LokyMeHTauusa K Postgres
Pro Standard 13.21.1

ObOw,ecTBO C OrpaHU4YeHHON OTBETCTBEH-
HOoCTbIO «MocTrpec NpodeccMoHanbHbIN>»

https://postgrespro.ru



https://postgrespro.ru

OokyMmeHTauma K Postgres Pro Standard 13.21.1

OO611IeCTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO «I[locTrpec I[IpodeccruoHambHBIN»
ABTopckue npaBa © 2016-2025 IToctrpec [IpodeccroHanbHbIN

IOpuguyeckoe yBegoMjaeHHe

[IpencraBneHHasi OOKYMEHTAIUs IIpeJHa3HauYeHa HUCKIIIOYHUTEIBHO [AJIs MCIIOIb30BaHUS C IporpaMMHBIM obecnedeHueM «CYB]]
Postgres Pro» u s nons3oBatenelt nanaou CYB]I.

He monyckaeTcs ucnosib30BaHNe JOKYMEHTAIIUU [JIsi CTODOHHUX IPOAYKTOB UJIM B COCTaBe JOKYMEHTAIIUM K UHBEIM IIPOAYKTaM.
Wnble ycmoBUs UCIIOIL30BaHUS NAaHHOM NOKYMEHTAIIUU NIpuBeneHs! B [101b30BaTEILCKOM COTJIAIIeHUH.
Postgres Pro © 2016-2025 — O6111eCcTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «IlocTrpec IIpodeccroHambHBIN».

OO611eCcTBO C OTpaHUYEHHOU 0TBETCTBeHHOCTHIO «IlocTrpec ITpodeccuonanbueiii» (Postgres Professional) He HeCET HUKaKOU OTBET-
CTBEHHOCTH 3a JII00kIe ITOBPEXIEHNsI, BKIII0Yas IIOTEPIO T0X0a, HaHEeCEHHEIE IPSMBIM UJIH HEMPSMBIM, CIIEIIMAIbHEIM WU CIIydai-
HEBEIM KCIIOJIb30BaHKUEM IIporpaMmHoro obecneuenus «CYB] Postgres Pro» Bo Bcex BepCUAX U/UIN eI'0 JOKYMEeHTaIuy, faxe eciu 06-
LIeCTBO C OrPaHUYEHHON 0TBETCTBEHHOCTEIO «ITocTrpec ITpodbeccroHanbHbIN» OBLIO U3BEIIEHO O BO3MOXKHOCTU TaKUX IIOBPEKIEHUN.

OO6111eCTBO C OTPAHUYEHHOM 0TBETCTBEHHOCTHIO «ITocTrpec IIpodeccruonanbubi» (Postgres Professional) ciennanbHO 0TKa3bIBAETCS
MPenoCTaB/ISITh JII00ble TapAaHTUH, BKJII0Yasi, HO He OTPAaHUYUBASICh TOJIBKO 3THMHU TAapaHTUSIMH: HESIBHBIE TaPAHTHU IMPUTOTHOCTH
TOBapa MJIM IPUTOOHOCTHU OIS OTHENBbHOU Ienu. [IporpamMmMmuoe obecmeuenue «CYB]Il Postgres Pro» BoO BCeX BEPCHUSX U/UIK HOKY-
MEHTAaIus K HEMY IPEIOCTaBIsIeTCs Ha OCHOBE IMPHUHITUIIA «KaK €CThb», ¥ OOIIECTBO C OTPAHNYEHHOM OTBETCTBEHHOCTRIO «ITocTrpec
IIpodeccroHanbHEIN» HE 00513aHO0 IIPENOCTABIISITh COIIPOBOXKAEHNE, TIOANEPKKY, OOHOBJIEHUS, PACIIUPEHUS I U3MEHEHHUS.

Ilns pacnpocTpaHeHus 5TOM OOKYMeHTaluu UIIH e€ dyacTeil TpebyeTcs siBHOe MEChbMeHHOe pa3pelieHue oT O6IIecTBa ¢ orpaHudeH-
HOM O0TBeTCTBEHHOCTHIO «IlocTrpec IIpodeccruoHanbHBIN».

OoxyMeHTanus nporpaMMHoro odecmedenusi «CYB] Postgres Pro» Bo Bcex BepCHsSIX OCHOBaHa Ha JOKYMEHTaIlHH
PostgreSQL, KoTopasi paCIPOCTPAHSIETCsI IO CIEAYIONIeH TUIeH3UU:

PostgreSQL © 1996-2025 — PostgreSQL Global Development Group.
Postgres95 © 1994-5 — PerenTsl yHUBepcuTteTa KanudopHuu.

Hacrosmum pa3perraeTcs HCII0Ib30BaHKe, KOMUPOBaHNUe, MOOUGUKAINS ¥ PACIPOCTPAHEHNe NAaHHOI'0 IIPOIrPaMMHOTI0 00eCIieYeHu s
¥ DOKyMEHTAIIUM OJIs JTI0OBIX 1ejieli, 6ecnaTHO U 6e3 IHCHhMEHHOTr0 Pa3pelleHus, IPY YCIIOBUY COXPaHEHUS BO BCEX KOMUAX IIPUBE-
IEHHOTO BHIIE YBeOOMJIEHUS 00 aBTOPCKUX IIpaBaxX U HAHHOTo naparpada BMecTe ¢ IBYMs IIOCIEOYIOMNMY TaparpadaMu.

YHUBEPCUTET KAJIMGOPHUM HU B KOEM MEPE HE HECET OTBETCTBEHHOCTH 3A ITPIMOM, KOCBEHHBIM, HAMEPEH-
HBIM, CJIVYAMHBIA UJIU CITPOBOLIMPOBAHHBIM YIIEPE, B TOM YMCJIE ITIOTEPAHHLIE [TPUBLIJIU, CBA3AHHLIN C UC-
ITOJIB3OBAHHWEM 3TOI'O ITPOTPAMMHOTI'O OBECITEYEHHWA U ETO IOKYMEHTALIMY, JAXKE ECJIM YHUBEPCUTET KAJIU-
®OPHUU BHUJT YBEIOMITEH O BO3MOXHOCTHU TAKOTO VIIIEPBA.

YHUBEPCUTET KAJTU®OPHUU ABHBIM OEPA30M OTKA3BIBAETCH OT JTFOBBIX TAPAHTHUH, B YACTHOCTHU IMTOJIPA3YMEBA-
EMBIX TAPAHTHUH KOMMEPYECKOH BBITOMIBI UJIU ITPUTOTHOCTHU IJ19 KAKOU-JIUBO LIEJIU. HACTOSIIEE [TPOTPAMM-
HOE OBECIIEYEHUE IMTPEOOCTABJIIETCS B BULE «KAK ECTh», U YHUBEPCUTET KAJTM®OPHUU HE TAET HUKAKUX OBS-
3ATEJIBCTB IT1O ET'O OBCJIY2KMBAHMUIO, ITOOOEPXKE, OBHOBJIEHHIO, YJIVIIIEHWIO UJIKM MOOUOHKAILIVH.




LN oTeTan 700 0= = RPN xxii

1. Yto Takoe Postgres Pro Standard? ............coiiiiiiiiiiiiiiii e e e e e a e aas xxii
2. Paznmuuusa mexny Postgres Pro Standard u PostgreSQL ......cooviiiiiiiiiiiieeeee e xxiii
3. KpaTkas uCTOPHUSI POSEGTESQL . ouiiiiiiii et e et et e e ee e e e e e eaeeaaanaens XXiv
V{0 i =111 (<) = 1 - PPN XXVi
5. Kak OpPaBUIBHO COOOIIIUTE 00 OIIMHOKE .....cevvunerrrneerruneersineessinesssaeesssneesssneesssnsessiaeesssnesssenessronaees 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 «euueuuerntrnteneurtnteneeuasenstnsenaseasenssueseesenssnsssesenssnseseteassnmeneteesensensreeseeennsens 2
1.3. CO3HAHUE OA3BL IAHHDBIX .euueueenenentnenteneneenetneeeneeneeentnetasntneeasaeenstaeneenttaeneeetaseeensteseeeeraenaens 2
1.4. TTOOKITIOUEHUE K OQ3E TAHHDBIX «uevuentenennenetneneneeneeeenstneseeneteeeneenseeeneenstaeeeenseasaeenseeeneeeeesaenaen 4

P 7 e )21 s 1 ) PPN 6
o R 315V (<) 2 1 (< N 6
PN O Toi: (0):):0 5 (N 0 10) = 6: i i K : U 6
2.3. COBOAHUE TADITIHIIBL . ..enernentenenenee et et eae e et e e e e eaeen et en e e eaensaeeneenttaeatnetaeaeensteseaeneraenaenns 6
2.4. I0GABIEHHUE CTPOK B TAOIIHIITY t.uuevrunnerruneeerineeesieesseneestneesssneesssneesssneessunesssonesssnessrneesssnsessenns 7
2.5. BBITTOTTHEHHUE BATIIPOCA «.evuerntrninneunetnrentuartnsenetuaetastnstuessnssnstnstsnsunstnessessssnsrsessessnstnessessnssnesnnsen 7
2.0. COCHUHEHIST TADIIHIIT «.uueneneeen ettt et e e et e e et e e e et e e e e s e e e st e e et eae et saeenstnsaaeneenseaenaens 9
2.7. ATPETATHBIE (DYHEKIIMI .uuevvneernernernnerunessnessnassnsssnessnessnssssnsssnessnsesnssssnsssnsssnnssnnsssnessnsssnsesnns 11
2.8. VIBMEHEHIE TTAHHDBIX ..uvuvinininineninintntesesesesenenentnetsesesesesensnsnsnttesesesesssssenensststetesesssenenenenenenenes 13
ARSI =0 ()2 % (R =1z 12 1 2) - QPP 13

3. PaCIIUPEHHBIE BOBMOIKHOCTH .uvunrrnernernnenreneensensunssnsenssussnstnsssssnssnstusssssnsensssessnssnssnessnssnssnnssases 14
G I O 23 1<Y1 (5] 2 0 (< TN 14
ICTOZN W N o 1= 01 (ol K= 1: 3 (<) 2 1 5 TP 14
3.3. BHEIITHIIE KITEOUH ...vuvninininitneneneneneneneneseensnenesesnsaesesesrneseseseraesesesesnesesesersseseserssesesesesnenesernes 14
3.4, TPDAHSBAKIIHH ...cvuerneinennetneenreneetetnsenetuastnstnsssasenstnsssesenstnstnessnsenssnstsestnsenesseressnstseseessnsesersasanns 15
3.5. OKOHHBIE DYHEKIIME ....evuneruneruneernersnaesnesenessnessnassnnsssnessnsssnsssssessnsssnsssnessnnssneessssssssnssssnessnnsen 17

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

| 7 e 2 1 ) T 22
T 0371 = i = 101 Z (o 1 @) ) I 23
4.1, JIGKCAYUECKAT CTDYETYP@ ttutrutrnreunrunrenrenarenrenrenaeutensenmesetenstnsssntestnmeseseassnmsneteemeesnsssemsnesnessns 23
4.2, BEIPQKEHUST SHAUEHIS . euuernrrnrnnrrnreneeneruarensenesuastnsensssesensenssnessestnssnstsessnsensssertesenseseseasensennns 31
G T 2 o - B Pz 16 177 N 44

5. OIIPEOETIEHTE TTAHHBIX ...euutvuttneuneunrenrenerurensenesuerensenssuesesenssnetesenstnstsetenssnsssetessnmrseteessmesersersneenns 47
5.1, OCHOBBL TADIIHIIL «.eueneneenenee e et et e et e e e et e e e et e e e e e e e e e e e eae e e e e e e s e e e e et eaeneenseaenaenees 47
5.2. 3HAYEHUS TIO YMOITHAHIIIO ..euutvnernrrnnrnnerneeneeneeuneenesnesunsensenesussnssnstnessnssnssnssnesensenesnsssnssnssnnenns 48
5.3. TEHEPUPYEMEIE CTOTIOIIEI ....eevvunerrrneerruneesssneesseneessanesssanesssenesssnsesssnsesssnesssessssneessnneessonesssnnns 49

I O] o o112 (5= 1% 5 SR 50
5.5. CHCTEMHBIE CTOJIOLIBL «...euenentnteeeeenee e et eaeen et eaen st eeentnsasaeensaeaeeneteaeeneesaeensteeeeeneenenaens 58
5.6. VIBMEHEHIIE TAOTIHILT «.euueneenenteneeeen et eeeeee e e e e e e et e e eae e sa e e e et s et eaeenresaaenstaeneeneeneneenaenns 59
TR N 1 o -1 - PPN 61
5.8. TIOMUTHUKH BAIIUTEL CTPOK ..vurnnrrnerneeneuetreneeneeuarensenesuesensensssesensenstseseasensssersesensensssesensenesnnns 65

oIS I 05 <) Y. 1 71

ST N O = FoYoda (<Y (0= 1-1 2 17 (< TR 75
5.11. CEeKIMOHUPOBAHME TADIIHIIT ..uuurrrenerrrnnerrrneeesineeetieessieeessiaesssneessnnesssnnessseesssneesssneessneessonns 79

ST 2 O o) 0T}z 0z 0% (I £= 1z 05102 (< ST 92
5.13. IPYTHE OOBEKTBI 0A3 MAHHBIX ..ccevuuerrrunerruneerssneressnerssenesssunesssnesssneessseesssneessnesssnesssnessses 92
5.14. OTCIEXKUBAHUNE 3ABUCHMOCTEM ...ouvnininiriinininitteneneneretrnenenerereneseserenesesereneneseraenenereraenenees 93

ST\ (0D 070070 :€ Nz 7 M0 £= = 013 - QN 95
0.1. JTOOABIICHIME TAHHBIX «ueuuentnennentnenenetneeenenseeneensteaenetsaeenstnseeenstnseeeaesnseasneenstesaeeneeaseeesenses 95
0.2. VIBMEHEHIE TTAHHDBIX ..uvuuintnininininintntesesesenenenentnetseseseseaeneasntttesesesesesssenenesstetesesssenenenenenenees 96
CRCTI A1 =0 ()= 0% (SR £= 1z 12 1 2) - (PP 97
6.4. Bo3BpaT HAHHBIX U3 U3MEHEHHBIX CTPOK t.uvrrrnerrnerrnerrnrrnesunessneernsesnnessnessnessneesneessasssasssnneses 97

G L=V 1 o Yo Tox =) S 99
% R O 1 T Yo ) o RSP UPURRt 99
7.2. TAOMUYUHBIE BBIPATKEHIIS ..evvunerrrneerineessinerssinesssinesssneesssnesssnsesstnnssssneesssnessssneessonesssnesssnessnes 99

iii



HokymeHnTauma K Postgres
Pro Standard 13.21.1

AR T O 117 (034 B -1 3 (010} )4z SO USSRt 113
7.4, COUETAHUE BATIPOCOB ..euivnninnirnttnrenetnrtnreneeuttstneesattstnstnsseastnstnstsetenesnmssetanmsnmtesteassnsenereesens 114
7.5. COPTHPOBKA CTPOK .ruevueunerntinreuttnrenreneetertnsenssuastnsenssuastsenstnestestnstnsssestnssnstsesnestnsrsernessnsrnnns 115
7.0, LIMIT H OF F SET tuttuutunttuetuetunetnetnetunetnetnstuesuetnstussuseunsenesneesnsenssussstenstnsenmesnreeeneessrensensenneens 116
7.7, CIIECKU VALUES tuuttuuttuntetnretunetuneeuneetneetuessunseunsesnsesunesunseunsesssesunttsstsnsttmesinseissetnsernssnersneees 117
7.8. 3ampockl WITH (OO1IMEe TaOTUUHBIE BBIPAIKEHIIST) «uevvnerrneerneerenerrnersneesneesnnessnessneesnsesnnessnaees 117
8. THIIBL TTAHHBIX ttuuetunetunetunrtunetunetueeetneetuetuneeuneeeneetnetunettasssasetasetuneeuneesnsesnsetnsetssetasesnetnseenneennsennns 124
8.1, UTICTIOBBIE THIIIEL ..euuetunerunetuneteneeuneeeueetuneetasetnetunetuneesnsesnsetnseesnstsnsetnsetuneeunsesnsesnseennsesnsreneeen 125
ST [=Y: (S 10 2823 (< Tk 71 1152 AP 130
8.3. CUIMBOJIIBHBIE THITBL ..euuvtunternttnneunnetuneenneesnsetneennetsnssenseeunetunsssnsesnsesnsetnnsesnsrenseenssemasessesnesns 131
8.4. IBOMYUHBIE THUIIBI JTAHHDBIX ..vuvuininirtininenerernenenesesrnenesesernenesesernenenesesesneneseserenesesersenenesernenenees 133
8.5. THUITIBL TATBI/BPEMEHI ...uevuirnenneinrtneeneetetnetneeueststnessaststnssnessastnstnstsertnssnsssessessnstsessassnsenernnns 135
8.6, JIOTHIUECKII THIIL ..euuuernnerunetuneeuneetueetuettnettaetnsetunetsneeunseensetnsetsnsttasetnsetnnessnsernsesnseenneesnseenneen 145
8.7. THUIIBL TTIEPEUMCIIEHII ..uvuuivnerneineetetetnetneetastnetnestassnsensssestnsenssuessnstnstsersertnssnessersnessnssnesnasenns 146
8.8. [EOMETPHUECKIE THITBI «.uevuuirnernerneenetnrtneeneetastnssnesuessnssnssuessnssnssnetsessnssnessessassnsssessessnssnernnns 148
8.9. TUIIbI, OTIMCHIBAIOIIME CETEBBIE QIPECA «evurrnnrrnrrnrrnrrrarrnrenrenartartnreneruasanssnessessassneesereasensennes 150
T O 297 s o) 35 (Y o i 010 )4 AP 152
8.11. Tunsl, npegHa3HAUYEHHBIE OJIST TEKCTOBOTO TTOMCKA ..uvvunrernrernernernneennerenereneeenneeneensennnes 153
8.12. THIT UTUID ..iiiiiiiiiiiiiet ittt et ettt e et e e et e e et s e et s e et e e aaan s eatanseatanseataseasnaesnnseennnns 155
8.13. THIT XML ittt ettt et et e et e e tte e e et e e eta s e ett e aeta e aetn s eaaanseasnnsaasnnseasnnsansnneeesnneees 156
8.14. THITBL JSON ..iiiiiiiiiiiiit ettt ettt e e et e e et et eteeett s e ett e ettaeeasaeaannseaeanseasnneaennserennsensnnsees 158
815, MACCHBBI ...uttuuiiiieiiieeii et ettt et et e et e et e et etaa e et et etueetuaeatasetnetnn et etaneetnaaneatneetanaranas 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. NDEeHTUGDUKATOPBL OOBEKTOB ...cevunriuneruneernertneerueruesenessnessnasssasssnsssnsssnsessnessnessessneesneesnnnes 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. TICEBIOOTHIIEL ...cuuetueiineiineetieetieettneetee et et etuaeeuneetnetnnetsneteneennetunsenasesnsetneenneesneeenseennsennnes 188
9. OYHKITUU T OTIEPATODPDBL 1uueuuernirneeneunetneeneenaetnstneeuessnsenssnessnssnssnssssenssnssssssnssnessessassnssnessessnesnessnenns 191
9.1. JIOTHYECKHE OTIEPATODDL «vurnnirnrrnerneeuernetnerueetartneenasuastnssnsssasenssnsssessessnsssessessssnessessnssnesanns 191
9.2. OYHKUUHU U OTEPATOPEL CPABHEHIIST evuvvnnernernirneineerneinernesteetnernsenestastnssnessasenssnersessssnsraesnnns 191
9.3. MaTeMaTUYECKUE QYHKIIUU U OTIEPATOPDBL cevurrnnernnerrnerrnerrneeenaesenessneesnaesnnessnessnessnessnnssnnaes 195
9.4. CTPOKOBBIE DYHKITUM M OTIEPATODBL .uevurrunerunerunerrneerneesenessnessnassnaesnasssnessnsessnessnessnessneesnnees 203
9.5. OyHKUIMY U ONMEPATOPHI OBOMUHBIX CTPOK ..uurvnrrnirniuernernerneetetneenereassnsenessassnssnessessnssnesnnees 211
9.6. ®YHKIIUU U OMEPATOPHI AJIST PAOOTHL C OUTOBBIMU CTPOKAMY ..c.uovvnnerrneerneerneennernneesnnesnnenes 215
1SV B (o)’ (o3 n (o 1 = (o3 (0] < "2 UN RNt 216
9.8. OyHKIUHU GOPMATUPOBAHMST HAHHDBIX ..vuuerenerrnerrnerreersnersessneessessnessneesneessaessaessessnessraessnnes 234
9.9. OmepaTopsl U QYHKIIUU HATBI/BPEMEHM ...ceunirrneerneerneerieeennertnersnessnaesnaesraessnessnnessnessnessanesnns 242
9.10. OYHKIMU OJIT TTEPEUMCIIEHII .uuevnirnirninnerneineenerteetnetnetuessnstnesuessnssnssnessassnssnessessnssnesnnsnnees 256
9.11. T'eoMeTpruYeCKUE QYHKITUU M OTIEPATODPDBL ..evvuerrnerrinerineerneerneernaersnessneeseesnaessasssasssnessnneees 257
9.12. OYHKIIUU U OIIePATOPHL OIS PAOOTHEL C CETEBBIMU @IPECAME ...uuverrnnrrrnnnerenneernnneennnneenennss 263
9.13. OYHKIIUUA U OTEPATOPHl TEKCTOBOTO TTOMCKA ..evurrnrrnnrunrrnrrneenerunrrnsenessessnsenesnessnssnesnessnssnees 266
9.14. OdyarumEy TeHepPUPOBAHUST UUID . ..o e 272
1 RTI4TN 273
9.16. OyHKIMHU M O0HEPATOPBL JSON ..o e e e e e e e e e e e eans 286
9.17. ®yHKUUM O71s1 PAOOTHI C TOCIEHOBATEIBHOCTSIMUE ..uuvvvnerrneernernerenerenessneesnaesnasssasssnnesnneees 303
1O I S T 00 (0= 2 02 (SR =1 2§ 0 Y= D::0c) 2 . 6 N 305
9.19. OyHKIUYM U OMEePATOPHI OJIST PAOOTHEL C MACCUBAMIU ....ucvvnrrnnrrnneenneerneesneernnesenessnersneesnnesnns 308
9.20. [Inamna30HHBIE QYHKIIUU U OTIEPATODDBL «.evuurrunerunerrneerneernaerneeenessersneesnassrasssnsssnessnnessnessnns 311
O I RN oy o Y=Y oo w2 (=R 1)z 2 7 IS 313
SRR O): {03 12 (30 0) 0z 024 1117 TP 320
9.23. BBEIPaKEHUS TTOOBATIPOCOB ..evuirnirnnrunernerneenrtnetneensuassnsenereassnssnstuessssnssnessessnssnesressassnesnnees 321
9.24. CpaBHeHUE TAOIMYHBIX CTPOK U MACCHBOB ....ccvuniiuneetneerneetnertnersnessneesnaesnessnessneesnnessneeen 324
9.25. OYHKIINH, BO3BPALIAIOIIAE MHOMKECTBA .evuernrrnrnnrrnrenerneeureneeneeseranrsnessesaasenesssssnsenesnesensens 327
9.26. CucteMHbIe UHOOPMALUOHHBIE QYHKITUY M OITEPATOPDI cevuevrnerrneerneienerrnerinerrneeenernaennnns 330
9.27. OYHKIIUU OJISI CUCTEMHOTO QAMUHUCTPHAPOBAHIST ..evuernnrnnernrrnerneenaernernesnessassaesnesnnseneenesnns 347
9.28. TPUTTEDPHBIE DYHKIIME .uuevvnerrneerneerenersnersneesuassunessnsssnsesnasssnessnsssneessnsssnsssnsssnessnnessaessnsssnns 363
9.29. OYHKIIUY COOBITUMHBIX TPUTTEPOB t.ueevuneruneiunertnerrnertnaesunessessaresnessensssnessnersnesssnssnaessosssnnes 364

iv



HokymeHnTauma K Postgres
Pro Standard 13.21.1

9.30. CucteMHble MHOOPMAIIMOHHBIE (DYHKITHIH ..ccuuevrneernernnernnersnersnertnesnaesnaessnessnsssnnessnessaneenns 367
10. TTPEOOPABOBAHIE THIIOB ...uuueevvnnerrrnnersuneessuneessanesssanesssanessssesssnnesssanesssnnesssnsesssneessinesssnessssnessses 369
1O R O 1o Fc Yo ) OSSPt 369
(O @)1 (=] o T b 0] 012 S P UPRPR 370
R T (2 4 5w 1176 % P 374
10.4. XPAQHUMOE BHAUEHIIE ..oeuivnnirnirneinenetnteneeneeuttnttnetuesenstnetueteastnsensteesenesnstsettnssnmesnrenesnssneens 377
10.5. UNION, CASE M CBA3AQHHBIE KOHCTDYKIIMII ..c.uvvnirninnenneeneeneenneeneenreneensenesnneensanesnsesnsenesnnenns 378
10.6. BBEIXOTHBIE CTOJIOITEL SELECT tuuituuirrueeruerunersnersueeeunesunessnnssneesunessnessnsessesssnessonssnessneessaessnns 380
L1, TAHIEEKCEL .uuetuitintiineetneetieetiettneetnsetueetunettnetnestneaunsatnesanesunsesnsesssesunsssnsesnsesnnessnsesnsesnsesnssennsesneees 381
11,1, BBEIEHIIE touuiiuniiiniiinteiie et ettt et e et e et etta e et et eatneatneatnsetanetanstsnsttaeennsasnsasnsasnsesnnsennsesnsesnns 381

I O 7 0 Bz 1 (=) <07 o) SR 382
11.3. COCTABHBIE HHIIEKCEL ...eeuutetnernnerunreuneeuneesnnerunesunsesnsesnsesuessunsesnsesnsesnsssnnsssnsesseesnersnsssnsennses 384
11.4. UHOEKCHL U TPEOTOIKEHUST ORDER BY .iiuiiuiiriiniineeueineenerueetnetneruessassnssnessessssnesnassassesnnees 385
11.5. O6beguHEHNE HECKOIBKUX MHIEKCOB ...eevvuneertuneerrnnerennsersunersunsersunsersnnsersnnsessnnsemsnsensnnnes 386
11.6. VHUKAIIBHBIE HHIEKCEL ...cuuttunetunetuneenneetneetnetnnetensetnnetuseetnsesnsesnsetusstsnseensrenseennsesasessesneens 387
11.7. NHOEKCHL TIO BBIPAMKEHIISIM ...utvunrrnernernennesnernsenesunssnssnesunssnssnssuessnssnssnsssessnssnessassnssnssnnssnees 387
11.8. HACTHAYUHBIE HHIIEKCBL .evuuerunernnetnneeeneetneeuneenaeetaeetnnetunetsnsesnsetnseennstsnsssnsetnseensesnsesnsesnesnneees 388
11.9. CkaHUpOBaHUE TOJIBKO MHIOEKCA U ITOKPBIBAIOIINE UHIEKCEL ..cvuuieeniirnrinneinneenneenneennaennnes 390
11.10. CeMeUCTBA U KITACCHL OTIEPATOPOB «.euurrnrrnrrnerernrrnrenertarrneenertastnrensesessnassnsssessassnssnessasenns 393
11.11. MHOEKCH ¥ HPABUITA COPTHUPOBEI ...uvvunirnirnernetneetnrtneenertastnssnesuassnssnesnessassnesnessessnssnesnnses 394
11.12. KOHTPOIb UCIIOTB30BAHUST THIEKCOB ..uucvnirnrnnirnrrnerneeteerneensenestartnsenessasensenesueseassnssnnsnnns 395
12, TTOTTHOTEKCTOBBIM TTOKICK .eeuueruneeuneeuneunneenneesneteneennetuneesnsesnsesnsesnnetsnssenseenseeussesasesnsesnsesnneesnsrensees 397
12,1, BBEIEHIIE .uuiiuniiiniiiie et et et et et e et et e et e et et e et e et s et e taaetaaeeea s aauneatneatasetnetnneenneeenseenns 397
12.2. TAOIHITEL M THITEKCBL ..ueevvuneertnnetrunetennsersuneertnnseesnnsessnseessnnsessnsseesnsessnnsessnnsessnnsemsnnsersnseeenns 401
12.3. YOpaBieHHUE TEKCTOBBIM TTOHMCKOM ...cvuuivnernerneenneunssnsenesussnssnessessnssnsssessnssnssnessessnssnesnassnees 403
12.4. TOTIOTHUTETIBHBIE BOBMOIKHOCTH .uvuinirirninininenninenenereenenenerererneneseserenesesereneseserenenerernenens 409

[ R A\ £ 1 1 T b 0] )2 PP 414

[ ST 05 (o) - o) AU 416
12.7. TIPDUMEDP KOHMUTYPAIIHII «.evuuerrnerrnaernerenerenersnessuasssnessnsssnesssnsssnessnsssnssssasssasssnsssnnessesssnsesnns 425
12.8. TecTupoBaHHE M OTIAAKA TEKCTOBOTO TTOMCKA ..evurrrnirnrrnrenernreneeneesareneeneeunssssnesnnssneenesnns 426
12.9. Tunel HHOEKCOB, IPEAIOYUTAEMBIE OJIST TEKCTOBOTO ITOMCKA .evuuerrnrrnrrnnennneennernneernneennns 430
D2 O TR W oY v (=Y ;2w = T T | SRRt 431

[ B O g o Tz 17 e () 2 1 6 AP 433
13. YupaBneHre KOHKYPEHTHBIM JOCTYTIOM ..c.uivueuneuneeneeneeunseneeneesnsensensssessnssnessassnssnssnessessnesnessneens 435
13,1, BBEIEHIIE .uuiiuniiiiiiiieeiie et et et et e et et e et e et et e et e et s et e et e eaaeeaa e eauneatneatasetnetnnetnneeeneeenns 435
(RGN 2 KcTod 6207 8: b i o T- Uz rcT- 1w 177 PPNt 435
IRCTRC T 2 121 202 (ST 00 (0) 10§ 010) -3« 7 NS 441
13.4. TIpoBeEPKYU LENOCTHOCTH JAHHBIX HA YPOBHE TIPUIIOKEHMST ..evunernernrenenernrenreneeneraneenaennns 447
(GRS @) o -1 17 s (<) =1 6 PP 449
13.6. BITOKUPOBKM H HTHITEKCHL ..vuuvrnirnerneeneunssneeneustnesnsesessnsensssessnssnssnsssessnssnsssessassnsesessasenssnnes 449
14. OnTUMHB3aTUAST TPOUIBOIMTEIIBHOCTH «.vuvunernrrnernerrtneenseuestnsensesessasenssnessessnssnsssessassnsssessassnssnnns 451
14.1. VICTIOTTB30OBAHME EXPLATN tiuiiuuiuntintiuntunetneeneetetnsenstueesnsanstuesunssnstnssuessnsensssesssenssnessssenssnnees 451
14.2. CTaTUCTHUKA, UCIIOJIb3yeMas IIITAHUPOBIIIKOM ......ccuveunernrenrenneenreneeneennsensensennsensensenneensens 462
14.3. YupaBneHue IJIaHUPOBUIUKOM C IIOMOIIBIO IBHEIX HIPEOJIOKEHUM JOIN ..ovuvirunrernrernennnns 467
14.4. HamlOTHEHUE OA3BI MAHHBIX tvvuvervnrrruneersuneersuesesnerersneesunnssssesssnssssessssssneessmesssonsermeesnnes 469
14.5. OnNTUMHU3AIUS, YTPOKAIOIMIAT CTAOUITBHOCTH ..cvvvneerenneerenneerrneeernnesrsnneeeseneessnneseseeersneesnnns 472
15. TTAPAITIETTBHBIML BATIIIOC ..euuirnernernnetnetnernerunetnesnesuestassnesnestnssnssnessnssnssnsssessnssnsssessnssnssnessessnssnessasen 473
15.1. Kak pa®oTaioT mapanjaelbHO BEIIIOTHIEMBIE 3ATIPOCHI .....cvvuneruneernerrneerneerenersnersneeenaesannns 473
15.2. Korga MoxKeT IPUMEHSIThCS pacllapaljIeIMBaHUEe 3ATIPOCOB? ...c.uiiueiuniinernerieeinernernennnns 474
15.3. TTaPATITIETTBHBIE TITTAHBL t.uvuuernrrnernetnetnerneesesnesnessestnssnesnassnssnssnessnssnesnessassnssnessnssnssnessessneses 475
15.4. Be301aCHOCTh PACTAPATIIEIIHBAHIIST «.vuevurrnernernerteetnernersestssnesnestassnssnessassnssnsssessassnessessnns 477
ITI. ADMUHUCTDPUPOBAHME CEPBED@ «.evurrnrrnernnrtnetnernaetaetnernertestssnestassassnesnessnssnessessnassnssnessessessessesseesnesnns 479
16. YCTaHOBKA U3 JABOMYHBIX ITAKETOB ...uvtrunerunreuneernrerneeruneeuneesnsesneesunseunseunsesnsesnnseunsesnsesnsesnssnnsenns 480
16.1. YcranoBka Postgres Pro Standard B LiNUX ......cooevvviiiiiiniiiniiiiieiinein e e ea e 480
16.2. YcranoBka Postgres Pro Standard B WINAOWS ......cc.oeiuiiiiiiiiiiiiniiniiiecie et e eveeaines 489
16.3. YcTaHOBKaA OOMOHUTEIBHO ITOCTABIAEMBIX MOTYIIEM t.uuivvniirnriiiiiieiineeineernnernneenneenneennns 493
16.4. Murpamms Ha POSTOTES PTO .....iiiiiiiiiii ettt e e et e et e e e e e aaees 493




HokymeHnTauma K Postgres
Pro Standard 13.21.1

17.

18.

19.

20.

21.

IMoaroToBKa K pabOTE U COMPOBOKIEHUE CEPBEPA wvuuerrunerrrunerernneerrnersteessieersrieessineessneessonns 494
17.1. Yu€THas 3amuch IMOIb30BATENS POSEGTES Pro ....ccoiveiiiiiiiieiieee e 494
17.2. Co30aHuE KIACTEPA 03 TAHHEIX .vvuueerruneerrunerrrinersrunerssnnesssnesssonessseesssresssneessnnessneesses 494
17.3. 3aIIYCK CEPBEPA 03 IMAHHBIX t.uueevrunerrruerrrueerssneesssneessineessinesssunesssnnesssonesssonesssaeesssnesssneees 497
17.4. YIIPQBIE€HUE PECYPCAMU SIHPD@ +uuevuernernrunrunrensenneunrunssnseuesunssnstuessnssnssnessessnsensssassnsenssnssnees 500
17.5. BEIKITIOUEHIE CEDBEDA «.euuerntrnineuntunetnetuetnetnetnestastnstnesuesenstnetuessnsenssnessessnsenessassnsssssassnses 508
17.6. OOHOBIIEHNE KITACTEPA POSEGTES PO .ovviiiiiiiiiieeiiieeeee et eaanes 509
17.7. 3aIIuTa OT TTOIMEHBL CEPBED@ tvutruennernrrnrenrunrtneeneeneetrensenertastnssnsseesenssnersereasensesersasensennes 511
17.8. BOBMOXKHOCTU HIFMDPOBAHIST ..uevvurrnernnerenersnarsnaesnaesenesssssnassnnsssnsssnsssnsessnessnsssnesnnsssaesnnnes 512
17.9. 3amuTta coegmaeHnN TCP/IP ¢ IpUMEHEHHEM SSL ....oiviiiiiiiiiiiiii e 513
17.10. 3amuTa coeguHeHur TCP/IP ¢ mpumerneHMeM GSSAPI ..., 517
17.11. 3amwuTta coegunenusn TCP/IP c npuMeHeHrneM TyHHeNIem SSH .........cooooviiiiiiiiiiinninns, 517
17.12. Peructpanus KypHala COOBITHH B WINAOWS ....cccvvniiiiiiiiiiiieiiiieeeiiieeeiie et e e e eaeeaeen 518
|03z (00) 7m0 T Ui N8z oY o)1) o - Nt 520
18.1. VIBMEHEHHUE ITADPAMETIOB ..euuinntrnernreneuttnrenreuertaranstnstasanstnetsesensensrseseasenseseseesenseneesasenssnnes 520
IRSTZN o-Toin (o)) (0)::¢=)z 1 bz Q40 Y= 171 (0) - SN 524
18.3. TTOOKITIOUEHUST U QY TEHTUMUKALIIHIS ...evunerenerrneerneressunessnessnessunsssnessnessnsesnssssnssssssnnssnnesnns 525
18.4. TTIOTPEOTIEHIE PECYIPCOB «.evvunerrrnnerrineeerineesriaeserieeessneesstneessiaeesstaessssneesreneessnessronesssaeesssneees 531
18.5. ZKYPHAIT TIPEOBATIHICH ..vuvvnennernernetnreeetnetneeneetestnsenesuastnstnstuesenstnssseseesensesersesenssnsrsesensenesnnns 540
ST O T A=Y n 0170 2= 117 < AP 550
18.7. TITaHUPOBAHHUE 3ATIPOCOB ...euutrnrrnintunrtnrtnetuaetnetnsenesesenstnesuesenssnssnessasensenessassnssnessesenssneees 557
18.8. PerucTpanus ommb0K ¥ TPOTOKOIUPOBAHUE PAOOTEL CEPBEPA .uuevvvrrerrrnneerineerineeernneeenns 566
18.9. CTaTUCTUKA BPEMEHHU BBITIOTTHEHIIST «evuvvunennernrrneeneteetneeneenessnsenssnessnssnssnsssassnsenessesssenssnnees 578
18.10. ABTOMATHYUECKAST OUMCTRA evureunrenneennrernrernetnnernneesneeenerenseenesenssesnsetnsetneesnsesnseenseenesenanes 579
18.11. TTapaMeTpHl KIIMEHTCKNX CEAHCOB IO YMOTUAHMIO .evuvvnnernrrnrenreneeneeneeneennseneensennseneennenns 581
18.12. YOPABIEHUE OIOKHPOBKAME ...c.uurrrunrerunersrenersunnerssnnesssneesssneessineessunsessinessssnesssnesssonesses 591
18.13. CoBMECTUMOCTD C PA3HBIMU BEPCUSAMU U IITTATPOPMAMY ..c.uuvrrnerrnerrnaernernneeeneeenersnneeens 592
18.14. OOPAOOTKA OIITHIOOK ....evvvnerrunerrunesssunerssnnesssanesssanesssnessssnsesssneessuneessonesssnsesssnsesssonesssoneses 595
18.15. [IpeaONPEeOETEHHBIE TTAPAMETDBL «.evuuerrnrrrnerrneereaernnertnersnaernaesenessnesrneesnasssnessnsernsesnnessnesen 596
18.16. BHECHUCTEMHEBIE ITAPAMETDBL c.uueunernernrentunerneeneeneeunsenetnesnassnssnessesenssssnessnsenssnesnessnesnesnnsnns 598
18.17. TTapaMeTPHI OJIT PABPAOOTUIIKOB ..ccevuerrrneerrenererinersrinesssneesssneessuneessineessunesssenessronessnonases 598
18.18. KDATKHE GDPTYMEHTEL ..cvutvuiuntuneeneenetunrinsenesuestnssnstuesssenssnessessnssnssuessnssnesnessssenssnessessnssnnees 602
AyTeHTUPUKAIUSA KITUEHTCKOTO ITPUITOIKEHIIST tuuuevenerenerenrrnnreunesenessneernaesnnessnessnsssnnssnnessasssnneses 603
(R I R OF-17 81 f oYe o) o 1= W <1 o A 603
19.2. ®ayn cOnOCTaBIEHUST UMEH IOJTB30BATEIIEM ...eeuuueiiiiiiiieeiiieeeti ettt eetieeetneeeaaeeeeanees 610
19.3. MeTOOBL QYTEHTHMUKALIITIH ....uevunerrneernrernnrrnnseunsseneesnessnssunsssnsesnessnnsssnsesnessnessnessrssssnsssnneses 612
19.4. AYTEHTHUPUKAITAST ETUSE ..oovniiiiiiiiiii e e e e et e et e e e e e e e e e e e aeannas 612
19.5. AYTEHTUPUKAITAST PASSWOTA ..euuiiiniiiiiiiieiiieetieeieetneetteetueetneeeneernsenneennsesneennnsennseenersneennns 613
19.6. AyTeHTUPUKAITAT GSSAP ..ottt e et e e et e et e et e e e eaneaaneaaanes 614
19.7. AyTEHTHPUKAITAST SSPI ....ouniiiiiiiiii et e et e e et e et e e e aaneeaneannnas 615
19.8. AYTEHTHUPUKAITAST 1AEIIT 1.uuiinniiiiiiiiie et e e e e et e et e et e et e et e eaasaaneeaneaenaennaenns 616
19.9. AYTEHTUQMUKAITIST PEET .uuevuniiuneenneerneetnetnaeeuseeneetneesuassnnsssnsssnessnnssnnsesnstsneesnmssnesssssesnsennnes 617
19.10. AyTeHTHOURAIIMA LDADP ...ooiiiiiiiiiiiee et e et e et e et e e e e e e e e e e e e e aeanaas 617
19.11. AyTeHTHOURAIIMSI RADIUS ... e et e et e e e e e e e e e e eans 620
19.12. AyTEHTUGUKAIIUS TIO0 CEPTUMUEKATY vuvevnrrnnrrnnrernreuneernrenneruneesneesneresesssnessnmesnersnssssneesnnes 621
19.13. AyTEHTHUOURAIIMT PAM ...ooiiiiiiiiiii ettt et et e et e e e et e et e e te e e e eanaaaneaannns 621
19.14. AyTeHTHOURAIIMT BSD ..ottt e et e et e e e e e e te e e e eannas 622
19.15. TIPOGIEMBI QY TEHTHUMUKAIIHIT ....ueevreneerrenerrennerssnessenaessuneessenesssnnesssenesstnesssonessseesssnsessens 622
o0 07 Qo= 1] S g1 £= 1 20213 - QUSRS 624
20.1. POJIE B@BBL TAHHBIX «.eeetvrunneeeturuneeetenuneeetesuneeeettnnneeetenneeetssneeetsnnseeemsnnseeeeennaeeeeeennnnns 624
PAVIVANG o) (o) = B 101 (=) 7 AN PPN 625
PAORCTIS By () z Conw =T T - 0 o 10 )1 1 (USRS 626
AR 1 v W) (=3 2 0z (Y 0 ) (=) AR 628
20.5. TIPEHOTIPEMETTEHHBIE POJIIH «.vuerunrrnernerneruerunesnesnestassnesnesuessnesnesnessnssnesnessassnssnssnessassnssnessnsens 628
PAORCI ST To) n =Yoaz oTok w30 1) 2 029 117 % U PP 630
VIIPaABIEHNE OABAMU ITAHHEIX ..ucevunirunertnerrneetneesuesunessnessneesueessnessessnessteessessneesneesneesseessoesseesnns 631
1 I R © T 3c 1o ) o PRSPPI 631
21.2. CO3TAHUE OABBL TAHHBIX ..eetvruuneerttunnneeeettnnneeeetenaneeeetennaeeeessnnaeeessnneeeresnneeeeeennneeeemennnnnns 631

vi



HokymenTanma K Postgres
Pro Standard 13.21.1

21.3. TITAOTTOHBI 0A3 TAHHBIX «uevuentenerneneneneneeneeeeneeneeeenetnseeeensteaeenstsaeenetsaeenseseaenstneeeeeenreaenns 632
21.4. KOHQUTYPUPOBAHUE OA3 ITAHHBIX ..uuervvunerrrnersuneersineessinesssueesssneesssnessuneessinesssenesssnessnoneses 633
21.5. VOQTIEHUE OA3BI TTAHHBIX ...eueeneneneeneneneeenetneeeaeensteaeentneeeneenseeeneenetaeeeenseaseeensteseeeeeneeaens 634
21.6. TaOMHUYUHBIE TPOCTPAHCTBA ..uervrunerrrunerrrnersuneessuneesseneessenesssnesssnesssaeesssneessinesssoneesronessranees 634
N B0} <= W 17 c T ¥ 117 - 637
22.1. TlogmepKKa S3BIKOBBIX CTAHIADTOB ..euutrurrnreururunreneeuerunrensenessnsmnsenessessnsenssnesssenesessnssnnes 637
22.2. TlogmepKKa IMPABUIL COPTHUPOBKI ..c.uvvunirntrnrenrteetnrtnreneetstnsenessasensenstsertseneruermesensesernnsanns 639
PAP/6 T W oY1 91 (=) 0p::4: € W 0 )1 17 010 : 10 ) : S PN 646
23. PernmaMeHTHEIE 3aJa4y OOCTYKHUBAHUS OA3BI MAHHBIX ...ccvvunerrruerernersuneersineessunessssnesssnesssneees 656
23.1. PETTIAMEHTHAST OUHCTEKA «evutvunirnernrtnrenrunreneenersasenssnesuesensensesteesensessssessnssnssserenssnsennsenesnesens 656
23.2. PerynsapHAA HEPEUHIEKCAITHST «.euuerurrnnernernernerneesnsenesnesunssnssnesusssnssnesnessnssesnsssnssnssnesnssnnsens 665
23.3. OOCTTYZKHUBAHUE FKYPHATIA «.eevuuerrrunereruerrsneessuneessuneesssonesssneesssnesssineessinesssnesssnessroneesronesses 665
24. Pe3epBHOE KOIUPOBAHUE U BOCCTAHOBIIEHIIE ...ccuivuirneinnenneeneeneeneuneeneenessnsenssnsesnsenssnsennssnesnnenns 668
24.1. BBEITPY3KA B SQL oeiiiiiiiiiiiiii ettt et ettt et e e et et e e et e e e e et e e e e aans 668
24.2. Pe3epBHOE KOIIMPOBAHUE HA YPOBHE (DAMITOB ....evvuirrneirnerrneruneeeneesneernaernnesenessessnaesnneenns 671
24.3. HempeprIBHOE apXUBUPOBaHNE 1 BOCCTAHOBIEHNE Ha MOMeHT BpeMeHH (Point-in-Time
LYook vd Y oy o 2 672
25. OTKa30yCTONYHUBOCTh, OaTaHCUPOBKA HATPY3KHU U PEIIITHKALIHIS .evvueerrenerrrnnerrrnnerssneesseneesseneens 685
25.1. CpaBHEHUE PA3JTUYUHBIX DEIIIEHIIM ..evuivninnirniineineeueetneeneeneeteeneenessesenesnssessenssnessnsensensennsens 685
25.2. TpaHCHALYSA KYPHAIOB HA PE3EPBHBIE CEPBEPDBL ..uuvvuirninnirnrrnrrnerieeenreneeneerasensenessasensennees 689
PASRC IO y o¥- Lo 1ok i c- M o) 2 <= L Y- HRUU RPN 698
25.4. Ipyrue MeTOOBl TPAHCTALIMM FKYPHATIA t.uvvuernrrnreunernrenreneeuarenreneruerensenesseresensmsessesensenernnns 699
A TR T o) o3 k0702 0 1= Tc) o) PN 701
26. MOHUTOPHUHT PAOOTBI CVBIL ...iiiiiiiiiiiiiii it e et e et e et e e et e e et e e e et e e et esataesatnaasasnnaes 709
26.1. CtagmapTHBIE HHCTPYMEHTBL UTLIX ..iuuiiniiiiiiiiiiieiieie et e et et e ee et et eeeeaeaneeneeneaneenesnneens 709
26.2. COOPIITUK CTATHCTHKH ..vuueevrunererunersrnessunaessunesssinesssunesssunesssnesssnnesssaeessseesssneessneesronessrnns 710
26.3. IIpocMOTP UHOOPMAIIUH O OITOKIPOBEKAX «.evvunrrrunerrrnnerrrunersreersseesssneessunesssineessnesssnessnes 744
26.4. OTCIEKUBAHUE BBITIOTTHEHII t.uvvuuiunirnrineenernreneeneetestnsenessestnstnssnnsessnessssensenssnssensensenssnnsens 744
27. MOHUTOPUHT HUCIIOTB30BAHMS THICKQA «evuerurnnrrnrrnrrneeunruneenesuessnsenesnesssensenesnsssnssssnsssnssnssnesnnssnesns 753
27.1. OnpeneneHue UCTHOTB30OBAHMS IIICKA t.vvurrnrenrrrrrnrenreneeuarenrenerserensenesuesensensssessesenssnessarenns 753
27.2. OmnbOKa MEPETIOTHEHMST MICKA «.evvunrerunererneersuneersuneessiaesssunesssnnesssnnesssonessueeesssnesssnesssneses 754
28. Ham€KHOCTb U KYPHA ITPEMBATITICH . evuernnerenerenerenersnesnnesnnessnsasnsssnessnessnessnsssnnsssnsssasssnsesnnesen 755
04 T N = =W (=0 24 < (o Lok i NPT 755
28.2. KypHam mped3ammUCU (WAL) ..ottt et e e et e e e e et e et e eae e et esanesaneeanaannns 757
28.3. ACUHXPOHHOE MOATBEPKACHUE TPAHSAKITHI t.uevuirnernernerneenereeneeneenaesnseneenessnsensenessnseneens 758
28.4. HACTPOMKA WAL ..ottt ettt et et e et et s ee et et s e e et et s an et eaneansaaneensensennannns 759
28.5. BHyTpeHHEE YCTPOUCTBO WAL ..ooiiiiiiiiiiiiii ettt e et et e e e e e e e e e e e aneeaeans 762
29. JIOTHUYECKAST PETIIIHKALIMIS «.uevurnnernerneenennrtnrensenesuasensenssuasensenssssenssnssnesssenssssssesenssnsssesensensenesnnns 764
2SR O A 4001 170 ¢= 1 i1 SO URUPRTRNt 764
A IV B 00 ) 11 11 (o) << NN 765
ARG T 0 ) = (4011 171 < 2 A 766
PRSI T O] a0 Y- 0z 07 00 () : 07 L SRR 767
PAS IS TN 0):¢ 7 4 (=34 474 o - NPT 767
A I T\ o) 2 1w o) 0] 76 = L PPN 768
PAS VA 1=t o) 1 - Loa : (0] o v NPT 768
29.8. TTapaMeTPBI KOHMUTYPALIMIM ...ccuuerrnerrnerrnaernnersnessnessnassnsssnsssnsssnssssnessnsssnessnssssnsssasssanssnneses 769
PAS IS I 233 (o o T- X2 i = £- Yo i 010 ) 7 1< PN 769
30, JIT-KOMIIHIISIIIHIST «.euuernernetnenneunesneeneeunstnsenessassnsenssnssenssnssnssnsenssnsssesensensssnsensensssesensenssnessessnssnsssnns 771
30.1. UTO TAKO€ JIT-KOMITHIISIIIHIS? ..euuevuerneinneunenneeneenesnenneeuessnssnesnessnssnsenssnessnsnnesnsssnsenssnesnnsensens 771
30.2. Korzma TPHUMEHSITD JI T2 .ottt et e et e e e et et e e e et et saneeanannns 771
G0 J0C TR o) = (4007 74 0 X< 1617 6 SN 773
ICTOJR7 S o= Ton i1 171 032 (2. (o Lo 1 XU N 773
31. VCTPAQHEHUE HETIOTIAMOK ..uuvvnrrnrnnruneuneeneeuetnstnsenssssnssnssuasssssnssssssssnssnssssssnssnessessnssnessessnssnesnnses 775
AVAN ) 070502 007 (T 70 =Y 010 01=) 7 (o) =) AU 776
I/ 1o} Yo M0} (o)) 07 {0 3 =€ W1 ) £ 8- ) 2 ¢ N AN 777
32.1. OyHKIIMK YOPABIEHUS HOOKIIOUEHUEM K 0A3€ HAHHEIX .cvuuervrenerrrnerrinererneersineessoneessonns 777
32.2. OyHKIUH, OMUCHIBAIOIINAE TEKYILIEE COCTOITHUE TMOTKITIOUEHUST «vuuevnernrrnrenennrenrenaenneennens 793
32.3. OyHKIMH OJIT UCITOJTHEHUST KOMAHT «.uvvuernernrnnennerneenenassnssnesuessnssneenessnsenssnesnsssnssnssnssnnsens 798

vii



HokymeHnTauma K Postgres
Pro Standard 13.21.1

33.

34.

35.

32.4. ACUHXPOHHAS OOPAOOTKA KOMAH]T «..evvunerrrunerrrnersuneerssneessuneessunesssnnesssenesssonesssanesssneesssneees 814
32.5. TTocTpoOYHOE U3BIEYEHUE PEIYIIBTATOB 3ATIPOCA +uevurrrnrrnrrnrenrrnrenrenarearenrenersereasensenerearenns 818
32.6. OTMeHa 3aIllPOCOB B IIPOLIECCE BBITIOTTHEHIIS .uvuuernernernrnnernrenerneenessnsenessessnsenesnessasenssnnees 819
32.7. THTEPAMEMC OBICTPOTO TIVTH .uuevvvnnerrunerruneessnneessenesssnnesssnnesssneesssnessssneessinesssonesssonesssonessnnns 820
32.8. ACHUHXPOHHOE YBEHOMITEHIIE ....uvvuernenenneuneeneeueeunsenesnesussnssnessessnssnesnessnsensenessssensenesnnsensens 821
32.9. OyHKIUYU, CBA3AHHBIE C KOMAHIOM COPY ivuiiruriineriuneeuneesneernereneeesneesneernasennsssnsesnsesnneenneees 822
32.10. OYHKITUU YIIPABIIEHIIST «.euueunernrrnennenntenrensennetnsenseunetnsenssnstensenssnsesstnssnsessransensessrensensenneens 826
32.11. OYHKIUN PA3HOTO HASHAUEHIS ..euuernernennennenneeneeunesneenetuessnstnstusssnssnsenssmesmasensssessssenssnnees 828
32.12. OOPAOOTKA BAMEUAHIIH ...cevunirnnrrunertnertneerneetieesterterseesteestaestessneesteestaesresseestaesraessessns 831
I NC TR @37 (o ). = W o0 101 =Y i 1 7 1 AR PPN 832
32.14. TIEPEMEHHBIE OKDYIKEHIIS c.uvvuinnennetnrenrennetnrtnreneetnrtnseneetttnsansentenstnsesstensensenntensassnseenrens 838
GV ST F=17 1 B 1 €= 1 010 1 (=) AU UUTTUTRRNt 839
32.16. ®aliT COEMUHEHMM CITYIKD ..ueivvunierrieeriieeeeineeetteeeesieestenaessenaessenesssnneestneessneesssnsesrenessrnnns 840
32.17. IlonyuyeHure nnapaMeTpoB coequHEHUA depe3 LDAP ..., 841
G T I S TR B (19 = o b0 = S 1 ) I PN 841
32.19. IloBegeHME B MHOTOIIOTOYHBIX TTPOTPAMMEAX +uruernrrnrnernrenrnernesersernsmassernerassernesassessesassnses 846
32.20. CO0OPKA IPOTPAMM C LD .eiirniiiiiieiiee e e 846
G V2% R I o) 761 (=3 0= 0 10 g o < 1. 1. A 847
7o) 02301z (o0 Y=Y 5 N 858
G IR R £ 315 1 (=) 21 (ST PRSPPI PR 858
33.2. OCOOEHHOCTH PEATTHBAITHII .. ceuuevrnerrnnrrnnernnesunersneesnessneesanessnessessteestesressnessneesnaesreesseesnns 858
33.3. KITHEHTCKUE HHTEPMETCEL ..uuivniiniiiieieieiieeteeteteeteetesiestestesesnestesnesnassssnesnestaesaesnesnneens 858
G 76 T T =Y 0): 15 o)z 523 (T 1) a5 124 11 APt 862
G 10 TR T I K o) 70V =) o n 0T ) oy o = 1LY 1. 1) A 864
ECPG — BcetpauBaeMBIM SQL B € .oouiiiiiiiiiiiieieie et e et e e e e e e et e e e e ees 869
7 N R L0 ) = 118 (<) 11 1 6 (PRSPPI 869
34.2. YrupaBieHue MOOKTIOUEHUIMU K 0236 TAHHBIX .....ocvvnerrnerrneerieerrnersneerneerteessaerseeesnessneesnns 869
34.3. 3anyCK KOMaHT SQL ..ttt e et et e e et e e e e et e a e e eans 872
34.4. VICIONTb30BAHUE TTEPEMEHHBIX CPEIIBL eutvurrnrnerneternerneterneresasnernstessesnssassernssassernssassesnssnsens 874
34.5. JUHAMEBYECKII SOl .ottt et ettt e ettt et et eaeas e e eneae s eenenennen 888
G ST 53 7 (0 117 (0} K=Y €= T 10 1 4 1= TSN 889
34.7. Ncionmb30BaHUE OOTACTEH TMECKPUIITOPOB ..ucvvnerrneruerunertnerrieerueertertneesneesnaessaersessneesnaees 901
34.8. OOPABOTKA OIIIHIOOK ....cvunerenerrneerneeeneerteeteestersteestaessessaeestaessesanessneestnesaesseesnaertaessnessnns 913
34.9. TUPEKTUBBL ITPEIIPOITIECCODP@ tvuernrnerneunenrnetarnernetarnernstassesnesassesnssassernstassersesassesnerassessesassnes 919
34.10. KoMOumsamus mporpaMMm CO BCTPauBaeMBIM SQL .....ccooiiiiiiiiiiiiiiiiiieeecee e 921
34.11. BUOTHOTEUHBIE (DYVHKIIHIT ..vvuuerrrnnerrenersensssunesssunesssnneessnsesssnnesssnssssnessssnsesssnesssnnnessenessses 922
G D 5703 123 iz LT o ) s =) AN 923
7/ O T W N o) 70 (0)::¢= )z 070 B x = N O L P 924
34.14. KoMmaHABI BCTPAUBAEMOTO SQL ..o e e e e e e aa e e ans 928
34.15. PexXuM COBMECTUMOCTH C INFOITIX ...cvuuiiiiiiiiiiiiie e e e e 949
34.16. PexXUM COBMECTUMOCTH C OTACLE ....uiiiniiiiiiiiiiii ettt e e e e e e e e aaa e 962
34.17. BHYTPEHHEE YCTPOMCTBO ...uvvuurrrnernetnrenneeuneesneesnessunsssnsssnessnnsennsssssesnsesnsssnnsesnsssneesnnssnns 963
%0z 000]0) 0) Yt NNz o)z 0z = 0: BN 00.C=) it HNUUNU TR 965
o 0 B 05 (=) - SNt 965
35.2. THITBI TAHHBIX ..etutunttnttnttntunetnetnsenetnetnstusttstnstnstustnstnstuessssenstuetmestnstneesertssesemesssseemnesnees 965
35.3. information_schema_ CAtalog TIAME .iuieriieireenirnerernernerernernerernernerernerererserererserereenerenns 966
35.4. administrable_role_auUthOTriZations .iiiiiciiiiieiiiieeeeieieeneriereenerieraeterereerereeseeseresneseses 966
K1 e =Y o) M R ot=0 o KT ot o N == R PPN 966
T T ST R o o I <Y ot = Y= E U 967
K F T ) s F= S =Yl o =S ol 1=} o - R U U U 969
35.8. check_constraint _ rOULiNE _TUSAGE tiiiiiriiiiiieteeneteteenetaeteenereteenetneteenesrtaeresneraeresnesassnees 970
R 1o S BCl s T=Yo) Sl ele) s Tk uhar= 1 5 o} o= ST 970
1T N R T B R o Ko o = S U U TP 971
35.11. collation_character_set_appliCabilifty .iiviieiiiiiiieeieiieieeieeieieenerierieteresnesernesneresnns 971
35.1 2. COLUMN_ COLUMN USATE tttutrirtrernenererernenenerernenenesesarnenesesarnesesesernenesesesassesesesessesesesesnesesesnes 971
1o T RS TN T R ATt i s Wl e Lo} = B M L =7-Y 1= S PP 972
1o T T T R R o Wie) o) o N o ¥ U U 972

viii



HokymeHnTauma K Postgres
Pro Standard 13.21.1

G 1 T S TR TR R F T b ok A v B =T 1= - R ORI 973
3. 16, COLUMN AT USATE tttniuiireinirernernerernernerenerneraeserneresesnernesesternesessernesessesneraerernernereenerneseees 973
G 1o T B T R i1 o ¥ U 974
35.18. CONSEraint_ COLUMN USAGE ttiuitirtirnirertenrnenererrneneseraeneseserareseserareneseseresesesersenesesernenenns 977
TSI NS BNCTo oYl b =0 B ok ol o= 1 o K= M L = 7-Y {= S P 978
T IN2] O e R o= 74 o 1= T o 3 o A Vs B =Y 1Y - R U U TN 978
G 1S I e 1o} (o B s M ol o KR ol = B o} o= ST 979
35.22. dOMaIN_ At USBGE ttntuiritiininenetetteeneteeerenerereeeneseserrnesesessnesesesasssesesesesneseseresnesesesaenenees 979
1S I TG 1o o o V=R U OO 980
G 1o I TR =S (1) oL ol wh 14 o 1= Y= ST 982
R I A T ST R R =Yo H oo X K= Y= ST TP 984
35.26. foreign_data._ WrapPer 0Pt AOMS tiiiriiiiiiiteeniteiterneteeteenereerernereerernererernerterernerterernerneneees 984
TSIV o3 =5 Ko o Mie =N k=Nl 15 oY o) o=} of - USSP 984
CTSIVA S TS e =B Re s o MI=1=F aa VA =% allil o) o Yl ) o 1= ER U 985
T INAS I oS ot oR e oo M1 o= of - Rt 985
CTOINCT OIS o3 =5 Ko s ol =0 o K=Y o) oL ull Ko} o 1= JNNU N U 986
TS TRC N B oS R e oo ML o= 1 o 1 K=Y R 986
35,32, KOy _ COLUMN_ USBGTE tturuirireenrnenereearneneserarnsnesesessnesesessseseserasnesesesesnsseseseseeseseseresseseseseenenees 987
T IR 1 T o B o=t 1Y =S of - S U 987
35.34. referential COMSEIAIiNES tiiiiiiiiieiiiieitieiiet et eteeteetetereeternerestesnerasnesnesessesesessesnesnssesnees 989
TSI 1o T ot N =Y T MBI 11} s Wl b at=0 o R ol = R 990
TR ST Y N YR Yo R ul B oY= e 5ot ¥ ok it =S 990
T TR WA T B oY =0 o B =i e £ =% o} ot - EO U U O PPUTPRN 991
CTOINC TS T ot N RSN B L oflie b or=0 o} uf - ROt 991
I TC 1S I N R L EC T Yo T M b o=V o L ot - R OO PSPPI 992
35,40, LOUL INE  Pr A VI LEGES ttttiiniinitiiterniteeteeneteetereteeterneraeterneraeternerererteraesertererarnereraererernenes 992
K F S I N R Yo D ik I o 1= Y= E PSRN 993
1 I T Yot o 1= 1= X o= NPT 997
G Fo I S T T Yo L =) o Tor= - R OO 998
K Fo I Y e B N ==} o b by =Y- RO 999
G T I S TRNC Yo N B 1| S MR=) (1=} o R ul=Rulho }o M 1 o B« JUU N 999
T Tt B B o F= o o= TR 1000
I I = Te S =T % B o [ U TP PTURPINt 1000
G TR 2 ST o0 o RS Yot oF=] o af= K o} ot - RO 1001
IO T SS B =) A=Y o ¥ ok AV M=o 1= Y= PP 1001
T I 1 oY <) K =T PPN 1002
T TN R o =T o =B e S = 11 Y= SO U UPTURPN 1003
35.52. triggered _UpPdate_COLUMNS .iiiiiiiiiiieieeteieteeneeneteenetnetaetesnetastasnetassesnssnssesnesnssesnesnssesneen 1003
TS TS 1S T o o e f 1= o= SO 1004
T IR TR lc Ll o b o A B R =To 1=V R U U U 1005
1o I Jo TP Te 1N o b ok v T = Yo =Y SR 1006
C oINS ¢ MR RIS i 1% i B o V=Yo N s 4 o 1= Y- ST U U 1006
I N WARRTE-T=S ol « =5 o) o3 B Yo lle) <1 s KoY s £ ENUN U OO UURN 1008
T TR S TP =T ol ( = o) < 1 s e = SN URP 1008
35,00, VieW  CO UMM USAGE tttuirititininerttrneneretereneseaerenesesesarnesesesernesesesarnesesesersnesesesesnesesesernes 1009
T I ST O =S A oYU ol B Y=Y DR Ve 1= SRR 1009
T I O N R v K=Y o=t o B =Y L E=T-Ye = RO U U TP UOTURURt 1010
G T IO Y v =Y 2 T PPN 1010
V. CepBEPHOE MPOTPAMMUPOBAHIIE ....ucvuirnirnirnernetnreueetartnrenettertnsenettesestnstuetuasensmsereerenssnerserenseneesesenns 1012
36. PacCIIMPEHIE SQL ..ouiiiiiiiiiiii et e et e et e e e et e e et et ean et et aaneanesnaeneenesnnenns 1013
36.1. Kak peann30BaHA PACIIHPIAEMOCTD ...uvvueeneunernrenrenereareneenerserenrsnessetenmsnsssssserenesnnesnsennsnns 1013
36.2. CucTteMa THUIOB POSEGTES PTO ...couiiiiiiiiiii e e e 1013
36.3. T[10TTb30BATEITBCKUE (DYVHKITHII ..evuevvnernnernnersnessnssnnsssnessnessnsssnnessnsssnessnnssnnsssnsssnasssnnesnnessnns 1016
36.4. TT0Tb30BATETECKUE TTPOLEIMYPEL «.evutrninntrnrrntrnerneuneeneeneesssnsenessassnsenesuessssnsssessssenesnsssnses 1017
36.5. OyHKIIMY Ha A3BIKE 3aIIPOCOB (SQL) .ot e e e e e eens 1017
36.6. TIEPETPY3KA DYHKIIMIH ...evuniiiniiineiiieeiieeiieetnesteeeteestnessneesnaesnesanesanesenassenessaessnsssnnssnnessnns 1032

ix



HokymeHnTauma K Postgres
Pro Standard 13.21.1

37.

38.

39.

40.

41.

42.

36.7. KaTeropuu U3MEHUYUBOCTH DYHKIIMH ...ccuuiiiuiiiiniiineeiieeiieeieetneesneesenessnessneesnassenessaessnneses 1033
36.8. OYHKIIMHU HA IPOLEOYPHBIX SIBBIKAX tuvuuernrrnrrurunrunreneruerunrenessesmsenssnmsmessnssnersessaseesasnnses 1035
36.9. BHYTPEHHUE DYVHKITHH ..c.ueevnnernneernerrnersnaesunessnessnasseasssnsssnessnessnsssasssasssnsssnnsssnessnessnessnnees 1035
36.10. OYHKIIUH HA S3BIKE € .ivuiiniiniiiiiii ittt eie e ee ettt et et etnette et sanetnesaaeneenesnesnnsenesneennsens 1035
36.11. MHbopMaIus OISt ONTUMHUIAUMM QYHKITA ..ceuuierniiineiiieeiieeiineeteetneesneeennessnesanessnnasnnnns 1055
36.12. T10/Tb30BaTENBCKUE ATPETATHBIE DYVHKITHH ..cvuvvnnrrnnereneesneesneernnerenessnassneesnnssenessaessnnsens 1057
36.13. TIOTTB30BATEIIBCKIE THITBL .uuvuuernerneeneunernreneeseenssnssnssnssnssnsssnssnssnssnsssnssnssnessessnssnesnnssnses 1064
36.14. TToTb30BATETTBCKIE OTIEPATOPDBL «vuvrurnnernrrnrenerueernrenernrensensenessassnsensenassnsenssuessnsenssnesnnses 1068
36.15. MHbopMaInus O/ OITUMU3AIMU OIIEPATOPOB ..euuerrnrrnernnerenertnerrnaerenerenessnaeanaereneesnaees 1069
36.16. HTepderchl PaCIIMPEHUMN OIS MHIEKCOB ..ucvvnrrneerneenneerneernaernesnesanessnnesnnesenessasernnns 1073
36.17. YnaKoOBLIBAHUE CBSI3AHHBIX OOBEKTOB B PACIIHPEHIIE ..vuucevvnneerrnnerrrnerseneeesineessnneessanns 1087
36.18. MHOPaACTPYKTYPaA COOPKHU PACIIHPEHIEIL .. cevvnnerrrneerinererineesrinersrieeessnessrneesssneesssneessanns 1095
B 078 3 1<) o)) SRR 1100
37.1. O630p MeXaHU3Ma PAOOTEI TPUTTEPOB «.cevunerrrnerrineerrineerrieeeteersrnessronessrieessreessnneessonns 1100
37.2. BUOUMOCTD U3MEHEHUM B JTAHHDBIX ..ueuininininininrntsentnenenenentssesesesenenenentnsstesesssesenensnenencnes 1103
37.3. TpurrepHble QYHKIIUM HA SI3BIKE C ..uuivvniiiniiiieiiiieiieeieeieeeieeteetieeenesanesanessnaesnnesnnesanns 1103
37.4. TIOTHBIA ITPUMED TPHUTTEDA +uevunernernerneenrunrtnreneruartnrenetuesesenstuessassnssnersessssnersessassesnssnees 1106
)70 ar] o) S B oTo o) i AU 1110
38.1. O630p MexaHHU3Ma PAOOTEl TPUTTEPOB COOBITHH ..ucvvvvnrrrenerireneerrinerereerssneessineessnneessonns 1110
38.2. MaTpuiia cpabaTBIBAHUS TPUITEPOB COOBITHH ...cuuuevrrenerrineeriineeesineesrineessineessenesssnnessnens 1111
38.3. Tpurrepubie QYHKIIUH COOBITUH HA SI3BIKE C ..uccivivniiiiiieiiiiieeiiieeeiiieeeiieeesieessineessinesnes 1114
38.4. TIOTTHBIHA TPUMED TPUTTEPA COOBITHST . cvvvnerrrnererenererinersranerssneesssneesssnsesssenesssanesssneessneees 1115
38.5. IIpuMep COORITUHHOTO TpUTrTEpPa, 00padaThHIBAIOIIETO IIePEe3aNUCh TAOIHUIIHI ............... 1116
1057 (a1 = 11 0 =121 ) APPSR 1118
G I I N=] 7<) To JcT: U u 5 0T Lo} RN 1118
39.2. CucteMa IPaBUIT U IMPEHACTABIIEHIST ...vuuernrrnrinernrineeneeueeteenseneesasenseneeserensenereesensenernnsenns 1120
39.3. MaTeprann30BaHHBIE ITPEOCTABITEHIS ..ucuuirnennerneenreneenreneensenesenseneeneseasensensssnsenesnessnsens 1126
39.4. TpaBuna O INSERT, UPDATE M DELETE .uiiiiueiutieueenetneueenernesasnernesasnesnssassesnssassesnssassnsnns 1129
1S IR TN N oY= 0= i o 7 0 o = 1 - TP 1139
39.6. TIPABUIIA M CTATYC KOMAH «.ueuuernernennennerneenneunennsensesnesnsenstuessnsanssnsssstnsensssessasessnnesnsenses 1141
39.7. CpaBHEHHUE TTPABUIT X TPUTTEDOB .ueuurniunireneinenernetaenernetaetesnetassesnstassernerastessssassessesassnsnns 1141
TTDOLIEIYPHEIE SIBBIKI .uevuernennernerneenennenneenssussnsenssssssnssnsenssunssnsenssueesnssnstssesnssnssnsssessnsenssneesnsen 1144
40.1. YCTaHOBKA HNPOLEOYPHEBIX SIBBIKOB ...utuuetutiueeuneuneeneeueennetneeneeunesnsenssueesneesanssnneensenesnnennsens 1144
PL/pgSQL — mpoueaypHBIM A3BIK SQL ..ottt er e et e e e e e e e e eeans 1147
I IO T FcTo ) o TP UPTPRRRUPPNt 1147
41.2. CTPYKTYPA PL/PGSQL ..ottt et e e e e e enes 1148
NG T @ 1o 51 (=) 2 17 6 AN 1149
O R 5 = D (= - 1 5 A 1155
41.5. OCHOBHBIE OIIEPATODPDBL +uuvutrnenrnetnenerneuarnernetassernssassesnssassessstassessesassessesastesserassessesnssnssernns 1155
41.6. YIPaBISIOMIUE CTPYETYPEL «.evuttnttntunetnetnrenneeneeneenaeutensensentenstnsesntenstnssnntensesesseensenesnnenns 1163
A G 74 Tol 0] o)) PPN 1176
41.8. YIIPABIEHUE TPAHIAKIIHISIME ...ccuivnenrnetnrnerneusnernesassssnssassesnssassesnstassesnssassesnssessesnssessesnees 1182
41.9. COOOIIEHUST M OLIIHIOKEL ....eeeerrunneeeiunineerttnuneeettennneeeetenaneeeeeennnseeeesnnnseaeeesnneeeeeesnneeeeeeenns 1183
41.10. TPUTTEPHDBIE DYHEKIITHE ...ueevnernnernnernneeenresnersnesensesnsssnesensssssssnsssnsssnsssnneesoesressnessnssssnnes 1185
41.11. PL/DGSQL FBHYTDH «eeuuettuniettie ettt e et ettt e e et e e et e etaa e etta e etta e etta e eenaseeanaaeesnaeeeennns 1193
41.12. CoBetsl 110 pa3paboTKe Ha PL/PGSQL ...ouiiiiiiiiii e e s 1197
41.13. IToptupoBaHue U3 Oracle PL/SQL ......coioiiiiiie e e e e e e eaeaas 1200
PL/Tcl — mpouemyPHBIM S3BIK TCl ....iiiniiiiiiiiii et e et e et e e v e e a e eaneees 1209
L O 1 1< To ) T PP UPTPRRRRUPPNt 1209
42.2. OyHKIUU Ha PL/TCl ¥ FX @PTYMEHTEL ...cvvuiiniiieeineeuneeineetneetnneesnessneennesenasesnsesneesnnesnneees 1209
42.3. 3HaueHus OAHHBIX B PL/ITCl ... e e e eees 1211
42.4. T'nobanbHBle DAaHHBIE B PL/ITCL .oooiiiiiiiiii e 1211
42.5. Obpamenne K 6a3e JAaHHBIX U3 PLITCL ...cc.oiiiiiiiiii e 1212
42.6. Tpurrepable QYHKIMU Ha PL/TCL ..oivniiiiii it e e 1214
42.7. OyHKIIUU COOBITHUHBIX TPUTTEPOB B PL/TCL ..covveiiiiiiiii e 1216
42.8. O6paboTka OMIMOOK B PL/TCL ..coueiiiiiiiiii e e e e aae e 1216
42.9. dHbBle TOOTPAH3AKITUU B PL/TCl ..o 1217
42.10. YOPaABIEHUE TPAHIBAKITHTMEIE ....cuuernrnernerrneunenernesassesnssassesnssassesnssassesnssassesnssassasnssessesnees 1218




HokymenTanma K Postgres
Pro Standard 13.21.1

42.11. KOHOUTYPAITUST PL/ITCL ..coniiiiiiei et e e e e e et e e a e e e e e e e e e eanns 1218

V2 P % 0 Y (=Y 2 < W 0 T 1 (=7 74 T o 1219
43. PL/Perl — mpouengyPHBIM SA3BIK PeTL .....oovniiiiiiii et e e e e e e een 1220
43.1. OyHKUIUU Ha PL/PET]l M MX QDPTYMEHTEL . ceuiiuniiineirneeiieeeenertneetneetnaesenessnessnassnasssnessnsesnneees 1220
43.2. BHAYUEHUST B PL/PETL ..ooeieeiie ettt e et e et e e e e e e e e eaaaean 1224
ZZRCTRC TN = Tok iy o ToT=0z 0z 023 (I 0) 4z 124 1 17 PR 1224
43.4. T'mo6anbHbIe 3HAUEHUS B PL/PETL . ....iiiiiiiiiiii e eaa s 1229
43.5. [JoBepeHHBIN U HETOBEPEHHBIM PL/PET] ...ccouiiiiiiii e 1230
43.6. TPUTTEPBL HA PL/PETL ...enniiiiiiiii ettt e e et e e et e e e st e et e et e e raeeenaeen 1231
43.7. CoObITuMHBIE TPUTTEPEI HA PL/PETL ...oovviiiiiiiiii e e 1233
43.8. BHyTpeHHHE 0COOEHHOCTH PL/PETIL ...o.ciiiiiiiiiiiii e e 1233
44, PL/Python — mpouegypPHBIN SI3BIK PYLHOMN ...oiveiiii e 1236
44.1. Python 2 1 PYEhOn 3 .o et e e e et e e e e e e aans 1236
44.2. OyHKIUU HA PL/PYENON ..ot e e e e e 1237
44,3, 3HAYUEHIST TTAHHDBIX .outututrinininintninintnttesesesenenenenenttesesesesssenenensntetetesesssesenencesesioresesenenenes 1238
44.4. COBMECTHOE UCIIOTb30BAHME JAHHDBIX .euiutntntrisineneninenenentesesesesenenenenessesesesssenensenenencnes 1243
44.5. AHOHUMHBIE OJIOKI KOIA tuueuuenenneneeneneensenenenetneeeneenseeenenstenetnseseeensteseeenetsaeeeenseeeaenees 1243
VWIS GT I o) 7n =] 00z 02 (T 0 )0z 024 1 7 RN 1243
44.7. OOPALIEHUE K 0A3E TAHHEIX ..vvuueerreneerruneerruneessinerssunesssnnesssnnesssonessraeessseesssneessnesssnessses 1244
44.8. ABHBIE TOTTPAHBAKIITII ..cuuernernrnnernrtneeneunetnstnseuessnstnssnessnsenssnessassssensssessassnssnessessnssnesnnses 1248
44.9. YIIPaBIEHUE TPAHSAKIIHISIMI ...uvvunernernrrneeneunrenrenesuesensenseseseesenssssssnsenssnsssesenssnsrsesensensennns 1249
44.10. BCTIOMOTATEITBHBIE (DYVHKITHIH ..evuevvneernernnernnersnersnassnassnnsssnsssnsssnsssensssnessnessnnssnnsssnessnnesns 1250
44.11. TIePEMEHHBIE OKDPYZKEHIIST «.vuuernrrnernernrunrnnernesueeunssnstuesssenssnessessnssnssnessnsenssnessnsensenssnnsens 1251
45. VaTepdheiiCc MPOTPAMMUPOBAHMST CEPBEPA ..evvurrrnerrneerneernaereaereerenerrnaesnssnasssnessnsssnsessnsssneeenns 1252
V2 NSTR  76 2 b =Y 0100 1C07 (0 =) LT 0) s 2 7 1252
45.2. BcnomMoraTenbHbIE UHTEPQPENCHBIE DYHKIIMHE ..vuevvnernerenerenerenersneesnesnnessnessnsesnnessnessnneen 1285
45.3. VIIPABIEHUE TTAMSITBEID .uevuuiunerntrneenetetneenssuertnsensesesensensssessasensensssesensensrsesensenseneseasensennes 1294
45.4. YIIPaBIEHUE TPAHSAKIIHSIMI ...uvvunernernrrneneunreneenesuesensensssesensenssnsssnsenssnessesenssnersesensensennns 1304
45.5. BUOUMOCTD U3MEHEHUM B JTAHHDBIX ..utuinininininintntesestsenenenenenentesesesesesenensnencsesteresesensnsncnens 1307
T ST N 1 o) 70,7 =] o)) PP 1307
46. OOHOBBIE PABOUME TTPOIIECCEL t.uuerrrunerrrnerruneersineesstneessenaessenesssanesssanesssssesssnsesssonesssanesssneesssneees 1311
47. JIOTUYECKOE TEKOMMPOBAHIIE ....uevnirniinnrrneinetntenaeunrtnsenettastnsenetsastnssnstsesenasensenertesensenersesensenernns 1315
47.1. IIppMepBl TOTUYECKOTO JEKOAMPOBAHIST .uuvvnernerneennernernerneenetneeneeneennssnsenesnessnsenesnsssneens 1315
47.2. KOHIENINN JTOTHUYECKOTO TEKOTUPOBAHIST . euuvrnrrninnrrnrrnrenerrrunrenesnessnssnssnessessnsenesnasennes 1317
47.3. UHTepderic TPOTOKOJIa TTOTOKOBON PEIIITUMKAIIHI ...uuvvvnrrnnrrnnreenerrneesneerneesnnsssnessnessnnsenns 1318
47.4. UuTepdelic TOTUYECKOT0 AeKOOUPOBaHUS Ha YPOBHE SQL ....cocvviiiiiiiiiiiiiiiecieeiee, 1319
47.5. CucTeMHBIE KaTaJloTHU, CBI3aHHEIE C JIOTUYECKUM JEKOOUPOBAHUEM ....cc.ovvnevnernennnnnnns 1319
47.6. Mopgynu BbIBOAA JIOTHYECKOTO HEKOTUPOBAHKS ..cvuvrnrnnrrnrrnernrerarrnrensenerearensenersesenssneennns 1319
47.7. 3anuch BBIBOOA JIOTUUYECKOTO TEKOTUPOBAHKST «evuvunernernrrnerneerneeneeneenesensenesnessnsenseneenneens 1323
47.8. Tlogmep>kKa CUHXPOHHOM PEIJIMKALUU OJI JIOTUYECKOTO OJEKOOUPOBAHHUS .................. 1323
48. OTCIeXRXKUBAHUE ITPOTPECCA PETITUKALIMIM . euuvvnernernnernrrnrenrenernrensenesuesensensssessasenssseseassnsenessasenns 1324
VI. CIIDQBOYHOE DYKOBOICTBO ..evuerutintuntunerneenneuneenstnnsuassnssnssuessnsenstnssnssnssnssessnssnsssessnssnessessssenssnnsnnses 1325
| R 0} Y =N 2 90 T TP 1326
FAN 210 )24 TSP PTUPPRN 1327
ALTER AGGREGATE ...ttt ettt et e et e e et e e et e e et s e et s e et e eeaaneeaannaees 1328
ALTER COLLATION ...ttt ettt ettt e et e et e e et e e et s e et s e et s e aaaeeteaeeaaaseeataeeasaaeennaes 1330
ALTER CONVERSION ...ttt ettt ettt et e tiee ettt e e et e e et s e et s e et e eetaeeeenaseetnaseenaans 1332
ALTER DATABASE .ottt ettt ettt e et e e et s ettt s ettt e e eea s e et s eebaneeesaeaanaaes 1333
ALTER DEFAULT PRIVILEGES ...ttt ettt ettt e e et s e et e et s e et e eenae s 1335
ALTER DOMALIN ..ttt ettt ettt e et e e et e e et s e et e e eta e e et s e et s eatan s easanaeasneeesasaersanaaes 1338
ALTER EVENT TRIGGER ....ootiiiiiiiiiiiie ettt ettt e et e et e et e e et s e et e eenaeas 1341
ALTER EXTENSTION ..ouiiiiitiiiieii ettt ettt et e e te e et e e et e e et e e et e e et s e et e eana e eeeanseenanseesanss 1342
ALTER FOREIGN DATA WRAPPER ...ttt ettt st e et e e e e e e 1345
ALTER FOREIGN TABLE .. .ottt ettt ettt e e e et e et e e et e e et e e et s e et e eebaseeanaas 1347
ALTER FUNCTION ...ttt ettt ettt e et e et e e et e e et s e etb s e etaa e e aaa s eetan s eataneeasaneaesnnaennns 1352
ALTER GROURP ..ttt ettt e e et s e et e e et e e et e e et e e et e eebaeeeananas 1356
ALTER INDEX L.ttt ettt et ettt et e e et s e et s e et e e et e e et e e et e eetanseesaeaanaeeenns 1357
ALTER LANGUAGE ...ttt ettt ettt e e et s e et s e et s e etaeeeaaneeaannaes 1360

xi



HokymeHnTauma K Postgres
Pro Standard 13.21.1

ALTER LARGE OBJECT ...ttt ettt e e e e e e e e e e e enaeee 1361
ALTER MATERIALIZED VIEW ...ttt ettt e e e e e e ean e 1362
ALTER OPERATOR ...ttt ettt et e et ettt e et e een e e ran e eeana e 1364
ALTER OPERATOR CLASS ittt ettt e e e e e et e e en e 1366
ALTER OPERATOR FAMILY ...ttt ettt ettt e e e e e e eaaees 1367
ALTER POLICY oottt ettt ettt et e et e e et e e et e e tan e e ean e eraneeenaeeees 1371
ALTER PROCEDURE ...ttt ettt ettt e e et e et e et e et e e eaaeeennaeees 1372
ALTER PUBLICATTION ..ottt ettt et et e e et e et e et e eeneeeenaes 1375
ALTER ROLE .ottt e e e et et e e et e s e e an e e e e e eaneeeens 1377
ALTER ROUTINE ...ttt ettt et e e e e et e et e e eae e e eaa e ennaeees 1381
ALTER RULE ...ttt ettt e e et e et e et et e e e e e s eean e ennees 1383
ALTER SCHEMA L.ttt ettt e e e e et e et e e e e e e e e e e eeanees 1384
ALTER SEQUENRCE ...ttt et ettt e e e e e e e e ean e eaa e eeaaees 1385
ALTER SERVER ...t ettt et e e e et e e e e e eeneeeans 1388
ALTER STATISTICS ..ottt ettt ettt e e et e e et e et e e eaa e eeaaeees 1390
ALTER SUBSCRIPTION ...ttt et ettt ee e et e eee e ean e eeanes 1391
ALTER SYSTEM ..ottt ettt et et e e et e et e et e e taa e e eaa e eenaeeees 1393
ALTER TABLE .ottt ettt e et e et e e et et aa e e taa e e ran e ennaeees 1395
ALTER TABLESPAQGE ...ttt et ettt e e e et e eea e e ea e eena e 1411
ALTER TEXT SEARCH CONFIGURATION ....c.itiiiiiiiiiiiiiiiiie ettt eea e 1412
ALTER TEXT SEARCH DICTIONARY ..ottt ettt ettt e e e 1414
ALTER TEXT SEARCH PARSER ...ttt e 1416
ALTER TEXT SEARCH TEMPLATE .....ooiiiiiiii ettt 1417
ALTER TRIGGER ... ottt ettt et ettt e et et e et e e ee e ena e ennaes 1418
ALTER TYPE .ottt ettt e e et e et e et e et e e e e e eaa e eenaeees 1419
ALTER USER ...ttt ettt e e e et e et e et e eene e eena e eena s 1423
ALTER USER MAPPING ...ttt ettt et et et e e e e e e e ne e e reaeeeens 1424
ALTER VIEW Lottt ettt ettt e e et e e e et e et e et e s e eaneeeraaeeenns 1425
ANALYZE ..ottt ettt ettt ettt et e ea et e e 1427
BEGIN ottt ettt et ettt ettt ea et e e e e ea e ean e naas 1430
(O I PR P PP TPPPT 1432
CHECKPOINT ...ttt ettt et s e et e e et e et e e e taa e e taa e eenaeeenaeranaeeenaees 1433
CLIOSE o ettt ettt ettt et et e e et e e e naans 1434
CLUSTER ..ottt ettt et e et e et e et et e et e s e ean s eenae e eenaeennnnnen 1435
COMMENT ..ttt ettt et e et e et e et e e e e e e e s eean e eeaneennnenen 1437
COMMIT ..ttt ettt et ettt e e e e et s e et e e eae e e eaa e eeaa e eanaeeanaenens 1441
COMMIT PREPARED ..ottt ettt e ea e e e e e e e e 1442
(010 = PSPPSRI 1443
CREATE ACCESS METHOD ..ottt et e e e e e 1453
CREATE AGGREGATE ...ttt ettt et et e et e et e e e e e ran e eeana e 1454
CREATE CAST ittt ettt ettt e et e et e et e e e e eene e eenae e rena e eennaees 1462
CREATE COLLATION ...ttt ittt ettt et e e ettt e et e e e tea e et e e eena e eena e eena e eananees 1466
CREATE CONVERSION ...ttt ettt et ettt e et e et e e e e e et e eeneeeena e 1469
CREATE DATABASE ..ottt ettt ettt e e et et e et e e e e enna e eanaes 1471
CREATE DOMALIN ...ttt ettt ettt et e et e e et e e e e e raa e e rea e eeaa e ennaeeeenanes 1475
CREATE EVENT TRIGGER ...ttt ettt et e e e e e e 1478
CREATE EXTENSION ..ottt et ettt e e e et e e e e ren e eana e 1480
CREATE FOREIGN DATA WRAPPER ...ttt ettt 1483
CREATE FOREIGN TABLE ....ouiiiiiiiiiiie ettt ettt et e e et et e e e e e een e eenaeeeee 1485
CREATE FUNCTION ...oiiiiiiiiiiiie ettt ettt et e et et e e et e e et e e een e e rana e eranneennaneees 1490
CREATE GROURP ...ttt ettt et e et et e e ea e e ean e eennes 1498
CREATE INDEX ...ttt ettt ettt et e e e e et s e een e e tan e e raneennaeeees 1499
CREATE LANGUAGE ...ttt ettt e e e e e e 1508
CREATE MATERIALIZED VIEW ..ottt ettt ee e e 1510
CREATE OPERATOR ...ttt ettt et e e e e e s e ene e e raneeeens 1512
CREATE OPERATOR CLASS ittt ettt ettt e e e e e e e e 1515
CREATE OPERATOR FAMILY ..ottt ettt e e e e e e e 1518
CREATE POLICY .ottt ettt ettt e et e et e e e e et e e ena e e eaae e eeaa e ennas 1519

xii



HokymeHnTauma K Postgres
Pro Standard 13.21.1

CREATE PROCEDURE ...ttt ettt e e e e e e e e e 1525
CREATE PUBLICATTON ..ottt ettt ettt e e s e et e et e e e e eenaes 1528
CREATE ROLE ...ttt et e et e et e et e et e e e e ran e eeanaees 1530
CREATE RULE ...ttt et ettt et e e et e e et e ena e ran e eeana e 1535
CREATE SCHEMA ..ttt et et e et e et e et e e e e een e ennaeeeens 1538
CREATE SEQUENRCEE ...ttt ettt et e e et e e et e e e e e ran e eeaneees 1540
CREATE SERVER ...ttt ettt e e e et e e e e ran e eeana e 1544
CREATE STATISTICS ...ttt et e et e e e e e e e eeaa e eenaees 1546
CREATE SUBSCRIPTION ...ttt ettt et et e e e et e e e e ennaeees 1549
CREATE TABLE .ottt ettt e e et e et e e e e eraa e enna e eenaees 1552
CREATE TABLE AS ittt ettt et e e e et e et e e e et en e eana s 1574
CREATE TABLESPACE ...ttt ettt ettt e e et et e e e e e e e ennaes 1577
CREATE TEXT SEARCH CONFIGURATION ...c..itiiiiiiiiiiiiiiieiie ettt 1579
CREATE TEXT SEARCH DICTIONARY ....couiiiiiiiiiiiie ettt ee e 1580
CREATE TEXT SEARCH PARSER ..ottt e 1582
CREATE TEXT SEARCH TEMPLATE ....oooiiiiiiii ettt 1584
CREATE TRANSFORM ...ttt ettt ettt ettt e e et e et e e e eenaees 1585
CREATE TRIGGER ... ittt ettt e et e et e et e et e eeneeeena e 1587
CREATE TYPE .ottt ettt ettt e e et e et e e e e eea s eena e eenaees 1594
CREATE USER ...ttt ettt et e et e et e et e e e e e e s e eenaeeenneeeens 1603
CREATE USER MAPPING ..ottt ettt e e e e et e een e een e eena e 1604
CREATE VIEW Lottt ettt et e ettt et e e et e e et s e eat e e tan e eranneeenneeees 1605
DEALLOGCATE ...ttt ettt ettt e e e e et s et e et e et e e e eenneeennaenens 1610
DECLARE ...ttt ettt ettt et et et eea e eeaeee 1611
DELETE ..ottt ettt ettt et e et e et ettt e e e et e e e era e en e e ean e 1615
DISCARD .ttt ettt e et e et ettt et e et et et a et e e ran e eeaas 1618
| L PPN 1619
DROP ACCESS METHOD ..ottt ettt e et et e e e e eees 1621
DROP AGGREGATE ...ttt ettt ettt et e et et e e e e eeaa e eenaees 1622
DROP CAST .ottt et e e et e et e et e et e e e et e e ran e e ran e eenaeees 1624
DROP COLLATTON ...eiiiiitiiie ettt ettt ettt ettt e et e et e et e et e e een e rana e e ranaeeenaaees 1625
DROP CONVERSION ...ttt ettt et s e et e e et e e eaa e e raa e eranaeees 1626
DROP DATABASE ...t ettt et et e e et e e e e e e e ea e eaaees 1627
DROP DOMALIN ..ottt ettt ettt et e et e et e et e tea e e tena s eeaa s eenaeeeenaeeanannes 1628
DROP EVENT TRIGGER ..ottt ettt et e e e e e e eees 1629
DROP EXTENSION ...ttt ettt et e et e et et et et e e et e s e et e eena e e raaeeraneenaneens 1630
DROP FOREIGN DATA WRAPPER ...ttt et 1631
DROP FOREIGN TABLE ...ttt et ettt e et e et e e een e eens 1632
DROP FUNCTION ..ottt ettt et e e e et e et e e eaa e eena e eenaeennannes 1633
DROP GROUP ...ttt et ettt et e e e e et e et et e e e en e e e e eenens 1635
DROP INDEX ...ttt et et ettt ettt e et e et e e ta e e tn e ean e tana e rana e eenaneennaeeens 1636
DROP LANGUAGE ...ttt ettt ettt et e et e et e et e e e e e ena e eenaees 1638
DROP MATERIALIZED VIEW ..ottt ettt ee e e e e e ea e 1639
DROP OPERATOR ...ttt ettt ettt e et et e e et e et e e eaeeeena e eenas 1640
DROP OPERATOR CLASS ...ttt et et ettt e e e ean e ea e eaaees 1642
DROP OPERATOR FAMILY ..ottt ettt et e e e et e e e e eenaeeee 1644
DROP OWNED ...ttt ettt ettt e e e ettt e et e e et e e e e e enn e rana e ranaees 1645
DROP POLICY ..ttt ettt ettt et e et e et et e e et e s et e s eeaa e e ean e eaaeenaneennans 1646
DROP PROCEDURE ....oiiiiiiiiiie ettt et ettt et e e e e e e et e e eaaeeennaenee 1647
DROP PUBLICATTON ...ttt ettt ettt e e et e et e et e e e e e en e eeena e ennans 1649
DROP ROLE ...ttt et ettt et e et e et e e et e e eaa s e raa e e raneennaeees 1650
DROP ROUTINE ...ttt ettt et e e et e e e e eaa e e enaeeenanes 1651
DROP RULE ...ttt et ettt et et ettt et e e tea e e eaa e e et e e eaa s e eaaeeranneennaeeees 1652
DROP SCHEMA ..ttt ettt e et e et et e et e e e e e enneeraneeenens 1653
DROP SEQUENGCE ..ottt ettt e e et e e et e eee e e ten e e ean e eenneeeees 1654
DROP SERVER ...ttt ettt ettt e e et e e et e e e e e et e eraaeennaneees 1655
DROP STATISTICS ..ottt ettt et e e et ettt e e e e e e e s eeaa e eeaneennnanes 1656
DROP SUBSCRIPTION ....ouiiiiiiiiiiiiie ettt et et e e e et e ean e e tan e e ean e eenaeennaeeeens 1657

xiii



HokymeHnTauma K Postgres
Pro Standard 13.21.1

DROP TABLE ...ttt ettt et e et ettt e et et e e et et e et e en e een e
DROP TABLESPACE ...ttt ettt et et e et e et e e e e e e s eenn e eanees
DROP TEXT SEARCH CONFIGURATION ...ttt ettt
DROP TEXT SEARCH DICTIONARY ..ottt ettt et ee e e e
DROP TEXT SEARCH PARSER ...ttt ettt
DROP TEXT SEARCH TEMPLATE ...ttt ettt e e e e eenees
DROP TRANSFORM ...ttt ettt ettt e et e e e en e e enae e eenaes
DROP TRIGGER ..ottt et ettt e e et e e et e e ee e e ran e erana e
DROP TYPE ..ottt ettt e e e ettt e e e et e e e e e e e et e e ene e eena e
DROP USER ...ttt et et e et e et e et e e e et e et e e e e e raa e nans
DROP USER MAPPING .....ouiiiiiiiiiiieiie ettt ettt e e e e et e et e e e e ennaeeees
DROP VIEW L.ttt ettt et e et e et e et e e e e ran e eeanneeenneeeees
BN D ettt et et et ettt e e e e e e e eaaaes

VALUES .ottt ettt et ettt e e et e et e e et e e et e et e et e et e et e et e aaa e aaans
WV AT T L SN ottt et ettt e et e et e e et e e et e ettt e e et e e et e e et e eaba e etaa e eannseatnneeennss
I1. KnueHTCKME IPUNOKEHHUST POSTGTES PTO .ovviiiiiiiiiiii et
CIUSEETAD ..o ettt e et e et e e et e e et e e eae e eea e eebaeeees
o3 4 == 1 7= Te | o T RPN
(03 4 ST R U] < o PPN
o By 076 I o J
6 By 010 1=1=Y

Xiv



HokymeHnTauma K Postgres
Pro Standard 13.21.1

704 0 Yo E PP PRRPR 1805
PG DASEDACKUD et ettt e e et aa s 1807
9701 0 7=1 s Vol o U 1816
oTo Je10) 1V Lo SRS R PP PPN 1835
o Yo Je L0 ha] o J O OO PPPPRPPRTRN 1838
o Yo Je Lbha] oT- 1 | KOOSRt 1851
1910 B E] = T- Vo | PO TOPPRPPPRRPRt 1858
DG TECERIVEWAL ..ttt ettt e e e et e et e et e e et e e eea s e et s eeta e eebaeeenaas 1860
o Yo B A=Toa T4 o Te 1 (o}- 1 U ORI 1864
DU TESTOTE ..ttt ettt et e et et e et e et et e et e et s etn e eaaetaaeean s eaneeanasetasetneannaenneeenns 1868
10 2 =Y 0] 0 1) AP PP PRRRR 1877
PG VETIETDACKUD «.oetiiiiiieiiii ettt et e e et e e et s e et e e aan e eaaneees 1879
1910 1 S 1882
30010 155 (6 | o PSPPI 1924
VACUUINAD ..ottt e e et e et e et e e et s e et s e et e e eaa e e eaa e eenaaees 1928
ITI. CepBepHEBIE IPUTOKEHUST POSTITES PTO .ivniiniiiiii e 1933
1811 e | o TSP PPPRRPRt 1934
PG ATCRIVECLEATITD ...eiiiniiii ettt et e et e et e e et e e et s e et s e etaseaanneeaens 1939
PG ChECKSUINS «.ceiiiiiiiiii ettt e e e et e e et e et e e e eaa e e et e e et e eenanes 1941
o Yo et0) a1 o) e b= 1 - OO 1943
o1 o2 1 RO OPPROOTPTRRt 1944
DUDTO LUTLE ..oiiiiiiiit ittt et et ettt et et e et e et et e et e eta e eaa e aaa e et e ean e eeueeanaeesanesnseanseanneeanseenneen 1950
PO TESEEWAL ..ttt ettt e e et e e et e et e eb et e eeb e eab s 1954
910 B A=) o Lo OO PPN 1958
110 T SY AU o PPN 1962
PG EESE FSYTIC ettt ettt et e e et et e et e e et e e e eaa e 1964
o Jo ST A 001 o o S PP UP TR PPTPPRRPRURt 1965
o Yo JRVY o Yo 1 o= Vo [T OO OPPRUOPPRRRS 1969
PG WALAUINID L.ttt ettt et ettt e et e et e e et s e e ta s e ett s e aaa e e aean e eataneeebaneeesaeaennaes 1977
[ TSI o 1 ol SRR 1980
TS m a0 b ) =) PN 1987
VII. BHYTDEHHEE YCTPOMCTBO ..evuerutiuntunttnetnetueeuneenetueeustnstnesussnssnesnessnsenssnessntsnssnssnessnsenesnmssnsenssnesnnsens 1988
49. O630p BHYTPEHHETO YCTPOUCTBA POSLYTES PrO ....ccvviiiiiiiiiii e 1989
2L T I v w2 = 4 o Lo Lot - PP 1989
49.2. KakK yCTaHABIUBAIOTCSI COECMMHEHIS t.uvvuuinnirnerneenerneeneeneeneeenstneenesenseneennssnsenssnessnsenesnnenns 1989
2N TGk =11 oY< FcT070) o I- U URPPRPRRt 1990
49.4. CucteMa OPaBUITL POSTGTES PTO ...oiviiiiiii et eaaas 1991
49.5. ITTaHAPOBIIUK/OTITHMUBATOD .euueunernrrnrennrunrenreneruerearenseuessnsensenessesenssnsssesmasenessesnesensennsnnns 1991
49.6. VICTIOTTHIITEIID .uuveuneirneetneetnetuneeuneeuneetnetteettaetenetueetnasesaeeeneenneteastentennetnsesasetnneenneenneeenns 1993
50. CHCTEMHBIE KATAJIOTH ..euuueeuneennetunrtnnetunetnaeesneetnetnnetsaeteneennetnnsesasesasetnetnsetsneeeneeenssenesesaseenneens 1994
ST 1 @ o7 o ) o T U 1994
5] I Yo fl- Yo o b ol =T 1= ot < SUUT O PSR 1996
S R T o te = I U TP 1997
R S oY Y 1) < IOt 1998
YOS T oY Y 11 o} ate L AN 1999
o O ST Yo = N ok o e =S AP UTURPN 1999
S O <Y =L o o o < ot = SO TP PTORROt 2000
S O e T Yo R ol o e E PRI 2002
ST ORI oY ML ol T (11 111 o 1§ of = RO PP PPRY 2003
YO N R T T =1 U OO UPTORURINt 2003
o R R oY A N = =T R PR 2004
151000 B oe i ot e M = X i I ) o NP 2007
ST O I ST oY i olo) oP=k ol ar= K I o | TP 2008
YOI T Yo B eTo) o R 72 Y or =k e s NPT 2010
S O BT o Te Hc R =0 o Y= =TSN 2010
11O I ST oY fie | T ol N ===} o ik I oL AR 2011
ST O IR VAR Yo fie I3 1= B K - T R O OO 2012

XV



HokymeHnTauma K Postgres
Pro Standard 13.21.1

50.18.
50.19.
50.20.
50.21.
50.22.
50.23.
50.24.
50.25.
50.26.
50.27.
50.28.
50.29.
50.30.
50.31.
50.32.
50.33.
50.34.
50.35.
50.36.
50.37.
50.38.
50.39.
50.40.
50.41.
50.42.
50.43.
50.44.
50.45.
50.46.
50.47.
50.48.
50.49.
50.50.
50.51.
50.52.
50.53.
50.54.
50.55.
50.56.
50.57.
50.58.
50.59.
50.60.
50.61.
50.62.
50.63.
50.64.
50.65.
50.66.
50.67.
50.68.
50.69.
50.70.
50.71.
50.72.
50.73.

21 @ LY 70 L N

jele e ISF-Tohah i o) vl N o) o NN U PPN

jole M ok alch e s oM -1t o U4 5 ol TP PPN
jele el al=ke i ol vh-1 o I - N PP PP PP PP

<1 =5 o L G = K

Jo X = Bt £ o) o R Y @ N
PO_largeobject _metadata v et eeas

DO N AINE SPACE tuttuttnntnttntenteneaeantentanteaeanaaaeentetenteassaatastentsaseeesseentententessemeeeneencenseneenns
S 1 T €T @ N =
|1 @ €T > i @
<1 @} o =N 11T Y P
jele il oT-Bakul i ok KoY o LYo I -1 o 11 K U P PP PP PPPPPE
21 T S 0 VN
jole J o bl o Lo RN PP

jele o] NIk Re Tt vl Nl o N PPN

el oIbT NI NeT-N vl Ho) o Nk af =N K PPN
o1 JN o= B'a e | PN
jele i<y NI Nel-} vl Nel o Ml o} ak Ko i I o RSN RO PP PPN
ol R AN i R o TN
1 TS 1Y @ = @ =
jole E=1Ye 15 1Y o Yol Y PP
[ <1 = o LT ST o ¥
el MY oo ICT-Tehak A o) vl K o ) o LN
ST = 0 F = S 1=V 0
jele MR - L ol = ol N o PP PP PPN
jele MNE - Rulk =1 o N o = b4 A PPN
el HINCE = Rul =N ol Mo = D- 4 wH @ K= 1wl N

jsIeM=101 oT-Tolakl o} i o) o NN PPN

jelefINSIbT oF-Tohah i o) vl Kol o Mk ol Y O PPN
ST T =T T T
S o= o =
jole il ook e [< 1 ol PPN
foXe N =T o) o B i K T N
oo SRt = T o1 od o i K F 1= )
ool =T e B o S PPN
X L = T © = <

LS L = T = (20 = N

jele MR ETSSall (1 F=) o) ol Lo AN PP PPN

CHCTGMHBHBHpeHCTaBHeHHH .......................................................................................

PO _availlabl e Xt eNSiONS tiiiiiiiitiiitiiitriitteetteintteretrantsesestsassesssssnsssnssssnsssnssesssssnssennsos
PO_available exXtensSion VeI SIONS tiiiiiiiiiiiiiiiiiiiiitiiteiitetiatriteetatetntseresssstsensssssesanss

jole i eTe) s bl N e RN PP PP
oL 6 B = B N
o1 e I TN wh wil o = N
jole e bl o1 b} o R PPN
jele i ol o= N i M R Y o b B Y R PO PP PPN
oL T I8 o U LD N
<1 T I Y <

XVi



HokymenTanma K Postgres
Pro Standard 13.21.1

51.

52.
53.

54.

55.

56.

57.
58.

L O T oY i F= v =) 2 O PPNt 2055
S O A T oY f < Yo R I Nk K=Y R P OO UTON 2056
50.76. PG _PrepPared ST At MENES tiiiitireieiieieeterneteetetnereternereetesnesaesesnesssesnesaeresseseesessesaesesnesnns 2056
IS O RVAVAEE OYe Bl ob al=) o - B al=Ye M 4= o) o - RSN 2057
S O RVA ST Yol o101 o B IR ol N ok Koy s M =Y N =Y = S NP RTRRt 2057
50.79. pg_replication Origin_ St atls tiviiiiiiiiiiieiieieieiieieeeeeteeernereeternereererneraerernernerernesns 2058
SYOR {0 oTe i oty SN I eIk o Moy s MR- o) ot = NN 2058
o O = 3 R oY oo B =Y RO 2059
S U S A oY i o LB K=Y S U TP 2060
S O e 1 T Yo BT Y el Y < Y- - TRt 2061
ST O ST T oo I =1= e 1P I<) o Tel= Y- RO PP 2061
ST OIS 1o T oY M =TS ok o I oL 1= O PN 2062
S O e ST oY A=) s F=Ye Lo ) AU URURRNE 2064
ST OIS AR oTe S0 o 1Y = M M oY T= ol e o R RN 2065
o IR o T oY F =1 =N = S 2065
S OIS I oY Bl =N o= - S P TSROt 2067
O L e L o=t o N = = PSPPI 2068
SO R oo B o B 1=FTe ) Y= TE=N o) o o = V- RN PPN 2068
STORE VA oY R uh B =¥ Ao} o T TR  T= 11 = T RO U PP PT 2069
S O IS T oY R = T=F ROt 2069
YO Z: T oTe MRTT=T=F ol ( =1 o) o ik s Lo = RPN 2070
S O JS T oY f v =) = SO 2070
KITHEHT-CEPBEPHBIM TTPOTOKOIT ...evuetnetnerunrtnetneruartaesnesnesuassnesneseassnssnssnestnssnssnessessnssnessessssnssnnsen 2072
o I R O 10 3c o ) PP USSP 2072
51.2. TIOTOK COOOIIIEHIM ....cevvunireieneertieeruneerenaessuneeesunaesssnessssneesssseessnneessssesrsnessssnsssssssssnnnseees 2074
51.3. AYTEHTHQDUKAIIMT SASL ..ttt et e e e et et e et e et e et e et e eaneaaneeaneeaneen 2088
51.4. TIPOTOKOI ITOTOKOBOM PEIIITHKAITHII .uevuernrrnrrnernersessnesnesnessnssnesnessassnssnessessnssnssnessassnssnnns 2089
51.5. TIPpOTOKOJI MOTUYECKOMN MOTOKOBOMN PEIIITHKAIIMM ...euurrnernernrenernernernersnssnesnessaesnesnessassnnes 2096
51.6. TUOBI JAHHBIX B COOODIIIEHIISIX .uuevvnerrnerrneeeuestnersnersnessueesnnessnessneesneesnaessessnessuessreesseeesnns 2097
51.7. OOPMATEI COOOIIIEHIIT . .evunevnneitneerneetneetieeeteetesteesneestessnestessteestaestaessneesnaestaessesseesnaees 2098
51.8. ITomst COOOIIEHUI C OMMOKAMU M 3AMEYUAHMTIME .....ueevnnernnerrnerrnereneeeteertaessneesneesneeseneses 2114
51.9. ®opMaThl COOOIIEHUYN TOTUUYECKOM PEIIITHKAIIMT ...ucevneernnerrnerrnersnerennersnersneesneesnaessnessnns 2116
51.10. CBogKa U3MEeHEHUM 110 CPAaBHEHUIO C IIPOTOKOIIOM BEPCUM 2.0 ...covviiniiniiiiiiieeinenne, 2119
Hanucanre o6paboTYNKA MPOUEIYPHOTO SBBIKA .uueevveneerrenerrrneersneeeruneesmnneeemueeermnneermnneesnoneees 2121
HamrcaHyre OOEPTKU CTOPOHHUX ITAHHEIX .uuevunerrnerrneerneersersnersneesneesueestessnsesneesneessoessoeeseesnns 2124
53.1. OYyHKIUU OOEPTOK CTOPOHHHUX IMAHHBIX t1vueerrvnrrrenerrsnneersnnsersnesessnesessssesssnerssanssssnessnnneees 2124
53.2. IToamporpaMMEl OOEPTKU CTOPOHHUX MAHHEIX ...ucvvuerruerunerrnersneerneerseesnersnessneesneesraeesnnns 2124
53.3. BcmomorartenbHble QYHKIUU OIS 00EPTOK CTOPOHHUX JAHHBIX ...uvvvvnnerrennerrenersnneeesnnns 2138
53.4. IInanupoBaHue 3aIIPOCOB C OOEPTKAMU CTOPOHHUX JAHHBIX ...ccvueerrneienerrnersneeeneaennensnnns 2140
53.5. BJIOKMPOBKA CTPOK B OOEPTKAX CTOPOHHUX HAHHBIX ...ouvrrnerrnnerunerrnerrneerneerneersnersessneesens 2142
Hamucanue MeTona U3BIEYEHUS BEIOOPKU TAOTIHIIIBL «...ucvvnrrnernerenerenerenereneernnersnessneesneesnneses 2144
54.1. OnopHble GYHKIUYU METOHA U3IBIEYEHUST BEIOODPKH ..cevvvnerrrnrrreneerrennersnneerennesnnnnesnnnaeeees 2144
HanwucaHue mmpoBalifiepa HECTAHTAPTHOTO CKAHUPOBAHMST c.uuvvnirnerneineinerneinernaeneeneenernesnnaens 2147
55.1. Co3maHue HECTAHOAPTHHIX IIYTEM CKAHUPOBAHIIS ..ccvurrnnernnrenneernrernrernneennsesneennersnasennees 2147
55.2. Co3maHyre HECTAHMAPTHBIX IIJIAHOB CKAHUPOBAHMST ..ccuuvvnernerneeineinernerteinernareeesaernesnasanns 2148
55.3. BrinonHeHNEe HECTAHOAPTHOTO CKAHUPOBAHMST c.uuvvnernirneeneinerneetnernerneenaeanesnesnesseenesnesens 2149
'eHEeTUYECKUUN OTITUMMIATOP 3ATIPOCOB ..uurunernerneruertnetnernertaetnesneruessaesnesnesnassnssnesnessassassnessnsens 2152
56.1. O6paboTKa 3anpoca KakK CI0KHASA 3a0a9a OIMTHUMUBAIIMY ....ccvuerrnrrnneennerrnerrneereesnnesenns 2152
56.2. TEHETUYECKUE AIITOPUMTMEBL ...uvunirniiniineeteineeneetaetetnasneetaetnesnaesassnesnestassnssnestassaesnessassneses 2152
56.3. 'emeTtuueckas ontuMu3anua 3anpocoB (GEQO) B Postgres Pro .........cceevvveviiiviinnennnnnn. 2153
56.4. [1OITOTHUTENBHBIE UCTOUHUKYM MHQMOPMAIIMH ..cvuevnirniineineeteinernernertesnernestessnesneseassnesnnes 2155
Onpepenenue uHTepderica A TAOTUIHBIX METOTOB HOCTYIIA ..evvvnerrrnneerrnnerrnneeereneerseneessnnns 2156
Onpepenenue nHTEpdeEica O NHIEKCHBIX METOHOB TOCTYIIA ..uvvunrernrernernrernnsennsennerenerennns 2157
58.1. Ba3oBasa CTPYKTYPaA API OIS MHIEKCOB ...cvuuiiiniiiriieeineeiieetieeeneetneesneesnesesnsesneenesennsenns 2157
58.2. OyHKIUM OIS MHOEKCHBIX METOHOB HOCTYIIA «eevuernernnrrunrruneesnernnerennsesneesnsesneeennsennsesnnees 2160
58.3. CKAHUPOBAHME MHIIEKCA ..vueruernnrrnernernerternesnestestesnesuastastnesnsssassnssnessastnssnsssessassnesnessassnns 2165
58.4. 3aMeuaHUsT O OIIOKHUPOBKE C HMHIEKCAME .....cevnerrnrrnneernersnersnersneesnaessnessnessneesueessaessonsses 2167

xvii



HokymenTanma K Postgres
Pro Standard 13.21.1

58.5. TIpOBEPKM YHUKAIBHOCTHI B MHIIEKCE ...uieunirnirneinenneeneeneeueeenseneenessnsenesnesensaneensennesnesnnenns 2168
58.6. OYHKIINU OLIEHKHA CTOUMOCTH HMHIEKCA tvurrunrrnrrnrrneenerneeneeneennesneenesnnsenssnesnsesnsenssnesnnsensens 2169
59. YHupuIUPoBaHHBIE 3ATIUCH WAL ... e et e e et e e e e et e ea e et eaanaees 2172
ST % b 9 (=) o G S B (=] 153 - AU 2174
O YO R 3 15Y1 (5] 2 0 (< SN 2174
60.2. TToBegeHHE KITACCOB OIIEPATOPOB B-IIEPEBA ..euivniiniiiiiiiiiiiieieee et e e e e e e e e eans 2174
60.3. OTIOPHBIE DYHKIIMU B-TIEPEBBEB ...ceuuiitniiiiiiiiiiiieeieetieetiaetteetneetnaereeesnesrnaeraesnesraessnneses 2175

O YO N oY= e = 1 17 6 - AN 2178
(O3 I 12 91103 3 A 1 1 AT 2181
O3 I O 3 :15Y (5] 2 0 (< NN 2181
61.2. BCTPOEHHBIE KITACCHEL OTIEPATOPOB ..uuvunirnrrnrrnennernreneenerenreneeneeeasestnsenereessnesnereeseneenssnneens 2181

CN NG T o Ton 1171 032 (2. (003 1 XN PP 2181

O3 I oY= 00 e = 1 17 6 - AN 2193
N TR 1 0} 7 0. (=Y 12 APPSR 2193

(O A = 011y or S AT o € 1 X A 2194
Y/ T 315y (5] 2 1 (< NN 2194
62.2. BCTPOEHHBIE KITACCHL OTIEPATOPOB ..uvuniuntrnrrnennrtnrenernerereneeneesnreetneenereaetnssnseeeseneeneseneens 2194
SY/AN6 T o Toa 1171 032 (2. (0 o3 1 XN PP 2195
Y oY= 0 e = 1 1 6 - AN 2203

(S T b2 911y o3 S A 1\ N 2205
O JC T N 3 15Y1 (5] 2 0 (< NS 2205
63.2. BCTPOEHHBIE KITACCHEL OTIEPATOPOB ..uuvunirnirntenenrtnreneeneeereneeneenaseetnsesereassneensreesensennsnneens 2205
LSJC J06 T o Yo 1171 32 (=), (0 o3 1 XN PP 2205
OIS Y- 0 e = 1 17 6 - AN 2208
63.5. IIpuéMbI 1 COBETHI IO MPUMEHEHUIO GIN .....ccoiiiiiiiiiiii i e e 2210
SIS I I O a0 Y= 1z 07 0= () 2 17 £ (PP 2211

LG TR 1 o) 7 0. (=Y )2 APPSR 2211
O4. TTHIEKCEI BRI ..ottt ettt ettt e s e s e e e e e e te e aaseneneaenens 2212
O N 315y (5] 2 1 (< NN 2212
64.2. BCTPOEHHBIE KITACCHEL OTIEPATOPOB ..uuvunirnirnrenennetnrenernerunrenreneeeastetneesereasenssnseeesenesneseneens 2213
OT/ 06 T o Toa 1171 032 (2. (0 103 1 XN PP 2214
(SIS T, €11 86 2§ (<) () 2) AN 2218
TS0 B O o7 o ) o TP 2218

(O Yo TV oY= e = 1 1 - AN 2219
66. OPU3UIECKOE XPAHEHUE OABBI TAHHDBIX ...cvvvunerrrneerreneersuneessuneessunesssenesssnnesssonesssonesssneesssnesssneses 2220
66.1. Pa3meIlieHUEe (AMITOB OABBI TAHHBIX ....ccvuuererunerernnerssnnersunnersuaeessunesssenesssonesssonesssonessrnnens 2220
0.2, TOA ST .ottt ettt et e e et e e et e e et e et e et et et e e e e et e et eaaanas 2222
66.3. KapTa CBOGOTHOTO TTPOCTPAHCTBA tvuuerrrunerrenerrrunerssunerssuneessnnesssneesssneesssneessinesssnessrnessnes 2225
66.4. KADPTA BUITIMOCTH ..cvuevunrrnernerneuneunesnsenesunssnssnesusssnsenssuessnssnssnessssnssesnsssnssnssneesssensenesnnsnns 2226
66.5. CIIOM MHUITHMATIHIBAIIZITL ..uvnininnneninineneninintntteseseaenenenenentteseseseseseaenenenteseseseseseneneneseseseesns 2226
66.6. KOMIIOHOBKA CTPAHUITEI OABBI TAHHBIX ...cevvunerrrunersrnerssnnersunnessuneesssneessmneessoneessnesssnessnes 2226
66.7. Koptrexu Tonbko B Kyde (Heap-Only Tuples, HOT) ...coovviiiiiiiiiiiiiieeeee e, 2230
67. Kak NIaHUPOBIIUK HUCIIOTB3YET CTATHCTHKY .euutvnrrnrrniunrrnrrneenaesrenssuessessnsensssessnssnsssessnsenesnnees 2231
67.1. TIpuMEPHL OLIEHKU KOTTMYECTBA CTPOK ..evuernrrnerrnernernerursneeneeneeuassnsensesassnssnesnessessnssnssnnses 2231
67.2. TIpuMepbl MHOTOBAPUAHTHOM CTATHCTHEM «.vuvvunernernrenennernreneeneeeneenesnessnsenssnsesnsensenesensens 2235
67.3. CTaTUCTHKA TIJIAHUPOBIITUKA T OEB0TIACHOCTD evvunerrrnnerrineeerinerernersrnnesssnnesssneesssneessnneees 2238
68. OOPMAT MAHUMPECTA KOTIHIH ..ceuevrnnernnerenernnersnaesnessnessnessnssunsssnsssnsesnsesnnsssnsssnessnnsssassssssnsesnnesen 2240
68.1. OOGBEKT BEPXHETO YPOBHS B MAHUMECTE ..evvuniiiineiiiineeiiiieeiiieeeiieeetineesstneeesieessineessnneseses 2240
68.2. OOBEKT (DAMIIA B MAHTMECTE ..uuueerennririnerernnererneeesteeesieessteesssneessinesssinesssnessroeessuneessnnns 2240
68.3. O6bekT mquama30Ha WAL B MAHUMECTE KOITHH ........uueeeruneerruneeesnnerssnnesssnnesssnesssonesssnnens 2241

AV 0 B N o) 783 (0 )G ) : 17 6 (PRSP 2242
A. Kogbl OIIHOOK POSEGTES PTO ..uuuiiiiiiiiiiieiiiie et e e et ee e et e e et e e et e e et e e et e e st e s st eeaanaesnans 2243
B. TToamepKKa HATBL B BPEMEHI ...cuuevniiniinernetneeneeterinetnseneststnsenssuesensensssesenssnsrsestesenssnesnesenssnernnns 2252
B.1. UHTepnpeTanus OAHHBIX JATBI Xk BPEMEHH ...ccuvvvnrrneenernerneenreneriasenrenerserensenersesmnsensennsenns 2252
B.2. O6paboTKa HEAOIMYCTUMBIX U HEOTHO3HAYHLIX 3HAYEHUH HAaTH/BPEMEHH .................. 2253
B.3. KmroueBrie CIOBa [JIsT 0003HAUEHUS TATHL M BPEMEHH ..ccvunerrnnerirnerreneeeiineeeseneessnnessnnnnns 2254
B.4. ®aiinbl KOHQUTYPAILIUU HATBI/BPEMEHM ...ceuuerrnerrneerneriinertneetneernaesnnesenessnessnaesnesssasssaessnneses 2255
B.5. Yka3aHue 4acoBBIX MOSCOB B CTUIIE POSIX ... 2256

xviii



HokymenTanma K Postgres
Pro Standard 13.21.1

B.6. UcTOopust €OUHULL U3MEPEHUST BPEMEHM ..c.uvvunirnirneinreneuneineeneenaetneanseneesssnssnessessnsensennssnees 2258
ST 1050 =N (0h 10 Z (R 0= 2) A 2259
(O 2651 10} (=) (o o3 0} 1= NS 1 O ) I 2261
D. CooTBeTCTBUE CTAHOAPTY SQL ..ottt et e et et e e e et e e e eaeea e e e e aanaens 2285
D.1. TTogmepKUBAEMBIE BOSMOZKHOCTH . cuuvunrrnreneunrenreneensensenesnesssenssnessnsenssnsssnsansensennsnnssneenns 2286
D.2. HenmogmepKUBAEMBIE BOSMOZKHOCTH «.vuuvvnrrnrenenrenrenreneeuerenrenssuesensenssseseasensssessesanssnesnasnnns 2301
D.3. Orpanunuenus XML u coBMeCTEMOCTDE C SQL/XML ..ot 2310
E. 3aMEUAHMSA K BBIIIYCKAM ..vuuvunerntrnernnrunrenseneeunssnsanetueeunsenssnesunssnssnssnessnssnesnssssssnesnssnsssnssesnessnsens 2314
E.1. Postgres Pro Standard 13.21.1 ..ot e e e et et e e e e e eaaas 2314
E.2. Postgres Pro Standard 13.20.1 ... et e et e e e et e e e e eaaa s 2316
E.3. Postgres Pro Standard 13.18.1 ...t e et e et e et e e e e e e eaaas 2318
E.4. Postgres Pro Standard 13.16.1 ......ooeuiiiiiiiiiii e et e et e e et e et e e e e e e eaaaas 2321
E.5. Postgres Pro Standard 13.15.2 ..ot e e e e et e e e et e e e e e eaaas 2322
E.6. Postgres Pro Standard 13.15.1 ..o e e e e e e et e et e e e e e e eaaas 2323
E.7. Postgres Pro Standard 13.14.2 ...t et e e e et e et e et e et e e e e e e eaanas 2325
E.8. Postgres Pro Standard 13.14.1 ..o e et e et e e et e et e e e e e e eaaas 2325
E.9. Postgres Pro Standard 13.13.1 ..ot e et e e et e et e e e e e e eaaas 2327
E.10. Postgres Pro Standard 13.12.2 ...t e et e e et e et e e e e e e areeannas 2328
E.11. Postgres Pro Standard 13.12.1 ... et e et e e e et e e e e e e aaeeaaaas 2328
E.12. Postgres Pro Standard 13.11.2 ...t e et e e e et e e e e e e eaaeeaaaas 2329
E.13. Postgres Pro Standard 13.11.1 ... e et e e et e e e e e e e e eaaaas 2330
E.14. Postgres Pro Standard 13.10.1 ...t e e e e et e et e e e e e e ereeaaaas 2332
E.15. Postgres Pro Standard 13.9.1 ... e et e e e e e e e e e eaaa s 2333
E.16. Postgres Pro Standard 13.8.2 ...t e et e e e e e e eaaa s 2335
E.17. Postgres Pro Standard 13.8.1 ...t e e et e e et e et e e e e e e eaaa s 2335
E.18. Postgres Pro Standard 13.7.2 ...t et e et e e e e e et e e e e e e e eaaas 2336
E.19. Postgres Pro Standard 13.7.1 ...t et e e e et e e et e et e e ae e e e eaaas 2337
E.20. Postgres Pro Standard 13.6.1 ......coouiiiiiiiiiiiiieiiie e et e e et e e et e et e e e e e eaas 2338
E.21. Postgres Pro Standard 13.5.1 ... et e et e e e e e e e e eaas 2339
E.22. Postgres Pro Standard 13.4.1 ...t e et e et e e et e et e e e e e eaaas 2340
E.23. Postgres Pro Standard 13.3.1 ...t e e e e e e e e eaaa s 2341
E.24. Postgres Pro Standard 13.2.2 ... et e e e e e e e e e e e eaaa s 2342
E.25. Postgres Pro Standard 13.2.1 ... et e et e e e e et e e e e eaa s 2342
E.26. Postgres Pro Standard 13.1.1 ... et e et e e et et e e e e e e eaaas 2343
E.27. BBITIYCK 13,21 ettt ettt et e e et s ee et et e e e et et s an et eeneansaenaanaanns 2345
E.28. BBITIYCK 13.20 .ouiiiiiiiiiiiiiiiiii ettt et et e e e et e e s ee et e e e e e et et s aneaaaeneanseanaanaanns 2348
E.29. BBITIYCK 13,10 ottt et e et e ee et e e e e e et et s an et et eansaaaaanaanns 2349
E.30. BBITIYCK 13,18 oottt ettt et e e et e et e e e e e et et s an et eeneansaaaaanaanns 2353
E.31. BBITIYCK 13,17 ittt et ettt et et et et s eae et et s e e et st s aneaanaensansaanaanaanns 2354
E.32. BBITIYCK 13,16 .ouiiiiiiiiiiiiii ittt ettt et e et et s ee et et s e e et et s eneaaaeneanesanaanaanns 2359
E.33. BBITIYCK 13,10 ittt ettt et e et e e e et et s e e et et saneaaatneaneaanaanaanns 2363
E.34. BBITIYCK 13.14 ..ottt ettt et et e et s e e et e e s et e et aansan et arneansaanaanaanns 2367
E.35. BBITIYCK 13,13 oottt ettt e et et et s ee et et s e e et et s eneeseensansaaneanaanns 2371
E.36. BBITIYCK 13,12 ottt ettt et e e et e ee et et s e e et et s an et aeneaneaaneanaanns 2376
E.37. BBITIYCK 13,11 ottt ettt et e et e e e et e e e e e et eansan et et eanseaaanaanns 2380
E.38. BBITIYCK 13,10 ettt et e e e e e et et s e e et e e s en e et st s eneasneensansanneanaanns 2386
E.39. BBITIYCK 13,0 ettt ettt et et e et et s e e et et e e e ea et s an et esneansanaaanaanns 2390
E.40. BBITIYCK 13.8 ..ttt ittt ettt et e e e et et et e et et e an e et et sanseaeeeneansanaaanaenns 2394
E.AL. BBITIYCK 13,7 ittt ettt et et e et et e e e et et s e e et et e aneea et sansaaaensansaneaanaenns 2399
E.42. BBITIYCK 13,0 ..ottt ettt et et e et et s e e et et s an e et et eansanaensansanaannaanns 2403
E.4A3. BBITIYCK 13,0 ettt ittt ettt et et e et et e e e et et e e e ea et s an et aeneansanaaanaanns 2407
E.44. BBITIYCK 13,4 ..ottt e e et et et e et et s e e et et e an e et et sansataesnsansanaasnaenns 2416
E.4A5. BBITIYCK 13.3 ettt ittt ettt ettt et e ee et et s e e et et e an et et sanseaernsansanaaanranns 2422
E.4AG. BBITIYCK 13.2 ..ottt ittt ettt e e e et et et e et et e an e et et sansaaesnsansanaaanaenns 2427
E.47. BBITIYCK 13,1 oottt ettt et et e et et et e et et e e e ea et s aneetaeneansanaaanaenns 2435
E.48. BBITIYCK 13 ..ottt ettt et e et et et e e e et e e s eae et eansaa et aansaneasnsansaneeannnnns 2439
E.49. TIPEOBIOYIIIE BBITIYCKI ...uvvueruernneunesneeneeneesnssnsenesusensenesusssnssnstnessnsenstnessnssnssnesssssnsenssnnsnns 2459

Xix



HokymeHnTauma K Postgres
Pro Standard 13.21.1

F. [IoTIOTHUTENBHO IIOCTaBIsIEMEBIE MOOYJIX U PACIIMPEHUA, IIOCTAaBJIIEMEIE B postgrespro-

o] oo Rl Rl eTe) o} uh ok 1 o PP 2460
| I T a1 01 o = Yo - USRS 2460
B2, @IMNICRIECK couiiiiii ettt ettt e e e e e et e e e eas 2461
| T Vo [0 J TRt 2465
Fid, QUEN LAY cuuiiiiiiiiiiei et et e et et et e et et e e e e et et e e et eaaes 2479
E.5. QULEO EXPLAII ..iiiniiiiii ittt e e s et ettt e it et e e e e b et et e e ean 2480
| S ST o1 (o Yo ) 1 o KPS P PP PRSP 2483
| o1 4 ST ¢ 11 o RO TP OPRUPRUPPRPRt 2486
| T o1 4 ST ¢ 1 1) PO P RSP PPI 2487
| S T 01 =)« AT PUP PP PPRPPRT PP 2488
FLLO. CUDE et ettt ettt e e ettt e e e et e e eeaaans 2490
F.11. daterange INCIUSIVE ....cc.uiiiiiiiiiiiiii ittt et et e s et e et e et s et s eaaeeaieabneenneens 2494
FLL12. dBLINK oottt ettt e et e e et e e eeaaaas 2495
| G e o1 v ¥ 4 L PP PT U PPUPPTRUPPPPPR 2523
| R s o A € 2 s E OO PP OPRPPION 2524
FLID. dUMD SEAE i ettt e e et et e e et e e e e e aans 2525
F16. €arthdiStamCe .....oouuiiiiiiiiie ettt et e e s et e e e e e e ea e eaie e e eeans 2527
| A = <] o 1 o TSP RO PRSPPI PPURt 2529
FL18. M1l FAW ettt ettt e et e e e et e e e eaaa e 2530
| T 11 1T o PP P PR PPPPPPRTT 2532
F20. fuzzystImatChl . ... et aa e eas 2533
| B 1 1] 10 ) < PP RU USRS 2535
E22. Mopynu crioBaped HUNSPELL .....oiiiiiiiiiii et et e e e e e 2542
| G TR 111 = T [« PRSP OT PPN 2543
| N 1 = D o= | PP PRI 2545
| T £ o BSOSO PRI 2548
| T Lo 1<) oy PP PO PP RU PPN 2551
| 0 (o R O U PP P RO PPPPPTRUPPPPPRt 2556
| B | 4 T S OO PP PP PRN 2557
| 2R B 11T s - | PP PT PSPPI 2564
F.30. ONINE @NALYZE ..iiiniiiiiiiii ettt e e e e e et et et e e b et e e 2565
| RGN B o ToTo [ 1 1) o 1= T o1 O PR PP 2566
F.32. PASSWOTACRECK ...vniiniiiiiiii ettt e e et e e et e e e et et e e e et et aanaennns 2574
FE.33. PG DUFEICACRE ...uiiniiiii ettt e e e et e eaeeaas 2574
| SRC T o o (0] 1) 4 01 1o JOUR TP PPRPPPI 2576
| SRCTS T oTo J i 4 TCTS] o To Yol c) o b= | o LT PR R PR PRI 2585
| RGO oTe f o 1= 1 a1 = 1 o NPT PP 2587
| SRCIARE oTe ) o = - 1 a1/ TP PUPRPPR PP 2606
F.38. PO QUETY STAtE ciuiiiiiiiiiiiiie ettt et e et e et e e e ea s eaae e e e et e et eaaeeas 2607
F.39. DOTOWIOCKS «.eniiiiiiiiii et e et e e e e s et e e te e et e et e et s et eaaneannseanes 2613
F.40. pg_stat STateIments ...c..oiiiiii ettt et e et e e eas 2615
| I o Te £33 - L o) [T PRSPPSO P RPN 2621
| 5 o o f v ¢ 1 1 4 E PP PRI 2625
| DT oTe S o 1= 1 ] <) (PP P RN PPRPPRPPRPN 2630
| o o 4= D F= 1 o) [T PP PP PRUPPPPRt 2632
FAAD. PG VISIDILIEY Luuiiiiiiiiii it et e et e et e e e et e et e et e e e e eaaes 2644
FA6. PG Wail SAMPLIIG touuiiiiiiiiii ettt e et e et e e te et e et s et s et e et e et e aaneenas 2645
| o1 = 01 s 1Y PPN 2649
FA8. POSEGTES TAW .ottt ettt e et et s et s et e e et e et s ebeeaaeeas 2651
| S TR o) v =Y o TR 2657
| 0 B o U1 s o R PRSPPI 2659
| N BT o PP PP PPPON 2664
| Y A=Y o To 1o | R TR PP OPRUPRRRt 2667
FE.53. Shared ISPEIL ...ouniiiiiiiii ittt e e et et e e e aeeaans 2674
| T =] o ) TP 2676
| T3 ol o] = 1 R PSPPI 2677
F.56. SSINTO touniiiiii ittt e e et et et e e b aaieaans 2680

XX



HokymeHnTauma K Postgres
Pro Standard 13.21.1

| R I - o) 1] i o Lo ORI 2682

| 8 T < T o3 1 KOTSRS 2690

| 8 3e R o TS Al o (= Tod oY I o o AT OUO TP PPPRRPRE 2691
F.B0. TSIN SYSTEIML TOWS ..eeuiiiiiiiiitii ettt et et ettt e e et e et e et e et etaaeeaneeaneeneeenasetaeeenennneens 2692
F.B1. TSI SYSTEIN TIIME .ceuniiiiiiiiiii ettt ettt et et et e eea e e e e en e et e eeaeeanneens 2692
FiB2. UNACCENL «.eeeiiiiiee ettt et e ettt e et e et e et s et eeb e ean e eaneeneeenaeeenneens 2693
|6 T U U o R0 T7-] o T 2695

| G S 111 12 RO ROPP TR PPPRPRE 2696

G. Mopynu u pacmupenus Postgres Pro, mocTtaBnsieMble B BUAE OTOEIbHBIX ITAKETOB ............... 2701
G.1. DgPTO PWT — OTYUETEL O HATPYSBKE ..eevunerrnneeruneettueetuneetiaeetineteuneeeenneeesnneersnnsemsnerennaees 2701
(G oTe o) 4 I =1 1 S PO 2776

H. CtopoHHME MOOyNIH U PaCIINPEHUS, IOCTABJIIEMbBIE B BUE OTHEJILHEIX IIAKETOB .................. 2815
| I o) i< Lol [T (o A OO PPRT PP 2815

[. IOIONMHUTETBPHO TTOCTABISIEMBIE TIPOTPAMMDBI ...evuirnienernernrenenernreneeneetnsensenessesensenersesensensennennns 2827
I.1. JonmonuuTEeNnbHBIE KIIMEHTCKUE NpunoxeHusa PostgreSQL/Postgres Pro .........ccceevevnnis 2827
[.2. CTOpOHHUE KITUEHTCKUE TTPUTIOTKEHIIS ouuvrnernernennerneeneeneuarensenesuessnssneenesssenssnessnsenssnnennses 2896
[.3. JonmomHUTENbHEIE CEPBEPHEBIE PUIIOKEHMSA Postgres Pro ........coooviiviiiiiiiiiiiieeans 2919
[.4. CTOPOHHUE CEPBEPHBIE TIPUITOTKEHIIST 1uuvunernrrnrnernernrenrenesnrtnrenereesensenessesesenerseseasensennsnnns 2945

J. BHEIITHIIE TIPOEKTEL ..evuirniiniunitneenteneunteneeuaetnstnsenessasenssnsssnsenssnssstensensenssesenssnsssesenssnsssnsensennesneens 2984
J.1. KITMEHTCKUE THTEPMETICEL ...evuivneiineitneiineetieetiaestneesneesnaesnesenessnessnassnnssnnsssnsssnsesnnessnessnaeen 2984
J.2. CpencTBa amMUHUCTPUPOBAHIS ..uvuuernernennernetneeneenenneenesnessnseneenessesenssnssnessnseesneesnreneennsnns 2984
J.3. TIPDOIIEIYPHBIE SIBBIKH ..vuvunernerneeneuesnsenseneetnstnssnesenssnssnsssessnsensssesssssnssnesssssnssnssssssnsenesnessnses 2984
R oo 671 1<) 2 1 6 PN 2984

K. Hactpoiika Postgres Pro g pemIHHM 1C ...oc.iiiiiiiiiiiiiiii e et eeea e e e ea s eneeaneen 2985
L. OrpasuYeHUA POSTGTES PTO ..cuuiiiiiiii ettt et e e e e it e e e et e e e e e e eaaees 2986
M. [IeMoHCTpalOHHAA 0a3a HAHHBIX ABHUATIEPEBOBKII® ..ccccvuerrrnerrineerrineesrineessinessrnessronessnnnans 2988
ML L. VOTAHOBKA euutttuiitniiietietieetieeta et ett e ettt etue et aetaeetnetnnetnaeteatenaenneanasetasesnsetnseenneesnneen 2988
M.2. [IHarpaMMa CXEMBI TAHHBIX .....ecuutrnttneturunreneeneruerenseneseesenssnessessssnssnessessnssnessessnsenssnessnses 2989
M.3. OIIFICAHIE CXEMBL ....cuuuerunetnnetuneenneeuneennetnaetenetuetneesasesnetnsetnnetensrenseenstnsersetnseenseenneeenns 2989

A 0 S @10 2Y=Y = Q- (=) 2 A 2990
M.5. VICTIOTIBBOBAHIIE ....uuevuneinneinneetieetuetteeta et etunetnaeeenetnetnnsttasttaetnneenneesnsesnseensetnnsreneeenneenns 2996

LA 00} 4 o Fo Vi 1 02) : 1 5 AP PUPPRN 3004
O 2 151 (0 Yo o1 ) 1 Z (U PPN 3009
P. TTogmepKKa IIBETOBOTO OMOPMITEHIST ...cvunerrnerrneernaernaesenessnessnessnesseassnnsssnsssnsesnnessnessnessnsesnnesnnnes 3022
P1. Korma UCIIOMB3YETCS IMBETHOM BBIBOL c.uvuuiunerneenenneunreneenesssensensenesensenssssssnseneensssnsenesnnsens 3022
P.2. HacTporiKa IIBETOBOTO OMOPMITEHIIST ..cvvurrnnrrunrrrnerrnaesnaesnssenessnessnsssnassnnsssnessnsssnsessnessnaeen 3022

Q. YcrapeBuiast Unu mMeperuMeHOBAaHHAT QYHKIIMOHATTBHOCTD .uuvvvneernrernereaerenersnersnersnnssnnessnesnnnns 3023
Q.1. Comepxumoe daiina recovery.conf BKIIOUEHO B postgresgl.conf .oucveeveeineineennennnnn. 3023
Q.2. pg_xlogdump MEPEUMEHOBAHA B PG_WALAUMD tueruerrnrrnernerrnrrnernerieesnernernessassnernessassnssnesenses 3023
Q.3. pg_resetxlog IEPEUMEHOBAHA B PG_TeSEEWAL tirurereernrrneenerunrrneeneeneerernesnaeseesaesneesnesnnens 3023
Q.4. pg_receivexlog IEPEUMEHOBAHA B PG _TECEIVEWAL tiriiiiiiireineiieteeneieeterneraetesnesaeseenaenennns 3023

|37 (0107 (o) oY1 1) 6 (U ORPPRN 3024
ITPDEAMETHBIM YKABATETID t.uevuetutuntrntunreneeueunstnstuntunsenstnesunsensenssunssnsssssssmssenssnsessssnssnessessssnssnesssssesnnees 3026

xXxXi



NpeoucnoBue

OTa KHUTa SBASETCS opHUIMAJIbHON moKyMeHTamnued Postgres Pro Standard. Ona Oblyta HammcaHa pas-
paboTunkamu Postgres Pro, coobiectBoM PostgreSQL u mpyrumMu moO6poBOIbIlaMy ITapajieIbHO C Pas-
paboTkoi mporpaMmMHOro npoaykra PostgreSQL u Postgres Pro. B Hel omuchiBaeTcst BCst GYHKITMOHAb-
HOCTB, KOTOPYIO odHUIIHaIbHO IIOAAePKUBaeT TeKylllas Bepcus Postgres Pro.

