe public. Brmarogapsi aToMy Bce IIOJIb30BaTe/IM MOTYT ITOOKJIIOYATHCS K
3amaHHOM 6a3e JaHHBIX M CO3IaBaTh OOBEKTH B €€ cxeMe public. HekoToprie maGioHbl MCIIOTE30BAHU S
TpeOyIOT 3aIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HaYaeT cxeMy, a BTOPOe O3HAudaeT «KaXKOHIM IOJIb30BaTelb». B mepBoMm
clydae 3TO UOEHTU(DUKATOpP, @ BO BTOPOM — KJIIOYEBOEe CJIOBO, IO9TOMY OHM HaIHWCaHBE B Pa3HOM
perucTpe; BCOOMHUTe yKalaHusda us [logpasnena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Kartaiaora

B momosHeHMe K cxeMe public 1 cXeMaM, CO30aBaeMEIM II0JIb30BaTe IAMH, JTi00asa 0a3a JaHHBIX COOEPKUT
CXeMy pg_catalog, B KOTOPOM HAXOOSTCS CHUCTEMHEIE TAOIMIIEI M BCE€ BCTPOEHHEBIE THUIIEI [AHHEIX,
byHKIIMK ¥ omepaTophl. pg_catalog (paKTUUEeCKH BCerma SBASETCS YacThbio NYTH IIOMCKa. Ecrmu maxke
9Ta cxeMa He moOaBiieHa B IIYTh SIBHO, OHA HESIBHO MPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B ITyTH.
Tak obecrieuynBaeTCsI HOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI0OBIX YCI0BUsIX. OQHAKO BBl MOXKETE SIBHBIM
00pa3oM TMOMECTHUTh pg_catalog B KOHEIl IIyTH TOWCKA, €CIIM BaM HYXKHO, YTOOBI IIOIb30BaTEILCKUE
MMeHa Iepeonpeaesisiii BCTPOSHHEIe.

Tak Kak mMeHa CHUCTEeMHBIX TaOJIWIlI HAaYMHAIOTCA C pg_, TaKHe MMeHa JIydllle He KCHIOJIb30BaTh BO
u3bexaHue KOHQIMKTa MMEH, BO3MOXKHOIO IIPH IIOSBIIEHWH B OyOyIlleM CHUCTEMHOU TalJIHIEI C TEM
XKe mMeHeM, 4To W Bama. (C myTéMm IIoMCKa MO0 yMOJYaHWIO HEIOJHas CCHIJIKa OymeT BOCIPHHSTA
Kak oOpallleHrue K CUCTeMHOM Tabmuie.) CucTeMHBIe TAOMUITLI OyOyT M Hajbllle COmepXaTh B UMEHH
MIPUCTABKy pg_, TaK YTO OHU He OymyT KOH(MIUKTOBATH C HEMNOJIHEIMM MMEHaMH I10JIb30BaTEJIbCKUX
TabJINII, €CITY TTOJIb30BATEIN CO CBOEHM CTOPOHE He OYAyT MCIIOTh30BaTh MPUCTABKY pg._.

5.9.6. LLIa®/1IOHbI UCNONbL3OBaHUA

CxeMaM MOXHO HAUTH MHOXKECTBO l'[pPIMeHeHPIfI. ,]:[J'IH 3alllUTBI OT BIIMAHWA HEeOOBEPEHHEIX
IoJIb30BaTeJie Ha IToBedeHue 3alIpoOCOB OAPYrux Iob30BaTesiel ImpenilaraeTcsd wab10H 6e30nacHoz0
UCNO/1b308AHUSl CXeM, HO €CJIi OSTOT IIabJIoH He IIPUMEHAETCA B Oaze OAaHHBIX, IIOJIB30BATEJIH,
XKejnarmye 0e30IIacHO BHINOJIHATL B HEM 3alpoCH], OOJXKHBI OyAyT NPUHUMAThL 3alllUTHLIE MepPHl B
Hadajie Kaxgoro ceaHca. B 4aCTHOCTH, OHU OOJKHEI HAYMHATh Ka)KJIBIfI CeaHC C IIpUuCBOEHUA IIYCTOI'O
3HAYEHUs] IIEPEeMEHHOM search_path WIM KaKuM-TuOO OpyruM oOpa3oM ymaiasiTh M3 search_path
CXeMBI, OOCTYIIHEIE OJId 3allMCHU OOBIYHBIM IIOJIB30BaTessiM. C KOH(I)I/Il"ypa].[I/IefI II0 YMOJIYaHHIO JIETKO
Pealn3yrTCs CIIeayllme 11a6JI0HBI MCIIOJIb30BAHUS:
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e OrpaHUYUTH OOBIYHEIX ITOJTE30BATEIEH JIMYHBIMU cXeMaMu. [[71s1 peanu3auuy 3TOTo IOOX0na
BBEIIIOJIHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M cO3haiTe i KaXKIOoOr'o
[IOJIb30BATEJISI CXEMY C ero uMeHeM. Kak BEI 3HaeTe, IyTh IIOKCKA 10 YMOTYaHHUI0O HAYUHAETCS C
HMEHU Suser, BMECTO KOTOPOI'O IIOACTAaBJISIeTCS UMS II0NIb30BaTennsda. TakuM o6pa3oM, ecnnu y Bcex
Iob30BaTesiel OyOeT OTHAeNbHASd cCXeMa, OHU 10 YMOI4YaHuio 6yayT oOpaIaThCs K COOCTBEHHBIM
cxeMmaM. [TpuMeHss aTOT 111a6710H B 6a3e, K KOTOPOM yKe MOTJIM MOOKITIOYaThCS HeJOBEPEHHEIE
MM0JIb30BAaTEJIU, IPOBEPHTE, HET JIU B cxeMe public 06BbEKTOB C TAKMMU K€ UMeHaMH, KakK ¥ 00beKTOB
B CXeMe pg_catalog. DTOT MAOJIOH ABIseTCs M1abJI0HOM 0e30IIacHOr0 UCII0Ib30BaHUS CXEM, TOJIBKO
€CJIY HUKaKO# He[OBEPEHHEIN IT0JIb30BaTe/Ib He SIBIIETCS BilafeblleM 0a3bl JaHHLIX U He UMeeT
npaBa CREATEROLE. B mpoTtuBHOM ciiydyae 6€30IacHOe MCII0JIb30BaHUE CXEM HEBO3MOXKHO.

* VYpanuth cxemy public U3 myTu moucka o yMoJa4aHUIO0, U3MEHUB postgresqgl .conf UM BHIIOJIHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser".IIpu 3TOM BCe O-IPEXKHEMY CMOT'YT
co3maBaTh OOBEKTHI B 00IIel cXeMe, HO BRIOMPATHCS 9TH 00BEKTH OyOyT TOMBKO IO ITIOTHOMY UMEHH,
co cxeMoii. Torma Kak obparaTthcs K TabauliaM 1o MoJIHOMY UMEHU BIIOJIHE OOIyCTUMO, oOpalleHus
K QyHKIMSIM B 00I1Ie# cxeMe BCE ke OynyT HeOe30ITaCHBIMU UJIM HeHaOEKHBIMU. [I09TOMY eC/IU BhI
co3maéTre QYHKIIMY UJIN PacCIIupeHus B cxeMe public, mpuMeHsiiTe nmepBhii mabdnoH. Ecnu xke Her,
9TOT 1mabJIoH, KaK U IePBHIM, 6e30MaceH IIPHU YCIIOBUY, YTO HUKAKON HeqOBEePEHHEIN 10JIb30BaTEIh
He SIBJIsIeTCS BlagenblleM 0a3bl MaHHLIX U He UMeeT IIpaBa CREATEROLE.

¢ CoxpaHUTH IIOBEJIEHUE II0 YMOJIYaHUIO. Bce momb30BaTeny HESTBHO oOpariaioTcs K cxeme public.
TeM caMBIM UMUTHUPYETCS CUTyallusa C IIOJIHEIM OTCYTCTBUEM CXEM, YTO IIO3BOJISIET OCYILIECTBUTH
IJIaBHBIM ITepexon u3 cpenbl 6e3 cxeM. OmHaAKO HaHHBIN ITa6GJIOH HA B KOEM CJIy4dae Hejlb3s CUUTATh
6e3omacHbpM. OH TOOXOOUT, TOJIBKO €CJIH B 0a3e MaHHBIX MMEETCSI BCET0 OOQUH MO0 HECKOJIBKO
OOBEPAIOIINX APYT APYTY IIOJIb30BaTelen.

ITpu mo6oM mogxone, yCTaHABIMBAS COBMECTHO UCTIOJIb3yeMbIe TTPUJIOKEHMS (TaOIUIIEl, KOTOPHIE HYKHEI
BCEM, IOTIOJTHUTENbHEIE (YHKITUY CTOPOHHUX Pa3pabOTYMKOB U T. [.), TOMEIIANUTe UX B OTAEILHBIE CXEMHI.
He 3abymeTe maTh OpyruM IOJIE30BATENSIM IIpaBa AJIs AOCTYyHa K 3TUM cxemaM. Torma Mmojb30BaTeu
CMOTyT 00paIaThCs K 9TUM AOTOTHUTEILHEIM 00B€KTaM M0 TTOJTHOMY UMEHHU UJIU TIPU JKeJTaHuM f00aBsT
9TH CXEMBI B CBOM ITyTH ITOUCKA.

5.9.7. NepeHOCUMOCTb

Cranpmapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CcxeMe K pa3HbBIM 00beKTaM, MpuHaIIeKaliuM
pa3HBIM monb3oBaTensM. bosee Toro, B pspe peanus3ainmii CYB]l Henmb3sd co3maBaTh CXEMBI C
UMeHeM, OTIHUYHBIM OT MMEeHU Bramenblla. Ha mpakTtuke, B CYB]l, peanu3yoIiux TOIbKO 0a30BYIO
TMOIOEePKKY CXeM COTJIaCHO CTaHAapTy, KOHIIENIMHU II0b30BaTeJII M CXEMHBI O4YeHb Onu3Ku. Takum
o0pa3oM, MHOTHE TOJIb30BaTENM II0JIaral0T, YTO IIOJTHOE HMS Ha caMoM [ene oOpa3yeTcss Kak
uMd_monbp3oBarend.umd_rabnungs. 1 UMEeHHO Tak OymeT BecTu cebs PostgreSQL, ecnmu BB CO3TamuTe
CXeMBI OJIs1 KaXXIOoTo I0JIb30BaTeNs.

B cranpmapte SQL HeT M NOHATHMSA CXeMHBI public. I MaKCHMMaJbHOTO COOTBETCTBHS CTaHOAPTY
HUCIIOIb30BaTh CXEMY public He cJiefyerT.

Koneuno, ects CVYB]l, B KOTOpHIX BOOOIEe HE pPeaju30BaHBl CXEMBI WM MPOCTPAHCTBA WMEH
TMOAEPKUBAIOT (BO3MOXKHO, C OTpaHWYEHUSIMH) oOpaleHus K ApyruM Oa3aM OaHHBIX. Eciu BaMm
moTpebyeTcst paboTaTh C 3TUMHU CUCTEMAaMU, MAKCUMAJIbHOM TEPEHOCUMOCTH BBl OCTUTHETE, BOOOIIE HE
HUCIIOTB3YST CXEMHI.

5.10. HacnhepoBaHue

PostgreSQL peanusyet HacjiemoBaHUe TAOJIUI], YTO MOIKET OBITH ITOJIE3HO M1 IMIPOEKTUPOBIIMKOB 6a3
manHbX. (Crampgapt SQL:1999 u Gomee mo3mHME BEPCUM OIPENENsI0OT BO3MOXKHOCTb HAcCIeqOBaHUS
TUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCS OT TOT'0, YUTO OIIMCAHO 30€ECh.)

[laBaliTe Ha4YHEM CO CJIeAYIOIIET0 IIPUMepa: ITPEAIIO0XKHUM, YTO MBI CO3HAéM MOJENb HaHHBIX OIS
TopomoB. B KaxpoMm ITaTe €CTh MHOXKECTBO TOPOMOB, HO JIMIIL OOHA CTONHIA. MBI XOTUM HMETh
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BO3MOZKHOCTB 6bICTpO II0JIy4aThb TOpOA-CTONMULY HOJId J000ro Imrara. 3TO MOXKHO cageiiaTth, CO30aB OBE
TaOIUITBI: OOHY OJIST CTOJIHI] IIITATOB, a APYTYIO [JIsi TOPOOOB, He SIBIAIOMINXCS cTonuilaMu. OgHAKO YTO
OeilaTh, €CJIIM HaM HY2KHO IIOJIYYUTDb I/IH(bOpMaHI/IIO 0 nroboM ropone, 6YI[I> TO CTOJINIIA LITAaTa UJIN HeT?
B pemrenun 3TO¥M mpoO6GIEeMBl MOXKET IIOMOYb HacjiefoBaHMe. MBI ompemenuM TabmUIly capitals Kak
HacCJIeOHUKa cities:

CREATE TABLE cities (

name text,
population float,
elevation int -— B dyTax

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

B asTtoMm cmydae TabGnuiia capitals Hac.sedyem BCe CTOJNOLBI CBOEM POOUTENILCKOM TabNMIE], cities.
CTOMUITH IIITAaTOB TAKXKE MMEIOT JOMOTHUTEIIBHBIN CTONOEI] state, B KOTOPOM OyOET yKa3aH IITar.

B PostgreSQL Tabnuila MOXeT HaCcJIeqOBaThCSA OT HYJIS UIW HECKOJIBKHUX OAPYTHUX TaOIIUII, a 3alIPOCH] MOTYT
BLIOMPATh BCE CTPOKK POOUTEILCKOM TaOINIIEI UJIH BCE CTPOKHM PONUTEIILCKOM M BCEeX NOUePHUX TabIHII.
ITo yMomuaHH1IO IIPUHAT TOCJIENHUM BapuaHT. Hampumep, cjaedyloIui 3alpoc HalgET Ha3BaHUS BCEX
TOPOMIOB, BKJII0Yasi CTOJIHIIEI IIITATOB, PACIIOJIOKeHHBIX BhilIe 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

It maHHBIX U3 BBemeHus (cM. Pa3gen 2.1) oH BBIOACT:

name | elevation
___________ I
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A crmenyloniuit 3alpoc HAXOOUT BCe TOpoma, KOTOPhle HE SIBISIOTCS CTOJHIIAMU INTATOB, HO TaKiKe
HaxomsTcs Ha BeicoTe BhImie 500 ¢pyToB:

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

name | elevation
___________ e
Las Vegas | 2174
Mariposa | 1953

3mech KIII0YEeBOE CJI0BO ONLY yKa3hIBA€eT, UTO 3aIIPOC HOJIKEH IPUMEHSTHCS TOJIBKO K Tabnune cities,
HO He K TabiuIlaM, PacCIlONIOXKEHHBIM HUXKE cities B MepapXuy HacCJeOOBaHMUs. MHOTHE OIIepaToOpHI,
KOTOpPHBIE MH yKe 0O0Cyqunu, — SELECT, UPDATE U DELETE — IOOAepP>KUBAIOT KJIIOYEBOE CJIOBO ONLY.

BHI TakXe MoXKeTe MOOaBUTh IOCJIe UMeHU TAaGIuIBl *, YTOOBI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThLCS
¥ JOoYepHIe TAaOIUIIH:

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

YKka3nIBaTh * He 00s13aTEIbHO, TaK KaK TEeIlepPhb 3TO II0OBEeJEeHNE BCeraa rnmogpa3yMeBaeTCs I10 YMOJIYaHHUIO.
OpHaKO TakKas 3aluch BCE eIreé nogmepzxKuBaeTCsda Ojisd COBMECTHMOCTH CO CTapbIMKM BEPCHUAMHU, I'Ie
II0BeOJeHue 110 YMOJIYaHHUI0 MOT'JIO OBITH HU3MEHEHO.
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B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlkl BEIOpaHa KOHKpPeTHasi CTPOKA.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTE@MHBIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KaXKIOH
Tabnuiie:

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

9TOT 3allPpOC BHIOACT:

tableoid | name | elevation

__________ +___________+___________
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison \ 845

(Ecnu BBHI IIOIIBITAETECH BBIMIOJIHUTL €T0 Y cebs, CKopee BCETo BHl IOJIy4duTe Opyrue 3HadeHus: OID.)
Cob6CcTBeHHO UMeHa TabJIuI] BBl MOXKETE IOJIYUYUTh, 00PaTUBIINUCE K pg_class:

SELECT p.relname, c.name, c.elevation
FROM cities ¢, pg_class p
WHERE c.elevation > 500 AND c.tableoid = p.oid;

B pe3yJibTaTe BHI IIOJIYYUTE:

relname | name | elevation
__________ IO
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢ddeKT MOKHO MOJIYyYUTh APYTUM CIIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBLIM TUN regclass; IPHU
aToM OID TaGmuIlkl BHIBOOUTCS B CUMBOILHOM BHIE:

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

MexaHH3M HacJeOOBaHUS He CHOCOOeH aBTOMAaTUYECKM pacCIpenesiiTh HaHHBIE KOMaHO INSERT HIIH
COPY 1o TabmuIilaM B MepapXuu HacjaemoBaHus. [I09TOMy B HallleM ITpUMepe 3TOT OmepaTop INSERT He
BBITIOJTHUTCS:

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

Mg MOTIM HAafesAThCS Ha TO, YTO OJaHHBIE KAKUM-TO 00pa30oM momnanyT B TabnIuLy capitals, HO 9TOTO HE
IIPOMCXOIOUT: INSERT BCerzla BCTaBJIsieT JaHHbBIE HEIIOCPENCTBEHHO B yKa3aHHYIO Tabmuily. B HEKOTOPEIX
cnydasix mobaBiisieMble TaHHBIE MOXKHO II€PEeHAIPaBiIsaTh, UCIIONIb3ys mpaBuna (cMm. I'may 40). OgHaAKO B
HaIlleM cjiy4ae 3TO He TIOMOXKET, TaK KakK Tab/uIla cities He COOEpXKUT CcTonOla state ¥ KoMaHAa OymeT
OTBEPrHyTa OO IIPDUMEHEHUd IIPpaBUuJla.

[ouepHue TaGIUILI aBTOMATHYECKH HACJIEOVIOT OT POOUTENbCKOM TaOIWUIIEI OTPaHUYEHUS-ITPOBEPKU
u orpaundeHuss NOT NULL (ecnu TONBbKO [ HMX He 3alaHO SBHO NO INHERIT). Bce ocTanbHbIE
OorpaHHWYeHUs (YHUKaJIbHOCTU, IEPBUYHLIN KJII0Y U BHEITHME KJII0OYU) HEe HaCIeOyITCs.

Tabnuila MOXKET HacClIegoBaTbCsI OT HECKOJIbKHUX POOUTEIbCKHUX TaOIWIl, B 3TOM cCjiydae OHa OymeT
00begUHATL B cebe Bce CTOJNOIBI 3THX TAOIMI, a TakK¥XKe CTOJOILI, OIMMCaHHLIE HEIOCPEeOCTBEHHO B
eé ompepmenenuu. Eciu B ompeneNeHUSX POOUTEILCKUX M OOYepHeM TalIHIl BCTPETSTCS CTOJIOIBI C
OOHUM HMEHeM, 3TH CTOIOIE OyOyT «00beIUHEeHBI», TaK YTO B HOYEpHEH Talbjulle OKaXKeTCS TOJIBKO
onuH crtoyber;. YTOOE Takoe OOBeOUWHEHHEe OBIJI0O BO3MOXKHO, CTOJIOLIBI MOJKHBEI MMETh OOUHAKOBBIA
TUII OAaHHBIX, B IIPOTHBHOM CJIydae HOpou30oumér ommbkKa. Hacrnemyemble OrpaHUYEHHUS-IIPOBEPKU U
orpaanyenuss NOT NULL o6bemuHAI0TCS IOmOOHEIM o0pa3oM. Tak, HampuMep, 00beqUuHIeMEIH CToI0el]
monyuuT cBoiicTBO NOT NULL, ecnu Kakoe-mu00 U3 IIOPOXKIAIOIINX €T0 OIIpenesIeHu UMeeT CBOMCTBO
NOT NULL. OrpaHn4eHUuS-IPOBEPKH 00LEIUHSIOTCS, €CJIM OHM MMEIOT OOWHAKOBLEIe UMeHA; HO €CJIH UX
YCIIOBHUSI PA3IMYaIOTCS, IIPOUCXOOUT OIINOKA.
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OTHoOLIeHWe HACIemoBaHUS MexXOy TabmuilaMu OOBIYHO yCTaHaBIIMBAETCS MHPH CO3TaHUU OOYEpPHEH
TaOIUIBI C KMCIOJIb30BAHWEM IIPENJIOKEeHHUsT INHERITS omepatopa CREATE TABLE. Opyroi cmoco0
moGaBUTh TaKOe OTHOINEHHE Jisg TaOIWIbl, ONPEmeIEéHHON IOAXOOSIIUM 00pa3oM — WCIOJIE30BaTh
INHERIT c onepaTtopoM ALTER TABLE. [Ins1 aToro Oyayias mo4yepHss Tabiuila JoJIKHA yKe BKIII0YaTh
Te Ke CTOJOIE (C COBIMAOAIOIIMMH MMEHaMU M THUIAMH), YTO M POOUTENbCKas Tabmuila. Takxke oHa
OOJIZKHAa BKJIIOYATh aHAJIOTHYHBIE OI'DAaHUMYEHUA-IIPOBEPKU (C TeMHu XXe HMEeHaMu u B]:Ipa}KeHI/IHMI/I).
Yoanuth OTHOIIEHHWE HacCJegoOBaHMA MOXKHO C IIOMOLIbI0O YKa3aHWS NO INHERIT ollepaTopa ALTER
TABLE. [IluHaMu4yeckoe moOaBjeHUE U yHajleHHe OTHOIIEHHN HaCJIeIOBaHUS MOXKET ObITh ITOJIe3HO IIPHU
peanusaiuy CeKIMOHUPOoBaHusa Tabmul (cM. Pasgern 5.11).

st co3manusi TaGIUIBEI, KOTOPas 3aTeM MOXKeT CTaThb HAaCIeTHUKOM OPYTroM, yooOHO BOCIIOIE30BAThLCS
IpemiokeHueM LIKE olepaTopa CREATE TABLE. Takass KOMaH{a CO30aCT HOBYIO TaOIHIly C TEMHU Ke
cTON0IIaMH, YTO MMEIOTCS B UCXOOHOM. EC/MM B MCXOOHOM TaGIHITHI OIIPeeleHbl OrPaHudYeHusT CHECK,
DI CO37aHus MOJTHOCTHIO COBMECTUMOM TaOIUITLI UX TOXKE HY2KHO CKOIMPOBATh, ¥ 3TO MOXKHO CHENaTh,
mo0aBUB K MTPEII0KEHNI0 LIKE mapaMeTp INCLUDING CONSTRAINTS.

PomutenbCckylo TabmuIly HeJb3s yOAllUTh, IIOKa CYIIECTBYIOT yHAclIemOBaHHBIe OT Heé. I[Ipu aToMm B
OoYyepHUX TabnUIlaX HENb3s yOalsaTh WM MOOUUIIMPOBATH CTOMOMLI WJIM OTPAaHUYEHUS-TIPOBEPKHU,
yHacJIeoOBaHHBIE OT POAUTENLCKUX Tabnuil. Eciu BH XOTHUTE yOalauTh TAOJIUIy BMECTE CO BCEMHU €€
MOTOMKaMHM, 3TO JIETKO chejaTb, HoOaBUB B KOMAaHOY yOaJIeHUS POAUTEJILCKOM TaONHITEI mapaMeTp
CASCADE (cM. Pazpen 5.14).

ITpu U3MeHEeHUAX ONIpeNeNieHul U orpanudenut ctonbios komanga ALTER TABLE pacnpocTpaHsieT 3TU
U3MeHeHUsd BHU3 B Mepapxuu HacjaenoBaHus. OOHAKO yOAlIUTh CTOJIOIE, YHACIeIOBaHHbIE NOYEePHUMU
TabIUIlaMM, MOXKHO TOJIBKO C IIOMOIIILIO ITapaMeTpa CASCADE. ITpu co3maHuM OTHOIIEHUM HACJIeOqOBaHUSA
KOMaHAa ALTER TABLE CJlIeQyeT TeM Ke IpaBujaM OO0OBbeOuHEeHUs AyOIUPYIOUIMXCS CTOJIOII0B, YTO U
CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMH TabJIullaMu ITPOBEPKA MIPaB JOCTYIIA BHITIOJTHSIETCS TOJIBKO B POAUTENBCKOM
tabnuie. Tak, HanpuMep, Hajgu4dne pas3pelleHus UPDATE [jid TaONMLBL cities IOOpa3yMeBaeT IIPaBoO
Ha W3MEeHEeHHWe CTPOK TaKXKe B Tabymie capitals, KOrga K HHM HIPOUCXOOUT oOpalleHue depes
TabIUIy cities. ITO COXpaHSIET BUAMMOCTD TOTO, YTO 3TH JaHHBIE (TaKXKe) HaXOOSITCS B POAUTENbCKOM
tabnuiie. Ho usaMmenuth Tabnuny capitals HaOpsAMYy! 0e3 OOIOIHUTENIPHOTO pa3pelleHUus Heb3d.
ITogo6HBEIM 00pa3oM, ITOMUTUKU 3aIIUTHL Ha YPOBHE CTPoK (cM. Pasmen 5.8) Oms poOuTenbCKOM
TaOIUIBEI IPUMEHSIOTCS K CTPOKaM, IIOJIydaeMbIM M3 [OoYepHUX TabJjiull IPU BHIIOJTHEHUU 3alpoca
C HacjepmoBaHUeM. [IOUTHUKU Ke [OYepHUX TabJiul], eClIu OHU OIpefesieHbl, MEeNCTBYIOT TOJIBKO
Korfa Takue TabnuIlBl SBHO 3a[eMCTBYIOTCS B 3alpoCe; B 9TOM Clly4dae BCe NOJIMTUKM, CBSI3aHHBIE C
pOOUTEeNbCKUMU TabIUIIaM¥, UTHOPUPYIOTCH.

Ctoponnue Ttabnuikl (cM. Pasgen 5.12) MOTyT TakKXe BXOOWTh B HEepPapxyio HaCJIeJlOBaHUSA Kak
poOuTeNTbCKUE UK oYepHUEe TabJIUIIEL, TaK JKe, Kak U o6bryHbIe. Eciu B nepapxuio HacaeqoBaHUs BXOOUT
CTOpPOHHAS Tabnuila, BCe Omepaluy, He NMoaaepXKuBaeMele e, He OYOyT NOOOePKUBAThCSA Mepapxuei B
LIeJI0M.

5.10.1. OrpaHu4YeHun

3ameTbTe, uTO He Bce SQL-koMaHmwl MOryT paboTaTb C HepapxusiMu HacjemoBaHus. KoMaHQOHI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHHE HAaHHBIX HJIM MOOHUGUKAIINIO CXeMbl (HampuMmep SELECT,
UPDATE, DELETE, OOJBINIMHCTBO BapwWaHTOB ALTER TABLE, HO He INSERT HW ALTER TABLE
RENAME), OOBIYHO II0 yMOJTYaHMWIO 0OpabaTHIBAIOT HaHHBIE MOOYEPHUX TaOMUII ¥ MOTYT MCKITIOYaTh
WX, €CIIH IOOdepzKMBAIOT yKasaHue ONLY. KomaHOBl Oiist oOCIy2KMBAaHWS M HACTPOUKH 06a3bl HaHHBIX
(HampuMep REINDEX M VACUUM) OOLIYHO PabOTaAiOT TONLKO C OTHENbHBIMH (GDH3UYECKHMH TabOIHUIlaMHu U
He IoAIeP>KUBai0T PEKYPCUBHYIO 00paboTKy OTHOIIEHUM HacaenoBaHusi. COOTBETCTBYIOIIEE TOBEIEHUE
KaXX[o¥ KOMaH[HI OIlrcaHo B eé cirpaBke (Komanmwsr SQL).

Bo3MOXKHOCTH HAaciefOBaHUS CEPHE3HO OrpaHUYEHBl TEM, UYTO HMHIOEKCH (BKIOUas OTrpaHUYEeHUS
VHUKAJIBHOCTH) M OTPaHHYEHUS BHEIIHWX KJII0UeH OTHOCSATCS TOJIPKO K OTHeJbHBEIM TaOnuilaM, HO
He K HX IIOTOMKaM. JTO KacaeTcs 00euxX CTOPOH OTrpaHMYEHHM BHEIIHHX Kiaioudeil. TakuM oOpasoM,
IPUMEHUTENBHO K HallleMy IIPUMEPY:
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* Ecnu MBI OOBSIBUM cities.name C OTPAaHUYEHMEM UNIQUE MJIM PRIMARY KEY, 3TO HE IIOMeEIIaeT
mo6aBUTh B TAONUIY capitals CTPOKHU C Ha3BAaHUSIMU TOPOMOB, yKe CYIIECTBYIOIUMHU B Tabmuile
cities. W aTu pyGnupyomyecs CTPOKHY 110 YMOTYaHUIO OyOyT BRIBOOUTHCS B Pe3yJibTaTe 3allpOCOB
K cities. Ha meme Tabmuila capitals IO yMOJTYaHUIO BOOOIe He OyHeT comepKaTh OrpaHUuYeHUe
YHUKAQJIBHOCTH, TaK YTO B HEH MOT'YT OKa3aThCsI HECKOJIBKO CTPOK C OOHUM Ha3BaHUEM. XOTS
BBI MOJKeTe 0OaBUTh B capitals COOTBETCTBYIOIIEE OTPAHUYEHNE, HO 3TO HE IIPEIOTBPATUT
ny6nupoBaHue Npyu OObeOUHEHUNU C cities.

* TlomoOGHEIM 00pPa30M, eclii MBI YKaXeM, UTO cities.name CChIaeTCsl (REFERENCES) Ha KaKylo-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyoeT aBTOMaTHYeCKU pacCIpOCTPaHeHo Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlieHNe TaKOTo Ke OrpaHWYeHUsI REFERENCES B
TabnuIy capitals.

* Ecnu BH cmenaeTe, YTOOBI CTOIOEI APYTOM TaOIUIIE CCRIIAICA Ha cities (name), B 9TOM CTOJOIIE
MOZKHO Oy[eT yKa3bIBaTh TOJILKO Ha3BaHUS IOPOIOB, HO HE CTOJHIl. B 9TOM ClIydae XOpOIIero
peIeHus HeT.

HeKOTOpaH Q)YHKHHOHaHLHOCTL, He pea/Ii30BaHHasa OJId I/IepapXI/IfI HacCliegOBaHUs, peaJIn30BaHa »OJIid
OEKIIaPAaTUBHOTO CEKIMOHUPOBAHUA. HOSTOMy 00s13aTe/IbHO B3BECHTE BCE 3a U IIPDOTHUB, IIpEeXKOe 4YeM
IIPDUMEHATh B CBOUX IIPUTIOZKEHUAX CEKIIMOHNPOBaHNE C UCIIOJIb30OBAHUEM YCTAPEBIIIEIO HACJIeOJOBaHUA.

5.11. CeKumoHupoBaHue Tabnuy,

PostgreSQL mommepzkuBaeT IIPOCTOE CEKIMOHUPOBaHUE Tabiull. B 9TOM pa3mesie omuCHIBaeTCs, KaK U
moyemy OBIBAET MOJIE3HO IIPUMEHSATh CEKIIMOHNPOBaHUE IIPU IPOEKTUPOBaHUY 0a3 JaHHBIX.

5.11.1. O630p

CeKIMOHMPOBAHNEM [aHHHEIX Ha3bBIBAeTCSH pa30ueHue OmHON OOIbINON JIOTHUYECKON TalauIbl Ha
HECKOJIbKO MEHBITUX QPU3UYECKUX CeKInii. CeKITMOHUPOBaHNUE MOXKET IPUHECTH CIEeOYIOIIYIO ITOIb3Y:

* B ompemenéHHBIX CUTyaIlUsIX OHO KapOWHAIbHO YBeIUYUBaEeT OLICTPOAeHCTBHEe, 0COOEHHO
Korpaa OOJBIIION IIPOIIEHT YaCTO 3allpallliBaeMEBIX CTPOK TAaOIHUITEI OTHOCUTCS K OTHOM WJIH JIUIIH
HECKOIBKUM ceKIusiM. CeKIIMOHUPOBaHUeE 10 CYTH 3aMeHsIeT BePXHUE YPOBHHU JePEeBbeB UHIEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HaX0XOeHUs HauboJiee BOCTPeOOBaHHBIX YaCTel UHIEKCOB B
MMaMsTH.

e Korma B BHIOOPKE HJIM U3MEHEeHWHU OAHHEBIX 3aJleliCTBOBaHa 0OJIbIIas YaCTh OOHOM CEKITHUH,
MIPOU3BOOUTEIFPHOCTb MOXKET BO3PACTH, €CJIM OyIeT BBEIIOJIHSITLCS IIOCIeq0BaTe/IbHOEe CKAHUPOBAHUE
9TOH CEeKIIWH, a He IIOMCK II0 UHOEKCY, COIIPOBOKIAEMbIN MPOU3BOILHLIM YTEHHEM HAHHEIX,
pa3bpoCcaHHBIX 10 BCel Tabuile.

¢ MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIECTBIISATh, HO0ABIISAS U YA CEKIIUH,
€CJIM TaKOM BapHaHT MCIOJIb30BaHUS OBbLI MPEIYCMOTPEH IPH TPOEKTUPOBAHUN CEKITHM.
VnoaneHue oToenbHOM CEKIIMM KOMAaHOOM DROP TABLE M OeMCTBHE ALTER TABLE DETACH PARTITION
BEITIOJIHAIOTCA IOpa3ngo 6bICTpee, 4YeM aHaJIOTH4YHasd MaCCOBasd OIlepalirs. STI/I KOMaHOHI IIOJIHOCTBIO
HUCKIII0YaloT HaKJIagHbIe PAcXOOhl, CBI3aHHEIE C BBHIMIOJTHEHHEM VACUUM MIOCJIe MacCOBOU ONepaluu
DELETE.

* Penko HUCIIOJIbL3YEeMEI€ NaHHBIE MO2KHO IIEPEHECTHU Ha Ooree memiéBbie U MeOJIeHHbIE HOCUTEIIH.

Bcé 310 0OBIYHO ITOIe3HO TONBKO MJIS OYeHb OONbInuxX Tabmui. Kakme MMEHHO TaGIHITEI BEIMTPAIOT OT
CEeKITMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPHUIJIOKEHUS, XOTSA, KaK IPABUIIO, 9TO CIeNyeT IPUMEHSITh
oI TabnIuIl, pa3Mep KOTOPBIX HpeBhiaeT 00beéM O3Y cepsepa.

PostgreSQL npepnaraeT noggepkKy CIEOYIOIINX BUOOB CEKIIMOHUPOBaHUSA:
CeKIIMOHMPOBaHMeE 110 Aralla3oHaM

Tabulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneleéHHBIM 10 KJII0UeBOMY CTOJIOIy uUiIu Habopy
CcTOJIOIIOB, M HEe IIepeceKawIIuMcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHMPOBATDL MaHHBIE IO
Oualia30HaM OaT MITH 10 Auana3oHaM HIeHTU(GHUKATOPOB OMpeneIEHHEIX OU3HeCc-00beKTOB. I'DaHUITh
KaXkaoro [auala30oHa CYMTAIOTCS BKIIOYAIOMNMN HUXKHee 3HadYeHWe W HMCKIII0YaloluMU BepxHee.
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Hanpumep, ecnu st IepBoMl CEKITUU 3aflaH AUaNa30H 3HAYeHUM OT 1 1o 10, a OJIst BTOPOM — OT 10
IO 20, 3HQUEeHHUe 10 OTHOCUTCS KO BTOPOU CEKIIUH, a He K IIEePBOM.

CeKHI/IOHI/IPOBaHI/Ie II0 CIIMCKY

Taﬁmma CEeKIIMOHUPYETCA C IIOMOIIBIO CIIMCKa, SABHO YKa3HIBaAKIIIEero, KaKne 3Ha4Ye€HHUd KJII04Ya
IOJIZKHEI OTHOCUTBCS K KaXXIIOM CEeKITNHU.

CeKIIMOHMPOBaHUE II0 XEIIy

TaﬁJ’[I/IHa CEKIIMOHUPYETCA IIO OHpeJIeHéHHBIM MOOYJIAM KW OCTATKaM, KOTOPHBIE YKA3BIBAIOTCHA OJIA
Kaxpgou ceknuu. Kaxkpgas cekus COOEePXKUT CTPOKH, OJIsd KOTOPHIX XeIlI-3Ha4YEeHK e KJII04Ya pa361/IeHI/IH,
JIeTIéHHOG Ha MOAOYJIb, PaBHAETCA 3aJaHHOMY OCTATKYy.

Ecnu BameMy NpuioxeHHIo TpeOyloTcs Apyrue GOpMbl CEKIIMOHUPOBAHMS, MOXKHO TakxXKe NPUOEerHyTh
K aJibTepPHATUBHEIM peanu3alusaM, C UCIOJIb30BaHUEM HacCJlegOBaHMUS U NpPenCcTaBJIeHUU C UNION ALL.
Takue oOxXonb JalOT TMOKOCTh, HO He [al0T TaKOTo BEIUTPHIIIA B IPOM3BOAUTENBHOCTH, KaK BCTPOEHHOE
IeKjapaTUBHOE CEKIIMOHUPOBaHUE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

PostgreSQL mo3BoJIsieT AeKIapupoBaTh, YTO HEKOTOpasi TabIulla pa3fensieTcs Ha CeKiuu. Pa3menénHas
Ha CeKIuM TabiuIila Ha3bIBAETCS CeKUUOHUPOBAHHOU mabauuel. [leknapamus CeKIHOHUPOBAHUS
COCTOUT M3 OMHMCAHHOTO BHIIIE ONPEefeIeHus Memoda pa3bueHus ¥ CIIMCKa CTOJIOIIOB UJTA BEIPAXKEHUH,
00pa3yoIIux K/A104 pa3bueHusl.

CaMa CekIIMOHMpPOBaHHasl Tabmuila SABASETCS «BUPTYaJbHOM» UM KaK TaKOBasg He XPaHUTCH.
XpaHunuile UCIOJIL3YETCS €€ CeKuUsiMU, KOTOPBIe SIBJIIOTCSA OOBIYHBIMM TabOIUIlaMM, CBSI3aHHBIMU C
CEKIIMOHUPOBAHHOM. B KaxXOo# CEKIIMM XPaHUTCS ITOIMHOXKECTBO HJAaHHBIX TAOJIUIILI, OIpenesisieMoe eé
epaHuuamu cexkuuu. Bce CTpoKH, BCTaBJIsieMbIE B CEKIIMOHUPOBAHHYIO TaOIUIly, IepeHalpaBiIsioTCs
B COOTBETCTBYIOIIME CEKIMKW B 3aBUCUMOCTU OT 3HA4YeHMM CTONOLOB Kilo4Ya palbueHus. Ecnu npu
U3MEHEHUN 3HaYeHU! KJodya pal30ueHus B CTPOKE OHA IePeCTaéT YAOBIETBOPSAThH OTPaHUUYEHUSIM
UCXOOHOM CEKITUH, 3Ta CTPOKa IlepeMeIaeTcs B OPYTYI0 CEKIHIO.

CaMu CEeKIMH MOTYT IIPEeACTaBiIATh COO0M CEKIIMOHMPOBAHHLIE TaOHUIIBI, TAKUM 00Pa30M pPeain3yeTCs
8/10JiCEHHOE CeKUUOHUposdHue. XOTS BCE CEeKIMW M[OJIKHBI HMETh Te Ke CTOJOIb, YTO U
CEKIIMOHUPOBAHHASA POOUTEJIbCKAas TabJuia, B KaXKOOM CEKIIMM HEe3aBUCHMO OT IOPYTHUX MOTYT OBITh
oIrpenesieHbl CBOM WHMOEKCH, OTPAaHUYEHUS ¥ 3HAUEHHs II0 yMOJI4aHHI0. [lompoOHee o co3gaHUM
CeKITMOHUPOBAHHEBIX TAaOJIHIT M CeKITNI paccKa3ksiBaeTcs B omucaHuun CREATE TABLE.

I[Ipeo6Gpa3oBaTh OOBIYHYIO TaOMHUIy B CEKIMOHHPOBAHHYI0O M HaoOOpPOT Hemb3s. OmHaAaKO B
CEeKIIMOHNPOBAHHYIO Ta6n1/1uy MOZKHO JZ[O6&BI/ITL B Ka4eCTBeé CeKIHHu CYIIeCTBYIOIIYIO O6bI‘-IHy1§O UIIn
CEeKIIMOHNPOBAHHYIO Ta6m/1uy, da TaKXKe MOXKHO YyIOalIUThb CEKIHUI0 U3 CeKI_II/IOHI/IpOBaHHOfI Ta6J‘II/I].[I>I
1 IIPEeBPaTUThb eé B OTOEJIbHYIO Ta6n1/1uy; 3TO MOXKEeT YCKOPUTL MHOTHE€ IIPOIEeCCHI O6CJ'[y}KI/IBaHI/I$I.
O6parutech K onucauuio ALTER TABLE, 4To0Orl y3HaTh O0/bIIe O IMMOAKOMaHAaxX ATTACH PARTITION M
DETACH PARTITION.

CekIuM TaKXkKe MOTYT OBITh CTOPOHHMMHM TabOIHIIaMU, XOTS MIPKM 3TOM HAKJIAOLIBAIOTCS HEKOTOpPHIE
OrpaHUYEHUsI, OTCYTCTBYIOIINE C OOBLIYHBIMHU TaOIHIIaMU; 3a MOAPOOHOCTAMU OOPATUTECH K OMHMCAHUIO
CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

IIpenmonoxXuM, 4TO MBI CO3maéMm 0a3y MaHHBIX [OJI OOJIBIION KOMIIQHHM, TOPTYIOIIEH MOPOXKEHBIM.
KoMmmaHusi yYUTEHBAET MAaKCUMAJIbHYIO TEMIIEPATYPY U IIPOHAaKH MOPOXKEHOT0 KaXKObll AeHb B pa3pese
peruoHOB. [To cyTH HaM Hy»KHa CJieAyoIias Tabnuia:

CREATE TABLE measurement (

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

)i

Msbl 3HaeM, 4TO OOJIBIIMHCTBO 3alpoCOB OyOyT paboTaTh TOJILKO C HaHHBIMU 3a IOCJIEOHIO HEMEIIo,
MeCHI U1 KBapPTall, TaK KakK B OCHOBHOM 3Ta TaGJ'II/II_Ia HYX>KHa OJId (bOpMI/IpOBaHI/IH TEeKyIIuXx OTYETOB OoJis
PYKOBOIOCTBA. YToOHI COKPATUTH 00BEM XPaHALIUXCA CTaPhIX OaHHBIX, MBI PEIIUJIN OCTABJIATH OaHHEIE
TOJIBKO 3a 3 IIocijaegHux roga. HeHy}KHBIe OAaHHBbIE€ MBI 6YJIeM yoalidTh B HadaJie KazKOoro Mmecdlia. B aTont
CUTyallU" MBI MO2KEM MCIIOJIb30BaTh CEKIIMOHUMPOBAHUE [OJId YOOBJIETBOPEHUA BCEX HAIIUX TpeGOBaHI/Iﬁ
K Ta6HI/II_Ie ImoKa3aTesel.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BEIIIOJTHUTE CJIedyloliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHnueM PARTITION BY,
yKa3aB MeTo[ pa3brueHnus (B HalleM ciiydae RANGE) ¥ CIHCOK CTOJIOI[0B, KOTOPhIe OyOyT 0Opa30BLIBATh
KJII0Y pa30ueHus.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

2. Co3paniTe ceknuu. B onpeneneHnu KaX oy CEKIIUY OOIKHEL 3a1aBaThCSA T'PAHUIIB], COOTBETCTBYIOIINE
METOJY U KJTI0Uy pa30ueHust poouTeTbCKOM TabIuIlbl. 3aMeThTe, YTO YKa3aHMe I'PaHull, IPU KOTOPOM
MHOXKECTBO 3HA4YeHMWM HOBOM CEKIIMM IlepeceKaeTcs CO MHOXKECTBOM 3HAUYeHWW B OOHOM WM
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

Cexkiuu, co3maBaeMble TAaKUM 00pPa3oM, BO BCEX OTHOINEHUSX SBISIOTCS OOBLIYHBIMH TaOIHUIlaMM
PostgreSQL (uiu, BO3MOXKHO, CTOPOHHUMHU TabnuiaMu). B 4acTHOCTH, OJId KaXOOM CEKLIMU MOIKHO
He3aBUCHUMO 33aTh TaOIHYHOE IPOCTPAHCTBO U TapaMeTPhl XPaHEHMUS.

B mamem npuMepe KaxXpas CeKLUMs [OOJIXKHA COOepXKaTh JaHHEE 3a OOUH MeCsIl, YTOOLl HaHHEIE
MOXKHO OBLIIO yOanaTh 10 MecsliaM corlacHo TpeboBaHusaM. TakuM o6pa3oM, Hy>KHEIE KOMaHObI OynyT
BREITJIANETH TakK:

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_y2007mll PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml2 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;

(Kak TOBOPHUJIOCE PpPaHee, TIPaHUIBI COCEOHHUX CEeKITUM MOT'yT OIIpenendaTbCd OOUMHAKOBBIMU
3HAYEeHHUAMHM, TaK KaK BEPXHUE I'DAaHUIBEI HE BKJIIOYAIOTCA B Ouaras3oH.)

Ecnu BB XOTUTE pearin3oBaThk BJIOZKEHHOE€ CEKIUMOHHWPOBaHHWE, MHOOIIOJIHUTEJIBHO YKaXUTe
npennoxeHue PARTITION BY B KOMaHOaX, CO30AalIINUX OTOEJIbHbIEe CEKIITNH, HAallpHUMeD:

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

Korma ﬁynyT CO3HaHBEl CEeKIMHU measurement_y2006m02, MaHHBIE, HoOaBIseMBle B measurement U
II0IIagaloliunue B measurement_yZ 006m02 (I/IJ'II/I OaHHBIE€, KOTOPEIE MOT'YT J106aBJ'I5{TBC$I HeIrnoCpeagCTBeHHO
B measurement_y2006m02 TPH YCJIOBHUHM COOJIIOOEHUS OTPaHUYEHUs MAaHHOM CeKInHu) OymyT 3aTeM
IepeHanpaBieHbl B OOHY M3 BJIOKEHHBIX CEKIMU B 3aBUCUMOCTH OT 3HA4YEHUS CTOJIOIa peaktemp.
VKa3aHHBIM KIII0Y pa30ueHuss MOXKET IIepeceKaThbCs C KITI0UYOM pa30ueHus POOUTENs, XOTs
OIIpefesisiTh TPAHUILI BJIOXKEHHOM CEKIMM HY2KHO OCMOTPHUTENILHO, YTOOB MHOKECTBO [aHHBIX,
KOTOPOE OHa MPUHMMAET, BXOOUJI0 BO MHOKECTBO, AOIIyCKaeMoe COOCTBEHHLIMU I'PaHUIIaMU CEKIINYU;
CucCTeMa He IIBITaeTCd KOHTPOJINPOBATEL 3TO CaMa.

[Tpu poGaBIeHUM B POOUTENbCKYIO TAaOIUIy OAaHHBIX, KOTOPHIE HE COOTBETCTBYIOT HU OOHON H3
CYIIECTBYIOIIUX CEKITUH, IPOU30UAET OMIMOKA; ITOAXOOSAIYIO0 CEKITUIO HY2KHO CO3MaBaTh BPYyYHYIO.

Co3maBaTh B TabnuIilax OTpaHUYEHHS C YCJIOBUSIMM, 3aalOIUMU T'PAHHUIL CEKIMM, BPYYHYIO He
TpebyeTcs. Takue orpaHUYeHUs: OyOyT CO3aHbl aBTOMAaTUYECKH.

3. Co3pariTe B CEKIMOHUPYeMOM Tabmulle HHOEKC II0 KJIo4eBoMy cCTojbOiy (umu cTonbiiam), a
TakXke mIIO0bIe [pPyrue WHOEKCH, KOTOpPhble MOTYT mOoHamoOuthcs. (MHOEeKC Mo K4y, CTPOTo
TOBOpPS, CO3MaBaTh He 00s3aTelbHO, HO B OONBIIMHCTBE CjiydaeB OH OymeT mojne3eH.) [Ipu aTom
aBTOMaTU4YeCK! OyaeT Co37aH COOTBETCTBYIOIIMM HWHOEKC B KaXXMOOW CEeKIIMM U BCE CEKIIUH,
KOTOpHIEe BhI OymeTe co3maBaTh UJIM IIPUCOEOUHSIThL IIO30HEee, TOXKe OyayT comepKaThb TaKOW MHOEKC.
HWHpOeKCcH UMM OTrpaHMYeHUs YHUKAJTbHOCTY, CO3TIaHHBIE B CEKIIMOHUPOBAHHOW TabIuIle, SIBISIOTCS
«BUPTYaIbHBIMH», KaK U CaMa CEKIIMOHWPOBaHHAs Tabmuila: GakKTUYECKH HaHHbLIE HaAXOIOSTCSI B
OOYEPHUX MHIOEKCAX OTOENbHBIX TaOIUIIl-CEKITNM.

CREATE INDEX ON measurement (logdate);
4. Y6éemoutech B TOM, 4YTO ITapaMeTp KoHurypauum enable partition pruning He BHIKIIIOUEH B
postgresqgl.conf. MHa4Ue 3ampockl He OyOyT ONTUMU3UPOBATHCS HOJIZKHEIM 00pa3oM.

B marHOM mpumepe HaM HNOTPeOyeTCs CO34AaBATh CEKITUIO KaXKIOBIM MECSII, TaK 4TO ObIJIO OBl pa3yMHO
HamucaTh CKPUIIT, KOTOPBIHM OB (hopMupOBaj TpebyeMulir Kog DDL aBTOMaTHYECKH.

5.11.2.2. O6cny>XxmBaHuMe CeKuun

OOrryHO HaOOP ceKiuii, 0O0pa30BaHHBEIM KW3HAYAJILHO IIPKM CO3HaHWMM TaOJuI[, He NOpenrnoaaraeTcs
COXpaHsATb HEWU3MEHHBIM. Yaie HaoOOpOT, WIJIAHWUPYETCS YyHalsaTbh CEKIMHW CO CTaAapbIMU OaHHBIMHA
¥ TIepUoauYecKu [moOaBIsATh CEKIMHM C HOBEIMH. OmHO u3 Haubolee BaXHBIX IIPEUMYIIECTB
CEKIIMOHUPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO MO3BOJIIET IIPAKTUYECKN MOMEHTAJILHO BHIIIOIHSATH
TPYOOEMKHUE OIlepalliy, U3MEHSSI CTPYKTYPY CEKLuM, a He (U3UUYECKH IepeMernias Oonbiue 00BbEMEI
OaHHBIX.

CawmbIit TIETKUH c1ocod yoanuTh CTapble JaHHbIe — MPOCTO YOAMUTh CEKLHIO, CTABIIYIO0 HEHYKHOM:

DROP TABLE measurement_y2006m02;

Tak MOXKHO yaaJIuTh MUJUIMOHEI 3aIIMcell Topa3no ObICTpee, YeM YOAJAThH UX 110 OMHOM. 3aMeThTe, OOHAKO,
4TO IpUBeOEHHas BHIIIe KOMaHIa TpeOyeT yCTaHOBJIeHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé ommH 4yacto 6ojlee NPeAIoOYTHUTEJIPHBEIM BapHaHT — yOpaTh CEKIMIO M3 TJIaBHOM TaOIWIIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCsa K HeM KaK K CAaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;

ITpu 3TOM MOXKHO OymeT mpomoIKaTh paboTaTh C JaHHBEIMH, ITOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHMY OYEeHb KCTATH Oy[OeT cIesiaTh PE3ePBHYI0 KOMUIO JAaHHBIX, UCIOJIB3Ys COPY, pg dump
U momoOHBIe cpefcTBa. BO3MOXHO, 9TH HaHHBIE TaKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIIaKTHHIN (opMaT, BEIIOIHUTE OPYTYI0 00paboTKy UIK IIOCTPOUTE OTYETEHL.

AHaJIOTUYHEIM o6pa30M MOZ2KHO ,E[O6aBJ'IHTb HOBYIO CEKIIMIO C TaHHBIMH. MBI MOXKeM CO37aTh IIYCTYIO
CEKIIHIO B I'IaBHOU TaGJ’II/IHe TaK 2K€, KaK MBI CO30aBaJiId CEKIITNU B KCXOOHOM COCTOAHHNHU OO 3TOTI'O:

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

A mHOTHa yomoOHee co3maTh HOBYIO TaGIUIy BHE CTPYKTYPHI CEKLIMHY U COEJaTh €€ MOJTHOLIEHHOM CeKIInen
mo3xke. [Ipu TakoM MOAXOOe HOBBHIE JaHHBEIE MOXKHO OymeT 3arpy3uTh, IPOBEPUTH U TIPeoOpa3oBaTh A0
TOTO, KaK OHM TIOSIBATCS B CEKITMOHUPOBAHHOU Tabnuiie. O60UTHCH 6€3 KPOMOTIUBOT0 BOCIIPOU3BEIEHU ST
ompefieNieHusT POOUTENILCKON TaOIMUITBI MOXKHO, BOCIIONIB30BABIIMCH (QYHKIIMOHAIBHOCTBEI0 CREATE
TABLE ... LIKE:

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" );

KoMaHma ATTACH PARTITION TpeOyeT OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE OJISI CEKITMOHHPOBAHHOM
TaOJIUIIHL.

IIpexkpme deMm BHIIONHATHL KOMaHAy ATTACH PARTITION, PEKOMEHOYETCS CO3maTh OrpaHHMuYeHHe CHECK
B IIPUCOEOUHSIEMOM TabJMlle, COOTBETCTBYIOIIEE OXKHUOAEMOMY OTPDAaHMYEHUIO CEKIWM, KaK OIMCAHO
HuXke. Brarogapst aToMy cuctemMa CMOXKeT 000UTHCh 63 CKaHUPOBaHUS, He0OXOOUMOI'0 IS IIPOBEPKU
HESIBHOTO OTPaHUYEHUS ceKnuu. be3 3TOro orpaHuyeHusT CHECK HYXKHO OyHoeT HPOCKAaHWPOBAThH U
y6eduThCS B BHITIOJTHEHWH OTPAHWYEHUS CEKI[WH, yOepKuBas GJIOKMPOBKY ACCESS EXCLUSIVE B 3TOM
ceknuu. [Tocsie BEITOTHEHUSI KOMaHOLI ATTACH PARTITION PEKOMEHAYETCS YOAIUTh OrpaHudYeHne CHECK,
IIOCKOJIBKY OHO O0JIbIlle He HYKHO. Ecniu nmprcoenmHaseMast TabInIa TakXKe SIBISIETCS CEKIIMOHUPOBAHHOU
TabnuIle, To Kaxpaas U3 eé ceKuui OymeT PeKYPCUBHO GJIOKMPOBATLCA M CKAHUPOBATLCS OO TEX 10D,
II0Ka He BCTPETUTCS IOOXO0nsAIee orpaHUuYeHe CHECK UNU He OYOYT HOCTUTHYTH KOHEYHEIEe Pa3eJlhl.

To4HO TakK XKe, eCI¥ B CEKIMOHWPOBAHHOU TaOMWIlE €CTh CEKLUsI DEFAULT, PEKOMEHAYEeTCS CO37aTh
orpaHuYeHue CHECK, KOTOPOe UCKII0YaeT OrpaHuYeHre pa3aeria, Mojexkallero npucoequHenuo. Eciu
9TOTO He ClelaTh, TO pa3den DEFAULT OymeT MPOCKaHWPOBaH, YTOOL yOeOUTHCS, YTO OH HE COMEPKUT
3amuced, KOTOphle OOMXKHBEI OBITH PACIIONIOKEHHI B IOOKIII0YaeMOM pa3fdene. JTa oleparus Oymer
BBITIOJTHSATHCS TIPU yAEpPXKaHUM OITOKUPOBKM ACCESS EXCLUSIVE Ha pa3gene DEFAULT. Ecmm paspmen
DEFAULT caM SBJISIETCSI CEKIIMOHHMPOBAaHHOU Tabiulled, TO Kaxgas H3 e€ CeKIui OymeT PeKypPCHUBHO
MIPOBEPSITHCS TaKUM Ke 00pa30M, Kak U IpucoequHsieMasi TabIuIla, KaK YIIOMUHAIOChH BBIIIE.

Kak roBopumiioch BEIIIE, B CEKIMOHUPOBAHHLIX TAOIHMIIaX MOXKHO CO3[aBaTh WHOEKCH TakK, YTOOHI OHU
IIPUMEHSJINCh aBTOMATUYEeCKH KO BCeH Hepapxuu. DTO O4YeHb YIoOHO, TaK KaK MHOEKCUPOBAaThCSI OymyT
He TOJBKO BCE CYLIECTBYIOIIWE CEKIIUM, HO U JII0ObIe CEeKIINM, co3gaBaeMble B Oymymem. Ho ecTs ogHO
OTrpaHMYEHUEe — TaKOW CEKIMOHMPOBAHHLIN HHOEKC HEJIb3s CO3maTh B HEeOJIOKWUPYIOIIeM pexkume (C
yKa3aHueM CONCURRENTLY). UToOhl m30exkaTh OJIOKMPOBKH Ha [OJITO€ BpeMs, OJI CO3[aHHUs MHOeKca
B CaMO#l CeKIIMOHMPOBaHHOM TabnuIlle MOXKHO MCHOJIb30BaTh KOMAaHAYy CREATE INDEX ON ONLY; TaKO#
UHOeKC OyIeT momMeudeH Kak Hepabouuii, U OH He Oy[eT aBTOMaTUYEeCKY TPUMEHEH K CEeKIUAM. MHIOEKChH
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh B MHOMBUAYATbHOM IIOPSAOKE C yKa3zaHueM CONCURRENTLY, a 3aTEM
npucoeduHUMb UX K UHIEKCY POOUTEJIS, UCIIONIb3ysd KOMaHAy ALTER INDEX .. ATTACH PARTITION. ITocne
TOTO KaK WHIEKCH BCeX CeKIUM OyOyT IPHCOEIUHEHHEl K POOUTENIECKOMY, IIOCIIEHUM aBTOMAaTHU4eCKU
nepennéT B pabouee cocTossHue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;
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10T aneM MOZKHO IIPUMEHATH Y C OTPaHUYEeHUAMU UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OTPaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHumn
C CEKIIMOHNUPOBaHHBIMHI T&6HI/ILIaMI/I CBSI3aHEI ClIedyIoIIyue OrPaHNYeHud:

¢ OrpaHu4eHUsI VHUKAJILHOCTH (a 3HAYUT U IIEPBUYHBIE KITIOYM) B CEKIITMOHUPOBAHHBIX TabIHIIaX
OOMKHBI BKIIOUATh BCe CTONOIBI KiTI0oua pa3bueHusi. ITo TpeboBaHue 0OBSICHSIETCS TEM, UTO
OTHeJIbHbIe UHOEKCH, 00pa3yolle orpaHudeHne, MOTYT HETIOCPENCTBEHHO 00ecIieuynBaTh
VHUKAIbHOCTD TOJILKO B CBOUX CEKITUSX. [I03TOMYy caMa CTPYKTypa CEeKIMOHUPOBAHMUS HOJIKHA
rapaHTUPOBATh OTCYTCTBUE AYOJIMKATOB B PA3HBIX CEKIIUSIX.

e Co3zgaTthb OrpaHHY€eHHe-UCKIIIOYEeHHNEe, OXBAaThIBalolllee BCIO CEKITMOHUPOBAHHYIO Ta6nnuy, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHh TaKO€ OIrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SdBJIIeTCsA CIIEACTBHEM TOI'O, UYTO YCTAaHOBUTEL OrPaHUYEHU, JIGIZCTBYIOH.[HG MeXOy CEeKIIUiAMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW [Jii INSERT HE MOT'YT MEHATH CEKIIMIO, B KOTOPYIO B UTOTE IIOMNaNET HOBAs
CTpPOKa.

¢ CwMelnBaHKHEe BPEMEHHEIX M ITOCTOSHHBEIX OTHOIIEHHH B OMHOM JepeBe CeKIIMOHUPOBAHUS He
momyckaeTcsi. TakuM 00pa3oM, eciii CeKIIMOHUPOBaHHasl TabIuIla HOCTOSTHHAS, TAKUMU Ke TOJIKHEI
OBITH €€ CEeKIIMU; C BpeMeHHBLIMHU TabIullaMy aHAaJIOTUYHO. B clmyyae ¢ BDeME@HHBIMU OTHOIIEHUSIMHU
BCe TaOIMIILI JepeBa CeKIMOHUPOBAHMNS OOJIKHEI OBITH M3 OOHOIO CeaHca.

Ha ypoBHe peanu3aliiu OTHeIbHEIE CEKIIUU CBSI3LIBAIOTCS C CEKIIMOHUPOBAHHOU TabIullell cpencTBaMu
HacnenoBaHus. OOHAKO C OEeKIapaTHBHO CEKIIMOHHUPOBAHHBIMM TaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJIb3s
KMCIIOJIb30BaTh HEKOTOPYIO 001Ny (YHKIIMOHAIBHOCTh HAC/IemOBaHUs, KaK ONMMCAHO HUXKe. A MMEeHHO,
CEeKIIMS He MOXKEeT UMeTh HUKAKUX OPYTUX POOuTesiel, KpoMe CeKIIMOHMPOBAHHOM TaOIHIIEl, K KOTOPOH
OHA OTHOCHTCSI, PaBHO Kak U Jrio0as Tabiauila He MOXKeT HaCclIegoBaThCSI M OT CEeKIIMOHHUPOBAHHOM, U OT
OOLIYHOM TAOIHUITLEI. DTO O03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOMUIIEI ¥ UX CEKIIMH He COBMEIAal0TCs B
HepapxXuy HacJeIOBaHUSI C OOBIYHLIMU TaOIHUIIAMU.

Tak Kak mepapxusi CEeKLIMOHUPOBaHUS, o0pa3oBaHHAs CEKIMOHMPOBAHHOMN TabOmUIlel M €€ CEKIUSIMHU,
SIBJISETCA ONHOBPEMEHHO U Uepapxyuel HaclegoBaHMWs, OHA COOEPXKUT tableoid M Ha HeE
pacrupocTpaHAoTCs BCe OOBIYHBIE ITPaBUJia HacleqoBaHus, onrMcaHHble B Pasnerne 5.10, ¢ HEKOTOPHIMU
UCKTIOYEHUSIMU:

* B ceknusax He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIIUX B POOUTEJILCKOM Tabmnuiie. Takue CTONOIIB!
HEBO3MOZKHO OIIPEeNeIuTh HU IPU CO3MaHUU CEeKIMI KOMaHAOU CREATE TABLE, HU IIyTEM
MOCJIedyIoero qo0aBIeH!A B CEKITUN KOMaHOOW ALTER TABLE. TaGHIIEI MOTYT OBITH ITOOKITIOYEHEI
B KQueCTBe CEeKIIMH KOMaHOoOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIM UX CTOJIOIILI B
TOYHOCTHA COOTBETCTBYIOT POOUTEILCKOM TabIHIIe.

* OrpaHuYeHUs CHECK BMeCTe C NOT NULL, OTIpefeJIEHHbIE B CEKIIMOHUPOBAHHOM Tabuile, Bcerga
HaCJIeQyIoTCs BCeMU €€ cekiusamMu. OrpaHndYeHus CHECK C XapaKTEePUCTUKOM NO INHERIT B
CEeKIMOHUPOBAHHEIX TabIHIlaX CO3aBaTh Henb3s. TakKe Helb3s yOaJIuTh OrpaHudeHne NOT NULL,
3aaHHOE [OJ1s CTOJIOIa CEeKIINM, eCJIM TAaKoe JKe OTPAaHUYEeHNe CYIIeCTBYET B POOUTEIIECKOM TabmuIle.

* Hcnonb3oBaHUEe YKa3aHUs ONLY IIpH Oo0aBIeHUU UK yYOaJIeHUH OTPaHuUYeHUs TOJIBKO B
CEeKIIMOHHPOBAHHOM TabIuIle MOOOepKUBAETCS JIUIIb KOTHa B HeH HeT ceKIui. Eciiu ceKiuu
CYIIIeCTBYIOT, IIPH IIOMBLITKE MCIIOIL30BAHMS ONLY BO3HUKHET omuoKa. C pyroi CTOPOHEI,
OTPaHUYEHHUST MOXKHO NOOABIISITL WX YOAJIAThH HEIIOCPEeNCTBEHHO B CeKIUIX (€CIM OHU OTCYTCTBYIOT
B POOUTENILCKOM TabmuIie).
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Tak KaK CEeKIMOHUPOBAaHHAs TabuIla cama 1o cebe He COOePKUT JaHHBIE, UCII0JIb30BaHUE
TRUNCATE ONLY IJI CEKIIMOHUPOBAHHOU TaOJIMIIEI BCerga OyOeT CYUTAThCS OIITHOKOM.

5.11.3. CeKuMmoHMpoOoBaHue C UCNoJib30BaHUEM HacnenoBaHuUA

XoTs BCTPOEHHOE [eKlapaTHBHOE CEeKIMOHWPOBAaHWE IIOIE3HO BO MHOTHX dYaCTO BO3HUKAIIIUX
cutyaiusax, OBIBAlOT 0OCTOSTEeNnbCTBa, TpelOylomme Oosee THOKOro 1moaxoma. B aToMm  ciydae
CEeKIIMOHNPOBaHME MOXKHO pP€eaJIn30BaTh, MIPHMMEHHUB MEXaHMN3M HaCJieJOBaHUA TaGJ'II/ILI, YTO HaCT pAan
BOSMO)KHOCTGfI, Hellogoep2KNuBaeMBIX IIPKU OE€KJIaPaTHUBHOM CEKIIMOHNWPOBaAHNHK, HAIIPDUMEDP:

HpI/I OEKJIIaPAaTUBHOM CEKIIMOHHWPOBAHHNHU BCe€ CEKIIMU HOJI2KHBEI UMETHh B TOYHOCTH TOT K€ Ha6op
CTOJ'I6I_IOB, YTO U CEKIIMOHHUPpyeMas Ta6J'[I/IL[a, TOorga KakK 0OGBIYHOE HacCJiegoBaHHue Ta6J'II/II_I OOITyCKaeT
HalIn4ue B JOYEPHUX Ta6n1/1uax OOIIOJIHUTEJIbHBIX CTOHGHOB, OTCYTCTBYIOIIIUX B POOUTEIIE.

MexaHu3M HaclIeOoOBaHUS THGJ’II/I]_[ ImogoepzKruBaeT MHO2KECTBEHHOE HacCjleJOBaHUe.

C mekJlapaTUBHBEIM CEKIIMOHUPOBAHUEM MOAAEPIKUBAETCS TOJIFKO pa3bueHne Mo COUCcKaM, o
ouana3oHaM | II0 XeIly, TOrga Kak C HacjaegoBaHueM TabIuI] JaHHBIE MOXKHO PA3OessiTh 10
m060My KpUTEpHUIo, BHIOpaHHOMY Iob30BaTesieM. (OgHAKO 3aMeThTe, YTO €CJIU UCKIII0UEeHHe 110
OTPAaHUYEHHUIO HE MO3BONAET 3((GEKTUBHO YCTPAHSITh HOUYEPHUE TaOIUIbI U3 IIJIAHOB 3aIIPOCOB,
MTPOU3BOOUTETBHOCTD 3aIPOCOB OyIeT OUYeHb HU3KOM.)

I71sT HEKOTOPHIX OTlepaluii C MeKIapaTUBHEIM CEeKIIMOHUPOBaHUeM TpebyeTcs 6ojiee CHUIbHAS
GJIOKMPOBKA, YeM C UCIIONb30BaHUEeM HacliemoBaHus. HampuMep, [ yOaleHus CEeKITUH

M3 CEKITMOHUPOBAHHOU TaOMUIIEI TPEOYETCS YCTaHOBUTD OITIOKUPOBKY ACCESS EXCLUSIVE B
poOuTEeNnbCKOM Tabiulle, TOTma Kak B cIydae ¢ OOBIYHBIM HacjleloBaHMEM IOCTAaTOYHO OJIOKMPOBKHU
SHARE UPDATE EXCLUSIVE.

5.11.3.1. NMpumep

B sToMm nmpuMepe OyOeT co3maHa CTPYKTypa CeKITMOHUPOBAHUS, PaBHO3HAYHAs CTPYKTYpPe U3 IpuMepa C
OeKJIapaTUBHBLIM CEKIIHOHUPOBAHNEM. BEIIOIHUTE CIIeOyIOIINe TeHCTBUI:

1. CozmaiiTe «rIaBHYO» TabIHUITy, OT KOTOPOI OyOyT HACJIeJOBaThCSA BCe «ToUYepHUe» TaOmuIlsl. I TaBHas

Tabnuila He OymeT comepzKaTh maHHBIe. He ompepmensiiTe B Hell HUKaKWe OTPAaHUYEHHUS-ITPOBEPKH,
€CJTH TOJIbKO BHI He HaMepeHHB! IIPUMEHHUTDh WX BO BCeX MoUYepHUX Tabnmuilax. Takxke He ©MeeT CMBICIIa
ompenesnsiTh B HeW KaKue-Tu00 WMHOEKCHl WM OTPaHWYeHHs] YHHKAJIbHOCTH. B HameM IpuMepe
TJIaBHOM Tabsuilei OYOeT measurement CO CBOMM M3HAUYATILHBEIM ONPEeeIeHueM:

CREATE TABLE measurement (

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

)i

. Co3maiiTe HECKOJbKO «OOYepHUX» TabOJHIl, YHacjIe[oBaB WX BCe OT TjaBHOMW. OOBIYHO B TaAKUX

Tabnuilax He OymeT HUKAKWX MOOMOJHUTEJIbHBIX CTOJIOIIOB, KpOMe YVHac/IeOoBaHHBIX. Kak u C
OeKJIapaTUBHBIM CEKIIMOHWPOBAHHEM, I3TH TaOMMIEI BO BCEX OTHOIIEHHUSX OydyT OOBIYHBIMH
tabnuitamu PostgreSQL (MnIu CTOPOHHUMHY TaOIHUIIaAMH).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l () INHERITS (measurement);
CREATE TABLE measurement_y2007ml12 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

. HOﬁaBBTe B IO4YEpHUue TaﬁJ’II/II_ILI HeIlepPEeKpPhIBAKIIUueCd OrPaHUYEHUd, OIIPpenesIAInnue ONOIIyCTUMEIE

3HAYEeHUS KJIIoYel I KaXXI0M U3 HUX.

TunuyHble TPUMEPH TAKUX OTPAaHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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VGGJII/ITGCI:» B TOM, YTO OIrpaHHYEHHA HE€ IIepeCeKalOTCsi, TO €CTh HHKAKHE€ 3HA4YEeHHd KIII049a He
OTHOCSATCsA CPa3y K HECKOJIBKUM OJOYEPHUM TaGJ’II/IHaM. HaHpHMep, Y9aCTO OOIIYCKAIOT TAKYIO OH.II/I6Ky
B OIIpedeJqIEeHUHr OUAIla30HOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OyneT paboTaTh, TaK KaK HEACHO, K KaKOol flouepHel Tabuile AOIKHO OTHOCUTHCS 3HAUYEHUE
200. TToaToMy muatna30HbI JOIXKHEI ONPENENATHCSA CIeAYIOINIUM 00pPa30oM:

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 < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml11 (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml12 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmou mouyepHel TaOIuIlbl CO3TalTe HHOEKC 10 KJIII0YeBOMY CTOJIOIY (Mau cTonbIlaM), a TakKxke
mo0ble ApPyTrue UHOEKCH 10 CBOeMYy YCMOTPEHHIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 ) ;
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
)
)

(logdate
(
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate
(
(

4

4

CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate
CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MBI xoTHM, yTOOBI HaIlle MIPUJIOZKEeHHEe MOIJIO CKa3aThb INSERT INTO measurement ... H
OaHHLIE 0OKa3aJIMCh B COOTBETCTBYIOLIEN mouepHel Tabmuiie. MBI MOXKeM HOOUTHCS 3TOro, mMoOaBUB
MMOOXOISIIYIO TPUTTEPHYIO MYHKIIUIO B I'NIaBHYI0 Tabnuny. Ecnu manHble Bcerma O6ynyT mo0aBiIsTLCS
TOJTBKO B TIOCIEIHIOIO IOYEPHIO0 TabmuIly, HaM OymeT JOCTAaTOYHO OYEHBb MMPOCTON (PYyHKITNH:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

ITocne Q)YHKI_II/II/I MBI CO3aUM BLI3EIBAIOIITUM eé TpUrrep:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE FUNCTION measurement_insert_trigger();

MEl DOMKHBI MEHSIThH OIpefesieHHue TPUITEePHON (YHKIUM KaXKObIH Mecsll, 4ToOB OHa BCerga
BCTABJIsiJIa JAHHBIE B TEKYIIYIO JOYEePHIO0 Tabnuiy. OnpenesieHre caMoro TPUITepa, OMHAKO, MEHSTh
He TpebyeTcs.
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Ho MBI MOkKeM Takke chenaTh, YTOOB CEPBEP aBTOMATHYECKUW HAXOOWJI OOYEPHIOI Tabmuiy, B
KOTOPYIO HY>KHO HaAmIpaBUTh Ho0aBisgeMyl0 CTPOKy. Isi aToro Ham moTpebyeTcsi 6ojee CIIOXKHASA
TpPUrrepHas QyHKIUsI:

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
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OmpemesieHre TPUITEpPa OCTAETCS MPEeXHUM. 3aMeThbTe, UTO BCe YCJIOBHS IF MOOJIKHBI B TOUHOCTHU
OTpaxaTh OrPaHUYEeHUs CHECK COOTBETCTBYIOIINX OOYEPHUX TaOIHUII.

XoTst 3Ta QYHKUMS CJIOXKHEE, YeM BapPUAHT C OOHUM TEKYILIMM MECSLEM, €€ He MPUAETCS TaK 4acTo
MomupUIIMPOBATh, TaK KaK BETBU YCIIOBUM MOXKHO H00OaBUTH 3apaHee.

ITpumeuyanue

Ha mpakTuke OymeT jydIle cHa4daja IPOBEPSATH YCJIOBUE [JisS MOCJIeTHEH HoYepHel TabJIUIIH,
€CJTM CTPOKHU [00aBIISAIOTCS B HEE Yallle BCET0, HO IJIS ITPOCTOTHI MBI PACIIONIOXKUIUA ITPOBEPKU
TpUIrTEpa B TOM K€ IOpSAIOKe, YTO U B OPYTrUX (pparMeHTax Kofa AjIs STOT0 IIpuMepa.

Ipyro# crmoco6 mepeHampaBiIeHus OOOABISIEMBIX CTPOK B COOTBETCTBYIOIIYIO HOYEPHIOI TaOmUIly
MOXKHO peajii30BaTh, OIPEeNeInB [Jis TIaBHOM TaOIUIIEI He TPUTTEP, a IpaBuia. Hanpumep:

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
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INSERT INTO measurement_y2008m01 VALUES (NEW.*);

C mpaBuIaMH CBSI3aHO Iopa3ao OO0bIlle HaKJIagHEIX PACXOH0B, YeM C TPUITEPOM, HO OHH OTHOCSITCS K
3aIlpoCy B LIEJIOM, a He K KaJXKIol CTpoKe. IT09TOMY 3TOT cII0co0 MOXKET OBITh 00JIe€ BEIUTPHIIIIHEIM IIPH
MaccoBOM moGaBieHUH OaHHBIX. OgHAKO B OOIBIITMHCTBE CJIydaeB TPUITEePs OyayT paboTaTs OBICTpee.

Y4uTHTE, YTO KOMaHaa COPY UTHOPUPYET IpaBuia. ECiu BB XOTUTE BCTaBUTD TAHHEBIE C TTIOMOIIBIO COPY,
BaM TPUOETCS KOTMMPOBATH WX Cpal3y B HYXKHYIO AOYEPHIOI TabIully, a He B TIaBHYI0 Tabmuily. C
OPYTO¥M CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TaK UTO C TPUTTEPAMHU BbI CMOXKETe UCII0Ib30BaTh €€
OOBIYHEIM 00pPa30M.

Emé oguH HemoCTaTOK IIOAXOda C IIpaBHUJIaMU CBS3aH C HEBO3MOXKHOCTBLIO BHIIAThH OIIHUOKY, €Clu
mobaBrnsieMas CTPOKa He IofIafaeT HU [IOJ OJHO U3 IIPABUJL; B 9TOM CJIydae HaHHEIe IIPOCTO IIoNanyT
B I'IaBHYIO Tabnuiy.

6. YOoenurech B TOM, dYTO IlapaMeTp KoHurypanuu constraint exclusion He BBIKIIOYEH B
postgresgl.conf. B IPOTUBHOM cilydae AouepHUE TaOIUIBI MOTYT CKaHUPOBATLCS, KOTrOa 3TO He
TpebyeTcs.

Kak yXe MOXKHO IIOHSITB, [JIS peaju3alliyd CJIOKHOUN mepapxuu Tabmuil MoxeT morpebdoBaThcst DDL-
KOII 3HAYUTEJIPHOTO 00BhEéMa. B maHHOM mpumepe HaM HOTpeOyeTCcs CO3gaBaTh MOYEPHIO TaOIHIly
KaX[Obll MecCsIl, TaK 4TO ObplI0 OB Pa3yMHO HamKWCaTb CKPHUNT, (GopMupyiomui tTpedyemMbii Kog DDL
aBTOMAaTUYECKH.

5.11.3.2. O6cny>xuBaHue Tabnuul, CEKULUOHMPOBAHHbIX Yepe3 HacJsieaoBaHue
YToO6H GHICTPO YOAIUTH CTAaphle AaHHBIE, IIPOCTO YOAIUTE CTABUIYIO HEHYKHOM HOYEPHIOI0 TaOIUIy:

DROP TABLE measurement_y2006m02;

YTOoOH yOamuTh QOYEPHIO TAOMHIY M3 MepapxXuy HacIedOBaHUs, HO COXPAHUTh K HeH AOCTYH KakK K
CaMOCTOATENLHOHU Tabulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Yrto6sI OGABUTH HOBYIO JOYEPHIO TAaOIUITy AJIsT HOBBEIX JAHHBIX, CO3TAWTe MyCTYIO0 HOYEPHIOK TabIuIly
TaK JKe, KaK [I0 9TOTO0 COo3aBajy HadaJibHbIe:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01"' )
) INHERITS (measurement);

MoxKHO TakXkKe co3OaTh HOBYIO Ta6J'II/II_Iy Y HaAIIOJIHUTh eé OAaHHBIMH OO JIO6aBJ'IeHI/I${ B M€PAPXUI0 TaGJ’[I/IH.
O9TO IIO3BOJIUT 3arpy3uTh, IIPOBEPUTL U IIPDHU HeOGXO,E[I/IMOCTI/I npeoGpasoBaTb OaHHBIE OO TOIO, KakK
3allPOCEI K TJIaBHOM Ta6J'II/II_[e CMOT'YT UX YBUOEThH.

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"
—— BO3MOXHa [OOIIOJIIHHTENBbHAYd IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[I/I3a].[I/IefI CEeKIIMOHNPOBAaHUA Yepe3 HaClleJOBaHKWEe CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHNA:

* CucremMa He MOXET IIPOBEPUTH aBTOMATHUYECKH, SBIISIIOTCS JIM BCE OTPaHUYeHUs CHECK B3aUMHO
HCKIIoYaImuMu. IToaTomy 6e3omacHee OymeT HamucaTh ¥ OTJIAAUTD KOA It GopMUPOBaHUST
OoYepHUX TaOIUIl M CO3TaHUS U/UTU U3MEHEHUSI CBI3aHHBIX 00BEKTOB, UYeM [Ie/IaTh 9TO BPYYHYIO.

e HHOeKCH W BHEIIHHE KITIOYXW OTHOCSATCS K OIpPenesIEHHON Tabiulle, HO He K €€ nepapxun
HacJIeJOBaHUS, IO9TOMY C HUMU CBSI3aHBI IOTIOJITHUTEIILHEIE OTPAaHUYEHUS.
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» Tloka3aHHBIE 37IECH CXEMEI IOAPA3yMEBAIOT, YTO KJII0YEBOM CTOOEIl (U1K CTOJIOIEI) B CTPOKE
HUKOTJa He MEHSIETCS, UJIM MEHSIETCS He HaCTOJIbKO, YTOOBl CTPOKY HOTPe60BATIOCh IEPEHECTHU B
Opyryio cekuuio. Ecny ke MonbITaThCS BHIIOJIHUTE TAKOM OllepaTop UPDATE, IPOU30UAET omubKa
M3-3a HapYIIIeHUs OrpaHudYeHuss CHECK. Ec/iu BaM HyKHO 00paboTaTh ¥ TaKue CIIydau, BEl MOKETE
YCTaHOBUTH MOOXOASIINE TPUTTEPHI Ha OOHOBJIEHNE B IOYEPHUX TabJuilax, HO 3TO elé 0OoJIbIle
YCJIOKHUT yIIpaBJIeHNUe BCell KOHCTPYKIUEN.

* Ecmu BB BEIIIOJIHSIETE KOMaHObl VACUUM UIKU ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO
3amycKaTh OJIs KaXKaoM jmouepHel Tabnuisl B oTaebHoCcTH. KoMaHma

ANALYZE measurement;
o6paboTaeT TONBKO T'IaBHYIO TaOIUILY.

* OmepaTopHl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpeOInpUHUMAaeTCs TOMbKO B ClIydae HapyIleHUH
VHUKAJIbHOCTH B YKa3aHHOM IIeJIEBOM OTHOIIEHWH, a He eT0 JOUYEePHUX OTHOIIEHUSX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE IOYEePHUE TAaGIUIIL TOTPEOYIOTCST TPUTTEPHI UITH TTPABUIIA,
€CJIM TOJIFKO MPHUJIOKEHUE He 3HAET HEMMOCPENCTBEHHO O CXeMe CeKIIMOHUpOoBaHusi. PazpaboTaTh
TPUTTEPHI MOKET OBITH JOBOJIFHO CJIIOKHO, M OHU OyOyT paboTaTh ropa3fgo MefJieHHee, 4eM
BHYTPEHHEE pacIpefesieHre KOpTekKel Py AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. YcTpaHeHue CeKuum

YcecmpaneHue cexyuti — 3T0 TpUEM OIITUMHU3AIUY 3aIIPOCOB, KOTOPLIN yCKOpPSAeT paboTy ¢ meKIapaTUBHO
CEeKIIMOHUPOBAHHBIMY TabnuilamMu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOJIYaHHUIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';

Be3 ycTpaHeHUsT CeKIMI MOKa3aHHHIM 3alpoC HOXKeH OymeT MPOCKAaHWPOBAThH BCE CEKIUU TaOIHITHI
measurement. Korga ycTpaHeHHe CeKIIMHA BKIIOYEHO, IIIAHHPOBIIHK pPacCMaTpPHUBaeT oIpeneeHue
KaXkOoH CeKIIMH ¥ MOXKEeT 3aK/II0UYKUTh, YTO KaKyI0-Tu00 CEeKIIMI0 CKAaHHUPOBATh He HY2KHO, TaK KakK B HEH
He MOXKeT OBITh CTPOK, YIOBIETBOPSIOIINX IIPEIIOKEeHUI0 WHERE B 3amrpoce. Korga mIaHUpPOBITUK MOXKET
clenaTh TaKOM BBEIBOO, OH MCKIIOYAET (ycmpaHsiem) CEeKIIUIO 13 IIJlaHa 3alrpoca.

Hcnonblys komanny EXPLAIN u mapameTp KoHburypaiuu enable partition pruning, MoXKHO yBUIOETH
OT/INYMe IUIaHa, M3 KOTOpPOro OBIIM yCTPaHEHBI CEKOuW, OT IUIaHa 0e3 ycTpaHeHus. TUIUYHBIN
HEONTUMU3WPOBAHHEBIN IIJIaH OJI TaKOW KOHPUTypanuu Tabauisl OyneT BEITISAAETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seq Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seq Scan on measurement_y2007ml1l (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2007ml12 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEeKOTOpPHBIX MM BCEX CEKIMSAX MOXKET IIPUMEHSIThLCSA He II0JIHOe II0CJiedoBaTelIbHOe CKaHWpOBaHUE,
a CKaHWPOBaHHWeE II0 MHAEKCY, HO OCHOBHas HOes IpHMepa B TOM, UTO [AJIS YOOBIETBOPEHHUS 3ampoca
He HYXHO CKaHHWPOBATh CTaphle CeKIuu. M Korma MHBI BKJIIOYaeM yCTpPaHEHHe CEKIIUU, MBI II0JIy4aeM
3HAYUTENIbHO Goiee 3¢hGEeKTUBHEBIN MJIaH, JAIOIINN TOT XKe pe3yJsbTarT:
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SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXAHU3M YCTPpaHEeHUusA CeKIIuu YYUTBIBAET TOJIBKO OTDAaHUYEeHN, onpenenéHHHe HEesABHO
KJII09aMH pa361/IeHI/I$I, HO HE€ HaJIn4Yne MHIEKCOB. HOQTOMY omnmpeneiidaTb MHOEKCHL OJId CcTONOIIOB KITI0Ya
He 00s513aTeJIbHO. Hy}KHO JIN CO3OaBaTh MHIOEKC MOJid onpenenéHHoﬁ CEeKIMH1, 3aBUCHUT OT TOI'O, KaKVYIO
4YaCTh CEKInu (MeHBH_Iy'IO UJin GOHLHIYIO), II0 BalllUM IIPEOCTAaBJIEHUAM, GYJIYT CKaHUPOBATh 3aIIPOCHI,
06paI_T_IaIOH_II/IeCH K 9TOH cekumu. UHOeKC 6YJIGT II0JI€3€H B IIEPBOM CJiIy4dae, HO Heé BO BTOPOM.

YCTpaHeHI/Ie CEeKIINH MOXKeT IIPOU3BOOUTECA HE€ TOJIBKO IIPU IIJIaHWPOBaHHWKM KOHKPETHOI'O 3aIlpocCa,
HO M B IIpOoIleCcCe €ro BEIIIOJIHEHU. Bnaronapﬂ 9TOMY MOXKET OBITH YCTpaHEeHO OoJbIle CeKITUH,
KOraoa yCJIOBHBEIE BBIPpAXKEHHUA COOEepP2KaT 3HAYEeHHs, HEN3BECTHBEIE BO BPEM IIJIaHUPOBAHUA, HAIIpDEMeEDP
IIapaMeTpPHI, onpeuenéHHHe orrepaTopoM PREPARE, 3HA4YeHHd, IIOJIydaeMble H3 II10a3allpPpOCOB, HIIH
IIapaMeTPU30BaHHEBEIE 3HA4Y€HHUd BO BHYTpeHHeﬂ CTOpPOHE CoemuHEeHHsd C BIIO2ZKEHHBIM IIUKJIOM.
YCTpaHeHI/Ie CEeKIIUH B IIpo1ecCe BHIIIOJTHEHNA 3aIlIpOCa BO3MOZKHO B CIIEeOYIOIIre MOMEHTEI BPDEMEHU:

* Bo BpeMs HOATOTOBKY IIJIaHA 3aIpoca. B 3TOT MOMEHT MOXKHO YCTPAHUTh CEKIIUM, YUUTEIBAS
3HAYEHWs TIapaMeTPOB, U3BECTHLIE IIPYU ITIOATOTOBKE BHIIIOJIHEHUS 3anpoca. CeKuuy, yCTpaHEHHBIE
Ha 9TOM 9Talle, He OyIyT BUOHBI B BBIBOJIE EXPLAIN MM EXPLAIN ANALYZE. Mx ob6111ee KOJIM4ECTBO
MOZKHO OINPEefesIuTh 1o CBOMCTBY «Subplans Removed» B BEIBOme EXPLAIN.

e B mpoiiecce co6CTBEeHHO BHIIIOJIHEHMS MJIaHa 3ampoca. YCTpaHeHNe CeKIUi TakKXke MOXKeT
BBITIOJIHSITHCS HA 9TOM 9Talle€ U II03BOJISIET OTUILTPOBATh CEKILIMY, UCIIOJIb3YysI 3HAUEHU S, KOTOPhIe
CTAHOBSITCSI U3BECTHHI, KOTIa 3aIIPOC BBEIIOJIHSIETCSA (paKTUUeCKH. B 4aCTHOCTH 3TO MOTYT OBITH
3Ha4YeHHUs U3 II0A3allPOCOB U 3HAYEHUS ITapaMeTPOB BPpEMEHHU BHITIOJTHEHUSI, HAaIlpuMep 13
rmapaMeTPHU30BaHHBLIX COeIUHEHUN C BJIOKEHHBIMU IIUKJIaMHU. Tak Kak 3HaueHUs TapaMeTpPOB
MOTYT MEHSIThCSI MHOTOKPATHO IIPY BHITIOJTHEHWH 3allpoca, yCTPaHeHue CEKIIUY BLITIOTHSIETCS
IpY U3MEeHEeHUH I000T0 U3 MapaMeTpPOB, aHATU3UPYEeMBIX MeXaHU3MOM yCTpaHeHus1. YTOOk
OIIpenesnuTh, OBIJIN JTU CEeKIIUHM YCTPaHeHbl Ha JaHHOM 3Talle, Hy?KHO BHUMAaTEeIbHO U3Y4YUTh
CBOMCTBO loops B BEIBOJE EXPLAIN ANALYZE. [logmnaHbl, COOTBETCTBYIOIINE PAa3HLIM CEKIUSM,
MOTYT UMETH Pa3Hble 3Ha4YeHHUs, B 3aBUCUMOCTH OT TOT'O, CKOJIBKO pa3 OHU yCTPaHSJINCh BO BpeMS
BEIIOTHEHUSI. HeKOTOphIE U3 HUX MOTYT JaXke UMeTh 3HaUeHUE (never executed) (HUKOTOa He
BHIIOJTHSIIUCH), ECITH OHM YCTPaHSINCH BCerja.

YcTpaHeHUe CEeKIUM MOXKHO OTKJIIOYUTh, BOCIIOJIb30BABIINCE ITapaMeTpoM enable partition pruning.

IIpuMmeyanue

B HacTosIIIEee BpeMs yCTpaHeHUe CEKIIMU B IIPOliecCe BHEIIIOTHEHMS PACIIPOCTPaHSAETCS TOJILKO Ha
V3JIBL TUIIA Append U MergeAppend. 171 y3710B Tua ModifyTable nOoOgepKKa YCTPaHEHUSI CEeKIUHI
TOKa He peajiu30BaHa, HO BIIOJIHE BO3MOXKHO, YTO OHA MOABUTCA B Oyaymux Bepcusx PostgreSQL.

5.11.5. CeKumoHMpoBaHUue U UCKJIIOYEHMUE MO OrpaHUvYeHuIo

HckaoueHue no 02pdHUYeHUr0 — TOPUEM OITHMH3AIIUM 3alpPOCOB, IOJOOHBIM yCTPAaHEHUIO CEKITHUM.
IIpexkpae Bcero OH MPUMEHSETCS, KOTOa CEKIIMOHMPOBaHKE OCYIIIECTBIISIETCS C UCIIOJIb30BAaHUEM CTaporo
MeTofla HacJeOOBaHMs, HO OH MOXKeT OBITh IIOJIe3€H W [Jjis OPYTUX Ienel, BKIYas OeKjlapaTUBHOE
CEeKIIMOHUPOBaHUeE.

HUckiroueHue 110 OIrPAaHNYEHUIO pa60TaeT BO MHOI'OM TaK XK€, KdK U YyCTpaHEHHue CEeKIIU#; OTIUYHEe
COCTOMT B TOM, UYTO OHO HCIIOJIB3yEeT OrpaHU4YeHud CHECK BCeX Ta6J'II/II_I (HOSTOMY OHO TaK U HaBBIBaeTCH),
TOrga KakK OJid YCTpaHeHud CEeKIUU HCIIOJIB3YIOTCA I'PAaHUIBI CEKIHK, KOTOPBIE CYIIECTBYIOT TOJIBKO B
ClIy4ae OEeKJIapPpaTUBHOI'O CEKIHMOHUPOBAHUIA. Emée ogHo pa3nundyue COCTOUT B TOM, YTO HMCKIIIOYEHHE IIO0
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OTPAaHMYEHUIO IPUMEHSETCS TOJIBKO BO BPEMSI IIJIAHUPOBAHUS; BO BPEMS BBHIIOJTHEHUS CEKLIWHU U3 IJIaHa
yOansaThCS He OYOyT.

To, 4TO UCKIIOYEHHE II0 OTrPaHHUYEHHUIO UCIIOJIb3YEeT OrpaHu4YeHud CHECK (BCJ'[GJICTBI/IG qyero OHo pa60TaeT
MeOJIeHHee YCTPaHEeHUuA CeKHPII;'I), HHOTOa MOZKET OBITH U IIpenuMyIIeCcTBOM. Ol"paHI/I‘-IeHI/IH MOTYyT OBITH
ommpenesieHbl Oaxe O OEeKJIaPAaTHBHO CEKIHNOHWMPOBAHHBIX Ta6J'II/I].[, B NOOIIOJTHEHHWE K BHYTPEHHUM
T'PaHULIaM CEeKIIUM, U TOrga MCKIIIOUEHHE I10 OIrPAHUYEHHUIO CMOZXKET OOIIOJIHUTEJIBHO Y6paTB HEeKOTODPkIE
CEeKILIMU U3 IIJIaHa 3al1pocCa.

ITo ymonmuaHuio mapaMeTp constraint exclusion uMeeTr 3HaYeHUe He on U He off, @ IPOMEXKYTOYHOE
(m pekomMeHOyeMoe) 3HAYEHWE partition, MPH KOTOPOM OTOT MPHEM OyOeT MPUMEHSTHCS TOIBKO
K 3ampocaM, TOe OPemoJIOKUTEeIbHO OymyT 3amelCTBOBaHBI TalOJHIB], CEKIMOHWUPOBAHHEIE C
HWCIIOIb30BaHUEM HaclIemoBaHUsI. 3HAUEeHNE on 00sI3BEIBAET IUTAaHUPOBIIHUK ITPOCMAaTPUBATL OTPAHUYEHU ST
CHECK BO BCEX 3aIlpocax, Jaxke B CaMbIX ITPOCTHIX, I'fIe BBIUTPHIII OT HUCKIIOYEHUS 10 OTPAHUYEHUIO
MaJIOBEPOSITEH.

HpI/IMeHHH HWCKJIIIOYEHMS II0 OTPaHUYEeHHIO, HeOGXOJlI/IMO YYHUTEIBATH ClIedylouiee:

e HWCKIIO4eHuUe 110 OI'PaHUYEHUIO ITIPDUMEHSAETCS TOJIBKO IIPU IIJIAHUPOBAHWM 3allPpOCa, B OTJIMYUE OT
YCTPpaHEeHUusA CEeKITUH, KOTOpPO€ MOZXKET OCYIIECTBIIATLECA U IIPU BHIIIOJTHEHWHM 3allPpOCa.

* MHckmroueHure 0 OrpaHUYeHu0 paboTaeT TOJIBPKO KOTa IIPeqioKeHne WHERE B 3alIpOCe COOEePXKUT
KOHCTAHTHI (MJIU ITOoJIydaeMble U3BHe ITapaMeTphl). HanpumMep, cpaBHeHMe ¢ QyHKIMEN TepeMeHHOoN
OPUPOMOHI, TAKOM KaK CURRENT_TIMESTAMP, HENb3S ONTUMU3UPOBATh, TaK KakK MJIAHUPOBIIIUK HE
3HaeT, B KaKyl0 JOUYEPHIO TabIuIly monaféT 3HadeHre GYHKIIMKU BO BPEMS BHIIOJTHEHMS.

e OrpaHWYEHUS CEKUWU MOJIKHEBI ObITh TPOCTHIMY, MHAYE TJIAHUPOBILIUK HE CMOXKET BEHIUNCIIUTD,
KaKue JodYepHue TabJIuIlE He HyKHO 00pabaTriBaTh. [IJId CEKIITMOHUPOBAHUS IO CITMCKAM
WCIIOTb3YUTE MPOCTHIE YCIIOBUS Ha PAaBEHCTBA, a AJIsI CEKIIMOHUPOBAHUS MO OUana3oHaM —
MTPOCTHIE MPOBEPKY AMATIa30HOB, TOOOOHEIE MOKA3aHHBIM B IpUMepax. PEKOMeHAyeTCsT cO3aBaTh
OTPaHUYEHUS CEeKLWH, COmepKalllue TOTbKO TaKWe CPAaBHEHUS CEKIIMOHUPYIOIIUX CTOJIOIOB
C KOHCTAHTaMH, B KOTOPHIX UCIOJIb3YIOTCSI OTIEPATOPH], MOAAePKUBalomue B-nepesnsi. T
00BSICHSIETCS TEM, YTO B KJTI0Ye pPa3bUeHus OOMYyCKAITCS TOMbKO TAKHUE CTOJIOIEI, KOTOPHIE MOTYT
OBITH TPOWHIEKCUPOBAHH B B-mepege.

e [Ilpu aHanM3e OIS UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIeAYIOTCS BCe OTPAaHUYEHHS BCeX MOUYEPHUX
TaOIUIl, OTHOCSIITUXCS K TJIaBHOM, TaK YTO IPH OONBIIOM MX KOJIMYECTBE BPeMs IIJIaHUPOBAHUA
3alIPOCOB MOKET 3HAYUTEJIPHO YBEIMUYUTHCSI. [I09TOMY yCTapeBIINM BapuaHT CEKIIMOHNPOBAHUS,
OCHOBAHHHIN Ha HacjemoBaHuu, OymeT paboTaThk XOPOIIIO, IT0KA KOJTMYECTBO MOYEPHUX TaOJIHUIl He
IIPEBHIIIIaeT IPUMEPHO CTa; HE NHITANTEeCh IIPUMEHSTD €T0 C THICTYaMU JOUYEePHUX TaOIHII.

5.11.6. PekoMeHpauum nNo geKsiapaTUBHOMY CEKLMOHUPOBAHUIO

K CEeKIIMOHNPOBAHUIO Ta6HI/IHbI ciaenyeT MOoOAXOOUTh IIPOOYMAHHO, TaK KdK HEyIa4YHO€ pPEellIeHrue MO2XKET
OTPHULIAQTEJIbHO IIOBIIUATE HA CKOPOCTD IIJIAHUPOBAHHWA W BEIIIOJIHEHUSA 3aIlIPOCOB.

OgHUM M3 caMBIX BaXKHEBEIX (DaKTOPOB SBJISIETCS BBIOOD CTONOIA MM CTONIOIIOB, IO KOTOPHEIM OymyT
CEeKIIMOHMPOBATLCA Ballll HOaHHBIE. JacTO ONTUMANbHEIM OymeT CEeKIMOHMpOBaHUE II0 CTOJIOLY WUIU
Habopy CTONOLOB, KOTOPHIE MPaKTHUUECKH BCerfga IPHUCYTCTBYIOT B IIPEAJIOKEHUM WHERE B 3alpocax,
obpallalomuxcsl K CeKIMOHUpyeMou Tabnune. IIpeanoxkeHus WHERE, COBMECTHUMBIE C OTPaHUYEHUSIMU
TPaHUI] CEKLIUH, MOTYT IIPUMEHATHCS IJIsT YCTPaHEHUsI HEeHYXKHBIX OIS BHIIIOJIHEHHUS 3alpoca CeKIUu.
OpHaKO HanWyue OrpaHUYeHuN PRIMARY KEY MJIM UNIQUE MOXKeT IIOATOJIKHYTH K BHIOODY M HOPYTUX
CTONOIIOB B KadeCTBe CEeKIUOHUpyIomuX. Takke NpH IJIaHUPOBAHUU CEKIMOHUPOBAHUS Clenyer
nmpogyMaTth, KakK OyOyT ymansaThbcs OaHHBIe. CeKIHMI0 IIeIMKOM MOXKHO OTCOEIVHUTH O04YeHb OBICTPO,
IIO3TOMY MOXKET UMeTh CMBICII pa3paboTaTb CTpaTerui0 CeKIMOHUPOBAHUS TaK, YTOOHBI MacCOBO
yIassieMble JaHHBIE OKa3bIBalIUCh B OOHOU CEKINH.

Takxke BaXXKHO MPABUIBHO BHIOPATh YHCIIO CEKIIWH, Ha KOTOpPHIe OymeT pa3buBaThbCcs Tabmuua. Ecinu mux
OymeT HemOoCTAaTOYHO MHOT'O, HHOEKCH OCTAaHyTCS OOJBIINMH, He YIYYIIUTCSA W JIOKAIbHOCTh MaHHEIX,
BCJIE[ICTBHE Yero IIPOIeHT IIOIMamaHHi B KeIll OKaxKeTCd HU3KUM. OOHAKO W IIPH CIIHIIKOM OOJILIITIOM
KOJINYECTBE CEKITHH BO3MOXKHEI IIP0061eMbl. C OONBIIMM KOJIMYECTBOM CEKIHH YBEeIHYHUBAETCS BpeMs

91



OmnpeneneHue JaHHBIX

IJTAaHUPOBAHUS U IOTpeOJIeHre TaMsITH KaK IIPH IIJIaHUPOBAHWH, TaK U IIPHU BEIIIOJTHEHUU 3aIlIPOCOB, 0 YEM
pacckas3biBaeTcsl majiee. Beibupas CTpaTeruio CEeKIIMOHMPOBAHUS TaOIUIIE, TaKXKe BaKHO YYHUTHIBATH,
Kakue M3MEeHEeHUs MOTYT IIPOM30UTH B Oymymem. Hampumep eciu BBl PELINTe CO3[aBaTh OTHEeIbHEIE
CeKIIMH OIS KaXKOOTO KJIMeHTa, M B HaHHBIM MOMEHT y BaC BCEro HECKOIbKO OOJIBIINX KIHEHTOB,
mogyMaiTe, 4TO OymeT, eciiu Yepe3 HeCKOJIBKO JIeT Y Bac OyIeT MHOTO MeJIKHX KIIMeHTOB. B aToM ciiydae
MOZKeT OBITH JTy4llle ITPOM3BECTH CEKIIMOHWPOBaHHE IT0 Xemry (HASH) ¥ BHIOPaATh pa3yMHOE KOIUYECTBO
CEKIIUH, HO He CO3[aBaTh CEKITUY 110 CIIMCKY (LIST) B HafleXKe, YTO KOJIMUECTBO KJINEHTOB HE YBEJIMUUTCS
IO TAKOM CTEIEeHU, YTO CEeKIIMOHNPOBAHNE HJAaHHBLIX OKAXKEeTCS HEeIIPaKTUYHBIM.

BroXXeHHOe CEeKIIMOHUPOBAHWE II03BOJISET [OMOIHUTEIbHO pPAa3[eluTh Te CEeKIHWH, KOTOpHe
MIPEMOIOKUTEIFHO OKaXyTCsI 60Iblile pyTrux. Takke MOXKHO UCIIOIb30BaTh pa30ueHne 10 quana3oHam
C KJIIOYOM, COCTOSIIIINM U3 HECKOJIPKUX CTOJI0I0B. Ho mpu 71:060M M3 IIOAXO0I0B JIETKO MOXKET IOJIYUYUTHCS
CJIMIIIKOM MHOTO CEKIIHi, TaK YTO PEKOMEH/IYeTCS UCII0Ib30BaTh UX OCMOTPUTEIBHO.

BaxXHO YYHTHIBAaTh M3ITEPKKU CEKIIMOHWPOBAHUS, KOTOPLIE OTPAxkKaloTCAd Ha IUIAaHUPOBAHUU WU
BBITIOJTHEHWH 3alpocoB. [IIaHHUPOBIIMK 3alpPOCOB OOBIYHO [HOBOJILHO HEIIJIOXO CHPAaBJIseTCS C
HepapxXusMiU, BKIIOYAOIIUMU 00 HECKOIBKUX THICSY CEKITHH, €CJIH IIPH BHITTOTHEeHUH TUITHYHBIX 3alIPOCOB
eMy ymaéTcs yCTPaHMTh IIOUTH Bce cekimu. OgHaAKO KOorga IIOCJie YCTpPaHEeHWs OCTaéTcs OObIIoe
KOJIMYEeCTBO CEKIIWI, BO3pacTaeT ¥ BpeMs IJIaHUPOBAaHUS 3aIllPOCOB, B 00BEM IOTPeOIsTeMoii maMsaTu. B
HauOOJIbINel CTeIeH! 3TO KacaeTcsI KOMaHd UPDATE M DELETE. Hamuuwe O0JILIIOT0 KOJTHYEeCTBa CEKITNH
HeXeJlaTeNnbHO elll€ U IIOTOMY, YTO HOoTpebiieHre NaMsITH CEPBEPOM MOXKET 3HaYUTEIILHO BO3PACTaTh CO
BpeMeHeM, 0COOeHHO KOI'la MHOXKECTBO CeaHCOB 00paIamTCsa KO MHOXKECTBY CEKIIUN. ITO 0ObICHSIETCSI
TEeM, YTO B JIOKQJIPHYIO ITaMSTh KaXKOOr'0 CeaHCa, KOTOPBIHA oOpalaeTcs K CEKIIUSIM, HOJIKHBEI OBITh
3arpyzKeHbl MeTagaHHbIE BCEX 3TUX CEKIIUH.

C Harpyskom, mpucyiied nHGOPMAIUOHHLIM XPaHUJIMINAM, MOXKET MMETb CMEICI CO3HaBaTb OOJIbIIe
cekuui, 4yeM c Harpy3koi OLTP. Kak npaBuio, B HHGOPMAaLMOHHBIX XpaHUJIHIIaX BpeMs IIJIaHUPOBaAHU S
3ampoca BTOPOCTENEHHO, TaK KakK ropa3ao 60bIille BDEMEHHU TPATUTCS Ha BHIIOJIHEHUE 3anmpoca. OgHaKo
mpu 1I000M THUIEe HAarpy3KW BaKHO IIPUHUMATH IIPaBUJIbPHBIE PEIIEHUS Ha PaHHE! CTaguu peanu3aliuy,
TaK KakK IIpolecc mnepepa3dueHus Tabmui OONBIIOro O00BEMa MOXKET O0Ka3aThCs YPEe3BHEIYANWHO
OJITUTENbHBIM. [IJ151 ONTUMU3AlMK CTPATETUH CEKITMOHUPOBAHMUS YacTO ObIBAET II0JIE3HO NPEABAPUTEIBLHO
9MYJIMPOBAThH OKHUAAEMYI0 Harpy3Ky. Ho HM B KOeM ciiydae HeJlb3s IIojlaraTh, YTO 4eM OOJIbIlle CEeKIIUH,
TEeM JIy4llle, PaBHO KaK U HaoOOPOT.

5.12. CTOpOHHME AaHHbIe

PostgreSQL uwactuuHOo peanusyeT cuenudukaumio SQL/MED, nmo3Bosisiga BaM obpallaThbCid K TaHHBIM,
HaXOMSAIINMCST CHApPYyKHU, UCITOIb3ys 00bIYHbIe SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE MOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OAaHHBIX — 3TO 61/I6J'II/IOTeKa, B3&HMOH€I:ICTBYIOIJ.I&H C BHEIIHUM HCTOYHMKOM HOAHHBIX W CKPHBIBAIOIIIad
B ce0e BHYTpPeHHUE OCOOEHHOCTH IOOKITIOYEHUS U TOJyUYeHUs HaHHBIX. HeCcKOJIbKO TOTOBHIX OOEPTOK
TPEefOCTaBIISIIOTCS B BUE MOAYJIEH contrib ; cMm. [Ipunoxenue F. TakXkKe BBH MOXKETe HAaWTHU OPYTHeE
00EPTKM, BHIITYCKAEeMbEIE KaK [IOTOTHUTEIIFHEIE TTPOAYKTHL. EC/iu HM OHaA U3 CYILIECTBYIOINX 00EPTOK Bac
He YCTpawBaeT, BHI MOXKETE HAMMCaTh CBOIO COOCTBEHHYIO (cM. ['maBy 56).

Yto6bl 0OpPaATHUTLCA K CTOPOHHMM [OAaHHBIM, BHI HOJIZKHEI CO3OaTh OOBEKT CMOPOHHUU cepsep, B
KOTOPOM HacCTpauWBaeTCs IMOOKII0UEeHUE K BHEIIHEMY MCTOYHUKY OAaHHBIX, OIPENessiOTCS IapaMeTpPhl
COOTBETCTBYIOIIEeH OOEPTKM CTOPOHHUX MAHHHIX. 3aTeM BBl HOJIZKHBEI CO3HAaTh OOHY HJIM HECKOJBKO
CMOPOHHUX Mabuy,, oIpenenuB TeM CAaMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHHE TaOIHUIIEI MOXKHO
HMCIIOJIb30BaTh B 3allpocax Tak XKe, KakK 1 0OBIYHbIe, HO UX HaHHBIE He XpaHATCs Ha cepBepe PostgreSQL.
ITpu kaxmoM 3ampoce PostgreSQL obpailaeTcs: K 00EpTKe CTOPOHHUX JaHHEIX, KOTOPAasi, B CBOIO oUuepemsb,
ToJiydyaeT OaHHbIe M3 BHEIIHETrO0 MCTOYHMKA UM IlepemaéT ux eMy (B cnydae koMmaHpg INSERT umu
UPDATE).

ITpu obpamieHuW K BHEITHUM [OaHHBIM YOAIEHHBIM MCTOYHUK MOZXKET IIOTPeOOBaTh ayTeHTHU(GUKAITUU
knueHTa. COOTBETCTBYIOIIME YYETHBIE AaHHBIE MOJKHO IIPENOCTaBUTh C IIOMOIIBIO conocmasaeHull
nosv3oeame.iell, IO3BOJISAIONIUX OIIPENEIUTh B YaCTHOCTH UMeHa U IIapoJii, B 3aBUCUMOCTH OT TeKYIlel
ponu nonb3oBaTensa PostgreSQL.
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OononuuTenbHyo nHPopMaluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabmuiel — 1eHTpanbHble 00BEKTH B CTPYKTYpPE PENSIMOHHON 6a3bl HAaHHBIX, TAK KaK OHU COmepIKaT
Bamm gaHHBIE. HO 3TO HE eOMHCTBEHHBIE OOBEKTH, KOTOPHIE MOTYT B HEH CYIIeCTBOBaTh. [IoMUMO HUX
BBl MOJKETE CO3[aBaThb M MCIOIb30BaTh OOBEKTH M APYTHUX TUIIOB, IPU3BAHHBIE CHAEJIATh yIPABIEHUE
maHHbBIMH 3(dekTuBHee u ynobHee. OHM He 0OCYXKMOAIOTCS B 9TOM TjIaBe, HO MBI IPOCTO MEPEYUCITIUM
HEKOTOPHIE U3 HUX, YTOOHI BBl 3HAJIM 00 UX CYIIECTBOBAHUU:

* TlpepncraBneHusd

e OYHKIUH, IPOLIEOYPHI ¥ OIIePaTOPLI
e Tumbl JaHHBIX U HJOMEHBI

e Tpurreps u IpaBuia Iepe3annucu

ITompoGHee COOTBETCTBYIOIINE TEMBI OCBEIIAIOTCS B HacTu V.

5.14. OTcne>xXuBaHue 3aBUCMMOCTEM

Korpa BBI co311aéTe CJIOKHBIE€ CTPYKTYDPHI 6a3 OAaHHBIX, BKJIIOYAKOIIINEe MHO2KECTBO TaﬁHI/IH C BHEIIIHNMH
KJIIOYaMi, IIpenCTaBJIIEHUAMU, TPUTTEPaMU, (I)YHKI_II/IHMI/I U T. II., BBl HESIBHO co311aéTe CeTb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, TaﬁJ'II/II_Ia C OrpaHHMYE€HHuEM BHEIIHEro KJII04Ya 3aBHCHUT OT T8.6J'II/II_U:>I, Ha
KOTOPYIO OHaA CCBIJIa€TCH.

s coxpaHeHUs IIeJIOCTHOCTH CTPYKTYPHI Bced 0Oa3bl maHHBIX, PostgreSQL He I0O3BOISET yOansTh
O0BEKTH, OT KOTOPBHIX 3aBUCAT Opyrue. Hampumep, HOomeiTKa yaanuTh Tabnuny products (Mbl
paccmaTtpuBanu eé B Ilompa3merne 5.4.5), oT KOTOPO# 3aBucuUT Tabnuila orders, IPUBEOET K OIIMOKe
TIPUMEPHO TAaKOTO COOEePIKAHUS:

DROP TABLE products;

OUMBKA: ypoanuTb o6bekT "Tabnuua products" Henbad, Tak Kak OT Hero 3aBUCAT Opyrue

[IOOPOBHOCTH: orpaHuueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
or obwvekxTa "Tabnuua products"

IIOIOICKA3KA: IOng ymaneHusds 3aBUCHUMBIX OOBEKTOB HCHOONb3yHTe DROP ... CASCADE.

CoobiieHne o6 omubKe OaéT MOJIEe3HYI0 IIOACKA3Ky: eClIU Bhl He XOTUTEe 3aHMMAaThCs JIMKBUOAIUEN
3aBUCHMOCTEM 10 OTAEILHOCTH, MOXKHO BBIIIOJTHUT:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE OﬁLeKTBI, a TaKXe 06'BeKTI>I, 3aBUcCdIIMe 0T HUX, 6y,‘l],'y'T yoalleHbl PEKYPCHBHO. B
9TOM city4dae Tabnuila orders ocTaHeTcCsi, a yHajieHo OyOeT TOJIbKO €€ OorpaHUYeHHe BHEIIHEero KJroda.
YoaneHue He pacOpPOCTPAHUTCS Ha OPyrue OOBEKTHI, TaK KaK HU OOUH OOBEKT HEe 3aBHUCHUT OT ITOTO
OrpPaHUYEHUA. (ECJ‘II/I BEI XOTHUTE IIPOBEPHUTH, YTO HpOI/I30ﬁJZ[éT IIPHU BBIIIOTHEHUU DROP ... CASCADE,
3amycTuTe DROP 6e3 CASCADE M IMpouuTanTe NONPOBHOCTH (DETAIL).)

IlouTt; BCce KOMaHObLI DROP B PostgreSQL nogmep>XuBaloT YKa3aHue CASCADE. KoHeuHO, B BO3MOXKHEIX
3aBHUCHMOCTEH 3aBHCHUT OT THUIIa 00beKTa. BBl TakkKe MoXKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIOYHUTE IIOBEOEHUE I10 YMOJIYaHHUIO, KOTrga 00BEKT MOXKHO YOAJIINTh, TOJIBKO €CJIN OT HEeTrO He 3aBUC/AT
HHUKaKWe Opyrue.

IIpuMmeyanue

Craupgapt SQL TpeOyeT ABHOro yKa3aHUA RESTRICT UM CASCADE B KoMmaHAe DROP. Ho 3To
TpeboBaHUe Ha CaMOM [eJjie He BHIIONHSAEeTCS HU B omHo¥l CYBII, mpu 9TOM OOHU CHUCTEMEI 110
YMOJYaHUIO TOApa3yMeBaloT RESTRICT, @ Apyrue — CASCADE.
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Ecnu B KoMaHIe DROP IEPEYUCTSIOTCS HECKOJIBKO 00BEeKTOB, CASCADE TpebyeTcsl yKas3hIBaTh, TOJIBKO
KOTrZa eCTh 3aBUCHMOCTHU BHe 3afJjaHHOU rpynnksl. Hanpumep, B KoMaHAe DROP TABLE tabl, tab2 IpH
HaIUu4YuU BHEITHEeTO KJII04Ua, CChIIAoIIerocs Ha tabl U3 tab2, MOXKHO He YKa3klBaTb CASCADE, YTOOBI OHa
BBHIIIOJIHUTIACH YCIIEIIHO.

g momnb3oBaTeNbCKUxX GyHKIMNU PostgreSQL oTcrnexkuBaeT 3aBUCUMOCTH, CBsSI3aHHBIE C BHEIIHE
BUOUMBIMH CBOMCTBaMM (PYHKIIMM, TaKUMHK KaK TUIILI apI'yMEHTOB U pe3yiIbTaTa, HO He 3aBUCUMOCTH,
KOTOpPBIE MOTYT OBITH BBEISIBJIEHHI TOJILKO ITPU aHallu3e Tela QyHKIUHU. B KauecTBe mpuMepa pacCMOTPUTE
CIIeOylIuy CeHapuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'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;

(Ommucanme ¢yuriui s3pika SQL MoxkHO HauTu B Paspmemne 37.5.) PostgreSQL OymeT moHMMAaTh, YTO
GyHKIMSA get_color_note 3aBUCHUT OT THUNA rainbow: HIPU yHaJleHUW Tuia OyoeT NPUHYOUTEIBLHO
ynaneHa QyHKIIMSA, TaK KakK TUI €€ apryMeHTa OKa3bIlBaeTcs HeonpeneneHubiM. Ho PostgreSQL He 6yneT
YYUTHIBATh 3aBUCUMOCTD get_color_note OT TabGNHUIIBI my_colors ¥ He YOANUT GYHKIUIO IPU yoaJIeHUN
tabnuusl. Ho y 3TOro momxopma eCTh He TONBKO MHUHYC, HO M IINTIOC. B ciyyae OTCYTCTBUSI TaOIUIIBI
9Ta QYHKIIUS OoCcTaHeTCcs pabouell B HEKOTOPOM CMBICIIE: XOTSI IPU IONBITKE BHIIOIHUTL €€ BO3HUKHET
ommbKa, HO IIPU CO3[TaHUM HOBOM TaOJIMIILI C TEM XKe UMeHeM (YHKIIUS CHOBa OymeT paboTaTs.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHorune CUYMTAIOT, YTO JIyUIlle BCeraa siBHO YKa3kIBaTh UMEeHAa CTOJIOIOB.
Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropass ¢opma siBnsgercs pacmupenueMm PostgreSQL. Ona 3amonHseT CTOJOIBI CjieBa M0 YUCITY
IIepenaHHbBIX 3H&‘-I€HPII>1, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):
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INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO TO3BOISET WUCIIONb30BaTh BCE BO3MOXKHOCTH MexaHM3Ma 3amnpocoB SQL (cMm. ['maBy 7) mons
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkas, kak INSERT, #Ho ropa3mo sddextuBHee. [OmMOTHUTENBHO 00
YCKOPEHHU MacCOBOU 3arpy3KU JaHHBIX MOXKHO y3HaTh B Paspgene 14.4.

6.2. A13MeHeHue paHHbIX

Mopudukaius OaHHBX, yXKe COXpaHEHHBIX B BJl, Ha3mBaeTCsd HM3MeHEeHUeM. M3MeHWTh MOIKHO BCe
CTPOKU Tabnuisl, 1160 ITOIMHOXKECTBO BCEX CTPOK, TMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosnber
IIPY 3TOM MOIKHO U3MEHSIThH HE3aBUCUMO OT APYTHUX.

711 M3MeHeHUs OaHHBIX B CYIIECTBYIOIIMX CTPOKaxX MCHOiIb3yeTcss KomaHma UPDATE. E# TpebyeTcs
crepnyiomnias nHGOpPMaIu:

1. YUMsa TaOnIUIBEl ¥ U3MEHSIEMOT'0 CTOJIOa
2. HoBoe 3HaueHue cTosbdia
3. Kputepuii oTrbopa U3MEHSIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B Tabnulile eCTh MEPBUYHBIA KIIOY (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIM BBl €T0 WJIM HET),
MOKHO OJHO3HAYHO agpecoBaTh OTHAENbHBIE CTPOKHU, OMPENENIMB YCIOBHE IO MEPBUYHOMY KIIIOYY.
DTUM TIOJIB3YIOTCS TpadUuyeCKue MHCTPYMEHTH [yisd paboThl ¢ 6a30¥ HAHHBIX, HAIOIINE BO3MOXKHOCTH
PEemaKTUPOBATh JAHHBIE ITO CTPOKAM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

IlaBaiiTe paccMOTPHM 3Ty KOoMaHAy mompoOHee. OHa HaYWMHAETCS C KJIIOYEBOIO CJIOBa UPDATE, 3a
KOTOPEIM HOET uMs Tabmuikl. Kak 0OBIYHO, MM TAOIHIILI MOXKeT OBITh 3aIllCaHO B IOJIHON (opMe,
B MIPOTUBHOM cCjiydyae oHa OyHeT HaleHa IO MyTH. 3aTeM HOET KIII0YEeBOE CJIOBO SET, 3a KOTOPHIM
cnepyeT uMs cToy0lia, 3HaK paBEHCTBA U HOBOE 3HaYeHUe CTOJIONa. OTUM 3HaUeHUEeM MOXKeT OBbITh J1I000e
CKaJIdpHO€ BhIPAaXKeHHeEe, a He TOJIbLKO KOHCTaHTa. HaanMep, €CJIK BBl 3aXOTHUTE IIOOHATH LIEHY BCEX
ToBapoB Ha 10%, 3To0 MOXKHO cAenaTh Tak:

UPDATE products SET price = price * 1.10;

Kak BUAHO M3 3TOTO IIpUMepa, BhIpaXkeHMe HOBOTO 3HAYEHUS MOXKET CChIJIaThCS Ha CYIIECTBYIOILIME
3HAYEHUs CTOJIOIIOB B CTPOKEe. MBI TaKxKe OIYCTHJIM B HEM MNPEIOXeHHe WHERE. DTO O3HAYaeT, UTO
OynoyT u3MeHEHHl BCe CTPOKH B Tabnure. Eciiu ke 9To IpeajioXkKeHne MPUCYTCTBYET, U3MEHSIOTCS TOJTBKO
CTPOKH, KOTOPEIE COOTBETCTBYIOT YCIIOBHUIO WHERE. 3aMeTbTe, YTO XOTd 3HaK PaBE€HCTBa B IIPEJIOZKEHUU
SET o603HavaeT omepalnio IprcBauBaHMus, a TAKOM Ke 3HAK B IIPEII0KEeHUN WHERE MCIIOJIB3YETCS OIS
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTH. M KOHEYHO, B YCI0OBUY WHERE He 00513aTeIbHO JOIXKHa
OLITH ITPOBEPKA PABEHCTBA, a MOTYT HPUMEHSThCSA W OpPyrue omepatophl (cMm. I'maBy 9). Heob6xommmo
TOJILKO, YTOOHI 3TO BEHIpazKeHMNEe BO3BpAIllaio JJOTHUYECKUNA PEe3ynIbTarT.