Yrto6nl Takou Gosbinod 00bEM mHMOpPMaluu 0 Postgres Pro Ov11 ymoGoBapuM, 3Ta KHHATA pa3felieHa Ha
yactu. Kaxpas yacTts mpegHa3Ha4vYeHa OMPeNeSIEHHON KaTerOpUH IT0Ib30BaTeJIed MU II0JIb30BATENSIM
Ha pa3HEBIX cTanusax ocBoeHus Postgres Pro:

e Yacts I mpencrtasnseT coboi HedhopMaabHOe BBeeHNE OJIT HaUYWMHAIOIIIHNX.

¢ Yacts II ontuceiBaeT 136K SQL 1 ero cpemy, BKJo4asi TUMNH JaHHBIX ¥ QYHKIIMY, a TaK¥XKe ONTUMHU3a-
LMI0 MPOU3BOAUTEJILHOCTY Ha YPOBHE IT0Ib30BaTesiei. 3To 6ymeT MoJIe3HO IPOYUTATh BCEM II0OJIH30-
BaTtensiMm Postgres Pro.

e Yacts III onucHBaeT YCTAaHOBKY U afMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Ioje3Ha BCEM,
KTO UCIIOJIb3yeT cepBep Postgres Pro mns caMbIx pa3HEBIX IEJIE.

e Yacts IV onuceiBaeT nporpaMMHble HHTephENCH [ KIHNEeHTCKUX ITpuioxeHui Postgres Pro.

* Yactp V IIpegHa3Ha4Y€eHa OJId 0oJyiee OMBITHHIX IIOJIb30BaTeIel 1 COOEP2KUT CBeOeHUud O BOSMO2XKHO-
CTSAX paCIIMPEHUAd CepBepa. JTa 4acCTh BKJIIOYAET TEMHI, HOCBHI.T.IéHHI:Ie, B 9aCTHOCTH, IIOJIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 (I)YHKLII/IHM.

* Yacts VI cogepXUT CIpaBOYHYIO nHpoOpMaIuo o KoMaHgax SQL, a TakXKe KJIIMEHTCKUX U CEPBEP-
HBIX ITpOorpaMMax. 9Ta 4acTh OOIIOJIHSET Opyrue nHdopMalmel, CTpyKTypPUPOBaHHOM 110 KOMaHaaM
U IIporpaMMaMm.

e Yacts VII comepXuT pa3HooOpa3Hyo WHGOPMAIIHIO, II0JIE3HYI0 Oy pa3dpadoTunkoB Postgres Pro.

1. YTo Takoe Postgres Pro Standard?

Postgres Pro Standard — 2To 06BeKTHO-peISIIIMOHHAS CUCTeMa ynpaBieHus 6asamu maHHbx (OPCYB]I,
ORDBMS), pa3pabotanHuas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocuoBe PostgreSQL,
B CBOIO ouepemnb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOI Ha (aKyIbTeTe
KoMIIbIOTEPHBIX HayK Kanudopuuiickoro yuuBepcurera B bepknu. B POSTGRES mosB1uiI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPHIE OBUIM Pean30BaHbl B HEKOTOPHIX KoMMepueckux CYB]] ropa3go mo3gHee.

Postgres Pro Standard paGoTaeT Bo BCEX OCHOBHBIX OII€PAIMOHHHEIX cucTeMax Linux m Windows. Kak u
PostgreSQL, Postgres Pro Standard cootBeTcTByeT TpeboBauusm ACID.

Postgres Pro Standard, kak u PostgreSQL moamepzkuBaeT OOMBIIYIO YacTh cTaHmapTa SQL u mpeniaraeT
MHOXKECTBO COBPEMEHHBIX QYHKIIMMA:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH

* u3MeHseMble IpeCTaBIeHUS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM AOCTYIIOM

Kpome Toro, nosnp3oBaTenu MOTyT BCA4YeCKM paciumpaTh Postgres Pro, Tak ke Kak u PostgreSQL, Hanpu-
Mep, co3haBasi CBOU

* TUIIBI JaHHBIX
*  (¢yHKIUU

* OIepaTopsl

* arperaTHbie QYHKIUHU

* MEeTOHBl MHOEKCUPOBaAHUS
* TpollenypHBIE SI3BIKU
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2. Pasznnuunsa mexnay Postgres Pro Standard m PostgreSQL

Postgres Pro mpemoctaBnser Hauboiee akKTyanbHYIO Bepcuio PostgreSQL ¢ mOTOIHUTENTBHBIMU HU3Me-
HEHUIMU ¥ PaCIIUPEHuSIMU. DTOT IPONYKT BKIIOYaEeT BCE HOBEIE BO3MOXKHOCTH, Peann30BaHHBIE KOM-
nanued Postgres Professional, a Tak:ke cTopoHHUEe DOpabOTKH, KOTOPHIE y3Ke IMPHUHSTE COOOIECTBOM
PostgreSQL u momapmyT B HOBEIe Bepcum PostgreSQL. Takum oOpasom, mosyb3oBaTenu Postgres Pro
Standard nmomy4aloT paHHUM OOCTYII K BaKHBEIM HOBOBBEEHUSIM U UCIIPaBIE€HUSIM.

IIpumeuyanue

Postgres Pro Standard mnpepocTaBiseTcsa IO clepylollled nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeNbHO 03HAKOMBTECH C YCIIOBUSIMHU TUIIEH3UH, IIPEKAe YeM 3a-
TpyXkKaTh U UCIIOIb30BaTh Postgres Pro Standard.

Postgres Pro Standard otnu4aroT oT PostgreSQL crenyrolue yCoOBepIIeHCTBOBAHMA:

YIIydIimeHHBI MeXaHU3M IIPOBEPKY OJIOKMPOBOK, HE OKa3BIBAIOIINY OTPUIIATEIbHOT'O BIMSHUS Ha
IPOU3BOOUTENTHLHOCTD.

YBenudeHHas CKOPOCTh U 9HEKTUBHOCTD IJIAHNPOBaAHUSA OJIS PA3IUYHBEIX TUIIOB 3alIPOCOB.
YMeHbIIeHHOE TTOTPebIeHne TaMsATU TpU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
Ilo6aBeHNe BpeMEHU IJIAHUPOBAHUS B WH(POPMAIIUIO, BRLIBOOUMYIO MOIyjeM auto explain.
B03MOXKHOCTE 3aMeHBI Hy/IeBOT0 OariTa 3amadnHbIM ASCII-cuMBOIOM IIPU 3arpy3Ke HaHHBIX C IIOMO-
IIbI0 KOMAHOLI COPY FROM. (CM. onmucanue napaMmetpa nul byte replacement on import.)

B03MO0OXKHOCTE 3aMeHBI CUMBOJIA '\u0000' 3amaHHbIM cuMBoioM Unicode npu BrI30Be QYHKIIMH, 00-
pabatriBatoiiedt JSONB. (Cm. onucanue mapamerpa unicode nul character replacement in jsonb.)
HcnonbzoBanue ICU Ha Bcex miaTdopMax C LeJibi0 00eCIeuuTh n1aTPopMoOHEe3aBUCUMYIO COPTH-
POBKY AJis Pa3/IMYHLIX JIOKaneu. [1o ymondyaHWIo IpoBauzep IpaBul COPTUPOBKHU icu 3aJeUCTBYET-
CsI [JIsI BCEX JIOKaJiel, 3a UCKIIIoueHrueM C U POSIX. (CMm. [Tompasmen 22.2.2.)

Peanuszanus mexanusma PTRACK, mo3Bonsromiero nporpamMmme pg probackup orcnexmuBaTh u3MeHe-
HUS CTPAHUI] TPU CO3TaHUM MHKPEMEHTAJIbHBIX PE3EPBHBIX KON,

CornacoBaHHOEe YTeHUE Ha BeJOMBIX cepBepax. (Cm. WAITLSN.)

[MToppepxxka dyTeHUs GausioB pg_control Opempaymux Bepcuil PostgreSQL/Postgres Pro yrunurou
pgpro _controldata.

[TpoBepka COBMECTUMOCTH KJlaCcTepa, IO3BOJIAIIIas OIPefeIuTh, COBMEeCTUMA JI TEKyIas

Bepcus Postgres Pro c onpenenéHHLIM KIaCTEPOM, U IIOHATH, KaKKe ITapaMeTpHl BIUSIOT Ha
COBMECTHUMOCTE, He 3anyckas cepsep. (CM. omrcaHue apaMeTpa postgres -z U onucaHue
pgpro_controldata.)

Bo3MoxkHOCTE U3MEHEHUS ITapaMeTpa restore_command 0€3 IIepe3arnycka cepBepa.

VnyuiieHus: pefakKTUPOBaHUS B KOMaHIHOM CTPOKe C ucronb3oBaHueM WinEditLine B Bepcuu psql
onss Windows, B TOM 4ucCJie ITogaep>KKa aBTOAOIIOIHEeHNEe B KOHCONU PsS(l ¥ u3MeHeHUe KOOUPOBKYU
psql o ymonmuanuto Ha UTF-8.

YuauduirpoBaHHas CTPYKTypa IIaKeTOB OBOUYHEIX (haMIoB i BCceX qUCTpubyTuBoB Linux, ynpoma-
IOIIasi MUTPAITAI0 MEXKIY HUMH M O3BOJIAIONIas yCTaHABIIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MecTHO 0e3 Kakux-mu6o KoHGIUKTOB. (CM. ['maBy 16.)

XKypHan onepanuii, B KOTOPOM XpaHUTCSA UHGOPMALUSA 0 KPUTUYECKU BaXKHBIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK OOHOBJIEHUE, BHITIONHEHUE P resetwal u Tomy nmomo6Hoe. OTa nHDoOpMaIus BaxKHa
OIS OCYIIIECTBIIEHUS TEXHUYECKOM MOANEePKKHU CO CTOPOHEI ITOCTABIIMKA. 3alluCh B XKypHaJs olepa-
UM TPOU3BOAUTCS TOJBKO Ha CUCTEMHOM YPOBHE, a [IJISI er0 YTeHUS UCIOoNIb3yioTcsa GyHkimu SQL.
(CwM. ITogpaspen 9.27.11.)

COop cTaTUCTUKU OYUCTKU Tabnui 1 nHOekcoB. CobpaHHas nHpopmManus orodpaxaeTcs paclinpe-
HusSMHU pgpro stats u pgpro pwr.

C6op uHpopMaruu o0 cH0sIX cepBepa, KOTOPHIM BKITIOYAETCs HapaMeTpoM KoHdurypanuu crash info
U HaXOOUTCH IIOJ yIpaBJIeHHEeM HEeCKOJIbKHUX ITapaMeTpOoB, BKI04Yas 9TOT.

OnTuMmM3upPoOBaHHOE MTOTPeOIeHNe TaMsATH ITPU OLIEHKe M30upaTeIbHOCTH [JI KaXKooro 3JIeMeHTa
MaccuBa.
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Postgres Pro Standard Takxke BKITIOYaeT CJIEOYIONINE TOIOJTHUTEIPHBIE MOOYIH U IPUIOKEHUS:

e Pacmmpenue aqo A amanTUBHON ONTUMU3AIUU 3aIllPOCOB.

e Mopgynb dump stat, ITO3BOJIAIOMINNI COXPAHATh CTATUCTUKY HAaHHBIX IIPU PE3E€PBHOM KOITUPOBAaHUU U
BOCCTaHOBJIEHUH.

e Mopyns fasttrun, KOTOPHIM MPenOCTaBIsIeT TPAH3AKIIMOHHO-He0e30acHyI0 QYHKITUIO /IS YCeUeHUs
BpeMeHHBIX TabJull, 4TO OpefoTBpalllaeT pa3pacTaHue KaTajora pg_class.

* Mopyns fulleq, mpegoCcTaBIAIOIIMNT JOIOIHUTEILHBIN OIIepaTOpP paBeHCTBa OJId COBMECTUMOCTH C
Microsoft SQL Server.

¢ Mopynb hunspell-dict, mpemocTaBIsAIONIUN CIIOBAPH OJIs Psda S3LIKOB.

* Mopgynb jsquery, pealu3yIOUIui ClIeluaabHbIN A3bIK 3alIPOCOB A1 3G GEKTUBHOIO IIOMCKA 10 UH-
OEeKCY B CTPYKTYPUPOBAHHEIX HaHHBEIX JSONB.

* Cnyx0a MOHMTOPHMHTA mamonsu, UCIIOJIHEHHas B BuAe areHTa Zabbix.

e Mopgyns mchar, IpefoCcTaBIAIONIUY JOTIOTHUTEJILHLIN TUII JaHHEBIX OJI COBMECTUMOCTHU ¢ Microsoft
SQL Server.

* Mopyns online analyze, mpuBHOCS NI Ha00p PyHKIMM, KOTOPHIE HEMEAJIEHHO OOHOBISIIOT CTaTH-
CTUKY B IIeJIEBHIX TabJIMIIaxX mOCie onepanui INSERT, UPDATE, DELETE UIX SELECT INTO B HUX.

* pgbadger — uHCTPYMEHT A1 OBLICTPOTO aHaliM3a XKypHasoB Postgres Pro ¢ co3manueM moapoOHBIX
OTYETOB U rpaUKOB.

e TIlyn coeguHeHUM pgbouncer.

e Mopgyns pg pathman, mpemocTaBisionuii ONITUMU3UPOBAHHLIN MEXaHM3M CEKITHOHUPOBAHMS, a
Takke (PyHKIIUYU OJI5 CO3MaHus U yIpaBileHus cekiuaMmu. Hauunas ¢ Postgres Pro 12, ucnosns3o-
BaTh pg pathman He pekoMeHnnyetrcs. [IpuMeHsiiTe BMECTO HETO peain30BaHHOE B BAHUIbLHOU Bep-
Ccuu OeKJiapaTUBHOE CEKIIMOHUPOBaHue, onucanHoe B Pasmene 5.11.

* pg probackup — MeHemXKep pPe3epPBHOI0 KOITMPOBAHUS U BOCCTAHOBJIEHUS.

e Vrtunura pgpro controldata, moka3siBaloias yrnpaBasooIlyio nHbopManuio kinacrepa BT
PostgreSQL/Postgres Pro 1 mapaMeTpsl COBMECTHUMOCTH KjlacTepa U/UIU cepBepa.

e PacmwupeHure pgpro pwr, IMO3BOJISIOIIee II0JIy4YaTh OTYETHI 10 HAarpy3Ke, IOJIe3HbIe AJIS BEISIBIIEHUA
HauboJlee PeCypCoEMKUX olepanui B 6a3e JaHHBIX.

* Pacmupenue pgpro stats, KoTopoe cobupaeT CTaTUCTUKY BHIIONHeHUS SQL-omepaTopoB, IOACYU-
THIBA€T CTATUCTUKY COOBLITUM OKUIAHUSA U NPENOCTaBJIsAeT NpoYue MoJIe3Hble METPUKH, KOTOPHIE B
PostgreSQL Henmb3sd mONMy4YuTh HUKAK WHaue. OHO TakKe 00ecreunBaeT BO3MOXKHOCTh TPACCUPOBKU
CeaHCOB NPUJIOKEHUN U MOXKET CO3[aBaTh IIPENCTaBJIEHUS, SMYJIUPYIONINe OPyTrue pPacIIupeHus qis
cbopa CTaTUCTUKH.

* Mopgynb pg query state, maroiiuii BO3MOXKHOCTh y3HaBaTh TEKYIIlee COCTOSHUE BBLIIIOJIHEHUS 3aIIpo-
COB B 00C/Ty2KHMBAaIOIIEM IIPOIECCe.

e VYrtunura pg repack gnsg peopraHusanuu TabmuIl.

* Mopynb pg tsparser — anbTepHATUBHEBEIN aHAIU3aTOP TEKCTOBOTO IIOKMCKA.

* Mogyns pg variables, mpemoctasnsatonuii GyHKIMY 011 pabOThI C TIepeMeHHBIMU Pa3jInuHBIX THU-
noB. [Ing obnerdenus murpaium koga Oracle, o6pabaThIBaiolero KOJJIEKIINK, OOCTYIIHEL CIIeTyIo-
mue BUABL GYHKIUMN: GYHKIMY, TO3BOJIAONIEe paboTaTh ¢ OOMMMHU ITIepeMeHHBIMU-KOJIJIEKITUAMY, K
9JIeMeHTaM KOTOPBIX MOXKHO IOJIYYUTh JOCTYII 10 KJII0YY, UMEIoIeMy 11eJIOYHCIIEHHBIN TN TeKCTO-
BBIM TUI; QYHKIIUM, obeclieynBalomye GyHKIIMOHAIbHOCTh UTepaTopa [Jisd JII0OBIX KOJIIEKITUM.

e Pacmmpenue pg wait sampling, mpegHa3HaYeHHOE OJIST IEPUOANYECKOT0 cO0pa CTaTUCTUKY IO CO-
OBITHSM OXKHUMAaHUS. BOCIIOIF30BaBIINCH 3TUM PACIINPEHNEM, BBl CMOXKETe IIOHSITh XapaKTep aKTHUB-
HOCTHY CEPBEPA, B TOM YHCJIE YBUAETh TEKYIITNE COOBITUS OKUIAHUS BO BCEX OOBIYHBIX U (POHOBHIX
pabouunx mpoleccax.

* Mogyns plantuner, mobaBnsiomuii NoAAePKKY YKa3aHUM [J1d NJIaHUPOBITHUKA, ITOAKITIOYAIONTUX TN
OTKJII0YAIOIIUX OIpenelEHHbIe UHAEKCH IIPU BHIIOTHEHUU 3alpoca.

e Mopgyns rum, npemocTaBisaionui nagekc RUM Ha 6a3e GIN.

e Mogyns shared ispell, mo3BonsAomuii pa3MecTUTh CI0Bapy B 00IIel TaMsATH.

e Mopgynb sr plan, mO3BOJISAIONINIM COXPAHSATh U BOCCTaHABIMBAThH IIJIaHBI 3alPOCOB.

Brimmycku Postgres Pro Standard cmemyior 3a BeIycKaMu PostgreSQL, XoTss MHOTOa MOTYT BHIIIYC-
KaThcs daie. CxeMa BepcuoHupoBaHusa Postgres Pro Standard ocHoBaHa Ha cxeMe BEPCHOHMPOBAHUS
PostgreSQL u BKIIIO4YaeT OOIOIHUTEIbHYIO HTUGDPY.

3. KpaTtkaa uctopusa PostgreSQL

XXiv



[TpemucnoBue

OOBEKTHO-PENIAMOHHAS CUCTEMA yIIpaBieHus 0a3aMu HaHHBIX, UMeHyeMmas cerogusi PostgreSQL, mpo-
usoiina ot nakera POSTGRES, nanucanuoro B bepknu, Kanudopuuiickom yHuBepcuteTe. Ilocne mecsi-
TuneTul paspabotku PostgreSQL ctan camoit pa3BuTtoi CYB]] ¢ OTKPBITHIM HCXOOHBIM KOIOM.

3.1. NMNpoekT POSTGRES B Bepknu

ITpoekt POSTGRES, Bo3rmaBnsieMblil mpodeccopoM Maiikinom CTOyHOpeHKepoM, CIIOHCUPOBAIX aTeHT-
ctBo DARPA nipu Muuo6oponsr CIITA, YopaBneHue BoeHHBIX ucciaemoBauuil (ARO), HammoHaneHEIN Ha-
yunb# ®oHp (NSF) u komnanus ESL, Inc. Peanuzanuss POSTGRES Hauanmack B 1986 r. [lepBoHa4abHEIE
KOHIENIINY CUCTEeMBI ObIIM MPEICTaBJIEHH B MOKyMeHTe ston86, a omucaHMe MMEePBOM MOMIENH MaHHBIX
TMOSIBHUIOCE B rowe87. IIpoeKT cucTeMBbl MpaBuUI Toraa ObLI TpencTaBiieH B ston87a. CyTh U apxXUTEKTypa
MeHeOXKepa XpPaHUInIa OLIIN paciIrucaHe B ston87h.

C tex mop POSTGRES mpoi1mén HeCKOIbKO 3TaroB pa3Butusi. [lepBas «geMoBepcus» 3apaborana B 1987
¥ Oblna mmoka3aHa B 1988 Ha koudepeninu ACM-SIGMOD. Bepcus 1, onucanuas B ston90a, ObIfTa BBI-
nylleHa AJisg HECKOJIbKHUX BHENTHUX I10/Ib30BaTesieil B uioHe 1989. B oTBeT Ha KPUTUKY II€PBOM CHUCTEMEI
mpaBun (ston89), ona Orlyia mepenenana (ston90b), u B Bepcuu 2, BHITyIeHHOM B uioHe 1990, 6ni1a yxe
HOBas cucteMa mnpaBua. B 1991 Brimia Bepcus 3, B KOTOPOM MOSIBUIIACH IOAAEPKKA PA3ITUYHBEIX MeHe-
IKEePOB XpaHUJNIIA, YIyYIIeHHBIN UCIIOJIHUTENh 3allPOCOB U IlepenncaHHas cucteMa npasui. [locneny-
omIre BeITycKu 1o Postgres95 (cMm. HU2Ke) B OCHOBHOM OBLIM HaIlpaBJIEHH Ha yAyYIIeHWE MOPTUPYyEMO-
CTHU U HaJ€KHOCTH.

POSTGRES npumeHssncs Ojs peannu3alyui MHOXeCTBa UCCIeI0BaTEeIbCKUX U TPOU3BOACTBEHHEIX 3a1ay.
B ux yucne: cucrema aHanu3a PUHaAHCOBBLIX TAHHBIX, TAKET MOHUTOPUHTA PabOTH PeaKTUBHBIX OBUTA-
Tenel, 6a3a JaHHBIX HAaOIIOMeHUM 3a acTepounamMu, 6a3a JaHHBIX MEOUIIMHCKOMN UHGOpPMAaIU, HECKOIb-
KO reorpadpudeckux uHpopManuoHHbx cucteM. POSTGRES Takike MCHOJIb30Bajica O OOy4eHUS B
HECKOIbKUX yHuBepcuretax. Hakonell, komnanus Illustra Information Technologies (1mo3xke crapmas
4acTeio Informix, KoTopas ceidac npuHanjaexkut IBM) BOCIOIb30Balach KOOOM U Hallljla eMy KOMMep-
yeckoe nmpuMeHeHnure. B koH1e 1992 POSTGRES ctan ocuoBHoU CYB]] Hay4YHOT 0 BEIYUCIIUTENBHOTO IIPO-
ekTa Sequoia 2000, onucaHHOTO B ston92.

B 1993 umncno BHEIIHUX IIONIb30BaTesed yaBOUIoCh. CTalmo 0YeBHOHO, YTO OOCIyKHUBAHUE KOIa U IIOf-
IepzKKa 3aHMMAaeT CIIMIITIKOM MHOT'O BpEMEHM, 1 ero He XBaTaeT Ha ucciaemoBaHus. 71 CHUXKEHUS 3TOH
Harpy3ku npoekT POSTGRES B Bepkiu Ol 0GUIIMATBHO 3aKPHIT Ha Bepcuu 4.2.

3.2. 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 U3MEHEHUH OH CcTall ObicTpee u ynobHee. Postgres95 Bepcuu 1.0.x paboTa npu-
mepuo Ha 30-50% 6vicTpee POSTGRES Bepcuu 4.2 (mmo Tectam Wisconsin Benchmark). ITomumo mcopas-
JIEHUS OIIMOOK, ITPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

* Ha cmeny sa3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHEN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnemgosana cBo€ uMsa ot PostQUEL.) ITog3ampock! He MOAaePKUBAIUCh MO BHI-
xoma PostgreSQL (cM. HUZKE), XOTSI UX MOXKHO OBLIIO HMUTHPOBATh B Postgres95 ¢ moMOIIIbI0 MOIb-
3oBaTenbCcKux pynkuuit SQL. Briu 3aHOBO peasn30BaHbl arperaTHble GyHKIINU. TakKe OsIBUIIaCh
moamepzKKa MpenlokKeHuss GROUP BY.

e Ins naTepakTUBHBIX SQL-3anpocos 6riyla pa3paboTaHa HOBas nmporpaMMa (psql), KoTopast UCIIOJIb-
30Bana GNU Readline. Ctapas nmporpamMma monitor crana He HyXKHa.

* TlogBunack HOBas KIUeHTCKasd Oubnuorekra libpgtcl gnsa nopaepxkku Tcl-knueHToB. [IpuMep 060-
JIOYKHY, pgtclsh, IPeACTaBIsaI HOBEEe KoMaHAH Tcl onsa B3anMopenicTBus IporpaMm Icl ¢ cepsepoM
Postgres95.

* BBl yCcoBepIeHCTBOBAH HHTepdelc [ paboTel ¢ 60IbIMUME 00beKTaMu. EQUHCTBEHHEIM MeXaHu3-
MOM XPaHEeHHUsI TAKKUX JaHHBLIX CTaJId WHBEPCHOHHBEIE 00heKThl. (MHBepcuoHHas ¢aiioBasi CuCTeMa
OblIa ymaneHa.)
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* VpamneHa cucTteMa IIPABUJI HAa YPOBHE 3K3E€MIIJIAPOB; II€PE3alluChIBAIOIINE IIDABUJIa COXPAHUIINUCE.

* C HUCXOOHBIM KOAOM CTa/IU PacCIpOCTPaHATLCA KpaTKHe ONMMCaHUSa BO3MOXKXHOCTEN CTaHAAapPTHOTO
SQL, a Takxke camoro Postgres95.

e Ins cOopku ucnomb3oBancs GNU make (BMecto BSD make). KpoMme TOro, cTamo BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemopuduimposanHoi Bepcueit GCC (ObI7I0 MCIIPaBieHO BEIpaBHUBaAHME
IaHHBIX).

3.3. PostgreSQL

B 1996 r. cTano moHATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIBITAHNE BpeMeHeM. MEI BRIOpasu HO-
Boe uMs, PostgreSQL, oTpaxkatoiiee cBsi3b Mexkay opuruHaiabHeiIM POSTGRES u 6ojiee mo3gHUMH Bep-
cuamu ¢ nogmepxkkou SQL. B To xxe BpeMsi, Mbl IPOOOJIZKUIIY HyMepaluo Bepcuil ¢ 6.0, BEpHYBIIUCH K
IOoCJIegoBaTENbHOCTH, HadaTou B ImpoekTe bepknu POSTGRES.

Postgres no-nipexxHeMy cumTaeTcsa opUIIMaIbHEIM UMEeHEM IIPOeKTa He TOJIBKO 110 TPagUuIluy, HO U IIOTO-
My, 4To Postgres npousrnocuts npoire, yeM PostgreSQL.

B mponecce paspaboTku Postgres95 ocHOBHBIMH 3ajadaMM OBIJIM ITOMCK UM IMOHWMAaHHUE CYIIEeCTBYIOIINX
mpobiieM B cepBepHOM Kome. C mepexonoM K PostgreSQL akIleHTH CMECTHUIIMCH K peann3allid HOBBIX
byHKIIME 1 BO3MOXKHOCTEM, XOTsI paboTa IPOA0JIZKAaeTCs BO BCeX HalpaBJIEHUIX.

4. CornawieHus

CrenymoIye CoTNalleHusT UCIOMb3YIOTCS B OMMMCAHUSIX KOMaH/: KBajipaTHhIe CKOOKM ([ ¥ ]) ob6o3Haya-
10T HeoOsi3aTenbHble YacTu. durypHble CKOOKM ({ ¥ }) ¥ BepTUKaabHasA depTa (|) 0603HAYaOT BHIOOD
OOHOTO U3 IPEI0KEeHHBIX BapuaHTOB. MHOTOTOYHE (. ..) O3HAYAeT, YTO IPEObIAYIITUI 3JIEMEHT MOXKHO
TIOBTOPUTR.

HNHorpa mnst scHoCcTu KoMaHasl SQL mpegBapsioTCs NpUrIallleHueM =>, a KOMaHaIbl 000JI0YKY — IPUTIa-
IIeHueM S.

ITog aOmMuHucmpamopom 3nech OOBIYHO ITIOHUMAETCSI YeJIOBEK, OTBETCTBEHHEIN 3a YCTAaHOBKY U 3aIlyCK
cepBepa, TOrfa Kak Nno/aib3o8amesb — KTO YTOOHO, KTO UCIIOJIL3yeT UM KeJlaeT UCII0JIb30BaTh JII000M
KOMIIOHEHT cucTeMbl Postgres Pro. 3T ponu He cneayeT BOCIPUHUMATD CIUIIKOM Y3KO, TaK KaK B 9TOU
KHUTE HET ONpeneléHHBIX QOMYIEHNH OTHOCUTEIbHO MPOIeAyP CUCTEMHOTO aAMUHUCTPUPOBAHMS.

5. Kak npaBunabHO cooOwmnTtb 00 oLLMOKe

Ecnu Br HatipméTe omubKy B Postgres Pro, matiTe HaM 3HATh O Hel. birarogaps BamieMy oT4é€Ty 00 omrnbke,
Postgres Pro crtanHet emé 0ojiee HamEXXHBIM, Bedb OaKe IIPU CaMOM BLICOKOM KadeCTBe Kofda HelIb3s
rapaHTUPOBATh, YTO KaXKAbIM O/10K U Kaxpaast ¢yHKIus Postgres Pro 6ymeT paboTaTh Be3Oe U IPHU TI0OBIX
006CTOSITENILCTBAX.

Cnenyrolye IpenioXKeHus IPU3BaHbl IOMOYb BaM B COCTABJIEHHUH OTYETa 00 omrubke, KOTOPBIM MOXKHO
OymeT o6paboTaTh 3¢ GHEKTUBHO. MEI He TpebyeM UX HEYKOCHUTEJILHOT'O BHITIOJTHEHMS, HO BCE XKe JIydllle
clenoBaTh UM Ijig obuiero 6ara.

5.1. AMarHocTtuka owmnbok

IIpexne yeM coobmiaTh 06 omubke, I0xXKalyHcTa, IPOYnTailiTe U IlepeuunTaiiTe JOKyMeHTaluo0 U yoenu-
Techb, YTO BOOOIIIe BO3MOXKHO CHejlaTh TO, YTO Bl XOTUTe. EC/IM M3 MOKYMEHTallMU HEesICHO, MOXKHO 3TO
cOenaTth UM HeT, IoXkainyicra, coobmuTe u 06 3ToM (Torfa 3To omubKa B foOKyMeHTaluu). Ecnu Bhsic-
HFAEeTCd, 4YTO IIPOrpaMMa JejiaeT 4TO-TO He TaK, KaK HAalluCaHO B JOKYMEHTaAlluK, 3TO TOXKe omubKka. Bot
JIVIIHL HEKOTOPRIE IIPUMEPHI BO3MOKHBIX OITNOOK:

¢ TIporpamMMa 3aBepIIIAeTCs C aBAPUHUHBIM CUTHAJIOM MJIH COOOIIeH1reM 00 omnbKe omeparnoHHON CH-
CTeMHI, YKa3hIBaloIlel Ha mpobieMy B mporpamme. (B KauyecTBe KOHTPIpUMEPA MOXKHO IIPUBECTH
coobIienne «HeT MecTa Ha IUCKe» — 3Ty MPOOIEeMY BEHI [OIXKHEI PEIIUTh CAMH.)

¢ IIporpaMma BHIOAET HENIPABUIbLHLINA PE3YIbTAT [JIsI JTIOOBIX BBOOUMAIX OaHHEIX.
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HporpaMMa OTKA3bIBA€TCsA IIPUHUMATh OJOIIYCTHUMEIE (COl"J'IaCHO )IOKYMGHTEILII/II/I) OAaHHBIE.

[IporpaMma NpUHUMAET HEJONYCTUMBIE HaHHBIE 0e3 coobmeHuss 06 ommbKe NIK TPEenynpPeRIeHU.
Ho nmomHMTE: TO, YTO BB CYUTAETE HEOOMYCTUMBIM, MBI MOKEM CUUTATH IPUEMJIEMEIM PaCIIUPEHU-
€M UJIM COBMECTHUMEIM C IPUHSTON TPAaKTUKOM.

He ymaétcs ycranoButh Postgres Pro Ha mogaepzkrBaeMoi miaT®opMe, BEITIOIHAS COOTBETCTBYIO-
e MHCTPYKIIUM.

3mech mmof «IIporpaMMOoli» IMOOpPa3yMeBaeTCsI MPOU3BOJIbHLIN UCIOMHAEMEbIN (aiis, a He UCKITIOUYUTEIBHO
CEepPBEPHEIN IIPOIIECC.

MennenHas paboTa WM BBICOKAS 3arpy3Ka PeCypcoB — 3TO He 0053aTenbHO omumbKa. Takke MOKET He
OBITH OITMOKOM KaKOe-TO HECOOTBETCTBHE CcTaHOapTy SQL, eciu TOJBKO SIBHO HE OEKJIapPUPYETCS COOT-
BETCTBHE B JaHHOM acCIIeKTe.

5.2. YTo cooOwaThb

Coobimas o mpobieMe, ITocTapaTeCch U3I0XKUTH BCe (pakThl. B KaxkgoMm oTyéTe 06 omubKe cruegyeT yKa-
3aThb:

TouHy0 MocienoBaTeIbHOCTh OEUCTBUM OJI BOCITPOU3BEeAeHMS ITPO0IeMbl, HaUYWHasA C 3anycka npo-
epammbl. OHa OOJIKHA OBITH CAMOIOCTAaTOYHOM; €CJIH BRIBOJ 3aBUCHUT OT MAaHHBIX B TAOIHIIAX, TO
HEeOOCTAaTOYHO COOOIIUTEL OOUH IUIIL SELECT, 6€3 mpedIlecTBYIOINIUX OIIePaTOPOB CREATE TABLE U
INSERT.

Jyamu#t popmaTt TecTa s mpobiem ¢ SQL — ¢aiin, KoTOpEIM MOXKHO ITepegaTsk mporpamMmme psql

u yBumgets mpobiemy. (M ybenurecs, 4To B BallleM daiine ~/.psglrc Hu4Yero HeT.) CaMbIl IIPOCTON
c11oco0 MOIy4YUTh TaKolU Gaiiyl — BEIIPY3UThH 00bABIEHUS Ta0OJIUIl U faHHble, He00X0OUMEIe OJIS CO-
3[aHus MOJIMTOHA, C TOMOILI0 pg dump, a 3aTeM Ho0aBUTL IpobIeMHEIH 3anpoc. [TocTapaiiTeck co-
KPaTUTh pa3Mep Balllero TeCTOBOTO IIPUMepPa, XOTs 3TO He abcomoTHO Heobxonumo. Ecnu ommbka
BOCIIPOU3BOOMUTCS, MBI HaliiéM €€ B 1I000M CItydae.

Ecnu Baie npuioxkeHUe UCIOIb3YeT KaKOU-TO APYrou KIueHTCKul nurepdetic, Hanpumep PHP, mo-
XKanyncra, IONLITalTeCh CBECTU OIINOKY K IIPOOIEMHEIM 3aIlIpocaM.

Pe3ynbTaT, KOTOPHIHA BH mojy4daeTe. Eciu ecTh coolleHre 06 ommnoKe, MOKaxKuTe ero. Eciau mpo-
rpaMMa 3aBepIIaeTcs OIIMOKOM OMepaIllMOHHON CUCTEMBI, COOOmKTe 0 Hel. ITu eciiu HUYero He
MIPOUCXOMOUT, OTPA3UTe 3TO. [laXke eCliu B pe3yJibTaTe BAIllero TeCTa IIPOUCXOOUT COOM MPOTPaMMEbI
WM YTO-TO OYEBUIHOE, MBI MOXKEM He HaOmIomaTh 9Toro y cebsi. ITpoie Bcero 6ymeT CKOMHUPOBATh
TEKCT C TEPMHUHAJIa, €CJIK 3TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BH ynoMuHaeTe coobiieHne 00 ommnbKe, I0XalyicTa, YKaXKUTe ero B Haubojiee OTHON
dopme. Hanpumep, B psql, st 3TOro cHavalla BEIIOTHUTE \set VERBOSITY verbose. Ecnu
BBI IUTUPYETE COOOIIEHUS U3 XKypHaia COOBITHI cepBepa, IPUCBOUTE ITapaMeTPy BHIIIOJIHE-
Hus log error verbosity 3HaueHUe verbose, YTOOHI XKypHas OblI Hanbonee MOAPOOHBIM.

ITpumeuyanue

B cimydyae KpUTHYECKUX OIMIMOOK COOOIIeHE Ha CTOPOHE KJIIMEHTA MOXKET He COEepKaTh BCIO
HeoOxomuMyto nHbopMaruio. IToxkanyicTa, TakxKe U3yYUTe KypHAJ cepBepa 6a3 HaHHBIX.

OueHb BaXKHO OTMETHUTh, KAaKOH pPe3yJIbTaT Bhl OXKUOAIN IIONYYUTh. [ToxKanyiicTa, IPUBOOUTE OXKHUIA-
eMBIN pe3ybTaT, eCIIH 3TO YMEeCTHO.

Bce mapaMeTphl KOMaHOHOM CTPOKM ¥ OPYTHE MapaMeTPH 3allyCKa, BKIIOYasi BCe CBI3aHHEIE TTepe-
MEHHBIE OKPYKEHUS UK Qaiabl KOHQUTypaluu, KOTOPhIE BEl U3MEHSIIIH.

xXxVii



[TpemucnoBue

¢ Bcé€, uTo BH Oejlajiid He TdK, KaK HAallUCAdHO B MHCTPYKIHUAX I10 YCTAaHOBKE.

* Bepcuto Postgres Pro. YTo6® BEISICHUTE BEPCUIO CEPBEPA, K KOTOPOMY BBl IOOKJTIOYEHEI, MOXKHO BHI-

IIOJIHUTh KOMAHAY SELECT pgpro_version() ;. BonbIIMHCTBO UCIIOIHSIEMBIX IIporpaMm TaKiXKe I10[1-
OepKUBAIOT MapaMeTp —-version; KAaK MUHUMYM [OJIXKHO paboTaTh postgres —-version W psgql —-—
version.

e CsepmeHus o miaatdopMe, BKIOYasa Ha3BaHWe U BePCHIO sapa, 6ubmuoreku C, XapaKTepPUCTUKH IIPO-
meccopa, IaMsTH U T. 1.

5.3. Kypa coobwaTb

B of6mem cnydae moceiiaTk coolineHus 00 ommbKax CiIemyeT o agpecy <bugs@postgrespro.ru>. MH
MIPOCUM Bac HamucaTh MHGOPMATHUBHYIO TEMY IIMChMa, BO3MOXKHO BKJIIOUMB B HEE YACTh COOOIIEeHUs 00
ommobxke.

He ortmpaBmsiiTe oT4éThl 00 ommbOKax, cunenuduyHbIX OJs Postgres Pro, Ha ampec MOOOepzKKU
PostgreSQL, tak kak Postgres Pro He mommepzxuBaeTcs coobirectBoM PostgreSQL. OpmHako BB MO-
XKeTe coo0IIaTh MO aApecy <pgsqgl-bugs@lists.postgresgl.org> 000 Bcex OmubOKax, CBSI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Bama ommbOKa He cBsg3aHa C ocobeHHOcTsMu Postgres Pro, He mochtaiTe cooOire-
HHUS B CIHCKHK PACCHIIKH [JIsi MOJIb30BATE/Iel, HAallpUMep B <pgsgl-sql@lists.postgresql.org> WX
<pgsql-general@lists.postgresql.org>. DTH PACCHUIKK MpedHa3HAYeHHI [Jig OTBETOB Ha BOIIPOCH
IIONTb30BaTeJIeH, ¥ UX MOOMUCUYHUKH OOBIYHO He XOTSAT IIoJIy4daTh coobIeHus o6 omubKax, 60ee Toro, OHU
BPSIO JIM UCIIPABAT UX.

Takxke, MMoXKaJyHncTa, He OTIIPaBJISAUTE OTYETH 00 ommbKax B CIIMCOK
<pgsgl-hackers@lists.postgresgl.org>. DTOT COHUCOK IIpeHa3Ha4YeH A oOCyKIOeHUs pa3paboTKu
PostgreSQL, u 6yneT nydiiie, ecinu coobiieHus 00 ommnbKax OyayT CyIIecTBOBaTh OTHENbHO. MEI IepeHe-
céM 0o0cyXkpeHue Ballel omubKY B pgsgl-hackers, ecnu cBsi3aHHasa ¢ PostgreSQL npobiema nmotpebyet
OOTIOTHUTEJTBHOTO PACCMOTPEHMS.
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HYacTtb |. BBenpeHue

IloGpo nmozxkasioBaTh Ha BCTpeuy ¢ Postgres Pro. B crnenyiomux rjiaBax BBl CMOXKeTe ITOJIyYUTh 0011ee mipeq-
cTaBieHue o Postgres Pro, pensauuoHHBIX 0a3ax JaHHBIX U si3bIKe SQL, ecnu BH el1€ He 3HaKOMEBI C 9TUMU
TeMaMHu. DTOT MaTepuan OyJeT IOHATEH Aaxe TeM, KTO o6afgaeT TOIbKO OOIIMMY 3HAHUSAMU O KOMITBIO-
Tepax. Hu oneIT mporpaMMupoBaHusl, HU HABBIKM MCIIONb30BaHusd Unix-cucteM He Tpebyiorcsi. OCHOBHasS
1eab 9TOM YaCTU — IIO3HAaKOMUTH BaC Ha IPaKTHUKE C KJIIOYEBEIMU aclieKTaMu cucteMul Postgres Pro, mo-
9TOMY 3aTparuBaeMble B HeM TeMbl He OyIyT pacCMaTpPUBATHCSA MaKCUMaIbHO I'Ty0OOKO U TIOJIHO.

ITpounTaB 3TO BBeAEeHUE, BbI, BO3MOXKHO, 3aX0TUTE nepeitu K Yactu I, uToOml momyuuTk 6osee popma-
M30BaHHOE 3HaHWe s13kiKa SQL, unmum Kk YacTu [V, mocBsmeERHOM pa3paboTke mpunoxkeHui oiust Postgres
Pro. s nsyuenuss SQL MOXKHO BOCIIOIb30BaTLCS IEMOHCTPAIIMOHHOM 0a30M JaHHBIX, OMMCAaHHOU B [1pu-
noxenuu M. TeMm ke, KTO yCTaHaBIMBaeT U aIMUHUCTPUPYET CepBep CaMOCTOSTEJIBHO, ClieyeT TakxKe
npouyuTtaTs JacTs III.




Nnasa 1. Havyano

1.1. YcTaHOBKaA

[Ipexkpne yeM BB CMOXKETe UCIOIb30BaTh Postgres Pro, BBl KOHEYHO JOJIXKHEL €70 YCTaHOBUTL. OOHAKO
BO3MOXKHO, 4TO Postgres Pro yXxke ycTaHOBIIeH y Bac, 1100 IOTOMY YTO OH BKJIIOUEH B Ballly OIlepalloH-
HYIO CUCTeMY, Tu0O0 ero yCTaHOBUJI CUCTEMHEIN agMUHUCTPaTop. ECiu 3TO Tak, 00paTUTECh K JOKYMEH-
Talluy II0 OIEePAalMOHHON CHCTEMeE UJIU K BallleMy agMUHUCTPATOPY ¥ Y3HaUTe, Kak MOJIyYUTh JOCTYI K
Postgres Pro.

Ecnu BeI ycTanaBnusaeTe Postgres Pro caMocTosiTENIBHO, BOCIONB3YUTECh MHCTPYKIIUSIMHU 10 YCTAHOBKE
(I'nmaBa 16), a 3aKOHYUB YCTAHOBKY, BEPHUTECH K 9TOMY BBemeHUI0. O0s3aTeIbHO TPOYUTAUTE M BHIIOJ-
HUTE yKa3aHUus 10 YCTAHOBKE COOTBETCTBYIOIINX IEPEMEHHEBIX OKPYKEHU .

Ecnu Bam agMUHUCTPATOP BBITIOIHUI YCTAHOBKY He C TapaMeTpaMU 110 YMOJTYaHUI0, BaM MOXKET IIOTpe-
0oBaThCS IIPOJENaTh HOIIOIHUTENbHYIO paboTy. Hanprumep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH Ha yaa-
JIEHHOM KOMITBIOTEPE, BaM HYKHO OyIeT yKa3aTh B IePEeMEHHOM OKPYKEHUA PGHOST MMS 3TOTO KOMITBIO-
Tepa. BeposiTHO, TakXKe IPUOETCS YCTaHOBUTE IIePEMEeHHYI0 OKPYKeHUsI PGPORT. To eCThb, €CIIU B IIEITa-
eTech 3allyCTUTh KJIMeHTCKOe IIPUJIOKEeHNe 1 OHO COO0IlaeT, YTO He MOXKeT IIOOKII0YUThECA K 6a3e gaH-
HBIX, BB IOJIZKHEI 0OPATUTHCS K BallleMy agMUHUCTPaTopy. Eciiu 5To BBl caMu, BaM ClleyeT 00paTUTHCS K
OOKYMeHTaluuu ¥ yOeoUuThCS B IPaBUIIBHOCTU HAaCTPOUKY OKpYyzKeHUs. ECIu BE He IOHSIN, O Y4EM 3[€eCh
UOET pedb, IeperauTe K CIenyIoIeMy pa3meiny.

1.2. OCHOBbI apXUTEKTYpPbI

IIpexpme yeM IPOJOJIKUTH, BBl HOJIXKHBEI Pa300paThCsi B OCHOBAX apXUTEKTYPHl cucteMul Postgres Pro.
CocTaBUB KapTUHY B3auMOOeuCTBUA dacTeu Postgres Pro, BEI CMOXKeTe JIydIlle HOHATH MaTepuall 9TOu
TJIaBHL.

T'oBOps TeXHUYECKHUM SI3BIKOM, Postgres Pro peann3oBaH B apXUTEeKType KIueHT-cepBep. Pabouwnii ceanc
Postgres Pro BKJto4aeT cieayioiiie B3auMOAeCTBYIONINE ITPOLECCH] (IIPOrpaMMHI):

e T'7aBHBIN CepPBEPHLIN IIPOLECC, YIIPaBsomni ¢gaiimamMmu 6a3 JaHHBIX, TPUHUMAIONIUN ITOOKIIIOYEHUST
KJIMEHTCKUX ITPUIOXKEHUN 1 BLITTOMHSIIONINY Pa3IuYHbIe 3allpPOChl KIMEHTOB K 6a3aM mHaHHBIX. JTa
nporpamMMa cepBepa B]l Ha3kIBaeTCs postgres.

¢ KnneHTCKOe IPUI0XKEHUE IOIb30BATENSI, XKealolllee BHIIONHATE oepaluu B 6a3e maHHBIX. Kou-
€HTCKME IIPUI0KEHUST MOT'YT OBITh OUeHb Pa3HOOOPA3HBIMIU: 3TO MOXKET OBITh TEKCTOBAS YTUIUTA,
rpadudeckoe IPUIOKEeHNe, BeO-cepBep, UCIONIb3YIomuil 6a3y maHHBIX A1 0ToOpa>keHus BeO-cTpa-
HUII, UK CIIeIIaIn3UPOBAHHBIA UHCTPYMEHT O obcnyxuBauus BIl. HeKoTophle KITMEHTCKUE IIPHU-
JIOJKEHUS TIOCTaBJISIOTCSA B cocTaBe nucTpubyTuBa Postgres Pro, ogHako GOBITMHCTBO CO37AIOT CTO-
POHHUE pPa3pabOTUYUKH.

Kak ¥ B Opyrux TUNIUYHEIX KJIMEHT-CEPBEPHEIX IIPUIIOXKEHUAX, KIIUEHT U CepBep MOI'YyT paclojaraTrbCs
Ha pa3HBIX KOMIbIOTepax. B aToMm cnydae oHU B3auMopeHcTBYIOT o ceTu TCP/IP. BaxxHo He 3a0vIBaTh
9TO U MOHUMATh, YTO (paiibl, OCTYIIHEIE HA KJIMEHTCKOM KOMITLIOTEPE, MOTYT OBITH HEOOCTYIIHEI (MU
OOCTYIIHBI TOJIBKO 10T OPYTUM UMeHeM) Ha KOMIIbIOTEpe-CepBepe.

CepBep Postgres Pro MmoxkeT 00CTyK1BaTh OOHOBPEMEHHO HECKOJILKO MOOKTIOYEeHU N KITUeHTOB. [IJ15 3To-
TO OH 3allyCKaeT («IIopoXkKaaeT») OTAEJIbHBIN NPOILEeCC OJId KaXKOoro IMOoOKJIoYeHnsa. MOXKHO cKa3aTh, UYTO
KJIMEHT U CePBEPHLIH IIpoIecc oOIaloTCsA, He 3aTparuBasi TJIaBHEIM IIPOIECC postgres. TakuM oOpas3om,
TJIaBHHIM CEPBEPHEHIM ITPOIleCC Bcerma paboTaeT M OXKHUOAET MOOKIIIOUEeHUs KIMEeHTOB, IPUHUMAS KOTO-
phle, OH OpraHU3yeT B3aUMOAEUCTBUE KIIMEHTa U OTHOENbHOTO CEPBEPHOrO Ipoilecca. (KoHeYHO BCE 3TO
TIPOUCXOOUT He3aMeTHO [JIs II0Jb30BaTeJIsI, a 9Ta CXeMa pacCMaTpUBaeTCs 3MeCh TOJIBKO AJIS ITOHUMa-
HUS.)

1.3. Co3paHue 0a3bl AaHHbIX
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ITepBoe, Kak MOXKHO ITPOBEPUTH, ECTH JIU Y BaC AOCTYII K cepBepy 0a3 JaHHBIX, — 9TO IIONBITATHCS CO30aTh
0a3y manHbIX. PaboTarommii cepep Postgres Pro MoxeT ynpaBisiTh MHOKECTBOM 0a3 aHHBIX, YTO I03-
BOJISIET CO3[aBaTh OTHENbHBIE 0a3kl JaHHBIX AJIST PA3HBIX ITPOEKTOB U MOJIh30BaTEIIEH.

Bo3MOKHO, Balll afMUHHUCTPATOP yKe co3pmast 0a3y HaHHEIX OJIS Bac. B 3TOM ciiydae BE MOXKETE IIPOILy-
CTUTB 9TOT 3TAll ¥ IEPEUTH K CIIEAYIOIMEMY Pa3meny.

151 co3maHust 0a3bl MAaHHLIX, B 3TOM IIPUMEpPe Ha3BaHHOM mydb, BEIIIOJHUTE CIIEOYIOITYI0 KOMaH/IY:
$ createdb mydb

Ecnu BHI He yBUOUTE HUKAKHX COOOIIEHUM, 3HAYUT Oepalus Obljia BEIIIOTHEHA YCIEITHO U ITPOOOIzKeHHe
9TOr0 pasfesia MOXKHO IPOIYCTHUTE.

Ecnu BuI BUOUTE C006].T.IeHI/Ie THUIIA:
createdb: command not found

3HauuT Postgres Pro He GBI yCTaHOBIEH IIpaBUibHO. JINO0O OH He yCTaHOBJIEH BOOOIIe, 100 B IIyTh II0-
HUCKa KOMaH[, 000JIOYKY He BKIIIOYEH ero KaTanor. ITonpoOyiiTe BEI3BaTh Ty Ke KOMaHOy, yKa3as abco-
JIIOTHHIYA Iy Th:

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

Y Bac 9TOT OyTh MOXKET OBITh OPYTUM. CBSIKUTECH C BalllMM afMUHHUCTPATOPOM UJIM IIPOBEPHLTE, KaK OBIJIN
BBITIOJTHEHHBI MHCTPYKIIMHU 10 YCTAHOBKE, YTOOHI MCIIPABUTh CUTYALIMIO.

Emeé oquH BO3MOXKHEIN OTBET:

createdb: He ymanoch HNOOKIIOUHUTLCY K Oaze postgres:
He yOalocCh IOIKNOYUTbBCYI k cepBepy: No such file or directory
OH meHCTBUTENbHO pafoTaeT NOKAalNbHO U MIPUHUMAET
coenuHeHud uyepes Unix-cokxer "/tmp/.s.PGSQL.5432"?

9To 03HAYAaeT, YTO cepBep He paboTaeT UIH createdb He MOXKET K HeMY ITOOKIIOUUTLCA. M B 9TOM cliydae
TIePecMOTPUTE UHCTPYKIIUHU I10 YCTAaHOBKE MU 00paTUTECh K aAMUHHUCTPATOPY.

Takzke BEI MOJKETE IIOJIyYUTh COOOIIEHUE:

createdb: He ypanoch NOOKNIOUHTLCHA k 6ase postgres:
BAXHO: ponbp "joe" He cymecTByeT

roe GUrypupyerT Ballle UM II0JIb30BaTeId. ITO TOBOPUT O TOM, UTO aIMUHUCTPATOP HE CO3Tall YIETHYIO
3anuch Postgres Pro mns Bac. (Yué€tHble 3anucu Postgres Pro oTnm4aloTcst OT YY4ETHBIX 3alUCeEN IT0JIb30-
BaTesiel ONepaluoOHHON CUCTEMEI.) EC/iM BBl caMU ABJIS€TECh aIMUHUCTPATOPOM, npouyuTtaute ['masy 20,
TIOe HalKucaHo, KakK CO3[aBaTh YYETHEIE 3aluCH. [I/19 cCO3maHusa HOBOTO IT0JIb30BAaTeNIS BEL MOJIKHEI CTaTh
TI0JIb30BATEJIEM OIIEPAIMOHHOM CUCTEMEI, IO UMEHEM KOTOpPOTro Obli ycTaHoBIEH Postgres Pro (06b19HO
9TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HaueHO MM I10/Ib30oBaTens Postgres Pro, He coBmapgaro-
mee ¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HYXKHO SIBHO yKa3aTh Ballle UM II0JIb30BaTens Postgres
Pro, ucnionb3ys K04 -U UJIM YCTAHOBUB IEPEMEHHYIO OKPY2KEHUSA PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh ITONH30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MaHHBIX, BRI YBUOUTE
COOOIIIeHHEe:

createdb: cosmaTs 6a’3y OaHHEIX He yIaloCh:
OIIMBKA : HeT IpaB Ha co3daHue 6as3bl OaHHBIX

Co3zmaBaTh 0a3bl JaHHHIX Pa3pelleHo He BCeM mojb3oBaTensiM. Eciu Postgres Pro oTka3slBaeTcs co3ma-
BaTh 0a3bl MAHHBIX [JIsI BaC, 3HAUUT BaM HE0OXOOMMO COOTBETCTBYIOIIlee pa3permieHue. B aToM ciydae
ob6paTuTech K BallleMy afMUHUCTPaTOpPy. Eciu Bul ycTaHaBinuBanu Postgres Pro camu, To Ojist menei 3To-
TO BBEJIEHUS Bhl HOJIZKHEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTels, 3alycKalomiero cepsep BII. !

1 . . .. . .

OOGBSICHUTD 9TO TIOoBefeHue MOXKHO TaK: YUETHBIE 3alliCH I10JIb30BaTesel Postgres Pro ornuyarrcs ot YYEeTHERIX 3alliCeH OIlePalOHHOU CUCTEMHBL. HpI/I IIOOKITIOYEeHUN
K Oaze JAHHBIX BBl MOXKeTe yKa3aTh, C KaKMM HUMEHEeM II0JIb30BaTeJIsd Postgres Pro HY2XKHO IOOKITIOYAaTbCA. ITo YMOJTHYaHUIO K€ HCIIONIb3yeTCsA UMA, C KOTOPBIM BBI
3aperuCTpupoOBaHEI B OHepaHI/IOHHOI:I CucTteme. HpI/I 9TOM IIOJTy4aeTCs, 4TO B Postgres Pro BCerpa eCcTb y‘{éTHaH 3anucCh C UMEHeM, COBIIaQAAI0IUM C UMEHEeM CHUCTEMHOT O
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BBl TakXxKe MozxKeTe co3faBaTh 0a3bl MAaHHBIX C OPYTHUMH HMeHaMmu. Postgres Pro mo3BosisieT co3maBaTh
CKOJIBKO YyTOomHO 0a3 maHHBIX. MMeHa 60a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBO/IOB. B KauecTBe uMeHu 6a3bl HaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTUIUTH IPenIojiaraloT TaKoe UMs II0 YMOJIYaHHIO0, TaK YTO BBl CMOXKETe YIPOCTUTb BBOI KO-
MaHp. YToOs co3maThk 0a3y JaHHBIX C TAKUM HUMEHEM, IPOCTO BBEOUTE:

$ createdb
Ecnu BeI 60JIbIlIE HE XOTUTE MCIIOJIL30BaTh Ballly 0a3y mMaHHLIX, B MOXKETe yaanuTh e€. Hampumep, ec-

M BHI Bragejien (co3maTenb) 6a3bl JAHHBIX mydb, BBl MOXKETE YHUYTOXKUTH €€, BBIIOJIHUB CJIEOYIOIIYIO
KOMaHLYy:

$ dropdb mydb

(9ta koMaHOa He cuuTaeT uMeHeM BJl 0 yMOJTYaHUIO UMS TEKYIIETr0 II0JIb30BATEsI, BhI MOJIKHEI SIBHO
yKa3zaTh ero.) B pe3yneraTe 6ymyT GuU3NUECKH yaaneHbl Bce ¢Gaiiibl, CBsIi3aHHbIe C 6a30¥ JaHHBIX, M TakK
KaK OTMEHUTD 3TO AeHCTBUE HeIb3s, He BRHITIONHSANTE €ro, He IOOyMaB O ITOCJIEICTBUSIX.

Y3HaThk 0 KOMaHfax createdb ¥ dropdb 60JbIlle MOXKHO B ciipaBKe createdb u dropdb.

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

Co3pmaB 6a3y maHHBIX, BB MOXKeTe 00paTUThCS K HEM:

e 3amnycTuB TeEpMHHAIbHYIO IporpaMMy Postgres Pro mog Ha3BaHueM psql, B KOTOPOM MOXKHO UHTEP-
aKTHBHO BBOIOUTH, PE€aKTHUPOBATh M BHIIOIHATE KOMaHOL SQL.

e Hcnomnb3ys CyIllecTBYyIOUMe rpadruyecKrue UHCTPYMEHTH], HanpuMep, pgAdmin unu opucHBIN nakeT
c moxpmepzxkkot ODBC unu JDBC, T03BONSIONINIY CO30aBaTh U YIPABIIATh 0a30¥ MaHHBIX. ITH BO3-
MOXKHOCTH 37IeCh He pacCMaTpPUBAIOTCH.

e HamwmcaB coGCTBEHHOE ITPUIIOKEHUE, UCIIONb3YysI OJUH U3 MHOXKECTBA HOCTYITHHIX SI3BIKOBBIX HHTEP-
deiicos. [ToopobHee 3TO paccMaTpuBaeTcs B Yactu V.

Y1068 paboTaTh C IPUMEPAMH 3TOT'0 BBEIEHUSI, HAYHUTE C psqgl. [IOOKIIOYUTHCS C €ro MMOMOIIILI0 K 6a3e
MaHHBIX mydb MOXKHO, BBEIST KOMaH/Y:

$ psql mydb
Ecnu ums 6a3bl JaHHBIX HEe YKa3aTh, oHa OyneT BeIOpaHa 110 UMeHM MoJjib3oBaTensa. O6 9ToM yxkKe paccka-
3BIBAJIOCH B IIPEOBIAYIIEM pa3felle, IIOCBIIIEHHOM KOMaHIe createdb.
B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (13.21.1)

Type "help" for help.

mydb=>

ITocnenHsiss CTPOKA MOXKET BHITISIIETh U TakK:

mydb=#

YTo moKa3kIBaEeT, YTO BEHL SIBJISIETECH CYIEePIIOJIb30BaTeIeM, U TaK CKopee BCero OyneT, eCJIii BBl yCTaHaB-
nMBanu 9K3eMIisap Postgres Pro camu. B aToM ciydyae Ha Bac He OyOyT PacIpPOCTPAHSITHLCSI HUKaAKHE
OrpaHUYEHUS OOCTyIa, HO OIS Ilefled JaHHOI'O BBeJeHUs 3TO He BaXKHO.

Ecnu BB CTONIKHYJIUCH C TTPO0JIeMaMH ITPH 3aIlyCKe psgl, BEPHUTECH K IPedbIayIieMy pasmeny. KomaHmsr
createdb M psql IMOOKITIOYAIOTCS K CEPBEPy OOMHAKOBO, TaK YTO €C/Ix IIepBas paboTaeT, mojaxKHa pabo-
TaTh U BTOPAs.

INTocnepHss CTpOKa B BEIBOME psgl — 3TO NpHUIJallleHHe, KOTOPOe MOKAa3bIBaeT, YTO psqgl KAET BalIUX
KOMaH/ U BhI MOKeTe BBOAUTL SQL-3ampockl B pabouei cpefie psql. [TompobyiiTe 3T KOMaH/IH:

mydb=> SELECT pgpro_version();

II0JIb30BaTeJIsA, 3allyCKalolllero Cepsep, U K TOMYy K€ 3TOT II0JIb30BaTeJIb BCerna UMeeT IIpaBa Ha COo3[aHue 6a3 maHHBIX. Y 4TOOBI MOOK/IIOYUTHCS C UMEHEM 3TOr0
II0JIb30BATEIISA Postgres Pro, He00s3aTEIbHO BXOOUTE C 9TUM UMEHEM B CHUCTEMY, OCTAaTOYHO Be3[e IiepefasaTh €ro C mapaMeTpoMm —U.
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version

PostgresPro 13.21.1 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 mporpamMme psql eCTh MHOXKECTBO BHYTPEHHUX KOMaH]I, KOTOPLIE He sIBA0TCs SQL-onmepaTtopamu. OHu
HaAYMHAIOTCSA ¢ 0OpaTHOM KOCOM 4epThl, «\». Hampumep, BBl MOXKeTe IMOYYUTh CIIPABKY 10 PA3JIMYHBEIM
SQL-komangam Postgres Pro, BBeps:

mydb=> \h

YTOGHL BEIUTHU U3 psqgl, BBEOUTE:
mydb=> \q

U psql 3aBEPIIUT CBOIO paboTy, a BEI BEPHETECH B KOMaHOHYI0 000JI0YKY OIMepaIrMoOHHON cucTteMel. (UTo-
OBbI y3HATh 0 BHYTPEHHUX KOMaHOaX, BBEAUTE \ ? B IPUTJIAIlIeHuY KOMaHIHOM CTPOKHU psql.) Bce Bo3MoxK-
HOCTH psql JOKYMEHTHPOBAHHI B CIpaBKe Ps(l. B 3ToM pyKoBOICTBe MHI He OyOeM MCIOJIb30BaTh 3THU
BO3MOXKHOCTHY SBHO, HO BHI MOXKETE U3YYUTh UX U IPUMEHSTH IIPU YIOOHOM ClIydae.




NnaBa 2. A3bIK SQL

2.1. BBepeHue

B sTo1i rmaBe paccMaTpuBaeTcs Ucnonab3oBanue SQL Oy BEIIOIHEHU IPOCTHIX onlepanuii. OHa Ipu3Ba-
Ha TOJIBKO IO3HAKOMUTH Bac ¢ SQL, HO HU B Koell Mepe He IPeTeHAYET Ha UCUYepIbIBalllee pyKOBOLACTBO.
ITpo SQL manmcaro MHOXKeCTBO KHUTI, BKIodasa melt93 u date97. Ilpu sToM cnemyeT y4UTHIBATh, UTO
HEKOTOpHIe BO3MOXKHOCTH sI3bIKa Postgres Pro sBnsi0TCS pacmupeHusiMu cTaHOapTa.

B crenymomux mpuMepax MH IIpedrnojaraeM, YTO BEl co3fany 6a3y HaHHBIX mydb, KaK OIMHMCAHO B IPEIbI-
OyIIeH riaBe, ¥ CMOTJIM 3allyCTUTh psql.

2.2. OCHOBHbIE NOHATUA

Postgres Pro — aTo pessiuuoHHas cucmema ynpasaeHus 6azamu 0aHHbix (PCYB]I). 9To 03Ha4aeT, YTO
9TO CHCTEMaA YIIpPaBJIeHUS HaHHBIMH, IIPEeACTaBIeHHBIMU B BUge omHouweHull (relation). OTHoOIEeHE —
9TO MaTeMaTUYECKH TOUHOoe 0003HaYeHue mabiulbl. XpaHeHHe TaHHBIX B TaOIHIIaX TaK pacopocTpaHe-
HO CEerofHs, YTO 9TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHUaHTOM, XOTSI €CTh MHOXKECTBO OPYTUX CIIOCOOO0OB
opraHu3anuu 6a3 maHHBIX. Hampumep, dainsl u Kataaoru B Unix-momoOHBIX OIEPalMOHHBIX CUCTEMax
00pa3yioT nepapxuiecKyro 6a3y JaHHBIX, a CETOIHS aKTUBHO Pa3BUBAIOTCS 0O BEKTHO-OPUEHTUPOBAHHEBIE
0a3bl MaHHBIX.

JItobas Tabnulla mpencTasiisgeT co00M UMeHOBaHHLIM Habop cmpok. Bce cTpoky TabIUILEI MMEIOT OOUHa-
KOBBIM HabOp MMEHOBAHHBIX CMO016U,08, TPU 3TOM KaXKA0OMY CTOJIOLY Ha3HAYAETCs ONPENESIEHHBINA THUII
OaHHBIX. XOTsI MOPSIIOK CTOIOIIOB BO BCEX CTPOKaxX (MKCUPOBAH, BA’KHO MOMHUTH, YTOo SQL He rapaHTu-
PyeT Kakou-mmubo MOPSA0OK CTPOK B Tabulle (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH IIPHU BRIBOZE).

Tabnuiel 06beIUHSAIOTCS B 623kl JaHHEIX, a HAOop 6a3 MaHHEBIX, YIPaABISEeMBIH OTHUM 3K3EMIIISIPOM Cep-
Bepa Postgres Pro, o6pa3syet ks1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MOXKeTe co3maTh Taﬁnnuy, YKa3aB €€ uMs u IIepe4dYurcCiiuB BCe€ UMEHa CTOJIGI_IOB 1 UX THUIIBIL:

CREATE TABLE weather (

city varchar (80),

temp_lo int, —— MHHHMMallbHAad TeMIepaTypa IOHI
temp_hi int, —— MakCHMalbHad TeMIepaTypa IOHI
prcp real, —— YPOBEHBb 0OCanxoB

date date

)i

Bech 5TOT TEKCT MOXKHO BBECTHU B psql BMECTe C CUMBOJIaMH IIepeBoda CTPOK. psgl IMIOHUMAET, 4YTO KO-
MaHOa IIPpOoOOoJIZKaeTCs 0O TOYKH C 3arsiTou.

B komanmax SQL M0OKHO CBOOOTHO MCIIOIE30BaTh IPOOEIbHBIE CUMBOJIHI (IIpOOEbl, TAOYISIIUN U IIepe-
BOABI CTPOK). DTO 3HAYHT, YTO BEI MOXKETE BBECTH KOMAHIY, BEIPOBHSB €€ MO-IPYTrOMY UJIH JaXKe YMECTHUB
B OOHOM cTpoKe. [IBa MuHyca («—-») 0003HaYarOT HayaJjio KOMMeHTapus. BCcé, 4To UAET 3a HUMHU 10 KOHIIa
CTpPOKU, urHopupyetrcsa. SQL He 4yBCTBUTEJIEH K PETUCTPY B KJIIOYEBHIX CJIOBAX U UAeHTUDUKATOPAX, 3a
UCKII0YEeHNEM UIeHTU(PHUKATOPOB, B3ATHIX B KaBLIYKY (B JTaHHOM CJIy4dae 3TO HEe Tak).

varchar (80) oIpenessaeT TUN JaHHBIX, OOIIyCKaIOIIUY XpaHeHUE ITPON3BOIbHBIX CUMBOJIbHBEIX CTPOK OJIN-
HOM 00 80 CUMBOJIOB. int — OOBIYHLIN ITEJIOYNCIEHHEIH THII. real — THII IJIS XPaHEHUS YHUCEJI C IIJIaBalo-
el TOYKOM OMMHAPHOM TOYHOCTH. date — TuIl gaThl. ([Ja, cTonbelr Tuila date TaKXKe Ha3bIBAETCHA date.
910 MoxKeT OBITh yOOOHO UIKM BBOOUTH B 3a0/1yKIeHNe — KaK II0CMOTPETh.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUITHI SQL: int, smallint, real, double precision, char (N),
varchar (N), date, time, timestamp M interval, a TaKXKe OPyrue YHUBePCAJIbHBIE TUIIB U OoraTelf Ha-
60op reomeTpudeckux TUOB. Kpome Toro, Postgres Pro MoxKHO pacIIupsTh, co3maBasi Ha0op coOCTBEH-
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HBIX TUIIOB maHHBEIX. Kak crmencTBue, mMMeHa TUIIOB He SBIISIIOTCS KJTIOUEBBIMU CJIOBAMY B AaHHOW 3aIIUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mJist peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

Bo BTOpPOM mpuMepe MBI COXpPaHUM B TabJIHIle TOPOa M X reorpauiecKoe I0JI0KEeHHe:

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

)i

3mech point — IpuMep clienupUUIeCcKOro Tula gaHHbX Postgres Pro.

Haxkowner, ciaenyeT CKa3adTh, 4YTO €CJIM BaM Oosblille He HY2KHa Kakasi-nmubo Tabuila, Ui BE XOTUTE Iiepe-
co3maTh eé II0-OPyroMy, BBl MO2XKeTe YOAJIUTh eé, UCIIONIB3y4d CIIEeOYIOIIYI0O KOMaHOy:

DROP TABLE wmMdg_TabaHIEL;

2.4. LobaBneHue CTpPOK B Tabnuuy

7151 moGaBIeHusT CTPOK B TAOJIMILY MCIIOIB3YETCS OIIepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeTbTe, UTO [JI BCEX TUIOB NAaHHHBIX NPUMEHSIOTCS JOBOJIBHO O4YeBUIOHBEIE popMaThl. KOHCTAHTHI, 3a
UCKITIOUYEHWEM TPOCTHIX YHCJIOBHIX 3HAYEHMUM, OOBIYHO 3aKJ/II0YAalOTCS B alloCTPO(dHI ('), KaK B JaHHOM
npuMmepe. Tun date Ha caMoOM Jejie OUeHb I'MOO0K U IIPUHUMAaeT pa3Hble GopMaThl, HO B TaHHOM BBEJIEHUU
MBI OyIeM MPUuaepzKUBaATLCS IIPOCTOT0 M OMHO3HAYHOTO.

Tun point TpeOGyeT BBOOA MTaphkl KOOPAUHAT, HATIPUMEP TaKUM 00pa30oM:

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

I[Toka3aHHBIN 3[IeCh CUHTAKCHC Tpe6yeT, 4yTOOBI BEI 3aIIOMHMJIN IIOPAO0K CTOHGI_IOB. MOXKHO TakKxKe Ipu-
MEHUTH aJIbTEPHATUBHYIO 3allUCh, II€PEYUCIIUB CTOJ'I6I_IBI SABHO:

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

Br1 MmoxkeTe IIePevYucCiIuTh CTOJ'I6L[bI B OPYI'OM IMOPsAOKeE, €CJIX 2KeJjlaeTe OIIYyCTHUThL HEKOTOPEIE U3 HUX, Ha-
IpUMeEP, eCIU YPOBEHL 0CaAKOB (CTOJIOEl] Prcp) HEM3BECTEH:

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

MHOFI/Ie pa3pa60T111/1K1/1 Hpe,'E[l'IO‘-II/ITaIOT SBHO nepeqncns{TL CTOJ'I6]_[BI, a He I10J1IaraTbCda Ha UX HOpHHOK B
Tabnuiie.

IMoxamnyicTa, BBeOUTE BCe IT0OKa3aHHbBIE BHIIIIE KOMAHIE, YTOOBI Y BaCc OBLIN MaHHBIE, C KOTOPEIMU MOXKHO
OymeT paboTaTh mablle.

BuI Takke MoOXKeTe 3arpy3uTh OOIbIION 00BEM HAHHEBIX U3 OOBIYHBEIX TEKCTOBHIX (DaiioB, IPUMEHUB KO-
MaHAOy COPY. OObIYHO 3TO OymeT OGBICTpPee, TaK KaK KOMaHfaa COPY ONTHUMH3UPOBaHA [JII TAaKOTO IIpUMe-
HEHUS, XOTS U MeHee TubOKa, ueM INSERT. Hampumep, €€ MOKHO UCIIOIb30BaTh TakK:

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

37ech TTOApa3yMeBaeTCs, YTO MaHHBIM (ail JOCTyIeH Ha KOMITbIoTepe, TAe paboTaeT CepBEePHHBIH IpO-
1lecc, a He Ha KJIMEHTe, TaK KakK yKa3aHHBIY (aiin OygeT mpoynTaH HEIIOCPEOCTBEHHO Ha cepBepe. ITo-
IpobHee 06 3TOM BBl MOXKETe y3HaTh B onucanuu komauasl COPY.

2.5. BbinosiHeHMue 3anpoca

YTo0OBI HOTYYUTh HaHHBIE U3 TAOIUITLI, HYXKHO BBIIOJIHUTE 3anpoc. [ 3Toro mpemgHa3HadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJILKUX YacTel: BLIOOPKHU (B KOTOPOI MEePEeYUCIITIOTCS CTOIOITLI, KO-
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TOPBIE MOJIKHEI OBITh IOJIyYeHBI), CIIMCKa TaOmuIl (B HEM IMepPedUuCIITIOTCS TaOIUIlbl, 13 KOTOPHIX OyOyT
TMONTy4YeHbl JaHHEIE) ¥ Heo0s3aTeJIbHOTO YCIOBHUS (OIIpemessiomero orpanudenus). Haopumep, 4TOOH
TIOJTYYUTDb BCE CTPOKM TAOUIIE weather, BBEOUTE:

SELECT * FROM weather;
3JIGCB * — 39TO KpaTKoe o003HaYeHNe «BCexX CTOJ'I6I_IOB>>. ! Takum 06pa30M, 3TO PAaBHOCHUIIBHO 3aIlUCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pesynbTaTe ODOJIXKHO IOJIYYUTHCH:

city | temp_lo | temp_hi | prcp | date
——————————————— B s e s ittt e
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 cmrcke BHIOOPKHM BBl MOXKETE IMHCATh HE TOJIBKO CCHIJIKHM Ha CTOJOIIE, HO M BRIpakeHusi. Hampumep,
BBl MOKETE HalluCaTh:

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)

OOpaTuTe BHUMaHNE, KaK IIPEIIoKEeHNe AS IT03BOJISIeT IePerMeHOBaTh BEIXOOHOM cTonbelr. (CaMo CII0BO
AS MOKHO OITyCKaTh.)

3ampoc MOXKHO HOIOJTHUTH «YCJIOBUEM», OOABUB IIPEmyIOKeHWe WHERE, OrPAaHUYHBAIONIEE MHOXKECTBO
BO3BpalllaeMEIX CTPOK. B IpeniokKeHUn WHERE yYKa3bIBAeTCs JIOTMYECKOe BEIpakeHue (IpoBepKa NCTUH-
HOCTH), KOTOPOE CIyKUT GUIBTPOM CTPOK: B pe3yJibTaTe 0Ka3bIBAIOTCS TOJIBKO T€ CTPOKH, AN KOTOPHIX
9TO BHIpaXKeHHWe MCTUHHO. B 3TOM BEIpaXXKeHUU MOT'YT IPUCYTCTBOBAThH OOBIYHEIE JIOTHYECKHe OIIepaTo-
p®L (AND, OR M NOT). Hanmpumep, cienylommii 3anpoc nokaxeTt, Kakas rnoroga 6wiia B Can-OpaHIIMCKO B
OOXKIOJIMBHIE THHU:

SELECT * FROM weather

WHERE city = 'San Francisco' AND prcp > 0.0;
Pesynbrart:
city | temp_lo | temp_hi | prcp | date
——————————————— +-——t
San Francisco | 46 | 50 | 0.25 | 1994-11-27
(1 row)

BbI MOKETE TIONTYYUTE PE3YJIBTATH 3ampoca B OMPeAeNéHHOM MOPSOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date
——————————————— o
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29

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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San Francisco | 46 | 50 | 0.25 | 1994-11-27

B 3ToM npumepe OpPSAOOK COPTUPOBKHU OIIPENESIEH He ITOTHOCTHIO, TI03TOMY BBl MOXKETE IIOJIYyYUTh CTPO-
ku CaH-OpaHIucKo B m000M mopsimke. Ho BB Bcerga mojiyduTe pe3yJsibTaT, IOKAa3aHHBINA BHIIIE, €CJIU
HaIuImere:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, BBl MoxkeTe yOpaTh AyGIUPYOIIHMecs CTPOKY U3 pe3yabTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

W 3mech mOpSIAOK CTPOK TaKzKe MOXKET BapbHUPOBATHCSA. UYTOOHI IOJIydaTh HEU3MEHHEBIE PEe3yIbTaThl, CO-
eOUHUTE IPEemIokKeHusT DISTINCT U ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoenpuHeHus Tadbnuuy,

Ilo aToTO BCE HAIIM 3aIPOCHl 0OpalaaruCch TOIBKO K omHOM Tabmuiie. OgHaKO 3aIllpoOCH MOTYT TaKxkKe 00-
palaThcsa cpal3y K HeCKOIbLKUM TabIuilaM UM 00pallaThCsa K TOM Ke TabJuile TakK, YTO OJHOBPEMEHHO
OynyT oOpabaTHBaThCSA Pa3Hble HAOOPH €€ CTPOK. 3ampoc, o0palaiuicss K pa3HeM HabopaM CTPOK
OOHOM MW HEeCKOJIbKUX Tabiuil, Ha3wiBaeTcss coeduHeHuem (JOIN). HampumMep, MBI 3aX0TeIN Iepedunc-
JIUTH BCe€ IIOTOOHEIE CO6bITI/I${ BMeCTe C KOOpOAMHAaTaMM COOTBETCTBYIOIIUX I'OPOOOB. ,]:[J'ISI 9TOI'O MBI OOJIZK-
HBI CPaBHUTH CTOJIOEI] city KaXKOO¥ CTPOKM TabJIUILI weather CO CTOJOIIOM name BCEX CTPOK TabGIUITHI
cities ¥ BEIOpATh IIAaphl CTPOK, OJII KOTOPHIX 9TH 3HAUYEHUs COBIIAaloT.

IIpuMmeyanue

9To0 He coBceM TouHAasA Momesib. OOBIYHO COEIUHEHUS BHITIOHSIIOTCS 3G deKTUBHEee (CpaBHUBAIOTCS
He BCe BO3MOXKHBIE ITaphl CTPOK), HO 9TO CKPBITO OT IIOIb30BAaTEII.

39TO MOXKXHO cHeJiaTh C IIOMOIIbIO cienymimero 3armpoca:

SELECT *
FROM weather, cities
WHERE city = name;

city |[temp_lo|temp_hi| prcp| date | name | location
—————————————— e At e A
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)

OO6paTuTe BHUMaHUe Ha IBe 0COOEHHOCTH II0JIYYeHHBIX JaHHBIX:

* B pesyneTaTe HeT cTpPoKu ¢ ropomoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, YTO B Tabmuile
cities HET CTPOKH [OJISI JAHHOTO TOPOMIa, a IPU COeMUHEHUN BCe CTPOKU TAOIUILI weather, IJIS KO-
TOPHIX HE HAIIJIOCh COOTBETCTBHE, OIIYCKAIOTCsI. BCKOpPe MBI YBUAMM, KaK 9TO MOXKHO MCIPABUTh.

’B "HekoToprix CYB]I, BKoyas crapele Bepcuu Postgres Pro, peanusanuus npemyioxKeHus DISTINCT aBTOMaTUYECKHU YIOPSIIOYUBAET CTPOKH, TaK YTO ORDER BY [IO-
6aBnaTh He o6s13aTenpHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi Postgres Pro He rapaHTUPyeT OIPENeIéHHOr0 MOPsAKa CTPOK IIOCIe DISTINCT.
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 HazBaHue Tropoa OKa3aJIOChk B IBYX CTOJ'I6I_IaX. 310 IIPAaBUJIBHO U 00BsICHSETCS TéM, 49TO CTOJ'IGHBI
Ta6J'II/II_I weather M cities OBIIH OG'BGJII/IHeHbI. XoTs Ha IIPaKTHUKE 3TO HeXKeJlaTeJIbHO, II03TOMY JIy4-
II1e IMMepevYucCIInTb Hy2>KHEBIE CTOJ'I6LILI SIBHO, a HEe UCIIOJIb30BATh *:

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

Vupaxuenue: [lompoOyiiTe ompenenuTh, YTO OyOeT JenaTh 9TOT 3anpoc 0e3 IpenIoKeHusT WHERE.

Tak Kak Bce CTOJIOIE UMEIOT pa3Hble UMeHa, aHaJIu3aTop 3alpoca aBTOMaTHUYeCKM ITOHUMaeT, K KaKou
Tabnuile oHM OoTHOCATCA. Ecimu 651 MMeHa CTOI0LOB B ABYX TaOIUIIaX MOBTOPSAJINCH, BAM IPULILIIOCH OB
dono/iHUMb UMeHa CTO/I0II0OB, KOHKPETU3UPYS, UYTO UMEHHO BHl UMEJIN B BULY:

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

Boo00111e XOPOIIINM CTHUIEM CUUNTAETCS YKA3LIBATh IIOJIHEIE MMEeHa CTOJIOIOB B 3alIPOCe COeNUHEHNSI, YTOORI
3aIpocC He MTOJIOMAJICS, eCJIH IT032Ke B TaGIUILI Oy Oy T H00aBIeHbI CTOJIOIE! C TOBTOPSIOIIUMUCS UMEHAMH.

3anpocm COeIUHEeHHsI, KOTOPhI€ BBl BUOEIIX OO 3TOI'0, MOZKHO TAdK2Ke 3alluCaTh B IPYI'OM BUIE:

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

OTa 3amuch He TaK pPacIIpoCTpaHeHa, KaK IePBHEIM BapHMaHT, HO MBI IIOKa3kiBaeM €€, 4TOOBI BaM OBIIO
MIPOIIEe TTOHSTD CJIEAYIOIINE TEMEL.

Ceifgac MBI BBISICHHUM, KaK BEPHYTD 3aIIUCH O Iorome B ropone Xeityopn. MbI XoTUM, 9TOOHL 3aIIpoC IIPO-
CKaHMpPOBaJl TabJUIy weather U [OJISI KaXXKOOM €€ CTPOKHU HAIIEJI COOTBETCTBYIOIIYIO CTPOKY B Tabmuile
cities. Ecyu ke Takas CTpOKa He OymeT HalijeHa, MBI XOTHUM, UYTOOBI BMECTO 3HaYeHUM CTOJIO0B U3 Talb-
JINIEL cities OBUIM IOJACTABIEHHl «IIYCThIE 3HAYEHUS». 3aIPOCH] TAKOTO THUIIA HA3bIBAIOTCH 8HEWHUMU
coeduHeHuamu. (CoeguHeHMsI, KOTOPBIE MBI BUEJIN 40 9TOI'0, HAa3BIBAIOTCSI BHYTPEHHUMHU.) DTa KOMaHIa
OymeT BEITJISIAETDH TaK:

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

city |temp_lo|temp_hi| prcp| date \ name | location
—————————————— Sttt B e e mat 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)

OTOT 3ampPOC HA3BEIBAETCS /1€8bIM BHEWHUM COe0UHEeHUeM, IOTOMY YTO U3 TaOGJIHILI B JIEBOM YacCTH OIle-
paTtopa OymyT BHIOPAHHI BCE CTPOKH, a M3 TAOIHIILI CIIpaBa TOJIBKO Te, KOTOPHIE yOalIoCh COIIOCTABHUTH
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAWTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPpaBO¥ TaOIHIIEI IOACTABIIAIOTCS MycThie 3HaYeHuss (NULL).

VopaxueHue: CyIlecTBYIOT TaKXe IIpaBhble BHEITHWE COENUHEHUS U MIOJIHbIe BHENITHUE COeqUHEHUS.
ITonipo6y¥iTe BLIICHUTH, UYTO OHU COOOM IMPENCTaBIIAIOT.

B coeguHeHUN MBI TaKXKe MOXKEM 3aMKHYTh TabmuIily Ha ce0s. OTO Ha3kIBAeTCSI 3AMKHYMbIM COeOUHeHU-
eM. HaanMep, IIpengcTaBbTe, YTO MBI XOTHUM HaWTH BCe 3al1CU IIOT0ObI, B KOTOPEIX TEMIIEPATYPA JIE2KUT B
Iuaral3oHe TeMIlepaTyp APYTrux 3anucei. [y 9Toro Mbel JOJIXKHEI CPABHUTH CTOJIONE temp_lo M temp_hi
KaXOou CTPOKH TaOIHUITH weather CO CTONOIAMM temp_lo M temp_hi Opyroro Habopa CTPOK weather.
9TO MOXKHO CHeJlaTh C IIOMOIIBIO CIIEAYIOIMIETO 3aIpoca:

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

10
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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 B et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward \ 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MEI BBeJIU HOBBIe 0003HaueHus Tabnuusl weather: W1 u w2, 9TOGB MOKHO OBLIIO PA3NTUYUTE JIEBYIO
U [IPaBYIO0 CTOPOHEL cOeqHeHUs1. BEl MoXKeTe UCII0NNb30BaTh IONO0HEIE IICEBIOHUMEL U B IPYTUX 3alIpocax
OJIs1 COKpallleHU:

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

Brl GymeTe BCTpedaTh COKpAIEHUSI TAKOT'O0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kak 60nbIIMHCTBO APYTUX CEPBEPOB PEISLMOHHEIX 0a3 maHHHX, Postgres Pro mommepxkuBaeT azpeaam-
Hble ¢yHKuuu. ArperaTHass QYHKIIUS BHIUUCIISIET €OUHCTBEHHOE 3HaueHue, 00pabdaThiBasi MHOIKECTBO
cTpoK. Hampumep, ecTs arperatHble QyHKINH, BEIYUCISIONINE: count (KOJIMYECTBO), sum (CyMMYy), avg
(cpemHee), max (MaKCUMyM) U min (MUHUMYM) Oji9 Habopa CTPOK.

K IIPUMEDPY, MBI MOXKEM HalTu CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX NHEBHBIX TEMIIEPATYP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTUM y3HATh, B KAKOM Tropofie (MIx ropogax) Habmomanack 9Ta TeMIiepaTypa, MOXKHO IIOIPO-
00BaTh:

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

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyI0 (QYHKIIMIO max HEJIb35 HMCIIOIb30BaTh B MPEI0KEHUN
WHERE. (3TO orpaHudYeHne 00BSICHAETCS TEM, UTO MPEAJIOKEHNE WHERE MOJIZKHO OTIPEHENIUTh, OJIST KaKUX
CTPOK BBIYHCJISITh QrPEraTHYI0 QYHKIINIO, TaK YTO OHO, OUEBUIHO, MOJIXKHO BEIYUCIISATHCS OO0 arperaTHbIX
dbyakumit.) OgHAKO Kak 4acTo OBIBAET, 3aIIPOC MOXKHO MEPENUCaTh U MOMYyYUTh KeJIaeMbIi Pe3yJbTarT,
IPUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temnepb BCE B MOPSIOKE — II0A3aIIPOC BHIIOTHSIETCS OTOEILHO U PEe3yIbTaT arperaTHOM (pyHKITUH BHIYHC-
JISIeTCSI BHE 3aBUCUMOCTH OT TOT'O, YTO IIPOUCXOOUT BO BHEIIIHEM 3aIIpOoCe.

Al"pel"aTHbIe Q)YHKHI/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHHUHU C IIpenjiozkeHueM GROUP BY. HaanMep, MBI
MOZKEM IIOJIYYUTH KOJIMYEeCTBO 3aME€POB U MAaKCHUMYM MHHHUMaJIbHOU OTHEBHOU TeMIIeEPAaTYPHL B pa3pe3e
TOpOOoB:

SELECT city, count (*), max(temp_lo)
FROM weather

11
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GROUP BY city;

city | count | max
_______________ o
Hayward \ 1 37
San Francisco | 2 46
(2 rows)

3mech MHEI TIOTy49aeM T10 OIHOM CTPOKE I KaXKOoro ropoaa. KaxKOobiii arperaTHBIM pPe3yIbTaT BEIYUCIS-
€TCs 10 CTPOKaM TabJIUIIEl, COOTBETCTBYIOIINM OTHAETFHOMY FOPOAY. ME MOXKeM OTGUILTPOBATH CTPYII-
MTMPOBAHHBIE CTPOKM C ITOMOIIBIO TPEII0KEHNST HAVING:

SELECT city, count (*), max(temp_1lo)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

city | count | max
_________ e
Hayward | 1 | 37
(1 row)

Meu1 IIoJIy4aeM Te K€ pe3yJIbTaThl, HO TOJIBKO AJIsI TeX IOPOoIoB, I'Je BCe 3HAYEeHUs temp_lo MeHbIIe 40.
Haxkownen, ecnu Hac HWHTEPECYIT TOJBKO Iropoa, Ha3BaHUA KOTOPBIX HAYHUHAIOTCA C «S», MBI MOXKEM CIe-
J1aTh:

SELECT city, count(*), max(temp_lo)
FROM weather
WHERE city LIKE 'S$%' -
GROUP BY city;

OmnepaTop LIKE (BBIIOJHAIONINN CpaBHEHUE 110 11abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxHo moHUMAaTh, KakK COOTHOCATCS arperaTHble GyHKIMU 1 SQL-ipenoxeHus WHERE U HAVING. OCHOB-
HOe OT/IMYMe WHERE OT HAVING 3aKJII04YaeTcs B TOM, 4TO WHERE CHadaJjla BEIOMpaeT CTPOKH, a 3aTeEM I'DYII-
NIUPYET UX U BHUUCIISET arperaTible GyHKIUY (TaKUM 00pa3oM, oHa 0TOMpaeT CTPOKH [JISI BEIYUCIIEHUS
arperaToB), TOTHa KakK HAVING oTOMpaeT CTPOKU TPYIIN MOCe IPYIIUPOBKY U BEIYUCIIEHUS arperaTHBIX
dyukuii. Kak cnencTBue, npenioxkeHue WHERE He JOJIXKHO COOepKaTh arperaTHhX GYHKUIUHE; He UMe-
€T CMHBICJIa UCII0JIb30BaTh arperaTHble QYHKIIUY IS ONpefe/IeHUs CTPOK [Jig BEIUUCJIEHUS arperaTHHIX
dyukmui. [IpennoxkeHne HAVING, HAlIPOTUB, BCeTra COOEPKUT arperaTHile GyHKIUU. (CTPOro roBop4,
BBI MOZKETe HalliCcaTh IpPeajloXkKeHne HAVING, He MCIIOIb3Ys arperaThl, HO 9TO PeAKOo OkIBaeT mojie3Ho. To
Ke caMoe ycJioBre MoxeT paboraTh 6ojiee 3GPeKTUBHO Ha CTaguM WHERE.)

B mpepwigyiiieM npuMepe MBI CMOTIH IIPUMEHUTH (GUIBTP IO Ha3BaHUIO TOPOAa B IPEIIOKEHUHN WHERE,
TakK KaK Ha3BaHUS He HYKHO arperupoBaTh. Tako# GuiabTp apdhekTuBHEE, YEM OOIIOIHUTEIbHOE OTPDaHU-
YeHUe HAVING, IOTOMY YTO C HUM He IIPUXOMUTCS TPYIIIUPOBATEL M BEIUUCIATEL arperaThl I BCEX CTPOK,
He YIOOBIETBOPSIOIINX YCIOBUIO WHERE.

Emé oguH croco6 BeIOpaTh CTPOKM, KOTOPBIE BXOMSIT B COCTABHEIE BHIUMCJIEHUS, — 3TO MCIOJIE30BaTh
npenoXkeHue FILTER, KOTOPO€e YKa3bIBaeTCs OJis KaXKaoM arperaTHoON QyHKIIMN:

SELECT city, count(*) FILTER (WHERE temp_lo < 45), max(temp_lo)
FROM weather
GROUP BY city;

city | count | max
_______________ +_______+_____
Hayward | 1 37
San Francisco | 1 | 46
(2 rows)

IMpemnoxkenne FILTER OYEHb IIOX0XKEe Ha WHERE, 3a MCKJIIOUYEHUEM TOT0, YTO OTOPACHBAIOTCS BXOIHEIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoil GYHKIIMH, C KOTOPOM OHO HCIIONIb3yeTcs. 3[ech arperaTHas

12
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(GyHKIMSA count IOACYUTHIBAET TOJIBKO CTPOKM C temp_lo HUXKE 45; HO arperatHas QpyHKIIUS max IIO-
IpeXKHeMY IIPUMEHSIEeTCS KO BCEM CTPOKaM, IT03TOMY HaXOOUT 3HaueHue 46.

2.8. I3MeHeHue BaHHbIX

IaHHBIE B CYIIECTBYIOIIIHUX CTPOKAaX MOZKHO U3MEHATH, UCIIOJIb3YA KOMaHOy UPDATE. HaHpHMep, IIpenrio-
JIO2KHUM, YTO BBI O6Hapy}KI/IJ'II/I, YTO BCeé 3HAYEHHUs TEMIIEPATYPEI IIOCIIE 28 HOH6pH 3aBHIIIIEHEI HA OBa I'Pa-
OycCa. Brl moxkeTe IIOIIPABUTH Ballll HaHHBIE CIIE€OYIOIINM 06pa30M:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OJaHHBIX:

SELECT * FROM weather;

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

2.9. YnaneHume gaHHbIX

CTpoKHY TakKe MOXKHO YOAJIUTh U3 TaOJIMLEI, UCIIOIL3YSI KOMAaHAy DELETE. IIpeAnoioxumM, 4To Bac 60JIb-
1Ile He UHTEepecyeT noropa B Xewyopae. B aToM ciiy4yae BbI MOXKeETe yOaJIUTh HEHYXKHBIE CTPOKHU U3 Tab-
JIVITHI:

DELETE FROM weather WHERE city = 'Hayward';
3amnucu Bcex HabMIoOeHU, OTHOCAIIUECS K XeHyopay, VaaleHhl.

SELECT * FROM weather;

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

(2 rows)

OcTeperairech OepaTopoB BUAA
DELETE FROM wuMg_TabIHIE;

Bes yka3aHus yCI0BUS DELETE YOAIKUT 8CE CTPOKU HAHHOMN TAOIHUIIE, IOTHOCTHIO OUHUCTUT €€. [Ipu aToOM
CHCTeMa He TMOTIPOCUT BaC IMOATBEPAUTD OIlepaIluio!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpeppimyiielt raBe MBI M3YUMJIM a3bl MCHoOnb30oBaHUuA SQL Onsa xpaHeHUs U 0OpabOTKM OaHHBIX B
Postgres Pro. Tenneps MBI 00Ccynum 60jiee CI0KHBIE BO3MOXKHOCTU SQL, moMoraro1ye yrrpaBiasaTh JaHHBIL-
MU U IPEeNOTBPaTUTh UX IIOTEPIO WX ITOPUy. B KOHIle I1aBhl MBI PACCMOTPUM HEKOTOPHIE pACIINpPEHUS
Postgres Pro.

B aToli rnaBe MbI 6ymeM BpeMsi OT BpeMeHHU CChLIAThCSA Ha IPUMEPEH!, TPpUBEIEHHEIE B [ 1aBe 2 U U3MEHSTh
WM Pa3BUBATh UX, IO03TOMY OymeT IIOJIe3HO CHavaJjla MIPOoYnuTaTh OPEeIbIOyIIyio TiIaBy. HeKoTopsle mIpu-
MEepHI 3TOM I'JIaBhl TaKXKe MOXKHO HauTH B (¢aline advanced.sql B KaTtasnore tutorial. Kpome toro, atot
daiin comepKUT IpUMep OaHHBIX /IS 3arPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Bu He
3HaeTe, KaK MCII0JIb30BaTh 3TOT (aiiyn, obpaTurtecst K Pazmeny 2.1.

3.2. NMNpeanctasneHusn

BcnmoMHUTE 3apoCH], C KOTOPEIMHU MEL UMenu geso B Pasperne 2.6. IIpenmonoxumM, 4TO BaC UHTEPECYET
COCTaBHOM CIIMCOK M3 IIOTOOHBIX 3alliCcel M KOOPAUHAT I'OPOHOB, HO BEl HE XOTUTE KaXObI pa3 BBOOUTH
BeChb 9TOT 3ampoc. BE MoxkeTe co3maThk npedcmassieHue 1o JaHHOMY 3alpocy, pakKTudecKy NPUCBOUTH
MM 3aIIpoCy, a 3aTeM obOpaIaThCsa K HeMy KaK K OOBIYHOM Tabmuie:

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

SELECT * FROM myview;

AKTHWBHOE HCIIOJTh30BaHWE TPENCTABIIEHUHN — 9TO KJTIOUEBOM aCIIEKT XOPOIIETro MPOeKTUPOBaHus 0a3 JaH-
Heix SQL. TIpencTaBieHnst MO3BOJISIOT BaM CKPLITh BHYTPEHHEE YCTPOMCTBO BalIMX TAGJINII, KOTOPHIE MO-
TYT MEHSITHCS 110 MEPE PA3BUTHUS MIPUIIOKEHHUS, 32 HATEKHLIMU UHTEPGEHcaMu.

HpeI[CTaBJ'IeHI/IH MOZKHO HKCIIOJIB30OBATE IIPAKTHUYECKHU Be3ne, rie MO2KHO HCIIOJIb30BAThb OOBIYHEIE TabOIH-
bl. M1 mOBOJIBHO YacCTO IIpegcTaBjIeHnus CO3Oal0TCsA Ha base Opyrux Hpe):[CTaBHeHI/II;'I.

3.3. BHeLWwlHUMe KJII04YM

BcromHUTE TabMUIEl weather ¥ cities u3 ['maBer 2. [laBaliTe pacCCMOTPUM CJIEOVIOIIYIO 3afavy: BBl XO-
TUTE JIOGI/ITBCSI, 4yTOOBI HUKTO HE MOT BCTABUTL B THGHI/I]_[y weather CTPOKH, OJIsI KOTOPHIX HE HAXOOUTCHA
COOTBETCTBYIOIIas CTPOKA B Tabnule cities. 9T0O Ha3bIBaeTCsA 00ecliedyeHueM CCbl104YHOU ues0CmHocmu
maHHBIX. B ipocThix CYB]] 3T0 mpunuiock 661 peann3oBaTh (€CIU 9TO BOOOIle BO3MOXKHO) TaK: CHaudaila
SIBHO IIPDOBEPUTH, ECTh JIK COOTBETCTBYIOIINE 3aMTUCHU B TAOIUIE cities, @ 3aTEM OTKJIOHUTH UJIU BCTABUTh
HOBBHIE 3aIIUCU B TaOIUIy weather. DTOT IOOXOL O4YeHb ITpobieMaTHdeH U HeynoOeH, II09TOMY BCE 3TO
Postgres Pro moxet cpemnaTts 3a Bac.

Hogoe o6bsaBnenre Tabnunsl 6yIeT BEJISAOETh TakK:

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,
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date date
)i

Teneps mompoOy#TE BCTABUTH HEAOIIYCTUMYIO 3aIIKUCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28");

QUIMBKA: INSERT unu UPDATE B Tabnuie "weather" HapymaeT orpaHuudeHHe BHEMHETrOo KiIoua
"weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHEITHUX KITFOUEHN MOXKHO IIOJICTPOUTH COTJIaCHO TPeOOBaHUSM BallIeTO IPUJIOKEHUs. MBI HE
OyameM YCII0XKHSITb 9TOT HPOCTOM IIPUMED B TaHHOM BBEIEHWHU, HO BBl MOXKETe 00paTUTHCS 3a MOIIOJTHU-
TeJIbHOM mHopMaliue K ['1aBe 5. [IpaBUIbHO IIPUMEHSISI BHENTHUE KITI0YY, BBl OIIPENEIEHHO CO30aluTe
0oJiee KaueCTBEHHBIE ITPUJIOKEHHUS, [I09TOMY MBI HACTOSITEJIbHO PEKOMEHAYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3T0 GyHOmaMeHTanbHOoe noHsTHe BO Bcex CYB]l. CyTh TpaH3aKUUM B TOM, YTO OHa 00B-
eOUHsIeT IOCJIeIOBaTEIbHOCTD NeUCTBUYM B OOHY ONepallnio «BCE UM HU4Yero». [IpoMexXyTodHbIE COCTO-
STHUS BHYTPH IIOCJIEOOBAaTENbHOCTY He BUOHEI APYTUM TPaH3aKIUSIM, U €CJTA UTO-TO ITOMeIaeT yCIIETHO
3aBEPIINTL TPAH3AKIINIO, HU OJWH U3 Pe3yIbTAaTOB 3TUX OEWCTBUIM HEe COXPaHUTCS B Oa3e JaHHBIX.

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, HY OJTHO M3 MeHCTBUM He OCTAaBUT ciiefla B 0a3e MaHHBIX. M MHI ITOJly4aeM 3Ty TapaHTHIo0, 00b-
eNuHss NeUCTBUS B OMHY MPAH3adKUu0. TOBOPST, YTO TPAH3aKIUSI dMOMAPHA: C TOYKU 3PEHUST OPYTUX
TPaH3aKINHi OHa MO0 BEIIOMHSAETCS U PUKCUPYETCS TMOTHOCTRIO, T160 He GUKCUPYETCS COBCEM.

Hawm Tak>ke Hy>KHa rapaHTHs, YTO MTOCJIE 3aBEPILIEHMS U MOATBEPKACHNUS TPAaH3aKI[UU CUCTEeMOM 6a3 gaH-
HBIX, €€ Pe3yIbTaTH B CAaMOM [eJie COXPaHSI0TCSA U He OyAyT TMOTEPSHEI, Jake eCJIM BCKOPEe MPOU30UTIET
aBapus. Hanpumep, eciu MBI CIHUCATA CYMMY U BhImanu €€ BoOy, MbI HOMKHBI UCKITIOYUTH BO3MOXKHOCTh
TOTO, UTO CyMMa Ha eT0 CYETE BOCCTAHOBUTCSI, KaK TOJILKO OH BHIUMET 3a ABepu OaHKa. TpaH3aKIMOHHAS
0a3a maHHBIX TAPAHTUPYET, YTO BCE M3MEHEHUS 3alHCHIBAIOTCS B MOCTOSHHOE XPAHUIUIIE (HaTpuMep,
Ha [AMCK) A0 TOTO, KaK TpaH3aKUusd OyoeT CYUTATHCS 3aBEPIIEHHOM.

Ipyras BakHas XapaKTEPHUCTHUKA TPaAH3aKIMOHHBEIX 0a3 JaHHHIX TECHO CBSI3aHa C aTOMapPHOCTHIO U3Me-
HEHMH: Korga OQHOBPEMEHHO BHIIIOIHSIETCSI MHOXKECTBO TPaH3aKIINM, KaXKaasa U3 HUX He BUOUT He3aBep-
MIEHHBIE U3MEHEHUs, ITPOU3BeNéHHbIe mpyruMu. Hampumep, eciny ogHa TpaH3aKIIUs IIOACYUTHIBAeT Oa-
JIaHC II0 OTHeNeHuSIM, OyHeT HelIPaBUILHO, €CJTH OHA IIOCYUTAET PACX0[l B OTAEIeHUU AITUCH], HO HE YITET
mpuxon B oTmeneHuu boba, uiu Hao60poT. [109TOMy CBOMCTBO TPaH3aKIMHA «BCE HJIM HHUYETO0» JOJIXKHO
OIIpenensaTh He TONbKO, KaK U3MEHEeHMsI COXPaHSIOTCA B 6a3e MaHHLIX, HO ¥ KaK OHM BUIHEI B ITPOIlECCe
paboThl. U3MeHeHt s, IPON3BOAUMEIE OTKPBITOM TPaH3aKIMeH, HEBUAUMEI [JIsI OPYTUX TPAaH3aKIIUHM, ITOKa
oHa He OymeT 3aBepIllleHa, a 3aTeM OHHM CTAaHOBSITCSI BUOHEI BCE Cpasy.
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B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

Ecnu B mpoliecce BBIIOJTHEHUST TPAaH3aKIUKU MBI PEIIINM, YTO He XOTUM (PHUKCHUPOBATh €€ u3MeHeHus (Ha-
IpUMeP, IOTOMY UTO 0Ka3aJioCh, YTO OaslaHC ANHCH CTal OTPHUILIATEIBHBIM), MBI MOKEM BBIIIOJTHUTH KO-
MaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HaIlll U3MeHeHus OyOyT OTMEeHEHHI.

Postgres Pro Ha camoM mene orpabaTeiBaeT Kax b SQL-omepaTop Kak TpaH3akKIuio. Eciiu Bbl He BCTaBU-
Te KOMaH[y BEGIN, TO KaX[IbI! OTHEJILHLIN orlepaTop OyAeT HETBHO OKPYKEH KOMaHAaMM BEGIN ¥ COMMIT
(B cmydae yCIIeIIHOTO 3aBepLIeHns). [ pyImy olepaTopoB, OKPYKEHHBIX KOMaHOaMM BEGIN ¥ COMMIT UHO-
TOa Ha3bIBAIOT 0/10KOM MPAH3AKYUU.

IIpuMmeyanue

HekoToprie KIueHTCKHe OMOIHMOTEeKH MOOaBIISIOT KOMAaHOBR BEGIN ¥ COMMIT aBTOMAaTHYECKU U
HesIBHO CO3JaloT 3a Bac 6510ku TpaH3akiuil. [TonpobHee 06 3TOM BEH MOXKeTe Y3HaTh B JOKyMeHTa-
LMY MHTEPECYIOIIEero Bac uurepdeca.

OmepaTopaM¥ B TPaH3aKIIMM MOYKHO TaKKe yIPaBJIsiTh Ha 6ojiee OeTaJlbHOM yPOBHE, UCIIOJIB3ys MOoy-
Ku coxpaHeHusi. TOYKU COXPaHEHUS MTO3BOJISTIOT BEIDOPOYHO OTMEHSATH HEKOTOPHIE YaCTH TPAH3aKUWU U
¢dbukcupoBaTh Bce ocTanbHble. OIpenenuB TOYKY COXPAHEHMS C IIOMOIIIBI0 SAVEPOINT, IpXU HEOOXOIUMO-
CTU BBl MOJKETe BEPHYTHCS K HEM C MOMOIIbI0 KOMaHALl ROLLBACK TO. Bce nuameHeHus B 6a3e JaHHBIX,
MTPOUBOIIENAINNE IOCIe TOYKU COXPAaHEHUS U 10 MOMEHTa OTKaTa, OTMEHSIOTCS, HO U3MEHEHUs, ITPOu3-
BeEHHLIE paHee, COXPaHSAIOTCH.

Korpma BEI BO3BpaliaeTech K TOYKE COXpPaHEHUS, OHa ITPOOJIKAET CYIIeCTBOBATh, TAK YTO BEl MOXKETE OT-
KaThIBaTbCS K HeM HECKOJIBLKO pa3. C Apyroi CTOPOHBI, €CIH BHl YBEPEHHI, YTO BaM He MPUAETCS OTKATHI-
BaThCS K ONPENEIEHHON TOYKE COXPaHEHUs, €€ MOXKHO YHAJIUTh, YTOOL CHCTEMa BEICBOOO/IMIIAa PECYPCHI.
I[ToMHUTE, YTO IIPHU yHaJIeHUM UM OTKATe K TOYKE COXPaAaHEHUS BCe TOYKU COXPAaHEHUS, OIpeneIéHHbIe
IIocJjie He€, aBTOMAaTUYECKU YHUUTOXKAIOTCSH.

Bcé aTo mpoucxomuT B 6JI0Ke TpaH3aKIMH, TaK YTO B APYTUX CceaHcax pPaboTwl ¢ 6a30# JaHHBIX 3TOTO HE
BumHO. COBepIIEHHBIE OeHUCTBUS CTAHOBSTCS BUIOHBI IOJIS OPYTHUX CEAHCOB BCE Cpa3y, TOJIbKO KOTOa BHI
(ukcupyeTe TpaH3aKIIMIO, @ OTMEHEHHBIE IENCTBUS HE BUOHBLI BOOOIIe HUKOTAA.

BepnyBmncek K 6aHKOBCKOM 0a3e maHHBIX, IIPEAIION0XKUM, YTO MBI cinuckiBaeM 100 mommapoB co cuéTta
Anwucel, gobGaBnsieM ux Ha CY4€T Boba, ¥ BOAPYT OKa3bIBAETCS, YTO MEHbI'HY HY2KHO OBIJIO IePEBECTH Y OJIIIH.
B npaHHOM ciiydyae MBI MOK€M IIPUMEHUTH TOUKU COXPaHEHHUS:

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

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

—— ommbouHOe ImeHCTBHEe... 3abblTb €Tr0 U HCIONb30BAThH CUET YONnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

9TOoT mpuMep, KOHEYHO, HeCKOJIbKO HagyMaH, HO OH IIOKAa3hIBaeT, KaK MOXKHO YIIPABISTDH BHEIIIOJTHEHHEM
KOMaH[ B 0GJIOKe TpaH3aKIHM, UCIIOIb3ys TOYKHU COXpaHeHwus. boimee Toro, ROLLBACK TO — 3TO €OHH-
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CTBEHHLIH CI0CO0 BEPHYTHb KOHTPOJIb HAJ 6JI0KOM TpaH3aKHI/IfI, OKaA3aBIIXMMCH B IIPEPBAHHOM COCTOSIHHUN
M3-3a OIINOKHU CHUCTEMbI, He CYHTas BO3MOXKHOCTHU MOJTHOCTbI0O OTMEHUTDL €€ U HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBEITIOJIHSIET BEIYUCIIEHUS A1 Ha00opa CTPOK, HEKOTOPHIM 00Pa30M CBSI3aHHHIX C TEKY-
med cTpokoi. E€ melicTBHME MOXKHO CPABHUTH C BERIYUCIIEHHEM, IIPOM3BOAMMEIM arperaTHoi (pyHKIMEH.
OmHaKO C OKOHHBIMY (GYHKIMSIMU CTPOKM He TPYINIIUPYIOTCS B OOHY BBIXOJHYIO CTPOKY, YTO UMEET MEeCTO
C OOBIYHBIMHY, HE OKOHHBIMY, arpeTraTHBIMU QYHKIIUSIMU. BMeCcTo 3TOT0, 3TH CTPOKU OCTAIOTCS OTHOEJIbHBI-
MU CYIIHOCTSIMH. BHYTpH XKe, OKOHHas QYHKIMS, KaK M arperaTHasi, MOXeT o0paliaTbCs He TOIbKO K
TeKyIllel CTPOKe pe3ybTaTa 3amIpoca.

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)

ITepBrie Tpu CcTONOIlA M3BJIEKAIOTCS HEIOCPEOCTBEHHO M3 TAOJHIEI empsalary, IIPHA 3TOM OJIST KaXKIOM
CTPOKY TabJIHUIIEI ECTh CTPOKA Pe3ynbTaTa. B ueTBépTOM CTONOIlE OKAa3ajioCh CpeHee 3HaUeHNe, BRIYHC-
JIEHHOEe TI0 BCeM CTPOKaM, UMEIOIINM TO JKe 3HaueHUe depname, UTO U TEKYyIIas CTpoka. (PaKTUUECKHU
cpeOHee BBIYHCIISET Ta XKe oObIYHasi, He OKOHHAas GYHKIMS avg, HO IIpedjiokKeHre OVER IIpeBpaliaeT eé
B OKOHHYIO, TaK 4YTO €€ OelCTBHe OrPaHMYHBAETCsS PpaMKaMM OKOH.)

BEI30B OKOHHOM (PYHKITMHM BCETHa COOEPKUT IpemIoKeHue OVER, cliedylollee 3a Ha3BaHUEeM U apTyMeH-
TaMM OKOHHO¥ (YHKIHK. DTO CHHTAKCUYECKHU OTJIMUaeT €€ 0T OOLIYHOM, He OKOHHOM arperaTHOH (pyHK-
uun. [Ipenmoxenne OVER OIlpedessieT, KakKk UMEHHO HYXKHO pa3felinThb CTPOKM 3ampoca Ajsi 00paboTKu
OKOHHOU pyHKIMel. [IpeanoxkeHnre PARTITION BY, [OMOMHSAIONIEE OVER, pa3messieT CTPOKH 110 TPYIIHaM,
WY pa3pgenaM, o0beguHsIS OOUHAKOBHEIE 3HAYEHUS BHIPAXKEHUM PARTITION BY. OKOHHas (PyHKLMS BEHI-
YUCJIeTCS 110 CTPOKaM, IoafalollluM B OOUH pa3fell C TEeKyIlel CTPOKOU.

BEI MOK€eTe TaKxKe OIIpenessiTh HOPSANOK, B KOTOPOM CTPOKM OymyT 00pabaThiBaThCsI OKOHHBIMH (DYHKITH-
SIMH, UCIIOIb3YysI ORDER BY B OVER. (ITOpssmoOK ORDER BY OJISI OKHA MOKET Jaxe He COBIIafaTh C IOPAOKOM,
B KOTOPOM BLIBOIOSATCSI CTPOKH.) Hampumep:

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

Kak mokaszaHo 37ech, QyHKIIUSA rank BHIOAET IMOPSAOKOBHIM HOMED [JIsI KaXKIOTO0 YHUKAJIBHOTO 3HAYEHUS
B pasfiesie TeKyIlel CTPOKH, II0 KOTOPOMY BHITIOTHSIET COPTHUPOBKY IIPENIoKEeHNe ORDER BY. Y QYHKIINU
rank HET ITapaMeTPOB, TaK KakK €€ IMOBeJeHUE IIOJTHOCTHIO OIIPENeNseTCs IIPeaioxKeHueM OVER.

Ctpoku, obpabaTeiBaeMble OKOHHOM (QYHKIIMEN, IPEeACTaBAsSI0OT COO0M «BUPTYasibHbIE TaOIUITBI», CO30aH-
HBIE U3 MIPeNJIoKeHUs FROM U 3aTeM IIPOIIene Yepe3 GUIbTPaIuio U IPYNIUPOBKY WHERE U GROUP BY
¥, BO3MOXKHO, YCIIOBUEe HAVING. Hanpumep, cTpoka, oTPuIsTpoBaHHAS U3-3a HAPYIIEHUS YCIIOBUS WHERE,
He OyZeT BUAHA [OJIT OKOHHBIX QYHKIIUHM. 3aIPOC MOXKET COOepzKaTh HECKOIBKO OKOHHEIX (PyHKIMHU, pas-
OeJSIoNIUX JaHHBIE T0-Pa3HOMY C IPUMEHEeHNEeM Pa3HbIX IPEeIoKeHUM OVER, HO Bce oHH OynyT o6paba-
TBIBATh OOUWH U TOT K€ HaOOP CTPOK 3TOM BUPTYATIbHOM TaGJIMITH.

Mel y3Ke BHENIM, YTO ORDER BY MOKHO OIIYCTHUTh, €CJIM HMOPSOOK CTPOK He BaxkeH. Takike BO3MOXKHO
ONYyCTUTb PARTITION BY, B 9TOM ClIy4yae o0pa3yeTcs OMUH pa3fesl, CoIepKallliii BCe CTPOKH.

EcTb e1é omHO BaXKHOE MOHSITUE, CBI3aHHOE C OKOHHBIMY QYHKIIUSIMU: OJIST KaXKOO0W CTPOKYU CYLIECTBYET
Habop CTPOK B €€ pa3mesie, Ha3kIBAEMBIN pamkol okHa. HekoTopwie OKOHHBIE QYyHKINYU 00pabaTHIBAIOT
TOJIPKO CTPOKY PaMKU OKHA, a He BCero paspeina. ITo yMomgaHuio ¢ yKa3aHHeM ORDER BY paMKa COCTOUT
3 BCeX CTPOK OT Hadalia pa3fesia OO TeKyIllel CTPOKH U CTPOK, PAaBHEIX TEKyIleld 10 3Ha4eHUIO BEIpa-
KeHHUs ORDER BY. Be3 ORDER BY paMKa IO YMOMTYaHHUIO COCTOMT M3 BCEX CTPOK pa3mena. = [locMoTpuTe
Ha TIPUMEP UCIIOJIb30BAHUSA sum:

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

(10 rows)

Tak Kak B 3TOM IIpHMepe HeT yYKa3aHHus ORDER BY B IpemjIoXKeHWH OVER, paMKa OKHa COOEepPXKHUT Bce
CTPOKH pa3fena, a OH, B CBOIO ouepenb, 6e3 mpeToxKeHnss PARTITION BY BKJIIOWaeT BCE CTPOKU TaOJIHIIB;
OPYTUMH CIIOBaMHM, CyMMa BHIYHMCIISIETCS 10 BCel TabIIuile ¥ MBI OJIydaeM OOUH Pe3yabTaT OIS KaXKIou
CTPOKHU pe3ynbTaTa. Ho eciu MBI T06GaBUM ORDER BY, MBI IIOJTYYHM COBCEM APYTHE Pe3yIbTaTh:

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)

3mech B cyMMe HaKallJIMBAIOTCS 3apmjiaThl OT IEPBOM (CaMol HU3KOM) [0 TEKYIlel, BKITIoUas IIOBTOPSIO-
muecs TeKylue 3HadyeHus (00paTUTe BHUMAaHME Ha pe3yabTaT B CTPOKaxX C OOUHAKOBOM 3apIljiaToi).

OkoHHbBIE (PYHKIMK pa3pelraeTcs HCIOIb30BaTh B 3aIllpoce TOJIBKO B CIIHMCKEe SELECT W HpPeOoXeHuU
ORDER BY. Bo Bcex ocTajIbHBIX IIpenJIOZKEeHU 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 IOCJIE BEIUMCIIEHUST 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.

Korpma B 3anmpoce BEIYUCIIAIOTCS HECKOIBKO OKOHHEBIX (PYHKIIUH [IJIs1 OMMHAKOBO OIIPee/IEHHEIX OKOH, KO-
HEYHO MOXKHO HaIlucaThb OJIs KaXXOOoM M3 HUX OTHeJIbHOEe Mpe[jioKeHue OVER, HO MPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIIoKeHre WINDOW, a 3aTeM CChIJIaThCSI 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);

ITogpo6Hee 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 HUHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OaHHBIX.

IMaBaiiTe co3mamuM OABe TAOIUIIEL: cities (FOpoma) U capitals (CTOMHITH MITATOB). ECTECTBEHHO, CTONH-
OBl IIITATOB TaKXKe ABJIAIOTCSA IrOpogaMH, ITIO3TOMY HAM HYZXKHO ABHBIM O6p8.30M JIO6&BJ'[${TB UX B pe3yJib-
TaT, KOIrga MBI XOTHUM IIPOCMOTPETE BCE ropoa. Ecnu BuI IIPOABUTE CMEKAJIKY, BBl MOZKETe IIPEOJIOKUTD,
HaIIpuMep, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

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

CREATE TABLE non_capitals (
name text,
population real,
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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 MOXKeET YCTPaAuBaTh, IIOKa MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO GYJIGT BEITJIAOETH HEKPACUBO.

HOSTOMy €CTh JIy4dlliee PelleHune:

CREATE TABLE cities (

name text,
population real,
elevation int —— (BbICOTa B dyTax)

)i

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

B manHOM ciy4ae CTpPoOKa TaOIUIIE capitals Hacsaedyem Bce CTOJNOLE (name, population ¥ elevation)
oT podumensvckoli mabauybl cities. CTonbell name UMEET TUII text, COOCTBEeHHBIN Tun Postgres Pro
IIJIs TEKCTOBLIX CTPOK ITePEMEHHOM OIUHBI. A B TaGNMUITY capitals mo0OaBlIeH OJONOIHUTENIBHBINA CTONI0EeI]
state, B KOTOpOM OymeT yKa3aH OyKBeHHBIN Kof IiTaTa. B Postgres Pro Ta6iuila MoxKeT HacienoBaThCs
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampumep, cienyooiuii 3alrpoc BEIBedeT Ha3BaHUs BCEX TOPOOOB, BKIIIOYAsT CTOIUIILI, HAXOOSIITUXCS BhI-
e 500 ¢pyTOB Haj YyPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3YJILTaT €I'0 BBEIIIOJTHEHU A :

name | elevation
,,,,,,,,,,, o
Las Vegas | 2174
Mariposa | 1953
Madison \ 845
(3 rows)

A crenyromui 3alIpoc HaXOOUT BCe ropofa, KOTOPEIE He SIBJISIOTCS CTOJIMIIAMU IITAaTOB, HO TaKXKe HaXxo-
osaTcs Beimie 500 ¢yToB:

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

XoTs1 HacjiegoBaHNe 4YacTO OLIBAET MOJIE3HO, OHO He MHTETPUPOBAHO C OTPAaHUYEHUSIMU YHUKAb-
HOCTH U BHEIIHMUMHU KJTIOYaMHM, YTO OTPAaHUYMUBAET €ro NPUMEHUMOCTh. [lompo6GHee 3TO ONUCHIBA-
etcsa B Pa3gene 5.10.