B kKomaHIOe UPDATE MOXKHO M3MEHUTb 3HA4YeHUS Cpal3y HECKOIbKUX CTOJIOIIOB, IMMEPEYUCIUB UX B
npenjoxeHuun SET. Hanpumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YoaneHue AaHHbIX

M= pacckas3anu O TOM, KaK Jo0aBNsATh MaHHBIE B TAaOMUILI ¥ KaK M3MEHSTh UX. Termeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKAa3a/luCh He HYXKHBL. Tak XKe, Kak Ho0aBiIsiTh JaHHBIE MOXKHO
TOJIBKO IEJIBIMH CTPOKaMM, YHANSITh WX MOXKHO TOJBKO TI0 CTPOKaM. B TpempimylleM pa3fesie M
oTMeTund, 94To B SQL HEeT BO3MOXKHOCTH HATIPSIMYIO afipecoBaTh OTAENbHBIE CTPOKM, TaK YTO YOAJIUTh
n30paHHbIE CTPOKK MOXKHO, TOJTBKO ChOpMyTHMpPOBaB IOJIsT HUX MMOAXOOsIue ycaoBus. Ho ecnu B Tabmuile
€CTh IEPBUYHBIN KITIOY, C €T'0 ITOMOIIBIO0 MOKHO OMHO3HAYHO BHIIENTUTE ONTPEEeEHHYI0 CTPOKY. [1pu aTOM
MOKHO TaK K€ YAaJIuTh TPYIITIH CTPOK, COOTBETCTBYIOIINE YCIIOBUIO, TNOO0 Cpa3y BCE CTPOKU TaOTUIIH.

[Ina ymaneHusi CTPOK HCIONb3yeTcss KomaHOma DELETE; eé cMHTaAaKCHUC O4YeHb IMOXO0XK Ha CHUHTAKCHUC
KOMaH[Obl UPDATE. HanpumMep, yoajauTts BCe CTPOKY U3 TaOJIULIEI C TOBapaMu, UMEIOIINMHU IIeHY 10, MOzKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BEI HamuumieTe IIPOCTO:
DELETE FROM products;

OyOyT ymaneHBl Bce CTPOKHU Tabiuiel! ByabTe 0CTOPOKHEI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HHorpa ObIBaeT IOJIE3HO MOIyYaTh JaHHBIE U3 MOOU(MUIIMPYEMBIX CTPOK B Iporecce ux o0paboTKu. ITO
BO3MOXKHO C MCIIOIb30BaHHEM IIPedIoKeHHss RETURNING, KOTOpPOe MOXXHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE W DELETE. IIpuMeHeHKre RETURNING II03BOJISIeT 000HTHCh 0€e3 MOMOJHUTEIFHOTO 3amIpoca K 6a3e
st coopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO MHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHWM RETURNING AOIIYCKAaeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pazmen 7.3). OHO MOXKeT cofiepzKaTh MMeHa CTOIOIOB IleIeBOM TaOIHUIILI KOMAaHILI MU
3HAYEeHUS BBIPAXKEHUM C 3TUMU CTOoNOIaMu. TakxkKe 4acTO ITPUMEHSIEeTCS KpaTKas 3alluch RETURNING *,
BRIOMpAaroIas BCe CTOIOLEI 1[eJIeBOM TaOJIMILL IO TTOPANKY.

B kKomaHpe INSERT HaHHEBIE, BhIJaBaeMble B RETURNING, 06pa3yiOTCs U3 CTPOKU B TOM BHIE, B KaKOM
OHa Obllla BCTaBjleHAa. JTO He O4YeHb II0JIe3HO IIpKM IpocTOM p»oOaBjieHMU, TaK KakK B pe3ylbTaTe
OyayT MONy4YeHHl Te Ke OaHHbIe, YTO OBLIM IepefdaHbl KIueHToM. Ho 3To MoXeT OBITh O4YeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEHUM M0 yMonmdaHuio. Hampumep, ecnu B Tabiulle ecTh
cTonber serial, B KOTOPOM F'eHEPUPYIOTCA VHUKaIbHEIE UAEHTU(DUKATOPH, KOMaHa RETURNING MOXeT
BO3BPaTUTh UIEHTU(PHUKATODP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpennox&eHHe RETURNING TaK>Xe€ O4€eHb IIOJIE3HO C INSERT ... SELECT.

B xomaHpe UPDATE maHHBIE, BEIIaBaeMble B RETURNING, 00pa3yiOTCsI HOBEIM COOEPKUMEBIM N3MEHEHHOMU
CcTpoku. Hanpuwmep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBLIE, BEIIaBaeMble B RETURNING, 00pa3yoTCsI COIEepPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnmu mgnsa umeneBoit TaOmuibl 3amaHBl TPUTrTephl (cM. ['maBy 38), B RETURNING BHITAIOTCS HAHHBIE U3
CTPOKH, U3MEHEHHOU TpurrepaMmu. TakuM o6pa3oM, RETURNING YaCTO IIPUMEHSIETCS U IOJI TOr0, YTOOKI
MIPOBEPUTH COOEPKUMOE CTOJIOOB, U3MEHSIEeMEIX TPUTTEePaMU.
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naBa 7. 3anpochl

B mpepprmymiux riaBax pacCKas3hkIBaJIOCh, KaK CO3[aTh TAOIUILI, KaK 3alOJIHUTh UX JAHHBIMH M Kak
U3MEHUTD 3TU [aHHbIe. Tereph MBI HAKOHEI] 00CyaUM, KaK MOJIYYUTh JaHHbIe U3 6a3bl JaHHBIX.

7.1. O630p

ITpouecc unu KoOMaHIa IONy4YeHUS HaHHBIX M3 0a3bl JAaHHBIX Ha3klBaeTcs 3anpocom. B SQL 3ampoch
dbopmynupyioTcs ¢ momouibio Komauasl SELECT. B o61ieM Bupe KoMaHOa SELECT 3alUChIBAETCS TaK:

[WITH sanpocel_with] SELECT cmnucok_Bri6opku FROM TabiHUYHOE BEPAXEHHE
[onpeneneHHe_COPTHPOBKH]

B cnepyroomux pasgesax [OOOPOOHO ONMCHIBAIOTCS CIKHCOK BEIOOPKM, TabJIu4yHOe BhIpaxKeHWe U
oTpefieJieHe COPTUPOBKU. 3aIIPOCH WITH SBJISIOTCS PACIIMPEHHOM BO3MOXKHOCTHIO PostgreSQL u 6ymyT
PacCMOTpPEHE! B ITOCJIEAHIOI OYepensb.

ITpocTo# 3ampoC BHITIISIAUT TaK:
SELECT * FROM tablel;

Ecnu mpennonoXuTth, 4To B 6a3e OaHHBIX eCcTh Tabmulla tablel, 9Ta KOMaHAa IIOJIYYUT BCE CTPOKU
C COOEPKUMBIM BCEX CTOJIOIOB M3 tablel. (MeTon BHIOA4YW pe3yibTaTa OIPENENseT KINEeHTCKOe
npunoxeHnue. Hampumep, mporpamma psql BeiBemeT Ha 3KpaHe ASCII-rabmuily, XOTs KIHEHTCKHE
OMOIMOTEKN MO3BOJISIOT W3BJIEKATh OTHEJIbHEIE 3HAUEHUS U3 pe3yiabTaTa 3ampoca.) 3Oech CIHCOK
BEIOODKM 3aaH Kak *, 9TO 03HA4YaeT, YTO 3alIPOC [A0JIKEeH BEPHYTh BCe CTOJIOILI TaGIMYHOT0 BEIPaKeHU .
B cnucke BHIOODKKM MOXKHO TaKXe yKas3aThb ITOOMHOKECTBO NOCTYIIHBIX CTOJIOIIOB MJIM COCTaBUTh
BBIPaXKEHUS C 9TUMU CcTOJOaMu. HanpumMep, ecyiu B tablel €CTb CTOJIOIEI a, b ¥ ¢ (M BO3MOXKHO, APYTHE),
BBEI MOXKET€e BBEIIIOJIHUTH CJIEOYIOUINHN 3alIpocC:

SELECT a, b + ¢ FROM tablel;

(B mIpemmonoKeHWM, YTO CTONOLB b M ¢ UMEIOT YKMCIOBOM THUI HAHHBIX). [logpoOHee 3TO OMMCAHO B
Pazpgene 7.3.

FROM tablel — 93TO HpOCTGI:IH.IHfI THUII TaOJIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPOCTO YHUTAETCA OOHa
TaﬁJ'II/II_Ia. BOOGH_IG TaGIMYHEIEe BEIPpAXKE€HUA MOT'YT OBITEH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BEIX TaﬁJ'II/I]_[,
COEVHEHUN U IIoa3aIlipoCcoB. A MOXHO M BOBCE OIIYCTUTH TabIuYHOe BEIPpaK€HHUEe U HCIIOJIE30BATH
KOMaHOy SELECT KaK KaJIbKYJIATOP:

SELECT 3 * 4;

B sTOM MO3KeT OBITH OOJIBIIIE CMBICIIA, KOr'la BEIPDaKE€HUs B CIIMCKE BBIGOpKI/I BO3BpPAIlalOT MEHAKIIUECA
Pe3yJIbTaTHI. HaanMep, MO2Z2KHO BBI3BaATh d)YHKHHm Tak:

SELECT random() ;

7.2. TaOGsn4YHbIE BbIpa>keHusn

Tabau4dHoe 8bvipadxceHue BHYUCIAET Tabiauily. ITO BBIpaXKEHUE COOEPXKUT IPEeaioXeHue FROM, 3a
KOTOPBIM MOTYT CII€HA0BaTh NPENJIOKEHUsT WHERE, GROUP BY M HAVING. TpuBHanbHBIE TabOIMYHBLIE
BBIpaXkKeHUS IIPOCTO CChUIAIOTCSA Ha (U3MUecKyio Tabyully, e€ Ha3bIBalOT TakKxke 06a30BoM, HO B Ooyee
CIIOKHBIX BEIPAaXKEHUSIX TaKue TaOIUITEI MOKHO TTPe00pPa30BLIBAThE U KOMOMHUPOBATH CAMBIMU PA3HBIMU
criocobaMm.

Heo6s13aTenbHEIE ONPEOIOXKEHUS WHERE, GROUP BY M HAVING B TaOIHYHOM BEIPAKE€HHU OMPEHesITioT
IIOC/IeqoBaTeIbHOCTh IIPeoOpPa30BaHUM, OCYIIECTBISIEMBIX C HOAaHHBIMM TaOJHIE], TMOMYYEeHHOH B
IpemioXeHuu FROM. B pesynbraTe 3Tux mpeobpa3oBaHuil o6pal3yeTcss BUPTyaiabHas TaOIuIla, CTPOKH
KOTOPOI mepenaioTCs CIIMCKY BHIOOPKHM, BEIYMCIISIONIEMY BEIXOIHEIE CTPOKH 3aIpoca.

7.2.1. Npepno>xeHue FROM

IMpemnoxenne FROM 00pa3yeT TaOMUITy U3 OOHOM MM HECKOJIbKUX CCHIIOK Ha TaOJIHMIE], Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOMUYHOM CCBHIIKOM MOKET OBITh MMS TaOIUILI (BO3MOXKHO, C UMEHEM CXEeMbI), IIPOU3BOIHAS
Tabnuila, HaAllpUMeEp IIOA3alpoC, COeOWHEHWe TabIIuI] WM CI0XKHAas KOMOWHAIIMS 3THUX BapUaHTOB.
Ecnu B mpemioxXeHnu FROM MIEPEYUCIITIOTCS HECKOIBKO CCBHIIIOK, [/ HUX IMIPUMEHSEeTCS ITepeKpPECTHOoe
coemuHeHue (TO eCTh AEKapTOBO MPOM3BEeNeHUE UX CTPOK; CM. HuXKe). CIIMCOK FROM mpeoOpa3yeTcs B
MTPOMEKYTOYHYIO BUPTYaJIbHYIO TabJIuIly, KOTOpas MOXKeT IPOUTH uyepe3 mpeodpa3oBaHUsI WHERE, GROUP
BY ¥ HAVING, ¥ B UTOT€ OIPENENIUT Pe3yabTaT TaOIMYHOTO BEIPAXKEHUS.

Korma B TaGnu4HOM CCHUIKE YyKa3blBAeTCs TaOmMWIla, SIBASIOMIASCS POOUTENbBCKONW B Hepapxuu
HacCJIeOqOBaHUs, B Pe3yJibTaTe OyOyT MOJIyUYeHbl CTPOKH HE TOIBKO 9TOM TaOIUIIEL, HO M BCEX €€ MOYEPHUX
Tabmui. YToOB BHIOPATh CTPOKM TOJIPKO ONHOM POOUTENIECKOM TaOIWIILI, TIepen €€ MMEHEM HYXKHO
mo6aBUTh KJII0YEBOE CIOBO ONLY. YUTHTE, YTO IIPH 3TOM OYIOYT IIOIyYEeHHl TOJIBKO CTONOIBI YKa3aHHOM
TaOIUITBI — OOHOJTHUTEJIPHEIE CTOIOLEI JOYEPHUX TAaOIUI] He ITOHagyT B Pe3yJIbTart.

Ecnu Xxe BH He 1106aBn${eTe ONLY 1mepen HMMeHeM Ta6J'II/II_H>I, BBl MOZXKeTe [OO0IIucaTh IIOoCile Hero *,
TeéM CaMBbIM YKa3aB, 9TO OOJI2KHEI O6pa6aTbIBaTBCH U BCe OO4YEepHue Ta6J'II/II_II>I. HpaKTI/I‘{eCKI/IX IIPUYUH
HMCIIONb30BAaTh 3TOT CUHTAKCHUC OOJILIIIE HEeT, TaK KakK IIOMCK B IO49YEPHUX Ta6nnuax Telnepsb IIPOU3BOOUTCA
II10 YMOJI9YaHHUIO. OpmHAKO 3Ta 3aIllCh IIoOOep2XKMUBAETCA OJIA COBMECTHMOCTHU CO CTAPBEIMU BEPCUAMMU.

7.2.1.1. CoeanHéHHble Tabnuubl

CoemuHéHHas Tabinuila — 9TO Tabiulla, IMOJIy4YeHHAas U3 OBYX OPYTUX (peasbHBIX HJIH IIPOU3BOOHBIX OT
HUX) TaOIUII B COOTBETCTBUH C ITPABUIAMH COeOUHEHU I KOHKPETHOTOo Tuna. OOl CHHTAKCHUC OTTMCAHUST
COEIUHEHHON TAOJIUIIH:

T1 rTun_coenguHeHHd T2 [ yCrnoBHE COEOHHEHHI |

CoenvHeHMs JII00BIX TUIIOB MOT'YT BKJIaBIBAIOTCS APYT B APYTra UK O0BbEOUHATHLCSA: U T1, U T2 MOTYT OBITh
pe3yibTaTamMu CoequHeHus. [ OMHO3HAYHOTO OTIPEeNesIEeHNS TTOPSIKa COeqUHEHNN MTPEeNI0KeHUT JOIN
MOZKHO 3aK/II04YaTh B CKOOKH. Eciii CKOOKH OTCYTCTBYIOT, IPEIJIOXKEHUsT JOIN 00pabaThIBAIOTCS ClIeBa
HaIIpago.

THUNbLI COETUHEeHUH
ITepekpécTHOE coeqguHEHIEe
T1 CROSS JOIN T2

CoennHEHHYIO TabmuIily 0O0pa3yioT BCe BO3MOXKHBIE COYETAHUS CTPOK U3 T1 U T2 (T. €. UX IeKapTOBO
mpou3BefeHue), a Habop eé cToybIoB 0ObeguHseT B cebe CTONOLE! T1 CO CIEOVIOIIMMM 3a HUMU
cronbuamu T2. Ecnu Tabnulikl comepzkaT N # M CTpPOK, coequHEHHas Tabmuila OymeT comepzkaTb N
*M CTpOK.

FROM T1 CROSS JOIN T2 3KBUBAJIEHTHO FROM TI1 INNER JOIN T2 ON TRUE (CM. HHMXe). ITa 3allMCh
TaK>Ke 3KBUBAJIEHTHA FROM T1, T2.

IIpumMeyanue

HOCHGHHS{S{ 3allMCh HE IIOJTHOCTBIO 3KBHUBAJIEHTHA II€PBBIM IIPHW YKAa3daHUU 0ojiee uyeMm OBYX
Tabull, TaK KakK JOIN CBs3bIBaeT TabGIUIIEI CUIbHEe, 4yeM 3ansiTas. HampuMep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycnoBHe HE PAaBHO3HAYHO FROM T1, T2 INNER JOIN T3 ON
ycrnosue, TaK KaK ycrnoBue MOXKET CChIJIAThCA HA T1 B IIEPBOM CiIy4ae, HO He BO BTOPOM.

CoeonHEHHUS C COIIOCTaBIEHUSIMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cmnHcox cTonblOB COEIHHEHHS )
T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Yciosue coeduHeHus1 yKa3bIBaeTCs B IPEIIOKEHUH ON UK USING, Tu00 HeSIBHO 3a0aéTCsI KITFOUEeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYIOIINMU» OPYT APYTY (3TO TOAPOOHO PacCMaTPUBAETCS HUXKE).

B0O3MOXKHEBIE TUIIEI COGD;I/IHeHI/Iﬁ C COIIOCTaBJIEHUAMHU CTPOK:
INNER JOIN

Ins kaxpot ctpoku R1 m3 T1 B pe3ynbrupylomei Tabiuie COOepKUTCS CTPOKa s KaxKIou
CTPOKM B T2, yIOBIETBOPSAIOIIEHN YCIOBUIO coenuHeHus ¢ R1.

LEFT OUTER JOIN

Cuayvasna BHIONHAETCS BHyTpeHHee coequHenne (INNER JOIN). 3aTeM B pe3ynbTaT 000aBISIOTCS
BCce CTpoku u3 T1, KOTOpPEIM He COOTBETCTBYIOT HUKaKue CTPOKU B T2, a BMeCTO 3HaYeHUU
ctonb1oB T2 BcraBnsiorcss NULL. Takum obpa3om, B pe3ybTupyioleil Tabnuile Bcerga OymeT
MUHUMYM OfHA CTPOKa AJi KaxXKOaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeITonHsIeTCs BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCST
BCe CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT HUKakKHWe CTpPoKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pPe3ynbTUPYIOIIel Tabulle Bcerga OyaeT MUHUMYM OfHAa CTPOKa [JIsd KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauajia BBIIIOJTHSIETCS BHYTPEHHEE COeNUHEeHHEe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKH
u3 T1, KOTOPEIM HE COOTBETCTBYIOT HHKaKHWe CTPOKH B T2, a BMeCTO 3HaYeHUM CTOnOIoB T2
BcraBnsawTca NULL. Y HakoHel, B pe3yjbTaT BKJIIOYAKOTCA BCE CTPOKU U3 T2, KOTOPEIM HE
COOTBETCTBYIOT HUKaKue CTPOKH B T1, a BMecTo 3HaueHwui cTosboB T1 BcraBmsrorcss NULL.

[IpenmoxeHue ON ompefessieT Haubonee o6y GopMy YCIOBUS COEOUHEHUs: B HEM YKa3hIBAIOTCS
BBIPAXKEHUSA JIOTUHYECKOTO THUIIA, MONOOHEIE TeM, UYTO MCIIOIb3YIOTCS B IIPEOJIOKEeHUM WHERE. ITapa
CTPOK M3 T1 M T2 COOTBETCTBYIOT IPYT APYTY, €CJIK BEIpaXkKeHue ON BO3BpalllaeT [jisd HUuX true.

USING — 9TO COKpalléHHas 3alliCh YCIJIOBUs, TOJIe3Hass B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa IMPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
Yyepes 3amsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUs C PAaBEHCTBOM 3THX CTO/I010B. Hampumep, 3amnuch
COeNUHEHUs T1 U T2 C USING (a, b) GOpPMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bomnee Toro, mpu BBEIBOZIE JOIN USING HMCKIIIOYAIOTCS U30BITOUHBLIE CTOJIOIEI: 00a COMMOCTAaBJIEHHBIX
cTonblla BLIBOOUTH HEe HYXKHO, TaK KakK OHU COOepzKaT OJMHAKOBHIE 3Ha4YeHUs. Torga Kak JOIN ON
BHITTAET BCe CTOJIOIBI U3 T1, a 32 HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEI OJIs
KaXpao¥ mapsl (B yKa3aHHOM ITOPSIIKE), 3a HUMHU BCE OCTaBIIMECS CTOJIOIBI M3 TI1 W, HAKOHEIl, BCe
OCTABIIIHECS CTOJIOLEI T2.

HakoHer, NATURAL — coKpaléHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOMHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpE. Ecnn CTOJ'I6LIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u B]:IJI[aéT OEKapPTOBO IIPOM3BEOEHNE
CTpPOK.

IIpumMmeuyanue

HpeHHO}KeHI/Ie USING pPa3yMHO 3allluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBS3BIBA€T TOJIBKO SABHO II€pPEYHCIIEHHEIE CTONIOILI. NATURAL CYHMTaeTcsa Oojiee
PHCKOBaAaHHEIM, TaK KakK IIPpHU JTI060M U3MEHEHHY CXEMEI B OTHOM HMJIH OPYyroM OTHOLIEHUWH, KOIroa
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IIOABIIAIOTCA

CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T

HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM t1l

num | name | num |

————— fom—————————+
11 a \ 1]
11 a \ 31
11 a \ 5 |
2 1 b \ 1]
2 1 b \ 31
2 1 b \ 5 |
3 1 ¢ \ 1]
3 1 ¢ \ 31
31 ¢ | 5 |

(9 rows)

num | name | num |
————— fom—————————+
11 a \ 1]
3 1 ¢ \ 31
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM tl1
num | name | num |
————— fom—————————+
11 a \ 1]

CROSS JOIN t2;
value

XXX

YYy

Z7ZZ

XXX

YYy

Z7ZZ

XXX

Yyy
ZZZ

INNER JOIN t2 ON tl.num
value

t2.num;

XXX
Yyy

INNER JOIN t2 USING (num);

NATURAL INNER JOIN t2;

LEFT JOIN t2 ON tl.num
value

t2.num;
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2 | b \
3| c \ 3 1 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —

1] a | xxxX

2 1 b \

31 c¢ | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e e
1] a \ 1 ] xxx
3] c \ 31 yyy
\ \ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

VcrnoBue coemuHEHHs B MPEOJIOKEHWH ON MOXKET TaKXKe COOepKaTh BHIPAXKEHWs, He CBsS3aHHBIE
HEIMOCPE[CTBEHHO C COEOUHEHHEM. JTO MOXKET OBITh IIOJIE3HO B HEKOTOPHIX 3aIIpocaX, HO HE CIIEOyeT
KCIIOJIh30BATh 3TO HEOOOyMaHHO. PAacCMOTpUTE CIEOyIOIINI 3alIPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
1 a | 1 ] xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
CO€eIUMHEHHsI, Torga KaK OrpaHH4YeHHe B WHERE — nocse. JTO He MMeeT 3Ha4YeHUs IIPKU BHYTPEHHUX
COEeIUMHEHNAX, HO BaKHO ITPX BHEITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KnroyeBoe CJI0BO AS SABISAETCA HeoO0s3aTesIbHBIM. BMeCTO ncesgommm 3[eChb MOXKET OBITH JII000H
uaeHTuGUKaTOp.

IlceBOOHUMEBI YacTO IIPUMEHAITCA OJId Ha3Ha4YeHUSA KOPOTKUX I/IJIeHTI/I(I)I/IKaTOpOB OJINHHBIM HMEHaM
Ta6J'II/IH C IOeJIBIO YIIYy4YIIEeHUd YUTaeMOCTH 3aIIPOCOB. HaanMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

[Tog3ampock!, obpasyromue TabIUIb], OOMKHBI 3aKJII0YaThCS B CKOOKM M UM 0053amesibHO HOJIKHEI
Ha3HavaThCs IICEeBIOHUME (KakK onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT HpPUMEpP PaBHOCHUJIEH 3allUCU FROM tablel AS ncesmonuM. bOJiee MHTEPECHBIE CUTYalluH,
KOTOPEBIE HEJIb3sd CBECTH K IIPOCTOMY COEOHMHEHHNIO, BO3HHMKAIOT, KOI'la B IIOA3aIlIPpOCE HCIIOJIBE3YIOTCA
arperupyiomye QyHKIIUYM UK IPYIIIUPOBKA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

Tabnuunble QYHKIOUH — 3TO (QYHKIMH, BHIOAMOIINEe HAOOpP CTPOK, comepzKarmiux naubo0 6a30BbIE THUIIBI
MaHHHIX (CKaJITPHEIX TUIIOB), TU0OO COCTAaBHBIE THUMH (TaOIUYHEBIE CTPOKK). OHU IPUMEHSIOTCS B 3alIpocax
Kak TaOJuIhl, TPenCTaBlIeHus WM MOO3allPOChkl B MIPemIoXeHuu FROM. CTOmOIlBl, BO3BpAIEHHBIE
TaOIUYHLIMY GYHKIIUSIMY, MOXKHO BKITIOUHUTD B BEIPazKeHUs SELECT, JOIN HJIM WHERE TaK K€, KaK CTOJIOITEI
TabIIl, TPEeaCTaBIEHUHM UTU OA3aMTPOCOB.

TabnuuHble QYHKIIMKY MOXKHO TakKKe CKOMOMHMPOBATBH, MCIIOJIB3YS 3allMCh ROWS FROM. Pe3ymbTaThl
dbyHukIMY 6ymyT BO3BPAIIEHH B TapaJlIeIbHBIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM Cliy4dae OyaeT HauOOIbIINM
U3 Pe3yJIbTaTOB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKIUE C MEHBIIMM KOJIMYECTBOM CTPOK OymyT
pornonHeHH 3HayeHusaMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.19) BeI3bIBaiach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBOOHMMEI CTONOIOB HE yKa3aHBI, TO AT (QYHKIIMHM, BO3BpAIaioiieid 0a30BEIM TUIM HaHHBIX,
uMeHeM cTonbua OymeT uMs GyHKIuUH. a9 GYHKIHE, BO3BpPAIIAOIIMX COCTABHOW THII, WMEHA
PE3YIIBTUPYIOMINX CTONIOIIOB OMPEesiiOTCS MHOUBUAYATbHEIMU aTpUOyTaMy THUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);
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SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabOpHI CTONOIIOB TPU PA3HBIX BApMAHTAX BEI30BA. DTO MOXKHO CEIaTh, 00bIBUB QYHKIIUIO, HE UMEIOIIYIO
BBIXOOHBIX TapaMeTpoB (OUT) M BO3BpPALIAOIIYIO0 IICEBOOTHUIl record. HMcmomb3ys Takyo (QyHKLOUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxXke n00aBUTh B IIPEONIOKEHUNU FROM; MMeHa B OIIPeleNeHUIX CTOJIOIIOB ciyzKaT mceBmoHuMamu. C
ROWS FROM () CHHUCOK onpenelleHHdI CTOnOILOB MOHGK)nO6aBHTb K Kamﬂoﬁ ¢yHKHHH OTneHBHO,HHGO
B Ccily4ae C OgHOU (yHKIMEN um 6e3 mpemoKeHusT WITH ORDINALITY, CIHMCOK onpenereHHs_CTON6LOB
MOKHO 3aIicaTh BMECTO COMCKA C IICEeBOOHMMaMHU CTOJIOIIOB ITOCJIe ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioliasi THUII record, TaK KaK OH IIOAOUAET OJIA 3ampoca jwpboro tuma. B atom ciydae
bakTuueckuit Habop cTONOIOB GYHKIMU HEOOXOOUMO OMIKCATh B BEI3LIBAIOIIEM €€ 3aIrpoce, YTOOHI
aHaIM3aToP 3allpoca 3HaJl, HallpuMep, KakK 1rpeodpa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HCIOJIBb3yeTCsI HEIOCPEOCTBEHHO. ITpeHHOXKeHHe ORDER BY yIopsaao4YHBaeT
3HaA4YeHUus I1epBOTro CTOJ'[6]_Ia KaK IIeJIOYUCJIEHHEIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMu B MPeOJIOKEHUH FROM MOZKHO I0OaBUTh KITIOUEBOE CJIOBO LATERAL. DTO IIO3BOJIUT
CCHIJIAaTbCSI B HUX Ha CTOJIOLBI IIPEAIIeCTBYIOINIUX 3JIEMEHTOB CIHCKa FROM. (be3 LATERAL KaXKObIH
TIO3alIPOC BHIIOHAETCS HE3aBUCUMO U II0O3TOMY HEe MOXKeT 00pallaThbCs K APYTUM 3JIeMeHTaM FROM.)

Ilepen TaGMUYHLIME (QYHKIUAMHM B IPEIJIOKEHHM FROM TaKXKe MOXKHO yKa3aTh LATERAL, HO IS HHX
3TO KJII0YEeBOEe CJIOBO HeoOs3aTesbHO; B apryMeHTax (QYHKIHN B TI000M CiIydae MOXKHO O0palaThbCs K
cTosnbIaM B MPEOBIAYIINX JIeMeHTax FROM.
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OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma simeMeHT FROM COOEPKUT CCBHIIKKA LATERAL, 3aIllPOC BHIIOJHSIETCS CIeOyIomuM o0pa3oM: CHavaia
OJIT CTPOKHU 3JIeMEeHTa FROM C IIeIeBHIMH CTOJIOIaMu, MM HaGopa CTPOK M3 HECKOILKUX 3JIE€MEHTOB
FROM, COOEepPIKAaIKUX IIeJIeBLIe CTOJIOIIE, BEIYKUCIISETCS 3JIEMEHT LATERAL CO 3HAUEHHSMU ITHUX CTOJIOIOB.
3aTeM pe3yIbTHPYIOIINE CTPOKKM OOLIYHEIM 00pa30M COeOUHSIIOTCS CO CTPOKAMHM, U3 KOTOPHIX OHU OBLLIH
BBIYHMCIIEHBI. DTa IIpoleaypa IMOBTOPSAETCS IJIs BCEeX CTPOK MCXOOHBIX TaOIIuII.

LATERAL MOZKHO HCIIOJIbB30BaTh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3J16CB 9TO HE€ OYEHEb II0JIE3HO, TaK KaK TOT 2XKe peSYJ'IbTaT MOZKHO HOJ'Iy‘-II/ITb 60J1ee HpOCTbIM nu HpI/IBbI‘-IHbIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[TpuMeHsITb LATERAL HMeeT CMEICI B OCHOBHOM, KOTOa [OJIS BBIYMCIIEHHS COEIUHSIEMBIX CTPOK
HeoOxoOmMoO 0OpaTUThCS K cTonOumaM mpyrux Tabmuil. B wyacTHOCTH, 3TO IIOJIE3HO, KOT[a HYKHO
nepenmath 3HaYeHWe (QYHKIIMK, BO3Bpallaiollell Habop HaHHEIX. HampuMep, ecliu IPemloloXKUTh, YTO
vertices (polygon) BO3BpaIaeT Habop BepIINH MHOTOYTOJIbHUKA, OJTM3KKHEe BePIITHHE MHOTOYTOJIbHUKOB
u3 TabIuIEl polygons MOXKHO IIOJIYYUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vli,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

TOT 3allpoC MOZKHO 3alliuCaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

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.id;

wiu nepedopmynupoBaTh apyrumu cnocobamu. (Kak yzke yrmoMuHAaJIOCh, B JTaHHOM IIPHMeEpPe KITI0UYeBoe
CJI0BO LATERAL He TpebyeTcsi, HO MbI JOOABUIIN €r0 AJIsT SCHOCTH.)

Oco0eHHO IIOJe3HO OLIBAET MCIOIL30BAaTh LEFT JOIN C IIOO3alpoOCOM LATERAL, YTOOBI MCXOMHEBIE
CTPOKH OKa3HBIBAJIUCh B PE3yJIbTaTe, JazKe eCJIX I10a3allpoC LATERAL He BO3BpalllaeT CTPOK. HaanMep,
eciia be'HKI_II/IH get_product_names () BbIJIaéT Ha3BaHUA IIPOOYKTOB, BEIIIYIITEHHBIX OHpeJIeJIéHHbIM
IIpou3BOOuUTEJIEM, HO O IIPOOYKIIMKY HEKOTOPHEIX HpOI/I3BOJII/ITeJ'Iefl I/IH(bOpMaI_II/II/I HeT, MBI MOXKeM HafITH,
KaKUX MMEHHO, TIPDUMEPHO TakK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

7.2.2. NMpepno>xeHne WHERE
HpeI[HO}KeHI/Ie WHERE 3aIlINCBhIBaA€TCsd TakK:
WHERE ycrnoBHe orpaHHUYeHHd

TTe ycinosue_orpasndyenns — JII000e BeIpazxkeHue 3HaveHus (cM. Pasmern 4.2), Beigatolee pe3yibTaT THIA
boolean.

ITocrne 06paboTKM OpemIokKeHusT FROM KaXKgasi CTPOKA IOIyYeHHON BUPTYaIbHOM TaOJIHIBI ITPOXOTUT
MIPOBEPKY II0 YCJIOBUIO OrpaHWYeHus. Eciu pe3ynbTaT YCJIOBHUS paBeH true, aTa CTpPOKa OCTaéTCs B
BRIXOMHOM Tabiuie, a nHade (ecnu pel3ynbTraT paBeH false mnmu NULL) orGpaceiBaeTcsi. B ycmoBum
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OrpaHUYEHUS, KaK IIPABUIO, 3aHelCTBYeTCSI MHHHUMYM OOWH CTOJGell u3 TAaOIHIlLl, MONy4YeHHOH Ha
BBIXOM€ FROM. XOTsI CTPOTO TOBOPS, 9TO He TpeOyeTCs, HO B IPOTHUBHOM CJIydae IpeioXkKeHue WHERE OymeT
0EeCCMBICIIEHHBIM.

IIpuMmeyanue

YcnoBue gns BHYTPEHHETr0 COeOUHEHMWA MOXKHO 3allMCaTh KaK B IIPenjIOKeHHWUW WHERE, TaK U B
ImpenjoXXeHuu JOIN. HaHpHMep, 3TO BBIDAXKEHUE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOpaTh, B OCHOBHOM [I€JIO BKyca U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPEeOIoXKeHUs
FROM, BO3MOXKHO, He JIYUIINU C TOUKU 3peHus1 CoBMeCcTuMOCTH ¢ oppyrumMu CYB]I, X0Ts OH U oniucal
B ctaHgapTe SQL. Ho gns BHEIIHUX COeOVHEHUU OPYTUX BAPUAHTOB HET: UX MOXKHO 3alUCHIBaTh
TOJIBKO BO FROM. [IpennoxkeHus ON U USING BO BHEUIHUX COEIMHEHMSIX He PaBHO3HAYHBI YCIIOBUIO
WHERE, TaK KaK OHU MOTYT H00aBJIATh CTPOKM ([JIs BXOOHBEIX CTPOK 6€3 COOTBETCTBHUS), a TaKkKe
yOansaTh UX U3 KOHEYHOT0 pe3yJibTarTa.

HeckonbKO IpHMEpPOB 3alIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl > 5

SELECT ... FROM fdt WHERE cl IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE cl BETWEEN

(SELECT c¢3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHUe TaOIUIIHI, HOpO}KJIéHHOﬁ B MMPEenjIoXKeHUuUn FROM. CTpOKI/I, KOTOpPEBEIE HE COOTBETCTBYIOT
YCJIOBHIO WHERE, MCKIIIOYAIOTCsSA U3 fdt. O6paTI/ITe BHHMaHHE, KaK B Ka4deCTBe BBIpa}KeHI/IfI 3Ha4YeHus
HCIIOJIB3YIOTCA CKaJIApPHEIE IIOO3aIIPOCEHI. Kaxk u mio6bie Opyrue 3alipocCel, I1oa3alIpoChkl MOT'YT COAepP2KaThb
CIIOXKHBIE TAOTUYHBIE BEIPpa2KEeHU . 3aMeThTe TaKXKe, 94TO fdt HCIIOJIB3YETCH B IIOA3aIIpocax. IHomonHeHUEe
UMEeHHU cl1 B Buge fdt.cl HeOOXOOMMO TOJILKO, €CJI B HOpO?KJIéHHOfI Tabnuie B rmog3ampoce TaKXKe
OKA3EBIBA€TCA CTOTI6€LI c1. ITonmHOE HM4 HpI/IJIaéT SAICHOCTHB JazKe TaM, rge 0e3 Hero MozKHO 000UTHUCE. DTOT
IIpuMeED IMOKA3bIBAET, KdK 006J1acTh UMEHOBAHUS CTOJ'I6].[OB BHEIIHET O 3aIIPpOCa PAcCIIPOCTPaHAEeTCs Ha BCe
BJIO2KEHHBIE B HEI'O BHYTPEHHHNE 3aIlIPOCEHI.

7.2.3. NMpepno>xXeHna GROUP BY M HAVING

CTpoKM TOPOXKAEHHON BXOOHOW TaOGMUUEBI, MpoIneflue GUILTP WHERE, MOXHO CIPYIIHUPOBATH C
IIOMOIIIBIO IIPEIJIOKEHUST GROUP BY, a 3aTeM OCTABUThH B pPe3yJIbTaTe TOJIBKO HYXKHBIE I'PYIIE CTPOK,
HUCIIONB3YS TMPEIoKeHue HAVING.

SELECT cmnucox_BbeIOOPKH
FROM ...
[WHERE ...]
GROUP BY rpynnupyiomuy_cronbern [, rpynnupyomub_cronbern] . ..
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IMpemmoxkenne GROUP  BY TPYOIHUPYET CTPOKKM Tabnuipl, OO0BeOWHSII WX B OOHY TPYIIY IIPH
COBIIAAIeHUY 3HAYEHWUW BO BCEX MEPEUYHCIIEHHBIX CTOnOIax. ITopsmoK, B KOTOPOM yKa3aHBl CTOJIOIIHL,
He mMeeT 3HaueHWs. B pe3ynbTaTe HaAOOPH CTPOK C OOWHAKOBHIMH 3HAYEHUSIMH IIPe0o0pPa3yioTcs B
OTHEeNbHBIE CTPOKH, IIPEACTaBASIONINE BCE CTPOKU T'PYIIEL. DTO MOXKET OBITh MOJIE3HO OJIS YCTPAaHEHUS
U30BITOYHOCTH BBIXOOHBIX HAHHBIX U/UIU [JIsT BEIYUCJIEHUS arperaTHLIX (GYHKINYM, TPUMEHEHHBIX K 9TUM
rpynnaMm. Hanpumep:

=> SELECT * FROM testl;

X |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM HamMcaTh SELECT * FROM testl GROUP BY x, TaK KakK IJisi cTon0Iia
vy HET eIMHOT0 3HAYeHUsI, CBSI3aHHOI'0 C KaxkOou rpymnmnoi. OgHaKO CTOJIOIIL, T0 KOTOPHIM BBITIOTHSIETCS
TPYIOMPOBKA, MOXKXHO MCIIOIb30BATh B COMCKE BHIOOPKM, TaK KaK OHM MMEIOT eQUHCTBEHHOE 3HaUYeHHe
B KaXK/[OU I'pyIIle.

Boo01ie ToBOpS, B IPYNIHPOBAHHON TabIHIle CTOJIOIE, He BKIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
KCIIOJIb30BAaTh TOIBKO B arperaTHRIX BhIpaxKeHusx. [IpuMep TaKoro arperaTHOI0 BEIPAXKEHUS:

=> SELECT x, sum(y) FROM testl GROUP BY x;
X | sum

3meck sum — arperaTHasi (GYHKIIMS, BBIYKCISIONIAS €OUHCTBEHHOE 3HaYeHWe MOJIi BCEW TPYIIMHL.
IMogpo6HYI0 HH(GOPMAIIHMIO O CYIIeCTBYIOIINX arperaTHLIX (YHKIMIX MOXKHO HaliTu B Pasmene 9.21.

IToocka3ka

I'pynnupoBka 6e3 arperaTHBIX BHIPAXKEHWH IO CyTH BHIAAET HAOOP pPa3/TMUalOIUXCs 3HAYEHUHU
CTONOIIOB. JTOT XKe pe3yNbTaT MOXKHO IIOJIyYUTH C IIOMOIIBIO IIPEHJIOKEeHUs DISTINCT (cM.
[Togpazpmen 7.3.3).

BarnaHute Ha cruefylomui IpuMep: B HEM BHYNCIIsETCS 00Ias cyMMa IIpoAaXK 10 KaXXAoMy IIPOIYKTY
(a He ob1mIasg cyMMa O BCEM MPOAYKTaM):

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;

B sTom mpumepe cTONOIH product_id, p.name ¥ p.price HOJIKHBI IIPUCYTCTBOBATh B CIIMCKE GROUP
BY, TaK KaK OHH HCIIOJIB3YIOTCSA B CIIMCKE BI:I60pKI/I. CTOJ'I6€‘H S.units MOXKET OTCYyTCTBOBATh B CIIHCKE
GROUP BY, TaK KaK OH HCIIOJIb3YETCA TOJIBKO B arperaTHOM BBEIpaXXe€HHH (sum(. . )), BBIYHCJIAOIIIEM
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cyMMy mpopax. [I71s1 Kakmoro MPOAyKTa 3TOT 3alpOC BO3BPAIlAET CTPOKY C UTOTOBOM CYMMOM IO BCEM
IIpopakaM JaHHOTO MPOOYKTA.

Ecnu 611 B Tabnuiie products mo cTonbiry product_id OBII CO3HaH IMEPBUYHBIN KII0OY, TOT7a B JaHHOM
mpuMepe ObIO OBl OOCTATOYHO CTPYIIIIMPOBATL CTPOKK MO product_id, TaK KaK Hal3BaHHe U IeHa
IpoOyKTa (YHKUUOHA/AbHO 3dBucsAmM OT Kofda IPOOYKTa W MOXKHO ONHO3HAYHO OIpPeIesnTh, KaKoe
Ha3BaHHUe U IIeHYy BO3BpAIaTh A/ KaXKOoH Ipynnsl mo ID.

B crammapte SQL GROUP BY MOXKET TPYNIIMPOBATh TOJBKO IO CTONOI@M HCXOOHOU TaOIWITLI, HO
pacmupenne PostgreSQL mo3BossieT MCIONMB30BaTh B GROUP BY CTOJIONEI M3 CIIMCKA BEIOOPKHU. Takxke
BO3MOXKHA I'PYIIIUPOBKA 110 BEIPAXKEHUSIM, a HE IIPOCTO UMEHaM CTOJIOIOB.

Ecnmu Tabnuia Oblla CrpynmupoBaHa C IIOMOIIBI0 GROUP BY, HO WMHTEPEC IIPEOCTaBISIOT TOJIBKO
HEKOTOpHIE TPYIIL, OTOUILTPOBATH MX MOXKHO C MOMOIILI0 MPEIJIOXKEHHs HAVING, OeHCTBYIOIIEro
MOI00HO WHERE. 3aIIMCHIBAETCS 9TO TaK:

SELECT cnucox_Beibopxu FROM ... [WHERE ...] GROUP BY
HAVING norumyecxoe_BhIPAXeHHE

B IpenjoXKeHun HAVING MOTYT HCIIOJIb30BaThCA M TPYIIHUPYIOIIKE BbIPpAXKEHHWsA, WM BBIPAXEHUsI, He
Y49aCTBYIOIIIKYE B I'PYIIIIMPOBKE (B aTOM Cliydae 9TO OOJI2KHEIL OBITH arperupymoiiue (I)YHKI_II/II/I)

I[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

x | sum
___+ _____
a | 4
b | 5
(2 rows)

U emé ooun 6Goee peanuCTUYHLIN ITPUMED:

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;

B manHOM ITprMepe MpeniokeHne WHERE BEHIOMPAeT CTPOKH IO CTOMNOIY, He BKITIOUEHHOMY B TPYIIHUPOBKY
(BRIpazkeHMe MCTUHHO TOJILKO [JIS IIPOHax 3a IIOCIeNHUWEe YeThlpe HefesH), TOrfda KakK IIpeaIoXeHue
HAVING OT(HUIBTPOBBIBAET I'PYIIIEI C 00I1Ie# cymMMou nmpogax 6ombine 5000. 3aMeTsTe, YTO arperaTHHE
BBIPAXKEeHUS He 00s3aTesTbHO JOIKHBI OBITH OMMHAKOBEIMU BO BCEX YaCTSX 3alrpoca.

Ecnu B 3ammpoce eCTh BBI30BH arperaTHHIX QYHKIIWM, HO HET IIPEIJIOKEHUST GROUP BY, CTPOKHU BCE PABHO
OymyT TPyHIIUPOBATHLCS: B PE3YJIbTAaTE OKAXKETCS OAHA CTPOKA IPYIIIH (MM BO3MOXKHO, HU OJHOM CTPOKH,
ecqu 3Ta CTpoKa OymeT oTOpOIlleHa IPeIIoKeHUeM HAVING). TO CIIpaBenIuBO U [JIs 3alIPOCOB, KOTOPLIE
coflepzKarT TOJIBKO MPejioKeHue HAVING, HO He COIePKaT BHI30BE arperaTHHIX QYHKITUHN U TPeIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnozHBIE, YeM OMNMCAHHBIE BHIINIE, ONEePAlldy T'PYIIIIHPOBKH BO3MOXKHEI C KOHIIENIINEH Habopos
epynnuposaHusi. [laHHBIe, BEIOPAHHBIE MPEIIOXKEHUSIMH FROM M WHERE, TPYINOUPYIOTCS OTOENIbHO OIS
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KaXkOoro 3aJaHHOTO Habopa TpyNIHPOBAHHUS, 3aTeM OIS KaXXOOW TI'PYIIIBl BHEIYHCISIOTCS arperaTHHIe
(byHKIIMY Kak [yt TPOCTHIX ITPeAJIOKEHUN GROUP BY, U B KOHIIE BO3BpAIIAIOTCS pe3ysibTaThl. Hampumep:

=> SELECT * FROM items_sold;

brand | size | sales
_______ oy
Foo | L \ 10
Foo | M \ 20
Bar | M \ 15
Bar | L |l 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ oy
Foo | | 30
Bar \ | 20
| L \ 15
| M | 35
\ | 50
(5 rows)

B KaxXpmoM BHYTPEHHEM CHOHCKEe GROUPING SETS MOTYT 3aJaBaThCs HOJIb UM 00Jjiee CTOJIOIIOB WU
BBIPAZKEHUM, KOTOPhIE BOCIIPUHUMAIOTCS TaK XkKe, KaK ec/iy Okl OHU OBIIM HEOCPEeACTBEHHO 3alKCaHbI
B IIPpenJIOZKEeHUHU GROUP BY. Hy’CTOfI Ha6op TPYIIINPOBKKX O3HA4YAET, 4YTO BCE€ CTPOKHU CBOOATCA K OI[HOﬂ
TrpyIIe (KOTOpaH BEIBOOUTCHA, OazxKe €CJIK BXOOHBIX CTPOK HeT), KaK OIIMCAaHO BBIIIE OJISA arperaTHBIX
dbyukiui 6e3 mpemnoxeHus GROUP BY.

CCHIJIKM Ha TPYNIUPYIONINE CTOJOIBI WM BHIPAXKEHUS 3aMEHSIOTCA B PE3yAbTHUPYIOIIUX CTPOKax
3"HaueHusmMu NULL gns Tex Tpynnupymomux HaGopoB, B KOTOPHIX 3TU CTONOIEI OTCYTCTBYIOT. YTOOHI
MOXKHO OBIJIO TIOHSITh, PEe3yJIbTaTOM KaKOT'0 T'PYNIUPOBAHMS CTajla KOHKpEeTHas BHIXOOHAS CTPOKQ,
npenHa3HaueHa QYHKIMS, onmucaHHasa B Tabnuie 9.59.

s yKazaHus OBYX PACIPOCTPAaHEHHBIX BUIOOB HaOOpPOB TI'PYHIIMPOBAHUS IIPedyCMOTpPeHa KpaTKas
3amnuck. [Ipennoxenue ¢GopMbl

ROLLUP ( el, e2, e3, ... )

IIpeaCTaBIIdEeT 3aJlaHHBIN CIIMCOK BI:Ipa}KeHI/Iﬂ 1 BCeX l'[pe(bI/IKCOB CIIMCKa, BKJIIIO49ad HYCTOfI CIIUCOK; TO
€CTh OHO PaBHO3HA4YHO 3allCH

GROUPING SETS (

(el, e2, e3, ... ),
el, e2 ),
1),

—~ o~ —~
()

)

OHO YacTo IIPDUMEHSAETCA MOJIsd aHalln3a HePapXUu4YeCKHUX HOAaHHBIX, HalIpuMep, O CYMMHPOBaHHA
3apIIJIaTel II0 OTHEeJIaM, IMoapa3aejIeHusAM U KOMIIaHHWU B II€JIOM.

INpennoxenue GOpMEI
CUBE ( el, e2, ... )

IIpencCTraBlIdeT 3a;1aHan71 CIIMCOK U BCe ero BO3MOZKHbIE€ ITOOMHO2KECTBa (CTeHeHb MHO}KeCTBa). Takum
o06pa3oM, 3amuch

CUBE ( a, b, c )

paBHO3HAYHA
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GROUPING SETS (

14

14

(a, b, c),
(a, b )y
(a, c ),
(a )y
( b, c ),
( b )
( )
( )

)

dneMeHTaMu IIPeOJIOKEHUN CUBE M ROLLUP MOTYT OBITh 1100 OTHOEJIbHBIE BEIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKHU 3JIEMEHTOB B CKOOKax. BroxkeHHBIe CcIMCKKM 00pabGaThIBAIOTCS KaK aTOMapHBIE €IUHUIIH, C
KOTOPBIMHY (hOPMUPYIOTCS OTHEIbHBIE HAOOPHI IPyIIHupPoBaHusi. Hanpumep:

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d)
(a, b )
( c, d)
( )
)

n
ROLLUP ( a, (b, c), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d
(a, b, c
(a
(

)

KoHcTpykumu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS TG0 HEIIOCPENCTBEHHO B MPEIOXKEHNUHN GROUP BY,
00 BKIIABIBATHCS BHYTPH MIPEAI0KEHUST GROUPING SETS. Ecimu oflHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPh APYTOro, pe3ynbTaT OymeT TaKuM 2Ke, KaK ecliu Obl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHus ObIIN 3alliCaHbl HEIIOCPEOCTBEHHO BO BHEIIHEM.

Ecniu B OOHOM IIpeOiioKeHUU GROUP BY 3a0aéTcsi HECKOIbKO OIEeMEHTOB TIpPYIIINPOBaHUS,
OKOHYATEeJIbHBLINM CIIMCOK HaOOpPOB TPYNOUPOBaHUS 00pa3yeTcs KaK MOpPsSIMOe IIPOU3BEIEeHHE OTUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
pPaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, ¢, &),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

IIpuMmeyanue

KoHCTpyKIusS (a, b) 0OOBIYHO BOCIIPMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP cTpoku. OgHAKO
B IIPedJIOKEHWH GROUP BY Ha BEPXHEM yPOBHE BBHIPAaKE€HHU 3alUCh (a, b) BOCIPUHUMAETCS
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KaK CIMCOK BBIPAXKeHHH, KaK OMMCAHO BHIIIIEe. ECIM BaM II0 KaKOU-THO0 MPUINHE HYHCEeH UMEeHHO
KOHCTPYKTOP CTPOKM B BHIPAXKEHUU I'PYIIIUPOBAHUS, UCIIOIb3YHUTE 3aIllUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepXuUT oKOHHBIe ¢yHKumMu (cM. Pazmen 3.5, Paspmen 9.22 u ITompaspmen 4.2.8), aTtu
(GYyHKIMYM BLIYMCIISIIOTCS OCJIe KaXXOOoM I'PYIIINPOBKY, arperaTHHIX BhIpaXKeHUN U GUIbTpaluu HAVING.
[IpyruMu cioBaMHu, €CJIM B 3alIpOCe eCTh arperaTHble (YHKIUWU, MPEOJIOKEHUsT GROUP BY MM HAVING,
OKOHHEIE (I)YHKI_[I/II/I BUOAT HE HCXOOHBIE CTPOKH, IIOJIYy4YE€HHBIE U3 FROM/WHERE, a CTPYIIIINPOBAHHEIE.

Korna HUCIIONIB3YKOTCA HECKOJIBKO OKOHHBIX d)yHKI_II/IfI, BC€ OKOHHEIE Q)YHKLII/II/I, nMewinue B CBOUX
oIpenesyieHHusAX CHHTAKCH4YEeCKH pPaBHO3HAYHBIE IIpenjyiozKeHusd PARTITION BY #©W ORDER BY,
rapaHTUPOBaHHO 00pabaTHIBAlOT MaHHBIE 3a OOWH IPoXod. TakuM oO0pa3oM, OHU YBUIAT OOUH MOPSOOK
COPTUPOBKH, [Oazxe €eCIInu ORDER BY He oIpepeiseT IIOPAOOK OOHO3HAYHO. OJIHaKO OTHOCUTEIIBHO
byHKIUE ¢ pa3HBIMU (GOPMYIUPOBKAMM PARTITION BY M ORDER BY HHKaKWX rapaHTUi He gaércs. (B
TaKHX CJIy4dadX MexKIOy ITpoXogaMu BBEIUUCJIEHUHN OKOHHEIX d)YHKI_II/Ifl OﬁbItIHO TpeﬁyeTCH JIOHOJ'IHI/ITGHBHLIfI
9Tall COPTHUPOBKU M 3Ta COPTHUPOBKA MOZXKET HE€ COXPAHATH IIOPAOOK CTPOK, paBHO3HatIHBIfl C TOYKHU
3peHuss ORDER BY.)

B HacTosimee BpeMsi OKOHHBIE QYHKIIMK BCerga TPeOyT MpeaBapUTEIbHO OTCOPTUPOBAHHBIX JAaHHBIX,
TaK YTO Pe3yJIbTaT 3ampoca OygeT OTCOPTUPOBAH COTJIACHO TOMY UM MHOMY IIPEHI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX (yHKIMIi. OmHAKO IIOolaraThCs Ha 3TO He cjaemyeT. Eciu BBl XOTHUTE, UTOOEI
pe3yabTaThl COPTHUPOBAJIMCH ONpPENeNEéHHBIM 00pa3oM, SIBHO mo0OaBbTe IpemioKeHWe ORDER BY Ha
BepxXHEM YpPOBHE 3ampoca.

7.3. Cnncku BbIDOPKM

Kak roBopuioch B IIpedHIOyIIEeM pa3gesie, TabIudYHOe BhIpakeHue B SELECT CO3TaéT IPOMEXKYTOUHYIO
BUPTYANbHYIO TaOIHITy, BO3MOXKHO OOLEOUHSS TaOIWILI, IIPEeOCTABIeHHUS, T'PYIIUPYS M HCKIIIOYas
JIUIIHWEe CTPOKHW M T. O. IlonydyeHHas Tabnuila mepemaéTrcs OiIA o0pabGoTKHM B CNUCOK 8blOOPKU. DTOT
CIIMCOK BEIOMPAET, KaKKue cmo.ibubl TPOMEKYyTOUHOI TaOIHUIIE TOI?KHEl BLIBOMUTLCS B Pe3yJIbTaTe U Kak
MMEHHO.

7.3.1. dnemMeHTbl CNUCKA BbIOOPKM

ITpocTeHmnii CIUCOK BHIOOPKHM 00pa3yeT 3JIEMEHT *, KOTOPHIM BEIOMPAET BCE CTOJIOILI U3 IIOTYYEHHOTO
TaOIUYHOTO BRIpaxkeHusi. CIMCOK BHIOOPKM TaKXKe MOIXKET COOepzKaThb CIMCOK BBIPAXKEHUM 3HAYEHUS
yepes 3amATyIo (Kak onpeneneHo B Pasgere 4.2). HampuMep, 3TO MOXKET OBITh CIIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTOnOIOB a, b ¥ ¢ IPEOCTaBASIOT 1100 hakKTuYeCKre uMeHa CTOJIOIOB TabIuIl, IepeYnCIeHHBIX
B TIpemioKeHuu FROM, nuOO0 MX MCEeBOOHMMEI, ONpedesIEeHHbIE KaK omucaHo B Ilompasmerne 7.2.1.2.
ITpocTpaHCTBO UMEH B CHUCKE BBIOOPKU TO K€, UYTO U B MPEIJIOKEHUU WHERE, €CIIM He HCIIOIb3yeTCs
TPYIOUPOBKA. B IpOTHBHOM CiTydyae OHO COBIIQfiaeT C IIPOCTPAHCTBOM MMEH ITPEOJIOKEHUS HAVING.

Ecnu CTOH6€I_I C 3adaHHBIM HMME€HEeM €CThb B HECKOJIBKHX TaGHI/II_IaX, H606XOJII/IMO TaKXe YyKa3aThb UMA
TaGJ'II/II_II:I, HaIIpyuMep TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...
OOpaiasack K HECKOJILKUM TabjuiaM, O6bIBaeT yooOHO ITONYYUThL CPa3y BCe CTOJIOILI OMHOM U3 TabIHIl:
SELECT tbl1l.*, tbl2.a FROM ...

ITompoOHee 3amucCh umsa _rabaunel. * ONMUCHIBaeTCs B [lompasmerne 8.16.5.

Ecnu B cmnmcke BBIOODKKM WCHONIB3YeTCsl OOBIYHOE BBIpAXKEHWE 3HAYEHWS, II0 CYTH IIPU ITOM
B BO3Bpamaemyio Ttabnuiy nobaBisieTCcss HOBHIN BUPTYyaIbHBIM CTOn0el. BripaxkeHue 3HadeHUSA
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BBIYMCIISIETCS OOWH Pa3 OJI KaXOOoW CTPOKH pe3ysbTaTa CO 3HAUEHMSIMU CTOJIOIIOB B HAHHOM CTPOKE.
XoTst BRIpazKeHHUS B CIIMCKe BBIOOPKM He 00s3aTebHO HOJIZKHEI 00paIaThbCs K CTOJIOIaM TabIudHOIO
BBIPAXKEHUS U3 IIPEeAJIoKeHUus FROM; OHM MOTYT COOepzKaTh, HAllPpUMEP U MHPOCTHIE apupMeTHUYECKHe
BBIPAZKEHUS.

7.3.2. MeTKMu cTONOUL 0B

JJieMeHTaM B CIIHCKE BI:IGOpKI/I MO2KHO Ha3HAYUTHh UME€Ha [OJIA nocnenylomeﬁ 06pa6OTKI/I, HaIIpuMeDp, OJid
YKa3aHud B IIPEeOJIO2KEeHW ORDER BY HMIIM OJIF BBIBOOA B KIIMEHTCKOM ITPDUJIOKEHHUMN. HaanMep:

SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BRIXOmMHOE MMS CTONOIla He OIpedesieHo (C MOMOIINbIO AS), CHCTeMa Ha3HadaeT uMs cama. s
ITPOCTHIX CCBHIJIOK Ha CTOJIOII 3TUM UMEHEM CTAHOBUTCS UMSI IIEJIEBOTO CTOJIOIIA, a [IJIs BEI30BOB (DYHKITHM
9T0 UM GyHKIMHU. [[J151 CIIOKHBIX BEIPAXKEHUN CUCTEMa I'eHEPUPYET HEKOTOPOE MOOXOOSIIIEe UMSI.

CnoBO AS MOXKHO ONYCTUTh, HO TOJIBKO €CJIM MMS HOBOTO CTONOIla HE SBISETCS KITIOYEBBIM CJIOBOM
PostgreSQL (cM. [Tpunoxkenue C). Bo n3bexkaHue CIy4aliHOTO COBIAOEHUS UMEHHU C KIIIOUYEBLIM CJIOBOM
9TO UMSA MOZXKHO 3aKJIIOYUTH B KABBIYKHU. HaanMep, VALUE — KJIIO4YeBO€ CJIOBO, HOSTOMy TaKOﬂ BapuaHT
He OyzeT paboTaTh:

SELECT a value, b + ¢ AS sum FROM ...
a Takou Oymer:
SELECT a "value", b + ¢ AS sum FROM ...

s IIpegoTBpalleHusa KOH(bJ'II/IKTa C KJIIOYEBBIMHU CJIOBAMH, KOTOPHEIE MOTI'YT IIOSAIBUTBCSA B 6y,]1y11[eM,
PEKOMEHOYEeTCs BCerga MucaTh AS UJIM 3aK/II049YaTh METKH BBIXOOHBIX CTOJ'I6L[0B B KaBBIYKH.