3.7. 3aKao4dyeHue

Postgres Pro uMeeT MHOXKeCTBO BO3MOXKHOCTEN, HE 3aTPOHYTHIX B 3TOM KpaTKOM BBEOEeHUH, paCCUUTaH-
HOM Ha HaYMHAIOMIUX ITonb3oBaTese SQL. 3TH BO3MOXKHOCTH OyAyT PaCCMOTPEHHI B IETAJISAX B ITPOIOJI-
KEeHUU 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 5TOl yacTu KHUT'U ONKCHIBaeTCs HCIIoNb3oBaHKe s3blka SQL B Postgres Pro. Mel HAYHEM C ONMCAHUSA
obmero cuHTakcuca SQL, 3aTeM pacckaxkeM, KaK CcO3[aBaTh CTPYKTYPHI A1 XpaHEHUS OaHHEIX, KaK Ha-
MONHATH 023y JaHHBIX U KaK BHIIIOJIHATDH 3aIIPOCH K Hel. B ipomonkeruy OyAoyT IepedrCcIIeHEl CyIleCTBY-
IoIe TUIB JaHHBIX ¥ QYHKIUY, IpUMeHseMble ¢ KoMaHmaMu SQL. M HakoHel], 3aKOHYUTCS 3Ta 4acCTh
paccMOTpeHUEeM BaXKHBIX aClIeKTOB HaCTPOUKYK 6a3bl JaHHEBIX AJIS ONTUMAalIbHOM IIPON3BOOUTEILHOCTH.

MarTepuan 3TOH YaCTH YIOPSAOOYeH TaK, YTOOR HOBHUYOK MOT IIPOYHTATh €€ OT Haudajla OO KOHIla M IIOJ-
HOCTBIO MOHSATH BCe TeMEI, He 3aberasi Biepén. IIpu 3ToOM riaBhl COelaHbl CaMOOOCTAaTOYHLIMH, TaK YTO
OIIBITHBIE TIOIH30BATENMU MOTYT YMTATh TJIABHI 110 OTHEIbHOCTU. MHDOPMAIIUsI B 3TOM YacTU KHUTHU IIPE-
CTaBJIeHa B IIOBECTBOBATEILHOM CTHUJIEe U pa3lesieHa o TeMaM. Eciu Xke Bac uHTtepecyeT ¢dbopMajabHOE U
TIOJIHOE OITMCaHUWe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OJIXKHBI Y2Ke 3HaTh, KaK ITOOKII0YaThCs K 0a3e maHHBIX Postgres Pro u BHI-
nonHAThE KoMaHAsl SQL. Ecniu BEI eIll€ He 3HaeTe 9TOT0, PeKOMeHAyeTCs CHadasa nmpoyuTtaThk YacTs I. Ko-
MaHabl SQL 006br9HO BBOASATCS B PSql — MHTEPAKTMBHOM TePMUHAILHOM IIpPUIOXKeHuH Postgres Pro, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 9TOi T7TaBe OMUCHIBAETCSI CUHTAKCHUC si3bika SQL. TeM caMBIM 3aKjIafkiBaeTCsd QyHOAMEHT [JIs CIemy-
IOIIUX TJIaB, TAe OymeT mogpoOHO PacCMOTPEHO, KaK C TTOMOILI0 KoMaHa SQL OmMMCHBAThL U U3MEHSATh
maHHbIE.

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
TOJIBKO K Postgres Pro.

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).

Kpowme atoro, SQL-nporpaMMbl MOTYT cofiepKaTh KommeHmapuu. OHU He SBASIOTCS KOMIIOHEHTaMHU KO-
MaH/l, a 10 CYTH PaBHOCUJIbHEI TPOOEILHBIM CHMBOJIAM.

Cunrakcuc SQL He 04eHb CTPOTO OIIpefesgeT, KakKiie KOMIIOHEHTHl UAeHTUDUIIUPYIOT KOMaHOk, a Kakue
— WX ONepaHAbl UK ImapaMeTphl. [lepBbie HECKOJIPKO KOMIIOHEHTOB OOBIYHO COOEpPZKaT UMS KOMAaH[IHI,
TaK 4TO B MaHHOM IIpHMepe Mbl MOXKeM ToBOPUTH 0 KoMaHImax «SELECT», «UPDATE» u «INSERT». Ho
HamrpuMep, KoMaHaa UPDATE TpebyeT, 4TOOBI TaKXKe B OIPeeIEHHOM MOJIOXKEHUY BCeraga CTOSII KOMIIO-
HEHT SET, a INSERT B IPUBEIEHHOM BHe TpeOyeT HalMu4usi KOMIOHEHTa VALUES. TOUHbBIe CHHTaKCHYe-
CKMe IIpaBuia OJI KaXKOaou KOMaHOHl onmrcaHbl B Hactu VI,

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

I[Toka3aHHBIE BBIIIIE KOMaHObLI COAepKalau KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SBISIOTCS
IpuUMepaMHu K/1H04eablX €108, TO eCTh CJIOB, UMeIouX pUKCcUpoBaHHOe 3HaYeHue B s13bike SQL. KoMmro-
HEHTHI MY_TABLE U A SBJISTIOTCS IIpUMepaMu udeHmugukamopos. OHU UOEeHTUDUIIUPYIOT UMEeHa TabIIuII,
CTOJIOIIOB M/IH OPYTruXx 00BbEKTOB 6a3 JaHHEBIX, B 3aBUCUMOCTH OT TOTO, T{Ie OHU HCIIOIb3YyIOTCSA. [loaTOMy
MHOI'Tla UX Ha3bIBAlOT IIPOCTO «MMeHaMu». KiioueBhie CJIoBa U UOEHTUOUKATOPH UMEIOT OOUHAKOBYIO
JIEKCUYECKYIO CTPYKTYPY, TO €CTb, He 3Has SI3bIKa, HEJIb35 ONPEeNesIuTh, SIBISETCS JI1 HEKOTOPHIM KOM-
TIOHEHT KJII0UEBBIM CIIOBOM MU UOEHTUPUKATOPOM. [10JITHEIM CIIMCOK KIIIOUEBHIX CJIOB MIPUBEHOEH B [1pu-
noxenuu 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 cranpmapTte SQL rapaHTHPOBaAHHO He OydeT KII0YEBHIX CJIOB C Mu(pPaMu M HAUYMHAIOIIUXCS WJIH 3aKaH-
YUBAIOUIUXCS IMMOAYEPKUBAHNUEM, TaK YTO UAeHTU(MUKATOPEI TAKOT'0 BU A 3AIIUIIEHEl OT BO3MOXKHEBIX KOH-
(buKkTOB C OyOyIIMMY pacIIMpPeHUusIMHU CTaHOapTa.
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CucTtema BeIenseT Ons ugeHTudukaTopa He 6omee NAMEDATALEN-1 6aiit, a 6onee mIMHHEIE UMEeHa
ycekaiorcsa. [1Io ymMom4aHUi0O NAMEDATALEN paBHO 64, TakK 4TO MaKcuUMalibHas OJIMHA UAeHTHU(GUKaTopa
paBHa 63 OaiTaM.

KrmoueBble clioBa ¥ UOEHTU(GUKATOPH 0e3 KaBLIYEK BOCIIPUHMMAIOTCS CHUCTeMOMH 0e3 yd4éTa perucTpa.
TakuMm ob6pa3om:

UPDATE MY_TABLE SET A = 5;
PaBHOCHIJIEHO 3allUCH:
uPDaTE my_TabLE SeT a = 5;

Yacto HUCIIONIB3yEeTCA He(bOpMaJ'[LHOG COTrJlallieHu e 3allMChIBATh KJIIOYEBEIE CJIOBA 3dal'JIABHBEIMHU GYKBaMI/I,
da UM€eHa CTPOYHBIMU, HAIIpDUMeEDP:

UPDATE my_table SET a = 5;

EcTh u gpyroil Tun UAeHTU(GUKATOPOB: omoeséHHble udeHmupuKkamopsl Uiu udeHmugukamopsl 8 Ka-
gbiykax. OHM 0OPa3yITCS NPU 3aKII0YeHUN 0OBIYHOT0 Habopa CUMBOJIOB B [IBOMHBIE KaBEYKU ("). Ta-
KHue UaeHTU(GUKATOPH BCerpa OYOyT cCYUTAThCA UAeHTU(GUKATOPaMHU, HO He K/II0YEBBIMU CjlioBaMu. Tak
"select" MOXKHO MCIIOIb30BaTh OJI 0003HAUEHUs CTONOIA My Tabmuibl «select», Torga Kak select
0e3 KaBbIUeK OyIeT BOCIPUHST KaK KIIIOUEBOE CJIIOBO M IIPUBEHNET K OIINOKe pa3dbopa KOMaHOH B MECTE,
rOe oXupaeTcs uMs Tabnuusl unu ctonbia. ToT Ke mpuMep MOXKHO IIepelnucaTh C uOeHTUGUKaTOpaMu
B KaBBIYKaX CIeOyIoIuM 06pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTrduUKaTOPH B KaBHIYKAaX MOTYT COIEPKaTh JII0OOBIE CHMBOJIBLI, 3a UCKIIIOUEHNEM CHMBOJIa C KOOOM
0. (UYToOBI BKIIOYHUTH B TAKOM MOEHTU(DUKATOP KaBEIYKH, IPOOYOIUPYHTE UX.) ITO ITIO3BOISIET CO3MaBaTh
TAaOIHUILI M CTOJIOILI C MIMEHaMHM, KOTOPEIe HHaye Oy Obl HEBO3MOXKHEI, HAITPUMeEP, C IpodeIaMu HIIH
aMmmnepcargamu. OrpaHuYeHne OJIUHEL IIPU 3TOM COXPaHSIETCS.

UpenTudukaTop, 3aKIIOUEHHEIN B KABBIYKY, CTAHOBUTCS 3aBUCUMBIM OT PETUCTPA, TOTHa KaK uaeHTudu-
KaTopkl 6e3 KaBbIY€EK BCeraa IIepeBoOsTcs B HUKHUM peructp. Hanpumep, ugeHTUGUKATOPEL FOO, foo U
"foo" CUMUTAIOTCS OOUHAKOBEIMU B Postgres Pro, HO "Foo" ¥ "FOO" OTJIMYHEL APYT OT Opyra U OT IIpenblay-
mux Tpéx. (IIpuBeneHme uMEH 6e3 KaBHIYEK K HUXKHEMY PErucTpy, Kak 3To menaeT Postgres Pro, Hecos-
MECTHMO CO cTaHmapToM SQL, KOTOpPBIM TOBOPUT O TOM, YTO UMeHAa HOJIXKHBI IPUBOOUTHECSA K BEPXHEMY
peructpy. To ecThb, COTJIaCHO CTaHAApPTy foo HOJIKHO OBITH 3KBUBAJIEHTHO "FOO", a He "foo". IToaTomMy
IIPU CO3[0aHMU IIePEHOCUMEIX IIPUJIOKEHUN PeKOMeHayeTcs Tu60o Bcerga 3aK/Ilo4yaTh ONlpefe/IEHHOe UMS
B KaBBIYKM, 1160 He 3aK/Iio4yaTh HUKOTA.)

Emé onvna BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX IIO3BOJSET MCIOIb30BaTh CUMBOJEL Unicode mo ux
kKopmaMm. Takol uaeHTU(UKATOP HadyMHaeTCsd C Us (cTpouHas wuiau 3arjiaBHasd U ¥ aMIlepcaH[), a 3aTeM
cpa3y 0e3 npobesioB UAET OBOKMHAS KaBblUKa, HAIpPUMep Us"foo". (3aMeThTe, YTO IIPM 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopoM &. UToOw! €€ n36ekaTh, OKPyXKaiTe 3TOT oniepaTop npobenamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amKCHBaTh cuMBOJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hew
KOJ CUMBOJIa U3 YETHPEX MeCTHAAIATEPUYHEIX Iudp, 1ubo o6paTHas Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJ U3 IMIeCTH MeCcTHannaTeprnuHex nudp. Hanpumep, ugeaTudUKaTOp "data" MOXKHO 3aIucaTh Tak:

Us"d\0061t\+000061"

B cnepyromieM MeHee TPUBHATIBHOM IIPUMEPE 3aKOAUPOBAHO PYCCKOE CIIOBO «CJIOH», 3alIMCAHHOE KUPUJI-
JIUIIEH:

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

Ecnu BB XOTUTE MCIIONb30BaTh HE 0OPaTHYIO KOCYIO YEPTY, a APYTroM CIEINCUMBOJ, er0 MOXHO yYKa3aTh,
mo6GaBuB UESCAPE IIOC/IE€ CTPOKHU, HAIIPUMED:

Ug"d!0061t!+000061" UESCAPE '!'

B kayecTBe cmelncMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIIeCTHAALATEPUYHON udPHI, 3HaKa
TUTIOC, anmocTpoda, KaBLIYKY WX TTPOOETbHOT0 CUMBOJIa. 3aMEThTE, YTO CIIELICUMBOJ 3aKJTIOYAEeTCs HE B
IOBOMHBIE KAaBBIYKHY, & B alOCTPOMEL, IOCIIEe UESCAPE.
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YToOH coerlaTh CIIECHMMBOJIOM 3HAK aHOCTpO(ba, HaAIIMIIIWUTE €TI0 ABazKIHI.

3amuceiBaTh cypporaTtHbie mapsl UTF-16 u TakuM 06pa3oM COCTaBJISITh CUMBOJILI C KOJiaMu OOJIbIlle YeM
U+FFFF mMoxH0 nmu60 B 4eTHIPEX-, MO0 B MIECTU3HAYHOU (hOpMe, XOTS HaIudne IIeCTU3HAYHON (POpMEI
TEXHUYECKH [eJlaeT 3TO HeHyKHBIM. (CypporaTHBIE IapH HE COXPAHSAIOTCS HEIIOCPEeACTBEHHO, a 00beau-
HSIOTCS B OOWH CUMBOJI, KOTOPRIY 3aTeM KogupyeTcsa B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI C KOOOM, YKa3aHHLIM 3TOI CIIEIIOCIeN0BaTeIbHOCThIO,
npeobpa3yeTcs B PaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TaKoe IIpeodpa3oBaHie HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

4.1.2. KOHCTaHTHI

B Postgres Pro ecTh TpH THIIa KOHCTAHT N00pad3ymMesdaeMbiX MuUNoa: CTPOKU, OUTOBEIE CTPOKH M YMCIIA.
KoHCTaHTEI MOXKHO TakKKe 3allMChIBATh, YKa3bIBasd THUIIEI SBHO, YTO II03BOJISIET IPENCTAaBUTL UX Oojee
TouHO 1 06paboTaTh Gosee 3¢ GeKTUBHO. ITH BapHaHTH PAaCCMAaTPUBAIOTCS B CIEAYIOIINX IToApa3aeax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CtpokoBas KOHCTaHTa B SQL — 9T0 0GEIYHAS IIOCIeO0BaTEIbHOCThL CMBOJIOB, 3aK/II0UYEHHAS B allOCTPO-
w1 ('), HaTpuMep: 'S3to cTpoka'. YHTOOBI BKIIIOUHUTD alloCTPO( B CTPOKY, HAITMIIUTE B HEH ABa armocTpoda
psOoM, HallpuMep: 'Xauua n''Apx'. 3aMeThbTe, 3TO He TO XKe caMoe, YTO [ABOMHAas KaBbiuka (").

[IBe CTPOKOBBLIE KOHCTAHTHI, pa3fdeéHHbe IPOOeNbHEIMH CHMBOJIAMU U MUHUMYM OOHUM nepesodom
cmpoku, 00 beINHSAIOTCS B OMHY U 00pabaThIBalOTCsI, KaK ecyiu Obl CTpoKa Obljla 3arrcaHa B OJHOM KOH-
cTtauTe. Hanmpumep:

SELECT 'foo'
'bar';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIucCh:
SELECT 'foo' 'bar';
CYHUTAETCS CHHTAKCUYECKOHU OomMOKOoM. (9TO HECKOJIBKO CTPAaHHOE IT0BeeHNe OIPeNelieH0 B CTaHIapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTeNibHOCTAMM B ctune C

Postgres Pro Takzke OpuUHUMAaET «CIIEIOCIeq0BaTeIbHOCTH», YTO SIBJISIETCS PAaCIINpPEeHHeM CTaHOapTa
SQL. CTpoka CO CIIeNIIoCIen0BaTEeIbHOCTSIMY HaUYnHAETCs ¢ OYKBHI E (3arjlaBHON UM CTPOYHOM), CTOSI-
el HemoCPenCTBEHHO Iepen anocTpodoM, HanpuMep: E'foo'. (Korga KOHCTaHTa CO CIIEIIOCIEeI0Ba-
TEIbHOCTbHIO pa30MBaETCsA Ha HECKOJILKO CTPOK, OYKBY E HY2KHO OCTaBUTDb TOJIBKO Iepe[ IIEPBLIM OTKPHI-
BaIOIIUM anocTpodoMm.) BHyTpu TaKuX CTPOK CUMBOM 00paTHO¥ KOoco# uepTH! (\) HauuHaeT C-momoOHbIE
cneuynocsiedosameibHOCMU, B KOTOPHIX cOUueTaHue 00paTHOM KOCOM YePTHI CO CIedyIOIIUM CUMBOIOM(a-
MH) TaéT ompenenénHoe 0alToOBOe 3HaUEeHHe, KaK IToKa3aHo B Tabmuie 4.1.

Taonauma 4.1. CnennmocjieqoBaTe/IbHOCTH

CrnenmocienoBaTeIbHOCTD HNHaTepupeTanus

\b CHUMBOJI «3a00#»

\f nomada GopMHI

\n HOBAas CTPOKa

\r BO3BpaT KapeTKHu

\t TabysaIms

\o, \oo, \ooo (o = 0-7) BOCHBMEPHUYHOE 3HaUeHUe OanTa

25



Cunrtakcuc SQL

CoenmociegoBaTe/IbHOCTh HNHuTeprnperanusi

\xh, \xhh (h = 0-9, A-F) 1ecTHaglaTeEpUYHOe 3HadYeHue GaiiTa

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

JIro60i mpyroi# CUMBOJI, UOYIIHM IOCIie 0OpaTHOM KOCOM 4YepThl, BOCIPUHUMAaeTCsa OyKBaJibHO. TakuMm
06pa3oM, YTOOBI BKJIIOUHUTh B CTPOKY OOPaTHYIO KOCYIO YEPTY, HY2KHO HaIlMCaThb OBE KOCHIX 4epTH (\\).
Tak e MOKHO BKJIIOUUTh B CTPOKY anmocTpod, Hamucan \ ', B JOIOJIHEHNE K OOBIYHOMY CII0CO0y ''.

BBl mOMKHEI T03a00TUTLCS, YTOORI OAWTOBEIE ITOCIEIOBAaTEIBHOCTH, KOTOPEIE BEI CO3TaéTe TaKuM obOpa-
30M, 0COOEHHO B BOCBbMEPUYHOH U IIeCTHAAIIATEPUYHOMN 3aIuCH, 00pa30BEIBAJIN AOIIYCTUMbBIE CUMBOJIILI B
CepBeEPHOM KOoOupPoOBKe. Takke MOzKeT OBITh ITOJIE3HO MCIIOIb30BaTh cHelnmnociaeqopaTebHocTH Unicode
WM aTbTePHATUBHYIO 3allCh, OMUCAHHYIO B [Tompasmerne 4.1.2.3; B 9TOM ciIly4ae cepBep OymeT IpoBe-
PSATH, BO3MOKHO Jiu TpeoOpa30BaTh YKa3aHHBIN CUMBOJI.

BauMaHue

Ecnu napametp KoHpurypanuu standard conforming strings umeeT 3HaueHue of £, Postgres Pro
pacro3HaéT 00paTHYIO KOCYI0 YepPTy KaK CIIELICHMBOJI U B OOBIYHLIX CTPOKAaX, U B CTPOKax COo CcIell-
nocnegosaTenbHOCTAMU. OnHAKO B Bepcuu PostgreSQL 9.1 o ymonyaHuio IPUHATO 3HAYEHUE on,
¥ B 3TOM ciy4dae ofpaTHasi Kocas 4YepTa Paclo3HAETCS TOJBKO B CIENCTPOKAX. JTO MOBENEHUE
0oJbIlle COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HaPYWHTh PaboTy IPUIOKEHUH, PACCYUTAHHBIX
Ha MIpedbImyIuil pexkuM, Korga obpaTHass Kocasl 4epTa paclo3HaBajlachk Be3fe. B KauecTBe Bpe-
MEHHOI'O PellleHNs Bhl MOXKeTe U3MEeHHUTH 3TOT IlapaMeTp Ha off, HO JIyd4Ille YUTH OT TaKOU Ipak-
Tuku. Eciiu BaM HyKkHO, 94TOOH oOpaTHas Kocas 4epTa IpencTaBisiia CIelllanlbHbEIM CUMBOJI, 3a-
maiTe CTPOKOBYIO KOHCTAHTY C E.

B momonHeHUe K standard_conforming_strings IIOBegeHMEM 00paTHOM KOCOM YEePTHI B CTPOKO-
BBIX KOHCTAHTaX yIIPaBJIAIT ITapaMeTphrl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKII0YaTh CUMBOJ ¢ KomoM O.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMu Unicode

Postgres Pro Takxke mommep’KHWBaeT eIlé OOWH BapHaHT CIIEINOCJIe0BaTEeIbHOCTEMN, MTO3BOJISAIONINIMA
BKJIIOUaTh B CTPOKU cuMBOJIEI Unicode mo mx kKomaM. CTpOKOBasi KOHCTaHTa CO CIELIOCIeq0BaTeIbHO-
ctsamu Unicode HauuHaeTCcs C Us (CTpouyHas unu 3arjaBHas U U aMIlepcaHm), a 3aTeM cpa3y 6e3 mpo-
6emmoB uUOET amocTpod, Hampumep Us'foo'. (3aMeThTe, YTO IPH 3TOM BO3HHKAET HEOOHO3HAYHOCTL C
orepaTtopoM &. YToOwI e€ n3bexkaTh, OKPyKaiTe 3TOT oriepaTop mpobenamu.) 3aTeM B almtocTpodax MOxK-
HO 3amuckBaTh cuMBOJIEI Unicode mByMsi crmocoGamu: oO6paTHas KOocasi 4epTa, a 3a Hell KOO CUMBOJIa U3
YeTHIPEX IIeCTHAAlaTePUYHLIX MUGpp, 11bo obpaTHas Kocas YyepTa, 3HaK IIIOC, a 3aTeM KOJ U3 IIIECTH
nmecTHaZUaTepuuHblx nudp. Hanpumep, CTPoKy 'data' MOIKHO 3alucaTh Tak:

Us'd\0061t\+000061"

B cnenytoiieM MeHee TPUBHATbHOM IPUMeEpPe 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3alMCAaHHOEe KUPHUII-
JIulen:

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

Ecnu BB XOTHTE UCIIONIB30BAaTh HE 0OPATHYIO KOCYIO YEPTY, a OPYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
no0aBUB UESCAPEIIOC/IE CTPOKH, HallpuMeD:

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

B KagecTBe crerncuMBoOia MOXKHO BHIOpPATh J1I000M CUMBOJI, KpOMe IIeCTHAAIIATEPUYHON UGPE], 3HAKaA
ITIOC, arocTpoda, KaBbIYKY MITH TPOOEILHOT0 CUMBOJIA.

YT0OBI BKITIOYHUTH CIIELICUMBOJI B CTPOKY GYKBB.J'II:HO, HaIIUIIKXUTE ero OBazKOhbI.
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3amnuceiBaTh cypporatHblie mapkl UTF-16 1 TakuM 06pa3oM COCTaBASITH CUMBOJIBI C KOTaMu OOJIbIlle YeM
U+FFFF moxHO0 nmub0 B 4eTHPEX-, MO0 B MIECTU3HAYHON (hopMe, XOTSI HaIudne IeCTU3HAYHON (POpPMEL
TEXHUYECKM AejlaeT 3TO HeHyKHEIM. (CypporaTHLIE Taphl HE COXPAHSAIOTCS HEIOCPENCTBEHHO, a 00benu-
HSIIOTCS B OMWH CUMBOJI, KOTOPHIM 3aTeM KogupyeTtcs B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHBLIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobpa3yeTcs B GaKTHUYECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IIpeodpa3oBaHie HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

Takxe 3aMeTbTe, YTO CIelnociieqoBaTenbHoCcTH Unicode B CTPOKOBBIX KOHCTaHTaX paboTalOT, TOILKO
Korpa mapaMmeTp KoHpurypanuu standard conforming strings paBeH on. 9T0 06bSICHIETCS TEM, UTO MHA-
4e KJIMEHTCKWE MPOrpaMMhbl, mpoBepsiomue SQL-omepaTopsl, MOXKHO OyHmeT BBECTHU B 3abiyKOeHUWE U
9KCIUIyaTUPOBATh 9TO KaK YSI3BUMOCTb, HAnpuMep, 0iisi SQL-uabweknuii. Eciu 9TOT mapaMeTp uMeeT 3Ha-
4eHUe of f, 9TU CHEIIIOCTIef0BaTeIbHOCTU OyIyT BEI3LIBATH OIINOKY.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIe B A0NNapbl

XOTsI CTaHOAPTHHEINM CHHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO JMOCTATOYHO yOoOeH, OH MOXKEeT IIJI0OX0
YHUTATHCS, KOTHa CTPOKA COIEPKUT MHOTO artoCTPod OB, TaK KaK KazKObIH TAKOM CUMBOJ IPUXOOUTCS Iy0-
nmupoBaTh. YTOOBI ¥ B TAKUX CIIydasiX 3alpOCHl OCTaBalIKUCh YUTaeMbIMH, Postgres Pro mpemiaraeT erné
OOWH CII0CO0 3aIlMCH CTPOKOBBEIX KOHCTAHT — «3aKJ/II0YEeHHE CTPOK B HoJuapbl». CTPOKOBas KOHCTAHTA,
3aK/II0YEHHAS B JOJIJIaphl, HAYMHAETCS CO 3HaKa moiuiapa ($), Heo0s13aTeIbHOTO «Tera» U3 HECKOJIbKUX
CHMMBOJIOB U €Ill€ OOHOTO 3HaKa AoJjijiapa, 3aTeM COIEPKUT OOBIYHYIO ITOCJIEOBATENBHOCTh CHMBOJIOB,
COCTaBJISIIOIIYIO CTPOKY, M OKAHYMBAETCS 3HAKOM JoJIjiapa, TeEM K€ TeroM M 3aMBIKAIOIIUM 3HAKOM [O0JI-
napa. Hampumep, cTpoky «2KaHHa A'ApK» MOXKHO 3aIllMCcaTh B HOJJIapax OBYMs CIIOCOOaMmu:

$SXKanua n'ApkS$SS
$SomeTag$Xauua n'Apk$SomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl He HY2KHO 3alMUCHIBAaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aK/II0YEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIMCHIBATh B YMCTOM BHU[E: COIEPIKU-
MOe CTPOKHU BCerma 3anuchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOoKOBBEIE KOHCTAHTHI B JOJI/IapaX MOZKHO BKJIaIBIBATh OPYT B OPYTa, BEIOMpPAas Ha pa3HBIX YPOBHIX BIIO-
JKeHHOCTU pa3Hble Teru. Jallle BCero 3TO MCIONb3yeTCs IIPU HaIWCaHUM oIpeneneHud GyHkumi. Ha-
IpUMeED:

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

3mech MOCIEmOBATENbHOCTE $g$ [\t\r\n\v\\]1$g$ IpencraBnsgeT B Oojjlapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\ ], KoTopas OymeT oOpaboTaHna, korma Postgres Pro OymeT BHIIIONMHSTDH 3Ty GyHKIMUIO. HO Tak Kak
9Ta IOCIeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TET'y B HoJllapax (Sfunction$), C TOUKU 3pEHUS
BHEIITHEH CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJILI BHYTPHM KOHCTAHTHI.

Ter CTPOKH B OOJIlIapaX, €ClIk OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPAaBHJIAM, OHpeﬂeHéHHbIM
OIS UOeHTH(PUKATOPOB 6e3 KaBhHUEK, U K TOMY 2Ke He JOJIZKEeH colepKaTh 3HakK AoJjiiapa. Teru perucTpo-
3aBUCHUMEI, TaK 4YTO $tag$String content$tag$ — IpPaBUJIBHAA CTPOKA, a $STAGSString contents$tag
$ — HeT.

CTpoka B foJiapax, cliedylomias 3a KJII4UYeBEIM CIIOBOM HJIHM UOEHTU(DUKATOPOM, HOJIXKHA OTHEISITHCS OT
Hero mpo0eTbHBIMU CUMBOJIAMH, WHa4e Aojiyiap OydeT CYMTAThbCs MPOMAOIXKEHUEM IIPeObIayINero uaeH-
TudUKaTOpa.

3akioueHre CTPOK B HOJIJIapHl He SIBISIETCS 4acThio cTaHgapTa SQL, HO YwacTo 3To 6oJjiee ymoOHEINH CIIO-
Cc00 3aIMCHEBATh CI0XKHBIE CTPOKH, YeM CTaHOAPTHBIN BapHaHT C amocTpodamu. OH 0COOEHHO MOJIe3€eH,
KOTr[a HyKHO NPEICTaBUTh CTPOKOBYIO KOHCTAHTy BHYTPU OPYTOM CTPOKHU, YTO 4ACTO TPeOyeTCs B OIpe-
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OeJIeHUsSIX NPoueAypHBX QyHKuui. OTrpaHUYMBIINCE TOJIBKO anmocTpodamu, KaXkAylo 0O0paTHYI0 KOCYIO
4YepTy B IPUBENEHHOM IIPUMEDE HPUIIIOCH OBl 3aNIMCHBATL YETHIPbMS TAKMMU CUMBOJIAMHU, KOTOPHIE OB
3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, ¥ HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKHU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBble CTPOKOBBEIE KOHCTAHTHI IIOXO0XKK Ha OOBIYHBEIE C OOIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
mpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O ¥ 1.

BuToBBIE KOHCTAHTHL MOT'YT OBITH 3allMCAHBl U MIO-APYTOMY, B IIeCTHaAlaTePUYHOM BHAeE, C Ha4aJIbHOU
OYKBOI X (3aryIaBHOM MM CTPOYHOM), HAanmpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeTHIpEe OBOMYHEBIX TUQPH 3aMeHAI0TCS OOHOM IITeCTHaAIlaTePUIHOH.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK U 0OLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOHAKO
3aKJII0YaTh B AOJIapkl OUTOBHEIE CTPOKM HEJIH3SI.

4.1.2.6. UncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHL MOT'YyT OBITh 3aJaHEl B ClIeJyIlleM O6I.U;GM BUMOe:

LHQPBI

qupprl. [ yu@pEe!] [e [+—] gudpE!]
[gu@psl] . quppsi[e [+—]1 yHPPE!]
queperle [+—] quPpEe!

raoe nudpsr — 9TO OOHA WU HECKONBKO gecsaTuYHBIX 1udp (0..9). o unu mocnie OecSTUYHON TOUKU (Ipu
€€ HalIW4WHK) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MUHMMYM ofHa mudpa OOJIKHA CJIeJoBaTh 3a
0003Ha4YeHNeM 3KCIIOHEHTH! (e), €CJIU OHO IIPUCYTCTBYeT. B 4UCIIOBOM KOHCTaHTe He MOXKeT OBITh ITpobe-
JIOB UJIX APYTUX CUMBOJIOB. 3aMeThTE, UTO JIF000M 3HAaK MUHYC HJIM IIIIOC B Ha4aJjie CTPOKU HEe CYUTAETCSA
YaCThIO YHCJIA; 9TO OIEPaTop, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnpko IIPUMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAHT:

42

3.5

4,

.001

5e2
1.925e-3

YucnoBass KOHCTaHTa, HE comepzKalllasi TOYKU U SKCIIOHEHTHl, M3HaYalbHO pacCMaTpUBaeTCs KaK KOH-
CTaHTa THUIIA integer, €CJIM €€ 3HAUEHHE yMelllaeTcsd B 32-OUTHHIM TUN integer; 3aTE€M KaK KOHCTaHTa
THIIA bigint, eCliu €€ 3HaYeHUe yMeIlaeTcs B 64-0UTHHIN bigint; B IPOTUBHOM CJIy4ae OoHa IIpUHUMaA-
eT TUll numeric. KOHCTaHTEHI, comepKallye OeCATUYHBIEe TOYKU WU/UIM SKCIIOHEHTE], BCerga CYUTarTCs
KOHCTAHTaAMM THIIA numeric.

M3HavanpHO HAa3HAYEHHBIN TUI OAHHBIX YYCJIOBOU KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHAasA TOYKa OJIsA aJil'o-
PHUTMOB OIIpenesleHus THUIIa. B 6OJ'IBU.IHHCTBG CJlIy4YaeB KOHCTaHTa 6y):[eT aBTOMaTHU4YECKHU IIpHBedeHa K
HauboJIee MOAX0oAsAIneMy TUILY [JIs JAaHHOI0 KOHTEeKCTa. [Ipr HeoGX0AMMOCTH BBl MOXKEeTe IPUHYAUTEIIbHO
HMHTEPIPETHPOBATh YHCIIOBOE 3HaAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIAQ, IIPUBeOsA €er0o TUIlI K HyXK-
HOMY. HaHpHMep, BBI MOZKeTe CcaejlaTh, ‘-ITO6BI YHCJIOBOE 3HaA4YEeHHEe PaCCMaTPHUBaJIOCh KaK UMeEIoIliee TUII
real (float4), HAIMCAaB:

REAL '1.23' —- CTPOKOBBIH CTHIb
1.23::REAL —— ctunb Postgres Pro (MCTOpPHYECKUH)

Ha camom merne 3TO TONBKO YaCTHEIE CJIy4au CMHTaAKCHCa IIPUBEOEeHNUsA TUIIOB, KOTOpBIfI 6yneT paccMart-
PHUBATHCA Oajiee.

4.1.2.7. KOHCTaHTbI ApPYrux TUNos
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KOHCTaHTy 00bIYHO20 THUIIA MOXKHO BBECTH OOHHUM H3 CIIEOYIOIINX CII0CO0OB:

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

TeKCT CTPOKOBOIM KOHCTAHTHI IePemaEéTCs Ipolleqype npeobpa30oBaHus BBOMA [JIsI THUIA, 0003HAYEHHOTI' 0
37ech type. Pe3ynbTaTOM CTAHOBUTCS KOHCTAHTA YKa3aHHOTO THUMA. IBHOe MpWBeOdeHHEe THUIIa MOXKHO
OTIYCTUTD, €CITU HYKHBIH THUI KOHCTAHTHI OIIPeNessieTCs OQHO3HAYHO (HalrpuMep, KOrfa OHa MpucBauBa-
eTCsI HETIOCPEICTBEHHO CTOMNOITy TabGJIMIIE), TAK KaK B 9TOM CjIydyae MpUBegeHNe TPOUCXOOUT aBTOMAaTH-
YEeCKH.

CTpOKOBYI0 KOHCTAHTy MOXKHO 3allMCcaTh, UCIIOJIb3ysi KaK OOBIYHBEIM cuHTakcuc SQL, Tak u ¢opmar c
IoJIapaMu.

Takzke MOXKHO 3anucaTh IPHUBEeIeHNe TUIIOB, UCIIOIb3ys CUHTAKCUC QYHKIIMM:

typename ( 'string' )

HO 3TO paboTaeT He OJIsT BCEX UMEH TUIIOB; MoOpoOHee 06 3ToM HamucaHo B [Togpasmene 4.2.9.
KonCTpyKUMIO ::, CAST () M CUHTAKCHC BHI30Ba (PYHKUIMK MOIKHO TaKXKe MCIOJIb30BaTh AJIsd Ipeobpaso-
BaHUS TUIIOB OOBIYHBIX BBIpa}KeHI/Iﬁ BO BpéMs BHIIIOJTHEHN S, KaK OIIMCAHO B Houpa3uene 4.2.9. Bo usbe-
JKaHUe CUHTaKCHU4YeCKOou HeOHpeI[eJ'IéHHOCTI/I, 3AlIUCh tun 'crpokxa' MOXKHO HCIIOJIB30BATH TOJIBKO OJIsA

yKa3aHMs TUIIA IIPOCTOM TEKCTOBOM KOHCTAHTHL. EIE€ OlHO OrpaHMYeHMe 3allUCHu Tun 'crpoxa': OHA He
paboTaeT OJiss MaCCUBOB; OJIsI TAKUX KOHCTAHT CJIedyeT UCIOIb30BaTh : : UMK CAST ().

CuHTaKCHC CAST () cooTBeTCTByeT SQL, a 3amuCh type 'string' sBAseTcs 0000IIeHMEM CTaHOapTa:
B SQL Takoi CHMHTAKCHUC HOOAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI JaHHEBEIX, HO Postgres Pro mos3Bomnsiet
HCIONIb30BaTh €ro Ojisd Bcex. CHHTAaKCHUC C : : UMeeT ucrtopudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BBI30Ba QYyHKILIMH.

1.3. OnepaTopsbl

HNms omepaTopa o6pa3yeT IOCIem0BaTEeILHOCTD He 0omee yeM NAMEDATALEN-1 (1o ymomn4aHuio 63) cuM-
BOJIOB U3 CJIEYIOIIEro CIUCKa:

+-*¥/<>=~1Q@#% " &| 7
OpHaKo [J151 UMEH OIIePaTOPOB €CTh eIllé HECKOIbKO OTpaHNYeHMM:

* CoueTaHus CUMBOJIOB —— ¥ /* He MOT'YT IPUCYTCTBOBATh B MMEHHU OIlepaTopa, Tak KakK OHU OyOyT
0603HauaTh HA9ajIo KOMMEHTapHs.

* MHOTrOCUMBOJIbHOE UMSI oIlepaTopa He MO2KeT 3aKaH4YMNBaTbCA 3HAKOM + MJIKN —, €CJIM TOJIBKO OHO He
COOEP2KUT TaKzKe OOJHUH U3 3THUX CHUMBOJIOB:

~1@#% "~ &| 7

Hampumep, @- — [OMyCTHMOE UMsI OIlepaTopa, a *— — HeT. Blnaromapsi 9ToMy OrpaHUYeHUIo,
Postgres Pro moxeT pa30upaTh KOppeKTHbe SQL-3anpock 6e3 mpo6enoB MeKAy KOMIIOHEHTaMU.

3amuchiBasi HecTaHAapTHEIE SQL-omepaTophl, OOLIYHO HYXXKHO OTHEJISITh MMeHa COCEeTHUX OIepPaTopoB
mpobenamMu [ OOHO3HAYHOCTU. HampuMep, eCly BhI OTPEeAeNUITN JIEBEIHM YHAPHEBIM OTIepaTop C UMEHEM
@, BBl HE MOZKETe HalnucaTh X*QY, a HOJIXKHBI HAalTucaTh X* @Y, 4ToOw Postgres Pro ogHO3HaYHO TpoYuTan
9TO KaK [Ba OIepaTopa, a He OOVH.

4.1.4. CneumvanbHblie 3HAKU

HeKOTopBIe He aJ'ICbaBI/ITHO-L[I/I(I)pOBbIe CHUMBOJIBEI UMEIOT CIIellMaJIbHOE 3Ha4YeHue, HO HpI/I 9TOM HeE SABJIdA-
10TCs oneparopamu. [logpo6Hee MX MCIIONb30BaHUE OYOET PAaCCMOTPEHO MTPU OIMUCAHUU COOTBETCTBYIO-
LIero 37eMeHTa CUHTaKCuca. 31eCh OHU YIIOMUHAIOTCS TONBKO IJI CBEIEeHUs M 0000IIeHUsT UX IIpegHa-
3HAUYEHUdA.
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* 3Hax goiutapa ($), mpeaBapsOIIUN YUCII0, UCIOJIB3YETCS OIS IIPeACTaBIeHus ITO3UIIMOHHOT0 Iapa-
MeTpa B Tejie onpeneneHust GYHKIINHA WU IIOATOTOBJIEHHOTO OllepaTopa. B Apyrux KOHTEKCTaxX 3HaK
moJjiapa MOXKeT OBITh YaCThI0 HOeHTU(UKATOPA HIIHM CTPOKOBOM KOHCTAHTHI, 3aKJIIOYEHHOM B HOJIIa-

PHL

e Kpyribie CKOOKH ( () ) UMEIOT 0OOBIYHOE 3HaYeHNe U MMPUMEHSIIOTCS [JIsI TPYIIUPOBKY BEIPAXKEHUN U
TIOBBIIIIEHUS IIPUOPUTETA Ollepaliuii. B HEKOTOPHIX CIydasax CKOOKM — 3TO HeoOxXxomumMasi 4acThb CUH-
Takcuca onpenenéHHbx SQL-KkoMaH.

* KeappaTHbie CKOOKY ([]) MPUMEHSIOTCS [OJIS BEIOEJIEHUS 9JIEMEHTOB MaccuBa. [logpo6Hee MacCUBEI
paccMaTpuBaroTca B Pa3zmene 8.15.

e 3amnsTnie (, ) HCIIOJIB3YIOTCSA B HEKOTOPBIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJId Pa3deJIEeHUus 3JIeMeH-
TOB CIIHCKa.

* Touxka c 3amsaToi (; ) 3aBepinaeT KoMaHOy SQL. OHa He MOXKeT HaXOOUTHCSA HUTHE BHYTPHU KOMaHIHI,
3a UCK/IIOYEeHNEM CTPOKOBBEIX KOHCTAHT MU UIeHTU(PUKATOPOB B KaBLIUYKAX.

e [BoeTouue (:) IPUMEHSETCS OJI BEIOOPKH «CPe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPEHIX
ouanektax SQL (Hampumep, B Embedded SQL) mBoeTouiie MokKeT OBITE TPe¢dUKCOM B UMEHHU IIepe-
MEHHOM.

* 3BEé3modKa (*) UCIIOJIb3YETCS B HEKOTOPHIX KOHTEKCTaX KaK 0003HaYeHUEe BCEX MOJIEH CTPOKHU UIIU
COCTaBHOTO 3HaueHuA. OHa TakKe UMEET CIlelllajiIbHOe 3HaYeHne, KOrma UCII0Ib3yeTCs KakK apry-
MEHT HEKOTOPHBIX arperaTHBIX (GYHKIIUN, a UMEHHO (pYHKIHUM, KOTOPLIM He HYKHEI IBHBEIE IIapaMeT-

PHL

* Touka (.) HCIIONb3yeTCs B YMCJIOBBIX KOHCTAHTAX, a TaK¥Ke OJIA OTOEeIeHUsT UMEH CXeMbI, TaOIUIThl U
cTonoIa.

4.1.5. KomMmeHTapum

4

KoMMeHTapuii — 3TO IIOCJIEIOBAaTENIbHOCTh CUMBOJIOB, KOTOPas HaYMHAETCS C IBYX MUHYCOB U ITPOMOJI-
JKaeTCs OO KOHIIa CTPOKH, HalpUMep:

—— DTO CTaHIAPTHHH KOMMEHTapu# SQL

KpOMe 3TOro, OJIOUHEIE KOMMEHTAapHX MO2KHO 3allMCHIBATh B CTUJIE C:

/* MHOTOCTPOUHBIA KOMMEHTAapUH
* C BIOXEHHOCTbLIO: /* BIOXEHHBIH OGIOK KOMMeHTapud */

*/

rIe KOMMEeHTapui Ha4MHAETCS C /* U HMPOMOIXKAeTCs 0 COOTBETCTBYIOIIEr0 BXOXKIEHUs */. BIodYHbIE
KOMMEHTapHH MOXKHO BKJIaQbIBAThL APYT B IPyTra, KaK paspelieHo 1o ctaumapTy SQL (Ho He pa3pelieHo B
C), Tak 4TO BBl MOJKETE€ KOMMEHTHPOBATE O0JIbIIHE GJIOKH KOla, KOTOPEIE IIPU 3TOM y2Ke MOT'YT COOepKaTh
OJIOKM KOMMEHTapPHEB.

KomMeHTapuii yganseTcs U3 BXOOHOTO ITOTOKA B Hayajle CHHTAKCUYECKOTO aHaau3a U GaKTUUeCKH 3a-
MeHsieTcs mpobesioM.

1.6. MNpuoputeTsl ONnepaTopos

B Tabnurie 4.2 moka3aHbl IPUOPUTETHL M OYEPETHOCTH OIIEPAaTOPOB, AeicTByoIue B Postgres Pro. Bob-
IIMHCTBO OIIEPATOPOB MMEIOT OOWHAKOBHEIM MPUOPUTET U BBIYMCISIOTCA ClieBa HampaBo. [IpuopuTteT u
04YEepPEIHOCTH OIEPaTOPOB KECTKO (UKCUPOBAHBI B CHHTAKCUUYECKOM aHanu3aTope. Eciu BBl XOTUTE, YTO-
OBl BEHIpaXXKeHHWE C HECKONMBKUMU OIlepaTopaMu pa3dupasioch HE B TOM MOPSIOKE, KOTOPBIM OAUKTYIOT 3THU
TPUOPUTETHI, HOOAaBbTE CKOOKM.

Ta6auna 4.2. [IpuopuTeT onepaTopoB (OT 0OIBIIEro K MEHbIIIEMY)

Oneparop/31eMeHT O4yepeaHoOCTh OnucaHue

CIIeBa-HaMIpaBo pa3menuTent UMEH TaOIUIIEI U CTOJIOIIa
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue
CcleBa-HaMIpaBo IpuBeIeHne TUIIOB B cTuie Postgres
Pro
[] ClIeBa-HaINpaBo BBIOOD 3JIEMEHTa MacCCHUBa
+ - CIIpaBa-HaJIeBO YHaPHBIN IIII0C, YHAPHBIM MUHYC
COLLATE cleBa-HaINpaBo BBIOOD HpaBUjla COPTUPOBKHU
AT clieBa-HaIlpaBo AT TIME ZONE
~ cleBa-HalpaBo BO3BeJIeHMeE B CTEIIEHb
* /% CcleBa-HaMIpaBo YMHOIK€EHUe, IeJleHne, OCTaTOK OT HeJie-

HUA

+_

CJiIeBa-HaIIpaBO

CJIOZKeHH €, BEIYUTaHue

(10003 mpyrou omepaTop)

CJieBa-HaIIpaBO

BCe OpyTrHe BCTPOEHHEIE U TT0JTh30Ba-
TEeJILCKUE OTIEPATOPHI

BETWEEN IN LIKE ILIKE SIMILAR

IIPOBEPKa Jualla30Ha, IIPOBEPKaA YJIeH-
CTBa, CPaBHEHHUE CTPOK

<> =<=>= <>

oImepaTopsl CPAaBHEHUSI

IS ISNULL NOTNULL

IS TRUE, IS FALSE, IS NULL, IS
DISTINCT FROMHU T. ..

NOT CIIpaBa-HaAJIEBO JIOTU4YeCKO€e OTpHullaHuEe
AND CJiIeBa-HaIIpaBO JIoTH4YeCKasad KOHBIOHKIIN A
OR CJieBa-HaIIpaBO JIoTH4YeCKasa ODU3BbIOHKIINA

3aMeThTe, UTO IIPaBUJia IPUOPUTETA OIIEPATOPOB TaKXKe IMPUMEHSIOTCS K OllepaTopaM, OIpenenéHHbBIM
TIOJTh30BATEJIEM C TEMHU K€ UMEHaAMH, UTO U BHIIIIEIIePEeYUCIIeHHEIE BCTPOEHHEBIE onepaTopksl. Hampumep,
€CJIY BHI ONIPEJIENIUTE OIIePaToOp «+>» IJId HEKOTOPOTO HECTAHAAPTHOTO THUIIA JAaHHKLIX, OH OyIeT UMEThb TOT
JKe TIPUOPHUTET, YTO U BCTPOEHHEIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JejiaeT.

Korma B KOHCTPYKIIMHU OPERATOR MCIIOJIB3YETCSA UM oIlepaTopa COo CXeMo, HaIIpyMep TakK:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTTIa OPERATOR MMEET MPUOPUTET MO YMOJITYAHUIO, COOTBETCTBYIOIIMH B Tabnuiie 4.2 CTPOKe «JII000M
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe MMEHHO OIEPATOPHl HAXOOSTCS B KOHCTPYKIUU
OPERATOR () .

IIpumMeuyanue

B PostgreSQL po Bepcuu 9.5 geicTBOBaaIM HEMHOTO APYyTrHue IIpaBujla IPUOPUTETaA OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBalIMCh 110 0OIIEeMy IIPaBUJIY; ITPOBEPKH IS MMEJH
00Jiee BEICOKUM TPUOPUTET; a NOT BETWEEN U CBI3aHHBIE KOHCTPYKIIUK paboTasiu HeCOTIacOBaHHO
— B HEKOTOPHIX CJIydyasgx IPUOPUTETHee OKa3bIBajICA OIlepaTop NOT, a He BETWEEN. OTU IIpaBuia
OBLTM U3MEeHEHE! OJISA JIy4Illero COOTBETCTBUSA cTaHOapTy SQL u A yMeHbIIeHUS IIyTaHUITH U3-3a
HEeCOTJIaCOBaHHOU 06pab0TKU JIOTUYECKU PABHO3HAUYHBEIX KOHCTPYKIUHM. B OONBIIMHCTBE CliydaeB
9TU U3MEHEHU S HUKaK He IIPOIBATCS, MO0 MOTYT IPUBECTHU K OIINOKaM THUIIa «HET TaKOoTo oIlepa-
TOopa», KOTOpPhle MOXKHO pa3pelinTh, [o6aBuB cKOOKM. OOHAKO BO3MOKHEI 0C0OBIe clydau, Korga
3amnpoc 6yneTt pasobpan 6e3 omnbKY, HO ero IIOBeJleHNe MOXKeT U3MeHUThCA. Eciiu Bac 6eCIIOKOuT,
He HapyLIaloT JIM 9TU U3MEeHeHUs He3aMeTHO paboTy Balllero IPUJIOKEHU s, BbI MOXKeTe IPOBEPUTH
9TO, BKJIIOYMB KOHPUTYpPaAlIMOHHEIN ITapaMeTp operator precedence warning u nmpoHabmionas, He
MOSABSATCS JIU IIpeayIpeXaeHus B XKypHae.

4.2. Boipa>keHua 3Ha4YeHun
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BBIpa}KeHI/IH 3HAYEeHUd IIPUMEHAIOTCA B CaMbIX PAa3HBIX KOHTEKCTAaX, HallpuMep B CIIMCKE Pe3yJIbTaTOB
KOMaH[IBl SELECT, B 3HAaUEHUSIX CTONOIOB B INSERT MJIM UPDATE MJIH B YCJIOBUSIX IIOMCKA BO MHOTHX KO-
MaHpaax. Pe3ynbTaT TaKOT0 BHIPAXKEHUS WHOTHOA HA3bIBAIOT CKA/APOM, YTOOBI OTIIMYUTH €T0 OT Pe3yilb-
TaTa Ta0JIUYHOTO BEIpAXKeHUS (KOTOPHIM IMpeacTaBisieT co6oi Tabmuily). A caMu BHIpaXKeHUs 3HAYEHUS
YaCTO HA3LIBAIOT CKA/APHbIMU (UJIM TIPOCTO 8blpadxceHusiMu). CUHTAKCUC TAaKUX BBIPAXKEHUU I103BOJIS-
€T BHIYUCIISITh 3HAUEHUS U3 IPUMUTUBHBLIX YaCTeH, UCIIOIb3ys apudMeTHYEeCKre, TOTUYEeCKUe U ApyTue
OIIEepallnH.

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

e CchHINIKa Ha MO3UIIMOHHLIN ITapaMeTp B Tejle onpenesieHus QYHKIINY UITH IIOATOTOBJIEHHOTO OIlepaTo-
pa

* BrIpaxeHUe C UHOEKCOM

e BrIpaxkeHue BLIOOpA IO

e [IpumeHeHUe onmepartopa

e BrizoB QyHKINU

e ArperaTHOe BHIpaxkeHUe

* Bri30oB OKOHHOU QYHKIIUU

e [TlpuBepeHue TUTIOB

* JlpuMeHeHMEe TPaBUJI COPTUPOBKHU
e CxanspHBIM ITOA3aIIpocC

¢ KOHCTPYKTOp MacCuBa

e KoHCTpyKTOp TabIU9YHON CTPOKHU

* Kpowme TOro, BHIpaxkeHUeM 3HAUYEHUS SBIISTIOTCS CKOOKY (IpeqHa3HavYeHHBIE I TPYIHIUPOBKY MOI-
BBEIPAXKEHUM ¥ IEePEOIPENEIIEHUST IPUOPUTETA )

B momonHeHMWe K 3TOMY CIUCKY €CTh €II€ HECKOTbKO KOHCTPYKIIHM, KOTOPHIE MOXKHO KI1aCcCUPHUITUPOBATh
KaK BBIPAXXEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM MTpaBuiaaM. OHU OOBIYHO UMEIOT
BUO GQYHKIIMM WK OTlepaTopa ¥ OyOyT pacCMOTPEHHl B COOTBETCTByIOIEM pa3paene [nmaswr 9. Ilpumep
TaKOM KOHCTPYKIIUM — IPENIOKEeHNe IS NULL.

MtI yke obcyounu KOHCTAHTH B [Togpa3nerne 4.1.2. B cnemymomux pasgenax PpacCMaTPUBAIOTCS OCTallb-
HBIE BapHUaHTHI.

4.2.1. CcbiIKM Ha cTONOLbI
CchINKy Ha cTonbel] MOXKHO 3alucaTh B popMme:

OTHOIEHHE . HMS_CTOnbIa

3mech orHomenne — UMs TAOIHUITHI (BO3MOXKHO, IIOJTHOE, C UMEHEeM CXeMbI) UK €€ IICEeBOOHUM, OIpee-
JIEHHBLIN B MIPEOIOKEeHUHU FROM. DTO MMS U Pa3OeIsiOlIyI0 TOYKY MOXKHO OIIyCTHUTb, €CIIM UMs CTOJIOIa
VHUKAJIBHO Cpeau Bcex TaOIuil, 3adeiCTBOBAaHHBIX B TeKyIleM 3ampoce. (CM. Takxke ['aBy 7.)

4.2.2. NMNo3MuMOHHbIE NapaMeTpbl

CchIJIKa Ha HO3UIMOHHBIN ITapaMeTp IPUMEHSIeTCS OJIs oOpallleHusT K 3HaUYeHUI0, mepemaHHomMmy B SQL-
onepaTtop u3BHe. [lapaMeTphl MUCIIOJIL3YIOTCA B onpeneneHusx SQL-GyHKIIUN U IOATOTOBIEHHBIX OIle-
paTopoB. HekoToprie KinMeHTCKUe OMOIMOTEKH TaKxKe IOOAepPKUBAIOT Ilepegavy 3HaYeHUH JaHHBIX OT-
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menbHO OT caMo¥ SQL-KOMaHOEI, ¥ B 9TOM CjIydYae ITapaMeTpHl IT03BOJISIIOT CChUIATHCS Ha TaKWe 3Haue-
Hus. CChUIKA Ha TapaMeTp 3alMCHIBAETCS B clenyiolle dhopme:

Suyrcio

Hampumep, paccMoTpuM cienymolee onpenenesHre GyHKIUYU dept:

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

3mech $1 Bcerpma OYOET CCHIJIAThCS Ha 3HAYEHHUE MEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J1eMeHTOB

Ecnu B BBEIPA2K€HHWHN BBEI UMeeTe OeJI0 C MaCCUBOM, TO MO2KHO HU3BJI€Yb OHpe,E[eJ'IéHHbII;I €ero J3JIEMEHT, Ha-
IINCAaB:

BEIPAXEHHE [ HHOEeKC]

HWJIN HECKOJIBKO COCEIHHUX 3JIEMEHTOB (<<Cp€3 MaCCI/IBa»):

BRIPAXECHHE [ HHXHHH _HHIOEXC:BEPXHHH HHIEKC]

(3mechr kBampaTHHIE CKOOKM [ ] HOJIZKHBI IIPHUCYTCTBOBAThH OYKBaJIbHO.) KaXKOblii mmnexc caM Io cebe

SABJISAE€TCS BBIPA2KEHHNEM, PE3YJIbTAaT KOTOPOI'0 OKPYTJIAETCA K 6HH}KaﬁmeMy oeJjIoMy.

B ob6miem citydae sopaxenme MaCCHBA HOJIZKHO 3aK/II0YAThCS B KPYTJIble CKOOKHM, HO UX MOXKHO OIYCTHUTh,
KOT[a BeIpazkKeHHEe C MHAEKCOM — 3TO IIPOCTO CCHIJIKA Ha CTOJIOeI] UiIx ITO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTH HECKOJIFKO MHOEKCOB, ECJIM UCXOOHBIM MacCUB MHOTOMEPHEIM. Hanpumep:

Mod_Tabnuiia.crtonbell_MaccuB [4]
Mod_Tabnuiia.crtonbel_MaccuB_2d[17] [34]
$1[10:42]

(dyHnxuug_maccus (a,b)) [42]

B mocnepHel cTpoke KpyTibie CKOOKH HeobxommMmel. [Togpo6Hee MacCHUBH pacCMaTpPHUBAIOTCS B Pasfme-
ne 8.15.

4.2.4. BoiOop nons

Ecnu pe3ynbTaT BEIpaXKeHUS — 3HAYEHHE COCTABHOTO THIIA (CTPOKa TalJIWITEI), TOTHA OIpedesIeHHOe
TIoJIe 3TOW CTPOKM MOXKHO M3BJI€Yhb, HATIMCAB:

BEIDAXEHHEe . HM4d_IION4

B o6111eM ciiy4ae sopaxenme TAKOTO THIIA OOJIKHO 3aKJIH0YATbCS B KPYTJIble CKOOKM, HO UX MOZXKHO OITy-
CTUTh, KOTTIa 9TO CCHIIKA Ha TabJIUIy MU IMO3UITMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuia.cronberll
$1.cTonben
(dyHKUMHE_KopTex(a,b)) .cTon3

(TakuM 00pa30M, IOJIHASI CCBIIKA Ha CTOJI0EIl — 3TO IIPOCTO YAaCTHBIM CiIy4Yal BbeIOOpa I0iisi.) BazkHEBIH
OCOORIH ClTy4Yail 37lech — M3BJIeYeHHe II0JIS U3 CTOJNIOIAa COCTAaBHOTO THUIIA:

(cocTaBHOM_cTonbel) .nomne
(Mog_Tabnuiua.coCTaBHOHU_cTonbel) .none

3mech CKOOKM HYKHBI, YTOOBI IT0OKA3aTh, YTO cocTaBHOH_cTonben — 3TO UM CTONOIA, a He TaOJIUIILI, U
YTO Mog_Tabnuna — UMs TaGIUIB, @ HE CXEeMHI.

Brl MoxkeTe 3aIlIPOCUTH BCE II0JIsI COCTAaBHOI'O 3HAYEHU I, HAIIMCaB . *:

(cocTaBHOU_cCTONbEL]) . *
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JTa 3anuch JIeI;'ICTByeT II0-PA3HOMY B 3aBHCHUMOCTH OT KOHTEKCTaQ; nonpo6Hee 00 3TOM TOBOPUTCHA B HOI[-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHne onepaTtopa
Cy'I_U,'eCTBy'IOT TPHU BO3MOZKHBIX CHHTaAKCHCa IIPUMEHEHUS OIIepPaToOpPOB:

BhIpaxeHHe oneparop Bepaxenrue (OMHAPHBIN MHPHUKCHBIN OIIepaTop)
oneparop Bhpaxenue (YHaPHBIU IPe(UKCHBEIN OIIepaTop)
Brpaxenue oneparop (YHAPHBIM NOCTOUKCHBIN OIIepaTop)

Te omeparop COOTBETCTBYET CMHTAKCHYECKHM IIpaBHIaM, OIMCAaHHBIM B ITompa3perne 4.1.3, nubo 3To
OIOHO M3 KJIIOUEBHIX CJIOB AND, OR ¥ NOT, Iu0OO IIOJIHOEe UMS oIlepaTopa B ¢hopMe:

OPERATOR (cxeMa . HMd_oneparopa)

Cy1iecTBOBaHME KOHKPETHHIX OII€PAaTOPOB U UX TUM (YHAPHBIN UIM OMHAPHEIN) 3aBUCUT OT TOTO, KakK U Ka-
KHe OIlepaTopHl OIIpefesieHkbl CUCTEMOU U II0NTb30BaTeneM. BCTpoeHHEIe onlepaTOpH! onucaHE B [1aBe 9.

4.2.6. Bbi30Bbl hYHKL UK

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

uMg_QyHKknHH ([BblpaxeHHe [, BBIPAXEHHE ... 1)
HaanMep, TaK BBIYHUCIIAETCSA KBaJIpaTHI:IfI KOPEHb U3 2:
sgrt (2)

Crnucok BCTPOEHHHIX PyHKIMUYM npuBenéH B ['maBe 9. ITob30BaTeNb TaKXKe MOXKET ONIPEeAeIUTh U Apyrue
byHKIUN.

BreimmontHsIsT 3anpockl B 6a3e JaHHHIX, TIe OOHU II0JIh30BaTEJIM MOTYT HE HOBEPSATH APYTUM, B 3aIlMCHU BBI-
30BOB QYHKITUY COOJIIOmaiiTe MEPHI IIPEIOCTOPOXKHOCTH, onucaHHble B Pasmene 10.3.

ApryMeHTaM MOTYT OBITH IPUCBOEHEI HeOOsI3aTeNbHEIEe UMeHa. [logpobHee 06 aToM cM. Pazmen 4.3.

IIpumMeuyanue

OYHKIINIO, TPUHUMAIOIIYIO OOUH apTYMEHT COCTAaBHOI'O THIIA, MOXKHO TaKKe BEI3bIBATD, UCIIOJIB3Y S
CUMHTAKCHC BhIOOPA I10JIs, ¥ HA060POT, BEIOOP ITOJIST MOXKHO 3alucaTh B GYHKIIMOHAIBHOM cTuie. To
€CTb 3aIlUCH col (table) U table.col PaBHOCUJIBHEL ¥ B3aM03aMeHsIeMEL. JTO II0BefeHue He 0ro-
BopeHO cTaHmapToM SQL, Ho peanu3oBaHo B Postgres Pro, Tak Kak 3TO II03BOJISIET KCIIOIL30BaTh
GyHKIUY OI1s 3MYISIUM «BEUMCIISEMEIX IToeli». [logpobHee 3T0 onucaHo B [Tompaspmere 8.16.5.

4.2.7. ArperaTHble Bbipa>keHuUs

AepezamHoe 8blpasiceHue TpeAcTaBisieT COO0U MPUMEHEeHUe arperaTHoN GyHKIIMU K CTPOKAM, BEIOpaH-
HBIM 3aIIPOCOM. ATperaTHasi GYHKIMS CBOOUT MHOXKECTBO BXOIHBIX 3HAYEHUH K OQHOMY BEHIXOOHOMY, KaK
HalpuMep, CyMMa WU CpefiHee. ATperaTHoe BhIpaXkKeHUe MOKET 3alUCHIBATHCS CIIEAYIOIIUM 00pa3oM:

arperarHad_¢yHkyug (BelpaxeHuwe [ , ... ] | npemnoxenwme_ order by ] ) [ FILTER
( WHERE ycrnoBuHe_¢unbTpa ) |

arperarHad_¢yukyug (ALL BepaxeHuwe [ , ... | [ #mpennoxenume_order_by ] ) [ FILTER
( WHERE ycrnoBuHe_¢unbTpa ) |

arperaruaad_¢yuakyug (DISTINCT Bripaxenuwe [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycrnoBuHe_¢unbTpa ) |

arperarHad_¢yHxngug ( * ) [ FILTER ( WHERE ycnoBue o¢unbrpa ) |

arperarHad_¢yukyug ( [ Bepaxenwme [ , ... ] 1 ) WITHIN GROUP ( mnpennoxenue_order_by )

[ FILTER ( WHERE ycrnoBue_¢unbrpa ) |
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30ech arperarrad_¢yakyug — UMS paHee ONpenesIeHHON arperaTHOM GyHKIIUU (BO3MOIKHO, OOIIOJIHEH-
HOe UMEHEM CXEMEI), srpaxenne — II000€e BhIpaKeHue 3HaYeHUs, He cojepakailinee B cebe arperaTHoOro
BhIpaXKeHUS MY BbI30Ba OKOHHOM GyHKIUU. Heobs13aTe IbHbIE IPENJIOKEHUS npegnoxenue_order by U
ycrnoBHe ¢HiIbTra OIIUCHIBAIOTCS HUXKE.

B nepBoii opme arperaTHOro BEIpaXKeHUs arperaTtHas QyHKIMS BBI3BIBAETCS OIS KaXKOOM CTPoKU. BTo-
past popma sKBUBaJIEHTHa IEPBOM, TakK KaK yKalaHue ALL IIOApa3yMeBaeTCs 10 yMOoI4yaHuio. B TpeTheit
bopme arperaTHas GyHKIUSA BEI3BIBAETCS IJIS BCEX PA3/IMUHBIX 3HAUYEHUN BhIpakeHus (unu Habopa pas-
JIMYHBIX 3HAYEHUH, JIT HECKOIbKUX BhIPaXKeHU), BEIAEJIEHHBIX BO BXOIHEIX aHHBEIX. B ueTBEPTOM op-
Me arperaTHas QyHKIIUS BEI3BIBAETCS OIS KaXKI0M CTPOKH, TaK KaK HUKAKOT'0 KOHKPETHOI'O 3HaYeHUs He
yKa3aHo (0OBIYHO 3TO UMEEeT CMBICI TOIBKO It GYHKIHMU count (*) ). B mocmemHel popMe UCHOIb3YIOTCS
copmupyouw,ue arperatabeie GyHKIIUYU, KOTOPBIEe OYOYT OMMCAHBI HUXKE.

BonbImIMHCTBO arperaTHeIX GYHKIINNU UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJid KOTOPHIX BEIpa-
JKEHHUS BLIOAIOT OOHO MM HEeCKO0JIbKO 3HaueHud NULL, oTOpackBaroTCsa. ITO MOKHO CUUTATh HCTHHHEIM
IJIST BCEX BCTPOEHHEBIX OIIE€PATOPOB, €CJIH SIBHO HE TOBOPUTCS 00 oOpaTHOM.

Hampumep, count (*) mogcuuTaeT o0llee KOIUYECTBO CTPOK, a count (£1) TOJIBKO KOIHYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOACYHUTAET YHCIIO
pa3nuyHbIX U oTIMYHLIX OT NULL 3Havenuit ctonbma f£1.

OOBIYHO CTPOKY [AHHBIX MEPEeHaloTCs arperaTHoOM QYHKIIMU B HEOIIPEOeIEHHOM ITOPSOKE U BO MHOTUX
ClIy4asix 3TO He UMeeT 3HadeHHUs, HanpuMep GYHKIIUS min BRIOAET OOUH M TOT XKe pe3yJibTaT He3aBUCH-
MO OT IIOpsAKa NOCTyIalomuX TaHHbX. OJHAaKO HEKOTOPhIe arperaTHele (YHKIIUY (TaKue KakK array_agg
U string_agg) BRIOAIOT PEe3yIbTAThl, 3aBUCSININE OT MMOPSOKA HaHHBIX. [IJI TaKUX arperaTHBIX QYHKIINH
MOZKHO J106aBI/ITI> npennoxeHHe _order by W 3aAaTh Hy}KHI:IfI IMOPAOOK. 9TO npennoxeHHe_order by UMe-
€T TOT K€ CUHTAKCHUC, 4TO U IIPEOJIOKEeHNe ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pa3gene 7.5, 3a
UCKIIOYEHHUEM TOTO, YTO €TI0 BEIPAKEHUsI HOJIZKHEI OBITH ITPOCTO BEIPAXKEHUSMH, @ HE UMEeHaMU Pe3yJib-
TUPYIOIIUX CTOJIOOB MK YKuciiaMu. Hampumep:

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

3aMeTbTe, YTO IIPU UCIIOJIb30BAaHUM arperaTHHIX QYHKITUM C HECKOIBKMMHU apryMeHTaMu, IIpeajioXeHne
ORDER BY MAET IIOCJIe BCeX apryMeHTOB. HanmpumMep, Hafgo nucaTth Tak:

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

ITocnemuuit BapraHT CHHTAaKCUYECKM OOMYyCTUM, HO OH IIPeICcTaBasieT coO00M BHI30B arperaTHou GyHKITUU
OOHOTO apryMeHTa C OByMS KII04YaM{ ORDER BY (IIpHM 9TOM BTOPOM HE MMEET CMBICJIA, TaK KakK 3TO KOH-
CTaHTa).

Ecnu npeninoxenue_order by OOIIOJIHEHO YKa3aHHeM DISTINCT, TOrda BCe BEIPaXKeHUusd ORDER BY OOJIXK-
HBI COOTBETCTBOBAThH OOBIYHBIM AprymeHTaM aneFaTHOﬂ (1)YHKI_II/II/I,' TO €CTh BEI HE MOZXKEeTe COPTUPOBAThH
CTPOKH I10 BEIPA2KEHHUIO, HE BKJ'IIO‘-IéHHOMy B CIIMCOK DISTINCT.

IIpumMeuyanue

B0O3MOXKHOCTEL yKa3bBaTb U DISTINCT, ¥ ORDER BY B arperatHou GyHKIUH — 3TO paclIupeHue
Postgres Pro.

HpI/I JZ[OﬁaBJ'IeHI/II/I ORDER BY B OOBIYHEIM CIIHCOK APryMeHTOB anel"aTHOﬁ CI)YHKLII/II/I, OIMIMCaHHOM [0 3TO-
T'O, BEITIOJIHAETCA COPTUPOBKA BXOOHEBIX CTPOK OJId YHUBEPCAJIBHBIX U CTATUCTUYECKUX arperaTHbiX CI)YHK-
I.[I/IfI, OJ1s1 KOTOPHEIX COPTHUPOBKA HeoOs3aTenbHa. Ho ecTh IIOOMHO2KE€CTBO arperaTHhiX (I)YHKU,'I/IfI, copmu-
pyrouwiue azpez2amHble d)ynguu, O/ KOTOPHBIX npennoxeHHe_order SIBISIETCS 0b6s3ameibHbIM, OOBLIYHO
TIOTOMY, YTO BEIYHUCIIEHNE 3TOM QYHKIIMYU UMEET CMBICII TOIBKO ITPU ONIPeNeTEHHOM COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMU IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIUN SIBIISIOTCS BLIYMCIIEHUS PaHTa U
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OpoIeHTuNsd. 1711 COpTUpPYIOUlel arperaTHol QYHKIIMU npennoxernue_order_ by 3allUChIBAETCSI BHYTPU
WITHIN GROUP (...),YTO MJIJIIOCTPUPYET MOCHEeOHMNHN TpUMe, IPUBEeAEHHEIN BhIIIe. BhIpakeHUs B npen—
noxenuy_order_ by BBIYUCHSIOTCS OOHOKPATHO OJIS KaXXOOM BXOOHOM CTPOKU KaK apTyMEHTHI OOBIYHOM
arpeFaTHOﬁ(bYHKHHH,COpTHpYHIHxIBCOOTBeTCTBHH(JTpGGOBaHHeN[UpeﬂnoerHH_order_byIiHOCTyna-
10T B arperaTHyI0 QYHKIUHU KaK BXogsiiue apryMeHTH. (Ecnu ke npennoxernmne_order_by HaXOOUTCS HE
B WITHIN GROUP, OHO He IlepeHmaéTcs KaK apryMeHT(bl) arperaTHoi ¢yHKIIUU.) BripaKeHuss-apryMeHTH,
IpenIlecTByonre WITHIN GROUP, (eCIIM OHM €CTh), Ha3bIBAIOTCSI HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BbIpaXKeHUs, yKa3aHHbIe B npennoxenuy_order_by — dzpe2upyemvlMu apaymeHmamu. B oTnmyue oT
apryMeHTOB OOBIYHOM arperaTHOM (YHKIMY, HETIOCPEeACTBEHHbBIE apTyMEHTHI BEIYHMCIISIOTCST OHOKPATHO
IOJIsI KasKIOOT0 BhI30Ba (YHKIIUH, a He [OJI9 KaXKOOW CTPOKU. DTO 3HAUHUT, YTO OHU MOTYT COHepzKaTh Ie-
peMeHHBIe, TOIBKO €CIU 3TU IIepeMeHHbIe CTPYIIUPOBAHEl B GROUP BY; 3TO CYTh TO XK€ OTPaHHYEHUE,
4TO meicTBOBao ObI, OyOb 9TH HETIOCPEOCTBEHHLIE apr'yMEHTHI BHE arperaTHoro BelpaxkeHusi. Hemocpes-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIL3YIOTCSI, HaIPUMED, OJI YKa3aHus 3HAUYeHUS IIPOLEeHTUISI, KOTO-
poe uMeeT CMEICJI, TOJIBKO €CIIM 3TO KOHKPETHOE YHCJIO [JIsi BCero pacdyéTa arperatHoi ¢pyukmuu. Cru-
COK HEIIOCPeOCTBEHHEIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allHIINTe IIPOCTO (), HO He (*).
(Ha camomMm gene Postgres Pro mpumeTt o0e 3amucH, HO TOJIBKO IIepBasi COOTBETCTBYEeT cTaHmapTy SQL.)

ITpumep BBI30Ba COPTUPYIOIIENH arperaTHON GyHKITUHN:

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

oHa mony4aeT 50-bIf MPOIEHTUIIb, TN MeAuaHy, 3HaUeHus: CTONOIa income M3 TAOMUILI households.
B manHOM cny4ae 0.5 — 3TO HEMOCPEOCTBEHHBIN apryMEHT; eClu Obl APOOBb MPOIEHTUJIS MEHSAIACh OT
CTPOKHY K CTPOKE, 9TO HE UMEJIO OBl CMEBICIIA.

Ecnu mo6aBsieHOo IpeioXkXeHue FILTER, arperaTHON PyHKIIUY ITOAI0TCS TONBKO T€ BXOOHBLIE CTPOKH, IJIS
KOTOPHIX ycrosue_¢unbrpa BHIYUCISIETCS KaK UCTUHHOE; OPYyTryue CTPOKHU oTOpackiBaioTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row)

IIpepmonipenenénHbie arperaTHble GyHKIMYM ontrcaHbl B Pasgerne 9.21. [Tonb30BaTe b TakKKe MOXKET OIIpe-
OEeNIUTh OPyrue arperaTHele QyHKIINHU.

ArperaTHoe BHIpaXKeHUE MOXKET (PUTYpPUPOBAThH TOJIBKO B CIIMCKE PE3YJIbTAaTOB WJIM B IIPenIoXKeHUU
HAVING KOMaHObLI SELECT. Bo Bcex oCTanmbHBEIX NIPENJIOKEHUIX, HalpuMep WHERE, OHU 3allpellleHbl, Tak
KaK 3TH MPENJIOKEeHUs JIOTUYEeCKU BBIUMCISIOTCS [0 TOT0, Kak (OpPMUPYIOTCS pe3yJIbTaThl arperaTHhIX
byHuKIIHN].

Korpa arperatHoe BeIpaXkeHUe UCIIONb3yeTCA B rmogs3amnpoce (cM. [Togpasmen 4.2.11 u Pa3gen 9.23), oHO
OOBIYHO BHIUUCJIIIETCS [JI BCEX CTPOK Iofa3anpoca. Ho ecnu B apryMeHTax (UK B ycrosuw_filter) ar-
peraTHOM PYHKITUYM eCTh TOJILKO IIEPEMEHHEBIE BHEIITHET'O YPOBHS, arperaTHast QyHKIIUSI OTHOCUTCS K O/I1-
XKaullleMy BHEITHEMY YPOBHIO U BEIUKCIISIETCS IOJISL BCEX CTPOK COOTBETCTBYIOIIIETO 3ampoca. Takoe arpe-
I'aTHOE€ BHEIPAaXKEeHHE B IIE€JIOM ABJIAE€TCA BHEIIHEeN CCBLIIKOH OJisi CBOEro 1mog3alripoCa M Ha KaXXJO0M BEIYHNC-
JIEHUU CUUTAETCS KOHCTAHTOM. HpI/I 93TOM OOITyCTHMOE€ IIOJIO2KEHUE aneTaTHOﬁ (I)YHKI_II/II/I OrpaHHU4YHuBa-
€TCs CIMCKOM Pe3yJIbTaTOB M IIPEAJIOKEeHNeM HAVING Ha TOM YPOBHE 3aIlPOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bbi308 0KOHHOU (pYHKUUU TIPECTaBIIsAIeT coO0l MpuMeHeHue QYHKITNY, ITOJ00HO0M arperaTHoi, K HeKOTO-
pomMy HabGOpy CTPOK, BEIOPAHHOMY 3aIllpoOCOM. B oTin4Yme OT BEI30BOB HE OKOHHBIX arperaTHBHIX (YHKITHH,
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IIPpK 9TOM HEe MPOUCXOOUT I'PYNIHUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXK{asi CTPOKA OCTAETCS OTHEJb-
HOM B pe3ynbraTe 3ampoca. OgHAKO OKOHHAs (PyHKIMS UMEET JOCTYII KO BCEM CTPOKAaM, BOIIEAIINM B
TPYIIy TeKyIleld CTPOKM COTJIaCHO yKa3aHHUIO I'PYIIIHUPOBKHU (CIIHUCKY PARTITION BY) B BHI30BE OKOHHOU
¢pyHKUIMM. BEI30B OKOHHOM (QYHKIIMHA MOXKET UMETh CclieAylolnne (GOpMHbIL:

uMda_@QyHKgHH ([ BblpaxeHHe [, BepaxeHHe ... 1) [ FILTER ( WHERE npennoxeHue_¢unbTpa ) |
OVER wuM4g OKHa

uMda_@QyHKgHH ([ BblpaxeHHe [, BepaxeHHe ... ]1]) [ FILTER ( WHERE npennoxeHue_¢unbTpa ) |
OVER ( onpepeneHHe_OKHAa )

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npepnnoxenwe ¢uibrpa ) | OVER mMg _okHa

umda_¢yaxkguu ( * ) [ FILTER ( WHERE npegpnoxernwe ¢uibrrTpa ) |1 OVER ( omnpemeneHHe OKHa )

3mech onpenenenue_oxHa 3alIMCHIBAETCS B BUOE

[ HMg_cymecTBywomero_okKHa ]

[ PARTITION BY BropaxerHume [, ...] 1

[ ORDER BY Brpaxenume [ ASC | DESC | USING omepartop ] [ NULLS { FIRST | LAST } ]
[, «..1 1]

[ onpenmenenue_paMkH |
Heo6s13aTenbHOE onpenenenue_pamxku MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOUYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN Hauvamo_pamku AND KoOHEI] paMKH [ HCKIOUEHHE PAaMKH ]

3JleCL Havano_paMku U xoHel paMky 3aJal0TCA OOHUM U3 CIIEAYIOIINX cr1oco0o0B:

UNBOUNDED PRECEDING
cvemensrne PRECEDING
CURRENT ROW

cvemesre FOLLOWING
UNBOUNDED FOLLOWING

W HCckKInUYeHHEe paMkH MOXKET OBLITH CJIeOYOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sripaxerue — 3TO JI000€ BhIpakKeHUE 3HAYEHHS, He cofiepIKalllee BHI30BOB OKOHHBIX (DYyHKITUIH.

HM4d_OxHa — CCBIJIKa Ha UME€HOBaHHO€E OKHO, onpe,uenéHHoe npenjnozxKeHnueM WINDOW B JaHHOM 3alIpoce.
Tak>ke BO3MOZKHO HAIIMCATh B CKOOKAX IIOJIHOE onpeneneHHe_okHAa, UCIIONB3YSA TOT K€ CUHTAKCHC OIIpe-
OeJlIeHHs UMEHOBAHHOI'O OKHAa B IIPEeOJIOKEeHUHU WINDOW; Honpoﬁﬂee 9TO OIIKMCAaHO B CIIPABKe II0 SELECT.
CTOUT OTMETUTH, YTO 3AIIUCh OVER uMd_okHa HE IIOJTHOCTHIO paBHO3Ha4YHa OVER (uM4_okxHa ...); IIO-
CIIeOHUU BAPHAHT II0gPAa3yMeBA€T KOIIMPOBaHNE U U3MEHEeHHNEe OIIpenesIeHnd OKHa U He 6y;:[eT OOITyCTHu-
MEIM, €CJIX OoIIpeneijieHrne 3TOIr'0 OKHaA BKJIIIOYAET OIIpedeyIeHrue PaMKH.

VKaszaHue PARTITION BY IPYINHPYEeT CTPOKHU 3alpoca B pa3desbl, KOTOPEIEe 3aTeM 00pabaThIBAIOTCS
OKOHHOU (yHKIIMEN He3aBUCUMO APYT OT Apyra. PARTITION BY pa6oTaeT Imomo0HO MPEIIOKEHUI0 GROUP
BY Ha YPOBHE 3allpoca, 3a HMCKJIYEHUEM TOTO, YTO €T0 apryMeHTHl BCETrfa MPOCTO BHIPAXKEHUS, a He
MMeHa BEIXOIHHBIX CTONIOIIOB UK YyKciia. be3 PARTITION BY BCe CTPOKH, BEIJaBaeMbIe 3alTPOCOM, pacCcMarT-
PUBAIOTCS KaK OOWH pas3fesl. YKa3aHue ORDER BY OIpeneseT IMOPSOOK, B KOTOPOM OKOHHAas (GyHKIHS
oOpabaTriBaeT CTpoKU pasfenia. OHO Tak ke MOOO0HO MPeAJIoKEeHUI0 ORDER BY Ha YPOBHE 3ampoca u
TaK JXe He IPUHUMAEeT UMEHA BBIXOOHBIX CTOJIOIOB MJIM YuCia. be3 ORDER BY CTPOKM 06pabaThIBatOTCS
B HEONIPENETEHHOM TTOPSIOKE.

onpenenerne_pamxu 3a0aéT HAOOP CTPOK, 06PA3YIOIIUX PAMKY OKHA, KOTOPAs IPeACcTaBisieT coboii mom-
MHO>KECTBO CTPOK TEKYIIEeT0 pa3fesia U MCIOJIb3yeTCs [AJIT OKOHHBIX (GYHKINWH, pab0oTaoInX C PaMKOH,
a He co BceM pa3genioM. [IooMHOKEeCTBO CTPOK B paMKe MOXKET MEHSIThCSI B 3aBUCHMOCTH OT TOTO, KaKas
CTPOKa SIBNIAETCS TeKylel. PAMKY MOXKHO 3a[laTh B peKHUMaxX RANGE, ROWS UJIM GROUPS; B KaXXIOM ClIy4ae
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OHA HaYHUHAETCA C IIOJIO2KEHUA Havano_paMxH U 3aKaHUYUBAETCHA IIOJIOZKEHUEeM KOHEeI_paMKH. Ecnu xome-
1_pamxu He 3aa€TCs IBHO, IOJApa3yMeBaeTCsA CURRENT ROW (TeKylas CTPOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAa4YHMHAETCS C IIEPBOM CTPOKH pa3fena,
a eCII xowmel_pamxky OMMPeHeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS MMOCJIeTHEH CTPOKOMH
pasmena.

B pexume RANGE UJIM GROUPS mauvano_pamkH, 3aJaHHOE KaK CURRENT ROW, ommpepessaeT B Ka4eCTBe Hada-
71a MePBYI0 POOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpasi IIPHU COPTUPOBKE COTJIAaCHO YKAa3aHHOMY MJIS OKHa
IpeniokKeHNIo ORDER BY CUMTAETCS PaBHOM TeKylllel), Toraa KakK xoxer_pamku, 3aJaHHBIN KaK CURRENT
ROW, ompepeiisieT KOHIIOM PaMKHU IIOCJIEOHIOIO POOCTBEHHYIO CTPOKY. B pexume ROWS BapuaHT CURRENT
ROW IIPOCTO 0003HAaYaeT TEKYIITYyI0 CTPOKY.

B BapmaHTax ompefeNneHus PaMKU cuemernne PRECEDING M cmemenue FOLLOWING B KQUECTBE cMemeHHd
OOJIKHO 3aJlaBaThCs BEIpaXKeHUe, He cofepxKallee Kakue-mub0o mepeMeHHbIe W BEI30BI arperaTHBIX UK
OKOHHBIX pyHKUMI. UYTO MMEeHHO OyOeT O3Ha4YaTh cmemerie, ONPENENISIETCS B 3aBUCUMOCTH OT pPeXuMa
paMKu:

* B pexuMe ROWS cmemernue OOJIZKHO 3a0aBaThbCA OTIIUYHEIM OT NULL HeoTpuULlaTEIbHBIM 11€JIBIM YUC-
JIOM, ¥ 3TO YMCJIO OIpefensaieT COABUT, C KOTOPHIM Hadyaslo PaMKU MO3UIMOHUPYETCS Nepen TeKyIen
CTPOKOH, a KOHeI] — [I0CJIe TEKYIel CTPOKH.

* B pexume GROUPS cmemernue TaKXKe OOJIKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpullaTenbHEIM II€-
JIBIM YHCJIOM, M 3TO YHCJIO OIpefesisieT COBUT (II0 KOIUYEeCTBY I'PYIIIl POACTBEHHEBIX CTPOK), C KOTO-
PBHIM Hadajo paMKM MO3UIMOHUPYETCS Iepeq I'PYIIoN CTPOK, POICTBEHHBIX TEKYIIEN, a KOHEll —
IOCJie 3TOM I'PynITtkl. ['PyIIny pofCTBEHHBIX CTPOK 00Pa3yiOT CTPOKH, KOTOPHIE CUUTAIOTCS PaBHBIMHU
COTJIaCHO ORDER BY. (151 UCIIONTb30BaHMUSA pexkuMa GROUPS onpemeneHre OKHa JOIXKHO COepKaTh
npennoXxeHue ORDER BY.)

* B pexuMe RANGE AJIS UCIIOJIb30BaHUS 3TUX YKa3aHUU IpefJioKeHrne ORDER BY IOJIZKHO comepzKaThb
POBHO oOuH cTO0el. B 9TOM criyyae cremernme 3a0a€T MaKCUMAJIbHYIO PA3HUIY MEXKOY 3HAYEHHU-
€M 9TOT0 CTOOIa B TEKYIIel CTPOKE U 3HAUYEHUEM €r0 XKe B IIPEIIeCTBYIOIINX UJTH IOCJIeyI0-
WX CTPOKAaX PaMKHU. THI HaHHBIX BEIPaXKE€HUS cmemernue 3aBUCUT OT TUIIA JAaHHBIX YIIOPSIOO4YUBalO-
mero crosbiia. st YKCIIOBLIX CTOJIOIIOB 3TO OOBIYHO TOT K€ YHCJIOBOM THII, a IOJISI CTOJIOIIOB C TH-
IIOM faTa/BpeMsi — THI interval. Hampumep, ecinu yrmopsgodnBaOIni CTOIOEI] UMEeeT THUII date
UJIN timestamp, BO3MO2KHA TaKasl 3alllCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUuEe cremerue IIPU 9TOM MOXKET TakK Ke ObITb OTIu4YHBEIM OT NULL u HeoTpulia-
TEJbHBIM, XOTS YTO CUUTATL «HEOTPHUIlATEeJIbHBEIM», OyOeT 3aBUCUT OT TUIIA TaHHHIX.

B nmro6oM ciiyuyae pacCTOSIHME MO KOHIIAa PAMK{ OrPAaHMYMBAETCS PACCTOSHHEM [0 KOHIa pas3fesa, Tak
YTO IS CTPOK, KOTOPBIE HAXOMSITCS Y KOHIIA pa3felia, paMKa MOXET COOepKaTh MEHbIIE CTPOK, 4eM
IUIST IPYTHX.

3aMeThTe, YTO B peXKMMax ROWS M GROUPS yKa3aHUSA 0 PRECEDING M 0 FOLLOWING paBHO3Ha4YHHBI yKa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO U OJIS PeKKUMa RANGE, B CjIy4ae IMOOXOOSIINEero A TUMa JaHHbBIX
onpeneeHUs 3HQUEHUSA «HYJISI».

[lonloTHEeHUE HekmoyeHHe_paMx i II03BOJIIET UCKITIOUNTE U3 PAMKM CTPOKHU, KOTOPHIE OKPYZKaloT TEKYIIYIO
CTPOKY, mazkKe eCJI¥ OHU NOJIZKHEI OBITH BKIIOYEHHI COTJIACHO YKa3aHUAM, OIPEIEIISIONINM Hadyaslo U KOHel]
pPaMKu. EXCLUDE CURRENT ROW HCKJIIOYaeT M3 PaMKH TEKYIIyI0 CTPOKY. EXCLUDE GROUP MCKIIIOYaeT M3
paMKU TEKYIIyI0 CTPOKY M POJICTBEHHEBIE €M COTIaCHO MOPSOKY COPTHUPOBKU. EXCLUDE TIES MCKJIIOYaeT
U3 PaMKH BCe POACTBEHHBIE CTPOKHU [Jis TEKYIIEel, HO He COOCTBEHHO TEKYIIYIO0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BBEIpazKaeT IMOBEOeHUE II0 YMOIYaHUIO — He UCKIIIYaeT HU TEKYIIYyI0 CTPOKY, HU
POICTBEHHEIE €H.

[To ymonm4yaHUIO paMKa OIIpenesseTcsa KaK RANGE UNBOUNDED PRECEDING, YTO PaBHOCHUJIBHO pacCIllIupeH-
HOMY OIpeneneHnio RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKazaHMEM ORDER BY
9TO O3HAYaeT, YTO paMKa OyIeT BKJIIo4YaThb BCe CTPOKM OT Haydalla pas3fejia [0 mocjiegHel CTPOKU, pPomd-
CTBEHHOU TeKyIllel (O ORDER BY). be3 ORDER BY 3TO O3HA4aeT, YTO B paMKy BKJII0UalOTCS BCE CTPOKHU
pa3fgesia, TakK KakK BC€ OHH CUHHTAIOTCA POOCTBEHHBEIMHU TeKYH.IefI.
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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 mpenioxkeHne FILTER, OKOHHOM (DYHKIIUHM ITOHAIOTCS TOJIPKO T€ BXOAHEIE CTPOKH, OIS
KOTOPBIX ycroBHe_¢uns rpa BIYUCISIETCS KaK UCTUHHOE; IPYTHe CTPOKY 0TOpackhBaoTCs. [IpeqmoxeHmne
FILTER OOMYCKAeTCs TOILKO OJI arPeTrupPYIOMNX OKOHHBIX (DYHKITHH.

BcTtpoenHnble OKOHHBIE QYHKIMH onucaHbl B Tabnuile 9.60, HO MONIb30BaTENb MOXKET PACIIMPUTH 3TOT
Habop, co3maBasi co6CcTBeHHBIe QyHKIINKM. KpoMe TOTo, B Ka¥eCTBe OKOHHBIX (QYHKIIMM MOZKHO HCIIOIb30-
BaTh JIIOOBIE BCTPOEHHBIE UIIH II0JTh30BaTEJIbCKUE YHUBEPCAILHEIE, @ TaKXKe CTaTUCTUYECKHe arperaTHHe
dyukuum. (CopTupyroiue 1 TUII0TE3UPYIOIIMe arperaTible GyHKIIMYM B HACTOSIIlee BpeMS UCIIOIE30BaTh
B KaueCTBe OKOHHBIX HEeJIb35.)

3amnuck Cco 3BE3MOYKON (*) IPUMEHsIeTCS IPU BLI30Be He MMEIOIUX TapaMeTPOB arperaTHLIX (GYHKIMH B
KadyeCcTBe OKOHHBIX, HAIIpUMeP count (*) OVER (PARTITION BY x ORDER BY y).3BEé€3moudka (*) 0OLIYHO He
IIPUMEHAEeTCA OJIsd UCKIIIOYUTEJIBHO OKOHHBIX (bYHKHHﬁ. Takue (I)YHKI_II/II/I He OOIIyCKalOT MCIIOJIb30OBaHUA
DISTINCT ¥ ORDER BY B CIIMCKE€ apr'yMeHTOB (QYHKIIUU.

BEI30BBEI OKOHHEIX (QYHKITWI Pa3pellle bl B 3aIpoCcax TOMbKO B CIIMCKEe SELECT M B IPEIJIOXKEHUN ORDER BY.

[omonmHuTEeTbHO 00 OKOHHBIX PYHKITUSAX MOXKHO y3HATh B Paspgerne 3.5, Pazmerne 9.22 u [Tonpasnene 7.2.5.

4.2.9. NpuBepeHus TUNOB

ITpuBepeHVe TUMA ompenessieT mpeoOpa3oBaHWe MAaHHBIX M3 OJHOTO THUIA B Apyrou. Postgres Pro Boc-
TTPUHUMAET JIBE€ PABHOCUJIbHLIE 3aTIMCHU TPUBEAEHUS TUIIOB:

CAST ( BrlpaxeHHe AS THO )
BBIPAXEHHE : : THII

3anuce ¢ CAST COOTBETCTByeT cTaHmapry SQL, Torga Kak BapuaHT C :: — HCTOPUYECKOE Haclenue
Postgres Pro.

Korpma mpuBeieHNI0 MOABEPTAETCS 3HAYEeHWE BRIPAaXKEHMUS U3BECTHOTO THUIIA, TPOUCXOAUT Tpeobpa3oBa-
HHUEe THUIIa BO BPEMS BHITIOTHEHUsI. DTO MPUBeeHWe OyOeT YCIEeITHBIM, TOJTBKO eCITA OIPeneéH MOIX0Isi-
K omepaTop mpeobpa3oBaHus THUMOB. OOpaTuTe BHUMaHWE Ha HEOOJBIIOE OTIWYKUE OT MPUBEIEHUS
KOHCTaHT, omucaHHoTo B [Tompa3merne 4.1.2.7. [IpuBefeHre CTPOKHU B YHCTOM BUJIE TPENCTABISIET COOOMH
HayvaJbHOE MTPHCBaMBaHUE CTPOKOBOM KOHCTAHTH ¥ OHO OydeT YCIEIIHBIM [ T000r0o Tuma (KOHEeYHO,
€CJIM CTPOKAa COMEPKUT 3HaAUYEHNe, TPUeMIeMoe OJIsT JaHHOTO THUTa JaHHBIX).

$1BHOE IpuBemeHNE TUIIA MOXKHO OITYCTUTD, ECJIM BO3MOXKHO OTHO3HAYHO OIIPEIEJIUTh, KAKOU TUI OOJIZKHO
UMETh BHIpaXkeHue (HampuMep, KOTma OHO IPUCBAMBAETCS CTOJIONY TaOIUIIbI); B TAKUX CIIydasix CUCTEMa
aBTOMaTHU4YeCcKHU mpeobpasyeT Turn. OQHAKO aBTOMAaTU4YeCKOe Tpeo0pa30BaHKeE BLIIIOJIHIAETCS TOIBKO IJIS
IIpUBeOeHUN C IOMETKOHN «OOIIyCKaeTCs HESIBHOE MPUMEHEHHEe» B CHCTEMHEIX KaTaJiorax. Bce octanbHbIE
IpUBEAEHUS OOJIKHBI 3alMChIBATHCS SIBHO. ITO OrPaHUYEHUE IT03BOJISIET N30€KaTh CIOPIPU30B C HESIB-
HBIM ITpeo6pa30BaHUEM.

Tak>ke MOXKHO 3alucaThb IIpuBeOeHNne THUIla KaK BEISOB (1)YHKI_[I/II/I:
HM4_rtHna ( BeElpaXxeHHEe )

OHHaKO 3TO GYHGT pa6OTaTB TOJIBKO OJis THUIIOB, UME€Ha KOTOPHIX ABIAIOTCA TAKXKe€ HOIIYCTUMBIMHU NME-
HaMmu yHkIuM. Hanpumep, double precision TaK UCIOJIb30BaTh HENb3s, a float8 (aJbTepHATUBHOE
Ha3BaHNe TOTO Xe THUIMa) — MOXKHO. Kpome TOTr'0, UM€Ha THUIIOB interval, time U timestamp U3-3a CUH-
TAaKCHU4YeCKOTro KOH(bJ’II/IKTa MOZKHO MCIIOJIb30BaTh B TAaKOH 3aIlMCH TOJIBKO B KaBBIUKaX. TaKUM o6pa30M,
3alluCh IIPUBEOEHNS THUIIa B BH1€ BBI30Ba d)YHKHHH IIPOBOLIMPYyET HECOOTBETCTBHUSA W, BOSMOZKHO, JIy4dIllle
OymeT eé He IPUMEHSATh.
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IIpumeuanue

IIpuBemeHue THUIIA, IPEOCTAaBIEeHHOE B BUIE BbI30Ba QYHKIINMH, Ha CAMOM [eJjie COOTBETCTBYET BHYT-
PEeHHEMY ME€XaHN3MYy. ,]IayKe IIPU UCIIOJIB30BaAaHUM OBYX CTAaHOAPTHBIX TUIIOB 3allMCH BHYTPHU IIPOUC-
XOOUT BBHI30B 3apPETUCTPUPOBAHHOMN (PYHKIIMHU, BHIIIOIHSAIOINEN npeodpa3oBanue. [1o cornameHmio
MMeHeM TakKo¥ (GYHKUMU NpeoOpa30BaHUs SBJISETCS UMS BBIXOJHOTO THUIIA, U TAKUM 00pa3oM 3a-
IINCh «B BU€e BHI30Ba Q)YHKHI/II/I» €CTh He 4TO UHO€, KakK HpHMOI;I BEI3OB HI/I}KeJIe}Ka]_I_[efI d)YHKL[I/II/I
npeoOpa3oBanud. [Ipu co3maHUM EePEHOCUMOIO MPUIOXKEHUS Ha 39TO IOBEeNeHUe, KOHEYHO, He
clenyeT pacCuuThIBaTh. [TogpobHee 310 onucano B cupaBke CREATE CAST.

4.2.10. NpuMeHeHUe npaBuJl COPTUPOBKHU

Hpe}IHO}KeHI/Ie COLLATE mepeoImnpenedeT IMPaBUJIO COPTUPOBKHU BHIPAXKEHU. OHO moGaBisieTcst mocie
BEIPDAKEHUA:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

TOEe npaBHIO_copTHpOoBKH — UAEHTU(PUKATOP IIpaBuila, BO3MOXKHO AOIIOTHEHHBEIM UMEHEM CXeMElL. [1pem-
J0XKeHue COLLATE CBSI3BIBAET BhHIpaXKeHUE CUIIbHEE, YEM OIIePaTOPHI, TaK YTO ITPU HEOOXOOUMOCTHU CJlie-
OyeT UCIIONIh30BaTh CKOOKMU.

Ecny mpaBuio COPTHPOBKY HE ONPENENIEHO SIBHO, CUCTEMA JIMO0 BHIOMPAET ero mo CToJIGaM, KOTOPhIEe
KCIIOJIb3YIOTCST B BRIPAXKE€HUHM, TU0OO0, €CITM TaKUX CTOJIOIIOB HET, IePEKITI0YaeTCsT Ha YCTAaHOBIEHHOE IS
0a3bl JaHHBIX ITPABUJIO COPTUPOBKHU 10 YMOTYAHHUIO.

IMpemoxkenne COLLATE MMEET [Ba PACIIPOCTPAHEHHBIX IIPUMEHEHUsI: IIEPEOTIPENIEIeHNEe ITOPSIaKa COp-
THPOBKH B MIPEIOKEHUN ORDER BY, HAallpuMep:

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

¥ epeonpeneieHre NPaBUI COPTUPOBKY ITPU BHI30BE (YHKIIMM HJIM OIIEPAaTOPOB, BO3BPAIIAOIIUX S3BI-
KO3aBUCHUMEIE PE3YJIbTAThI, HAIIPUMED:

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

3aMeThTe, YTO B IOCJIETIHEM ClIydae mpeajoxkeHne COLLATE no0aBIeHO K apryMeHTYy oIlepaTopa, Ha JOe-
CTBUE KOTOPOTO MBI XOTUM NOBNUATE. [Ipu 9TOM He UMeeT 3HaUYeHUs, K KAKOMy UMEHHO apryMeHTy olle-
paTopa unu GyHKIUK gobaBnsgeTcs COLLATE, TaK KakK IIPaBUJI0O COPTUPOBKHU, IPUMEHSIEMOE K OIIePaTopy
unu QyHKIMM, BEIOUPAETCS IPU PaCCMOTPEHUU BCEX apT'yYMEHTOB, a SBHOE IPeJiokeHue COLLATE Iie-
peonpenenseT paBujia COPTUPOBKU [JId BCEX OPYTruxX aprymeHToB. (OmHako mobaBiieHUe pa3HbIX Ipef-
JIOXKEHUH COLLATE K HECKOJIBKMM apryMmeHTaMm OymeT omubkoii. [Togpo6Hee 06 aTom cMm. Pazmen 22.2.)
Takum 06pa3oM, 9Ta KOMaHAa BEIIACT TOT K€ Pe3yJIbTaT:

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

37eCh IPABUJIO0 COPTUPOBKU HENTL3S MPUMEHUTH K pe3ynbTaTy ollepaTopa >, KOTOPHIM uMeeT HeCpaBHU-
BaeMBbIN TUI AHHBIX boolean.

4.2.11. CKkansapHblie noa3anpochl

CKasapHBIM ITOA3aIpPoOC — 3TO OOBIYHBIN 3alpoC SELECT B CKOOKaX, KOTOPHIM BO3BpAIllaeT POBHO OOHY
cTpoky u onuH cronbell. (Hanucanue 3ampocoB ocBemaeTcss B ['nase 7.) [locyie BEIIOIHEHMS 3alpoca
SELECT eTr0 eIUHCTBEHHHIN pe3ynbTaT UCIIONb3YETCS B OKPYyZKalollleM ero BhIpaXkeHuu. B KauecTBe cKa-
JISPHOTO II0A3aIpoca Helb3s UCIIOIb30BaTh 3allpOChl, BO3Bpalaome 6omnee 0OOHON CTPOKU MU CTOJIO-
na. (Ho ecnu B pe3yJbTaTe BHIIOIHEHUS IIOA3allPOC He BEPHET CTPOK, CKAJISIPHBIN Pe3yabTaT CUUTAETCS
paBubeiM NULL.) B momg3amnpoce MOXKHO CChIJIATLCS Ha ITIEPpeEMeHHbBIE U3 OKPY2KAIOIIETo0 3allpoca; B IIPoliec-
Cce OOHOT'O BBEIYMCJIEHUS II0HA3aIlpoca OHU OYOyT CUYMTAThCsS KOHCTAaHTaMu. [Ipyrue BeIpaXKeHHUs C moa3a-
npocaMu onucaHul B Pa3merne 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. KOHCTPYKTOpPbl MacCCUBOB

KoHCTpyKTOp MaccuBa — 3TO BEIpakeHHue, KOTOpOoe CO30aéT MaCCUB, oIlpenensas 3HaUeHUs ero 3JIeMeH-
TOB. KOHCTPYKTOpP IIPOCTOr0 MacCuBa COCTOUT U3 KIIIOUEBOT'O CIIOBa ARRAY, OTKPHIBAIOIIEN KBagpaTHOU
CKOOKMU [, CIIMCKa BhIpaXKeHUM (pa3me€HHBIX 3alATHIMU), 3aal0lIUX 3HaYeHUs 3JIEMEHTOB MaCCUBa, U
3aKphIBalollel KBagpaTHOU cCKoOKY ]. Hanmpumep:

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

ITo yMOmM4aH1IO TUIIOM 3JI€eMEHTOB MaCCUBa CUUTAETCS OOIIMHM TUII [IJIsT BCEX BRIPAXKEHUM, OITpeIeIEHHBIH
110 IpaBuJiaM, AeNCTBYIOIIUM U OJIS KOHCTPYKLMM UNION M CASE (cM. Paspgen 10.5). Bel MoxkeTe mepe-
OITpedesIuTh ero SIBHO, IPUBeOs KOHCTPYKTOP MacCHBa K TpeOyeMoMy THUITy, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIPHO TOMY, YTO IIPUBECTH K HYKHOMY THUITY KaXXOoe BhIpaXKeHHe II0 OTOeIbHOCTH. [Toapos-
Hee IIpUBEAEeHKE TUIIOB onrcaHo B [Togpaspene 4.2.9.

MHoroMepHbIe MaCCUBBEI MOKHO 00pa30BEIBATh, BKIIagbIBasi KOHCTPYKTOPH MaCCHBOB. [Ipu 3TOM BO BHYT-
PEHHUX KOHCTPYKTOpPAX CJI0OBO ARRAY MOXKHO OIlyCcKaTh. Hampumep, pe3ynbTraT paboThl 3TUX KOHCTPYK-
TOPOB OOUHAKOB:

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

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

SELECT ARRAY[[1,2]1,1[3,411;

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

MHoromMepHbIe MACCUBEL HOJIZKHEL OBITH IPSMOYTOJIBHBEIMY, U II03TOMY BHYTPEHHNE KOHCTPYKTOPHL OOHO-
T'O YPOBHS [IOJIXKHBI CO3[IaBaTh BII0JKEeHHBEIE MaCCHBEL ONUHAKOBOM pa3MepHoCTH. JI106oe mprBeneHue TU-
Ta, TPUMEHEHHOE K BHEITHEMY KOHCTPYKTOPY ARRAY, aBTOMATHUYECKU PACIPOCTPAHsSIETCS Ha BCE BHYT-
peHHue.

OJIeMEeHTHBI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO3aBaTh He TOJIBKO BJIOZKE€HHEIMH KOHCTPYKTOPaMu ARRAY,
HO U OAPYyIrUMH crmocob6aMH, ITO3BOJISIOIITIMHE IIOJIYYUTHh MAaCCHUBEI HYy2KHOTI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], f2 int([]);
INSERT INTO arr VALUES (ARRAY[[1,2]1,13,41], ARRAY[[5,6]1,[7,811);
SELECT ARRAY[f1, f2, '"{{9,10},{11,12}}'::int[]] FROM arr;

array

41,2}, {3,4}},{{5,6},{7,8}},{{9,10}, {11,12}}}
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(1 row)

Brl MokeTe co3maThk U IIyCTOM MAcCHUB, HO TaK KaK MaCCHUB 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)

Taxkoii ToI3aIpocC MOI2KEeH BO3BpAIaTh OOUH CcTonber. Eciiu 3TOT cTo6el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, PEe3yIbTUPYIOMHNY OOHOMEPHEIM MacCUB OyIeT BK/IIOYATh 3JI€MEHTH [JI KaXKIOH CTPOKU-Pe3yIb-
TaTa IIoJ3amnpoca U TUIIOM 3JieMeHTa OymeT THII cTon0OIla pe3ynbTaTta. Ecnu xKe Tun cTosbiia — MacCHB,
OymeT co3maH MacCHUB TOTO XK€ THUIIa, HO OO0IbIIel Ppa3MepPHOCTH; B JII0OOOM CiTydae BO BCEX CTPOKaX ITOfI-
3aIpoca [OIKHEI BEIIaBaThCS MaCCHUBHI OTUHAKOBON PAa3MEePHOCTH, YTOOBI MOKHO OBINIO TIOJIYUYUTE MIPSI-
MOYTOJILHEIN pPe3ybTaT.

Wnpekcel MaccuBa, CO30aHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAITCA ¢ ogHoTOo. [Tompo6Hee o mac-
cuBax BH y3HaeTe B Paspgene 8.15.

4.2.13. KOHCTPYKTOPbI Tab/IMYHBbIX CTPOK

KoHCcTpyKTOp TaGIHYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Halollee CTPOKY MM KOPTeXkK (MIM COCTaBHOE
3HAYeHWe) U3 3HAYEeHUH ero apryMeHTOB-Tojieli. KOHCTPYKTOP CTPOKM COCTOMUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPHIBAIOIIEN KPYTJIOM CKOOKM, HECKONBbKUX BEIPAKeHUN (pPa3mesIEHHBIX 3alsiTHIMHU), OIIPEIeNIsIo-
mMuX 3HAYEHUS II0JeH, U 3aKphIBAroIel CKOOKHU. IIpu 3TOM BBRIpazKeHUST MOTYT OTCYTCTBOBATh, TO €CTh
KoHCTpYyKTOp uMeeT Bug ROW(). 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 Bepcuu PostgreSQL 8.2 3anucse .* He pa3BopauuBajach B KOHCTPYKTOPax CTPOK, TaK YTO BEI-
paXxeHme ROW (t.*, 42) co3maBalio COCTaBHOE 3Ha4YeHWe U3 [OBYX I10Jiel, B KOTOPOM IIEPBOE II0JIe
Tak ke ObUIO cocTaBHEIM. HoBOe moBemeHne 00bI9HO Oosee moie3Ho. Ecim BaM HYXKHO MOJIy4YUTh
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IIpexHee MOBeqeHre, YTOOL OJHO 3HaYeHHe CTPOKY OBIIIO BIIOXKEHO B APYroe, HalUIIUTe BHYTPEH-
Hee 3Ha4YeHue 0e3 .*, HapuMep: ROW (t, 42).

Ilo YMOJJI4YaHHUIO 3HAQYEHHEe, CO3JaHHO€Ee BhIpaxKeHueM ROW, UMeeT THUIL QHOHMMHOI 3amucu. Eciu Heo6xo-
OUMO, €Tr0O MOXKHO IIPDUBECTU K MMEHOBAHHOMY COCTAaBHOMY THUITY — 0o K TUITY CTPOKH TaﬁJ’II/II_IBI, iz (e]e)
COCTaBHOMY THUIIY, CO3JaHHOMY OIIePaTOpoOM CREATE TYPE AS. fABHOE IIpuBegeHue MOXKeET HOTpe6OBaTBCH
OJid OOCTHUZ2KEHHUSA OJHO3HAYHOCTH. Haan/IMep:

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;

ITompoGxee cM. Pazmen 9.24. KOHCTPYKTOPHI CTPOK TaKXkKe MOTYT UCIOJIb30BaThCS B COYETAaHUY C O/3a-
mpocaMu, Kak omucaHo B Pa3mene 9.23.

4.2.14. Npasusia BbIYUCIJIEHUSA BbliPpa>keHum

IMopsooK BREIYUCIIEHUS MOMABLIPAXKEHUHN HEe ompenesiéH. B 4acTHOCTH, apTyMeHTHl ofepaTopa uiu QpyHK-
UMK He 003aTeTbHO BHIYUCIISIOTCS CJIEBA HATIPaBO WU B JIIOOOM APYroM (pUKCHPOBAHHOM TIOPSOKE.

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;

3amMeTsTe, YTO 3TO OTJIMYAETCHA OT «OINTUMHU3AlUM» BRIYNCIIEHUS JIOTUYECKHUX OIIepaTOPOB CJieBa Hallpa-
BO, Pearn30BaHHOM B HEKOTOPHIX SI3bIKaX IPOTrpaMMUPOBaHMA.

Kak crencTBue, B CIIOKHBIX BhIPaXkK€HUSAX He CTOUT UCIIONIb30BaTh QYHKIUU C TOOOYHBEIMU 3ddeKTaMu.
Oco6eHHO 0IIaCHO pPaCCYUTHIBATh Ha MOPSINOK BHIYMCIIEHUS WUJIM IT0004YHBIE 3(DIEKTH B IPENIOKEHUIX
WHERE M HAVING, TaK KaK 9TH IIPeAJ0KeHUs TIaTelIbHO ONTUMU3UPYIOTCS IIPU IOCTPOEHUM IIJlaHa BhI-
nonHeHUs. JIorudecKue BEIpaXkKeHus (codeTaHUs AND/OR/NOT) B 9THX IPEINIOKEHUSIX MOTYT OBITh BUIO-
U3MeHeHEH! TI00BIM cIIoco60M, JTOIIyCTUMBIM 3aKoHaMu BysieBoil anreOpH.

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
penoTBpalllaeT paHHee BEIUKCIIeHNe KOHCTAaHTHRIX ITOABEIpakeHui. Kak onmcano B Pa3gerne 36.7, GyHK-
MU ¥ OIIepaTOPH], IIOMeYeHHbIe KaK IMMUTABLE, MOTYT BEIYUCJIATHCA IIPU IJIAHUPOBAHUM, a HEe BBIIIOJ-
HeHUU 3anpoca. [losToMy B ipuMepe

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

, CKOpee BcCero, HpOH30ﬂI[éT OeJiIieHre Ha HOJIb U3-3a TOro, 4YTO IIJIaHMPOBIIUK IIOIIBITAETCA YIIPOCTHUTH
KOHCTaHTHOE€ IIOABEIPAXKE€HHE, JaXKe €CJIN BO BCeX CTPOKaxX B Ta6nnue x > 0, @ 3HAQYUT BO BPEMSI BHIIIOJI-
HEHUsd BEeTBb ELSE HUKOI'IA HE GYJIGT BBITIOJIHATHCA.

XOTs 3TOT KOHKPETHBIN ITpUMeP MOXKeT IT0Ka3aThCs HagyMaHHBIM, ITIOX0XKHEe CUTYaIluH, B KOTOPHIX HesIB-
HO MOSIBIISIIOTCSA KOHCTAHTHI, MOTYT BO3HUKATh ¥ B 3alpocaxX BHYTPH (YHKIIMH, TaK KaK 3HAYEHUS apry-
MEHTOB (QYHKIIMK U JIOKAJIbHBEIX IIEPEMEHHBIX IIPHU IJIAaHUPOBAHUH MOTYT OLITh 3aMEHEeHb KOHCTAaHTaMH.
IMosTomy, HanpuMmep, B pyHKImAx PL/pgSQL ropa3mo 6e3omacHee s 3alllUTH OT PUCKOBAHHBIX BHIUMC-
JIEHWH MCIIOIb30BaTh KOHCTPYKINIO IF-THEN-ELSE, 4YeM BhIpazKeHue 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;

ArperaTHbIe GQYHKIMKA min () ¥ avg () BEIYKUCIISIOTCS HE3aBUCHMO II0 BCEM BXOOHBEIM CTPOKAaM, TaK YTO eC-
7 B KAQKOM-TO CTPOKE TI0JIe employees OKAXKeTCSA PaBHBEIM HYIIIO, IelIeHHe Ha HOJIb IIPOU30UOET paHbIIe,
YyeM CTaHeT BO3MOXKHEIM IIPOBEPUTDH Pe3yIbTaT QYHKIUY min (). [loaTOMYy, YTOOBI TpOOIEMHEBIE BXOIHEIE
CTPOKY M3HAYaJIbHO HEe TOIal{d B arperaTHyI0 (QYHKIIWIO, CJIEOyeT BOCIOJIb30BAThCS HPEIIOKEHUSIMU
WHERE MJIM FILTER.

4.3. Bbi30B PYHKLUH

Postgres Pro mo3BosseT BEI3BIBATh (PYHKINY C MMEHOBAaHHEIMM IIapaMeTpaMH, UCIIOIb3Ys 3alUCh C No-
3ULUOHHOU MUK UMEHHOU Tiepenadel apryMeHToOB. iIMeHHas nepefada 0COOEHHO OJIe3Ha Ot PyHKIMH
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CO MHOJKECTBOM ITapaMeTPOB, TaK KaK OHA HejlaeT CBSA3b ITapaMeTPOB U apryMeHTOB 0ojiee SIBHOM U Ha-
OEXKHOM. B MO3MIMOHHON 3anyCH 3HAYEHUS apryMeHTOB QYHKIIMY YKA3bIBAIOTCS B TOM JK€ MOPSIOKE, B
KaKOM OHMU ONMCAHHI B OnIpefesieHun QyHKIUU. [Ipy UMEHHOU ITepefayde apryMeHThl COIIOCTABJISIIOTCS C
nmapaMeTrpamMu QYHKIWHY II0 UMEHaM M YKa3bBaTh UX MOXKHO B JII000M mopsigke. 715t Ka’kooro BapuaHTa
BBI30BA TAKIKe YUUTHIBAWUTE BIIMSHUE TUIIOB apryMeHTOB QyHKUMI, onucanHoe B Pasmerne 10.3.

ITpu 3amucu J1I06EIM CIIOCOOOM ITapaMeTPEHI, IJIS KOTOPHIX B OIIpeeneHuu QYHKIINY 3a0aHbl 3HAaYEHHUS 110
YMOJTYQHHUIO, MOKHO BOBCE He yKa3blBaTh. HO 9T0 0COGEHHO MOJIE3HO ITPU UMEHHOM mepemayde, Tak Kak
OIIYCTUTBH MOZKHO 110001 Ha®0Op mapaMeTpoB, TOrda Kak IIPH ITO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJILKO IIOCJIEIOBATENILHO, CIIpaBa HaJIeRBo.

Postgres Pro Takxke mogfepKuBaeT CMEWAHHY0 Tepenady, Korjaa apaMeTpHl IepefaioTcs U II0 uMe-
HaM, ¥ II0 TO3UIMU. B 3TOM cilydyae MO3UIMOHHEIE ITapaMeTPhl OOMXKHEl UATH IIepe[l TapaMeTpaMu, Ie-
pemaBaeMBIMH 10 ©UMeHaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKiCH Ha IpuMepe clenyollei GyHKIINN:

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

AS
$$
SELECT CASE
WHEN $3 THEN UPPER(S$1 || ' ' || $2)
ELSE LOWER(S1 || " ' || $2)
END;
$$

LANGUAGE SQL IMMUTABLE STRICT;

(DYHKI.[I/IH concat_lower_or_upper UMEET OBa 00s13aTEeJIbHBIX IIapaMeTpa: a U b. KpOMe TOTrO, €CTh OOUH
Heo0s13aTeTbHBIHM IapaMeTp uppercase, KOTOPBIH 110 YMOJTYAHUIO HMeeT 3HaYeHUe false. ADTYMEHTH a ¥
b OyOyT CIOKEeHBI BMECTE U IIEPEBENEHLI B BEPXHUU UIIHM HUKHUN PETHUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OCTalmbHEIE TOHKOCTH Peanu3anuy QyHKIIMY celdac He BaXKHEI (TogpodHee 0 HUX pacCKa3aHo
B ['maBe 30).

4.3.1. No3uuuoHHaA Nepepaya

IMo3unuoHHas nepegada — 3TO TPAAUIIMOHHBIN MEXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpumep Tako# 3anucu:

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

HELLO WORLD
(1 row)

Bce apryMeHTH yKa3aHBl B 3aJlaHHOM IOPsSAKe. Pe3ynmbTaT BO3BpPAIEH B BEPXHEM PErUCTpPe, TakK Kak
TmapaMeTp uppercase UMeeT 3HaueHUue true. EIE OOqUH puMep:

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

hello world
(1 row)

3mech mapaMeTp uppercase OMYINEH, U IO9TOMY OH IIPUHUMAET 3HaYEeHHe 110 YMOJTYaHuIo (false), U pe-
3yJIbTAT MEPEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOMN 3aIKcH 100kIe apTyYMEHTEI C OIpeaeIE HHEIM
3HAaYEHUEeM I10 YMOJTYaHUI0 MOXKHO OMyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

IIpu uMeHHOM ITepemaye OJIsI apryMeHTa q00aBJIsIeTCs UMsI, KOTOPOe OTHENSIETCS OT BhIpaXKeHus 3Hade-
HUS 3HaKaMu =>. Hampumep:
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SELECT concat_lower_or_upper(a => 'Hello', b => 'World'");
concat_lower_or_upper

hello world
(1 row)

3mech apryMeHT uppercase OBUI Tak JKe ONyIeH, TaK YTO OH HesIBHO IIOJIy4YUJI 3HaUeHUe false. [Ipeumy-
1IIeCTBOM TAKOM 3allUCU ABJISETCS BO3MOXKHOCTD 3aIllUCHBATh apI'YMEHTHI B II000M IIOpsiiKe, HallpuMeD:

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)

s OﬁpaTHOﬁ COBMECTHUMOCTHU IIOOOEPXKUBAETCA U CTapLIfI CHUHTAKCHC C «:=»:

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

HELLO WORLD

(1 row)

4.3.3. CMelmnaHHaA nepepaya

HpI/I CMeIIlaHHOU IIepenayde rmapaMeTpPHI IIepenarTCsa U 110 UMEeHaM, U I10 ITIO3UITUH. OpmHaKo Kak yYXKe OBIIIO
CKd3aHO, MME€HOBAHHBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UINOHHBIMHA. HaanMep:

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

HELLO WORLD

(1 row)

B manHOM 3alpoce apryMeHTHl a U b IepefaTCcd II0 IMO3UIINH, a uppercase — II0 UMEHH. EguHCTBEH-
Hoe 000CHOBaHME TAaKOTO BEI30Ba 3[eCh — OH CTall 9yTb 6osee unTaeMbeiM. OmHAKO Iy 00Jiee CIOXKHBIX
(I)YHK].[I/II;I C MHO2KECTBOM apPryMeHTOB, YaCTh U3 KOTOPHEIX UMEIOT 3Ha4YeHHUd I10 YMOJITHYaHUIO, UME€HHas UIn
CMelllaHHad 1epegada IO3BOJIAIT 3alluCaTh BBI3OB SQ)CI)GKTI/IBHGG U YMEHBIIINUTH BEPOATHOCTD OIMOOK.

IIpumMeuyanue

HUmMeHHasa u cMellaHHas Ilepeflada B HACTOSIINN MOMEHT He MOXKeT UCII0Ib30BaThCS IIPU BHI30BE
arperaTHou GyHKIIUHY (HO OHU OOIYCKAIOTCS, €CIU arperaTHas GYHKIIUS UCIIOJIb3yEeTCSA B KaueCTBe
OKOHHOH).

46



NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3blBaeT, KaK CO37laBaTh CTPYKTYPH Oa3kbl JaHHHEIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensiiuonHOM 6a3e JaHHBIX JaHHBIE XPAHSATCS B TaOIMUIIaX, TaK 4TO OOJIbIIAS YacCTh 9TOH TJIaBel OymeT
MIOCBsIIIeHa CO3MaHUI0 ¥ U3MEHEeHUI0 TaOIuIl, a TaK¥Ke CPeacTBaM yIpaBlIeHUs OAaHHBIMU B HHUX. 3aTe€M
MBI 0OOCYOUM, KakK TaOIUIIEIl MOXKHO O0BeOUHSATh B CXeMEBI ¥ KaK OrPaHMYHBaTh HOCTYH K HUM. HakoHerr,
MBI KPAaTKO PAaCCMOTPUM OPYTHe BO3MOXKHOCTH, CBSI3aHHEIE C XPaHEeHHEeM JaHHHIX, B YaCTHOCTH HaCJIemo-
BaHWe, CeKIIMOHUPOBaHue TaOIuIl, IPeacTaBIeHusI, GYHKIIMKA ¥ TPUTTEPHI.

5.1. OcHOBbI TabnuUL

Tabnulla B pensanuoHHOMN 0a3e maHHBIX IOXO0XKa Ha Tabsuily Ha OyMare: OHa TaK K€ COCTOMT M3 CTPOK
u cTonb10B. YKCIIO ¥ IOPSAOOK CTONOII0B (GMKCUPOBAHBI, a KaxKOblM CTONI0eI] uMeeT UMsA. YHUCIIO CTPOK
IIepeMeHHO — OHO OTpaXKaeT TeKyIllee KOINUYEeCTBO HaXOOAIUXCS B Hel JaHHEIX. SQL He JaéT HUKAaKUX
rapaHTUU OTHOCUTEJIBFHO HOpPsAAKa CTPOK Tabnuurl. [Ipyu 9yTeHMU TabIUIbl CTPOKU BBIBOLSTCS B IIPOU3-
BOJILHOM IIOPSIIKE, eCIU TOJIFKO SIBHO He TpebOyeTcsa copTtupoBka. I[lopmpobHee 3TO paccMaTpuUBaeTCs B
I'maBe 7. Bomnee Toro, SQL He Ha3HaYaeT CTPOKaM YHUKAJIbHBIE UIeHTU(PUKATOPHI, TAaK YTO MOKHO UMETH
B Tabmile HECKOJIBKO IIOJIHOCTBIO HAEHTUYHEIX CTPOK. DTO BEITEKAET U3 MaTeMaTu4eCKOU MOeIu, KOTO-
pyio peanusyeT SQL, HO 0OBIYHO TaKOe Oy0JIMpPOBaHUE HeXKejlaTenbHOo. [1032Ke B 9TOM I'JlaBe MBI YBUUM,
Kak ero u3bexarThb.

Kaxkgomy cTOnOIy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHNYHUBaeT Habop JOMYCTUMBIX 3HAaUEHUH,
KOTOpBIE MOIKHO IIPHUCBOUTDH CTOJIOIY, U OUpeesiseT CMBICJIOBOE 3HAaYEeHME MaHHBIX HJIS BREIYMCIIEHUH.
Hampuwmep, B cTon0ell YUCIOBOTO TUIIA HEJIL3S 3alKCaTh OOBIYHEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro AaH-
HBIE MOXKHO MCIIOIb30BaTh B MAaTEMATUYECKUX BEIYUCIIEHUAX. Y Hao60POT, eciu cTon0el] UMeeT TUII TEK-
CTOBOM CTPOKM, OJIA HETO [OIYCTUMBI TPAaKTUYECKHU JIIOObIe TaHHbIe, HO OH HEIIPUTONEH IJId MaTeMaTHU-
YeCKUX OeUCTBUU (XOTSA OPYyTrHUe Oonepaluy, HanpuMep KOHKaTeHallus CTPOK, BO3MOXKHEI).

B Postgres Pro ecTb BHYIMTENBHEIN HAaOOP BCTPOEHHBIX TUIMOB OAHHBIX, YOOBIETBOPSIONINHA OOMBIINH-
CTBO NIpPUIOKeHUH. [10/Th30BaTEIM TaKKE MOTYT OTIPENENIATH COOCTBEHHBIE TUITHI HAHHBIX. BOMBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHA ¥ CEMAaHTUKY, TaK YTO MBI OTI0KMM UX TTOAPOOHOE
paccMmoTperue o ['maser 8. Hauboee 4acTo MpUMEHSIOTCS CIeOYIOIINe TUITH JaHHEBIX: integer OIS LIe-
JIBIX YHMCEeJI, numeric OIS YKCeJI, KOTOPHe MOTYT OBITH IPOOHBEIME, text OIS TEKCTOBBIX CTPOK, date A
IoaT, time [JI BPEMEHHU U timestamp A 3HAUYEHUH, BKIIOYAIOIINX ATy U BpeMsi.

s co3maHus TabmuIEl ucIonb3yeTcss KomaHga CREATE TABLE. B aToif KoMaH[e BBl OOJIXKHEI YKa3aTh
KaK MUHUMYM MMS HOBOM TaOIMIIEI M UMEeHAa ¥ TUILI JaHHBIX KaXkKOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMMIy my_ first_table ¢ AByMsI cronOuamMu. I[lepBhIii CcTOnOeIl Ha3BIBAETCS
first_column ¥ UMEET THUII ﬂaHHbD(text;BTOpOﬁ cToy0el] Ha3hBaeTCd second_column X UMEET TUI
integer. UMeHa TaGIHUILI U CTOJIOIIOB COOTBETCTBYIOT CHHTAKCHUCY HUOEHTH(GUKATOPOB, ONMCAHHOMY B
IMompasnene 4.1.1. iMeHa TUIIOB TaKXKe SIBISIOTCS UOeHTH(GUKATOPAMH, XOTSA €CTh HEKOTOPEIE HCKITI0Ue-
HUA. 3aMeThTe, UTO CIIMCOK CTOJIOIIOB 3aKII0YaeTCa B CKOOKH, a eT0 3JIEMEHTHI Pa3OesIaIoTCS 3allIThIMHU.

Koneuno, mpepsipgymuii npumMep HeHaTtypaieH. OOBYHO B MMeHaX TabuIl U CTOJIOIOB OTPaXKaeTcs, Ka-
KUe maHHBIe OHU OyOyT comepzkaTh. [I09TOMy maBaiiTe B3T/ISHEM Ha 6oJjiee peanuCTUYHBIM IPUMED:

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

)i

(Tum numeric MOXET XPaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCS MEeHEXKHBIE CYMMHI.)
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IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEET CMBIC/ 3apaHee BHIOpPATh eOUHBIN
mra610H UMeHOBaHUA Tabyull 1 cToNI01I0B. Hampumep, pemmTs, OyayT I B UMeHaXx TaOJIHUIl UCIIOb-
30BaThCS CYIIECTBUTENbHEIE BO MHOXKECTBEHHOM MIH B €MUHCTBEHHOM YHKCJIe (eCTh COOOpakeHus
B II0JTb3Yy KaXXOOTO BapuaHTa).

Yucro cTonbuoB B Tabinile He MOXKeT ObITh OECKOHEUYHEIM. JTO YHCJIO OTPAHUYKMBAETCS MaKCHMyMOM
B mpemenax oT 250 mo 1600, B 3aBUCUMOCTHY OT THUIOB CTONOIOB. OJHAKO CO37aBaTh TaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpPebyeTcs, a eciiu TaKas NOTPpeOHOCThL BO3HUKAET, 3TO CKOpee
IpU3HaAK COMHUTENIBHOTO AM3alHa.

Ecnu Tabnuua BaM Gobllle He HyXKHa, Bl MOXKeTe yOalauTh e€, BhIIonaHuB KoMauny DROP TABLE. Ha-
npuMep:

DROP TABLE my_first_table;
DROP TABLE products;

IMoneiTKa ymaneHUus HeCYLIeCTBYIOIIeN TaOnuubel cuuTaeTcs omnbkoi. Tem He MeHee B SQL-ckpumnrax
4acTo IPUMEHSI0T 0e3yCI0BHOe yhalieHue Tabimull mmepepn CO3gaHMeEM, UTHOPUPYS Bce cooOmeHus o0
oImnbKax, TakK YTO OHU BBIIIOJIHSAIOT CBOIO 3a7jJauy HE3aBUCUMO OT TOTO, CyIIleCTBOBaIu TabIUITE UIH HET.
(Ecnm BRI XOTHTE M30€3KaTh TAKWX OMMOOK, MOXKHO HCIIOJIb30BaTh BapUAHT DROP TABLE IF EXISTS, HO
9T0 He OyOeT COOTBETCTBOBAThL CTaHmapTy SQL.)

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

HUmes cpencTBa, KOTOPHIE MBI OGCY}Z[I/IJ'II/I, BEI Y2K€ MO2KeTe CO30aBaThb IIOJTHOCTRIO (bYHKLII/IOHaJ'[bHBIe Tabmu-
uel. B IIPOOOJIZKEHUH 9TOMU T'JIaBEI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIbHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTHh LIEJIOCTHOCTL NaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIMIBI JAHHBIMHU, BBl MO2KE€TE€ BEPHYTLECA K 9TOM TJIaBe I103XKe, a cerdac HepeI;ITI/I K 'maBe 6.

5.2. 3HaYeHuMA No yMOJTYaHUIO

CtonbIiry MOXHO Ha3HAYUTh 3HAYEHUE II0 yMordaHuio. Korma go6GaBnsieTcsi HOBasi CTPOKa M KaKMM-TO
eé ctonbiaM He IIPHUCBANBAIOTCS 3HAUYEHUS, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT9aHuo0. Takxke
KOMaH[a yIIpaBlIeHUs JaHHBIMU MOKET SBHO YKa3aTh, YTO CTOIOIY AOIKHO OBITH IPUCBOEHO 3HAUYEHHUE
110 yMOT4aHuIo, He 3Had ero. (ITompoOHee KOMaHIb YIPaBJIE€HNUS MAaHHBIMU OITMCAHE B ['71aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HadyeHre NULL. OGBIYHO 3TO UMEET
CMBICJI, TaK KaK MOXKHO cuuTaTh, 4T0 NULL mmpencTaBisgeT HeU3BECTHEIE TaHHEIE.

B ompepmenenvy TabGaUIlbl 3HAYEHUS IO YMOJTYaHUIO YKA3kIBAIOTCS MIOCTIE TUIA HaHHBIX cToJiOna. Hampu-
Mep:

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

3HayeHUe 10 YMOIYaHMIO MOXKeT OBITh BEIpaXKeHMEM, KOTOpOe B 3TOM CjiIydae BEIUMCISIETCS B MO-
MEeHT IIpUCBauBaHUS 3HAYEHUS 10 yMOJ4aHUIO (a He Korga co3fmaércs tabnuiia). Hanpumep, crondiry
timestamp B KaYeCTBE 3HAYEHMS 10 YMOJYAHUS YacTO IIPUCBAMBAETCs CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fobOaBJjieHUs CTPOKMU B HEM OKa3aJjloCh TeKyllee BpeMs. EI€ oouH pacIpoCTPaHEHHEIN TpUMeED
— reHepalus «IIocjefoBaTeIbHLIX HOMEPOB» i BCeX CTPOK. B Postgres Pro sTo oObIUHO fenaeTcs nNpu-
MEpPHO TakK:

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

3mech GYHKIMS nextval () BHIOMpPaeT ouepeqHoe 3HaYeHue U3 nocsiedosameavbHocmu (cM. Pasmen 9.17).
9To ynoTpebeHre HaCTOIbKO PAaCIPOCTPAHEHO, YTO OJIsi HETO eCTh CIIelrabHasi KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs no3xe B [lompasnerne 8.1.4.

5.3. FleHepupyeMbie CTONOLbI

I'enepupyeMsrii cTonOe1] SIBISAETCS CTOIOIOM 0CO00OT0 POAa, KOTOPHIM BCErga BHIYUCIISAETCS U3 OPYTUX.
Takum o6pa3om, Oyt CTONOLIOB OH SBJISIETCS TEM XK€, UeM IMpPeACcTaBieHue aist Tabnuusl. EcTh gBa Tuma
TEeHEePUPYEMBIX CTOJIOIIOB: COXpPaHEHHBIE U BUPTyaibHEIe. COXPaHEHHBIW TeHEPUPYEMBIN CTOI0EI] BEIYHC-
JITeTCsl IPU 3anucu (qoOaBIeHMU WU U3MEHEHUWN) U 3aHMMAaeT MEeCTO B TabJuIle Tak ke, KakK U O0bId-
HBIM cTONOel. BUpTyanbHEIN reHepUPyeMBId CTOI0eI] He 3aHUMaeT MEeCTa U BEIYUCIISIETCS IIPU YTEHUU.
ITosTOMy MOXKHO CKa3aTh, YTO BUPTYaJILHLIN I'€HEPUPYEMEIH CTONIOEI T0X0XK Ha IPENCTaBJIEHUE, a COo-
XPaHEHHBIM TeHePUPYEMBIN CTOI0EI] — Ha MaTepHUan30BaHHOE ITPeACcTaBlIeHNE (3a UCKITIOUEHUEM TOTO,
YTO OH BCerpa oOHOBIISIETCS aBTOMaTH4ecKu). B HacTosimee Bpems B Postgres Pro peanu3oBaHbl TOJTBKO
COXpPaHEHHBIE T€HEPUPYEMEBIE CTOJIOLIEL.

YT0o06BI CO3TIaTh TeHEPUPYEMBIN CTOJIOEI], BOCIIONb3yHTECh IPEII0KEeHUEM GENERATED ALWAYS AS KOMaH-
OBl CREATE TABLE, HaIpUMep:

CREATE TABLE people (

ce ey

height_cm numeric,

height_in numeric GENERATED ALWAYS AS (height_cm / 2.54) STORED
)i

KrmioueBoe CII0BO STORED, OIIpeesIsioniee TUII XPaHeHUs TeHepUPyeMOoro CTOI0IIa, SABISeTCSA 00s13aTellb-
HEIM. 3a nogpo6HocTsaMu oopaTtutech K CREATE TABLE.

ITpou3BecTy 3amKCh HEIOCPEOCTBEHHO B TEHEPUPYEMHBIN cTOJIOel HeNb3sd. [I09ToOMy B KOMaHAaxX INSERT
WY UPDATE HEJTh3s 3a[laTh 3HAUEHUE OJIsT TAKUX CTOJIOIIOB, XOTS KITFOYEBOE CII0BO DEFAULT yKa3aTh MOXK-
HO.

I[TpuMuTE K CBEOEHUIO CJIEYIOIINE OTJINYMNS TeHEePUPYEMBIX CTOJIOIOB OT CTOJIOIIOB CO 3HAYEHUEM II0
yMOJITYaHHUI0. 3HaUeHue CTOJIO11a 10 YMOTYaHUIO BEIYUCIIETCS OOUH Pa3, Korfaa B TaOuIly BliepBhie BCTaB-
JisieTcsl CTPOKa M HUKaKoe Apyroe 3HaudeHUe He 3aJaHo; 3HadeHUe JKe reHepHPyeMoro cTojbla MoXeT
MEHSIThCS IIPU M3MEHEHUU CTPOKHU U He MOKET OBITh IlepeonpeeieHo. BripaxkeHre 3HaYEHUS 10 YMOJI-
YaHUIO He MOXKeT o0pallaThbCs K APYyTrUM CTO01aM TabJIuilbl, a TeHepupylolllee BrIpaxkeHne, HalIPOTUB,
00BIYHO OoOpalaeTcsa K HUM. B BhIpakKeHUM 3HAUEHUS 110 YMOJIYaHUIO MOTYT BHI3BIBATHCS U3MEHUUBHIE
dyHKIIMYM, HanpuMep, random () UIX QYHKIIUY, 3aBUCSIINE OT BpEMEHH, a [OJI5 TeHePUPYyEeMBIX CTOJIOIIOB
9TO He JOIIyCKaeTcs.

C ompeneneHHEM I'eHepUpPyeMbIX CTOJIOIIOB M X COOepzKallluMu TalIuIlaMM CBSI3aH PsI OTpaHUYeHUH
1 0COOEHHOCTEH:

* B renepupyiolieM BHIPaKE€HUU MOTYT UCIOJIb30BATHCS TOIBKO ITIOCTOSTHHEIE QYHKIIMK U HE MOTYT
¢burypupoBaTh I0A3aIPOCHl U1K CCHIJIKM Ha KakKue-nubo 3HAaYEeHUSI, He OTHOCSAINHNECS K MaHHOU CTPO-
Ke.

* T'eHepupyoIee BHIpaXKeHUe He MOKET 00paIaTheCs K APyroMy TeHEPUPYEMOMY CTOOLY.

* T'eHepupyiolllee BhIpaxkKeHue He MOXKeT 00palaThCsa K CUCTEMHBIM CTOJIOaM, 3a UCKITI0UYEeHUEM
tableoid.

e [Insi reHEpPUPYEMOTO CTOJIOIA HEeb3s 3a0aTh 3HaYEeHNEe 110 YMOTYaHHUIO UJIM CBOMCTBO MOEHTHU(HKA-
IIUH.

e T'eHepupyeMbiii cTOJIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEKIIMOHUPOBAHMUSI.
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* T'eHepupyeMsle CTOJIOLEI MOTYT COOEPKATHCA B CTOPOHHUX Tabnuiiax. 3a mogpoOHOCTIMHU 00paTH-
Tech K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITe.TII:HO K HaCJIeJOBaHHIO:

* Ecnu poputenbCKuii CTONOEI SBISETCS TeHEPUPYEMEBIM, JOYEPHUN AOJI2KEH TeHEePUPOBATHCSA TEM
Ke BeIpaxkeHueM. [109ToOMy B oIIpeieIeHUH OOYepPHEero CToJI0Ia Hy?KHO OIYCTUTD MPEJIOKEeHNEe
GENERATED, Tak KakK OHO OyJeT CKONMPOBaHO U3 POOUTEIIHLCKOTO.

« B CJIyda€ MHOZXKECTBEHHOI'O HaCJiIegOBaHUsA, €CJIK OOUH pOJII/ITeJ'IBCKI/II;I CTOJ'I6eI_'[ ABJIAETCA TeHepu-
PYEMEIM, BCE€ COOTBETCTBYKOIIUE €My CTOJ'I6].U:>I B Me€papXWU HaACJleJOBaHUA TaKXKe OOJIZKHEI T'€He-
PUPOBATBECSA TEM K€ BEIPA2KEHUEM.

* Ecnu poOuTeNnbCKUM CTOOEI He SIBASETCS TeHEPUPYEMBIM, TOUYEPHUHN CTOJIOEI MOXKET OBITh KaK
TEHEPUPYEMBIM, TaK U OOBIYHEIM.

[JomonmHUTENbHBEIE 3aMedYaHusI KacaloTCI UCIOIb30BaHUS TeHepupyeMbIX CTONOIIOB.

e TIpaBa gocTyma K TeHepHUPYEeMBIM CTOJIOIaM CYIIECTBYIOT OTHEILHO OT IIPaB [JI HUXKeIeXalux 0a-
30BBIX CTOJIOIIOB. [I09TOMY MX MOXKHO OPraHHU30BaTh TaK, YTOOLI OIpPeIeIEHHEIN 10Ib30BaTeIbh MOT
IIPOYUTATh TEHEPUPYEMBIN CTOI0EIl, HO He HUXKejlexKalnue 6a30Bble CTONOIIHL.

* T'eHepupyeMble CTOJOLEL, B COOTBETCTBHUU C KOHIENIINEN, IePeCUNTHIBAIOTCS II0CIIe BEIIIOTHEHUS
TPUITEPOB BEFORE. BCceacTBue 3TOT0, B TeHEPUPYEMBIX CTONOLAxX OYOyT OTPaXKaThCsA NU3MEHEHUS,
IPOU3BOOUMEIE TPUTTEPOM BEFORE B 6a30BBIX CTOI0IAaX, a o6pallaThCca B KOJle TaKOTO TPUITepa K
reHepUpyeMBIM CTOJIOaM, HallpOTUB, HEJIL34.

® FeHeppreMbIe CTOJ'IGHI:I He y49aCTBYIOT B JIOTUYEeCKOU PennnKanuun.

5.4. OrpaHunyeHusn

Tumnel OAaHHBIX CaMH I10 cebe OTrPaHNYHUBAIOT MHO2KECTBO NAaHHEBIX, KOTOPEIE MO2KHO COXPAaHUTEL B Ta6J'II/ILIe.
OmHaKo AJisi MHOTUX ITPUIIOKEHUM TaKue OrpaHUYEeHUs CIMIIKOM rpyoOnie. Hampumep, cTonbel, comep-
JKaIui [eHy IPoayKTa, OOJI2KeH, BEPOSATHO, IPUHUMATh TOJILKO IOJIOKUTENbHBEIE 3HaYeHUusa. Ho Takoro
CTaHOAPTHOTI'O THUIIa JaHHEIX HET. B03MO}KHO, BEI TaK2Ke€ 3aXO0TUTE OI'PAaHUYUTEL NaHHEIE CTOJ'I6]_[a II0 OT-
HOIIIEHHUIO K APYTUM CTO0IlaM uim cTpokaM. Hampumep, B Tabnuie ¢ uHGopMaluen o0 ToBape AOJIXKHA
OBITH TOTBKO OOHA CTPOKA C OIIPefenéHHBIM KOIOM TOBapa.

st perrenus mMogoOHBEIX 3amady SQL MO3BOJISET BaM ONpede/siTh OTPAaHMYEHMs OJIs CTOJIOI0B U Tab-
nuil. OrpaHrYeHus Jal0T BAM BO3MOXKHOCTE YIPABISTh JAHHLIMM B TAOIHIIAX TaK, KAaK BH 3aX0TuTe. Ec-
JIM TI0JIb30BATEJIb MOMLITAETCS COXPAHUTh B CTOIOIIe 3HAYEeHNe, HapyIllaollee OrpaHuYeHsI, BOSHUKHET
omubka. OrpanrdyeHus: OyOyT OeiCTBOBATD, MaxXKe eCJIM 9TO 3HAYeHHe 10 YMOTYaHHUIO.

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpannydeHne-IpoBepKa — HamboJjiee OOMIMHM THUN OrpaHUYEHHi. B ero ompenesneHUu Bbl MOXKETE YKa-
3aTh, YTO 3HAYEHHE TAaHHOTO CTOJIOIA MOMXKHO YIOBIETBOPSThH JIOTMYECKOMY BEHIPAzKEHUIO (IPOBEPKE HC-
TUHHOCTH). HanpuMmep, 1leHy ToBapa MOXKHO OTPaHUYUTh OJIOXKUTENbHEIMU 3HAUEHUSIMH TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BEI BUOUTE, OIrpaHHUYEHHuEe OIIpenesideTCsd II0CJIe TUulla JaHHBIX, KaK U 3Ha4YeHue 10 YMOJIYaHHUIO. 3Ha-
YeHUsd 10 YMOJIYaHUIO ¥ OTPaHUYEHUA MOT'YT YKA3bIBAThCA B J000M IIopdAOKe. OrpaHquHI/Ie-npOBepKa
COCTOMT M3 KJIDYEeBOI'O CjiI0Ba CHECK, 3a KOTOPBIM I/I)IéT BEIPDA2KEHUE B CKOoOKax. ITO BEIPpaA2KE€HHUEe OOJIZKHO
BKJIIOYATh CTOJ'I6eH, OJisi KOTOPOro 3a)laéTCH OrpaHn4YeHne, “vHa4e OHO He UMeeT OOJIBIIIOTO CMEIC]IA.

Brl MOXKeTe TakKxKe IIPUCBOUTH OTPaHUYE€HHIO OTOEJIbHOE M. 31O YIIydqnaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAJOOUTCS M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:
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CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)i

To eCTh, YTOORI CO30aTh UMEHOBAHHOE OTpaHUYEeHMEe, HAIIUIINTE KIII0YeBO€e CJIOBO CONSTRAINT, a 3a HUM
uneHTUGUKATOP U COOCTBEHHO onpenesieHne orpanudenusi. (ECiau Bl He OIIPeNeIuTe UM OTPaHuYeHU T
TakuM o0pa30oM, cucTeMa BLHIOEpET OJIst HETO UM 3a Bac.)

OrpanndeHne-IpoBepKa MOXKET TaK¥Ke CChIAThCS Ha HECKOJILKO CTOI0L0B. HanpumMep, eciiu Bbl XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK BEl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOM OymeT Bcerma
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

IlepBbie OBa OrpaHUYEHUS OIPENEeNsIOTCS IIOX0XKHM 00pa30oM, HO [JIsi TPEeThero MCIOJIb3YEeTCS HOBBIM
cunTakcuc. OHO He CBA3aHO C OIPENeTEHHBIM CTOJIOIOM, a IPEACTABIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpeneneHus CTOIOIIOB ¥ TaKKe OIpeneleHus OTPaHuYeHUNH MOXKHO IIePEeCcTaBIIsATh B IIPOU3BOILHOM
mopsigKe.

HpO IIePBBIE€ IBa OI'PaHUYEHHUA MOZKHO CKa3aTh, YTO 3TO OI'PaHUYEHUA CTOJ'IGI_[OB, TOrga KakK TpeThbe SB-
JITETCS OTPaHUYeHMeM TaOIUIb, TaK KaK OHO HAIlMCAaHO OTHEJIbHO OT oIpeaesieHui cTon6uoB. OrpaHu-
YeHHUs CTONOIIOB TAaKXKe MOXKHO 3alMcaTh B BUME OrPaHMYEHUN TAOIHIILI, TOTOa Kak oOpaTHOe He Bce-
r7Ia BO3MOXKHO, TakK KaK II0Apa3yMeBaeTCs, YTO OrpaHudYeHne CTOJIOa CChlJIaeTCs TOIbKO Ha CBSI3aHHBIM
cronber. (Xotsa Postgres Pro atoro He TpebyeT, HO mJisi coBMecTUMOCTH ¢ npyrumu CYB] nyuie ciemo-
BaTh 9TO MpaBuny.) Panee npuBeEéHHLIN IPUMED MOXKHO IIEPETHUCATD 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)
)i
HUnu 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)
)

9TO Hmeyo BKyca.

OFpaHI/I‘{eHI/IHM Ta6J'II/II_U:I MOZKHO IIPHCBaXBATh KME€HA TdK K€, KaK 1 OTrDaHUYEeHUMAM CTOJ'IGI_IOB:

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

CnenyeT 3aMeTUTh, UTO OrpaHMUYEHHEe-IPOBEPKA YOOBIETBOPSIETCS, €CIH BEIPaKeHNE IIPUHUMAaET 3Ha-
yenwne true nnu NULL. Tak Kak pe3yJibTaTOM MHOTHMX BhIpaxkeHuu c onepanmamu NULL 6ymeT 3Haue-
uue NULL, Takue orpaHudeHus He OyOyT IpensaTcTBoBaTh 3anucu NULL B orpaHudYuBaeMble CTOJIOIIH.
Yrto6BI rapaHTUPOBATh, YTO CTONIOEI He comepkuT 3HaueHusTs NULL, MOKHO MCII0JIF30BaTh OTPAaHUYEHUE
NOT NULL, ontcaHHOE B CJIEOYIOIIEM pa3merie.

IIpuMmeyanue

Postgres Pro He mommepXuBaeT OrpaHUYeHHsi CHECK, KOTOPhIe 00palaiTcs K JaHHbIM, He OTHOCS-
IIMMCS K HOBOM MJIM U3MEHEHHOM CTPOKe. XOTs OorpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJio,
MOeT paboTaThk B IPOCTHIX CIIy4asix, B 00IIEM ciIydae HeJlb3s rapaHTHPOBaTh, 4TO 0a3a JaHHBIX
He MPUAET B COCTOSIHME, KOTA YCJIOBHE OrPaHUYEHUS OKaXKeTCS JIOKHBIM (BCII€OCTBUE ITOCIIENY-
IOIIUX U3MEHEHUN APYIUX YYaCTBYIOIINX B €r0 BRIYUCIIEHUU CTPOK). B pe3ysbsTaTe BOCCTaHOBIE-
HYE BBITPY2KEHHBIX [TaHHBIX MOXKET 0Ka3aThCsI HEBO3MOXKHEIM. BO BpeMs BOCCTAHOBJIEHUS BO3MO-
XKeH cOoM, maxke ecJiu MOJTHOe COCTOsSTHHE 0a3hl MaHHBIX COTJIACYeTCsI C YCIIOBUEM OTPDaHUYEHUS,
10 IPUYMHE TOT'0, YTO CTPOKM 3arpyzKalTCs He B TOM HOPSIAKE, B KOTOPOM 3TO yCJIOBUE OyHeT co-
6romaThes. IToaTOMy O/ onmpeneneHnuss OTPaHUYEeHMH, 3aTParuBaoIUX APYTrue CTPOKU U APyTrue
TaOIHUIILI, UCIIONb3YUTE OrpaHUYEHUsT UNIQUE, EXCLUDE MM FOREIGN KEY, €CJIM 3TO BO3MOIKHO.

Ecnu BaMm He HY2KHA IIOCTOAHHO IIogOepP2KHBaeMasd 'apaHTHUA IeJIOCTHOCTH, a JOCTATOYHO pa30B0171
IIPOBEPKHU HO6aBHﬂeMOﬁ CTPOKH IIO OTHOIIIEHUIO K IPYTUM CTPOKAM, BEI MO2KET€E€ Pealiu30BaTh 3Ty
IIPOBEPKY B COOCTBEHHOM TPpUITEPE. (9TOT II0OX0O HMCKIIIOYa€eT BHIIIEOIIMCaHHbIE l'[pO6J'[eMBI IIpu
BOCCTAQHOBJIEHHNH, TAK KAdK B BEIT'DY3KE pg_dump TPUTTEPBI BOCCO3OAIKTCA II0CJI€ BOCCTAHOBJIEHUA
OAHHBIX, U II0O3TOMY 3Ta IIPOBEPKA HE 6YJZ[GT IEeNCTBOBATh B IIponecce BI:Il"py3KI/I/BOCCTaHOBJ'[eHI/IH.)

IIpumMeuyanue

B Postgres Pro mpepmnonaraeTcsi, YTO YCIOBUS OTPaHUYEHUU CHECK SBJISIOTCS MOCTOSHHBIMH, TO
€CTh IIPY OOMHAKOBHIX JaHHBIX B CTPOKE OHM BCETHA BHIOAIOT OOMHAKOBBIM Pe3ynbTaT. IMEeHHO 3TUM
ITPeOIIoI0OKEHNEM OIIPaBABIBAETCS TO, UYTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPU H00aB-
JIEHWY UM U3MEHEHHUH CTPOK, a He IpPU KaxXaoM oOpamiennu K HUM. ([IpuBemEHHOE BHIIIE IIPEmy-
IIpexXIeHre 0 HeOOIIyCTUMOCTH OOpallleHuH K OPyrUM TabIuiaM sBIseTCS YaCTHBIM CJIeNCTBUEM
3TOT0 ITPEANOoI0XKEeHHUSI.)

OgHaKO 9TO IIPEeAroyoXKeHUe MOXKEeT HapyllaThCcsd, KaK 4dacTo OBIBaeT, KoTrhga B BhIPaXKeHUU
CHECK HCHOJIb3yeTCs MI0JIb30BaTeNbCcKas (GYHKIUS, ITOBeJeHe KOTOPOM BIIOCIEICTBUHN MEHSIETCS.
Postgres Pro He 3amperliaeTr 3TOro, ¥ eClIu CTPOKU B Tabjulle IepecTaHyT yOOBIETBOPAThL Orpa-
HUYEHUI0 CHECK, 3TO OCTAaHETCS He3aMe4YeHHBIM. B uTore mpu MOmBITKE 3arPy3UTh BEITPYKEHHEIE
IM032Ke MaHHBIE MOTYT BO3HUKHYTb HpoOieMbl. I103ToMy momoOHBEIE U3MEeHEHUS PEeKOMEHOYyeTCs
OCYIIIECTBIISATH CIEeAYIOMIUM 00pa30M: yIaauTh OrpaHudYeHue (MCIonIb3ysa ALTER TABLE), U3MEHUTH
ompenesieHrne GyHKIIMHY, a 3aTeM Iepeco3fiaTh OrpaHuYeHne TOM Ke KOMaHAoM, KOTopas IIPU 9TOM
IIePEIPOBEPUT BCE CTPOKU TaOIIUITH.

5.4.2. OrpaHunyeHumsa NOT NULL

Orpaunuenre NOT NULL npocTo yKa3kBaeT, YTO CTOJIOILY Helb3s mprucBauBaTh 3Hauenue NULL. ITpu-
Mep CUHTaKCHca:

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

)i

Orpaunnuenne NOT NULL Bcerpma 3anuchHBaeTCsd KakK OrpaHMYeHHe CToJI0Ia U (DYHKIIMOHAJIPHO 9KBUBA-
JIEHTHO OTPaHUYEHUI0 CHECK (mmg_cronbga IS NOT NULL), HO B Postgres Pro siBHOe orparudenue NOT
NULL pa6oTaet 6onee a¢pdekTuBHO. XOTSI ¥ TAKOM 3alMCH €CTh HEIOCTAaTOK — HA3HAUYUTL UMS TaKUM
OrpaHUYEeHUAM HeJIb34.

EcTecTBeHHO, Ot CTONI0Ia MOXKHO ONPeIeIuTh O0JIbIlle OMHOTO OTpaHuYeHus. [IJIg 3TOT0 UX HYy2KHO IIPO-
CTO yKa3aTb OJHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
ITopsimok 3mech He UMeeT 3HAa4YeHUs, OH He 00s13aTeJIbHO COOTBETCTBYET MOPSAKY IIPOBEPKU OrpaHUUe-
HUU.

[nst orpann4yeHUss NOT NULL ecTh U 06paTHOe: orpaHuYeHre NULL. OHO He 03HA4YaeT, 4TO CTOI0e1] JoJl-
KeH uMeTh ToJbKOo 3HadyeHne NULL, uTo KoHeuHO Oblmo 01 GeccMbicieHHO. CyTh XK€ ero B MpPOCTOM
yKa3aHuH, 94TO cTobelr MmoxkeT uMeTh 3HaueHre NULL (3To moBemeHue mo ymondaHuoo). OrpaHU4YeHHe
NULL OTCYTCTBYeT B cTaHZapTe SQL 1 nCrionb30BaTh €70 B IEPEHOCUMBIX IIPUIOKEHUIX He crenyet. (OHo
oo mob6aBiieHo B Postgres Pro TonmbKO miist COBMECTHUMOCTH C HeKOoTophiMu apyrumu CYB].) OgHako
HEKOTOPHIE IT0Ib30BaTEJIH JII0OSAT ero UCII0Ib30BaTh, TAK KaK OHO IT03BOJISIET JIETKO MEePEeKJIIoYaTh orpa-
HU4YeHUd B cKpunrte. Hanpumep, BBl MOXeTe Ha4daTh 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 OIMIpeneJInTb OrpaHn4dYeHrne YHUKAJIBHOCTHU OJIA I'DYIIITEL CTOJ'I6I_IOB, 3allUIIKUTEe ero B BUge OrpaHu-
YeHUusa Ta6J'II/II_I]>I, IIepevdYucCiIiuB UM€E€Ha CTOJ'I6I_IOB qgepes3 3allATYIO:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHMYeHNe YKa3bIBAeT, UYTO COUeTaHNe 3HAaUEeHUH TePeydnCIeHHBIX CTOIOIIOB MOMXKHO OBITh YHHU-
KaJIbHO BO Bcei Tabiwulle, TOrOa KaK 3HaUYeHHsI KaXKaoro CToI0Ia Mo OTHEeIbHOCTH He HOJIXKHE OBITh (1
OOBIYHO He OYOYT) YHUKAJIbHBIMH.

Brl MOXKeTe Ha3HaYUTh YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHBIM o6pa30M:

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

)i

IIpu pmobGaBneHWM OrpaHMYEHUS YHUKAIBHOCTU OymeT aBTOMaTHMYeCKH CO3[aH YHUKAJIbHBEIN WHIEeKC-B-
IepeBo OJisi CTOMOLA UJIH T'PYIIIEI CTOJIOIOB, IEPEYNCIIEHHEIX B OTPAHUYEHNN. Y CIIOBUE YHUKAIBHOCTH,
pacIpoCTPaHSIOIIeecs TOIbKO Ha HEKOTOPhEIE CTPOKY, HEJIb3s 3alliCaTh B BUIE OIPDaHUYEHUST YHUKAJIb-
HOCTH, OOHAKO TaKOe yCJIOBHME MOKHO YCTAHOBUTH, CO34AaB YHUKAJIbHEIA YaCTUYHBIN NHOEKC.

Boob111e ToBOps, oTrpaHUYEHNE YHUKAJIbBHOCTHU HapyIaeTcCs, eciu B TabJuile OKa3blBaeTCS HECKOJIBKO
CTPOK, V KOTOPHIX COBIIAJlalOT 3HAYEHUS BCEX CTONIOIIOB, BKIIIOYEHHHIX B OrpaHudYeHue. OOHaKO [Ba 3Ha-
yenus NULL nipu cpaBHEHHUUM HUKOTZA He CUMTAIOTCSA PaBHBEIMU. JTO O3HAUaeT, YTO faXe IIPU HaIUu4dnuu
OrpaHUYEeHUs YHUKAIbHOCTH B TaOIUIlE MOXKHO COXPAHUTH CTPOKM C AYOIUPYIOUMIMMUCS 3HAUEHUSIMHU,
ecnu oHu comepzkaT NULL B omHOM MJIM HECKOJIBKUX CTOJIOIAaX OrpaHUYeHUss. ITO MOBeieHe COOTBET-
cTByeT cTa"aapty SQL, Ho mul cneimiany o CYB]I, koTopele BenyT cebs mo-opyromy. MMeliTe B BUAY 3Ty
0COOEeHHOCTD, Pa3pabaThiBasi IEPEHOCUMEIE ITPUJIOKEHUS.

5.4.4. NMepBUYHbIE KJIIOYMU

OrpaHuYeHWe TEePBUYHOTO0 KITI0Ya 03HAYaeT, YTO 00pa3yIomuii ero CTOIOEI] Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UAEHTUOUKATOPOM CTPOK B Tabmwuile. s aToro TpedyeTcs, 4TOOL 3HAUYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMHY U OTIMYHBIMU 0T NULL. TakuM 06pa3oM, TaOIUIIEL CO CITEOYIOMINMY TBYMST
ompefieNieHusIMU OyAyT MPUHUMAaTh OOWHAKOBLIE TAaHHBIE:

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/IT-IHbIe KJTIOYX MOT'YT BKJIIOYAQTh HECKOJIBKO CTOJI6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3allMCh OFpaHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

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

54



OmnpeneneHue JaHHBIX

)i

ITpu poGaBnIeHMU MEPBUYHOTO KJIIOYa aBTOMATHUUYECKM CO3[AETCS YHUKAJILHBIM MHOEKC-B-mepeBo s
cTonlOIia UK TPYIIIE CTOIOIIOB, IIEPEYNCIEHHBIX B IEPBUYHOM KII0Ye, ¥ MaHHLIE CTOJIOITE IOMEYal0TCs
KaK NOT NULL.

Tabnuila MOXKeT MMEeTh MaKCUMYyM OJWH IEePBUYHBIN K04, (OrpaHUYEeHUN YHUKAJILHOCTH M OrpaHuU-
yenut NOT NULL, KoToprle (GYHKIMOHAIBHO IOYTH PAaBHO3HAYHEI MEPBUYHBIM KJTI0YaM, MOXKET OBITh
CKOJILKO yTOJHO, HO Ha3HAYUTh OrpaHUYEeHNEeM IEPBUYHOI0O KJII04Ya MOXKHO TOJIBKO 0fOHO.) Teopus pens-
IMOHHBIX 6a3 JaHHBIX TOBOPUT, YTO IIEPBUYHEIN KJTI0Y IOIKeH ObITh B KaxXmol Tabnutie. B Postgres Pro
TAaKOT'0 XKECTKOT'0 TpeOoBaHUS HET, HO OOLIYHO JIyYIlle eMy CIIeq0BaTh.

[lepBUuYHBIE KJTIOYU IIOJIE3HBI U OJIA JOKYMEHTHPOBAHUS, U OJI KIMEHTCKUX IIPUJIOKeHui. Hampumep,
rpad®uYeCcKOMY IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcst 3HATh MIEPBUYHBIM KITI0Y TaOIHIIE], YTOOH OMHO3HAYHO UAeHTU(GUIIMPOBATE €€ CTPOKH. I1ep-
BUYHBIE KITIOYH HaXOOAT U Apyroe npuMeHenne B CYB]l; B 4aCTHOCTH, HePBUYHBIN KITIOY B TaOIHIIE OIIpe-
OeJsieT IIeJIeBble CTOJIOB IT0 YMOJITYaHUIO [JIsI CTOPOHHUX KJTIOUel, CChIIAIOIIUXCS Ha 3Ty TaOuIly.

5.4.5. BHewHue KJo4u

OrpaHu4YeHUE BHEITHETO KJTI0Ya YKA3bIBAET, YTO 3HAYEHUS CTONOIIA (MU TPYHIIEL CTONOIIOB) AOMKHEL CO-
OTBETCTBOBATh 3HAUEHUSIM B HEKOTOPOM CTPOKe OPYrol TabiIuubl. DTO Ha3bIBAETCS CCblI0YHOU Uenocm-
HOCMbl0 OBYX CBSI3aHHBIX TAOJIHII.

ITycThb y Bac yxke ecTb TabnuIila IPpoOAyKTOB, KOTOPYIO MBI HEOMHOKPATHO HCIIOIH30BaIU PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
HaBaﬁTe IIPEOIIOJIOZKKUM, YTO Y BaC €CThb Ta6n1/1ua C 3dKa3aMH 3THUX IIPOOYKTOB. Mur XO0THUM, 4yTOOHL B Ta0-
JIAIEe 3dKa30B COOep2KaJIUChk TOJIBKO 3dKa3kbI Z[eﬁCTBHTeHBHO CyLIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MBI
oIpeneinnuM B HeH OrpaHHNYE€HNE BHEIIHET O KJII04a, CChIJIAI0IIEeeCa Ha Ta6n1/1uy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuMm OrpaHHYEHMNEM CO30aTh 3aKa3 CO 3Ha4YeHHeM product_no, OTCYTCTBYIOIIIHUM B Ta6J'[I/ILIe products
(1 He paBusiM NULL), 6ymeT HEBO3MOXKHO.

B Takoit cxeme tabnuiy orders Ha3bBalOT NOOYUHEHHOU Tabnuuei, a products — 2s1asHoli. CooTBeT-
CTBEHHO, CTOJ'I6LIBI Ha3bIBAIOT TaK XKe HOJI‘-II/IHéHHBIM U I'JIaBHBIM (I/I_TII/I CCBIJIQAKOIITMCA U I_IeJ'IeBbIM).

ITpembioyInyo KOMaHOy MOXHO COKPATUTh TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTb, €CJIM ONIYCTUTh CIIUCOK CTOJIOIIOB, BHELIHUHM KJII04 OyAeT HESIBHO CBSI3aH C IIEPBUYHBIM KJIIOYOM
TJIABHOM TAOJIHIIHL.

OrpaHquHmo BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UMs CTaHOapPTHBEIM CIIOCOOOM.

BHemHMM KJTI0Y TaKKe MOXKET CChIJIaThCS Ha rpynmny CTOJ'I6].IOB. B sTom ClIy4dae ero Hy2KHO 3alliCaTh B
BHUOe OOBIYHOT'O OrpaHUYEeHUud Ta6J'II/II_U>I. HaanMep:

CREATE TABLE t1 (
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a integer PRIMARY KEY,

b integer,

c integer,

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

EcTecTBeHHO, YHCJIO ¥ THUIIBI CTOJIOIOB B OTPAHUYEHUH HOJIXKHEI COOTBETCTBOBAThH YUCIIY U THUIIAM Iliejie-
BBIX CTOJIOIIOB.

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 CCulnavwumMcA 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 IIpedwIayInei 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.

M&1 3HaeM, 94TO BHEIIHUE KITIOYHA 3allpelialoT CO30aHKUEe 3aKa30B, HE OTHOCAIIUXCS HU K OOJHOMY ITPOOYK-
Ty. Ho 4To0 pmemnaTh, ecnm mociie CO3maHUsA 3aKa30B C Ol'[peJIeJ'[éHHBIM IIPDOOYKTOM MBI 3aXOTHM YHOAJIUTH
ero? SQL CIIPABHUTCHA C 9TOH CHTyaHHefI. I/IHTYI/ILII/IH IIOOCKA3bIBAET CIIEOYIOIINE BAaPDUAHTEI IIOBEOEHUA:

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

[ uIIOCTPalluy JaBalTe peaan3yeM cliedylollee MoBeeHNe B BHINEIIPUBEIEHHOM IpUMepe: IPH II0-
MIBITKE yOaJIeHUsI MPOAYKTa, Ha KOTOPHIMA CCHIJIAIOTCS 3aKa3kl (UYepe3 TabmuIly order_items), MBI 3ampe-
1IaeM 3Ty omeparuio. EC/iy ke KTO-TO IIONBITAETCS YOAJIUTh 3aKas, TO YOAIUTCSA U eT0 COOePXKUMOe:

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

OrpaHuUUYHBalONIMEe ¥ KacKagHBIe yOajieHusT — [Ba Hambojiee pPacIpOCTPaHEHHBIX BapMaHTa. RESTRICT
IIpemoTBpaIliaeT yoaleHue CBSI3aHHOM CTPOKU. NO ACTION O3HAYaeT, YTO €CJIH 3aBHCHUMEBIE CTPOKH IIPO-
IOIXKAalOT CYIIIeCTBOBATh HMPH HNPOBEPKE OTPaHUYEHUS, BO3HUKAET OIubKa (3TO IIOBeAeHUe 0 yMOoIda-
Hui0). ([TaBHLIM OTIMYHEM ITHX OIBYX BAPUAHTOB SIBJISIETCS TO, YTO NO ACTION IIO3BOJISIET OTJIOXKHUTH IIPO-
BEPKYy B Ipollecce TPaH3aKIHM, a RESTRICT — HeT.) CASCADE YKa3bIBAeT, UTO MIPHU yOaJIeHUHW CBSI3aHHBIX
CTPOK 3aBHUCHUMEIE OT HUX GYHYT TaK 2K€ aBTOMATHU4YE€CKU ynaneHH. Ectp emé OBa BapuaHTa: SET NULL
¥ SET DEFAULT. [IpM yHajeHuH CBS3aHHEIX CTPOK OHM Ha3HAYAIOT 3aBHCUMBIM CTOJIOIIAM B MOOUYHUHEH-
Ho# Tabnuie 3HadveHus NULL unu 3HaYeHUSA IO YMOJIYaHHIO, COOTBETCTBEHHO. 3aMeThTe, UTO 3TO He
OymeT oCHOBaHMEM [JI HapyIleHWs orpaHHdYeHu. Hampumep, eciiu B KaYyeCTBe JeHCTBUS 3a0aHo SET
DEFAULT, HO 3Ha4YeHHe M0 YMOJTYaHUIO He yHOBIETBOPSET OTPAaHUUYEHUIO BHEITHETOo KJIl04a, Olepaltus
3aKOHYHUTCS OIIMOKOH.

AHanoru4Ho YKa3aHUuI0 ON DELETE CylieCcTByeT ON UPDATE, KOTOpO€e CpaﬁaTBIBaeT IIpU USMEHEHHWHU 3a-
OAaHHOT' O CTOJ'I6I_Ia. HpI/I 3TOM BO3MOZKHBIE TEHCTBHUS T€ Ke, a CASCADE B JAaHHOM CJIydae O3Ha4aeT, 4TO
N3MEeHEHHBIEe 3HAYEHHUSI CBI3aHHBIX CTOJ'I6I_[OB 6YILYT CKOITMPOBAHEI B 3aBUCHUMBIE CTPOKH.

OGHIYHO 3aBHCHMasi CTPOKa He HOJI2KHA yOOBIETBOPSAThH OTPAHUYEHHIO BHEITHETO KITI0Ya, eClIi OOUH U3
CBSI3aHHEIX CTOJIO1I0B comepkuT NULL. Ecnu B 00BbsIBIEeHME BHEITHEro KiIio4ya moOaBiIeHO MATCH FULL,
CcTpoka OyJeT ymOBIIETBOPSITH OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe CcTonOmel paBHbI NULL (TO
ecThb Ipu pa3HbiXx 3HaueHUAX (NULL u He NULL) rapaHTupyeTCsa HEBHIIOJIHEHUE OTpPaHUUYEHUS MATCH
FULL). Ecnu BEI XO0TUTE, YTOORI 3aBUCUMBIE CTPOKU He MOTJIM u36eXaTh U 9TOT0 OTPaHNYeHus, OObIBUTE
CBsSI3aHHHBIE CTOJIOIHI KaK NOT NULL.

BHeIIHUN KII0Y JOJI2KEeH CCHIIaThCS Ha CTOJIOIEI, THUOO0 SABSIONIINECST IMePBUYHEIM KIJII0YOM, THU60 obpa-
3yI0Ile OTpaHWYeHHe YHUKAIbHOCTH, U060 SBIIAIOMIMECS CTOIOIaMHM M3 HeYaCTUYHOTO YHUKAILHOTO
nHOekca. TakuMm 06pa3oM, [JIsI CBA3aHHEIX CTOIOIIOB BCerma OymeT CyIecTBOBaTh HHAEKC, a 3HAYUT IIPO-
BEPKHU HAJIUUHUS COOTBETCTBUS IJI CBSI3aHHOM CTPOKYU OyIYT BHITTOMHATHCSA 3G PeKTUBHO. Tak KakK KOMaH-
Obl DELETE OJIS CTPOK TJIaBHOM TaAGJIMIILI MM UPDATE [JIS 3aBUCHMBIX CTOIOIIOB IMOTPEOYIOT IIPOCKaHU-
POBaTh MOOYUHEHHYIO TaGJmuy ¥ HAWTWU CTPOKH, CCHUTAIOIIMECS Ha CTaphkle 3HAYEHUS, IOJIe3HO OymeT
UMETb MHOEKC U OJI MOOYMHEHHBIX CTOJIO0II0B. HO 3TO HY’>KHO He BCerja, U COo34aTh COOTBETCTBYIOIINMA
WHIOEKC MO2KHO IT0-Pa3HOMY, IIO3TOMY Oﬁ"bHBT[eHI/Ie BHEIITHET O KJII0O4Ya He CO3JIaeT ABTOMATHU4YECKHU UHIOEKC
TI0 CBSI3aHHBLIM CTOJIOIIAM.

ITogpoGHee 00 U3MEHEHUH U yAaJleHUU OJaHHBIX pacCKa3kiBaeTcs B [1aBe 6. Bl Takke MoKeTe mogpo6-
Hee y3HaTh O CHHTAKCHCe OTpaHUYeHUN BHeIIHero Kitoda B cupaBke CREATE TABLE.

5.4.6. OrpaHU4YeHUA-UCKITIOYEHUA

OrpaHuYeHUSI-UCKITIOUEeHHS TaPaHTUPYIOT, YTO IPHU CPAaBHEHUH JIIOOBIX IBYX CTPOK I10 YKa3aHHBIM CTOJIO-
1IaM UM BRIPAXKEHUSIM C ITOMOIIIbI0 3afJaHHBIX OIePaTOPOB, MUHMMYM OOHO M3 3TUX CPaBHEHUH BO3Bpa-
tut false mnu NULL. 3anuceiBaeTcsI 9TO TakK:
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CREATE TABLE circles (
c circle,
EXCLUDE USING gist (c WITH &&)

)i
IMogpo6Hee 00 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

ITpu moGaBIeHUY OrPaHUYEHUSI-UCKITIOUeHNUs OyoeT aBTOMaTHYECKH CO30aH UHIEKC TOTO TUIIa, KOTOPBIHN
yKa3aH B 00BbsIBJIEHUYN OTPaHUYEHUS.

5.5. CucteMHble cTonOLbI

B xaxmoi Tabuile eCTb HECKOJIBKO CUCMEeMHbIX cm0ﬂ6uoe, HEesABHO OHpeJIeJ'IéHHBIX cucteMou. Kak cneq-
CTBUE, UX UMEeHa HeJlb3s MCIIOIb30BaTh B KAUECTBEe MMEH IT0Ih30BaTEJILCKUX CTOJOIIOB. (3aMeThbTe, UTO
9TO HE€ 3aBHCHUT OT TOI'O, sABJIAETCSA JIKX MM KJIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEeHHE MMEHU B KaBbEIYKHU
He TToMOXKeT n306exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) OTH CTONOIBLI HEe MOJIKHEI Bac 6€CIIOKOUTDH, BaM JIMIIbL IO-
CTaTOYHO 3HaTh 00 uX CyIllleCTBOBaHUH.

tableoid

HUpentudukaTop o6beKTa [y TaGIUIIE, ComepKalllei CTPOKY. ITOT CTONIOEI] 0COOEHHO IOIe3€H IS
3aIlpOCOB, UMEIOIINX MejIo C nepapxuel HaciaenoBaHus (cMm. Pasmen 5.10), Tak Kak 6e3 HEro ClIox-
HO OIIpeIennTh, U3 KaKoi TaOmIuIlkl BEIOpaHa cTpokKa. CBsi3aB tableoid €O CTOMOIOM oid B Tabmuile
pg_class, MOXHO OyVIOET MOMYyYUTh UMS TaOIUITHL.

xmin

Npentndukatop (Kom) TpaH3akKIuU, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoku — 3TO €€
WHOWBUOYyaIbHOE COCTOSTHHE; IIPHU KaXKOOM M3MEHEHWHU CO3TaE€TCSI HOBas BEPCHUS OOHOM U TOM XKe
JIOTUYECKOM CTPOKH.)

cmin

HoMmep KomaHAOw (HauyuHast ¢ HYJISI) BHYTPU TPaH3aKIWK, T0OaBUBIIEH CTPOKY.

Xmax

UpenTtudukatop TpaH3aKIINU, VOANIUBIIEN CTPOKY, unu 0 Oy1d HeyoaleéHHON BepCUU CTPOKHU. 3Haue-
HUE 3TOTr0 CTONOIa MOXKET ObITh HEHYJIEBBIM U AJIST BUANMOM BEPCUU CTPOKHU. ITO OOBIYHO O3HAYAET,
4TO yHansiollas TpaH3aKIus ellé He Oblyia 3apuKCUpOBaHa, UK yaaneHue OBIJI0 OTMEHEHO.

cmax

HOMep KOMaH[OEI B ynanmomeﬂ TPAaH3aKIWUU UJIX HOJIb.

ctid

duU3nUYeCKOe PacHojioKeHre aHHOW BepPCUM CTPOKHU B Tabmuile. 3aMeThTe, UYTO XOTS II0 ctid MOXKHO
OYeHb OBICTPO HAWTH BEPCHIO CTPOKH, 3HAUEHHE ctid M3MEHUTCS IIPH BBHIIOTHEHWH VACUUM FULL.
Takum 00pa3oM, ctid HeJb3s IPUMEHSITh B KaUeCTBe MOJITOCPOYHOTO UAeHTHDUKATOPA CTPOKH. [IIs
UOeHTUPUKAIINY TOTUYECKUX CTPOK CIIeyeT UCI0Ib30BaTh TIEPBUYHEIN KITIOY.

NpenTruUKaTOPH TPaH3aKIIMK TaK¥XKe SIBIISTIOTCA 32-OMTHBIMU. B monroxkusyiiel 6a3e mJaHHBIX OHU MO-
TYT IOUTHU IIO0 KPYry. DTO He KPUTHUYHO IIPU IIPaBUIIbHOM oOcnyxkuBaHuu BII; mogpodHee 06 3TOM CM.
I'maBy 23. OpHaKO IojiaraThCs Ha YHHUKAJIbHOCTh KOJIOB TpPaH3aKIUN B TeUeHUEe OJIUTEIbHOT0 BpEMEHHU
(mpu 6omnee YeM MUIJIMapHae TPaH3aKIUN) He CIIemyeT.

NpoeHTH(GUKATOPE KOMAaH[ TakXke 32-0UTHEIE. ITO CO3TaéT XKECTKUHM JIMMUT Ha 232 (4 munnuapma) Ko-
MaHO SQL B omHO# TpaH3akIuy. Ha MpakTHKe 9TO He IIpobieMa — 3aMeThTe, YTO 3TO JIMMUT YHCJIa KO-
maHg SQL, a He kKonudecTBa 00pabGaThiBaeMbIX CTPOK. Kpome Toro, umeHTuGUKATOP IOIydYaloT TOJIBKO
Te KOMaH[bl, KOTOPHIEe (paKTUUEeCKU U3MEHSIOT COOepRKUMoe 0a3bl JaHHBIX.

58



OmnpeneneHue JaHHBIX

5.6. 13MeHeHue Tabnuy,

Ecnu BE co3pmanu TaGnuIbl, a 3aTeM IIOHSAJM, YTO OOIYCTUIIM OMIMOKY, MM U3MEeHWINCh TpeOoBaHUSA
Balllero IpUI0XKeHUs, BBl MOXKeTe YIaJIUTh e€ U co34aTh 3aH0Bo. Ho 1o 6yzmeT HeymoOHO, eciiu Tabiuia
y2Ke 3amIoJiHeHa DaHHBIMU, WU eCJIM Ha Heé CChUIAIOTCS Apyrrue o0BbeKTH 6a3bl JaHHBIX (HalpuMep, II0
BHelllHeMy Kii04y). ITostomy Postgres Pro mpemocraBnsier HaGop KoMaH[ Ojis Momudukanuy Tabiui,.
3aMeThTe, UTO 39TO II0 CyTH OTJINYAETCs OT U3MeHEeHUs OaHHEHIX, COOepxKalluxcs B Tabnune: 30ech MEL
obcyxkmaeM MoguGbUKAIUIO ONIpeNelleHNs], NI CTPYKTYPHI, TaOJIUIILL.

Br1 MmoxkeTe:

¢ JT0o0aBIATL CTOJIOIIEI

e V@mansaTh CTONOIIEI

e JToGaBisThb OTPAaHUYEHHUA

e V@ansTe orpaHUuYeHUs

e H3MeHSATb 3HAUYEHUS II0 YMOITYaHUIO
e H3MEeHSTH THUIILI CTOIOIIOB

e TlepenMeHOBHIBAThH CTOJIOIILI

e TlepenMeHOBBIBAThH TAOIMIIEI

Bce aTu medcTBUS BHIIOIHSAIOTCS C momoIinbio KoMaHOel ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.6.1. lobaBneHue crondua
IHo0aBUTL CTOJIOEI] BEI MOZKETE TaK:

ALTER TABLE products ADD COLUMN description text;

HoBrlil cTOon6ell 3al0THIeTCS 3afaHHbIM [JIs Hero 3HaYeHueM [0 yMoirdaHuio (unu 3HauenneM NULL,
eciy BB He mo0OaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwunas c Postgres Pro 11, mo6aBneHue cTosb1a C MOCTOSTHHLIM 3HaYeHUEeM II0 YMOJIYaHuIo 0ojiee
He 03HA4YaeT, YTO IIPY BHIIIOJTHEHUY KOMaHIH ALTER TABLE OyOyT U3MEHEHHI BCE CTPOKH TaOJIUITH.
BmecTo 9TOro ycTaHOBIIEHHOE 3HAYEHHUE I10 YMOJTYaHUI0 OyIeT IIPOCTO BHIAABATHCS IIPU CIEOYIO-
1meM o0paIleHny K CTPOKaM, a COXPAHUTCS B CTPOKAX IIPH mepel3anucu Tabmuilkl. brnaromaps aTo-
My oIiepanus ALTER TABLE M C OOJIBIIUMM TaOIUIlaMU BHIIOJTHSIETCS OUYeHb OBICTPO.

OpmHaKo eciiu 3HaYeHue 10 YMOTYaHUI0 U3MEeHUYnBoe (HalrpuMep, 9T0 clock_timestamp () ), B KaxXK-
OyI0 CTPOKY HyKHO OyHOeT BHECTH 3HaueHue, BEIUNCJIEHHOe B MOMEHT BBIIIOTHEHUSA ALTER TABLE.
Yto6rl n36eKaTh MOTEHITHAILHO AIUTEIbHON OoIlepallui U3MeHeHUsI BCeX CTPOK, eCIIH BhI MJIaHHU-
pyeTe 3amoIHUThL CTOJIOEeI] B OCHOBHOM He 3HAUEHHSMHU II0 YMOJYaHUIO, IydIlne OyoeT moOaBUTH
ctosber] 6e3 3HaYEeHUS 10 YMOJTYAHHUIO, 3aTEM BCTaBUTh TPeOyeMble 3HaYEeHUsI C IIOMOIITbI0 UPDATE,
a IIOTOM OIIpedeNuTh 3HaUYeHHe 110 YMOJTYaHWIO, KaK OIMKUCAHO HUXKE.

HpI/I 3TOM BEI MOKETe CPa3y OIIpeneyIuTh OrPaHUYEeHUA CTO.TI6LIa, UCIIONIB3yA OOBLIYHBIA CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');
Ha camom nejie 30eCb MO2XKHO HCITIOJIb30BaThk BC€ KOHCTPYKIMHK, OOIIYCTHUMEIE B OIIpEeNeJIEeHUU CTOJ'I6LIa B
KOMaHOe CREATE TABLE. ITomHUTE OOHAKO, 9YTO 3Ha4YeHHe II10 YMOJIYaHUIO JOJIZKHO YOOBJIETBOPATE OaH-
HBIM OI'PDaHUYEHUAM, YTOOHI orepanusa ADD BBIIIOJIHMUJIACH YCIIEIIIHO. Brl Tak>ke MoxkKeTe CHadasia 3amoJjl-
HUTDH CTOIOEel] IIPaBUJIbHO, a 3aTeM JOOABUTH OTpaHUYEHus (CM. HUXKe).

5.6.2. YpaneHue ctonbua
Yoanuts CTOHﬁeH 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
Tabnuubl, Postgres Pro He yoanuT 3TO OrpaHUYeHHe HesIBHO. Pa3pelIuTs yoarleHne BCeX 3aBUCSIINX OT
9TOro ctonbiia 06BEeKTOB MOXKHO, T0OaBUB YKa3aHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO0 MeXaHu3M, CTOSIIIIUEI 3a 9TUM, OnMChIBaeTcsa B Pasmerne 5.14.

5.6.3. lobaBneHue orpaHu4YeHun

151 moGaBIeHUsST OTPAaHUYEHUS UCIIOIb3yeTCsI CHHTAKCUC OrpaHudeHus Tabmuiel. Hanpumep:

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;

Yrto6nl obaButh orpanuuenrne NOT NULL, KoTopoe HeJb3s1 3allCaTh B BUOE OTPAHUYEHHs] TaOIHIIHI,
HUCIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuueHNe IPOXONUT IIPOBEPKY aBTOMATHUYECKH U OymeT moGaBlIeHo, TONLKO €CIIH eMy yIOBIeTBOPSI-
IOT HaHHble TAOIHUIIHL.

5.6.4. YpaneHue orpaHn4yeHus

[71s1 yomaneHust orpaHUYeHUs BBl JOJIZKHBI 3HATH €0 UMsi. ECJiu BBl HE MPUCBAaWBAId €My UMSI, 9TO HESIBHO
cOejiaza CHUCTeMa, M BhHI IOJIXKHBI BEISICHUTDL €T0. 30eCh MOXKeT OBITh MoJjIe3Ha KoMaHmaa psql \d mzma_ra6-
nuner (MM OPYTHE IPOTpaMMbl, ITOKa3LIBAIOIIMe NoaApoOHy0 uHopMamuio o Tabnuiiax). 3Hast UMs, BBI
MOXKeTe MCII0JIb30BaTh KOMaHYy:

ALTER TABLE products DROP CONSTRAINT some_name;

Kak u mpu ymaneHuu cToOIla, €CIIM BBl XOTUTE YOAlIUTh OTPaHUYEeHHE C 3aBUCUMBIMU OOBEKTaMH, [O-
0aBbTe yKa3aHue CASCADE. [IpyMepoM TaKo¥ 3aBUCUMOCTH MOKET OBITh OTPaHUYEHNE BHEIITHET 0 KJTI04a,
CBSI3aHHOE CO CTOJIOIaMHU OTPAaHUYEHUS IIEPBUYHOTO KITI0Ya.

Tak MOXXHO yOaauTh orpaHuydeHus JTro0bx TuiIoB, Kpome NOT NULL. YToO6w yoanuTh orpanudenue NOT
NULL, ucnons3yiiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcmomuuTte, uto y orpanndenuiit NOT NULL Het umeEH.)

5.6.5. N3aMeHeHue 3HaYeHMUs No YMOJNTYAHUIO
Hazuauuts CTOHGHY HOBO€ 3HA4YEHHE I10 YMOJITYaHHUIO MOZXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 3TO HUKAK He BIIMSET Ha CyILIEeCTBYIOIIIKUE CTPOKHU TabIUIEI, a IIPOCTO 3a[aéT 3HaUEHUe 1o
YMOJIYaHHUIO OJId IMOCIEeaYIoINUX KOMaHg INSERT.

Yrto6B! yOanuTh 3HaUEeHUE 10 YMOTYaHUIO, BEITIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;
ITpu 3TOM IO CYyTH 3HAYEHUIO 110 YMOI4YaHUIo ImpocTo npucBauBaeTrcss NULL. Kak criencTBue, OMMNOKU
He OyHeT, ecyiu BHI IIOIBITAETECh YAAIUTh 3HAYEHUE T10 YMOJIYaHMIO, He ONpeNesiIEHHOe SIBHO, TaK Kak
HEesIBHO OHO cyluecTByeT u pasHo NULL.

5.6.6. N3MeHeHMe TUNa paHHbIX cCTONOLA
Yrtob6nl Tpeobpa3oBaTh CTONOEI] B IPYTOM TUII AAHHBIX, UCIIOJIL3YITE KOMAHOY:

ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);
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Ona OyIeT ycIeuHa, TOJIbKO €CJIM BCe CYIIeCTBYIOIINE 3HAYEHUS B CTOOIE MOTYT OBITh HESIBHO IIPUBE-
OeHEH K HoBoMy Tuity. Eciu Tpebyetcs 6oee ciioxkHOe mpeobpa3oBaHUe, BBl MOXKeTe 400aBUTh yKa3aHUe
USING, opefensiolee, Kak IIOJIyIUTh HOBEle 3HAYEHUS U3 CTaphIX.

Postgres Pro momeiTaeTcst Takke peo6pa30BaTh K HOBOMY THUITY 3HaYEeHUE CTOJIOIA IO YMOTYaHuUIO (ec-
JIX OHO OIIPENEeJIeHO0) U BCE CBSI3aHHBIE C 9TUM CTOJIOLOM orpaHndeHus. Ho mpeobpa3oBaHue MOKET OKa-
3aThCsI HEIIPABUIbLHBEIM, ¥ TOTA BBI ITOJIYYUTE HEOKHUIAHHEIE PE3yIbTaThl. [I09TOMY OOBIYHO JIyUIlle yaa-
JIUTh BCEe OTPAHUUYEHUs CTONOIA, Iepe TeM KaK MEeHSITh ero THII, a 3aTeM BOCCO3[aTh MOOUGUITTPOBaH-
HBIe JOJIKHBIM 00pa30M OTrpaHUYEHUS.

5.6.7. NepenMmeHoBaHue cTonbua
YT0oOBI IIepernMeHOBaTh CTOJ'I68LI, BEBITTIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl

TabmuIly MOKHO TIeperMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korma B 6a3e maHHBIX CO3MaéTCsI 00BEKT, eMy Ha3HavaeTcs Biladesell. BiagenbieM 0OBYHO CTAHOBUTCS
POMb, C KOTOPOI OBINI BEIIIOIHEH OIlePaTop Co3maHusi. s OOIbIIMHCTBA TUIIOB 0OBEKTOB B HCXOOHOM CO-
CTOSTHUY TOJIBKO BiIafiesiell (MJIu CYIepIIob30BaTelb) MOXKET [elaTh C 00beKTOM BCE, UTO YyrogHO. YTOOH
Pa3pelInuTh UCIIOIb30BaTh €T0 APYTHM POJISIM, Hy?KHO OaTh UM Npdasd.

Cy1ecTByeT HECKOJILKO TUIIOB MpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HabGop IIpaB, IPUMEHUMBIX K OIpPeeléHHOMY OOBEKTY,
3aBHUCHUT OT THIIa 00beKTa (Tabnuila, GyHKIMS u T. O.). Bormee mogpo6HO Ha3HAYEHUE 3TUX IIPaB OIMHCHI-
BaeTcs HukKe. Kak MpUMeHSIOTCS 9TH IIpaBa, BBl TaKXKe YBUOUTE B CIeOyIOIINX pa3gesiax U rjlaBax.

ITpaBO U3MEHSTD UJIN YOAJISATH OOBEKT SIBIISIETCS HEOTHEMJIEMEIM ITPABOM BJjlafie/iblla 00bEKTa, ero Hejlb-
351 TUIIUTHCS WX IepenaTh apyroMmy. (OOHaKO KakK M BCe OPYTHe IIpaBa, 3TO IPaBO HACJIEAYIOT YJIEHH
ponu-Bnamenbiia, cM. Pasmen 20.3.)

O6'beKTy MOZKHO Ha3HAa4YUTh HOBOI'O BjIafeJiblla C IIOMOIIIBI0O KOMaHOBI ALTER OJISA COOTBETCTBYIOIIIET O THUIIA
00BbeKTa, HAITpUMep:
ALTER TABLE wmg Tabmauger OWNER TO HOBRIH_BHIamgemnel;

Cymnepnosib30BaTeIb MOXKET [elaTh 3TO 0e3 orpaHuYeHul, a OOBIYHBIN IIOJIb30BAaTEIb — TOJIBKO €CJTH
OH SIBISIETCSI OMHOBPEMEHHO TEKYIIUM BilafenblleM oO0beKTa (MJIM YJIeHOM POJIM BlaAesblla) U YJIEHOM
HOBOM POJIH.

IIns Ha3HaveHUs npas nMpuMeHsieTcsas Komannma GRANT. Hanpumep, ecnu B 6a3e DaHHBIX €CTh POMb joe
u Tabnuila accounts, IPaBoO Ha U3MEeHEHHE TaOJIUITLI MOXKHO OaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnmu BMeCcTO KOHKPETHOTO IIpaBa HamucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEIE I 00beKTa

9TOr0 THUIIA.

II711 Ha3Ha4YeHU s ITpaBa BCEM POJIIM B CUCTEME MOXKHO HCII0JIb30BaTh CIIelaIbHOE UMS «POJIN»: PUBLIC.
TakXke OjIst yIPOIEHUS yIIPaBIIeHUWs POJISIMH, KOrga B 0a3e JaHHBEIX €CThb MHOXKECTBO MOJIb30BaTeIeH,
MOZKHO HAaCTPOUTh «I'PYIIOBEIE» POJIH; IOoapoOHee 06 3ToM cM. ['maBy 20.

YTo6Bl MUIIUTH ITOIb30BaTeJIel paHee MaHHBIX UM IIpPaB, UCIIOIb3yhTe KoMmanay REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;

OGHBIYHO PaCIIOPSKAThCS TPaBaMu MOXKeT TONbKO Biazesnel] 00beKTa (MJIu CyIIepIonb3oBaTesb). OgHaAKO
BO3MOZKHO HaTh IIPABO OOCTYyIa K 0OBEKTY «C IIPABOM MHepemadu», YTO MO3BOJIUT IIOIYYUBIIEMY TaKoe
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IIpaBO Ha3HAYaATh €ro ApyruM. Eciu Takoe MpaBo mepenayu BIOCIEOCTBUU OyIeT OTO3BAHO, TO BCE, KTO
TIOJIyYWJI JaHHOE ITPABO JOCTYyIa (HEIMOCPENCTBEHHO UJIH IO LIETIOYKE IIepefayn), moTepsioT ero. [Togpob-
Hee 00 3ToM cM. cupaBky GRANT u REVOKE.

Bnagenen 00BbeKTa MOXKET JIMIIUTL Ce0sT OOBIYHEIX IIPpaB, HAIIpUMeED 3alIPETUTh HEe TOJIBKO BCEM OCTaJlb-
HBIM, HO 1 cebe, BHOCUTh U3MEHEHUS B Ta6m/1uy. OpmHaKoO BlIafeblibl BCerma MMEIOT BO3MOXKHOCTD yIIpaB-
JIATH IIPAaBaMM, TaK 9YTO OHU MOTYT B r000M CliIydae BEePHYThb cebe IIpaBa, KOTOPEIX JIMIITUIIUCE.

Bce cymecTByomire paBa IepPeunCIeHbl HUXKE:
SELECT

IMo3Bomnsier BemonHATE SELECT mnsa mo60oro ctonbiia wian MepedYrucyIEHHBIX CTONMOLIOB B 3aJaHHOM
TabuIle, IPECTaBIEHNH, MaTIPEACTABIIEHUN UM OPYTroM oO0BbeKTe TaOIUYHOTO BUAa. TakXkKe IMo3-
BonseT BeimonHATH COPY TO. IToMuMo 3TOTO, maHHOE TIpaBo TpebyeTcs Oy o6paiieHus K CyIecTBy-
OIIUM 3HauYeHusIM cTo01oB B UPDATE unu DELETE. M1 mocienoBaTeIbHOCTEH 3TO IIPaBO II03BO-
JIsieT MOIb30BaThCsa QyHKIMEN currval. [ 60X 06BEKTOB OHO II03BOJISIET YUTATh COLEPKIMOE
o0BbeKTa.

INSERT

ITo3BonseT BcTaBnATh ¢ moMoIbio INSERT cTpoku B 3afiaHHYI0 TabIuIly, IpencTaBleHye u T. I. Mo-
KeT Ha3HauvaThCs OJI OTHEIbHEIX CTOJIOI0B; B 9TOM CJIydae TOJIBKO 3TUM CTOJIOIIaM MOIKHO IIPUCBa-
WBaTh 3HAYEHMS B KOMaHOe INSERT (Opyrue CTONOLEI IOTydYaT 3HAYEHUS II0 yMojIdaHuio). Takxke
no3BoseT BENONHATE COPY FROM.

UPDATE

ITo3BonsieT u3MeHsTh ¢ ToMoIbio UPDATE maHHBIE BO BCeX, MO0 TOMBKO ITePeYUCIeHHBIX, CTOJI0IIax
B 3amaHHOM Talbmnuile, mpencTaBnenuu u T. 1. (Ha mpakTuke Ojst 1000 HEeTPUBUAIBHOM KOMaHIHI
UPDATE mmoTpebyeTcs U ITpaBo SELECT, TaK KaK OHa AOJIZKHa 00paTUTHCS K CTONOIaM TaOIUITbI, YTOOH
OIlpenesiuTh, KaKue CTPOKHU IIOAJIe’KaT U3MEHEeHHUIO, H/UIH BEIYNCIIUTh HOBEHIE 3HAUEHUs CTOJIOIIOB.)
st SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakxXke TpeOyeTcs MMETh 3TO IpPaBO Kak
MUHUMYM [JIsI OOHOTO CTOIOIa, ITOMUMO IIpaBa SELECT. [IJIsI ITOoCiegoBaTeIbHOCTEM 9TO IPaBO MO3-
BOJISIET MIOb30BaThCST QYHKIIUSIMU nextval U setval. [I71 60IBIINX 00BEKTOB 3TO IIPABO ITO3BOJISIET
3alKCHIBATh JAaHHBEIE B OOBEKT HJIH 00pe3aTh ero.

DELETE

ITozBonsieT ygansaTs ¢ nomoInbio DELETE cTpoku u3 Tabnmullsl, npeacTaBielHus u T. . (Ha npakTuke
IJist 000 HeTpUBHUAIBHOM KOMaHIL DELETE MOTpebyeTCs TakKe MMpaBo SELECT, TaK Kak OHa AOJIXKHa
00paTUTHCS K KOJIOHKAM TabJIuIIbl, YTOOL OIIpenesinTh, KaKie CTPOKHM MOofIexkaT yaaleHUIo.)

TRUNCATE

ITo3BonsieT omycToIaTh Tabnuiry ¢ noMmoisio TRUNCATE.

REFERENCES

TTo3BonsieT co3maBaTh OrpaHUYEHNe BHEIIHero Kimoda, obpalamoiieecs K TabIuile UiIu oIpenenéH-
HBIM CTOJIOIIAM TaOJIUIILL.

TRIGGER

I[To3BosisseT co3maBaTh TpUurrep ojisd TaOTHIIHI, npencTaBJIeHusa U T. II.

CREATE

s 6a3 maHHBIX 9TO IIPABO MO3BOJISIET CO3[MAaBaTh CXEMBI M IyOJIMKAIMH, a TaKXKe yCTaHABIUBATh
IOBepeHHbIe PACIIUPEHUs] B KOHKPETHOH 6a3e.

II71s1 cxeM 3TO IIPaBO MO3BOJISIET CO3MAaBaTh HOBLIE OOBLEKTHI B 3aflaHHOMN cxeMe. YTOOLI IIeperMeHO-
BaTh CYIIECTBYIOIINN 00BEKT, He00X0AuMO OBITH €T0 BIaeNbleM U UMETh 3TO ITPaBO AJIST CXEMBI, CO-
OepzKallleu ero.

62



OmnpeneneHue JaHHBIX

[I1st TaGMUYHEBIX TPOCTPAHCTB 3TO TPABO ITO3BOJISIET CO3aBaTh TAOIUIIL], HAEKCH ¥ BpEMeHHBIEe daii-
JIBL B ONIPENEeIEHHOM TabIMYHOM IIPOCTPAHCTBE, @ TaKXKe CO34aBaTh 0a3bl JaHHBIX, [JIS KOTOPHIX 3TO
IIPOCTPAHCTBO OyIEeT OCHOBHBIM.

3ameTsTe, 4TO HAKT JIUIIEHUS II0JIb30BATEIIS 9TOTO IIPaBa He BIIUSET Ha CyIeCTBOBaHKE WK pa3Me-
LIeHNEe CyIIeCTBYIOIIUX 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

ITo3BomnsieT BLI3BIBATh (PYHKIIUIO MJIU IIPOLENYPY, B TOM YHCJIe UCII0Ib30BaTh T00LIe OIEPaTOPHI, pe-
aNMM30BaHHBIE NaHHOU (QyHKIMEN. ITO eNUHCTBEHHBIN TUIl TPaB, MPUMEHUMEBIN K QYHKIIUIM U IIPO-
enypam.

USAGE

[I7151 TPOIIeIyPHBIX SI3LIKOB 3TO ITPABO ITO3BOJISIET CO3MaBaTh QYHKIIUYM Ha OMMPenesIEHHOM S3BIKe. ITO
€OUHCTBEHHBIM TUM IIPaB, IPUMEHUMEIN K IIPOIEIYPHBIM SI3bIKaM.

I71s1 cxeM 9TO IIPaBO HAET JOCTYH K COOEPKAIIUMCS B HUX 00beKTaM (IpeamnosiaraeTcs, 4To IPU 9TOM
UMEIOTCS ITpaBa, HeoO6X0oauMEbIe OJIS HOCTyHa K caMuM 00beKTaM). [1o CyTH 9TO IIpaBo I03BOJISAET CYyOb-
eKTy «IIpoCcMaTpuBaTh» OOBEKTH BHYTPHU CXeMbI. be3 3Toro pa3perneHuss UMeHa O0OBEKTOB 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 ¥ MOMEHOB 3TO IIPABO IIO3BOJISIET MCIIOJIL30BaTh 3alaHHBIA THII UM JOMEH P COo3Ma-
HUM TaOIuI], GYHKIIUH UK IPYTUX 00BEKTOB CXeMEIL. (3aMeThTe, UTO 3TO IPaBO He OrpaHuYnBaeT 00-
1ee «KUCIIOIL30BaHMe» THUIIA, HAaIpuMep oOpallleHre K 3HaYeHUSAM THIIA B 3ampocax. bes aToro mpa-
Ba HeJb3s TOJBKO CO3[aBaTh 00LEKTHI, 3aBUCAIINE OT 3aJaHHoro Tumna. OCHOBHOe IMpeqHa3HauYeHNue
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.

Postgres Pro mmo ymMon4aHuI0 Ha3HayaeT POJIM PUBLIC IIpaBa OJIsT HEKOTOPHIX TUIIOB OOBEKTOB, KOTTIa 9TH
00BbeKTH co3paroTcs. [Is Tabmuil, cTOJIOII0B, TOCIeA0BaTEeIbHOCTEM, 00EPTOK CTOPOHHUX JAAHHKIX, CTO-
POHHUX CEPBEPOB, OOTBIIINX 060HEKTOB, CXEM U TaOJIUYHBIX TTPOCTPAHCTB PUBLIC IO YMOTYaHUIO HUKAKUX
IpaB He moiy4daeT. s OPyrux THIIOB 0OBEKTOB PUBLIC IIOJyYaeT CIeOyIollue IIpaBa II0 YMOIYaHHIO:
CONNECT ¥ TEMPORARY (CO3HaHMe BPEeMEHHBIX Tabmuil) oy 6a3 JaHHBIX; EXECUTE — i1t QYHKIIUHM U IIPO-
nenyp; USAGE — OJIsl S3bIKOB M TUIIOB JaHHBIX (BKJIIOUas JHOoMeHH). Brapeneln o6beKTa, KOHEYHO XKe, MO-
KEeT 0TO3BaTh (ITOCPEACTBOM REVOKE) KaK SBHO Ha3HAYEHHBIE TPaBa, TaK ¥ MpaBa Mo yModauuio. (s
MaKCHMaJllbHOM 6e30MacHOCTH KOMaHOy REVOKE HYXKHO BBITIOJHSATE B TPAH3aKIIMHU, CO3MaloIel 00LeKT;
ToTrHa He 00pa3yeTcss OKHO, B KOTOPOM IPYTOM ITOJIb30BaTeIb CMOXKET 00paTUThCs K 00beKTy.) Kpome

63



OmnpeneneHue JaHHBIX

TOT'0, 3TU U3HAYaJIbHO Ha3Ha4YaeMble IIpaBa 10 YMOIYaHUIO MOXKHO IIepeonpefesInTh, BOCIIOIb30BaBIINCh
komaHpou ALTER DEFAULT PRIVILEGES.

B Tab6mnurie 5.1 moka3aHbl OHHOOYKBEHHBIE COKPAIIEHHsI, KOTOPLIMH 0003HAYAIOTCS 9TH MpPaBa B CITUCKaX
ACL (Access Control List, Crircok KOHTPOJIS AOCTYIIa). BE yBUOUTE 9TU COKPAIlleHUs B BEIBOJIE TIEPEYNC-
JIeHHBIX HUXKe KoMaH[ psql unu B cTosnbitax ACL B CHCTEeMHEIX KaTaJlorax.

Taonuna 5.1. CokpaméHabie 0003HaYeHus1 npaB B ACL

IIpaBo CokpalieHue IIpuMeHHMBbIE€ THNIHEI 00HEKTOB

SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 0OBEKTEHI, II0-
moOHBIM TabmuiiaM), CTonOel TabIuIIbI

INSERT a («append», mobaBme- |TABLE, CTOJIOEIl TaOIHUIIEI

HUe)

UPDATE w («write», 3amIuCh) LARGE OBJECT, SEQUENCE, TABLE, cTOJ0er] Tabmu-
ITBI

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES x TABLE, cTOn0OeI TabmIuIlbl

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 Tab6numa 5.2 gns Kaxpgoro tuma SQL-o60beKTa MoKa3aHbl OTHOCSIIUECS K HEMY IIpaBa, C UCIIOIb30Ba-
HUEeM ITPUBEOEHHBIX BHIIIE COKpallleHul. Takxke B Hel [OJIs KaXKOOoro THUIIa IIpUBefeHa KoMaHaa psql, Ko-
TOpas IMO3BOJISIET Y3HATh, KaKuWe MMpaBa Ha3HaveHHl AJi1 00beKTa 3TOr0 THUIIA.

Ta6auna 5.2. CBogKa mpaB JOCTyma

Tun o0beKTa Bce npaBa IIpasa rUBLIC nmo |[Komanpga psql
YMOJIYaHHIO
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 (M 00BEKTEI, HOO00HBIE Ta0IU- arwdDxt HET \dp
11am)
Cronber; TabIIHIIEL arwx HET \dp
TABLESPACE C HET \db+
TYPE U U \dT+
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ITpaBa, HA3HAYEHHBIE [JIS ONPENEIEHHOT0 00BEKTa, BEIBOOSITCSA B BUAE CIIMCKA 9JIEMEHTOB aclitem, Toe
KaX[Obi aclitem UMeeT TaKou popmart:

npasoobianareinb=ab6peBrarypa—-npaBsal*] .../ npasogareis

Kaxkpgbiii aclitem COOEPKUT pas3pelneHusi, KOTOphe OLIIM IIPEeOOoCTaBJIeHb CYOBEeKTY OIpemenéHHBEIM
mpaBopaTeneM. KoOHKpeTHEIe IIpaBa IIpecTaBlIeHbl OMHOOYKBEHHEIMU a00peBruaTypaMu 13 Tabuliel Tab-
nuiia 5.1 ¢ gobGaBlIeHHeM *, eCJIi IpaBo OBLJIO BEIJAHO C IIapaMeTpoM mepemaur. Hampumep, 3amluch
calvin=r*w/hobbes 03Ha4YaeT, YTO POJIb calvin UMeEeT IpaBo SELECT (r) C BO3BMOXKHOCThLIO ITepegayun (*),
a TaKxKe HelepegaBaeMoe MpaBo UPDATE (w), 1 06a 9TU mIpaBa OHaHbl eMy POJIbI0 hobbes. Ecnu calvin ume-
eT [OJIs1 9Toro 00beKTa U APYTrue IpaBa, IPefoCTaBJIeHHbIEe eMy IPYTUM ITpaBoaTeIeM, OHU BEIBOMSITCS B
OTHENbHOM 31eMeHTe aclitem. [TycToe mome mpaBooOamaTesi B aclitem COOTBETCTBYET POJIH PUBLIC.

Hampumep, nIpeAnonoKuM, 9TO IOJIb30BATEIIb miriam CO3MAET TaOMUITHI mytable W BBHIIIOITHSIET:

GRANT SELECT ON mytable TO PUBLIC;
GRANT SELECT, UPDATE, INSERT ON mytable TO admin;
GRANT SELECT (coll), UPDATE (coll) ON mytable TO miriam_rw;

Torma komaHOa \dp B psql mokaxKeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges \ Column privileges | Policies
———————— et T ettt A
public mytable | table | miriam=arwdDxt/miriam+| coll: + |
\ | =r/miriam + | miriam_rw=rw/miriam |
\ \

admin=arw/miriam \
(1 row)

Ecnu ctonbern «IIpaBa mocTyma» (Access privileges) mist qaHHOTO 00BEeKTa IIYCT, 3TO 3HAYHUT, UTO OIS
00BbeKTa OelCTBYIOT CTaHOapPTHBIE ITPaBa (TO eCTh 3alKCh IPaB B COOTBETCTBYIOIIEM KaTalloTe COOePKUT
NULL). IIpaBa mo ymMOoT4aHHIO BCeTrha BKJIIOUAIOT BCe ITpaBa AJid Blafeiblla U MOTYT TaKXe BKJII0YaTh
HEKOTOpHIe IIpaBa OJis PUBLIC B 3aBUCHUMOCTH OT THUIIa 00BEKTa, KaK Pa3bsCHSINIOCH BHIIIE. ITlepBas Ko-
MaH[a GRANT MJIM REVOKE [AJIs1 00beKTa MPUBOAUT K CO3MaHMI0 3aIlMCH IIpPaB I10 YMOJIYaHUIO (HallpuMep,
{miriam=arwdDxt/miriam}), a 3aTeM U3MEHSET 3Ty 3allUCh B COOTBETCTBUHU C 3alaHHBIM 3ampocoM. I1o-
mo6HBIM 00pa30M, CTPOKH, ITOKa3aHHbIe B cTOJIOIe «IIpaBa mocTyma K cronbiam» (Column privileges),
BBIBOISITCSI TOJIBKO AJIST CTOJIOIIOB C HECTAHOAPTHHEIMU IIpaBaMU OOCTyIa. (3aMeThTe, YTO B JAHHOM KOH-
TEKCTe TIOJl «CTaHTapTHRIMM MpaBaMmu» BCerja ITogpa3yMeBaeTCs BCTPOEHHHIM Habop IpaB, IIpemorpe-
IeJIEHHBIN a1d Tuna oobekta. Ecimu ¢ 00bekTOM CBSI3aH HaOOp IpaB 10 YMOJTYaHUIO, TOJTyYeHHBIN 10C/Ie
U3MEHEHUs B pe3yJbTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHHIE ITpaBa OyOyT BCerma BHIBOOUTHLCS
SIBHO, TTOKa3bIiBas 3¢¢GeKT KOMaHbLl ALTER.)

3aMeThTe, YTO IPaBO PaCIIOPSKEeHUs IIpaBaMi, KOTOPOe UMeeT Biafiesiell, He 0TMe4YaeTCs B BHIBOOUMOM
CBOJKe. 3HAKOM * OTMEYalOTCs TOJbKO Te IIpaBa C IIPaBOM Iepefayy, KOTOphe ObUIM SBHO Ha3HAYEHEI
KoMy-nu6o.

5.8. MonunTuKM 3alWiuThl CTPOK

B momonHeHMe K cCTaHOApTHOM cucTeMe mmpaB SQL, ympaBnseMoii koMaumoii GRANT, Ha ypoBHe TabIIuIl
MOZKHO ONPEIeNNuTh NOAUMUKU 3dU,UMbl CMPOK, OTPAaHUYUBAIOIINE [JIs I0JIb30BaTelell Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BPAIlleHb OOBIYHLIMHE 3aIlTPpOCaMHU UK N00aBIeHbl, U3MEHEHH U yIaleHbl KOMaH-
OaMu, U3MEHSIONIMMHU OaHHBIe. DTO HaA3bIBAE€TCS TaKxkKe 3aujumoill Ha yposHe cmpok (RLS, Row-Level
Security). ITo ymonuauuoo TaGIHUILI HE UMEIOT IIOJIKUTHK, TaK YTO eCcJiu cucTteMa mpaB SQL pasperlaer
TIOTh30BATEJIIO OCTYH K TabJIulle, BCe CTPOKHU B HEell OMMHAKOBO OOCTYIIHEI [JIsI YTEHUS WX U3MEeHEeHUS.

Korpa png Tabmuilbl BKJIIOYaeTCs 3alliuTa CTPok (¢ momorrbio KoMauasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 06bIYHEIE 3aNIPOCH! K Tabsulle Ha BEHIOOPKY MM MOOUGMUKAIIUIO CTPOK [OIKHEI
pa3pemaThCs MOMUTUKON 3alUTh CTPOK. (OmHAKO Ha BIafesiblla TaOaulbl TakKMe TOJIMTUKY 0OBIYHO He
meiicTByioT.) Ecu monmuTuKa Ajs TabiIuIlsl He onpefesieHa, IPUMeHsIeTCs MMOJIUTUKa 3allpeTa 1o YMOJI-
YaHMI0, TaK YTO HUKaKHe CTPOKHU B 3TOM Tabulle HeNb3d YBUOETh UK MonuduinpoBaTs. Ha onepanuu
¢ Tabnunen B 11eJIOM, TaK¥e KakK TRUNCATE U REFERENCES, 3aIlfiTa CTPOK HE PACIIPOCTPaAHAETCH.
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T[MomMUTUKY 3aIIUTHE CTPOK MOTYT IIPUMEHSTHCS K OIpeHeIéHHBIM KOMaHOaM HU/UIU POIsaM. IToNMUTHUKY
MOZKHO OIIpeieIUTh KaK IIPUMeHsIeMyI0 K KoMaHaaM ALL (BceM), 00 SELECT, INSERT, UPDATE U DELETE.
Kpome TOT0, TONMUTHUKY MOZKHO CBSI3aTh C HECKOJIBKMMHU POJISIMHU, ITPH 9TOM [IEHCTBYIOT OOBIYHEIE ITPABUIIA
YJIeHCTBa 1 HACJIeqOBaHUA.

Y06k OIpenenuTh, KaKue CTPOKU OyAyT BUOUMBIMU WUJIM MOTYT U3MEHSTHCS B TaOulle, [/ IOJIUTUKYU
3amaéTcs BEIpaXKeHre, Bo3Bpallalollee JIOTU4eCKUil pe3ynbTaT. ITO BeIpaxkeHue OyaeT BEIUYUCIISATHCS AJIs
KaXKIOoW CTPOKH Ilepen OPYTUMU YCIOBUSIMU UNMH QYHKOMSIME, IIOCTYNAKIIUMU U3 3alIpoca I10JIb30BaTe-
n1s1. (EDMHCTBEHHBIM UCKJIIOYEHNEM U3 3TOT'0 IIpaBUJla BNISIOTCS repmetuunsle QYHKINN, KOTOPBIE TapaH-
TUPOBaHHO He AONYCKAalOT yTeYKH UH(OopMaIuy; ONTUMHU3AaTOP MOXKET PEILIUTD BHIIIOJIHUTD 9TU QYHKIIUU
IO IPOBEPOK 3aIUTHL CTPOK.) CTPOKM, IJIsT KOTOPHIX 3TO BRIpaXkeHUe Bo3BpalllaeT He true, oOpabaTkl-
BaThcsA He OynmyT. UToOR HE3aBUCUMO yIIPaBJISTh HAOOPOM CTPOK, KOTOPHEIE MOXKHO BUETh, U HaGopoM
CTPOK, KOTOPEIEe MOKHO MOOUGUIINPOBATh, B IIONIUTUKE MOXKHO 3aflaTh OTAeIbHbIE BhIpakeHus. Bripaxe-
HUS IOJIUTUK 00pabaTeIBalOTCS B COCTaBe 3alpoca C IpaBaMU UCIIOIHSIOIIEr0 ero I0Ib30BaTeNs, HO A1l
obpareHus K JaHHBIM, HeJOCTYIIHEIM 3TOMY II0JIb30BaTeJIl0, B 9TUX BEIPAXKEHUSIX MOTYT IPUMEHSTHCS
byHKINY, openensaole KOHTEKCT 6e30I1acHOCTH.

Cymnepnosib30BaTeNIN U POJIM C aTpuOyTOM BYPASSRLS Bcerga oOpalmarTcs K Tabjuile, MUHYS CUCTEMY
3ammTh CTPOK. Ha Bnagenbila TaGIMIIE 3aIIUTa CTPOK TOXKE He MEeNCTBYET, XOTS OH MOXKET BKJTIOUUTD €€
o cebs MPUHYAUTENbHO, BEITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

HeoTbemnemMoe mpaBo BKIIIOYAThH WJIM OTKJIIOUATh 3aIUTy CTPOK, a TaKXKe OMpPeHesisiTh IMOTUTUKU OIS
TAGJIUIILI, UMeeT TOJIBKO €€ BiiajeJiell.

s co3gaHus MONMUTUK NpedHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ong yoanenus — DROP POLICY. YTo6Obl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS1 OTIpeneneéHHOoM
TabIHUIILI, BOCIIONB3yHTeCch KoMaumoi ALTER TABLE.

Kaxmo# monuTHKe Ha3HAYaeTCs UMS, IIpU 3TOM MOJIA OITHOM’ T8.6JII/II_H::I MOZKHO OIIpeneyInTb HEeCKOJIBKO
IONMUTHUK. TaK KakK IMOJIUTUKU IIPUBA3aHEI K T&6HI/ILIaM, KaXnas IIOJIMTHUKa OJIA THGHI/IHI:I OOJI2KHa UMEThb
YHUKAJIbBHOE UMJ. B Pa3HBIX Ta6n1/1uax IIOJINMTUKKU MOTYT UME€Th OONMHAKOBBEIE KUMEHaA.

Korpma k OHpeJIeJ'IéHHOMy 3alIPOCy IPUMEHAITCA HECKOJIBKO ITOJIMTHUK, OHU O6'beJII/IH$IIOTC$I 6o Joruye-
CKHM CJIOK€eHUNEM (eCIU IMOJIUTUKHI pa3peninTeIbHbIEe (o y'MOJ'[‘-IaHI/IIO)), 6o YMHOXKEHUEM (ecnu momnu-
THUKHN OFpaHI/I‘-II/ITeJ'IbHI:Ie). 310 HOJIO6HO TOMY, KaK HEKOTOpPasA POJIb II0JIy49aeT IIPpaBa BCeX poneﬁ, B KOTO-
PBI€ OHA BKIIIOYEHa. Pa3peH.II/ITeJ'IbHI>Ie U OTPAHUYUTEJTIbHBIE IIOJIMTUKHN PACCMATPUBAIOTCA HUXKE.

B kauecTBe IIPOCTOTIO IIpHUMePa, CO30aTh IMOJIMTUKY OJIA OTHOIIEHUA account, IIO3BOJIAIOIITYIO TOJIBKO 4YJIe-
HaM POJIM managers OGp&H.I&TbCH K CTPOKaM OTHOIIIEHHUA U IIPK 3TOM TOJIBKO K CBOMM, MOZKHO TakK:

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);

dTa nonIuTHKa HesIBHO IIOLpa3yMeBaeT U IPejioKeHue WITH CHECK, HOeHTUYHOe IIPeNIoKeHNI0 USING,
II03TOMY YKa3aHHOe OrpaHu4YeHNe IIPUMEHSEeTCS U K CTPOKaM, BRIOMpaeMEIM KOMaHMOOoH! (TaK 4TO OOUH
MeHemXKep He MOXKET BHITIOJIHUTEL SELECT, UPDATE MU DELETE [JIs CYIIECTBYIOIINX CTPOK, IpUHAIeXkKa-
WX APYTOMY), ¥ K CTPOKAM, U3MEHSIEMbIM KOMAHOH (TaK 4TO KOMaHOaMu INSERT ¥ UPDATE HEIb35 CO-
30aTh CTPOKHM, MPUHAAIEKAIINE OIPYTOMY MEHEIKEDY).

Ecnu pone He 3amaHa, mub0 3aJaHO CIelMaIbHOE MMS MOIb30BaTENS PUBLIC, MOMUTUKA MPUMEHSIETCS
KO BCEM IIOJIL30BATENISAM B JaHHOU cucTtemMe. YTOOH BCE MOMb30BATENN MOTIHM 0OPATUTLCS TOJIBKO K COO-
CTBEHHOI CTPOKE B TAOJHIIE users, MOXKHO IIPUMEHHUTD IIPOCTYIO IIOJIUTUKY:

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

910 paboTaeT mOomOOHO MPEOBIAYIIEMY IPUMEDY.
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YT0oOH OIPEeAEeNTUTh AJIsI CTPOK, H0OABISIEMBIX B TaGJIUITY, OTOEIbHYIO ITOJIUTHUKY, OTJIUUYHYIO OT ITOJIUTUKH,
OTPAHUYMBAIOIIEH BUAMMEIE CTPOKM, MOXKHO CKOMOMHHPOBATh HECKOJIBKO MONUTHUK. Criedyromas mapa
TIOJINTUK ITO3BOJIUT BCEM II0JIb30BATEJISIM BUAETH BCE CTPOKH B TAOJNIHIIE 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. [IJIs1 KOMaH[ APYTHUX THUIIOB TPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PHEKT TOT
XKe, 4TO U PaHbIIIe.

3alnuTy CTPOK MOXKHO OTKJTFOYUTH TaK 2Ke KOMaH/IO#M ALTER TABLE. [Ip¥M OTKTIOYE€HUH 3aIIUTHI, TOTUTHKH,
ompenenéHHble A7 TaOIULE], HE YOAISAIOTCS, @ IPOCTO UTHOPUPYIOTCA. B pe3ynbsTaTte B Tabnune OymyT
BUAHBI ¥ MOTYT MOOU(DULMPOBATHCS BCE CTPOKU, C YIETOM OTPAHUYEHHWH CTAHOAPTHOM CHCTEMBI IIpaB
SQL.

Huxe nokaz3aH pa3BépHYTbIﬁ IIpUMeEP TOT'O, KaK 3TOT MeXaHN3M 3allTUThI MO2KHO IIPUMEHATE B ITPOM3BO/I-
CTBEHHO# cpepne. Tabnuia passwd UMUTHPYET (aiin naposei 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 TTONL30OBATENb

CREATE ROLE alice; —- OOBbIUHBIM MIONbL30BaATENb

—— Hanomn"edue 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 MOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNAThH IOObBE 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 MOJNb30OBATENH MOI'YT HM3MEH4dTh COOCTBEHHBIE OAHHBE, HO

—— He MOTYT 33aIaThb NPOH3BONBHYIO OBOONOUKY BXOIA

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

)i

—— 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;
—— [lonmb30OBaTENdM pal3penmaeTcd 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
oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IIPeAbIAyIeMy IPUMePy, 3TH KOMaH/Ibl ITOKa3bIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH H IIOIId
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 table 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 ettt 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 table 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"
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postgres=> delete from passwd;

ERROR: permission denied for table passwd

postgres=> insert into passwd (user_name) values ('xxx');

ERROR: permission denied for table passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [IapOollb; IMOMNBITKH MNOMEHdTL Opyrue mnaponu RLS mpocTo
UTHOPUPYET

postgres=> update passwd set pwhash = 'abc';

UPDATE 1

Bce momuTHKH, co3gaBaeMbIe [0 3TOTr0, OBIIM Pa3peIuTeTbHLIMU, YTO 3HAYUT, YTO IIPKU HPHUMEHEHUHU
HECKOJILKUX ITOJIUTUK OHU O0LeINHSIINCE JIOTHYECKUM onepaTopoM «JIM». XOTs MOKHO CO30aTh TaKue
pa3penmTenbHble TOJIUTHUKY, KOTOPBEIe OYAYT TOJIBKO pa3pelnarh HOCTYI K CTPOKAaM IIPU OIIPeaeTIEHHBIX
YCJIOBHUSIX, MOXKET OBITH ITPOIIle CKOMOMHUPOBATh Pa3peIIuTeIbHbIE IIOTUTUKY C OTPAaHUYUTEIIBHEIMHE (KO-
TOPBIM [OJIKHBI YIOOBJIETBOPSATH 3allMCH U KOTOPHIE OOBEAMHSIOTCS JIOTMYECKUM olepatopom «H»). B
pa3BuUTHE MPEOBIOYIIEro TpuMepa MBI T06aBUM OrPaHUYUTENbHYIO MOJIUTUKY, Pa3pPelIaiouly0 agMuHN-
CTpaToOpy, MOAKIIOYEHHOMY Yepe3 JIoKalIbHEIN cokeT Unix, oOpamiaThCsa K 3alIUCAM TabOJIUIL passwd:

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

3aTeM MBI MOXKeM YOeauThCs, YTO agMUHUCTPATOP, TOOKITIOYEHHBIN 10 CETH, HE YBUAUT HUKAKUX 3allu-
cel, 6aromapsi 9TOM OTPaHUYUTEIILHOM TOJTUTUKE:

=> 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 mpoBepKYM CCHIIIOUHOM 1IEIOCTHOCTH, HaIpUMEP, Ha OTPaHUYEHUS YHUKAIbHOCTH M BHEIITHHUE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIlajlach EeI0CTHOCTh MaHHBIX. [loaTOMY
OpraHMU3aIlvIo0 ¥ MOJTUTUKHY 3aIUTH Ha YPOBHE CTPOK HE0OXOIMMO TIIAaTeJIbHO MpopabaThiBaTh, YTOOLI HE
BO3HUKJIM «CKPBIThIE KaHAIbI» YTEYKU HHPOPMAIIUU Yepe3 3TU ITPOBEPKH.

B HEKOTODPHIX CTydYasix BaxKHO, 4TOOBI 3aITa Ha YPOBHE CTPOK, HA0060pOT, He melicTBoBana. Hampumep,
pe3epBHOE KOTTMPOBAHUE MOXKET OKa3aThCs MPOBATbHEIM, €CJTH MEXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JACT CKOTIMPOBATh KaKue-Tubo CTPOKM. B TakoM ciydyae BBl MOXKETE YCTAaHOBUTH [JIS TapaMeTpa
KOHUrypanuu row security 3Hauenue off. 3To camo 1o cebe He OTKIIIOYHUT 3alUTY CTPOK; IIPKU ITOM
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mpocto OymeT BhlgaHa ommOKa, eCli Pe3y/IbTaThl 3ampoca OTQUIIBTPYIOTCS HOTUTUKOM, C TEM UTOOBI
MOKHO OBIJI0 U3YYUTh IPUYUHY OMNOKK M YCTPAHUTE €€.

B npuBenéHHLIX BHIIE IIPUMepax BhIPaXKeHUS MOJUTUKU YVUUTHIBAJIU TOJIBKO TEKyIlle 3HaueHUs B 3a-
IpalmBaeMoy UM U3MEHSIEeMON CTPOKe. DTO CaMbli MPOCTOM U Haubosee 3hGHEKTUBHEIN 10 CKOPOCTU
BapHaHT; 110 BO3MOXKHOCTH peajn3aliio 3allluThl CTPOK CJieayeT IPOeKTUPOBaTh UMEHHO Tak. Eciu ke
U1 IPUHSATUSA PELIeHUs 0 OCTyIle HeoOXomuMo o0pamiaThCs K APYrUM CTPOKaM UJIU ApyruM TabmuiiaMm,
9TO MOXKHO OCYUIIECTBUTH, IPUMEHSS B BEIPAXKEHUAX IIOJIUTHUK BIOXKEHHEIE SELECT UNMHU QyHKITUHU, COOEDP-
XKamye SELECT. OgHaKo y4TuTe, YTO IIPH TaKOU peanm3alliy BO3MOXKHEI YCIIOBUS TOHKH, YTO YPEBATO
yTedKou MHGOPMAIUM, €CIU He IPUHSATH MEePHl IIPefOCTOPOKHOCTH. Hanpumep, pacCMOTPUM CIIELNVIO-
1IyI0 KOHCTPYKUIMIO TabIuIl:

—— omnpeneineHHe TI'PYNN NPHUBHUIETHH
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;

—— omnpeneleHHe YPOBHEM MPHBUIETIHH ONd IIONb30BaTeleH
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;

—-— Tabnuua, CcoIepxamad s3amumaceMyln HHOOPMAIIHIO
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 [OOonxXHa ObITh OOCTYINHA ONd YTEeHUd/HU3MEeHEeHUd [ONb30BaTendM C group_id,
—— O6ONbmKM HIM PAaBHBEIM group_id ODaHHOH 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 uHbOpMAalMeH, nolaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Temepsb MpenmnonoxuM, 4To Anrca (Pojib alice) KelaeT 3alKUCATh «CJIEerKa CEeKPEeTHYI0» MH(POPMAIIUIO,
HO IIPW 3TOM He XO4YeT [aBaTh mallory OOCTYH K He#. OHa OenaeT clenyolee:
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BEGIN;

UPDATE users SET group_id = 1 WHERE user_name = 'mallory';

UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;

Ha mepBuIl B3TJIAA BCE HOPMAJILHO; mallory HU IPU KaKUX YCJIOBUAX He [OJIKHA YBUIETh CTPOKY «secret
from mallory». OgHaKO 3meCh BO3MOXKHO yCJIoBHe TOHKHU. Ecinu Mamnopu (poib mallory) IapanielbHo
BBIIIOJIHSIET, CKaXeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U €€ TpaH3aKIUs B peXuMe READ COMMITTED, OHa CMOXKeT YBUAETh «secret from mallory». 3To mpousoi-
OET, ecqiu €€ TpaH3aKIUsi AOUOET MO CTPOKU information Ccpasy IIOCJIE TOTO, KaK 3Ty CTPOKY U3MEHUT
Amnuca (ponb alice). OHa 3a010KUPYeTCs, OXKumas GUKCUPOBAHUS TPAH3AKIINYU AJIMCHI, @ 3aTEM IIPOYU-
TaeT U3MEHEHHOe COIepKUMOe CTPOKH Oaromaps MpemioKeHWI0 FOR UPDATE. OgHAKO IPU 3TOM H3-
MEeHEHHOe COIepPzKUMOe users He OyIOeT MPOYHUTAaHO HESIBHBHIM 3aIlIPOCOM SELECT, TakK KaK 3TOT BJIOXKEH-
HBIY SELECT BHITIONHSAETCS 6e3 yKa3aHUs FOR UPDATE; BMECTO 3TOI'0 CTPOKA users YUTAETCSA U3 CHUMKAQ,
MIOJTy4eHHOI'0 B HavaJie 3ampoca. TakuM 00pa30oM, BEIpaXKeHUe MOJIUTUKY IIPOBEPSET CTapoe 3HaUYeHue
YPOBHS IPUBUJIETUHN ITONb30BATENSA mallory U MIO3BOMNSIET €Ml BUOETh U3MEHEHHYIO CTPOKY.

Ob6oiiTu 3Ty IpobiieMy MOXKHO HECKOIBKUMU criocobamu. ITepBoe mpocToe pellieHne 3aK/II0YaeTCs B HUC-
TOJIb30BaHUM SELECT ... FOR SHARE BO BJIOKEHHBIX 3allpocax SELECT B IIOMUTHKAX 3allUTHl CTPOK.
OmHaKo [JIst 3TOT0 HoTpedyeTCs maBaTh 3aTPOHYTHIM IIOIb30BATEJISIM IIPaBO UPDATE B IIeJIEBOM TabmuIle
(3mech users), YTO MOXKET OBITH HeXejmaTenbHO. (XO0TS MOXKHO IIPUMEHUTH €IIEé OOHY ITOJIUTUKY 3alllu-
THI CTPOK, YTOOBI OHUM HE MOTJIU IMPAKTUYECKH BOCIIONb30BATLCS ITHUM ITPABUJIOM; TU0OO0 IIOMECTUTH BIIO-
JKEHHBIN SELECT B QYHKITUIO, OTIPEHeNsIollyio KOHTEKCT 0e30I1acHoCTH.) KpoMe 3TOro, akTUBHOE UCIIONIb-
30BaHMue OIIOKHUPOBOK CTPOK B IleyieBO¥M Tabmulle MOXKET IIOBIeYh NPOOJIEMEBI C ITPOU3BOOUTENBHOCTHIO,
0CO0EeHHO IPHU YacCTHIX U3MEeHEeHUussX. [Ipyroe peleHue, IPpakKTUYHOE, €CJIU IlefieBas Tabnuila U3MeHsIeT-
CsI HeYacTo, 3aK/II0YaeTcs B OJIOKMPOBKE I1eJIeBOM TAOIMIIEI B peXXUMe ACCESS EXCLUSIVE IPH U3MeHe-
HMHM, YTOOBI HUKAKKe IIapajjie/IbHbEIe TPAaH3aKIINKU He BUOeJIH CTaphle 3HaUeHUI CTPOK. JIn60 MOZKHO ITPO-
CTO HOXKMOAThLCs 3aBepIeHHs BCeX MapajIeNbHBIX TPAH3aKIIMKA MOCje U3MeHeHHS B IeJIeBOM Tabiuile,
Ipexfe YeM BHOCUTh U3MEeHEHHUS, paCCYNTAaHHbLIE Ha HOBLIE YCIIOBHS 0€30IIaCHOCTH.

3a DONMONMHUTENBbHEIMU ToapoOHocTsaMUu oOpatutech K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

Knactep 6a3 manubIX Postgres Pro comepKuT oguH WX HECKOJILKO MMEHOBaHHBIX 9K3eMIUISIPoB 6a3. Ha
YPOBHE KJIacTepa CO3[aloTCS POJIM M HeKOTOPHIe Apyrue o0beKThl. IIpu 9TOM B paMKaX OJHOTO ITOIKIIIO-
YeHHsI K CepBepy MOXKHO oOpallaThbCs K JAaHHBIM TOJIBKO OOHOM 6a3bl — TOM, 4TO Oblla BhIOpaHa MIPH
YCTAHOBJIEHUH COeOUHEHUS.

IIpuMmeyanue

TTonb30BaTenn KaacTepa He 00si3aTeIbHO OyayT UMeTh MOCTYI KO BceM 0a3aM JaHHEBIX 3TOTO Kila-
ctepa. ToT dpakT, 4TO PONIM CO3MAIOTCS Ha YPOBHE KilacTepa, 03HayaeT TOILKO TO, UTO B KjIacTepe
He MOXKeT OBITH IBYX POJIeH joe B pa3HBIX 0a3ax MaHHHEIX, XOTS CHCTEMa II03BOJISET OTPAaHUYUTH
OOCTYII joe TOJIBKO HEKOTOPLIMHU 0a3aMM JaHHBIX.

baza maHHBIX COOEePXKUT OOHY UJIN HECKOJIBKO UMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO O4Yepeab ComepzxKaT
TaGJ'II/II_II:I. CxeMHI TaK¥kKe comepzxKaT UMEHOBaHHEIE 00BEKTHI OPYTruX BUOOB, BKJIIOYAd TUITEI JaHHEBIX, (I)YHK-
IIWUU U OII€EPATOPHI. OQOHO U TO Ke UMS 00BEeKTa MOXKHO CBOGOJIHO UCIIOJIB30BATh B PA3HEIX CXeMaX, Hallpu-
Mep U schemal, ¥ myschema MOTYT COOepP2KaTh TaGJ’[I/IHBI C UMeHeM mytable. B ornuune ot 6a3 OAaHHBIX,
CXeMBbI HE OTPAHUYHNBAIOT OOCTYII K TaHHBIM: IIOJIb30BATEJIX MOT'YT O6paH.IaTBCH K 00BbEeKTaM B JII000MH cxe-
Me TeKymefI 0a3nl OAaHHBIX, €CJTK UM Ha3Ha4Y€Hbl COOTBETCTBYIOIIKE IIPDABaA.

ECTh HECKOIBKO BO3MOKHEIX OGLHCHGHHfI, OJ1sd 94erOo CTOUT IIPUMEHATHL CXEMBI:

. qTO6bI OOoHY 6a3y OAHHBIX MOTI'JIU UCIIOJIE30BATh HECKOJIBKO HOJ'IB3OBaTeJ'IefI, He3aBHCHUMO OPYT OT
npyra.
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e Yrto06H O6'b€JZ[I/IHI/ITb 00BEeKTH 6a3bl HOAaHHBIX B JIOTUYECKHEe I'DYIIIIBL OJId 00JIeTYeHU ST YIIPpABJIIEHUA
HUMHU.

¢ YrtoOHl B ogHOM 6a3e COCYIIeCTBOBAJIM Pa3Hbie IIPUJIOKEHNSI, ¥ IIPU 9TOM He BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMnbI B HEeKOTOpPOM CMEICJIE momoOHBEI KaTaloraM B OHepaHHOHHOﬁ CucrteMe, HO OHM He MOI'yT ORITH
BJIO2KE€HHBIMU.

5.9.1. Co3paHue cxeMmbl

11 co3manus cxeMel ucnonbdyercsa Komanga CREATE SCHEMA. ITpu 5ToM BeI OIpefensieTe UM CXeMEL
110 CBOEMY BBHIOODPY, HAIIpUMep Tak:

CREATE SCHEMA myschema;

YTt0o06BI CO30aTh OOBEKTHI B CXeME HJIM 00PaTUTHCS K HUM, YKa3bIBAUTE NO/IHOE UMS, COCTOSIIEEe U3 UMEH
CXeMBI 1 00BEeKTa, pa3leléHHBIX TOUYKOM:

cxeMa. rabnuia

9TOoT cuHTaKCcuC paboTaeT Be3fe, rae 0XKUAaeTcsa UMs TabIuIlkl, BKIII0OYass KOMaHOe Moaudukanuu tab-
JIMIBL ¥ KOMaHOB 00paboTKU [aHHBIX, 00CyKAaeMble B CenyoIux rinasax. (II1st KpaTKoCcTu MbI OymeM
TOBOPUTH TOJILKO O TabJIuIlaxX, HO BCE 3TO PaCHpPOCTPaHsAETCS U Ha IPyTrue TUIIEl UMEeHOBaHHBIX 00 HEKTOB,
HanpuMep, TUIH ¥ QyHKINN.)

EcTs elné 6osee oOIMM CUHTAKCHUC
fasa_gaHHBIX.CxeMa.TabnHia

HO B HACTO4IIee BpeMs OH IIoOOOeP2KUBaAEeTCA TOJIBKO OJIA (bopMaanoro COOTBETCTBHUA CTAaHOAPTY SQL
Ecnu BH YKa3hbIBaeTe 68.3y OAHHBIX, 3TO MOXKET OBITH TONBKO Oa3a OAaHHBIX, K KOTOpOfI BHI ITIOOKJIFOYEHEI.

Takum o6pa3om, co3gaTh TaOIUITy B HOBOM CXeM€E MOIKHO TaK:

CREATE TABLE myschema.mytable (

YT0o0BI yOAIUTh IIYCTYIO CXeMY (He COepzKallyio 00bEKTOB), BEIIIOTHUTE:
DROP SCHEMA myschema;

YmoanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEell 00bEeKTaMU MOXKHO TakK:
DROP SCHEMA myschema CASCADE;

CrosALu#A 3a 3TUM OOLINHN MexXaHuU3M omucaH B Pasmesne 5.14.

YacTo GBEIBaeT HYXKHO CO3[OaTh CXeMy, BilafenblleM KOTOpPOoi OyImeT OpyroM IOIb30BaTeslb (3TO OOUH U3
CII0cO00B OTPaHUYEHUS ITOIb30BaTesIel TPOCTPaHCTBaMu UMEH). CaenaThk 9TO MOXKHO TakK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wumM4 HNO/IbB30BAaTENd;

Bl maxke MOXKeTe OIYCTUTh UMS CXEMEI, B 9TOM ClIydae UMeHeM CXeMBl CTaHeT UM II0oIb30BaTensa. Kak
5TO MOZKHO NMPUMEHATh, onucaHo B [logpa3mene 5.9.6.

CxeMHI C HWMEeHaMH, HAYMHAIIKUMHUCA C pg_, ABIAIOTCA CUCTEMHBIMU; ITIOJIE30BATEJIAM HE Pa3peIIeHO
HCIIOJIb30BATh TaKHE MMEHa.

5.9.2. Cxema public

IIo aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue UMeHa cXeM. [1o yMom4aHuIo TaKue TaOIHUIThl
(1 mpyrue oOBEeKTE) aBTOMAaTUYECKHU IIOMEIalTCs B cxeMy «public». OHa comepKUTCS BO BCeX CO3MaBa-
eMEIX 0a3ax JaHHBIX. TakKuM 00pa30M, KOMaHOa:
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CREATE TABLE products ( ... );
O9KBHUBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.9.3. NyTb NnouckKa cxeMbl

Bes3pme mucaTh IMOTHBIE UMEHA YTOMUTENbHO, M 4aCTO BCE PABHO JIyYIlle He IMPUBS3BIBATH ITPUTOKEHUS
K KOHKpPeTHOM cxeMe. [ToaTomy K TabnuiaM 0OBYHO 0OpPAIaloTCs 10 HeNOAHOMY UMEHU, COCTOSIIEMY
PoCTO U3 uMeHu Tabmuikl. CucTeMa ompefenseT, Kakasi UMEeHHO TabmuIla Imogpa3yMeBaeTCs, UCIIOb-
3ysi NymMb NOUCKA, KOTOPHIM ITPefCcTaBisieT coOO0M CIIMCOK ITPOCMaTpUBaeMEIX cxeM. Ilompa3symeBaeMoit
TabIuIel CYUTaAeTCs IIepBas Moaxoasaiias Tabmuila, HaligeHHas B cxeMax myTH. Eciu nogxopsimias Tab-
yuiia He HaloeHa, BO3HUKaeT omnbKa, gaxke eciii Tabiuila C TaKUM UMEHEM eCThb B IPYT'UX cXxeMax O6a3bl
MAHHBIX.

B03MOXHOCTE CO3maBaTh OMHOUMEHHEE OOBEKTEL B PA3HEIX CXeMaxX yCJIOXKHSET HallMCaHKe 3aIllpPOCOB,
KOTOpBIe OOJIKHEL Bcerna o0pamiaThCs K KOHKPETHEIM 00beKTaM. JTO TaKXKe IIOTEHIIUAJIbHO II03BOJISET
TIONH30BaTENSIM BNUATH Ha IOBEIEHNE 3alIPOCOB OPYTUX II0NTb30BaTeNel, 3JI0HaMEPEHHO UK CIIy4daliHo.
BBuny npeobnamaHus HEMIOIHEIX UMEH B 3alIpocax U UX MCII0JIb30BaHus BHyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — IO CYyTH 3HAQ4YUT OOBEPSATH BCEM IIOJIb30BaTEISIM, UMEIOIINM IIPaBO CREATE B
aToM cxeMe. Korma BBHI BHITIOJTHSIETE OOBIYHEBIM 3aIlpoc, 3JI0HAaMEPEHHEBIM MOJIh30BaTEJh MOXKET CO3[aTh
00BEKTH B CXeMe, BKJIIOYEHHOM B Balll ITyTh ITIOMCKA, U TaKUM 00pa3oM IlepexBaTHIBATh yIIPaBlIeHUE U
BBITIOJTHATH TPOM3BOIbHEIE QyHKIIMKU SQL Kak eciu Obl UX BHITIOIHSJIN BHI.

[TepBasi cxeMa B IIyTU ITIOUCKa Ha3bIBaeTCs TeKylel. OTa cxeMa OyOoeT UCIIONIb30BaThCs HE TOJIBKO IIPU
TIOUCKe, HO U IIPU CO3[aHUU 0OBEKTOB — OHa Oy[eT BKJI04YaTh TabnuLbl, CO30aHHbBle KOMaHMIOM CREATE
TABLE 0e3 yKa3aHUS CXeMHI.

YTOoOHI Y3HATb TeKYLLII/Iﬁ THII IIOMCKA, BEIIIOJIHUTE CIIEOYIOIIYIO KOMaHOY:
SHOW search_path;
B xoH(uUrypanmuu no yMoiadaHuio OHa BO3BpalllaeT:

search_path

"Suser", public

[TepBrIll 37IEMEHT CCHIIAETCS Ha CXeMY C UMEHEM TEKYIero nojab30BaTensa. Eciiu Takou CXeMEL He CyIie-
CTBYET, CCHIJIKA Ha He€ UTHOPUPYyeTCs. BTOpoUl 3yieMeHT cchllaeTcs Ha cxeMmy public, KoTopyio MEI yxe
BUTEIH.

INepBas cylIecTBYIOIasi CXeMa B IyTH ITOKMCKA TaK¥XKe CUUTAETCS CXeMOM II0 YMOJTYaHHUIO OJIST HOBBIX 00b-
eKTOB. IMEHHO IT03TOMY II0 YMOITYaHUIO 0OBEKTH CO3TaioTcs B cxeMme public. [Tpu yKasaHWM HETIOTHOM
CCHIJIKH Ha 00BEKT B JTII000M KOHTEKCTe (IIpu MoOgudbUuKaluy TabIull, ”3MeHEeHU Y HaHHEIX UIXA B 3alIPOCax)
cucTeMa IIpoCMaTpPHUBAaET IIyTh MOKMCKA, ITI0Ka He HaldEeT COOTBEeTCTBYIOIINM 00beKT. TakuM oO6pa3om, B
KOH(UTypalluK II0 YMOJTYaHHUIO HEIIOIHbEIE MMeHa MOTYT OTHOCUTBLCSI TOJIBKO K 00beKTaM B cxeMe public.

Yto6nI 4OOABUTE B IyTh HAIIy HOBYIO CXEMY, MBI BHITIOJTHSEM:
SET search_path TO myschema,public;

(MBI omycKaeM KOMIIOHEHT $user, TaK Kak 37IeCh B HEM HeT HeoOxomumocTu.) Tereps MBI MoKeM 00pa-
maThes K Tabnuie 6e3 yKa3aHUST CXEMBI:

DROP TABLE mytable;

M Tak KakK myschema — MEPBBIM 3JIEMEHT B IIyTH, HOBEIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3[aBaThCS B
3TOH cxXeMe.

MEI MO2KeM TakK>Ke HalucaTh:

SET search_path TO myschema;
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Torma Mel OOmbIlle He cMOzKeM oOpallaThCs K cxeme public, He HamucaB mojTHOe UMsi 00beKTa. EmuH-
CTBEHHOE, YTO OTIMYaeT cxemy public oT mpyrux, 9To To, YTO OHaA CYIIECTBYeT II0 YMOIYAaHUIO, XOTSI €€
TaK K€ MOXKHO YHOAJIUTh.

B Paspene 9.26 BHI y3HaeETe, KakK emlé MOKHO MaHUIIYINPOBaTh IyTEM IIONCKA CXEM.

Kak u gnsg uM€E€H Tabnul, IIyTh IOKMCKa aHAJIOTUYHO paboTaeT [Ojid UMEH TUIOB JaHHBLIX, UMEH (QYHKIMMI
U UMEH omnepaTtopoB. MiMeHa TUNOB OaHHHIX U QYHKIUMN MOXKHO 3alucaTh B IIOJITHOM BHUIE TakK XKe, Kak
u uMeHa Tabnun. Ecnu ke BaM HYKHO HCIIOJIb30BaTh B BhIPaXKEeHUM IIOJIHOE UM OIlepaTopa, OJid 3TOTO
€CTb CIIeIMaIbHBIM CII0CO0 — BHI JOJIKHEI HAalITUCATh:

OPERATOR (cxema.onepaTop)

Takast 3anucCh HeO6XO)II/IMa oJIsd n36exaHNusI CUHTaKCUYeCKOM HEOOHO3HA4YHOCTHU. HpHMep TAKOI'O BEIPpA-
2KEeHUM:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAKTHUKE II0JIb30BATEJIN 9aCTO II0JIaral0oTCA Ha IIYTh IIOMCKaA, YTOORI HE IIPUXOOUTIOCH ITNCATh TaKue
3aMBICJTIOBAThIE KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

ITo ymon4aHUIO IIOJIb30BaTE/Ib He MOXKeT oOpalaThcsa K 00beKTaM B UyKUxX cxeMax. YToObl M3MEHUTh
9TO, BiIafeJiel] CXeMHbl JOJIXKeH AaTh [I0JIb30BaTeIlo IIPaBo USAGE AJIs HaHHOU CXeMbl. YTOOHI II0Ib30BaTe-
JIU MOTJIX KCIIOJIb30BaTh OOBEKTHl CXEMBI, MOXKeT ITOHaA00UThCS Ha3HaYUTh NOIIOIHUTENIbHEIE [IpaBa Ha
YPOBHE OOBEKTOB.

ITomp30BaTeMI0 TAKKE MOXKHO Pa3peIruTh Co3haBaTh OOBEKTHI B CXeMe, He MpUHaajexamen emy. s
9TOT'0 €My HYKHO [IaTh IIPaBO CREATE B TpeOyeMol cxeMe. 3aMeTbTe, YTO 10 YMOJYAHUIO BCE UMEIOT
mmpaBa CREATE M USAGE B cXeMe public. Brmarogapsi 3ToMy Bce TOMb30BaTEIX MOTYT TMOAKTIOYATHCS K
3amaHHOM 6a3e JaHHBIX M CO3[aBaTh OOBEKTH B €€ cxeMme public. HeKoTophie maGioHbI MCIIOTh30BAHU ST
TpeOYIOT 3aIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(TTepBoe crmoBo «public» 0603HaYaeT CXeMy, a BTOpPOe O3HavaeT «KaXKIObIHM M0JIh30BaTelNb». B mepBoM ciy-
Yae 3TO UAeHTU(GUKATOpP, a BO BTOPOM — KJTI0OUeBOe CJI0BO, II0O3TOMY OHU HAIIMCAHBI B Pa3HOM PETHUCTPE;
BCIIOMHUTE yKazlaHus us [logpasmena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Karasiora

B momonHeHME K cxeMe public M CXeMaM, CO3[aBaeMBIM IMOMb30BaTENISIMHU, JTI00as 6a3a JaHHBIX COOep-
KHUT CXeMy pg_catalog, B KOTOPOM HaXOOSTCSI CUCTeMHBIEe TAOIMUIIEI M BCe BCTPOEHHBIE THUIIHI JaHHBIX,
(byHKIIMYM 1 oIepaTopHL. pg_catalog (paKTUYECKH BCETHA SIBISETCS YacThIO ITyTH IMOKMCKa. Eciiu gaxke ata
cxeMa He moOaBjieHa B IIYTh SIBHO, OHA HESIBHO ITPOCMAaTPUBAETCS 00 BCEX CXeM, YKa3aHHBIX B IIYTH. Tak
obecrmeunBaeTCs JOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU JIFOOBIX yCI0BUSIX. OOHAKO BBl MOXKETE SBHBIM 00-
pa3oM IIOMECTHUTh pg_catalog B KOHEIl ITyTH ITIOKCKA, €CITHM BaM HYXKHO, YTOOBI IOTb30BaTEILCKUE UMEHA
TIepPeonpeneisiii BCTPOEHHEIE,

Tak Kak UMeHa CHCTEMHEIX TabONIuIl HaYNHAIOTCA C pg_, TaKue UMeHa JIydllle He MCII0JIb30BaTh BO u3be-
KaHue KOH(INKTa UMEH, BO3MOXKHOTI'0 IIPU IIOSIBJIEHUHU B OYOyIeM CUCTEMHOM TabIULEl C TeM Ke UMe-
HeM, 4To U Bama. (C IyTEM IToMCKa 10 YMOJTYaHUIO HeIIoJIHas CChUIKa OYOeT BOCIPUHATA Kak oOpaleHue
K cucteMHOM Tabnune.) CucteMHble TabuLEl OYOyT U Jablilie COlepkaTh B UMEHU MIPUCTABKY pg_, TakK
YTO OHU He OYOYyT KOH(JIMUKTOBATh C HEIIOJIHLIMU MMEeHaMHU I10JIb30BaTENbCKUX TaOIUI], €CITU MT0Ib30Ba-
TeJIX CO CBOEM CTOPOHHI He OYAYT UCIIONIb30BaTh IPHUCTABKY pg_.

5.9.6. LLlabnoHbl cnosib3oBaHUA

CxeMaM MOXKHO HAaWTH MHOXKECTBO ITPUMeHeHUU. [ 3aIuThl OT BIUSHUS HeJOBEPEHHEIX IT0Ih30BaTe-
JIed Ha mOoBefeHHe 3alPOCOB APYTHUX IIOJIb30BaTeJIed ImpenjaraeTcs wabs10H 6@30nacH020 UCNnoAb308d-
HUS cxeM, HO eCJIu 9TOT IIabJIoOH He MPuUMeHsieTcs B 0a3e JaHHEIX, ITOIb30BaTEeNIH, XKeJalolnie 6e30mac-
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HO BBIIIOJIHATH B HEW 3aIMIPOCH], HOJIKHEI OYOyT IPUHMUMATh 3al[UTHEIE MEPH B Hadajle KaXaoro ceaHca.
B wacTHOCTH, OHM OOJIKHBI HAYWHATH KaXKIOHIW CEAHC C IPUCBAWBAHUS IIYCTOT0 3HAUYEHUS IEePEMEHHOU
search_path U KakuM-1160 ApyruM o6pa3oM yoansiTh U3 search_path CXeMBI, [OCTYIIHEIE OIS 3alIUCH
OOBIYHEIM I10JIb30BaTeNAM. C KoHpUTrypanmel 110 yMOT49aHUIo JIETKO Peann3yIoTCs CIenyIoNie MabIoHEb
UCII0JIb30BaHUS:

e OrpaHu4YuTb OOBIYHBIX II0JIb30BATENEH TUYHBIMU cxeMaMu. [IJI peannu3allni 3TOr0 MOOX0Ha BBIIIOI-
HHTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CO3HaiTe [Jis KaxKOoI'o IMOJIb30BaTeJIs CXe-
My c ero uMeHeM. Kak B 3HaeTe, IIyTh MOKMCKA II0 YMOJITYaHUIO HAYNHAETCSI C UMEHHU Suser, BMe-
CTO KOTOPOTO MOACTABIISIETCS UMS MOJTb30BaTenss. TakuM 06pa30M, eCliu y BCeX MOIb30BaTeNel 0y-
OeT OTHeNbHas cXxeMa, OHM II0 YMOIYaHUIo OyayT oOpaIiaThCsa K COOCTBEHHEIM cxeMaM. [TpuMeHsis
9TOT 1mabsioH B 6a3e, K KOTOPOM yKe MOTJIN MOAKII0YaThCsI HeOBEePEHHbIE TT0JTh30BaTEIH, TTPOBEPD-
Te, HeT JIu B cxeMe public 00beKTOB C TAKUMHU K€ UMeHaMt, KaK Y 00beKTOB B CXeMe pg_catalog.
9ToT mabiioH sSBJIsAeTCs madI0HOM 6e30IIaCHOT0 UCI0JIb30BaHUS CXeM, TOIBKO eClIi HUKaKOHW Hemo-
BEPEHHHIH [T0Ib30BaTeJIb HE SIBASETCS BlafebileM 0a3bl JaHHBIX M He UMEEeT ITpaBa CREATEROLE. B
IIPOTHUBHOM CJIydae 6e30maCHOe HCIIOIb30BaHUE CXeM HEBO3MOXKHO.

* VYpanuth cxemy public u3 myTu momucka o yMoia4aHUIO, U3MEHUB postgresqgl .conf UM BHIIOJIHUB
KOMaHAy ALTER ROLE ALL SET search_path = "Suser". IIpu 3TOM BCe IO-TIPEKHEMY CMOTYT CO-
3maBaTh OOBEKTH B 00111l cxeme, HO BRIOUPATHCSA 3TU 00BEKTHI OYAYT TOJIHLKO 10 ITIOJTHOMY UMEHH,
co cxeMoii. Torma Kak obparaTthcs K TabauiiaM 1o moJIHOMY UMEHU BIIOJIHE OOIIyCTUMO, oOpalleHus
K GYHKUIMSAM B 001Iel cxeMe BCE ke OynyT HeOe30TaCHbBIMU WU HeHagEeKHEIMU. [I09TOMY eCTu Bh
co3gaéTe GYHKUMU WU PacIIupeHusa B cxeMe public, mpuMmensaiite nepseiil mabnoH. Ecinu ke HeT,
9TOT 11a6JI0OH, KaK U IEepPBHIH, 6e30IIaceH IIPU YCJIOBUY, YTO HUKAKON HeIOBEPEHHLIN 10JIh30BaTED
He SBJISIETCS BIafesiblleM 0a3bl JaHHBEIX U HEe UMeeT IIpaBa CREATEROLE.

* CoxpaHUTH IIOBEJEHUE [10 YMOJIYaHNI0. Bce nonb3oBaTenu HessBHO oOpaiaTcs K cxeMe public. Tem
CcaMbIM UMUTUPYETCS CUTyallusi C IIOJIHBIM OTCYTCTBUEM CX€M, 4YTO [IO3BOJIIET OCYILIEeCTBUTH I1IaB-
HBIM mIepexon u3 cpenbl 6e3 cxeM. OgHAKO JaHHBIM M1a0JI0H HU B KOEM ClIydae HeJlb3s CUUTaTh 0e3-
ortacHbIM. OH IOAXOOUT, TOIBKO €ClIU B 0a3e JaHHBIX UMEeeTCs BCEero OfuH n1ub0 HeCKOIbKO NOBEPS-
IOIIUX OPYT OPYTY IOJIb30BaTENeu.

HpI/I m060M mogxone, yCTaHaBJIMBasi COBMECTHO UCIIOJIb3yeMEbI€ IIPUITIO2KEeHU A (Ta6J'II/II_ILI, KOTODPEBIE€ HY2KHEI
BCEM, OOIIOJIHUTEJILHBIE (I)YHKHI/II/I CTOPOHHHUX paBpa6OT‘II/IKOB urT. J:[.), IoMeNIaluTe UX B OTOEeJIbHBIE CXEMHEI.
He 3a6ynLTe OaTh OPYTHUM IIOJIb30BaATeJIsAM IIpaBa OJIsA OOCTYyIId K 3THM CXEeMaM. Torga momb3oBaTenu
CMOT'YT O6paH.IaTBC5I K 3THM OOIIOJTHUTEJIbHBIM 00BEeKTaM II0 IIOJTHOMY MMEHHU UJIU IIPU KEeJIaHUN JIO6&B${T
39THU CXEeMHEI B CBOHU IIYTH IIOHCKaA.

5.9.7. NepeHOCMMOCTb

Cranpmapt SQL He mommepzkKuBaeT oOpallleHue B OOHOM cxeMe K pa3HbBIM 00beKTaM, MpuHaIieskKaliuM
pas3HBIM IToNTb30oBaTensaM. bomee Toro, B page peanu3anuii CYB]I Hemb3s co3maBaTh CXeMBI C UMEHEM, OT-
JTUYHLEIM OT UMeHU Bnamenbia. Ha nmpakTtuke, B CYB], pealu3yoluX TOILKO 0a30BYI0 MOOOEPKKY CXEM
COTJIaCHO CTAaHOApPTY, KOHIIEIIIUY IT0Ib30BaTENS U CXEMHEI O4eHb 01u3Ku. TakuM 06pa3oM, MHOTHE TI0JTh-
30BaTeJIA I10J1araloT, 4TO IIOJIHOE UM Ha CaMOM feJjie 06pa3yeTCH KaK HMg _ONb30BaTEeNd . HMI TAaOIHIEL
W umenHO Tak OymeT BecTu cebst Postgres Pro, eciu BeI CO3gaguTe CXEMBI [IJIsI KazKOOI'0 M0JIb30BaTE.

B cranpgapTte SQL HeT u MOHATUSA CXEMEI public. I MaKCUMaJIbHOTO COOTBETCTBHUS CTaHOAPTY UCIOJIb-
30BaTh CXeMy public He clefyer.

Koneuno, ects CYB]I, B KOTOPHIX BOOOIIE HE PeaTM30BAHBI CXEMbI UJIH MTPOCTPAHCTBA UMEH MTOAIEPKUBaA-
10T (BO3MOXKHO, C OTPAaHUYEHUAMM) oOpalleHus: K OpyruM 6a3am gaHHbX. Eciu Bam nmotpebyeTtcs pabo-
TaTh C 9TUMHU CUCTEMAMHU, MAaKCUMaJIbHON TEPEHOCUMOCTH BBl JOCTUTHETE, BOOOIIIE HE UCTIOTb3YST CXEMEL.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HaciemoBaHue TAOIMIl, YTO MOXKET OBLITh IIOJIE3HO [JIsi MPOEKTUPOBIIUKOB 0a3
maHHBIX. (CTaHgapT SQL:1999 u Gonee mMo3mHNE BEPCUHU OMPEHesITiOT BO3MOKHOCTDL HACJIeTOBaHUS TH-
II0B, HO 9TO BO MHOTOM OTJIMYAETCsI OT TOTO, YTO OIIMCAHO 3[ECh.)

75



OmnpeneneHue JaHHBIX

[aBaiiTe HAYHEM CO CJIEAYIOLIETO IIPpUMepa: MPEONOoJIOKNM, YTO MBI CO30aéM MOMeIb HJaHHKEIX OJIS TOPO-
IOB. B KaXOoM IITaTe eCTh MHOXKECTBO I'OPOIOB, HO JIHIIIL OHA CTOJIHIIa. MBI XOTUM UMETh BO3MOXKHOCTH
OBICTPO TOJTy4YaTh TOPOO-CTOIUITY OJIS JII0O0TO IITaTa. 9TO MOXKHO CHejlaTh, CO3MaB OABEe TAOIHUIILI: OOHY
IJIsSI CTOJIMII IITATOB, a OPYTYIO OJIS TOPOIOB, He ABIISIONIUXCS cTouiiaMu. OOHAKO YTO gejlaTh, €CIM HaM
HYXKHO IIONYyYHTH MHGOPMAIIUIO O JTI000M ropomge, Oyobk TO CTOJNHIIA IIITaTa WiIX HeT? B pelmeHuu 3TOM
mpo6IeMBl MOXKET ITOMOYb HacCJIeZoBaHue. MbI onipegeuM TabIuIly capitals KaK HaCJeOHUKA cities:

CREATE TABLE cities (

name text,
population float,
elevation int -— B dyTax

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

B aToM ciyuae Tabnuia capitals Hacsedyem Bce CTOOIBI CBOEHM POOUTENbCKOM Tab Uik, cities. CTO-
JIUITHL IIITATOB TaKKe MMEIOT OOIIOJTHUTEIbHBIN CTONOEIl state, B KOTOPOM OyIeT yKa3aH IIITarT.