IIpuMmeyanue

HMeHOBaHME BEIXOOHBIX CTOMOIIOB OTIMYAETCS OT TOT'O, UTO ITPOUCXOOUT B IPEOI0KEHUN FROM (CM.
[Tompazmen 7.2.1.2). OpguH cTonbeI1; MOXKHO ITIeperMMeHO0BaTh IBaXK /L, HO Ha BEIXOIEe OKaXXeTCs UM,
Ha3Ha4YeHHOe B CIIMCKE BEIOOPKU.

7.3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKH B PE3yIbTUPYIOIIEH TaOIuIile MOXKHO MOMOTHUTEJIPHO MCKIIYHUTH
OyOoIupyIoMrecs: CTPOKH. I 3TOTO cpa3y mociie SELECT mobaBisieTcss KII04YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(YT0OBI IBHO BKJIIOUUTDH MOBEMIEHUE 10 YMOTYAHMIO, KOT'{Ia BO3BPAIIAIOTCSA BCE CTPOKHM, BMECTO DISTINCT
MOXKHO yKa3aTh KJII04eBoe CJIOBO ALL.)

IIBe CTPOKM CUMTAIOTCS PA3HBIMHU, €CJIM OHU CONEepPZKaT Pa3/InuyHble 3HaYeHUSI MUHUMYM B OMHOM CTOJIOIIE.
ITpu sTom 3HavyeHus NULL nomaraitoTcs paBHBIMHU.

Kpome TOro, MO2KHO SIBHO OIIpeHesIuTh, KaKue CTPOKH OyOyT CYHTATHCS PA3IUYHBIMU, CIIEOYIOIIHM
obGpa3om:

SELECT DISTINCT ON (BrlpaxeHHE [, BBEPAXEHHE ...]) CHHCOXK_BBIOODKH ...

3mechk Bopaxermume — OOBIYHOE BHIpAXKEHHE 3HAYEHWUS, BBIYHCIISIEMOe O BceX CTPoK. CTpPOKH,
O KOTOPHIX II€PEeYHCIJIEHHBI€ BBIPAXKEHUWsSA Oa0T OOHUH pe3yanaT, CUHUTAKTCA JIYGHI/IPYIOH_II/IMI/ICH u
BO3BpalllaeTCs TOIBKO IIepBasi CTPOKa U3 TaKoro Habopa. 3aMeThTe, UTO «IepBas CTPOKa» Habopa MOKeT
OBITH J1:0001, ecyiu TOJIBKO 3allpOC He BKIII0YaeT COPTUPOBKY, FaPAHTUPYIOUIYIO OOHO3HAYHEIM IOPSIIOK
CTPOK, IOCTYIAoMuX B GUILTP DISTINCT. (O6paboTKa DISTINCT ON IIPOM3BOOUTCS IIOCJIE COPTUPOBKU
ORDER BY.)
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ITpenmoxkeHue DISTINCT ON He onucaHO B cTaHgapTe SQL 1 nHOrga ero npuMeHeHUe CUUTAETCS IIJIOXUM
CTHUIIEM M3-3a BO3MOXKHOM HEOTIPEIEeIEHHOCTH B Pe3ysibTaTaX. IIpu pa3yMHOM HCIIOIb30BaHUM GROUP BY
U TIOJ3aIIPOCOB BO FROM MOXKHO 000#MTHCH 63 9TOM KOHCTPYKIIMM, HO YacTO OHa OnIiBaeT ynmoOHee.

7.4. CoyeTaHue 3anpocoB

Pe3yanaTH OBYX 3aIlIPOCOB MO2KHO O6pa60TaTb, HCIIONIBE3ys Ollepaliy Had MHOXKeCTBaMM: o0beOguHEHHe,
IIepece4dyeHurue U BEIYUTaHHUe. Gl OIlepaliyy 3allMChIBAlOTCsA COOTBETCTBEHHO TakK:

3anpocl UNION [ALL] 3anpocZz
3anpocl INTERSECT [ALL] sanpocZ2
3anpocl EXCEPT [ALL] sanpocZ2

3mech sampocl WM zampoc2 — 93TO 3aIllPOCH, B KOTOPHIX MOTYT MCIIOJIL30BAThCS BCE BO3MOXKHOCTH,
paccMoTpeHHEBIe Mo 3Toro. Omepaiuu Hag MHOXKECTBAMM TOXKEe MOXKHO BKJIAObIBATh M COENUHSTH,
HampuMep:

zanpocl UNION zampoc2 UNION zampoc3
IDTOT CJIOXKHEBIHN 3allIPOC BHIIIOJIHAETCA TakK:

(3anpocl UNION szanpocZ2) UNION zampoc3

UNION o cyTu pobGaBisieT pe3yibTaThl BTOPOTO 3ampoca K pe3ydabTaTaM IEPBOTO (XOTS HUKAKOU
TOPSOOK BO3BpAIlla€MBIX CTPOK MPU 3TOM He TapaHTUpyeTcsi). bojiee Toro, aTta omeparusi youpaer
oyOnmupylomprecss CTPOKY M3 Pe3yjibTaTa TaK XKe, KaK 9TO HejlaeT DISTINCT, eClIM TOJIBKO He yKa3aHOo
UNION ALL.

INTERSECT BO3BpalllaeT BCe CTPOKH, CofdepzKallliecs B pe3yjabTaTe W IIEPBOT0, X BTOPOTO 3ampoca.
[y6mupyooIiuecss CTPOKU OT(GUIBTPOBLIBAIOTCS, €CITH HEe YKa3aHo ALL.

EXCEPT BO3BpalllaeT BCE CTPOKH, KOTOpPHIE €CTh B pPe3ylbTaTe IePBOr0 3alpoca, HO OTCYTCTBYIOT B
pesynbTraTte BTOporo. (MHOrma 9TO HA3BIBAIOT pa3Huuell ABYX 3ampocoB.) M 3mech OyOnIupyOIHAECcs
CTPOKY OT(HUIBTPOBLIBAIOTCS, €CIIM HE YKa3aHO ALL.

YT06BI MOKHO OBIIIO BEIYUCIIUTL OOBEeAUHEHNE, TIEpEeCeUeHNe UITH Pa3HUIy Pe3yIbTaTOB OBYX 3allPOCOB,
3TH 3alIPOCHI NOJIZKHEI OBITH «COBMECTHUMEBIMHU OJIsd 06'BeJII/IHeHI/IE{>>, YTO O3HAYAET, YTO OHU O0JIZKHBI UMETh
OOWHAKOBOE YHCJIO CTOJIOILIOB U COOTBETCTBYIOIIME CTOJIOIBI OOJIKHEI OBITH COBMECTHUMBIX THUIIOB, KakK
onuckiBaercs B Pasgene 10.5.

7.5. CopTMpOBKa CTPOK

[Tocnie TOTO Kak 3alpocC BhIAJ TaOIUIy pe3yabTaToB (mmocjie 06paGoTKM CIIMCKa BHIOOPKHU), €€ MOXKHO
OoTCOpTHUPOBaTh. ECIMU COpPTUPOBKA HE 3afaHa, CTPOKU BO3BPAINAIOTCS B HEOMNpPEemeléHHOM IOpsOKe.
®aKTUYECKUH IOPAMOK CTPOK B 3TOM Ciiy4dae OyaeT 3aBHCETh OT IIJIaHA COeOUHEHMSI U CKAaHWPOBAHUS,
a TakxXke OT MOopPsAKa MJaHHBIX Ha JKCKE, IO3TOMY MOJIaraThCs HA HEro Hesb3s. OnpeneléHHLIN HOPSII0K
BBIBOOMMEIX CTPOK FapaHTHUPYETCsI, TOJIBKO €CJIM 3Tall COPTUPOBKH 3a[laH SIBHO.

ITopsimoK COPTHUPOBKY OHpenenseT IpealoxkeHne ORDER BY:

SELECT cmnucox_BbIOOPKH
FROM TabnHYHOE_ BEIPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, Brpaxenwe_coprHupoBxuZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpazkeHusIMU COPTUPOBKU MOTYT OBITH JTIOOBIE BEIPAXKEHUsI, HONYCTUMBIE B CIIMCKE BHIOOPKH 3aIrpoca.
Hampumep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korma YKa3bIBaeTCAd HECKOJIBKO BLIpa}I{eHI/IfI, Imocneaymiare 3Ha4YeHHUd II03BOJIAIOT OTCOPTHUPOBATH
CTPOKH, B KOTOPHBIX COBIIAJIM BCe IIpedbiaylniue 3Ha4YeHUsd. Kaxmoe BEIpaKE€HHue MOZXKHO [OOIIOJIHUTHb

115



3anpocH

KITIOUYeBLIMU CJIOBAMH ASC MU DESC, KOTOPEIE BEHIOMPAIOT COPTHPOBKY COOTBETCTBEHHO 110 BO3PACTAHUIO
WU yOBIBaHWIO. [I0 yMOJTYaHWIO IIPUHST IOPSOOK IO BO3pacTaHuio (ASC). IIpu COPTHUPOBKE IO
BO3PaCTaHMIO CHAYalla UAYT MEHbIINe 3HAaUeHHsI, IIe IIOHSITHE «MEHbIIIe» OIIpenesseTcs OIepaTopoM <.
ITomoGHBIM 06pa30M, COPTHPOBKA 110 BO3PACTAHUIO OIPeNesIsieTCs OIIepaTopoM >.

Ins onpenenernns Mecta 3HadeHu NULL MOKHO MCIOonb30BaTh YKa3aHUd NULLS FIRST U NULLS LAST,
KOTOpkIe moMelnaioT 3HadueHusa NULL cooTBeTCcTBEeHHO 00 mnu nocine 3HadeHuil He NULL. ITo ymon4uaHuio
3Hauenuss NULL cumrtaioTcss Gombile IOOBIX OPYTHUX, TO €CTh IMOApPa3yMeBaeTcs NULLS FIRST OJisg
nopsigka DESC ¥ NULLS LAST B IIPOTMBHOM CIIy4dae.

3aMeTbTe, UTO MOPSOKKA COPTUPOBKH OIPENENsIOTCS He3aBUCHMO [js Kaxmoro ctosnbma. Hampumep,
ORDER BY x, y DESC O3HauaeT ORDER BY x ASC, y DESC, M 9TO He TO XK€ caMoe, YTO ORDER BY x
DESC, y DESC.

30eCh BopaxeHHe_copTHPOBKH MOXKET OBITH METKOM CTONOIIa UM HOMEPOM BEHIBOIUMOTO CTONOIIAa, KakK B
maHHOM TIpUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a 3TH 3aIpoca COPTUPYIOT Pe3yabTaT II0 IePBOMY CTOJIOIYy. 3aMeThTe, YTO UMS BEIBOOUMOTO CTOJIOIA
IOJI)KHO OCTaBaThCsI caMo 110 cebe, ero HelIb3s UCI0JIb30BaTh B BEIpaXkeHuu. Hampumep, 93To owubkKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUIBHO

9To orpaHWYeHHWEe TI03BOJISIET YMEHBIIUTH HEOOHO3HAYHOCTh. TeM He MeHee HEeOOHO3HAUHOCTH
BO3MOXKHA, KOT{Ia B ORDER BY YKa3aHO IPOCTOE UMSI, HO OHO COOTBETCTBYET M MMEHHU BEIXOMHOTO CTOJIOIA,
u cTonb11y u3 TabIMYHOTO BEIpaXKeHUs. B 9TOM cliyyae UCIIONIB3yeTCs BEIXOOHOM CcTOI0el]. OTa CUTyaluus
MOZKET BO3HMKHYTbH, TOJILKO KOTZa C IIOMOIIBIO AS BBEIXOJHOMY CTOJIOIy HAa3HAYAETCS TO K€ UM, YTO
UMeeT CTOJIOeI] B Opyroi Tabiulie.

ORDER BY MOXHO IIPUMEHHUTH K PEe3yJIbTaTy KOM6HHaHI/IH UNION, INTERSECT M EXCEPT, HO B 3TOM CJIy4Yae
BO3MOZXKHa COPTHPOBKA TOJIBKO IIO HOMEepPaM HUJIM UMeHaM CTOJ'I6I_IOB, HO He€ IIO BBEIPaXKEHHUAM.

7.6. LIMIT M OFFSET

YVkazaHuss LIMIT M OFFSET HO3BOJISIOT IIOJIYYUTHh TOJIBKO YaCThb CTPOK M3 Te€X, YTO BhbIOAll OCTaJILHOU
3a1poc:

SELECT cHnuCOX_BBEIOOPKH
FROM TabnHyHOE_BHIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uymcao | ALL } ] [ OFFSET wuwmcimio ]

Ecnu ykasmiBaeTcsa uwmcino LIMIT, B pe3ynbraTe Bo3BpalllaeTcss He OOJbINE 3a[aHHOIO 4YHCJIa CTPOK
(MeHbIIIE MOXKET OBITH, ECJIM CaM 3aIlPOC BhIIaJ MEHbIIee KOJIMUECTBO CTPOK). LIMIT ALL PaBHOCHUJIEHO
OTCYTCTBUIO YyKa3aHUs LIMIT, Kak U LIMIT ¢ apryMeHToM NULL.

OFFSET yKa3blBaeT IPOIyCTUTh YKa3aHHOE YUCJIO CTPOK, IpeXae 4YeM HadaTh BIAaBaTh CTPOKU. OFFSET
0 PaBHOCUJIBHO OTCYTCTBHIO YKa3aHUA OFFSET, KaK U OFFSET ¢ aprymesToM NULL.

Ecnu YKa3aHO U OFFSET, U LIMIT, CHa4YaJla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeéM HadYuHaeT
IIOOCYHUTHEIBATh CTPOKHU [OJIdd OrpaHU4YeHud LIMIT.

[IpuMeHsisi LIMIT, BaXXKHO KCIIOJIb30BaTh TaKXKe MpPEemIoKeHHe ORDER BY, YTOObI CTPOKM pe3yJibTaTa
BBIJABAJIMCh B OMPENEIEHHOM Mopsake. Hadye OyOyT Bo3BpaIlaThCs HelpeacKa3yeMble TOAMHOXKEeCTBa
CTPOK. BBl MOKeTe 3ampOCUTh CTPOKH C [AECSTOM IO OBAAIIATyIO, HO KAKOH MOPSIOK Bbl UMEETE B BUAY?
IMopsimok OymeT HEU3BECTEH, eC/Iy He moO0aBUTh ORDER BY.

Ha nmene PostgreSQL ompepensieT IOPSIAOK COPTHPOBKU ISt ASC M DESC IIO K/1accy onepamopa B-Oepesa no ymoauaHuro Ojisi TANIA OJaHHBIX BeIpaxKeHUs1. OGBIYHO
THUIIB JaHHBEIX CO3[AI0TCSI TakK, YTO 3TOMY IOPSAKY COOTBETCTBYIOT OIIEPATOPHL < M >, HO BO3MOKHO pa3paboTaTh COOCTBEHHBIH TUII MAHHBLIX, KOTOPHIA GymeT BecTu
cebs1 o-APyTOoMYy.
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OnTuMHU3aTOp 3aIlpoca YUYUTHBAET OrpaHHdYeHue LIMIT, CTPOS IJIaHEL BHIIOJIHEHUS 3aIlIPOCOB, II09TOMY
BEPOSITHEE BCEro TINIaHbl (a 3HAYWUT ¥ MOPSAOOK CTPOK) OYAyT MEHSThCS TPH Pas3HBIX LIMIT U
OFFSET. TakuM oOpa3oM, pa3muYHBIE 3HAYEHWs LIMIT/OFFSET, BRIOMpAIOIKEe pa3HbIe MOOMHOXKECTBA
pe3yJIbTAaTOB 3ampoca, npusedym K HeCc02/1dCO8AHHOCMU pe3y/abmamos, €eClu He YCTaHOBUTH
IIpencKa3yeMyio COPTUPOBKY C IIOMOIIBIO ORDER BY. DTO He ommOKa, a Hen30eKHOe CIIeICTBUE TOI'0, YTO
SQL He rapaHTHUPYeT BEIBOI PE3YJIbTATOB 3alIpoca B HEKOTOPOM IIOPSAAKE, €C/IU IIOPSIIOK He OIpeneIéH
SIBHO TIPEJIoKeHueM ORDER BY.

CTpoKH, OmpomyCKaeMble COTJIaCHO IIPEOIOKEeHHI0 OFFSET, TeM He MeHee [OJXKHBI BEIYHCIISTHCSI Ha
cepBepe. TakuMm 0O6pa3oM, Ipu OOIBINNX 3HAYEHUSIX OFFSET paboTtaeT He3(hGHEKTUBHO.

7.7. CNUCKM VALUES

[IpenoxeHue VALUES IO3BOJISIET CO3AAaTh «IIOCTOSHHYIO TaOJIUIy», KOTOPYI0 MOXKHO MCIIOJIb30BaTh B
3ampoce, He co3maBas U He HanomHsaa Tabnuny B BIl. CHHTaKCUC IPEenIoKEeHU:

VALUES ( BepaxedHue [, ...]1 ) [, ...]

I71s KaXXOoro CIIMCKAa BRIpAXKEeHHH B CKOOKAX CO3TaéTCs CTPOKa TAaOIMIIEL. Bce CIIMCKY MONMXKHBI UMETh
OOWHAKOBOE YHCJIO 3JIEMEHTOB (T. €. YHCJI0 CTOJIOI0B B TabG/IuIle) ¥ COOTBETCTBYIOIINE SJI€MEHTHI BO BCEX
CIIMCKaX HOJIXKHEI UMETh COBMECTHMBIE THUITHI JaHHBIX. PaKTUUECKUH TUII JAHHBIX CTOJIOIIOB pe3yabTaTa
oIpemesisieTcs IO TeM Ke IIpPaBHJjIaM, YTO U OJjIst UNION (cMm. Pasmen 10.5).

Kaxk npumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEepPHET TaOIUIlY U3 OBYX CTOJIOIIOB ¥ TPEX CTPOK. ITO PABHOCUIIBHO TAaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuanuio PostgreSQL Ha3HavaeT ctonbuamM TaOmuIlkl VALUES MMeHa columnl, column2 W T. {.
HNmMmeHa cTonb110B He onrpenesieHsl B ctanmapTe SQL u B mpyroit CYB]Il oHM MOTYT OBITH APYTHUMH, TIO3TOMY
OOBIYHO JIy4llle ITIePeONPeNeInTh UMeHa CIIMCKOM IICEBOOHUMOB, HAaIIpUMED TaK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num,letter);
num | letter

1 | one

2 | two

3 | three
(3 rows)

CUHTaKCUYECKHU CIIMCOK VALUES C HaOOpoM BEIpaKEHUM PaBHO3HAYEH:
SELECT cnucox_Bei6opku FROM TabnuuyHOe_BEPaAXEHHE

¥ JOIIyCKaeTcCs Be3ae, rge OOInyCcTuM SELECT. HaanMep, BEI MOZKE€Te UCIIOJIB30BaTh €0 B COCTaBe UNION
NN n06aBHTb K HEMY OHpeﬂeHeHHe_COpTHpOBKH(ORDER BY, LIMIT M/UIM OFFSET). VALUES Yallle BCEero
HCIIOJIb3YEeTCA KaK MCTOYHHMK OJaHHBIX IJId KOMaHOBI INSERT, a TaKXe KakK I10a3aIIpocC.

3a [ONOJIHUTEILHBIMU CBEIEHUIMU obpaTuTech K cripaBke VALUES.

7.8. 3anpocbl WITH (OOwuMe TadbnmyHbIe Bbipa>keHun)

WITH IIPEeOOCTaBJIsIEeT CIIOCO0 3amKCHIBATh OOIIOIHUTEIbHEIE OIEPATOPHl OJIST IPUMEHEHUS B OOJIbIIHX
3ampocax. ITU OIepPaToOpPhl, KOTOPhIE TaKzKe Ha3BIBAIOT OOITUMU TaOIUYHBEIMU BhIpaxkeHussMu (Common
Table Expressions, CTE), MOXXHO IIpedCTaBUTh KaK OIIpedesIeHNusI BPeMEHHBIX TalJIHII, CYIIECTBYOIIUX
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TOJIBKO [OJIsd OOHOTI'O 3aIIpoca. IHOmOMHUTETEHBIM OIIepaTOpPOM B IIPeOyIOZKeHHH WITH MOXKeT OBITH SELECT,
INSERT, UPDATE MJIH DELETE, a CaMO IIpefjioXKeHre WITH IPpHuCOoequHAEeTCdA K OCHOBHOMY OIlepaTopy,
KOTOPEBEIM TAKZXK€ MOZXKET OBITH SELECT, INSERT, UPDATE WUJIX DELETE.

7.8.1. SELECT B WITH

OcHOBHOe IIpefHa3HaYe e SELECT B IPEeIIOKEHUH WITH 3aK/II0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha MPOCTHIe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
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;

BEIBOOUT UTOTHU IIO IIPOOA2KaM TOJIBKO OJIA II€ePeOoOBhIX PETHMOHOB. HpennomeHI/Ie WITH ompependaeT OBa
OOIIOIHHUTEJIBHBIX OIlepaTopa regional_sales M top_regions TaK, 4YTO PE3ylIbTaT regional_sales
HCIIOJIB3YEeTCA B top_regions, a Pe3yJbTaT top_regions HCIIOJIbB3YETCS B OCHOBHOM 3aIllpoce SELECT.
9TOT IIpuMep MOZXKHO OBIJIO OBI ImepemnunucaTtb 0e3 WITH, HO TOTIa HaM HOH&JIOGHTCH OBa YPOBHSA BIIOZKE€HHBIX
II043ampocoB SELECT. IToka3aHHBIM BHIIIE CIIOCOOOM 3TO MOXKHO caoellaTb HEMHOTI O IIPOoIlle.

Heob6si3aTenbHOEe yKa3aHWe RECURSIVE IIpeBpalllaeT WITH u3 IPOCTO yOOOHOM CUHTAKCUYECKOM
KOHCTPYKILIMU B CPEOCTBO peaju3aliy TOro, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Hcnomnb3ys
RECURSIVE, 3alIpoc WITH MOXKeT obpallaThbCa K COOCTBEHHOMY pe3yibraTy. OdeHb IIPOCTOM IIPUMED,
cymMmupyromuu yucnia ot 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+l1 FROM t WHERE n < 100

)
SELECT sum(n) FROM t;

B o01reM Bupe PeKypPCHBHBIM 3ampoc WITH BCerma 3alMCHIBA€TCS KaK He pPeKypCcuBHds 4dcmb, IIOTOM
UNION (MnuM UNION ALL), a 3aTeM pPeKypCuBHAsA 4acmbv, TOe TOJILKO B PEKYPCHBHOM YaCTH MOXKHO
00paTUTHCS K Pe3yIbTaTy 3alrpoca. Takoi 3alrpoc BHIIIOIHSIETCS CIeOyIONUM 00pa3oMm:

Beiunc/ieHHe PpEeKYPCHBHOI'O 3alpoca

1. BoYMCIsieTcs: He PeKypCHBHAs dYacTh. [Iasg UNION (HO He UNION  ALL) OTOpacHIBAIOTCS
OyGmupyroIrecs: CTPOKH. Bce ocTaBIIMecs CTPOKY BKITIOYAIOTCS B Pe3yIbTaT PEKYPCUBHOTO 3aIpoca
1 TaKKe IIOMEeIIaioTCsA BO BpeMEHHYIO pabouyto mabauuy.

2. Tloka paGouas Tabmulla He IIyCTa, IIOBTOPSAIOTCS CIeAYIOIIUe NeHCTBUS:

a. BwruuciasieTcs peKypcuBHAS YacCTb TaK, YTO PEKyPCHBHAsI CCHIJIKA Ha caM 3ampoc ofpalaeTcs
K TEKyLIeMy comepkuMoMy paboued Tabnuibl. [171s1 UNTON (HO He UNTION ALL) OTOpPachIBAIOTCS
oyOIuUpyIOLIKecs: CTPOKY U CTPOKH, OyOIUPYIOMINe paHee OoMydYeHHbe. Bce ocTaBIInecs CTPOKU
BKJIIOYAIOTCSI B PEe3yJIbTaT PEKYPCHUBHOTO 3alpoca W TakiKe IIOMEIaloTCsi BO BPEMEHHYVIO
NpoMeJCymouHyo mabauuy.
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b. Cogpepxumoe pabodeit TabGIUILI 3aMEHSIETCS COOEPKUMBIM IIPOMEXKYTOYHON TaOIUIIE], a 3aTeM
IPOMeXKyTOYHas TabIua OYnInaeTcs.

IIpuMmeyaHnue

CTpOTO TOBOP4A, 3TOT IIPpOLIeCC ABJIsA€TCA UTEPAllMOHHBEIM, a HE PEKYPCHUBHEIM, HO KOMHUTETOM IIO
ctaHmaptaM SQL 6b1 BEIOpaH TEPMUH RECURSIVE.

B nmokazaHHOM BEHIIIe IIpMepe B pabouell Tabnulle Ha KaXKIoM 3Talle COOePKUTCS BCETr0 OfHAa CTPOKa U
B HeM IIOCJIeIOBaTEIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm miare, Giaromapsi yCIOBUIO
WHERE, He BO3BpalllaeTCs HUYEro, TaK 4YTO BEIUUCJIEHNE 3allpoca 3aBepIIaeTcs.

PekypcuBHBIE 3aIPOCH OOBIYHO IPUMEHSIOTCS [JIsT PabOThI C MEepapXWUYEeCKUMHU WU APEBOBUOHBIMU
CTPYKTypaM# [OaHHHIX. B KauecTBe MOJIE3HOTO HpHUMEepa MOXKHO IIPUBECTH 3allpPoC, HaXOMOSIINHN BCe
HEIIOCPEeCTBEHHBIE 1 KOCBEHHBIE COCTAaBHBIE YaCTH ITPOOYKTA, MCIIOIb3YS TOJIPKO TaOHUIy C IPSIMBIMU
CBSI3SIMU:

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

Pab6oTasi ¢ peKypCUBHBIMU 3alIpOCaMH, BaXKHO 00eCIIeYruTh, YTOOB PEKYPCUBHAS YaCTh 3alpoca B KOHIE
KOHIIOB He BhIflajla HUKAaKUX KOPTekel (CTPOK), B IPOTUBHOM CJIydae IIUKJ OyneT 6ecKoOHeYHBIM. IHOTIa
IJI 9TOT0 MOCTATOYHO IMPUMEHSTH UNION BMECTO UNION ALL, TaK Kak Opu 3ToM OynyT oTO6pachBaThCS
CTPOKU, KOTOPHIE YK€ eCTh B pe3ynbraTe. OOHAKO YacTO B IIUKJIE BHINAIOTCS CTPOKU, HE COBIIajarolune
TIOJTHOCTBHIO C NPENBIOYIIUMU: B TAKUX CIIydasiX MOXKET UMEeTb CMBICI HPOBEPUTH OHO UJIM HECKOJIbKO
mosyiei, 4ToOBl ONpeneNiuTh, He OblJIa JIU TeKyllas To4YKa JOCTUTHYTa paHbile. CTaHOAPTHHIM CIoco0
pemieHus MomoOHBIX 3aflad — BBIYUCIUTH MAcCUB C yKe 00paboTaHHBIMU 3HaueHUsSMHU. Hampumep,
PaccMOTPUTE CIEeAYIOMINH 3aIIPOoC, TPOCMATPUBAKIIUY TabJIUIY graph IO MO0 1ink:

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;

OTOT 3ampoc 3alUKIWTCS, €CIHU CBSI3M link comepzkKaT IMKIIBEL. TakK KakK HaM HYXKHO IIOIy4YaTb B
pe3ymnbTaTe «depth», ogHO NTUIITE U3MEHeHWe UNION ALL Ha UNION He ITO3BOJIUT u36ekaTh 3aIlUKIUBaHUS.
BMecTo 3TOr0 MBI DOIZKHEL KaK-TO OIIPENEesIuTD, UYTO yK€e OOCTUTaIU TeKYIel CTPOKH, IIPOUAT HEKOTOPHIT
nyTh. ng aToro Mbl gobaBisgeM IBa CTonlOlla path M cycle U IOJydaeM 3allpocC, 3AIUINEHHBIA OT
3aIUKIIUNBAHUS:

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
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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;

IToMuMO TIpemOTBpAllleHUs IIMKJIOB, 3HAYEHUS MaCCHBa YacTO OBIBAIOT ITOJIE3HBEI caMu IO cebe Omis
MIPELCTaBJIEHUSI «IIyTHU», IPUBEANIEr0 K OIIPeNeIEHHON CTPOKe.

B O6HKM4 Clly4ae, KOorga [nOjsd BBIABIIEHHS IHUKJIA HY2KHO IIDOBEPATH HECKOJIBKO ronewu, cienyer
HCIIOJIE30BATh MAaCCUB CTPOK. HaanMep, €CJIX HY2KHO CPAaBHUTL ITOJISA £1 U £2:

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;

IToocka3ka

YacTo [ pacHo3HaBaHUs IIMKJIa JOCTATOYHOTO OJHOTO IIOJIS M TOTHA ROW () MOXKHO OIIYCTHUTE.
ITpu 3ToM OymeT MCHOJIb30BAThCSA HE MACCHUB MAaHHBIX COCTABHOTO THIIA, @ IIPOCTOM MACCUB, UTO
6onee 3HEKTUBHO.

IToocka3ka

ITOT aNTOPUTM PEKYPCUBHOTO BEIYMCIIEHUS 3aIIPOCa BHITAET B Pe3yIbTAaTe Y3IIbl, YIIOPSIOOUYeHHBIe
IO MyTH TOTPyXKeHHs. YTOOH IOJYYUTH Pe3yIbTaThl, OTCOPTHPOBAHHBEIE IO TIyOWMHE, MOXKHO
mo6aBUTh BO BHEIITHUM 3aMpPoCc ORDER BY MmO cTONOIy «path», momydYeHHOMY, KaK IMTOKa3aHOo BEHIIIE,

I71s1 TECTUPOBAHUS 3aIIPOCOB, KOTOPHLIE MOTYT 3allMKJIMBATHCS, €CTh XOPOIINH TPUEM — H00aBUTh LIMIT
B POOMTENLCKUY 3ampoc. HampumMep, clenyoiui 3ampoc 3alUKIINTCS, eCITU He J0OaBUTD IIPEIIOKEeHNEe
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l1 FROM t
)
SELECT n FROM t LIMIT 100;

Ho B maHHOM ciy4ae 3TOTO HEe MPOMCXOMUT, TaK Kak B PostgreSQL 3ampoc WITH BEIDAET CTOJIBKO CTPOK,
CKOJTBKO (paKTUYECKYU MPUHUMAET POOAUTETECKUN 3aTTPoC. B Tpou3BOICTBEHHOM CPEe UCIIOTb30BaTh 3TOT
IPUEM HE PEKOMEHOYETCS, TaK KaK OPYTHe CUCTEMBI MOTYT BeCTH ce0s mo-gpyromy. Kpome toro, 3TO HE
OymeT pabGoTaTh, €CIIM BHEITHUM 3aIIPOC COPTUPYET PE3YIIHTATH PEKYPCUBHOTO 3aMIPOCa UJIU COEOUHSIET
WX C OPyro# Tabnuiel, Tak KakK B MOJOOHBIX CIy4asXx BHEIIHHWN 3ampoc OOBIYHO BCE PAaBHO BHIOMpAET
pe3yJIbTaT 3anpoca WITH IOTHOCTHIO.
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3ampoch WITH MMEIOT IIOJIE3HOE CBOMCTBO — OOBIYHO OHU BBIYHUCIISIOTCS TOJIBKO pa3 [OJig BCETo
POOUTENIECKOT'0 3amIpoca, JaXke ecyIM 3TOT 3allpPoCc HJIM COCEOHUE 3alpochl WITH o0palaiTcs K HUM
HEOMHOKPATHO. TakuM 00pa30M, CIOKHEIE BHIYMCIIEHUS, PEe3yIbTaThl KOTOPHIX HYKHHI B HECKOJIBKUX
MeCcTaxX, MOXKHO BBIHOCHUTH B 3aIpPOCHl WITH B I[elsIX onTuMu3auwu. KpoMme TOTO, Takue 3ampoCH
TTO3BOJIAIOT U30€eKaTh HEXKEJIaTEIbHBIX BRYUCIIEHUN QyHKIMM ¢ moboyHbIMU 3¢ derTamu. OmHAKO €CTh
u o6paTHasi CTOPOHA — ONTUMMU3ATOP HE MOXKET PACITPOCTPAHUTE OTPAaHUYEHUS POOUTEIBCKOTO 3aIpoca
Ha HEOTHOKPATHO 3afeNCTBYeMBIM 3ampoc WITH, TAaK KaK 3TO MOJKET IIOBJIHSAThH HA WCIIOJIb30BAaHUE
pesynbTaTa WITH BO BCEX MeCTaX, TOTAA KaK [OJIKHO IIOBIUSATH TOJIBKO B OOHOM. MHOTOKPATHO
3aedCTBYEMBIN 3ampoc WITH OyOeT BBHITIOMHATHCS OYKBAIbHO M BO3BpAIaTh BCE CTPOKM, BKIOYAs Te,
YTO MMOTOM MOXKET OTOPOCUTH POAUTENLCKUM 3ampoc. (Ho kKak OBII0O CKa3aHO BHIIIE, BHIYUCIIEHNE MOXKET
OCTQHOBUTLCS PaHbIIlE, CJIU B CChUIKE Ha 9TOT 3aIlIPoC 3aTpedyeTcs TOJIBKO OTPaHUYeHHOe YHUCIIO0 CTPOK.)

OmHaKO eCJIy 3aIpoc WITH SIBASETCS HEPEKYPCUBHBEIM U CBOOOIHEBIM OT ITOO0YHBIX 9(D(HEKTOB (TO ECTH 3TO
SELECT, He BBEI3LIBAIOIINN U3MEHYUBLIX (PYHKIIUIM), OH MOXKET OBITh CBEPHYT B POOUTEJILCKUM 3aIIpOC, YTO
TI03BOJIUT ONTHMU3KUPOBATh COBMECTHO [Ba YPOBHS 3alIpoCOB. I10 yMOIYaHUI0 5TO MIPOUCXOOUT, TOJIBKO
€CJIY 3aIIpoC WITH 3aAeUCTBYETCS B POOUTEIECKOM 3alIpOCe BCETO B ODHOM MECTe, a He B HECKOJIBKUX. ITO
ImoBefeHUe MOXKHO IIepeolpeNesiuTh, [oOaBUB yKa3aHue MATERIALIZED, 4TOOBI BBIIEIUTH BEIUUCIIEHUE
3amnpoca WITH, UM yKa3aHue NOT MATERIALIZED, 4TOOBI MPUHYAUTEIbHO CBEPHYTDh €TO B POOUTEJILCKUM
3amnpoc. B nmocnenHeM ciydyae BO3HMKaeT PUCK MHOTOKPATHOT'O BRIYUCIIEHUS 3alpoca WITH, HO B UTOTe
9TO MOXKeT OBITh BEITOJHO, €CJIM B KaXKJIOM CJIydae MCII0JIb30BaHUs WITH U3 BCETO pe3yJjibTara 3ampoca
OCTaéTCs TONBKO HeOOoIbIIasi 9acTh.

[MTpocToit mpuMep O DEMOHCTPAIUU STUX IIPaBUII:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w WHERE key = 123;

9TOT 3ampoc WITH OymeT CBEPHYT B POOUTEIBCKUM 1 OyHeT BHIIIOJIHEH C TeM Ke IIJIaHOM, YTO M 3aIIpoC:
SELECT * FROM big_table WHERE key = 123;

B wacTHOCTH, eciu B TaG/IUIe CO3MaH UHAEKC I10 CTOJIOIY key, OH MOXKET UCIIOTb30BaThCS AJISI IIOyYEeHUS
CTPOK C key = 123. B gpyrom cnyuae:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

3ampoc WITH OymeT MaTepHann30BaH, TO €CTh CO3[JACTCS BpPeMeHHas Komms Tabnuibl big_table,
KoTopasi OymeT coemuHEHa ¢ co00M ke, 6e3 MUCI0JIb30BAaHUST KaKOTro-ITub0 MHAEKCAa. DTOT 3alpoc OymeT
BHITIOITHATHCS ropa3ao 3¢ ¢eKTHBHEE B TAKOM BHJIE:

WITH w AS NOT MATERIALIZED (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

B 9TOM cnyuae orpaHMYeHHs POAUTENILCKOTO 3ampoca MOTYT IMPUMEHSTHCSH HeMOCPeOCTBEHHO IIpu
CKaHUPOBaHUM big_table.

I[TpuMep, B KOTOPOM BapHaHT NOT MATERIALIZED MOKET OLITh HEXKEIaTEeJIbHBIM:

WITH w AS (

SELECT key, very_expensive_function(val) as f FROM some_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.f = w2.f;

B OJaHHOM Clly4ae 6naronapﬂ MaTepHualnu3alnun 3ampoca WITH pecprOéMKaH @yHKHHH
very_expensive_function BEIYHUCISIETCS TOJIBKO OOUH pa3 OJIsI CTPOKU Ta6HI/IL[bI, ad He OBaXKNOhbI.

121



3anpocH

ITpuMepH! BHIIIE TOKA3BIBAIOT TOJIBKO MPEIIOKEeHNe WITH ¢ SELECT, HO TaKUM JKe 00pa30M ero MOXKHO
HUCTI0JIL30BaTh C KOMaHAaMHU INSERT, UPDATE ¥ DELETE. B KaxXX[IoM CJIy4ae OH 110 CyTH CO3aET BPEMEHHYIO
TabIUIy, K KOTOPOM MOXKHO 0OPaATUTHLCSA B OCHOBHOM KOMaHIIE.

7.8.2. I3MeHeHuMe B aHHbIX B WITH

B nipegnozkeHuu WITH MOXKHO TaKKe HCIOJIb30BaTh OIIEPaTOPH, U3MEHSIONINe HaHHbIe (INSERT, UPDATE
UM DELETE). OTO IIO3BOJIAET BBIIOJHATH B OOHOM 3alpoce Cpal3y HECKOJBKO Pa3HBIX Ollepaluil.
Hanpuwmep:

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;

ITOT 3amnpoc ¢pakKTUUYECKH IIepeMeIllaeT CTPOKU U3 products B products_log. OnepaTop DELETE B WITH
yYoalnsdeT YKa3aHHbIe CTPOKH U3 products ¥ BO3BpAlllaeT UX COOEPXKUMOE B IPEAJIOZKEHNUN RETURNING; a
3aTeM TJIaBHBIM 3aIllpOC YUTAET 9TO COOEePKMMOE U BCTaBJIsAET B TAOMUIY products_log.

CnenyeT 3aMeTUTh, YTO IIpefAjioXKeHNWe WITH B HaHHOM ClIydae IPUCOEOUHSETCS K OIepaTopy INSERT,
a He K SELECT, BIIOKEHHOMY B INSERT. OTO HE0OXOMMO, TaK KaK WITH MOXKET COfiepKaTh OIIEPaTOPHI,
U3MEHSIONINE JaHHbIe, TOJIBKO Ha BEPXHEM ypPOBHe 3amnpoca. OOQHAKO MPHU 3TOM IPUMEHSIOTCSA OOBIYHEIE
IIpaBUia BUAUMOCTH WITH, TaK YTO K Pe3yabTaTy WITH MOXKHO 00paTUTHCS U U3 BJIOKEHHOI'0 ollepaTopa
SELECT.

OnepaTophl, U3MEHSIOIHMEe MaHHLIE, B WITH OOBIYHO [OIIOIHSIIOTCS MHPenioXeHHeM RETURNING (CM.
Pazmen 6.4), KaK mOKa3aHO B 3TOM IIpuMepe. BakKHO MOHMMATh, YTO BpeMeHHas TabiuIila, KOTOPYIO
MOZKHO OyIeT MCIOJIb30BaTh B OCTAJILHOM 3aIlpoce, CO3TaEeTCs U3 pel3yJibTaTa RETURNING, a He LieJieBoi
TabIuIEl omepaTopa. Eciu omepaTop, W3MEHSIONIWN HaHHBIe, B WITH He MOOMOJIHEH MNPEeaIoXeHHUeM
RETURNING, BpeMeHHasi Tabnuila He co3maéTcsi u obpalaThCsAd K HEW B OCTAJIbLHOM 3alpoce HeJIb3S.
OmHaKO TakoM 3ampoc BCE paBHO OymeT BuIIONHEH. Hampumep, momycTUM CIEeOyIOIAN HE O4YeHb
IPaKTUYHBIM 3aIpocC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

On YOaJIUT BCe CTPOKH U3 Ta6J'II/IL[ fooH bar. HpI/I 3TOM YHCJIO 3adelCTBOBAHHBIX CTPOK, KOTOpPO€ IIOJIYHYHUT
KJIMEHT, 6yx|;eT IIOACYHUTHEIBATHECA TOJIBKO IIO CTPOKaM, YHaHéHHbIM u3 bar.

PeKypCUBHBIE CCBHITIKHY B OTIePaTOpax, MU3MEHSIONINX faHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asiX 9TO
OTPAaHMYEHUE MOKHO 000¥WTH, 0OPATUBIINCH K KOHEYHOMY Pe3ynbTaTy PEKYPCUBHOTO WITH, HAIpUMeEP
TakK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

TOT 3aIIpoC ygalisdeT BCe HelloCpenCTBEeHHBIEe U KOCBEHHEIE COCTaBHBIE YaCTHU IIPOAYKTaA.
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OnepaTopr HU3MEeHAIIIHne JaHHble B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJHMH pPa3 U BCerga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOr'Oo, MIPUHUMAaET JIM UX PEe3yJIbTaT OCHOBHOM 3allpoc. 3aMeThTe, UTO 3TO OTJIMYAETCHA
OT noBegeHunsa SELECT B WITH: KaK TOBOPHJIOCH B IIPEeObIAyIeM pa3aesie, SELECT BBIIIOJIHAETCSA TOJIBKO o0
TEeX II0P, IMOKa €ro pe3yJIbTaThl BOCTpGGOBaHbI OCHOBHBIM 3aITPOCOM.

BroxxeHHEIE OIIEPATOPEL B WITH BBIIOJIHAKOTCSI OOHOBPEMEHHO OPYT C OIPYTOM U C OCHOBHBEIM 3alIPOCOM.
TakuMm o00pa30oM, HOPSOOK, B KOTOPOM OIIEPaTOPhl B WITH 6ynyT dakTUYEeCKU H3MEHSTh [aHHLIE,
Helpenacka3yeM. Bce 3Tu omepaTophl BBIIOJIHSIOTCSA C OOHUM CHUMKOM OaHHbix (cM. ['maBy 13), Tak
YTO OHH H€ MOI'yT «BHIOETH», KakK Ka}KJZ[BIfI N3 HUX MeEeHsdAeT IeJIEeBhIe T&GJ‘[I/II_[BI. 3T0 YMEHBbBIIIaeT
addeKT HempenckasyeMoCcTd (GaKTUUYEeCKOTO MOopPsSaKa M3MeHEeHUsI CTPOK M 03HA4YaeT, YTO RETURNING —
€OVHCTBEHHBIU BapWaHT Ilepefadyd M3MEHEHMUN OT BIIOKEHHBIX OIIEPATOPOB WITH OCHOBHOMY 3aIlpocCy.
Hanpumep, B JaHHOM Cly4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIIHUIN OIlepaTop SELECT BBIAACT LIEHHI, KOTOPhIE OBLIN A0 OeMCTBUS UPDATE, TOTHA KakK B 3aIlpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM t;

BHEIHUM SELECT BBRIIACT M3MEeHEHHbIe OaHHBIE.

HeopHokpaTHOE U3MeHeHHe OOHOM U TOM JKe CTPOKHM B paMKaxX OOHOTO oIlepaTopa He MOOaepKUBaeTCH.
HMmeTh MecTo OymeT TOJIBKO OOHO M3 HEeCKONbKUX M3MEeHEHUU W HaJeXKHO ONpPeeNnTb, KaKoe UMEHHO,
YacTO [OBOJIBHO CIO0XKHO (@ MHOTHA M BOBCE HEBO3MOXKHO). ITO TakK XKe KacaeTcs ciydasi, Korma
CTpOKa yHansieTcs M H3MEHSeTCS B TOM Ke OIlepaTope: B Pe3ylIbTaTe MOXKET OBITh BBIIOITHEHO
TOJIBKO OOHOBNEeHUe. IToaToMy B 00IIeM ciiy4dae ciaeayeT usberaTh IogoOHOT0 HaI0XKeHUS onepanui. B
4YaCcTHOCTH, u3beraiTe moa3ampocoB WITH, KOTOPLIE MOTYT HOBIUSATE Ha CTPOKH, U3MEHSIEMBIE OCHOBHBEIM
OIlepaToOpoM HJIM OIlepaTOpaMM, BJIOXKEHHBIE B Hero. Pe3ymbraT OEWCTBHS TaKWX 3alpoCoB OymeT
HeIpeacKa3yeMbIM.

B Hacrosamee BpeMsd, OJisd oIlepaTopa, U3MeHAIIero gaHHbie B WITH, B Ka4deCcTBe eJIeBOM HeJIb3s
HCIIOJIE30BAaTh Ta6m/1uy, O KOTOpOﬂ OIIPpenesyieHO YCIIOBHOE IIPaBUJIO MJIK IMIPaBUJIO ALSO UJIHU INSTEAD,
€CJIN OHO COCTOHUT U3 HECKOJIBKHX OIIEPaTOpPOB.
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PostgreSQL mpepmocTaBiseT monb30BaTeIsIM O0TaTHIM aCCOPTUMEHT BCTPOEHHBIX TUIIOB HaHHBIX. Kpome
TOTO, ITOJIb30BATENIN MOTI'YT CO34aBaTh cBou TUllH B PostgreSQL, ucnons3ys komauny CREATE TYPE.

Tabnuia 8.1 comepXWUT BCe BCTPOEHHLIE THMOHE MTaHHEIX OOINEro IOJIb30BaHWMS. MHOTHE U3
aJTbTEPHATUBHBIX UMEH, IPUBEOEHHBIX B CTOJOIEe «IICeBOOHMMEBI», MCIIONIb3YIOTCS BHYTPH PostgreSQL
110 UCTOPUYECKUM IIPUYNHaM. B 5TOT CIIMCOK He BKIIOYEHH HEKOTODHIE YCTapeBIINE TUIILL U TUITHL OIS
BHYTPEHHETO IIPUMEHEHU .

Taoauma 8.1. TUOBI TaHHBIX

UM IIceBOpOHHNMBI OnucaHue

bigint int8 3HAKOBOe Iiejoe u3 8 GauT

bigserial serials8 BOCBLMHOAMTHOE IIeI0e C
aBTOYBEeJIMYEHUEM

bit [ ( n) ] OuTOBas CTPOKa (GPUKCUPOBAHHOMN IIUHBI

bit varying [ ( n) ] varbit [ ( n) ] ouToBas CTPOKa IIepeMEHHON OJIUHBI

boolean bool jorudeckoe 3HaueHue (true/false)

box IPSIMOYTONbHUK B IIJIOCKOCTH

bytea IBOWYHLIE TaHHEIE («MacCUB OaMT»)

character [ ( n) ] char [ ( n) ] CHMBOJIbHas CTpOKa (I)I/IKCI/IpOBaHHOfI
OJIUHEBL

character varying [ ( n) ] varchar [ ( n) ] |CHMBOJIBHAsi CTPOKa HepeMeHHOfI
OJIUHEBL

cidr ceTeBoi agpec [Pv4 unu IPv6

circle KPYT B IIJIOCKOCTH

date KajeHmapHas maTa (rof, Mecsll, TeHb)

double precision float8 YUCJIO OBOMHOM TOYHOCTH C IIJIaBaloIle
TOYKOMU (8 0aiiT)

inet agpec y3na IPv4 unu IPv6

integer int, int4 3HAKOBO€E HeTLIpéXﬁafITHoe 1eJjioe

interval [ morng 1 [ ( p) 1 HHTEpBaAJl BpeMeHHn

json TEKCTOBEIE maHHBIE JSON

jsonb nBouuHBIe maHHble JSON, pa3obpaHHBIE

line npsiMasi B IIJIOCKOCTH

lseg OTPEe30K B IIJIOCKOCTH

macaddr MAC-agpec

macaddrs8 Apnpec MAC (Media Access Control) (B
dopmaTe EUI-64)

money IeHexXHas cyMMa

numeric [ ( p, s) ] decimal [ ( p, BEIIECTBEHHOE YUCJIO 3adaHHONU

s) ] TOYHOCTH

path TeoOMeTPHUYECKHUU NIYTh B IIJIOCKOCTH

pg_lsn ITocnemoBaTeNbHBIM HOMEDP B XXKypHae
PostgreSQL

pPg_snapshot CHUMOK HAeHTHu(hUKaTOpa TpaH3aKIui
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1 6e3), xml.

HUMmsa IIceBOpOHUMBI OnucaHue

point reoMeTpHUYecKas TO4YKa B IMJIIOCKOCTH

polygon 3aMKHYTHIM TeOMEeTPUYECKUN IIYTh B
TIJII0CKOCTH

real float4 YUCJIO OAUHAPHON TOYHOCTH C
IIJIaBalolell TOUuKou (4 Oaiita)

smallint int2 3HaAKOBOe OByxXOaMTHOE Ienoe

smallserial serial2 IByxOaMTHOE IeJ10€ C aBTOYBETUYEHUEM

serial seriald 4eTRIPEXOAUTHOE LIEJIOE C
aBTOYBEJIMNYEHHUEM

text CHUMBOJIbHAs CTPOKa IlepeMeHHO’
OJIVHEL

time [ ( p) 1 [ without time BpeMs CyTOK (6€3 4acoBOro 1mosica)

zone |

time [ ( p) ] with time =zone timetz BpeMs CyTOK C YYETOM HaCOBOTO IOsica

timestamp [ ( p) ] [ without time maTta u BpeMs (6e3 4acoBOro Iosica)

zone |

timestamp [ ( p) ] with time zone |timestamptz IaTa ¥ BpeMs C Y4ETOM YaCOBOTO II0sIca

tsquery 3alpoc TEKCTOBOI'O IIOMCKA

tsvector OOKYMEHT [OJisd TEKCTOBOI'O ITIOKMCKa

txid_snapshot CHUMOK UAEeHTU(GUKATOPOB TpaH3aKINi
IJIsl TIOJIb30BaTEIbCKOI'0 YPOBHS (
yCTapeBIINUY THUII; CM. pg_snapshot )

uuid YHUBEPCAIbHBIN YHUKATbHEIN
UOeHTUPUKATOP

xml XML-mauHBIE

CoBMeCTHMOCTH

B ctrangapte SQL omnrcaHbl cienyloine TUITH (MITH UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBEIM IIOSICOM U 6€3), t imest amp (C YACOBEIM IIOSICOM

Kaxpgpiii TUII maHHBIX UMeeT BHyYTpeHHee IIpefCcTaBleHNne, CKPEIToe QyHKIIUAMY BBOAa ¥ BEIBoda. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe dopMmaTtil. OOHAKO €CTh
TUIIBI, YHUKaIbHEIE OJid PostgreSQL, HanpuMep reoMeTpUYeCcKHUe IIyTU, U €CTh TUIIBl, KOTOPEE MOTYT
UMeTh pa3Hble GpopMaTh, HAaIpUMeD, gaTa u BpeMsa. HekoToprle GyHKIINK BBOLA U BLIBOZA HE SABIISIOTCS
B TOYHOCTH OOpaTHBIMH OPYT K OPYTY, TO €CTh pe3yNbTaT (PyHKUMK BEIBOOA MOXKET HE COBIAfaTh CO
BXOOHBIM 3HAYEHUEM U3-3a IOTEPU TOYHOCTH.

8.1. Hucnosblie TunbI

YuUCIIOBEIE THIIBI BKJIIOYAIOT OBYX-, quHpéX—H BOCLMUOAUTHEIE oeJibie, quHpéX-H BOCLMHOAMUTHEIE
Yucjia C IJIaBalolled TOYKOM, a TakKXKe OeCATHUYHBIe 4YMClla C 3ajaBaeMOM TOYHOCTBHIO. Bce 3TU THUIIBI

nepeunciens B Tabnule 8.2.
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Taoauma 8.2. YucjioBbIe THUIILI

UM Pasmep Onucanue Inama3oH

smallint 2 OaiiTa 11eJioe B HeOOJILIIIOM -32768 .. +32767
JuarasoHe

integer 4 6aniTa TUNWYHLIN BEIOOD OIS -2147483648 ..
IIeJIbIX YMcen +2147483647

bigint 8 6auT 1esgoe B OOJILIIIOM -9223372036854775808 ..
JHana3oHe 9223372036854775807

decimal TIepeMEeHHEBIN |BeIleCTBEHHOE YHCIIO0 C mo 131072 uudp oo
YKa3aHHOM TOYHOCTHIO OeCSTHYHOM TOYKH U [0

16383 — mocne

numeric IepeMeHHEBIN |BeIeCTBEHHOEe YHCIIO C mo 131072 uudp oo

YKa3aHHOU TOYHOCTHIO OEeCATUYHON TOYKHU U [0
16383 — mocne

real 4 baniTa BEIIeCTBEHHOEe YHCJIO C TOYHOCTbD B IIpemenax 6
TIepeMeHHOM TOYHOCThIO OEeCSTUYHBIX ITUDP

double precision 8 6alT BelleCTBEHHOE YHCJIO C TOYHOCTD B mpefenax 15
IepeMeHHON TOYHOCTHIO OEeCSITUYHLIX TP

smallserial 2 6aiiTa HeOOoJIbIIIoE IIeJI0e C 1..32767
aBTOYBeJINYEHUEM

serial 4 6anTa 1enoe ¢ aBToyBenuuyenueMm |1 ..2147483647

bigserial 8 6alT OOJIBIIIOE IIeJIoe C 1..9223372036854775807
aBTOYBeJTMYEeHUEM

CHHTaKCUC KOHCTAHT YUCIIOBLIX TUIIOB omnucaH B [Tompasperne 4.1.2. [I71s 9TUX TUIIOB OIIPEIENIEH TTOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIePaTOPOB 1 QYHKIINI. 3a JOTIOTHUTEILHEIMH CBEIeHUSI MU
ob6patuTectk K I'mase 9. [TogpoGHee 9THU THUIILI OITMCAHEBI B CJIEAVIOIINX pa3menax.

8.1.1. Lleno4yucineHHble TUNbI

TumEel smallint, integer M bigint XpaHST Lielble YHCJIa, TO €CTh YKcia 0e3 OpoOHON YaCTH, MMEIOIie
pasHble MOIMyCTHMEIE OHAIa30HEI. IIOMBITKA COXPAHWThL 3HAUeHHe, BHIXOMsdIlee 3a PaMK{ OHalla30Ha,
IPUBEOET K OIINOKe.

Yaiie BCero UCIOJIb3YETCS TUII integer, Kak Haubosiee cOasaHCUPOBAHHBIN BEIOOD MIMPUHEI AUaIa30Ha,
pa3Mmepa u OvicTpomeNcTBUA. TN smallint OOBIYHO TPUMEHSETCS, TOJIBKO KOTHOa KpaliHe BaiKHO
YMEHBIIUTH PAa3Mep OaHHBIX Ha AucKe. THI bigint mpegHa3Ha4deH OJIS TeX CIIy4aeB, KOTOa 4YHCJia He
yMeIlaioTCcs B AUalla3oH THUIA integer.

B SQL ompepeneHbl TONTBKO THUMIH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BEIXOOST 3a PaMKH CTAHOapTa, XOTsI MOTYT paboTaTh U B HEKOTOPHIX apyrux CYB]I.

8.1.2. Yucna c Npou3BOJILHOMU TOYHOCTbIO

TUIl numeric MO3BOJISIET XPAaHUTh YHCIA C OYEeHb OOJBIIMM KonudecTBOM Impp. OH 0coOGeHHO
PEKOMEHIYETCS OIS XPaHeHUs TeHEeXHBIX CYMM U OPYTUX BEIUYWH, TIe BaKHa TOYHOCTb. BEIUMCIeHUS
C THUTIOM numeric JalOT TOUYHEIE PE3YIbTATH, TOe 3TO BO3MOXKHO, HAIpUMep, IPU CJI0KEHUHU, BHIYUTAHUU
¥ yMHOXKeHuu. OOgHAKO OIlepallMy CO 3HAYEHUSIMH numeric BEIIIOIHSIOTCS TOpas3mo MeOjieHHee, YeM C
LeNIbBIMU YUCIIaMH WM C THUIIAMHU C IIJIaBalOIIel TOYKOH, OMMCAHHLIMU B CIIEOYIOIEeM pa3meiie.

Huxe MBI MCHOJIB3YEM CJIEAVIOIINE TEPMUHBI: MdcWwmabd 3HAaYEeHUS numeric OIpenesieT KOIUYeCTBO
OeCATHUYHLIX ITU(P B IPOOHOM YaCTH, CIIpaBa OT JECITUYHON TOYKH, a MOYHOCMb — 00IIee KOJIHUeCTBO
3HAYMMEIX IUGP B YHCIIE, T. €. KOJIUYECTBO PP o o0e CTOPOHHI MeCATHYHOH TOuKM. Hampumep,
yucio 23.5141 uMeeT TOYHOCTL 6 ¥ MaciTad 4. LlenouyucieHHble 3HaYeHUI MOXKHO CYUTATh YUCIJIAMH
¢ MactrrabomM 0.
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Ins cronbua TuIa numeric MOXKHO HACTPOUTh U MAKCUMAIbHYIO TOYHOCTD, 1 MAaKCHMaJIbHBIN MacIITad.
Cronber Tuna numeric 00BABASIETCS CJIEAYIOMINM 00pa3oM:

NUMERIC (TouHOCTE, Macmrab)

TouyHOCTE [OMXKHA OBITHL IIOJIOKUTEJIPHOM, a MacimTa® IIOJ0XUTEJIPHEIM HIIH PABHBIM HYITIO.
AnbTepHaTUBHBLIA BapHuaHT

NUMERIC (TOUYHOCTE)
ycTraHaBnauBaeT Macitab 0. Popma:
NUMERIC

0e3 yKasaHHMs TOYHOCTM M MacmTaba co3maéT cToibell, B KOTOPOM MOXKHO COXPaHSTb YHCJIOBHIE
3Ha4YeHUs JII000M TOYHOCTH U MaciinTaba B IIpefenax, MoagepKuBaeMbIX CUCTEMOM. B cTosnb1re aTOro THIIa
BXOOHBIE 3HAYEHUS He OyAyT MPUBOAUTHLCS K KaKOMYy-Tu00 MaciiTaby, TOrga Kak B CTONOIIaX numeric C
SIBHO 3aJaHHBIM MacIITaboM 3HauYeHUs MOATOHSIOTCA Imofn 3TOoT Maciiutab. (CtangapT SQL yTBepXpaaer,
YTO IO YMOJTYAHUIO IOJIKEH YCTaHaBIUBATHCsI MaciuTab 0, T. . 3HaUYEHUS HOMKHBI TPUBOAUTHCS K II€JTHIM
yucaaM. OgHAKO MBI CUMTaeM 3TO He O4YeHb MOJIe3HBIM. Eciiu [j1g Bac BaXkHa II€PEeHOCUMOCTh, BCerga
yKa3bIBaliTE TOYHOCTH U MacIuTab siBHO.)

IIpumMeuyaHnue

MaxkcuMainbHO JOoIyCcTuMasl TOYHOCTh, KOTOPYIO MOXKHO yKa3aTh B 00bsBIeHUN THIIa, paBHa 1000;
€CIu Ke UCIIONIb30BaTh NUMERIC 0e3 yKa3aHHUsS TOYHOCTH, OEHCTBYIOT OTDaHUYEHUs, ONIMCaHHbIE
B Tabmnuiie 8.2.

Ecnu macmita® 3HaveHHs, KOTOPOE HYKHO COXPAaHUTh, IIPEBHIIIAeT 00bABIEHHHIM MaciiTab cTomnbia,
cucTeMa OKPYTJIUT ero OO 3afaHHOI'o Komu4uecTBa Iudp nocie TouKu. Eciu xKe mocse 3Toro Konmu4ecTBo
uudp cjieBa B CyMMe C MaciITaboM MPEBHICUT OOBSIBIEHHYIO0 TOYHOCTD, IIPOU30UAET OIrbKa.

YwucnoBele 3HAYEHUST (PU3NUYECKH XpaHATCA 0e3 KakKux-nubo MOMOTHSIONINX HYJIeH CjlieBa MM CIIpaBa.
Takum o0Opa3oM, OOBSIBISIEMBIe TOYHOCTH M MaciuTa® cTomOlla OIpemesioT MaKCHMAalbHBEIM, a He
(urcupoBaHHBIM pasMep xpaHeHus. (B 3TOM CMBICIE TUII numeric OOJbIE TTOX0XK Ha TUI varchar (n),
4yeM Ha char (n).) [Ie¥iCTBUTENbHEIN pa3Mep XpaHEeHUsS TaKOro 3HAYEeHUs CKJIambIBaeTcs U3 OByX OauT
U1 KaXX[OM TPYIIEL U3 YeTHIPEX UMD U HOTOTHUTEIFHEIX TPEX-BOCHKMU OaiT.

TToMUMO OOBIYHBIX YHMCEJI THII numeric IMO3BOISET COXPAaHUTh CIeliaabHoe 3HaYeHne NaN, YTO 03HaUaeT
«not-a-number» (#e yucno). Jlrobast omepanus C NaN BBIIA€T B pe3yiabTaTe TOXKe NaN. 3amuCHBas 3TO
3HAYEHWEe B BUAE KOHCTAHTHI B KoMaHOe SQL, ero Hy>KHO 3akKJO4YaTh B almocTPOdHl, HAIIPUMEP TakK:
UPDATE table SET x = 'NaN'. Perucrtp CUMBOJIOB B CTPOKE NaN He BazKeH.

IIpumMeuyanue

B GonbIIMHCTBE peanu3aluil «He YUCa0» (NaN) CUUTaeTCs He PaBHBIM JII000MY APYTroMy 3HaYEHUI0
(B TOM umcIe u caMoMy NaN). YToO®I 3HAUEHUS numeric MOXKHO OBIJIO COPTHPOBATH U UCIIOIb30BaTh
B IpeBOBUIHBIX MHOEKcaX, PostgreSQL cumTaeT, 4TO 3Ha4YE€HUA NaN pPaBHEL PYT OPYTY U IPU 3TOM
OoJIbIlle JIIOOBIX YUCJIOBBIX 3HAYEeHUHU (He NaN).

Tumnsl decimal ¥ numeric paBHO3HauHbLl. O0a 3TU THUIIA ONKUCAHEI B cTaHmapTe SQL.

ITpu OKpyrjieHWM 3HAUEeHUU TUN numeric BBIOAET YMCIIO, OOJIbINIee II0 MOAYII0, TOorga Kak (Ha
OONbIIMHCTBE IINAaTPOPM) THUIBI real U double precision BBIOAIOT ONMIKaWIllee YETHOE YUCIO.
Hanpuwmep:

SELECT x,
round (x: :numeric) AS num_round,
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round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ +___________+___________
-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. Tunbl C N1aBalOLLLEN TOYKOM

Tumnsl maHHBIX real U double precision XpaHAT OPUOMUKEHHBIE YHMCIIOBLIE 3HAYEHUS C IIePEeMEHHOM
TOYHOCTBI0. Ha Bcex momepK1uBaeMbBIX B HACTOSIIee BpeMsi ITaTGopMax 9TU TUITHI peau3yloT CTaHIapT
IEEE 754 pgns oBOWMYHON apudMETHKH C IMJIaBaloliel TOYKOM (C OOMHAPHOM M OBOMHON TOYHOCTHIO
COOTBETCTBEHHO), B TOM Mepe, B KaKOU ero IMOAOepzKUBAIOT ITPOIIECCOp, OllepallioOHHas CUCTeMa U
KOMIIUJIATOP.

HeTouHOCTh 37ieCh BHIpaXKaeTCs B TOM, YTO HEKOTOPhIE 3HAYEHUSI, KOTOPHIE HENIb3sd ITpeoOpa3oBaTh BO
BHYTPEHHUM QopMaT, COXPaHAIOTCS NPUOIUKEHHO, TaK YTO IOJIyYeHHOE 3HaYeHUe MOXKET HEeCKOJIbKO
OT/IMYAThCSA OT 3aIllMCaHHOI0. YIpaBJjieHue MOJoOHBIMY OmMOKaMMU U UX PacIpoCTpaHeHue B Ipollecce
BBIYMCIIEHUH SABJISETCS IIPeAMETOM U3Y4YEeHUs LIeJIOT0 pa3felia MaTeMaTUKHU M KOMIIBIOTEPHOM HAayKH, U
37ech He paccMaTpuBaeTcs. Mbl OTMETUM TOJIBKO CIIeOyIoIIee:

 Ecnu Bam HY2KHa TOYHOCTD IIPU XPaHEeHKWH W BEIYUCIIEHUAX (HaanMep, OJIs JeHEeXKHBIX CYMM),
HCHOHBSyfITe BMECTO 9TOI'0O THII numeric.

e Ecnu BH XOTUTE BBHINOIHATE C 3TUMHU TUIAaMHU CJIIOKHBIE BBIUUCIIEHUS, UMEIOIIINe 6OJ'ILI.T.IYIO
BAaXKHOCTB, TIIATEJIbHO U3YYUTE Pealn3alluio onepauI/Iﬁ B Baleu cpene u 0CO0EHHO IIoBeneHue B
KpafIHPIX Cliy4dasax (6eCKOHe‘-IHOCT]:, aHTI/IHepeHOTIHeHI/Ie).

» TIpoBepKa paBEHCTBA ABYX YUCEJI C IIJIaBalollel TOYKOU MOXKET He BCerga gaBaTh OKUOaeMbI
pe3ynbTar.

Ha Bcex mommepzXKuBaeMBIX cedyac maaTdopMax THUII real MOXKET COXPAHUTh 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 ¢ TOYHOCTBIO HE MeHbIlle 6 OecATUUYHBLIX Hudp. Tul double precision IpemnaraeTt
3HAYEeHWs B OuanaloHe mpubmuautenbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTHIO He MeHbIle 15 mudp.
ITombITKa COXPAHUTh CJIMIIKOM OOJIBININE HUITH CIUIIIKOM MajleHbKHe 3HaYeHHUs NPUBeneT K omnoke. Eciu
TOYHOCTb BBOJMMOI'O YHCJIa CIHUIIKOM BeJIMKa, OHO OymeT OKpPyTriaeHOo. IIpu MOmBITKe COXPaHUTh YHCIIO,
6u3koe K 0, HO HeIpeacTaBUMOe KakK OTIudYHoe oT 0, Ipou30HméT omnbKa aHTUIIePEeTOoTHeHH .

[To ymomyaHMIO dYHCIa C IIJIaBalolledl TOYKOM BHIBOOSTCS B TEKCTOBOM BHAE B KpaTdauIlleM
TOYHOM OECSITUYHOM ITPEICTABIIEHUHN; BEIBOIUMOE IECSITUYHOE 3HaUYEeHHEe OKa3bIiBaeTcs 6oyee OIU3KUM
K UW3HaAYaJgbHOMY [OBOMYHOMY 4dYHCIIy, 4YeM Iiob6oe [Opyroe 3HadeHUe, IIPEACTAaBUMOE C TOM IKe
OBOMYHOM TOYHOCTHIO. (OMHAKO BHIBOOMMOE 3HaUYEHUE B TEKyIllel peanm3aluyd HUKOTOa He HaXOOUTCS
MoOYHO TIOCepemuHe MeXKOy [OBYMsI IIPEACTAaBUMBIMM [OBOWYHBLIMK 3HAYEHUSIMU, BO u30exkaHUe
pacIpoCcTpaHEHHOM OMINOKY ¢ QYHKIIMSIMM BBOIA, HE YUUTHIBAIOIIMMHU KOPPEKTHO IPABUJIO OKPYTIEHU S
mo OmzKamlIillero 4YE€THOro.) BrIBogmMoe 3HadYeHHEe MOXKeT 3aHMMaTh He Oomnplie 17 3HaYalmmx
OeCATUYHLIX ITUQP OIS TUIIA float8 1 He Oombine 9 mmudp oisa tuma floatd.

IIpuMmeyanue

IIpeoOGpa3oBaHue B KpaTdyaWIIUP TOYHBIM BHUM IIPOM3BOAUTCSA TOpa3do OBICTpee, 4YeM B
TPagUIIMOHHOE NIPENCTaBJIeHNE C OKPYTJIEHUEM.
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II719 COBMECTUMOCTH C pPe3yiIbTaTaMU, BhIJaBaeMBIMU CTaphIMU BepcusiMu PostgreSQL, u yMeHbIIEeHUS
TOYHOCTH BBIBOOMMBIX UYHCEJ, KOTrma 9To TpebyeTcsa, B mapaMeTrpe extra float digits mozkHO
BHIOpPATh TaKXKe BapHAHT OKPYIJIEHHOTO OeCSTUYHOro BhIBoma. Co 3HaueHueM ( BOCCTaHaABJIMBAETCS
IelCTBOBaBIllee paHee 10 YMOJIYaHUI0 OKPYTJIeHUe Yucia A0 6 (and tuna float4) unu 15 (onsa float8)
3HayYallluX AeCATUYHHIX UPp. [Ipy oTpUIlaTEeIbHBIX 3HAYEHUSIX YHCJIO 3HadallluX IUdp yMeHbIIaeTCs
IOMOJIHUTEJIFHO; HAIIPUMED, IIPHU -2 pe3ybTaT OymeT OKPYTIEH oo 4 unu 13 mudp, COOTBETCTBEHHO.

ITpu mrobom 3Hauenuu extra float digits, Gombirem 0, BEIOMpaeTCst KpaTdyaiiliee TOYHOe MpeicTaBlIeHHe.

IIpuMmeyanue

IMpunoxkeHusi, KOTOPHIM OBITM HYXKHBI TOYHBIE YWCJIOBbIE 3HAYEHMS, PaHBIIE 3agaBajid OJist
mapameTrpa extra float digits 3mauenwe 3, 4T06B mONyuuTh uX. OHM MOTYT IIPOHOOJIKATH
HCIIOJTb30BaTh 9TO 3HAUEHWE [JIT MAaKCUMaJIbHOM COBMECTUMOCTH C PA3HLIMU BEPCUSIMHU.

B pomonHeHme K OOBIYHEIM YMCJIOBEIM 3HAUEHHUSM THUIIEI C IIaBalolle TOYKOU MOT'YT COOepzKaThb
cilenymwume CrienuaJIbHbIe 3HaAYEeHUA:

Infinity
—Infinity
NaN

OHM TpPencTaBNISIIOT ocoOble 3HauYeHMs, onucaHHble B IEEE 754, cOOTBETCTBEHHO «OECKOHEYHOCTH»,
«MHHYC OECKOHEUHOCTBh» M «HE YMCIJIO». 3alKChiBasi 3TH 3HAYEHUsS B BUOe KOHCTAHT B KoMaHme SQL,
UX HYKHO 3aKJ/JIo4YaTh B aloCTPOdE, HalpuMep TakK: UPDATE table SET x = '—Infinity'. Peructp
CHMBOJIOB B 3THUX CTPOKaX HE BaXK€EH.

IIpuMmeyanue

Cormacuo IEEE754, NaN He DOJI?KHO CYMTAThCs PAaBHBIM II000MY OPYTOMY 3HAYEHHUIO C IIJIaBaoIIen
TOYKOM (B TOM 4YHCIJIE M caMoMy NaN). UToOBI 3HA4YEeHWS C IIJIAaBAlOIMIel TOYKON MOXKHO OBLIO
COPTUPOBaTh ¥ UCIOJIL30BaTh B IPEBOBUOHLIX HHOeKCaxX, PostgreSQL cumTaeT, 4TO 3HaYeHUT NaN
PaBHEI OPYT OPYTY, U IIPU 9TOM O0JIbIlle TI00BIX YUCIOBLIX 3HAYEHUM (He NaN).

PostgreSQL Takxke nopmepzkuBaeT GopMaThl float U float (p), OTOBOPEHHBIE B cTaHmapTe SQL, mns
YKa3aHWsd HETOYHBIX YMCJIOBBEIX THIIOB. 3)1er p ompeneiigserT MUHHUMAJIBHO OOIMYCTHMYIO TOYHOCTHE B
OsouuHbIX 1P pax. PostgreSQL BoconpuHUMAaET 3allMCh OT float (1) mO float (24) KakK BEIOOP THUMA real,
a3aHHCbOTfloat(25)nofloat(53)KaKBHﬁopTHHadouble precision.3HaquHH}3BHeﬂOHyCTHMOFO
Ouaria3oHa BRI3BEIBAIOT OMIMOKY. Eciiu float yKa3biBaeTcsl 663 TOYHOCTH, IOAPa3yMeBaeTCs THUIl double
precision.

1.4. NocnepoBaTesibHblie TUMNDbI

IIpumMeuyanue

B asTrom pa3pmerne omuchiBaeTcs cnenmduuHb mans PostgreSQL cmoco®6 co3maHus cTosbra
c aBroyBenmueHweM. [Ipyroii cmoco®, COOTBeTCTBYIOIUI cTaHmapTy SQL, 3akiiodaeTcss B
KMCIIOIb30BAaHUH CTOJIOIIOB UAeHTUDHUKAIINYN U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

TUIBl JAaHHBIX smallserial, serial M bigserial He SIBJISAIOTCS HACTOSUIMMU TUIIAaMU, @ IPENCTABIISAIOT
coboli mpocTo ymoOHOe CPEeNCTBO IJIA CO3MaHUSA CTOJIONOB C YHUKAJILHBEIMM HOeHTUDUKaTOpamMu
(momo6HOE CBOMCTBY AUTO_INCREMENT B HeKOTOpPEIX CYEB]I). B Tekyle# peanu3aiuy 3allUCh:

CREATE TABLE wmm4a_rabmuner (
Mg _cronbrga SERIAL
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)i
paBHO3Ha4YHa CJIeOyILIUM KOMaHOaM:

CREATE SEQUENCE wmmg rabmnuyel_uMmg_cronbra_seq AS integer;
CREATE TABLE wmMg_rtabmuner (
umMg_cronbrya integer NOT NULL DEFAULT nextval ('mmg_rabaunel_umMg _cronbyua_sedq')
)i
ALTER SEQUENCE mMg_rTabuunel_umMd_cTonbna_seq OWNED BY ummg rabmuyel. uMd_cTonb1a;

To ecTh mpu OIpemeleHHH TaKOro THMIA CO3MaETCs IIeIOYHCIIEHHBIM CTOoj0ell co 3HadYeHHeM II0
YMOJITYQHHUIO, M3BJIEKaeMbIM M3 TeHepaTopa IM0oCIeOoBaTeIbHOCTHU. UTO0OBI B cTONOEI] Henb3sd OBLIO
BcTtaBuTh NULL, B ero onpepnenenue qo06aBiIsieTcss orpaHuYeHue NOT NULL. (Bo MHOTHUX cinydasix TaKiKe
MMeeT CMBICTT J00aBUTh OJIST 3TOTO CTOJOIla OrpaHWYEeHMs UNIQUE MM PRIMARY KEY [JIS 3alllUTHI
OT OIMOOYHOro moOaBleHUs OyOIHUPYIOMINXCS 3HAUYEeHHNW, HO aBTOMATHYECKH 3TO HE MIPOUCXOMIUT.)
IMocnemusis KOMaHOa OMIpefesseT, YTO IOCIeOOBaTEeIbHOCTh «IIPHUHAMOJIEeXRKHUT» CTOJIOIy, TaK YTO OHa
OymeT ymaneHa IpH yOaJdeHuU CTOJIONA UK TaOIHITHL.

IIpuMmeyanue

Tak KakK TUIH smallserial, serial M bigserial pealW30BaHbI Yepe3 MMOCJIEOOBATEIbHOCTH, B
YHCJIOBOM PSIAy 3HAYEHUM CTOJIOIla MOTYT 0OpPa30BHIBATHCS IPOIMYCKU (MITH "OHIPHI'), maxke eciu
HUKaK#We CTPOKM He yHOalsaAauch. 3JHa4YeHUHe, BHIAEIEHHOE U3 II0CIEeO0BaTEeIbHOCTHU, CUYMTaAETCH
"3aeliCTBOBAaHHLIM", JaXke eCJIM CTPOKY C 9TUM 3HAUYeHHEeM He yHajaoCh BCTAaBUTh B TAOIHUIy. DTO
MOZKeT IIPOM30HTH, HAaIPUMep, IIPKH OTKATe TPaH3aKINM, NoOaBidioIlel maHHble. CM. oIlMcaHUe
nextval () B Pazgene 9.17.

YT0OBI BCTABUTH B CTOJ'I6€I_[ serial ciepylolliee 3HaYeHUe II0CJIeJ0BaTEeJIbHOCTU, eMy HY>KHO IIPHUCBOUTH
3Ha4YeHue I10 YMOJIYaHHUIO. 9TO MOXKHO CfiejiaThb, 100 UCKIIIOYUB €r0 U3 CIIHCKA CTOJ'I6L[OB B oImeparTtope
INSERT, nubo ¢ IIOMOIIIBIO KJTIOYEBOI'0 CJIOBa DEFAULT.

HNMeHa THHOB serial M seriald PABHO3HAYHBI: OHU CO3OAIOT CTOJIOLTEL integer. Tak ke SBIISIOTCA
CHHOHMMAMM MMeHa bigserial W serial8, HO OHH CO3[alOT CTOJOIEI bigint. THUII bigserial cilenyer
HUCIIOJIb30BaTh, €CJIM 3a BCE BpPEeMs JKW3HM TabJMILI MJIaHUPYETCS MCIIONIb30BaThb OObIIe 4YeM 2
3HaueHuM. M HakKoHell, CHHOHUMAaMHU SIBJISIIOTCSI KMeHa THUIIOB smallserial ¥ serial2, HO OHM CO3[aAlOT
croynber] smallint.

ITocnmemoBaTenbHOCTh, CO3WaHHASA [OJId CTOJ'I6LI8. serial, aBTOMATH4YECKHU yHajsieTCsd HIPU yOalleHUHn
CBA3aHHOTI' O CTOJ'I6]_[8. ITocnegoBaTeIbHOCTE MOXKHO YOAQJIIUTh U OTOEJIBHO OT CTOJI6].[8, HO ITPHU 3TOM TaKXKe
6y;£[eT yOoaJlieHo oIIpeneyeHne 3Ha4YeHus 110 YMOJIYaHHUIO.

8.2. leHe)XHble TUNbI

Ty money XpaHUT OEHEXKHYIO CYMMY C GUKCUPOBAHHOM APOOHOM YacThio; cM. Tabnuily 8.3. TOYHOCTH
OpoOHOYM YacTu OmpenessieTcss Ha ypoBHe 0a3bl MaHHBEIX MMapaMeTpoM lc monetary. IIis muama3oHa,
TMOKa3aHHOTO B TabmuIle, IPEAnoaraeTcs, YTO YMCI0 COOEPXKUT [Ba 3HaKa ITOC/e 3amlsaTou. BxomHbie
maHHbIE MOTYT OBITh 3aIMCAHHI TO-PAa3HOMY, B TOM YHCJIE€ B BUE II€/IbIX ¥ IPOOHBIX YUCETT, a TAKIKE B BUME
CTPOKHY B IeHEeXKHOM ¢opMaTe, HAmTpuMep '$1, 000.00"'. BEIBOOSATCSA 3TU 3HAYEHUS OOBIYHO B IEHEKHOM
dbopmarte, 3aBUCSIIEM OT PETHOHAIBLHBEIX CTAHOAPTOB.

Taonumna 8.3. [leHeXHbIe THIIbI

UM Pa3smep Onucanue Inama30H

money 8 6auT OeHeXHasd cyMMa -92233720368547758.08 ..
+92233720368547758.07

TaK Kak BEIBOOUMEBIE 3HAUYEHHUSI 3TOT'0 THUIIA 3aBUCAT OT PETHOHAJIBHBIX CTaHOAPTOB, IIOIIEITKA 3arpy3uTh
OaHHBIE THUIIA money B 6a3y OAHHBIX C OPYTHM IIapaMeTPOM lc_monetary MOXKET OLITH Heynaquﬁ. Bo
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usbexaHue HOJIO6HI>IX HpOGHeM, IIpexne 4eM BOCCTaHABJIMBATh KOIINIO B HOBYIO 6&3y OAaHHBIX, yﬁeJII/ITeCL
B TOM, 4TO IIapaMeTp lc_monetary B 3TOU Oa3e OaHHBIX UMEET TO JKe 3HaueHHe, YTO U B UCXOTHOM.

3Ha4YeHUs TUNOB numeric, int ¥ bigint MOXHO IIPUBECTU K TUNY money. [IpeoOpa3oBaHUs TUIIOB real
1 double precision TakK K€ BO3MOZKHEI Yepe3 THUII numeric, HAIIPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OpgHakKO HCIIOIb30BaTh YHCIA C IMaBaloOIled TOYKOM OIS OeHEeXXHBIX CyMM H€ PEKOMEHOYeTCdA H3-3a
BO3MOXKHEIX OIITHO0K OKPYTJIEHUs.

3HaYeHne money MOXKHO MIPUBECTU K THUMNY numeric 0€3 MOTepu TOYHOCTHU. IIpeobpa3oBaHue B OPYTHeE
THUIIBI MOXXET ObITh HETOYHBEIM ¥ TaKXKe HOJIKHO BHITIOHSITLCS B [IBA JTala:

SELECT '52093.89'::money: :numeric::float8;

IMpu meneHWM 3HAYEHUS THUIA money Ha I[EJI0€ YHCIIO BBIIOIHSETCSH OTOpachiBaHUE APOOHOM YaCTH
¥ TOoJy4YaeTcs Ilejioe, OmuxKaiiimee K HyI0. YTOOB HOMYyYUThH Pe3yAbTaT C OKPYTJIEHHWEM, BBITIOJTHUTE
mejleHue 3HAYEeHUs C MJTaBaloIel TOYKOW UK IPUBEUTE 3HAUYEHNEe TUIIA money K numeric A0 AEEHU,
a 3aTeM IIpPUBEOUTE Pe3yNIbTaT K TUIY money. (ITocmemgHu#l BapuaHT MPeOIOYTHTEJIbHEE, TaK Kak
HWCKIII0YaeT PUCK mOoTepu TOYHOCTH.) Korma 3HaYeHWE money OENIUTCS HA APYroe 3HAYEHHUE money,
pe3ynbTaToM OyIOeT 3HaueHue Tula double precision (TO €CTh TPOCTO YMCIO, HE MeHEXKHAasT BeTUYNHA);
OeHeXHbIe eIUHUIIE U3MEPEHUS TIPHU JeJIEHNHU COKPAIaiTCs.

8.3. CUMBOJIbHbIE TUMbI

Taoaumna 8.4. CHMBOJ/IBHBIE THIIBI

HUmMmsna OnucaHue

character varying( n), varchar( n) CTPOKa OTPaHUYEHHOU IIePEMEHHOU OIUHEI

character ( n), char( n) CTpoKa (GPUKCUPOBAHHOM MJINHEI, HOIIOJTHEHHAS
mpobemamMu

text CTPOKa HEOTPaHUYEHHOU ITepeMEHHON OJIUHBI

B Tab6mnuie 8.4 mepeuyncieHbl CHMBOJIBHEIE TUITEI OOIIIET0 Ha3HAYeHUs, HOCTynHbIe B PostgreSQL.

SQI,OHpeHeHHeT IOIBAa OCHOBHBIX CUMBOJIBHEIX TUIIA: character varying(n) YU character(n), TO€e n —
IOJIOXKUTEeJIbHOe yuciio. Oba 3aTH TUIa MOTI'YT XPAaHUTb TEKCTOBBIE CTPOKHU JZ[J'II/IHOfI OO n CHUMBOJIOB (He
OaiiT). [TomBITKa COXPAaHUTh B CTONOIE TAKOro THUMA 0ojlee MIMHHYIO CTPOKY IPUBEHOET K OIINOKe, eCliu
TOJIBKO BCe€ JIMIITHKWE CHUMBOJIBI HE ABJIAIOTCS npo6enaMH (TO]"JIa OHU 6YJIYT yYCedeHbl 0O MaKCHUMaAJIbHO
OOMYCTUMOM OJIMHEI). (DTO HECKOJBKO CTPaHHOE HCKII0UeHHNe IIPOAMKTOBaHO cTaHmapToM SQL.) Ecnu
OJIHA COXpaHHeMOfI CTPOKH OKa3bIBAa€TCs MEHBIIIE O6'b$IBJI€HHOﬁ, 3HAQYE€HUd THUIla character 6YIEYT
OOMOJIHATCSA Ipo0ejlaMu; a TUII character varying IIPOCTO COXPaAHUT KOPOTKYIO CTPOKY.

[Tpy DOMBITKE sIBHO IIPUBECTU 3HAUEHUe K TUNY character varying(n) HUIU character (n), 4acTb
CTPOKH, BBIXOHSINAsl 3a IPaHHUIy B n CHMBOJIOB, yOalsieTCs, He BBI3BIBasg OImMOKH. (ITO Takke
IPOOUKTOBAHO cTaHmapToM SQL.)

3amucu varchar (n) W char (n) SBASIOTCS CHUHOHHMAaMHM character varying (n) ¥ character (n),
COOTBETCTBEHHO. 3allMCHU character 6€3 yKa3aHUs [AJIUHBEI COOTBETCTBYET character (1). Ecnu xke gnuHa
He YKa3bIBaeTCs IJIA character varying, 9TOT TUO OyAeT HNPUHUMAThL CTPOKM JIIOO0Or0 pa3mMepa. ITo
oBefeHue ABIsAeTca pacmupenueM PostgreSQL.

ITomumo sToro, PostgreSQL mpennmaraeT TUII text, B KOTOPOM MOXKHO XPaHUTb CTPOKU ITPOM3BOJIBHOMU
OnIuHBL. XOTS TUII text He ONMCaH B cTaHmapTe SQL, ero nognepxuBaioT ¥ HeKOoTopeie apyrue CYB]I SQL.

3HaYeHUSA THUIIA character (U3HUYECKH MHOOIOJHSIOTCS MOpobGelaMH OO n CHMBOJIOB M XPAHSTCS, a
3aTeM oToOpaxkalTcs B TakoM Buae. OOHAKO NOpPH CpPaBHEHWM [OBYX 3HAYEHWM THUIIA character
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OOIIOJIHAIOIIIN e Hp06eHBICqHTaKHCH HEe3Ha4YallluMUu " HFHOpHpYDTCﬂ.C IIPAaBUJIaMH COPTHUPOBKHU, I'Ie
HpOGGJ’IBHLIe CHMBOIJIBI ABJIAIOTCA 3HAYAIllMMHK, 3TO IIOBeOE€HHEe MO2XKEeT IIPUBOOUTH K HEOXKHUIAHHBIM
pe3ynbTaTaM, HanpuMep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHéTlIue
(ycrmoBue OymeT MCTHHHBIM), XOTsI B jokanmu C cuMBOn mpofejia cyuTaeTcss OOJbIlle CHUMBOJIa HOBOM
cTpoku. IIpu mpuBegeHUN 3HAaUEHUS character K APYrOMY CUMBOJIBHOMY TUITY AOIOIHSIONINE TTPOOEIh
oTOpacHBalOTCSA. 3aMETbTE, YTO OTU ITPOOETEl HeCym CMBICIIOBYIO Harpy3Ky B THUIIaX character varying
¥ text W B IIPOBEPKAX IT0 I1abI0HaM, TO €CTh B LIKE M PEryIsiPHBIX BhIPAKEHHUSX.

Kakme MMEHHO CHMBOJBI MOXHO COXPAHUTh B 3THX THUIIAaX OAHHBIX, 3aBUCUT OT TOTO, KakKOW Habop
CUMBOJIOB OBINT BRIOpaH MpPU co3gaHuu 6a3bl AaHHBIX. OOQHAKO CUMBOJ ¢ KogoM O (MHOTTA Ha3bIBAEMBIN
NUL) coxpaHUTb HeJb35, BHE 3aBHCHUMOCTHU OT BEIOpAaHHOrO Habopa CHMBOJIOB. 3a IIOAPOOHOCTSIMU
obpatuTecs K Pazgemny 23.3.

[nnss xpaHeHUsT KOPOTKOM CTpoku (mo 126 GaiiT) TpebOyeTcss HOMOMHUTEJIBbHBEIM 1 6aliT mmioc pa3Mep
caMoOU CTPOKHY, BKIIIOYasl OONIOIHSAIONINEe IPOOeNEl /i TUla character. I CTPOK AJIWHHEE TpeOyeTcs
He 1, a 4 pomonHUTeNbHBIX OaliTa. CHUCTeMa MOXKET aBTOMATUUYECKM CXKUMaTh [JIMHHBIE CTPOKH,
Tak 4To (U3UYECKUU pa3Mep Ha [OUCKe MOXKeT ObITh MeHbile. OdYeHb OJIMHHBIE TEKCTOBBIE CTPOKU
IIEpPEeHOCATCSA B OTHENIbHEIe TabIuIlkl, YTOOE OHM He 3aMefIsiny paboTy ¢ OIpyruMu cTonbuamu. B moboMm
Cllydae MaKCHMalbHO BO3MOJXKHEIM pa3Mep CTPOKU cocTaBnseT okono 1 I'B. (JomycTuMoe 3HadYeHUe
n B OOBSIBJIEHWN TUINA OAHHBIX MEHBIIE 3TOr0 YHCJIAa. ITO OOBSICHAETCS TeM, YTO B 3aBUCHUMOCTH OT
KOOWPOBKM KaXKOBIW CHMBOJI MOXKET 3aHUMaTh HECKOJIbKO 0aiT. Eciu BHI KejaeTe COXpaHATH CTPOKU
0e3 oIpeNeNIEHHOTO IIpefeia OJIMHBL, UCIOJIb3yUTe TUIH text WU character varying 0e3 yKasaHUs
IONIUHEL, a He 3a7jaBaiiTe Kakoe-nubo 60IblIoe MaKCUMallbHOe 3HaYeHueE.)

IToocka3ka

ITo GBEICTPOOENCTBUIO 3TH TPH THIIA MPAKTUYECKHU HE OTJIMUAIOTCSA APYTr OT Apyra, He cYuTas
00JIBIIIET0 Pa3Mepa XpaHEeHUs [JIsI TUIIA C OOMOTHSIOIINME ITPo0elaMy 1 HECKOJIBKUX MAIlTMHHBIX
orepanui [js MPOBEPKHU [JIMHEI TPY COXPAaHEHUU CTPOK B CTONOIIE C OTPaHNYEHHOM IIUHON. X0TSA
B HeKOTOPHIX CYB]I Tumn character (n) paboraet 6vicTpee Opyrux, B PostgreSQL aTo He Tak; Ha
mesie character (n) OOBIYHO OKa3bIBAETCSA Me[jIeHHee OCTaJIbHLIX TUIIOB U3-3a 60/IbIIEeT0 pa3Mepa
OaHHEBIX U 00Jiee MeIJIeHHOU COPTUPOBKU. B OOJIBIIMHCTBE CIIydaeB BMECTO HEro JIy4llle IPUMEHATh
text UJIHU character varying.

3a wmH(pOpMalmel 0 CHHTAKCHCE CTPOKOBBIX KOHCTAHT oOpatutech K Ilompasmeny 4.1.2.1, a 00
UMEIOIINXCS ornepaTopax U GYHKIUAX Bbl MOXKeTe Y3HaTh B [J1aBe 9.

IIpumep 8.1. Ucnnonb30BaHHEe CHMBOJIBHBIX THIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok'");

SELECT a, char_length(a) FROM testl; —--
a | char_length

______ +_____________

ok \ 2

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

OUIMBKA: 3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- gBHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
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ok | 2
good \ 5
too 1 | 5

OyHKIOUA char_length paccMaTpuBaeTcsa B Paspgene 9.4.

B PostgreSQL ecThb eIné gBa CUMBOJILHBIX TUNa (PUKCUPOBAHHOU AJIMHLL, IPUBENEHHEIEe B Tabnuie 8.5.
Tun name cO3maH MO/bKO OJISI XPaHEHUS UOEHTU(GUKATOPOB BO BHYTPEHHUX CUCTEMHBIX Tabmumax
¥ He IIpefHa3HadYeH Ojid OOBYHOIO NMPUMEHEHUS II0JIb30BaTe/IIMU. B HacTosIee BpeMs €ro mjIMHAa
cocTapisieT 64 Gatita (63 ASCII-cuMBoOJIa IIJIIOC KOHEUYHLIM 3HAK), HO B HCXOOHOM Kofe C OHa 3afaeTcs
KOHCTa@HTOM NAMEDATALEN. DTa KOHCTAHTa OINpPefesisieTCs BO BpeMS KOMIUIAUUU (M €€ MOKHO MEHATh
B OCOOBIX CiIy4dasiX), a KpoMe TOTo, MaKCUMajbHas [JIMHA 10 YMOJYaHWUIO MOXKeT OBITh yBeJInueHa B
Clenyomux Bepcusx. Tunm "char" (o6paTuTe BHUMaHKWE Ha KaBBHIYKM) OTJIMYAETCS OT char (1) Te€M, 4TO
OH (PaKTUYECKHU XPAHUTCS B ogHOM OaiiTe. OH MCIONIB3yeTCS BO BHYTPEHHUX CUCTEMHBIX TabGIuUIax OJis
IIPOCTHIX TIEPEYUCIIEHUN.

Taonuma 8.5. CienuanbHbBIEe CHMBOJIBHBIE THUIILI

MsT M NHCaHHU

n Pa3me Onucanue

"char" 1 GaitT BHYTPEHHUN OOQHOOANTHBEIN THUT

name 64 6aiita BHYTPEHHUU TUII OJI UMEH
00BEKTOB

8.4. 1BOUYHbIE TUNbI AAaHHbIX
[t XpaHeHWs OIBOMYHLIX JAaHHHIX ITPeOHa3HaYeH TUM bytea; cM. Tabmuiy 8.6.

Taoaumna 8.6. IBOUMYHBIE THIIBI JAaHHBIX

HUmsn Pasmep Onucanue
bytea 1 unu 4 GaiiTa IJIIOC caMa ABOMYHAsI CTPOKa IBOMYHAS CTPOKa IepeMeHHOU
OJINHBI

[IBOMYHBEIE CTPOKU MPEACTaBIISIIOT CO0OM ITOCIemoBaTEeIbHOCTh OKTETOB (0aiiT) M MMEIOT ABa OTIUYMS
OT TEKCTOBBLIX CTPOK. BO-IepBHIX, B ABOMYHEIX CTPOKAX MOXKHO XpaHUTh 6aiThl ¢ KomoM 0 M OPyruMu
«HeIleyaTaeMBIMU» 3HaYeHUSIMU (OOBIYHO OTO 3HAYEHHUsI BHe OeCcATUYHOTro Ouama3oHa 32..126). B
TEKCTOBBIX CTPOKAaX HENb3sl COXPAHSTh HYJeBblie OAWTH, a TaKxKe 3HAYEeHUS U IM0CJIedOBaTEIbHOCTHU
3HAa4YeHUM, HEe COOTBETCTBYIOIIME BHIOPAHHOM KOOMPOBKE Oa3bl [AHHBIX. BO-BTOPHIX, B OIlepalusx
C OBOUYHBIMM CTpPOKaMu oOpabaThIBAlOTCS OaMThl B YHMCTOM BUOE, TOTHA KaK TEKCTOBLIE CTPOKU
o0pabaThIBalOTCS B 3aBUCUMOCTH OT SI3LIKOBLIX CTaHAapPTOB. TO eCTh, HBOUYHBIE CTPOKU OOJIBbIIIE TOOXOIST
IIJIsT JAHHBIX, KOTOPHIE IIPOrPaMMUCT BUOUT KaK «IIPOCTO OaMThI», @ CHMBOIbHBIE CTPOKH — [IJISI XpaHEHU ST
TEeKCTa.

Tun bytea nogmepkKuBaeT ABa (popMaTa BBOAa U BEIBOMA: «IIeCTHAAUATEPUYHBIN» U TPAOUITMOHHEIN IJId
PostgreSQL ¢opmMaTt «creImnocnemnoBaTeIbHOCTEH». BXogHbIEe MaHHBIE HPUHHUMAIOTCS B 000ux ¢hopMaTax,
a dopMaT BBIXOOHBIX OAHHBIX 3aBUCHUT OT HapaMmeTpa KoHbwurypaiuu bytea output; mo ymomgaHuO
BeIOpAH IIECTHAOUATEPUYHEBIN. (3aMeThTe, UTO IeCTHAAUATEPUUHEIN ¢hopmaT ObiI BBeaéH B PostgreSQL
9.0; B paHHUX BEPCUSIX U HEKOTOPHIX ITPOrpaMMax OH He OymeT paboTaTk.)

Crangapt SQL ompemenseT Opyrod THII OBOWYHBIX MAaHHBIX, BLOB (BINARY LARGE OBJECT, OGOJIBIIOHN
OBOMYHBINM 00BeKT). Ero BxomHOUM (opmaT oTim4aeTcs oT GopMaToOB bytea, HO PYHKIIUM B OIIEPATOPHI
B OCHOBHOM T€ €.

8.4.1. LllecTHapuaTepn4iHbin popMaT bytea

B «mecTHapgmaTepuyHoM» dopMaTe AOBOMYHBEIE OAaHHBIE KOOUPYIOTCSA MOBYMS IIIeCTHaAllaTepPUYHBLIMHU
nudpamu Ha O6aT, IPU 3TOM HepBas Hudpa COOTBETCTBYeT cTapiuuM 4 6utam. K monydyeHHON CTpPOKe
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mobaBisieTcs npeduKce \x (4TOOBI OHA OTJIMYaIachk OT (hpopMaTa CIEINoCIeqoBaTeIbHOCTH). B HEKOTOPEIX
KOHTEKCTax 0OpaTHYIO KOCYI0 YePTY HY?KHO 3KPaHUPOBaTh, mpoaybiuposaB eé (cM. [Togpasmen 4.1.2.1).
BBoguMele IIecTHapllaTepUYHBIE ITMGPHI MOTYT OBITH B JIIOOOM PErucTpe, a MeXOy IapaMu Iudp
IOomyCKaloTCs MpoOesibHbiE CUMBOJILI (HO He BHYTPHU Iaphkl U He B Hayajie IIOCJIEOBATEILHOCTU \x).
ITOT (bOpMaT COBMECTUM CO MHOZXECTBOM BHEIITHUX HpI/IJIO}KeHI/Iﬁ " IIPOTOKOJIOB, K TOMY XK€ OOBIYHO
npeobpa3yeTcs OrICTpee, IT03TOMY IIPEAIoYTUTEIbHEE UCTIOIb30BaTh €T0.

[Tpumep:

SELECT '\xDEADBEEF';

8.4.2. ®dopmMaT cneuynocsienoBaTesIbHOCTEMN bytea

dopMaT «CIelnocieqoBaTeIbHOCTEN» TPAOUIIMOHHO UCIIONb30Basica B PostgreSQL misa 3HauyeHU TUIla
bytea. B HéEM IBOMYHAas CTPOKa IIPEICTABISETCS B BUIE ImocnemoBaTeibHOCTH ASCII-cuMBOIOB, a OAWTHI,
HenpencTtaBuMble B Buae ASCII-cUMBOJIOB, IepenalTCs B BUe CIIEINoCIefoBaTeIbHOCTEN. DTOT opMaT
MOZKeT OBITh YIOOEH, eCJIM C TOUKU 3PEHUS IIPUIOKEHUS ITPeCcTaBleHue 6aiT B BUe CUMBOJIOB UMEET
cMmbeici. Ho Ha mpakTuke 3TO OOBIYHO CO3[TAET IyTAHMIY, TaK KaK OBOUYHBLIE U CUMBOJIBHBIE CTPOKU
MOT'YT BHITJISIIETH OOUHAKOBO, @ KPOME TOTI'O BEHIOpAaHHBINM MEXaHU3M CIIELITIOCIeNOBaTEIbHOCTEHN OBOILHO
HEYKITI0XK. [T09TOMYy B HOBHIX ITPUIIOKEHHUSAX 3TOT (popMaT OOBIYHO HE CTOUT UCIIOIb30BaTh.

IlepemaBasd 3Ha4YeHHUs bytea B (opMaTe CIeINIoCcIefoBaTeIbHOCTH, OaWTEl C ONpeneIeéHHLIMHU
3HAYEHUSIMH HeoOX00UMO 3aIllMCHIBATh CIENHaJIbHBIM 00pa3oM, XOTS TaK MOXMCHO 3alHuCLIBATh U
BCe 3HaueHus. B o0ileM Bume OIS 3TOro 3HaueHHe OaliTa HYXKHO IIpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPHUYHOE YHCJIO U HOOaBUTH Ileped HUM O00OpaTHYIO KOCyio uepTy. CaMy oOpaTHYIO KOCYIO YEpPTy
(cuMBOJI C OecATHYHBIM KomoM 92) MOXKHO 3amucaTh B BHUAE [OBYX TaKUX CHMBOJIOB. B TabGmnuriie 8.7
TIepevymncieHbl CUMBOJIBI, KOTOPHIE HYXKHO 3allMChIBATh CIIELIIOCJIEdOBATENbHOCTSIMU, U IIPUBEHEHEBI
anbTepPHATUBHLIE BapUaAHTHL 3alIMCH, €CJIM OHH BO3MOXKHHI.

Taoinuna 8.7. Cennoc/jieqoBaTe/IbHOCTH 3allHCH 3HAYEeHHH bytea

HecsaTuuHOE Onucanue CuanemnmnociemgoBartelipaomEm IMlecTHagmaTepu4YHOE
3HaYeHHe O0a¥Ta BBOJa npeacTaBjIeHHue
0 HYyJeBOM GauT "\000" "\000"'::bytea \x00
39 aroctpod "rrupnm '\047' |''''::bytea \x27
92 obpaTHas Kocast |'\\' miaM '\134' |'\\'::bytea \x5¢

yepTa
ot 0 mo 31 u ot «HemedyaTaeMble» |E'\\xxx' ( '\001"'::bytea \x01
127 go 255 0aiThI BOCbMEPUYIHOE

3Ha4YeHue)

TpebGoBaHUST SKPAaHUPOBAHUS HeNeuamaembiXx CUMBOJIOB OIIPEHeNIsIOTCS S3BIKOBEIMM CTaHOapTaMMU.
HNHorpa Takme CUMBOJIBI MOTYT BOCHPHUHUMATLCSA U 0€3 CIIeIIoCIefoBaTEeIbHOCTEMH.

AniocTpodbl OOIKHEL OyGIMPOBATLCS, KakK IMoKa3aHo B Tabiuile 8.7, MOTOMY YTO 3TO 00s3aTeJIbHO [JIs
7110060# TEeKCTOBOM CcTpOKU B KoMaHme SQL. ITpu o61uiemM pa3bope TEKCTOBOM CTPOKU BHEIITHUE alloCTPOQHI
ybuparTcs, a Kaxaas rmapa BHyTPEHHUX CBOOUTCA K OOHOMY CUMBOJIY. TakuM o0pa3oM, pyHKITUS BBOIA
bytea BUOUT BCETO OOUH anocTpod, KOTOPHIM oHa oOpabaThiBaeT KakK OOBIYHBLIM CUMBOJI B HaHHBIX.
[y6nupoBaTh XKe 00pPaTHYI0 KOCYI0 UepTy IIPHU BBOIE bytea He TpeOyeTCs: 3TOT CHMBOJ CYUTAETCS
0COOBIM M MEHSIeT IIoBefAeHue GYHKIIMK BBOIOA, KakK IMOKa3aHo B Tabmure 8.7.

B HekOTOpHIX KOHTEKCTaxX oOpaTHas Kocas 4YepTa HOoJIKHa OyOJInpoBaThCS (OTHOCUTENBHO IIPHMEDPOB
BHIIIIE), TAK KaK IIpu 00IeM pa30ope CTPOKOBBIX KOHCTAHT Ilapa TaKWX CUMBOJIOB OyHeT CBeleHa K
ogHOMYy; cM. [logpa3men 4.1.2.1.

IlaHHBIE Bytea II0 YMOJYaHUIO BBEIBOASITCS B IIIeCTHamllaTepudHoM ¢opmate (hex). Ecim moMeHSITh
3HaYeHHe bytea output Ha escape, «HeIleyaTaeMble» OalThHI IPEOCTABISIOTCS B BUE COOTBETCTBYIOIINX
TPEX3HAYHLIX BOCHBMEPHUYHLIX 3HAYEHWH, KOTOPLIE IIPEeOBApPSIOTCS OTHOM OOpaTHOM KOCOW 4YepTOM.
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BONBIIMHCTBO «IIeYaTaeMbIX» 0alTOB IpenCTaBIIdI0TCA OOBIYHLIMI CHMBOJIAMH 13 KJIMEHTCKOTO Ha6opa
CHMBOJIOB, HAaITpUMeEDP:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

Ba#iT ¢ mecatuunbiM KogoM 92 (oO6paTHas Kocas 4epTa) IPU BHIBOAE OyOIMpPYyeTCs. ITO UIMIOCTPUDPYET
TabGnuia 8.8.

Taonuna 8.8. CiennociieroBaTe/IbHOCTH BLIXOTHBIX 3HAYEHHH bytea

HecaTudHoOe Onucanue CunenmnociengoBartelipaomEm BrIBOOMMBIHN
3Ha4YeHHe OauTa BBIBOOA pe3yiabTarT
92 obOpaTHas Kocast |\\ "\134"'::bytea A\

yepTa
ot 0 mo 31 u oT «HemedyaTaeMble» |\xxx (3HaUYeHUe "\001'::bytea \001
127 mo 255 0alTH OatiTa)
oT 32 mo 126 «1medaTaeMble» IpencTaBlIeHue "\176'::bytea ~

OamTH U3 KJIMEHTCKOTI'O

HabGopa CUMBOJIOB

B 3aBuCHMOCTH OT IPUMEHSIEMOM KITUEHTCKOM 6ubnuoreku PostgreSQL, nns mpeobpa3oBaHus 3HAYEHUH
bytea B CHENCTPOKH U 0OpaTHO MOTYT IOTPeOOBaThCSA OOIOJIHUTENIbHBEIE HelcTBus. Hampumep, ecnu
IIpUJIOKEHVEe COXPaHseT B CTPOKAX CHMBOJIEL IIepeBOfa CTPOK, BO3MOXKHO UX TaKXKe HYXKHO Oymet
IIPELNCTaBUTh CIENIIOCIeN0BaTEIbHOCTSIMMU.

8.5. Tunsbl paTbl/BpeMeHm

PostgreSQL nonmep>kuBaeT IONHBEIM HAOOp TUIIOB fAaThl U BpeMeHU SQL, mokasaHHBIM B Tabnuie 8.9.
Omepaiiuu, BO3MOXKHEIE C 3TUMH THUIaMHU OaHHBIX, onlMcaHbl B Pasmerne 9.9. Bce maTel cUMTAIOTCS TI0
I'puropuaHckKOMy KajleHAapio, Jaxe OJ11 BPEMEHHU [0 eT0 BBeIeHU (3a JOIOJIHUTEILHEIMU CBENEHUSIMU
obpaTtuTtech K Pasmeny B.6).

Ta6auna 8.9. Tunbl HaThI/BpeMeHH

UM Pasmep Omnucanue Haumenbmniee [Hamdonabmiee |TOYHOCTHL
3HaYeHHe 3HaYeHHue
timestamp 8 OauT maTta u BpeMs  |4713 mo H. 3. 294276 H. 3. 1
[ ( p) ] (6e3 wacoBoro MHUKPOCEKYHTIa
[ without mosica)
time zone ]
timestamp [ ( |8 6auT JaTa U BpeMs 4713 mo H. 3. 294276 H. 5. 1
p) 1 with (c yacoBBIM MUKPOCEKYHOA
time zone TIOSICOM)
date 4 baniTa mata (6e3 4713 go H. 2. 5874897 H. 3. 1 meHsn
BpPEMEHHU CYTOK)
time [ ( p) ] |8 Oaur Bpems cyTok (- [00:00:00 24:00:00 1
[ without 0e3 maTh) MUKPOCEKYHA
time zone ]
time [ ( p) ] |12 Ga#T BpeMs mHS ( 00:00:00+1559 |24:00:00-1559 |1
with time 0e3 maThl), MHUKPOCEKYHTIa
zone C 4aCOBBIM
TIOSICOM
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HNmsa Paszmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHue 3HaYeHue
interval [ 16 6auT BpeMeHHOU -178000000 net 178000000 mnet |1
mong 1 [ UHTEepBa MUKPOCEKYHIA
p) ]
IIpuMmeyanue

Cranmapt SQL TpebyeT, 4YTOOH TUII timestamp IMOApPa3yMeBal timestamp without time zone
(Bpemst 6e3 wacoBoro mosica), u PostgreSQL ciemyet aTomy. [IJ15T KPaTKOCTH timestamp with time
zone MOXKHO 3aIlKcaTh Kak timestamptz; 3TO pacumupenue PostgreSQL.

THHbItime,timestampliintervalHpHHHhKHOTH806338T6HBH083HaquHeTOqHOCTHpLOHpeHeHHKHHe&
CKOJIBKO 3HAKOB MOCJIe 3alsTOu HOJXKHO COXPaHATBECA B CeKYHHaX.]IO YMOJIYaHUI TOYHOCTE HE
OrpaHUYHBAETCA. HOHYCTI/IMI:IG 3HAQYEeHHUs p JieKaT B UHTepBaJie OT 0 mo 6.

Tun interval [OOHOTHUTENIFHO IIO3BOJISIET OTPAHUYUTH HAOODP COXpAHSIEMEBIX IIOJIEN ClIeAyIoLINMU
dpazamu:

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

3aMeThTe, 4TO €CIIh YKa3aHEI U nosd, U TOUHOCTE p, YKa3aHHue rong OOJIZKHO BKJIIOYaTh SECOND, TaK KaK
TOYHOCTE IIPMMEHHUMa TOJIBKO K CEKyHIIaM.

Tunm time with time =zone ompefnesiéH cTaHmapToM SQL, HO B ero ompelielleHuMn ONKWCAaHBl CBOMCTBA
COMHUTEJIbHOH! II€eHHOCTH. B OOIBLIINHCTBE ClIy4yaeB COYeTaHMue THUIIOB date, time, timestamp without
time zone M timestamp with time zone YOOBIETBOPSET BCE MOTPEOHOCTH B QYHKIIMOHAJIE HaT/BpeMeHH,
BO3HUKAIOIVE B IIPUJIOKEHUSIX.

8.5.1. BBopa paTtbi/BpeMeHM

3HauyeHWS OATH ¥ BPEeMEHU IIPUHUMAIOTCS HIPaKTMYeCKHu B JI0O00M pasymMHOM ¢dopmaTe, BKodas 1SO
8601, SQL-coBMmecTuMbiti, TpamunuoHHbM (Gopmar POSTGRES u pgpyrue. B HekKoTophix ¢opMaTax
TIOPSANOK HaThl, Mecsdlla U roga BO BBOOWMOU JaTe HEOOHO3HAUEH U II03TOMY IIOOAep>KUBAeTCs SIBHOE
onpenenenue popmara. I sToro ipegHa3HadeH napaMmeTp DateStyle. Korma on mmMeeT 3HaYeHue MDY,
BeIOMpaEeTCsa MHTepIpeTalus MecsIll-IeHb-TOl, 3Ha4YeHUI0 DMY COOTBETCTBYET AE€Hb-MECSI-TOMN, a YMD —
TOoO-MeCsIl-0eHb.

PostgreSQL o6pabaTeiBaeT BBOOMMEBIE 3HAYEHWs HaThkl/BpeMeHu Oojiee TuOKO, YeM TOro TpebyeT
ctaamapt SQL. TouHnle mpaBuia pa3dopa OaTh/BpeMeHU M PacCllO3HaBaeMEIe TEKCTOBEIE IIOJIS, B TOM
YuCJie Ha3BaHUS MECSIEB, JHEN Hege M U YacOBBIX IIOSICOB OMMCAaHH B [Ipunoxenuu B.

I[TomuuTE, 4UTO mMIOOBIE BBOOWMEIE 3HAYEHUS [OAaTHl M BPEeMEHM HYXKHO 3aKJIo4YaTh B allOCTPOQHI,
KakK TEKCTOBEIE CTPOKHU. 3a OOMNOJIHUTENIbHON mHpopMaluel obpatutech K [lompasmemny 4.1.2.7. SQL
npeaycMaTpUBaeT CIeOyIoIui CUHTaKCHUC:
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run [ (p) 1 'BHaueHue'

3mechk p — HeoOsA3aTeIbHOE YKa3aHKe TOYHOCTH, OIPeeisAioniee YMCI0 3HaKO0B IT0CJie TOYKU B CEKyHIaX.
To4HOCTE MOXKET OBITh OIpefeieHa OJI TUIIOB time, timestamp U interval B uHTepBane ot 0 mo 6. Ecnu
B OIlpefeJieHUM KOHCTAHTHI TOYHOCThL He yKa3aHa, OHa CYUTAETCS PAaBHOU TOYHOCTU 3HAUEHUS B CTPOKE
(#0 He Oomblre 6 udP).

8.5.1.1. laTbl

B Tab6nuie 8.10 mpuBemeHb HEKOTOPHIE AOIIYCTUMEIE 3HAYEHUS THUIIA date.

Taoaumna 8.10. BBoguMsbIe JaThl

IIpumep Onucanue
1999-01-08 ISO 8601; 8 ssuBaps B m000M pexkuMe (peKoOMeHayeMblHi popmar)
January 8, 1999 BOCIIPUHUMAETCS OOHO3HAYHO B JII0OOM peXuMe datestyle
1/8/1999 8 sHBaps B pexuMe MDY U 1 aBrycTa B pexkuMe DMY
1/18/1999 18 ssHBaps B pexXuMe MDY; HEOIIyCTUMas faTa B APYTUX pexXuMax
01/02/03 2 suBapsa 2003 r. B pexume MDY; 1 ¢peBpansg 2003 r. B pexkuMe DMY
u 3 ¢peBpans 2001 r. B pexkuMe YMD
1999-Jan-08 8 sHBaps B II000M pexRuMe
Jan-08-1999 8 sHBaps B 1I000M pexKuMe
08-Jan-1999 8 ssHBaps B M1060M pexkuMe
99-Jan-08 8 sTHBaps B peXKUMe YMD; OIINOKa B OPYTUX pPeKHUMax
08-Jan-99 8 sHBaps; omnbKa B pekuMe YMD
Jan-08-99 8 sHBaps; ombKa B pexxuMe YMD
19990108 ISO 8601; 8 suBaps 1999 B nro6oM pexxuMe
990108 ISO 8601; 8 suBapst 1999 B nro6oM pexxuMe
1999.008 rog 4 OeHb roga
J2451187 KOnmaHCcKul OeHb
January 8, 99 BC 99 mo H. o.
8.5.1.2. Bpemsa
711 xpaHeHUsI BPEMEHU CYTOK 0e3 maThl mpefHa3HaueHbl TUIMH time [ (p) ] without time zone u
time [ (p) ] with time zone. Turm t ime 0e3 YTOYHEHUS 9KBUBAJIEHTEH TUIIY time without time zone.

[omycTuMble BBOOUMbBIE 3HAYEHUST 3TUX TUIIOB COCTOSAT M3 3aIllMCU BPEMEHU CYTOK U He00sI3aTEeJIbHOT'O
yKazaHu4 yacoBoro nosica. (Cm. Tabnuiy 8.11 u Tabnuny 8.12.) Ecyiu B 3HaUEHUY [JI4 TUIIA t ime without
time =zone YKa3bIBAaeTCS YacCOBOM MOSC, OH IIPOCTO UTHOpuUpyeTcsA. Tak ke OymeT UTHOPUPOBATHCSH
IaTa, eCclnu e€ yKasaTh, 3a HCKIIOYEHUEeM CiIydaeB, KOrma B yYKa3aHHOM dYaCOBOM I0sCe IIPUHAT
mepexoy Ha JIeTHee BpeMsi, HalpuMep America/New_York. B maHHOM cily4ae yKa3aTh faTy HE0OXOOMMO,
4yTOOBl CHCTEMA MOTIJIa OIIPENENUTDb, IPUMEHSIETCS JI OOBIYHOE UJIH JIeTHee BpeMs. COOTBETCTBYIOIIEE
CMeIlleHre 4aCOBOTO II0sICa 3allUChIBAETCS B 3HQUEHUM time with time zone.

Ta6muna 8.11. BBogumMoe BpeMsi

IIpumep OnucaHue
04:05:06.789 ISO 8601
04:05:06 ISO 8601
04:05 ISO 8601
040506 ISO 8601
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IIpumep Onucanune

04:05 AM TO ke, uTo u 04:05; AM He MeHsET
3HaYeHHe BpeMeHU

04:05 PM TO ke, 4TO ¥ 16:05; yacwl HOIXKHEBI OBITH
<=12

04:05:06.789-8 ISO 8601, c 4acoBBIM IIOSICOM B BHUIE

cMmernenus ot UTC

04:05:06-08:00 ISO 8601, ¢ 4acoBBIM HIOSICOM B BUIE
cMmernenus ot UTC

04:05-08:00 ISO 8601, ¢ 4acoBBEIM HOSICOM B BUIE
cMmertenus ot UTC

040506-08 ISO 8601, ¢ wyacoBEIM MOSICOM B BHUIE
cMmetenuda ot UTC

040506+0730 ISO 8601, c 4acoBBIM IIOSICOM,
3aJaBaeMbBIM HelleJIOYUCIIeHHBIM
cmenienuneM ot UTC

040506+07:30:00 Cwmemnienue oT UTC, 3agaHHOE OO
cekyH[ (He gomyckaeTtcs B ISO 8601)

04:05:06 PST 4acoBOU IOSIC 3afaeTcsa abbpeBuaTypou

2003-04-12 04:05:06 America/New_York YaCOBOH II0SIC 3aHaETCS MOJTHBIM
HaA3BaHHUEM

Taonuna 8.12. BBoouMbIM 4aCOBOM IOSIC

IIpumep Onucanue

PST ab6peBuaTtypa (Pacific Standard Time,
CTaHgapTHOE TUXOOKEaHCKOe BpeMs)

America/New_York IIOJTHOE Ha3BaHHWE YaCOBOTIO II0sACa

PST8PDT yKa3aHHe 9acoBoro mosica B ctune POSIX

-8:00:00 cMelneHue yacoBoro nosica PST ot UTC

-8:00 cMmeleHnre 4acoBoro mosca PST ot UTC (
pacmmpenHsii popMmat ISO 8601)

-800 cMmeittenne yacoBoro nosica PST ot UTC (
ctaHpgapTHbIN ¢dopmart ISO 8601)

-8 cMmeitrenne yacoBoro nmosica PST ot UTC (
craHpgapTHbIM ¢dopmat ISO 8601)

zulu TIIPUHSATOE ¥ BOEHHEIX coKpammeHue UTC

z KpaTtkast ¢popma zulu (Takke onpemeneHa B ISO
8601)

IToppo6GHee y3HaThL O TOM, KaK YKa3bIBaeTCs YaCOBOU I10sC, MOXKHO B ITogpasnene 8.5.3.

8.5.1.3. laTbl U BpeMs

IomycTumMble 3HAYEHWS THUIOB timestamp COCTOST W3 3amMCH OAaThl M BPEMEHH, II0CIIE KOTOPOTO
MOKET YKa3bIBaThCS YAaCOBOM TOSIC M He0o0s3aTelTbHOEe YTOUHEHWEe AD WIU BC, OTPEHEsSIollee 3IMOXy
OO HAIlel 5phl U HALIy 3Py COOTBETCTBEHHO. (AD/BC MOXKHO yKa3aTh M IEPen YacCOBBIM IIOSICOM, HO
IpeAnoYTUTEIbHEE TIEPBLIN BapruaHT.) Takum 06pa3om:

1999-01-08 04:05:06

n
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1999-01-08 04:05:06 —-8:00

OOIIyCTMMBIE BapHaHTHI, COOTBETCTByHoInme cTaHmapTty ISO 8601. B pomomHeHHWE K 3TOMY
nonmep>KHUBaeTCsI PacIIpPoCTPaHEHHBIN GopMaT:

January 8 04:05:06 1999 PST

Crargapt SQL pa3nuyaeT KOHCTAHTHI THUIOB timestamp without time zone U timestamp with
time zone IO 3HaKy «+» UIINU «-» U CMEIIEeHUWI0 YaCOBOTIO II0fCa, HOGaBHeHHOMY II0CJIe BpPpEMEHH.
CHeHOBaTeHBHO, COr'JiIaCHO CTaHOApPTy, 3allUCHU

TIMESTAMP '2004-10-19 10:23:54"
OOJIZKEH COOTBETCTBOBATL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"'

TUI timestamp with time zone. PostgreSQL HuKOrma He aHaIU3UPYET COOEPKUMOE TEKCTOBOM CTPOKH,
4TOOBl ONpefenuTh THUII 3HAaUYeHUs, U II09ToMy o0Oe 3amnmcu OymyT oOpaboTaHBl KaK 3HAUYeHUS TUIla
timestamp without time zone. YTOOB TeKCTOBas KOHCTaHTa oOpabaTeiBanach Kak timestamp with
time zone, YKAaXXWUTE 3TOT THUII IBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02'

B koHCTaHTe THNa timestamp without time zone PostgreSQL mpocTo urHOpupyeT 4acoBou mosic. To
€CTh Pe3yIbTUPYIOIIEEe 3HAYEHNWE BRIYUCIISIETCS TOJILKO M3 IOJIed OaThl/BPEMEHU U He IOACTPauBaeTCs
TIOJ YKa3aHHBIN YacOBOM MOsIC.