B Postgres Pro taGnuiia MOXKeT HaclemoBaThCS OT HYIS WM HECKOJTbKUX OPYTUX TAOIUI], a 3ampOoCH
MOTYT BEIOMPATh BCE CTPOKU POOUTENTECKOM TaOIUILI MM BCE CTPOKU POOUTENbCKON W BCEX HOYEPHUX
Tabuil. [To yMOTYaHUWIO MPUHSAT MOCJIEOHUY BapuaHT. Hampumep, crneayonmi 3anpoc HauaeT Ha3BaHU
BCEX TOPOMAOB, BKJII0YAsT CTOJIULIBI ITATOB, PACHOMOXEHHBIX Bhimie 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

It maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) oH BBIOACT:

name | elevation
,,,,,,,,,,, I,
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A crenyromu# 3ampoc HaXOOUT BCe TOPOMa, KOTOPhIe He SIBIISIOTCSA CTOMUIIAMMU IIITAaTOB, HO TaKXKe HaXo-
OsiTCst Ha BeIicoTe BhImie 500 ¢pyToB:

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

name | elevation
___________ I,
Las Vegas | 2174
Mariposa | 1953

3mech KII0YeBOe CIIOBO ONLY YKa3BIBAaeT, UTO 3alpPOC OOJIXKEeH IMPUMEHSIThCS TOJIPKO K Tabule cities,
HO He K TabnuIilaM, pacIiolIoKEeHHBIM HUXKE cities B MepPapXuM HacliegoBaHUs. MHOTHE OIIepPaTOpPHI, KO-
TOpPBIE MBI YK€ 00CYAuIn, — SELECT, UPDATE ¥ DELETE — TIOOOEPZKUBAIOT KITIOUEBOE CJIOBO ONLY.

BHI Takke MoxKeTe MOOaBHUTh IIOCJIe UMeHU TAaGIHUIEl *, YTOOBI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThLCS
¥ JOoYepHIe TaOIHUIIh:

SELECT name, elevation
FROM cities~*
WHERE elevation > 500;

Ykas3elBaTh * He 00s13aTEJIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHakKo Takas 3allMiCh BCE elé IMOaIepKUBAeTCSa OJIS COBMECTUMOCTH CO CTAapPBIMKH BEPCHUSIMH, TIe II0oBe-
IeHHe II0 YMOJIYaHUIO MOTJIO OBITh U3MEHEHO.

76



OmnpeneneHue JaHHBIX

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;

3TOT 3allPpOC BHIOACT:

tableoid | name | elevation

__________ +___________+___________
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison \ 845

(Ecu BHI IIOIIBITAETECH BHIIIOTIHUTE €T0 ¥ ce0si, CKopee BCero BhI monyuuTe apyrue 3Hauenus OID.) Cob-
CTBEHHO MMeHa TaOIuIl BHI MOXKEeTe IOIyYUTh, 00PaTUBIINCE 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 BEI IIOJIYYUTE:

relname | name | elevation
__________ S
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

ToT ke 3¢pGeKT MOKHO HOJIYYUTh OPYTHUM CIOCOOOM, HUCIIONb3ys ajllbTEPHATUBHLIN THUI regclass; IPH
stoM OID TaGauULbl BHIBOOUTCSA B CUMBOJIBHOM BHUIE:

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

MexaHu3M HacjleqoBaHUs He crioco0eH aBTOMaTUYECKHU pacipeneiaTh gaHHbIe KOMaHO INSERT MU COPY
II0 Ta6J'II/II_IaM B M€PAPXHHU HACJIEJOBAHUA. HOSTOMY B HallleM IIpuMepe 3TOT omnmepaTop INSERT He BBIIOJI-
HUTCHA:

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

MBI MOTTIH HafiesIThCS Ha TO, YTO MaHHBIE KAKUM-TO 00pa30M IOMaAyT B TabMHUIY capitals, HO 9TOTO He
TTPOUCXOOUT: INSERT BCETZla BCTABJISIET JAaHHBIE HEMTOCPEOCTBEHHO B YKa3aHHYIO Tabmuily. B HEKOTOPHIX
crnydasx moGaBisieMble MaHHbIe MOXKHO TIEpEeHanpPaBAsITh, UCIONML3Ys mpaBuia (cM. I'maBy 39). OmHako B
HAIlleM cJiydae 9TO He IIOMOXKET, TakK Kak TabuIla cities HE COOEPIKUT CTOJNIONA state U KOMaHOa OymeT
OTBEPTHYyTa [0 IPUMEHEHUS ITpaBuia.

[ouepHue TaOIUIIEI aBTOMATHYECKH HACNIEOYyIOT OT POOUTEIbCKON TaOIUIIEI OrPaHUYEHUSI-IPOBEPKU U
orpanndenusi NOT NULL (ecnu TONMBKO [JIsI HUX He 3aJlaHO SBHO NO INHERIT). Bce ocTambHBIE OrpaHU-
4yeHHUs (YHUKAJILHOCTH, IIEPBUYHEBIN KJTI0Y U BHEIIHKE KIII04UM) He HacJIedyIoTC .

Tabnuila MOXKeT HaCJeOoBaThCA OT HECKOIBKUX POOUTEILCKUX TaOIWIl, B 3TOM Cjiydyae oHa OymeT 00b-
eOUHSTL B ce0e Bce CTOIOILI 3THUX TAaOIUII, a TaK¥Ke CTOJIOIIE, OIMMCaHHEIe HEIIOCPEeNCTBEHHO B €€ ompe-
menenuu. Eciu B onpegesieHusIX POOUTEIbCKUX U TOYepHeH TabIuIl BCTPETATCS CTOJIOIBI C OOHUM UMe-
HEeM, 3TH CTOJIOIH OyOyT «00beUHEHKI», TaK YTO B lOYepHeH Tabuile OKaKeTCs TOIIbKO OOUH CTOJIOeI!.
Yto06BI TaKOE 00BbeOIHMHEHNE OBIJI0O BO3MOXKHO, CTOJIOIBI MOI?KHBEl UMETh OOMHAKOBBIM THUII HaHHBIX, B IIPO-
THUBHOM CJIy4ae Mpou30uaéT omubka. HacnegyeMeie orpaHrnYeHUSI-TpoBepKy u orpannydernuss NOT NULL
00BbeIUHSIOTCS TOOOOHEIM oOpa3oM. Tak, HampuMmep, 00beqUHAEMBIH CTOJI0er] MoIyduT cBoicTBO NOT
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NULL, ecnu kKakoe-mu60 U3 IMOPOXKIOAIOINNX ero onpemenenuii uMmeeT cBorcTBo NOT NULL. Orpanuue-
HUS-TPOBEPKU 00BeOUHSIOTCS, eCITM OHN UMEIOT OOIMHAKOBBIe UMEHA; HO €CJIM UX YCJIOBUS Pa3/INndaoTCs,
MIPOUCXOOUT OIITHUOKa.

OTHoOIIEHNE Hac/legoOBaHUs MeXknay TabnunamMu 0OBIYHO YCTaHABIUBAETCS IIPU CO3MaHUU No4YepHel Tab-
JIMIIBI C MCIIOJIb30BaHUEM IIPeAJIoKeHus INHERITS onepaTopa CREATE TABLE. [Ipyro# criocob mo6aBuTh
TakKoe OTHOIIIeHUe A1 TabIuIlkl, ONIpeaesIEHHON MOAX0nAIIuM 00pa3oM, — MCIIO/Ib30BaTh INHERIT C OIle-
paTopoMm ALTER TABLE. [Ina aToro Oyaylilas mouepHas Tabiulla HoIXKHa yKe BKIII0OYATh Te Ke CTOJIOITH
(c coBnmagaromMMu UMeHaMU U TUIIaMM), YTO ¥ POOUTesIbCKas Tabnuna. TakKe oHa OOJI’KHA BKJIIOUATh
QHAJIOTUYHEBIE OTPAaHUYEHUSI-IPOBEPKHU (C TEMU XKe UMEeHaMU U BEIpaKeHUSAMU). Y IaluTh OTHOIIEHUE Ha-
CJIEIOBAHUS MOXKHO C IOMOIIBIO YKa3aHUs NO INHERIT omepaTropa ALTER TABLE. [JuHamMudeckoe mobas-
JIEHVE U yOaJIeHNe OTHOIIEHUY HaclIef0BaHMs MOXKET OBITh II0JIE3HO TPU PeaTn3alliy CEKINOHUPOBAHUA
tabnui (cM. Pasmen 5.11).

s co3manusi TaOIULEl, KOTOPasi 3aTEM MOXKET CTaTh HACIEIHUKOM APYTO#, YOOOHO BOCIIOJIb30BATHCS
pemoXeHneM LIKE omepaTopa CREATE TABLE. Takass KOMaHOa CO30acT HOBYIO TaOIUIly C TEMHU XKe
cTONOIlaMM, YTO MUMEIOTCS B UCXOOHOU. Ecu B MCXOOHOM TaGIUIEI OTIPEOesIeHk OTPAaHUYEHUsT CHECK,
OJIS1 CO3MaHUS TTOJTHOCTHI0 COBMECTUMOM TaGIUIIBI UX TOXKE HYXKHO CKOMMPOBATh, ¥ 9TO MOXKHO CHENATh,
mo6aBuB K IIPEAIOKEHUIO LIKE IapaMeTp INCLUDING CONSTRAINTS.

PopuTenbCcKyio Tab Uiy HENIb3S YOAIUTD, II0OKA CYIIIeCTBYIOT YHACIeJOBaHHBIE OT He€. [Ipu 9TOM B o4Yep-
HUX TaOIUIlaX HENb3s YOAIATh WX MOOU(PUIIMPOBATL CTONOIIB HMJTH OTPAaHNYEHUS-IIPOBEPKHU, YHACIIEIO-
BaHHHBIE OT POOUTENbCKUX Tabmuil. Eciiy BBl XOTUTE yHOAIUTh TaOJIMIy BMECTE CO BCEMH €€ MOTOMKaMH,
9TO JIETKO cAejlaTh, H0OaBUB B KOMAaHAY yAaJeHUsI POOUTEILCKOM TabJIMIILI ITapaMeTp CASCADE (cMm. Pas-
men 5.14).

ITpu U3MeHEeHUAX ONIpeNesieHu U orpanudenut ctonboB komanga ALTER TABLE pacnpocTpaHsieT 3TU
U3MEeHEeHUsd BHU3 B Mepapxuu HaciaenoBaHus. OOHAKO yOAlIUTh CTOJIOIE, YHACIeIOBaHHbIE NOYEPHUMU
TabuIlaMy, MOXKHO TOJIBKO C IIOMOIIBIO ITapaMeTpa CASCADE. IIpw co3maHmMu OTHOIIEHWU HaAcJIegoBa-
HUS KOMaHOa ALTER TABLE CIIeyeT TeM JKe IIpaBujiaM O0beOUHEHUsS OyOIUpYyIOUIMNXCS CTOIOILOB, YTO
U CREATE TABLE.

B 3ampocax ¢ HacnegyeMbIMH Tab IHIlaMy IIPOBEepKa MPaB JOCTYIIA BEIIIOIHSIETCS TOJIBKO B POTUTEILCKOMR
tabnuile. Tak, HampuMep, HaJIU4YNe pa3pelieHus UPDATE OJIs TaOJUIE cities mogpa3yMeBaeT IpaBo Ha
n3MeHeHHe CTPOK TaKXe B Tabnulle capitals, KOTZa K HUM IIPOUCXOIUT oOpalleHue yepe3 TabIuIry
cities. DTO coXpaHseT BUOIUMOCTEL TOT'O, UTO 9TH MaHHEBIE (TaK¥XKe) HaXOOSTCS B POOUTEILCKOM TabIuIle.
Ho u3aMeHuTh TabMHUIY capitals HaIPSIMYIO 0€3 JOIOIHUTEILHOTO pa3pelleHus Henb3s. IIogo6HbIM 00-
pa3oM, IOTUTHUKY 3alUTH Ha YPOBHE CTPOK (cM. Pazmert 5.8) st poouTeIbCKOM TaOIUIbI HIPUMEHSTIOTCSI
K CTPOKAaM, IIOJIy4aeMbIM M3 JOUePHHUX TaOIUIl IPY BHIIIOTHEHWH 3aIlpoca C HacjaemoBaHueM. [[oTUTHKHT
&Ke DoYepHUX TabJIuIl, eCJI OHU OIpeIeeHbl, IeMCTBYIOT TOJIBKO KOTHa TaKue Tab IUIIE SIBHO 3aeHCTBY-
IOTCSI B 3aIIPOCE; B 3TOM CIIy4ae BCe MOJIMTHKH, CBSI3aHHbIE C POOUTEIILCKUMHU TaOIUIlaMu, UTHOPUPYIOTCS.

Ctoponnue Tabmuilkl (cM. Pazmer 5.12) MOTYT TakkKe BXOOUTH B MePapPXUi0 HaClIeqOBaHUsI KaK POIUTETb-
CKUe WU oYepHue TabIuIlkl, TakK 2Ke, Kak U 00br4HbIe. ECliu B mepapXxuio HacleqOBaHus BXOOUT CTOPOH-
Hsst TabJuila, BCe omepaluu, He MoaaepKuBaeMble e, He OyOyT IOAmePKUBAThCS HepapXuel B I1eJIOM.

5.10.1. OrpaHu4YeHun

3ameThTe, 4TO He Bce SQL-KomMaHOL MOTYT paboTaTh C MepapXusIMH HacjiegoBaHHUs. KoMaHObI, BEITIOJ-
HSOIIKEe BBIOOPKY HJaHHBIX, U3MEHEHME JaHHbIX WX MOOU(UKAIIUIO CXeMbI (HalrpuMep SELECT, UPDATE,
DELETE, OONBIIMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT M ALTER TABLE ... RENAME), OOBIYHO
0 YMOMT4YaHuio 00pabaTEIBAIOT HaHHEIE JOUYEPHUX TAOIHUIl U MOTYT MCKIIIOYATh UX, €CJIU MOANePKUBAIOT
yKa3aHue ONLY. KoMaHAOH OJj1st 00CIy2KMBaHUS ¥ HACTPOUKY 0a3bl JaHHHIX (HarpuMep REINDEX ¥ VACUUM)
0OBIYHO PabOTaIOT TOJIBKO C OTHEIbHEIMU (QU3NYECKUMU TaOIHUIlaMHu U He IIOAOePKUBaloT PEKYPCUBHYIO
006paboTKy OTHOILIeHUI HacnegoBaHusi. COOTBETCTBYIOIlee ITOBedeHue KaxKOoi KOMaHIE OIHMCAHO B €€
cupaBke (Komanner SQL).

Bo3MOXKHOCTH HacemgoBaHUSA CepLéSHO OrpaHHM4YeHbl TeM, YTO MHOEKCEI (BKJ'IIO‘-Iaﬂ OrpaHMY€eHusa YHHU-
KaJ'IbHOCTI/I) 1 Or'paHHUYEHHUS BHEIITHUX KJIIOUEeM OTHOCSITCS TOJIBKO K OTHOEeJIbHBIM Ta6J'II/IHaM, HO He K UX IIO-
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TOMKaM. DTO KacaeTcsi 00eMX CTOPOH OTPAaHUYEHUM BHEIIHUX KII049el. TakuM 06pa3oM, IPUMEHUTEIEHO
K HAIeMy IIpUMepy:

* Ecnu MBI OOBSIBUM cities.name C OTPAaHUYEHUEM UNIQUE MJIM PRIMARY KEY, 3TO He IoMeIrnaeT poba-
BUTH B TAOMHUITY capitals CTPOKM C HA3BaHUSIMHU TOPOMOB, YK€e CYIIECTBYIOIIMMH B TaOIUIlE cities.
U stu gy6Gnupyommecs CTPOKH M0 YMOTYaHUI0 OyAyT BEIBOOUTHLCS B Ppe3yIbTaTe 3allPOCOB K cities.
Ha pemne Tabmuila capitals IO YMOJYaHUIO BOOOIIe He OyHeT comepzKaTh OrpaHuYeHNe YHUKAJIBHO-
CTH, TaK YTO B HEW MOTYT OKa3aThCsI HECKOJILKO CTPOK C OOMHUM Ha3BaHMEM. XOTSI BH MOXKeTe Jo0a-
BUTBb B capitals COOTBETCTBYIOIlEE OTPaHMYEHNE, HO 9TO HEe IPENOTBPATUT AyOIUPOBaHUE IPU 00b-
eIUHEeHUMN C cities.

* TlogoOHBIM 0O0Pa30M, €CJIM MBI YKaXKeM, YTO cities.name CChIJIaeTCs (REFERENCES) Ha KaKyl-TO OPY-
ryio TabnuIly, 9TO orpaHUYeHNe He OyoeT aBTOMaTUYEeCKU PACIPOCTPAHEHO Ha capitals. B aTom
Cliydae pelieHrueM MOXKEeT CTaTh ABHO€E H06aBHeHI/Ie TAaKOI'0O Xe OorpaHm4eHuns REFERENCES B Taﬁnnuy
capitals.

* Ecnu BH cmenaeTe, YTOOBI CTOIOEI APYTOM TaOIUIIEI CCRIIAJICSA Ha cities (name), B 9TOM CTOJOIE
MOZKHO Oy[eT yKa3bIBaTh TOJILKO Ha3BaHHUS IOPONOB, HO HE CTOJHII. B 9TOM Cilydae XOpOIIero perie-
HUS HET.

HexkoTopas QyHKIIMOHAJIFPHOCTD, HE peaIn30BaHHasI OJI MepapXuil HacjeqOBaHus, peaan30BaHa OJIs [Ie-
KJIapaTUBHOTO CEeKIMOHUPOBaHUs. [103TOMy 00si3aTEJIFHO B3BEChTE BCE 3a W IIPOTUB, MPEXK/Ee YeM IIPHU-
MEHSTh B CBOUX IPUJIOKEHUSIX CEKIIMOHNPOBAHUE C MCIIOIb30BAaHUEM YCTAapPEeBIIETO HACIETOBAHMUS.

5.11. CeKumoHMpoBaHue Tabnuy,

Postgres Pro mopfepzKuBaeT IPOCTOE CEKIMOHUPOBaHKue Tabnull. B 3TOM pa3merne OMUCHIBAETCS, KaK U
mouemMy GHIBAET II0JIE3HO MIPHUMEHSITh CEeKIMOHNPOBAHKEe MIPH MIPOEKTUPOBAHNH 6a3 MaHHBIX.

5.11.1. O630p

CeKIIMOHUPOBaHNEM Ha3bIBA€TCS pa3bueHune HaHHHX, JIOTUYECKU SBJISIONIUXCS OTHOM OObIION TabmIu-
e, Ha 6ojiee Menkue pusndeckue 4actu (Cekiuu). CeKIIMOHNPOBaHNE MOXKET IIPUHECTH CJIEOYIOIIYIO
TIOJIBb3Y:

* B OHpe,E[eJ'[éHHbIX CUTyalludX OHO KapOWHAJIbHO YBEIIMYUBAET 6BICTpOJleI;'ICTBI/Ie, 0COOGEeHHO Korga
OOJILIION IIPOLIEHT YaCTO 3allpalliliBa€MBbIX CTPOK Ta6J'II/II_I]>I OTHOCHUTCS K OOHOM HJIN JIUIIIbL HECKOJIIb-
KM CEKIIUAM. CeKI.[I/IOHI/IpOBaHI/Ie II0 CYTHU 3aMeHsdA€eT BepPXHHUe YPOBHU NEePEeBbEB MHOEKCOB, YTO yBe-
JINYUBAET BEPOATHOCTE HAXOXKIOEHUA Hawubosee BOCTpe6OBaHHbIX yacTell MHOEKCOB B ITaMSTH.

¢ Korma B BLIOOPKE HJIHM U3MEHEHWHN HAaHHBIX 3aJleliCTBOBaHa 0OJIbIIasi YaCTh OOHOM CEKITUH, IIPOHU3BO-
OUTEIbHOCTh MOZKET BO3PacCTH, eClii Oy[eT BHIIIOIHATHLCS IIOCJIeoBaTeIbHOe CKAaHUPOBaHUe 3TOH
CEeKIIWH, a He IOUCK II0 UHIOEeKCY, COIIPOBOKIAaeMbIM MPOU3BOJIPHEIM YTEHUEM OaHHHIX, pa30dpocaH-
HBIX II0 BCeH Tabmuiie.

° MaCCOBYIO 3arpys3Ky " ygajieHrue OaHHBIX MOXKHO OCYIIECTBIIATH, JIOGaBJISIH U yoalidda CeKIiuu, ec-
JIM TAaKOM BapHaHT MCHOJIb30BAaHUs OBLI IPEIyCMOTPEH IIPU TPOEKTUPOBAHUY CEKIIUH. YoameHue oT-
OeJIbHOM CeKITMM KOMaHOoM DROP TABLE M AeHCcTBHEe ALTER TABLE DETACH PARTITION BBIIIOJIHSIIOT-
Cd ropa3fgo 6bICTpee, 4YeM aHaJIOTH4YHasi MacCCOBasd OIlepalus. ITH KOMAaHIOHBI IIOJTHOCTBIO UCKITIOYAIOT
HaKJIagHBEIE€ PAaCXO0Okbl, CBA3aHHEIE C BBIIIOJTHEHUEM VACUUM IIOCJIe MaCCOBOH ornepanuu DELETE.

* Penko HUCIIOJIb3YEeMEI€ NaHHBIE MO2KHO IIEPEHECTHU Ha Ooree memiéBbie U MeOJIeHHbIE HOCUTEIH.

Bcé 3T0 0OBIYHO IOJIE3HO TONBKO AJIsT 0YeHb Oonbiux Tabmuil. Kakue uMeHHO TaGIUIEI BRIUTPAIOT OT
CEKIIMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHUS, XOTS, KakK IIPaBUJI0, 3TO CJIEAYET IPUMEHATH
g Tabauil, pa3mMep KOTOPHIX IpeBhiaeT 00beéM O3Y cepsepa.

Postgres Pro mpennaraet moamepkKy CJIEOYIOIINX BUIOB CEKIIMOHUPOBAHUS:
CeKkI1oHuPpOBaHue 10 Auala3oHaM

Tabnulla CeKIIMOHUPYETCS MO0 «OHalla3oHaM», OIpeneleéHHBIM 10 KJII0UeBOMY CTOJIOIy uiIu Habopy
CcTOJIOIIOB, U He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATDL MaHHBIE IO
Iramna3oHaM OaT WJIH 10 THala30HaM HIeHTH(OHUKATOPOB ONpeneléHHEIX O0M3HeC-00beKTOB. ' paHHIIb
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KaXXIOoro guaria3oHa CYMTAIOTCS BKIIOUAIOIUMU HUXKHee 3HaYeHNe U UCKITIoOYaloluMu BepxHee. Ha-
IpUMep, eCIU OJIs IePBOM CEeKIMHU 3ajlaH Aualla30H 3HaYeHMuM OoT 1 mo 10, a OIS BTOPOM — OT 10 A0
20, 3HaYeHue 10 OTHOCUTCS KO BTOPOU CEKIWH, a He K IIePBOU.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Tabnuila CEKIIMOHUPYETCS C TIOMOIIBIO CITMCKa, SBHO YKa3bIBaIOIIETO0, KaKKWe 3HaYeHUs KT04a JOJIXK-
HBI OTHOCHUTBLCS K KaXXIOOH CEeKIINH.

CGKHI/IOHI/IpOBaHI/Ie II0 Xelry

Tabnuila CEKITMOHUPYETCS I10 OMPEeNeIEHHBIM MOYJIIM U OCTaTKaM, KOTOPhIE YKa3kIBAIOTCS M1 KaK-
IoHu ceKIuU. Kaxkmasi CEKIMS COOEPKUT CTPOKH, OJIsI KOTOPHIX Xelll-3HaueHue KITI04Ya CEKIIMOHUPOBa-
HUS, OeJIEHHOe Ha MOMYJ/b, PaBHSETCSA 3aJlaHHOMY OCTaTKYy.

Ecnu BallleMy ITPHUJIOZKEHUIO TpeGy'IOTCH aopyrue (I)OpMBI CEeKIIMOHNPOBAHUSA, MOXKHO TaKZXKe HpI/I6eTHYTb
K aJIbTEPHATUBHBIM pPe€ain3allusiM, C UCIIOJIb3OBAHUMEM HaACJIeOOBAaHHUA U HpeJZ[CTaBJ'IeHI/II;I C UNION ALL.
Takue mogxonnl JalT TI/I6KOCTB, HO Heé JAIOT TAKOI'O BEIMI'PEIIIA B IIPOU3BOOUTENIEHOCTH, KaK BCTPOEHHOE
OeKIIapaTUBHOE€ CEKIIMOHNPOBaAHHE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

Postgres Pro mosBomsiet OEKJIapUpPOBaTh, YTO HEKOTOPAd Tabmuia pa3nerndaeTcd Ha CEeKIIUN. PaspmenénHas
Ha ceKIuu Tabnuila Ha3bIBaeTCs CQKLLUOHUPOBGHHOI:I ma6ﬂuueﬂ. JIeKnapauHﬂ CEKIIMOHHUPOBAHUA COCTO-
HUT U3 OIMKMCAaHHOTI'O BHIIIIE OIIPpeneIeHusa Memoda CeKuyuoHuUposaHus 1 CIIMCKa CTOJIOIIOB UIH BI:Ipa)KeHHﬁ,
o6pa3y10umx K/1l04 CeKUUOHUpPOBAHUA.

Cama CeKITMOHMpOBaHHAas TabIuIla SIBIISIETCS «BUPTyaJIbHOM» M KaK TaKOBas He XPAHUTCS. XPaHUIUIIE
HUCIIOJIB3YETCS €€ CeKUUsMU, KOTOPBIE SBIISIOTCS OOBIYHBLIMHU TaOJIMIIAMM, CBI3aHHBIMH C CEKIIMOHUPO-
BaHHOM. B Kaxmoi CeKIUH XpaHUTCS ITOJAMHOXKECTBO HJaHHBIX TAOIHUIILI, OIpedesiieMoe e€ 2paHuuamu
cekuuu. Bce cTpoku, BCTaBlIsieMble B CEKITMOHUPOBAHHYIO TaOIUITy, IePEHAIIPaBIsIOTCS B COOTBETCTBY-
IOIIIe CEeKIIMKU B 3aBUCUMOCTH OT 3HAYEHUU CTOJIOIIOB K/II0Ya CEKIIMOHUPOBaHUus. ECIIM mIpu N3MEeHEeHUHN
3HAYEHUH KJTI0Ya CeKIIMOHUPOBAHUS B CTPOKE OHA IIEPECTaéT YIOBJIETBOPSTH OTPAaHUYEHUSIM UCXOTHOM
CEeKIIWH, 9Ta CTPOKa IepeMeIaeTCcs B OPYTyI0 CEKIIHIO.

CamMu CEeKIMM MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIUIIBI, TAKUM 00Pa30M pPeain3yeTcs
8/10JiC@HHOe CeKUUOHUpPoBaHue. XOTs BCe CEKINHU ONXKHBLI UMETh T€ XKe CTOJIOITbI, YTO ¥ CEKITMOHUPOBAaH-
Has poOuTesbCKas Tabiuila, B KaXKO0M CEKIMHW HEe3aBUCHMO OT OPYTHUX MOT'YT OBITh OIpenesieHbl CBOU
WHOEKCH, OTPAaHNYEHUS U 3HAYEHUS II0 yMOT4YaHuio. [lompoOHee 0 CO3maHUU CEKIIMOHUPOBAHHBIX Tab-
JIUIT ¥ CEeKIIU# pacckal3kiBaeTcs B onucanuu CREATE TABLE.

ITpeo6GpazoBaTh OOBIYHYIO TAOIUIY B CEKIIMOHMPOBAHHYIO U HA000POT HeJb3si. OOMHAKO B CEKIIMOHUPO-
BaHHYIO TaﬁJ'II/II_[y MOZKHO ,'E[OG&BI/ITB B Ka4eCTBE€ CEKIHUHU CylIIeCTBYIOIIYIO OﬁbI‘IHYIO HUJIN CEKIITMOHMPOBAH-
HyI0 TaOnuIly, a TakKXe MOXKHO yHaJIUTh CEKIHI0 U3 CEKIMOHWUPOBAHHOM TalJIMILI U TPEBPATUTh €€ B
OTHEJIbHYI0 TaOIuITy; 9TO MOKET YCKOPUTH MHOTHE ITIPOIeCcChl o0cay)kuBauus. OOpaTUTECh K OTTUCAHUIO
ALTER TABLE, uTOOH y3HaTh OOJIbIIE O TIOOKOMaHaaX ATTACH PARTITION M DETACH PARTITION.

CeKlUM TakK¥XKe MOTYT OBITb CTOPOHHUMM TabIUIlaMu, HO YUTUTE, YTO UMEHHO MO0JIb30BaTE/Ib OTBETCTBE-
HEH 3a COOTBETCTBUE COIOEPZKMMOTO CTOPOHHEMN TaOIUIILI ITPaBUJIy CEKIIMOHUPOBAHUS, 9TO HE KOHTPO-
JIMPYyeTCS aBTOMaTU4YeCKU. TakXkKe CYIIeCTBYIOT U HEKOTOPEIe APYTUe OrpaHNYeHus. 3a ToAPOOHOCTIMU
ob6paTtuTtech K onucanuio CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

ITpenmonoxkuM, 4TO MBI CO3maéM 0a3y HaHHBIX [JIs1 OONBIION KOMIIQHUY, TOPTYIOIIEH MOpPOoXKeHbIM. KoM-
MMaHUs YYUTHIBAET MaKCUMAJILHYIO TEMIIEPATyPy U MIPOJaxKu MOPOXKEHOTI'0 KaXK[blM AeHb B pa3pese pe-
TuoHOB. [To CyTH HaM HyzKHa cJieayolas Tabiumna:

CREATE TABLE measurement (

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

Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa i GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh O0OBEM XPAHSIIUXCS CTAPBIX MAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 moceqHux rofma. HeHyKHbIe MaHHBIE MBI OyIeM yaasisiTh B Hadajle KaXkXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCIT0JIb30BaTh CEKIIMOHUPOBaHUE [IJIsI YOOBIIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeen.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BEIIIOJTHUTE CJIedyloliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHnueM PARTITION BY,

yKa3aB METOJ CEeKIIMOHUPOBaHUS (B HaIlleM ClIy4yae RANGE) U CIIMCOK CTOJIOIIOB, KOTOpPhIe OyoyT obpa-
30BBLIBATh KJTI0Y CEKITMOHUPOBAHUS.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

. CospaiTe cekiuu. B onpenenenny KaxXaou CEKIINU JOXKHEI 3aJaBaThCs I'PaHUITB], COOTBETCTBYIOIINE
METOAY U KJII0YY CEKIIMOHMPOBAHUS POOUTENIbCKOM TaOMMUIIEl. 3aMeThTe, YTO YKa3aHue TI'PaHUIl, IPU
KOTOPOM MHOXKECTBO 3HaYEeHMNU HOBOM CEKIIMM IIepeceKaeTcss CO MHOXKECTBOM 3HAYEHUH B OTHOU MU
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

Cexkiuu, co3maBaeMble TAaKUM 00pPa3oM, BO BCEX OTHOINEHUSX SBISIOTCS OOBLIYHBIMH TaOIHUIlaMM
Postgres Pro (umu, BO3MOKHO, CTOPOHHUMM TabmiiaMu). B 4acTHOCTH, OIS KaXKA0M CEKIUU MOIKHO
He3aBUCHUMO 33aTh TaOIHYHOE IPOCTPAHCTBO U TapaMeTPhl XPaHEHMUS.

B HameMm npuMepe Kaxkas CEKIUs JOJIXKHAa COepxKaTh JaHHBIe 3a OOWH MeCsIl, YTOObI JaHHEIE MOXK-
HO OBIJIO yHansaTh II0 MecsllaM corjlacHo TpeboBaHUusM. TakuM 06pa3oM, Hy>KHBEIe KOMaHOEl OyIyT BBI-
INsfeTh Tak:

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 T'OBOPUJIOCE PaHee, TPaHULIBI COCEOHUX CEeKITUM MOT'YT OIIpenenaTbCd OOUMHAKOBEIMU 3HAYEHUA-
MU, TaK KaK BEPXHHE I'DAHUILBI HE BKIIIOYAKOTCA B Oyaras3o0H.)

Ecnu BB XOTUTE Pearin30oBaTh BIIOZKEHHOE CEKIIMOHHWPOBaHMNE, NOIIOJIHUTEJIbBHO YKaXKHUTE IIPpenajioxKe-
HHe PARTITION BY B KOMaHOaX, CO3JAKINUX OTAEJIbHbIE CEKIIUH, HallpuMep:

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

81



OmnpeneneHue JaHHBIX

PARTITION BY RANGE (peaktemp);

Korma 6y11yT CO3HaHBI CEeKIIMH measurement_y2006m02, HAaHHEIE, HOoOaBIsIeMbIe B measurement M IIO-
ITIagaIinve B measurement_y2006m02 (I/IJ'II/I OaHHBIE, KOTOPEIE MOT'YT JIOG&BHHTI:CH HeImnoCpeagCTBeHHO
B measurement_y2006m02 ITPHU YCIOBUU COOMIONEHUSI OTPAaHUYEHUS HaHHOU CEeKIUK) OyayT 3aTeM Iie-
peHaIpaBiIeHkl B OIHY U3 BIIOXKEHHHBIX CEKIIMM B 3aBUCUMOCTH OT 3HA4YEHUS CTOJIOIa peaktemp. YKa-
3aHHBIN KITI0Y CEKITMOHUPOBAHUS MOXKET ITepeceKaThCs C KIII0YOM CEKIIMOHUPOBAHNS POAUTETIS, XOTS
OIIpenesisiTh TPAaHUIILI BJIOZKEHHON CEKIINHU HY?KHO OCMOTPUTEIILHO, YTOOB MHOXKECTBO MaHHEBIX, KOTO-
poe OHa IPUHUMAET, BXOOUJIO BO MHOXKECTBO, HOIIyCKaeMoe COOCTBEHHBIMU I'PAaHUIIAMU CEKITUH; CHU-
CTeéMa He IIBITaeTCAa KOHTPOJIMPOBATE 3TO CaMa.

[Tpu goGaBIeHUM B POOUTENbCKYIO TaOMHUITy MaHHBIX, KOTOPLIE HE COOTBETCTBYIOT HU OIHOM U3 CyIIle-
CTBYIOIIUX CEKIIUH, IPOU3OUAET OIMIuOKa; MOOXOOSIIYI0 CeKIIMI0 HY2KHO CO3aBaTh BPYYHYIO.

Co3pmaBaTth B Tabiuilax OrpaHUYeHUs C YCIIOBUSIMU, 3aal0ONIMMU TPAHUIILI CEKIIUM, BPYUHYIO HE Tpe-
Oyercs. Takue orpaHmdeHus OyayT CO3aHbl aBTOMAaTUUYECKU.

3. Co3paliTe B CEKIMOHUPYyeMO#l Tabjuile MHOEKC M0 KJII0UeBOMY CTOJOLY (Miau cToibliaM), a TaKkKe
Jo0ble APYTUe MHOEKCH], KOTOphle MOTYT moHanoouThes. (MHOeKC Mo K4y, CTPOTO roBOpS, co3Ma-
BaTh He 0053aTeIbHO, HO B OOJILIIMHCTBE CJIydaeB OoH OymeT mose3eH.) IIpu 3ToM aBTOMaTU4YeCKHU Oy-
OeT co3[aH COOTBETCTBYIOIIUN MHAEKC B KaXK[0M CEeKIIMU U BCe CEKIIMU, KOTOphle BH OymeTe co3ma-
BaTh WU NPUCOENUHSTE ITIO30HEE, TOXKe OYOYyT COOepKaTh TaKOM UHAeKC. MHIEKCH U OrpaHuYeHus
VHUKaJIbHOCTH, CO3MaHHbIe B CEKIIMOHUPOBAHHOMU TabJulle, IBJISAIOTCS «BUPTYaJIbHBIMM», KaK U caMa
CEeKIIMOHUpPOBaHHas Tabnuila: ¢pakKTUYeCKU HaHHbIe HaXOOITCA B JOUYEPHUX MHIOEKCaX OTAEJIbHEIX Tal-
JIAII-CEKIINH.

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 HAaOOP CeKInii, 00pa30BaHHEIM M3HAYAIBLHO IIPYU CO3TaHUK TAOIIHI], He IIpeaIoaaraeTcs coxpa-
HSTh HeM3MeHHBIM. Yalre Hao00poT, MIaHUPYeTCs YOalIATh CeKITUUA CO CTAPEIMU HAaHHBIMU U IIepUOauYe-
CKH MOOGaBISITh CEKIMHU C HOBEIMU. OOHO M3 Hanubolee BaXKHBIX IPEUMYIIECTB CeKIIMOHUPOBAHUSA COCTO-
UT UMEHHO B TOM, YTO OHO IT03BOJIET MPAaKTUUECKX MOMEHTAJIbHO BHITIONMHATH TPYIOEMKUE OIlepallny,
U3MEHsIST CTPYKTYPY CEKIui, a He pU3ndYecKu mepemerlras 0onbiire 005EMEI MaHHbIX.

CawmpbIit TETKUH c1ocod yoanuTh CTapble JaHHbIe — MPOCTO YOATUTh CEKLWIO, 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 yacTo 60/1ee IpeanoYTUTE IbHEIM BapuaHT — yopaTh CEKIIMIO M3 TJIaBHOM TabIUIIEl, HO coXpa-
HUTb BO3MOZKHOCTE O00pamaThCsa K Hell KaK K CaMOCTOSITEJIbHOM 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
uIu TTomoOHbIe cpefcTBa. BO3MO02KHO, 9TH TaHHBIE TaKXkKe MOXKHO OyIeT arperupoBarh, IePeBeCTH B KOM-
TAKTHHIHA (popMaT, BEIIOIHUTE OPYTYI0 00PabOTKY UIIH IIOCTPOUTH OTUETHI.

AHaJIOTUYHEIM o6pa30M MOZKHO I[O6aBJ'IHTB HOBYIO CEKIIUIO C HaHHBIMH. MEI MOXKEM CO30aTh IIYCTYIO CEK-
IIUIO B IJTaBHOM TaGJ’II/IL{e TaK 2K€, KaK MBI CO30aBaJid CEKIITNHU B KCXOOHOM COCTOAHHNHU OO 3TOTI'O:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01'"') TO ('2008-03-01")
TABLESPACE fasttablespace;
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A wHorpma ymoOHee co3OaTh HOBYIO TAOIUIly BHE CTPYKTYPHI CEKIIUHM U COENATh €€ IMOJTHOIEHHON CEeKIU-
el mo3xke. [Ipu TakoM MOOXOOe HOBBIE JaHHEIE MOXKHO OymeT 3arpy3uTh, IPOBEPUTH U IIPeoOpa3oBaTh
IO TOTO, KaK OHU MOSBSATCSA B CEKIIMOHUPOBAHHOU Tabnuue. O60iTHCh 6€3 KPOIOTIIMBOTO BOCIPOU3BE-
IEeHUs OIpelesieHNsI POOUTEIbCKON TaOIUIIEI MOXKHO, BOCIIOJIb30BaBIINCh (PYHKIMOHAIFHOCTHIO 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" );

Komanma ATTACH PARTITION TpeOyeT GIIOKMPOBKM SHARE UPDATE EXCLUSIVE OJIST CEKIIMOHWPOBAHHOM
TaOJIUIIHL.

ITpexkpme yeM BHITOMHSTH KOMaHOy ATTACH PARTITION, PEKOMEHOYETCS CO37aTh OTPAaHUYEHUE CHECK B
IpHUCOeOUHAEeMOM TabuIle, COOTBETCTBYIOILIEE OXKHUIAEMOMY OTPAHUYEHUIO CEKITMY, KaK TOKA3aHO BHIIIIE.
Brmaromapst 3ToMy cucTeMa CMOXKeT 000UTHCEH 6€3 CKaHMPOBaHUS, HEOOXOOUMOTO IJIsT TPOBEPKY HESIBHO-
TO OrpaHUYEHUS CeKIHH. be3 3Toro orpaHn4YeHus CHECK HYXKHO OyIeT IPOCKaHUPOBATh U YOEOUTHCS B
BBITIOJTHEHUY OTPAHUYEHUS CEKITUH, YIepKuBas OIOKUPOBKY ACCESS EXCLUSIVE B 9TOH cekiuu. Ilocne
BBITIOJTHEHU ST KOMaHIBI ATTACH PARTITION PEKOMEHAYETCS YOATUTh OTPAaHUYEeHMEe CHECK, TOCKOJTBKY OHO
Oomnbiie He HYKHO. Ecrmu mprucoenuHseMasi TabnuIla TaKxXKe SIBISIETCS CEKIMOHUPOBAHHON TabmUIIEeH, TO
KaXxkmasi U3 e€ ceKuui OymeT PeKypCUBHO GJIOKMPOBATHCS M CKAHUPOBATHLCS OO TEX MOP, MOKa He BCTpe-
TUTCS IIOAXOIsIee OrpaHudYeHre CHECK UM He OyOyT HJOCTUTHYTH KOHEYHBIE Pa3elIH.

TouHO Tak XkKe, eC/I¥ B CEKIIMOHUPOBAHHOM TabIHIle eCTh CeKIMs DEFAULT, PEKOMEHAyeTCs CO3[aTh orpa-
HUYeHne CHECK, KOTOpOe HMCKII4YaeT OrpaHuYeHue CEeKIIUHU, Ioajiexkalllel nmpucoennHenuio. Eciu aTo-
TO He cIenaTh, TO CEKIIMs DEFAULT OymeT HpOCKaHMpPOBaHa, YTOOL YOEOUTHCS, YTO OHA HE COOEPIKUT
3amucel, KOTOphIe HOJXKHEI OLITh PACIIONIOXKEHEl B IIPHUCOEOUHIEMOM CEKIINK. JTa omeparus OymeT BhI-
TIOJTHATBLCS IIPU yAep2KaHuU OJTIOKMPOBKH ACCESS EXCLUSIVE Ha CEKIWU DEFAULT. Eciu cekius DEFAULT
cama SBJISIETCSI CEKIIMOHUPOBAHHOM TaOIUIel, TO KaXKaas U3 e€ CeKIuii OyneT PeKYPCUBHO IIPOBEPSTHCS
TakKuUM ke o6pa3oM, KakK U IpucoenuHseMas Tabnuila, Kak YIIOMHUHAIOCH BEIIIIE.

Kak roBopuocs BHIIlIE, B CEKITMOHUPOBAHHBIX TaOIHUIIaX MOKHO CO34aBaTh UHIEKCH TaK, YTOOBI OHU IIPU-
MEHSIINCh aBTOMaTUYeCKH KO BCeU Hepapxuu. ITO 0YeHb YHOOHO, TaK KaK WHIEKCUPOBaThCa OyOyT He
TOJIBKO BCe CYII[eCTBYIOIINEe CEeKINY, HO U JIIoOble CeKIuU, co3maBaeMule B OynymeM. Ho ects ogHO orpa-
HU4YeHNe — TaKOU CeKIIMOHUPOBAHHHIN HHIEKC HeJlb3s CO31aTh B HeOJIOKHUPYIOIleM pexXuMe (C yKa3aHU-
eM CONCURRENTLY). YT0oOHI n36e3kaTh OJIOKUPOBKY Ha OOJIT0€ BpeMs, AJIsI CO3TaHUs UHAEeKCa B CaMOM Cek-
IMOHWPOBaHHOU TabJIuIle MOXKHO UCIIONIh30BaTh KOMaHAy CREATE INDEX ON ONLY; TaKOU MHOEKC OymeT
IIoMeYeH KakK Hepabouul, U oH He OyJeT aBTOMAaTU4YEeCKU NPUMEHEH K ceKIuAM. MIHOeKCh cOOCTBEHHO
B CEKIIMSIX MOXKHO CO3[aTh B MHOVWBUAYAIBHOM OPSIIKE C YKa3aHWeM CONCURRENTLY, a 3aTeM npucoeodu-
HUMb UX K UHOEKCY-POOUTEIII0, UCIIOJIb3ysl KOMaHay ALTER INDEX .. ATTACH PARTITION. ITocne Toro
KaK MHIOEKCH BCEX CEeKIMU OyAyT IPUCOeOUHEHEI K POOUTEIECKOMY, TIOCJIEMHUY aBTOMaTUYECKHU ITepe-
méT B pabouee cocTtossHue. Hanpumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX CONCURRENTLY measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);

ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;
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OTOT IPUEM MOZKHO ITPUMEHSITH ¥ C OTPAHUYEHUSIMU UNIQUE ¥ PRIMARY KEY; AJIST HUX MHIEKCH CO3[Ial0TCs
HEesSIBHO IIPY CO3[aHWU OorpaHnYeHusi. Hampumep:

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. OrpaHu4yeHus
C CEKIIMOHHUPOBaHHBIMHA Ta6J'II/II_IaMI/I CBsI3aHEI ClledyIoIlxue OrPpaHNuYeHud:

* CO3JI&TB OrpaHHNY€eHNe YHUKAJIbHOCTHU UJIN II€PBUYHOT O KJII0Ya OJIsA CeKHHOHHpOBaHHOﬁ T&6]’II/II_IBI
MO2KHO, TOJIBKO €CJIN KJIIOYH CeKHHfI He BKJIIOYAlOT HUKAKHE BEIPDAXKEHUA UJIN BEISOBEL (bYHK]_[I/Iﬁ B
OrpaHM4YeHNre BXOOAT BCe CTOJ'I6LIBI KJII04a CEKIMOHUMPOBAHUA. 1o yciioBue 00BsICHSAETCS TeM, 4TO
OTHOEeJIbHbIEe NHOEKCHI, 06pa3y}ou_u/1e OrpaHN4Y€eHne, MOIr'yT HEeIIOCPEeOCTBEHHO obecreynBaTh YHHUKAJIb-
HOCTB TOJIBKO B CBOUX CEKIUAX. HOSTOMY CaMa CTPYKTypa CEKIUMOHUPOBAHUA OOJIZKHA I'aPAHTUPO-
BaThb OTCYTCTBHE I[y6J'II/IKaTOB B PA3HHBIX CEKIIUAX.

e Co3paTth OrpaHN4YeHHe-UCKIII0YeHHrne, OXBAaThIBAIOIIIee BCIO CEKIITMOHNUPOBAHHYIO Ta6J'II/I].[y, HeJIb34;
MOZKHO TOJIBKO IIOMECTHUTL TAKO€ OTPaHUYEHHEe B KaKOYI0 OTOEJIbBHYIO CEKIINIO C JaHHBIMU. H aTto
TaKXe sABJIdeTCd CIIeICTBHEeM TOro, 4TO YCTaHOBHUTHL OTPaHUYEHUS], HeﬁCTBYIOLHHe MeXOy CEeKLIusIMHU,
HEeBO3MOZXKHO.

° TpI/IFFepBI BEFORE ROW OJjid INSERT He MOT'YT MEHAThb CEKIIUIO, B KOTOPYIO B UTOT'€ HOHaJIéT HOBas
CTpPOKa.

e CwMelmnBaHUeE BPEMEHHBIX U IIOCTOAHHBIX OTHOIIIEHUU B OJTHOM nepeBe CEeKIMOHUPOBAHUA HE OOIIyC-
KaeTcs. Takum o6pa30M, €CJIM CEKIMOHMPOBAaHHAA Ta6m/1ua IIOCTOAAHHANA, TaKHMH 2K€ TOJIZKHBI OBITH
eé CeKIInY; C BDEMEeHHBIMHU Ta6J'[I/I].[aMI/I aHaAJOTU4HO. B ClIydae C Bp€eMEeHHBIMU OTHOIIIEHUSIMHU BCE
Ta6J'II/IHbI OoepeBa CEKIUMOHUPOBAHUA OOJI2KHEL OBITEH U3 OOHOI'O CeaHcCa.

Ha ypoBHe peanu3aliiy OTHeIbHEIE CEKITUHU CBSI3LIBAIOTCS C CEKIIMOHHUPOBAHHOU TabIuIlel cpencTBaMu
HacnenoBaHus. OOHAKO C OEeK/IapaTHBHO CEKIIMOHHUPOBAHHBIMM TaOIHIIAMM HJIM HUX CEKIIUSIMHU HeJb3s
KMCIIOJIb30BaTh HEKOTOPYIO 001Ny (YHKIIMOHAILHOCTh HACIeNOBaHUs, KaK ONMKMCAHO HUXKe. A MMEHHO,
CEeKIIHS He MOXKEeT UMeTh HUKAKUX OPYTUX POOUTesiel, KpoMe CeKIIMOHMPOBAHHOM TaOIHIIEl, K KOTOPOM
OHA OTHOCHTCSI, PaBHO Kak U Jrio0as TabiIuila He MOXKeT HaCclIeOoBaThCSI M OT CEeKIIMOHUPOBAHHOU, U OT
OOLIYHOM TAOIHUITLEI. DTO 03HAYAET, YTO CEKIIMOHMPOBAHHEIE TAOIUIILI ¥ UX CEKIIMH He COBMEIIAIOTCS B
MepapxXuy HacJeJOBAaHUS C OOBIYHLIMU TAOIUIIAMU.

Tak Kak mepapxusi CeKITMOHUPOBaHMUI, 00pa30BaHHAs CEKIIMOHUPOBAHHOM TabIUIled U €€ CeKIIUSIMHU, SB-
JIIeTCSI OOHOBPEMEHHO U MepapxXxuel HacliemoBaHUs, OHA CONEPIKUT tableoid M Ha HEE pacCIpPOCTpPaHs-
I0TCsI Bce OOBIYHBIE ITPaBUJjia HAaCIemoBaHUsI, onucanHble B Pasnerne 5.10, ¢ HEKOTOPBIMH UCKITIOYEHUSIMMU:

* B ceknusx He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIIUX B POOUTEJILCKOM Tabmnuiie. Takue CTONOIIB!
HEBO3MOXKHO OIIPeNeIuTh HU IIPU CO3TaHUU CEeKIHUM KOMaHOoON CREATE TABLE, HU IyTEM IIOCJIELYIO-
1ero goOaBIeHUs B CEKIIMY KOMaHOOM ALTER TABLE. TaGIMIIEI MOTYT OBITh ITOOKJIIOUEHEl B KAYECTBE
CeKIIM¥ KOMaHOOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIX UX CTOJIOILI B TOYHOCTH CO-
OTBETCTBYIOT POOUTEIILCKOM Tabulie.

* OrpaHuYeHHUs CHECK BMeCTe C NOT NULL, OTIpefeJIEHHbIE B CEKIIMOHUPOBAaHHOM TabuIle, Bcerma Ha-
CJIEYIOTCS BceMU €€ ceKumsaMu. OrpaHudeHusi CHECK C XapaKTEPUCTHUKOM NO INHERIT B CEKLMOHHU-
POBaHHBIX TabNIHUIlaX CO3TaBaTh Helb3s. TakKe Helb3s yOaJIUTh OrpaHrdeHne NOT NULL, 3afjaHHOe
Oyisi cToyIbIla CEKIMHU, eClIM TaKOe JKe OrpaHuYeHne CyIecTByeT B POOUTEIbCKON TabiuIe.

* Hcnosnbp30BaHUE YKa3aHUS ONLY IpU JOOABIEHUN UK yOAaJIeHUM OTPAHUYEHUS TOJTBKO B CEKLIMOHMU-
pOBaHHOU Tabulle MOAAEPKUBAETCS, JTUITL KOTTa B HEW HET ceKuui. [Ipu HaTuIuu CEeKINH MOMBIT-
Ka MCIIOJIb30BaHUS ONLY BHI30BET OIIUOKY AJIsT JTIOOBIX OTPAaHUYEHUHM, KpoMe UNIQUE ¥ PRIMARY KEY.
C Opyro# CTOPOHBI, OTPAaHUYEHUS MOXKHO H00aBASTh UJIM YOAJSTh HEIIOCPEICTBEHHO B CEKIUSIX (ec-
JIX OHU OTCYTCTBYIOT B POOUTEJILCKOM TaOHIIE).
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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. CeKuMOHMpOBaHMue C UCNOJIb3OBaHUMEM HacnenoBaHUA

XoTsa BCTPOEHHOE OEeKJIapaTHBHOE CEKIIMOHHUPOBAHME IIOJIE3HO BO MHOI'MX YdaCTO BO3HHKAIOIIUX CUTYyaA-
ouAx, OBIBalOT 0OCTOSTENTHCTBA, Tp96y101.uI/Ie f6onee rubKOro nogxopna. B atom ClIydae CEeKIMOHMPOBaHUE
MOZKHO peaJin30BaTh, IPDUMEHUB MEXaHU3M HaCJIeJOBaHUA TaGJII/II.[, YTO OacCT PAn BO3MOZKHOCTEMN, HENIOf-
OeP2XKHNBAEMBIX IIPDU OJE€KJIaPATUBHOM CEKIIMOHUMPOBAHKWY, HAIIPUMED:

HpI/I ,'E[eKJ'IapaTI/IBHOM CeKI_II/IOHI/IpOBaHI/II/I BCe CEeKIIU OOJIZKHBI UMEeThb B TOYHOCTHU TOT 2XKe H860p
CTOJIOIOB, YTO U CEKIMOHUpPYyeMas Tabsulla, TOraa Kak oOkYHOEe HacjieJoBaHUe TabuIl JOIyCKaeT
Hajau4yue B JOUYEePHUX Tabmuilax AOMOIHUTEIbHBIX CTOJIOII0B, OTCYTCTBYIOIIUX B POOUTEJIE.

MexaHNW3M HacjIemoBaHuA TaOIuIL ImoggepzKuBaeT MHO2KECTBEHHOE HacCjieJOBaHHue.

C mekyiapaTUBHBIM CEKLIIMOHUPOBAHUEM IIOOOEPKUBAETCS TOJIBKO CEKIIMOHMPOBaHUE II0 CIIUCKaM, II0
guanasoHaM U II0 Xelly, Torfa Kak C HacjlefoBaHMeM TaOIuI] JaHHbIe MOXKHO pa3nessaTs 1o Ir0o-
My KpUTepHUIo, BEIOpaHHOMY IToIb30BaTeneM. (OfHaKO 3aMeThbTe, YTO eCJIM UCKIII0YeHNe 110 OTpaHu-
YEeHUIO He I03BoJIAeT 3(PPeKTUBHO YCTPAHATh NOUuepHUe TaOIuLE U3 IIJIaHOB 3allPOCOB, TPOU3BOIU-
TEILHOCTH 3alIPOCOoB OymeT o4eHb HU3KOM.)

Il HEKOTOPHIX Omepaluil ¢ JeKjlapaTUBHBEIM CEKIIMOHUPOBaHueM TpebyeTcs 6ojiee cunbHas 6J10-
KMPOBKa, YeM C MCIIOJIb30BaHUEM HaclemoBaHusa. Hanpumep, Oig yoareHUs CEKINU U3 CEKLIMOHU-
pOBaHHOM TAaGMULBI TPEOYETCST YCTaHOBUTDL OJIOKMPOBKY ACCESS EXCLUSIVE B POOUTETHCKOM Tab-
JIUIle, TOTAA KaK B CJIydae ¢ OOBIYHBIM HACIeIOBAaHUEM [OCTATOYHO OJIOKUPOBKU SHARE UPDATE
EXCLUSIVE.

5.11.3.1. Npumep

B sToM mpuMepe OymeT co3faHa CTPYKTypa CEeKIIMOHUPOBAHUS, paBHO3HAUHAsI CTPYKTYpPe U3 IpuMepa C
meKJIapaTUBHBEIM CEKIIMOHUPOBAHUEM. BEITIOMHUTE CledyIoline e CTBUS:

1. CozmaiiTe «raBHYO» TabOIHUITy, OT KOTOPOI OyOyT HACJIeJOBaThCSA BCe «TOoUYepHUe» TaOmuIlkl. ['TaBHas

tTabnuia He OymeT comepkaTth JaHHBE. He onpenensiiTe B Hell HUKaKHe OTPaHUYEHHU-IIPOBEPKY, eC-
JIX TOJIBKO BhI HE HaMepeHBI IPUMEHUTh UX BO BCeX MOo4YepHUX Tabiuiax. TakkKe He MMeeT CMBIC/IA
ompenensaTh B Hell KaKue-Tu00 MHOEKCH WIN OrpaHUYeHUsl YHUKAIBbHOCTH. B HameM npuMepe rias-
HOU Tabnuuei 6ymeT measurement CO CBOMM U3HAYaIbHBIM OlIpefeleHueM:

CREATE TABLE measurement (

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

)

. Co3maiTe HECKOJILKO «OOYepHux» TaOIuIl, yHaclIegoBaB uX BCce OT rinaBHOM. OGBIYHO B TaKUX TaOIH-

1ax He OymeT HUKAKHUX JOIIOTHUTEILHEIX CTOJIOII0B, KpOMe YHaclIemoBaHHBIX. Kak u ¢ JeKiapaTUBHEIM
CEKIIMOHUPOBAHUEM, 3T TAOGJIHIILI BO BCEX OTHOIIEHUSX OymyT OOLIYHBEIMHK TaOmuilamu Postgres Pro
(I CTOPOHHUMU TaOIHUITaMHU).

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);

. HobGaBbTe B modepHUE TAOIUIILI HEeIlePEeKPHIBAIOIIUECsS OTPAaHUYEHHUS, OMPEIENISIONIie OOMyCTHMEIe

3HAYEeHUs KIo4Yeu O KaxXXKIOou U3 HUX.

TunuyHble TPUMEPH TAKUX OTPAaHUYEHUN:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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YGGJII/ITGCI: B TOM, 9YTO OIrPpaHMYEHUS He IMepPeCeKalTCd, TO €CTh HUKAaKKEe 3HAa4YEeHHUd KJII04Yad He OT-
HOCATCA CPa3y K HECKOJIbBKHM OOYEPHUM Ta6J'II/II_IaM. HaanMep, YaCTO OOIIYyCKAKT TAKYIO OH.II/I6Ky B
OoIpenejleHnyu OUAlla30HOB:

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 (logdate);
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate);
CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate);

CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MmI xoTUM, YTOOH! Hallle IIPUJIOKEHNE MOTJIO CKa3aTh INSERT INTO measurement ... U JaHHBIE OKa-
3a/JIMCh B COOTBETCTBYIOIEH mouepHed Tabmuile. Mbl MoKeM H0OUTHCS 3TOro, M0OABUB ITOOXOMSIITYIO
TPUTrTEePHYI0 GYHKIIUIO B I'NIaBHYI0 Tabnuity. Ecnu maHHble Bcerpma OyayT moOaBiIsIThCS TOJIBKO B IIO-
CIeOHIOI MoYepHIoo Tabmuily, HaM OyIoeT HOCTAaTOYHO OYeHb IPOCTOM GYHKITUU:

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();

MEI DOJT2KHBI MEHSITh ONPefesieHNe TPUTTEePHOU (PYHKIMKM KaKAbIi MecsIl, YTOOb OHa BCErga BCTaB-
JIsiia JaHHBIE B TEKYIIYIO AOoYepHIo Tabnuiy. OmpenesieHre caMoOro TPUTTepa, OOHAKO, MEHSTh He
TpebyeTcs.
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Ho MBI MOKeM TakiKe chesaTh, YTOOBI CEPBEP aBTOMATHYECKU HAaXOOUJI JOYEPHIOI TabauIly, B KOTO-
PYI0O HY?KHO HaIpaBUTh 00aBIIsieMylo CTPOKY. [I71s1 3TOro HaMm noTpebyeTcst 6oJiee CI0KHAsI TPUTTED-
Hast QYHKIIUS:

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;

OnpeneHeHI/Ie TpUrrepa ocTaéTcs IIPEKHUM. 3aMeThTe, UTO BCE YCII0BUA IF HOJIZKHBEI B TOYHOCTH OT-
paxaTh orpaHu4YeHus1 CHECK COOTBETCTBYIOIIIUX JOYEPHUX Ta6J'II/II_[.

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

INSERT INTO measurement_y2008m01 VALUES (NEW.%*);

C mpaBuIaMu CBs3aHO ropa3no 60IIbIlle HaKIaJHEIX PACX0O0B, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3aIlpoCy B IEJIOM, a He K KaXKIol CTpoke. IT09TOMY 3TOT CII0co6 MOXKET OBITH O0/Iee BEIUTPHIIITHEIM ITPU
MaccoBoM moGaBiieHUH gaHHBIX. OgHAKO B OOIBIITMHCTBE CIIy4aeB TPUTTEPH OyayT paboTaTs OBICTpeE..
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YuTHTe, YTO KOMaHIa COPY UTHOPUPYET IIpaBuia. Ecu BE XOTUTE BCTABUTD TaHHEBIE C TIOMOIIIBIO COPY,
BaM IPHUOETCS KOMWPOBAThH MX CPpal3y B HYXKHYIO MOYepHIOI TabGNuIly, a He B rIaBHyI0 TaOmuily. C
OPYTOM CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TaK UTO C TPUTTEPAMH BHI CMOXKETEe HUCITOIh30BaTh €€
OOBIYHBIM 00pa3oM.

Emé oguH HEeJOCTATOK MOAXO0MAa C ITPaBUIaMU CBSI3aH C HEBO3MOIKHOCTBHIO BHIAATDH OIIUOKY, €CJIU [IO-
OaBnsseMas CTpPOKa He IoOAIazaeT HU IIOA OOHO U3 IIPaABUJI; B 3TOM Cilydae JaHHBIE IIPOCTO IIOMamyT
B I'JIaBHYIO TaOmuiy.

6. Yoemgutech B TOM, YTO TIIapaMeTp KoHurypamum constraint exclusion He BBHIKITIOYEH B
postgresqgl.conf. B IDOTUBHOM ClIy4ae foUYepHUEe TaGIUIbl MOTYT CKAHUPOBATHLCS, KOTA 3TO HE Tpe-
oyeTcs.

Kaxk yzkKe MOXKHO IOHSTB, AJIS Peajiu3allii CJIOKHOM mepapxuu Tabmuil MoxkeT motpeboBatbcsa DDL-kon
3HAUYUTENIbHOTO 00BbEMa. B maHHOM mpuMepe HaM IOTPebGyeTcss co3maBaTh MOUYEPHIO TalJIuIy KazKIbli
MecCHII, TaK 4To 6110 OB pa3yMHO HalMCcaTh CKPUIIT, hopMupyoomui Tpedyemsurit kog DDL aBToMaTHue-
CKHU.

5.11.3.2. O6cny>xuBaHume Tabnuul, CEKLMOHUPOBAHHbIX Yepe3 HacsnenoBaHue
Y1068l OBLICTPO YOAIUTh CTaphie JaHHBIE, IIPOCTO YOAUTE CTABIIYIO0 HEHYKHOUM JOYEePHIO TabIuily:

DROP TABLE measurement_y2006m02;

YToOH yOamuTh JOYEPHIO TAOMHIy M3 MepapxXuy HacledoBaHUS, HO COXPAHUTh K HeH OOCTYH KakK K
CaMOCTOSITEJILHOM TalbJIuIie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Yto6nl HOGABUTL HOBYIO AOYEPHIOK TAOIUITY [JI HOBBIX JaHHBIX, CO3MaiiTe MYyCTYIO HOYEPHIO TabIully
TakK Xe, Kak 10 3TOT0 CO3[aBajyu HadaJlbHEIe:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01" )
) INHERITS (measurement);

Mo2KHO TakXe C03[aTh HOBYIO TaOIUIly ¥ HAIIOJHUTDL €€ JaHHLIMU A0 HoOaBJIeHUS B MepPapXUIo TabJIuiI.
9TO IMO3BOJIUT 3arpPy3UTh, IPOBEPUTH U ITPU HEOOXOOAUMOCTH ITpeoOpa30BaTh JaHHEIE N0 TOTO, KAaK 3aIIpo-
CHI K TJIaBHOM TabJIMIlE CMOTYT UX YBUETD.

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 OOIIOINIHHUTEIIbHA4Yd IIOOI'OTOBKA OAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHumn
C peaJ‘[I/ISaHI/IefI CEeKIIMOHNPOBAHU Yepe3 HaClleJOBaHUEe CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHNA:

* Cucrema He MOXKET IIPOBEPUTH aBTOMATHUYECKH, SBIISIIOTCS JIX BCE OTPaHUYeHUsI CHECK B3aUMHO HC-
KiTiogaromuMu. [ToaTomy 6e3onacHee OymeT HamucaTh M OTJIAOUTE KoM A1t GOPMHUPOBAHUS TOYED-
HUX TAOIUIl U CO3TaHUS W/UIU U3MEHEHUS CBSI3aHHBIX 00BEKTOB, YeM [ejIaTh 9TO BPYYHYIO.

e HHpekCH W BHEIIHHE KITIOYHM OTHOCSATCS K OIpenesIeHHON Tabulle, HO He K e€ nepapxuu HaclienoBa-
HUS, IO3TOMY C HUMU CBSI3aHBI MOIOJTHUTEJIbHEIE OTPDAaHUYEeHN .

» Iloka3aHHEIE 3I€Ch CXEMEI IIOAPA3yMeBAIOT, YTO KIII0YEBOM CTOJIOEI] (MIK CTOJIOIEI) B CTPOKE HUKO-
ra He MEHSIeTCS, WM MeHSEeTCsI He HaCTOJIBKO, YTOOBI CTPOKY HOTPe60BAIOCh IEPEHECTH B APYTYIO
cek1uio. Ecnu ke MOMBITaThCS BEIIOJIHUTh TAKOM OmepaTop UPDATE, ITIPOM30UAET omnbKa 13-3a Ha-
pylIeHus orpaHuYeHus CHECK. Ecimu BaM HYy2KHO 00paboTaTh U TakKue CJiydau, Bl MOXKETE YCTaHO-
BUTBb OOXOMASIINE TPUTTEPHI Ha 0OHOBJIEHNE B TOYEPHUX TabJullax, HO 3TO ellé OOJIbIe YCI0XKHUT
yIpaB/IieHUEe BCel KOHCTPYKILUEN.
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* Ecnu BB BHIIOJIHSIETE KOMAHOEL VACUUM UM ANALYZE BPY4YHYIO, He 3a0bIBaiiTe, UTO UX HYKHO 3allyC-
KaTh OJIs KaX[Oo# qodyepHel Tabnunel B ornenbHocTU. KoMaHnma

ANALYZE measurement;
o0paboTaeT TOMBKO IIaBHYIO TabIHITy.

* OmepaTophl INSERT C IPEIJIOKEHUSIMU ON CONFLICT CKOpee BCcero He 6ymyT paboTaTh 0XKUOaeMbIM
006pa3oM, Tak Kak JeMCTBHe ON CONFLICT IpeAnpUHUMaeTCs TOJIbKO B ClIy4ae HapylIeHUN YHUKAIb-
HOCTHU B YKa3aHHOM I1€JIeBOM OTHOIIIEHUHY, a He ero JOYEePHUX OTHOIIEHUIX.

e [Ins HampaBlIeHUS CTPOK B HYKHBIE OYepHUE TaOIUITEl MOTPEOYIOTCS TPUTTEPHl UK ITPaBHUila, ec-
JI TOJIPKO MPUJIOZKEHNEe He 3HAaeT HeIIOCPEICTBEHHO O CXeMe CEeKIIMOHMPOBaHuA. Pa3paboTaTh TPUT-
repsl MOXKeT OBITH TOBOJILHO CJI0XKHO, U OHHM OymyT paboTaTh ropa3mo MeajieHHee, YeM BHyTpPeHHee
pacrpemesieHre KOPTeXel IIPU AeKJIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. OTCce4yeHue ceKuum

OmceueHue ceKkyull — 3TO TPUEM ONITUMMU3ALMHK 3aMIPOCOB, KOTOPHIM yCKOPSeT paboTy ¢ meKIapaTUBHO
CEKIIMOHMPOBaHHBIMU Tabnmuiamu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOIYaHHI
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';

Be3 oTceueHusi cekluil IMOKalaHHBIM 3allpoC [OIXKeH OymeT IMPOCKAaHWUPOBATh BCE CEKIIUM TabIUITHI
measurement. Korma orcedyeHue ceKnuil BKIIIOUEHO, IIJIAHMPOBIIUK paccMaTpUBaeT OIperesieHne KaxK-
IOM CEeKIUU U MOXKET 3aKJII0YUTh, YTO KaKylo-MubO0 CEKIIMI0 CKaHMPOBATh He HYXKHO, TaK KakK B Hel He
MOZKeT OBITH CTPOK, YOOBJIETBOPSIOIINX TPEAJIOKEHUI0 WHERE B 3ampoce. Korma mimaHUPOBIIUK MOXKET
cIOeJaTh TAKOM BEIBOA, OH MCKIII0OYAeT (0mcekaem) CEeKIHUIO U3 IJIaHa 3amrpoca.

Ucnoneays komauny EXPLAIN u mapaMmeTp KoHburypaiuu enable partition pruning, MoXHO yBUAETH
OT/IMYHUe IIJIaHa, B KOTOPOM OBIIM OTCEYEHHI CEKI[UY, OT MJjlaHa 6e3 oTceueHUsA. TUIUYHBLIN HEOITUMU3HU-
POBaHHEIM MJIaH IOJI TAKOU KOHGUTypaluu Tabmullel OyaeT BHITISAOETh TakK:

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)
-> Seqg Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
-> Seqg Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007mll (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007ml2 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEKOTOPEIX UM BCEX CEKIIMSIX MOXKET NPUMEHSIThCS He MOJIHOe IIOCIeOoBaTeIbHOe CKaHHPOBaHUEe, a
CKaHWpPOBaHUE 110 UHAEKCY, HO OCHOBHAs HIes IIpUMepa B TOM, UTO IJI YOOBIETBOPEHUS 3alpoca He
HYXHO CKaHMPOBATh CTaphle CeKIuu. M Korma MBI BKIIOYaeM OTCEYEHHEe CEKIMM, MBI II0JIydyaeM 3Ha4yu-
TeNbHO 00Jiee 3(pHeKTUBHEIN IJIaH, JAIOIIUN TOT XK€ pe3yabTaT:

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)
-> Seq Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
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Filter: (logdate >= '2008-01-01'::date)

3aMeThbTe, YTO MEXaHU3M OTCEYEeHUS CEeKIUil YUUTEIBAET TOJIBKO OIPaHMUYEeHUs, Olpefe/léHHbIe HESIBHO
KJII0YaMH{ CeKIIMOHWPOBaHMS, HO He Hanuuue UHAeKCOoB. [loaToMy onpenensaTs MHOEKCH OJIs CTOJIOIIOB
KJrouda He 06s3aTenpHo. HykKHO i co3maBaTh UHAEKC [OJIS OIPeNe/IEHHON CeKIMK, 3aBUCHUT OT TOT'O, Ka-
KVIO 9aCTh CeKIMU (MeHBIIYI0 WX OOJIBIIYIO), II0 BAlllUM IIPeCTaBlIeHUsIM, OyoyT CKAHUPOBATh 3aIIPOCHI,
obOparraromuecs K 3Tol cekiuu. MHnekc Oymer moe3eHd B I€PBOM CiIydae, HO He BO BTOPOM.

OTceueHUuEe CEKIINI MOXKET IIPOU3BOOUTHECA HE TOJIBKO ITPH ITIJIaHWUPOBaHNU KOHKPETHOI'O 3alipoCa, HO U B
IIpoiecce ero BEIIIOJIHEHU . Bnaronapﬂ 3TOMY MOXKET OBITH OTCEYEHO OOJIbIIE CeKIIUM, Koraa YCIIOBHEBIE
BEIPpA2KEHUA COOepP2KaT 3HAaYEeHHU s, HEN3BECTHRIE BO BPpEM IIJIaHUPOBAHU A, HAIIPDUMED IIapPpaMeTpPHI, OIIpe-
I[eJ'IéHHI:Ie orrepaTopoM PREPARE, 3Ha4YeHHs, IIOJIydaeMble M3 IIOA3alIpOCOB, MJIM IIapaMeTPHU30BaHHBIE
3Ha4YeHusd BO BHYTpeHHeI;I CTOPOHE COoeIuHEeHHNsA C BIIO2ZKEHHBIM ITUKIJIOM. OTceueHUnE CEKIUU B IIpornecce
BEITIIOJTHEHH A 3aIlIpOCa BO3MOZKHO B ClIeAYyIoIlie MOMEHTEI BPDEMEHU:

e Bo BpeMs mOATOTOBKH IJIaHaA 3alpoca. B 3TOT MOMEHT MOXKHO OTCEYb CEKIIUH, YUYUTHIBasI 3HAUESHUS
rmapaMeTpPOB, U3BECTHHIE ITPU ITOATOTOBKE BHIITOJIHEHHs 3ampoca. CeKIuu, OTCeYEHHBIE Ha 9TOM 3Ta-
e, He OyAyT BUOHBI B BHIBOMIE EXPLAIN MM EXPLAIN ANALYZE. MX 06111ee KOJIM4YECTBO MOXKHO OIIpe-
OeIUTh II0 CBOMCTBY «Subplans Removed» B BEIBOJie EXPLAIN. BaXHO OTMETHUTh, UYTO CEKIIUH, OTCE-
4yEéHHBIE Ha 9TOM 3Talle, OCTAIOTCs 3a0IOKMPOBAHHBIMY Ha MOMEHT HadaJjia BHIIIOJTHEHHUS 3aIrpoca.

¢ B mpoitecce coOOCTBEHHO BHITIOTHEHHUS MilaHa 3anpoca. OTceuyeHre CEeKIINM TaKXkKe MOXKET BHIIIOJI-
HSITBCSI Ha 9TOM 3Talle U M03BOIsIeT OTGUIHTPOBATL CEKIINU, UCIIONb3Ys 3HaYeHUsI, KOTOPhIE CTa-
HOBSITCSI U3BECTHBI, KOTMa 3alPOC BBIIOIHIETCS (aKTUUYECKU. B 4aCTHOCTH 3TO MOTYT OBITH 3HAYE-
HUS U3 IIOO3alPOCOB M 3HAYEHUS TapaMeTPOB BPEMEHMU BHITIOJIHEHN S, HAIIPUMED U3 ITapaMeTpH-
30BaHHBIX COEOUHEHUM C BIOXKEHHBIMU ITUK/IaMM. Tak KakK 3Ha4YeHUS TapaMeTPOB MOTYT MEHATD-
Cs MHOTOKPAaTHO IPHU BEIIOTHEHUHU 3alpoca, OTCeYeHNe CEKIIUU BHITIOMHAETCS IIPpU U3MEHEHUHU JIIO-
0oro 13 mapaMeTpPoOB, aHATU3UPYEMbIX MEXaHU3MOM OTCceueHus. YToObI OmpenenuTh, ObIIN IU CeK-
WY OTCEYEHHl Ha OJaHHOM 3Talle, Hy?KHO BHUMAaTEJIbHO U3YYUTh CBOMCTBO 1oops B BEIBOAE EXPLAIN
ANALYZE. IToAmmaHbl, COOTBETCTBYIOIINE PA3HBEIM CEKIIUSIM, MOT'YT UMETh pa3Hble 3HaUeHUs, B 3aBU-
CHUMOCTH OT TOT'O, CKOJIBKO Pa3 OHH OTCEKAaJICh BO BPEMsI BHIIIOJIHEHMUSA. HEKOTOpHIE U3 HUX MOTYT
Jaxke UMeTh 3HaueHle (never executed) (HHKOTTA He BHIIOJIHSJINChH), €CJIM OHU OTCEeKaJIuCh BCe-
roa.

OTceuyeHMe CEKIMH MOXKHO OTKJIIOUUTH, BOCIIOTb30BaBIIKUCH TapaMeTPoM enable partition pruning.

IIpumMeuyaHnue

B HacTos11IeEe BpeEMS OTCEUYEHHNE CEKIIUM B IIPOIleCCe BHIIIOTHEHUS PACIPOCTPaHsIeTCs TOJIBKO Ha
Y3JIBl TUIIA Append U MergeAppend. 171 y3/10B TUIla ModifyTable IIOAOEPKKa OTCEYEHUSA CeKITU
TOKa He peajin30BaHa, HO BIIOJTHE BO3MOXKHO, YTO OHA IOSIBUTCS B OymyIux Bepcusix Postgres Pro.

5.11.5. CeKUMOHUMpPOBaHUE U UCKJIIOYEHUE NO OrpaHu4YeHu1o

HckaoueHue no 0epdHUYeHur0 — TPUEM ONTUMHU3ALMUK 3aIPOCOB, MOOOOHBIA OTCEYEHUIO CEKIIHH.
[Ipexkae BCeTO OH IMPUMEHSIETCS, KOT{la CEeKIMOHUPOBAHWE OCYIIECTBISIETCS C UCIIOIb30BaHUEM CTapo-
ro MeTona HacJIeOOoBaHU, HO OH MOXKeT OHITh MOJIe3€H M [Jis OPYTUX Ile/Iel, BKIYas OeKIapaTUBHOe
CEeKIIMOHHPOBAHKE.

HckmoueHne 10 OTpaHNYeHHIo paboTaeT BO MHOTOM TaK ke, KaK ¥ OTCEYeHHNe CEKLUH; OTIIUYNE COCTOUT
B TOM, UTO OHO HCIIOJIb3yET OTPAaHUYEHUsT CHECK BCeX Tabmull (I03TOMY OHO TaK ¥ HA3bIBAETCS), TOTHA
KaK [JIsT OTCeYEeHUs CEeKITNH UCTIOMb3YIOTCS TPAHUIIBI CEKITUY, KOTOPHIE CYIeCTBYIOT TONLKO B CIy4ae fie-
KJIapaTUBHOTO CEKIIMOHUPOBaHus. EIé oqHO pa3iuyue COCTOUT B TOM, UTO MCKIIOYEHUE IO OTpaHuve-
HUIO MPUMEHSAETCS TOJIFKO BO BpeMs IJIaHUPOBAHUS; BO BpeMS BEIIOTTHEHUS CEKITUH U3 TIJTaHa YOAISIThCS
He OymyT.

To, 4TO UCKIIOYEHHUE I10 OTPaHHUYEHUIO HCIIOJIb3YEeT OTrpaHuYeHUus1 CHECK (BCmemcTBUE YETr0 OHO pa60Ta-
eT MedJieHHee OTCeYeHUs CEeKITUi), MHOTma MOXKeT OBITL U IIPpEenuMyHIieCTBOM. OFpaHI/I‘{eHI/IH MOTyT OBITH
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OoIIpenesieHbl Jaxe OJid OEeKJIaPAaTUBHO CEKINOHUPOBAHHBIX Ta6.TII/II_[, B OOIIOJIHEHME K BHYTPEHHUM I'DAHU-
IIaM CEKIINM, ¥ TOTOa HUCKIII0YEeHHUE I10 OT'PAaHHUYEHHNIO CMO2XKeT OOIIOTHUTEJIbHO Y6paTb HEKOTOpPkhkIe CEKITUU
K3 IIJIaHa 3aIIpocCa.

ITo ymomuanuio napameTp constraint exclusion umeeTr 3HadeHHE He on U He off, a IPOMEXKYTOUHOE (U
PEKOMeHOyeMOe) 3HaUYeHME partition, IPU KOTOPOM 3TOT MPUEM OyIET MPUMEHSITHCS TOJIBKO K 3aIpo-
caM, TOe IPennoIoXUTEeNbHO OYOyT 3ameiiCTBOBaHbl TabIUIlbl, CEKITMOHUPOBAHHBIE C MCIIOJIb30BAaHNEM
HacJieqoBaHUs. 3HaUYeHUe on 00S3bIBAET IVIAHUPOBIINK IIPOCMATPUBATh OrPaHNYEeHUsT CHECK BO BCeX 3a-
Ipocax, faxke B CaMBIX IIPOCTHIX, THe BEIUTPHIII OT UCKITIOYEHNS 110 OTPaHUYEHNI0 MalOBEPOSITEH.

ITpuMeHs ST UCKITIOYEHUS 110 OTPaHUYEHUI0, HEOOXOMMMO YYUTHIBATE CIEAyIOIee:

e HWCKIo4eHue 10 OT'PaHUYEHUIO IIPUMEHAETCA TOJIBKO IIPU IIJIaHUPOBAHUHU 3alIPpOCa, B OTJIIN4YHKE OT OT-
Ce4YeHu: CeKI_[I/Ifl, KOTOpPO€ MOXKeT OCYLIECTBJIATECSA U IIPU BHIIIOJIHEHUHW 3allpocCa.

* HckmouyeHHe M0 OTPaHWYEeHUI0 PaboTaeT TOTBKO KOTa MPeAIoKeHne WHERE B 3alTPOCE COTEPIKUT
KOHCTAHTHI (MJT¥ TIOTyYaeMble U3BHE TapaMeTpr). Hanmpumep, cpaBHEHUE C HETOCTOSHHON (QYHK-
umel, TaKOM KaK CURRENT_TIMESTAMP, HEJIb3sI ONITUMHU3UPOBATh, TaK KaK IJIAHWPOBIINK HE MOXKET
3HaATh, B KaKyIO JOYEPHIOI TabIuIly monaméT 3HauyeHne QYHKIWY BO BPEMSI BLITIOJTHEHUS.

e OrpaHuYeHusI CEeKIUI OOJIKHEI OBITH IIPOCTLIMH, HHAYE IIJIAHUPOBIINK HEe CMOXKET BLIYHCIINTD, Ka-
KHe modyepHue TabJuIlEl He Hy2KHO o60padaThiBaTh. [IJ15T CEKITMOHUPOBAHUS 110 CIIMCKAaM MCIIOIb3YH-
Te IMPOCTHIE YCIIOBUS Ha PaBEHCTBA, a OJIS CEKIIMOHUPOBAHUSA I10 AHUala30HaM — HOPOCTBIE IPOBEPKU
OMaIa30HOB, IOHOOHEE TOKAa3aHHLIM B IpUMepax. PEeKOMeHOyeTCsI CoO3MaBaTh OrPAaHUYEHUST CEKIINH,
comepIKalllye TONbKO TAKHWE CPABHEHUS CEKLIHMOHUPYIOIIUX CTOIOIIOB C KOHCTAHTAMHU, B KOTOPBIX HC-
MMOJIb3YIOTCS OIIePaTOPHI, MOOOepKUBaOIINe B-gepeBnbsi. 9TO 0OBSICHSIETCS TEM, YTO B KITIOUE CEKITH-
OHUPOBAHUS OOIIyCKAIOTCS TOJIBKO TaKHe CTOJIOIb, KOTOPBIE MOTYT OBITH MPOMHOEKCHUPOBAHEI B B-
mepese.

e [Ilpu aHanmM3e OIS UCKIIOYEHHUS [0 OTPAaHUYEHUIO UCCIIeOyIOTCS BCe OTPAaHNYEHHs BCeX MOUYEPHUX
TabJINI], OTHOCSIITNXCS K TJIaBHOM, TaK YTO IIPHU OOJIBIIIOM HX KOJIMYECTBE BpeMs IJIaHUPOBAHUS 3a-
ITPOCOB MOXKET 3HAUYUTEJIbHO YBEJIMUYUTLCS. [I09TOMYy yCTapeBIINi BapuaHT CEKITMOHUPOBAHUS, OC-
HOBaHHBIN Ha HacliegoBaHuH, OymeT paboTaTh XOPOIIO, IT0OKa KOJIUYECTBO HOUEePHUX TaOIHIl He IIpe-
BRIIIIAET IPHUMEPHO CTa; He MBEITAWTEeCh MPUMEHSTEL €T0 C TEHICSYaMU JOYEePHUX TaOIIHII.

5.11.6. PekoMeHpauum no AeKjiapaTUBHOMY CEKLLMOHUPOBAHMUIO

K CEKIITMOHHWPOBAaHHWIO TaOTUITHI cienyeT IOoAXOOUTh IIPOAYMAaHHO, TaK KaK HeyOoadHO€ pellleHrue MOXKeT
OTPHUILIATEJIEHO IIOBJINATE Ha CKOPOCTE IIJIaHUPOBaHHWA M BEIIIOJIHEHUWSA 3alIPOCOB.

OOHUM M3 CaMbIX BaXKHBIX (PaKTOPOB SBISIETCSA BHIOOP CTOOIIA MJIM CTOJIOIIOB, II0 KOTOPHIM OYOYT CEK-
IMOHWPOBATHCS BaIllK AaHHBIE. HaCTO ONTUMaIbHEIM OyIeT CEKIIMOHUPOBAHME II0 CTOJIOIY Uy Habopy
CTOJIOIIOB, KOTOPHIEe IIPAKTUYECKM BCerfa IPUCYTCTBYIOT B IIPedJIoKEeHUU WHERE B 3alpocax, obpalia-
IOIIUXCS K CeKIMoHupyeMou Tabmune. IIpenioxenuss WHERE, COBMECTUMEIE C OTPAaHUYEHUSIMU IDAaHUI]
CEKIIUY, MOTYT IIPUMEHATHLCS OIS YCTPaHEHUSI HEeHYXKHEBIX [JIS BBHIIIOIHEHUS 3ampoca ceknuii. OgHaKo
HaIu4Yue OTPaHUYEHMM PRIMARY KEY MJIM UNIQUE MOXKET HONTOJKHYTH K BRIOOPY M OPYTUX CTOJIOIIOB
B Ka4YeCTBe CEKLIMOHUPYIOMKX. TakKe Ipu IJIaHUPOBAHUM CEKIIMOHUPOBAHUS CIeAyeT IIPOayMaTh, KakK
OynyT yoansaThbCs maHHbIe. CEeKIMIO IIeJITMKOM MOXKHO OTCOEOUHUTEL 0YE€Hb OBLICTPO, II09TOMY MOXKET UMETh
CMEICTT pa3paboTaTh CTPATErHI0 CEKITMOHUPOBAHMUS TaK, YTOOBI MacCOBO yHaiseMble JaHHBIE OKa3hbIBa-
JIUCh B OOHOU CEKITUH.

Tak’ke Ba’XKHO TPABUIILHO BHIOpPATh YKMCJIO CEKIIWHM, Ha KOTOphie OymeT pa3buBaTbcsa Tabmuua. Ecim mx
OymeT HemOCTaTOYHO MHOTO, MHAEKCH OCTAHYyTCS OONBITMMU, HE YIYYIIUTCSH U JIOKAJIBHOCTh HAaHHBIX,
BCJIEICTBME YETO TIPOIEHT MOMafaHuil B KeIll OKaxKeTcst HU3KuM. OTHAKO U MTPU CIIUIIKOM OObIIIOM KO-
JINYECTBE CEKLUWH BO3MOXKHEI TPO6ieMbl. C GOTBIIUM KOTUYECTBOM CEKLIUY YBETUYUBAETCS BpeMs Tijia-
HUPOBAHUS ¥ HNOTpebiieHre MaMsATH KaK IIPX IIIaHWPOBAHUM, TaK U IIPU BLIIIOJIHEHWH 3aIlIPOCOB, O UEM
pacckaswiBaeTcs ganee. BeiOupas CTpaTeruio CEKIMOHUPOBAHUS TaOMUIIE, TAKXKeE BaXKHO YYUTHIBAThH, Ka-
K¥e U3MEHEHUs MOTYT MPOU30UTH B OymyiueM. HampuMep eciy BB peIIuTe CO30aBaTh OTAENbHBIE CEK-
LMY OJI KaXKO0T0 KJIMEHTa, ¥ B JAHHBIM MOMEHT Y BaC BCETO HECKOIBKO OOBITNX KITMEHTOB, IOAyManTe,
4yTOo OYIeT, ecliu Yepe3 HeCKOJIBKO JIET ¥ Bac OyAeT MHOTO MEJIKUX KJIMEHTOB. B 9TOM ciiydyae MOXKET ObITh
JIy4Ilie IPOU3BECTH CEeKIIMOHHUPOBaHUe 110 XeIny (HASH) ¥ BEHIOPaTh Pa3yMHOE KOJIMYEeCTBO CEeKIIHH, HO He
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CO3aaBaTh CEKIHHU I10 CIIUCKY (LIST) B HagexXKOe, YTO KOJIMYECTBO KIIMEHTOB He YBEIIUYUTCA OO0 TaKou
CTEeIl€eHH, YTO CeKIITMOHMPOBaHKE NJaHHEBIX OKaXKeTCsA HEIIPaKTUYHBIM.

BnoxeHnHOE CEKIIMOHHWPOBaHMKE IIO3BOJIAE€T OOIIOJIHUTEJIbHO Pa3[deJINTh T€ CEeKIIMK, KOTOPHhIE IIPENIIOJIO-
2KHUTEJIbHO OKaXKyTCsA OoJbIIe Opyrux. Takzke MOXKHO MCIIOJIb30BaTh CEKIIMOHHNPOBaHMeE II0 AHalla30HaM C
KJIIOYOM, COCTOSALINM M3 HECKOJIBKHUX CTOJ'I6I_[OB. Ho IIpu mo60oM u3 IIOOXO0OO0B JIETKO MOZKET IIOJIYUYUTECA
CJIUIIIKOM MHOTO CEKIIMM, TaK 4TO PEKOMEeHOyeTCd UCIIOJIb30BATh UX OCMOTPHUTEJILHO.

BaxkHO yYHUTHIBaTh U3AEPXKKU CEKIIMOHUPOBAHUSA, KOTOPhIE OTPazkKaloTCs Ha IIJIaHUPOBaHUU U BHIIIOJIHE-
HUU 3a0pocoB. [IITaHUPOBUINK 3aIIPOCOB OOBIYHO MJOBOJILHO HEIIJIOXO0 CHPAaBSIETCS C UePapXUusSMU, BKITIO-
YaIOIIUMU [0 HECKOIBKUX THICSY CEKIUM, €CJIN IIPU BHITIOJTHEHUY TUIIMYHBIX 3alIPOCOB MY YIOAaETCS OT-
ceub MOYTH Bce ceknuu. OOHAKO KOrfa II0CJIe OTCeYEeHHUS OCTAETCS OOJBINOe KOIHMYECTBO CEKIINi, BO3-
pacTaeT U BpeMs MJIaHUPOBAHUS 3aIllpoOCOB, U 00BEM mOTpebnsieMolt maMATH. B HaubGonbile CTeIeHu
9TO KacaeTcsi KOMaHM UPDATE ¥ DELETE. Hajmuuue 6O0JIBIIIOT0 KOIUYEeCTBa CEeKIINHU HeXXelaTeJIbHO eIé 1
IIOTOMY, YTO IMOTpebIeHne NaMsITH CEPBEPOM MOXKET 3HAaYHUTEJIbHO BO3PacTaTb CO BpeMeHeM, 0COOeHHO
KOoTra MHOXKECTBO CEaHCOB 00paIIaiTCsa KO MHOXKECTBY CEKIUM. DTO OOBSICHSIETCS TeM, UTO B JIOKAJIb-
HYIO TaMATh KazK 0TI 0 CeaHca, KOTOPBIM 00palllaeTcst K CeKIIUSIM, HOJIZKHEI ObITh 3arPy2KeHbI MeTafaHHbIe
BCeX 3THUX CEKIIHUU.

C Harpy3ko#, npucyuiei nHGOPMAIMOHHEIM XPaHUIUIIAM, MOXKET UMETh CMBICJI CO30aBaTh OOJIBIIE CEK-
uui, yeM c Harpy3koi OLTP. Kak npaBuio, B “HGOPMALMOHHBIX XpaHUIINIIaX BpeMs IIJITaHUPOBaHUS 3a-
IIpoca BTOPOCTENEHHO, TaK KakK ropa3no OOJIbIlle BpeMEHU TPATUTCS Ha BHIOJIHEHWe 3ampoca. OpgHa-
KO IIpu JTI000M THIIe HAarpy3KW BaKHO NPUHUMATH IPABUJIPHEIE PEIIeHUWs Ha PaHHEHW CTafuu peanmsa-
1MUY, TaK KaK IPOLECC TePeCeKINOHUPOBAHUS TabInI] 00IbIIOT0 00 bEMa MOXKET 0Ka3aThCs YPE3BEIYANHO
ONIUTENTBbHEIM. [[JI ONTUMHU3aluy CTPATETUU CEKIIMOHUPOBAHMS YacTO OBIBAET IOJIE3HO IPEIBAPUTEILHO
SMYIMPOBATH 0XKMUOAEMYI0 HAarpy3kKy. Ho Hu B KOeM ciiydae HeJb3s M0JIaraTh, YTO YeM OOJIbIle CEeKIINH,
TEM JIydIlle, paBHO KakK ¥ Ha0060POT.

5.12. CTopOHHMeEe paHHble

Postgres Pro wactuuyHo peanusyeT cnenupuranuio SQL/MED, mo3Bonss BaM o0pallaTbCs K TaHHBIM,
HaXOMSAIIUMCST CHapPyKHU, UCITOIb3ys 00br4HbIe SQL-3anpockl. Takre maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME HaHHBIE OOCTYIHH B PostgreSQL uepes3 06épmkKy cmopoHHUX OaHHbiX. OBEPTKa CTOPOHHUX
OaHHBIX — 3TO OMOJIMOTEKa, B3aUMOOEHCTBYIOIIAs C BHEIITHMM HCTOYHHUKOM TaHHBIX ¥ CKPBIBAIOIIAS B Ce-
Oe BHyTpeHHHEe 0COOEHHOCTHY IMOIKIIOYEHUS U IOJIydeHUs JaHHbIX. HeCKOIbKO TOTOBBIX 0OEPTOK Ipeo-
CTaBISIIOTCS B BUAE MOOYJie# contrib ; cM. [Ipunoxkenue F. Takke BbI MOXETe HaWTH APyrue o0EPTKH,
BBIITYCKaeMbIe KaK [IOTIOJIHUTEIIbHBIE TPOAYKTH. ECliu HM 0fiHa M3 CYIIeCTBYIOMNX OOEPTOK Bac He yCTpa-
WBaeT, BbI MOXKETe HallMcaTh CBOIO coOCTBeHHYIO (cM. ['maBy 53).

YT0OBI 00PATUTLECSA K CTOPOHHUM JAHHBIM, BEI JOJIZKHEI CO30aTh 00BEKT CIMOPOHHUIL cepsep, B KOTOPOM
HacTpauBaeTCs MOAKJII0OYeHHEe K BHEIIHEMY MCTOYHMKY [aHHBIX, OIPENesioTCs IlapaMeTpPhl COOTBET-
CTBYyIOIIEN OOGEPTKH CTOPOHHUX HAHHBIX. 3aTE€M BHI HOJIZKHBI CO3[aTh OOHY HJIM HECKOJIBKO CIMOPOHHUX
mabauy, OIpenesiuB TeM CaMbIM CTPYKTYPY BHEITHUX HaHHHIX. CTOPOHHME TaOIUIIBI MOXKHO MCIOJIh30-
BaTh B 3aIlpocCax Tak zKe, Kak 1 00BYHbIe, HO UX MaHHBIE He XPaHSATCS Ha cepBepe Postgres Pro. [Tpu Kax-
mom 3ampoce Postgres Pro obGparmaeTcss K 00EpPTKe CTOPOHHUX OJAaHHBIX, KOTOpPAasi, B CBOIO oYepenb, IOJTy-
YaeT HaHHBIE U3 BHEIIHETr0 UCTOYHUKA WU IlepenaéT ux eMy (B cnydae komaHn INSERT unu UPDATE).

ITpu o6palleHny K BHEIITHUM JaHHBIM YOAJIEHHBIN UCTOYHUK MOXKET NOTPe60oBaTh ayTeHTU(PUKATNY KITH-
eHTa. COOTBETCTBYIOIIYE YUETHLIE HaHHBIE MOXKHO IIPEIOCTAaBUTEL C IIOMOIILI0 CONOCMAasaeHull Noab30-
sameJiell, TIO3BOJIIIONINX ONPENEeNINTh B YaCTHOCTH UMeHa U I1apoJid, B 3aBUCUMOCTH OT TeKYIIel pou
nonb3oBaTensa Postgres Pro.

OonmonuuTenbHy0 nHpopMmaluio Bh HaiméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. Opyrue o0beKTbl 0a3 paHHbIX

Tabnulel — LEeHTpalbHble 00BEKTH B CTPYKTYPE PESIIMOHHON 0a3bl JaHHHIX, TAK KaK OHU COmepzKaT
BaIu maHHbIe. Ho 3TO He eqUHCTBEHHEIE 00BEKTHI, KOTOPHIE MOT'YT B HEH CYIIIeCTBOBaTh. [IOMHUMO HUX BEHI
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MOJKeTe CO3[aBaTh U UCIIOIb30BaTh OOBEKTH U IPYTUX TUIIOB, IPU3BaHHLIE COEIATh yIIPABJIEHNE TaHHEI-
Mu 3¢ derTuBHEE U ynoOHee. OHU He 00CYKOAIOTCS B 9TOM I'JIaBe, HO MBI IPOCTO EPEYUCIINM HEKOTOPHIE
u3 HUX, 4TOOBI BEI 3HAIX 00 MX CYIIIeCTBOBAHUM:

e IIpencraBneHus

e OyHKUMH, IPOLENYPHl U OllepaTOPhI
e Tumnsl JaHHBIX U JOMEHEI

e Tpurreps! u IIpaBusa Iepes3anucu

ITogpo6GHEEe COOTBETCTBYIOIIHME TEMBI OCBelnaTcs B Yactu V.

5.14. OTCcne)>xXuBaHue 3aBUCMMOCTEMN

Korma BB co3paéTe CI0KHBIE CTPYKTYPH 0a3 HaHHBIX, BKIIOYAOIINe MHOXKECTBO TabIuIl C BHEITHUMU
KJII0YaMU, TPEICTAaBJIEHUSIMU, TPUTTepaMu, QYHKIMSMHU U T. I1., BBl HESTBHO CO3[IaéTe CETh 3aBUCUMOCTEMN
Mexny obbpekTamMu. Hampumep, Tabnulla ¢ OrpaHUYEHUEM BHEITHErO KJTIoYa 3aBUCUT OT TaOIHIILI, Ha
KOTOPYIO OHA CCHIJIaeTCH.

711 coxpaHeHus IeJIOCTHOCTHU CTPYKTYPHI Bcel 6a3kl MaHHBIX, Postgres Pro He mo3BoJIAET yOaniaTh 00b-
€KTHI, OT KOTOPHIX 3aBUCAT Opyrue. Hanmpumep, nonkiTKa yaoanuTh Tabnuny products (MBI paccMaTpUBaIn
eé B [Tompasperne 5.4.5), OT KOTOPO# 3aBUCUT Tabnulla orders, IPUBENET K OMINOKe TPUMEPHO TAKOTO
ComepXKaHu:

DROP TABLE products;

OUIMBKA: vypnanutThb obbexT "Tabnuua products" Henb3d, Tak kKak OT HEro 3aBUCAT Ipyrue

INIOOPOBHOCTH : orpaHuuenue orders_product_no_fkey B orHomenun "Tabnuua orders" 3aBUCHUT
oT obwvekTa "Tabnuua products"

IIOOCKA3KA: IOng ymaleHusd 3aBUCHUMBIX OOBEKTOB HCHOONbL3yHTe DROP ... CASCADE.

Coo06iienue 06 omunbKe OAET IMOIEe3HYI0 MOACKAa3Ky: €CJIU Bhl HE XOTUTE 3aHUMAThLCS TUKBUIAIINEN 3aBU-
CHUMOCTeH II0 OTOEeIbHOCTH, MOXKHO BEITIOJTHUTD:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE 06'I>eKTBI, ad TaKXe 06”beKTBI, 3aBHUCHAIIIVE OT HUX, GYJIYT yYoaJiIeHbBl PEKYPCHUBHO. B sTtoMm
cinydae tabnuma orders ocTaHeTCs, a yoajleHo OyIeT TOJILKO €€ orpaHUYeHne BHEIIHEero Kilova. Yaane-
HHWEe He PACIIPOCTPAaHUTCA Ha Opyrue 06'beKTbI, TaK KaK HU OOUH Oﬁ"beKT Heé 3aBUCHUT OT 3TOI'O OrpaHu-
YeHHusd. (ECJ‘IH BBEI XOTHUTE IIPOBEPUTH, UTO HpOPI30ﬁJZ[éT IIPU BBIIIOTHEHUH DROP ... CASCADE, 3allyCTUuTe
DROP 6€3 CASCADE u ImpouuTauTe NogposHOCTH (DETAIL).)

I[TouTu BCe KOMaHOLI DROP B Postgres Pro IIoOOep>XKUBAIOT YKa3aHue CASCADE. KoHeuHO, B BO3MOXKHBIX
3aBHUCHMOCTEH 3aBHUCHUT OT THUIIa 00beKTa. BBl TakkKe MoKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIOYHUTE IIOBE€OEHKE 110 YMOJIYaHWIO, KOI'ma 00BEeKT MOXKHO YOAJIUTh, TOJIBKO €CJIKM OT HETO HEe 3aBUCAT
HHUKaKue Jpyrue.

IIpumMeuyanue

Craupgapt SQL TpebyeT siBHOTO yKa3aHUS RESTRICT WIKW CASCADE B KoMaHAe DROP. Ho aTo Tpebo-
BaHMe Ha caMOM [eJie He BRIIONIHsAeTCsS HU B ogHoM CYB]I, Ipu 3TOM OOHUM CHCTEMEI 110 YMOJTYaHUI0
IoApa3yMeBaroT RESTRICT, a Apyrue — CASCADE.

Ecnu B KOMaH[e DROP IIEPEUHNCISIOTCS HECKOJIBKO 00BeKTOB, CASCADE TpeOyeTCsl YKa3klBaTh, TOIBKO KO-
Toa eCTh 3aBUCUMOCTY BHe 3ajaHHOU rpynnel. Hanmpumep, B KoMaHOe DROP TABLE tabl, tab2 Ipu Ha-
JINYUY BHEIUIHEro KJII04a, CCHIJIAIOUIerocs Ha tabl M3 tab2, MOXKHO He yYKal3hlBaTb CASCADE, 4YTOOHBI OHa
BHIIIOJTHUJIACH YCIIEIIHO.

IIna monb3oBaTenbCKUX GyHKIIUN Postgres Pro oTcnekuBaeT 3aBUCUMOCTH, CBSI3aHHBIE C BHEIIIHE BUIU-
MBIMU CBOMCTBaMU GYHKIIUMH, TAKMMHU KaK TUIIBl apTyMEeHTOB 1 pe3yJibTaTa, HO He 3aBUCUMOCTH, KOTOPhIe
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MOT'YT OBITH BBISIBJIEHEI TOJILKO ITPU aHAIW3€e Tella QYHKIIMK. B KauecTBe mMpuMepa PacCMOTPUTE CIIedy-
IOIIUY CLIIeHapHUu:

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;

(Omtucanme ¢GyHKOUHE s3bIKa SQL MoxHO HaWTu B Pasmene 36.5.) Postgres Pro OymeT moHMMAaTh, YTO
(byHKIUSA get_color_note 3aBUCHUT OT THIA rainbow: IPH yHAJIEHUM TUNA OyOeT IPUHYOUTEJIPHO yhaa-
seHa QYHKIMS, TaK KakK THUII €€ apryMeHTa OKa3blBaeTcs HeompemenéHHBIM. Ho Postgres Pro e OymeTt
YYUTHIBaTh 3aBUCUMOCTh get_color_note OT TaGJNUIL my_colors U He YOANUT QYHKIIUIO IPU yOaJIEHUN
Tabnumel. Ho y aToro moaxopma ecTh He TOJIBKO MUHYC, HO M MJIIOC. B ciydae oTCyTCTBUS TaGJIMIILI 3Ta
dyHKIIMA ocTaHeTCss pabodell B HEKOTOPOM CMEICJIE: XOTS IIPU IOIBITKE BHIIOTHUTh €€ BO3HUKHET OG-
Ka, HO IIPY CO3[aHUU HOBOM TAaOIHUIILI C TEM XKe uMeHeM (QYHKIIMS CHOBa OymeT paboTaTk.
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NnaBa 6. Moandpukauma faHHbIX

B npeprimyieit rmaBe Mbel 00CyKOaiy, Kak co34aBaTh TaONUIE U OPYTUe CTPYKTYPHL OJIT XPaHEHUS OaH-
HbIX. Temeps NPUNIIIO BpeMs 3al0JIHUThL TaOIUIEl JaHHBEIMU. B 3TOM riaBe MBI paccKaxkeM, Kak noOas-
JISITh, U3MEHSTH U YOANATh JaHHBIe U3 Ta0IuI. A U3 CIeQyIoeil T1aBE BB HAKOHEI] Y3HaeTe, KaK U3BJie-
KaTh HyKHBIE BaM JaHHBIE U3 0a3bl JaHHEIX.

6.1. loObaBneHue paHHbIX

Cpa3sy 1mocie co3maHusi TaOIUIbl OHa HE COMEePKUT HUKAKUX HaHHBIX. [I03TOMYy, 4TOOB OHa OblIa MOJies-
Ha, B Heé mpexKae BCero Hy»KHO mo0aBUThL MaHHBIE. I10 CyTH maHHBIe HOOABISAIOTCS B TAOMHUIY IO OMHOMN
cTpoke. M XOTSI BHI KOHEYHO MOXKeTe MO0aBUTh B TaOJMIIy HECKOILKO CTPOK, MOGABUTh B HEE MEHBIIIe,
YyeM CTPOKY, HeBO3MOXKHO. Jlake ecjii Bbl yKa3bIBaeTe 3HAYEHUS TOJIbKO HEKOTOPHIX CTOJIOIIOB, CO30AET-
CsI TIOJTHAsI CTPOKA.

YTto06BI CO3TaTh CTPOKY, BH OymeTe mcronb3oBaTh KoMauay INSERT. B aToit KomaHAe He0OOXOOUMO yKa-
3aTh UM TaONIULE 1 3HaYeHus cToyi6oB. HanpuMmep, paccMoTpuM Tabiuily ToBapoB u3 ['1assr 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.

IToka3aHHAas BHIIIE 3aMIMCh MMEET OJMH HEJOCTAaTOK — BaM HEOOXOOMMO 3HATH ITOPSIIOK CTOJIOIOB B Tab-
nune. YTo6s n36ezKaTh 3TOT0, MOKHO IIEPEYUCIIUTD CTONOIE TBHO. Hampumep, crenyiomie 1Be KOMaH-
OBl MaOyT TOT K€ Pe3yJ/IbTaT, YTO U ITIOKa3aHHas 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)

MHoOrue C4uTaioT, 4TO JIy4quie BCerjga siBHO YKa3bIBaTh UME€Ha CTOJ'I6LIOB.

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');

Bropas ¢opma sBisieTca pacmupenueMm Postgres Pro. OHa 3amonHseT CTONOIB ClieBa 10 YHCIy Ilepe-
OAaHHBIX 3Ha‘-IeHI/If/'I, a BCe OCTaJIbHbIE CTOJ'IGI_IBI IIPUHUMAIOT 3HAYEHU 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):

95



Monuduraiyus TaHHBIX

INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO0 O3BOJISAET MCIIOJIb30BaTh BCE BO3MOXKHOCTH MexXaHu3Ma 3arnpocoB SQL (cM. ['maBy 7) O BEIUHCIIE-
HUS BCTABISIEMEIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkasi, kak INSERT, Ho ropa3no adpdekTuBHee. [JomTOMTHUTENBLHO 00 YCKOpe-
HUUM MacCCOBOU 3arpy3KM JaHHBIX MOXKHO y3HaTh B Paznene 14.4.

6.2. A13MeHeHue paHHbIX

Mogudukaliius JaHHBX, YK€ COXPaHEHHEIX B BII, Ha3kIBaeTCSI U3MeHeHneM. U3MeHUTh MOXKHO BCe CTPO-
KH TaOIuIlel, U060 IIOIMHOXKECTBO BCeX CTPOK, MO0 TOJIBKO M30paHHBIe CTPOKHU. KaxkOuIi cTosber mpu
9TOM MOXKHO MU3MEHATh He3aBUCHUMO OT OPYTHUX.

[t ”3MeHeHus JaHHBIX B CYIIECTBYIOIIUX CTPOKaX UCIonb3yeTcsa KoMmauma UPDATE. E#t TpeOyeTcs cie-
oyiomiasi nHGopMalu:

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 TaOnuIle eCTh TEPBUYHBIN KITI0Y (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIIN BHI €T0 UJIM HET), MOXKHO
OOHO3HAYHO afipeCcoBaTh OTHEJIFHEIE CTPOKHU, OIPENEIUB YCIIOBHE M0 IEPBUYHOMY KITIOUY. DTUM ITONb3Y-
I0TCSI TpaduYecKre WHCTPYMEHTH [jig paboThl ¢ 6a30¥ JaHHHBIX, JAIOIINEe BO3MOXKHOCTL PEaKTHPOBATh
OaHHBIE TI0 CTPOKAaM.

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’.

I[laBaiiTe pacCMOTPHUM 3Ty KOMaH[y moapobHee. OHa HAYMHAETCS C KII0YEBOTO CJIOBa UPDATE, 3a KOTO-
puIM uOeT uMs Tabauibl. Kak 00LIYHO, MM TaOIHITEI MOXKET OBITh 3aIllCAHO B IIOJTHOM (opMe, B ITPOTUB-
HOM Cllydyae OHa OymeT HaifeHa IO MyTH. 3aTeM HUOET KJII0YEBOEe CI0BO SET, 3a KOTOPBIM CIEAYeT UM
cTonllla, 3HAaK PaBEHCTBA U HOBOE 3HAYEHHE CTONI0Ia. ITUM 3HAUEHHUEM MOXKeT OBITh JTI000€e CKalsIpHOoe
BEIpa’KeHNe, a He TOJIbKO KOHCTaHTa. Hanmpumep, eciiu BE 3aXO0TUTE NOOHATE IIeHY BCcex ToBapoB Ha 10%,
9TO MOKHO CHe/IaTh TakK:

UPDATE products SET price = price * 1.10;

Kak BUOHO M3 3TOTO MpPHUMepPa, BEIpaXkeHMe HOBOTO 3HAUYEHUST MOXKET CCHIJTaThCS Ha CYIIEeCTBYIOIINE 3Ha-
YeHHsI CTOJIOIIOB B CTPOKE. MBI TaKxXKe OIYCTHUJIM B HEM IIpedJioKeHne WHERE. DTO O3HAYaeT, YTO OymyT
U3MEHEHHl BCe CTPOKY B Tabnuie. Ecnu xKe 3TO IpeIokeHne MPUCYTCTBYET, U3MEHSIIOTCS TOJIBKO CTPO-
KM, KOTOpPhIE COOTBETCTBYIOT YCJIOBHIO WHERE. 3aMeTbTe, UTO XOTS 3HAaK PAaBEHCTBA B IMPEIIOKEHUUN SET
00603HavYaeT omepanuio MTPUCBanBaHusI, a TAKOH e 3HaK B IMIPEAJIOKEHUN WHERE UCTIOTb3yETCS OJIST CPaB-
HEeHWUsI, 3TO He IIPUBOOUT K HEOOHO3HAYHOCTHU. V1 KOHEYHO, B YCIIOBUM WHERE He 00s13aTeJIbHO HOJIXKHAa
OBITH IPOBEPKAa PAaBEHCTBA, a MOTYT IPUMEHSThECS U OpyTHue omepaTopsl (cM. ['maBy 9). Heob6xomumo Tomb-
KO, 4TOOHI 9TO BHIPazKeHKe BO3BPAIllajio JOTHYEeCKUN Pe3yIbTarT.

B KOMaHOe UPDATE MOZKHO M3MEHHUTH 3HAYEHHUSA CPa3y HECKOJIBKUX CTOJ'I6].IOB, IIepevdYrCiIuB UX B IIPEOJIO-
JXKeHuu SET. Hampumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YaaneHue AaHHbIX

M= pacckasanu O TOM, KaK HOo0aBISAThH HAaHHBIE B TAOIUIBI ¥ KaK M3MEHSTh UX. Telmeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKA3aJiuCh He HYXKHEBL. Tak XKe, Kak go0aBiIsiTh HaHHBIE MOXKHO
TOJIBKO II€ILIMU CTPOKAMH, YOAJISATh UX MOXKHO TOJIBKO IIO CTPOKaM. B mpepsimyiiemM pa3gesne Ml OTMETH-
7, 4TO B SQL HET BO3MOKHOCTH HAMIPSIMYIO afpeCOBATh OTHAEJIbHEIE CTPOKH, TAaK YTO YIAIUTE N30PaHHbIE
CTPOKH MOZKHO, TONBKO CHOPMYIMPOBAB [JI HUX MOAXOAsAIIne ycinoBusi. Ho ecnu B Tabnulie ecTh mep-
BUYHBIN KITIOY, C €T0 TIOMOIIIBI0 MOKHO OAHO3HAYHO BHIAEIUTE ONPENEIEHHYIO CTPOKY. [Ipu 93TOM MOXKHO
TaK e YOAJUTh TPYINE CTPOK, COOTBETCTBYIOIINE YCIJIOBHIO, MO0 Cpa3y BCE CTPOKYU TaOTUIIEL.

st ymameHus: CTPOK UcHoiib3yeTrcss KoMaHaa DELETE; eé cMHTaKCHUC OYeHb IT0X0XK Ha CMHTAKCHUC KO-
MaHOb UPDATE. Hanmpumep, yoanuTs BCe CTPOKU U3 TabJUIEI C TOBapaMu, UMeIIUMH 11eHy 10, MOXKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BH HanuieTe IpoCTo:
DELETE FROM products;

OymyT ymaneHbl Bce cTpoKu Tabmuilbl! ByabsTe oCTOpOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

Huorpma ObIBaeT IIOJIE3HO MOJIyYaTh JaHHBIE U3 MOOTU(MUIIMPYEMEIX CTPOK B IMpoIecce ux o6paboTKu. ITO
BO3MOXKHO C MCIIOJIb30BaHHEM MIPedIoKeHHs RETURNING, KOTOpPOe MOXKHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE M DELETE. IIpuMeHeHKre RETURNING II03BOJISI€T 000HTHCEH 0€3 MOMOHUTEIFHOTO 3amIpoca K 6a3e
st cbopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO WHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHnu RETURNING [AOIYCKAeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pa3gen 7.3). OHO MOZKeT comepkKaTh UMEeHa CTOJIOIIOB 11eJIeBOM TaOMuITLl KOMAaHIbl UIU 3Ha-
YEeHUS BRIPAXKEHUU C 9TUMH CTOIOIaMu. TakKe 4acTO MPUMEHSIETCS KpaTKas 3amuch RETURNING *, BHI-
OupatoIias BCe CTOJOILI IIeJIeBOM TaOIUITHI 10 TTIOPAIKY.

B komaHme INSERT JaHHBIe, BhIJaBaeMble B RETURNING, 00pa3ylOTCs U3 CTPOKY B TOM BHUIE, B KAKOM OHa
Oblyla BCTaBJIeHa. ITO HEe OYEHb II0JIE3HO ITPU NPOCTOM A00aBIEeHUH, TaK KaK B pe3yabTaTe OyOyT IOJTy-
YeHHI Te K€ HaHHbIe, YTO OBLINIM mepefaHbl KITHeHTOM. Ho 3To MoXXeT OLITh 0O4YeHb YIOOHO ITPYU MUCIIOIb-
30BaHUM BHIUYHCIIIEMEIX 3HAYEHUH M0 yMo4YaHuio. Hanpumep, eciu B Tabmuile eCcTh CTONOEIl serial, B
KOTOPOM T'€HEPUPYIOTCS YHUKaIbHbIE HOeHTU(PHUKATOPE], KOMaHAa RETURNING MOKET BO3BPATUTh UAEH-
TUUKATOP, Ha3HAaUYEeHHBIM HOBOM CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

HpeI[J'IO}KeHI/Ie RETURNING TaK¥e O4Y€eHb II0JIE3HO C INSERT ... SELECT.

B KomaHpe UPDATE JaHHEBIE, BhIIaBaeMble B RETURNING, 00pa3yiOTCSI HOBHIM CONEPKUMEIM M3MEHEHHOMU
cTpoku. Hanmpumep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B xomMaHAe DELETE maHHBIE, BEIZaBaeMble B RETURNING, 06pa3yioTCs COOEPKUMBIM YIAIEHHOM CTPOKH.
Hanpumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnu mns meseBo# TaGIUIIE 3aJaHbl TPUTTEPH (CM. ['maBy 37), B RETURNING BHIOAIOTCS HaHHBIE U3 CTPO-
KM, U3BMEHEHHOU Tpurrepamu. Takum o6pa3oM, RETURNING 4aCTO IPUMEHSETCS U OJIs TOTO, YTOORI IIpo-
BEPUTH COIEPIKUMOE CTOJIOIIOB, U3MEHSIEMBIX TPUTTEPAMH.
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naBa 7. 3anpochl

B IPpenelayIInX I''iaBaX PaCCKa3kIBAJIOCh, KdK CO3OAaTh TaGJ'II/II_ILI, KakK 3allOJTHUTh UX NaHHBIMHU U KaK H3-
MEHHUTH 3THU ONAaHHEIE. Tenepb MEI HaKOHEI] 06CYJ:[I/IM, KaK IIOJIYYUTh JaHHEIE U3 0a3bl OaHHBIX.

7.1. O630p

ITpoliecc uI¥ KOMaHOa IIONIy4YeHUs OMAaHHBIX M3 0a3bl JAHHEIX Ha3bIBaeTCs 3anpocom. B SQL 3ampoch
dbopmynupyroTcs ¢ moMoIrbio KomaHgel SELECT. B ob1ieM Buge KoMaHOa SELECT 3alHCHIBAETCS TakK:

[WITH s3anpocel_with] SELECT cnucokx_Bri6bopku FROM TabiHuHOE BHPAXEHHE
[onpengeneHHe_COPTHPOBKH]

B cnepyromux pa3genax nogpoOHO OMUCHBAIOTCS CIIMCOK BEIOOPKYU, TabIMYHOE BEIpaXkKeHMe U oIlpeenie-
HUE COPTUPOBKU. 3aIIPOCH WITH ABASIOTCS paclIMpeHHON BO3MOXKHOCThIO PostgreSQL u 6ymyT paccmMoT-
DPEHEHI B IIOCJIEAHIOI0 OYepenb.

ITpocTo# 3ampoC BHITIIAOUT TaK:
SELECT * FROM tablel;

Ecnu npenmnosioXkuTh, 4To B 6a3e maHHBIX eCThb Tabnuia tablel, 9Ta KOMaHIa IOJIYYUT BCE CTPOKU C
COTIEPKUMEBIM BCEX CTOJIOLOB U3 tablel. (MeTon BEIAuM pe3yjibTaTa OMpPEmeNseT KINEeHTCKOe MPUJIo-
xenue. Hanpumep, nmporpamma psql BeiBemeT Ha 9kpaHe ASCII-tabnuily, XOTSI KITUEHTCKUE OUOITMOTEKHN
TTO3BOJISIOT U3BJIEKATh OTHOEJIbHEIE 3HAUEHHUS U3 Pe3yabTaTa 3ampoca.) 34ech CIUCOK BEIOOPKY 3aaH Kak
*, 9TO O3HAYAaeT, YTO 3allPOC AOJIKEH BEPHYTh BCE CTOJIOIE TaOIMYHOT O BEIpakeHus. B crircke BEIGOPKH
MOZKHO TaKXKe yKa3aTh IOOMHOXKECTBO JOCTYIIHEIX CTOJIOOB HUJIM COCTABUTh BEIPAXKEHUS C 9TUMU CTOJIO-
namu. Hanpumep, eciiu B tablel €CTh CTOJIOIH a, b ¥ ¢ (M BO3MOXKHO, IPYTrHe), BBl MOXKETE BHITIOJTHUTH
CIIEeOYIOUIUM 3aIpoc:

SELECT a, b + ¢ FROM tablel;

(B IPeamONI0KEHUY, YTO CTOJIOIE b M ¢ UMEIOT YHCJIOBOM THM HMaHHEBIX). [lompoOHee 3TO omucaHo B Pas-
mene 7.3.

FROM tablel — 3TO HpOCTefIIHHfI THUII TaOIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPDOCTO YUTAETCA OOHaA Tab-
JINIIA. Boo6me TaOIUYHBIEe BEIPpAXKEHUA MOT'YT OBITH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BhBIX TaﬁHI/II_I, CO-
eIUHEeHUN u II1043aIrpoCoB. A MOIXKHO U BOBCE OIIYCTUTH TabGIuYHOe BEIPpAKE€HHWEe U UCIIOJIb30BaTh KOMaHOY
SELECT KaK KaJIbKYJIsATOD:

SELECT 3 * 4;

B aToM MozkeT OBITH OOJIBIIIE CMEBICTIA, KOTTIAa BEIPA’KEHUS B CIIMCKE BEIOOPKK BO3BpAIllal0T MEHSIOIINECS
pe3ynbTaThl. HanpuMep, MOKHO BEI3BaTh QYHKIIMIO TakK:

SELECT random() ;

7.2. TaOnnyHbIe Bblpa>keHUs

TabauyHoe 8blpajceHue BEIYUCISIET TabauIly. ITO BRIpaXKeHUe CONEPKUT IPeayIoKeHne FROM, 3a KOTO-
PBIM MOTYT CJIETOBATh MPEOJIOKEHUsI WHERE, GROUP BY M HAVING. TpuBHasbHbIe TaOTUYHBEIE BHIPAKEHUS
IIPOCTO CCHITAIOTCS Ha (pu3nyeckyio TabIuily, eé Ha3bIBaloT TakxkKe 6a30BoM, HO B 60j1e€e CII0KHBIX BhIpa-
KEHUSIX TaKue TabJIUIBI MOXKHO MPeoOpPa30BEBATh U KOMOMHUPOBATH CAMBIMU Pa3HBIMU CITOCOOAMH.

Heo6s13aTenbHbIe IPEOIOKEHUST WHERE, GROUP BY M HAVING B TaOJIMYHOM BBIPAXKEHHUH OIPENENsIOT II0-
CIegoBaTeJIbHOCTL ITpeo0pa30BaHui, OCYIIECTBIIIEMEIX C JAaHHBIMU TaOJIHIILI, ITIOTYYEHHON B ITPEeOJIokKe-
HUM FROM. B pe3ynbTaTe 9TuX mpeoOpa30BaHuii oOpa3yeTcss BUPTyaabHas TabJuila, CTPOKH KOTOPOH Iie-
pemaTCs CIUCKY BEIOOPKH, BEIYUCIISIIONEMY BHIXOOHBIE CTPOKH 3aIrpoca.

7.2.1. Npepno>xxeHune FROM

IMpemnoxenne FROM 00pa3yeT TaOMUITy U3 OOHOM MM HECKOJIbKUX CCHIIOK Ha TaOJIHIE], Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOIMYHOM CCBIIKON MOXKET OBITh UM TaOIUIIEl (BO3MOXKHO, C MMEHEM CXEeMHbI), ITPOU3BOHAasA Tab-
JIMIa, HallpuMep II0A3allpoc, coenuHenne TabIuI] UIIH CII0XKHas KOMOMHAIMS 9TUX BapHaHTOB. Eciiu B
MIPEIIOKEeHUN FROM IIEPEUYUCIITIOTCS HECKOJILKO CCBUIOK, IJIS HUX IIPHUMEHSIEeTCS MepeKpPECTHOe COoemu-
HeHue (TO eCTh JeKapTOBO IIPOMU3BeeHHe UX CTPOK; CM. HuxkKe). CIIMCOK FROM ITpeobpa3yeTcs B IIPpOMe-
KYTOYHYIO BUPTyalIbHYI0 TabIHIy, KOTOpas MOXKeT IIPOUTH Yyepe3 IIpeoOdpa30BaHus WHERE, GROUP BY M
HAVING, U B UTOTre OoIpeneinT peSYJIbTaT TaGHI/I‘IHOFO BEIPDa2KEHU .

Korpa B Ta6mnyHOM CChIIKE YKa3bIBaeTCs TabIuIla, SBISIONIasCs POOUTETbCKOM B MepapXuu HacaenoBa-
HUS, B pe3ynbTaTe OyAyT MOTy4YeHBl CTPOKM HE TOJBKO 3TOM TabGIUIILI, HO U BCEX €€ MOYepHUX TabIuIl.
YT0o6BI BEIOPATh CTPOKHU TOJIBKO OOHOM POAUTENBCKOM TabIMIIL, TIEpe €€ UMeHeM HYKHO T00aBUTH KITIO-
YyeBOe CJIOBO ONLY. YUTHUTeE, UTO IPU 3TOM OyOyT MOJIy4eHBI TOJILKO CTOJIONLI yKa3aHHON TabJIUILI — [0-
TIOJIHUTEJIbHBIE CTOIOLEI JOYepHUX TabJIull He ITonangyT B pe3yJbTar.

Ecnu ke BH He no6aBn5{eTe ONLY mmepen UMeHeM Ta6J'[I/ILIbI, BBEI MO2KeTe OOoIInCaTh IIOCJIe HEero *, TeEM Ca-
MEBIM YKa3adB, 9YTO OOJI2KHEIL 06pa6aTBIBaTBCH 1 BCE€ ONO4YEepHuUue TaGJ’II/ILIbI. HpaKTI/I‘-IeCKI/IX IIPUYXH HCIIOJIb-
30BaTh 3TOT CUHTAKCHUC OOMbINle HET, TaK KaK IOUCK B OO4YEepHUX Ta6n1/1uax Tellepb MPOU3BOOUTCHA IIO
YMOJI9YaHHUIO. OpHaKo 3Ta 3anucCh IIogoepzXKMBaeTCd OJidi COBMECTHMOCTHU CO CTApPbIMU BEPCUAMMU.

7.2.1.1. CoeauHéHHbIe Tabnuubl

CoemuuéHHas Tabnuila — 3TO TaOIWIlA, IOTyYeHHAsd U3 OBYX OPYTUX (peabHbIX WKW TPOU3BOMHEIX OT
HIX) TAOJIKII B COOTBETCTBUH C IIPABUJIAMH COeqUHEHN I KOHKPETHOTo THuna. OOInii CHHTAKCHC OIIMCAHNST
COEOUHEHHOU TaOJIUIIbL:

T1 run_coenuHeHus T2 | yCHOBHE_COEOHHEHHI |

CoenuHeHUs TI00BIX TUIIOB MOTYT BKJIA[IEIBATHCS APYT B APyTa UITH OOBbeOUHSTHCS: U T1, U T2 MOTYT OBITh
pes3yIbTaTaMu COequHeHus. [/ OMHO3HAYHOr 0 OIpeaesIeHus IOPSAaKA COeqUHeHNN IPEeII0KeHNsT JOIN
MOXKHO 3aKJII04aTh B CKOOKHU. Eciu CKOGKM OTCYTCTBYIOT, IIPE/IOKEeHUsT JOIN 00pabaThIBalOTCS CleBa
HaIIpago.

THUNbLI COeTUHEeHUH
IepekpécTHOE coegUuHEeHUEe
T1 CROSS JOIN T2

CoennHEHHYIO TabIUIy 00pa3yioT BCe BO3MOXKHEIE COUETAHMsI CTPOK U3 T1 U T2 (T. e. UX JIeKapTo-
BO mpou3BeIeHre), a Habop e€ cTonb1oB 00beOuHAET B cebe CTONOIE T1 CO CIEOYIOINMU 3a HUMH
cronbuamu 72. Ecnmu Tabnuusl cogepxkaTt N u M cTpoK, coequHEHHasA Tabnuila 0ygeT cogepxkaTtb N
* M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMmeyanue

IMTocnenHsis 3alKUCh He MOJTHOCTHIO SKBUBAJIEHTHA ITEPBLHIM HIPHU YKa3laHuM 6ojee 4eM OByX Tal-
JIWI, TaK KaK JOIN CBSI3bIBAaeT TAOIWIIHI CHJIbHee, ueM 3amsdTas. Hampumep, FROM TI1 CROSS
JOIN T2 INNER JOIN T3 ON ycmoBxHe HE PAaBHO3HAQYHO FROM TI1, T2 INNER JOIN T3 ON
ycaosue, Tak KakK ycrosue MOXKET CCHIJIAThCS Ha T1 B IIEPBOM Cjiydae, HO He BO BTOPOM.

CoenyHEeHHs C COIIOCTaBIEHUSAMU CTPOK

T1 { [INNER] { LEFT RIGHT FULL } [OUTER] } JOIN T2 ON moruuecxoe_ BhlpaXeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2 USING ( CHHCOK CTOJIBLOB
COEOHHEHHST )

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.

Ycaosue coeduHeHus ykKa3bIBaeTCsAd B MPENJIOKEHUN ON MM USING, MO0 HEIBHO 3aJaéTCs KITI0Ye-
BBIM CJIOBOM NATURAL. ITO YCJIOBHE OHpEfesseT, KaKie CTPOKU ABYX MCXOOHBIX TaOJIMI CUUTAIOTCS
«COOTBETCTBYIOIIMMU» OPYT OAPYTY (3TO MOAPOOHO PacCMaTPUBAETCS HUXKE).

Bo3MoKHBIE TUITEI COEOUHEHUM C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IOnst kaxkpo#t ctpoku R1 m3 T1 B pe3ynbTupylomed Tabnule COOEpPXKUTCA CTPOKa OIS KaXKAou
CTPOKH B T2, yIOBIETBOPSAIIIEHN YCIOBUIO coenuHerus ¢ R1.

LEFT OUTER JOIN

Cuauasa BHIIONHsIEeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT HOOaBISIOT-
cs1 Bce CTpoku u3 T1, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T2, a BMeCTO 3Ha4YeHUH
ctonbioB T2 BctaBnsiorcss NULL. TakuMm obpa3oM, B pe3ynbTUPYIOIed Tabmuile Bcerma OymeT
MHHHUMYM OOHA CTPOKA [OJI KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BHITONHsIeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT DOOABISIOT-
Ccs1 BCe CTpokKU U3 T2, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T1, a BMecTo 3Ha4YeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pe3ynbTUPYyIOLIel Tabmuile Bcerna OygeT MUHUMYM OOHA CTPOKA i KaXKOou CTPOKU u3 T2.

FULL OUTER JOIN

CHayaJia BHIIOJTHSIETCS BHYTPEHHEE COefUHEHNE. 3aTEM B Pe3yJIbTaT H0OaBIISIIOTCS BCE CTPOKU U3
T1, KOTOPBEIM HE COOTBETCTBYIOT HUKaKKe CTPOKHU B T2, a BMECTO 3HaYeHuU cTo010B T2 BCTaBIIs-
torcsa NULL. Y HakOHel, B pe3yabTaT BKIIOYaITCI BCe CTPOKM U3 T2, KOTOPEIM HE COOTBETCTBYIOT
HUKakue CTPokKu B T1, a BMecTo 3Ha4deHu# ctosbioB T1 BcraBmsiorcss NULL.

IIpennoxkeHue ON onpenenseT Haubonee 0611yi0 ¢GOpMy YCIOBUS COEIUHEHUS: B HEM yKa3bIBAIOTCS
BBIPAKEHUS JIOTUYECKOTO THUIA, MOAOOHEIE TEeM, YTO MCIOMb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OPYTY, ECJIX BEIpakKeHue ON BO3BpAIlAeT [Jjisd HUX true.

USING — 3TO COKpAaIlléHHas 3alliCh yCIJIOBUS, II0JIe3Has B CUTyallul, KoTrha ¢ 00eruX CTOPOH coenuHe-
HUS CTOJIOIEI UMEIOT OOUHAKOBEIE UMeHa. OHa IPUHUMAET CIIMCOK OOIIUX UMEH CTOIOIIOB Yepes 3a-
nATYI0 ¥ GOPMUPYET YCIIOBUE COeIUHEHUS C paBeHCTBOM 3TUX cTonOnoB. Hanpumep, 3anuce coenu-
HEeHUS T1 U T2 C USING (a, b) popMupyeT ycioBue ON Tl.a = T2.a AND Tl1.b = T2.b.

Bonee Toro, mpu BEIBOOe JOIN USING MCKIIOYAIOTCS M3OBITOYHEIE CTOJIOIEI: 00a COIMIOCTaBIEHHEIX
cTosib11a BEIBOOHUTHL HE HYXKHO, TaK KaK OHU COIepzKaT OJMHAKOBBIE 3HaYeHWsd. Torma Kak JOIN ON
BEILAET BCe CTOJIONEI U3 T1, a 3@ HUMHU BCE CTOJIOLEBI U3 T2, JOIN USING BBHIBOOUT OOUH CTOJIOEIl MJIs
KaXXOou maphl (B yKa3aHHOM ITOPSIOKE), 3a HUMHU BCE OCTaBIIMECs CTONOLBI M3 T1 M, HAKOHEIl, BCe
OCTaBIIIHECS CTOJIOLEI T2.

HaxkoHer, NATURAL — coOKpalnéHHas ¢opma USING: oHa o6pa3yeT CIUCOK USING U3 BCEX UMEH CTOJIO-
LIOB, CYIIIECTBYIOIINX B 00eMX BXOOHBIX Tabnuiiax. Kak u ¢ USING, 9TH CTONOIIB OKAa3bIBAIOTCST B BBIXO-
HOU TabuIle B eQUHCTBEHHOM 3K3eMIIsape. Eciiu cTon6110B ¢ OMMHAKOBHIMY MMEHAaMU He HaXOOUTCH,
NATURAL JOIN AeHCTBYeT KakK JOIN ... ON TRUE ¥ BHIHAET OeKapTOBO IIPOU3BENEHUE CTPOK.

IIpuMmeyanue

HpeJIJ'IO}KeHI/Ie USING pa3yMHO 3alllUIIeHO OT U3MEHEHUMN B COEOUHSIEMBIX OTHOIIEHUSX, TaK
KaK OHO CBsA3bIBa€T TOJIBKO SIBHO II€PEeYUCIJIEHHBIE CTONOILI. NATURAL CUMTAETCs Oojee PHUCKO-
BaHHBIM, TaK KakK IIpH M060M M3MEHEHHU CXEMEI B OMHOM HIIH OPpyromMm OTHOIIEHHWH, KOTrga II0-
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SABIIAIOTCA CTOJ'I6I_U:>I C COBIIQaIOIIIMMMU MMEHAMHU, IIPU COEOUHEHUN 6YJZ[YT CBA3BIBATECA U 3THU
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 tl CROSS JOIN t2;

num | name | num | value
————— e S
11 a \ 1 | xxx
11 a \ 3 1 yyy
11 a \ 5 | zzz
2 | b \ 1 | xxx
2 |1 b \ 3 | yyy
2 1 b \ 5 | zzz
3 ] c \ 1 | xxx
3 1 c \ 3 | yyy
3 ] c \ 5 | zzz
(9 rows)

=> SELECT * FROM tl INNER JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e S
11 a \ 1 | xxx
3] c \ 3 1 yyy
(2 rows)

=> SELECT * FROM tl1 INNER JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl NATURAL INNER JOIN t2;

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num;
num | name | num | value
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2 1 Db \
3 |1 ¢ 3
(3 rows)

YYyy

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num name value
_____ +______ —_——— e —
1 a | xxxX
2 1 b \
3 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)

YcnoBue coequHEHUS B IIPEenJyIoOZKEeHUN ON MOXEeT TaK¥XKe COOepzKaThb BEIPAXKEHNSs, He CBsS3aHHLBIE HEIIO-
CPpenCTBEHHO C COeguHEeHueM. IDTO MOXKET OBITh ITOJIE3HO B HEKOTOPHIX 3alIpOCaX, HO He CliegyeT UCIIOJIb-

30BaTh 3TO HEOOAYMaHHO. PacCMOTpHUTE CIEAyIOMMI 3apoc:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
11 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';

name num value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
COeIHMHEHHs, Torga KaK orpaHu4YeHune B WHERE — nocJe. 9TO He UMeeT 3HaYeHUsd IIPXU BHYTPEHHHUX CO-

€IMHEeHHNAX, HO BaXKHO IIPU BHEIITHUX.

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

KrmioueBoe crioBo AS siBasieTCS He00s13aTeIbHBIM. BMECTO ncesnomum 30€Ch MOXKET OBITh JTFOO0U UOEHTHU-
¢duxkaTop.

TTceBOOHMMEI YaCTO IPUMEHSAIOTCS OJIsI Ha3HAYEeHUsI KOPOTKUX HIeHTU(PHUKATOPOB MINHHEIM UMeHaM Tab-
JIUII C TIeJTbI0 YIYYIIEeHUST YUTAaeMOCTH 3alTpocoB. Hampumep:

SELECT * FROM "oueHb_pnnuHHoe_uMdg_Tadbnuuepl" s JOIN "mpyroe_nnuHHoe_uMmda" a ON s.id =
a.num;

HCGBHOHI/IM CTaHOBHUTCA HOBBEIM UMEHEM TaGJ'II/II_I]:I B paMKaX TeKylIero 3alpoca, T. €. II0CJIe Ha3Ha4YeHUud
IICeBOOHUMA KCIIOJIb30BaTh NCXOAHOE UMs TaONIHILI B IPYTrOM MecCTe 3alpoca Helb3sl. TakuM oOpa3oM,
CIefyIoIIUN 3alIpoC HEOOIIyCTUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HEeIpPaBHUIbLHO

XO0TsI B OCHOBHOM IICEBOOHMMEI UCTIOJIL3YIOTCS OIS yIoOCcTBa, OHM OBIBAIOT HEOOXOOUMEI, KOTa Tabiuiia
CoemUuHSIETCS caMa C co0oi, HampuMep:

SELECT * FROM people AS mother JOIN people AS child ON mother.id = child.mother_id;

Kpowme Toro, mceBOOHUMEL 00513aTENBHO HY?KHO Ha3HadaTh nmoa3anpocaM (cMm. [Tompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTHU OIpeNesieHus ICeBIOHUMOB MOXKHO MCIIOIb30BaTh CKOOKH. B cremyroiem
IIpUMepe MEePBLIA OIlepaTop Ha3HAaYaeT IICEBNOHUM b BTOPOMY 9K3eMILISIPY my_table, a BTOPOM OIIepaTop
Ha3HAYaeT IICEeBIOHUM Pe3yJIbTAaTy COeINHEeHMS:

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 TabiuiiaM, HO U eé
CTOJIOIIaM:

FROM rabnuumadg cceuika [AS]) ncesgmomuMm ( cronbernl [, cronben2 [, ...]11 )

Ecnu 1iceBOIOHUMOB CTOIOIIOB OKa3bkIBAETCSI MEHBIIE, YeM (baKTI/I‘-IeCKI/I cTOnO10B B Tabnulle, OCTaJIbHLIE
CTOJIOIIBI COXPAaHAKT CBOU UCXOOHBIE NMEHA. DTa 3amuch 0COOEHHO MOoJIe3Ha OJIs 3aMKHYTHIX COeIVHEeHU!
HJIN I10O3aIIPOCOB.

Korpa niceBmoHuM npuMeHseTCs K Pe3yabTaTy JOIN, OH CKPhIBAaeT OPUTMHAIbHEIE UMeHa Ta0Jull BHYTPU
JOIN. Hanmpumep, 3T0 monyctuMseili SQL-3amnpoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3aIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OIIMOOYHEIM, TaK KaK IICEeBIOHUM TabIUIILl a He BUIEH CHApPY KU OIlpeieIeHus IICeBIOHUMa C.

7.2.1.3. NMoa3anpochkl

[Tog3amnpock!, obpa3yomue TabIuLbl, SOIKHBL 3aK/II0YaThCs B CKOOKU U UM 00653ameibHO OOJIKHEI Ha-
3Ha4aThCs IICEBOOHUMEI (Kak onucaHo B [logpaspgerne 7.2.1.2). Hanpumep:

FROM (SELECT * FROM tablel) AS nCeBIOHHUM

OTOT IpUMEP PABHOCHUJIEH 3allCH FROM tablel AS ncespouum. bOJIee HHTEPECHBIE CUTYalliu, KOTOPEIE
HeJIb3s CBECTHU K IIPOCTOMY CO€OWHEHHWIO, BOSHUKAIOT, KOIrga B IIOO3allpOCe MCIIOJNIb3YIOTCA arperupylo-
mye QyHKINYU UM TPYIIUPOBKaA.

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

TabnuuHble GYHKIUKA — 9TO (GYHKIMU, BEIAAIOIIHE Hab0p CTPOK, comepKaIiux Ju00 6a30Bbe TUIH JaH-
HBIX (CKaJISPHBIX TUIIOB), TMOO COCTaBHEIE TUIH (TabmuyHbIe CTPOKY). OHM IIPUMEHSIIOTCS B 3aIlTpocax Kak
TaOIHUIIEI, TPEICTABIeHUSI UITH IIOA3aNPOCH! B IPEeIoKeHUH FROM. CTONIOITE, BO3BpallléHHbIEe TaOIUYHEI-
MU QYHKIUSIMH, MOXKHO BKIIOUHMTH B BEIPAXKEHUS SELECT, JOIN MM WHERE TaK e, KaK CTOJIOIEI TaOIIHII,
TIpeNCTaBJIEHUH UJIM TOA3alIPOCOB.

TabnruHble GYHKIIUY MOXKHO TakKkKe CKOMOMHHUPOBATh, UCIIONIb3YS 3allUCh ROWS FROM. Pe3ynbTaTh GYyHK-
i OyoyT BO3BPAIEHH B ITapajie/IbHBIX CTONI0IIaX; YUCIJIO CTPOK B 3TOM CJIydae OymeT HauOOJIbIINM U3
pe3yabTaTOB BCEX PYHKIIUHM, a Pe3yIbTaThl GYHKIIUM C MEHBIINM KOJIMYECTBOM CTPOK OYOYT HOIIOTHEHEI
3HaueHusMu 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 mceBmOHUMEI CTOMOIIOB HEe YKa3aHHbl, TO A QYHKINMY, BO3BpAIaoie 6a30BhM TUT JaHHBIX, UMe-
HeM cTonbma 6ymeT uMsa GyHKuu. s GyHKINNA, BO3BPAIIAIOIINX COCTABHON THUII, UME€HAa Pe3yIbTUPY-
IOIIUX CTOMOIIOB OTIPENENSTIOTCS MHOAUBUAYATbHBIMU aTpuOyTaMu TUTIA.

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 CTONIOLOB TIPU PA3HBIX BapuaHTaX BHI30BA. DTO MOXKHO CHejaTh, 00BIBUB (QYHKIINIO, HE UMEIO-
LIYI0 BEIXOOHBIX MapaMeTpoB (OUT) ¥ BO3BPAWIAOITYIO IICEBOOTUII record. Mcmomb3ys Takyoo QyHKIUIO,
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
TakxKe 0o0aBUTh B IPEeNJIOKEeHUN FROM; UMeHa B OIIPeleIeHUIX CTONIOII0B CIyKaT nceBgoHuMaMu. C ROWS
FROM () CIIMCOK ompenpeneHus_croabros MOKHO HOOABUTD K KaXKI0W QYHKIIUH OTOEILHO, 1100 B CiIydae C
omHOY QYHKIMEHN U 6e3 MPemIOKeHust WITH ORDINALITY, CIIMCOK ompenenerud_CTon6gos MOXKHO 3alld-
caTh BMECTO COMCKa C IICeBOOHMMAaMH CTOJIOIIOB IIOCIIE 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,
BO3Bpalllaioias TUI record, TaK KaK OH MOOOUAET M/ 3ampoca ioboro tuma. B atom ciydae paktuye-
cku¥ Habop cToJ6110B (GYHKIMYU HEOOXOOUMO OIMCATh B BHI3LIBAIOIIEM €€ 3ampoce, YTOOLI aHAIU3aToOP
3ampoca 3Haja, HaopuMep, KakK mpeo6pa3oBaTh *.

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 () HUCIIOJIb3YyeETCs HeHOCpeHCTBeHHO.ITpeﬂJKDKeHHe(DRDER BY ynnopsAgo4YuBaeT 3Ha4de-
HHUA IIEepPBOTO CTOJ'IGI_[a KaK IIeJIOYHCJIEHHELIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMy B IPEOIOXeHW FROM MOXKHO J00aBUTh KITIOUEBOE CJIOBO LATERAL. OTO HO3BOJIUT
CCHIJIaThCSI B HUX Ha CTOJOIIB TPEIIECTBYIOIINX 3JIEMEHTOB CIUCKa FROM. (Be3 LATERAL KaX[ObI¥ Moa3a-
TIPOC BHITIOTHSIETCS HE3aBUCHUMO U IT09TOMY He MOXKeT oOpalllaThCs K OPYTUM dJ1eMeHTaM FROM.)

Hepen TabGIMYHBIMU Q)YHKHI/IHMI/I B IIpeJjIoZKeHHH FROM TaKXXe MOZKHO yKa3aThb LATERAL, HO OJIsI HUX 3TO
KJII0UEeBO€e CJIOBO Heo0s13aTENbHO; B aprymeHTax (I)YHKHHfI B m060M ClIy4ae MOXKHO OﬁpaH.IaTBCH K CTOJO-
IIaM B IIPEOBIOYITNUX 3JIeMeHTaX FROM.
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7

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 ameMeHT FROM COOEPKUT CCHIIKKA LATERAL, 3aIllPOC BHITIOHSIETCS CIeOyIomuM o0pa3oM: CHavaia
IJISI CTPOKH 9JIeMEeHTa FROM C IIeJIeBEIMH CTOIOIIAMH, M1 Habopa CTPOK M3 HECKOIbKUX 3JIeMEHTOB FROM,
cofiepaKallluX IIeJIeBbIe CTOJIOILI, BEIYKUCIISETCS 9JIEMEeHT LATERAL CO 3HAYEHUSIMHU 3TUX CTOJIOIOB. 3aTeM
Pe3yIbTUPYIOIINE CTPOKH OOLIYHEIM 00Pa30M COeqUHSIOTCSA CO CTPOKAMH, U3 KOTOPBIX OHHU OBIITH BHEIYMC-
JIeHHI. JTa IPOoIleaypa IOBTOPSIETCS OIS BCeX CTPOK MCXOMHEIX TaOIHII.

LATERAL MOZKHO HCIIOJIB30BaATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 3TO He OUeHb M0JIe3HO, TAK KaK TOT 2Ke Pe3yJIbTaT MOXKHO IOJIYYUTh 00JIee IIPOCTHIM ¥ HPUBLIYHEIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[IpumeHSTH LATERAL HMMEET CMBICJI B OCHOBHOM, KOTHA AJISI BRIYUCIIEHUS COEOUHSEMEBIX CTPOK HeoO-
XomuMO 006paTuThCSa K cTonbuaM [Apyrux Ttabnun. B YacTHOCTH, 3TO IIOJIE3HO, KOrga HYXKHO Iie-
pemaTh 3HadyeHuWe (GYHKIMYM, Bo3Bpamampied Habop maHHBX. Hampumep, ecnu TpPepnoioKUTh, YTO
vertices (polygon) Bo3BpamjaeT Habop BEPUIMH MHOTOYTOJIbHUKA, 6JIN3KNe BEPIINHE MHOTOYTOJIbHIKOB
u3 Tabnuuel polygons MOXKHO IIOJIy4YUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vi,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

OTOT 3aIIpoCc MOXKHO 3alucaTh 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;

unu nepedopmMynIupoBaTh ApyruMu crnocobamu. (Kak yke yImoMHHANIOCh, B JAHHOM IIpUMepe KITI0YeBoe
CIIOBO LATERAL He TpeOyeTcsi, HO Mbl JOOABUIHN €r0 IOJIs SCHOCTH.)

Oco0eHHO II0/Ie3HO OLIBAET MCIIOJIL30BATh LEFT JOIN C HMOO3alpoCcOM LATERAL, YTOOBI HCXOOHBIE CTPO-
KM OKa3bIBAJIMCh B PEe3ynbTaTe, Jaxke eclid MOO3ampoc LATERAL He BO3BpallaeT CTPOK. Hampumep, ec-
i GYHKIMS get_product_names () BBIIAET Ha3BaHMS IPOOYKTOB, BHITYIIIEHHEIX OIIPEeOeIEHHBIM IPOU3-
BOOUTEJIEM, HO O ITPOOYKIIMH HEKOTOPBIX IIPOM3BOAUTENIeH nHOOPMAIIMK HET, MBI MOXKEM HaWTH, KaKuX
MUMEHHO, IPUMEPHO TaK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

2.2. NpepnoxxeHue WHERE

HpeJIJIO}KeHI/Ie WHERE 3aIIUChIBAETCHd TakK:

WHERE ycrnoBHe orpaHHuYeHHdI

'€ yCclIOBHE_Or'PaHHUYEHHT — noboe BEIPDA2KEHHWE SHAYEHUA (CM. Pazpmen 42), BEIJAIOIIEE PEe3yJIbTaT TUIla

boolean.

ITocme 06pabGoOTKM TMPEnJIOKEeHUsT FROM KaXK[aasi CTPOKa MOMyYEeHHON BUPTYAJIbHOM TaOGIUIBI TPOXOOUT
IIPOBEPKY II0 YCJIOBHIO OrpaHuYeHusi. Eciu pe3ynbTaT yCIOBUS PaBeH true, aTa CTPOKa OCTAETCS B BhI-
xonHOM Tabnulle, a uHade (ecnu pe3ynsraT paBeH false unu NULL) orGpackiBaeTcsa. B ycnoBuu orpaHu-
YeHUs, KaK IIPaBUJIO0, 3aAeHCTBYETCSI MUHUMYM OOUH CTOI0e1 U3 TaOIULIbI, TTOTyYEeHHON Ha BEIXOME FROM.
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XoTst CTPOTO TOBOPSI, 3TO HE TPeOyeTCs, HO B IIPOTUBHOM ClIydae IIpemJiokeHne WHERE OymeT 6eccMbIC-

JIEHHBIM.

IIpuMmeyanue

YcrnoBue o7t BHYTPEHHET 0 COeINHEeHNI MOKHO 3all1CcaTh Kak B IPEeI0KEeHUN WHERE, TaK U B IIpe-
JI0KeHuu JOIN. Hampumep, 9TO BEIpaXkeHUeE:

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, JaXxe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IE€JIO0 BKyCa U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPeOIOKEHUST
FROM, BO3MOZKHO, He JIYYIIINY C TOUKU 3peHuA COBMeCTUMOCTH ¢ apyrumu CYB]l, X0Ts OH U onicaH
B ctaHgapTe SQL. Ho gng BHEIIHUX COeIWHEHUU OPYTHUX BAPUAHTOB HET: UX MOXKHO 3alHUCHIBaATh
TOJIBKO BO FROM. IIpenoxKeHus ON ¥ USING BO BHEIIHUX COeOIUHEHUSIX He PaBHO3HAYHbI YCIIOBUIO
WHERE, TaK KaK OHHM MOTYT m00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 0e3 COOTBETCTBHUS), a TaK¥kKe

YOaQlldTh UX U3 KOHEYHOI'0O pe3yJibTaTa.

HeckonbKo TpUMEPOB 3aITPOCOB 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¢c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100
SELECT FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHHEe TAOJIHUIILI, MOPOXKIEHHON B HPEII0XKeHUH FROM. CTPOKH, KOTOPBIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, HCKJTIOUAIOTCS U3 fdt. OOpaTuTe BHUMaHNe, KaK B KaUeCTBe BhHIPAXKEHUIN 3HAYEHUS HC-
TIONBb3YIOTCS CKaJIIpHBIe MOO3ampochl. Kak u jo0ble Apyrue 3ampochHl, IMOA3allpoCkl MOTYT COOepKaTh
CIOXKHBIE TaOJIMYHBIE BRIPaKEeHUsI. 3aMeTbTe TaKzKe, YTO fdt MCIIOIb3yeTCs B mom3ampocax. [lomomHe-
HUEe UMEHU cl B BUJE fdt.cl HEOOXOOMMO TOJIFKO, €CITH B MOPOXAEHHON TabmUIle B IOO3aMIPOCe TaKXKe
OKa3kbIBaeTcs cTonber c1. [ToTHOe uMs IPUOAET SCHOCTD Aazke TaM, rae 6e3 Hero MOXKHO 000U THCE. DTOT
IpUMeED MOKa3kIBaeT, KakK 0671acTh MMEHOBAHUS CTOJIOIIOB BHEITHETO 3aITPOCa PACIPOCTPAHIETCS Ha BCe
BJIO2KEHHBIE B HET'0 BHYTPEHHHUE 3aIlPOCHL.

7.2.3. Npepno>XeHnsa GROUP BY M HAVING

CTpOKY MOPOKOEHHOM BXOOHOM TaONMHUIIE, IpoIlenlue GUIbTP WHERE, MOXHO CTPYIIHUPOBAThH C IIOMO-
IIBI0 IPEOJIOKEHUs GROUP BY, a 3aTe€M OCTaBUTh B Pe3yIbTaTe TOJIBKO HYXKHEBIE IPYIIEl CTPOK, UCIOJIb-
3y4 npenjoXeHne HAVING.

SELECT cnuCcOX_BbIOOPKH

FROM
[WHERE

-]

GROUP BY rpynnupypomui_cronbery [, rpynonupyomui _cronben] ...

IMpemmoxkeHne GROUP BY I'PYIIHUPYET CTPOKU TAOMUIH, 00BeOUHSS UX B OOHY T'PYIITY IIPHU COBHAOeHUUN
3HAYEHUH BO BCEX MEPEUHCIIEHHBIX CTONIOIaxX. [IopsmoK, B KOTOPOM yKa3aHHbl CTOJIOIE, He UMeeT 3Haue-
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Hus. B pe3ynbrate HAGOPH CTPOK C OOMHAKOBLHIMYM 3HAYEHUSIMM ITPeo0pa3yioTCs B OTHENIbHEIE CTPOKHY,
IIPeACTaBIISAIONINE BCE CTPOKHU IPYIIIEL. DTO MOXKET OBITH ITOJIE3HO IS YCTPAHEHUS N30BITOYHOCTH BEIXOI-
HBIX JAHHBIX U/UJIH OJIs1 BEIYUCJIEHUS arperaTHeIX GyHKUWM, TPUMEHEHHEBIX K 3TUM rpynnam. 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 Hamucath SELECT * FROM testl GROUP BY x, Tak Kak [Jisg CTOJOIa
vy HET €IMHOT0 3HAaYeHUsI, CBSI3aHHOI'0 C KaXaoH rpymnmnoi. OgHako CTOJIOIL, 10 KOTOPHIM BHITIOJTHSETCS
TPYIINUPOBKA, MOXKHO MCIIO/Ib30BATh B CIHMCKE BHIOOPKM, TaK KaK OHU MMEIOT eQUHCTBEHHOE 3HauYeHUue
B KaXXOOU rpymnle.

Boob1ie ToBOps, B IPyNIUPOBaHHOMN Tabuie CTONIOIB, He BKJIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
WCIIONIb30BaTh TONNIBKO B arperaTHLIX BhHIpaXKeHuIX. [IpuMep TaKOoro arperaTHOTo BEIpaxKeHUs:

=> SELECT x, sum(y) FROM testl GROUP BY x;

X | sum
e
a | 4
b | 5
c | 2
(3 rows)

3mech sum — arperaTHas GYHKIINS, BEIUNCISIONIAsT eINHCTBEeHHOEe 3HaUeHUe [Jis1 Bceil rpynnkl. [Togpob-
HYI0 UTHQOPMAIHUIO O CYIIECTBYIOUINX arperaTHEIX QYHKIIMIX MOKHO HauTH B Pa3pgerne 9.21.

ITogcka3ka

I'pynnupoBKa 6e3 arperaTHBIX BBIPaKe€HHU II0 CyTH BBIIAET HAOOP Pa3IMYAIOIINXCS 3HAYEHUH
CTOJIOIIOB. DTOT Ke PEe3yIbTaT MOXKHO ITOIYYUTh C IIOMOIIBI0 IPeAJIoXKeHus DISTINCT (cMm. IToma-
paspgen 7.3.3).

BarnsiHuTe Ha CHedyIONIUi IpUMep: B HEM BRIYKUCIISIETCS 00Iasi CyMMa HpPofazx M0 KaxkaoMy ITPOOYKTY
(a He ob1mIass cyMMa o BCEM MPOOYKTaM):

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 aTom mpumMepe cTonb1El product_id, p.name ¥ p.price OOJIXKHBLI IPUCYTCTBOBATh B CIIMCKE GROUP BY,
TaK KaK OHU UCIIOJNIL3YIOTCS B CIIMCKe BEIOOPKHU. CTONOEI s . units MOXKET OTCYTCTBOBATh B CIIUCKE GROUP
BY, TaK KakK OH MCIIOJTb3YeTCs TOJIFKO B arperaTHOM BHIPaKEHUH (sum (. . .) ), BHIYUCIIAIONIEM CyMMY IIPO-
max. [ KaXX[oro IPoAyKTa 3TOT 3aIlIpoC BO3BpalllaeT CTPOKY C UTOTOBOM CYMMOM IO BCEM IIpOofakam
OaHHOTO MTPOAYKTA.
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Ecnu 6w1 B Tabnuie products mo cTonbiy product_id OB CO3MaH IIEPBUYHBIN KITIOY, TOTHA B JAaHHOM
npuMmepe 610 6B TOCTATOYHO CIPYIIIMPOBATH CTPOKM IO product_id, TaK KaK Ha3BaHUE U IleHa IIPO-
OYKTa PYHKUUOHA/NbHO 3a8UCsm OT KoAa IMIPOOYKTa ¥ MOXKHO OJHO3HAYHO ONpPENeuTh, KaKoe Ha3BaHue
U IIeHy BO3BpallaTh AJi KaKXOOoM rpynsl o ID.

B cranpmapre SQL GROUP BY MOXKET I'PYIIIUPOBATEH TOJIBKO IO CTONIOIaM MCXOOHOM TabIUITE, HO PacCIIu-
penue Postgres Pro 1mo3BosnsieT UCI0OIb30BaTh B GROUP BY CTOJOIIBI U3 CITMCKA BHIOOPKU. TakkKe BO3MOXK-
Ha I'PyHOIIMPOBKA II0 BEHIPAXKEHUSIM, a He IIPOCTO UMeHaM CTOJIOIIOB.

Ecnu tabnuiia Obljla CTPYIIXPOBAHA C IOMOIIBIO GROUP BY, HO MHTEPEC IIPEeACTaBISIOT TOIBKO HEKO-
TOPBIE TPYIIIE], OTGUIBTPOBATh UX MOXKHO C IIOMOIIIBIO IPEJIOKEHUST HAVING, OeMCTBYIOMEro Hogqo0HO0
WHERE. 3aIMChIBAE€TCS 9TO TakK:

SELECT cnucox_Bei6opxH FROM ... [WHERE ...] GROUP BY ... HAVING noruuyecxoe_BEPaXEHHE

B IMpenjoXeHu HAVING MOTYT MCIIOJIb30BAaThCA M I'PYIIINUPYIOIIYE BhIPAXXEHHW s, U BhIpaXXeHusi, He y4acCT-
BYIOIIIYE€ B I'PDYIIIIUPOBKE (B aTOM ClIy4dae 3TO OOJIZKHBI OBITh arperupywoiiue (I)YHKU;I/II/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
e
a | 4
b | 5
(2 rows)

U emé oouH 6oee peanuCTUYHLIN ITPUMeEp:

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 IpuMepe mpeniiokeHne WHERE BEIOMPAET CTPOKY 110 CTONOIY, He BKITIOYUEHHOMY B IPYIIIIUPOBKY
(BEIpazkeHMe MCTUHHO TONBKO [JIs MPOAAXK 3a IOCJIeHHEe YeThIpe HeHesu), TorAa Kak IpenjoXeHue
HAVING OT(HUIBTPOBEIBAET I'PYIMIEL C 00Ieil cymMMol nipogax 6ombite 5000. 3aMeThTe, YTO arperaTHHIE
BBIpaXkeHUs He 0043aTesIbHO [MOIKHEI OBITH ONMHAKOBEIMU BO BCEX YaCTAX 3alpoca.

Ecnu B 3amrpoce ecTh BEI3OBEI arperaTHHIX (GyHKINH, HO HET IpenjIoxKeHuss GROUP BY, CTPOKH BCE paBHO
OyOyT IPYHIIHPOBATLCS: B PE3yIbTAaTe OKAXKeTCs OOHA CTPOKa IPYIINEI (MM BO3MOXKHO, HY OJHOM CTPOKH,
€CJIM 9Ta CTPOKa OyHeT oTOpOIlleHa IPeaIoKeHHeM HAVING). DTO CIPaBeIInBO U OIS 3alIpOCOB, KOTOPEIE
comepzKarT TOJILKO MpeiokKeHne HAVING, HO He COIepKaT BEI30BE arperaTHHIX QYHKITUHN U TpeqIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnoxHBIE, YeM ONMCAHHBIE BHIIIE, ONEPAlUH T'PYIIITHPOBKH BO3MOXKHBI C KOHIIEMIINEH Habopoas
epynnupoeaHus. IlaHHBIE, BEIOPAHHBIE MPEAJIOKEHUSIMHU FROM M WHERE, TPYNOUPYIOTCS OTHENBHO OIS
KaxXaoro 3aJaHHOTO Habopa IpyNIIUpPOBaHUS, 3aTeM OIS KaXKOOM T'PYIIIEI BREIYMCISIOTCS arperaTHHIE
(GyHKIIUYM KaK [Oj15 TPOCTHIX IPeAJIoKeHUN GROUP BY, U B KOHIIe BO3BpalllaloTCs pe3ybTaThl. Hanpumep:

=> SELECT * FROM items_sold;
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brand | size | sales
_______ +______+_______
Foo | L \ 10
Foo | M \ 20
Bar | M | 15
Bar | L | 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ +______+_____
Foo \ \ 30
Bar | | 20
| L | 15
| M | 35
\ | 50
(5 rows)

B KaxXxOoM BHYTPEeHHEM CIMCKe GROUPING SETS MOTYT 3aJaBaTbCsl HOJb uu 60jiee CTOJIOIIOB MITH BhIPa-
JKEHUM, KOTOPhIEe BOCIIPUHUMAIOTCS TaK XKe, KaK eCiu Obl OHY OBLIM HEIIOCPEeOCTBEHHO 3alUCaHbl B ITPEI-
JIOKEeHWU GROUP BY. ITycToi HabGOp IPyHIIHPOBKU O3HAYAET, YTO BCE CTPOKHU CBOOSTCS K OOHOM TPyIIHe
(koTOpas BEIBOOUTCS, MaXke eCJIM BXOOHBIX CTPOK HET), KaK OIMCAHO BHIIIE [JIsI arperaTHHIX QYyHKIINM 6e3
IpenIokKeHusI GROUP BY.

CCHIIKM Ha I'PYOIUPYIONINE CTOJIOIBI MIHU BEIPAXKEeHUST 3aMEHSIOTCS B Pe3YIbTUPYIONIUX CTPOKaX 3Hade-
"Husmu NULL Oi1s Tex rpynnupyroimx HabopoB, B KOTOPHIX 3TH CTOJOIIEI OTCYTCTBYIOT. YTOOB MOXKHO
OBITIO TIOHSTH, PE3YIbTAaTOM KAaKOI'0 TPYMIIIMPOBAHUS CTalla KOHKpPEeTHAsI BHIXOOHAsl CTPOKa, MpedHa3Ha-
yeHa pyHKIUS, onucaHHasa B Tabnuile 9.59.

7151 yKasaHus OBYX PAcIpPOCTPAHEHHBIX BUIOB HaOOPOB I'PYIIHPOBAHUS ITPEOyCMOTPEHa KpaTKas 3a-
nuck. [Ipennoxkenne GopMbl

ROLLUP ( el, e2, e3, ... )

IIpenCTaBIIdeT 3aJlaHHBIN CIIMCOK Bpra)KeHHI:I 1 BCeX Hpe(bI/IKCOB CIIMCKa, BKJIIO4Yada HYCTOfI CIIMCOK; TO
€CTh OHO PaBHO3HA4YHO 3alllMCHU

GROUPING SETS (

(el, ez, e3, ... ),
(el, e2),
(el),

)

OHO 9acTo IIPUMEHAETCHA OIS aHaJIn3d Ue€PAPXNYEeCKUX OAaHHBIX, HAIIpDUMEDP, OJId CYMMUPOBAHUA 3apPIljia-
TEBI I1O OTHEeJIaM, IMoapa3fgesIeHuAM U KOMIIaHHUHU B LIEJIOM.

INpennoxenue GOpPMEL
CUBE ( el, e2, ... )

MIPeICTaBIAeT 3afaHHLIA CIMCOK M BCE ero BO3MOXKHEBIE IMOIMHOXKECTBA (CTeIeHb MHOXKeCTBa). TaKuM
o06pa3oM, 3amuch

CUBE ( a, b, c)
paBHO3HAYHa

GROUPING SETS (
(a, b, ¢ ),
(a, b )y
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dneMeHTaMU NIPeAJIoKEeHUN CUBE M ROLLUP MOTYT OBITh 1160 OTHOEJIbHbIE BEIPAXKEHUS, JTNOO BIIOKEHHBIE
CIIMCKH 3JIEMEHTOB B CKOOKax. BmoxkeHHbIEe CIUCKKU 00pabaThIiBalOTCS KaK aTOMapHbIe eIUHUIIEL, C KOTO-
priMu POPMUPYIOTCS OTHAEJIbHEIE HAOOPH! IPynnupoBanusi. Hanpumep:

14

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO
GROUPING SETS (
(a, b, ¢, d),
a, b ) ’
)
)

(
( c, d
(

)

u
ROLLUP ( a, (b, c¢), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d),
(a, b, c ),
(a )
( )

14

)

KoHCcTpyKklimu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS JTHO0 HEIIOCPEICTBEHHO B MPEI0XKEeHUH GROUP BY,
00 BKIIAIBIBATHCS BHYTPH MIPEAI0XKEHUST GROUPING SETS. Ecimu ofiHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPH APYTOTO, pe3ynbTaT OymeT TaKuUM Ke, KaK eClii OBl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHUs ObIIN 3alliCaHbl HEIIOCPEeOCTBEHHO BO BHEIIIHEM.

Ecnu B ogHOM IpenjioKeHuu GROUP BY 3aJaé€TCAd HECKOJIBKO 3JIEMEHTOB I'PYIIIMPOBAHUS, OKOHYATEIb-
HBIM CIIMCOK HaOGOPOB rpynnupoBaHusi 06pa3yeTcss Kak NPsSMoe IPOU3BeIeHNe 3TUX 311eMeHTOB. Hanpu-
Mep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO
GROUP BY GROUPING SETS (

(a, b, ¢, &), (a, b, c, e),

(a, b, d), (a, b, &),

(a, c, 4d), (a, c, e),

(a, d), (a, e)

IIpumMeuyanue

KoHcTpykums (a, b) 0OBIYHO BOCIIPUMHUMAETCS B BEIPAXKEHUAX KaK KOHCTPYKTOP CTPOoKu. OgHAKO
B TIPEMIJIOKEHUHW GROUP BY Ha BEPXHEM YPOBHE BHIPAXKEHWU 3aIlUCh (a, b) BOCIPUHUMAETCS KakK
CTIMCOK BBRIPazKeHUH, KaK OMMCAHO BhIle. ECiiM BaM M0 KaKOoH-Tu60 MpUYUHE HYHCeH UMEHHO KOH-
CTPYKTOP CTPOKH B BRIPA’KEHWU TPYNIIUPOBAHUS, UCIIOJIE3YHUTE 3aMMUCh ROW (a, b).
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7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3amnpoc cogepXuT oKoHHBIe QyHKIMH (cM. Paznen 3.5, Pasgen 9.22 u [Togpa3nen 4.2.8), aTu QyHK-
IIMU BHIUMCIISIOTCS TOCJIe KaXKOaoW IPyNIHUPOBKY, arperaTHHIX BhIpaKeHu U puabTpauuu HAVING. [Ipy-
TUMHU CJIOBAMHM, €CJIU B 3aIlIpOCe €CTh arperaTHhle QYHKIINY, IPEOJIOKeHUsT GROUP BY MIIM HAVING, OKOH-
Hble QYHKIIUY BUOSAT HE MCXOOHBIE CTPOKHU, ITOyUYeHHbIe U3 FROM/WHERE, a CTPYIIIIHPOBaHHEIE.

Korpma ucmonbs3y0TCs HECKOTBKO OKOHHBIX QYHKIIWH, BCE OKOHHBIE (PYHKLIMK, MMEIOIIE B CBOUX OIpee-
JIEHUSIX PABHO3HAYHEBIE IIPEIJIOKEHUST PARTITION BY M ORDER BY, FapaHTUPOBAHHO BUAAT OOUH IIOPSAIOK
COPTHUPOBKH BXOMHHLIX CTPOK, HaXke eClii ORDER BY He OmpedeiseT 9TOT MOPSAOoK OmHO3Ha4YHO. OmHAKO
OTHOCHUTEJIbHO (PYHKUMI C pa3sHBIMU (POPMYyTMPOBKAMHM PARTITION BY M ORDER BY HHUKAKHMX rapaHTHH
He gaéTcs. (B Takux ciydasax MeXOy MPOXOJaM{ BEIYMCIEHWN OKOHHBIX (QPYHKUIMN 0OBIYHO TpeOyeTcs
OOTIOTHUTEJIBHBIN 3TAIl COPTUPOBKY M 3Ta COPTUPOBKA MOXKET HE COXPAHSTh MOPSIIOK CTPOK, PAaBHO3HAY-
HBIM C TOYKM 3pEeHUs ORDER BY.)

B Hacrosimee BpeMsi OKOHHBIE (DYHKIIMU BCerga TPeOyioT MpeaBapuTEelbHO OTCOPTHUPOBAHHEBIX MAHHBIX,
TakK 4YTO Pe3yJIbTaT 3alpoca OyOeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY IIPEOJIOKEHUI0 PARTITION
BY/ORDER BY OKOHHBIX (yHKIMM. OOHAKO moJjlaraThCs Ha 3TO He cienyeT. Ecimu BBl XOTUTE, YTOOH pe-
3yIbTATHl COPTUPOBAIIUCE OIIPEIeNEHHEIM 00pa30M, IBHO mo0aBbTe IIPeaioKeHrue ORDER BY Ha BEpPXHEM
YPOBHE 3armpoca.

7.3. CNUcKM BbIOOPKM

Kak roBopuiochk B IIpedbIayiieM pasmesie, TablIuYHoe BhHIpaXKeHHe B SELECT CO3TAaéT IMIPOMEXKYTOUHYIO
BUPTYaJIbHYIO TaOJIMUITy, BO3MOXKHO 00beIUHSISI TaGIUIIE, IPeNCTaBIeHUs, TPYIIHUPYSI U UCKITI0Yast JIHIII-
HUe CTPOKHU U T. 0. [TonyuyeHHas Tabmuila mepemaéTcs Ojsi 00paboTKU B CNUCOK 8blOOPKU. DTOT CIIMCOK
BRIOMpAET, KaKue Cmo/16ubl TPOMEXKYTOYHOU TabIHIIEI MOJI2KHEI BLIBOOUTLCS B Pe3yJIbTaTe U KaK HMEHHO.

7.3.1. DneMeHTbl CNUCKA BbIDOPKHM

ITpocTeimuil CIUCOK BHIOOPKHM 00pa3yeT 3JIEMEHT *, KOTOPHIM BEIOMPAET BCE CTOJIOILI U3 IIOIYYEHHOTO
TaOIUYHOTO BEIpaxkeHus. CIIMCOK BRIOOPKH TaKzKe MOXKET COIEePKaTh CIIMCOK BhIPAXKEHUY 3HAUEHUS de-
pe3 3angaTylo (Kak onpepmeneHo B Pasmerne 4.2). Hanmpumep, 3T0 MOXKeT OBITh COMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTONOIOB a, b ¥ ¢ IPEOCTaBASIOT 1100 (GaKTuYeCKre uMeHa CTOJIOII0OB TabIuIl, IIepeYnCIeHHBIX
B IIPEOIOXKEeHUU FROM, MO0 UX MCEBOOHUMEI, OIIpenenéHHble KaK onucaHo B [Tompasmerne 7.2.1.2. IIpo-
CTPAHCTBO UMEH B CITMCKE BBIOOPKM TO Ke, UYTO W B IIPEOJIOKEHUN WHERE, €CJIH He MCIIOIb3YeTCS T'PYII-
MTUPOBKa. B IPOTUBHOM ClTyYae OHO COBIIaJaeT C IPOCTPAHCTBOM MMEH IIPEdJIOKEHUST HAVING.

Ecnu CTOJ'I6€I.I C 3aJaHHBIM MME€HEM €CThb B HECKOJIBKHUX Ta6m/1uax, HeO6XOJ:[I/IMO TAdKXKe YKa3aTb UM Tab-
JIMIOBI, HAIIPDUMEDP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...
Obpalasch K HeCKONMbKUM TabnuilaM, ObIBaeT yooOHO IMONYyYUTh Cpa3y BCe CTONOIBI OMHOM U3 TaOmuII:
SELECT tbll.*, tbl2.a FROM ...

ITompoOHee 3amuCh umsa _rTabaunel. * OMMUCHIBaeTcs B [lompasmerne 8.16.5.

Ecnu B civcKke BHIOOPKM MCIIONIB3YEeTCsI 00BIYHOE BhIpaXkKeHNe 3HaYeHHUs, 110 CYTH IIPU 3TOM B BO3Bpallla-
eMyio Tabnuity mobaBiisgeTcsi HOBBEIM BUPTyasbHEIM CcTONOel. BripakeHre 3HAaYE€HUS BRIYUCISIETCS OOUH
pa3 Oyisg KaXx[aoM CTPOKM pe3ysbTaTa CO 3HAYEHUSIMM CTONOIIOB B MAaHHOM CTPOKe. XOTsI BHIpAaXKeHUS B
CIIUCKe BHIOOPKM He 0053aTeNbHO AOJIXKHEI 00paliaThbCcs K CToJ611aM TabIMYHOTO BhIPAXKeHUs U3 Ipef-
JIOKEHUS FROM; OHM MOTYT COflepzKaTh, HalIlpUMeP U MPOCTHE apupMeTUdeCcKue BrIpaxkKeHu .

7.3.2. MeTKku cTONn6U0B

DneMeHTaM B CITUCKE BBIGOpKI/I MOZXKHO Ha3HA4YUTh UME€Ha OJId nocne):[yfomeﬁ 06p860TKI/I, HaIIpyuMeDp, OJid
YKa3aHud B IIPeaJIoZKeHW ORDER BY HMIIM OJIFd BBIBOOA B KIIMEHTCKOM IIPDHUJIOZKEHHUH. HaanMep:
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SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BEIXOOHOE UM CTONOIA He ommpenesieHo (c momomIbio AS), CHCTEMa Ha3HavaeT UMs caMma. [ IIpo-
CTBIX CCBLIJIOK Ha CTOJIOILbI 9TUM MMEHEM CTAaHOBUTCS MMS IIeJIeBOT0 CTOOIa, a [AJIs BHI30BOB d)YHKHI/IfI
9TO UMA (I)YHKU;I/II/I L7151 CIIOKHBIX BBIpa}KeHI/Iﬁ CuCTeMa reiepmupyeT HEKOTOpO€e IMoaxondInee nMd.

CnoBO AS MOXKHO ONYCTUTh, HO TOJIBKO €CJIM MMS HOBOTO CTO/OIla He SBASETCS KIIIOYEBBIM CJIOBOM
Postgres Pro (cm. [Tpunoxkenue C). Bo n3bexxaHue Cly4aiiHOTO COBIIaIeHUS UMEHHU C KJTIOUEBLIM CJIOBOM
9TO UMSI MOXKHO 3aK/II0UUTh B KaBHIYKH. Hampumep, VALUE — KITIOUEBOE CJIOBO, II09TOMY TaKOM BapHaHT
He OyneT paboTaTh:

SELECT a value, b + ¢ AS sum FROM ...
a Takou OymeT:
SELECT a "value", b + ¢ AS sum FROM ...

7151 mpemoTBpalleHnss KOHQIUKTA C KIIOYEBBIMHU CIIOBaMM, KOTOPEIE MOTYT IIOSIBUTHCS B OyOyIIeEM, pe-
KOMEHOyeTCs BCerma IHUCaTh AS WK 3aK/II0YaTh METKH BEIXOOHBLIX CTOJIOIIOB B KAaBLIYKH.

IIpuMmeyanue

HMeHOBaHME BEIXOOHLIX CTOIOIIOB OTIMYAETCS OT TOTO, UTO ITPOUCXOOUT B IPEOI0KEHUH FROM (CM.
[Tompa3zmen 7.2.1.2). OpguH cTonbe1] MOXKHO ITIeperMMeHOBATh IBaXK /L, HO Ha BEIXOIEe OKAXXeTCs UM,
Ha3Ha4YeHHOe B CIIMCKE BEIOOPKH.

7.3.3. DISTINCT

ITocne o6paboTKMU CIHMCKa BLIOOPKU B Pe3YNIbTUPYIOIIEN Tabsuile MOXHO OOMOJTHUTEIFHO HUCKIIOYUTD
OyOIupyIoKecs: CTPOKH. I 3TOTO cpa3y Imociie SELECT mo0aBiseTcs KII04YeBoe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(I‘ITOGBI SIBHO BKJIIOYMTL IIOBEOEHHKE 110 YMOJIYaHHKIO, KOr'ma BO3BPAlIllal0OTCsA BCe CTPOKH, BMECTO DISTINCT
MO2KHO YKa34dTh KJII0OY€BO€ CJIOBO ALLL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMU, €CJIU OHU COLNEepPIKaT Pa3/InuyHble 3HaYEHU ST MUHUMYM B OTHOM CTOJIOIIE.
[Tpu sToMm 3Hauenusst NULL mnosnaratoTCsi paBHBIMU.

KpoMe TOro, MOXKHO SIBHO OIPEHe/IuTh, KaKhe CTPOKH OYOyT CYMTATHCS PA3IUYHLIMHU, CIEOYIOMIUM 00-
pasomM:

SELECT DISTINCT ON (BelpaxeHHe [, BBEPAXEHHE ...]) CHOHCOK_BBIOOPKH ...

3mech sripaxenme — OOBIYHOE BHIPAXKEHNE 3HAYEHMUSI, BRIYHMCIIIEMOe /It BCeX CTPOK. CTPOKH, IOJIs KOTO-
PHIX ITE€PEYUCIIEHHBIE BBRIPA2XKEHNWA NJAal0T OOWH PEe3yJIbTaT, CHUTAOTCA HYGHI/IpYIOH_II/IMI/ICH ¥ BO3BpalllaeTCA
TOJILKO IIEpBasi CTPOKa M3 TaKoro Habopa. 3aMeThTe, UTO «IIepBas CTPOKa» Habopa MOKeT OBITh 1000,
€CJIM TOJILKO 3aIpoC He BKJII0YAeT COPTUPOBKY, TaPAaHTUPYIONIYI0O OOHO3HAYHLIN MOPSIIOK CTPOK, TOCTY-
marmomux B QuabTp DISTINCT. (O6paboTka DISTINCT ON IPOU3BOAUTCS MOCJIE COPTUPOBKUA ORDER BY.)

ITpepnoxkeHne DISTINCT ON He OMHCaHO B cTaHAapTe SQL 1 WHOTa ero IpuMeHeHNe CYUTAETCS TITOXUM
CTHUJIEM M3-3a BO3MOXKHOW HEOTIPEOEJIEHHOCTH B Pe3yJibTaTax. I[Ipu pa3yMHOM UCIIOJIb30BAaHUYU GROUP BY
¥ ITOA3aMIPOCOB BO FROM MOKHO 000UTHCH 6€3 9TOM KOHCTPYKIIUHM, HO YaCTO OHa OBIBaeT ymobOHee.

7.4. CoyeTaHue 3anpocos

Pe3yanaTbI OBYX 3alIPOCOB MO2KHO O6pa6OTaTB, HCIIOJIB3Yy4 OoIlepaluy HaJd MHOXKeCTBaMu: OG'I:GJII/IHGHI/IG,
IIepece4yeHurue U BEIYUTaHHUEe. Gkt OoInepalyu 3allMCBIBAIOTCA COOTBETCTBEHHO TaK:

3anpocl UNION [ALL] 3anpocZ
3anpocl INTERSECT [ALL] sanpocZ2
3anpocl EXCEPT [ALL] sanpocZ
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3mech szampocl U 3ampoc2 — 9TO 3aIlIPOChI, B KOTOPBIX MOT'YT MCIIOJIb30OBATLECA BCE€ BO3MO2KHOCTH, Pac-
CMOTPEHHEIE OO 3TOIO.

UNION II0 CyTH ioGaBisIeT pe3yabTaThl BTOPOTO 3alIpoca K pe3ybTaTaM IepPBOTo (XOTsI HUKAKOM MOPSIIOK
BO3BpaIlllaeMbIX CTPOK IIPU 9TOM He TapaHTHpyeTcs). Bosee Toro, aTa onepaius youpaeT OyOIupyIOITHI-
ecsl CTPOKH M3 pe3ybTaTa TakK ke, KaK 9TO fiejlaeT DISTINCT, eCJi¥ TOJIbKO He YKa3aHO UNION ALL.

INTERSECT BO3BpalllaeT BCE CTPOKH, COOepKallluecs B pe3yIbTaTe U MEePBOTO, ¥ BTOPOTo 3ampoca. [Ty6-
JIMPYIOIIHECs CTPOKU OT(hUIBTPOBEIBAIOTCS, €CJIM HE YKa3aHO ALL.

EXCEPT BO3BpalllaeT BCe CTPOKH, KOTOPHIE €CTh B Pe3yIbTaTe IIepPBOro 3aIllpoca, HO OTCYTCTBYIOT B pe-
3ynbTaTe BToporo. (MHOrma 9TO HAa3kIBAIOT pa3Huuell IByX 3anpocoB.) U 3meck myOIupyIoIHuecs CTPOKU
OTGHUILTPOBHIBAIOTCS, €CITH HE YKAa3aHOo ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OObEeAUHEHNE, TIepeCceUeHre UITH Pa3HUIy Pe3yIbTaTOB OBYX 3aIlPOCOB,
3TH 3alIPOCHI NOJIZKHEI OBITH «COBMECTHUMEBIMHU OJIda OG'I:)GJII/IHGHI/IH», YTO O3HAYAET, YTO OHU O0JIZKHBI UMEThH
OOWUHAKOBOE YHCJIIO CTOJ'I6I_IOB " COOTBETCTBYIOIIIHE CTOJ'I6I_U>I OOJI2KHBI OBITH COBMECTUMBIX THUIIOB, KaK OIIU-
cuiBaetcsa B Pasgene 10.5.

Omnepanuy Hag MHOXKECTBAMU MOXKHO O00LeIUHATE, HallpuMep

zanpocl UNION sanmpocZ EXCEPT 3anpoc3

Y9YTO PAaBHO3HAYHO

(zanpocl UNION szanpocZ2) EXCEPT z3ampoc3

Kak mokas3aHo BEHIIIIE, B MOXKETEe HCIIOIb30BaTh KPYTiIbie CKOOKH, YTOORI YIIPABIIATE OUepenbio 06paboT-
K#. Be3 KpyTibiX CKOOOK UNION ¥ EXCEPT OOBEOUHSIOTCS CJIeBa HAIlpPaBo, HO OIlepaTop INTERSECT UMeeT
OOJLIINY IPUOPUTET, YeM IIePBEIe IBa. TakuM o0pa3oM,

3anpocl UNION zanpoc2 INTERSECT 3anpoc3
O3HA4YaeT
3anpocl UNION (3ampocZ INTERSECT sanpoc3)

BHI TakXKe MOXKeTe 3aKIIIOUUTh OTHOENbHBEIM szampoc B KPYTJIBIE CKOOKH. ITO BAXKHO, €CIU B 3ampoce
HeoOX0IUMO HCIIONI30BaTh JTI000e M3 IPEIIoKEeHNH, 00CyKIaeMbIX B CIIeNYIOIINX pa3feiax, HampuMep
LIMIT. Be3 Kpyribix CKOOOK BO3HMKHET CUHTAKCUYeCKasi oInbKa Uiy mpeanox)eHne OyaeT BOCTIPUHU-
MaThCs KaK OTHOCSIIIeECs K Pe3yIbTaTy Olepaliiu Hai MHOXXEeCTBaMH, a He K e€ apryMeHTaM. Hampumep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMMOKY, HO OyeT 03Ha4YaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTupoBKa CTpPOK

ITocrne TOoro Kak 3ampoc BhIOAJ TabIuIly pe3yIbTaToB (mocie 06paboTKY CIIMCKa BEIOOPKHM), €€ MOIKHO OT-
coptupoBaTh. EC/iu cCOpTUPOBKA He 3afjlaHa, CTPOKY BO3BPAIIAIOTCS B HEONIPEeNeIéHHOM nopsigke. PakTu-
YeCKUU IIOPAOOK CTPOK B 3TOM CJIy4ae GYI[GT 3aBHCETH OT IIJIaHa COeIVMHEHUd U CKaHUPOBaHUA, a TaKXKe
OT IIOPsAOKA OAaHHBIX Ha OUCKE, IIO3TOMY IIOJIaraThbCs Ha HEro HeJib3sd. OHpeHeHéHHbeI IIOPAO0K BBEIBOOM-
MBIX CTPOK TrapaHTUPYeTCs, TONbKO eCIIH 9Tall COPTUPOBKU 3aaH SBHO.

TTopsimoK COPTHPOBKH OMIpefesisaeT IpenjloxeHne ORDER BY:

SELECT crnuHCOX_BEIOOPKH
FROM TabnHuHOE BEIPAXEHHE
ORDER BY Bripaxenume_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BopaxeHue_coprupoBkuHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]
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BhIpakeHusIMU COPTUPOBKU MOTYT OBITH JIIOOBIE BEIPAKEHMS, JOIIYCTUMEIE B CIIMCKE BHIOOPKU 3ampoca.
Hanpumep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korpa yka3slBaeTCsT HECKOJIBKO BEIPAXKEHUH, TTOCIeNYIoIie 3HaYeHU T TT03BOISIIOT OTCOPTHPOBATEH CTPO-
KM, B KOTOPHIX COBIIAJIX BCe TpebIayIre 3HaueHusa. Kaxmoe BrIpaKeHUe MOXKXHO IOTIOIHUTh KITI0UEBHI-
MU CJIOBaMH ASC MU DESC, KOTOPBIE BHIOMPAIOT COPTUPOBKY COOTBETCTBEHHO IO BO3PACTAHUIO UJTH yOHI-
BaHwuio. [To yMOT9aHMIO IPUHSAT IOPSAOOK 10 Bo3pacTtaHuio (AsC). [ITpu copTUPOBKE 110 BO3PACTaHUIO CHA-
4Jajia uAyT MeHblINe 3HaUYeHUs, Te IOHSATHE «MeHblIe» OIIpefeNsieTcs onepaTopoM <. I[logo6HbIM o6pa-
30M, COPTUPOBKA MO BO3PACTAHUIO OMIPENEIIEeTCS OIIEPATOPOM >.

Ins onpemenenns Mecta 3HadeHu NULL MOKHO MCIOnb30BaTh YKa3aHUd NULLS FIRST U NULLS LAST,
KoTopkle noMmelaoT 3HaueHuss NULL cooTBeTcTBeHHO A0 unu nocie 3HadeHud He NULL. ITo ymomga-
Huio 3HaueHuss NULL cuuTaroTcs 6oJbllle JI00bIX APYTHUX, TO €CTh IIOApPa3yMeBaeTcsa NULLS FIRST OJIs
nopsigka DESC ¥ NULLS LAST B IPOTHUBHOM ClIydae.

3aMeThTe, YTO TOPSAKN COPTUPOBKH OMPEIESISTIOTCS He3aBUCHUMO OJIsT KaxKmoro ctonbila. Hampumep,
ORDER BY x, y DESC 03Ha4aeT ORDER BY x ASC, y DESC, ¥ 9TO He TO K€ CaMOe, 4TO ORDER BY x
DESC, y DESC.

3mech Bopaxenue _coprupoBxH MOXKET OBITH METKOM CTOI0Ia 1M HOMEPOM BEIBOIMMOTO CTOIOIA, KaK B
IaHHOM IIpUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a 3T; 3ampoca COPTUPYIOT PE3YJILTAT 110 TEPBOMY CTOJIONY. 3aMEThTE, UTO UMS BEIBOOUMOTO CTOJIOIA
OOJIZKHO OCTaBaThCs caMo mo cebe, ero HeJIb3sT UCI0JIb30BaTh B BEIpakeHnu. Hanmpumep, 3To owubKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPaBHUIBHO

9To orpaHUYEHNeE MMO3BOJSIET YMEHBIIUTh HEOMHO3HAUYHOCTh. TeM He MeHee HeOTHO3HAaYHOCTh BO3MOXK-
Ha, KOTHa B ORDER BY yKa3aHO IIPOCTOe MM, HO OHO COOTBETCTBYET M MMEHM BLIXOOHOTO CTOJIOIA, U
CcTOJIOITy U3 TAaOMUYHOTO BRIPpAXKEeHUsI. B 9TOM cilyyae HMCIIONb3yeTCs BBIXOMHOI CTOJIOEeIl. DTa CUTYyallus
MOZKeT BO3HUKHYTH, TOJIBKO KOT{la C IOMOIIbIO AS BHIXOJHOMY CTOJIOIY Ha3HAYaeTCs TO XK€ HMs, UTO
UMeeT CToJIOel] B Opyroi Tabiuiie.

ORDER BY MOZKHO IIPHUMEHHUTH K PE3yJIbTaTy KOMOHMHAITUK UNION, INTERSECT ¥ EXCEPT, HO B 9TOM Cily4ae
BO3MOZXKHa COPTHPOBKaA TOJIBKO IIO HOMEPaM HUJIM UMEeHaM CTONOIIOB, HO HE II0 BEIPpazKE€HUAM.

7.6. LIMIT M OFFSET

VKazaHusg LIMIT ¥ OFFSET MO3BOMSAIOT MOJYYUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOAJ OCTAJIbHOM 3a-
Ipoc:

SELECT crnucox_BbIOOPKH
FROM TabnHyHOEe_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcinio ]

Ecnu yka3wiBaeTcs yuciio LIMIT, B pe3ynbTraTe Bo3BpalaeTcs He O0IbIle 3aaHHOr0 YHicja CTPOK (MEHb-
11e MOXKeT OBITh, €CJIM CaM 3alpoC BhIAAJI MEHbIIee KOJTUYECTBO CTPOK). LIMIT ALL PaBHOCHUJIBLHO OTCYT-
CTBUIO yKa3aHuda LIMIT, KakK ¥ LIMIT ¢ aprymesTomMm NULL.

OFFSET yKa3bIBaeT IIPOIIYCTUTh YKa3aHHOE YKCJIO CTPOK, IpexXae 4eM HadaTh BeJaBaTh CTPOKU. OFFSET
0 PaBHOCHUJILHO OTCYTCTBUIO YKa3aHUAd OFFSET, KaK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHO uM OFFSET, 1 LIMIT, CHa4YaJla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeM Ha4YHWHaeT I101-
CYHHUTHIBATh CTPOKH OJId OrpaHUYeHusda LIMIT.

Ha nmene Postgres Pro onpepensieT MOpsifOK COPTUPOBKH MJIsI ASC M DESC IIO Kaaccy onepamopa B-Oepesa no ymoauaHuro Ojisi TUNA NAHHBIX BhIpaxKeHUus. OGEIYHO
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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IMTpuMmeHsisti LIMIT, BaXHO HUCIIOJIb30BaTh TaKXKe IIPedJioKeHre ORDER BY, YTOOBI CTPOKM pe3yJibTaTa BhI-
IaBaJIUCh B OHpENeNEéHHOM Iopsnke. MHadve OyoyT BO3BpallaThCSA HENpPeOCKa3yeMble IMOAMHOXKECTBa
CTPOK. BBl MOXXeTe 3alIpoCUTh CTPOKH C AECSTOM MO ABaAIaTy0, HO KaKOM ITOPSIIOK BB UMEETe B BUOY?
IMopsimok OymeT HEU3BECTEH, €C/u He M0GaBUTL ORDER BY.

OnTrMHU3aTOp 3aIpoca YYUTHBAET OrpaHUYeHrue LIMIT, CTPOS IJIaHBl BHIIOJIHEHUS 3aIIPOCOB, II09TOMY
BEPOsITHEE BCETO TJIaHHI (@ 3HAYUT U MMOPSIIOK CTPOK) OYAYT MEHSTHCS HPY Pa3HBIX LIMIT U OFFSET. Ta-
KuM o0pa3oM, pa3/inyHble 3HaUYeHUus LIMIT/OFFSET, BRIOMpalolie pa3Hble IOOMHOXKECTBa PE3YIbTAaTOB
3amnpoca, npusedym K Heco2,/aco8aHHOCMU pe3y/1bmamos, eciii He yCTaHOBUTEH IIpeCcKa3yeMylo COPTU-
POBKY C IOMOIIBIO ORDER BY. ITO He omubKa, a Hem3bexKHoe cieacTBre Toro, 4ro SQL He rapaHTHUpYyeT
BBIBOZ PE3YJIBTATOB 3alpOCa B HEKOTOPOM IOPSAKE, CIIU HMOPSIIOK He ONPenesiéH SIBHO IPEOJIOKEHNEM
ORDER BY.

CTpoKH, IIPOIIyCKaeMhIe COTJIaCHO IIPeIOKEeHUI0 OFFSET, TeM He MeHee MOJI2KHEBI BEIUHCIIATECS Ha Cep-
Bepe. TakuM oO6pa3oM, IpHu OOIBINNX 3HAYEHUIX OFFSET paboTtaeT He3(hGHEKTUBHO.

7.7. CNUCKM VALUES

[IpennoxkeHue VALUES IO3BOJISIET CO3[aTh «IIOCTOSIHHYIO TaONIHIly», KOTOPYI0 MOXKHO HCIIOJIb30BAaTh B
3ampoce, He co3faBas U He HanoiHsAsa Tabnuiy B BII. CHHTAaKCUC IPEIIOKEHUS:

VALUES ( BrpaxeHwe [, ...]1 ) [, ...]

Il KaKOoro CIMCKa BHIPaAXKeHUM B CKOOKaX CO3MaéTCs CTPOKa TaOnmuibl. Bce CIIMCKU OOXKHBI UMETh
OOWHAKOBOE YUCJIO 3JIEMEHTOB (T. €. YHCJIO CTOJIOIIOB B TabIH1Ile) ¥ COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKAaX OOJI?)KHBI MMETb COBMECTUMEBIE TUITHI MaHHBIX. PaKTUUYECKUHN TUN JAaHHBIX CTONOIIOB pe3yibTaTa
onpenenseTcs MO TeM XKe IpaBuUjiaM, 9YTO M AJid UNION (cm. Pasgen 10.5).

Kak npumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEePHET TaOIUIlY U3 OBYX CTOJIOIIOB ¥ TPEX CTPOK. ITO PABHOCUIIBHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuauuio Postgres Pro HasHavaeT cTonbOiaM TaOmauIlbl VALUES MMeHa columnl, column2 M T. [.
HNmeHa cTonb110B He onrpenesieHsl B cTanmapTe SQL u B mpyroit CYB]Il oHM MOTYT OBITH APYTHUMH, IO3TOMY
O0OBIYHO JIy4llle ITIePeonpPeneInTh 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)

CHHTaKCU4YeCKHU CIIMCOK VALUES C HaGOpOM BBIpa}KeHHfI PAaBHO3HA4Y€H:
SELECT cnucox_Bei6opkH FROM TabnHuyHOe_BEPaXeHHE

¥ JOIIyCKaeTcCs Be3ae, rge OonyCcTuM SELECT. HaHpHMep, BBI MO2KeTe UCIIOJIb30BATh €0 B COCTaBe UNION
U go0aBUTH K HEMY omnpegenernue_copruposx# (ORDER BY, LIMIT W/UIM OFFSET). VALUES 4allle BCEeTro
I/ICHOJ‘IBBY@TCH KaK UCTOYHUK OJAHHLBIX OJId KOMAHOBI INSERT, a TaK¥Xe KakK rmoa3alipoc.

3a OOTOTHUTEJIbHEIMU CBEIeHUSIMU oOpaTuTech K cripaBke VALUES.,

7.8. 3anpockbl WITH (OOWMe TabanyHbIe Bbipa>keHuna)
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WITH IPeOoCTaBiIsieT CIIOC0o0 3amKuChHIBATh OOMOIHUTEIbHEIE OIePaTOPHI OJIs IPUMEeHEeHUs B OOIBIITHUX 3a-
mpocax. ITH OMepaTophl, KOTOPHE TaKzKe Ha3bIBAlOT OOMIMMHU TaOIMYHHIMU BhIpaxkeHusMu (Common
Table Expressions, CTE), MOXXHO IIpeOCTaBUTh KaK OIIpeHesieHusI BpeMEeHHBIX Ta0JIHII, CYIIeCTBYIOIINX
TOJIBKO [IJIST OOHOTO 3aIrpoca. [ OoMoJTHUTEIbHEIM OIIepaTOPOM B IPEOJIOKEeHHUH WITH MOXKeT OBITh SELECT,
INSERT, UPDATE WU DELETE, a CaMO IIpenJioKeHue WITH IPUCOEONHSIETCI K OCHOBHOMY OIIepaTopy, KO-
TOPBIM TaKXXe MOXKET ObITb SELECT, INSERT, UPDATE UIU DELETE.

7.8.1. SELECT B WITH

OcHOBHOe TIpefiHa3HaYeHne SELECT B IIPEII0KEHNUH WITH 3aK/TI0YaeTCs B pa30MeHWH CIIOXKHEIX 3alTPOCOB
Ha IPOCTHe 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 IIPOOA2KadM TOJIBKO OJIA IIepPenoOBhIX PETMOHOB. HpeI[J'IO}KeHI/Ie WITH ompepeindaeT OBa
OOIIOIHHUTEJIBHBIX OIlePpaTopa regional_ _sales M top_regions TakK, YTO Pe3yJbTaT regional_sales HC-
HOHb3yeTCH13top_regions,apGByHBTaTtop_regionsHCHOHb3yeTCHISOCHOBHON[3aHpoceSELECT.QTOT
IIpypuMepP MOZXKHO OBIJIO OBI rmepenucaTtsb 0e3 WI TH, HO TOr'Da HaAM HOH&)IOGHTCH OBa YPOBHA BJIOZKEHHBIX ITOI-
3aIpocoB SELECT. IToka3aHHBIM BHIIIE CIIOCOOOM 3TO MOZKHO coeslaTb HEMHOTI'O IIPOIIie.

Heobs13aTenbHOEe yKa3aHMe RECURSIVE IIpeBpalmaeT WITH M3 MPOCTO yHOOHOM CHHTAKCHUYECKOW KOH-
CTPYKLMM B CPEICTBO peann3aliyd TOTO, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Mcronb3yss RECURSIVE,
3ampoc WITH MOXKeT oOpallaThbcs K COOCTBEHHOMY pe3yibTaTy. OueHb IIPOCTOM IPUMEp, CYMMHUPYIOIITHH
yuciia oT 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B o01ieM BuAe PeKypCUBHBLIN 3alpoc WITH BCerma 3allMCHIBAETCS KaK HEe PeKYpCUuBHAs YaCMb, TIOTOM
UNION (MM UNION ALL), @ 3aTeM pPeKYpCUBHAs UaCMmb, TTie TOINbKO B PEKYPCUBHOM YaCTU MOXKHO ob6pa-
TUTBHCS K PE3YJIbTATy 3alpoca. Takoi 3aIIpoC BHIIOIHSIETCS CIIeAyIoIuM 06pa3oM:

BoluuciieHHe PeKYPCHBHOIO 3alpoca

1. BHIYMCIISIETCS He PEeKypPCUBHAS YacTh. [I1s1 UNION (HO He UNION ALL) OTOPAcCHIBAIOTCS OyOIUPYIOIIN-
ecsi CTPOKH. Bce ocTaBIIMECs CTPOKU BKIIOUAIOTCS B PE3yJIbTaT PEKYPCUBHOTO 3alIpoca U TaKXke Io-
MeIIal0TCs BO BpeMeHHYI0 pabouyo mabauuy.

2. Tloka paGouas Tabmulla He IIyCTa, IIOBTOPSAIOTCS CIEeOYIOIIUe OeHCTBUS:

a. BwunciaseTcss peKypcuBHAs YacThb TakK, YTO PEKyPCHBHAsI CCHIJIKA Ha caM 3aIlpoc obpaliaeTrcs
K TEKyLIeMy coaepRuMoMy paboued TabGmuilbl. [171sT1 UNION (HO He UNION ALL) OTOpPachIBAlOTCS
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oyOoIupyIoIrecs CTPOKY U CTPOKH, OyOIUPYIOUINe paHee IoMydYeHHbe. Bce ocTaBIInecs CTPOKU
BKJIIOYAIOTCS B PE3YJIbTAT PEKYPCUBHOTO 3aIIpPOCa ¥ TaK¥Ke ITOMEIIAITCs BO BDEMEHHYIO NpoMe-
JHCYMOYUHY0 Mmabauuy.

b. Copepxumoe paboueil TabIUIBI 3aMEHSIETCSA COOEPKUMBIM ITPOMEXKYTOYHOM TAaOIUIILI, a 3aTEM
IPOMeXKyToYHas TabIuIla OYUIIaeTCs.

IIpuMmeyanue

XoTs yKa3aHUe RECURSIVE MTO3BOJISIET OMPENENsiTh PEKYPCUBHBIE 3aITPOCH], BHYTPU TaKue 3aPOCH
o0pabaThIBAIOTCS UTEPALIIOHHO.

B moka3aHHOM BHIIIe TpuMepe B paboyed Tabnulle Ha KaXKIOM Tare COOePKUTCS BCEro OfHa CTPOKa U
B Hell MmocenoBaTeIbHO HaKalIuBaloTCcsa 3HaveHus oT 1 go 100. Ha coTom 1m1are, 61maromapsi yCIOBUIO
WHERE, He BO3BpaIl[aeTCsl HUYero, TaK YTO BEIYKCJIEHHE 3aIllpoca 3aBepIlaeTcs.

PeKprHBHHe 3allPOCEL OOBIYHO IIPUMEHATCA OJIA paﬁon C HepapxXru4YeCKUMU HUJIX OPEBOBHUOHBIMMU
CTPYKTypaMu OaHHBIX. B KauecCTBe MOIE3HOT0 IIpuMepa MO2XKHO IIPUBECTH 3alIpPoC, HaXOOsMIINU BCe HETIO-
CpenCTBEHHBIE 1 KOCBEHHEIE COCTABHEIE YaCTHU IMPOAYKTa, UCIIOJIBE3YySA TOJIBKO Ta6J'II/II_Iy C MPAMBIMU CBA-
35AMHU:

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 * pr.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_guantity
FROM included_parts
GROUP BY sub_part

Pab6oTas c peKypCUBHBIMU 3allpocaMU, BaXHO 00eCIeyruTh, YTOOL peKypCUBHAA YaCTh 3allpoca B KOHIE
KOHIIOB He BhbIlajia HUKaKUX KOpTeXkel (CTPOK), B IPOTUBHOM CJIy4ae IIUKJI OyneT 0eckoHeYHHIM. MIHOTja
OJISL 9TOT0 JOCTATOYHO IPUMEHSTH UNTION BMECTO UNION ALL, TaK Kak IpU 3TOM OyZyT oTOpachBaThLCH
CTPOKHY, KOTOPHIE y3Ke eCTh B pe3dynbraTe. OOHAKO 9aCcTO B [UKJIE BEIIAIOTCS CTPOKY, HE COBHAAAIOIINE
TIOJTHOCTBIO C IPENBIOYIINMI: B TAKUX CJIy9asix MOXKET UMEeTb CMEIC/I IIPOBEPUTH OOHO MJIM HECKOJIBLKO II0-
Jiei, 94TOOBI OpenenuTh, He OblIa JTU TEKYINas TOYKa OOCTUTHYTa paHblle. CTaHIApPTHHIM c1ocob perre-
HUS MONOOHEBIX 3afla4y — BBIYKCJIUTH MAacCUB C yKe 00paboTaHHEIMYU 3HaYeHUsMHU. HanpuMmep, paccMoT-
puTe CIedyIonui 3aIpoc, IPOCMaTPHUBAIINY TabJINIy graph IO MOJIIO 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 3aLUKIIUTCS, €CIIU CBSI3U 1ink COmepzkaT IMUKJIEL. Tak Kak HaM HYKHO IIOJIy4YaTh B PE3YIIb-
taTe «depth», omHO nMUITE U3MEHEeHKe UNION ALL Ha UNION He MO3BOMUT M30exkKaTh 3alluKIMBaHus. Bme-
CTO 3TOT0 MBI HOJIZKHEI KaK-TO OIPENeNNuTh, YTO yKe MOCTUTaNIU TEKYIed CTPOKH, ITPOMIs HEeKOTOPHIH
myTh. JIJ1sT 3TOTO MBI MOGaBIIsIEM OBa CTOIOIA path ¥ cycle M MMOTyYaeM 3alpoc, 3allUIEHHBINA OT 3alHUK-
JIMBAHMUS:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,
ARRAY [g.1id],
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false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,

g.id = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle
)
SELECT * FROM search_graph;

I[ToMuMO TIpeHOTBPAIEeHHs IUKIIOB, 3HAaYEHUST MaCCHBa 9acTO ObIBAIOT II0JIE3HEI CAMU 110 cefe AJIst mpef-
CTaBJIEHUS «IIYTHU», IIPUBEIIETO K ONPENEIEHHON CTPOKE.

B ob61mem cnydae, Koraa OIS BEISIBIIEHHUS ITUKJIa HY2KHO ITPOBEPSITh HECKOJIBKO II0JIeH, ClIeayeT UCIIOIb30-
BaTh MacCUB CTPOK. HampuMmep, eciiu HY2KHO CPaBHUTD IIOJISA £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.fl, g.f2) = ANY (path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

ITogcka3ka

YacTo Oy1s BHISIBIEHHUS ITHUKJA HOCTATOYHO OJHOTO IIOJIsI, ¥ TOTda ROW () MOXKHO OMYyCTHUTB. [Ipu
3TOM Oy[eT MCIIOIb30BATHCS HE MAaCCHUB HAHHBIX COCTABHOTO THIIA, @ MPOCTON MAacCHUB, 4TO 6ojiee
3¢hGHEKTUBHO.

IToocka3ka

STOT ajrOpUTM PEKyPCUBHOI'O BEHIUNCIIEHUS 3aIIPOCa BEHOAET B Pe3yJIbTaTe Y3IIbl, YIIOPALOYeHHEIe
«CHa4ala B IMUPUHY». UTOOHl IIOJIyYUTh Pe3ysbTaTh, OTCOPTUPOBAHHLEIE B IIOPSANKE «CHAadasa B
TyOWHY», MOXKHO JOOAaBUThL BO BHEIITHUI 3aIPOC ORDER BY MO CTOJNOIY «path», momydyeHHOMY, KaK
TTOKAa3aHOo BHIIIIE,

HHHTECTHPOB&HHH3aHp0COB,KOTOpbKEMOFYT3aHHKHHBaTBCH,eCTBXOpOHHﬁiHpHéM-—-ﬂO6aBHTBLIMIT
B pOI[I/ITeJ'[bCKI/Iﬁ 3alipoc. HaanMep, CJ'IGJIYIOU.II/Iﬁ 3allPOC 3allUKIIMTCHA, €CJIK He mo6aBUTH IIpeniIokKeHue
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+1 FROM t

)
SELECT n FROM t LIMIT 100;

Ho B ma"HHOM ciydae 3TOTO He ITPOUCXOOUT, TaK Kak B Postgres Pro 3ampoc WITH BEIHAET CTOJILKO CTPOK,
CKOJILKO (paKTUUEeCKH IIPUHNMAaeT POOUTENbCKUM 3aIpoc. B IpoU3BOACTBEHHOM Cpefie UCIIOIb30BaTh 3TOT
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IPUEM He PEKOMEHOYETCS, TaK KaK OPYTHe CUCTEMBI MOTYT BeCcTH ce0s mo-gpyromy. Kpome toro, 3TO He
OymeT pabGoTaTh, €C/IM BHELTHUM 3aIIPOC COPTUPYET PE3YJIHTATH PEKYPCUBHOTO 3aIIPOCa UJIU COEOUHSIET
WX C OPyro# Tabyiuued, Tak Kak B MOJOOHBIX CIy4Yasx BHEITHHWU 3alpoc OOBIYHO BCE PAaBHO BHIOMpAET
pe3yJbTaT 3anpoca WITH IOTHOCTRIO.

3ampockl WITH UMEIOT ITOJIE3HOE CBOMCTBO — OOBIYHO OHY BEIYHMCIISTIOTCS TOJIBKO Pa3 IJIst BCETO POOUTEITh-
CKOTO 3allpoca, flaXke eCjid 9TOT 3aIllpPoC MK COCEeOHMEe 3alTPOCHl WITH o0pallaiTcsd K HUM HEeOTHOKpaT-
HO. TakuM 06pPa30M, CIIOKHBIE BEIUMCIEHUS, Pe3yIbTaThl KOTOPHIX HY2KHHEI B HECKOIBKHX MECTaxX, MOXKHO
BBIHOCHUTH B 3aIPOCHI WITH B I[eJISIX OMTUMHU3aIuu. KpoMe TOTO, TakKue 3ampoCchl TTO3BOJISIOT U30eKaTh
HeXeJlaTeMbHBIX BEIYUCIEHUN QYHKIUN ¢ TO00YHBIMU 3dderTamu. OOgHAKO eCTh U oOpaTHasi CTOPOHA
— OTITUMH3ATOP HE MOXKET PACIPOCTPAHUTH OTPAaHUUYEHUS POOUTENBCKOTO 3allpoca Ha HEOOHOKPATHO
3aefCTBYEMBIH 3alIpoC WITH, TAK KaK 9TO MOKET ITOBJIUSITh HA MCII0JIb30BaHKE Pe3yJibTaTa WITH BO BCEX
MecCTaX, TOTAa KakK OOJIKHO IOBJIUSATH TOJIBKO B OOHOM. MHOTOKPATHO 3a€HCTBYEMBIN 3arpoc WITH Oy-
OEeT BBIIOJIHATHCS OYKBAJIbHO M BO3BPAIlaTh BCE CTPOKM, BKJIIOYAs T€, YTO IIOTOM MOXKET OTOPOCHUTDH PO-
ouTenbcKud 3anmpoc. (Ho Kak OBII0O CKa3aHO BEHIIIE, BEIYMCIIEHNE MOXKET OCTAHOBUTHCS PaHbIIE, €CITH B
CCBIJIKE Ha 9TOT 3aIlpoc 3aTpeOyeTcs TOJIbKO OrPAaHUYEHHOE YHCIIO CTPOK.)

OmHaKO eCJIH 3aIpoC WITH SIBASETCS HEPEKYPCUBHBEIM U CBOOOIHEIM OT ITOOOYHEIX 9(D(HEKTOB (TO ECTH 3TO
SELECT, He BBEI3BIBAIOIINN U3MEHYUBLIX QYHKIIUM), OH MOXKET OBITh CBEPHYT B POOUTENILCKUM 3aIIpOC, YTO
TI03BOJIUT ONTHMHU3HUPOBAThH COBMECTHO [Ba YPOBHS 3alIpOCOB. I10 yMOIYaHUIO 9TO MPOUCXOOUT, TOJIBKO
€CJIM 3aIIpocC WITH 3adelCTBYETCS B POOUTEILCKOM 3alIPOCEe BCETO B OOHOM MECTE, a He B HECKOJIbKUX. ITO
IMoBefleHre MOZXKHO MEePEONPEeneNnnTh, Ho0aBUB YKa3aHue MATERIALIZED, YTOOB! BHIOEJIUTH BEIYUCIIEHHE
3ampoca WITH, UM yKa3aHue NOT MATERIALIZED, 4TOOBI MPUHYAUTEIbHO CBEPHYTDh €T0 B POOUTEJILCKUM
3amnpoc. B nocnemHeM ciydae BO3HHKAeT PHCK MHOTOKPaTHOTO BLIYHMCIEHMS 3alpoca WITH, HO B UTOTe
9TO MOKeT OBITh BEITOIHO, €CIIM B KaXKIOM CJIy4Yae HCIIOJIb30BaHMs WITH M3 BCETO pe3yibTaTa 3alrpoca
OCTAETCsI TOJIBKO HeOOoJIbIIast 4acThb.

IMTpocToit mpuMep O DeMOHCTPAIUU STUX IIPAaBUII:

WITH w AS (
SELECT * FROM big_table

)
SELECT * FROM w WHERE key = 123;

9TOT 3ampoc WITH OyaeT CBEPHYT B POOAUTETBCKUM 1 OyHeT BHIIIOJIHEH C TEM JKe IIJIaHOM, YTO U 3aIIPOoC:
SELECT * FROM big_table WHERE key = 123;

B wactHOCTH, ecniu B TabGuIle CO30aH UHOEKC 110 CTOIOIY key, OH MOZKET MCIIOJIb30BaThCS OIS IIOJTYYEeHU S
CTPOK C key = 123. B gpyrom ciny4ae:

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;

3anpoc WITH OymeT MaTepHaIn30BaH, TO €CTh CO3TACTCS BpeMeHHasl KOnus TabauIlkl big_table, KOTO-
past OymeT coeguHeHa C co0oi ke, 6e3 MCIOJIb30BaHUS KaKOro-mubo mHAeKca. DTOT 3ampoc OymeT BhI-
TOIHSTHECS ropa3no 3¢ dekTHBHEE B TAKOM BUJIE:

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 atoMm ClIy4ae OrpaHUYEeHHNd POOUTEJIBCKOI'O 3alIpoCa MOTI'YT IIPUMEHATHECA HEIIOCPEOCTBEHHO IIPU CKa-
HUPOBAHHUU big_table.

HpHMep, B KOTOPOM BapuaHT NOT MATERIALIZED MOXeT OBITH HeXKeJIaTeJILHBIM:

WITH w AS (
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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 pmamHOM criywae Onaromapsi MaTepuanu3aldM  3ampoca WITH pecypcoéMKas (QyHKIIUS
very_expensive_function BEIYMCIISIETCSA TOJIBKO OOUH Pa3 [AJIT CTPOKU TaOIUIIL], a HE IBAXKOHI.

ITpuMepHl BHIIIE MTOKA3BIBAIOT TOJILKO MPEIIoXeHue WITH ¢ SELECT, HO TAaKUM 2Ke 00pa30M ero MOXKHO
KCIIONb30BaTh C KOMaHOaMu INSERT, UPDATE M DELETE. B KaX[IoM cjiy4ae OH II0 CYyTH CO30AaéT BPeMeHHYIO
TabIUITy, K KOTOPOM MOKHO OOPATUTLCS B OCHOBHOM KOMAaHIIE.

7.8.2. I3MeHeHMe faHHbIX B WITH

B IpeaIoKeHn WITH MO2KHO TaKXKe HMCIIOJIB30BaTh OIIEepPaTOpPhl, U3MEHAIOIINEe NaHHbIE (INSERT, UPDATE
UM DELETE). OTO IIO3BOJISIET BHIIIOIHSATH B OMHOM 3aIlpoce Cpa3y HeCKOJIbKO pa3HHIX onepanuii. Hanpu-
Mep:

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;

9TOoT 3anmpoc GpaKTUYECKU IIepeMellaeT CTPOKH U3 products B products_log. OnepaTop DELETE B WITH
yOansieT yKa3aHHBIE CTPOKM M3 products M BO3BpAIllaeT UX COOEePKUMOE B IIPEIIOXKEHUN RETURNING; a
3aTeM TJIaBHLIN 3alIPOC YUTAET 3TO COMEPKUMOE U BCTABIIsIET B TaOMUIY products_log.

CnenyeT 3aMETHUTh, UYTO IpeajoxKeHnue WITH B JaHHOM Cjiy4dae IMPHCOEOHHAETCsS K OoImepaTopy INSERT,
a He K SELECT, BJIO2KEHHOMY B INSERT. 3JTto H606XOHI/IMO, TaK KaK WITH MOXeT CcogepzXKaTh OIlepaTOpPkI,
U3MEHAIIe NaHHbBIEe, TOJIEKO Ha BEPXHEM YPOBHE 3alIpocCa. OpHako IIPY 3TOM IIPDUMEHAITCHA OOBIYHBIE
IIpaBUJIa BUODUMOCTH WITH, TaK 4YTO K Pe3yJIbTaTy WITH MOZKHO O6paTI/ITI>CH 1 U3 BJIOZKEHHOTI O OoIIepaTopa
SELECT.

OnepaTophl, U3MEHSIOIINE JaHHBIEe, B WITH OOBIYHO [OMOTHSIOTCS IPeAI0KeHneM RETURNING (cM. Pas-
nen 6.4), Kak MOKa3aHO B 9TOM IIpuMepe. BakHO MOHMMATh, 4YTO BpeMEeHHas Tabuila, KOTOPYI0 MOXKHO
OyaeT MCIOb30BaTh B OCTAJILHOM 3aIlpoCe, CO3MAETCs U3 pe3yJibTaTa RETURNING, a He 11eJjieBoM Tabmu-
Bl orepaTtopa. Ecnu omepaTop, U3MEHSAIOMWNY TaHHbIe, B WITH HE JOTOJTHEH TMPEAI0KEeHUEM RETURNING,
BpeMeHHas Tabiulla He CO37aéTcsl U oOpalaThCs K Hell B OCTallbHOM 3anpoce Herb3sg. OgHaKo TaKou
3ampoc BCE paBHO OyIOeT BHITIOTHEH. Hampumep, JOMYyCTUM CJIEOYIOUINY He OUYeHb MPAaKTUYHLIN 3aIpoc:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKM U3 TabmuIl foo U bar. [Ipu 3TOM YKCJITIO 3aA€ICTBOBAHHBIX CTPOK, KOTOPOE TIOJTYUHUT
KJINEHT, Oy[eT MOACYUTHBATLCS TOJIBKO IO CTPOKAaM, YOAJIEHHBIM U3 bar.

PeKypCcHBHEBIE CCBITKY B OTIePaTOpPax, M3MEHSIONINX JaHHbIe, HEe TOTYCKAaOTCsA. B HEKOTOPHIX CIIy4asiX 9TO
OTpAaHMYEHUE MOKHO 000WTH, 0OPATUBIINCH K KOHEUHOMY Pe3ylbTaTy PEKYPCUBHOTO WITH, HAaIpUMep
TaK:

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
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WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

3TOT 3allpoC yaoalideT BCe HEIIOCPeOCTBEHHEIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTHU IIPOOYKTA.

OnepaTopLI, HU3MEHAI0IHEe JaHHbIe B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJMH Pa3 U BCerpga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOI'O, IPDMHMUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alipoc. 3aMeThTe, YTO 3TO OTINYAETCS
OT noBeageHuda SELECT B WITH: KaK TOBOPHJIOCH B IpeaniaylneM pasfesie, SELECT BBIIIOJIHAETCA TOJIBKO OO
TeX I10D, IIOKa ero pe3yJibTaThl BOCTpGGOBaHLI OCHOBHBIM 3aITpOCOM.

BrioxeHHEIE OlepaTOpPEL B WITH BBIIOJIHAKTCSI OOHOBPEMEHHO OPYI C OIPYIOM U C OCHOBHEIM 3alIPpOCOM.
TakuMm 06pa3oM, MOPSAMOK, B KOTOPOM OIIePaTOPHl B WITH OyoyT aKTUYECKH U3MEHSITh JaHHLIE, HEITPE-
cka3yeM. Bce aTu ommepaToph! BHIIIOIHSIOTCS C OMHUM CHUMKOM OdHHbIX (cM. ['maBy 13), TaK 4TO OHU He
MOTYT «BUOETH», KaK KaXK[IbI} U3 HUX MEHSET IlejieBble TaOmUIlbl. DTO YMeHbIIaeT 3G GeKT HelTpencKasy-
eMOCTH (QaKTHUeCKOTO IIOpsaKa M3MeHEeHU CTPOK U 03HaYaeT, UYTO RETURNING — eOUHCTBEHHBIN Bapu-
aQHT Ilepefady U3MEHEeHHUN OT BIOXKEHHEBIX OIIepaTOpPOB WITH OCHOBHOMY 3anpocy. Hampumep, B faHHOM
ciy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM products;

BHEIIIHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPhIE OBLIH IO mercTBUS UPDATE, TOT[a KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM t;

BHEITHUY SELECT BBIZACT U3MeHEHHBIEe OaHHBIE.

HeomHokpaTHOe n3MeHEeHHEe OMHOM U TOM Ke CTPOKH B PaMKaX OTHOTO ollepaTopa He MOIepKUBaeTCs.
HWmeTh MecTO OyeT TOIBKO OTHO M3 HECKOJIbKUX U3MEHEHUH ¥ HaméKHO OIpeeNlnuTh, KaKoe UMEHHO,
YaCcTO [MOBOJIBHO CIIOXKHO (a MHOTMA ¥ BOBCE HEBO3MOXKHO). ITO TaK XKe KacaeTcCs ClIydas, Korfa CTpoKa
yIoanseTcs ¥ U3MEHSIEeTCSI B TOM XKe ollepaTope: B pe3yabTaTe MOXKeT OBITH BHIIIOJTHEHO TOJILKO OOHOBIIE-
Hue. ITosToMy B 0011eM ciiydae ciiemyeT u3berarh MOgOOHOTO HaJIOXKEHUs olepaluii. B 4acTHOCTH, U3-
OeraiiTe TOA3AIIPOCOB WITH, KOTOPHIE MOTYT IIOBNIMSTh Ha CTPOKH, U3MEHsIeMble OCHOBHLIM OIIEPAaTOPOM
WITH OTlepaToOpaMu, BJIOXKEHHEIe B Hero. Pe3ynbTat IeidCTBUS TaKUX 3allPOCOB OyIeT HelpeacKa3yeMbIM.

B HacTosiee BpeMs, OJid olnepaTopa, U3MEHAIIIero JaHHble B WITH, B Ka4eCTBe 11eJIeBOM HeNb3s HC-
II0JIb30BaTh Ta6nnuy, aJist KOTOpOfI OIIpenesyieHO yCJIOBHOE IIPaBUJI0O MJIX IIPaBUJIO ALSO MJIX INSTEAD, ecC-
JIX OHO COCTOHUT M3 HECKOJIEKHX OIIePaTOpPOB.
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naBa 8. Tunbl AAHHbIX

Postgres Pro mpegocTaBisieT IOIb30BaTEIsIM OOraThI aCCOPTUMEHT BCTPOEHHEBIX TUIIOB MaHHEIX. Kpome
TOTI'0, II0OJIb30BaTeJIM MOT'YT CO3laBaTh CBOU THUIIEL B Postgres Pro, ncnons3ys komanny CREATE TYPE.

Tabnuita 8.1 cOmepXUT BCe BCTPOEHHBIE THUMH MAaHHBIX 00IEero mojIb30BaHusa. MHOTHEe U3 albTepPHaTHUB-
HBIX UMEH, TPUBEEHHBIX B CTONOIIE «IICeBmOHMMEBI», HCIOJIBE3YIOTCS BHYTPHU Postgres Pro mo ucropuue-
CKUM TIpUYUHaM. B 9TOT CIMCOK He BKIIOUEHB HEKOTOPhIE YCTapeBIlIMe TUIILL U TUIILI AJIsI BHYTPEHHETO
IpUMEHEHHUS.

Taoauma 8.1. TUOBI TaHHBIX

UM IIceBOpOHHNMBI OnucaHue

bigint int8 3HAKOBOe Iiejoe u3 8 GauT

bigserial serial8 BOChMHUOAMTHOE 1IeI0€e C aBTOyBeIuYe-
HUEM

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 oJiu-
HEI

cidr ceTeBoi agpec [Pv4 unu IPv6

circle KPYT B IIJIOCKOCTH

date KaJjieHJapHas maTa (rofd, Mecsll, JeHb)

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 ampec MAC (Media Access Control) (B
dopmaTe EUI-64)

money IeHexXHas cyMMa

numeric [ ( p, s) 1 decimal [ ( p, BellleCTBEHHOE YMCJIO 3aJaHHOM TOYHO-

s) ] CTH
path TeoOMeTPHUYECKHUU NIYTh B IIJIOCKOCTH
pg_lsn TocJieloBaTENLHEIM HOMED B XKypHaie

Postgres Pro

pPg_snapshot CHUMOK HAeHTHu(hUKaTOpa TpaH3aKIui
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HUMmsa IIceBOpOHUMBI OnucaHue

point reoMeTpHUYecKas TO4YKa B IMJIIOCKOCTH

polygon 3aMKHYTHIM TeOMEeTPUYECKUN IIYTh B
IJIOCKOCTH

real float4 YUCJIO OMUHAPHOU TOYHOCTH C MJiaBalo-
mreit Toukou (4 Gaiita)

smallint int2 3HaAKOBOe OByxXOaMTHOE Ienoe

smallserial serial2 IByxOaMTHOE IeJ10€ C aBTOYBETUYEHUEM

serial serial4 4yeTHIPEXOAUTHOE IIejioe C aBTOyBeJInye-
HUEM

text CHUMBOJIbHAs CTPOKa IIepeMeHHOM! OJIu-
HEL

time [ ( p) ] [ 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
IJIs II0JIb30BaTEIbCKOT0 YPOBHS (ycTa-
PpeBIINY THUII; CM. pg_snapshot )

uuid YHUBEPCANIbHBIY YHUKATbHEIN UOEHTHU-
dukaTop

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
¥ 0e3), xml.

Kaxpgpiii TUII maHHBIX UMeeT BHyYTpeHHee IIpefCcTaBleHNne, CKPEIToe QyHKIIUAMY BBOAa ¥ BEIBoda. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe dopMmaTtil. OOHAKO €CTh
TUIBL, YHUKaNbHEIE 071 Postgres Pro, Hanpumep reomeTpudecKue IyTH, U €CTh TUIEl, KOTOPBEIE 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
BXOOHLIM 3HAYEHUEM M3-3a IIOTEePU TOYHOCTH.

8.1. Hucnosblie TunbI

YucoBble TUIH BKIIOYAIOT ABYX-, YeTHIPEX- U BOCbMUOAWTHEIE IIeJIble, YeTHIPEX- 1 BOCbMUOAUTHEIE YHC-
Jla C IJIaBaloIlel TOYKOM, a TaKXKe JeCATHUYHBIe YHClla C 3aJaBaeMOU TOYHOCThIO. Bce 3Tu TUOEH mmepe-
yuncJIeHsl B Tabnuie 8.2.
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Taoauma 8.2. YucjioBbIe THUIILI

UM Pasmep Onucanue Inama3oH

smallint 2 OatriTa 1nemoe B HeOOIbIIOM Auamna- |-32768 .. +32767
30HE

integer 4 6aniTa TUNWYHLIN BEIOOD OIS Lie- -2147483648 ..
JIBIX YUCeJI +2147483647

bigint 8 GaiT menoe B O0mbIIoM guamaso- |-9223372036854775808 ..
He 9223372036854775807

decimal mepeMeHHHBIN |BelleCTBEHHOe YHUCIOo C yKa- |mo 131072 nudp mo mecs-
3aHHOUW TOYHOCTHIO TUYHOU TOUKU U mo 16383

— 1ocJie

numeric IepeMeHHBIHN |BelleCTBEHHOe YUCIO C yKa- |mo 131072 nudp mo mecs-

3aHHOM TOYHOCTBIO THYHOMN TOYKHU U 1o 16383
— 1mocJe

real 4 Gaiita BeIlleCTBEHHOE YHCJIO C IIe- |TOYHOCTL B mpepdesiax 6 me-
pPeMeHHOU TOYHOCTBIO CATUYHBIX TUGP

double precision 8 6alT BEIIleCTBEHHOE YHCJIIO C IIe- |TOYHOCTH B IIpemenax 15 me-
pPeMeHHOU TOYHOCTBIO CATUYHBIX LUGP

smallserial 2 Oanra He0oJIbIIIOE IIeJIoe C aBTo- 1..32767
yBeJIU4YeHUEM

serial 4 6anTa 1enoe ¢ aBToyBenuuyenueMm |1 ..2147483647

bigserial 8 GauT 6onbioe 1esnoe ¢ aBroyBe- |1 ..9223372036854775807
TUYeHUEeM

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

Tumel smallint, integer M bigint XpaHST ILiedble YKCJIa, TO €CTh YKcia 6e3 OPOOHOH YaCTH, MMEIo-
e pasHble OOMyCTUMEIe MHaIa30Hbl. ITOMEITKA COXPAaHUTh 3HAYEHHEe, BEIXOMAIee 3a paMKH JHaIla30-
Ha, IPUBEIET K OIbKe.

Yaiie BCero UCIOJIb3YETCS TUII integer, Kak Haubosiee cOasaHCUPOBAHHBIN BEIOOD MIMPUHEI AUaIa30Ha,
pa3Mepa u 6pIcTpomeicTBUSA. TUI smallint OOBIYHO IPUMEHSETCS, TOJILKO KOTa KpaiiHe BaKHO YMEHb-
IINTH pPa3Mep OaHHBIX Ha OUCKe. THUN bigint OpefHa3HadeH OJIS TeX ClIydaeB, KOTIa 4Yucia He yMella-
I0TCA B OUAIllIa30H TUIIA 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

TUI numeric MO3BOISIET XPAHUTD YHCIIA C OYEeHb OOJIBIINM KoudecTBOM 1udp. OH 0cOOEHHO PEKOMEH-
OyeTCs OJIsi XpaHEeHUs JTeHeXKHBIX CYMM U OPYTUX BeIWYHH, I'Ie BaXKHa TOYHOCTh. BEIYHUCIIEHUS C TUIIOM
numeric MalOT TOYHEIE PE3YJIbTATH, TTle 9TO BO3MOXKHO, HAalIpUMeD, IPU CJIOKEHUY, BEIYUTAaHUHU U YMHO-
xeHuu. OJHAKO OIepalliy CO 3HAYEHUSIMH numeric BHIIOJIHAIOTCS TOpas3fo MeajeHHee, YeM C HeIbIMHU
YMCIaM¥ WU C THUIIaMU C TIJIaBaOIel TOYKOM, OMMMCAaHHBIMU B CIIEAYIOIIEM pa3fderne.

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 ITU(DP B YHCIIE, T. €. KOIUYECTBO IudpP 10 00e CTOPOHEI IeCATUYHOM TOuKH. Hampumep, YuCIo
23.5141 uMmeeT TOYHOCTL 6 U MaciuTad 4. lleounciIeHHble 3HaUYeHUsT MOXKHO CUMTATh YHCJIaMU C Mac-
mrrabomM 0.
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Tunel JaHHBIX

Ins cronbua TuIa numeric MOXKHO HACTPOUTh U MAKCUMAIbHYIO TOYHOCTD, 1 MAaKCHMaJIbHBIN MacIITad.
Cronber Tuna numeric 00BABASIETCS CJIEAYIOMINM 00pa3oM:

NUMERIC (TouHOCTBE, Macmrab)

TouHOCTE mOTKHa OBITH MIOJIOKUTEJILHOM, a MacIiITad MOIOKUTEILHBIM HUITH PaBHBIM HYIIIO. AHLTepHa-
TUBHBIN BapUaHT

NUMERIC (TOUYHOCTE)
ycTaHaBnauBaeT MaciTab 0. Popma:
NUMERIC

0e3 yKa3aHUs TOYHOCTH M MacITaba co3maéTr cTosber], B KOTOPOM MOXKHO COXPAHSTh YHCJIOBLIE 3HAUE-
Hus M000# TOYHOCTH U MacIiTaba B IIpefesax, IoaaepKUBaeMbIX CHCTEeMOI. B cTos611e 3TOro THIla BXOI-
HbIe 3HAYeHUs He OyOyT OPUBOOUTHCS K KaKOMY-Tu60 MacIinTady, Toraa Kak B CTOJIOIaX numeric ¢ IBHO
3aJlaHHBIM MAacIITaboOM 3HAYEHWs MOOTOHSIOTCS mom 9ToT MaciuTab. (CtanmapT SQL yTBepKOaeT, YTO
110 YMOITYaHUIO MOIXKEeH ycTaHaBIuBaThbCst Macintad 0, T. e. 3HaYEHUS OOJIZKHBI IPUBOOUTHCS K II€JTEIM
yucjgaM. OgHAKO MBI CUMTaeM 3TO He O4YeHb MOJIe3HBIM. ECITH [/Is Bac BaXkHa IIePeHOCHMOCTh, BCerma
yKa3bIBalTe TOYHOCTDb M MacITad SBHO.)

IIpumMeuyaHnue

MakcuManIbHO OOIyCTUMAsI TOYHOCTh, KOTOPYIO MOXKHO YKa3aThk B 00bsiBJIeHUH TuUma, paBHa 1000;
€CJI¥ Ke HCII0Ib30BaTh NUMERIC 6e3 yKa3aHUS TOYHOCTU, HEWCTBYIOT OTPAaHUYEHUS, ONMCAHHbLIE
B Tabnuie 8.2.

Ecnu maciitab 3Ha4eHUsT, KOTOPOE HY>KHO COXPaHUTh, IIPeBHITIaeT 00bABIEeHHEIN MaciiTab cTonbila, Cu-
cTeMa OKPYTJIUT eTo OO 3aJaHHOT0 KolnudecTBa Hudp rocie TOUKHU. Ecnu Ke mocjie 3TOT0 KONUYECTBO
uudp cjieBa B CyMMe C MacIiTaboM NMPEBLICUT OOBIBIEHHYIO TOYHOCTD, IIPOU30UAET OoIIubOKa.

YurcroBele 3HaYEHUS (PU3UYECKU XPAHATCS 0e3 Kakux-Tubo AOIOHSIONIUX HyJIel cjieBa WJIM CIIpasa.
TakuMm 0O6pa3oM, 00bABIIEMbIE TOUYHOCTh U MacIITad CTOIOIA OIIpeIeIssioT MaKCUMAaIbHEBIM, a He PHUKCH-
POBAHHLIN pa3Mep xpaHeHus. (B 9TOM CMEBICIIe THII numeric OOMBINIE MOX0XK Ha TUI varchar (n), Y4eM Ha
char (n).) [Ie#CTBUTENLHEIN pa3Mep XpaHEeHUST TAKOTO 3HAYEeHUS CKIAAbIBAECTCS U3 ABYX OaWT OIS KaXkK-
IO¥ TPYINBI U3 YETHIPEX TGP U AOMOITHUTEIBHEIX TPEX-BOCHMU OaMT.

[ToMuMO OGBEIYHBIX YHCEJI TUII numeric MO3BOJISIET COXPAHUTh CIIeI[haIbHOe 3HaUeHue NaN, 4TO 03HAaYaeT
«not-a-number» (He yuco). JIto6as onepanus C NaN BHIAET B pe3yJibTaTe TOXKe NaN. 3aluchiBasi 3TO 3Ha-
YyeHUe B BUEe KOHCTAHTH B KoMaHme SQL, ero HY>KHO 3aK/JI04YaTh B allOCTPO(dEI, HAalpUMep TaK: UPDATE
table SET x = 'NaN'. PerucTp CHMBOJIOB B CTPOKE NaN He BaxKeH.

IIpumMeuyanue

B GOIBIIIMHCTBE peannu3aliil «He YHuCiIo» (NaN) CUHTAeTCs He PaBHBIM JII000OMY APyroMy 3HAYeHHUIO
(B TOM YHCIIE ¥ caMOMY NaN). YTOOGH 3HaUEHUA numeric MOXKHO OBIJIO COPTUPOBATE M UCII0IL30BAaTh
B IPEBOBUOHEIX WHIOEeKcax, Postgres Pro cuuTaeT, YTO 3HAYEHUs NaN PaBHH IPYT APYTY U IIPU 3TOM
0oJIbIIle JIIOOBIX YUCJIOBEIX 3HAYEeHUH (He NaN).

Tumnsl decimal M numeric paBHO3HauHL. O0a 3TH THUIIA ONMKCAHEI B cTaHOapTe SQL.

ITpu OKpyTIeHUU 3HAYEHUM TUM numeric BBIMAET YMCII0, 6OMIbIIee 0 MOOYJII0, TOTHA KakK (Ha OOJIbIINH-
cTBe maaT¢opPM) THUIIE real U double precision BBEIIAIOT OnMXKallnee 4éTHOe ynciao. Hampumep:

SELECT x,
round (x: :numeric) AS num_round,
round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;
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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

Tunel maHHBIX real M double precision XpaHAT MPUOIUKEHHBIE YHUCJIOBHIE 3HAYEHUS C IIEPEMEHHOMN
TO4YHOCTRIO. Ha Bcex moamepKMBaeMEBIX B HACTOSAIIEE BpeMs IuIaTPopMax STU TUIILI peainu3yloT CTaHOapT
IEEE 754 gns npBon4YHOU apu(METUKH C TIJIaBaloliel TOYKOU (C OQUHAPHOU U OBOMHOU TOYHOCTBHIO COOT-
BETCTBEHHO), B TOM Mepe, B KaKOU ero MOAJepKMBAIOT IIPOIECCoP, oIlepaloHHas CUCTeEMa U KOMITHIIS-
TOD.

HeToyHOCTh 3mech BHIPAXKaeTCsA B TOM, YTO HEKOTOPHIE 3HAYEHUsI, KOTOPhIE HETL3sT MPeoOpa30oBaTh BO
BHYTPEHHUIN (HOpPMAT, COXPAHSIOTCSA TPUOMUKEHHO, TaK YTO MOTyYEeHHOE 3HAYEHWE MOXKET HECKOJIBKO
OTJINYATHLCS OT 3alMCAHHOTO. YIIpaBleHWe MOmOOHBIMY OITMOKaMU U UX PAacpOCTPaHEHUe B MPOIEcce
BBIYMCJIEHUN SIBASETCS MPEOMETOM U3Y4YeHUS LEeJIoTO pa3fesia MaTeEMAaTUKKU ¥ KOMIbIOTEPHOU HAyKH, U
3mech He paccMaTpuBaeTcss. MBI OTMETHM TOJIBKO ClIenyloliee:

e Ecnu BaM HyKHa TOYHOCTH ITPU XPaHEHUU U BRIUYUCIIEHUAX (HanpuMep, O OEeHEeXHBIX CyMM), UC-
IOJIB3YUTE BMECTO 3TOTO THUII numeric.

e Ecau BB XOTHUTE BBITIOIHATE C 3TUMH THUIIAMH CJIOXKHBIE BHIYUCIEHHUS, UMEIoIIe GOJIbIITYI0 BaxK-
HOCTB, TIIATEJIbHO N3YYUTE peann3aliiio ollepalui B Balllell cpele U 0COOeHHO MoBeeHne B Kpaw-
HUX ciy4dasx (0eCKOHeYHOCTh, aHTHIIePEIIOTHEeHNE).

* TIpoBepka paBeHCTBa OBYX YHMCEII C IIJIaBaloIlel TOYKOU MOXKET He BCerja JaBaTh OXKUOAaeMBIM pe-
3ynbTarT.

Ha Bcex mommepzXKuBaeMBIX cedyac maaTdopMax THUI real MOXKET COXPAHUTh 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 ¢ TOYHOCTBIO HE MeHbIlle 6 OecATUUYHBLIX HuGp. Tul double precision IpemnaraeT
3HAYEeHUs B OuanaloHe mpubmuautenbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTHIO He MeHbIle 15 mudp.
ITombITKa COXPAHUTh CJIMIIKOM OOJIBININE HUITH CIUIIIKOM MaJleHbKHe 3HaYeHHUs NPUBenEeT K omnoke. Eciu
TOYHOCTb BBOJMMOI'O YHCJIa CIIHUIIKOM BeJIMKa, OHO OymeT OKpPyTriaeHO. IIpu MOMBITKe COXPAaHUTh YHCIIO,
6u3koe K 0, HO HeIpeacTaBUMOe KakK OTIudYHoe oT 0, Ipou30uaéT omnbKa aHTUIIePETOTHeHH .

ITo yMOTYaHUIO YHCJIa C IIJIaBAIOIed TOYKOM BEIBOISATCSA B TEKCTOBOM BUJI€ B KpaTUaMIlieM TOYHOM Aecs-
TUYHOM IIPEICTAaBIIeHUH; BEIBOOUMOE MEeCATUYHOEe 3HaYeHHe OKal3hkiBaeTcs 0onee OIM3KUM K M3HAYaIb-
HOMY IBOMYHOMY YHCIy, YeM 1ro0oe Opyroe 3HaYeHHUe, IPEeNCTaBUMOE C TOM Ke OJBOMYHON TOYHOCTEHIO.
(OpmHako BEIBOOUMOE 3HaUEHUE B TeKYIel peaan3aliuy HUKOTra He HaXOIUTCS MOYHO TIOCepeInHe MexXK-
IOy OBYMSsI IPeOCTaBUMBIMH ITBOMYHBIMY 3HAUEHUSIMH, BO n30exkKaHMe PacIIpPOCTPaHEHHOM OMMNOKY C PyHK-
UMY BBOJla, He YUYMUTHIBAIOITUMU KOPPEKTHO MIPABUIO OKPYTIIeHUS [0 OnuxKaiiinero 4€éTHOro.) BuIBo-
OIVUMOE 3HaYeHHe MOXKET 3aHMMAaTh He 0osblile 17 3HaYalluX OEeCATUYHBIX MUGP O THUOa float8 U HE
Oonbire 9 nudp og Tuna floatd.

IIpuMmeyanue

ITpeobpa3zoBaHuMe B KpaTYaWITUi TOUHBIN BUL ITPOU3BOOUTCS IOPa3no ObICTPee, YeM B TPAOUIIMOH-
HOE MPeACTaBJIEHNE C OKPYTTIEHUEM.

[I71s1 COBMECTUMOCTH C pe3yIbTaTaMHy, BIIaBaeMEIMU CTapeIMU Bepcusimu Postgres Pro, m ymeHnbmenus
TOYHOCTU BEIBOOMMEIX YHCeJI, Korma 3To Tpebyercs, B mapametpe extra float digits MoxkHO BHIOpaTh
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TaKXKe BapHaHT OKPYTJIEHHOTO AeCITUYHOTO BhiBoga. Co 3HaueHrneM (0 BocCTaHaBIMBaAETCS el CTBOBAB-
11ee paHee 10 YMOJIYaHHMIO OKPYTJIEHNE Yncia A0 6 (Oys Tuna floatd) unu 15 (g float 8) 3HAUYAIIHUX Je-
CATUYHLIX IIUDp. [Ipy oTpuIaTEeNbHBIX 3HAYEHUIX YMCJIO 3HAaYaIIUX HU(GP YMEHbIIAeTCsI OOTIOJITHUTENTh-
HO; HAITpUMep, IIpH -2 pe3ynbTaT OymeT oKpyrii€H no 4 unu 13 uudp, COOTBETCTBEHHO.

ITpu nmo6om 3Hauenuu extra float digits, 6onbiiem 0, BrIGMpaeTcsa KpaTdaiilliee TOYHOE TPeCTaBIeHUE.

IIpuMmeyanue

ITpunoxeHus:, KOTOPHIM OBITM HYKHBI TOYHBIE YHCJIOBBIE 3HAUEHHUS, PAHbIIEe 3aJaBaid OjIs mapa-
MmeTpa extra float digits smauenue 3, 4TOOH MOTy4YuTh UX. OHM MOTYT HPOMIOIXKATh UCIOJIE30BaTh
9TO 3Ha4YeHUe [JII MaKCUMallbHOU COBMECTUMOCTHU C PAa3HEIMU BEPCUSIMHU.

B gommonHeHMe K OOBIYHBLIM YHMCJIOBLIM 3HAYEHUSIM THIIHI C HHaBaIOU_IefI TOYKOH IIPUHUMAIOT Cllegyriiue
ClielliaJIbHbIE€ 3HAQYEHWA:

Infinity
—Infinity
NaN

OHU IpeacTaBIsioT ocoOble 3HaYeHus:, onucanubie B IEEE 754, cOOTBETCTBEHHO «OECKOHEYHOCThL», «MHU-
HyC 6ECKOHEYHOCTBL» U «He YHUCJIO». 3aluChiBas 3TU 3HaUYEHUS B BUIe KOHCTAHT B KoMaHAe SQL, ux HyXK-
HO 3aK/I4aTh B allocTPodbl, HAIPUMEDP TaK: UPDATE table SET x = '-Infinity'. Peructp cuMBOIOB
B 9TUX CTPOKax He BaXeH.

IIpumMeuyaHnue

Cormacuo IEEE754, NaN He JOJI?)KHO CYUTAThCS PAaBHBEIM II000MY APYTOMY 3HAYE€HHUIO C IIJIaBarollei
TOYKOM (B TOM 4UMCJIe U caMOMYy NaN). YTOOH 3Ha4YeHUS C IJIaBalolell TOYKOM MOXKHO OBIJIO COPTH-
poBaTh M UCIIOIb30BaTh B APEBOBUIHLIX HHIEKCaX, Postgres Pro cuntaeT, 4TO 3Ha4eHMUS NaN paBHEI
OpYT OPYTY, U IPK 3TOM 0O0JIbIlle TI0OBIX YHUCJIOBBIX 3HAUEHU (He NaN).

Postgres Pro takke noppmepzkuBaeT GopMaTH float U float (p), OTOBOPEHHEIE B cTaHmapTe SQL, mnsa
yKa3aHMUI HETOYHEBIX YHUCIJIOBEIX TUIIOB. 3[€Ch p OIpenenseT MUHUMalIbHO OOIYCTUMYIO TOYHOCTE B 080-
uyHbix udpax. Postgres Pro BocnpuHUMaeT 3anuch OT float (1) OO float (24) Kak BEIOOP THUIIA real, a
3ammch OT float (25) MO float (53) Kak BBEIOOP THIIA double precision. 3HaYEHUS p BHE OOIIYCTUMOTO
ouarna3oHa BBEI3BIBAIOT OUOKY. Ecnu float yka3weBaeTcss 663 TOYHOCTH, IIOOpa3yMeBaeTcs TUI double
precision.

8.1.4. NocnepoBaTesibHble TUMNDbI

IIpuMmeyanue

B aToM pasmene omuchiBaeTcs cuenuuyHbN Oiusi Postgres Pro crmoco6 cosmanust cTonbiia ¢ aBTo-
yBenuuyeHueM. [Ipyroi cnocod, COOTBETCTByIOMME cTaHmapTty SQL, 3aKimiodyaeTcs B HMCIIOIb30Ba-
HUH CTOJIOIIOB UAeHTUUKAIINYN U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

Tunel JaHHBIX smallserial, serial M bigserial He ABJISIOTCS HACTOSIIUMU THUIIAaMH, a IPEACTaBISIOT
co60i mpocTo yooOHOe CPEeICTBO IOJIsi CO3aHMus CTONOLOB C YHUKAIbHBIMU uaeHTUHUKaTopamu (rmomoo-
HO€e CBOMCTBY AUTO_INCREMENT B HeKoTOphIX CYB]I). B Tekyllel peanu3aluy 3alliCh:

CREATE TABLE wmm4a_rabmuner (
umMg_cronbrga SERIAL
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PAaBHO3HA4YHa CIIEOYIOIINM KOMaHOAM:

CREATE SEQUENCE wmmg _rabmnunel_uMg_cronbra_seq AS integer;
CREATE TABLE wmmg_Tabmuner (
uMg_cronbrya integer NOT NULL DEFAULT nextval ('mmg_rabmaunel_wmMdg _cronbya_sedq')
)
ALTER SEQUENCE wmmg_rabmunel_uMdg_cronbra_seq OWNED BY wmmg _Tabmaunel. UMS_CTONOLAE;

To ecTb IIpu ompenesieHu TAKOT'0 THUIIA CO3MAETCS IIEeIOYUCIIEHHBIN CTOJI0elIl Co 3HaYeHUEeM II0 YMOJI-
YaHWIO, U3BJIEKAEMEIM M3 reHepaTopa IIociiegoBaTelbHOCTH. YTOOH B CTONMOEIl HENb3sT OLIJIO BCTAaBUTh
NULL, B ero ompepeneHue noOaBiseTCs OorpaHMYeHHe NOT NULL. (Bo MHOTHX clydasiX TakKxKe MMeeT
CMBICII MOOABUTH [IJIsT 9TOT'O CTOJIOIIA OrpaHuYeHMsI UNIQUE UKW PRIMARY KEY [OJISI 3QIUTHI OT OITHOOYHOTO
moGaBiieHUsT TyOIMPYIOIIUXCS 3HAUEeHWHM, HO aBTOMaTUYECKH 9TO He npoucxonurt.) [locnemHsss KomaHOa
OITpedeJisieT, YTO MOCIeN0BaTeJIbHOCTh «IIPUHAAJIEKUT» CTOJIOIYy, TaK YTO OHa OyImeT ymaJjieHa Ipu yhaa-
JIeHWHU CTOJIOIA MJIH TAOJIMIILI.

IIpumeuanue

Tak KakK THUNH smallserial, serial M bigserial pealu30BaHbBl 4Yepe3 MIOCJIEO0BATEIbHOCTH, B
YHMCJIOBOM PSANY 3HAYEHUU CTOJIOIIa MOTYT 00pa30BEIBATHCSA IPOIYCKU (MJIM «IOBIPBI»), HaxKe eCiiu
HUKaKWe CTPOKU He YIOaJIAINCh. 3HaUeHUe, BEIIEIeHHOE U3 IIOC/IeA0BaTEeIbHOCTH, CUMTAETCS «3a-
OeMCTBOBAaHHBEIM», HaXKe €CJIM CTPOKY C 3THUM 3Ha4YeHWEM He yOaJoCh BCTAaBUTb B Tabmuily. ITO
MOJKEeT IIPOM30OUTH, HAIIPUMEDP, IPU OTKaTe TpaH3aKIuW, moOaBisdiomlel mqaHHele. CM. omucaHue
nextval () B Pasgene 9.17.

Y100 BCTABUTH B CTOJ'I6€].[ serial ciaenymwoniee 3Ha4YeHUE IIOCIIeJ0BaTEJIbHOCTHU, €My HY2KHO IIPHUCBOUTH
3HaA4YeHHne II0 YMOJIYaHHUIO. 9TO MOXKHO CHesaTh, 60 UCKITIOYUB €ro U3 CIIHCKa CTOJ'I6I.IOB B OoImepaTtope
INSERT, MO0 C IOMOIILI0 KJTIOYEBOT'0 CJIOBa DEFAULT.

HNMeHa TUNIOB serial B seriali PaBHO3HAYHBI: OHU CO30AIOT CTOJIOLTEL integer. Tak Xxke ABISIOTCS CH-
HOHMMAaMH MMeHa bigserial M serial8, HO OHM CO3HAIOT CTOJOIEI bigint. THUII bigserial cienyer Uc-
II0JIb30BaTh, €CJIM 3a BCE BPeMs XKU3HU TaOIUIlhI IJIaHUPYeTCS UCIIOIb30BaTh OOJIblle YeM 2°° 3HaYeHUH.
nu HaAKOHEI], CUHOHUMAaMU SBJISIOTCA MMEHa TUIIOB smallserial M serial2, HO OHUM CO3Oal0T CTOJ'I6€I.[
smallint.

INTocnemoBaTenbHOCTh, CO3MAaHHAsI OJI CTONOIIA serial, aBTOMATUYECKU YOAISETCS IIPU YOAJIEHUU CBSI-
3aHHOTO cTOoJbIa. ITocnenoBaTeIbHOCThE MOXKHO yHOAIUTh U OTOEIBHO OT CTO/NOIla, HO MPH 3TOM TaKikKe
OymeT ymaneHo ompefeieHHe 3HaYeHUS II0 YMOJTYaHUIO.

8.2. 1eHe)XHble TUNbI

Tun money XpaHUT OEeHEXHYIO0 CYMMYy C GUKCUPOBaHHOU OpoOHON 4YacThio; cM. Tabnury 8.3. TouHOCTH
IpoOHOM YacTH OmpefessaeTcss Ha YPoBHe 0a3bl JaHHBIX ITapaMeTpoM lc monetary. st guama3oHa, Io-
KasaHHOro B Tabiulle, IpeaIoaraeTcs, 4YTo YUCJIO COOePKUT [Ba 3HaKa I10cyie 3ansaToil. BxogHble naH-
Hble MOTYT OBLITH 3allMCaHEl I10-Pa3HOMY, B TOM 4HCJIe B BUE IIeJIBIX U OPOOHBIX YHCeJl, a TakKXKe B BUe
CTPOKHU B IleHeKHOM ¢dopMaTe, HarpuMep '$1, 000.00'. BEIBOOATCS 9TU 3HaUEHUS OOBIUYHO B JEHEXKHOM
dbopMmarte, 3aBUCAIIEM OT PETHOHAIBHLEIX CTAHOApPTOB.

Taoaumna 8.3. [leHeXKHBbIe THIIBI

M Pasmep Onucanue Inama30H

money 8 Gaiit IeHeXHasi CyMMa -92233720368547758.08 ..
+92233720368547758.07

Tak Kak BHIBOOUMEIE 3HAUEHUS 3TOTO TUIIA 3aBUCST OT PETUOHANIBHBIX CTAHOAPTOB, IOMMBITKA 3aTPY3UTh
OaHHBIEe TUIIA money B 06a3y HAaHHEBEIX C OPYTHMM IIapaMeTpPoOM lc_monetary MOXKeT OBITh HeyHmadHOU. Bo
n3bexkaHue MogoOHEIX TPOOIeM, TPeXkK/e YeM BOCCTaHABIMBAThL KOO B HOBYIO 6a3y JaHHBIX, YOEOUTECH
B TOM, 4YTO ITapaMeTp lc_monetary B 3TOM 0a3e HaHHBIX UMEEeT TO JKe 3Ha4YeHHe, YTO U B HCXOTHOMH.
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3HaAYeHUsS THUIIOB numeric, int M bigint MOXHO MPUBECTH K THUITY money. IIpeoGpa30oBaHus THIIOB real
1 double precision Tak K€ BO3MOZXKHEI Yepe3 THUIl numeric, HAIIpPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OpHAaKO HCIIOJIB30BaTh YHCIIa C IJIaBalolllel TOYKOU IJIs AeHEeXKHEIX CYMM He PEKOMEeHIyeTCs U3-3a BO3-
MOZKHEBIX OIIMOOK OKPYTJIEHUS.

3HauyeHWE money MOXKHO IIPUBECTH K THUIIY numeric 6e3 motepu TouHOCTH. [Ipeobpa3oBaHue B Opyrue
THUIIBl MOXKET ObITh HETOYHBIM M TAKKe AOJIZKHO BHITIOJIHSITHCS B [IBA dTala:

SELECT '52093.89'::money: :numeric::float8;

ITpu meneHWM 3HAYEHUS THUIA money Ha I[€JI0€ YHUCIO BHIMOIHSETCS OTOpachiBaHUe APOOHOM YaCTHU U
moyy4daeTcs Lejoe, 6uxkariinee K Hyi0. YToOb TOIyYUTh PE3YILTAT C OKPYTJI€HUEM, BHITIOJTHUTE Jejie-
HUEe 3HAYEeHUs C IJIaBalOUIed TOYKOW WV MPUBEOUTE 3HAYEHWEe TUTIA money K numeric A0 AENEHUS, a
3aTeM ONPUBEOUTE Pe3yIbTaT K THUITY money. ([locnegHui BapuaHT MPeOIOYTUTEIIbHEE, TAaK KaK MCKIIIO-
YaeT PUCK NOTEPHU TOYHOCTHU.) Korpa 3HaueHne money OEJIMTCS Ha APYroe 3HaYeHUE money, PE3YIbTaTOM
OyneT 3HaueHUe TUNa double precision (TO €CThb IPOCTO YUCIIO, HE IeHEXKHAS BeJIMUNHA); NeHEeXHbIe
eIUHUITEI U3MEPEHUs TPU AeIeHUU COKPAIIAIOTCS.

8.3. CMUMBOJIbHbIE TUNbI

Taoaumna 8.4. CHMBOJ/IbLHBIE THIIBI

Umsna OnucaHue

character varying( n), varchar( n) CTPOKa OrPaHUYEHHOU IIePEMEHHOU OJIUNHEI

character ( n), char( n) CTpoKa (GPHUKCUPOBAHHOM MJINMHEI, HOIIOJTHEHHAS
npobemamMu

text CTPOKa HEOTPaHUYEHHOU ITepeMEeHHON OIUHBI

B Tab6nuiie 8.4 mepeuncieHbl CHMBOJIbHBIE THITEI 00IIIer0 Ha3HaYeHus, MOCTyIIHEIe B Postgres Pro.

SQL ompepnenseT ABa OCHOBHBIX CUMBOJIBHBIX THIIA: character varying (n) ¥ character (n), TOe n — IIO-
JIOKUTENbHOE uncio. O6a 3TH TUIIa MOTYT XPaHUTh TEKCTOBLIE CTPOKM IJIMHOM 10 n CUMBOJIOB (He 0auT).
ITompITKa COXpPaHUTD B CTOJIOIE TAKOTO THUIIa 60jlee OITMHHYIO CTPOKY IIPUBENET K OIINOKe, eClIU TOTBKO
BCe JIUIITHWE CUMBOJILI HEe SBJISIOTCS nmpobesiaMu (Torga OHU OyAyT yCedYeHBl 10 MaKCUMaJIbHO OOMYyCTHU-
MOU ONUHBI). (9TO HECKOIBKO CTPaHHOE HCKITIOUeHNe MPOANKTOBaHO cTaHmapToM SQL.) Ecnu mnuHa co-
XpaHsIeMOM CTPOKU OKa3bIBAETCSI MEHbIIle 00bSIBIEHHOM, 3HAUEHUS THUIIA character OyOyT OOIOIHSITCS
mpobeslaMu; a TUII character varying IIPOCTO COXPAHUT KOPOTKYIO CTPOKY.

ITpu mOMBITKE SIBHO MPUBECTHU 3HAYEHUE K TUITY character varying(n) WU character (n), 4aCThb CTPO-
KM, BEIXO[SIAasl 3a TPAHUIY B n CHMBOJIOB, YIaIseTCs, He BEI3bIBAs OIMIUOKHU. (DTO TaKKe MPOOUKTOBAHO
crtaHgapToM SQL.)

3amnucu varchar (n) U char (n) SIBJISIOTCS CUHOHMMAaMM character varying(n) M character (n) COOT-
BeTCTBeHHO. Ecnu n 3aflaHO, OHO [OJI?)KHO OBITH OOJIbIIIE HYJISI U MeHbllle unu paBHo 10485760. 3anucu
character 6e3 yKasaHHs OJIUHBI COOTBETCTBYET character (1). EC/M Ke OIWHa He yKa3BIBAeTCS OIS
character varying, 3TOT TUII OymeT IPUHUMATL CTPOKHM JIIOOOTO pazMepa. ITO IIOBEOEHUE SBISIETCS
pacmuperueMm Postgres Pro.

I[TomumMmo aToro, Postgres Pro mpenmaraeTr TUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKHU IIPOM3BOJILHOU
IJIUHEL XOTS TUI text He onucaH B cTangapte SQL, ero nogmepxxuBaroT 1 HeKOoTOpele apyrue CYBIT SQL.

3HaYeHUS TUIIA character (PU3UUECKU OOIOIHSAIOTCA IpoOernaMu OO n CUMBOJIOB M XPAHSATCS, a 3aTeM
oTtoOpaxkawTcs B TakKoM Bume. OOHAKO TP CPAaBHEHUWHU OBYX 3HAUEHWHU THUMA character JOMOJIHSIOIINE
mpoO6esTbl CYNTAIOTCS He3HAYAIIMMU U UTHOPUPYIOTCs. C MpaBuIaMu COPTUPOBKHY, Iie TPOOeIbHEIe CUM-
BOJIHI SIBJISTIOTCSI 3HAYAIIMMHU, 9TO ITIOBEOEeHNE MOXKET IPUBOOUTh K HEOXKHUOAHHBIM pPe3yJIbTaTaM, Hallpu-
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Mep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true (ycsoBue OymeT UCTUHHBIM),
x0T B 1okanu C cuMBoJI Ipobesia cuuTaeTcs 00bIlle CUMBOJIa HOBOM CTPOKU. IIpu NpuBefeHUN 3Hade-
HUS character K OPYI'OMY CUMBOJILHOMY THIIY JONOJHSIOMNeE IIPoOeNtl 0TOpackBaiTCAa. 3aMeThbTe, YTO
9TU IPOOEJIBl Hecym CMEICIIOBYIO Harpy3Ky B TUIIaX character varying M text W B IpOBepKax II0 mad-
JIOHaM, TO €CTh B LIKE U PETYJISIPHBIX BEIPa’KEeHUSIX.

Kakmne UMeHHO CUMBOJIBI MOXKHO COXPAHUTh B 3TUX TUIIAX HJAaHHBIX, 3aBUCHUT OT TOT'0, KakKoi Habop cuM-
BOJIOB OBl BEIOpaH IIpu co3gaHuy 6as3wl JaHHBIX. OgHaKOo cUMBOII ¢ KomoM O (nHorga HaswiBaeMbist NUL)
COXPaHUTh HEMb35, BHE 3aBUCUMOCTH OT BEIOpaHHOI0 Habopa CHUMBOJIOB. 3a IMOOAPOOHOCTSIMU 0OPaTUTECH
K Pasgeny 22.3.