3HayeHUs timestamp with time zone BHyTpu Bcerza xpaHaTcsa B UTC (Universal Coordinated Time,
BcemupHO€E CKOOPOVHUPOBAHHOE BpeMs unnu BpeMs 1o I'purasuuy, GMT). BBoguMoe 3HaueHUe, B KOTOPOM
SIBHO YKa3aH 4YacoBoi mosc, nepesoautcs B UTC ¢ yuéToM cMellleHUs JaHHOTO YacoBOro mosica. Eciu
BO BXOOHOHM CTPOKE He yKa3aH 4acOBOU I0SC, IOApa3yMeBaeTCsa 4YaCOBOU IOSIC, 3aJaHHBIN CUCTEMHEIM
napaMmeTpoM TimeZone u BpeMs Tak ke nepecuuteiBaeTrcsa B UTC co cMenmeHueM timezone.

Korpa 3HayeHUe timestamp with time zone BHIBOOUTCS, OHO Bcerga npeobpasyeTcs u3 UTC B TeKymmit
YacOBOM MOSIC timezone M 0TOOpaXKaeTCs KaK JIOKATbHOE BpeMsi. UYTOOB MOMyYUTh BPEMS HAJIS OPYTOTO
YacoBOT0 II05Ica, HY2KHO JTN00 N3MEHUTh t imezone, IMOO BOCIOIb30BATHCS KOHCTPYKIINEHN AT TIME ZONE
(cMm. ITompasmen 9.9.3).

B mpeob6pa3oBaHusAX MEXAy timestamp without time zone M timestamp with time zone OOBIYHO
npenmoyaraeTcs, YTO 3HaYeHHEe timestamp without time =zone COOEPXKHUT MECTHOe BpeMs ([js
YacoBOI0 Iosica timezone). JIpyro# 4acoBoy Imosic OJisA NpeoOpa30BaHUs MOXKHO 3a7aTh C IIOMOIIBIO AT
TIME ZONE.

8.5.1.4. CneunanbHbie 3HAYEeHUA

PostgreSQL pmnsi ymo6cTBa moOOmepXKWBaeT HECKONLKO CIIeIIMaJIbHBIX 3HAa4YeHWUM MOaThl/BpeMeHH,
mepevynciaeHHEX B Tabnuie 8.13. 3HaueHHs infinity M —infinity MMeIOT ocoboe IpencTaBlIeHue B
CHCTEMe M OHM 0TOOPaXkalTCs B TOM JKe BUIE, TOTHA KaK APYTrue BapUaHTHI ITPU YTEHUH ITPeo0pa3yoTCs
B 3Ha4YeHHUs OaTwl/BpeMeHu. (B 9acTHOCTH, now M HOHOOHBIE CTPOKM IPeoOpPas3yioTCsS B aKTyalbHHIE
3Ha4YeHusA BpeMeHHU B MOMEHT LITeHI/H{.) YT0oOBI UCIOJIL30BATh 9TH 3HAUYEHHUSI B KadecCcTBE KOHCTAHT B
KoMaHpax SQL, ux Hy>KHO 3aKJ/I04aTh B aIOCTPOPHL.

Ta6auna 8.13. CnenuaabHbIEe 3HAYECHHUS TaThl/BpeMeHH

BBogumMmas CTPOKa I[OHYCTHMBIE THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
oTcuéTra BpeMeHu B Unix)

infinity date, timestamp BpeMs II0CJIe MaKCUMaJIbHOMU
OOIIYCTUMOM OaTh

—-infinity date, timestamp BpeMs 10 MUHUMAaJIbHOM’
OOIIYCTUMOM OaThH
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BBOJIHM&H CTPOKa I[OHYCTPIMLIE THIIBI OnucaHue

now date, time, timestamp BpeMs Hadalla TeKyH.Ief/'I
TPaH3aKIINU

today date, timestamp BpeMsd Hadalla TeKYIIUuX CYTOK (
00:00)

tomorrow date, timestamp BpeMsi Ha4dajla CJIIeAYIOIIHUX CYTOK
(00:00)

yesterday date, timestamp BpeMs Hadalla IpegbIayIinux
CYTOK (00:00)

allballs time 00:00:00.00 UTC

[ monydeHUs TeKyllel OaThl/BPEMEHU COOTBETCTBYIOUIET0 THUIIA MOXKHO TaKiKe MCII0JIb30BaTh
cnenytome SQL-coBMecTuMble (QYHKIMU: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP,
LOCALTIME ¥ LOCALTIMESTAMP. (CMm. ITompasmen 9.9.4.) 3aMeTbTe, YTO BO BXOOHBIX CTPOKax 3tu SQL-
byHKUIMM He pacIrio3HaIOTCH.

BHHUMaHue

BxopHble 3HaueHUsI now, today, tomorrow U yesterday BIIOJIHE KOPPEKTHO pa60TaIOT
B UHTepakKTuUBHEIX SQL-KOMaHOaxXx, HO KOrga KOMaHOBEl COXPAHSAKTCA OIS IIOCIeRyIIero
BBIIIOJIHEHUSI, HAaIlpUMep B IOATOTOBJIEHHEIX OIlepaTopax, IIPEeOCTaBI€HUSX WU ONpemeleHUsX
dyHKIUHN, UX TOBeJeHUEe MOXKeT OBITh HeOXKUAAHHBEIM. Takas CTpoKa MOXKeT IIpeobpa3oBaThCs B
KOHKpPEeTHOE 3Ha4YeHUe BpeMeHU, KOTOpoe 3aTeM OyIeT MCII0JIb30BaThCA ropa3o [103:kKe MOMEHTAa,
Korma oHO OBIJIO mOJiydeHo. B Takux ciydasix ciefyeT HCIIONIb30BaTh OOHY M3 SQL-pyHKIIMH.
Hampumep, CURRENT_DATE + 1 OymeT pabGoTaTh HafiéxKHee, YeM 'tomorrow': :date.

8.5.2. BuiBOA paTbl/BpeMeHu

B kayecTBe BRIXOOHOTO popMaTa TUIIOB JaThl/BPEMEHU MOXKHO UCIIOJIb30BaTh OJUH U3 YETHIPEX CTUJIEH:
ISO 8601, SQL (Ingres), Tpagunuuonnbii popmatr POSTGRES (dpopmat date B Unix) unu German. Ilo
ymosnyaHuio BeiOpaH gopmart ISO. (Cranmapt SQL Tpebyet, uTOOH HcHoib3oBasncsa umenHo ISO 8601.
Opyro#i ¢dopmaT HaslwBaeTca «SQL» MCKIIIOUUTENIBHO II0 UCTOPUUYECKUM npuumHaM.) [IpumMepn Bcex
CcTHJIel BEIBOZA ITepednciaeHsl B Tabmuie 8.14. Boobile co 3HaYeHUSIMH THUIIOB date M time BLIBOOUIIACH
OBl TOJILKO YaCTh JAThl UM BPEeMEHM M3 IIOKa3aHHLIX IIPUMepPoB, HO co ctuieM POSTGRES 3HaueHue
maTel 6e3 BpeMeHHu BEIBOOuTCS B ¢popmMate I1SO.

Ta6auna 8.14. CTuiau BbIBOA JaThl/BpeMsi

Ctuns Onucanue ITpumep
IS0 ISO 8601, ctanmapT 1997-12-17 07:37:16-08
SQL
SQL TPAOULIMOHHBLIA CTUITb 12/17/1997 07:37:16.00 PST
Postgres W3HavaJIbHBIN CTUIID Wed Dec 17 07:37:16 1997 PST
German pervoHaabHBIN CTUIIb 17.12.1997 07:37:16.00 PST
IIpumMeuyanue

ISO 8601 yka3wiBaeT, YTO AaTa HOJIKHA OTHEJISAITLCS OT BpeMeHU OYKBOM T B BEpXHEM PETUCTpe.
PostgreSQL npuHuMaeT 3TOT ¢popMaT IIPH BBOME, HO IIPU BEIBOAE BCTABJIIET BMECTO T ITPO0OeJI, Kak
[IOKa3aHo BHIIIEe. JTO COENIaHO OJId YIy4lIeHUs YuTaeMoCTU U Oy coMectuMmocTtu ¢ RFC 3339 u
opyrumu CYB]I.
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B ctunax SQL m POSTGRES peHb BHIBOOUTCS MEpen MeCSALEM, €CIH yCTaHOBJIEeH Hopsamok DMY,
a B NPOTHUBHOM CIy4dae Mecsl BeIBOOUTCS Iepen AgHEM. (Kak 3TOT mapaMeTp TakxKe BIHUSET Ha
UHTEPIIPETALINI0 BXOMHBIX 3HadeHuM, onucaHo B I[lompaspesie 8.5.1) CoOOTBETCTBYIOUIME HTPUMEPEHI
mokasaHbl B Tabmuie 8.15.

Tao6aumna 8.15. CorralieHus1 0 MOPsSIAKe KOMIIOHEHTOB TaThl

ITapaMeTp datestyle |[lopsimok mpu BBoge |[Ipumep BhIBOOa

SQL, DMY nesb/mecsan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY vMecan/nens/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mecan/ron Wed 17 Dec 07:37:16 1997 PST

B ¢dopmaTte ISO dYacoBo# mosIC Bcerma OTOOpPazKaeTCcs B BHOE YHCIIOBOTO CMEIMIEHHS CO 3HAKOM
OTHOCUTEJIbHO BCEMUPHOT'0 KoopauHupoBaHHoTo BpeMeHu (UTC); mysa 30H K BOCTOKY OT 'prHBUYA 3HAK
CMelIleHUs II0JI0XKUTeIbHEIN. CMellleHne OyneT 0ToOpaXkaThCs KakK hh (TOJIBKO Yackl), €CIIM OHO 3aaéTCs
LeIBIM YHUCJIOM YacoB, KaK hh:mm, €CJIU OHO 3a4a€TCS IeJIBIM UMCJIOM MUHYT, UIU KaK hh:mm:ss. (TpeTuii
BapUaHT HEBO3MOXKEH B COBPEMEHHBIX CTaHIapTaX YacOBBIX IIOSICOB, HO OH MOXET ITOHAHOOUTLCS IIPU
paboTe c OTMETKaMU BpEMEHY, IIPEAIIeCTBYIONIUMY IPUHATUIO CTAHIAPTU3UPOBAaHHBIX YaCOBHIX ITOSICOB. )
B opyrux dopmaTax gaTh 4acoBOU IOsIC OToOpaXkaeTcs Kak OYKBEHHOe COKpallleHue, eCJIU OHO IIPUHSITO
B TeKyllleM Iosice. B MpPOTMBHOM ciy4dae OH oToOpaXKaeTcs KaK YUCJIOBOE CMellleHWe CO 3HaKOM B
crangaptHoM ¢popMmaTe ISO 8601 (hh unu hhmm).

CTtunb J:[aTI:I/BpeMeHI/I II0JIB30BaTeEJIb MOZKeT BBIGpaTB C IIOMOIIIBIO KOMaHObL SET datestyle, IapaMeTpa
DateStyle B ¢aiine KoHpUrypallMu postgresqgl.conf WK IIePEeMEHHON OKPYXKEeHUS PGDATESTYLE Ha
CepBEepe UJIU KJIINEHTE.

[Ons Gonbiiedt TuO6KOCTH TpU (GOPMATUPOBAHUU BHIBOOMMOM [OaTh/BPEMEHM MOXKHO MCIOJIL30BaTh
dyHKIIUIO to_char (cM. Pasmen 9.8).

8.5.3. HacoBble nosica

YacoBrele 10sica Hu IIpaBUJla HWX IIPUMEHEHHUsd OIIPpeOeJidlTCda, KaK BBl 3HaeTe, He TOJIBKO IIO
reorpauyeckuM, HO U IO IIOJIUTUYECKUM cooOpazkeHUsAM. HaCcoBEIE I10siCa BO BCEM Mupe Ovlinu 6oiee-
MeHee CTaHOapPTU3UPOBAHH B Hauase MPOIIIOT0 BeKa, HO OHU MMPOOO/IKAIOT TPeTepneBaTh U3MEHEHU S,
B YaCTHOCTH 9TO KacaeTcs liepexofa Ha JieTHee BpeMs. [IJ1s1 pacdyéTa BpeMeHu B mpoIiioM PostgreSQL
TMONy4YaeT UCTOPUYECKHE CBEMEHUS O MPAaBUJIaX YaCOBHIX ITOSICOB M3 PACIPOCTPAHEHHON 6a3kl MaHHBIX
IANA (Olson). [Ins Oymoyliero BpeMeHHU IpeNnojiaraeTcsi, YTO B 3afaHHOM 4YacCOBOM Iiosce OymyT
IIPOOOJIZKATh HefICTBOBaTB II0CJIegHre IMMPUHATHEIE IIDAaBUJIA.

PostgreSQL cTpeMHuTCsI K COBMECTUMOCTH CO cTaHmapToM SQL B HauboJiee TUIIUYHBIX cioydasax. OgHaKO
crangapt SQL pgomyckaeT HEKOTOPHIE CTPAHHOCTH NPM CMEIIMBAHWM TUIOB OaThHl U BpeMeHUu. [[Be
OUYEBHUTHBIE ITPOOTIEMEI:

* XoTs Ons Tulla date 9YaCcOBOU ITOSIC yKa3aTh HEeJIb3s, 3TO MO2KHO cejiaTh OJIsl TUIIA time. B
P€eaJIbHOCTHU 3TO HE O4YE€HBb II0JIE3HO, TaK KakK 6e3 OaThI HEJIE35d TOYHO OIIPEeNEeJINTh CMEeIlleHue IIPpu
Imepexone Ha JIETHEee BpeMs.

* [lo yMOJTYAHUIO YaCOBOH MOSIC 3aHAETCSI MOCTOSTHHEIM cMelteHueM oT UTC. ITo Takke He
TTO3BOJISIET YYECTh JIETHEE BpeMs IIPU apudMeTHYECKHUX Ollepallnil C JaTaMu, TepeceKalouMu
TPaAHUIILI IETHETO0 BPEMEHH.

[ToaToMy MBI COBETYEM MCIIOIB30BaTh YaCOBOM IIOSC C TUIIaMH, BKJIIOUAIOMIMMU U BpeMs, U OaTy. ME
He peKOMeHIyeM HUCIIOJIb30BaTh TUII time with time zone (x0T PostgreSQL mommepXuBaeT ero s
CTaphIX NPUJIOXKEHUU U COBMECTUMOCTH CO cTaHmapToM SQL). [ TUIOB, BKIIOYAIOINIUX TOJIBKO OATy
UM TOJIBKO BpeMs, B PostgreSQL nipenmonaraeTcs MeCTHBIM YaCOBOU MOSC.

Bce 3HaueHVsa gaTH ¥ BpEMEHHU C 4aCOBEIM ITOSICOM mperncTaBisioTcs BHyTpu B UTC, a npu nepemave
KJIMEeHTCKOMY ITPUJIOKEHUIO OHU IIEPEBOOATCS B MECTHOE BpeMs, ITPY 3TOM YacCOBOM IT0SIC TI0 YMOJTYaHUIO
oIpenenseTcs IlapaMeTpoM KoHurypainuu TimeZone.
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PostgreSQL mo3BoJisieT 3agaTh YaCOBOM IIOSIC TPEMSI CIIOCOOaMU:

* TlonHOEe Ha3BaHUE YACOBOTO II0OSICA, HAIPUMED America/New_York. Bce gonycTuMEIE Ha3BaHUA
TIepeynceHkl B IPeACTaBIeHUN pg_timezone_names (cM. Pazmen 51.92). OnpepneneHust 4aCcoOBBIX
rmosicoB PostgreSQL GepéT 13 MIMPOKO pacnpocTpaHéHHoM 6a3bl IANA, Tak 4TO UMeHa YaCOBHIX
nosicoB PostgreSQL 6yayT BOCIpUHUMATE U OPyTrye IIPUI0XKEHU.

* AOOpeBHaTypa 4acoBOTO II0sica, HanpuMep PST. Takoe onpenesieHue IPOCTO 3aJa€T cMellleHNue OT
UTC, B oTnmyue OT NOJIHBIX Ha3BaHMUM IIOSICOB, KOTOPhIe KPOMeE TOTI'0 ITOApa3yMeBaloT U IIpaBuiIa
Iepexopa Ha JieTHee BpeMsi. Pacnio3HaBaeMrble ab0peBUaTyphl lIepeYtCIIeHEl B IIpeICcTaBIeHUun
pg_timezone_abbrevs (cM. Pazmern 51.91). AGOpeBUATypPhl MOKHO MCIIOIL30BAaTh BO BBOTUMEIX
3HaYEeHUAX JaThH/BpeMeHU U B oIlepaTope AT TIME ZONE, HO He B IapaMeTpax KOHGUrypamuu
TimeZone u log timezone.

e Tlommmo abG0peBHUaTyp M Ha3BAaHUM YaCOBHIX ITOSICOB PostgreSQL mpmHMMaeT yKa3aHUS YaCOBBIX
mosicoB B ctusie POSIX, kak onucano B Pasmene B.5. DTOT BapuaHT OOLIYHO MEeHee IIPEeOIodYTHUTEeNIeH,
4YeM HCIIOJIb30BaHUe NMEeHOBAaHHOTO YaCOBOTO II0sICa, HO OH MOXKeT OBITh e [UHCTBEHHEIM
BO3MOZKHBIM, €CJIH [JIsT Hy2KHOTI'0 9YaCOBOTO I10sIiCa HET 3amnucu B 6a3e maHHBIX IANA.

BkparTiie, pa3nuune Mexkny ab0peBuaTypaMu M MHOJHBIMM Ha3BAaHUSMHM 3aK/IIOYAIOTCS B CIIEOYIOIEeM:
ab60peBUAaTypPHI IIPEICTABASIOT onpeneneéHuuii casur oT UTC, a monmHoe Ha3BaHUe Ioapa3yMeBaeT emlé 1
MECTHOE TIpaBUJIO TI0 IIEPEX0dy Ha JIETHEe BPeMS, TO eCTh, BO3MOXKHO, OBa casura ot UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IPeICTaBIIIET IOJILEHb II0 MECTHOMY BpeMeHHU B Hpio-HopK, uTo
IIJIsT HAHHOTO OHS OBIIO OHI JIETHUM BOCTOUYHBIM BpeMeHneM (EDT umu UTC-4). Tak 4To 2014-06-04 12:00
EDT 0003HavYaeT TOT XK€ MOMEHT BpeMeHu. Ho 2014-06-04 12:00 EST 3aHaéT CTaHOAPTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBHUCHIlee O TOTO, HEMCTBOBAJIO TN JIETHEE BPEMS B 3TOT [I€Hb.

Mario Toro, B HEKOTOPHIX IOPUCOUKIUSIX OJHA U Ta XXe ab0peBraTypa 4acoBOTO MOsica 0O3HAaYasla Pa3Hbe
cneuru UTC B pa3Hoe BpeMs; HampuMmep, abOpeBHaTypa MOCKOBCKOTO BpeMEeHU MSK HECKOJIBKO JIeT
o3"auana UTC+3, a 3atem crana o3HadaTth UTC+4. PostgreSQL o6pabaTriBaeT Takue ab6peBuaTypHl B
COOTBETCTBUH C MX 3HAYEHUSIMU Ha 3aJaHHYIO IaTy, HO, KaK U C TPUMEPOM BHIIIIE EST, 3TO He 00s13aTENBLHO
OymeT COOTBETCTBOBATh MECTHOMY TPaXKIaHCKOMY BPEMEHH B 3TOT OEHb.

HezaBucumMo oOT (OpPMEI, PErucTp B Ha3BaHUAX M abO0peBHaTypax YaCOBBEIX IIOSICOB He BaxkeH. (B
PostgreSQL po Bepcuu 8.2 oH riue-To UMeJl 3HaYeHUeE, a Iae-To HeT.)

Hu HasBaHus, HM aOOpeBHATypPHl YaCOBBIX IOSICOB, HE 3alllUTHI B CAMOM CepBepe; OHH CUUTHIBAIOTCS
u3 ¢ainoB KOHGUTypaluy, HaXOOAIIUXCS B IMIyTAX .../share/timezone/ M .../share/timezonesets/
OTHOCHUTEJIbHO KaTaJjiora YCTaHOBKHU (cM. Paspern B.4).

ITapameTp KoHpurypaumu TimeZone MOXKHO YCTAHOBUTh B postgresgl.conf WIH HIOOBIM OPYTHUM
CTaHOAPTHBIM CIIOCOOOM, OmMCAaHHBIM B ['7maBe 19. YacoBoil mOSIC MOXKET OBITH TaKXkKe OIpeneséH
CHeOyIoIIUMHU CIIeIIUaIbHBIMU CIIOCO0aMuU:

* YacoBo# mosic Ois TEKYIIEeTro ceaHca MOXKHO YCTaHOBUTH C MOMOIIBI0 SQL-KoMaHAL SET TIME ZONE.
9To anmbTepHATUBHAS 3allCh KOMaHOH SET TIMEZONE TO, 60omee cooTBeTCTBYyIomas SQL-cTaHOapTy.

* Ecmm YCTaHOBJIEHaA IIepeMeHHasaA OKPYXKEeHUd PGTZ, KIIMEHTHL llbpq UCIIOJIB3YIOT eé 3Ha4YeHue,
BBITIOJIHAA IIPHU MMOOKJIIIOYEHHWH K CepBepy KoMaHAOy SET TIME ZONE.

5.4. BBoa uHTEepBaJioB

3HaYeHHUs THIIA interval MOTYT OBITH 3allMCAHBI B CJIEAYIOIIEH pacIlupeHHoN GhopMe:
[@] xommuecCcTBO €OHHHIA [KOMHYECTBO EIOHHHIA...] [HanpaBlIeHHE]

roe xomnumuecrTBo — IOTO YHCIIO (BO3MO}KHO, CO 3HaKOM); enuHHIa — OOHO U3 3HAYEeHUM: microsecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpLIe
0003Ha4YaroT COOTBETCTBEHHO MHKPOCEKYHOBI, MUJINIMCEKYHOBI, CEKYHObl, MUHYTBI, 4YaChl, JHU, HeOeJIu,
MeCdanbl, T'OObI, OEeCATHUIIeTHS, BEeKa U TBICH‘-IeJ'IeTI/IH), 1100 3TU XK€ CJIOBa BO MHOXKECTBEHHOM qucie,
J'II/I60 UX COKpaAllleHUA; HanpapiaeHHe MOZKET IIPDHUMHHMMATh 3HaA4YE€HHE ago (Ha3ax[) nim GBITB IIyCTBIM.
3HaK @ sBJsIeTcs HeoOs13aTenbHBIM. Bce 3alaHHBEI€ BEJIMYUHEBEI PA3JIMYHBIX €OWHHUI] CYMMHPYIOTCA
BMeECTe C yYETOM 3HaKa 4YHuCceJl. YKa3aHUe ago MeHsIeT 3HaK BCeX IIOJIEd Ha IPOTHUBOIIOJIOXKHBIN. DTOT
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CHHTAKCHC TaK2Ke HUCIIOJIB3YETCHd IIPU BEIBOJE MHTEPBAJIA4, €CJIU IIapaMeTpP IntervalStyle nMeeT 3HadeHue
postgres_verbose.

KonuuecTBa mHel, 4acoB, MUHYT U CEKyH[ MOXKHO ONpPEINENINUTh, He YKa3blBas IBHO COOTBETCTBYIOIIUE
enuHULE. HampumMep, 3a0uck '1 12:59:10' paBHO3HA4YHa 'l day 12 hours 59 min 10 sec'.CodeTaHue
rofja M Mecslla TaKXKe MOXKHO 3allucaTh Yepe3 MUHYC; HallpuMep '200-10' o3HadaeT TO, 3Ke 4TO U '200
years 10 months'. (Ha camoM fenie TONMBKO 3THU KpaTKue (popMEl pa3pelieHtl cTangapToM SQL u oHu
HUCIIOIB3YIOTCSA IIPU BEIBOJE, KOTAa IntervalStyle UMeeT 3Ha4eHUeE sgl_standard.)

HNHTepBambl MOXKHO TaK’Ke 3aIllMCHIBATh B Bufe, onpenenéHrHoM B ISO 8601, nmubo B «hopMaTe C KOgaMu»,
OINMCaHHOM B paspene 4.4.3.2 3TOro craHmapra, Tu00 B «albTepPHATHUBHOM ¢opMaTe», OMHMCAHHOM B
pas3gene 4.4.3.3. ®opMaT C KOJlaMU BHITJTISOUT TaK:

P xomuuecTBO emHHHIIA [ KONHUEeCTBO e€mHHHNa ...] [ T [ KOJIHUYUeCTBO €OHHHIA ...]]

CTpoka OOJI’KHA HAYMHATBCSI C CHMBOJIAa P M MOXKET BKJIIOUaTh TakXke T IIepel BpeMeHeM CYTOK.
IomycTuMEIe KOOI eqUHUIL HepevrciieHsl B Tabmuie 8.16. Kombl eqUHUII MOXKHO OITyCTHUTDh HUITH YKa3aTh
B JII0OO0OM TOPSIiIKEe, HO KOMIIOHEHTHI BPEMEHM CYTOK AOJIZKHEI MATH IIOCJIE CUMBOJIa T. B 9acTHOCTH,
3HaYeHHe KOoja M 3aBHUCHUT OT TOTO, PACIIOoaraeTcs JIX OH OO0 MJIX IIocyie T.

Tao6aumna 8.16. Koabl emHHUIT BpeMeHHBIX HHTepBasioB I1ISO 8601

Kopn 3HadyeHHE

Y TOOBI

M MecsIH (B maTe)

W Henenu

D OHU

H 4achl

M MUHYTH (BO BDEMEHU)
S CEeKyHIHI

B anbTepHaTUBHOM opMare:

P [ rog—mMecgy—neHs | [ T 4Yacel:MHHYTE:CEKYHIObl ]

CTPOKa [OJI;KHAa HAUMHATLCS C P, a T pa3mensieT KOMIIOHEHTHI HAaThl ¥ BpeMeHH’. 3HaUeHUs BhIPaXKaioTCs
YlcjIlaMH TakK XKe, KakK 1 B gatax ISO 8601.

IMpu 3amucy WHTEPBAJIPHOM KOHCTAHTHI C yKa3aHWEM rosei WA TPUCBOEHWM CTOMOIy Twra interval
CTPOKHY C ronamu, UHTEPIIPETALNS HEIIOMEeYEeHHBIX BEJIMYUH 3aBUCHUT OT mosei. Hampumep, INTERVAL '1'
YEAR BOCIIPMHUMAETCS Kak 1 rof, a INTERVAL '1' — Kak 1 cekyHma. Kpome TOT0, 3HaUYEHUS «CIIpaBa»
OT MEHBIIIETO 3HAYAIIlero MOJIsi, 3aJaHHOTO B OTIPEMIENIEHUN nosei, MPOCTO OTOpackBatoTcs. Hampumep,
B 3alMCH INTERVAL '1 day 2:03:04' HOUR TO MINUTE OymyT OTOPOIIIEHLI CEKYHIBI, HO HE IEeHb.

CormacHo ctaamapTy SQL, Bce KOMIIOHEHTH 3HaYeHUs interval qoKHEI OBITH OMHOT0 3HAKa, ¥ BEAYIITNMI
MMHYC IPUMEHSETCS KO BCEM KOMITOHEHTaM; HallpuMep, MUHYC B 3alIUCH '-1 2:03:04' IPUMEHSETCSA U K
OHIO, M K YacaM/MuHyTaM/ceKyHgaM. PostgreSQL mo3BonseT 3agaBaTh AJ1 pa3HBIX KOMIIOHEHTOB pa3Hbie
3HAKU U TPAOUIIMOHHO 0OpabaThiBaeT 3HAK KaXXI0Tr0 KOMIIOHEHTA B TEKCTOBOM IIPEACTaBIIEHNH OTAEIbHO
OT OPYTuUX, TaK 4YTO B JAaHHOM CJIy4yae 4YaChl/MUHYTBI/CEKYHIOB OyOyT CUMUTATHCS IOJIOXUTEIbHBIMHU.
Ecnu mapamMeTp IntervalStyle UMeeT 3HaY€HME sgl_standard, BEOyIINM 3HAK MIPUMEHSIETCSI KO BCEM
KOMIIOHEeHTaM (HO TOJILKO €CJIM OHM He cofepzkKaT 3HaKu $SBHO). B MpPOTUBHOM cCiy4dae HOeNCTBYIOT
TpaguilnoHHEIe TpaBuia PostgreSQL. Bo n3bexkaHue HEOOHO3HAYHOCTH PEKOMEHAYeTCsI OOaBISITh 3HAK
K KaXXJgOMy KOMIIOHEHTY C OTPHULIATEIbHLEIM 3HaYEeHUEM.

3Ha4YeHUA IOJIed MOTYT comepzKaTh OPOOHYI0 4acTh: Hanmpumep, '1.5 weeks' WaH '01: 02: 03.45"'.
OOHAKO MOCKOJIBKY MHTEPBAJl COOEPKUT TOIBKO TPHU IIEJIBIX eOUHUIELI (MeCSIlbl, OTHU, MUKPOCEKYH[IHI),
IpoOHBIe eIMHUITH IOJIZKHBI OBITH pa3fesieHbl Ha 0ojiee MeJiKue eOuHUIIEL. [IpoOHBle YacTU eOuHUI],
IIPEBHIIIAIONINX MECSIIE, YCEKAIOTCS A0 IeJI0T0 YKCjla MECSIIEB, HAIpUMep '1.5 years' nmpeobpa3lyeTcs

143



Tunel JaHHBIX

B 'l year 6 mons'. [IpoOHBIE YacTU Hedelb U OHeH IepPecUYUTHIBAIOTCS B IleJIoe YMCJI0 OHeW U
MHUKPOCEKYH[I, U3 pacyéTa, 4To B Mecsie 30 mHel, a B cyTKax — 24 4Yaca, Hanmpumep, '1.75 months'
CTQHOBUTCA 1 mon 22 days 12:00:00. Ha BEIXOZ€e TOMBKO CEKYHOBEI MOTYT UMEeTh OPOOHYIO YacCTh.

B Tab6mnuiie 8.17 moka3aHO HECKOIBKO ITPUMEPOB [IOITYCTUMBIX BBOOUMBIX 3HAUEHHUU THUIIA interval.

Ta6auna 8.17. BBoag HHTEepBajIOB

IIpumep Onucanue

1-2 Cranpmaptubiit dopmaT SQL: 1 rom u 2 Mecsiia

3 4:05:06 CranpaptHbiii dopmaT SQL: 3 gHa 4 4aca 5 MUHYT
6 CExKyH[

1 year 2 months 3 days 4 hours 5 minutes 6 |TpamunuoHHEIM ¢popMat Postgres: 1 rom 2 mecsiia

seconds 3 mHs 4 yaca 5 MUHYT 6 CEKyH[

P1Y2M3DT4H5M6S «@opmMmart ¢ Kogmamu>» ISO 8601: To XKe 3Ha4YeHUE,

YTO U BEIIIIE

P0001-02-03T04:05:06 «AnpTepHaTuBHBIN popmaTt» ISO 8601: To Ke
3Ha4YeHN’e, YTO U BEHIIIE

Tumo interval IIpenCTaBJIeH BHYTPU B BUOE OTOEJIbHBIX 3HAYeHUN MecsIleB, JHel u MUKPOCEKYH[O. 3JTto
00BsICHSIETCS TeM, UTO YMCJIO THEeM B MecsIle MOXKeT OBITH Pa3HBEIM, a B CYTKaX MOXKeET OBITh U 23, u 25
YaCOB B OHHU IIepexoda Ha JeTHee/3UMHeEe BpeMs. 3HaueHusT MecsleB U THeM IIpeacTaBJI€HEl IIE€JIbIMU
YHUCJIaMHU, a B MUKPOCEKYHOAaX MOT'YT IIPEeOCTaBJIATECA CEKYHOEI C HpOﬁHOfI 49acThi0. Tak Kak MHTEPBAJIbI
OOBIYHO IIOJIy4al0TCA M3 CTPOKOBBIX KOHCTAHT HJIM IIPH BBIYUTAHUHN THUIOB timestamp, 3TOT criocob
XpaHEeHud 3(1)(1)6KTI/IB8H B OOJILIITMHCTBE CJIy4daeB, HO MOZXKeT JaBaTh HEO2KUIOAaHHBIE PEe3YyJIbTAaTHI:

SELECT EXTRACT (hours from '80 minutes'::interval);
date_part

SELECT EXTRACT (days from '80 hours'::interval);
date_part

,HHE[ KOPPEKTHUPOBKHU YHCJIa HHeﬁ 1 9aCOB, KOI'gza OHU BBEIXOOAT 3a OOBIYHEIE I'PaHUIIEI, €CTh CIIeIIUaJIbHEIE
byHKIMYM justify_days M justify_hours.

8.5.5. BbiBOA MHTEepBaJsioB

dopmaT BeIBOOAa TuIla interval MoOXKeT OIpemensaTbCs OOHMM M3 YETHIPEX CTUIEeH: sql_standard,
postgres, postgres_verbose ¥ iso_8601. BriOpaTb HYXKHBIM CTUIb IIO3BOJISIET KOMaHOa SET
intervalstyle (II0 yMOJTYaHUIO BHIOPAH postgres). IIpuMepsl GOpMaTOB pa3HBIX CTUJIEN IOKa3aHBI B
Tab6muie 8.18.

Ctumnb sql_standard BEIOAET pe3yabTaT, COOTBETCTBYIOIINM cTaHAapTy SQL, ecniu 3HaueHne MHTEPBasla
YOOBJIETBOPAET OrPaHUYEHUAM CTaHOapTa (I/I COOepPxXKurT 1100 TOJILKO oo U MecCHdll, 1100 TOJILKO OEeHb U
BpewMs, U IIPU 3TOM BCE€ €TI0 KOMIIOHEHTEI OOHOTI'O 3HaKa). B IIPOTUBHOM CJIyda€ BEIBOOUTCA I'OA-MeCs1], 3a
KOTOPHIM HUIOET maTa-BpeMsi, a B KOMIIOHEHTHI [IJIs OMHO3HAYHOCTH SIBHO HOOABISIOTCS 3HAKU.

BriBOn B CTHUJIE postgres COOTBETCTBYET OpMaTy, KOTOPHIM ObINT npuHAT B PostgreSQL mo Bepcuu 8.4,
Korma mapametp DateStyle umesn 3HaueHue IS0.

BrIBOO B CTHIIE postgres_verbose COOTBETCTBYeT (opmaTy, KOTOPHIM OblI IMPUHST B PostgreSQL mo
Bepcuu 8.4, Korga 3HaYeHUEeM MapaMeTpPOM DateStyle OBITIO HE ISO.

BriBon B cTHIIE iso_8601 COOTBETCTBYET «hopMaTy C KogaMu» OIMCaHHOMY B pa3nene 4.4.3.2 ¢dopMaTa
ISO 8601.

144



Tunel JaHHBIX

Taoiaunma 8.18. IlpuMmepsI CTUIEH BHIBOJAa HHTEPBAJ/IOB

Ctunp HNuTepBan roa-mecsan |[MHTEpBal JeHb- CMenraHHbIN
BpeMs HHTEpBaj
sql_standard 1-2 3 4:05:06 -1-2 43 -4:05:06
postgres 1 year 2 mons 3 days 04:05:06 -1 year -2 mons +3 days
-04:05:06
postgres_verbose @ 1 year 2 mons @ 3 days 4 hours 5 mins (@ 1 year 2 mons -3 days
6 secs 4 hours 5 mins 6 secs
ago
iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B PostgreSQL ecTb cranpmapTHBI SQL-TUII boolean; cM. Tabmuity 8.19. Tum boolean MOXKET MMETh
clepnyloliie COCTOsTHUS: «true», «false» m TpeTbe cocTosiHHME, «unknown», KOTOPOE€ IIPENCTaBJIsIETCS
SQL-3Hauenuem NULL.

Taoauna 8.19. JIoruuyeCKUH THUII JaHHBIX

Nmsa Pazmep OnucaHue

boolean 1 6aut COCTOSIHHE: UCTHUHA UJIN JIOXKb

Jlornyeckrue KOHCTAaHTHEI MOTYT IpPeACTaBiIsAThCA B SQL-3ampocax ClaegyromuMU KIIIOUYEBEIMH CJIOBaMU
SQL: TRUE, FALSE u NULL.

OyHKIIMS BBOJA [MOaHHBIX THUIIA boolean BOCIHPUHUMAET CIEOyIOIINEe CTPOKOBBIE IIPEOCTaBIeHUS
COCTOSAHUSA «true»:

true
yes
on

1

U cJenylomue IpencTaBieHus cocTosaHus «false»:

false
no
off

0

Takxke BOCIIDMHUMAIOTCA YHUKAJILHEIE l'[pe(bI/IKCBI 9THUX CTPOK, HAIIpPUMEP t HUJIN n. PeFI/ICTp CHMBOJIOB HE
HMeeT 3Ha4YeHHusd, a HpOGGJ’[LHBIe CHMBOIJIBI B Ha4YaJie U B KOHII€ CTPOKH UTHOPUPYIOTCHA.

OyHKIMS BEIBOAA MaHHBIX THUIA boolean BCerda BHIOAET t MJIM f, KaK MOKa3aHo B [IpumMepe 8.2.

IIpumep 8.2. Ucnosib30BaHWE THIIA boolean

CREATE TABLE testl (a boolean, b text);
INSERT INTO testl VALUES (TRUE, 'sic est');
INSERT INTO testl VALUES (FALSE, 'non est');
SELECT * FROM testl;

SELECT * FROM testl WHERE a;
a | b
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t | sic est

KmiouyeBrle croBa TRUE M FALSE SBISIOTCA IPEOIOUYTUTEJIBHBIME (COOTBETCTBYIOUIMMM CTaHOApPTY
SQL) mns 3amMcu JIoTM4YecKuX KOHCTaHT B SQL-3ampocax. Ho BBl TakxXKe MOXKETe HCIIOJIb30BaTh
CTPOKOBEIE IIpeACTaBJIeHMNs, KOTOphle OONyCKaeT CHUHTAKCHC CTPOKOBBIX KOHCTAHT, ONMCAHHHIU B
[Mogpazpmerne 4.1.2.7, HaupuMep, 'yes'::boolean.

3aMeTbTe, 4YTO IIPH aHalu3e 3allpoCa TRUE M FALSE aBTOMATH4YE€CKH CUYHTAIOTCA 3HAYEHHUsSIMHU THIIA
boolean, HO AJisd NULL 3TO He TakK, IIOTOMYy YTO €My MOXKET COOTBETCTBOBAThb JII000M THII. ITosTomy B
HEKOTOPBIX KOHTEKCTaX MOZXKeET HOTpGGOBaTBCH IIpUBEeCTH NULL K THUIIY boolean SIBHO, HallpuMep TakK:
NULL: :boolean. C ApPyro¥ CTOPOHEI, IPUBEOEHUE CTPOKOBOU KOHCTAHTH K JIOTHYECKOMY THUIY MOXKHO
OIIYCTHUTE B T€X KOHTEKCTaX, I'lle aHaJIn3aTOopP 3aIlIpoCa MOXKET IIOHATH, YTO 6YKBaJ'I]>HOG 3Ha4YeHue OJOJIZKHO
UMETh THUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tunel mepevyncieHui (enum) onpenensaoT CTaTUYEeCKUN YIIOPSIOOoYeHHbM HaOop 3HaYeHUH, TaK XKe KakK
U THUIIBI enum, CYLIECTBYIOIIHUE B psife S3LIKOB IPOTPaMMHUPOBaHUSA. B KauecTBe IEPEeYUCIEHUsT MOXKHO
MIPUBECTU OHU HeOenu U1 Habop COCTOSHUM.

8.7.1. O6bAaBNneHUe NnepevymncsieHumn
Tun nmepeuuncneHui co3gaioTcs ¢ nomoInkio Komaunsel CREATE TYPE, HanipuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
Co3maHHBIE TUITEI eNUM MOXKHO MCIIOJIb30BaTh B OIIpefeleHuAX Tabnun U QyHKIIUHN, KaK U 1i00kle IpyTHe:

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
CREATE TABLE person (

name text,

current_mood mood

)i

INSERT INTO person VALUES ('Moe', 'happy'):;

SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

______ M

Moe | happy

(1 row)

8.7.2. Nopapok

IMopsimok 3HAYEHUM B IEPEYUCIIEHUN OIPEMEseTCs MOCIeq0BaTeIbHOCTBIO, B KOTOPOU OBIJIM yKa3aHbI
3HAYEHUS IIPU CO3[AaHUU TUIIA. [lepedrcieHus MoaaepzKUBal0TCSA BCEMM CTAaHOAPTHBIMU OIlepaTOpaMu
CpPaBHEHUS ¥ CBSI3aHHBIMM arperaTHeiMu QyHKIusMu. Hanpumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;

name | current_mood
_______ +______________
Curly | ok

Moe | happy
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(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN(current_mood) FROM person);
name

8.7.3. be3onacHOCTb TUMNa

Bce TumBl mepevuCIIEHWE CYHTAIOTCS YHUKAJIbHBIMA M IIO3TOMY 3HAYEHUS PAa3HBIX TUIIOB HEJb3s
CpaBHMBATh. B3TIsTHUTE HA 3TOT IIPUMED:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)
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');

QIIMBKA: HeBepHOe 3HaueHUe OId nepeuucieHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood = holidays.happiness;

QIIMBKA: omepaTop He cymecTByeT: mood = happiness

Ecnu BaM mefiCTBUTENBLHO HYKHO CHeIaTh YTO-TO II0T00HOe, BE MOXKeTe TH00 pealn30BaTh COOCTBEHHEIH
omepartop, 1160 TBHO MPeodpa30oBaTh TUIILL B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood: :text = holidays.happiness::text;

name | num_weeks
______ +___________
Moe \ 4
(1 row)

8.7.4. TOHKOCTM peasin3auum

B MeTkax 3Ha4YeHUU PErucTp uMeeT 3HaUeHHue, T. €. 'happy' U 'HAPPY' — He OHO U TO XKe. Takxke B
MeTKaxX UMeIOT 3HaYeHUe ITPOoOeIhL.

XoTs TUNBI-TIEPEUYUCIIEHUSI NOpefHa3HaudeHBl IIPeXXOe BCero [MjIs CTaTU4YeCKux HaOOpoB 3HAYeHUMH,
UMeeTCS BO3MOXKHOCThH [00aBJIATH HOBHIE 3HAUEHUS B CYUIECTBYIOIIUU TUN-TIepedUucyieHue U
nepeuMeHOBEIBaTh 3HadeHUs (cm. ALTER TYPE). Omrako ymansaTh CYLUIECTBYIOIINE 3HAYEHUS U3
IIepeyuciieHusl, a TaKXKe U3MEeHsATh UX IOPAOOK, HeJlb3sl — [JIA IIOJIyYeHUsI HYXKHOI'O pel3ylbTaTra
NIPUOETCS YOAIUTh ¥ BOCCO3HATh 3TO IIepeUYncleHue.

3HaueHHe enum 3aHHMaeT Ha Oucke 4 OaiTa. [IJTMHa TEKCTOBOM METKM 3HAUYEHHs OTpPaHMYeHa
mapaMeTpPoOM KOMITHUIIAIINYU NAMEDATALEN; B CTaHOAPTHBEIX cOopkax PostgreSQL oH orpaHMYWBaAET OIUHY
63 GariTaMmu.

ComnocTaBlIeHUS BHYTPEHHUX 3HAQYEeHUN enum C TeKCTOBLIMU METKaMU XPaHATCA B CUCTEMHOM KaTaJiore
pg_enum. OH MOXKeT OBLITh II0JIE3€H B Psife CIIy4Yaes.

8.8. l’eoMeTpuyeckue Tunsol

leoMeTpuyeckre THUIBI HAHHBIX IIPEOCTABASIOT OOBEKTHI B [OBYMEPHOM HPOCTPaHCTBe. Bce
cyulecTByoie B PostgreSQL reoMeTpuyecKkyre TUITH epednciieHsl B Tabnurie 8.20.
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Ta6aumna 8.20. l'eoMmeTpUuYeCKHEe THIIBI

Nmsa Pa3zmep Onucanue IIpencraBiienue
point 16 6auT Touka Ha MIJIOCKOCTH (x,y)
line 32 OatiTa BeckoHeuHas mpsiMasi {A,B,C}
lseg 32 banTa OTpe30K ((x1,y1),(x2,y2))
box 32 GaiTa [TpamMoyronbHUK ((x1,y1),(x2,y2))
path 16+16n 6auT 3aKpHITHY NIYTh (TOTOOHBIN ((x1,y1),...)
MHOT'OYT'OJIbHUKY)
path 16+16n 6auT OTKpPBITHIY Iy Th [(x1,y1),...]
polygon 40+16n 6auT MHOTO0YyTroNIbHUK (ITOmoOHEIN 3akpeIiTOMY |((x1,y1),...)
IIyTH)
circle 24 6auTa OKpYyXKHOCTH <(x,y),r> (11eHTp
OKPY2KHOCTH U
panuyc)

II7151 BRITTOITHEHUS PA3IUYHBIX T€OMETPHUYECKHUX OIlepalliii, B YaCTHOCTH MAacCIITaOHMPOBAHUS, BpallleHUs
U ompeneneHus nepecedenuit, PostgreSQL mpepnnaraer 6oraTeiéi Ha6op QYHKIUM U onepaTopoB. OHU
paccmaTtpuBalTca B Pasgene 9.11.

8.8.1. Toukm

Touykr — 3TO OCHOBHOU 3JIEMEHT, Ha 0a3e KOTOPOT'O CTPOSITCS BCE OCTalIbHBIE T€OMETPUYECKUE THUIIHL.
3Ha4yeHUs TUIIA point 3alUCHIBAIOTCSA B OOHOM U3 OBYX (HOPMAaTOB:

Irne x 1 y — KOOPAWHATEI TOYKHK Ha IIJIOCKOCTH, BEIPA2XKEHHEBIE YHUCJIaMU C HJ'IaBaIOH_Ieﬁ TOYKOM.

BEIBOOSITCS TOYKH B IIepBOM opMarTe.

8.8.2. Npamble

[TpssMEBIe IPEACTaBIISIIOTCS TUHEHUHBIM ypaBHEeHUEeM AX + By + ¢ = 0, e A u B He paBHH 0. 3HaUeHUS
THUIIA 1ine BBOOSTCS U BEIBOOSTCS B CJIELVIOIIEM BULE:

{4 B C}

KpOMe TOT'0, [JIsI BBOOA MOXKET MCII0JIb30BaThCs JTto0ast U3 9TUX (I)OpM:

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

(x1 , y1) , (x2, y2)

x1 , vyl , x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3fInYHble TOYKH Ha OAHHOU MIPSIMOI.

8.8.3. OTpe3kmu

OTpe3OK IIpegCTaBiIdeTCsd napoﬁ TOY€eK, OIIpedelsdrlIruX KOHIBI OTPpEe3Ka. 3HaueHUsa THIIa lseg
3aNMCHIBAIOTCS B OOHOM U3 ClieoyIoIux (I)OpM:

[ ( x1, y1) , (x2, y2) 1
( (x1, y1) , (x2, y2))
(x1 , y1) , ( x2, y2)
x1 , vyl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIIEI OTPE3Ka.

BEIBOOSITCST OTPE3KH B IepBoM opMare.
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8.8.4. NpAMOYrosibHUKHU

[TpsIMOYTOJIbHUK MNPEHACTABIISAETCS OBYMS TOYKAMHM, HAXOOSIIUMUCH B IIPOTHBOIIOJIOKHBIX €T0 yIriax.
3Ha4eHUs TUIIA box 3alKMCHBAIOTCSA B OOHOM U3 CIEOYIONIUX GopM:

((x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , vyl , x2 , y2
roe (x1,yl) U (x2,y2) — IPOTUBOIIOJIOXKHEIE YTIIBl IPSIMOYTOJIbHUKA.

BEIBOOSITCS IIPSIMOYTOJIBHUKH BO BTOPOIi hopMe.

Bo BBOOMMOM 3HaUYE€HHH MOTYT OBITH YKa3aHHI TI00BIE TBa IPOTUBOMOJIOKHEIX yIJjla, HO 3aTEM OHU OymyT
YOOPSAOOYEHH], TAK YTO BHYTPHU COXPAHSTCS IPaBLIA BEPXHUY U JIEBHIM HUXKHUYU YTTIbI, B TAKOM IIOPSIOKE.

8.8.5. Nyt

HYTI/I IIpenCTaBIIdIOT co0oll CIIMCKH COGJZ[I/IHéHHBIX TO4YEK. HYTI/I MOT'YT OBITH 3dKpblmbimMu, KOormoa
II0OPAa3yMeBaeTCs, 4YTO IIepBad MW IIOCJIIEgHSAs TO4YKa B CIIMCKe CO€OHWHEHBI, HJIM OMmKpblmbiMu, B
IIDOTUBHOM CJIy4dade.

3HAYeHU THUIIA path 3aIKMCHIBAIOTCS B OMHOM M3 CIEOYIOIIUX (GOpPM:

[ (x1, y1 ), ..., (xn, yn) ]
((x1, y1), ..., (xn, yn) )
(x1, y1) , .., (xn, yn)
(x1 , yi rooee ey xn , yn )
x1 , vyl P e g Xn 4, yn

T7ie TOYKH 3a[al0T Y3/Ibl CETMEHTOB, COCTABIISIONUX ITyTh. KBagpaTHbIE CKOOKY ([ ]) YKa3bIBAIOT, YTO IYTh
OTKPBITHIH, @ KPYTble ( () ) — 3aKpHIThIN. Korpma BHeIlIHHe CKOOKHM OITYCKAIOTCsI, KaK B IIOKAa3aHHBIX BHIIIIE
TIOCTIeIHUX TPEX hopMaxX, CUUTAETCS, YTO NYTh 3aKPHITHIH.

ITyTu; BEIBOOSATCSA B IIEPBOU UJIM BTOPOM popMe, B COOTBETCTBUHU C TUIIOM.

8.8.6. MHOroyroJsibHUKM

MHOTOYTOIPHUKY TPEACTABIISAIOTCS CIIMCKAMU TOYEK (BepmnH). MHOTOYTOJIBHUKY ITOX0XKU Ha 3aKPBITHIE
IIyTH, HO XPAHSTCS B IPYTOM BUIE U Oy pabOThl C HUMU OpPegHAa3HauYeH OTHEIbHEIN Habop QyHKIMH.

3HaYeHU THUIIA polygon 3AIKMCHIBAIOTCS B OMHOI M3 CIEOYIOIIUX (GOpM:

((x1, y1), ..., (xn, yn) )
(x1 , y1) , ... , ( xn , yn)
(x1 , y1 ;e xn , yn )

x1 , yl ;e xn , yn

roe TOYKHU 3a4al0T Y3JIbl CE(rMEHTOB, 06pa3y1011.u/1x I'paHUIy MHOI'OYT'OJIBHUKA.

BEIBOOSITCS MHOTOYTOJIBHUKHY B IIEPBOM opMare.

8.8.7. OKpy>XHOCTH

Opr}KHOCTI/I 3a0aI0TCAd KOOPDOWMHATAMMU LIEHTPA U PagnuyCOM. 3HayeHUsA TUIA circle 3alUCHIBAIOTCS B
OOHOM M3 CIIEOYIOIINX d)OpMaTOB:

)
)
)

14

>
)

< ’
A
(

14

14

X ok % X
NN
KRR R

14

rme (x,y) — LIEHTP OKPYKHOCTH, a r — €€ pafauyc.

BEIBOOSITCSI OKPYZ2KHOCTH B IIepBOM (hopMarTe.
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8.9. Tunsbl, onucobiBaoLLue CeTeBble agpeca

PostgreSQL mpepnnaraeT TUIIBI OaHHBIX OIS XpaHeHUs agpecoB IPv4, IPv6 u MAC, moka3aHHEBEIE B
Tab6murie 8.21. [I51g XpaHEeHUS CETEBHIX aiPEeCOB JIYYIIle NCIIOIb30BaTh 3TH THUITHI, @ HE TPOCTHIE TEKCTOBLIE
CTpPOKM, TaK Kak PostgreSQL mnposepsieT BBOOUMble 3HAUYEHUS MHAHHBLIX TUIIOB M IIPENOCTaBJISET
CIIeliaJIn3MPOBaHHBIE OTIEPATOPHI M QYHKLIMU i PpaboThl ¢ HUMHU (cM. Pasmen 9.12).

Ta6aumna 8.21. Tunbl, ONKHCHIBAIOIIHE CeTEeBbIe aapeca

HUmsn Pasmep Onucanue

cidr 7 unu 19 6auT Cetu IPv4 u IPv6

inet 7 unu 19 6auT Y3net u cetu 1Pv4 u IPv6
macaddr 6 OauT MAC-ampeca

macaddrs$ 8 GauT MAC-anpeca (B popmate EUI-64)

[Ipu copTupoBKe TUNIOB inet U cidr, agpeca IPv4 Bcerma upgyTt go agpecos IPv6, B ToMm uucne agpeca
IPv4, BkmtouéHHBIe B IPV6 unu conocraBieHHble ¢ HUMU, HanpuMep ::10.2.3.4 unn ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-ampec y3/ia U MOXKeT TakKe COOepzKaTh ero MOACEeTh, BCE B OOHOM
none. ITogceTh mpencTaBasgeTCsS YUCIOM OUT, ONMPefesaonuX agpec CeTU B ajpece y3/ia (MU «MacKy
cetu»). Ecnu Macka cetu paBHa 32 mgns appeca IPv4, Takoe 3HaueHue IpencTaBiisieT He MOIACETH, a
omnpenesieHHBIN y3en. Agpeca IPv6 umeror gnuny 128 61T, IO3TOMY YHUKAJILHBIM afgpec y3Jjia 3aJaéTcs
Cc Macko# 128 6uT. 3aMeTbTe, UTO KOIfla HYKHO, YTOOBI IIPUHMMAIIUCh TOJIPKO afgpeca CeTei, cienyer
HUCIONIb30BaTh THI cidr, @ HE inet.

BBoguMble 3HaUEHUSI TAKOT'O THUIIA IOJIKHEI UMEeTh popMaT agpec/y, e agpec — amapec IPv4 unu IPv6,
a y — 4ucnio 6uT B Macke ceTu. Ecnu KOMIIOHEHT /y OIyIeH, MacKa CeTH CUHUTaeTCs paBHOU 32 [ns
IPv4 u 128 gnst IPv6, Tak 4TO 9TO 3HaUeHUe OymeT NpencTaBiIsATh OOUH y3ei. [Ipu BEIBOOE KOMIIOHEHT /
y OIIYCKaeTCsI, eCITU CEeTEBOM afpec OIpedeNsieT agpec OOHOTo y3ia.

8.9.2. cidr

Tun cidr comepXuT onpenenenue cetu IPv4 unu IPv6. BxogHble ¥ BEIXOOHBIE ()OPMATHI COOTBETCTBYIOT
cornamenusm CIDR (Classless Internet Domain Routing, BecknaccoBasi MezkKceTeBas agpecalius).
OnpepesieHne ceTU 3alUCHIBaeTCcsa B popMaTe agzpec/y, TOE azpec — MHUHUMAJILHBIM afpec B CETH,
IpeICTaBJIEHHBIN B BUAe agpeca IPv4 unu IPv6, a y — gucio 6ut B Macke ceTtu. Eciiu y He yKa3bIBaeTCs,
9TO 3HAQUEHUE BBIYUCISETCS II0 CTapoM KJIaCCOBOM CxeMe HyMepallM CceTel, HO IIPU 3TOM OHO MOIXKET
OBITH YBEJIMYEHO, YTOOH B HETO BOIIIJIM BCe OalThI BBEIEHHOTO ampeca. Eciu B ceTeBOM agpece cIipaBa
OT MacCKM CeTU OKaXyTcs OUTHL CO 3HaueHKeM 1, oH Oy[eT CUUTATHCS OMUOOYHEIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afpecoB.

Ta6numa 8.22. [IpuMepsI JONYCTUMbBIX 3HAYEHUHM THIIA cidr

BroaguMoe 3HaYeHHE cidr BsiBOguUMOe 3HaYE€HHE cidr abbrev ( cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
192.168/24 192.168.0.0/24 192.168.0/24
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24

128.1 128.1.0.0/16 128.1/16

128 128.0.0.0/16 128.0/16

128.1.2 128.1.2.0/24 128.1.2/24
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BBOHHMOE 3Ha4YeHue cidr BLIBOJII/IMOG 3Ha4YeHHue cidr abbrev ( cidr)

10.1.2 10.1.2.0/24 10.1.2/24

10.1 10.1.0.0/16 10.1/16

10 10.0.0.0/8 10/8

10.1.2.3/32 10.1.2.3/32 10.1.2.3/32
2001:4f8:3:ba::/64 2001:4f8:3:ba::/64 2001:4f8:3:ba/64
2001:4£8:3:ba: 2001:4£8:3:ba: 2001:4£8:3:ba:
2e0:81ff:fe22:d1f1/128 2e0:81ff:fe22:d1f1/128 2e0:81ff:fe22:d1f1/128
::ffff:1.2.3.0/120 ::ffff:1.2.3.0/120 ::ffff:1.2.3/120
ffff:1.2.3.0/128 ::ffff:1.2.3.0/128 ffff:1.2.3.0/128

8.9.3. Paznmuma inet M cidr

Cy'I_T_IeCTBeHHBIM pa3nuyueM TUIIOB JAaHHBIX inet M cidr ABJISETCS TO, YTO inet INIPUHHUMAET 3HAYEHUS
C HEeHYJIEBBIMU ouTaMu CIIpaBa OT MACKH CeTH, a cidr — HeT. HaanMep, 3Ha4YeHUue 192.168.0.1/24
SIBJII€TCSI JOIIYCTUMBIM IJId THUIIA inet, HO He OJId cidr.

ITogcka3ka

Ecnu Bac He ycTpauBaeT BLIXOHOM ¢opMaT 3HAYEHUH inet UH cidr, HONPOOyHTe GYHKINU host,
text U abbrev.

8.9.4. macaddr

Tun macaddr mpenHa3HadeH OJid xpaHeHuss MAC-agpeca, IpUMEPOM KOTOPOT'O SIBIISIETCS aJlpeCc CETEBOM
nnatel Ethernet (xots MAC-agpeca IpUMEHSIOTCS U OJIs OPYTUX Henel). BBoguMble 3HaQUEHUS MOTYT
3amaBaThCA B CleAyomux popmarax:

'08:00:2b:01:02:03"
'08-00-2b-01-02-03"
'08002b:010203"
'08002b-010203"
'0800.2b01.0203"
'0800-2b01-0203"
'08002b010203"

Bce aTu mpuMepEl OITpenessiioT OOUH U TOT XKe agpec. lllecTHaaaTepuyHbIe MTUGPHI OT a A0 £ MOTYT OBITH
U B HUXKHEM, U B BepxHeM peructpe. BeiBogsitcsi MAC-ampeca Bcerga B IepBoii popme.

Crarpmapt I[EEE 802-2001 cumtaeTr KaHOoHUYecKoU ¢opmoit MAC-ampecoB BTOpPyIO (C MHHycaMH), a
B NIepBOM (C OBOETOYMSMU) IIpeArionaraeT OOpaTHHIM mopsamok OuT, Tak uTto 08-00-2b-01-02-03 =
01:00:4D:08:04:0C. B HacTos1Iee BpeMs 3TOMY COTJIallIEHUIO IIPaKTUYeCKM HUKTO He CIIeAyeT, U YMEeCTHO
OHO OBLJIO TOJIBLKO [AJISI yCTAapeBIINX CETEBLIX IPOTOKOJIOB (Takux Kak Token Ring). PostgreSQL He MeHsieT
IOPANOK OUT U BO BCeX IIPMHUMaeMEIX ¢dopMaTax IIogpasyMeBaeTcs TPagulOHHEIN Topsamok LSB.

I[TocnegHMe OATH BXOOHEIX (bOpMaTOB He OIIMCAHBl HU B KAKOM CTaHOApTe.

8.9.5. macaddrs8

Tun macaddrs8 xpaaut MAC-agpeca B ¢popmate EUI-64, mpuMeHSONINECs, HAIIpUMED, IS alllapaTHBIX
ampecoB ninaT Ethernet (xorsi MAC-agpeca HMCIIONB3YVIOTCA U OJIS APYTHUX Liesei). OTOT TUII MOIXKET
OPUHATL U 6-0aliToBRIe, M 8-6aliToBhie agpeca MAC mu coxpaHseT ux B 8 Oairtax. MAC-agpeca,
3afaHHLIe B 6-O0afiToBOM (dopmaTe, XpaHSTcs B ¢opmare 8 6aliT, a 4-blli M 5-BIM OalT comepzKaT
FF u FE, cooTBeTCTBEHHO. 3aMeThTe, 4TO mns IPv6 wucmomb3yeTcs MoOoudUIIMPOBAHHBIM ¢GopMaT
EUI-64, B KoTOpoM 7-0¥ OUT HOnXKeH OLITh yCTaHOBJIEH B 1 mociie mpeobGpal3oBanus u3 EUI-48. [nsa
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BBITIOJTHEHUS 3TOTO M3MEHEHUs IPefoCcTaBaseTcss PyHKIMSA macaddr8_set7bit. Boobiie roBopsi, 3TOT
TUII TIPUHUMAET JIIOOBIe CTPOKH, COCTOSINKME W3 Iap IIeCTHaAllaTePUYHBIX IHU@P (BRIPOBHEHHBIX IIO
rpaHuliaM 6aiT), KOTOpPhle MOTYT COTJIAaCOBAaHHO pa3desIAThCS OOWHAKOBHIMM CHUMBOJIaMU ':', '-' UJIH
'.'. IlecTHaOaTepUYHLIX IUGP OOJIKHO OLITL 1160 16 (mms 8 6aiit), nubo 12 (mns 6 6aiit). HavyanbHble
U KOHEeYHbIe TPOo0esibl UTHOPUPYIOTCS. H1UXKe moKa3aHbl IPUMEPH! JOITYCTUMBIX BXOOHBIX CTPOK:

'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"

Bo Bcex aTux mpuMepax 3afaéTCs OOWH M TOT Ke agpec. s mudp ¢ a Mo f TPUHUMAIOTCS OYKBH U B
BEPXHEM, U B HUZKHEM peructpe. BeIBog Bcerpga IIpeacTaBIsieTCs B IIEPBOM U3 ITOKa3aHHEIX (POPMAaTOB.