It xpaHeHUsT KOPOTKOM CTPoku (mo 126 6aiiT) TpedyeTcs OOMOMHUTE NbHEIM 1 6aliT IJiioc pa3Mep caMoit
CTPOKU, BKJII0Yas [OOMOJIHSIOmMEe MPoOesbl Ojid TuMa character. [I711 CTPOK AnuHHee TpebyeTcs He 1,
a 4 pomonHUTEeNbHEIX Oalita. CucTeMa MOXKeT aBTOMAaTU4YeCKU CXKUMAaTh OJIMHHBIE CTPOKU, TaK 4UTO (pu-
3UYeCKul pa3Mep Ha OUCKe MOXKeT ObITh MeHbIlle. OueHb OJIUHHEIE TEKCTOBBIE CTPOKU IIEPEHOCSATCS B
OoTHenbHEIE TAOIUIL], YTOOH OHU He 3aMeJisAau paboTy ¢ OpyruMu crojbiiamu. B moboM cinydae MaKCH-
MaJIbHO BO3MOZKHBIN pa3Mep CTPOKHU cocTaBiseT okono 1 I'B. ([lomycTuMoe 3Ha4YeHUE n B OObSIBIEHUHN
THUIIA JAHHBIX MEHBIIIE 3TOT0 YHCIA. ITO OOBSICHSIETCS TEM, YTO B 3aBUCHUMOCTH OT KOJHUPOBKU KaXKIbIH
CHMMBOJI MOXKET 3aHMMaTh HECKONbKO GalT. Eciu BH KejlaeTe COXpaHSATH CTPOKU 6e3 OImpemnesIEHHOTO
penesia OJIMHBI, UCIIONb3yHTe TUIIH text UJIM character varying 0€3 yKa3aHUS [OJIUHEL, a He 3aJaBaniTe
Kakoe-u00 00JIbIIIoe MaKCUMaJIbHOe 3HAYEeHHUe. )

IToocka3ka

ITo GEICTPONENCTBUIO 9T TPU TUIIA IPAKTUYECKHU He OTINYAIOTCA OPYT OT Opyra, He cuuTasi 60Jib-
IIIero pa3Mepa XpaHeHUs OJIs THUIA C OOIOJHIIIMMMY IpobejlaMy U HeCKOJIbKUX MaIlTMHHEIX OIle-
panmii Oiisi IPOBEPKU [OJIMHBI IIPU COXPAHEHUU CTPOK B CTONIOIEe C OrpaHUYeHHOMN OIMHON. XOTS B
HekoTopbix CYB]I tun character (n) paboTraeT ObicTpee Apyrux, B Postgres Pro sTo He Tak; Ha
mesie character (n) OOBIYHO OKa3hIBAETCSA Me[jIeHHee OCTaJIbHLIX TUIIOB U3-3a 60/IbIIeTo pa3Mepa
OaHHBEIX U 00Jlee MeOJIeHHOU COPTHUPOBKHU. B OOJILIIMHCTBE CJIydaeB BMECTO HETO JIy4Ille ITpuMe-
HSTh text UJIU character varying.

3a mHpopMaIrel 0 CHHTAaKCHCe CTPOKOBLIX KOHCTAHT oOpaTtuTecsh K [Tompa3meny 4.1.2.1, a 06 uMeronux-
cs omepaTopax u GYHKIIUSIX BHI MOXKeTe y3HaTh B [ 71aBe 9.

IIpumep 8.1. Ucnnonb30BaHuEe 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: B3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- g9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok \ 2
good \ 5
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too 1 5

OyHKIUA char_length paccmarpuBaetcs B Paspene 9.4.

B Postgres Pro ecTh elé gBa CUMBOJIBHBIX THUIIa QUKCUPOBAHHOM AIUHEI, IPUBEIEHHEIE B TabmuIe 8.5.
THuo name CO30aH MOJ/1bKO OJid XpaHeHUud I/II[eHTI/I(I)I/IKaTOPOB BO BHYTpeHHI/IX CUCTEMHEIX Ta6m/1uax U HEe
npenHa3HaveH OJisi OORIYHOI0 IPUMEHEHHUSI IOJIb30BaTEeIsIMU. B HacTosIIIee BpeMs ero OJInHa COCTaBIIs-
eT 64 6aiita (63 ASCII-cuMBOJIa IUTIOC KOHEYHBIN 3HAK), HO B HCXOOMHOM Kofe C OHa 3aJaéTcs KOHCTaH-
TOI NAMEDATALEN. DTa KOHCTAHTa OIpenessseTcsa BO BpeMsI KOMIHJISIINUHN (11 €€ MOXKHO MEHSTL B 0COOBIX
clydasix), a KpoMe TOro, MaKCHUMaJIbHas OJIMHA II0 YMOJYaHUIO MOXKeT OBITh YBeIUYeHa B CJIEHYIOIINX
Bepcusx. Tun "char" (oOpaTuTe BHMMaHNE Ha KaBBIYKH) OTIIMYAETCS OT char (1) TeM, YTO OH (haKTHU-
YeCKM XPaHUTCS B ogHOM OaiiTe. OH MCIIONB3yeTCS BO BHYTPEHHUX CUCTEMHBEIX TaOJHIIax AJjIsi TPOCTHIX
IepedyuciieHun.

Taonuma 8.5. CnenuajibHbBIE CHMBOJILHBIE THIIBI

Hms Pa3mep OnucaHue

"char" 1 6auT BHYTPEHHUN OQHOOANUTHEIN THUT

name 64 Garita BHYTPEHHUU TUII OJIT UMEH 00b-
€KTOB

8.4. 1BOUYHbIE TUNbI AAaHHbIX

[ XpaHeHUs OBOMYHBIX JAHHBIX ITPegHa3HaYeH TUM bytea; cM. Tabnuiy 8.6.

Taoaumna 8.6. IBOHYHBIE THIIBI JAaHHBIX

Hmsna Pa3mep Onucanue
bytea 1 unu 4 Ga¥iTa NJIIOC caMa IBOUYHAs CTPOKa OBOMYHASA CTPOKa ITepeMeHHOU
OJIMHEI

[IBoMYHBIE CTPOKH MPEICTABIIAIOT COOO0I IOCIeI0BAaTEILHOCTh OKTETOB (0alT) U MMEIOT OBa OTIUYHS OT
TEKCTOBBIX CTPOK. BO-TIepBHIX, B IBOMYHLIX CTPOKAX MOXKHO XPaHUTh OalTe ¢ KomoM 0 ¥ OPYTUMHU «Helle-
yaTaeMbIMU» 3HaYEHUSAMHU (OOBIYHO 3TO 3HAYEHHUS BHE OEeCATHYHOro muamna3oHa 32..126). B TeKCTOBEIX
CTPOKaxX Hejb3sl COXPaHSATh HyJIeBhEle OAWTH, a TaKxXKe 3HAUYEHWs U II0CJIeJOBATEIbHOCTH 3HAYEeHUH, He
COOTBETCTBYIOIIHE BHIOPAHHON KOOHUPOBKE 0a3bl MaHHBLIX. BO-BTOPHIX, B OIEpPaIUIX C TBOMYHLIMU CTPO-
Kamu 00pabaThIiBalOTCs 6AMTHE B YMCTOM BHE, TOTTa KaK TEKCTOBEIE CTPOKM 00pabaTEIBAlOTCS B 3aBUCH-
MOCTH OT SI3BIKOBBIX CTAHOAPTOB. TO €CTh, MBOMYHEIE CTPOKHU OOJIBbIIE MOOXOMST OJIS HAHHBIX, KOTOPHIE
MIPOTPAMMHUCT BUOUT KaK «IIPOCTO GAMTHI», & CHMBOIbHEIE CTPOKK — OJISI XpaHEeHUs TeKCTa.

Tun bytea noppepzxuBaeT ABa opMaTa BBOJA U BEIBOHA: «II€CTHAOIIATEPUYHLIN» U TPAOUIIMOHHBIN 15
PostgreSQL ¢opmart «crelnocienoBaTeIbHOCTEM ». BxogHbIE TaHHBIE TPUHUMAIOTCS B 000ux hopMaTax,
a dopMaT BHIXOOHBIX MAaHHBIX 3aBUCUT OT IlapaMeTpa KoHurypauuu bytea output; mo ymosgaHUIO BhI-
OpaH mIecTHaOIlaTEPUYHLIN. (3aMeThTe, UTO IIIeCTHAAIlaTePUYHBIN popmaT OblT BBeOEH B PostgreSQL
9.0; B paHHUX BEPCUSIX U HEKOTOPHIX IIporpaMMax oH He OymeTt paboTaTsk.)

Cranpapt SQL ompepensieT Opyroi TUI OBOMYHBIX JAHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIION ABO-
UYHBIE 00BeKT). Ero BxomHOM dhopMaT oTnudaeTcs oT GopMaToB bytea, HO GYHKIIMKU U OI€PATOPHL B OC-
HOBHOM T€ €.

8.4.1. LlecTHapuaTepnyHbin popMaT bytea

B «mecTHagmaTepuyHoM» (popMaTe IBOMYHEIE TaHHBIE KOOUPYIOTCSA ABYMS MIECTHAAIATEPUYHBIMHU ITU (-
pamMu Ha 6a¥T, IpU 5TOM IepBas Iudpa COOTBETCTBYET cTrapiuuM 4 Gutam. K momydyeHHON CTPOKE [o-
OaBnsgeTcsa npedukc \x (4TOOH OHA OT/IMYaNiachk OT popMaTa CIEUIIOCIeN0BaTEeIbHOCTH). B HEKOTOPHIX
KOHTEKCTaxX 0OpaTHYIO0 KOCYI0 UePTy HYKHO 3KpaHUpPOBaTh, Tponyonuposas eé (cMm. [Togpaspen 4.1.2.1).
BBoguMele mecTHamIaTepUYHbIe IUQPH MOTYT OBITEH B JTIOOOM PETUCTPE, a MeXAy lTapaMu Iudp Tomyc-
KaioTcs pobeibHEIe CUMBOJIEL (HO He BHYTPH IIapH ¥ He B Ha4aJle II0CJIeqOBaTeIbHOCTH \x). DTOT Gop-
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MaT COBMECTHM CO MHOZKE€CTBOM BHEIITHUX HpI/IHO}KeHI/Iﬁ U IIPOTOKOJIOB, K TOMY XK€ OOBIYHO npe06pa3y-
eTCsA 6BICTpee, IIO3TOMY IMPEAIIOYTUTEJIbHEE UCIIOJIB30BATh €T 0.

[Tpumep:

SET bytea_output = 'hex';

SELECT '\xDEADBEEF': :bytea;
bytea

\xdeadbeef

8.4.2. ®dopmMaT cneuynocsienoBaTesIbHOCTEN bytea

dopMaT «CIIelII0CIeA0BaTeIbHOCTEN» TPAOUIIMOHHO NCIIONIb30Baics B Postgres Pro ans 3HaueHU TUlla
bytea. B HEM gBOMYHAS CTPOKa IPeNCTaBAsIeTCS B BUe mociaeqoBaTelbHOCTH ASCII-cuMBOIIOB, a OaTHI,
HemnpenacTaBuMbie B Buae ASCII-cuMBOJIOB, IepefaloTCs B BUe CIIEINoCciefoBaTeNIbHOCTEN. DTOT hopMaT
MOZKeT OHITh YIOOEeH, eCIi C TOUKH 3PEHUs IPUI0XKEeHHUS ITpeacTaBleHre 0alT B BUOe CHUMBOJIOB UMEeT
cMmeicit. Ho Ha mpaKTuKe 3TO OOBIYHO CO3HAéT IMYTAHUIY, TAK KaK OIBOMYHEIE ¥ CUMBOJIBHBIE CTPOKH MO-
TYT BREITJIAOETh OOUHAKOBO, @ KPOME TOT'O BHIOPAHHEIM MEXaHH3M CIIEIIIOCIeIOBAaTeIbHOCTEH HOBOIILHO
HeYKITI0K. [T09TOMYy B HOBHIX ITPUIOKEHUSAX 3TOT (popMaT OOBIYHO HEe CTOUT HUCIIOIb30BaTh.

IlepepmaBast 3HAYEHUS bytea B popMaTe CIIEIIIOCTIEN0BATEIIBHOCTH, OAUTHI C OTIPENeIEHHEIMY 3HAYEHU-
SIMA He0O6X00UMO 3alUCHIBATh CIEIUAIBHBIM 00pPa30M, XOTSI TaK MOXMCHO 3alMCHIBATH U BCE 3HAUYEHUS.
B obmem Bupme miist 9Toro 3HaYeHWe DalTa HyKHO ITpeoOpa30BaTh B TPEX3HAYHOE BOCBMEPUYHOE YHCIIO
u 1o0GaBUTH Iepen HUM o0paTHYI0 KOocyo 4epTy. CaMy 00paTHYIO KOCYIO 4epTy (CMMBOJI C AECSITUYHBIM
KomoM 92) MOKHO 3alucaTh B BUIE OBYX TaKUX CUMBOJIOB. B TabGnuie 8.7 mepeuncieHbl CHMBOJIBI, KOTO-
pBle HYKHO 3allMCHIBATh CHEIIOCIIEN0BATEILHOCTSIMHU, U TPUBEAEHHl aTbTEPHATUBHLIE BAPUAHTHL 3aITHU-
CH, €CJTM OHU BO3MOIKHHI.

Tao6auna 8.7. CnenmnocjiegoBare/IbHOCTH 3allMCH 3HaYeHHUH bytea

HecaTudHoe Onucanue Cneunnocienosa- | [Ipumep IlecTHAOIIaTE-
3Ha4YeHHe OauTa TeJIbHOCTH BBO- pUYHOE npen-
oa CTaBJIEHHE
0 HYyJIeBOU GalT "\000" "\000"'::bytea \x00
39 aroctpod "rrvpnm '\047' |''''::bytea \x27
92 obOpaTHas Kocas "N\\' umm '\134' |'\\'::bytea \x5¢
yepTa
ot 0 mo 31 u ot «HereyaTaeMele» |E'\\xxx' (BocbMe-|'\001'::bytea \x01
127 mo 255 OGanThH pUYHOE 3HaYEeHUeE)

Tpe6OBaHI/IH SKPaHUPOBAHUA HenevamaembviX CHMBOJIOB OIIPeneIA0TCA A3bIKOBEIMU CTaHOAPTaMH. HHo-
r'oa TaKKue CUMBOJIEI MOT'YT BOCIIDUHUMATHCA U 6e3 CIIELITIOCIEI0BATEJIbHOCTEMN.

AniocTpodbl HOIKHEL OyGIMPOBATLCS, KakK IMoKa3aHo B Tabmuile 8.7, MOTOMY YTO 3TO 00s3aTeJIbHO [JIs
111060# TEeKCTOBOM CTPOKU B KoMaHme SQL. ITpu o61iemM pa3bope TEKCTOBOM CTPOKU BHEIITHUE alloCTPOQHI
ybuparTcs, a Kaxaas mapa BHYyTPEHHUX CBOOUTCSA K OOHOMY CUMBOJTY. TakuM o0pa3oM, pyHKIMS BBOJA
bytea BUOUT BCETO OOMH aloCTpod, KOTOPHIYM OHa oOpabaThiBaeT KakK OOBIYHBIN CUMBOJI B JaHHEIX. [1y6-
JINPOBaTh Ke 00PaTHYIO KOCYIO YePTY IIPU BBOJIE bytea He TPeOYETCA: 3TOT CUMBOJI CYUTAETCSH OCOOBIM
U MeHseT noBemeHUue QyHKIIUY BBOOA, KAk ITI0Ka3aHo B Tabnure 8.7.

B HEKOTOPHIX KOHTEKCTax oOpaTHas Kocas YepTa AoJIKHa Oy0IMpoBaThCs (OTHOCUTEJILHO ITPUMEPOB BHI-
11e), Tak Kak mmpu o01ieM pa30ope CTPOKOBLIX KOHCTAHT [Tapa TaKUX CUMBOJIOB OyIeT cBefieHa K OJHOMY;
cM. [Togpa3pmen 4.1.2.1.

IlaHHBIE Bytea 10 YMOTYaHUIO BEIBOMASITCS B IIeCTHamaTepudyaoM popmarte (hex). Ecimu moMeHsITh 3Ha4e-
Hue bytea output Ha escape, «HemmeyaTaeMble» OAUTH IIPEACTABISIOTCS B BUIE COOTBETCTBYIOIIUX TPEX-
3HAYHLIX BOCBMEPUYHELIX 3HAUEeHHH, KOTOPBIE IIPeOBaPSIIOTCS OOHOM 00paTHOM KOCOU YepTou. BoJbIInH-
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CTBO «IeYaTaeMbIX» 0AWTOB HPEOCTABIIAIOTCS OOBIYHBIMM CHMBOJIAMHU M3 KJIMEHTCKOT0 Habopa CUMBO-
JIOB, HAIPUMED:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecatuyHbIM KomoM 92 (oOpaTHas Kocas 4epTa) IpU BEIBOAE OyOIUpyeTcs. DTO UITIOCTPUPYET
Tab6nuia 8.8.

Tab6auna 8.8. CenmnociesoBare/ILHOCTH BBIXOIHBIX 3HAUYEHHH bytea

HecarTudHoe Onucanue Cneunocienosa- |[Ipumep BeIBOOHMBIN pe-
3Ha4YeHHe OauTa TEeJIbHOCTH BbI- 3yJabTaT
BoOOa
92 obOpaTHas Kocast  |\\ '\134"'::bytea \\
yepTa
ot 0 mo 31 u oT «HemedyaTaeMble» |\ xxx (3HaUYeHUe "\001'::bytea \001
127 mo 255 0alTH OariTa)
ot 32 mo 126 «reyaTaeMble» IIpencTaBlIieHue U3 | '\176"': :bytea ~
OamnTH KJIMEHTCKOI'O Ha-
6opa CUMBOJIOB

B 3aBHCHMOCTH OT IPUMEHsIEeMOM KIHEeHTCKOoUM Oubnuoreku Postgres Pro, myist mpeoGpa30oBaHus 3HaUe-
HUM bytea B CIIEIICTPOKU ¥ 0OPATHO MOTYT ITOTPe00OBAThCS HOIOJIHUTEJIbHEIE NeicTBus. Hanpumep, eciu
MIPUJIOKEHNWEe COXPaHsIeT B CTPOKaX CUMBOJIBEI IIEPEBOa CTPOK, BO3MOKHO MX TaK¥Ke HyKHO OymeT mpef-
CTABUTH CIIEIIIOCIeI0BATEIbHOCTSIMHU.

8.5. Tunbl paTbl/BpeMeHu

Postgres Pro monmpepzkuBaeT MOMHBEIM Habop TUIIOB HaThl M BpeMeHu SQL, moka3aHHbIM B Tabnuie 8.9.
Omnepannuy, BO3MOXKHBIE C 9TUMM TUIIaMU OaHHBIX, onucaHH B Pazzmene 9.9. Bce maTel cUUTAIOTCA IIO
'puropuaHckoOMy KajleHAapio, faxe OJis BpeMeHHU 00 €T0 BBeIeHUs (3a JOIOJIHUTEILHEIMU CBENEHUSIMU
obpaTtuTtech K Pasmeny B.6).

Ta6mauoa 8.9. Tunsl gaThl/BpeMeHH

Nmsa Pa3zmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3Ha4YeHHue 3HaYeHHue
timestamp 8 GaiiT JaTa U BpeMsd 4713 mo H. 3. 294276 H. 3. 1 MUKDPOCEKYH-
[ ( p) ] (6e3 wacoBoro oa
[ without nosica)
time zone ]
timestamp [ ( |8 6auT maTta u BpeMs ( |4713 mo H. 3. 294276 H. 5. 1 MEKDPOCEKYH-
p) 1 with C 9YaCOBBIM IIOS- ma
time zone coM)
date 4 Gaiita mata (6e3 Bpe- |4713 mo H. 3. 5874897 H. 5. 1 meHBb
MEHHU CYTOK)
time [ ( p) 1 |8 6aur BpeMs cyTok ( [00:00:00 24:00:00 1 MUKpPOCEKYH-
[ without 0e3 maThl) ma
time zone ]
time [ ( p) 1 |12 Gaut BpeMs nHS (6e3 |{00:00:00+1559 |24:00:00-1559 |1 MHUKPOCEKYH-
with time IaTsl), C 4aco- ma
zone BBIM ITOSICOM
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HNmsa Paszmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHHe 3Ha4YeHHue
interval | 16 GaiiT BpeMeHHOU uH- [-178000000 et |178000000 neT |1 MUKPOCEKYH-
monsg ] [ ( TepBal oa
p) ]
IIpuMmeyanue

Cranmapt SQL TpebyeT, 4YTOOH TUII timestamp IMOApPa3yMeBal timestamp without time zone
(Bpemst 6e3 yacoBoro mosica), u Postgres Pro cimemyer aToMy. [I711 KPaTKOCTH t imestamp with time
zone MOXKHO 3allKcaTh Kak timestamptz; 3TO pacmupenue Postgres Pro.

TUOe time, timestamp M interval IIPUHUMAIOT Heo0s13aTeIbHOE 3HAaYeHNe TOYHOCTH p, OIIpenerndrIiiee,
CKOJIBKO 3HAKOB MOCJIe 3allsaTOM JOJIZKHO COXPaHATBECA B CEKyHOaX. ITo YMOJIYaHUIO TOYHOCTE HE OI'PaHU-
YHUBAETCA. HOHYCTI/IMI:IB 3HAQYE€HHUs p JieXKaT B UHTepBaJie OT 0 mo 6.

Tumn interval OOOOMHUTEILHO IIO3BOJISET OIrPAHHUYHUTDH Ha6op COXpPaHsA€eMBbIX noyeu ClieyI oMU (bpa-
3aMu:

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 YIOOBIETBOPSET BCe MOTPEOHOCTU B PYyHKIMOHAIBHOCTU OaT/
BpeMeHU, BO3HUKAWIINE B IPUIIOKEHUAX.

8.5.1. BBopa paTtbi/BpeMeHM

3HauyeHWS OATH ¥ BPEeMEHU IIPUHUMAIOTCS HIPaKTMYeCKHu B JI0O00M pasymMHOM ¢dopmaTe, BKodas 1SO
8601, SQL-coBmecTumsbldi, TpaguumoHHb popmaT POSTGRES u gpyrue. B HekKoTOphIX opMaTax Iopsi-
IOK [aTHl, Mecslla U rofla BO BBOOMMOM JaTe HeOOHO3HAaYeH U I09TOMY IToAAepKUBaeTCs IBHOE OIpee-
nenue popmara. [1s1 3TOrO ITpegHa3HaveH mapamMeTp DateStyle. Korma on mMmeeT 3HaYeHUe MDY, BHIOHU-
paeTcs MHTepIpeTalus MeCAIl-OeHb-TOl, 3Ha4YeHUI0 DMY COOTBETCTBYET OeHb-MECSI-TON, a YMD — T'Of-
MeCsal-IeHb.

Postgres Pro o6paGaTriBaeT BBOOUMBIE 3HAUEHUS AaThl/BpeMeHu 6ojiee ruOKO, 4YeM TOTO TpebyeT CcTaH-
mapt SQL. TouHble mpaBuia pa3bopa JaTh/BpeMeH! U PacllO3HaBaeMEIe TEKCTOBEIE IIOJIS, B TOM YHCIIE
Ha3BaHUS MeCSIEB, MHEHW HeIeIu ¥ YaCOBBIX IIOSICOB OMMUCAHH B [Ipumoxenun B.

ITomuUTE, YTO NMI0OBIE BBOOUMEBIE 3HAUEHUS MAaTHl M BPEMEHH HYXKHO 3aKJ/II0YaTh B allOCTPOQEI, KaK TeK-
CTOBBIE CTPOKH. 3a AOMOIHUTEIbHOM nHpopManuen oopaTtutecs K [Togpasmeny 4.1.2.7. SQL nmpegycmaTt-
pHBaeT CJenyoIuil CUHTAaKCUC:

136



Tunel JaHHBIX

run [ (p) 1 'BHaueHue'

3mechk p — HeobsI3aTeIbHOE YKa3aHMe TOYHOCTH, OIIpeeIsiollee YUCIIO 3HAKOB I10CTIe TOYKY B CEKYHOaX.
To4HOCTE MOXKET OBLITh OIpefesieHa OJI TUIIOB time, timestamp U interval B uHTepBase ot 0 mo 6. Ecnu
B OIlpefeJieHUM KOHCTAHTHI TOYHOCTh He YKa3aHa, OHa CYUTAETCS PaBHOM TOYHOCTU 3HAUEHUS B CTPOKE

(#0 He Oomble 6 1UdP).

8.5.1.1. AaThbl

B Tab6mnuie 8.10 mpuBemeHb HEKOTOPLIE OIIYCTUMEIE 3HAYEHUS TUIIA date.

Taoauma 8.10. BBooguMsbIe OaThbl

IIpumep Onucanue
1999-01-08 ISO 8601; 8 ssuBaps B m11000M pexkuMe (peKoMeHOyeMbl#d dopmar)
January 8, 1999 BOCIIPUHUMAETCS OOHO3HAYHO B JIIOOOM pexkuMe datestyle
1/8/1999 8 ssHBaps B pexXuMe MDY u 1 aBTyCTa B pexxuMe DMY
1/18/1999 18 sHBaps B pexuMe MDY; HEOOIIyCTUMAas OaTa B APYTUX pexkuMax
01/02/03 2 auBapsa 2003 r. B pexume MDY; 1 ¢pespansa 2003 r. B pexkuMe DMY
u 3 ¢peBpang 2001 r. B pexkxumMe YMD
1999-Jan-08 8 suBaps B M1060M pexRuMe
Jan-08-1999 8 sHBaps B II000M pexRuMe
08-Jan-1999 8 ssHBaps B MI000M pexRuMe
99-Jan-08 8 ssHBaps B pexXuMe YMD; OIInOKa B OPYTUX pexkuMax
08-Jan-99 8 ssHBaps; ommMOKa B peskuMe YMD
Jan-08-99 8 ssHBapsi; ommbKa B PEXKUME YMD
19990108 ISO 8601; 8 saBapsa 1999 B m060M pexRuMe
990108 ISO 8601; 8 suBaps 1999 B nro6oM pexxuMe
1999.008 rod U OeHb roga
J2451187 I0JIMaHCKUU JeHb
January 8, 99 BC 99 mo H. 3.
8.5.1.2. Bpems
st XpaHeHUs: BpeMeHU CyTOK 0e3 JaThl IpefHa3HaYeHbl TUIH time [ (p) ] without time zone u
time [ (p) ] with time zone. THII time oe3 YTOYHEHHS 9KBUBAJIEHTEH TUIIY time without time zone.

IomycTrMEIe BBOIMMEIE 3HAYEHUS 9THUX TUIIOB COCTOSAT M3 3alMCH BPEeMEHHU CYTOK M Heo0s3aTelIbLHOTO
yKazaHus 9acoBoro nosca. (Cm. Tabmuiy 8.11 u Tabnuiy 8.12.) Ecyiu B 3HaYEHWH [AJISI TUTIA t ime without
time zone YKa3BIBAETCS YaCOBOM IIOSIC, OH IIPOCTO UTHOpPHUpPYeTCcs. Tak ke OyoeT UTHOPUPOBATLCS OaTa,
eciu eé yKasaThb, 3a MCKIIYEHHEeM CJIydaeB, KOI'Ja B YKa3aHHOM YacCOBOM II0sICe IPHUHST IIepexomd Ha
JIeTHee BpeMsl, HallpuMep America/New_York. B maHHOM ciy4yae ykKa3aTh OaTy HEOOXOOMMO, YTOOBI CHU-
cTeMa MOTJIa OIpPeIesIuTh, IPUMEHsIeTCs 1 0OBIYHOe UIIH JIeTHee BpeMs. COOTBETCTBYIOIIEe CMeIlleHre
YaCOBOI'0 MOsICa 3allMCEIBAETCS B 3HAYEHUM time with time zone M BHIBOOGUTCS 0€3 M3MEHEHWH, OHO
He TIPUBA3AHO K aKTUBHOMY YaCOBOMY TIOSICY.

Ta6auna 8.11. BBogumMoe BpeMsi

IIpuMmep Onucanne
04:05:06.789 ISO 8601
04:05:06 ISO 8601
04:05 ISO 8601
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IIpumep Onucanune

040506 ISO 8601

04:05 AM TO Xke, uTo 1 04:05; AM He MeHseT 3Ha-
YyeHue BpeMeHI/I

04:05 PM TO Xe, 4TO ¥ 16:05; gachl JOIXKHEBI OBITH
<=12

04:05:06.789-8 ISO 8601, ¢ wacoBLIM IOSICOM B BU[E
cmetnenus: ot UTC

04:05:06-08:00 ISO 8601, c 4acoBEIM IIOSICOM B BU[E
cMmetenuda ot UTC

04:05-08:00 ISO 8601, ¢ yacoBBIM IOSICOM B BHUE
cmemtenus: ot UTC

040506-08 ISO 8601, ¢ wacoBLIM IOSICOM B BU[E
cmetenus: ot UTC

040506+0730 ISO 8601, c wacoBLIM IOSICOM, 3aJlaBae-
MBIM HeleJIOYHCIEHHBIM CMEeIIeHueM OT
UTC

040506+07:30:00 cMmentenure otr UTC, 3agasHOE [0 CEKYH]
(ue monyckaetcs B ISO 8601)

04:05:06 PST YaCOBOM ITOSIC 3aHaéTcs abOopeBuaTy PO

2003-04-12 04:05:06 America/New_York YaCOBOM IOSIC 3a0aéTCs IIOJIHLIM Ha3Ba-
HHEeM

Taonaumna 8.12. BBOOMMBIM 4aCOBOM IIOSIC

IIpumep Onucanue

PST ab6peBuaTtypa (Pacific Standard Time, CtaugmapT-
HOEe TUXOOKEaHCKO€e BpeMs)

America/New_York IIOJTHOE Ha3BaHHWE 9YaCOBOTIO II0sACa

PST8PDT yKa3aHHe 9acoBOro mosica B ctune POSIX

-8:00:00 cMeleHre yacoBoro nosica PST ot UTC

-8:00 cMenrenre yacosoro nosica PST ot UTC (pacmu-
penusi popmat ISO 8601)

-800 cMmettenne yacoBoro nmosica PST ot UTC (cTaH-
mapTtHBIZ popmMaT ISO 8601)

-8 cMmeitrenne yacoBoro nmosica PST ot UTC (craH-
mapTtHBIM popmMaTt ISO 8601)

zulu TIPUHSATOE ¥ BOEHHEIX coKpammeHue UTC

z KpaTkas ¢opma zulu (TakKe ompepeneHa B ISO
8601)

ITogpoGHee y3HATH O TOM, KaK YKa3bIBaeTCSI YaCOBOM IT0SIC, MOXKHO B [Tompa3smere 8.5.3.

8.5.1.3. NaTbl U BpeMA

IomycTuMble 3HAYEHUS TUINOB timestamp COCTOAT U3 3aNMCH OAThl U BPEMEHH, II0CJIE KOTOPOT'0 MOXKET
YKa3BIBaThCS YaCOBOU MOSIC ¥ HeoOsi3aTeNbHOE YTOYHEHWE AD UTU BC, OTIPEeNIsIiollee 30Xy A0 HaIleHn
9PHI ¥ HAIy 3Py COOTBETCTBEHHO. (AD/BC MOXKHO YKa3aTh U Mepe YaCOBBIM ITOSICOM, HO MPEAIIOUYTUTETb-
Hee IepBHIM BapuaHT.) TakuMm 06pa3om:

1999-01-08 04:05:06
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u
1999-01-08 04:05:06 -8:00

IOIIyCTMMBIE BapUaHTHI, COOTBeTCTByWIIue cTanmapty ISO 8601. B momonneHue K 3TOMy IOOOepKUBa-
€TCsI pacIpOCTPaHEHHBIN hopMarT:

January 8 04:05:06 1999 PST

Crangapt SQL pa3nuyaeT KOHCTAHTH THUIIOB timestamp without time zone W timestamp with time
zone II0 3HAKY «+» UJIN «-» U CMEIIeHNI0 YaCOBOI'0 I10sICa, HOGaBHeHHOMY II0CJI€e BPpEMEHMU. CHeHOBaTeHB'
HO, COT'JIaCHO CTaHOapTy, 3alluCHU

TIMESTAMP '2004-10-19 10:23:54"
OOJI2KEH COOTBETCTBOBATL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

TUII timestamp with time zone. Postgres Pro Hukorga He aHanu3upyeT COOEPKUMOE TEKCTOBOU CTPO-
KH, 4TOOBI OIpPENeNuTh TUI 3HAYEHUs, U M03TOoMy 00e 3amucu OymyT o6paboTaHbl KaK 3HAUYEHHs THUIA
timestamp without time zone. YTOOBI TEKCTOBasi KOHCTaHTa 0oOpabaThiBajiaCch KaK timestamp with
time zone, YKaXXUTe 3TOT THUII SIBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02"

B 3HayeHuu THNA timestamp without time zone Postgres Pro mpocTto uraHopupyet 4acoBou nosc. To
€CTh Pe3yIbTUPYIOIlee 3HaYeHNEe BEIYUCIISAETCS TOJILKO M3 IIOJIed JaThl/BPEMEHU U He MOACTPauBaeTCs
10O YKa3aHHBIM YaCOBOU IIOSC.

Inst 3Ha4YeHUN timestamp with time zone, BXOOHAsI CTPOKa, copepzKalias sSBHOe YKa3aHue 94aCOBOI'0
mosica, OymeT npeobpa3oBana B UTC (Universal Coordinated Time, BceMupHOe KOOPAUHHUPOBAHHOE Bpe-
MS) C Y4E€TOM CMeIleHHUs JaHHOT'0 YacoBOro mosica. Eciu BO BXOOHOM CTPOKe He yKa3aH YaCOBOM IIOSC,
mogpa3yMeBaeTCs 94aCoBOU II0SC, 3afaHHBIM CUCTEMHEIM ITapaMeTpoM TimeZone ¥ BpeMs Tak XKe IIepe-
cuuteiBaeTcsa B UTC co cMellleHUEM timezone. B 06oux ciydasx 3HaYeHME XPAaHUTCS BHYTPU CHCTEMEL
kak UTC, a u3Ha4asnbHO YKa3aHHBEIN UJU IIPefoaraeMbld YaCOBOU I105IC He COXPaHseTCs.

Korpa 3HayeHne timestamp with time zone BHIBOOUTCS, OHO Bcerma mmpeobpa3yetcs u3 UTC B TeKyui
YaCOBOM MOSIC timezone W OTOOpPaXKaeTCs KaK JIOKaIbHOEe BpeMsi. YTOOH IIONYyYUTh BpeMs [JIsi OPYTroro
YacoOBOI0 IT0sICa, HY2KHO T100 M3MEHUTH t imezone, THOO BOCIOJIF30BATHCS KOHCTPYKIIMEH AT TIME ZONE
(cMm. ITompasmen 9.9.3).

B mpeo6pa3oBaHUsAX MEXKAY timestamp without time zone M timestamp with time zone OOBIYHO IIpe[-
mojlaraeTcs, YTO 3HaYEeHMWE timestamp without time zone COOEPKUT MeCTHOe BpeMs (I 4aCOBOTO
nosica timezone). [Ipyroi 4acoBo# 1mosic Ay mpeo0pa3oBaHUs MOXKHO 3aaTh C IOMOIIIbIO AT TIME ZONE.

8.5.1.4. CneumvanbHble 3HAYEHUA

Postgres Pro nns yno6cTBa moaepzkuBaeT HECKOIBKO CIIeIMaIbHBIX 3HAaYEeHUM IaThl/BPEMEHY, TIEPeYncC-
neHHbIX B Tabnuie 8.13. 3HaueHUd infinity ¥ —infinity UMeIOT 0co00€e MIpefCcTaBIeHWe B CUCTEME U
OHU 0TOOpAaKalTCsS B TOM XK€ BHIE, TOI[a KakK Apyrue BapuaHTH IIPU YTEeHUM IIpeodpas3yloTcs B 3Ha4e-
HUS OaThl/BpeMeHH. (B 4acTHOCTH, now M MOOOOHBIE CTPOKH HMPeoOpas3yioTCs B aKTyaJlbHBIE 3HAYEHUS
BpeMeHH B MOMEHT uTeHHA.) YToOkI HCII0JIb30BaTh 9TH 3HAYEHMS B KayeCTBe KOHCTAHT B KoMaHaax SQL,
UX Hy?KHO 3aKJII0YaTh B allOCTPO(dHI.

Ta6auna 8.13. CnenuaabHbIEe 3HAYEHHUS TaThl/BpeMeHH

BBoguMmas cTpoka JonycTuMbIie THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
oTcuéTa BpeMeHHU B Unix)

infinity date, timestamp BpeMs II0Cjie MaKCuMalbHOU [o-
IIyCTUMOMU OaTHl
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BBOJIHM&H CTPOKa I[OHYCTPIMLIE THIIBI Onucanue

—infinity date, timestamp BpeMs 00 MUHUMAJILHOU OoIy-
CTUMOU IOaThI

now date, time, timestamp BpeMs Hadajla TeKyIlel TpaH3ak-
JRZN%E

today date, timestamp BpeMs Hadaja TEKYIIUX CYTOK (
00:00)

tomorrow date, timestamp BpeMs Hadalla CIeOyIOIIuX CYTOK
(00:00)

yesterday date, timestamp BpeMs Havajla [IPpeabIayInux Cy-
TOK (00:00)

allballs time 00:00:00.00 UTC

s mony4eHUs TeKyllled OaThl/BpEMEHM COOTBETCTBYIOIIETO THIa MOXKHO TaKxKe HMCIIOIbh30BaTh CIedy-
omure SQL-coBMecTUMEBIE (YHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIME U
LOCALTIMESTAMP. (CmM. [Togpazzen 9.9.4.) 3aMeThTe, YTO BO BXOOHBIX CTPOKax 3Tu SQL-pyHKIUU He pac-
TIO3HAIOTCA.

BauMaHue

BxopgHble 3HaUEHUS now, today, tomorrow U yesterday BIOJIHE KOPPEKTHO paGOTaIOT B UHTEP-
akTuUBHBIX SQL-KOMaHIax, HO KOrfa KOMaHAL COXPAHAIOTCSA OJIS IIOCTEAYIOLIEro BHIIIOJIHEHUS,
HaIIpUMep B IIOATOTOBJIEHHBIX OIlepaTopax, IPEeACTaBIeHUIX UM OIpeneneHusIXx GYHKUUN, UX
IoBefeHWe MOXKeT ObITh HeOXKMUOAHHBIM. Takas CTpoKa MOXKeT IIpeo0pa3oBaThCs B KOHKPETHOe
3HaYeHNe BpeMeHU, KOTOpoe 3aTeM OyIeT UCIIO0Ib30BaThCS I'opa3fo [I033Ke MOMeHTa, Kor'fa OHO
ObUIO IIONIydeHO. B Takux ciydasx clemyeT HCIONIb30BaTh ogHy u3 SQL-dyrknui. Hanpuwmep,
CURRENT_DATE + 1 OymeT paboTaTh HafléXHee, YeM 'tomorrow': :date.

8.5.2. BuiBOA paTbl/BpeMeHu

B KaudecTBe BEIXOOHOTO ¢hopMaTa THUIIOB JaThl/BPpEMEHU MOXKHO HCIIOJIb30BaTh OOUH U3 YETHIPEX CTUIIEH:
ISO 8601, SQL (Ingres), TpaguumonHbiii popmatr POSTGRES (dopmaTr date B Unix) unu German. Ilo
ymosryaHuio BeiOpaH ¢popmat ISO. (Ctanmapt SQL Tpebyet, uToOH HCIONIb30Bajics umenHo I1SO 8601.
Ipyroit dopmaT Ha3bBaeTcsa «SQL» HUCKIIOUUTENBHO 110 UCTOPUYECKUM NpHuYuHaM.) [IpuMepsl BCceX CTH-
7el BRIBOMA MepeuncieHtsl B Tabnuiie 8.14. Boobile co 3HaUEHUSIMHU TUHOB date M time BHIBOOUIACH OBI
TOJIPKO YacCTh JaThl UJIM BPEMEHHU U3 ITOKa3aHHBIX IpUMepoB, HO co ctuneM POSTGRES 3HadeHUe OaTh
0e3 BpemeHu BEIBOOUTCA B popmarte ISO.

Ta6aumna 8.14. Ctuiu BbIBOJA JaThl/BpeMsi

Ctunp Onucanue IIpumep
IS0 ISO 8601, cranmapT 1997-12-17 07:37:16-08
SQL
SQL TPAAULIMOHHBLIA CTUITh 12/17/1997 07:37:16.00 PST
Postgres U3HaYalIbHBIN CTUIb Wed Dec 17 07:37:16 1997 PST
German pervoHasbHBIN CTUIIb 17.12.1997 07:37:16.00 PST
IIpumMeuyaHnue

ISO 8601 yka3sIBaeT, 4TO AaTa OOJI?KHA OTHENSAThCS OT BpeMeHU OYKBOM T B BEPXHEM PETrUCTpe.
Postgres Pro npuHHMaeT 3TOT ¢opMaT IIPHU BBOME, HO IIPU BEIBOJIE BCTABJIIET BMECTO T MPOGe, Kak
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IIOKa3aHO BHIIIIE. ITO CAEIAHO AJId YyIIy4IleHUs YuTaeMoCTH U Oy coBmectumocTtu ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL u POSTGRES pmeHb BBIBOOUTCSA IEepen MeCAleM, €ClIH YCTaHOBJIEeH nopsamok DMY, a B
TIIPOTUBHOM CJTy4ae MecCsI] BEIBOOUTCA Iepen OHEM. (Kak 3TOT mapaMeTp TaKzKe BIUSeT Ha MHTepIpeTa-
1110 BXOOHBIX 3HaUYeHUM, onucaHo B [Tompa3pgerne 8.5.1) CooTBeTCTBYyIONINE IIPUMEPH! ITOKa3aHHl B Tab-
nune 8.15.

Ta6auma 8.15. CoraieHusi 0 OPsiTKe KOMIIOHEHTOB JIaThl

ITapaMeTp datestyle |[lopsinok mpu BBome |[IpuMep BbIBOOa

SQL, DMY nens/mMecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY mMecsay/nens/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nersb/mecsan/ron Wed 17 Dec 07:37:16 1997 PST

B dopmate ISO wacoBoii mosic Bcerma oToOpaxKaeTCcss B BUIE YHCJIOBOTO CMEIeHUS CO 3HaKOM OTHOCH-
TeJIbHO BCEMUPHOT0 KoopauHupoBaHHOTO BpeMeHU (UTC); Ayt 30H K BOCTOKY OT ['prHBHUYA 3HAK CMeIIe-
HUS ITOMOXKUTEINbHEIN. CMelleHue OymeT oToOpaxkaThCsa KaK hh (TOILKO YacChl), ECIIH OHO 3aaéTCsI IIeJIbIM
YUCJIOM YacOB, KaK hh:mm, €CJIM OHO 3aJaéTCs LeJIbIM YMCJIOM MHUHYT, UNTU KaK hh:mm:ss. (TpeTuit Bapu-
aQHT HEBO3MOXKEH B COBPEMEHHEIX CTaHOapTaX YaCOBHIX ITOSICOB, HO OH MOXKeT MOHamoOUThCs ITpu pabdo-
Te C OTMETKaMH BpeMeHH, IIPedIleCTBYIOMINMY IPHUHSITHIO CTaHIaPTU3UPOBAHHLIX YaCOBHIX IIOSICOB.) B
opyrux opmMaTax maThkl YaCOBOM MOsiC 0ToOpazxkaeTcs KaK OyKBeHHOEe COKpallleHHe, eCIHM OHO IPUHSITO
B TEKyIleM I1osice. B IpoTUBHOM ciiydyae OH O0TOOpaXkaeTCsi KaK YMCIIOBOE CMeIlleHHe CO 3HAaKOM B CTaH-
maptHOM (popmaTte ISO 8601 (hh unu hhmm).

CTunb gaThl/BPEMEHH I0JIL30BAaTEIb MOXKET BEIOPATh C IIOMOIIBI0 KOMAaHOL SET datestyle, TapaMeTpa
DateStyle B ¢aiine KoHGUTYpAIUM postgresql . conf UM TIEPEMEHHON OKPYXKeHUs PGDATESTYLE Ha Cep-
Bepe UJU KJIMEHTeE.

I71s1 6osbIiedt TMOKOCTH IIPU HOPMATHUPOBAHUY BHIBOOUMOM aThl/BPEMEHM MOKHO HCIIOIb30BaTh PyHK-
IIMI0 to_char (cMm. Pa3pmen 9.8).

8.5.3. HacoBble nosica

YacoBrle mosica ¥ IIpaBUjla UX IPUMEHEHUS OIpenesioTcs, KaK BEl 3HaeTe, He TOJILKO I10 reorpaduye-
CKHMM, HO ¥ IO MOJIMTUYECKUM CcooOpakeHussM. JacoBEle mosica BO BCEM Mupe Obimu 6ojiee-MeHee CTaH-
IapTU3UPOBAHBI B HaUajle IPOIIOro BeKa, HO OHU IIPOAO0JIXKAIOT IpeTeplieBaTh U3MeHEHUS, B Y4aCTHOCTHU
9TO KacaeTcs Ilepexofa Ha JeTHee BpeMs. [171 pacuyéTa BpeMeHu B npouuioM Postgres Pro monmyyaer uc-
TOpPHUYECKHEe CBeOeHHs O IIPaBuIaX YaCOBBIX MOSICOB U3 pacIpocTpaHEHHOU 6a3bl maHHBIX IANA (Olson).
st 6ygymero BpeMeHU IPEeAnoaraeTcs, YTo B 3aJJaHHOM YaCOBOM Hosice OyOyT MPOAOIXKATh AEeNCTBO-
BaTh IIOCTIeIHUE MIPUHATHIE IPaBUa.

Postgres Pro cTpemMuTcsa K COBMECTUMOCTH CO cTaHmapToM SQL B HauboJiee TUIUYHEIX ciiydyasax. OgHaKo
ctargapt SQL momyckaeT HEKOTOpPHEIE CTPAHHOCTHU IIPU CMEILIMBAaHWU TUIIOB JAThHl U BpeMeHU. [IBe ode-
BUIHEBIE TPOOJIEMEL:

* XorTs ons Tuna date 9YacOBOM IOSIC yKa3aTh HEJIb3s, 9TO MOXKHO CHeiaTh IJIs THIA time. B peanbHO-
CTH 9TO He OYeHb I10JIE3HO, TaK Kak 0e3 JaThl HeJIb3sI TOYHO ONIPEeesIUTh CMellleHre IIPY Ilepexone
Ha JIeTHEe BpeMsl.

e Tlo yMom4aHH1IO YaCOBOM MOSIC 3aJaeTCs IMOCTOSTHHEIM cMeleHreM oT UTC. 9To Tak>Ke He I03BO-
JISIeT Yy4eCTh JIeTHee BpeMs Ipu apudMeTHdeCcKUX olepalluii C JaTaMu, IepeceKalouMy I'PaHNIIb
JIeTHEro0 BpeMeHH.

[TosTomMy MBI COBETyEM HCIOIb30BaTh YaCOBOU IIOSC C THUIIAMHU, BKIIIOUAKOIIMMHU W BpeMs, U AaTy. MEl
He PeKOMeHOyeM HMCIIOJIb30BaTh TUII time with time zone (XoTs Postgres Pro mopmepzKuBaeT ero mjs
CTaphIX MPUJIOXKEHUNW U COBMECTUMOCTH CO cTaHmapToM SQL). II71d THUIIOB, BK/IIOYAIOIIUX TOJBKO AATy
WY TOJILKO BpeMs, B Postgres Pro npepnosnaraeTcss MECTHEIM 9aCOBOU MOSIC.
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Bce 3HaueHUs gaTh ¥ BpEMEHU C YACOBBEIM IIOSICOM IpencTaBnsioTcs BHyTpu B UTC, a mpu nmepepmade
KJIMEHTCKOMY ITPUJIOKEHUIO OHU ITEPEBOASTCS B MECTHOE BPEMS, IIPU 3TOM YACOBOH ITOSIC TI0 YMOJTYaHUIO
OIIpenesisieTCs mMapaMeTpoM KoHurypanuu TimeZone.

Postgres Pro mo3BosisieT 3agaTh YaCOBOH II0SIC TPEMs CIIOCOGaMuU:

* TlonHOe Ha3BaHUWE YACOBOTO II0OSICA, HAIPUMED America/New_York. Bce moIyCcTUMEIE Ha3BaHUS IIe-
pedYHrCIeHbl B TPeACTaBJIEHNH pg_timezone_names (cM. Pasgen 50.92). OnpenmeneHusa 4aCOBHIX ITOS-
coB Postgres Pro 6ep€T u3 MINPOKO pacipocTpaHeHHoM 6a3kl IANA, Tak YTO UMEeHA YaCOBBIX ITOSICOB
Postgres Pro 6yoyT BOCIIpUHUMATL U OPYTUe IPUIIOKEHUS.

* AOGOpeBHaTypa 4aCcOBOT'O MOsica, HampuMep PST. Takoe ompenesieHre IIPOCTO 3afaéT CMeIleHne
ot UTC, B oTniuuue OT IIOJIHBIX Ha3BaHUM MOSICOB, KOTOPhIE KPOME TOT'O IToApa3yMeBaloT U IIpa-
BHJIa IIepexofa Ha JieTHee BpeMs. Pacmo3HaBaeMble abOpeBHATYPHI IIEPEYHCIeHE B IPeCcTaBiie-
HUM pg_timezone_abbrevs (cM. Pa3men 50.91). A66GpeBHaTyphl MOKHO MCIIOIB30BaTh BO BBOOH-
MBIX 3HQYEHUIX JaThl/BPEMEHU U B ollepaTope AT TIME ZONE, HO He B IapaMeTpax KOH(pUIrypaumuu
TimeZone u log timezone.

* Tlomumo ab66peBUaTyp U Ha3BaHUM YacCOBHIX 11051cOB Postgres Pro npruHrMaeT yKa3aHUS 4aCOBBIX I10-
sicoB B ctuisie POSIX, kak onucano B Pa3snesne B.5. DTOT BapraHT OOBIYHO MEeHee IIPEAIIOYTUTENIEH,
YyeM HCIIO/Ib30BaHUe NMEeHOBAaHHOTO YaCcOBOTO II0siCa, HO OH MOXKeT OBITh e [UHCTBEHHEIM BO3MOXK-
HBIM, €CJIM [JIs Hy2KHOT'0 YaCOBOI'0O II0sica HeT 3amnucyu B 6a3e gaHHBIX [ANA,

Bkparie, pasnuune Mexay ab0peBruaTypaMy U ITOJTHLIMYE Ha3BaHUSIMU 3aKJII0YAIOTCS B cliemylomeM: ab-
OpeBUATypPHl MPEACTABIIAIOT onpenesieHHbi capur oT UTC, a moJjiHOe Ha3BaHMe MMOAPa3yMeBaeT ellle u
MeCTHOe IIpaBUJIO II0 IIEePeX0ay Ha JIeTHee BpeMs, TO eCTb, BO3MOXKHO, ABa casura oT UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IPeACTaB/ISIeT IOJIAEHb II0 MECTHOMY BpeMeHHU B Hpio-HopK, uTo
OJIsI JAHHOTO OHS OBIIO OBI IeTHUM BOCTOYHEIM BpeMeHeM (EDT munu UTC-4). Tak 94T0 2014-06-04 12:00
EDT 0003HavYaeT TOT XK€ MOMEHT BpeMeHHu. Ho 2014-06-04 12:00 EST 3aHaéT CTaHOAPTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBHUCSIEe O TOTO, IeHCTBOBAJIO TN JIeTHEE BPEMS B 3TOT JIeHb.

Mario Toro, B HEKOTOPHIX IOPUCAMKITUAX OfHA U Ta Ke ab0peBUaTypa YacOBOTO IT0sica O3Ha4aJlia pa3Hbe
coeuru UTC B pa3Hoe BpeMs; HanpuMmep, ab0peBraTypa MOCKOBCKOT'O BpeMeHU MSK HECKOJIBKO JIET O3Ha-
yana UTC+3, a 3aTeM crana o3Hauate UTC+4. Postgres Pro o6pabaTriBaeT Takue ab0peBHUaTyprl B CO-
OTBETCTBUH C UX 3HAYEHUSMHU Ha 3afaHHYIO OaTy, HO, KaK ¥ C IPUMEPOM BHIIIIE EST, 3TO He 00513aTEIbHO
OyHoeT COOTBETCTBOBATH MECTHOMY I'PakKIaHCKOMY BPEMEHHU B 3TOT [EHb.

HezaBucumMo OT (OpPMEI, PErucTp B Ha3BaHUAX M abO0peBHaTypax YaCOBBEIX IIOSICOB He BaxkeH. (B
PostgreSQL po Bepcuu 8.2 oH rue-To UMeJl 3HaYeHUeE, a Iae-To HeT.)

Hu HazBanus, HU ab0peBHUaTypPHl YaCOBBIX IIOSICOB, HE 3allIUTHI B CAMOM CEPBEpPE; OHU CUMTHIBAIOTCS U3
daiinoB KOHGUTYpaIy, HaXOOAIIUXCA B IYTAX . . ./share/timezone/ U .../share/timezonesets/ OT-
HOCHUTEJIbHO KaTajiora ycTaHOBKHU (cM. Pasgen B.4).

ITapameTp KoHpuUTrypaluu TimeZone MOXKHO YCTaHOBUTD B postgresql .conf WM JTIOOBIM APYTUM CTaH-
OapTHHEIM CIIOCO0OM, onucaHHEIM B ['1aBe 18. YacoBoil ITosic MOXKeT OBITh TaKKe OIIpefellEH CIIenyoIu-
MU CHelMabHBIMU CII0CO0aMM:

* YacoBou mosC OjId TEKYIIEro ceaHca MOXKHO YCTAHOBUTE C TOMOIIbI0 SQL-KoMaHOE SET TIME ZONE.
9To anmbTepHATUBHAS 3allCh KOMaHOH SET TIMEZONE TO, 60mee cooTBeTCTBYyIomasa SQL-cTaHOapTy.

* Ecnu ycTaHOBJIEHA IlepeMeHHasi OKPYKEeHUA PGTZ, KIHeHTH libpq “cnonb3yoT eé 3HaYeHHe, BBIIOJI-
HSISI IPY HOOKJIIOYEHUH K CEPBEPY KOMaHOy SET TIME ZONE.
8.5.4. BBoa uHTepBaJioB
3HaUeHus TUMA interval MOTYT OBITh 3alMCAHbI B CIEOYIONIEeN pacIiupeHHoN dopme:
[@Q] xommuecTBO enHHHIA [KOMHYECTBO €IHHHIA...] [HanpaBlIeHHE]

TOe xonuuecTBO — OTO YHCIIO (BO3MOXKHO, CO 3HAKOM); enxuuia — OOHO M3 3HAUEHMU: microsecond,
millisecond,second,minute,hour,day,week,month,year,decade,century,millennium(KOTOpHe
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0003HaAYa0T COOTBETCTBEHHO MUKPOCEKYHObI, MUJITUCEKYHIE, CeKYHObI, MUHYTHI, YacChl, THU, HEIEeH,
MECSIIIbI, TOObI, HEeCATUJIETUS, BeKa U ThICSIYeJIeTHs), IN00 9TU Ke CJI0OBa BO MHOXKECTBEHHOM Yucie, 1160
WX COKDPAIlEHUS; HampaBaeHre MOXKET IPUHUMAThL 3HaYeHUEe ago (Ha3aj) Uiau ObITh IyCTHIM. 3HAK @ SB-
JIsieTCs HeoOsI3aTeNbHEIM. Bce 3alaHHbIe BEJIMUUHEI PA3IUYHBIX e QUHUIL] CYMMUPYIOTCS BMECTE C YUETOM
3HaKa 4yuceJl. YKa3daHue ago MEHSEeT 3HaK BCEX MT0JIe Ha IPOTUBOIIOIOXKHLIN. DTOT CUHTAaKCUC TaKxXKe HC-
TIOJIb3yEeTCS IIPU BRIBOAE MHTEPBAsa, ecinu nmapaMeTp IntervalStyle umMeeT 3HaueHme postgres_verbose.

KonmuecTBa mHel, 94acoB, MUHYT U CEKYH[ MOXKHO ONpPEIENINUTh, He YKa3klBasd IBHO COOTBETCTBYIONIVE
enuHuiel. HanpumMep, 3anuch '1 12:59:10' paBHO3HA4YHA 'l day 12 hours 59 min 10 sec'.CoueTaHue
roja ¥ Mecslla TaKXkKe MOXKHO 3alucaTh Yepe3 MUHYC; HallpuMep '200-10' o3HadaeT TO, 3Ke 4TO U '200
years 10 months'. (Ha camoM pgesie TONIBKO 3TH KpaTKue (pOpMBI pa3penieHsl cTaHgapToM SQL u oHHU
HUCIOJIB3YIOTCS IIPU BHIBOME, KOTa IntervalStyle UMeeT 3HaYeHUeE sql_standard.)

HHTepBaiIbl MOKHO TaKXKe 3aIlliCHIBAThL B BuAe, onpeneneéHHoM B ISO 8601, mubo B «popMaTe ¢ KogaMu»,
OIMMCAHHOM B pa3gerne 4.4.3.2 3Toro craHgapTa, Tu00 B «albTePHATUBHOM (opMaTe», OMMCAHHOM B pa3-
mene 4.4.3.3. ®opMaT ¢ KOOaMH BBHITTISIOUT TakK:

P xomuuecTBO emHHHIIA [ KONHUeCTBO e€mHHHNA ...] [ T [ KOIHUECTBO €OHHHIA ...]]

CTpoKa JoIKHa HaYuWHATHCS C CUMBOJIAa P U MOXKeT BKIIIOUaTh TaKXKe T IIepef BpeMeHeM CyTOK. [lonycTu-
Mble KOIBI eOUHUII ITepeyuciielsl B Tabmuie 8.16. Kogbl e qUHUIT MOZKHO OITyCTHUTD HJIM yKa3aTb B JIIOOOM
IOpsOKe, HO KOMIIOHEHTH BPEMEHHU CYTOK OOJIZKHEL UATHU II0CJIe CUMBOJIa T. B 4acTHOCTH, 3HaYeHHUE KoJa
M 3aBHCHUT OT TOT'O, PacIiojlaraeTcCs JI4 OH [0 UJIU II0oCie T.

Ta6aumna 8.16. Kognl egnHHII BpeMeHHbBIX HHTepBasioB 1SO 8601

Kog 3HauyeHHe

Y TObI

M MecsIH (B maTe)

W Hegenu

D OHU

H YacCkl

M MUHYTH (BO BpEMEHH)
S CEKyHIHI

B anbTepHaTUBHOM ¢dopMarTe:

P [ rog—mecdgny—nmeHbr | [ T dYacel:MHHYTH:CEKYHIObl ]

CTPOKa OOJI>)KHA HAaUMHATHCSA C P, a T pa3aessieT KOMIOHEHTH OaThl U BpeMeHU. 3HaUeHUsT BHIPaXKaloTCs
YucjlaMH1 TakK ke, KakK 1 B gatax ISO 8601.

IMpu 3amucy UHTEPBAIbHON KOHCTAHTHI C YKa3aHUEM roaer UJIHM MPUCBAaWMBAHUU CTOJIOIY TuIa interval
CTPOKH C oMy, HHTEPIIPeTallis HeIIOMeYeHHEIX BeJIMYNH 3aBUCHUT OT nonest. HampuMep, INTERVAL "1
YEAR BOCIIPHHHMAETCS Kak 1 rof, a INTERVAL '1' — Kak 1 cekyHma. Kpome Toro, 3HaUYEHUS «CIIpaBa»
OT MEHBIIIETO 3HAYAIIlero MOoJIsi, 3aJaHHOT0 B OTIPEfieNIEHUN nosei, MMPOCTO OTOpackiBatoTcs. Hampumep,
B 3alMCH INTERVAL '1 day 2:03:04' HOUR TO MINUTE OymyT OTOPOIIIEHHI CEKYHIBI, HO HE IeHb.

CormacHo ctaamapTy SQL, Bce KOMIIOHEHTH 3HaUeHU interval qoKHEL OBITH OMHOT0 3HaKa, U BEAYIINi
MUHYC IPUMEHSETCS KO BCEM KOMIIOHEHTaM; HallpuMepP, MUHYC B 3aIllUCHU '-1 2:03:04' IIPUMEHSIETCS
U K OHIO, U K YacaM/MUHyTaM/ceKyHOoaM. Postgres Pro mo3BossieT 3afaBaTh OJIsI Pa3HBIX KOMIIOHEHTOB
pa3Hble 3HAKU U TPaOuIMOHHO oOpabaThiBaeT 3HAK KaxKAOTr0 KOMIIOHEHTA B TEKCTOBOM MPENCTaBIIEHUN
OTHEJIbHO OT APYruX, TaK YTO B JAaHHOM CJIy4Yae dYacChl/MUHYTHI/CEKYHOL OYOYT CUUTATHCS ITOIOKHUTEITh-
HBIMU. Ecnu ImapaMeTp IntervalStyle mMeeT 3HAaYEHHE sql_standard,BeﬂyunﬁiSHaK IIPUMEHAETCs
KO BCeM KOMIIOHEHTaM (HO TOJIbKO eCJIM OHU He cofiepzKaT 3HaKHU SBHO). B IpoTUBHOM ciydae AelCTBY-
0T TPamulIMOHHEBIE mpaBuna Postgres Pro. Bo n3texkanne HEOMHO3HAYHOCTH PEKOMEHIYETCS 00aBIATh
3HaK K KaxX[I0My KOMIIOHEHTY C OTpHUILIaTEIbHBIM 3HaUEeHUEM.
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3Ha4yeHUs interval XPaHATCS B BUAE TPEX LIEJIOYUCIIEHHBIX TIOJIEN: MECSIbI, JHU U MUKPOCEKYHOEI. JTH
TI0JISI XPAHATCS OTHENIbHO, IIOCKOJIBKY KOJIMYECTBO JAHEM B Mecsllie BapbUPYyeTCs, a HeHb MOXKET COCTOATh
u3 23 unu 25 4acoB IIpPHU IIepexole Ha JieTHee/3uMHee BpeMsa. BxomHas CTpoKa MHTepBajla, B KOTOPOH
HUCIIONIB3YIOTCS OPYyTHe eAMHULIEI U3MePEHUsI, HOpMaJIU3yeTCs B 9TOT (popMaT, a 3aTeM CTaHIapTU3UPO-
BaHHBIM 00pa30M PEKOHCTPYUPYETCS AJIST BEIBOMA, HAIIPUMED:

SELECT '2 years 15 months 100 weeks 99 hours 123456789 milliseconds'::interval;
interval

3 years 3 mons 700 days 133:17:36.789

3meck HeOenu, 1oy KOTOPBIMHU IIOHUMAIOTCA «7 mHEen», OBLIH COXpPaHEeHHI OTOEJIBHO, a MEHBIIINE U OoJbIlIIe
€OVWHUIBEI U3MEPEHNA BPEMEHHU OBLIN O6'B€JII/IHGHLI U HOPMAJIN30BAHHI.

3HaYeHUs II0JIel MOT'YT COmepzKaTh APOOHYIO YacTh, HAIIpUMep '1.5 weeks' UM '01:02:03.45"'. Oxm-
HAKO ITOCKOJIBKY interval COIEPKUT TOIBKO IeJIble eIUHUIIEI, IPOOHBIE 3HaUYEeHUS AOJIKHEI ObIThH ITPe06-
pa3oBaHH B 60Jjiee MeJiIKue equHUIEL. [[poOHBEIe YaCcTU eOUHUII, TTPEBHIIAIOIINX MECSAIE, YCEKAI0TCA A0
1IeJIOT0 YMCjla MecsleB, HallpuMep '1.5 years' IIpeobpa3yeTcsa B 'l year 6 mons'. [IpoOHBIE YacTU
Hemenb U OHEM IepeCcyYuTHIBAIOTCS B ILIEI0€ YUCIIO OHEM M MUKPOCEKYHM, U3 pacuéTa, 4To B Mecsie 30
OHEeU, a B CyTKax — 24 4aca, HaupuMep, '1.75 months' CTAQHOBHUTCA 1 mon 22 days 12:00:00. Ha
BBIXOfI€ TOJIBKO CEeKYHObI MOTYT UMETh OPOOHYIO YaCThb.

B Tab6nuiie 8.17 nmoka3zaHO HECKOIBKO IIPUMEPOB [IOITYCTUMBIX BBOOUMEBIX 3HAUEHUM THUIIA interval.

Ta6iaumna 8.17. BBog HHTEepBaJ/IOB

IIpuMmep Onucanue

1-2 CranpaptHbif popMmaT SQL: 1 roxg u 2 Mecsiia

3 4:05:06 CranpmaptHbift dopmaT SQL: 3 gHsa 4 yaca 5 MUHYT
6 CexyH[

1 year 2 months 3 days 4 hours 5 minutes 6 |TpamunuoHHBIN ¢hopmMaT Postgres: 1 rom 2 Mmecsiiia

seconds 3 oHsa 4 yaca 5 MUHYT 6 CEKyH[

P1Y2M3DT4H5M6S «®opmMmart ¢ kogamu>» ISO 8601: To Ke 3HaUEHNE,

4YTO U BHIIIIE

P0001-02-03T04:05:06 «AnbTepHaTuBHBIN popmaT» ISO 8601: To Ke 3Ha-
4yeHUe, YTO U BEIIIE

5.5. BbiBOAO UHTEpBaJioB

Kak o0bsicusimoch paHee, PostgreSQL xpaHUT 3HAYEHUS interval B BUe MECSIEB, THEW U MUKPOCEKYH]I.
ITpu BEIBOOE 3HauUeHUEe MecsleB Mpeobpal3yeTcs B IOOBl U MeCSIbl IYTEM fejleHus Ha 12. 3HaueHUe B
OHSX oToOpakaeTcs KaK eCTh. 3HaUeHUe B MUKPOCEKYHax Ipeobpa3yeTcss B Yachl, MUHYTHI, CEKYHOLI
U OONU CeKyHObl. TakuM oO6pa3oM, MecCsIlbl, MUHYTH U CEKYHIOH HUKOTHa He OyAyT BEIBOOUTLCS BHE AUa-
na3o0H0B 0-11, 0-59 u 0-59 cooTBETCTBEHHO, TOTTIa KakK oToOpakaeMble 3HaUEeHUS B rofjax, JHIX U Yacax
MOT'YT OBITH MOBOJILHO GonbiuMu. (YTOOH IepeHecTH OOJIbIlINe 3HAUYEHUS OQHEU U 4acoB B CIIENVIOIIlee
11oJie, MOXKHO UCIIOJIb30BaTh PYHKIINU justify_days U justify_hours.)

dopMmaT BBIBOfma THIla interval MOXKeT ONpPeNessAiThCA OOHUM U3 YETHIPEX CTHUJIeN: sqgl_standard,
postgres, postgres_verbose ¥ iso_8601. BriOpaTb HYXKHBIM CTUIb IIO3BOJISIET KOMaHOa SET
intervalstyle (II0 yMOT4aHUIO BEIOpAH postgres). [IpuMepsl (GOpMaTOB PA3HBIX CTUJIEH MOKA3aHBI B
TabGnuile 8.18.

Ctuns sql_standard BEIIAET Pe3yIbTaT, COOTBETCTBYIOIIMY cTaHAapTy SQL, ecnu 3HaueHNe MHTepBasa
YOOBJIETBOPAET OrPaHUYEHUAM CTaHOaApTa (I/I COOepPXKurT 1100 TOJILKO oo U MeCHll, 1100 TOJILKO OEeHb U
BpewMs, U IIPHU 3TOM BCe€ €I'0O KOMIIOHEHTEI OJHOI'O 3HaKa). B IIPOTUBHOM CJIy4da€ BEIBOOUTCA I'OA-MeCsI], 3a
KOTOPHIM HIOET maTa-BpeMsi, a B KOMIIOHEHTHI [IJIs OMHO3HAYHOCTH SIBHO HOOABIISIOTCS 3HAKH.

BrIBOQ B CTUJIE postgres COOTBETCTBYET OpMaTy, KOTOPHIM ObINT npuHAT B PostgreSQL po Bepcuu 8.4,
Korma nmapametp DateStyle umesn 3HaueHue ISO.
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BEIBOA B cTHJIE postgres_verbose COOTBETCTBYET (popmaTy, KOTOPHIH OblT MpuHAT B PostgreSQL mo Bep-
cuu 8.4, Korfa 3HaueHWeM ITapaMeTpPoM DateStyle OBIIO HE ISO.

BriBom B cTHIIE iso_8601 COOTBETCTBYET «dhopMaTy C KogaMu» OIMCaHHOMY B pa3zeine 4.4.3.2 ¢dopMaTa

ISO 8601.

TaoOauma 8.18. IlpumMepsl CTU/IEH BHIBOIA HHTEPBAJIOB

Ctunp

HHTepBaj roa-MecsiIl

HNHTEpBa/]I €Hb-Bpe-
Ms1

CMelIaHHBIH HHTEP-
BaJI

sgl_standard

1-2

3 4:05:06

-1-2 +3 -4:05:06

1 year 2 mons

3 days 04:05:06

-1 year -2 mons +3 days

postgres

-04:05:06
©@ 3 days 4 hours 5 mins |@ 1 year 2 mons -3 days

postgres_verbose ©@ 1 year 2 mons

6 secs 4 hours 5 mins 6 secs
ago
iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B Postgres Pro ects cTranmapTHbIM SQL-TUN boolean; cM. Tabnuiy 8.19. Tumn boolean MOXKET UMEThH CJie-
OyIoIINe COCTOsTHUSA: «true», «false» u TpeTbe cocTosHue, «unknown», KoTopoe npencrasnaseTca SQL-
3HayeHueM NULL.

Taonauma 8.19. JIoruyeCcKHuH THII JaHHBIX

Hmsna Pa3mep Onucanue

boolean 1 6auT COCTOSIHUE: UCTHUHA UJIN JIOXKDb

Jlornuyeckue KOHCTAHTHI MOTYT IIPEOCTABIIATBCA B SQL-3anpocax ClIeOyIOIIUMHU KIIIOYEBBEIMU CJIOBAMH
SQL: TRUE, FALSE ¥ NULL.

OyHKIIVS BBOOA OAaHHBIX TUIIA boolean BOCIPUHUMAET CJIeAYIOIIYe CTPOKOBEIE IIPeNCTaBIEeHUs COCTOSI-
HUA «true»:

true
yes
on

1

U criemylolue IpencTaBieHus cocTosaHus «false»:

false
no
off

0

Takxke BOCIIDMHUMAIOTCA YHUKAJILHEBEIE Hpe(bI/IKCBI 9THUX CTPOK, HAllpUMeEp t HUJIHU n. Pel"I/ICTp CHMBOJIOB HE
HMeEeT 3Ha4YEeHHus, a HpO6€J’[beIe CHMBOIJIBI B Ha4YadJie U B KOHII€ CTPOKH UTHOPHUPYIOTCHA.

OyHKUMS BEIBOAA HAaHHBIX THUIA boolean BCETAa BHIIAET t MJIM f, KaK MoKa3aHo B [Ipumepe 8.2,

ITIpumep 8.2. Ucnoiab30BaHHUE 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;
a | b
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t | sic est
f | non est

SELECT * FROM testl WHERE a;
a | b

t | sic est

KmniouyeBrle cioBa TRUE U FALSE SIBISIIOTCS NPEAIIOYTUTENIBHEIMU (COOTBETCTBYIOIIMMHU CcTaHOapTy SQL)
IOJISI 3aIllMCU JIOTUYeCKuX KOHCTaAHT B SQL-3ampocax. Ho BBl TakKe MOXKeETe MCIOJIb30BaTh CTPOKO-
BHIE IIPENICTaBJIEHUs, KOTOPhIEe AOIIyCKaeT CUHTAKCHC CTPOKOBBIX KOHCTAHT, ONKMCAHHHEIN B [logpa3sme-
ne 4.1.2.7, HaupuMmep, 'yes': :boolean.

3aMeTBTe, 4YTO IIPHU aHalMu3e 3anpoca TRUE M FALSE aBTOMATH4YE€CKH CYHUTAIOTCS 3HAYEHUSAMH THUIIA
boolean, HO OJigd NULL 3TO He TakK, IIOTOMY 4YTO €My MOZXKeT COOTBETCTBOBATH JII000# THII. HOSTOMY B
HEKOTOPEIX KOHTEKCTaX MOZXKeT HOTpe6OBaTbCH IMpuBEeCTU NULL K THUITY boolean sIBHO, HAIpuMep TakK:
NULL: :boolean. C Opyro¥ CTOPOHE], IPUBEOEHNE CTPOKOBOM KOHCTAHTHL K JIOTUYECKOMY THUIY MOIKHO
OIIYCTHUTE B T€X KOHTEKCTaX, I'l€é aHaJIn3aTOP 3aIlIpoCa MOXKET IIOHATEL, 4YTO GYKBaJ'IbHOG 3HA4YeHue O0JIXK-
HO UMETh TUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tumnel mepeyncienuii (enum) onpenensaoT CTaTUYEeCKUN YIIOPSIOOoYeHHbW HaOop 3HaYeHUH, TaK XKe Kak
U THUIIBI enum, CYLIECTBYIOIIHUE B Psfe S3LIKOB IPOTPaMMMUPOBaHUSA. B KauecTBe NEPEYUCIEHUsST MOXKHO
MIPUBECTY OHU HeOenu UIu Habop COCTOSHUM.

8.7.1. O6baBNneHUe NnepevumncsieHmun
Tun mepeuncneHuy co3garoTcs ¢ nomoInkio Komauasl CREATE TYPE, HanpuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
Co3maHHBIE TUITEI eNUM MOXKHO MCIIOJIb30BaTh B OIIpefeleHuAX Tabnu U QyHKIIUN, KaK U JT00kle IpyTue:

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

,,,,,, e

Moe | happy

(1 row)

8.7.2. Nopapok

IMopsook 3HaYEeHWHN B MEPEYUCIIEHUN OTPENessieTCs TOCIeq0BaTeTbHOCThIO, B KOTOPOM ObIIM YKa3aHBI
3HAYEHUs MIPU CO3[aHWM THUTA. [lepedyncieHus MOAAepPKUBAIOTCS BCEMM CTaHOAPTHLIMM OTIepaTOopaMu
CpaBHEHUS U CBSI3aHHBIMU arperaTHHIMU QyHKIMIMU. Hampumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

_______ +______________

Moe | happy

Curly | ok
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(2 rows)

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;

name current_mood
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN (current_mood) FROM person);
name

8.7.3. be3onacHOCTb TMNa

Bce Tunel nepedncieHUu CYUTAIOTCSI YHUKAJILHBIMU U [I03TOMY 3HAUYEeHUS Pa3HBbIX TUIIOB HEJIb3s CPaB-
HUBaATh. B3TJISHUTE Ha 3TOT IIPUMEp:

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');
OUIMBKA: HeBepHOe 3HauYeHHUe IOiId [epeuucineHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

OUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM mefCTBUTENBLHO HYKHO CHe/IaTh YTO-TO II0H00HO0e, BE MOXKeTe JTH00 peaTu30BaTh COOCTBEHHEIN
omeparTop, 1160 TBHO IMpeoObpa30oBaTh TUIILI B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;
name | num_weeks

8.7.4. TOHKOCTM peasnin3auum

B meTkax 3HaUYeHUM perucrTtp uMeeT 3HadeHHe, T. €. 'happy' U 'HAPPY' — He OOHO U TO XKe. TakXe B
MeTKaX UMEIOT 3Ha4YeHHue Hp06eHbI.

XOTsI TUOH-TIEPEYHCIIeHNS IPpedHa3HaYeHEl ITPexae BCero Ojisi CTaTUYeCKuX HaOOpOB 3HAYEHUM, UMeeT-
CsI BO3MOXKHOCTh I00aBJIsITh HOBBIE 3HAYEHUS B CYIIECTBYIOIIUY TUII-TIEPEYNCIIEHNE U IIEPEUMEHOBEIBATh
3HayeHusa (cM. ALTER TYPE). OgHako yOansTh CyIIeCTBYIOIIMe 3HaUYEHUS U3 IIepPedYrcieHns, a TaKXe
U3MEHSTh UX ITOPSIO0K, HEJIb35T — [JIs ITONy4YeHUsI HYKHOI'0 pe3yabTaTa IPUOETCS YOAIUTb U BOCCO30aTh
3TO IIepedYucieHue.

3HaueHNe enum 3aHUMaeT Ha aucke 4 6aviTa. [I1rMHa TEKCTOBOM METKU 3HAUYEHUS OrpaHnuYeHa IlapaMeT-
POM KOMIIHMJIAIIMY NAMEDATALEN; B CTAaHOAPTHBIX cOopkax Postgres Pro on orpaHu4uBaeT OjuHy 63 Oati-
TaMM.
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ComocTaBJieHUsI BHYTPEHHUX 3HAYEHUH enum C TEKCTOBEIMU METKaMH XPaHSITCSA B CHUCTEMHOM KaTaJjiore
pg_enum. OH MOXKeT OBITH IOJIE3EH B PSOE CIIydaeB.

8.8. l’eoMeTpuyeckue Tunol

T'eoMeTpuyecKue TUMIH OaHHBIX IPEACTABIISIOT 00BEKTH B IBYMEPHOM IPOCTPAHCTBe. Bce cyllecTByo-
mue B Postgres Pro reomeTpuueckue Tunkm nepeduciaeHs B Tabnuie 8.20.

Tao6auna 8.20. l'eoMmeTpuYeCKHEe THIIBI

HNmsa Pa3zmep OnucaHue IIpencraBiienue
point 16 6auT Touka Ha HJIOCKOCTH (x,y)
line 24 OariTa BeckoHeuyHas npsMas {A,B,C}
lseg 32 OanTa OT1pe30K ((x1,y1),(x2,y2))
box 32 bariTa [TpssMOyronpHUK ((x1,y1),(x2,y2))
path 16+16n OauT 3aKpHITHHY ITyTh (TOTOOHBIN MHOTO- ((x1,y1),...)
YT OJILHUKY)
path 16+16n 6auT OTKpPBITHIY Ty Th [(x1,y1),...]
polygon 40+16n O6amT MHoroyropHUK (omo0HbIN 3akpeiTOMy |((x1,y1),...)
IIyTH)
circle 24 banTa OKpYKHOCTh <(x,y),r> (11eHTp
OKPY2KHOCTH U pa-
puyc)

Bo Bcex 3Tux THIax OTOENbHEIE KOOPOWHATHI XPAHSITCA KaK 4YHCJla THUIIA double precision (floatS).

I7151 BBITTOMHEHUS PA3IUYHBIX TEOMETPHUYECKHUX OIlepalliii, B YaCTHOCTH MAacCINTaOMPOBAHUS, BpallleHUs
U ompenesnieHus nepecedenuit, PostgreSQL mpepnnaraer 6oraTeiyi Ha60op QYHKIUM U onepaTopoB. OHU
paccmaTtpuBalpTca B Pasgene 9.11.

8.8.1. Toukm

Toykum — 9TO OCHOBHOM 9711€MeHT, Ha 0a3e KOTOPOT'O CTPOATCA BCe OCTAJIbHBEIE TEOMETPUYECKHNE THUIIEL.
3HauyeHUs THUIA point 3alHCBLIBAIOTCS B OJHOM U3 OBYX (bOpMaTOB:

Ir'ne x 1 y — KOOPAWHATHEI TOYKHU Ha IIJIOCKOCTH, BEIPDAXKEHHEBIE€ YHUCJIaMU C mJIaBaloIe TOYKOU.

BEIBOOSITCSI TOYKH B IIEPBOM (hopMarTe.

8.8.2. NMpambie

[TpssMEBIe TIPEACTABASIOTCSA TMHEWHBIM YPaBHEHUEM AX + By + C = 0, TOe A ¥ B He MOTYT OBITH paBHH 0
OOHOBPEMEHHO. 3HAYEHUS THUNA 1ine BBOOSTCS U BEHIBOOSATCS B CIIEAYIOMIEM BUAE:

{4, B, C}

Kpome Toro, miis BBOia MOZKET MCIIOJIE30BATHCS JII00ast M3 9TUX (HOPM:

[ (x1 , y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , yl ’ x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3fInYHble TOYKHU HA OAHHOU IIPSIMOIM.

8.8.3. OTpe3ku
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OTpe30K IIPeACTaBIsIeTCS ITapol TOYEK, OIPEeNeIsSoNInX KOHITH 0Tpe3Ka. 3HaYeHUsI THUMa 1seg 3aIlUChI-
BAIOTCSI B OOHOM M3 Clemylomux Gopm:

[ (( x1 , y1 ) , ( x2 , y2) ]
((x1, y1) , (x2, y2) )
(x1 , y1) , ( x2, y2)
x1 , yl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIEL OTpPEe3Ka.
BriBomsiTCSI OTPE3KH B ITepBOM dopMare.

8.8.4. NpAMOYrosibHUKHM

[TpsIMOYTOJILHUK IPEICTABIIAETCS ABYMSI TOYKAMU, HaXOOSIIIMMUCS B TPOTHUBOIIOJIOXKHEIX €TI0 yrilax. 3Ha-
YeHUS TUIla box 3alIKUCEIBAIOTCS B OOHOU U3 CJIEOyIomux GpopmM:

( (x1, y1) , (x2, y2))
( x1 , Yl ) x2 ’ _y2 )
x1 , vyl , x2 , y2
roe (Xl,yl) u (X2,y2) — IIPOTUBOIIOJIOZKHEIE YT'JIBI IIPAMOYTOJIBHUKA.

BEIBOOSITCS IIPSIMOYTOJIBHUKH BO BTOPOIi hopMe.

Bo BBOOMMOM 3HaUYEeHUUN MOTYyT OBITH YKa3aHHbI 10061 OBaA ITPOTUBOIIOJIOZXKHEIX YI'JIa, HO 3aTéM OHHU GYJIYT
YIIOPpAOO4YEeHEBI, TaK YTO BHYTPH COXPAHATCA HpaBBIfI BerHPIfI ¥ JIEBLIM HUXKHUU YT'JiBI, B TAKOM ITIOPAOKE.

8.8.5. Nyt

HYTI/I IIpenCTaBIIAIOT co00Ii CIMCKH COGJII/IHéHHBIX TO4YEK. HYTI/I MOT'yT OBITh 3dKpblmvbiMu, KOrga mogpa-
3YMEBAETCHA, YTO II€PBas U IIOCIIEeOHsASA TO4YKa B CIIMCKE COEOIUHEHEI, UJIK OMKpPblMbiMU, B IIDOTUBHOM CJIIy-
Yqae.

3HaYeHUs TUIA path 3alMCHIBAIOTCS B OJHOM U3 CIIEOVIONIUX (HOPM:

[ ( x1 , y1) , ... , ( xn , yn ) ]
((x1 , y1 ) , .., ( xn, yn) )
(x1 , y1) , ... , (xn , yn)
(x1 , y1 ;e g xn , yn )
x1 , yl ;e g xn , yn

T7ie TOYKH 3a[aloT Y3/Ibl CETMEHTOB, COCTABIISIONIUX ITyTh. KBagpaTHBIE CKOOKY ( [ ] ) YKa3bIBAIOT, YTO IYTh
OTKPHITHIM, @ KPYTJIkIe ( () ) — 3aKpHITHIN. Korga BHEITHME CKOOKM OITyCKalOTCsI, KakK B ITIOKa3aHHBIX BHIIIIE
ocnegHux TPEX ¢popMax, CUUTAETCs, YTO IIYTh 3aKPHITHIN.

ITyTu BLIBOOSITCS B TIEPBOM MJIM BTOPOM () OpPME, B COOTBETCTBUU C THUIIOM.

8.8.6. MHOIroyroJsibHUKM

MHOTOYTOJIbHUKH ITPEeOCTABISIOTCS CIIMCKAaMHU TOYEK (BePIINH). MHOTOYTOIbHUKY MOX0KHM Ha 3aKPBITHE
IIyTH, HO Ba’XKHOE CEeMAaHTHYECKOe OTJIMYHE COCTOUT B TOM, YTO MHOTOYTOILHUK CUHUTAETCS COOepKallluM
0071acTh BHYTPH HETO, a MyTh — HET.

BaxHoe pa3nuydue B peaJin3daliluy MEe2KQy MHOTI'OYI'OJIbHUKAMU U IIYTAMHA 3dKJTI0OYa€TCA B TOM, YTO COXPa-
HEHHOE IIpencCTaBJieHrne MHOT'OYT'OJIbHMKA BKJIIOYaAeT €ro HaUMEHbBIINHN Opr}KaIOH.II/Iﬁ IIPAMOYTOJIbHUK.
9TOo YCKOpsaeT OHpeHeHéHHBIe ommepalnuu IIOMCKa, XO0TA BEIYHUCIIEHHE OKPYZXKaAKIIero npaMOoyrojJIbHUKa OO-
OaBnseT HU3OEPXKKU ITPU ITIOCTPOEHNU HOBBEIX MHOT'OYI'OJIbLHUKOB.

3HaYeHUs TUMA polygon 3aIlMCHIBAIOTCS B OJHOU M3 CIIEOVIOIINUX (HOPM:

((x1 , y1) , ..., (xn, yn) )
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(xt, vy1 ), ..., (xn, yn)
(x1 , vyl roeee xn , yn )
x1 , vyl poeee xn , yn

roe TOYKHY 3a4al0T Y3JIbl CE(TMEHTOB, o6pa3y101u1/1x I'PaHUIy MHOTI'OYT'OJIBHUKA.

BEIBOOSITCSI MHOTOYTOJIBHUKHY B IIEPBOM ¢opMare.

8.8.7. OKpy>XHOCTH

Opr}KHOCTI/I 3a0aI0TCA KOOPDOWMHATAMU LIEHTPA U PagnuyCOM. 3HaYeHUsS TUIA circle 3alUCHIBAIOTCS B
OOHOM M3 CIIEeOYIOIINX (I)OpMaTOB:

>

)

P Y )

Iy

P Y )
y

14

< |
(
(

XX XX
NN

rme (x,y) — LIEHTP OKPYXKHOCTH, a r — €€ pajuyc.

BrIBOpsITCST OKPYKHOCTH B IepBoM (opmare.

8.9. Tunbl, onucbiBaOLLue CeTeBble agpeca

Postgres Pro mpeparaet TUIIB JaHHBIX OJIs XpaHeHus: agpecoB IPv4, IPv6 u MAC, noka3anHbe B Tab-
nuue 8.21. [l XpaHEeHUsI CETEBBIX afpEeCOB JIyYIlle UCIIOIb30BaTh 3TU TUIIH], & HE IIPOCTEIE TEKCTOBLIE
CTPOKHM, Tak Kak Postgres Pro nmpoBepsieT BBOOUMEbIE 3HAYEHUS JaHHBLIX TUIIOB U IPENOCTaBIISET CIIEIIN-
aTM3UpPOBAHHEBIE OIIEPATOPH ¥ GYHKIMHU AJ1sT PaboThl ¢ HUMU (cM. Pasmern 9.12).

Tao6auma 8.21. Tunbl, ONHCHLIBAIOIIIHE CETEBbIE ajJpeca

Hms Pa3mMep OnucaHue

cidr 7 unu 19 6auT Cetu 1Pv4 u IPv6

inet 7 unu 19 6auT Vanwl u cetu IPv4 u IPv6
macaddr 6 6auT MAC-agpeca

macaddrs8 8 OauT MAC-anpeca (B popmate EUI-64)

ITpu copTupOBKEe TUNIOB inet U cidr, agpeca IPv4 Bcerma upgyTt go ampecos IPv6, B ToMm umcie agpeca
IPv4, BkmtouéHHble B IPV6 unu comocTaBieHHbIe ¢ HUMH, HanpuMep ::10.2.3.4 unn ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-azmpec y3/1a U MOXKeT TakKe COOepzKaTh ero MOACEeTh, BCE B OMHOM
none. ITomceTh IpencTaBAsIeTCS YUCIIOM OUT, ONPefesaionux agpec CeTU B ajpece y37ia (MU «MacKy
cetu»). Ecnu Mmacka ceTu paBHa 32 fist anpeca [Pv4, Takoe 3HaYeHUe TPECTABJISET He TIOMICETH, a OIIpe-
OenéHHbIN y3en. Agpeca IPv6 umetoT gnunHy 128 6UT, H03TOMY YHUKAIBHBIN afpec y3/a 3agaeTcs C Mac-
KoM 128 6uT. 3aMeThTe, UTO KOT[a HYKHO, YTOORI IPUHUMAJIMCh TOJIBKO afjpeca CeTel, cyieiyeT UCII0b-
30BaTh TUI cidr, a HE inet.

BBoguMble 3HAUYEHUSI TAKOT'O THUIIA IOJI2KHEI UMeTh popMaT agpec/y, Ihe agpec — amapec IPv4 unu IPv6,
a y — 4ucio 6uT B Macke ceTu. Ecu KOMIIOHEHT /y OIyIeH, MacKa CeTH CUHUTaeTCs paBHOU 32 Ons
IPv4 u 128 gnst IPv6, Tak 4TO 9TO 3HaUeHUe OymeT NpencTaBiIsATh OOUH y3ei. [Ipu BEIBOOE KOMIIOHEHT /
y OIIYCKaeTCsI, eCIIU CEeTEBOM afipec OIpedessieT aIpec OOHOTro y3ia.

8.9.2. cidr

Tun cidr comepKuUT onpenenenue cetu IPv4d unu IPv6. BxomHble U BEIXOOHBIE OPMATH COOTBETCTBY-
1ot cornamenusM CIDR (Classless Internet Domain Routing, BecknaccoBass MexxceTeBas agpecalius).
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Omnpenenenue CeTH 3allUCHIBaeTCa B GopMaTe agpec/y, Toe agpec — MUHUMAILHLIN afipec B CETHU, IpeN-
CTaBleHHHIM B Bune agpeca IPv4 unu IPv6, a y — umcnmo 6ut B Macke cetu. Ecnu y He yKa3bIBaeTcH,
9TO 3Ha4YeHUe BLEIYUCIISETCS II0 CTapOX KJIacCOBOU cxeMe HyMepalluu ceTell, HO IPU 5TOM OHO MOXKET
OBITH YBEJIUYEHO, YTOOHI B HETO BOIIJIM BCe OGalThl BBEIEHHOTO ampeca. Eciu B ceTeBOM agpece cIipaBa
OT MacCKM CeTU OKaXyTcs OUTHL CO 3HaueHHeM 1, oH Oy[eT CUUTaAThCS OMUOOYHEIM.

B TaGnurie 8.22 moka3aHBI HECKOJIBKO ITPUMEPOB aIpPeCOoB.

Taoauma 8.22. IlpuMepsl JONYCTHMbBIX 3HAYEHHH THIIA cidr

BBoaouMoe 3Ha4Ye€HHe cidr

BeiBoguMoOe 3HaY€HHEe 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
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

2001:418:3:ba::/64

2001:4£8:3:ba::/64

2001:418:3:ba/64

2001:418:3:ba:
2e0:81ff:fe22:d1f1/128

2001:4f8:3:ba:
2e0:81ff:fe22:d1f1/128

2001:418:3:ba:
2e0:81ff:fe22:d1f1/128

.. ffff:1.2.3.0/120

.:ffff:1.2.3.0/120

:offff:1.2.3/120

.o ffff:1.2.3.0/128

.:ffff:1.2.3.0/128

:offff:1.2.3.0/128

8.9.3. Pa3aiMumA inet M cidr

CymiecTBeHHBIM pa3NuYKeM TUIOB JAHHBIX inet U cidr SBISETCS TO, YTO inet IPUHUMAaeET 3HAYEHUS
C HEHYJIEBLIMM OWTaMM CIIpaBa OT MacCKU CeTH, a cidr — HeT. Hampumep, 3HadeHue 192.168.0.1/24
SIBJIIETCS OOIIYCTUMBIM OJISI THUIIA inet, HO He OJiA cidr.

text U abbrev.

IToocka3ka

Ecnu Bac He yCcTpauBaeT BHIXOOHOM ¢opMaT 3HAYEHUH inet UM cidr, HONMPOOyHTe QPYHKIINH host,

8.9.4. macaddr

Tun macaddr mpegHa3HadeH OJid xpaHeHuss MAC-agpeca, IpUMEPOM KOTOPOT'O SIBIISIETCS allpeC CETEBOM
nnatel Ethernet (xotss MAC-agpeca IpUMEHSIOTCS U OJIs OPYTUX Henel). BBoouMble 3HaUYEHUS MOTYT
3aJaBaThCs B ClleAylomux popmarax:

'08:00:2b:01:02:03"
'08-00-2b-01-02-03"
'08002b:010203"
'08002b-010203"
'0800.2b01.0203"
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'0800-2b01-0203"
'08002b010203"

Bce aTu mpuMepsl OIpenessioT OOUH U TOT XKe agpec. lllecTHaAiaTepuyHbIe UGPH OT a A0 £ MOTYT OBITh
U B HUXKHEM, U B BEpXHeM peructpe. BrBomsitcst MAC-agpeca Bcerfia B IIepBoi ¢popMe.

B craupapte IEEE 802-2001 cTraHmapTHOM cuuTaeTcs BTopas dopma MAC-ampecoB (C MHHycaMu), a
mepsasi (C OIBOETOYMSIMM) HPEAIoiaraeT OOpaTHRIM MOPSHOK OUT, OT CTapIIero K MJIafIieMy, TaK 4YTO
08-00-2b-01-02-03 = 10:00:D4:80:40:C0. B HacTosiiee BpeMsi 3TOMY COTJIAllIeHUI0 TPaKTUYECKU HUKTO
He CIefyeT, ¥ YMECTHO OHO OBIIO TOJIBKO [JIsI YCTAPEBIINX CETEBHIX ITPOTOKOJIOB (Takux Kak Token Ring).
Postgres Pro He MeHsieT mOPSOOK OUT ¥ BO BCEX MPUHUMAaEMBIX ¢opMaTax MOAPa3yMeBaeTCA TPAgUIIU-
OHHEIN nTOpsAZoK LSB.

I[TocnegHMe OATH BXOOHBIX (I)OpMaTOB He OIMMCAaHBI HU B KAKOM CTaHOApPTe.

8.9.5. macaddrs8

Tun macaddr8 xpanut MAC-agpeca B dopmaTte EUI-64, mpuMeHsIoOmMecs, HalpuMep, OIS alllapaTHBIX
agpecos miaatT Ethernet (xors MAC-agpeca UCIONB3YIOTCA U IS APYTUX Lenei). DTOT TUII MOXKET IIPHU-
HsTh U 6-OaliToBEIe, 1 8-0aiiToBRIe ampeca MAC u coxpaHseT ux B 8 Oaritax. MAC-agpeca, 3agaHHBIE
B 6-OatiToBoM hopmaTe, XpaHsiTcsa B ¢popmaTe 8 Gaiit, a 4-biii u 5-bitt 6auiT comepxkaTt FF u FE, cooTBeT-
CTBeHHO. 3aMeTbTe, uTo mis IPv6 ucmonw3yercs moguduiuposanusiyt popmar EUI-64, B KoTopoMm 7-0it
OuT monKeH OBITH yCTaHOBJIEH B 1 mocne npeobpa3oBauus uld EUI-48. [17151 BLHIIIOTHEHUS 3TOTO U3MEHe-
HUS TpefocTaBisieTcss PyHKIMS macaddr8_set 7bit. Boob1me roBopsi, 3TOT TUII HIPUHUMAET JIIOOBIE CTPO-
KM, COCTOSIIIIME U3 TMap MIeCTHAONATePUYHEIX MU} (BELIDOBHEHHBIX 10 TPAHUIIAM 0alT), KOTOPHIE MOTYT
COTJIaCOBAaHHO pa3delsaThCsI OOWHAKOBEIMU CHUMBOJIaMu ':', '-' wmnu '.'. lllecTHapmmaTepuyHBIX TUdp
TOJIKHO OBITE 1160 16 (mmst 8 6aiT), mubo 12 (gnsa 6 6aiT). HauanbHBEIe M KOHEYHBIE TPOOEeTkl UTHOPH-
pyiorcsa. Huxe moka3aHbl IPUMEDPH OOIMYCTUMBIX 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 OOUH M TOT XKe aapec. I mudp ¢ a Mo f TPUHUMAIOTCSI OYKBH U B
BEpPXHEM, U B HUXKHEM peructpe. BEIBog Bcerpa peacTaBiIseTCcs B IIEPBOM U3 ITOKa3aHHBIX POPMAaTOB.

IlocnegHue 11€CTh BXOOHBIX (bOpMaTOB 13 IMMOKA3aHHEIX BEIIIE HE SABJIIAIOTCA CTAHOAPTU3WPOBAHHBEIMHA.

Yrto6nl mpeobpal3oBaTh TpagUIIMOHHEIM 48-6uTHEIM MAC-agpec B dopmaTte EUI-48 B MogquduIIMpOBaHHBIN
dopmat EUI-64 nns BKIIOYEHUS B cOCTaB afpeca IPv6 B KauecTBe agpeca y3ia, UCTIOJIb3yiiTe GYHKIMIO
macaddr8_set7bit ciegyomuM o6pa3oM:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");

macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buToBbI€ CTPOKM

BuToBble CTPOKM IpencTaBisioT cobol mocnemoBaTenbHOCTH M3 1 u 0. MX MOXKHO HCIIOIb30BaTh IJIS
XpaHeHus Uinu oToOpakeHus OUTOBLIX MacoK. B SQL ecTh mBa OUTOBBIX THNA: bit (n) Ubit varying(n),
Toe n — MOJIOXKUTENIbHOE IIeJIoe YUCIIO.
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IInvHa 3Ha4YeHUs TUIA bit MONIXKHAa B TOYHOCTH PABHSITHCS n; IPHU IIOIILITKE COXPAaHUTEL JaHHLIE [IJINHHEE
UM KOpoYe MPou30uAET omubKa. [laHHbIe TUMA bit varying MOTYT UMETh IIePEeMEHHYIO OJINHY, HO He
TIPEBBIMIAIONIYIO n; CTPOKU OOJNbIIel OJIUHE He OyOyT IIPUHSTHL. 3aluch bit 6€3 yKa3aHus OJIMHBI paBHO-
3HAYHA 3alKCH bit (1), TOTda KakK bit varying 6e3 yKa3aHUS OJIWHBI IIOAPa3yMeBaeT CTPOKY Heorpa-
HUYEHHOU IJIMHBEI.

IIpumMeuyanue

ITpu TIOOEITKE IPUBECTH 3HAYeHHe OMTOBOM CTPOKU K THILY bit (n), OHO OymeT yCedeHO HIIH [O-
IIOJTHEHO HYJISIMH CHpaBa OO0 OJIMHBI POBHO n OWT, omubKy npu 3ToM He Oymet. [TlomoOHEIM o6Gpa-
30M, ecJIi SIBHO IIPUBECTU 3HaueHUe OUTOBOM CTPOKU K THUIY bit varying (n), oHa OyIeT ycedeHa
crpaBa, ecyiu e€ [JIMHA TPEBHIIIaeT n OUT.

CUHTaAKCHUC KOHCTAHT OMTOBHIX CTPOK omucaH B [lompa3merie 4.1.2.5, a BCce mOCTynHBIE OUTOBHIE OIlEpa-
TOPH ¥ QYHKIINU IIepednuciieHtsl B Pa3gerne 9.6.

IIpumep 8.3. Ucnoib30BaHHE OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(D));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

QUIMBKA: ninuHa OUTOBOM CTPOKM (2) HEe COOTBETCTByeT Tuly bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101'");
SELECT * FROM test;

a | b
_____ o
101 | 00
100 | 101

151 xpaHeHusT OUTOBOM CTPOKU HCIIONb3yeTcCs Mo 1 OGalTy mjis KaxKOoW I'PyIIbl U3 8 OUT, IIIOC 5 UIH
8 6alT JOTOJIHUTENILHO B 3aBUCHUMOCTH OT [JIMHBI CTPOKH (HO OJIMHHBIE CTPOKH MOTYT OBITh CIKAThI MU
BBEIHECEHEBI OTIOENbHO, KaK OnucaHo B Pa3merne 8.3 mMpUMeEHUTEILHO K CUMBOIBHEIM CTPOKAaM).

8.11. Tunsbl, NnpeaHa3Ha4YeHHbIe OJ1I1 TeKCTOBOro Noucka

Postgres Pro mpepmocTaBisieT ABa TUIla OAHHBIX OJI HOAOEPKKU IIOJTHOTEKCTOBOTO MMOUCKA. TE€KCTOBBEIM
TIOMCKOM Ha3bkIBAaeTCH oepalnus aHanu3a Habopa 0OKyMeHmMo8 C TEKCTOM Ha eCTECTBEHHOM S3LIKE, B pe-
3yIIbTaTe KOTOPOM HaXOOsTCSA (pparMeHThl, Hanbojiee COOTBETCTBYIOIIHUE 3anpocy. Tul tsvector mpe-
CTaBJIsIeT MOKYMEHT B BUIe, OIITUMHU3UPOBAHHOM [JII TEKCTOBOI'O IIOUCKA, a tsquery IPeACTaBIIsSET 3a-
IPOC TEeKCTOBOTO MOMCKa B momoOHOM Bume. bomee mogpoOHO 3TO omuchIBaeTcs B ['1aBe 12, a BCe CBSI-
3aHHbIe QYHKIINU U OIlepaTOPHl HepedncseHsl B Pa3merne 9.13.

8.11.1. tsvector

JHaueHUe TUlla tsvector COOEPAKUT OTCOPTUPOBAHHEIN CIINCOK HEMOBTOPSIOIIUXCS /1eKceM, T. €. CIIOB,
HOPMA/U308dHHbIX TaK, YTO BCe CJIOBOMOPMEI CBOIOSITCS K OOHOM (ImogpoOHee 3TO omucaHo B ['maBe 12).
CopTHUPOBKa U UCKITIOUEHHE TOBTOPSIOIIUXCS CJIOB ITPOM3BOAUTCSA aBTOMAaTUUYECKH IPU BBOE 3HAUEHUS,
Kak II0Ka3aHO B 9TOM IIpuUMepe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector
'a' 'and' 'ate' 'cat' 'fat' 'mat' 'on' 'rat' 'sat'

7151 mpeOcTaBiIeHUSA B BUOE JIeKCeM mpoOeyioB HMIIM 3HAKOB IIPENHMHAHUS WX HYXKHO 3aK/IIOYUTh B allo-
CTPO®BHI:
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SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM M CJIeQyIOMUX IIPUMeEpPax MbI UCIIOIb3YEM CTPOKY B AOJJIapax, 4TOOB He my6GImpoBaTh BCE
amocTpodbl B TAKUX CTPOKax.) [Ipu 3TOM BKIIOYaEeMBIH anocTpod mim o6paTHYIO KOCYIO YePTy HYXKHO
mpony6IupOBaTh:

SELECT $S$Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
TakzKe Ojisi JeKCeM MOZKHO YKa3aTh UX OeJIOYUCJIEHHBIE No3uluu:

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

IMo3umus oOBIYHO YKa3hIBaeT IOJI0KEHNE UCXOIHOI0 CJIOBa B MOoKyMeHTe. MH(popMalusa o pacnosioxke-
HUU CJIOB 3aT€M MOXKET MCIIOTb30BaThCS OJISI OUeHKU b6iu3ocmu. TTo3ulust MOXKeT 3a4aBaThCS YHUCIIOM
ot 1 mo 16383; Gombllie 3HAYEHUS ITPOCTO 3aMeHsI0TCcs Ha 16383. Ecnu mist omHOM TeKCeMbI OBaKIbl
yKa3bIBaeTCsI OOHO IOJI0XKEHNE, TaKoe TTOBTOPEHUE 0TOpackIBaeTCH.

JlekcemawMm, Ois KOTODPEIX 3aJaHbl IIO3HUIINHK, TaK2XKe MO2KHO Ha3HA4YUTh 8ecC, Bpra}KeHHbIﬁ 6YKB8.MI/I A, B,
c unu D. Bec D II0OpPAa3yMeBa€eTCs 110 YMOJITYAaHUIO 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 00OLIYHO IPUMEHSIIOTCS OJISI OTPAXKEeHUST CTPYKTYPHI JOKYMEHTA, HallpuMep OJId HPUOaHUuSI ocoboro

3HAYeHUs CJIoBaM B 3aroJIOBKe II0 CPaBHEHUIO CO CJIOBaMM B OOBIYHOM TekcTe. Ha3sHaueHHEIM BecaM
MOXKHO COIIOCTaBUTh UHCJIOBbIE IPUOPUTETHL B QYHKIIUAX PAHKUPOBaHUS PE3yIbTaTOB.

BaxxHO mOHMMAaTh, YTO TUI tsvector CaM IO cebe He BLITIOTHSIET HOPpMaJIX3allUIO CJIOB; IIPpenIojiaraeTcsd,
YTO B COXPaHAE€MOM 3HAYEHHUHU CJIOBA YK€ HOPMAaAJIN30BAHEI ITPUJIO2ZKEHHUEM. Haan/IMep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

7151 GOJNBIIMHCTBA QHTJIOA3BIYHBIX IIPUJIOKEHUN TPUBEIEHHBIE BHIIIE CI0Ba OyAyT CUUTATHCSA HEHOpMa-
JIN30BAHHBIMU, HO OJIS t svector 9TO He BaXKHO. [103TOMy UCXOOHEIN OKYMEHT 00BIYHO ciiemyeT obpabo-
TaTh QyHKIHEHN to_tsvector, HOPMaau3yIOIlel CjIoBa O IIOKCKa:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

'fat':2 'rat':3

U sTo mogpobHee omrmcano B ['mase 12.

11.2. tsquery

3HaYeHUE tsquery COMEPKUT UCKOMEIE JTIEKCEMEBI, OObEINHSIEMbIE JIOTUYECKUMU orepaTtopamu & (M), |
(MJIN) u | (HE), a TakXke onepaTopoM noucka ¢pas <—> (ITPEOIIECTBYET). TakxXke OolyCcKaeTCs Bapu-
anusa onepartopa [TPENIIECTBYET Bupa <>, rae N — 1eio4uceHHas KOHCTaHTa, 3ajaoiias paccTos-
HHUE MeX[Oy OBYMS MCKOMBEIMU JIEKCEMaMM. 3alliCh ollepaTopa <—> paBHO3Ha4YHa <1>.
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[ TPYIIIMPOBKY OIIEPATOPOB MOTYT MCIIOJIE30BAThCSA CKOOKH. Be3 CKOGOK 3TH omepaTophl UMEIOT pas-
HBbIE IIPUOPUTETHI, B Topsanke yorBanus: | (HE), <-> (ITPEOIIECTBYET), & (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 MOXKHO AOTIOJTHUTEIBEHO COMOCTaBUTh OYKBHI BECOB, TIPU 3TOM OHU OYOYT COOTBET-
CTBOBATh TOJIBKO TE€M JIEKCEMAaM B t svector, KOTOPBEIE UMEIOT KaKOH-TN00 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

Kpome ToTO, B TEKceMax t squery MOKHO MCIIOMb30BaTh 3HAK * [JIs MOMCKA II0 MPeduKCy:

SELECT 'super:*'::tsquery;
tsquery

'super':*
9TOT3aHpOCHaﬁHéTBCeCHOBaBtsvector,HaQHHaKHHHeCH(JHpHCTaBKH«Super»
AHOCTpOd)]:I B JIEKCeMaX I3TOI'0 THUIIa MOZKHO HCIIOJIBE30BATh TaK K€, KaK U B JIEKCeMaX B tsvector; U TakK

Ke, Kak ¥ OJIs TUIA t svector, He00OXoOuMasi HOpMaJIu3allus CJI0Ba HOJIXKHA BEIIIOIHATHCS 00 TPUBEOEeHUST
3HAYEeHMS K THIY tsquery. [IJI TAaKOM HOpMaiU3aluy yIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeTbTe, UTO QYHKIUSA to_tsquery OymeT o6pabaTriBaTh NIPeUKCH ITOJ0OHO IPYTUM CI0BaM, IIO3TOMY
clefyolee CpaBHeHNe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres Ipeobpa3yeTcsi CTEMMEPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

'postgradu':1 | 'postgr':*

¥ 9Ta IMIPHCTaBKa HaXOOUTCS B IIpeoOpa30BaHHOM GopMe CJIoBa postgraduate.

8.12. Tun UUID
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Tun paHHBIX uuid COXpaHsAET YHUBepCcallbHBle YHUKallbHble upaeHTHUGuKaTophl (Universally Unique
Identifiers, UUID), onpenenénunie B RFC 4122, ISO/IEC 9834-8:2005 u cBsi3aHHBIX cTaHOapTax. (B HEKoO-
TOPBIX cucTeMax 3TO Has3kiBaeTcss GUID, rio6anmbHEIM YHUKATBHBIM UAEHTU(PUKATOPOM.) DTOT UOEHTHU-
¢ukaTop npencrasnser coboii 128-6uTHOE 3HAYEHNE, TEHEPUPYEMOE CIIEIIHaIbHBIM aJIrOPUTMOM, IPaK-
TUYECKU TapaHTHUPYIOIIUM, YTO 3THUM K€ aJITOPUTMOM OHO He OyHeT IOJIydeHO OObIlle HUTOE B MHUDE.
TakuM 00pa3oM, 3T uOeHTU(PHUKATOPH OyAyT YHUKAIbHEIMU U B PacCIIpede/IEHHBIX CUCTEMAaX, a HE TOJIb-
KO B eIMHCTBEHHOU 0a3e MaHHBIX, KaK 3HAaYEHUS TeHePaTOPOB IOCIeO0BaTEIbHOCTEH.

UUID zanuceiBaeTcs B BUIe II0CJIeq0BaTENbHOCTH IIeCTHAAIaTePUYHBIX ITU(P B HUXKHEM PETUCTPe, pas-
IEeEHHBIX 3HaKaMU MUHYyCa Ha HeCKOJIBKO T'PYIII, B TAKOM IIOpSAAKe: rpynna u3 8 uudp, 3a Hel TpU IrpyIl-
b U3 4 nudp U, HaKoHel], rpymma 13 12 nudp, 9YTo B CyMMe cocTaBisgeT 32 UuGpH U IIpefacTaBnaseT 128
o6uTt. [Tpumep UUID B 3TOM CTaHOmApTHOM BHOE:

aleebc99-9c0b-4ef8-bb6d-6bb9%bd380all

Postgres Pro Takxke mpruHUMaeT aJlbTePHATUBHEIE BAPUAHTH: IIUPH B BEPXHEM PETUCTPE, CTAaHOAPTHYIO
3aMKCh, 3aKIIOYEHHYIO B (GUTYPHBIE CKOOKHM, 3alTCh 0€3 MUHYCOB U/IM C MUHYCaMH, Pa3deIsSIOIMINMHU JII0-
Oble TPYNIILI U3 YeTHPEX nudp. Hampumep:

AQEEBC99-9C0O0B-4EF8-BB6D-6BB9BD380A11
{aleebc99-9c0b-4ef8-bbod-6bb90d380all}
aleebc999c0b4ef8bb6d6bbb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0bdef8-bbodbbb9-bd380all}

BrIBoguTCS 3HaYEHHE 3TOTO TUIIA BCerga B CTaHOApTHOM BH[E.

Kak moxuo cremepupoBaTk UUID B PostgreSQL, onuceiBaeTca B Pazzmene 9.14.

8.13. Tun XML

Tun xml npegHa3HadeH A xpaHeHuss XML-manHbIX. ET0 MpeuMyliecTBO 110 CpaBHEHUIO C OOBIYHBIM TH-
IIOM text B TOM, UTO OH IIPOBEPSIET BBOOUMEIE 3HAUYEHHUS Ha AOIIYCTUMOCTH IO IpaBuiaaM XML u gns
paboThHl ¢ HUM ecTh TuIobOe3omacHbie GpyHKIMH; cM. Pasmen 9.15. I UCIIOIb30BaHUsI 9TOT0 THUIIA OHC-
TPUOYTHUB [ONIKEH OBITH CKOMIIMJIMPOBAH B KOHPUTYypaIUM configure —-with-1libxml.

Tum xml MOXKET COXPAHSAThH IIPABUJILHO O(QOPMJIEHHBIE «IOKYMEHTHI», B COOTBETCTBUU CO CTAHIAPTOM
XML, a Takke pparMeHTHl «COIEPKUMOT0>», OIIpeAesisieMble KaK MeHee OrpaHUuYeHHbIe «Y3/1bl OOKYMEeH-
ma» B Mogenu ganHbx XQuery u XPath. [Ipyrumu cioBaMu, 3TO 03Ha4YaeT, YTO BO PparMeHTax COOepKu-
MOTI'0O MOXKeT ObITh HECKOJILKO 3JIEMEHTOB BEPXHET'0 YPOBHS UJIU TEKCTOBHIX Y3JIOB. fABJIsE€TCA JI HEKOTO-
poe 3HaueHUe TUIA xml MOJIHEIM JOKYMEHTOM UM GhparMeHTOM COOepKUMOTI0, II03BOJIIET ONPenesiuTh
BBEIPAXKEHUEe xml-3gaveHue 1S DOCUMENT.

HNHdopmMalinio 0 COBMECTUMOCTH U OTPAaHUYEHHUSIX TUIlA JaHHBIX xml MOXKHO HaWTu B Pa3mene D.3.

8.13.1. CozpaHue XML-3HauyeHun

YToOH MONMYYUTh 3HAUEHUE TUMA xml U3 TEKCTOBOU CTPOKH, UCIIONIB3YyUTE QYHKIINIO xmlparse:
XMLPARSE ( { DOCUMENT | CONTENT } value)
[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 cranmapTe SQL omucaH TOIBKO OOMH CII0CO0 ITpeobfpa30BaHus TEKCTOBBIX CTPOK B XML-3HaueHwus,
crenudryueckuii cuntakcuc Postgres Pro:

xml '<foo>bar</foo>"
'<foo>bar</foo>"::xml

TO2K€e OOIIYCTHUM.
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Tum xml He IPOBeEPsieT BBomuMEIe 3HaueHus no cxeme DTD (Document Type Declaration, O6bsBneHus
THIIa JOKyYMeHTa), JaXe eClIi B HUX IIPUCYTCTBYIOT cchiyika Ha DTD. B HacTosiiee BpeMs B PostgreSQL
TaKXKe HeT BCTPOEHHOU MOANEPKKH APYTUX Pa3HOBUOHOCTEM cxeM, HanpuMep XML Schema.

O6paTHas orepanus, MOJIy4ieHHe TEKCTOBOM CTPOKHW M3 xml, BHIIIOIHSETCS C IIOMOIIBIO (YHKIUHU
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } 3HayeHHe AS THIO )

3mech OONYCTUMEIN Tun — character, character varying WU text (MU UX IICEBOOHUMEI). Y1 B faHHOM
cinydae craugapT SQL mpemycMaTpuBaeT TOJMBKO OOUH CIIOCO0 mpeoOpa30BaHUs xml B THUI TEKCTOBBIX
CTPOK, HO Postgres Pro 1mo3BossieT IpoCcToO IPUBECTU 3HAUYEHUE K HYKHOMY THIIY.

ITpu npeoOpa3oBaHUU TEKCTOBOM CTPOKU B TUN xml MU HaoOOpoT 6e3 MCIonb30BaHUSA (GYHKIMMA
XMLPARSE M XMLSERTALIZE, BEIOOD pekrMa DOCUMENT MK CONTENT OIpeHessieTcsl TapaMeTpoM KOH)U-
rypaumm ceanca «XML option», yCTaHOBUTH KOTOPEIM MOXKHO CJIEAVIOIIEN CTaHZAaPTHOM KOMaHAOM:

SET XML OPTION { DOCUMENT | CONTENT };
WA TaKou KoMaHOou B nyxe Postgres Pro:
SET xmloption TO { DOCUMENT | CONTENT };

ITo YMOJ/IYaHHUIO 3TOT IIapaMeTp UMeeT 3Ha4YeHrue CONTENT, TaK YTO OOIIYCKAKTCsd BCe (l)OpMI:I XML-gaH-
HBIX.

8.13.2. ObpaboTka KOAMPOBKHU

Ecnu Ba cTopoHe cepBepa 1 KinueHTa U B XML-IaHHBIX UCIONIb3YIOTCS Pa3Hble KOOUPOBKY CUMBOJIOB, C
STUM MOT'YT BO3HUKATh IpobieMrl. Korga 3anpock! iepefialoTcs Ha CepBep, a UX pe3yJIbTaTh Bo3Bpallla-
I0TCSI KJINEHTY B 00OBIYHOM TeKCTOBOM pexkuMe, Postgres Pro mpeoGpa3yeT Bce nepefaBaeMble TEKCTOBLIE
IaHHBIe B KOOMPOBKY IJIS COOTBETCTBYIOUIEN CTOPOHE; cM. Pa3zmen 22.3. B ToM 4ucie 3TO IPOUCXOOUT
U CO CTPOKOBEIMU IIpefcTaBiaeHusMu XML-gaHHBIX, IOJOOHBIMU TeM, UTO II0Ka3aHbl B IIPEIBIAYIINX IPU-
Mepax. OOBIYHO 3TO O3HA4YaeT, YTO 0ObABIEHUS KOOUPOBKYU, comepkalrecss B XML-maHHBEIX, MOTYT He
COOTBETCTBOBaTh NEeMCTBUTEILHOCTH, KOTla TEKCTOBas CTpoKa Ipeobpa3yeTcs U3 OOHOU KOOUPOBKU B
OpyTyI0 IpU Ilepefade OaHHBIX MeXIy KIUEeHTOM U CepBepOM, TakK KakK Iog0o0Hbe BKIIOYEHHEIE B JaH-
Hble 00BABIEeHUS He OyOyT U3MeHeHbl aBTOMaTHU4YecKU. [ pelleHNs 9ToN IpobieMbl 00bABIEeHNUS KO-
OUPOBKHU, CofepKallluecss B TEKCTOBBIX CTPOKAX, BBOOUMEIX B THUII xml, IIPOCTO UZ2HOPUPYOMCA U TIPEN-
nonaraetrcs, 4To XML-comepKuMoOe IIPEeACTaBIeHO B TEKYIEN KOOUPOBKe cepBepa. Kak crnencraue, ais
IIpaBUIbHOM 00pab0TKM TaKuX CTPOK ¢ XML-maHHEIMU KJIMEHT OOJXKEeH llepefaBaTh UX B CBOeH TeKyllen
KomupoBKe. [171s cepBepa He BaXHO, OyAeT 1 KIUEeHT AJIs 9TOro Ipeobpa30BEBaTh JOKYMEHTHL B CBOIO
KOOWPOBKY, UM U3MEHUT €€, IpeXIe 4eM IepefaBaTh eMy OaHHEIe. [Ipu BEIBOOE 3HAUEHUS TUIA xml
He comepzkaT O0bSBIIEHNS KOOUPOBKY, a KIWEHT AOJKEH IIpenIojiaraTh, YTO BCe OaHHEIE IIOCTYIAIoT B
€ro TeKyIlel KOOUPOBKeE.

Ecnu nmapaMeTps! 3anpoca IIepenarTcsa Ha CeEPBEP U OH BO3BpalllaeT Pe3yJIbTaThl KJIIMEHTY B IBOMYHOM
pexuMe, KOOUPOBKA CUMBOJIOB He IIpeo0pa3yeTcsi, TaK YTO BO3HUKAET Apyrasi CUTyalus. B aTom cinydae
00bsIBIIEHNE KOOUPOBKK B XML mpuHMMaeTCs BO BHMMaHME, a €ClIM ero HeT, TO HMpeAroaraeTcs, 4To
maHHble 3akogupoBaHbl B UTF-8 (3T0 cooTBeTCcTBYyeT cTaHmapTty XML; 3ameTsTe, 4yTO Postgres Pro He
nonnmepxuBaeT UTF-16). IIpu BeIBOofe B maHHBIe OymeT moOaBieHO 00bsSIBIE€HNE KOOUPOBKY, BRIOPAaHHOM
Ha cTopoHe knreHTa (Ho ecnu 3To UTF-8, 00bsABNIEHNE OyOET OMYIIEHO).

Cawmo coboit, XML-manHbIe B Postgres Pro 6ynyT o6pabaThiBaThCst ropa3no 3¢ deKkTuBHee, Korga u B XML-
OaHHBIX, U Ha CTOPOHE KJIMEHTa, U Ha CTOPOHE CepBepa MCIIOJIb3yeTCs OfHa KOOUPOBKa. Tak KaK BHYT-
pu XML-mauueie npeactasnsiorcs B UTF-8, onTuManbHBIM BapUaHT, KOTa Ha CEPBEpPe TaKxKe BhHIOpaHa
kogupoBka UTF-8.

BauMaHue

HexkoTtoprie XML-GyHKIIMHA CITOCOOHBI paboTaTh UCKITIOUUTEIIFHO C ASCII-qaHHBIMHY, €CITH KOOUPOB-
Ka cepBepa He UTF-8. B wacTHOCTH, 9T0O U3BECTHasi 0COOEHHOCTh QYHKILMM xmltable () U xpath ().
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8.13.3. ObpaweHue K XML-3HauYeHusam

Tun xml oTIM4aeTcsa OT OPYIUX TeM, UYTO IS HEero He OIIpefiefieHbl HUKaKue OllepaTOphl CpaBHEeHU, TaK
KaK 4YETKO OIIpPeNesIEHHOTO U YHUBEPCAJIbHOTO aJirOpuTMa cpaBHeHUs XML-maHHBIX He cylecTByeT. Of-
HO U3 CJIEACTBUM 3TOr0 — HEeJb3sI OTPUILTPOBATh CTPOKM TAaGIUITL, CPABHUB CTOIOEI] xml C UCKOMBIM
3HaueHueM. [ToaTomy o6buHO XML-3HaUYEHUS OOJIKHEL IOTIOJIHSATHCS OTAEIbHBIM KJIIOYEBEIM ITI0JIEM, Ha-
npumep ID. MoxkHO Takxke cpaBHUBaTh XML-3HaueHus, IpeoOpa30BaB UX CHaudaja B TEKCTOBBLIE CTPOKH,
HO 3aMeThTe, UTO C yueéToM cuenuprky XML-gaHHBEIX 9TOT METOJ IIPaKTU4YeCKHU OeCIIoIe3€eH.

N3-3a 0OTCYTCTBUS ONIEPATOPOB CPAaBHEHUS IS THIIA xm1, AJISA CTOJIOIIA 3TOT0 TUIIA TaKKe Helb3s CO34aTh
uHpekc. [ToaToMmy, Korga TpedyeTcs: ObICTPHIM mouCK B XML maHHBIX, 000MTH 3TO OrpaHUYeHNe MOXKHO,
MpPUBENs MaHHBIE K TUILy TEKCTOBOM CTPOKU U IIPOMHOEKCHUPOBAB 3TH CTPOKHU, JTMOO MPOMHAEKCUPOBAB
BrIpakeHue XPath. KoHeuHOo cam 3ampoc mpu 3TOM CJieyeT U3MEHUTh, YTOOBI ITOMCK BBITIOIHSJICS IO
UHIEKCUPOBAHHOMY BBIPAXKEHUIO.

st yckopenus nmoucka B XML-gaHHBIX TaKKe MOXKHO UCITOJIE30BaTh QYHKIIUY ITOJTHOTEKCTOBOTO ITOMCKA
B Postgres Pro. OgHako 3To TpebyeT onmpenenéHHON MOATOTOBKY MaHHBIX, YTO AUCTPuOyTUB Postgres Pro
TOKa He MoAmepKuBaeT.

8.14. Tunsbl JSON

Tunet JSON npepHa3HaudeHH ajid xpaHenus manHbx JSON (JavaScript Object Notation, 3anuce o6reKTa
JavaScript) cornacuo ctarmapty RFC 7159. Takue maHHBIE MOXKHO XPaHUTh U B TUTIE text, HO TUIIHI JSON
JIy4Ille TeM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBoOUMOe 3HadeHue ¢popmarty JSON. [ paboTe C HUMU
€CTb TaKXe HEeCKOJIbKO CIlelliaJbHEIX GYHKIUM U orepaTopos; cM. Pa3gen 9.16.

B Postgres Pro umeroTcst gBa Tuma OJjisi xpaHeHuss gaHHBIX JSON: json ¥ jsonb. [ peanu3anuu 3¢-
(bekTUBHOTO MexaHM3Ma 3aIllPOCOB K 3TUM THIIAaM OaHHHIX B Postgres Pro Takke uMeeTcCsl TUN jsonpath,
onucaHHEIM B [logpa3mene 8.14.6.

TuIBI JaHHBIX json B jsonb MPUHUMAIOT Ha BXOI NOYMU OOUHAKOBEIE HAOOPH 3HAYEHUM, a OTIUYAIOTCS
OHH T'JIaBHBIM 00pa30M C TOYKH 3peHus 3PGHEeKTUBHOCTU. THII json COXpaHSIeT TOYHYIO KOIHUIO BBEIEHHO-
T'0 TeKCTa, KOTOPYIO QyHKIMK 00paboTKK OOIXKHEI Ppa30UpaTh 3aHOBO IIPH KaXKIOM BEIIIOTHEHWH 3aIIpoca,
TOTTIa KakK JaHHBIE jsonb COXPAHAIOTCS B pa300paHHOM JIBOMYHOM (opMaTte, YTO HECKOILKO 3aMeIseT
BBOJI M3-3a TpeoOpa30BaHusi, HO 3HAYUTENIbHO YCKOPsieT 00paboTKy, He Tpedysi MHOTOKPAaTHOTO pa3bopa
TekcTa. KpoMme TOr0, jsonb mogmepKUBaeT UHAEKCAIIUIO, YTO TOXKE MOXKET OLITh 0YeHb ITOJIe3HO.

Tak KakK THII json COXpaHAeT TOYHYIO KOMIHI0O BBEIEHHOI0 TEeKCTa, OH COXPaHsIeT CeMaHTUYEeCKHU He3Ha-
yamue npoOebl MeXKay 3J1eMeHTaMu, a TakxkKe nopsaaok Kioded B JSON-o6bektax. M ecniu JSON-06B-
€KT BHYTPH COIEPKUT MTOBTOPSIONINECS KITIOUH, 9TOT TUII COXPAHUT BCe Maphl Kio4/3HadeHue. (PyHK-
umu 06paboTKU OyAyT CYUTATh OEUCTBUTENBHOM MOCIEeAHIOI Tapy.) TUI jsonb, HATPOTUB, HE COXPAHSIET
npo6erbl, MOPSAOOK KIIUel U 3HAUYEeHUs C OyOIupYIOIUMUCS KIodyaMu. ECIu BO BXOOHBIX JaHHBIX OKa-
3BIBAIOTCS OyOIUPYIOMIMECS KITIOUH, COXPAHsIeTCs TONLKO MOCIeqHEEe 3HaUEHUE.,

7151 GONBIIMHCTBA HPUJIOKEHUN NPEANOYTUTENIbHEee XpaHUTh maHHble JSON B THUIle jsonb (ecyiu HeET
0COOBIX MPOTUBOIIOKA3aHUM, HallpUMeD BaKHEI IIPEXKHUE IPEAI0IOKEHNS O TIOPSAOKE KITI04Ye 00 bEKTOB).

B RFC 7159 roBoputcs, 4To cTpoku JSON moJKHEL OBITH IpencTaBieHbl B KonupoBke UTF-8. TTosTomy
manable JSON He OyOyT IOJTHOCTBIO COOTBETCTBOBATH ClielnpUKaIIUM, €CIIM KOOUPOBKa 0a3bl MJaHHHIX HE
UTF-8. IIpu aTom Henb3st 6ymeT BcTaBUTh B JSON CUMBOJIBI, HEIPEOCTaBUMbIE B KOOUPOBKE CEpBeEpa, U
Ha000pOT, IONyCTUMBIMU OYAyT CUMBOJILI, IIPEACTaBUMEIE B KOOUPOBKe cepBepa, HO He B UTF-8.

RFC 7159 pa3pemaetr Bkao4aTh B cTpoku JSON cmernmnocnenoBaTebHOCTH Unicode B Bume \uxxxX. B
dyHKIIUIO BBOOA AJIA TUIIA json 3TH CIIEIIIOCIeN0BaTeIbHOCTH OONYyCKAIOTCSA BHE 3aBUCUMOCTU OT KOOHU-
POBKH 6a3bl HAHHHIX, U IIPOBEPSETCS TOJIBKO ITPABUIILHOCTb MX CHMHTAKCHCA (3a \u HOJIZKHBI CJIEIOBATH
YyeTHIpE IIeCTHaAUaTepUYHLIX Iudpel). OgHako GYyHKIMS BBOAA [/ TUIIA jsonb 00Jjiee cTporasi: oHa He
IomyCKaeT cIrielrocienoBaTenbHocTu Unicode i CUMBOJIOB, KOTOPHIE HE MOTYT OBITh IIPECTABIIEHHl B
KonupoBKe 6a3wl. TUI jsonb TaKXkKe He IpUHUMaeET \u0000 (Tak KakK 3TO 3Ha4YeHUEe He MOXKeT ObITh Ipef-
CTaBJIeHO B TuIle text Postgres Pro) u TpebyeT, 4ToOk cypporaTHbie napsl Unicode MCIIOIb30BaIUCh OIS
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IpeacTaBJIeHUs CUMBOJIOB BHE OCHOBHOM MHOTOSI3BIKOBOM ITockocTtu (BMP) nmpaBunbHo. KoppekTHBIE
cnenmnociaenoBatenbHocTd Unicode mpeo6Gpa3yioTcs Ojis XpaHEHUS B OOQUH COOTBETCTBYIOIIUM CHMBOJI
(3TO mOOmpa3yMeBaeT CBOpaYMBaHUe CyppPOTaTHHIX I1ap B OOUH CUMBOII).

IIpumeuanue

Muorue u3 ¢pyHkumuii o6pabotku JSON, onmucanuble B Pasnene 9.16, mpeobpas3yioT CIIEIIOoCeno-
BaTesibHOCTH Unicode B 0OBIYHBIE CUMBOJIBI, II03TOMY MOTYT BhIgaBaTh MOHOOHEIE OIMUOKM, HaxKe
€CJIM UM Ha BXOJl IIOCTyHaeT THUIl json, @ He jsonb. To, 4TO (GYHKUMS BBOIA B TUII json HE IPOU3-
BOIUT 3TUX ITPOBEPOK, MOXKHO CUUTATh UCTOPUYECKUM apTedaKToM, XOTS 3TO U ITO3BOJISIET IIPOCTO
coxpaHsTh (HO He oOpabaTeiBaTh) B JSON crmenkonbl Unicode B 6a3e maHHBIX C KOOTHUPOBKOM, B KO-
TOPOM IIpefCTaBlIeHHbIe TAKUM 06Pa30M CUMBOJIEL OTCYTCTBYIOT.