I[TocnegHmMe MEeCTh BXOOHBIX (bOpMaTOB 13 ITOKAa3aHHEBIX BEIIIE HE ABJIAITCA CTaHOAPTU3NPOBaHHBEIMH.

YT006kI Tpeobpa30BaTh TPagUIMOHHEIN 48-0uTHEINM MAC-agpec B popmaTte EUI-48 B MoguduIimpoBaHHEIH
dopmaT EUI-64 mis BKIIIOYEeHHUS B coCcTaB agpeca IPv6 B KauecTBe agpeca y3iia, UCIIOb3yiTe GYHKITUIO
macaddr8_set7bit ClIeOyOIIUM 00pa30oM:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");

macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buTOoBbIE@ CTPOKHU

BuToBLIe CTPOKM MPEACTaBISIOT co0oii mociaemoBaTenbHOCTH M3 1 ¥ 0. MX MOXKHO HCIIONIB30BATh [JIS
XpaHeHus Ui oToOpazkeHust OUTOBHIX MacoK. B SQL ecTh mBa OUTOBHIX THUIIA: bit (n) Ubit varying(n),
rOoe n — MOJOXKUTENILHOE I1eJI0e YUCTIO.

[nrHa 3HaYEeHUS TUIIA bit JOJIZKHA B TOYHOCTH PABHATHLCS n; IPU IIONEITKE COXPAHUThH JaHHEIE OIUHHEE
WU KOopoue mpom3oupeT omubka. [JaHHBIE THUIIA bit varying MOTYT MMETh IIEPEMEHHYIO OJIUHY, HO
He TPEBBIMIAIOIIYI0 n; CTPOKU OOJIbIIEH MIWHBEL He OyAyT NMPUHATH. 3amnuch bit 6€3 yKalaHUS OJIMHBI
paBHO3HAYHA 3aIKUCH bit (1), TOTOa Kak bit varying 0e3 yKa3zaHUS OJIUHB MOAPA3yMEBAET CTPOKY
HeOTpaHWYEeHHOU [JINHEL.

IIpuMmeyanue

IIpu TOMBITKE MPUBECTH 3HAYeHHe OUTOBOM CTPOKM K THUIY bit (n), OHO OyHOeT yCedeHO W
OOIIOJTHEHO HYJSIMHK CIIpaBa [0 OJIMHBI POBHO n OMT, ommOKu mpu 3TOM He OymeT. ITomoOHBEIM
o0pa3oM, eciu SIBHO IIPUBECTHU 3Ha4YeHMe OMTOBOM CTPOKM K TUIY bit varying(n), OHa OymeT
yceudeHa CIIpaBa, eCjiu €€ [WHA MPEBHIIIAET n OUT.

CUHTaAKCHC KOHCTAHT OMTOBBIX CTPOK omucaH B [lompasmemne 4.1.2.5, a Bce OOCTyIIHEIE OUTOBHIE
oIepaTopHl U GYHKIIUHU IIepedyuciieHsl B Pasnerne 9.6.

IIpumep 8.3. Ucnosib30BaHUE OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(S));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");
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OIMBKA: nminuHa OUTOBOHM CTPOKH (2) HEe COOTBETCTByeT Tuly bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101');
SELECT * FROM test;

a b
_____ +_____

101 | 00

100 | 101

[nst xpaHeHUst GUTOBOM CTPOKU MCIOMb3yeTcs Mo 1 6aiTy mis KaXKAOoW TPynmel u3d 8 OUT, III0C 5 umn
8 6aliT MOTOTHUTETLHO B 3aBUCUMOCTH OT OJIMHBEI CTPOKHU (HO OJIMHHBIE CTPOKU MOTYT OBITH CXKATHI UITU
BEIHECEHEI OTHeJIbHO, KaK onucaHo B Pasnerne 8.3 MpUMEHUTENIBHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunbl, NnpeaHa3Ha4YeHHble AJI1 TeKCTOBOro NnoMcka

PostgreSQL mpenmocTaBnsgeT ABa THUIlAa OaHHBIX /I NOOOEPKKU IIOTHOTEKCTOBOTO ITOMCKA. T€KCTOBHIM
TIOMCKOM HA3LIBAETCS ONepalus aHanu3a Habopa 0OKyMeHmMo8 C TEKCTOM Ha €CTECTBEHHOM SI3BIKE,
B pe3yjbTaTe KOTOPOU HaXOOATCSA ¢parMeHTH, HauboJiee COOTBETCTBYyIoLIMe 3anpocy. Tun tsvector
IIPEeacCTaBiIsAeT JOKYMEHT B BUE, OITUMU3XMPOBAHHOM [OJId TEKCTOBOI'O IIOMCKA, a tsquery IIPEACTaBIIsAE€T
3amnpoc TEKCTOBOTO MOMCKa B momo6HoMm Bume. bonee mompo6HO 3TO omuchiBaeTcs B ['1aBe 12, a Bce
CBsI3aHHHBIE (DYHKIIUU U OIIepaTOPHL epedncieHsl B Pa3nene 9.13.

8.11.1. tsvector

3HaYeHWEe THUIA tsvector COOEPZKUT OTCOPTUPOBAHHLIN CIIMCOK HEIIOBTOPSIOUINXCS /€KCeM, T. €. CIOB,
HOPMA/IU308dHHbIX TaK, YTO BCe CIIOBOMOPMEI CBOISITCS K OOHOI (mogpoOHee 3TO omucaHo B I'maBe 12).
COpTHpOBKa " UCKIIIOYEeHNE ITIOBTOPAIIIUXCS CJIOB IIPOMU3BOIUTCA aBTOMaTUY€CKHU IIPHU BBOJE 3HAYEHU,
KakK II0Ka3aHO B 3TOM IIPUMeEpe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector
'a' 'and' 'ate' 'cat' 'fat' 'mat' 'on' 'rat' 'sat'

s mpencTaBieHUS B BUOe JIEKCEM OpPoOEoB MM 3HAKOB MHPENWHAHUS WX HYXKHO 3aKIIOYUTH B
anocTpodsl:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM U CJIEeOyIOWINX TIPUMEpPax MbI UCIOIb3YEM CTPOKY B AOJJIapax, 4TOOB He myOGIMpoBaTh BCE
amocTpodbl B TAKUX CTPOKax.) ITpu 3TOM BKIIOYAEeMBIH anmocTpod umm o6paTHYIO KOCYIO YepPTy HYXKHO
mpony6IupoOBaTh:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
Takxke OJId JIEKCeM MOZKHO YKa3aThb UX IEeJIOYUCIJIEHHBIE no3uyuu:

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
IMo3uIus 0OBIYHO YKa3bIBAET MTOI0KEHHE HCXOOHOTO CII0Ba B HOKyMeHTe. MHopMaIius 0 PaciIoloXKeHuN
CJIOB 3aTeM MOZXKEeT HCIIOJIb30BAaTbCsA OJId OUEeHKU 61u3ocmu. HOSI/IHI/Iﬂ MOXKeEeT 3agaBaTbCs YHUCJIOM OT
1 mo 16383; Gomnblmre 3HAUYEHHUSA IIPOCTO 3aMeHsioTcsa Ha 16383. Ecnu s omHOI JIeKCEeMEl TBaXKOhI
YKa3bIBa€TCd OOHO IIOJIOZKEHHEe, TaKOe IIOBTOPEHUE OT6paCbIBaeTC5{.
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Jlekcemawm, Ojis KOTODPEHIX 3aJaHbl IIO3UIINHK, TaK2XKe MO2KHO Ha3HA4YUTh 8ecC, Bpra}KeHHbIﬁ 6YKB8.MI/I A, B,
c unu D. Bec D II0OPA3yMeBaA€eTCs 110 YMOJIYAHUIO U IIO3TOMY OH HE€ IIOKA3bIBAETCs IIPU BEIBOOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 '"fat':2B, 4C
Beca 0OBIYHO IPUMEHSIOTCS OJISI OTPAaXKEeHHUsSI CTPYKTYPH MOKyMEeHTAa, HallpuMep [/ IPUumaHus 0Co00To

3HAYEHMs CJI0OBAM B 3arojIOBKe II0 CPaBHEHHIO CO CIOBaMM B OOLIYHOM TeKcTe. Ha3HadyeHHBIM BecaM
MOZKHO COIIOCTAaBUTh YHCJIOBBLIE IIPHUOPUTETH B (GYHKIIUIX PAaHKHUPOBAHUSA PE3YIbTATOB.

BaxxHO mOHHMMAaTh, YTO TUI tsvector CaM IO cebe He BLITIOTHSIET HOPpMaJIM3allUIO CJIOB; IIpenIiojiaraeTcsd,
YTO B COXpPaHAEMOM 3HAYEHHUHU CJIOBA YK€ HOPMAJIN30BAHEI ITPUJIO2ZKEHHUEM. Haan/IMep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

[nsi OGONBIIMHCTBA AaHTJIOA3BIYHBIX ITPUJIOKEHUN IIPUBEAEHHBIE BHIIIE CI0BAa OYAYT CYUTATHCSA
HEHOPMAaIU30BaHHBIMU, HO [OJIS t svector 3TO He BaXKHO. [TI03TOMY UCXOOHBIM HOKYMEHT OOBIYHO CIeOyeT
o6paboTaTh PyHKIMEH to_tsvector, HOPMaIUIYIOIIEH CIIOBA [JIs IOKUCKA:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

'fat':2 'rat':3

U aTo mogpobHee onucaHo B ['11ae 12.

8.11.2. tsquery

3HaueHWE tsquery COOEPXKUT UCKOMEIE JIEKCEMEI, OObeqUHSIEMbIE JIOTUYECKUMHU onepartopamu & (1),
| (MJIN) u ! (HE), a Takxke omepatopoM mnoucka ¢pas <-> (IIPEQIIECTBYET). Takke gonmycKaeTcs
Bapuanus omnepatopa I[IPEJIIIECTBYET Buma <N>, Tme N — IieJIOYMCIIeHHas KOHCTaHTa, 3agaolas
paccTosiHUe MeXKAy OBYMs UCKOMBIMU JIeKCeMaMU. 3allCh olepaTopa <—> paBHO3Ha4Ha <1>.

718 TPyNIUPOBKU OIIEPATOPOB MOTYT HCIIOJIb30BaThCSA CKOOKM. be3 CKOGOK 3TH OIepaTophl MMEIOT
pa3Hble IPUOPUTETHI, B mopsigke youiBauusd: | (HE), <-> (IIPEOIIECTBYET), s« (1) u | (UJIN).

HeckonbKO IpuMeEpPOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat cat) '::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

JlekceMaM B tsquery MOJKHO [OIIOJIHUTEJIBHO COIIOCTaBUTh OYKBEI BECOB, IIpU 3TOM OHU OyOyT
COOTBETCTBOBATh TOJIbKO TEM JIEKCeMaM B tsvector, KOTOPEle UMEIOT KaKOH-TN00 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery
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Kpome Toro, B TeKCeMax t squery MOZKHO HCIIOIb30BAaTh 3HAK * OJIS ITOMCKA M0 MPedUKCY:

SELECT 'super:*'::tsquery;
tsquery

'super': ¥

3TOT 3ampoc HAUMET BCe CJIOBA B tsvector, HAYUHAIIIUECS C IPUCTABKH «SUPET».

AmiocTpodbl B TeKCEMaxX 3TOTO THUIIA MOXKHO MCITOTb30BaTh TaK XK€, KaK M B JIEKCEMAaX B tsvector; U TaK
Ke, Kak ¥ OJIs TUIa t svector, HE0OXOOMMas HOpMaIu3allus CJI0Ba HOJIKHA BEIIIOJIHATHCS 00 TPUBEOEHUST
3HAYEHMS K TUIY tsquery. [IJI TAKOM HOpMaJM3alUu yIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeTbTe, UTO QYHKIUSA to_tsquery OymeT o6pabaTreiBaTh IPeUKCH TOJ0OHO IPYTUM CI0BaM, IIO3TOMY
clefymolee CpaBHEHNe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres npe06pa3yeTCﬂ CTeMMEepPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

_______________ b
'postgradu':1 | 'postgr':*

U 9Ta IIpHUCTaBKa HaXOOUTCS B ITpeoOpa30BaHHOM (hopMe CJIoBa postgraduate.

8.12. Tun UUID

Tun paHHBIX uuid COXpaHsAET YHUBEpCalbHBEIe YHUKalbHble upaeHTuuKatophl (Universally Unique
Identifiers, UUID), omnpemenénurie B RFC 4122, ISO/IEC 9834-8:2005 m cBsS3aHHBIX CTaHOapTax.
(B HekoTophiXx cucTeMax 3TO Ha3biBaeTca GUID, rimobGaibHBIM YHUKAJIBHBEIM HIOEHTHU(PUKATOPOM.)
9TtoT umeHTH(UKATOP IIpeAcTaBnseT coboii 128-6MTHOe 3HaYeHUE, TeHEPUPYEMOE CIIeHaIbHBIM
aJITOPUTMOM, NPAKTUYECKH TapaHTUPYIOIIUM, YTO 3TUM K€ aJITOPUTMOM OHO He OyHeT IIOIyd4eHO
Oospilie HUTOEe B Mupe. TakuM o6pa3oM, 5TH HAOeHTHUDUKATOPHI OyOyT YHUKAIbHBIMH U B
pacIpenesiéHHLIX CUCTEMAaX, a He TOJILKO B €IMHCTBEHHOM 0a3e AJaHHHIX, KaK 3HAYEHUS TeHEepaTOPOB
I0CJIemOBaTEILHOCTEN.

UUID 3anuceiBaeTcsi B BHOE IIOCJIEOOBATEIbHOCTH IMEeCTHAAIAaTEPUYHBIX U B HUIKHEM PETUCTPE,
pa3fme€HHBIX 3HAaKaMU MUHYyCa Ha HEeCKOJIBKO T'PYIII, B TAKOM IIOpsAKe: rpynmna us3 8 nudp, 3a Hell Tpu
rpynnsl u3 4 mudp U, HakKoHer, rpymnmna u3 12 nudp, 9To B CyMMe cOoCTaBisgeT 32 HuGPHI U IPeACcTaBlIsIeT
128 6urt. [Tpumep UUID B 3TOM CTaHmapTHOM BHU[E:

aleebc99-9c0b-4ef8-bb6d-6bb9%pd380all

PostgreSQL Takke MpUHMUMAaET albTePHATUBHLIE BAPUAHTH: IM(PEL B BEPXHEM PETUCTPE, CTAaHOAPTHYIO
3amnuch, 3aK/IIOYEHHYIO B QUTYPHBIE CKOOKM, 3amuch 0e3 MUHYCOB WJIM C MUHYCaMH, Pa3mesIsioiuMu
yio0ble TPYIIH U3 YeTHIPEX 1udpp. Hanpumep:

AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%bd380all}
aleebc999c0bdef8bb6debb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0bd4ef8-bb6d6bb9-bd380all}
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BriBoguTCS 3HaYEHHE 3TOTO TUIIA BCerga B CTaHOAPTHOM BHIE.

Kak moxHuo creHmepupoBaTh UUID B PostgreSQL, onuckiBaeTcs B Paznmene 9.14.

8.13. Tun XML

Tun xml mpefHa3HadeH [is XxpaHeHus XML-maHHBEIX. Ero mpenMyIecTBO IO CPAaBHEHUIO C OOBIYHBIM
TUIIOM text B TOM, UTO OH IIPOBepsieT BBOOUMBIE 3HAUEHUS Ha OONYCTUMOCTH IO mpaBujiaMm XML u
IO7si paboThIl C HUM ecTh TUIoOe3omacHble GyHKIUY; cM. Pazmen 9.15. JI71s1 UCIOIb30BaHUS 3TOr0 TUIIA
OUCTPUOYTHUB OOJI2KeH OBITh CKOMIIMIMPOBAH B KOHPUTYpAILlUK configure —--with-libxml.

Tunm xml MOXKET COXPaHAThH IIPABUIIBHO OQOPMIIEHHBIE «IOKYMEHTEI», B COOTBETCTBUU CO CTAHOAPTOM
XML, a Takxke ¢GparMeHTH «COOEPXKUMOIO», OIpelelseMble KaK MeHee OrpaHW4YeHHEIEe «)3/1bl
dokymeHma» B Momenu gaHHbIX XQuery u XPath. [IpyruMu cioBaMu, 3TO O3Ha4YaeT, YTO BO pparMeHTax
COIEPRKUMOTO MOXKET OBITh HECKOJIBKO 3JIEMEHTOB BEPXHETO YPOBHS WJIM TEKCTOBHIX Y3JI0B. fBsieTcs
JIn HEKOTOPO€ 3Ha4YeHHe THUIla xml IIOJIHBIM OOKYMEHTOM HIJIA (l)pal"MeHTOM COOEepP2KUMOI'0, IIO3BOJIAET
OIIpenenuTh BEIpaXKeHUe xml-s3Hauvenne 1S DOCUMENT.

I/IH(I)OpMaLII/IIO O COBMECTHMOCTH U OIrPaHUYEHUX THUIIA JAHHBIX xml MOZKHO HauTu B Pasgene D.3.

8.13.1. Co3paHue XML-3HauyeHU#H
YToOBI TONYYUTH 3HAUYEHHUE TUNA xm]l U3 TEKCTOBOM CTPOKH, UCIIONb3yHUTe PYHKIIUIO xmlparse:
XMLPARSE ( { DOCUMENT | CONTENT } value)
I[Tpumepsr:

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</
chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

XoTs B craumapTe SQL ommcaH TOIHLKO OKH CII0c00 mpeoObpa30BaHMsI TEKCTOBLIX CTPOK B XML-3HaueHus,
cunenuduyeckuii cuTakcuc PostgreSQL:

xml '<foo>bar</foo>'
'<foo>bar</foo>"': :xml

TOXKE OOIyCTUM.
Tun xml He IPOBeEPsET BBOOMMEIEe 3HaYeHus o cxeme DTD (Document Type Declaration, O6bsBnEeHUS

THIIa JOKYMEHTa), faXke eClIU B HUX IIPUCYTCTBYIOT cCchiika Ha DTD. B rHacTtosmiee BpeMs B PostgreSQL
TaKXKe HeT BCTPOEHHOU MOANEPKKH APYTUX Pa3HOBUOHOCTEU cxeM, HanpuMep XML Schema.

OOpaTHas orepanus, MOJIydieHHe TEKCTOBOM CTPOKU M3 xml, BHIMOJHSETCS C IIOMOILILI0 (YHKIIMU
xmlserialize:
XMLSERIALIZE ( { DOCUMENT | CONTENT } 3ygauvenue AS THIO )

3mech OOMYyCTUMBIN tunm — character, character varying UJIM text (MJIU UX IICEBOOHUMEI). Y B maHHOM
cnydae ctanmapT SQL mpemycMaTpuBaeT TOJIBKO OAMH CIIoc00 mpeoOpa30BaHMUs xml B TUIT TEKCTOBHIX
CTpOK, HO PostgreSQL mo3BomnsieT IpOCTO IPUBECTU 3HAUEHUE K Hy?KHOMY THUITY.

ITpu npeobGpa3oBaHUM TEKCTOBOM CTPOKKM B TUMN xml MU HaA000poT 6e3 MCIonb30BaHUSA (QYHKIMM
XMLPARSE ¥ XMLSERIALIZE, BBIOOpP pekuMa DOCUMENT MM CONTENT OIpefefiseTcs IapaMeTpoM
KoHpurypaumu ceanca «XML option», ycCTaHOBUTHL KOTOPBHI MOXKHO CJIEOVIOIIEW CTaHOapTHOMI
KOMaHOOou:

SET XML OPTION { DOCUMENT | CONTENT };
WA TaKou KoMaHOou B myxe PostgreSQL:
SET xmloption TO { DOCUMENT | CONTENT };

I[lo ymMonm4aHMIO 3TOT NapaMeTp MMeeT 3HaueHHe CONTENT, TaK 4YTO [oIlycKaioTcs Bce dhopmbl XML-
OaHHBIX.
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8.13.2. ObpaboTka KOAMPOBKHU

Ecnu Ha cTOpoHe cepBepa M KnueHTa U B XML-maHHBIX MCIIOJIB3YIOTCS pPa3Hble KOOUPOBKM CUMBOJIOB,
C 3TUM MOTYT BO3HHMKAaTh Ipo6ieMel. Korma 3ampochkl IepemaioTcss Ha CepBep, a MX Pe3yIbTaThl
BO3BPAIIIAIOTCS KIUEHTY B 0OBIYHOM TEKCTOBOM pexkuMme, PostgreSQL mpeobpa3yeT Bce mepenaBaeMbie
TEKCTOBBIE [aHHBIE B KOOWPOBKY [JII COOTBETCTBYIOIIEN CTOPOHB; cM. Pasmen 23.3. B ToM dYmucie
9TO IIPOMCXOOUT U CO CTPOKOBBIMH IIpefcTaBlIeHusSMH XML-maHHBIX, MOOOOHBIMH TEM, UTO ITOKAa3aHEI
B IpemeOyIux OpuMepax. OOGBIYHO 3TO O3HAYaeT, YTO OOBABIEHHS KOOWPOBKHU, COoOepzKallluecs B
XML-gaHHEIX, MOTYT HE COOTBETCTBOBATh HEHMCTBUTEILHOCTH, KOTa TEKCTOBAsI CTPOKa mpeobpa3yeTcs
U3 OOHOM KOOWPOBKM B OPYTryi0 IIpM Mepefade MOaHHBIX MeXOYy KIMEHTOM M CepBEepoOM, TaK KakK
mogoOHbBIe BKIIOYEHHBIE B HaHHLIE OOBSBIEHHs He OyOyT M3MEHEHH aBTOMaTHYeCKHu. [ pelleHus
9TOM ITPO06JIEMBI OOBSABIEHUST KOOUPOBKHY, COMEPKAIINECS B TEKCTOBHIX CTPOKAX, BBOOUMEIX B THUIT xml,
TIPOCTO U2HOpUpPYOMCA U IpenronaraeTcs, 4To XML-comepKUMOe TpeCcTaBIeHO B TEKYIIEM KOOUPOBKE
cepBepa. Kak crmemcTBue, O IPaBUIbHONM 00pPabOTKH TaKHUX CTPOK ¢ XML-maHHBIMH KIIHEHT OOJIKEeH
nmepemaBaTh UX B CBOEM TeKylled KomupoBKe. I cepBepa He BaxHO, OyHeT JuU KJIMEHT [JIsi 3TOTO
mpeoOpa30BEIBATh MOKYMEHTH B CBOIO KOOWPOBKY, WM HU3MEHHUT €€, Impexkae 4YeM IiepegaBaTb eMy
OaHHBIE. HpI/I BEIBOOE€ 3HAYEHUS TUIla xml HE comepzxar 00OBSABJICHUS KOOMPOBKH, a KJIMEHT OOJIZKEH
IIpenrojaraTth, 4To BCe JaHHEBIE IIOCTYIIAIOT B €TI0 TeKYI_LIefl KOOHUPOBKE.

Ecnu mapaMeTphnl 3anpoca nepefalTcs Ha CEPBEP M OH BO3BpallaeT Pe3y/lIbTaThl KJIMEHTY B IBOUYHOM
pexuMe, KOODHPOBKa CHMBOJIOB He IIpeo0pa3yeTcs, TAaK YTO BO3HUKAET Opyras CUTyalus. B aToMm ciydae
00bsIBIIEHNE KOOUPOBKH B XML mpuHMMaeTCs BO BHUMaHKeE, a €CJIM ero HeT, TO IIpPedlojaraeTcs, 4To
maHHBIe 3akommpoBaHBEl B UTF-8 (3T0 cooTBeTCTByeT cTaHmapTty XML; 3ametsTe, uTo PostgreSQL He
nogmepzxkuBaeT UTF-16). ITpu BEIBoOe B maHHEIEe OymeT moOaBiieHO OO0BbSIBII€HWE KOOHUPOBKH, BRIOPAaHHOM
Ha cTopoHe KnueHTa (Ho ecinu 3To UTF-8, 06bsaBIeHne OyOeT OmMyIIeHo).

Camo co6oit, XML-gaunubie B PostgreSQL 6ynyT o6pabaTreiBaThCs ropa3no 3¢ dekTuBHee, Korga U B XML-
OaHHBIX, M Ha CTOPOHE KJINEHTa, ¥ Ha CTOPOHE CepBepa UCIIOIb3YeTCS OfHA KOOUPOBKA. TaK KaK BHYTPU
XML-mauubeie npencraBnsiorca B UTF-8, onmTuManbHEIN BapuaHT, KOTOa Ha CepBepe Takxke BhIOpaHa
kogupoBka UTF-8.

BHuUMaHue

Hekotoprie XML-pyHKIIMKM CcIocOOHBI paboTaTh uCKIoYuTenbHO ¢ ASCII-maHHBIMH, €CIHu
KogupoBKa cepBepa He UTF-8. B wacTHOCTH, 9TO M3BECTHAsA OCOOEHHOCTH PYHKUIMH xmltable ()
" xpath ().

8.13.3. O6paweHue K XML-3HauYeHusamMm

Tun xml oTnM4YaeTcss OT OPYIUX TeM, YTO [AJI Hero He OIpe[elleHbl HUKaKWe OIepaTOphl CPaBHEHUd,
Tak KaK 94E€TKO ONPEeNeJIEHHOTO U YHUBEPCaJIbHOI'O alropuTMa cpaBHeHus XML-gaHHEIX He CyIIECTBYET.
OmHO U3 CeACTBUM 3TOr0 — HENb3s OTGUIBTPOBATH CTPOKHU TabJIUIIEI, CPABHUB CTOJIOEI] xml C UICKOMBIM
3HaueHueM. [loaTomy oObIYHO XML-3HaYeHUS MOOJKHBI OOMMOMHATLCA OTHEJIbHBIM KIIIOYEBBIM IIOJIEM,
HanpuMep ID. MoxHO TakXe cpaBHUBaTh XML-3HaueHusi, npeoOpa3oBaB UX CHayajla B TEKCTOBHIE
CTPOKH, HO 3aMEeThTE, YTO C YUETOM crelupuky XML-maHHBIX 3TOT METOM MPaKTUYeCKU OECII0JIe3eH.

M3-3a 0OTCYTCTBUS OIEPAaTOPOB CPAaBHEHUS [JIsI THIIA xml, AJIS CTOJIOIIA 3TOT0 TUIIA TaKXKe HeJIb3s CO30aTh
uHpekc. [ToaTomy, Korga TpebyeTcst ObICTPHIM TOMCK B XML maHHBIX, 000MTH 3TO OrpaHUYEeHNEe MOXKHO,
MIPUBES MaHHBIE K TUILy TEKCTOBOM CTPOKH U IIPOMHOEKCHPOBAB 3TH CTPOKHU, JIMOO MPOMHOEKCHUPOBAB
BrIipakeHue XPath. KomeuHo cam 3ampoc mpu 3TOM CJieyeT M3MEHUTH, YTOOBI ITOMCK BBITIOIHSIJICS TIO
UHOEKCUPOBAHHOMY BHIpPazKeHUIO.

st yckopeHus moucka B XML-gaHHBIX TaKXKe MOXKHO UCII0JIb30BaTh QYHKIIMU ITOJTHOTEKCTOBOT'O TIOUCKA
B PostgreSQL. OpHako 3T0 TpebOyeT onpenesIEHHON MOATOTOBKU AaHHBIX, UTO AUCTpubyTuB PostgreSQL
TIOKa He MoAaepKMBaET.

8.14. Tunsbl JSON
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Tunel JaHHBIX

Tunet JSON npemHa3HauveHH! Oy xpaHenus maHHBIX J[SON (JavaScript Object Notation, 3amuck o6beKTa
JavaScript) cornacuo cranmapty RFC 7159. Takue maHHBIE MOXKHO XPaHUTh U B TUIIE text, HO TUOH JSON
JIy4Ille TEM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBoguMoOe 3HaueHue ¢opmarty JSON. s paboTel C HUMHU
€CTh TaKXe HeCKOJIbKO CIIellhalbHbIX QYHKIINMYU U oepaTopoB; cM. Pazmen 9.16.

B PostgreSQL mmMmeloTcsa mBa TUNa [Jigd XpaHeHUsd OaHHBIX JSON: json U jsonb. [l peammusalnuu
9 hHeKTUBHOTO MeXaHM3Ma 3aIllpoCOB K 9TUM TUIlaM OaHHBIX B PostgreSQL Tak:Ke ©MeeTCs THII jsonpath,
onucaHHBIM B [Togpasgene 8.14.6.

Tumbel HAHHBIX json M jsonb IPUHUMAIOT Ha BXOO NOYMU OOWHAKOBLHIE HaOOpH 3HAUYEHWHH, a
OTJINYAIOTCS OHM TJIaBHEIM 00pa30oM C TOUYKH 3peHus 3PpPeKTUBHOCTH. THII json COXpaHSIET TOYHYIO
KOITHI0O BBEOEHHOTO TEKCTa, KOTOPyio (PyHKIHKM 00paboTKM HOXKHBEI pa30HpaTh 3aHOBO IIPH KaXKIOM
BBITIOJTHEHUH 3aIllpoca, TOrha KaK JaHHBIE jsonb COXPAHSIOTCSA B pa300paHHOM ABOMYHOM (opMaTe, UTO
HECKOIbKO 3aMeqJIsieT BBOJ M3-3a IIpeoOpa30BaHUs, HO 3HAYUTEILHO YCKOpsieT 00paboTKy, He Tpebys
MHOTOKpaTHOTO pa3bopa TekcTa. Kpome ToT0, jsonb mogaepKUBaeT UHAEKCAIIUIO, YTO TOKE MOKET ObITh
OYEeHb MOJIE3HO.

Tak Kak THI json COXpaHSET TOYHYIO KOIIMIO BBEOEHHOTO TEKCTa, OH COXpaHseT CeMaHTUYeCKU
He3HayvaIlnue npobesrkl MeXay 3JIEMeHTaMH, a TakKzxKe IMopsAaoK Kimodei B JSON-o6bekTax. U ecimu JSON-
00BEKT BHYTPHU COHOEPKUT ITOBTOPSIIOMIMECS KIIIOYHM, 3TOT THUII COXPAHUT BCEe IIaphl KII0Y/3HaAdYeHHe.
(®yukMu 06paboTKu OyOyT CcUMTaTh AEMCTBUTENILHOM ITOCJIEOHIOI Tapy.) TUml jsonb, HAIPOTHUB, He
coxpaHsieT MpPoOesibl, MOPSINOK KITIoYel M 3HaUeHUs C OyOIUpPYIOMIMMUCS KiTlodaMu. Eciu BO BXOOHBIX
IaHHBIX OKA3bIBAIOTCSA OYyOIUPYIOIINECS KJIIOUH, COXPaHsSIeTCs TOJILKO IIoCiielHee 3HaUYeHUe.

715 GONBIIMHCTBA MPUIOKEHUHN IIPEeAIoYTHTeIbHee XpaHuTh daHHEIe JSON B TuIe jsonb (ecim HeT
0COOBIX MPOTUBOIIOKA3aHUH, HalIpUMeD BaKHEI ITPEXKHUE HPEIII0IOKEHUS O IOPSIOKE KII04Yei 00 bEKTOB).

B RFC 7159 roBoputcs, 4To cTpoku JSON moiKHEI OBITH IIpefcTaBieHbl B KomupoBke UTF-8. TToaTomy
maHHbIe JSON He GyOyT ITOJTHOCTHIO COOTBETCTBOBATH CelM(UKAIINY, €CJIM KOTUPOBKa 0a3bl JaHHBIX HE
UTF-8. Ilpu a3ToM Henb3s OyaeT BcTaBUTh B JSON CHMBOJIBI, HETIPEACTaBUMbIE B KOOUPOBKE CEPBEpA, U
Ha000pPOT, JONYyCTUMBIMU OYAYT CUMBOJIHI, ITPEACTaBUMEIE B KOOUPOBKE cepBepa, HO He B UTF-8.

RFC 7159 pa3spemaet BKiodaTh B CTpoku JSON crnennocrenoBaTenbHocTH Unicode B BUOE \uXXXX.
B dysKIUIO BBOmA IS THUIIA json 3TH CIELIIOCJIeN0BaATEIbHOCTH [OIIyCKAIOTCS BHE 3aBUCUMOCTH
OT KOOWPOBKHK 0a3bl MAHHBIX, U IPOBEPSETCS TOIBKO IIPAaBUIBHOCTH MX CHHTAKCHCA (3a \u JOJXKHEI
CclemgoBaTh YeThIpe IeCTHAOIlaTepPUUYHBIX IH@PE). OmHako (GyHKIMS BBOOa OIS THIA jsonb Oojee
CTporasi: OHa He JOIIyCKaeT CHellnociaenoBaTebHOCTH Unicode Ojisi CHMBOJIOB, KOTOPEIE HE MOTYT OBITh
MIpeICcTaBJIeHbl B KOOMUPOBKe 6a3bl. THII jsonb TakXkKe He mpumHHMaeT \u0000 (Tak KaK 3TO 3HAUYEHHE
He MOXKeT OBITh IIpeACTaBlIeHO B Tumne text PostgreSQL) m TpebyeT, YTOoOBI CypporaTHHIE Iaphl
Unicode ucmomb30BajMCh OIS IPEACTaBIE€HUS CHUMBOJIOB BHE OCHOBHOM MHOTOSI3LIKOBOM IIJIOCKOCTH
(BMP) nmpaBunbHO. KoppekTHble crnenmnocnenopaTeibHOCTH Unicode mpeoOpa3yioTcs [yIsi XpaHEeHUS B
OOVH COOTBETCTBYIOIIMU CUMBOJI (9TO IIOApa3yMeBaeT CBOpaYuBaHUe CYPPOTaTHEIX I1Iap B OOUH CUMBOJI).

IIpuMmeyanue

Muorue wu3 ¢yuknuii ob6pabotku JSON, onucanHbie B Pazsmene 9.16, mnpeoOpa3yioT
creurnocnenoBaTteibHOCTH Unicode B OOBIYHBIE CHUMBOJIBI, IO9TOMY MOTYT BhIIaBaTh IIOHOOHEIE
omu0OKY, make ecyiu UM Ha BXOL IOCTYIaeT TUII json, @ He jsonb. To, YTO QYHKIIKUS BBOHOA B THUII
json He IMPOU3BOAUT ITUX IIPOBEPOK, MOXKHO CUHUTATh UCTOPHUYECKUM apTedakToM, XOTS 3TO U
IIO3BOJISIET IPOCTO COXPaHATEL (HO He oO6pabaTeiBaTh) B JSON cmenkonsl Unicode B 6a3e maHHEIX C
KOJIHPOBKOM, B KOTOPOU MpeACTaBJIEHHbIE TAKUM 00pa30M CUMBOJILI OTCYTCTBYIOT.

ITpu mpeobpa3zoBaHuK BBOOUMOTO TeKcTa JSON B THUII jsonb, MPUMHUTHUBHBEIE TUIIL], onucaHHbie B RFC
7159, o cyTtu oTobpaxkaloTcs B coO0cTBeHHEIe TUIE PostgreSQL kak mokazaHo B Tabmnuie 8.23. TakuMm
00pa3oM, K COmepKUMOMY THUIIA jsonb NPEObABISIOTCS HEKOTOpPhle OOIOJIHUTENbHBEIE TpeOOoBaHU,
IPOOMKTOBAHHLIE OTPAHUUYEHUSIMHU IMpPENCTaBJIeHUs HUXKeJeXkalllero THIla OaHHBIX, KOTOpPHIE He
PacCIpOCTPAHAIOTCSA HH Ha THUII json, HHM Ha ¢opmaT JSON BooOmie. B 9acTHOCTH, THHO jsonb He
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IPUHUMAET 4YHCJla, BRIXOHSAINYE 3a Ouanal3oH Tulia ga’HHbX PostgreSQL numeric, TOrma Kak C json
TaKOTo OorpaHnYeHus HeT. Takue orpaHMYeHusI, HaKJaObklBaeMble peann3almei, JoIyCcKaloTCsa COrJIacHO
RFC 7159. OgHako Ha IIpakKTHKe TakKue IIpo0ieMbl 60jiee BEPOSTHBEI B OPYTHUX Peanu3alusiX, TakK Kak
00bIYHO TPUMUTUBHEIN TUII JSON number MPECTaBJIETCSA B BUAE YMCJIa C IIJlaBalollled TOYKOM IBOMHOM
toyHocTu IEEE 754 (uto RFC 7159 sBHO mpu3HaET u monyckaet). [Tpu ucnonb3oBanum J[SON B KauecTBe
bopmaTa oO6MeHa JaHHBIMU C TAaKUMU CUCTEMaMH CJIEYET YYUTHIBATh PUCKU MMOTEPU TOYHOCTU YUCETI,
xpaHuBmuxcsa B PostgreSQL.

W manpoTus, KakK II0Ka3aHO B Tabnulle, eCTh HEKOTOPLIe OrpaHNYeHUus B ¢opMaTe BBOJAA IPUMUTUBHEIX
tunos JSON, He akTyanbHEIE OJI1 COOTBETCTBYIOMUX TUIIOB PostgreSQL.

Ta6muua 8.23. I[IpumuruBHbie THNBI JSON u cooTBeTCTBYIOINHE UM THUNLI PostgreSQL

IIpUMHTHBHBIH THII Tun PostgreSQL 3aMeuaHUSsT
JSON
string text \u0000 He OOIIyCKaeTCs KaK

cIeIocienoBaTeIbHOCT: Unicode,
IpenCcTaBIsAIoNias CUMBOJI, KOTOPHIM OTCYTCTBYET
B KOOUPOBKE 0a3kl

number numeric 3HaquHHNaNI{infinﬂqueﬂOHyCKamTCH

boolean boolean [lonmycKaroTcs TOJIbKO BapUaHTH true U false (B
HUKHEM PETUCTpe)

null (HET) NULL B SQL mMeeT Opyrou CMBICIT

8.14.1. CUHTAKCUC BBOAUMbLIX U BbIBOAUMbIX 3Ha4YeHuu JSON

CuHTakcuc BBOZa/BeIBOOa TUNOB gaHHEIX JSON cootBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl OTYCTUMEIX BEIPaXKEHUU C TUIIOM json (MM jsonb):

—— [pocToe ckangdpHOe/NPUMHTHUBHOE 3HAaueHUE
—— [lpOCTBHIMH 3HAYEHHUIMH MOTIyT OBITH UYMHCINa, CTPOKHK B KaBhukax, true, false wmnm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U OOlee BIEMEHTOB (DIEeMEeHTH MOTYT OBITb PAa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—— O6BbexT, COoImepXamuH [Iapsl KIOYEeH M 3HAUYEHHH
- 3aMeTbTe, YTO KIIOUH OG’beKTOB — 9TO BCerma CTPpOKH B KaBblUKax
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccuBEl U OOBEKTBHl MOT'YT BKJIaIbIBATHCH [NPOU3BOIBHEIM O0pPa30M
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::Jjson;

Kak 6n1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOHTCS W 3aTeM BLIBOOUTCS 0€3 HOMOJIHUTEIbHOMH
00paboTKMU, TUII json BHEIBOOUT TOT XK€ TEKCT, YTO MOCTYIIHJI Ha BXOH, a jsonb HE COXpaHSET
CeMaHTU4YeCKU He3Hadalllie geTajii, TaKue KakK HpOﬁGJ’IBI. Hanpnmep, IIOCMOTPUTE Ha 3THU PA3JINYUA:

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}
(1 row)
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ITepBasi ceMaHTHYECKH HE3HAYMMas OeTalb, 3aCIyKHUBa0Ias BHUMAaHUS: C jsonb YHCJIa BEIBOMASTCS IO
mpaBuiiaM HUXKEJeXallero THuMa numeric. Ha IpakTHKe 3TO O3HA4YaeT, YTO YHMCIia, 3aJlaHHBIE B 3aIllUCHU
c E, OyOoyT BeIBefieHbl 0e3 HEeE€, HallpuMep:

SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.230e-5}"'::jsonb;
json | jsonb

{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OHHaKO KaK BUJOHO M3 3TOTI'0 IIpUMeEPA, jsonb COXpaHsieT KOHEYHbIe HYJIU HpO6HOl"O YHCJla, XO0Td OHU U
He UMeIOT CeMaHTUYeCcKou 3HAYMMOCTH, B YaCTHOCTH [JId IIPOBEPKHU Ha PAaBEHCTBO.

CnOurCcoK BCTPOEHHBIX (PyHKLIMI ¥ OIEPATOPOB, MTO3BOJIAIOMINX CO3aBaTh U 00pabaTriBaTh 3HaUeHUI JSON,
npuBenéeH B Pa3pgerne 9.16.

8.14.2. NMpoekTupoBaHue aoKyMmeHToB JSON

ITpencraBnsaTh maHHBIe B JSON MOXHO ropa3mo Ooree rubOKo, 4eM B TPAOUIIMOHHOM DPEJISAIIMOHHOMN
MOMeJI JaHHBIX, YTO OYEHb IIPUBJIEKATEJIFHO TaM, I'le HeT XECTKuX ycioBuii. K oba aTux momxoma
BIIOJIHE MOTYT COCYIIIECTBOBaThb U HOIOJHATL APYT Apyra B OOHOM IIpujoxKeHuu. OOgHaAKO Oaxke OJis
MPUJIOKEHUHN, KOTOPHIM HYyXKHa MaKCHMajibHasi TMOKOCTh, PEeKOMEeHHOyeTcsi, YToOb moKyMeHTH JSON
UMENN HEKOTOPYI0 (UKCHUPOBAHHYIO CTPYKTYPYy. OTa CTPYKTypa OOBIYHO HEe HAaBSA3BIBAETCS IKECTKO
(XxoTg MOXKHO [eKjlapaTUBHO AWKTOBAaTh HEKOTOpPHIe OM3HEecC-IIpaBuiia), HO KOTda OHa HpefcKa3lyeMma,
CTAHOBUTCS TI0pa3lo IIpollle IIUcaTh 3alpoChl, KOTOPHle M3BJIEKAIOT I[I0Je3Hble AaHHbBIe U3 Habopa
«OOKYMEHTOB» (MHpopMaluu) B Tabiuie.

IMannbie JSON, Kak U JaHHBIE JTIOOLIX OIPYTUX TUIIOB, XPaHSAIIUecs B Tabnuliax, HaX0OsaTCs II00 KOHTPOJIeEM
MexaHM3Ma IlapajlIeJIbHOrO HOCTyIla. XOTS XPaHUThL OOJbIIME OOKYMEHTHI BIIOJIHE BO3MOXKHO, He
3abnIBaliTe, UTO ITPU M1I000M U3MEHEHNH YCTaHaBIUBaeTCs OJIOKMPOBKA BCElM CTPOKM (Ha YPOBHE CTPOKM).
I[TosToMy @Oist ONTUMH3AIMU OJOKMPOBOK TpPAH3aKIUN, H3MEHSIONINX [OaHHBIE, CTOUT OTPAHUYUUTH
pa3Mep OmokyMeHTOB JSON pa3yMHBIMU OpefenaMu. B upeane Kaxpabid OOKyMeHT JSON momxkeH
co00ii TIpeCTaBNsITh aTOMapHLIN MHGOPMAIIMOHHBIN GJT0K, KOTOPBIM, COTJIaCHO OM3HEC-TIOTUKE, HEeNIb3s
pas3fmenuTh Ha MEHbININE, MHONBUAYAJIbHO U3MeHsieMble GJI0KH.

8.14.3. NpoBepku Ha BXOXXAEHUe U cyluiecTBOBaHue jsonb

IIpoBepka B8xo0dc0eHUA — BaXKHas O0COOEHHOCTL THIIA jsonb, He MMeIOllasl aHajora AJjIs TUIMA json.
OTa IpoBepKa OIpeneseT, BXOOUT JIU OOUH OOKYMEHT jsonb B OPyrou. B crenmyromux IpuMepax
BO3BpalllaeTCsa UCTUHHOE 3HaueHue (KpoMe YIIOMSHYTHIX UCKIIOUEHUN):

- HpOCTbIe CKaJ’ISIprIe/HpI/IMI/ITI/IBHbIe 3HAUYEHHd BKIIOUYUAKT TOIBKO OIOHO HIOEHTHUHOE 3HAUEHHEe:
SELECT '"foo"'::jsonb @> '""foo"'::jsonb;

—— MaccuB C MpPaBO¥ CTOPOHBI BXOOUT B MACCHUB ClieBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

—— JopdmoK BSJIEeMEeHTOB B MACCHMBE HE BaxXeH, [O3TOMY 3TO YCIOBHE TOXE BHINOIHIETCH:
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A MOBTOpYJOMHUECd DIEMEeHTh MAacCHBa HE HWMEIT 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—— O6BeKT C OIHOM MapoH CIpaBa BXOIUT B OOBLEKT CleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccCuB CIpaBa He CUMUTAEeTCd BXOIJIUM B
—— MacCCHB ClleéBa, XOTd B IIOCIHEeOHHH M BIOXEH NONOOHLEIH MACCHB:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[1, 3]'::jsonb; —- Bmmaétr false
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—— Ho ecnu no6aBUTb YPOBEHb BIOXEHHOCTH, I[IPOBepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, B5TO BXOXIEHHEM He CUUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Kmou ¢ nycTeiM O6BEKTOM Ha BEpPXHEM YPOBHE BXOIUT B OOBLEKT C TakKWM KIIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOMMY OPUHIIUII 9TOM HPOBEPKHU B TOM, YTO BXOMAIIUN OOBEKT [OIXKEH COOTBETCTBOBATH OOBEKTY,
copiepzKallleMy ero, 10 CTPYKType U JaHHBIM, BO3MOXKHO, ITOCJIe UCKITIOYEeHMS U3 CofiepzKallero o6beKTa
JTUIITHUX 3JIEMEHTOB MaCCHUBa WU I1ap KiIo4/3HadeHue. Ho mOMHUTE, YTO MOPSANOK 3JIEMEHTOB MacCHBa
IJIS IPOBEPKU Ha BXOXK[EeHNEe He MMEeEeT 3HaYeHUs, a ITOBTOPSIONIUECsS 3JIeMEHThE MaCcCHUBa CUHUTAIOTCS
TOJIBKO OOUH Pa3.

B xauecTBe 0COO0OT0 HCKIIOUYEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYDP, MaCCHUB MOZKET COOEPZKaTh
IIPUMHUTHUBHOE 3HA4YEHHUE:

—— B B5TOT MacCHUB BXOIOHUT IIPUMHUTHBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— DTO HUCKIKUYEeHHEe HNEeHCTBYEeT TONbKO B OOHY CTOPOHY —— 3I0eCb BXOXIEHWUd HET:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; -- Bumaét false

IIns Tuma jsonb BBEOEH TaKXkKe OIMIEPaTOpP CYyW,ecmeosdHusi, KOTOPHIM SIBASIETCSI BapuUallMed Ha TeMy
BXOXKEHHsI: OH IIPOBEPSET, SBISETCSA JIM CTPOKa (3ajaHHasl B BHUIAEe 3HAYEHUS text) KITIOYOM OOBEKTa
UJIM 3JIEMEeHTOM MacCCHBa Ha BepXHEeM yPOBHEe 3HaUeHUs jsonb. B crlegyomux mpuMepax BO3BpalllaeTcs
UCTUHHOE 3HaYeHUe (KpoMe YIIOMSAHYTHIX UCKITIOUEeHUN):

—— CTpokxa CVyHmeCTBYeT B KaueCTBe SJIeMeHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—-— CTpoka cCymecTByeT B XKauecTBe kiawoua obbexTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pPaCCMaTPHUBAITCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; -- Brmaét false

—-— Kakx ¥ BXOXIEeHHEe, CYIECTBOBAHHE OMNPEeNendeTCd Ha BEepXHEeM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false

—— CTpoKa CuUMTaeTCd CYmMECTBYVIOIEH, €ClIU OHa COOTBETCTBYET MNPUMHUTHUBHOM cCcTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O6bekTH JSON 11 IpOBEPOK Ha CYIIECTBOBAHME M BXOXKIEHUE CO MHOXKECTBOM KJTIOUEl UJIU 3JIEMEHTOB
nmogxoasaT OoJibllle, YeM MACCUBHI, TaK KakK, B OTJIUYKME OT MAaCCUBOB, OHU BHYTPU OINTUMUIUPYIOTCS IJIS
TIOMCKa, ¥ TIOUCK 3JIeMeHTa He OyJeT JIMHEeNHBIM.

IToogcka3ka

Taxk kak BxoxkpeHue B JSON npoBepsieTcs C y4€TOM BII0KEHHOCTH, IPAaBUIbHO HANlMCAHHBIN 3a1TpOC
MOXKEeT 3aMEeHUTh SIBHYIO BEHIOOPKY BHYTPEHHUX 00beKTOB. Hampumep, MPennonoxkuM, 4TO Y Hac
ecTb crojnbell doc, comepxkaliuii 00HEeKTH Ha BEPXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX OOBEKTOB
COOEePXUT IIONA tags C MACCHUBAMHM BJIIOXKEHHBIX 00LEKTOB. J[aHHLINM 3alpoCc HAWOET 3aluch, B
KOTOPHIX BJIOKEHHBIE 0OBEKTHI COlepKaT KIIYH "term": "paris" M "term":"food", ¥ IIPU 3TOM
MIPOIIyCTUT TaKWe KJII0YM, HaXOOSaIINecs BHe MacCHUBa tags:

SELECT doc->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}1}';
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JTOro XKe pe3yiibTaTa MOXKHO JIO6I/IT]:>C$I, HaIIpuMeDp, TakK:

SELECT doc->'site_name' FROM websites
WHERE doc->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho pmaHHBIHM mogxon MeHee TUOKUHM M 4acTO TakKe MeHee 3 (EeKTUBHBIH.

C mpyToii CTOPOHEI, oepaTop cyiecTBoBanus JSON He yYUTHEIBAaeT BIOXKEHHOCTE: OH OyIeT UCKaTh
3aaHHBIY KJII0Y WJIH 3JIEMEHT MaCCHBa TOJIBKO Ha BepXHeM ypoBHe 3HadeHuda JSON.

Pasnuunble onepaTophl BXOXKIOEHUS U CYIIIeCTBOBAaHUS, a TaKXKe BCe OPYyrue OonepaTopsl ¥ QYHKUMU IS
paboTtsl ¢ JSON mokymeHTUPOBaHH B Pasmene 9.16.

8.14.4. NHpekKcauumsa jsonb

7151 93¢heKTUBHOT O TTOMCKA KITIOYEeH MU ITap K/II04/3HaueHre B O0IbIIIOM KOJIMYeCTBE HOKYMEHTOB jsonb
MOZKHO ycrenrso npuMeHaTh nHAeKCH GIN. 17151 3TOro npenoCcTaBisgi0TCA OBa «Kjacca onepaTtopos» GIN,
IIpeniaralnyie BE00p Mexk Oy ITPOU3BOOUTEIIbHOCTEIO ¥ THOKOCTHIO.

Knacc omepatopoB GIN 1o yMondaHWIO AJii jsonb TIOAJEPIKUBAET 3alpoCHl C OllepaTopamMu
CYIIIECTBOBaHUS KJII0Ya Ha BEpPXHEM YPOBHE (?, ?& M ?|) M OIIepaTOpPOM CYIIeCTBOBAaHUS IIyTHU/3HAUEHUS
(@>). (ITompoGHEe ceMaHTHKa, peanul3yeMasi 3TUMHU ollepaTopaMu, onucaHa B Tabmuie 9.45.) [Ipumep
CO3MaHUs WHOEKCA C 9TUM KJIaCCOM OIIEPaTOpPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HomomHuTENbHBIN Kiacc ornepaTopoB GIN jsonb_path_ops moamepzKuBaeT WHIOEKCAIIUIO TOIBKO s
onepaTtopa @>. [IpuMep co3maHusa HHOEKCA C 3TUM KJIaCCOM OIIepaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccmoTpuM npumMep TabIuIkl, B KOTOPOM XpaHATCS AOKyMeHTH JSON, moyydaeMbie OT CTOPOHHEHN BEO-
CcIyK0BI, C JOKyMEHTUPOBAHHEIM OTIPEfEJIEHUEM CXEeMbI. TUTUYHBIA JOKYMEHT:

{

"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",
"qui"

}

MEI coxpaHsieM 3TH OJOKYMEHTHI B Tabmuile api, B CTONOIE jdoc TuUIa jsonb. Eciu mo aToMy cTOOIy
co3maércs GIN-mHOeKc, OH MOXKeT IPUMEHSIThCS B IMOTOOHBIX 3aIpPOCcax:

—— Ha¥WiTu OOKYMEHTH, B KOTOPBIX kKmou "company" uMeeT s3Hauenue "Magnafone"

SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
OJIHaKO B CIIegyIoIIuX 3alIpoCaX OH He 6y;[eT HUCIIONIB30BAThCA, IIOTOMY YTO, HECMOTPsA Ha TO,
YTO OIepaTop ? — WHOEKCUDPYEMHIH, OH IIPUMEHSETCS He K HWHIEKCHUPOBAHHOMY CTOIOLY jdoc
HEeIIOCPEeOCTBEHHO:

—— HaWTu OOKYMEHTH, B KOTOPHIX kKiIod "tags" COmEPXUT KUY HIM SJIeMeHT MaccuBa "qui'"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';
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N BCcé ke, mpaBUIbHO NPUMEHSS WHOEKCH BHIPAXKEHWI, B 3TOM 3allpoCeé MOXKHO 3adelCTBOBATh
uHpaekc. Ecnu 3ampoc onmpenesiéHHBIX 3JIEMEHTOB B KJTI0UE "tags" BBEIIOJIHSIETCS YacTO, BEPOSITHO CTOUT
OmpenenuTh TaKol MHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Tenepr mnpepioxeHWe WHERE jdoc -—> ‘'tags' ? 'qui' OyHZeT BHIIOJIHATHCAI KakK IIpUMeHeHUe
UHOEKCUPYEeMOro oliepaTtopa ? K MHAEKCUPYeMOMY BBIpaXKeHuI0 jdoc -> 'tags'. (ITogmpobuee 006
UHOeKCax BEIpakKeHWUU MOXKHO y3HaTh B Paspgesne 11.7.)

Takxke NHOEKCEHI GIN IIOOOEPXKUBAIOT OII€EPATOPEI Qe m@>, KOTOPBIE COITOCTABIIAIOT jsonpath C IAQHHBEIMHU.
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @@ 'S.tags[*] == "qui"';
SELECT jdoc—>'guid', jdoc->'name' FROM api WHERE jdoc @? 'S$.tags[*] ? (@ == "qui")';

Hupekc GIN usBneKaeT U3 jsonpath KOHCTPYKIIMY CIIEOYIONIET0 BUMlA: yernoyka_obpameHnd = KOHCTaHTa.
LTemouyka o6GpalleHust MOXKeT BKIII0YaTh YKa3aHus o0pallleHus . xmoy, [*] U [uugexc]. Kiacc onepaTopos
jsonb_ops MOIMOJHUTEILHO MOMIEPKUBAET YKA3AHUS . * U . **,

Emé ooy mogxomd K MCIIOIb30BaHUIO IPOBEPOK Ha CYIIeCTBOBaHUE:

—— HaWTH DOKYMEHTH, B KOTOPBIX knIiou "tags" comepxuT =nemMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc—->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

ITOT 3ampoc MOXKET 3aAedcTBOBaTh mpocTod GIN-mHAeKC mo cTtonbiy jdoc. Ho 3aMeTbTe, YTO TakKoOM
UHOeKC OyOeT XpaHUTh KOIIMU BCeX KJTI0Yel ¥ 3HaYeHUM B ITojie jdoc, TOTrHa KaK MHOEKC BEIPAKEHUS U3
MIPeOBIOYIIero IpuMepa XPaHuT TOJILKO JaHHbIe BHYTPHU 00BEKTa C KITIOYOM tags. XOTsI HOOXOM C ITPOCTHEIM
WHOIEKCOM ropasmo 6ojiee TuOKHH (TaK KaK OH IIOAOepPzKHBAeT 3aIlPOCHl IO T000MY KITI0YY), HHIEKCH
KOHKPETHBIX BEIpazKeHHUH CKOopee BCero OymyT MeHbIlle U ORICTpee, YeM MPOCThIE HHOEKCHI.

Knacc onepaTopoB jsonb_path_ops IMOOOepKUBaeT TOJIBKO 3aIIPOCH C oIlepaTopaMu @>, @R M @?, HO OH
3HAQUUTEJbHO IPOU3BOOUTEJIbHEE Kjlacca II0 YMOJIYaHUIO jsonb_ops. MHOEKC jsonb_path_ops OOBLIYHO
Tropa3go MeHbIIe UHOEeKCa jsonb_ops AJIA TeX 2Ke JaHHBIX U 0oJjiee ToueH IIpu II0MCKE, 0COOEHHO ecliu
3ampochl 00paIialTCcsa K KI4YyaM, YacTO BCTPEYAIOIINMCS B DaHHBIX. TakuM 00pa3oM, C HUM OIlepaliui
IIOMCKaA BBITIOJIHAKTCA Iopa3no Q(bd)eKTI/IBHee, 4YeM C KJIaCCOM 0IIepPaTOpPOB I10 YMOJIYaHHUIO.

Texuuueckoe pasnuuue mMexknay GIN-mHOeKcaMu jsonb_ops U jsonb_path_ops COCTOUT B TOM, YTO
IIJIsI TIePBBIX CO3[AIOTCS HE3aBUCHUMBIE 3JI€MEHTHI MHIOEKCa [JIs KaXKAoTrQ KIIlo4Ya/3HaueHUs B JaHHBIX,
TOTOa KakK [OJIS BTOPBIX CO3HAIOTCSI 3JIEMEHTHI TOJBKO IOJIs 3HaueHui. - IIo CyTH, KaXXOBIM 3JEMEHT
WHIOEKCa jsonb_path_ops MpencTaBiaseT cOOOM XeIll 3HaUYeHWs W Kiaioda(ed), OPUBOOSIIEro K HeMYy;
HaIpUMep, IPU UHAEKCAUu {"foo": {"bar": "baz"}} OyIeT CO3[aH OOHWH 3JIEMEHT MHJIEKCA C XeIlleM,
pacCcYUTaHHBEIM II0 BCEM TPEM 3HAYEHUSIM: foo, bar U baz. TakuM o6pa3oM, MPoBepKa Ha BXOKIEHUE
9TOM CTPYKTYPH OyOeT UCIOIb30BaTh KPaliHe TOYHBIN ITOMCK II0 MHOEKCY, HO OIpPenesIuTh, SIBISIeTCS JIU
foo KJIIOUOM, C IIOMOIIIBIO TAKOTO MHAEKCAa Helb3si. C OpPyroi CTOPOHEBI, MHAEKC jsonb_ops CO3OACT TPH
OTHENbHHIX 3JIEMEHTa HWHIOEKCa, IIPEeACTABISIOIINX foo, bar U baz IO OTOEIBHOCTH; [OJISI BBHIIIOITHEHUS
IIPOBEPKH Ha BXOXKOeHHe OyOyT ITPOBEPEHEI CTPOKHU TAaOJIHIIBEI, COgepzKalllie BCe 9TU TPU 3HAUYEHUS. XOTSI
GIN-MHOEKCH TO03BOJSAIOT BHIYUCIUTE AND moBoIbHO 3¢h¢GEeKTHBHO, TAaKOM IIOMCK BCE ke OymeT MeHee
TOYHBIM 1 60/Iee MeJIeHHEIM, YeM PaBHO3HAYHBIM IIOUCK C jsonb_path_ops, 0COOEHHO ecitu J1i000e 0THO
U3 3TUX TPEX 3HAYEHUMN COOEPKUTCHA B OOIBIIIOM KOJIMUECTBE CTPOK.

HepocTaTok Kjacca jsonb_path_ops 3aK/JII0YaeTCs B TOM, YTO OH HE YYUTHIBAET B UHIOEKCE CTPYKTYPHI
JSON, He copepxalire HUKaKUX 3HaYeHUU {"a": {}}. [l IOKCKa 10 JOKyMeHTaM, CoOmepKallluxX TakKue
CTPYKTYPHI, TOTPeOYyeTCs BHIIOIHUTH MOJTHOE CKAaHWPOBAaHWE WHAEKCA, YTO OOBOJIBHO AOJITO, TTO3TOMY
jsonb_path_ops He OYEHDb IOOXOOUT IJIS IIPUJIOKEHNN, 9aCTO BBEIIIOIHSIIOMNX TaKKe 3aIlIPOCHL.

Tun jsonb TakKe HoAAep:KHUBaeT UHIOEKCH btree UM hash. OHHU IIOJIE3HH], TOJIBKO ecliu TpebyeTrcs
IpoBepsaTh paBeHCTBO JSON-mOKyMeHTOB B I1ej10M. [IOopsSIHOK COPTHUPOBKU btree OIS TUIA jsonb PEOKO
uMeeT 0O0JILIIOEe 3HAYEHMeE, HO [JIS MOJIHOTHL OH TIPUBOOUTCS HUXKE:

O6vexT > MaccuB > Jlorumyeckoe 3HayenHe > Yucimo > Crpokxa > Null

1 o
HOE)TOMy TOHSITHE «3HAa4YEHWE» BKIII0YaeT U 3JIEMEHTHE MaCCHUBOB, XOTs B TepMuHoJioruu JSON mHOrzma eMeHTH MaCCUBOB CYUTAIOTCS OTJIMYHEIME OT 3HAUYEHUU
BHYTPU 00BEKTOB.
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O6vexT C n napamMu > 06vexT Cc n — 1 nmapamu

MaccuB Cc n smneMeHTamMu > MaccuB Cc n — 1 smeMeHTaAMH
OOBEKTH C PAaBHBIM KOJIMYECTBOM IIap CPAaBHUBAIOTCS B TAKOM MHOPSOKE:
kmou—1, 3Havegue-1, kmou-2 ...

3aMeTBTe, YTO KJII0YH 00HLEKTOB CPaBHUBAIOTCsA COT'JIACHO IIOPAOKY IIPU XPaHEHUWH; B YaCTHOCTH, U3-3a
TOT'0, YTO KOPOTKHE KIIIOUYHN XPAHATCA IIepeld OJIWMHHBIMH, PE3yJIbTAaThkl MOI'YT OKa3aTbCsd HECKOJIBKO He
HHTYUTUBHBIMU:

{ "aa": 1, "c": 1} > {"b": 1, "d": 1}
MaccusBsl C PAaBHBIM YHCJIOM 3JIEMEHTOM YIIOPAOOYUBAIOTCA dHAJIOTUYHO:
spemMeHT—-1, sneMeHTt-2 ...

IMpumuTuBHBIE 3HauYeHUsT J[SON cpaBHMBAIOTCS IO TEM JKe IIpaBUJIaM CPaBHEHWS, YTO M HUXKeJIeXKallne
Tunel gaHHbIX PostgreSQL. CTpOKM CpaBHUBAIOTCSA C YYETOM MOPSAKA COPTUPOBKU II0 YMOJTYAHUIO B
Tekylel 6a3e DJaHHBIX.

14.5. TpaHcchopmauum

[71sT Pa3NUYHLIX MPOIEAYPHBIX SI3LIKOB IPEACTABIEHH [ONOTHUTENbHEIE PACIIMPEHUs, Peannu3ylolme
TpaHchOpMaIUM OJIT TUIIA jsonb.

Pacmupenus pns PL/Perl HaswBaroTCsa jsonb_plperl M jsonb_plperlu. Korga OHUM HCHOJNB3YIOTCH,
3Ha4YeHUs jsonb 0TOOpPaXKalOTCS B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCUBEHI, XEITH UKW CKaJISIPHI.

Pacmupenust ons PL/Python Ha3wmBaroTCsI jsonb_plpythonu, jsonb_plpython2u M jsonb_plpython3u
(mpunstoe B PL/Python cornamenve o6 uMeHOBaHMM omnucaHo B Pasmene 45.1). Korma oHu
HUCIIOB3YIOTCS, 3HAYEHUS jsonb 0TOOPaxkKalTCS B COOTBETCTBYIOIINE CTPYKTYPHI Python: MaccuBel, xemu
UJIN CKaJIsIPHL.

U3 sTux paCHII/IpeHI/Iﬁ «OOBEPEHHBIM» CYHUTAETCA jsonb_plperl, TO €CTb €ro MOI'YT yCTaHABJIMBATHb
OOBIYHEIE II0JIb30BaTeJIu, UMelollre IIpaBo CREATE B TeKYI.T.[eI;I base maHHBIX. OCTanbHEIE pacmiupeHuda
MOTI'YT YCTAaHABJIMBATh TOJIBKO CYIIE€PIIOJIE30BATEJIN.

14.6. Tun jsonpath

Tun jsonpath mpengHa3HadYeH OjIs peanu3anuuu noamepxkku s3blka nyterd SQL/JSON B PostgreSQL,
mo3BosisAiomero 3MGEeKTUBHO BHIIOMHATL 3ampockl K AaHHEIM JSON. OH ofecriedyuBaeT OBOUYHOE
IIpencTaBiieHre pa3o0paHHoro BepaxkeHus nyTu SQL/JSON, onpenensiomero, Kakue 3J1eMeHTHI JOJI2KHEI
u3BjiekaTbca u3 gaHHbX JSON s ganpHeie o6paboTku B pyukiusax SQL/JSON.

CeMaHTHKA IIpegUKaTOB U ollepaTopoB sA3biKa IyTedl SQL/JSON B 1enoMm cooTrBeTcTByeT SQL. B TO XKe
BpeMsi, 4TOOHI ¢ maHHBIMH JSON MOZKHO OBIIIO OIEPUPOBATH ECTECTBEHHEIM 00pa30M, B CHHTAKCHUCe Iy Tel
SQL/JSON npuHATHE HEKOTOPRIE CoralleHus JavaScript:

* Touka (.) IpUMeHSIeTCS OJIsI JOCTyIla K 4lIeHy oObeKTa.
* KgsampaTHble CKOOKH ([ ]) MIPUMEHSIOTCS A5 oOpallleHnss K MaCCHUBY.
¢ OnemeHTH MaccuBoB B SQL/JSON mymepyiotcst ¢ 0, Torga Kak oObidHble MaccuBbl SQL — ¢ 1.

Bripaxenue mytu SQL/JSON o6n14HO 3anuckiBaeTcst B SQL-3ampoce B Bue CUMBOJIbLHOM KOHCTAaHTH SQL,
U TI09TOMY [IOJIKHO 3aKJII0YaThCS B aloCTPOodEl, a 10601 anocTpod, KOTOPHIM HYKHO 3aK/IIOYUThL B 3TO
3HaueHUe, NoIXKeH aybnupoBaThes (cM. [Togpasmen 4.1.2.1). HepeIko CTPOKOBLIE KOHCTAHTH TpebyeTcs
HUCIIO/Ib30BaTh U BHYTPU BhIpaxXeHUUd nyTed. Ha Takve KOHCTAHTHI PaACIPOCTPAHSIOTCS COTJIalleHUs
JavaScript/ECMAScript: oHM HOMXKHBI 3aK/IlO4YaTbCA B [OBOWHBIE KaBBIYKM, a MOJIT MOpPeNOcTaBJIEHUS
CUMBOJIOB, KOTOpHIE CJIOKHO BBECTH HMHAade, MCIOJIb3YIOTCS CIIEIIOCIefoBaTeIbHOCT C 00paTHOM
KOCOHU 4epTou. B wacTHOCTH, CHMBOJI IBOMHEIX KaBEUYEK BHYTPU CTPOKOBOM KOHCTAHTHI 3allMCHIBAETCS
Kak \", a coOcTBeHHO oOpaTHas Kocas depTa KakK \\. B 4HCIIO Opyrux CHeInociefoBaTeIbHOCTEH,
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BOCHpHUHUMMAaeMEIX B CTpokax JSON, Bxomat: \b, \f, \n, \r, \t, \v, BBIpaxawIilue pa3/IuYHbIE
ynpasnsawomue cuMBonbel ASCII, a TakXe \uNNNN, BeIpaxatomas cumBon Unicode kKogoM B Bune
YeTHIPEX IIeCTHagUaTepuyHbx IUdp. CUHTAKCUC CIEINOC/IeoOBaTEeIbHOCTEN AOINyCKaeT TaKXKe [IBe
3anmucy, BeIXOOAmuMe 3a paMku JSON: \xNN, BeIpaXarollasi CUMBOJ KOOOM B BHAE TOJIBKO OBYX
mieCTHaAUATEPUUHEIX UMD, U \u{N. ..}, IO3BOJAIOMAsa 019 3alUCU KOa CUMBOJIa UCIIOIb30BaTh OT 1
IO 6 ImeCTHaOUATEePUUHBIX TUQD.

BBIpa}KeHI/Ie IIYTU COCTOHUT H3 IIOCJI€eOOBATEJIbBHOCTHU 3JIEMEHTOB IIYyTH, KOTOPEIE MOI'YT OBITh
CJIeOYIOIIUMMU:

¢ KoHcTaHTH NPUMHUTHUBHEIX TUTIOB JSON: TekcT Unicode, uncna u 3HaueHus true, false u null.
* TlepeMmeHHBIe ITyTU TIepeyYnciaeHkl B Tabnuie 8.24.

¢ OmnepaToprl o0palleHus Iepeydnciielsl B Tabmuie 8.25.

* OmnepaTopel ¥ MeTOOH jsonpath mepeducseHs B [logpa3nene 9.16.2.2.

¢ CkOOKH, TPUMEHSIOIIECS OJId 00pa30BaHMs BHIpaXKeHUN QUIbTPa U U3MEeHEHHUS MoPsaKa
BBIYMCIIEHUS IIYTH.

Bonee nompo6HO MCHOJIE30BaHNE BHIPAXKEHUM jsonpath ¢ GyHKIHMsIMU 3ammpocoB SQL/JSON ommcano B
I[Togpa3zmene 9.16.2.

Ta6auna 8.24. [lepeMeHHbIE jsonpath

ITepeMmenHasi Onucanue

$ IlepeMmenHas, npeacTapngioniasa 3Hadenue JSON, purypupyroiiee B
3ampoce (ss1emeHm KoHmekcma).

$varname HNmenoBanHas mepeMenHas. E€ 3HaueHne MoXeT OBITh 3a1aHO
B IIapaMeTpe vars, KOTOPBIM MPUHUMAIOT Pa3/InUYHEIe QYHKIINH
o6pabotku JSON; mogpobHocTu B Tabnuie 9.47.

@ IlepeMeHnHas1, IpeACTaBIISIONIAs Pe3yJIbTAT BEIYUCIEHUS IYTH B
BBIPAZKEHUSX (QUIIBTPOB.

Ta6mauna 8.25. OnepaTopsl o0OpalIeHus B jsonpath

Omnepartop oOpaiieHus OnucaHue

. kmoy OnepaTop obpalleHus K 4leHy 00beKTa, BEIOupaeMoMy I10
3agaHHOMY Kmtouy. Eciu mMs KiIio4Ya CoBIIagaeT C UMeHeM KaKOou-
00 TepeMEeHHOM, HAYWHAIOIIMMCS C $, UM HE COOTBETCTBYET
mericTByIomuM B JavaScript Tpe6oBaHUAM K MOEHTHU(GUKATOPAM,
OHO [IOJIZKHO 3aKJTI0OYaThCS B MBOWHBIE KABHIUKU M TAKUM 00pa3oM
IPENCTAaBIATHCA KaK CTPOKOBas KOHCTAHTA.

."Sumg_nepemenHoir "

L* OmepaTop obGpalleHust 10 3BE3A0YKEe, KOTOPHIM BO3BpalllaeT
3HAYEHUS BCEX YJIEHOB, HAXOMSIINXCS Ha BEPXHEM yPOBHE 00BEKTa.

Lxx PekypcuBHBI oniepaTop oOpaIlleHus 110 3BE30YKE, KOTOPHIHN
ITPOXOOUT 110 BCeM YPOBHSM uepapxuu J[SON Tekyiiero o0beKTa u
BO3BpAlllaeT BCe 3HAYEHMS YJIEHOB, BHE 3aBUCUMOCTH OT UX YPOBHS
BJIOKEHHOCTHU. ITO peann3oBaHHoe B PostgreSQL pacmupenue
crarmapTta SQL/JSON.

.**{ypoBeHsr} 9TOT omepaTop MOomoOEH . **, HO BRIOMpPAET TOMbKO YKa3aHHBIE
ypoBHM nmepapxuu JSON. YpoBHM BIOKEHHOCTH 3a0al0TCH

.**{HavanpHEIH_ypoBEeHE tO LesBIMU YUCJIaMU, IPU 3TOM HYJIEBOU YPOBEHb COOTBETCTBYET

KOHEUYHBIH_YPOBEHbL '} TeKylleMy o0beKkTy. [T o6paleHust K CaMOMy HUXKHEMY YPOBHIO

BJIO’KEHHOCTU MOXKHO HCIIOJIb30BaTh K/II0UeBOe CJIIOBO last. ITO
peanu3oBaHHoOe B PostgreSQL pacmupenue ctangapra SQL/JSON.

[cemexTOop, ...] OnepaTop 06paI.T.IeHI/Iﬂ K 9JIEMEHTY MacCCHUBa. CenrexTop MOXKET
3aJaBaThCd B ABYX cbopMax: uHnexc UWJIW HavalbHBIH _HHIEXC tOo
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OnepaTop oOpaleHust Onucanue

xomeunnift_uamexc . llepBas ¢popMa BHIOMpPaeT eIUHCTBEHHBIN
9JIeMEHT 110 MHAeKCcy. BTopas dopmMma BrIOUpaeT cpe3 MacCuBa
110 OBYM MHIEKCaM, BKIIIOYAIOIINi KpalHUe 3JIEMEHTHI,
COOTBETCTBYIIIME 3HAYEHUSAM HayaabHBEIH _HHOEXC W KOHEeYHEIH
HHIOEeKC .

3amaBaeMbIl uwrgexc MOXKET OBITh 1IEJIOYUCIIEHHBIM 3HaUEeHUEeM
WJTH BBIpAXKeHUEeM, BO3BPAIIAOIINM eIUHCTBEHHOE YHCII0, KOTOPOoe
aBTOMATUYECKH ITPUBOOUTCS K 1esioMmy. MHOekc 0 COOTBETCTBYET
IIepBOMY 3JIEMEHTY MaccuBa. Takke B KaueCTBe UHAEKCA
MIPUHHUMAaETCs KII0UeBoe CJII0BO last, 0003HavYalollee HWHIEKC
MIOCJIeHero 3JIeMeHTa MaCCHBa, YTO II0JIe3HO Mpu 06paboTKe
MaCCHBOB HEM3BECTHOM IJIHUHEI.

[*] OmepaTop oOpalleHus K 3JIeMeHTaM MacCHBa I10 3BE3[M0YKe,
BO3BPAIIAOIIUY BCe 3JIEMEHTHI MaCCHBa.

8.15. MaccuBbl

PostgreSQL mmo3BoIseT OMpPenesnsaiTh CTONOIE TabIUITE KAK MHOTOMEPHBIE MACCHUBEI IIEPEMEHHON AJINHHI.
dneMeHTaMU MaCCUBOB MOTYT OBITH JIF0ObIe BCTPOEHHBIE WU ONPENEIEHHEIE T0Th30BaTEIIMMU Oa30BLIE
THUIIBI, I€PEYUCIIEHU ST, COCTAaBHbBIE TUIIHI, TUITLI-OHUATIa30HBl NI JOMEHEI.

8.15.1. O6bABNEHUA TUNOB MAaCCUBOB
YT0o6BI IPOUITIOCTPUPOBATEL UCTIOJIb30BaHUE MaCCUBOB, MBI CO3[aAUM TaKyl0 TabIuIy:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|[],
schedule text[][]

)i

Kak mokasano, ajist o0bsIBJIEHUS THIIA MaCCHUBa K Ha3BaHUIO TUIIA 3JIEMEHTOB H00aBIISAIOTCS KBaIpaTHBIE
ckoOku ([]). [loka3saHHas BBIIIIe KOMaHOA CO3OacT TabJuIly sal_emp CO CTONIOLIAMM THIOB text
(name), OTHOMEPHEIN MaCCHUB C 9JIEMEHTaMU integer (pay_by_quarter), IPeOCTaBJIAIONINNY KBapPTAJIbHYIO
3apmiaTty pPabOTHUKOB, M [OBYXMEPHBI MaCCHUB C 3JIeMeHTaMH text (schedule), IMPEACTaBISIONIAMN
HeOenbHHIM rpaduk paboTHUKA.

KoMmaHpOa CREATE TABLE IIO3BOJISIET TaKXe YKa3aTb TOYHBIN Ppa3Mep MaCCHUBOB, HAITPUMEDP TaK:

CREATE TABLE tictactoe (
squares integer[3] [3]
)i
OpHako TeKylllasi peajau3alids UTHOPUPYET BCe YKa3aHHbIE pa3MepEHl, T. €. GaKTUYeCKHN pa3Mep MacCuBa
OCTAETCS HeonpeneneHHBIM.

TeKYI.T.[aH peann3anud TaKXKe H€e OIPDaHUuYKUBaeT YHCIIO pa3MepHOCTefI. Bce snemMeHTHI MacCCHBOB
CYHHUTAIOTCA OOHOIO THIIAQ, BHE 3aBUCHMOCTHU OT €ro pa3Mepa U 4YHucCila pa3MepHOCTefI. HOSTOMY SABHO
YKa3bIBaThb YHCJIO 3JIEMEHTOB MJIU paBMepHOCTeﬂ B KOMaHOe CREATE TABLE HMe€eT CMBICII TOJIBKO OJIA
OOKYMEHTHDPOBaHUA, Ha MEXaHU3M pa60T51 C MaCCHBOM 3TO HE BJINAET.

Insg oOBSABIEHUS OOQHOMEPHBIX MACCHUBOB MOXKHO IPHUMEHSTH aJbTEPHATHUBHYIO 3aIMCh C KIJTIOYEBBHIM
CIIOBOM ARRAY, COOTBETCTBYMIOIIYIO cTaHmapTy SQL. Cronben pay_by_gquarter MOXKHO OBIJIO OBI
OTIIpeneNuTh TaK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 ykazaHus pa3Mepa MacCHuBa:

pay_by_quarter integer ARRAY,
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3amMeThTe, UTO U B 3TOM ciydae PostgreSQL He HaKlaOgblBaeT OrpaHUYEHUS Ha (paKTUUECKUN pa3Mep
Maccusa.

8.15.2. BBoa 3Ha4YeHUAa MaccuBa

YToOHl 3amucaTh 3HaYeHWe MacCUBa B BHe OYKBaJIbHON KOHCTAHTHI, 3aK/TIOYUTE 3HAYEHUS 3JIEMEHTOB
B purypHsie CKOOKM M pas3menuTe ux 3anaThiMu. (Eciu Bam 3HakoMm C, BBl HaWéTe, YTO 3TO ITOXOXKE
Ha CHHTAKCHUC WHUITHAIH3allMy CTPYKTyp B C.) Bl MoOXeTe 3aK/IIOYHThH 3HaYeHHE JII000r0 dIeMeHTa
B OBOMHBIE KABLIYKM, @ €CJIH OH COMEPKUT 3alsThie WX QUTYPHBIE CKOOKM, 3TO 00sS3aTelbHO HYXKHO
coenath. ([TogpoGHee 9TO omMcaHO HHXKe.) TakuMm oOpasoM, oO0mumi (GopMaT KOHCTAHTHI MacCCHBa
BBITTISSOUT TaK:

'{ BHauenwel paszgenHuTenp 3HAUYEHHEZ pal3nelHTens ... '

TTie pasgenurens — CUMBOJI, YKa3aHHBIN B KAYECTBE Pa3fesIuTelsd B COOTBETCTBYIOIIE! 3auCh B TabIuIle
pg_type. 171 cTaHOAPTHHIX TUIIOB JaHHLIX, CYIIECTBYIONIUX B nucTpudyTuBe PostgreSQL, pa3menureneM
sIBMIsieTCS 3amnsaTas (,), 3a UCKJIIOYEeHUEeM JIMIIb TUIIA box, B KOTOPOM pa3fieIuTelb —TO4YKa C 3allsToi
(;). Kaxmoe snauenne 30€eCh — 3TO JIMO0 KOHCTAHTa THUIIA 3JIEMEHTa MaCCUBa, JIN00 BIIOKEHHBIM MaCCHUB.
Hampumep, KOHCTaHTa MacCUBa MOXKET OBITh TAKOM:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa OIpefessaeT OByXMePHBIM MacCUB 3X3, COCTOSIINM U3 TPEX BIIOKEHHBIX MaCCUBOB II€JIBIX
YHuCcerl.

YToOHB!l ITPUCBOUTH 3JIEMEHTY MaccuBa 3HaveHue NULL, mocTaTo4yHO IIPOCTO HAIMcCaTh NULL (Peructp
CUMBOJIOB IPU 3TOM He UMeeT 3HaueHus). Ecnu ke TpebyeTcsa 0o6aBUTL B MAaCCUB CTPOKY, COTEPKAIIYIO
«NULL», 3TO €710BO Hy2KHO 3aK/IIOYUTH B OBOMHBIE KaBLIYKH.

(Takoro poma KOHCTAaHTBE MAaCCHBOB Ha CaMOM [iejle MPEeACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CITydai
KOHCTAaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPHHUMAETCS KaK CTPOKa U
nepemaéTcs mpolienype mpeodpa3oBaHUS BBOOUMOT'O MacCHBa. IIpu 3TOM MOXKeT MOTPeboBaThCs SIBHO
yKa3aTh LieJIeBOM THIIL.)

Tenepb MBI MOZKeM IIOKa3aTh HECKOJIBKO OIIepaTOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 210000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}');

INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000%}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}'");

Pe3yanaT OBYX IMpeabpIgyImnX KOMaH[O:

SELECT * FROM sal_emp;
name | pay_by_qgquarter | schedule

Bill |{10000,10000,10000,10000}|{{meeting, lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000}|{{breakfast, consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEpPHBIX MaCCHBOB YHCJIO 3JIEMEHTOB B KaXKIOOM Pa3MEPHOCTH [OIXKHO OBITh OOWHAKOBHEIM; B
MIPOTUBHOM CJIy4yae BO3HMKaeT omubka. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill"',
'{10000, 10000, 10000, 10000%}"',
'"{{"meeting", "lunch"}, {"meeting"}}');
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OIIMEKA: 10nd MHOIOMEPHBIX MAaCCHBOB HONXHBI 3alaBaThbCHd BBEPAXEHUH
C COOTBETCTBVYIOIHMH PAa3MEPHOCTIMH

Takxke MOXKHO UCIIOJIb30BaTh CUHTAKCHC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 1000071,
ARRAY[['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY[20000, 25000, 25000, 250001,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch'll);

3amMeThsTe, YTO 5JI€eMEeHTHl MaCCHuBa 3TeCh — 3TO IPOCThle SQL-KOHCTAHTHI WU BEIPAXKEHUS; U II03TOMY,
HaNpUMep CTPOKM OyOyT 3aKIo4YaTbCs B OOMHApPHBEIE alloCTPOodbl, a He B OBOWHEIE, KaK B OyKBaIbHOM
KOHCTaHTe MaccuBa. bonee moapo6HO KOHCTPYKTOP ARRAY oOcyxkmaeTcs B [Togpasmerne 4.2.12.

8.15.3. ObpaweHue K MaccmBam

[lo6aBuB maHHBIE B TAONIUIly, MBI MOXKEM IIepelTHu K BelbopkaMm. CHadasia MBI IIOKaXKeM, KaK IOIy4YUTh
OOWH 3JIEMEHT MacCHBa. JTOT 3aIpoC IOIydaeT UMeHa COTPYLHUKOB, 3apIljlaTa KOTOPHIX U3MEHUIACH
BO BTOPOM KBaprTaje:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

NHpekcH 31eMEeHTOB MacCCHBa 3allMCHIBAIOTCS B KBaJpaTHBIX CKoOKax. I[1o ymomuanuio B PostgreSQL
IEeNCTBYET COTlallieHre 0 HyMepalliu 3JIeMeHTOB MacCHBa C 1, To eCTh B MaCCHUBE U3 n 3JIEMEHTOB IIEPBEIM
CUUTAETCSI array[1l], a IIOCIIE€OHUM — array[n].

9TOT 3alpocC BEIAAET 3apIljiaTy BCEX COTPYOHUKOB B TPEThEM KBapTase:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qguarter
10000
25000
(2 rows)

MBI TakXkKe MOKEM II10JIy4aTh OOLIYHEIC IIPAMOYTOJIbHBIE CPEe3bl MaCCHBA, TO €CThb IIOOMACCHBEIL.
Cpe3 MaccuBa 0003Ha4daeTcs KakK HHXHAG-TPAHHUIA: BEPpXHId—rpanuga O OOHOU HJIM HECKOJIbKUX
pa3MepHocTel. Hampumep, 3TOT 3a0poC NOIydYaeT NepBhIe ITYHKTH B Fpa(bI/IKe Bumnia B nepsbie OBa OHA
HeOenu:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

Ecnu omHa uM3 pa3MepHOCTeM 3allicaHa B BUAE Cpe3a, TO eCTh COOEepPXKUT ABOeTOuYMe, TOrZa cpe3
pacrupocTpaHsaeTCsa Ha BCe pa3MepHOCTH. Ecnu pu 3TOM OJit pa3MePHOCTU YKa3bIBAeTCS TOJIBKO OTHO
yuco (6e3 IBoeToYusI), B Cpe3 BOUOYT 911eMeHT oT 1 o 3amaHHOro HoMepa. Hampumep, B 3ToM npuMepe
[2] OymeT paBHO3HAYHO [1:2]:
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SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting, lunch}, {training, presentation}}
(1 row)

Bo n36exxaHne OyTaHUIE C OOpallleHueM K OOHOMY 3JI€MEHTY, CPe3hl IydIle BCeTrha 3alliChIBaTh STBHO
IJIS BCeX U3MEepeHul, HanpuMep [1:2] [1:1] BMecCcTo [2] [1:1].

3HauyeHusd HHXHI 9 —IPaHuna u/unu BepxHgd—-rpaHmuia B YKAa3aHUU CpPe3a MOXHO OIIYCTHUTL; OIIYIII€eHHas
rpaHUIla 3aMeHSIeTCSA HUXKHUM UIIU BEPXHUM IpeneioM UHAEKCOB MaccuBa. Hampumep:

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';

schedule

{{lunch}, {presentation}}
(1 row)

SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

Brlpaxkenue obOpallleHHsI K 3JIeMeHTy MaccuBa Bo3BpatuT NULL, ecnm camM MacCcuB WM OOHO U3
BEIpaXKeHUM HMHOeKcoB 3jieMeHTa paBHBI NULL. 3uauyenre NULL Tak»ke BO3BpalllaeTCs, €CJIM UHIEKC
BBIXO[IUT 3a T'PAaHUIIEI MacCHUBa (3TO He cumuTaeTcs omubKkoi). HanpumMmep, ecnu schedule B HACTOSIIEe
BpeMsI MMeeT pa3MepHOCTH [1:3][1:2], pe3ynbraToM obOpalleHusi K schedule[3][3] O6ymer NULL.
ITogo6HEIM oOpa3oM, mpu oOpalleHMu K 3JIEMEHTY MacCChBa C HENPaBUILHLEIM YHCJIOM WHIEKCOB
Bo3BpamaeTcsts NULL, a He ommru6xka.

Ananoruyso, NULL Bo3BpalmaeTcsi mpu oOpallleHuu K Cpe3y MaCCHUBa, €CJIM cCaM MacCCHUB HJIM OJHO U3
BHIpa’KeHUH, OIIpeNengiolnX UHAEeKCH 971eMeHToB, paBHL NULL. OgHako B Apyrux ciydasx, HallpuMep,
KOra TpaHUILI Cpe3a BEIXOOAT 3a paMKM MaccuBa, Bo3Bpamlaetrca He NULL, a mycrtoit maccus (c
pa3mepHocThi0 0). (Tak CIOXKHIOCH UCTOPUYECKHM, YTO B 3TOM CPE3hl OTJIHMYAIOTCA OT OOpallleHu#d K
OOBIYHEIM 37ieMeHTaM.) Eciu 3ampoIlleHHEIN cpe3 IepecekaeT I'PaHUIIBI MacCHBa, TOT{Ia BO3BpAIlaeTCs
He NULL, a cpe3, COKpalléHHbIHN 10 00J1aCTH IepecedeHus.

TGKYI.T.[I/IG Pa3MepPHl 3HAaYEHUA MaCCluBa MOZKHO IIOJIYYHUTE C IIOMOIIIBIO (bYHKLII/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims BHIOAE€T pe3yiabTaT THUIIA text, YTO yOOOHO CKOpee @S JOOei, YeM [OJs IIporpaMM.
Pazmephsl MaccuBa TaKxKe MOXKHO MOJIYYUTh C IIOMOIIBIO QYHKIUY array_upper ¥ array_lower, KOTOPHIE
BO3BpPAIIal0T COOTBETCTBEHHO BEPXHIOK M HUZXKHIOIO I'PDAHUITY IOJI YKa3aHHON Pa3MEpPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper

(1 row)

array_length BO3BpallaeT YHCJIO IJIEMEHTOB B YKa3aHHOﬁ Pa3MEepPHOCTH MaCCHBa:
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SELECT array_length (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length

(1 row)

cardinality BO3BpallaeT 00Ilee YUCJIO 3JIEMEHTOB MacCCHUBa 0 BceM u3MepeHusaIM. PakKTUYEeCKU 3TO
YHUCJIO CTPOK, KOTOPOE BEPHET QYHKIIUS unnest:

SELECT cardinality (schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

8.15.4. A3MeHeHue MacCCUBOB

3HayeHMEe MacCHUBa MOXKHO 3aMEHUTh IOTHOCTHIO TakK:

UPDATE sal_emp SET pay_by_quarter
WHERE name = 'Carol';

'{25000,25000,27000,27000}"

HJIN HUCIIOJIb3YSd CHHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_quarter = ARRAY[25000,25000,27000,27000]
WHERE name = 'Carol';

Tak>ke MOKHO U3MEHUTH OJUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_qgquarter[4] = 15000
WHERE name = 'Bill';

UJIN Cpe3:

UPDATE sal_emp SET pay_by_qgquarter[1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpI/I 9TOM B YKa3aHHHU Cpe3a MOXKeT OBITH OIIYUIEeHA HHXHI9—-TrPaHHIa U/Unu BepxHI4g—rpaHiia, HO TOJIBKO
IOt MaccuBa, otnmuyHoro oT NULL, u uMeIoIlero HeHyJIeBYI0 pa3MepPHOCTh (MHaYe HEU3BECTHO, KaKue
TpaHUYHBIE 3HAUEHUS OOXKHEI ITOICTaBJIATHCSI BMECTO OITyIIIeHHBIX).

CoxpaHEHHBIE MaCCUB MOXKHO pPaCIIMPUThL, OIPEAENUB 3HA4YeHUS pPaHee OTCYTCTBOBABUIUX B HEM
371eMeHTOB. [Ipy 3TOM BCe 3JIeMEHTHI, paclojaraliiiecs MeKOy CYIIeCTBOBaABIIMMM paHee M HOBBIMH,
npuHuMalT 3HadeHus NULL. Hampumep, ecim MacCCHUB myarray COOEPXKUT 4 3JIeMeHTa, MOCie
MIPUCBOEHUS 3HAYEHUS JIEMEHTY myarray [ 6] ero AjauHa OyoeT paBHa 6, amyarray[5] OymeT comepxkaTh
NULL. B HacTosiee BpeMs mogo0HOe pacIInpeHue IMOOIepPKUBAeTCS TONBKO MJIS OJHOMEPHEIX, HO He
MHOTOMEPHEIX MaCCHBOB.

Omnpenenss 51eMeHTH II0 MHOEKCaM, MOXKHO CO3[aBaTh MaCCHUBE], B KOTOPHIX HyMepalus 3JIEMEHTOB
MOXKeT HauuHaThCAd He ¢ 1. Hanpumep, MOXKHO IIPHUCBOUTH 3HAYEHUE BHIPAXKEHWIO myarray[-2:7] U
TakuM 00pa30oM Co3[aTh MaCCHUB, B KOTOPOM OyAyT 3JIEMEHTHl C MHAEKCaMHU OT -2 [0 7.

3HaYeHMS MacCHUBa TaKXKe MOXKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OIlepaTopa KOHKaTeHalluu, | |:

SELECT ARRAY[1,2] || ARRAY[3,4];
?column?
{1,2,3,4}
(1 row)
SELECT ARRAY[5,6] || ARRAY[[1,2],1[3,41];
?column?
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{{5,6},{1,2},{3,4}}
(1 row)

OnepaTop KOHKATE€HAllUM II03BOJId€T BCTABHUTL OOWH 3JJIEMEHT B Ha4aJI0O UJIX B KOHEL OOHOMEPHOIO
MaccuBa. OH TakKXkKe MOXKET IIPHUHATH ABa N-MEPHBIX MaCCHBa UJIM MAaCCHBEBI pa3MepHOCTeﬁ N#; N+1.

Korpa B Hauvano Ujad KOHEI] OOHOMEPHOI'0 MaCCHBa BCTaBJIAE€TCAd OOWH JJIEMEHT, B 06pa3OBaHHOM B
pe3yibTaTeé MaCCUuBe 6YJI6T Ta K€ HUXKHAA I'PaHWIla, 9YTO U B MaCCHUBe-OIIepaHge. HaHpHMep:

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)

Korpma ckmapbiBatoTCSI Ba MaCCUBa OOMHAKOBHIX PAa3MEPHOCTEM, B PE3y/IbTAaTE COXPAHSETCS HUKHSIS
TpaHWIla BHEITHEW PAa3MEPHOCTH JIEBOTO OTlepaHaa. BEIXOOHOM MacCHUB BKTIOYAET BCE 3JIEMEHTHI JIEBOTO
omnepaHfa, II0cjie KOTOPHIX 100aBIsI0TCS BCe 9JIeMeHTH IpaBoro. Hampumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,41] || ARRAY[[5,6],[7,8]1,[9,011);
array_dims

[1:5]1[1:2]
(1 row)

Korpa k MaccuBy pa3MepHOCTH N+1 Clepeny UM C3any Ho0aBIseTCs N-MEPHBIM MaCCHUB, OH BCTABIISIETCS
QHAJIOTUYHO TOMY, KaK B MAaCCHB BCTaBJIIETCS 3JIEMEHT (3TO OBbIJIO omMcaHO BhIme). JIt060# N-MepHHIH
MacCCUB 10 CyTH SIBIIETCS 3JIEMEHTOM BO BHENIHEU pPa3MepPHOCTH MaCCUBa, UMEKIIET0 pa3MepPHOCTh N
+1. Hanpuwmenp:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],1[5,611);
array_dims

[1:3]1[1:2]
(1 row)

MaccuB TakKe MOKHO CKOHCTPYUPOBATh C IOMOIIBLI0 (YHKIIUN array_prepend, array_append H
array_cat. IlepBbie OBe GYHKIMKM MOOANEPXKUBAIOT TOJIBKO OOHOMEPHBIE MACCHUBHl, a array_cat
noagepKuBaeT U MHOroMepHBIe. HECKOTBKO TPUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

SELECT array_append (ARRAY[1,2], 3);
array_append
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SELECT array_cat (ARRAY[1,2], ARRAY[3,4]);
array_cat

{1,2,3,4}
(1 row)
SELECT array_cat (ARRAY([[1,2],[3,41]1, ARRAY[5,6]);

array_cat

{{1,2},4{3,4},{5,6}}
(1 row)

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2],1[3,4]11);
array_cat

{{5,6},{1,2},{3,4}}

B IIPOCTRIX CIIy4YasaXx O CAHHBIN BHIIIIE OIIepaTOop KOHKATeHAIUH IIPeJIIOYTUTEeJIbHEE HEIIOCPEOCTBEHHOT' O
BBI3OBa 3THUX ®YHKHHﬁ.(DﬂHaKO TaK KaK OIlepaTOp KOHKATEHAllUU IIePperpyKeH OJId PeIlIeHHud BCeX
TpéX 3ada4, BO3MOZXKHEBI CUTyallUH, KOI'da4 JIy4Ille IIPDUMEHHUTh OOHY H3 3THUX d)YHKHHfI BOo m3bexxaHMe
HeOHHO3HaqHOCTH.HaHpHMep,paCCMOTpHT&

SELECT ARRAY([1, 21 || '"{3, 4%}'; —— HEeTHUIHU3HUPOBaAHHAY CTPOKAa BOCIPHHHUMaAETCYd KakK MAaCCHB
?column?
{1,2,3,4}

SELECT ARRAY[1, 21 || '7'; —— Xak u sTa

ERROR: malformed array literal: "7"

SELECT ARRAY([1, 2] || NULL; —— xax u 6ykxBanbHuE NULL
?column?
{1,2}
(1 row)
SELECT array_append(ARRAY[1, 2], NULL); —— B5TO MOT'IO HMMETLCY B BHIOY Ha CaMOM JIene

array_append

{1,2,NULL}

B mokaszaHHBIX IIpUMeEpax aHaIM3aTOpP 3alpoca BUOHUT LEI0YMCIIEHHBIM MAaCCHUB C OOHOM CTOPOHEI
orepaTopa KOHKaTeHAIlMd M KOHCTAHTY HEONPENENEHHOr0 TUMa C aApyroi. CornacHO CBOMM IIpaBUjIaM
pas3pelieHus THUIIa KOHCTAHT, OH IIOJIaraeT, YTO OHA MMEEeT TOT XKe THII, YTO M OPYro¥d olepaHd — B
IaHHOM CIIy4ae [eI0YnCIeHHBIN MaccuB. [IoaToMy IIpefIonaraeTcs, YTo olepaTop KOHKaTeHaIuu 30eCh
MIpenOcTaBIaeT PYHKIIMIO array_cat, a He array_append. ECIIH 3TO pellleHle OKa3hIBAeTCsS HEeBEPHEIM,
ero MOXKHO CKOPPEKTHPOBaTh, HPHUBENsS KOHCTAHTY K THUIIy 3JIeMEHTa MaCCHBA; OJHAKO MOXKET OHITh
JIydille STBHO MCIOJIb30BaTh PYHKIINIO array_append.

8.15.5. NMNouck 3HaYeHUU B MaccuBax

YToOBl HaAWTH 3HAYEHME B MacCHBEe, HeOOXOOUMO IPOBEPUTH BCE €r0 3JIEMEHTHI. DTO MOXKHO CHelaTh
BPYYHYIO, €CJIM BBl 3HAaeTe pa3Mep MaccuBa. Hanpumep:

SELECT * FROM sal_emp WHERE pay_by_qgquarter[1] 10000 OR
pay_by_qgquarter[2] = 10000 OR
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pay_by_qgquarter [3] 10000 OR
pay_by_qgquarter[4] = 10000;

OpmHako ¢ GOJIBPIIMM MaCCUBAMU 3TOT METOM CTAHOBUTCS YTOMHUTEJIPHBEIM, U K TOMY 2Ke OH He paboTaer,
Korfa pa3Mep MacCuBa Heu3BeCTeH. ANbTepHATUBHBEIN IOOXO0[ omrcaH B Paznerne 9.24. [Toka3aHHBIN
BBIIIIE 3aIIPOC MOXKHO OFIJIO IIEPETHUCATD TaK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);
A Tak MOKHO HaWTH B TaOJIHIle CTPOKH, B KOTOPEIX MaCCHUBEI COOePXaT TOJILKO 3HaYeHus, paBuiie 10000:

SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_quarter);

Kpome Toro, mns oOpalleHuss K OJIEeMEHTaM MaCCHBa MOXKHO HCIIOJIb30BaTh  (DYHKIHIO
generate_subscripts. Hanpumep Tak:

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;

OTa QpyHKIUS onmcaHa B Tabnuile 9.62.

Tak>Xe HCKaTh B MacCCHUBe 3HAUYeHUS MOXKHO, MCIIONbB3yS OIlepaTop &&, KOTOPHIM IIPOBEPSET,
IepeKphIBAaEeTCS JIU JIEBBIM OIIEePaH[ C IIpaBuIM. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_quarter && ARRAY[10000];

ITOT U Opyrue orepaToph! Ayt paboThl C MaccuBaMu omnucaHbl B Pasmerne 9.19. OH MoxeT OBITh YCKOPEH
C IIOMOIIBLIO IIOOXOMASINEro NHAeKCca, KaK onucaHo B Paznene 11.2.

Brl TakKe MOXKeTe MCKaThb OIpefeNiéHHble 3HaUYeHUsI B MacCUBe, UCIIOJIb3Ysd QYHKIIMU array_position
U array_positions. [lepBasi GyHKIIUS BO3BpalllaeT MO3UIIUIO IIEPBOT0 BXOXKAEHUS 3HAUEHUS B MacCUB,
a BTOpas — MaCCHUB IO3UIINMHI BCEX ero BxoxkaeHuu. Hampumep:

SELECT array_position(ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_position

(1 row)

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

{1,4,8}
(1 row)

IToocka3ka

MaccuBsl — 3TO He MHOXKECTBa; HEOOXOOMMOCThL IIOKMCKa OIIpPeleJIEHHEIX 3JIEMEHTOB B MacCHUBe
MOXKeT OBITh IIPM3HAKOM HeyHaYyHO CKOHCTPYMPOBAHHON 0a3bl HaHHBIX. BO3MOXKHO, BMECTO
MaccHBa JIydllle KHCIIOJIb30BaTh OTHENIbHYI0O TAaONHUIy, CTPOKM KOTOPOM OYIOYT comepKaTh HaHHBIe
5JIEMEHTOB MacCHBa. OTO MOXKeT OBITH JIydllle M [OJig IIOMCKa, U Oy paboThl ¢ OGOJIBbIINM
KOJINYEeCTBOM 3JIEMEHTOB.

8.15.6. CUHTaAKCUC BBOAUMbLIX U BbIBOAUMbIX 3HA4Y€HUA MacCCUBa

BHeltHee TEKCTOBOe TIIpefCcTaBjieHWe 3Ha4YeHWs MacCuBa COCTOUT U3 3alUCU 3JIEMEHTOB,
UHTEPIIPETUPYEMBIX II0 MpaBuiiaM BBOMA/BHIBOMA [JIS THIIA 3JEMEHTa MaccuBa, M OQOpPMIIEHUS
CTPYKTypBl MaccuBa. OGopMiIeHHe COCTOUT u3 (UTYPHHIX CKOOOK ({ M }), OKPYKAIIIUX 3HAUYEHHE
MacCHBa, W 3HAKOB-pa3efuTenell MexXOy ero 3jieMeHTaMHu. B KauecTBe 3HaKa-pasmenuTesisi 0OBIYHO
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HUCHIOJIB3YyeTCsT 3amsATas (,), HO 3TO MOXKeT OBITh M OPYTrOod CHUMBOJ; OH OIIPedessieTcs IIapaMeTpoM
typdelim [OjI THUIIAa 3JIeMEHTa MaccuBa. i CTaHOapTHBIX TUIIOB [OAHHBIX, CYLIECTBYIOIIUX B
ouctpubytuBe PostgreSQL, pa3menuTteneM sBiseTcs 3ansaTas (, ), 3a UCKIIOYEHUEM JIMIIb TUIIA box, B
KOTOPOM pa3fesiuTesib — TO4YKa C 3amsAaTol (;). B MHOrOMEpHOM MacCHBe y KaxKaol pa3MepHOCTHU (pPsm,
TIJIOCKOCTh, Ky0 U T. I.) eCTh CBOM YPOBEHb (PUTYPHBEIX CKOOOK, a COCEeIHNE 3HAUEHUs B QUTYPHBIX CKOOKax
Ha OMHOM YPOBHE [IOIKHBI OTHENSITHCS Pa3OeuTEeIsIMU.

OyHKIIUS BhIBOJA MacCHUBa 3aKJII0YaeT 3HauUeHHUe 3JIeMeHTa B KaBBIUKHU, €CIIH 9TO IyCTasi CTPOKa MIIH
OHO COIEPXKUT (PUTYpPHBIE CKOOKH, 3HAKU-PA3AEIUTEIH, KABEIYKHA, 00PaTHYIO KOCYIO YepTy, IIPO0eTbHBIN
CHMBOJI WUJIM 3TO TEKCT NULL. KaBBIUKH U 06paTH85{ KOCad 4YepTa, BKJIIOUEHHLIE B TaKue 3HA4YeHusd,
peoOpa3ylTCs B CIIEIIIOCIeN0BaTeIbHOCTh C 0OPATHOM KOCOM 4uepToH. [IJIs YHUCJIOBBIX TUIIOB HaHHBIX
MOZKHO PACCHHUTHEIBATE Ha TO, YTO 3HA4YE€HHsSA HHUKOI'la He GYJIYT BEIBOOUTHCA B KaBBIYKaAX, HO OJId
TEKCTOBBEIX THUIIOB CJIEOAyeT OBLITH TOTOBBIM K TOMY, 4YTO BEIBOOUMOE€ 3HAaYEHUE MAaCCHBA MOXKET COOEeP2XKaTh
KaBBIYKH.

ITo ymMon4yaHuIO HHXKHSS T'PAaHHUIIA BCEX Pa3MEpPHOCTEeN MacChBa paBHa OgHOMY. UTOOBI IIPEICTaBUTH
MAaCCHUBHI C IPYTUMU HUKHUMU T'PaHUIIAMU, IIeped COOepP>KUMBEIM MaCCHBa MOXKHO yKa3aThb AMama30HbI
uHOeKCcoB. Takoe odopmieHne MacCHuBa OyHoeT comepzKaTh KBampaTHEIE CKOOKM ([]) BOKPYTI HUXKHEH
U BepxHeM TIpaHUIl KaxXKIOoM pa3MepPHOCTU C [ABOeTodYHeM (:) MeXAy HHMH. 3a TaKUM YKa3aHUEM
pPa3MepHOCTHU cjiemyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1]1[-21[3]1 AS el, f1[1]1[-11[5] AS e2
FROM (SELECT '"[1:1]1[-2:-111[3:51={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;

Hpoue,uypa BEIBOJAa MaCCHBa BKIIIOHAeT B PEe3YJIbTaT ABHOE YKa3aHue paBMepHOCTefI, TOJIBKO €CJIn
HHUXXHAA 'PaHUIla B OIHOM HUJIM HECKOJIBKUX Pa3sMEepHOCTAX OTJIIMYaeTCsA OT 1.

Ecnu B KadecTBe 3Ha4YeHUs 3JIeMeHTa 3afaéTcs NULL (B j1:000M perucrpe), 3TOT 3JIEMEHT CUHUTAEeTCs
paBHEIM HerocpencTBeHHO NULL. Ecnu ke OHO BKIIIOYaeT KaBHUKM WM 00paTHYIO KOCYIO 4YepTy,
97IeMEHTY HpHCBauBaeTCs TeKcToBas cTpoka «NULL». Kpome Toro, miast o6paTHOM COBMECTHUMOCTHU C
Bepcusamu PostgreSQL go 8.2, mapameTp KoHuUrypaiuu array nulls MOKHO BEIKJTIOUUTE (IIPHCBOUB €MY
off), 4TOOBI CTPOKHU NULL He BOCOPUHMMAJMCh KaK 3HadeHuss NULL.

Kak OpvIJTO TOKa3aHO paHee, 3amMChIBasi 3HAYEHWE MacCCHUBa, JTIIO00M €ro 3JMeMEHT MOXKHO 3aKJIIYHUTh
B KaBBIYKHU. ITO HYMNCHO HOejlaTh, ecnu mpu pa3bope 3HaAYEHUS MaccuBa 0e3 KaBHUEK BO3MOXKHA
HEOHO3HAYHOCTh. HampuMep, B KaBHUKM HEOOXOOUMO 3aKTI0YaTh 9JIEMEHTH, CofepKaime GurypHoie
CKOOKM, 3amsTyi0 (MM pa3mesuTeNb, ONMPENEIEHHBIM O JaHHOTO THIAa), KaBLIYKHM, 0OPATHYIO KOCYIO
4YepTy, a TakKXke TpoOesbHbIE CUMBOJIBI B Haudajie WM KOHIE CTPOKU. IIyCTBIE CTPOKHU U CTPOKH,
comepXKalye OFHO CJIOBO NULL, TAKyKe HYZKHO 3aK/II049aTh B KABBUYKU. UTOOH BKJIIOYUTH KaBBIYKU WU
00paTHYIO KOCYIO Y4ePTy B 3HaUYeHUE, 3aKII0YEHHOE B KABRIUKY, 100aBbTe 00PATHYIO KOCYIO YEePTYy IIepe[
TaKuM CUMBOJIOM. C Opyro¥ CTOPOHEI, YTOOH 000MTHCEH 6€3 KaBHUYEK, TAKUM SKPAaHUPOBAHUEM MOXKHO
3alIUTUTH BCE CUMBOJIBI B JTaHHEIX, KOTOPEIE MOTYT OBITH BOCHPUHSTHI KaK YaCTh CHHTAKCHCA MacCHUBa.

Ilepen OTKpHIBAIOIIEH ¥ TOCHE 3aKPHIBAIOIIEH CKOOKM MOXKHO HOOaBISATH IIPOOETbHBIE CHMBOJIBL.
ITpoGesnpl TakzKe MOT'YT OKPYXKaThb KaxKOyl0 OTHOEJIbHYI0 CTPOKY 3HadeHWs. Bo Bcex ciydasx TaKue
mpobeTbHbIE CUMBOILEI UTHOPUPYIOTCsI. OmHAKO BCe MPOOesIbl B CTPOKAaX, 3aK/IIOYEHHBIX B KABBIUKY, UJTH
OKPYKEHHBIE HE TTPOOEIbHEIMY CUMBOJIAMH, HAITPOTUB, VYU THIBAIOTCS.

IToogcka3ka

3amuceiBaTh 3HAYEHUS MaCCHBOB B KoMaHmax SQL uacTto OblBaeT ymoOHee C IIOMOIIBIO
KOHCTpPYKTOpa ARRAY (cMm. [lompasmenm 4.2.12). B ARRAY OTHeNbHBIE 3HAYEHHUS 3JIEMEHTOB
3amKCHIBAIOTCS TaK XKe, KaK eciu Obl OHU He OBIJIM YJIeHaMH MaCCHBa.
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8.16. CocTaBHbIe TUNbI

CocmasHoll mun npepcTaBsieT CTPYKTYPY TaOJIMYHON CTPOKY WX 3aINCH; 110 CYTH 3TO IIPOCTO CIHUCOK
UMEH TI0JIeH ¥ COOTBETCTBYIOIIMX TUIIOB MaHHBIX. PostgreSQL mo3BosieT UCIIOIb30BaTh COCTaBHBIE TUIIEI
BO MHOI'OM TaK JkKe, KakK U IIPOCTHle TUnbl. Hanpumep, B onpeneieHnH TabIUIEI MOXKHO OOBSIBUTE CTONIOET]
COCTaBHOI'O THUIIA.

8.16.1. ObbABNIEeHUe COCTaBHbIX TUNOB

Huxe IIPUBENEHEI OBaA IIPOCTHIX IIPUMeEPa oIlipenesieHnusa COCTAaBHBIX TUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CHUHTAKCHC OYEeHb IIOXO0XK Ha CREATE TABLE, 3a HCKJIIYEHHEM TOI'O, 4YTO OH [HOOIIYyCKa€T TOJIBKO
Ha3BaHUS TOJIeM M WX TUMH, KaKue-mub0o orpaHuYeHus (Takue KakK NOT NULL) B HACTOSIIEEe BpeMs
He MOOJepKUBAIOTCSI. 3aMeThTe, UTO KJII0YEBOE CJIOBO AS 34eCh UMeeT 3HadeHme; 0e3 Hero cucrema
OyZeT cuuTaTh, YTO IOAPA3yMeBAETCS APYTrOM THII KOMaHAB CREATE TYPE, X BHIAACT HEOXHUOAHHYIO
CUHTAKCUYECKYIO OIINOKY.

OnpenenHB TaKHe€ THUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B TaGJ’[I/IHaX:

CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

U QyHKIIUIX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT S$l.price * $2' LANGUAGE SOQL;

SELECT price_extension(item, 10) FROM on_hand;

Bcesakun pa3, Koraoa co3maéTcs Tabnuila, BMECTe C HeMl aBTOMaTUYECKH CO3[aéTCsI COCTAaBHOM TUII. ITOT
THUII IIPenCTaBJIA€T TUII CTPOKH TaOMUILl, U €ro UMEHEM CTAHOBUTCS UMS TaOJIMIILL. HaHpHMep, Ipu
BBIIIOJTHEHHMHW KOMaH/HI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KaudecTBe mo00o4yHOTrO 3ddeKkra OyHaeT cO3maH COCTAaBHOM THUNO inventory_item, B TOYHOCTH
COOTBeTCTBYIOH_II/If/'I TOMy, qTo 6]31]'[ IIOKA3aH BHIIIIE, 1 UCIIOJIb30BATh €I'0 MO2KHO TakK ZKe. OJIHaKO 3aMeThTe,
YTO B TeKYIJ_IefI pearin3aluy €eCTh OOJWMH HEJOCTATOK: TaK KaK C COCTaBHEIM THUIIOM HeE MOFYT GBITB CBs3aHEI
OrpaHN4YeHNsa, TO OIIMCAaHHEBIE B OIIpeneJyIieHnn Ta6J'II/ILIbI OIrpaHHUYEeHUudA He NPUMEeHAIMCA K 3HaYEHUAM
COCTaBHOTO Tuma BHe Tabmuiikl. (YTOOBE 000HTH 3TOT HEIOCTATOK, CO3MAaWTe MOMEH IOBEePX COCTABHOTO
THUNa U 0o0aBbTe XKejlaeMble OrPaHNYEeHUs B BULE OTPAaHUYeHU CHECK [JIsT JaHHOTO JOMeHa.)

8.16.2. KOHCTpyupoBaHUe COCTaBHbIX 3HA4Y€HUN
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YToOHI 3amicaTh 3HaUeHue COCTAaBHOTO THIIA B BU[I€ TEKCTOBOM KOHCTAHTEI, €T0 IIOJISI HY2KHO 3aKJIIOYUTb
B KPYTIJIbIE CKOOKH U Pa3neilinTb UuX 3allATBEIMUA. 3HaueHHe JTI000T0 MOJIT MOXKHO 3aKJIIOYUTH B KaBBI4YKH,
d €CJIK OHO COOEP2KUT 3allsAThie NN CKO6KI/I, 9TO OejiaThb 00s13aTeJIbHO. (Honpo6Hee 006 aTOM TOBOPHUTCHA
Huxe.) Takum o6pa30M, B O6H.I€M BHU€ KOHCTaHTa COCTAaBHOI'O THUIIA 3allMCHIBAETCHA TakK:

'( sHauvewwmel , BHaueHHeZ , ... )'
Hampumep, 5Ta 3a0uck:
'("fuzzy dice",42,1.99)"

OymeT DOIyCTHUMOM MJIS OMMCAHHOTO BHIIIE THUMNA inventory_item. YToOw mpucBoutsh NULL omHOMY M3
IoJiel, B COOTBETCTBYIOIIEM MeECTe B CIIMUCKEe HY>KHO OCTaBUTH IIycToe MecTo. Hanmpumep, 5Ta KOHCTaHTa
3apmaet 3HaueHue NULL gns TpeTbero momns:

"("fuzzy dice",42,)"
Ecnu ke BMecTo NULL TpebGyeTcst BCTaBUTh IIYCTYIO CTPOKY, HY?KHO 3alKCaTh Mapy KaBHYEK:
|l ( mwn , 42 , ) |l

3mech B IEPBOM II0JI€ OKaxKeTCs ITycTasd CTPOKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTaHTH MacCHBOB Ha CaMOM fejle IIPefCcTaBiIsiioT cOO0M BCero JIUITL YaCTHHIN clydan
KOHCTaHT, onucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPUHUMAETCS KaK CTPOKa
U IepemaeTcs Ipollenype IpeoOpa30BaHUsS COCTABHOI'O THHa. IIpu 3TOM MoKeT nOTpeboBaThCA SBHO
yKasaThb THII, K KOTopoMy OyneT IprBeneHa KOHCTaHTA.)

3HauyeHMusI COCTABHBIX TUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3YS CUHTAKCHUC BhEIPAXKEHHUA ROW. B
OOJIBITUHCTBE CJIy4a€B 3TO S3HAYUTEJILHO IIPOIe, 4YeM 3allMChIBATh 3HAYEHHUA B CTPOKE, TaK KaK IIPU 3TOM
HEe HY2KHO 0ECIIOKOUTHLCS O BIIOKEHHOCTU KaBbIYeK. MEl yYXKe 06CY}KJI8.J'II/I 9TOT METOMO PaHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('"', 42, NULL)

KmnroueBoe ctoBo ROW Ha camoM fefie MOXKET OBITE H806ﬂ3aTeHLHBIM, €CJIN B BEHIPA2KEeHHUHU OIIPpeneIa0TCA
HECKOJIBKO IIOJIEM, TaK YTO 9Ty 3aIllUCh MO2XKHO YIIPDOCTUTH OO:

('"fuzzy dice', 42, 1.99)
('', 42, NULL)

CuHTaKCHC BhIpaxkeHus: ROW 6oree moapoOHo paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. OOpaweHue K COCTaBHbIM TUNAM

Y1006 00PATUTHCS K ITOJII0 CTOJIOIIa COCTABHOTO THIIA, ITOCJIE UMEHHU CTOJI0IAa HyXKHO J00aBUTh TOYKY
¥ UM II0JIsI, TOH00OHO TOMY, KaK YKa3bIBAaeTCs CTOIOeIl mociie uMeHu Tabnunel. Ha camoMm mene, aTu
oOpaIllleHusT HeOTJIMYUMEI, TaK YTO YacTO OLIBAaeT HeOoOXOOMMO MCIIOIb30BaTh CKOOKH, YTOOLI KOMaHaa
Oblla paloOpaHa MpaBUIbHO. Hampumep, MOXKHO IIONBITATHCSA BHIOPATL IIOJEe CTOJOIla M3 TEeCTOBOH
TaOIUIEI on_hand TaKUM 00pPa30M:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho aTo He 6ymeT paboTaTh, TaK Kak corjiacHo mpasuiaaM SQL uMs item 37€Ch BOCIPUHMMAETCS KaK UM
TabIuITkl, a He cTosb1a B Tabnuile on_hand. IT09TOMYy 9TOT 3aIpoC HYKHO IIEpPeIucaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
60 yKa3aTh TakXke U UMs TabIuIbl (HaopuMep, B 3alIpoce C MHOTUMH TabiIuilaMiu), IPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00beKT B CKOOKax OymeT ITPaBUILHO MHTEPIPETUPOBAH KaK CCHIJIKA Ha CTOI0ell item, U3
KOTOPOTO BLIOMPAETCS MmoJie.

IIpu BHIOOPKE MOJIA M3 3HAYEHHS COCTABHOI'O THIIA TAaKXKe BO3MOXKHEBI MONOOHBIE CHHTAKCUYECKHE
Ka3ycel. Hampumep, 4TOOH BHIOpATh OOHO IIOJIe M3 pel3yiabTaTa (QYHKIIMH, BO3BpAIlAOIell COCTaBHOE
3HaYeHue, MoTpedyeTcss HalmucaTh YTO-TO ITOJO0HOe:
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SELECT (my_func(...)).field FROM ...

Be3 gomnomHUTEIbHEIX CKOOOK B 9TOM 3aIIpoCe MPOU30UIET CUHTAKCUYecKas olnbka.

CroemnuanbHOe UHMS TOJII * O3HA4YaeT «BCe TMOoJsA»; noapobHee 00 3TOM pacCKa3biBaeTCs B
ITogpa3zmene 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUNOB

Huxe mpuBefeHBl HPUMEPH ITPABUILHBIX KOMAaHI H00OaBJIEHWS W M3MEHEHMS 3HAa4YeHUM COCTaBHBIX
cTos16110B. [TepBEIe KOMAHIOB UJUIIOCTPUPYIOT moOaBJIeHWE UIIW N3MEHEHHME BCEro CToJIoma:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B IIepBOM IIpHMepe OIYIINeHO KJIIoueBOe CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPUCYTCTBOBATh HIIH
OTCYTCTBOBATh OHO MOZXKET B oboux ClIy4dasx.

MgbI MOKEM U3MEHUTh TaKXKe OTOEIbHOE II0JIe COCTaBHOTO CTOJ'[6LIa:
UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, UTO IIPK 9TOM He HYKHO (4 Ha caMOM [eJle Jaxke Hejb3s) 3aK/I04YaTh B CKOOKM UM CTOJIOIa,
crenymooIee cpal3y 3a IpeniokeHnueM SET, HO B CCHIJIKE Ha TOT e CTON0eI] B BEIPakKeHUU, HaXOISaIIeMCs
110 ITPaBYIO CTOPOHY 3HAaKa pPaBEHCTBA, CKOOKU 00s3aTeIbHHL.

M MBI TaKXe MOXKeM YKa3aTh II0JId B Ka4eCTBe LIeJIM KOMaHObL INSERT:

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

Ecnu mpu 3TOM MBI He YKaxkeM 3HaYeHus OJIs1 BCEX I10Jied cTonb11a, OCTaBIIMECS IT0JIsI OYOYT 3alO