ITpu mpeobpa3zoBaHuy BBOOUMOTO TeKcTa JSON B TUII jsonb, MPUMHUTHUBHBEIE THUIIBI, onucaHHbie B RFC
7159, o cytu oTobpaxkaroTcs B cobcTBeHHBle TUNIE Postgres Pro kak nokasano B Ta6nune 8.23. Takum
00pa3oM, K COOEepKUMOMY THUIIA jsonb TPEIbABISIOTCS HEKOTOPHIE NOIOJTHUTENbHEIE TPeOOBaHUS, TIPO-
OIUKTOBAHHBIE OTPAHNUYEHUSIMU IPEeCTaBIeHUs HUXKeJleXkalllero TUIa JaHHbIX, KOTOPHIE He paclpocTpa-
HSIOTCS HU Ha THN json, HX Ha ¢opmMaT JSON BoobOIe. B 4aCcTHOCTH, THII jsonb He IPUHUMAaET YHCIIA,
BBIXOOSAIINE 3a OUAlla30H TUIla HaHHBIX Postgres Pro numeric, TOrga Kak C json TaKOTO OTpAaHUYEHUS
HeT. Takue orpaHMYeHUs, HaK/JIaOblBaeMble peanu3anueli, gonyckaimrcsa cornacio RFC 7159. Oprako
Ha IPAKTWKE Takue Ipob6ieMel 6ojiee BEPOSITHEL B APYTHUX PEATU3alUaX, TaK KaK OObIYHO IPUMUTHUBHBIA
Tun JSON number ODpeOcTaBiIseTCA B BUAE YUCJa C IIJIaBalolleil TOUYKoM mBouHOU TouHOCTH IEEE 754
(uto RFC 7159 sBHO npu3HaEeT u monyckaet). [Ipu ucnonb3oBaunuu JSON B KauecTBe ¢popMaTta oOMeHa
OaHHBIMM C TaKMMU CUCTEMaMH ClIefyeT YYUTHIBATh PUCKU IOTEPU TOYHOCTHU YUCEJI, XPAaHUBUIUXCS B
Postgres Pro.

W HampoTuB, KaK MOKa3aHO B Tabulle, eCTh HEKOTOPHIE OTpaHUYeHusT B ¢popMaTe BBOJA TPUMUTUBHBIX
tumnoB JSON, He aKTyaJibHBIE OJIsT COOTBETCTBYIOIINX TUTIOB Postgres Pro.

Ta6muuoa 8.23. [IpumuruBHbie THIBI JSON 1 cooTBeTCTBYIOIIME UM THUINIBI Postgres Pro

IIpUMHTHBHBIN THII Tun Postgres Pro IIpumeganun
JSON
string text \u0000 He JoNyCKaeTCs Kak CIelIoCIenoBaTeNb-

"HOCTh Unicode, nmpencrasnsgolnas CUMBOJI, KOTO-
PEIl OTCYTCTBYET B KOOUPOBKe 6a3kl

number numeric 3HayeHMd NaN M infinity He JOMyCKalTCA

boolean boolean J[lonmyckarTCcs TONBKO BapUAHTHL true U false (B
HUKHEM PETUCTpe)

null (HET) NULL B SQL uMeeT gpyroi CMBICHI

8.14.1. CMHTaKCUC BBOAMMbIX U BbIBOOUMbIX 3Ha4YeHu# JSON

CuHTakcuc BBOgja/BeiBoga TUNOB gaHHEIX JSON cootBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl DOTYCTUMEBIX BEIpaXK€HUU C TUIIOM json (UM jsonb):

—— [pocToe ckandpHOe/NPUMHUTHUBHOE 3HAaueHUE
—— [pOCTHIMM 3HAYEHWIMH MOTIyT OBITH UYHCINa, CTPOKH B KaBhukax, true, false wumnm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U OOlee BDIEMEHTOB (DIEeMEeHTH MOT'YT OBITb Pa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—-— 0O6BbeKT, COoIepXamuh Hapbl KiOYed U 3HAUYEHUH
—-— 3aMeThTe, UTO KIIOUH OOBEKTOB — STO BCerla CTPOKH B KaBbUKAX
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SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccCuBBE U OOBLEKTH MOTYT BKIANLBATHCH MMPOU3BOILHBEIM O6pPas3zoM
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak On1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTeM BLIBOOUTCS 0€3 HOMOJIHUTETbHOM!
00paboTKU, TUIT json BEIBOOUT TOT K€ TEKCT, YUTO IIOCTYIINII Ha BXO[, a jsonb He COXpaHSeT ceMaHTu4e-
CKU He3Hadalllie JeTalu, TakKue Kak nmpobensl. HanpuMep, IOCMOTPUTE Ha 3TU Pa3TUYUUA:

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;
Jjsonb
{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

ITepBas ceMaHTUYECKHU HEe3HAYUMAs JeTallb, 3aCTyKUBAIOIIasi BHUMAHUS: C jsonb YHUCJIa BRIBOOSTCS TI0
IIpaBUIaM HUXKEJIeXallero TUIa numeric. Ha mpakTWKe 3TO 03HAYAET, UTO YUCJ/IA, 3aJaHHBIE B 3aIIUCH
C E, OymyT BEIBeeHEI 6€3 Heé, HallpuMep:

SELECT '{"reading": 1.230e-5}"'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb
_______________________ e
{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OpmHakKO KakK BUOHO M3 3TOTO IIprMepa, jsonb COXPaHsieT KOHEYHBIe HYIIN JIpO6HOFO YHCJla, XO0Tsd OHHU U
He UMeIOT CEMaHTUYEeCKON 3HAYUMOCTH, B YaCTHOCTH OJId IIPOBEPKH Ha PaBE€HCTBO.

CIIMCOK BCTPOEHHBIX QYHKIIUIM U OTIePaTOPOB, TO3BOISIONINX CO3TaBaTh 1 00pabaTriBaTh 3HaueHus JSON,
npuBenéH B Pa3gerne 9.16.

8.14.2. NMpoekTupoBaHue aoKyMmeHToB JSON

ITpencraBnsaTh manHble B JSON M02KHO ropa3no 6ojiee rubKo, 4YeM B TPAAUITMOHHON PEJIIIIMOHHON MOojie-
JIM JaHHBIX, YTO OYEHb IIPUBJIEKATEJILHO TaM, I'Tle HeT XKECTKUX yciaoBuil. 1 o6a 3TuX mogxoma BIOJIHE
MOTYT COCYIIECTBOBATh U JOIIOJIHATE OPYT APYyTa B ODHOM IIpusioxkeHuu. OOHAKO gaxe O MIPUI0XKEHUH,
KOTOPHIM HYKHa MaKCuMaJllbHas TMOKOCTh, PEKOMEHAYeTCsI, YTOOB MOKyMeHTH JSON uMenu HeEKOTOPYIO
(puKCUPOBaHHYIO CTPYKTYPY. DTa CTPYKTypa OOBIYHO He HABS3BIBAETCS KECTKO (XOTS MOXKHO JeKjapa-
TUBHO JUKTOBATh HEKOTOPLIE OM3HEC-TIpaBujia), HO KOTAa OHa IpefcKa3yeMa, CTaHOBUTCS ropa3o Ipo-
11e MMMcaTh 3allPOChl, KOTOPhIe U3BJIEKAIOT II0JIe3HbIEe MaHHBIe U3 Habopa «HOKYMEHTOB» (MH(pOpMAaIUu)
B Tabnule.

Ianubie JSON, Kak ¥ JaHHBIE TIOOBIX OPYTUX TUIIOB, XpaHSIIIHecs B TabIuIaxX, HaXOOsTCs OO KOHTPO-
jIeM MeXaHH3Ma IapajlyIeIbHOr0 AOCTyIa. XOTs XPaHUTh OOJbIINEe HOKYMEHTHI BIIOJIHE BO3MOXKHO, HE
3abbpIBaliTe, YTO OPH JIFOOOM M3MEeHEHHUHN yCTaHaBIMBAeTCs OJIOKMPOBKA BCEM CTPOKH (Ha YPOBHE CTPO-
Ku). IToaToMy mjIsi ONTHMHU3AIMK OJIOKMPOBOK TPAH3aKIWM, N3MEHSIOIINX MaHHBIE, CTOUT OTPAHUYHUTH
pa3mMep nokyMeHTOB JSON pa3yMHBIMH IIpefenaMu. B upgearne Kaxnobii mokyMeHT JSON monxkeH coboit
IPenCcTaBIIsAThL aTOMAapPHEIH HHOOPMAIMOHHLIH OJI0K, KOTOPLIH, COTIaCHO OM3HEeC-JIOTHKEe, HelIb3s pa3je-
JINTH Ha MEHBIIINEe, UHANBUOYaIbHO U3MeHsIeMbie OJIOKH.

8.14.3. NMpoBepKMU Ha BXOXKAEeHUue U cyllecTBOBaHUe jsonb

ITpoBepKa 8xodicOeHUs — BaxKHasA 0COOEHHOCTDh THIIA jsonb, He HMeIOIIas aHajora Ojs THIIA json. JTa
IIPOBEepPKa oImpenensieT, BXOOUT JIM OOUH OJOKYMEHT jsonb B OPYroi. B ciemyomux mpuMepax Bo3Bpalia-
€TCsI HCTUHHOE 3Ha4YeHue (KpoMe YIOMSHYTHIX UCKIIOUYEHUH):
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—— [pocThle CckaldpHble/IPUMHUTHUBHEIE 3HAUYEHUd BKIIOYAT TONbKO ONHO HOIEHTHUHOE 3HAUYEHHE:
SELECT '"foo"'::jsonb @> '""foo"'::jsonb;

—— MaccuB C MpPaBO¥ CTOPOHBI BXOOUT B MACCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

—— Jopd9moK BSJIEeMEeHTOB B MAaCCHMBE HE BaxXeH, [O3TOMY B3TO YCIOBHE TOXE BHINONHIETCH:
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A MOBTOpPYOMHUECd DJIEeMEeHTh MacCHBa HE HUMEIT 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—-— O6BeKT C OIOHOM MapoH CIpaBa BXOIUT B OOBLEKT cCleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB ClipaBa He CUYMTAETCH BXOLNIIUM B
—— MACCHB ClleBa, XOTd B I[OCIHEeOHHWH M BIOXEeH MNONOOHLIH MAaCCHB:
SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bmpmaér false

—— Ho ecnu nmo6aBUTb YPOBEHb BIOXEHHOCTH, I[IPOBEepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, B5TO BXOXIEHHEM He CUHUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Knwou c Iy CTBIM 0BBEeKTOM Ha BEpPXHeEM YPOBHE BXOIOHUT B OBBEKT C TakKHM KIIOUOM:

SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOGIMMY IPUHIMII 3TOM NPOBEPKU B TOM, UTO BXOMSAIIUN OOBEKT MOJI?KEH COOTBETCTBOBATH OOBEKTY, CO-
IeprkalleMy ero, mo CTPYKType ¥ JaHHBIM, BO3MOXKHO, IIOCJIe UCKIIIOUEHUS U3 copepzKallero o0beKTa
JIUIITHUX 3JIEMEHTOB MaCCHBa WU I1ap KiIlo4/3HadeHue. Ho mOMHUTE, YTO MMOPSANOK 3JIEMEHTOB MacCHBa
IJI IPOBEPKU Ha BXOXK[EeHNe He MMeeT 3HaYeHUs, a ITOBTOPSIONINECS 3JIeMEHThl MaCcCHUBa CUUTAIOTCS
TOJIBKO OOUH pas.

B xauecTBe 0COO0OTO HCKIIOUYEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYDP, MaCCHUB MOZKET COOEPKaTh
IIPDUMHUTHUBHOE 3HA4YEHHE:

—— B B5TOT MacCHB BXOOHUT IMIPHUMHUHTHUBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
—— DTO HCKIKUYEeHHEe HNEeHCTBYEeT TONbKO B OOHY CTOPOHY —— 3I0eCb BXOXIEHWd HET:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; -- Bumaét false

IInsa Tuma jsonb BBEOEH TaKXkKe OIMEpaToOp CYyw,ecmeosdHusi, KOTOPHIM SBASIETCSI BapuUallMed Ha TeMy
BXOXKEHHsI: OH IIPOBEPSET, SIBISETCA JIM CTPOKa (3aJaHHasl B BUIEe 3HAYEHUS text) KIIIOYOM OOBEKTa
UJIM 3JIEMEHTOM MacCCHBa Ha BepXHEeM yPOBHEe 3HaUeHUs jsonb. B crledyoomux mpuMepax BO3BpalllaeTcs
UCTUHHOE 3HaYeHUue (KpoMe YIIOMSAHYTHIX UCKITIOUYEeHUN):

—-— CTpokxa CymecTBYyeT B KaueCTBe SJIeMEeHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—-— CTpoka CymecTBYyeT B XKauecTBe kiawoua obbexTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pPaCCMaTPHUBAITCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; -- Brpmaét false

—-— Kakx ¥ BXOXIEeHHEe, CYIECTBOBAHHE OMNPENEeNdeTCd Ha BEpPXHEM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false
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—— CTpokKa CUHMTaeTCcd CYIEeCTBYOIEeH, €ClIX OHAa COOTBETCTBYET MPHUMHUTHUBHOM cTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O6bekTH JSON 11 TpOBEPOK Ha CYIIECTBOBAHME U BX0XKIEHNE CO MHOXKECTBOM KJTIOYEl UJIU 3JIEMEHTOB
nmogxoasaT OoJibllle, YeM MACCHUBHI, TaK KakK, B OTJIMYKME OT MAaCCUBOB, OHU BHYTPU OINTUMUIUPYIOTCS IJIS
TIOMCKa, ¥ TIOUCK 3JIeMeHTa He OyJeT JIMHEeNHBIM.

IToogcka3ka

Tak kak BxoxkneHue B JSON mpoBepsieTcs C YY4ETOM BJIOKEHHOCTH, IIPABUJILHO HANKWCaHHBIM 3a-
MIPOC MOXKET 3aMEeHUThH SIBHYIO BHIOOPKY BHYTPEeHHUX 00beKTOB. HanpumMep, IpenIosiokuM, 4To y
HaC eCTb CTOJ'I6BI.I doc, COJIep}KaLHI/IfI 0OGBEKTH Ha BEepXHEM YPOBHE, U GOJIBIIIMHCTBO 3THX 00BHEK-
TOB COOEPIKUT IIOJIA tags C MAaCCUBAMHU BJIOXKEHHLIX 00BEKTOB. [JaHHBIM 3alpOC HAHUOET 3alucH, B
KOTODPHIX BJIOKEHHBIE 0OBEKTHI COlepKaT KUY "term":"paris™ U "term":"food", U IIPU 3TOM
IMIPOMYCTUT TaKHe KJII0YH, HaXOoOdIIhueCcsda BHE MaCCHBa tags:

SELECT doc->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}]}';

9TOro Xke pe3yJjibTaTa MOXKHO NOOUTHLCS, HATIPUMeED, TakK:

SELECT doc->'site_name' FROM websites
WHERE doc->'tags' @> '[{"term":"paris"}, {"term":"food"}]1';

Ho pmanHBIHM mogxon MeHee TUOKUHN M 4acTO Takke MeHee 9 (PEeKTUBHBIN.

C mpyroi CTOPOHEI, oiepaTop cyiuecTBoBaHus JSON He yYUTHIBAET BI0XKEHHOCTh: OH OyIeT ucKaTh
3a[aHHBIU KJII0Y UJIU 3JIEMEHT MacCHUBa TOJIbKO Ha BepXHeM ypoBHe 3HadeHUs JSON.

PaznuuHble ommepaTophl BXOXKIEHUS U CYIIIeCTBOBAHHUSA, a TAKXKe BCe OPYTrue ONepaTopPhl U GYHKIIUY OIS
pabotr ¢ JSON mokyMeHTHUPOBaHH B Pa3gerne 9.16.

8.14.4. Nupekcaumsa jsonb

st apdbekTHBHOTO TOMCKA KITIOUEH UK ITap KITI04Y/3HaueHre B 00JIbIIIOM KOJTUYECTBE JOKYMEHTOB jsonb
MOZKHO ycCIelrHo npuMeHaTh nHAeKCH GIN. 17151 3TOro npenocTaBnsgi0TCA ABa «Kjacca onepaTtopoB» GIN,
mpeqjaraomye BE00p MeXAy IPOU3BOOUTETEHOCTHIO U THOKOCTBIO.

Knacc onepaTtopos GIN o ymMOnI4aHUIO OIS jsonb IOAAEPKUBAET 3aIllPOCHl C OllepaTopaMyu CYIIeCTBO-
BaHU KiTo4a (2, ? | ¥ 2&), OIEPaTOPOM BKIIIOUEeHHUs (@>) 1 ollepaTopaMU COOTBETCTBUS M/ jsonpath (@2
u @@). (ITogpobHee ceMaHTHKA, pealul3yeMasi 3TUMM OllepaTopaMu, onucaHa B Tabmuie 9.45.) TIpumep
CO3[IaHMus UHOEKCa C 9TUM KJIaCCOM OIIEePaTOPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HononHuTenbHLIN Ki1acc onepaTtopoB GIN jsonb_path_ops He NOOOEPXKUBAET OIepPaTOPH CyIIeCTBOBa-
HUS KJII04a, HO IIOAAEepXUBaeT @>, @? ¥ @Q. [IpuMep co3gaHus MHIOEKCA C 3TUM KJIaCCOM OIlepaTOpOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccMmoTpum npuMep TabIUIL], B KOTOPOM XpaHATCA HOKYMeHTH JSON, mony4daeMble OT CTOPOHHEH Be6-
CNyXO0HbI, C MOKYMEHTUPOBAHHEIM OIIpeNesieHueM CXeMbl. TUITUYHBIN TOKYMEHT:

{

"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,
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"longitude": 86.513373,
"tags": [

"enim" ,

"aliquip",

qui

}

M&I coxpaHsieM 3TH OOKYMEHTHI B TabnuIle api, B CTONOIE jdoc THUIa jsonb. Ecimu mo aToMy cTOOIy
co3maéTrcs GIN-uHOEKC, OH MOXKET IIPUMEHSATHLCS B ITOAOOHEBIX 3aIlIpocax:

—— Ha¥Ty DOKYMEHTH, B KOTOPHIX kniou "company" muMeeT 3HaueHue "Magnafone"
SELECT jdoc—>'guid', jdoc—>'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';

OpHako B ClIeoyIIiuX 3alIpoCaX OH He 6YJIeT UCIIOJIB30BATHCSA, IIOTOMY 4YTO, HECMOTPA Ha TO, 9YTO OIIlepPa-
TOp ? — HHI[eKCpreMbeI, OH IIPUMEHAETCAd He K UHOEKCHUPOBAHHOMY CTOJ'I6I.Iy jdoc HEIIOCPEeOCTBEHHO:

—— Ha¥WiTH OOKYMEHTH, B KOTOPBIX Knou "tags" comepXuT KNIOUY UIM BIEeMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

W BCE Xe, TPaBUIBHO IPUMEHSISI MHIEKCHI BRIPaXkKeHMM, B 9TOM 3alpoce MOXKHO 3aeiCTBOBATh NHOEKC.
Ecnu 3anpoc ompemenéHHBIX 3JIEMEHTOB B KJTI0Ue "tags" BEIIIOJIHSIETCS YacTO, BEPOSITHO CTOUT OIpemne-
JIUTH TAKOW UHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Temnepb OpenioXeHue WHERE jdoc —-> 'tags' 2 'qui' OyOeT BHIIOJIHSATHLCS KaK MpPHUMeHeHUe WHOeK-
CHUPYEMOTO OIepaTopa ? K MHAEKCUPYEMOMY BHIPaXKeHHI0 jdoc -> 'tags'. ([logpobGHee 00 MHOEKCAX
BHIpa’KeHHIM MOKHO y3HaTh B Paspgerne 11.7.)

Emé oguH Moaxo[ K UCIIOJThb30BaHUIO TPOBEPOK Ha CYIeCTBOBAaHUE:

—— HalTu OOKYMEHTH, B KOTOpPHIX kniou "tags" comepxuT sneMeHT MaccuBa "qui'"
SELECT jdoc—->'guid', jdoc—->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

9TOT 3ampoc MOXKET 3afedcTBOBaTh mpocTod GIN-mHOeKc mo cTonbiy jdoc. Ho 3aMeTbTe, YTO TaKOM
NHOEKC 6y,T_I8T XPaHUTH KOIINK BCEX KII04Yed U 3HaYeHUl B II0JIe jdoc, TOr'oa KaK MHIOEKC BEIPaXKEeHUA U3
IpeObIayIIero IpuMepa XpaHuT TOJILKO JaHHbIE BHYTPU 00BbEKTa C KJII0UOM tags. XOTS IIOOX0[ C ITPOCTHIM
UHOEKCOM ropasmo 0ojiee TMOKMH (TakK KakK OH IOAAep>KUBaeT 3aIllpPOCH! IO JII000My KITI04Y), UHIOEKCH
KOHKPETHBIX BhIPAaXKEeHUM CKOpee Bcero OyoyT MeHblIlle U OBICTPee, YeM IIPOCThIE UHIEKCHI.

Takxe nHmekcsl GIN moggepKHUBaAiOT OIlePaTOPHI @? ¥ @@, KOTOPHEIE COIIOCTABIIAIOT jsonpath C JaHHBIMU.
[Tpumepsr:

SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @? 'S$.tags[*] ? (@ == "qui")';
SELECT jdoc->'guid', jdoc—->'name' FROM api WHERE jdoc @R 'S.tags[*] == "qui"';

IInsa stux onepaTtopoB mHAOEKC GIN u3BIeKaeT U3 jsonpath MPEONIOKEHUSI BUA yenouka_obpameHud =
KOHCcTaHTa YU BBEIIIOJIHAET IIOUCK II0 KJII0YaM U 3HAYEHUsIM U3 3TUX Hpennoxem/lﬁ. ]_[eHO‘-IKa oﬁpameHHs{
MOZKeT BKJIIOYaTh yKa3aHUsA oOpallleHus .xmaou, [*] U [umnexc]. Kjiacc onepaTopoB jsonb_ops TaKkKe
onmepXKUBaeT YKa3daHUs . * U . **, KOTOPble He MOoAOIepK1UBaeT KJIacC OllepaTopoB jsonb_path_ops.

Kracc onepaTopoB jsonb_path_ops mogmepKuBaeT TOIBKO 3aIllPOCH C oIlepaTopaMu @>, @? U @@, HO OH
3HAQYUTEIbHO TPOU3BOOUTEJIbHEE KJlacca II0 YMOJIYaHUIO jsonb_ops. MHOEKC jsonb_path_ops OOBIYHO
ropa3go MeHbIIe UHOEeKCa jsonb_ops OJIS TeX 2Ke JaHHBIX U fonee ToueH IIpU IIOMCKE, 0COOEHHO eCIu
3ampockl 00PaIMIalTCSa K KII0YaM, YaCTO BCTPEUAIOIINMCS B DaHHEIX. TaKuM 00pa3oM, C HUM OIlepPaIlii
TIOMCKa BHIIIOJIHAIOTCS ropa3fno 3pdeKTHBHEE, YeM C KJIaCCOM OIIEPaATOPOB 110 YMOJIYaHUIO.

Texamyeckoe paznuuue Mexnay GIN-mHOeKcaMu jsonb_ops M jsonb_path_ops COCTOUT B TOM, YTO OJI
TIEePBBIX CO3MAIOTCSI He3aBUCHUMbIEe 3JIeMeHTHl MHAEeKCa IJIs KaXXIOoro KJIlo4ya/3HaueHUsI B aHHBIX, TOrTa
Kak [OJIsi BTOPBIX CO3MAIOTCSI 3JIEMEHTHI TOJILKO [JIsl 3HaueHuu. - [1o cyTH, KaXObli 3JIeMeHT WHOeKca

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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jsonb_path_ops OpeacTaBisieT co00M Xell 3HaYeHUs U Kioda(ed), MPpUBOASLIIEro K HEMY; HaIIpUMED,
IpU MHAEKCAIUU {"foo": {"bar": "baz"}} OydeT co3maH OOQUH 3JIeMEHT UHEKCa C XeIlleM, paCCUUTaH-
HBIM II0 BCEM TPEM 3HAYEHUSM: foo, bar U baz. TakuM 06pa3oM, ITpoBepKa Ha BXOXKOEHUE 3TOMU CTPYKTY-
p®I OyeT HCIIOIb30BaTh KpaHe TOYHHINA ITOMCK M0 UHAEKCY, HO ONPENEeInuTh, SBISETCS JIU foo KIII0YOM,
C TIOMOIIIBI0 TAKOT0 MHOEKCA HeJb3si. C ApPyrod CTOPOHEBI, MHAEKC jsonb_ops CO3[ACT TPHU OTHEIbHBIX
97IeMeHTa MHIEKCa, IPeOCTaBAsIIONIUX foo, bar ¥ baz II0 OTAENIbHOCTHU; OJIS BHITIOTHEHUS ITPOBEPKU Ha
BXOXKeHMne OyoyT IPOBEPEHBI CTPOKY TabIHUIILI, comepKallue Bce 3T TpU 3HaUeHus. XoTsa GIN-UHIeKChI
T03BOMNSIOT BEIYUCIUTE AND moBonbHO 3¢ ¢GEeKTUBHO, TAaKOM ITOKUCK BCE Ke OymeT MeHee TOYHBIM U Gojee
Me[OJIeHHBIM, YeM PaBHO3HAYHBIN IIOMCK C jsonb_path_ops, 0OCOGEHHO ecjH Jirob0e OOHO U3 ITUX TPEX
3HAYEHUH COIEePKUTCS B OOJIBIIIOM KOJTUYECTBE CTPOK.

HepocTaTok Kitacca jsonb_path_ops 3aKJIIO4YaeTCs B TOM, YTO OH He YUYUTHIBAET B UHIEKCE CTPYKTYPEL
JSON, He copepxalire HUKaKUX 3HaYeHUU {"a": {}}. I/ IOKCKa 10 JOKyMeHTaM, ComepKalluxX Takue
CTPYKTYPHI, TOTPeOyeTCsT BHIIOIHUTH MOJTHOE CKaHWUPOBAaHWE WHAEKCA, YTO OOBOJIBHO HOJITO, TTO3TOMY
jsonb_path_ops HE OYEHDb MOOXOOUT IJIS IIPUJIOKEHNN, 9aCTO BBRIIOTHSIIOMNX TaKKWe 3aIlIPOCHL.

Tun jsonb Tak¥Xke MOOAePAKUBAET UHOEKCH btree ¥ hash. OHU MOJIE3HHI, TOIBKO €CIU TpebyeTcs mMpoBe-
PATE paBeHCTBO JSON-OOKYMEHTOB B LIeJIOM. [TOPSAmOK COPTUPOBKM btree OJIA THUIA jsonb PEOKO UMEET
00JIBIIIOe 3HAYEeHHEe, HO IJIS ITOTHOTHI OH IPUBOOUTCS HUXKE:

ObwvexT > MaccuB > Jloruyeckoe 3HayeHHe > Yucno > Crpoka > null
O6vrexT C n napamMu > 06vexT Cc n — 1 mapamu

MaccuB Cc n smneMeHTaMu > MaccuB Cc n — 1 smeMeHTaAMH

3a UCKIIOYEHHUEM TOTO, YTO (II0 MCTOPHUUYECKHM IPHUYMHAM) IIYCTOM MacCHUB BEPXHETr0 YPOBHSI COPTUPYET-
CsI KaK MeHbIuH, 4eM null. OOBEKTH C PaBHBIM KOJIMUECTBOM Iap CPAaBHUBAIOTCS B TAKOM IIOPSIOKE:

xkmaouy—-1, B3HaueHuwe-1, kaou-2 ...

3aMeThTe, YTO KITI0YHU 00BEKTOB CPaBHHUBAIOTCS COI'JIAaCHO IIOPAOKY IIPHU XPaHEHHWH; B YaCTHOCTH, M3-3a
TOT'O0, YTO KOPOTKHE KIIIOUHN XPAaHATCA IIepen OJIMHHBIMH, PEe3YyJIbTAaTbkl MOTI'YT OKa3aTbCd HECKOJIBEKO He
HHTYUTHUBHBIMU:

{ "aa": 1, "c": 1} > {"b": 1, "d": 1}

Maccussl € PABHBIM YHCJIOM 3JIEMEHTOM YIIOPAOOYUBAIOTCSA dHAJIOTUYHO:

spemeHT—1, sneMeHt-2 ...

[TpuMuTHBHBIE 3HaueHUs JSON cpaBHUBAIOTCS IO TeM XKe IIpaBUjlaM CPAaBHEHUS, YTO U HUKeJIeXKalllue
TUIB OaHHBIX Postgres Pro. CTpOKU CpaBHUBAIOTCS C YYETOM IOPSOKAa COPTHUPOBKM IO YMOJTYAHUIO B
Tekylel 6a3e JaHHBIX.

8.14.5. TpaHcchopmauum

71 pa3NMUYHBIX IPOIEOYPHEIX S3BIKOB IIPeOCTaBIeHBl MONOHUTEJIPHEIE PACIIMPEHUs, peasu3yoliue
TpaHchopMallum OJisd TUMa jsonb.

Pacmupenust st PL/Perl Ha3bIBaloTCs jsonb_plperl ¥ jsonb_plperlu. Korga oHUM MCIONML3YIOTCS, 3HA-
YeHUs jsonb 0TOOPaxKarTCsS B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCuBHI, XeIlTX UIW CKaJIsIPHI.

Pacmupenust ons PL/Python Ha3wbBaroTCsI jsonb_plpythonu, jsonb_plpython2u M jsonb_plpython3u
(mpunstoe B PL/Python cornamenue 06 mMmeHOBaHUM onrcaHo B Pasnerne 44.1). Korga oHU UCTIONB3YIOT-
Csl, 3HAUEHUSA jsonb 0TOOPAXKAIOTCSI B COOTBETCTBYIOWIME CTPYKTYPHI Python: MaccuBEl, Xelm UM cKa-
JISIPHI.

W3 oTuX pacuIinpeHuit «TI0BePEeHHbIM» CUUTAETCSI jsonb_plperl, TO €CTh €0 MOT'YT YCTaHaBIUBAThL OOBIY-
HBIE TO0JIb30BATeIIH, UMeIollue IIPaBo CREATE B TeKyIlel 6a3e maHHBIX. OCTaJlbHBIE PACIINPEHUS MOTYT
yCTaHaBIWBaTh TOJIBKO CYIEPIIOIb30BaTENIN.

8.14.6. Tun jsonpath
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Tun jsonpath IpegHa3sHadeH OJIS pealu3aliuy noaaepkKu a3bika nyteir SQL/JSON B Postgres Pro, mos-
BOJISTIONIETr0 3¢ (PeKTUBHO BEIMIOIHATE 3ampockH K gaHHeIM JSON. OH ofecrnedyrBaeT JBOMYHOE IIPEICTaB-
neHue pa3obpanHHOro BeIpaxkeHwus nmyTu SQL/JSON, onmpemensioniero, Kakue 3JIEMEeHTHl JOJIXKHEI U3BJIe-
KaTbcs u3 gaHHbX JSON mist ganpHedied o6padoTku B pyukimsax SQL/JSON.

CeMaHTHKA IIpegUKaTOB U olepaTopoB A3biKa IyTedt SQL/JSON B 1menoMm coorBeTcTByeT SQL. B TO XKe
BpeMs, 4TO0O®I ¢ maHHBIMY JSON MOKHO OBIIO OTIEPUPOBATh €CTECTBEHHEIM 00pa30M, B CHHTAKCHCe Ty Tel
SQL/JSON npuHATHE HEKOTOPRIE CorJlallieHus JavaScript:

* Touka (.) MpuUMeHsIeTCS [JIs OOCTYIIa K 4JjIeHy 00BbeKTa.
* KgsagpaTHble CKOOKH ([ ]) IPUMEHSIOTCS A1 obpallleHrusT K MaCCUBY.
* DnemeHTH MaccuBoB B SQL/JSON nymepyioTcs ¢ 0, Torga Kak o6sr9HbIe MaccuBH SQL — ¢ 1.

Bripaxkenwne mytu SQL/JSON o06r19HO 3anuceiBaeTcs B SQL-3ampoce B BUAe CUMBOJIBHOM KOHCTAHTH SQL,
¥ TI09TOMY [IOJIZKHO 3aKJII0UaThCS B aoCTPOdHI, a M000# arocTpod, KOTOPHIHA HYKHO 3aKIIOYUTEL B 3TO
3Ha4YeHUe, MomKeH nybnupoBaTbes (cMm. [Tompasmen 4.1.2.1). Hepegko CcTPOKOBBEIE KOHCTAHTH TPebOyeT-
CsI UCIIO/Ib30BaTh U BHYTPH BHIpaKeHuM nyteli. Ha Takrve KOHCTaHTHI PAaCIIPOCTPAHAIOTCS COTJIAllleHUs
JavaScript/ECMAScript: oHM OOJI>KHEBI 3aKJII0YaThCS B IBOMHLBIE KaBLIUKY, a OJIS IIPeACTaBIeHUsA CUMBO-
JIOB, KOTOPHIE CJIOZKHO BBECTH MHA4e, UCIIOJIL3YIOTCS CIIELIIOCIeNOBaTEIbHOCTH C 00paTHOM KOCOM Yep-
TOM. B YaCTHOCTHU, CUMBOJI ﬂBOﬁHbIX KaBBEIYE€K BHYTPHU CTpOKOBOfI KOHCTAHTHI 3allMChIBAE€TCA KakK \", a
cobcTBeHHO 0OpaTHas Kocas depra Kak \\. B 4ucio gpyrux coenmnocieqoBaTelbHOCTeN, BOCIIPUHUMae-
MEBEIX B CTPOKax JavaScript, Bxogat: \b, \f, \n, \r, \t, \v, BEIpaXxalollyie pa3JIUudYHbLIe YIIPaBIIOIIue CUM-
Bosibl ASCII, \xNN, BEIpazkamliias CHMBOJI KOJOM B BUZE TOJIBKO [BYX IIIeCTHAOIIaTEPUYHEIX UMD, \uNNNN,
BhIpazkatoIas cuMBoil Unicode KomoM B BUIE YETHIPEX IIECTHAOIATEPUYHBIX ITUDP, a TakKXkKe \u{N...},
TI03BOJISIIONIAS OJI 3amucu Koga cuMBoa Unicode mcmonb30BaTh OT 1 [0 6 IIeCTHaAlAaTEPUYHBIX ITUDP.

Bpra}KeHHe IIYTU COCTOUT M3 IIOCII€O0BATEJIbBHOCTHU 3JIEMEHTOB IIYTHU, KOTOPbBIE€ MOT'YT OBITh cilenymoumu-
MH:

* KoncTadTH npuMuTUBHEIX TUIIOB JSON: TekcT Unicode, yucna u 3HadeHud true, false u null.
e TlepeMmeHHBIE ITyTH IIEPEYUCIEHE B Tabnuie 8.24.

¢ OmepaTopel o0pallleHus mepednciielsl B Tabmuie 8.25.

* OrmepaTopsl U METOOH jsonpath mepedyucieHsl B [Togpa3nene 9.16.2.2.

° CKOGKI/I, IIPUMEHAIINneCa Ojisd 06pa3OBaHI/I5{ BBIpa}KGHI/Iﬂ (I)I/IHBTpa 1 USMEHEHUS IIOPAOKa BEIYUCIIE-
HHUA IIYyTH.

Bonee nogpo6HO MCHOJIE30BaHUE BHIPAXKEHUM jsonpath ¢ GyHKIHsIMU 3ammpocoB SQL/JSON ommcano B
ITogpa3zmene 9.16.2.

Ta6aumna 8.24. I[lepeMeHHBIE jsonpath

IlepeMmenHasn Onucanue

$ IlepeMenHas, nIpeacTapnsaionias 3Hadenre JSON, purypupyroiiee B
3arpoce (3s1emMeHm KoHmekcma).

$varname HNMmeHoBaHHas nmepeMenHasi. E€ 3HaueHne MoxeT OBITh 3a/IaHO B
napaMeTpe vars, KOTOPBLIM MPUHUMAIOT pa3nudlbie QyHKIUU obpa-
6otku JSON; mogpo6buocTu B Tabmuie 9.47.

d ITepemeHnHas, NIPenCTaBISIONIAS PE3YJIbTAT BEIYUCIIEHUS ITYTU B BHI-
paxeHUSIX PUIHTPOB.

Tao6auma 8.25. OnepaTopsl O0OpaIIeHusi B jsonpath

Omneparop oOpalieHust Onucanue

.key OnepaTop obpalleHus K 4ieHy o0beKTa, BLIOMpaeMoMy I10 3afaH-
HOMY Kitouy. Eciu uMs Kilioda COBIIafgaeT C UMeHeM KaKoi-mubo
TepeMeHHOM, HaYNHAIIIUMCS C $, UM He COOTBETCTBYET IeHCTBY-

n

."SuMsg_nepeMeHHOHR
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OnepaTop oOpaleHust OnucaHue

omuM B JavaScript TpeboBaHUSIM K HOSHTH(GUKATOPAM, OHO JOJIXK-
HO 3aK/II0YaThCs B IBOMHBIE KABHIUKK ¥ TaKMM 00pa30M IIpefcTaB-
JIATHCS KaK CTPOKOBasi KOHCTAHTA.

LF OmnepaTop oOpalleHus 10 3BE3M0YKe, KOTOPHIM BO3BpAIllaeT 3HavYe-
HUS BCEX YJIEHOB, HAXOOAIIMXCS Ha BEPXHEM YPOBHE OOBEKTA.

L PeKypCuBHBII omepaTop oOpallleHus 10 3BE30YKe, KOTOPBIH IPO-
XOOUT II0 BCeM YpOBHSM uepapxuu JSON Tekyiiero o6beKTa u Bo3-
BpalllaeT BCce 3HAYEeHHUS YJIeHOB, BHE 3aBUCUMOCTH OT UX YPOBHS
BIIOXEHHOCTH. DTO peanu3oBaHHoe B Postgres Pro pacmmupenue
ctarmaprta SQL/JSON.

.**{ ypoBeHb} 9TOT omepaTop momobeH . **, HO BEHIOMPAET TOJIBKO YKa3aHHEBIE
ypoBHU umepapxuu JSON. YpoBHU BI0OKEHHOCTHU 3a0al0TCHA LEJIHI-

.**{HauanpHEIH_ypOoBEeHE tO MU YHCJIaMU, IIPU 3TOM HYJIEBOU YPOBEHb COOTBETCTBYET TEKYIIEMY

KOHEUHbIH_ypOBeHb } o0bekTy. st ob6paleHuss K caMOMy HUKHEMY YPOBHIO BIIOKEHHO-

CTH MOKHO HCIIOJIb30BaTh KJTFOYEBOE CJIOBO last. DTO peayin30BaH-
Hoe B Postgres Pro pacmupenue craugapta SQL/JSON.

[cemexTOop, ...] OmnepaTop obpalleHus K 39JIEMEHTY MaCCHBa. CenrexrTop MOXKET 3ada-
BaTbCsA B OBYX (l)OpMaX: HHOexc UIIN HavyalbHEIH_HHOEXC to xoHeu-—
ueiit_unnexc . [lepBast popma BeIOMpPaeT eAUHCTBEHHBIN 3JIEMEHT 110
uHpOekcy. Bropas ¢opMa BEIOMpPaeT cpe3 MacCcuBa 110 IBYM UHIEK-
caM, BKITIOYaIOIIUH KpafIHI/Ie 3JIEMEHTEI, COOTBETCTBYIIINE€ 3HAYEHU-
SIM Haya/lbHBIH _HHIOEKC W KOHEUHEIH _HHIEKC .

3amaBaeMbId mugexc MOXKET OBITh IIEJIOYHCIICHHEBIM 3HAaYeHHeM HUIIn
BBEIpakeHHEM, BO3BpallalolliM eIUHCTBEHHOE YHCII0, KOTOPOe aB-
TOMaTUYECKU IPUBOOUTCA K 1leioMy. MHOEeKC 0 COOTBETCTBYET IEP-
BOMY 3JIEMEHTY MaccCHuBa. TakXke B KaueCTBe UHAEKCa IPUHUMAaET-
CsI KJTI0OUEBO€ CJIOBO last, 0003Hauamwllee HHAEKC IMOCIeIHero aje-
MeHTa MaCCHBa, YTO MOJIe3HO Npu 00paboTKe MaCCUBOB HEU3BECT-
HOM OJINHEIL.

[*] OmepaTop oOpallleHus K 3JIeMeHTaM MacCHBa 110 3BE3M0YKe, BO3-
BpaIaiomui BCe 3JIeMeHTH MacCHBa.

8.15. MaccuBbl

Postgres Pro mo3BosieT onpenensiTh CTONOIB Ta0 IUITE KAK MHOTOMEPHBIE MAaCCHUBHI IEPEMEHHOM AJINHEL.
SHeMeHTaMI/I MACCHUBOB MOFYT 6bITB J'[IO6bIe BCTpoeHHbIe niin OHpeHeHéHHHe II0JIb30BATEJIsAMHU 68.30B]>Ie
THIIHI, nepetmcneHH;{, COCTABHEIE THUIIBI, TUIIBI-OWUAIIA30HLI UJIX OJOMEHEI.

8.15.1. O6baABNE@HUA TUNOB MAaCCUBOB
YT0o6BI IPOUITIOCTPUPOBATEL UCTIOJIb30BaHUE MaCCUBOB, MBL CO3[aAUM TaKyl0 TabIuIy:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|],
schedule text[][]

)

Kak mmokasaHo, o1 0ObSIBIIEHHSI THIIa MaCCHBa K Ha3BaHUIO THUIIA 3JIEMEHTOB HOOABISIOTCS KBaJpaTHHIE
cko0ku ([]). [lToka3aHHas BEIIIIE KOMaHOa CO3[acT TabJHIy sal_emp CO CTOJOIIAMM THIIOB text (name),
OOHOMEPHBIY MAacCHUB C 3JIeMeHTaMU integer (pay_by_quarter), IPEOCTaABIAIONINY KBAapTalIbHYIO 3ap-
naaTy paboOTHUKOB, M OBYXMEPHBIM MAacCUB C 3JIeMEeHTaMM text (schedule), IPEACTABISIONIUN HEIEIb-
HBIY rpaduK paboTHUKA.

KoMaHma CREATE TABLE II03BOJISIET TaKXkKe yYKal3aTh TOYHBINA pa3Mep MacCHUBOB, HAallpuMep TakK:
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CREATE TABLE tictactoe (
squares integer[3] [3]
)i
OpHako TeKylllasi peajau3alius UTHOPUPYET BCe YKa3aHHBIE Pa3MepEHl, T. €. GaKTUYeCKH pa3Mep MacCuBa
OCTaETCSI HEOIIPEeOeIEHHBIM.

Tekyiasi peanu3alus TakKe He OTPAaHUYHBAET YHMCII0 Pa3MepPHOCTEN. Bce anmeMeHTh MaCCUBOB CUHUTA-
IOTCSI OMHOT'O THIIA, BHE 3aBUCUMOCTH OT €T0 pa3Mepa U 4ucjia pa3MepHocTel. [109ToMy SIBHO YKa3bIBaTh
YHCJIO 3JIEMEHTOB MJIX Pa3MePHOCTel B KOMaH[e CREATE TABLE HMEET CMBICJI TOIBKO [JIs JOKYMEHTH-
poBaHus, Ha MeXaHu3M PaboThl C MACCHBOM 9TO HE BIIMSIET.

7151 00BsSIBIIEHUST ODHOMEPHEBEIX MAaCCHBOB MOXKHO ITPUMEHSTh aTbTEPHATUBHYIO 3aIlMCh C KJIIOYEBLIM CJIO-
BOM ARRAY, COOTBETCTBYMIOIIYIO cTaHAapTy SQL. CTosnber pay_by_quarter MOXKHO OHIJIO OBI OITPEOEIIUTH
TaK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 ykazaHus pa3Mepa MacCHUBa:
pay_by_quarter integer ARRAY,

3ameThTe, UTO U B 3TOM ciydae Postgres Pro He HakjagblBaeT OrpaHUUYeHUs Ha GaKTUYECKUU pa3Mep
MaccuBa.

15.2. BBoa 3Ha4YeHUsa MaccuBa

Yrto6nl 3amucaTh 3HaYEHNE MacCHUBa B Bufe OYKBaJIbHOM KOHCTAHTHI, 3aK/IIOYUTE 3HAUEHUS 3JI€MEHTOB
B ¢puUrypHBIE CKOOKH M pas3menuTe ux 3ansaTeiMu. (Eciu BaMm 3HakoM C, BEI HaWETe, YTO 9TO IIOXO0XKe Ha
CUMHTAKCUC MHUIIMANIU3aluu CTPYKTYP B C.) BB MOKeTe 3aK/II0YUTh 3HaUeHUe 1I000T0 371eMeHTa B IBOM-
HBbIe KaBBIYKH, @ €C/IM OH COMEPKUT 3alIAThie UTH QUTYPHBEIE CKOOKH, 3TO 00513aTEILHO HYKHO CHENaTh.
(ITompo6Hee 310 ommcano HuUXKe.) TakuM o6pa3oM, 001U (opMaT KOHCTAHTHE MaCCHBa BHITTISIAUT TaK:

'{ BHauvenmel pal3genHTenp 3HAUYEHHEZ pPal3nelHTenb ... '

e pasnenurens — CUMBOJI, YKa3aHHBIN B Ka4eCTBE Pa3desInTelIsI B COOTBETCTBYIOIIEH 3anucy B Tabuie
pg_type. [I7I cTaHOAPTHHIX TUIIOB JaHHLIX, CYIIECTBYIOIINX B OTUCTPpuOyTHUBe Postgres Pro, pa3menure-
J1eM SBIsSIeTCs 3ansaTas (, ), 3a MCKITI0OYeHHUeM JIHIIL THIIAa box, B KOTOPOM pPa3fesInTellb —TOYKa C 3alsITOH
(;). Kaxpmoe snauenme 30eCh — 3TO JIMO0 KOHCTAHTa THUIIA 3JIEMEHTa MAaCCHUBA, JIN0O0 BIIOZKEHHBIM MaCCHUB.
Hampumep, KOHCTaHTa MacCHUBa MOXKET ObITh TAKOM!:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa OIpeAessieT ABYXMEPHBIN MacCuB 3X3, COCTOSIINN U3 TPEX BIIOKEHHBIX MAaCCUBOB I1EJTBIX
qucel.

YTo0OBI TPUCBOUTH 3JIEMEHTY MaccuBa 3Hadenme NULL, mocTaTOYHO HMPOCTO HamuMcaTh NULL (perucTp
CHMMBOJIOB IPY 9TOM He UMeeT 3HadeHus). Eciu ke TpeOyeTcs 4o0aBUTH B MAaCCUB CTPOKY, COIEPKAIIIYIO
«NULL», 9TO €710BO Hy2KHO 3aKJIIOYUTH B IBOMHBIE KABLHIUKH.

(Takoro poa KOHCTAHTHE MAaCCHUBOB Ha CaMOM [iejie MPEACTaBIISAIOT cCO00M BCETO JIUIL YaCTHRIM CIiydan
KOHCTaHT, onucaHHbIX B [logpa3nerne 4.1.2.7. KoHCTaHTa M3HavajbHO BOCIIPMHHUMAaETCS KaK CTPOKa M
nepemaeTcs Ipolenype mpeobpa3zoBaHUsT BBOOUMOT'O MaccuBa. IIpu 3ToM MoXKeT moTpeboBaThCs SIBHO
yKas3aTh LIeJIeBOU THIL.)

Temeps MBI MOXKEM IMOKA3aTh HECKOJIBKO OIEPATOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 10000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}'");

INSERT INTO sal_emp
VALUES ('Carol',
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'{20000, 25000, 25000, 25000}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}');

Pe3ynbrat OBYX IPEmBIOYIUX KOMaH]:

SELECT * FROM sal_emp;

name | pay_by_dguarter | schedule

,,,,, o
Bill |]{10000,10000,10000,10000}|{{meeting,lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000} |{{breakfast,consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEPHBIX MACCHUBOB YKCJIO 3JIEMEHTOB B KaXKI0H Pa3MepPHOCTH MOJIZKHO OBITH OOUHAKOBEIM; B IIPO-
THBHOM CJIy4yae BO3HHKaeT omubKa. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill'"',
'{10000, 10000, 10000, 10000%}"',

'{{"meeting", "lunch"}, {"meeting"}}');
OIIMBKA : 0714 MHOTOMEPHEIX MAaCCHBOB IOIXHBl 3a0aBaTbCd BHPAXEHHI C COOTBETCTBYVIOINUMHA
Pa3MepHOCTIMHU

Tak>ke MOXKHO MCIIOJIb30BaTh CHHTAKCHC KOHCTPYKTOPaA 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, 2500071,
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch']]);

3aMeThTe, UTO 9JIEMEHTHI MacCHBa 3eCh — 3TO NpPocThle SQL-KOHCTAHTHL UJIN BEIPAXKEHUS; U II03TOMY,
HaIpUMep CTPOKM OyayT 3aKaiodYaTbCs B OOMHAPHBIE anocTpodbl, a He B OBOWHBIE, KaK B OYKBaIbHOM
KOHCTaHTe MaccuBa. bojyiee moapoOHO KOHCTPYKTOP ARRAY o6cyxkmaeTcs B [lonpaspmene 4.2.12,

8.15.3. ObpaweHue K MaccmBam

[Io6GaBuB maHHBIE B TAOIHITy, MBI MOXKEM HepPelTH K BhIOOpKaM. CHavyana Mbl HOKaXKeM, KakK IIOIy4YHuTh
OOWH 3JIEMEHT MacCCHBa. DTOT 3allpoC IIONydYaeT UMeHa COTPYIHHMKOB, 3apIljiaTa KOTOPBHIX M3MEHUIACh
BO BTOPOM KBapTaje:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

HMHpOeKcH 3JIeMEHTOB MacCCHBa 3allMCHIBAIOTCS B KBaApPaTHBEIX CKOOKax. ITo ymomuanuio B Postgres Pro
OEeNCTBYET COTlallleHre 0 HyMepalii 3JIeMeHTOB MacCHBa C 1, To eCTh B MaCcCHUBE U3 n 3JIEMEHTOB IIEPBEIM
CUUTAETCd array[l], a IOCJII€eOHUM — array[n].

OTOT 3ampoc BEIAAET 3apIljiaTy BCeX COTPYOHUKOB B TPETheM KBapTase:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qgquarter

10000
25000
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(2 rows)

ME&I TaKzKe MOXKEM T0JIy4aTh OOBIYHBIE TPSIMOYTOJIbHEIE CPE3BkI MaCCUBA, TO €CTh IToAMaccuBhl. Cpe3 Mac-
cuBa 0003HAYAETCS KaK HMXHISI-TPAHHIA: BepXHIg—rpanyuya AJIs1 OGHOM T HECKOJIPKUX Pa3MEPHOCTEH.
Hanmpuwmep, 3TOT 3anpoc moaydaeT lepBble IYHKTH B rpaduke busa B mepBhle IBa OHS HEOEJN:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

Ecnu ogHa 3 pa3MepHOCTEe! 3amucala B BUAE cpe3a, TO eCTh COIEPKUT OBOETOYHE, TOTIa CPE3 PaCIIPO-
CTpaHsSIeTCS Ha BCe pa3MepHOCTU. EClu mpu 3TOM IJI PAa3MEPHOCTH YKa3bIBAETCS TOJIBKO OOHO YHCIIO
(6e3 mBOeTOYMS), B Cpe3 BOMAYT 3JIeMeHT OT 1 o 3amaHHOro HoMepa. Hanpumep, B 3TOM npumMepe [2]
OymeT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting, lunch}, {training, presentation}}
(1 row)

Bo u3bexxanue IIYTAaHUIEI C 06pameHHeM K OOHOMY 3JJIEMEHTY, CPE3HI JIYyUIllie BCerda 3allMChIBATh ABHO
OJIsd BCEeX H3MepeHHﬁ, Hampumep [1:2][1:1] BMeCTO [2] [1:1].

3HayeHHUd HHXHA 9 —TIPaHHIa u/unu BepxHdd—rpaHuia B YKAa3aHUU CPe3a MOXKHO OIIYCTUTH; OIIyIIIEeHHAasd
rpaHUlla 3aMeHseTCSA HUXKHUM UJIU BEPXHUM IIpeneioM UHOeKCOB MaccuBa. Hanpumep:

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)

BripakeHue obpallleHUs K 3JIeMeHTy MaccuBa Bo3BpaTuT NULL, ecniu caM MacCUB UJIH OTHO U3 BEIpaXkKe-
HUY nHAEeKCOoB 91eMeHTa paBHEl NULL. 3uauenrne NULL Takxke BO3BpallaeTCs, €CJIX UHAEKC BBIXOOUT 3a
TPaHUIIEI MaccuBa (3TO He cunuTaeTcs ommbKoi). Hanmpumep, ecinu schedule B HACTOSILIEE BPEMS HUMEET
pa3MepHOCTH [1:3][1:2], pe3yJibTaToM oOparieHus K schedule[3] [3] 6ymeTr NULL. ITomo6ubIM 06Gpa-
30M, Ipu oOpallleHuy K 3IeMEHTY MacCHBa C HEITPaBUIILHBIM YKUCJIOM MHAEKCOB Bo3BpailaeTcs NULL,
a He omuOKa.

Ananoruyno, NULL Bo3BpamaeTcss mpu obpaleHn K cpe3y MacCuBa, eClIM caM MAaCCUB WM OOHO W3
BHIpAKEHUU, OIIPEeNeIaIIuX HHOEeKCH 971eMeHTOoB, paBHb NULL. OgHako B Apyrux ciy4dasx, HallpuMep,
KOTrla TPaHULLl Cpe3a BBIXOOAT 3a paMKHM Maccuba, Bo3Bpainaercsa He NULL, a nycTtou Maccus (C pas-
MepHOCThIO 0). (Tak CIOXKMUIOCH UCTOPUYECKH, UTO B TOM CPE3hI OTIUYAIOTCS OT OOpALIeHNH K OOBIYHBIM
sneMeHTaM.) Ecnu 3anpoIlleHHEIN Cpe3 IlepeceKaeT IpaHuIbl MacCuBa, Torga Bo3spainaercsa He NULL,
a cpe3, COKPAIEHHBIN 00 0071aCTH IepecevyeHus.

TeKYH.[I/Ie Pa3MePEI 3HAYEHUA MaCCHUBA MOZXKHO ITOJTYYUTHh C IIOMOIIIBIO (1)YHKU,'I/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';
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array_dims

[1:2]1[1:2]
(1 row)

array_dims BEIDAET pe3yabTaT THUIIA text, YTO YIOOHO CKOpee AJIs JII0fEeH, YeM OJIsi HporpaMM. PasMeper
MacCCHBa TaKXKe MOXKHO IIOIYyYHUTh C IOMOIIbIO GYHKIUHN array_upper M array_lower, KOTOPEIE BO3Bpa-
IIIaI0T COOTBETCTBEHHO BEPXHIOI0 M HUXKHIOIO T'PAHUITY OIS YKa3aHHOM Pa3MepPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper
(1 row)
array_Jlength BO3BpaAllla€T 9YHUCJIO 3JIEMEHTOB B YKaBaHHOﬁ Pa3MEPHOCTHU MaCCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length
(1 row)

cardinality BO3BpalllaeT 00Illee YHCJIO 3JIEMEHTOB MacCCHBa II0 BceM u3MepeHusM. PaKTUYEeCKH 3TO
YHCJIO CTPOK, KOTOPOE BEPHET PYHKIIUST unnest:

SELECT cardinality(schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

15.4. A3MmeHeHue MacCUBOB

3HaueHNe MacCHuBa MOXKHO 3aMEHUTh IIOJTHOCTHIO TakK:

UPDATE sal_emp SET pay_by_quarter = '{25000,25000,27000,27000}"
WHERE name = 'Carol';

UJIN UCIIOJIB3YA CUHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_quarter = ARRAY[25000,25000,27000,27000]
WHERE name = 'Carol';

Takxke MOXKHO M3MEHUTL OOUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_qgquarter[4] = 15000
WHERE name = 'Bill';

UJIN Cpe3:

UPDATE sal_emp SET pay_by_qgquarter[l1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpI/I 9TOM B YKa3aHHNHU Cpe3a MOXKeT OBITH OIIYUIEeHA HHXHI9—-TrPaHHga u/unmn BepxHI94g—rpaHHiga, HO TOJIBKO
IOt MaccuBa, otmuyHoro oT NULL, u uMeIoIlero HeHyJIeBYI0 pa3MepPHOCTh (MHa4Ye HEU3BECTHO, KaKue
TpaHUYHBIE 3HAaUEHUS OOIXKHEI ITOICTaBJIATHCSI BMECTO OITYIIeHHBIX).

CoxpaHEHHBIN MaCCUB MOXKHO PACIIUPUTh, OTIPEENNB 3HaYEHU S paHee OTCYTCTBOBABIIIUX B HEM 3JIEMEH-
TOB. [Ipu 3TOM BCe 3JIeMEHTE], pacliojlaraloiuecs MeXay CyILIeCTBOBABIINMY paHee U HOBBIMU, IIPUHU-
matoT 3HaveHusa NULL. Hampumep, eciim MacCUB myarray COOEPXKUT 4 371eMeHTa, IT0ocjie IpHUCcBanBaHUA
3HAYEHUs IJIEMEHTYy myarray[6] ero miuHa OymeT paBHa 6, a myarray[5] OymeT comepxkaTh NULL. B
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HacCTosAIllee BpeMs HOJI06H06 pacmiupeHnne Iogaoep2kKuBaeTCd TOJIBKO OJId OOHOMEDPHBIX, HO HE MHOTOMEDP-
HBIX MaCCHBOB.

Onpenenﬂﬂ 3JIEMEHTHI ITIO UHOEeKCaM, MO2KHO CO30aBaTh MAaCCHUBEI, B KOTOPEIX HyMepallud 3JIEMEHTOB MO-
JKeT HauMHAThCA He C 1. HaanMep, MOZKHO IIPHCBOUTH 3HAYEHHUE BBIPAKEHUIO myarray [—2:7] U TAKUM
o6pa30M CO30aThb MAaCCHUB, B KOTOPOM 6YJIYT 3JIEMEHTHI C UHOEeKCaMU OT -2 O0 7.

3HauYeHUS MaCCHBa TaK¥Ke MOKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OllepaTopa 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]1;
?column?

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

OnepaTop KOHKATEHalluH II03BOJIAE€T BCTaBUTL OOWH 3JIEMEHT B Ha4daJIO UJIKM B KOHEILl OJHOMEPHOI'O MacC-
cuBa. OH TakKXe MOXKeT IIPUHATE JBa N-MEPHBIX MaCCHBa UJIN MaCCHBEI pa3MepHOCTefI NU N+1.

Korma B Havyano ujim KOHEI[ OJHOMEPHOTO0 MaCCHBa BCTABISIETCS OOMH 3JIEMEHT, B 00Pa30BaHHOM B pe-
3yJIbTaTe MaccuBe Oy[eT Ta JXKe HUXKHSISA I'PaHuIla, YTO U B MaccuBe-onepanme. Hampumep:

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)

Korpa ckmapipIBaloTCs IBa MacCHBa OMMHAKOBLIX Pa3MEePHOCTEH, B pe3yIbTaTe COXPaHIeTCA HUXKHASL Ipa-
HUIla BHEITHEH pa3MepHOCTH JIeBOTO ollepaH/a. BEIXOIHOM MacCUB BKII0YAET BCE 3JIEMEHTHI JIEBOTO OIle-
paHma, oce KOTOPEIX Ho0aBIISIOTCS BCe 311eMeHTH ITpaBoro. Hampumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,4]] || ARRAY[[5,6]1,[7,81,109,011);
array_dims

[1:5][1:2]
(1 row)

Korpa Kk MaccuBy pa3MepHOCTH N+1 Cliepefy UM c3anu 0o0aBsgeTCsI N-MePHBIN MaCCHUB, OH BCTaBIISETCS
AQHAJIOTUYHO TOMY, KaK B MacCCHUB BCTABJIIETCS 3JIEMEHT (3T0 OBLJIO omucaHo BhIme). JI060# N-MepHBIN
MacCCHUB 10 CyTH SBJISIETCS 3JIEMEHTOM BO BHENIHElN pa3MepHOCTH MacCCHBa, MMEKIIEeTr0 pa3MepPHOCTb N
+1. Hanipumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],[5,6]1);
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array_dims

[1:3]1[1:2]
(1 row)

MaccuB TakXke MOXKHO CKOHCTPYHPOBATh C HOMOIIBI0 GYHKIUHE array_prepend, array_append HU
array_cat. [lepBble OBe QYHKIIMY MOONEPKUBAIOT TOJIHKO OQHOMEPHBIE MaCCHUBHI, @ array_cat TOAOEp-
KHWBaeT U MHOTOMepHBIe. HEeCKOTEKO MTPHUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

SELECT array_append (ARRAY[1,2], 3);
array_append

{1,2,3}
(1 row)

SELECT array_cat (ARRAY[1,2], ARRAY[3,4]);
array_cat

{1,2,3,4}
(1 row)
SELECT array_cat (ARRAY([[1,2],[3,4]1], ARRAY[5,6]);

array_cat

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

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2]1,13,411);
array_cat

{{5,6},{1,2},1{3,4}}

B IIPOCTRIX CIIy4Yasax OIIMCAHHBIN BHIIIE OoIrepaTop KOHKaTeHalluu IIPeJIIOYTUTEeJIbHEE HEIIOCPEOCTBEHHOI'O
BBI30OBa 9TUX QyHKIUH. OOHAKO TaK KaK OIepaTop KOHKATEHAIlNU ITepPerpyKeH OJid PeIIeHus BCeX TPEX
3aa4, BO3MOXKHEI CUTyallul, KOI'la JIy4llle IIDUMEHUTh OOHY M3 3TUX (I)YHKLII/If/i BO u3bexkaHue HEeOOHO-
3HAYHOCTHU. Hanpumep, pacCMOTpPUTE:

SELECT ARRAY[1, 2] || '{3, 4}"'; —— HETHUIHU3HUPOBAHHAY CTPOKA BOCIPHHHUMAETCH KakK MACCHUB
?column?
{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; —— Xaxk U BTa

ERROR: malformed array literal: "7"

SELECT ARRAY[1, 2] || NULL; —-— xax u b6yxBanbuei NULL
?column?
{1,2}
(1 row)
SELECT array_append (ARRAY[1, 2], NULL); —— B5TO MOIIO HMMETbhCH B BHIOY Ha CaMoOM nene

array_append
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{1,2,NULL}

B moka3aHHBIX TpUMepPax aHaJIu3aTop 3arpoca BUAUT IIEJIOYNCIIEHHBIM MaCCUB C OJHOM CTOPOHEI OIlepa-
TOpa KOHKaTeHAIlUW ¥ KOHCTAHTY HEONPEOEIEHHOT0 THUIIa C Apyroi. CorjlacHO CBOMM ITpaBUjIaM pa3pe-
IIeHWs THUIIa KOHCTAHT, OH II0JjlaraeT, YTO OHA MMEET TOT Ke THII, YTO U APYTrod OoIepaHI — B HJaHHOM
criydae IeJIOYHUCIIEHHBIM MaccuB. [I03TOMy IIpefArionaraeTcs, 4YTO OllepaTop KOHKaTeHaIlluu 30eCh Ipef-
cTaBnsAeT PyHKIUIO array_cat, a He array_append. ECIIM 3TO pellleHre OKa3hIBAETCSI HEBEPHBIM, €T0
MOKHO CKOPPEKTUPOBATH, IPUBEMS KOHCTAHTY K THUITY 3JIEMEHTa MacCCHBa; OMHAKO MOXKET OBITh JIydIle
SIBHO MCIIOJIb30BaTh PYHKIIUIO array_append.

8.15.5. NMNouck 3HaAaYeHUNn B MacCuBax

YT0oOBl HAWTH 3HAYEHME B MacCHUBe, HEOOXOOUMO IPOBEPUTH BCE €r0 3JIEMEHTHI. DTO MOXKHO CHeNaTh
BPYUYHYIO, €CJIU BhI 3HAeTe pa3Mep MaccuBa. Hanpumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[1] 10000 OR
pay_by_qgquarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR
pay_by_quarter[4] = 10000;

OmHako ¢ GOJIBIIIMM MaCCHBAMU 3TOT METOM CTAHOBUTCS YTOMUTEJIPHBIM, U K TOMY 2Ke OH He paboTaer,
KOTa pa3Mep MacCHuBa HeM3BeCTeH. ANbTEePHATUBHEBEIM ITOaxon onmcaH B Pa3zmerne 9.24. IToka3aHHBIN
BRIIIIE 3aIIPOC MOXKHO OBLIJIO IIeperiucaTh TakK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);

A Tak MOKHO HaliTH B TabIuIle CTPOKH, B KOTOPHIX MAaCCUBHL COflep3KaT TOIbKO 3HaYeHus, paBHeie 10000:
SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_gqguarter);

Kpome Toro, mns ofOpameHus K 3JIeMeHTaM MacCCHBa MOXKHO HCIIONb30BaTh (QYHKIMIO
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 pyukIMa onrcaHa B Tabmure 9.62.

Tak>XKe MCKaTh B MacCUBe 3HaYE€HUS MOIKHO, MCIIOJIb3YS OIEPaTop &&, KOTOPBIN ITPOBEPSIET, IepEeKPhIBa-
€TCs JIU JIeBBIU OIlepaH[ C IIpaBhLIM. Hampuwmep:

SELECT * FROM sal_emp WHERE pay_by_quarter && ARRAY[10000];

DTOT U OPyrue orepaTopsl Al paboThl ¢ MaccuBaMu onucaHbel B Pasmerie 9.19. OH MoxKeT OBITh YCKOPEH
C IIOMOIIBLIO IIOOXOMOSINEro HHAeKCa, KaK onucaHo B Paznerne 11.2.

BEI Tak’ke MOXKeTe MCKaTh OIpeNeéHHbIe 3HaYeHNUSI B MacCUBe, UCIIOIb3ys QYHKIIUYM array_position
U array_positions. IlepBast GyHKIIMS BO3BpAllaeT MO3UIINIO IIEPBOTO BXOXKOEHUS 3HAUEHUSI B MAacCCUB,
a BTOpasg — MaCCHUB IIO3UIMM BCEX €r0 BXOXKAeHu!. Hanmpumep:

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
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(1 row)

ITogcka3ka

MaccuBH — 3TO HE MHOKECTBA; HE00XOOUMOCTh ITIOMCKA OIIPEeIeIEHHBIX 3JIEMEHTOB B MaCCHUBE MO-
XKeT OBITh IPU3HAKOM HEYOaYHO CKOHCTPYUPOBAaHHOM 0a3kl JaHHBIX. BO3MOKHO, BMECTO MacCHBa
JIydille UCII0Ib30BaTh OTAEIbHYI0 Ta0OIUuIly, CTPOKK KOTOPOM OyAyT collepKaTh JaHHbIe 311eMEHTOB
MacCHBa. ITO MOXKET OBITh JIyUIlle U [JIs IOUCKA, U [IJid PaboThl C OOIBIINM KOJIMYECTBOM 3JIEMEH-
TOB.

8.15.6. CMHTAaKCUC BBOAUMbBIX U BbIBOOAMMbIX 3HAQYE€HUMM MAacCMBa

BHeltHee TEKCTOBOE MpPEICTaBJIEHWE 3HAYEHUS MacCHBa COCTOMUT M3 3allMCH 3JIEMEHTOB, UHTEPIPETHU-
PyeMBIX 110 IpaBujiaM BBOAa/BEIBOIA AJIS TUIIa 3JIEMEHTa MacCcuBa, 1 0pOopMIIEHHUS CTPYKTYPH MacCHBa.
OdopmMiieHne COCTOUT U3 GUTYPHBIX CKOOOK ({ U }), OKPYyXalIInX 3HaUYeHe MacCuBa, ¥ 3HAKOB-pa3ge-
TIUTEJIEW MEXKOYy ero 3eMeHTaMu. B KauecTBe 3HaKa-pa3genuTenss OOBIYHO UCIIONIB3yeTCs 3ansTas (, ),
HO 3TO MOZKET OBITh ¥ OPYTOM CUMBOJI; OH OIIPENesIIeTCs ITapaMeTPOM typdelim OIS TUIIA 911€MEHTa Mac-
cuBa. [I71s1 cTaHOAPTHHIX TUIIOB HAHHBIX, CYIIECTBYIOIINX B oUCTpuOyTHBE Postgres Pro, pasmenuTenem
SABJISAE€TCHA 3alldTast (, ), 3a UCKJIIDOUEHUEM JINIIb TUIIA box, B KOTOPOM pa3feJInTejIb — TOYKa C 3aIsaTon
(;). B MHOTrOMEpHOM MacCCHBe Y KaXXOo¥ pa3MepHOCTH (PsAm, IIJIOCKOCTD, KyO U T. I.) eCTh CBOM YPOBEHb
durypueix ckoboK, a cocefHre 3HaYEHUS B PUTYPHBIX CKOOKAX Ha OJHOM YPOBHE MOIXKHBI OTHOENSITHCS
pa3menuTensMu.

OyHKIMA BBIBOLA MaCCHBa 3aKJ0daeT 3HaYeHUe 3JIeMeHTa B KaBBIUKU, €CIIH 9TO IIyCTas CTPOKa WU
OHO COmepKUT GUTYPHBEIE CKOOKY, 3HAKH-Pa3[eJINTENIN, KAaBEUKM, 00PaTHYIO KOCYIO 4epTy, IPOOeIbHEIN
CUMBOJI MJIM 9TO TEKCT NULL. KaBrIuku u o6paTHas Kocas 4epTa, BKJIIOUEHHEIE B TaKWe 3HaYEeHU S, TTPeob-
pa3yloTCcs B CIELIIOCIEN0BATEIbHOCTD C 0OpaTHOM KOCOM 4epToH. [IJ11 YMCIIOBBIX TUIIOB MaHHBIX MOXKHO
PaCCHUTHIBATHh HAa TO, YTO S3HAYEHU A HUKOI'Ia HE 6y,'IIy'T BBIBOOUTBHCSA B KaBbIYKaX, HO OJId TEKCTOBBIX TUIIOB
cienyet OBITH TOTOBEIM K TOMY, YTO BEIBOOMMOE€ 3HAa4YEeHHE MaCCHhUBa MO2ZKET COOEeP2XKaThb KaBbIYKH.

ITo ymMoTyaHHUIO HUKHSISI TPaHUIla BCEX Pa3MepPHOCTEH MacCuBa paBHa ogHOMY. YTOOB! TPeaCTaBUTh Mac-
CUBHI C OPYTUMH HUXKHHUMU I'PaHUIlaMU, IIepef COmepKMUMBIM MacCHBa MOXKHO yKa3aTh OUAIlla30Hbl MH-
mekcoB. Takoe ohopMmieHrEe MaccuBa OyeT comepzKaTh KBagpaTHBIE CKOOKY ([ ]) BOKPYT HUXKHEHN U BEPX-
HeU IpaHUIl KaXKIoM pa3MepHOCTU C IBOETOYMUEM (:) MeXKIAy HUMHU. 3a TaKUM YKa3aHUEM Pa3MepPHOCTU
clenyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1]1([-2][3] AS el, f1[1]1[-11[5] AS e2
FROM (SELECT '"[1:1][-2:-1]11[3:51={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;

ITpouenypa BEIBOIa MaCCHUBA BKIIIOYAET B Pe3yJIbTaT SBHOE YKa3aHUE Pa3MepPHOCTEH, TOJTbKO €CJIN HUXK-
HsIsI TPAHUIIA B OOHOY MJTM HECKOJIBKUX Pa3MEPHOCTSIX OTINYaeTcs oT 1.

Ecnu B KayecTBe 3HAYEHUS 3JIEMEHTA 3aaéTCcs NULL (B JIIOOOM PETHCTPE), ITOT IJIEMEHT CUUTAETCS PaB-
HBIM HemmocpencTBeHHO NULL. Eciu 2Ke OHO BKJTIOUAeT KaBBIYKH HIIHM 00PaTHYIO KOCYIO YepTy, 3JIEMeH-
Ty IpHucBauBaeTcs TeKcToBas cTpoka «NULL». Kpome Toro, myiss o6paTHOM COBMECTUMOCTH C BEPCUSIMHU
PostgreSQL po 8.2, mapamMeTp KoHpuUrypauuu array nulls MoKHO BEIKJIIOYUTE (IPHUCBOUB €My of £), YTO-
OBl CTPOKY NULL He BOCIIPMHUMAaIUCh Kak 3HaueHuss NULL.

Kak 6nI710 TOKa3aHoO paHee, 3alKChIBAs 3HAYEHHE MaCCHBa, JTI000M ero 3JeMeHT MOXKHO 3aK/IIOYHTH B
KaBBIYKH. ITO HYJHCHO OejaTh, eCIU Npu pa3bope 3HAUEHUs MacCHBa 0e3 KaBHUEK BO3MOXKHA HEOOHO-
3HAYHOCTh. Hampumep, B KaBEIYKY HEOOXOOUMO 3aK/II0YaTh 3JIEMEHTHI, cofiepkaline GUrypHee CKOOKH,
3amnsTyIo (MM pa3geuTelNb, ONpeneéHHbIN IjIsT JaHHOT0 THUMa), KaBhIYKH, 0OpPaTHYIO KOCYIO 4epTy, a
TakkKe MMpoOesIbHBIE CHMBOJILI B Ha4Yalle UJIM KOHIIe CTPOKU. [TyCThie CTPOKM U CTPOKH, CoepzKalllue Ofi-
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HO CJIOBO NULL, TaKzKe HY2KHO 3aKJII0YaTh B KaBHUYKH. YTOOB! BKIIOYUTH KaBHIUKK UM 00PATHYIO KOCYIO
4YepTy B 3HAYEHHE, 3aKII0UYEHHOE B KaBBIUKHY, 10OaBhTE 00PATHYIO KOCYIO YEPTY IIepe TAKUM CHUMBOJIOM.
C mpyro# CTOPOHBI, YTOOR 000UTHUCH O3 KaBhIUeK, TAKMM SKPAaHUPOBAHMEM MOXKHO 3alllUTUTh BCE CUM-
BOJTHI B MAHHBIX, KOTOPBIE MOTYT OBITH BOCIIPUHSITH KaK YaCTh CHHTAKCHCa MaCCHBa.

ITepen OTKpPHIBAIOIIEH U ITOCJIE 3aKPhIBAIOIEH CKOOKY MOKHO M00aBIAThH ITPO0esTbHBIE CUMBOJIEL. [Ipobe-
JIBI TaK2K€e MOTI'YT OKPY2KaATh KaXKOYI0 OTOEJIbBHYIO CTPOKY 3HAYEHUA. Bo Bcex ClIy4asaX TaKue HpOﬁeHBHbIe
CHMBOJIBI UTHOPUPYIOTCA. OmHAKO BCe MTPO0esbl B CTPOKAaX, 3aK/IIOYEHHBIX B KQBBIYKH, UJIH OKPYKEHHEIE
HE Hp06eJ'IbHBIMI/I CHUMBOJIaMH, HAlIPOTUB, YYUTHEIBAIOTCH.

ITogcka3ka

3amnuceBaTh 3HAaYEHUSI MacCHUBOB B KoMaHmaax SQL yacTo ObiBaeT ymoOHee C MOMOIIbI0 KOHCTPYK-
Topa ARRAY (cM. [Toxmpazmen 4.2.12). B ARRAY oTHenbHEIE 3HAUYEHUS 3JIEMEHTOB 3allMChIBAIOTCSA TakK
ZKe, KaK ecyiu Obl OHHM He ObLIM YJIeHaMH MacCCHBa.

8.16. CocTaBHbIe TUNbI

CocmasHol mun MpenCcTaBiIsieT CTPYKTYPY TaOJIUYHOM CTPOKHU MIIH 3AIIMCH; II0 CYTH 3TO IIPOCTO CIIMCOK
VMEH TI0JIEN ¥ COOTBETCTBYIOIIUX TUITOB IaHHLIX. Postgres Pro mo3BonsieT MCIIOTb30BaTh COCTABHEIE THUIIHI
BO MHOTOM TaK 2Ke, KakK ¥ IPOCTHIE TUITHL. HammpuMep, B onpeneneHuu TabIUIlEl MOKHO O0BSIBUTh CTOJIOEI]
COCTaBHOTI'O THUIIA.

8.16.1. ObbaABNeHUe coOCTaBHbIX TUMOB
HI/I}Ke HpI/IBe,E[eHbI oOBa HpOCTI:IX HpHMepa OHpeJ:[eJIeHI/Iﬂ COCTABHBIX THUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CUHTAKCHUC OYEHDb MMOX0XK Ha CREATE TABLE, 32 MCK/IIOYEHUEM TOTO, YTO OH JOMYyCKAET TOIbKO Ha3BaHU
TIoJIed ¥ WX TUIIBI, KaKue-Tubo orpaHuyYeHus (TaKue Kak NOT NULL) B HacCTOsillee BpeMsi He TOAmePKU-
BalOTCs. 3aMeThTe, YTO KJII0YeBOE CJIOBO AS 3[IeCh UMeeT 3HaueHue; 6e3 Hero cucreMa OymeT CUMTATh,
YTO MOJApPa3yMeBaeTCs OPYTrOM TUI KOMaHOH CREATE TYPE, ¥ BHIAACT HEOXHUAAHHYIO CUHTAKCUYECKYIO
OIINOKY.

OnpenenHB TaKHe€ THUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B Ta61muax:

CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);
unu QyHKIUAX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $1.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;
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Bcskuit pa3, Korga co3gaércst Tabmuia, BMecTe C Hell aBTOMAaTHYeCKH CO3[aéTCs COCTAaBHOM THUII. DTOT
THII IPEeOCTAaBJISeT TUI CTPOKU TAOIUIIE, M €eT0 UMEHeM CTAaHOBHUTCS UMs Tabmuiel. Hampumep, Ipu BhI-
TIOJIHEeHUY KOMaH[bI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KayecTBe nmobGouyHOro addekra O6ymeT co3maH COCTABHOM THUI inventory_item, B TOUHOCTH COOTBET-
CTBYIOIINM TOMY, UTO OBIJI ITOKAa3aH BHIIIE, ¥ MCIIOIH30BaTh €r0 MOXKHO Tak xke. OmHaKo 3aMeThbTe, UTO
B TEKyIIel peanu3alluyd eCTh OJWH HEeJOCTATOK: TaK KaK C COCTAaBHBIM THUIIOM He MOTYT OBITH CBSI3aHEI
OTrpaHUYEHUsI, TO OIHCAHHLIE B ONpPEeOeIeHnH TaOIUIIEl OTPAHUUYEHHUS He NPUMEHSAMCs K 3HaUeHUSIM
COCTaBHOTO TuTa BHe Tabmuubl. (HToOR 000UTH 3TOT HEOOCTATOK, CO3malTe JOMEH MOBEPX COCTABHOTO
THIIa ¥ 00OaBbTe XKeJlaeMble OTPaHUYeHUS B BUIe OrpaHUYeHUI CHECK OIS MaHHOTO JOMeHa.)

8.16.2. KOHCTpyupoBaHUe COCTaBHbIX 3HA4Y€HUN

YToOH! 3amrcaTh 3HaUeHe COCTaBHOTO THUIIA B BUJIe TEKCTOBOM KOHCTAHTHI, €T0 OIS HYZKHO 3aKJIIOYUTh
B KPYTIJIBIE CKOOKHU U Pa3neilinTb UuX 3allATBEIMU. 3HaueHre II00T0 MO MOXKHO 3aKJTIOYHUTh B KaBBIUKH,
a €CJIK OHO COOEP2KUT 3allsAThie NN CKOOKU, 3TO OeJlaThb 00513aTeJIbHO. (Honpo6Hee 006 aTOM TOBOPUTCHA
Huxe.) TakuM 06pa30M, B 06H.[eM BHUI€ KOHCTAaHTA COCTABHOI'O THIIA 3adallMCHIBAETCA TaK:

'( sHauvenwmel , BHauveHHeZ , ... )'
Hanpumep, 3Ta 3a0UCh:
'("fuzzy dice",42,1.99)"

OymeT mOmyCTMMOM OJISI OIIMCAHHOTO BHIIIE THUIIA inventory_item. YTo6GH mpucBouth NULL omHOMY 13
TI0JIe!, B COOTBETCTBYIOIIEM MECTE B CIIMCKe HY2KHO OCTaBUTh IyCcTOe MecTo. Hampumep, 3Ta KOHCTaHTa
3amaéeT 3HaueHrue NULL mist TpeThero moss:

"("fuzzy dice",42,)"

Ecnu xxe BMecto NULL TpebyeTcs BCTaBUThH IIYCTYIO CTPOKY, HY?KHO 3alKcaTh Napy KaBHUEK:

A\l ("",42,) A\l

3mech B IEPBOM II0JIe OKaxKeTCs ITycTasd CTPOKa, a B TpeTbeM — NULL.

(Takoro pofa KOHCTAHTHE MAaCCHUBOB Ha CaMOM [iejie MPEACTAaBIIAIOT cCO00M BCETO JIUIL YaCTHRIM CIlydai
KOHCTaHT, onucaHHbIX B [logpa3nerne 4.1.2.7. KoHCTaHTa M3HavajbHO BOCIIPUHHUMAaETCS KaK CTPOKa M

nepefaéTcs npoueaype npeobpa3oBaHUsl COCTABHOIO TUMa. IIpyu 3ToM MoXkKeT I0TpeboBaTLCSA ABHO yKa-
3aTh TUII, K KOTOpoMy OymeT IIpuBeneHa KOHCTaHTa.)

3HaUYeHNS COCTABHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3YSA CHUHTAKCHUC BbEIPAXKEHHA ROW. B
OOJIBLIIUHCTBE CJIy4a€eB 3TO S3HAYHUTEJIbHO IIPOIIe, 9YeM 3allMChIBATh 3HAYEHHUA B CTPOKE, TaK KakK IIPHU 3TOM
He Hy2KHO OECIIOKOUTBLCS O BIIOKEHHOCTU KaBbIYeK. MEl yYXKe O6CY}KJIaJ'II/I 9TOT METO[O PaHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('', 42, NULL)

KmtoueBoe cimoBo ROW Ha camoM fejie MOXKeT OBITh He00s13aTEJIbHBIM, €CJIH B BEIPaKE€HUU OIIPENETISTIOTCS
HECKOJIBKO I10JIeH, TaK 4YTO 3Ty 3alIUCh MOXKHO YIIPOCTUTH HO:

('"fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTaKCHC BhIpaxkeHusa ROW 6oee moapobHO paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. OOpaweHue K COCTaBHbIM TUNAM

Y1068 06paTUTHCS K IIOJII0 CTOIOIAa COCTAaBHOIO THUIIA, ITOCIIe UMEHHU CTOJI0Ia HY?KHO TO00aBUTh TOYKY U
UMSI ITOJIsI, TOJOOHO TOMY, KakK yKa3bkIBaeTCsl cTonbell mocie uMeHu Tabmunel. Ha camoMm gene, aTu o6pa-
IIeHUS HEeOTJIMYUMEI, TaK YTO 4acTO ObIBaeT HeoOXOOMMO HCIIOJIL30BAaTh CKOOKM, YTOOLI KOMaHOa Oblia
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pasobpaHa ImpaBuiIbHO. HampuMep, MOXHO MOIMBITATLCS BEHIOPATH II0JIe CTOJNOIA M3 TECTOBOM TaOIUIILI
on_hand TaKuM 00pa3oM:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho ato He OymeT paboTaTh, TaK Kak corjiacHo npasujiaM SQL uMs item 30eCh BOCIIPUHUMAETCSA KaK UMS
TabmnuIlkl, a He cTonbua B Tabnune on_hand. [I0o3TOMy 3TOT 3aIpoC HYKHO IlepenucaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
bpnz(e]e) YKa3aThk TaKXKe€ U UMA TaGJ’II/IHI:I (HaanMep, B 3aIrrpoce C MHOTHUMH Ta6J'II/II.[aMI/I), IIPUMEPHO Tak:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00beKT B CKOOKax OymeT IIPaBUILHO MHTEPIPETUPOBAH KaK CCHIJIKA Ha CTOI0ell item, U3
KOTOPOTO BLIOMPAETCs moJie.

ITpu BEIOOPKE IOJIST U3 3HAYEHUSI COCTABHOTO TUIIA TAKXKE BO3MOXKHEI MONO0OHBIE CHHTAKCUYECKUE Ka3y-
cel. Hanipumep, 9ToGH BHIOpPATh OJHO TTOJIEe U3 pe3yJibTaTa QYHKIIWM, BO3BPAIIAIONIEd COCTaBHOE 3HaYe-
Hue, moTpebyeTCs HamMcaTh YTO-TO MOJOOHOE:

SELECT (my_func(...)).field FROM ...

be3 momonmHuTEeNbHBIX CKOOOK B 3TOM 3alipoce HpOH30fIJI[éT CHUHTaAKCHYecKas OIInOKa.

CroemnuanbHOEe MMS TIOJIS * O3HAYaeT «BCe MOJIsa»; IMogpoOHee 00 3TOM paccKas3wnIBaeTcs B Ilompasme-
ne 8.16.5.

16.4. N3MeHeHue COCTaBHbIX TUMNOB

Huxe nmpuBegeHs IPUMEPH IPaBUIbHBIX KOMaH/I H00aBIeHUS ¥ U3MEHEeHUS 3HaYeHU COCTaBHBIX CTOJIO-
110B. ITepBEIe KOMaHOH WTIOCTPUPYIOT HoOaBJIeHNE UITH N3MEHEeHMEe BCEero cToJbmna:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B IIepBOM IIpuMepe OIIYIIEeHO KJII04YeBO€ CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPUCYTCTBOBATH UJIU OTCYT-
CTBOBATh OHO MOXKET B 000UX ClIy4asX.

MzrI MO2KeM U3MEHHUTh TaK¥kKe OTOeJIbHOE I10JIe COCTAaBHOTI' O CTOJ'[6I_Ia:

UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, YTO IIPU 3TOM He HY2KHO (1 Ha caMOM feJie JaXke HeJIb3s1) 3aKJII049aTh B CKOOKU UMS CTONOIIa,
ciiegymwliiee Cpa3y 3a IpenjioxkKeHueM SET, HO B CChIJIKE Ha TOT XKe CTOHﬁeI_I B BBEIDAXKEHUH, HAXOOAIIIEeMCA
II0 IIPAaBYIO CTOPOHY 3HAaKad PaBEHCTBa, CKOOKHY 00s13aTeJIbHEL.

Y MBI TaKKe MOXKeEM 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 3HaueHus OJIsI BCeX I1oJied cTonb11a, OCTaBIIMECs IT0JIst OYOYT 3alOTHEHbI
3HaueHusamMmu NULL.

16.5. UIcnonb30oBaHMe COCTaBHbIX TUMOB B 3anpocax

C cocTaBHBEIMH THUIIAMU B 3allpoCaX CBA3aHHEI 0coObIe IIpaBUJIa CHMHTAKCHCaA U IIOBEOEHUE. ITu IIpaBHJIa
o6pa3y10T II0JI€e3HbI€ KOHCTPYKIINKY, HO OHU MOT'YT OBITH HEeO4YEeBUOHBIMHU, €CJIM HEe IIOHNMATh CTOMAIIYIO 3a
HHUMHU JIOTUKY.

B Postgres Pro cchiyika Ha uMs TaOmMUIlBl (UM €€ TICEBOOHUM) B 3aIIpOCe II0 CYTH SIBJISIETCS CCBLIJTKOM
Ha COCTaBHOEe 3HAaYeHHE TEeKYIIeH CTPOKU B 9TOM Tabnuile. Hanpumep, umest TabIuIy inventory_item,
TIOKa3aHHYIO BRIIIE, Mbl MOXKEeM HallCaThb:

SELECT ¢ FROM inventory_item cj;

9TOT 3amIpocC BEIIAET OOUH CTOJIOEI] C COCTAaBHLIM 3HAYEHUEM, M €T0 Pe3yIIbTaT MOXKET ObITh TAKUM:
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("fuzzy dice",42,1.99)
(1 row)

3amMeTbTe, OMHAKO, YTO IIPOCTHIE MMEHA COIIOCTABISIOTCS CHavajla C UMeHaMHU CTOJIOIOB, ¥ TOJIBKO IIOTOM
C UMeHaMu TabIuI], TaK YTO TAaKOHW pe3yNIbTaT MOJIy4aeTCsA TOJIHLKO MIOTOMY, UYTO B TabauIlaxX 3ampoca He
0Ka3aJIoCh CToJIOla C UMEHEM c.

OOGEBIYHYIO 3alKCh IIOJTHOTO UMEHU CTOJIOIA BUA uMa_TaGmuusl. uMs_CTon6ra MOXKHO IIOHMMATh Kak IIPH-
MeHeHUe BhIOOpa IT0JIsT K COCTaBHOMY 3HAYEHUIO TeKyIlel cTpoku Tabmuikl. (M3 coobpaxkenutit addek-
THBHOCTHM Ha CaMOM [A€eJie 3TO Pealn30BaHO II0-APYTOMY.)

Korpga MbI nuiiem
SELECT c.* FROM inventory_item c;

TO, COTJIaCHO cTaHmapTy SQL, MBI OOJXKHEI IIOJTYYUTh COIEPKUMOe TabIuIlEl, Pa3BEPHYTOE B OTHEIbHEIe
CTOJIOIIHL:

name | supplier_id | price
____________ O T
fuzzy dice | 42 | 1.99
(1 row)

KdK C 3aIrtpoCoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

Postgres Pro mpuMeHsieT Takoe Pa3BEPTHIBAHUE [AJs JTIOOLIX BHIPA’KEHWU C COCTABHBIMU 3HAYEHUSIMHU,
XOTSI KaK ITIOKa3aHO BHIIIE, HEOOXOMHUMO 3aK/IIOUYUTh B CKOOKM 3HaYeHHEe, K KOTOPOMY IIPUMEHSeTCS . *,
€CJI¥ TOJILKO 9TO He mpocToe uMs Tabmuibl. Hampumep, ecnu myfunc () — QYHKIUSA, BO3BpaIaiomas
COCTaBHOM THII CO CTONOIAaMHM a, b ¥ ¢, TO 9TH ABa 3alpoca BHIOAAyT OOWHAKOBBIM PE3yJbTaT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

ITogcka3ka

Postgres Pro ocyuiecTBinsieT pa3BEPTHBaHUE CTONONOB (PaKTUUYECKU IIepeBons IepByi0 GopMy BO
BTOPYI0. TakuM 06pa3oM, B JAHHOM IIpuMepe myfunc () OyAeT BBI3BIBATHCS TPH pa3la O KaKaou
CTPOKH ¥ C OOHUM, M C OPYTUM cHUHTaKcucoMm. Ecim 3T0 moporocrosimas GyHKIUS, U BB XOTUTE
n30exkaThb JIUITHUX BEI30BOB, MOXKHO MCIIOJIH30BaTh TAKOU 3aIIPOC:

SELECT m.* FROM some_table, LATERAL myfunc(x) AS m;

PasmemeHne BbI30Ba GYHKIUHU B 3JIeMEHTe FROM LATERAL rapaHTHUPYET, YTO OHa OyneT BEI3BIBATh-
Csl OJIsi CTPOKU He 0ojiee OfHOTO pa3a. KOHCTPyKIUsS m. * TaK 2Ke pa3BopayuBaeTCsI Bm.a, m.b,
m.c, HO Tellephb 3TU IIepeMeHHBIe IPOCTO CCHUIAIOTCS Ha BBIXOOHBIE 3HaueHUS FROM. (KimoueBoe
CJIOBO LATERAL 3€Ch SIBIETCS Heo0s3aTeJIbHEIM, HO MBI 0OaBUJIN €T0, YTOOH IOAYEPKHYTh, YTO
byHKIIUA TOMy4daeT x U3 some_table.)

3amnuch cocrasHoe_sHaueHHe.* IPUBOOUT K TaKOMY pPa3BEPTHIBAHUIO CTONIOIIOB, KOTAa OHa GUTYPUPYET
Ha BepXHEeM yPOBHE BHIXOIHOTO CIIMCKa SELECT, B CIIMCKe RETURNING KOMaHH INSERT/UPDATE/DELETE, B
mpennoxenun VALUES MJIM B KOHCTPYKTOPE CTPOKHU. BO BCcex Apyrux KOHTEKCTaX (BK/IOYas BIIOKEHHBIE
B OTHY U3 3TUX KOHCTPYKILUI), noOaBleHNe . * K COCTaBHOMY 3HAa4YEeHHUIO HE MEHSEeT 3TO 3HaYeHUe, TakK
KaK 3TO BOCIIPUHUMAETCS KaK «BCe CTOJIOIBI» U II03TOMY BHIHAETCS TO K€ COCTaBHOe 3HaueHue. Hampu-
Mep, ecnu GYHKIUS somefunc () IPUHUMaET B KaYeCTBe apryMeHTa COCTaBHOe 3HaYeHUe, 9TU 3alpPOCH
PaBHOCUJIbHHL:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc (c) FROM inventory_item c;
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B o6oux ciydasix TeKymasi CTpoKa TabJIHILl inventory_item mepemaéTcs GyHKINHU KaK OOWH apTyMeHT
C COCTaBHBIM 3HadeHHeM. M xoTsa OOIIOJIHEHHUE .* B 3TUX ClIy4asiX He UI'paeT POJIK, UCIIOJIb30BATh €I0
CYHUTAETCS XOPOIINM CTHJIEM, TaK KakK 3TO SCHO yKa3hIBaeT Ha MCIIOTb30BaHWE COCTABHOTO 3HAUYeHUs. B
YaCTHOCTY aHAJIM3aTOP 3alpoca BOCHPUMET c B 3aMHUCH c . * KaK CCHIJIKY HAa UMSI U TICEBOOHUM TaOTHIIHI,
a He UM cTOJ0Ia, 4TO N36aBIsIeT OT HEOJHO3HAYHOCTH; TOTHA Kak 6e3 .* HesCHO, O3HAYaeT JIU c UM
TaOIUIBI UIU UM CTOJIOIa, M HAa CaMOM [iejie ITPU HaJIM4Yuu CTOJIOIla C uMeHeM c OyaeT BEIOpPaHO BTOpPOe
MIPOYTEHHUE.

9Ty KOHLEIIHUIO IeMOHCTPUPYET U CIeAYIOIINY IPUMeED, BCe 3alIPOCH. B KOTOPOM IEeNCTBYIOT OOUHAKOBO:

SELECT * FROM inventory_item c ORDER BY c;
SELECT * FROM inventory_item c¢ ORDER BY c.*;
SELECT * FROM inventory_item c ORDER BY ROW(c.¥*);

Bce aTu mpemmoxkeHusT ORDER BY 0OpallaloTCs K COCTaBHOMY 3HAUEHHIO CTPOKH, BCII€OCTBHE Yero CTPO-
KV COPTUPYIOTCA IIO IIpaBuiiaM, onucaHHEIM B [logpa3pmerne 9.24.6. OgHaKO €CNnu B inventory_item CO-
OepKUTCS CTONI0el] C UMeHeM c, ITIePBEIH 3aPOC 6yJJ;eT OTJIINYATHECA OT OPYI'UX, TaK KakK B HEM BBIIIOJIHUT-
CsI COPTUPOBKA TOJILKO I10 TaHHOMY CToJ0Iy. C mOKa3aHHBIMU BRIIIIE MMEHaMM CTOJIOIOB ITPEOBIAYIIINM
3ampocaM TakKxXKe PaBHO3HAYHEH CJIeOyIOIINe:

SELECT * FROM inventory_item c ORDER BY ROW(c.name, c.supplier_id, c.price);
SELECT * FROM inventory_item c¢ ORDER BY (c.name, c.supplier_id, c.price);

(B II0CIIegHEM ClIy4dae HCIIONIb3yeTCAd KOHCTPYKTOP CTPOKH, B KOTOPOM OIIYIII€HO KJII04YeBO€e CIIOBO ROW.)

prraﬂ 0COOEHHOCTbD CHHTAKCHCa, CBA3aHHAaaA C COCTaBHBIMU 3HA4YE€HUAMH, COCTOUT B TOM, UYHTO MBI MO-
2K€eM HCIIOJIB30BaThb d)yHKU,UOHa/ley}O 3dnucCov OJjid U3BJIEYEHU II0JIA COCTaBHOI'O 3HAYEHUA. 39TO JIeTKOo
MOZKHO OOBSICHUTL T€M, UTO 3AalUCH none (rabaupa) U rabmuna.noje B3aUMO3aMeHSAEeMEL. HaanMep,
clienymwIiiyre 3alIpoChkl PaBHO3HAYHHI:

SELECT c.name FROM inventory_item c WHERE c.price > 1000;
SELECT name (c) FROM inventory_item c WHERE price(c) > 1000;

Boree Toro, ecnu y Hac eCcTh QPyHKIIHS, IPUHUMAIOIAs OOWH apTyMEHT COCTAaBHOTO THUIMA, MBI MOXKEM
BBI3BATh €€ B M1000¥ 3amucu. Bce 9Tu 3anpochl paBHOCUJTBHEL:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

JTa paBHO3HAYHOCTH 3AIIMCH C I0JIeM ¥ GYHKIIMOHATILHOHN 3aIIMCH II03BOJISIET UCIIOIb30BATh C COCTABHHI-
MU TUIaMU QYHKIHN, Pealn3yIollie «BEIUHCIsIeMble Mosg». IIpy 9TOM IPUII0KEHHIO, HCIIOIL3YIOIMeMy
TIOCJIEMHUM M3 MPedbIAyIuX 3aIlpoCcoB, He HYXKHO 3HATh, YTO GAKTHYECKU somefunc — He HACTOSIITUH
cTosibel] TaGIHUIIk.

IToogcka3ka

YuuThiBas Takoe moBefieHue, OyoeT Hepa3yMHO AaBaTh QYHKIIWY, TPUHUMAIOIIEH OIUH apryMeHT
COCTaBHOI'O THUIIQ, TO XK€ UM, YTO U OJHOMY M3 IOJIeM MaHHOTO COCTABHOI'O TUIlA. B ciydae Heof-
HO3HAYHOCTU IIPOYTEHUE UMEHU Iojid 6ymeT BEIOpaHO IIpU MCIIOJIb30BaHUM CUHTaKcuca oOpailie-
HUS K TIOJTI0, a TPOYTEHNE UMEeHHU QYHKIIUNU — €CJIM MCII0JIh3yeTCSA CUHTAKCHC BHI30Ba (QYHKIHH.
Opnako B PostgreSQL go 11 Bepcum Bcerpma BeIOMpPasoCh NPOYTEHUE MMEHU IIOJIS, €CJIM TOJIBKO
CUHTAKCHUC BHI30Ba HE MOATAIKWBAJ K MPOUYTEHUI0 MMeHU QYHKINU. YTOOH MPUHYOUTEIBLHO BHI-
OpaTh mpouTeHNEe UMEHU QYHKIWHU, B MPEObIAYIINX BEPCUSIX HAm0 ObIJIO HOTIOHUTEL 3TO UMST CXe-
MOMU, TO €CTh HAllUCaTh cxeMa.pyHKHI (COCTABHOE_3HAUCHHE) .

8.16.6. CUHTAKCUC BBOOAUMbIX U BbIBOAUMbIX 3HAYE€HUUN COCTABHOIO TU-
na

BHelllHee TeKCTOBOE IIPeACcTaBIeHHe COCTABHOTO 3HAYEHUS COCTOUT M3 3aIlMCH 3JIeMEeHTOB, HHTEPIIpe-
THPYEMHIX I10 ITpaBUJIaM BBOOA/BHIBOMA HJISI COOTBETCTBYIOIIHUX TUIIOB MOJIEH, M 0OPMIIEHUS CTPYKTYPHI
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coctaBHOro THIa. OhopMIIEeHHEe COCTOUT U3 KPYIIIBIX CKOOOK ( ( ¥ ) ) OKPY2KAIOIUX BCE 3HAYEHUE, U 3a-
OATHX (,) MeXay ero ajmeMeHTaMu. [IpobGeibHbIE CUMBOJIEI BHE CKOOOK UTHOPUPYIOTCS, HO BHYTPU OHU
CYHUTAIOTCA 94aCThIO COOTBETCTBYIOIIIEI'O 3JIEMEeHTAd U MOT'YT YYUTEIBATHCA UJIM HE YYUTHIBATECSA B 3dBUCH-
MOCTH OT ITPaBUII HpeOﬁpa3OBaHI/IH BBOOWMBEBIX OJAHHBIX OJIsI TUIIAQ 9TOI'O 3JIEMEHTaA. HaanMep, B 3allucu:

|( 42)|

mpobestel 6yoyT HTHOPUPOBATHCS, ECIIM COOTBETCTBYIOIIEE II0JIe UMEET LEJIOYNCIeHHBIN TUII, HO HE TeK-
CTOBLIH.

Kak 6v110 TOKa3aHO paHee, 3aNUCHBAs COCTAaBHOE 3HAYEHME, JIIOOOH ero 3JIEMEeHT MOXKHO 3aKJIIOUYUThH B
KaBBIYKU. ITO HYHCHO OeNaTh, CIU IpU pa3bope 3TOro 3HaYeHMs 6€3 KaBhIYeK BO3MOXKHA HEOTHO3HAY-
HOCTh. Hampumep, B KaBBIUKW HYKHO 3aK/II0YaTh 9JIEMEHTHI, COOepIKalre CKOOKM, KaBRIUKY, 3aAIATYIO
nix 00PaTHYIO KOCYIO 4epTy. YTOOBI BKITIOUHUTH B [TOJIE COCTABHOTO 3HAUYEHUS, 3aKJIIOYEHHOE B KaBBIYKY,
TaKWe CUMBOJIBI, KaK KaBBIYKHU MJIM 00paTHAs Kocas 4epTa, Iepel HUMHU HYKHO H00aBUTH 00paTHYIO KO-
cyio uepty. (Kpome Toro, mpoay6IupoBaHHLIE KABHIYKY B 3HAUEHUU IIOJIS, 3aKJIIOUEHHOTO B KABBIUKH,
BOCIIPMHUMAIOTCSI KaK OfMHapHBIE, TOoOo0HO anoctpodam B cTpokax SQL.) C gpyroi CTOPOHBI, MOXKHO
0601 THCH 6€3 KaBHYEK, 3alIUTUB BCE CUMBOJILI B JAHHBIX, KOTOPEIE MOTYT OBITH BOCIIPUHSATHL KaK YacCTh
CUHTAKCHCa COCTABHOTO 3HAUYEHUS, C TIOMOIITLIO CIIENIIOCIEeT0BATEIFHOCTEH.

3uauenue NULL B 9T0ii 3ancu IIpefCcTaBAIeTCS TyCTHIM MeCTOM (Kora MeX[y 3ansAThIMU MJIM CKOOKa-
MU HeT HUKaKHUX CUMBOJIOB). YTOOBI BBECTH UMEHHO IIYCTYIO CTPOKY, a He NULL, HyKHO HamucaTh "".

®yHKUIMS BHIBOJA COCTABHOTO 3HAUEHUS 3aKJ0YaeT 3HQUEHUS IMOJIeM B KaBHIUKU, €CJIU OHU IIpencTaB-
JITIOT COOOM IyCThIe CTPOKHU, NTUOO comepzKaT CKOOKH, 3amsAThle, KaBHIYKU WU 0OPATHYIO KOCYIO YEPTY,
7160 COCTOAT U3 OOHUX IpobeoB. (B mocnenHeM ciiydae MOXKHO 0OOUTHCH 6€3 KaBhUeK, HO OHU noOas-
NsA0TCA Ong ynobountaemocTu.) KaBeuku 1 oOpaTHas Kocas YyepTa, 3aK/IIOYEHHBIE B 3HAYEHUS TOJIEH,
TIPU BHIBOJE MYyOIUPYIOTCH.

IIpumMeuyaHnue

[TomuuTe, uTO HanucanHasa SQL-KoMaHOa nIpexXkae BCEero MHTEPIPETUPYETCSA KaK TEKCTOBas CTPO-
Ka, a 3aTeM KaK COCTaBHOe 3HaueHUe. BcnenacTBre 3TOT0 YHUCIJIO CUMBOJIOB 00paTHOM KOCOM YepPTH
yOBauBaeTcs (ecnu UCIONIb3YIOTCA CIielliocienoBaTenbHoCcTH). HanpuMep, 4TOOB BBECTH B IIOJIE
COCTaBHOIO CTOJIOIIa 3HAYEHNE TUIIA text C 00PaTHOM KOCOM 4epPTOU U KaBRHUYKaMU, KOMaHIY HYXK-
HO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');

CHauana 00paboT4YMK CIIEIoCIiefoBaTEIbHOCTEN yIanseT ONUH YPOBEHs 00paTHOM KOCOM YEPTHI,
TaK 4YTO aHaJnM3aTOpP COCTaBHOTO 3HAYEHMS IojydaeT Ha Bxofd ("\"\\"). B cBoio ouepensn, OH Iie-
pemaéT 3Ty CTPOKY IIpolleqype BBOIAa 3HAYEHMS THUIIA text, TIe OHA mpeobpasyiorcs B "\. (Eciu
OBI MBI paboTany C TUIIOM JaHHEIX, IPOLeypa BBOOA KOTOPOT0 TaKXKe WHTEPIPETUPYET 00paTHYIO
KOCYIO 4epTy 0CcoOBIM 00pa3oM, HalpuMep bytea, HaM MOTJI0 ObI MTOHAAOOUTHCS YK€ BOCEMb TaKUX
CHMBOJIOB, YTOOBI COXPaAHUThL 3TOT CHMBOJI B II0JIE COCTABHOT'O 3Ha4YeHusd.) Bo n3bexkaHue Takoro
oyO0IMpPOBAHUSA CIIELICUMBOJIOB CTPOKM MOIKHO 3aKJII049aTh B mosuiapsl (cM. [Togpasmen 4.1.2.4).

ITogcka3ka

3amucHBaTh COCTaBHEIE 3HAaUYEeHUS B KoMaHgax SQL wacTo 6e1BaeT yooOHEE C TOMOIIBIO KOHCTPYK-
TOpa ROW. B ROW OTHeNbHEIE 3HAYEHUS 3JIEMEHTOB 3alMCHIBAIOTCS TaK JKe, KaK ecinu Obl OHU He
OBUIN YJIEHaMU COCTABHOT'O BEIPAXKEHUS.

8.17. Anana3oHHbIe TUNbl

[urama30HHEIE THITH IPEACTABIISIOT UAla30Hbl 3HAYeHUH HEKOTOPOT0 THIIA TaHHBIX (OH TaKXKe Ha3hIBa-
eTcs noOmunom gUamnasoHa). HampuMep, muana3oH THUIIA timestamp MOXKET MPENCTaBIIATL BPeMeHHOMH
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WHTEepPBaJI, KOTOa 3ape3epPBUPOBAH 3aJjl 3aceflaHuii. B maHHOM cjly4yae THIIOM JaHHBIX OydeT tsrange (CO-
KpalleHue ot «timestamp range»), a MOATUIIOM — timestamp. [IOATHUI JOJIKEH OBITH OJIHOCTHIO YIIOPS-
oo4YruBA€EMEIM, YyTOOBLI MOZKHO OBIIIO OOHO3HAYHO OIIPEeneJyinTh, Irne HaXOOUTCA 3Ha4YeHHue 110 OTHOIIEHUIO
K Juanas3oHy: BHYTPH, 00 UJIU IIOCJIE HETO.

[vama30HHBIE TUIHI TOJE3HBEl TEM, YTO TO3BOJISIOT MPEACTABUTh MHOKECTBO BO3MOXKHBLIX 3HAUEHUH B
OOHOM CTPYKTYpPE OaHHBIX M YETKO BEHIPA3UTH TaKKe MOHSATUS, KaK lepecedyeHune quana3oHoB. Haubomee
OYEBUIHBLIN BapMaHT WX HCIIOJIb30BAHUS — MPUMEHSTh OUAINa30HbI AATHl ¥ BPEMEHU [JIS COCTABIIEHUS
pacmucaHus, HO TaKKe MOJIE3HBIMU MOTYT 0Ka3aThCs AMATIa30HH II€H, MHTEPBaIbl U3MEPEHUN U T. 1.

8.17.1. BcTpoeHHble agMana3oHHbIe TUMNbI
Postgres Pro umeeT cnenymoliiye BCTPOEHHBIE OUAlla30HHELIE TUIIHL:
®* int4range — OUWAIIA30H IIOATHIIA integer
®* int8range — OUWAIIA30H IIOATHUIIA bigint
®* numrange — OUWAIIA30H IIOOTUIIA numeric
®* tsrange — OUWAIIA30H IIOATHUIIA timestamp without time zone
®* tstzrange — OUAIIA30H IIOATHUIIA timestamp with time zone
* daterange — OUAIIA30H IIOATUIIA date

IToMuMO 3TOTO, BEI MOXKETE ONPENesiiTh COOCTBEHHEBIE TUIIHL; ToapoOHee 3To onucano B CREATE TYPE.

8.17.2. NMNpumMepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

—— BxoxneHue
SELECT int4range (10, 20) @> 3;

—— IlepexkpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— [onyueHHe BEepXHeHW T'PaHUullbl
SELECT upper (int8range (15, 25));

—— BLIUUCNEHUE MNepeceueHud
SELECT int4range (10, 20) * intd4range (15, 25);

—— fABndeTCcd X OHAlla3OH NYyCThM?
SELECT isempty (numrange(l, 5));

IToyHBIM CITMCOK OIIePaToOpPOB 1 QYHKIINM, TpegHa3HaYeHHBIX /15 AUalla30HHBIX TUIOB, IPUBEOEH B Tal-
nuie 9.53 u Tabnuie 9.54.

8.17.3. BKsao4YyeHue N UCKJIlo4YeHUue rpaHuml

JIro601 HeHYCTOﬁ OUAlla30H UMeeT OB€ I'PAHUILIBI, BEPXHIOIO 1 HUXKHIOIO, ¥ BKIIIOYAET BC€ TOYKHU MEXKOY
STUMM 3HAaUYEeHUSIMHU. B Hero takxke MOXKeET BXOOUTh TOYKA, Jiexkallasa Ha I'PaHUIie, eCJIK OJUalla30H BKIIIO-
YaeT 9Ty 'PaHHuIy. n HaO60pOT, €CJIM IUalla30H He BKJII04YaeT 'PAaHUIly, CAUTAETCsA, 9YTO TOYKa, JIeKalllad
HaQTOﬁrpaHHHe,BHeTOHeBXOHHT

B TekcTOBOM 3anucu gualia3oHa BKIIIOYEHUEe HUXKHEN IpaHUuIlbl 0003HaYaeTCsI CUMBOJIOM « [», a UCKITIO-
YeHHEeM — CUMBOJIOM « (». 71T BepXHEM I'paHUIbLl BKIIOYeHNe 0003HaYaeTCs aHAJIOTHMYHO, CUMBOJIOM
«]», a UCKJTIOYeHNe — CHMBOJIOM «) ». (ITompob6Hee aTo omucaHo B [Toxmpasmerne 8.17.5.)
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HJ’IH IIPOBEPKH, BKIIIOYAETCA JIM HUXKHAA UJIN BEPXHAA I'DAHUIA B JUAIIA30H, IIPE€IHA3HAYE€HEL d)YHKLII/II/I
lower_inc U upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4eHHble (DecKOHe4YHbIe) aMana3oHbl

HuxkHI0I0 rpaHUIly AHuana30Ha MOXKHO ONYCTUTh M OITPEHesIuTh TEM CaMBIM AUana30H, BKIIIOYAIOIIUHN BCe
3HAUYeHMs, JTexKalllie HUXKe BepXHel IpaHuIlbl, Hampumep: (, 3]. [IogoGHBEIM 00pa3oM, eCiIu He olIpefe-
JINTh BEPXHIOIO TPAHMITy, B MHUAMla30H BOUMOYT BCE 3HAUEHWUS, JIeKAIe BHIIE HUKHEN T'paHuIlbl. Ecou
XKe OIyIeHa ¥ HUXKHSIS, U BePXHsIS TPAHUITb], TAKOW quana3oH OyaeT BKIII0YATh BCe BO3MOXKHEIE 3HAYe-
HUS CBOETO MOATUIIA. YKa3aHue OTCYTCTBYIOIIEeH I'PaHUITLl KaK BKITIOUAaeMOll B MUana30H aBTOMAaTHUYECKU
nmpeoOpa3yeTcs B UCKIOYalollee; HampuMep, [, ] mpeobpas3yeTcs B (, ). M0OXKHO BOCIPHHUMATEL OTCYT-
CTBYyIOIIIHE 3HAYEHUS KaK IIII0C/MHUHYC OECKOHEYHOCTh, HO BCE K€ 3TO 0COOhIe 3HAaUeHUs MHAla30HHOT O
THIIA, KOTOPEIE OXBATHIBAIOT ¥ BO3MOXKHEBIE [JIsI IIOATHIIA 3HAYEHUS IIJTIOC/MUHYC 68CKOHEYHOCTD.

HHH IIOOTUIIOB, B KOTOPHEIX €CTh IIOHATHUE <<6eCKOHe‘-IHOCTB>>, infinity MOXeT UCIIOJIb30BATLCS B Kayde-
CTBeé SAIBHOT'O 3HAYE€HHUA TI'DAHHUIIHIL. HpI/I 9TOM, HallpuMep, B OHAlla30H [today, infinity) C IIOOTHUIIOM
timestamp HE 6YJIGT BXOOUTE CIIellMa/ibHOE 3HaUYeHue infinity JAHHOTO IIOATUIIA, OOHAKO 3TO 3HAYEeHUe
GyneT BXOOUTHL B JUAIlA30H [today,infinity], KaK U B OUAIA30HEI [today, ) U [today, ].

[TpoBepuTsh, onpenesieHa I BEPXHSSI WU HUXKHSASA I'PaHULQ, MOXKHO C IOMOIILI0 QYHKIUY lower_inf U
upper_inf, COOTBETCTBEHHO.

17.5. Beoa/BbiBOA AMana3oHOB
BBOJII/IMoe 3HA4YeHUe Oualla30Ha OO0JIZKHO 3allUChIBATHCA B O)J;HOfI U3 CIIeoyIIux (I)OpM:

(HHXHI9-TPaHHIa, BEPXHId—IPaHHuLa
(HHXHI9-TPaHHIa, BEPXHId—IPaHHuLa
(HHXHI9-TPaHHIa, BEPXHI9d—TPaHHuLa
(HHXHI9-TPaHHIa, BEPXHI9d—TPaHHuLa
empty

)
]
)
]

Tun cko6ok (KBafgpaTHBIE MIIM KPYTJIBIE) OIPENeNsieT, BKIII0UAlOTCSA JIM B OHAIla30H COOTBETCTBYIOIINE
TPaHUIIBI, KaK OIIMCAHO BHIIIIE. 3aMeThTe, UTO IOCIeOHsIsT popMa COmepPKUT TOILKO CIIOBO empty U OIIpe-
JensieT IyCTOM Auala30H (Ouala3oH, He COOepzKalllii TOYEK).

30ech muxHgg-rpasnga MOXKeT OBITh CTPOKOM C OOIYCTUMEIM 3HaUeHKWeM IIOATUIa UK OBITh IIyCTOH (To-
TOa guana3oH OymeT 0e3 HUKHEU IPDaHULE). AHAJIOTUYHO, BepxHId-rpadnga MOXKeT 3aaBaThbCs OOHUM
U3 3HaYEeHUH IMOoATHUNAa UK ObITh HEOTIpeneIEHHOM (IyCcToM).

JIrzo60e 3HaYeHUEe T'PAaHUIIL AUala30Ha MOXKHO 3aKJIIOYUTh B KaBHIYKY ("). A eClnu 3HaYeHUE CONEePKUT
KpyTJble UM KBaJpaTHbie CKOOKM, 3allsiThle, KaBRIYKU MM 00pPaTHYIO KOCYI0 YepPTY, UCIOIb30BaTh Ka-
BBIYKY HE0OX0aMMO, 4TOOBI 3TH CUMBOJIBI HE PaCCMaTPUBAIUCh KaK YacTb CHHTaKCHCa guara3oHa. dYTo-
OBl BKJIIOYUTH B 3HAUEHUE I'PAHUITH AUalla30Ha, 3aK/IIOYEHHOE B KaBBHIUKY, TaKKe CUMBOJIBI, KaK KaBhIY-
K1 unu obpaTHas Kocasl yepTa, Iepel HUMU HYKHO mo0aBuUTh 0OpaTHYIO0 Kocyio uepTy. (Kpome Toro,
npoay0IMpoBaHHbIE KABEIYKY B 3HAUEHUM OUalla30Ha, 3aK/II0YEHHOT0 B KaBEIYKY, BOCIIPUHUMAIOTCS KaK
oOuHapHEIE, MomoOHO anmoctpodamM B cTpokax SQL.) C opyroi CTOPOHHEI, MOXKHO 000HUTHCH 63 KaBhIUEK,
3aIIUTUB BCE CUMBOJIBI B TAHHBIX, KOTOPHLIE MOT'YT OBITh BOCIIPUHSTHI KaK YaCTh CUHTAKCHCa [Auala30Ha, C
TIOMOIIIBIO CIEUIIoCIeqoBaTeTbHOCTEN. YTOOH 3a4aTh B KAYECTBE I'PAHUIIHI ITYCTYIO CTPOKY, HYKHO BBe-
CTH "", TakK KakK IIyCTas CTPOKa 0e3 KaBHUeK OymeT 03HadaThb OTCYTCTBHE T'PAHUITH.

Hp06eHLHBIe CHMBOIJIEL OO U IIOCJIE€ OIIpedeJyIEeHUud Nrualla30Ha UTHOPUPYIOTCA, HO KOIODda OHU IIPUCYTCTBYIOT
BHYTPH CKOOOK, OHU BOCIIDMHUMAKOTCA KaK 9YaCTb 3HAYEHUA BerHeI;I WJIN HUXKHEH T'PAaHUILIBL. (XoTs oHHM
MOTI'YT TaK2K€ UTHOPHUPOBATHCA B 3aBUCHUMOCTH OT IIOOTHUIIA JuarasoHa.)

IIpumMeuyaHnue

OTU mpaBuiia OYEeHb ITIOX0XKY Ha IIpaBuUiia 3all¥CH 3HAYEHUH [ IT0JIed COCTaBHBIX THUITOB. [IOIIOI-
HUTEeJIbHBIE 3aMevYaHus ITpuBeaeHHl B [logpa3mene 8.16.6.
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[Tpumepsr:

—— B IHUalla30H BKIlIuaeTcd 3, He BKiwouaeTcd 7 M BKIOUATCYd BCe TOUKMH MEeXOy HHUMHU
SELECT '[3,7)'::int4range;

—— B IHalas30H He BKJIWUaloTCd 3 U 7, HO BKIWOUAIOTCY BCEe TOUKH MeXIy HHMU
SELECT '(3,7)'::int4range;

—— B OMANAas30H BKNIOYAETCd TOILKO OIHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— IOHanas3OH He BXIYaeT HUKAKHUX TOouek (HopManusalldd 3aMeHUT ero olpeneleHHe Ha 'empty')
SELECT '[4,4)'::int4range;

8.17.6. KoHCcTpyupoBaHue aoMana3oHOB

711 KaXXKaoro QUala30HHOTO THUIIA oIpeaeeHa QYHKIUS KOHCTPYKTOpPA, UMEIas TO Ke UM, UYTO U
OaHHBIM TUII. MICI0JTE30BaTh 3TOT KOHCTPYKTOP OOBIYHO yOoOHEee, YeM 3alluChIBaTh TEKCTOBYIO KOHCTAHTY
OuWaria3oHa, TakK KakK 3TO m30aBisieT OT MOTPEOHOCTH B OMOIHUTEIBHBIX KaBhYKax. OyHKITNS KOHCTPYK-
TOpa MOXKEeT IPUHUMATh [Ba WK TPHU ITapaMeTpa. BapuaHT ¢ AByMS ITapaMeTpaMHK CO3HaéT Auala30oH
B CTaHOapTHOU GopMe (HUKHSS I'PaHUIla BKIIOYAeTCs, BEPXHSS MCKII0YaeTCs), TOTOa Kak [JIs BapuaH-
Ta C TpPeMs ITapaMeTpaMHU BKJIIOUEHHEe I'PAHUI] OIpPEeeIsaeTCs TPEThUM ITapaMeTpoM. TpeTuit mapamMmeTp
IOJI?KEH COIEepPKaTh OOHY U3 CTPOK: « () », « (1», «[)» unu «[]». Hanpumep:

—— TlonHag dopMa: HUXHAY IPaHUIla, BEPXHYId I'PaHUlla U TEeKCTOBAad CTpokKa, OlIpeneindiomnad
—— BKIOUEeHHEe/HUCKIIIOUEeHHEe TIPaHull.
SELECT numrange (1.0, 14.0, '"(1'");

—— Ecnu TpeTHUH apryMeHT OIylIeH, nompasyMmeraetcd '[)'.
SELECT numrange (1.0, 14.0);

—— XoTg 3mechb ykaswsBaeTcd '(]', OpH BEIBOLE 3HaueHHe OyIneT NPHBENEHO K
—— KaHOHHYEeCKOMYy BHIOY, Tak kak int8range — TUN OUCKPETHOrO OHarnasoHa (CM. HHXeE) .
SELECT int8range(l, 14, '(1'");

—— Korma BMecTO moBOM rpanuis ykassBaercd NULL, COOTBETCTBYOIWEH IpPaHULL y OHarnasoHa He
fyner.
SELECT numrange (NULL, 2.2);

8.17.7. Tunbl AUCKpPETHbIX AMana3soHOB

HI/ICerTHbIM OUAIIa30HOM CHUTAETCA OUAIla30H, OJId ITIOATUIIA KOTOPOI'O OAHO3HAYHO onpenenéH «HIar»,
KaK HaIllpuMep OJid TUIIOB integer U date. 3Ha4YeHUs 9TUX OBYX THUIIOB MOXKHO Ha3BaTb COCEOJHUMH, KO-
I'la MeXIy HUMHN HEeT HUKAaKUX OPYIrux 3HaueHuu. B HEeIIPEPBIBHEIX NHalla30HaX, HAalIPpOTHUB, BCeraa (I/IJ'[I/I
TIOYTH BCerma) MOXKHO HAUTHU eIl€ OOHO 3HaYeHHe MeXKAy ABYMS HJaHHBIMH. HampumMmep, HenpephIBHEIM
ouarra3oHoOM 6y;£1;eT OUAIla30H C IIOATUIIAMU numeric U timestamp. Xotsa timestamp UMeEeT OrpaHUYEeH-
HYIO TOYHOCTB, TO €CThb TEOPETUYECKHU OH SABJIAETCA OUCKPETHBIM, HO BCé 2Ke JIydllle CHUTaTh ero Hellpe-
PBIBHBEIM, TakK Kak IIar ero 0OBIYHO HE OIIPeIeéH.)

MO2KHO TaK¥Ke CYHUTATh OUCKPETHHIM IIOATHII AHUalla30Ha, B KOTOPOM YETKO ONPeIesIeHEl IOHSITUS «CIIe-
OYIOIIETO» U «IPEIBIOYIeT0» dJIeMeHTa OJIsS KaXOoTo 3HaYeHus. Takue ompeie/ieHus O03BOJISIOT IIpe-
00pPa30BHEIBATH TPAHUITH IHATIa30HA U3 BKIIOYAEMEIX B UCK/TIOYaeMble, BLIOMpPAs CIeAyIOIni UITH TPEeIb-
OVIIUHA 3JIeMEeHT BMECTO 3aJaHHOTO 3HaueHusA. HampuMmep, OUaa30HB IIeJIOYHUCIEHHOTO THIIA [4,8] U
(3, 9) OIIMCHLIBAIOT OOHO M TO XK€ MHOXKEeCTBO 3HAaYeHUH; HO [JIS JHualla30Ha IIOATUIIA humeric 3To He TakK.

7151 TMIIa OTUCKPETHOTO Auala30Ha ompenenseTcs QYHKINUSA KAHOHU3AUUU, YVIUTHIBAIOIAsA pa3Mep Ima-
ra Ojisi JaHHOTO MOATHNA. 3afada 3ToM QYHKIIMY — npeoOpa30BaTh paBHO3HAYHEIE JUANA30HH K €IWH-
CTBEHHOMY ITPEICTaBJIEHNUIO, B YaCTHOCTH HOPMAaJIM30BaTh BKII0YaeMble U MCKIIIoUaeMble TPaHuIlb. Ec-
i QYHKIIMS KaHOHU3aIlMY He oIlpefesieHa, Ualla30Hbl C PAa3IMYHLIM OoIlpefeeHneM OyoyT Bcerma Cuu-
TaThCS PA3HBIMHU, faXKe KOr'7a OHM Ha CaMOM JIejie MPencTaBiISAI0OT OOHO MHOXKECTBO 3HaYeHUH.
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Il BCTPOEHHBIX TUIIOB int4range, int8range U daterange KaHOHUYECKOE IIPeACTaBIeHNEe BKIIOYaeT
HUXKHIOIO T'DAHUIY U HE BKJIIOYA€T BEPXHIOK; TO €CTh OHAlla30H IIPHUBOOUTCA K BUOY 0. OI[HaKO OJIsa
HeCTaHOAapPTHBIX TUIIOB MOZKHO HCIIOJIb30OBATh U OPYTHUE COTIJIallleHUsd.

8.17.8. OnpepneneHve HOBbIX AMAMNA3OHHLIX TUNOB

ITonbp3oBaTenu MOT'YT OIIpenensaTb coOCTBEHHEIE OUualla30HHBIE THUIIBI. 9TO MOXKEeT OLITh II0JIE3HO, Korga
HY2KHO HUCITOJIb30BAaTh JUAIIA30HEI C IIOOATUIIAMU, OJI KOTOPBIX HET BCTPOEHHBIX NUAIIa30HHBIX TUIIOB. Ha-
IIpuMep, MOZKHO OIIPpEeneJInThb HOBBINM THII Ouara3oHa OJid ImoaTulia float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Taxk Kaxk Ais float8 OCMBICIIEHHOE 3HAYEHUE «Ilara» He ompenesieHo, QYHKINST KaHOHU3Alluy B TaHHOM
mpuMepe He 3aaETcs.

Omnpenernsiss COOCTBEHHBIM OUAIlla30HHBIM THUII, BBl TAKXKe MOXKETe BEIOpaTh OPYyTHe IIpaBujla COPTUPOBKU
WM KJIacC omeparopa B-gepeBa [jist ero mOATHUIA, YTO ITO3BOJIUT U3MEHHUTD ITOPSIOK 3HAYEHUH, OT KOTO-
pOTO 3aBUCHUT, KaKHe 3HaUeHHUs II0MafaloT B 3alaHHbINA AUala30H.

Ecnu mopgTunm MOXKHO pacCMaTpUBaTh KaK OUCKPETHBIM, a He HENPEPHBHEM, B KOMaHOe CREATE TYPE
crenyeT TakXKe 3ajaTh QYHKIIUIO xanonusanuu. ITON QyHKIIUK OyOeT IepefaBaTbCs 3HaUeHUe Aruanaso-
Ha, a OHA [I0/I’KHa BEPHYTh PaBHO3HAYHOE 3HaUYEeHHWe, HO, BO3MOXKHO, C IPYT'UMU I'paHullaMu U ¢hopMaTH-
poBaHueM. [ OBYX AMANa30HOB, IPENCTABIISIONIUNX OOHO MHOXKECTBO 3HAYEHUMN, HAaIIpUMep, LeJI0YnC-
JIeHHbIE IMama30HH [1, 7] U [1, 8), QYHKIUSA KaHOHU3AUMU OOJIKHA BHIIaBaTh ONUH pe3ynbraT. Kakoe
UMEHHO IIpefCcTaBieHue OyoeT CUMTaThCS KaHOHWYECKUM, He UMeeT 3HaYeHUsA — TJIaBHOe, YTOOHI [IBa
paBHO3HAYHHIX OUala30Ha, 0THOPMaTUPOBAHHEIX I10-Pa3HOMY, BCerpa peobpa30BHIBAIUCE B OJHO 3Ha-
YyeHUe C OIMHAKOBHIM (hopMaTHpoBaHueM. [ToMuMo ucnpasieHus popMaTa BKIII0YaeMbIX/UCKITI0YaeMbBIX
rpaHull, QYHKIUSA KaHOHM3AIIUM MOXKET OKDPYT/ISATh 3HAaYEHUS T'PAaHUIl, eCJIM pa3Mep llara IpeBHIIaeT
TOYHOCTb XpaHeHus nopruma. HanpuMep, B THIle quana3oHa [OJIS IOATHUIIA timestamp MOJKHO OIpe[e-
JINTH Pa3Mep II1ara, paBHBEIA 9acy, Torma GyHKIUS KaHOHU3AUY OOJIXKHAa OyIeT OKPYTJIUTh I'PaHULEL, 3a-
OaHHEBIE, HATPUMEDP C TOYHOCTHIO OO MUHYT, IMO0 BMECTO 3TOTO BHIAATH OIINOKY.

ITomuMo 3TOTO, OJIst MI000T0 AMAIIa30HHOTO TUIlA, OPUEHTHUPOBAHHOTO Ha HMCIOJIb30BaHUE C UHAEKCAaMU
GiST unu SP-GiST, monxkHa OHITH ONpeneNieHa pa3HUIla 3HAUYEHUH ITOATUIIOB, (GYHKIUS subtype_ diff.
(Uamekc cMoxkeT paboTaTh 1 6e3 subtype_diff, HO B OOIBITUHCTBE CITy4YaeB 3TO OyaeT He Tak 3hGHeKTUB-
HO.) dTa GQYyHKIMSA IPUHUMAET Ha BXO[ ABa 3HAaYEeHUS MOATUIIA U BO3BpAIlaeT UX Pa3HUIly (T. €. X MUHYC
Y) B 3HQUEHUH TUINA float8. B mIOKa3aHHOM BEHIIIE IPUMEPE MOXKET UCIIONb30BaThCS GYHKIIUS float8mi,
oIpedessionias HUuKeJlexKalllyio peaanu3auio 0OLYHOI0 oIlepaTopa «MUHYC» [JIsI THIIA float8, HO OIS
IOPYTOro MOATHUIIA MOTYT IIOTPeO0BaThCS HOIIOIHUTEIbHEIE Tpeodpa3oBanusi. MHOTma i IpeacTaBIeHUST
Pa3HUILI B YUCJIOBOM BHUIEe TpebyeTcs elé u TBopuYeckuit mogxon. OyHKIMSA subtype_diff, HAaCKOJIBKO
9TO BO3MOXKHO, IOJIXKHAa OLITH COTJIacOBaHa C MOPSIIKOM COPTHUPOBKM, BHITEKAIOIINM U3 BEIOPAHHBIX ITpa-
BUJI COPTUPOBKHU U Kjlacca OIllepaTopa; TO €CTh, €€ Pe3yIbTaT HOJIKEH OBITh MOJIOKUTETbHBIM, €CJIN CO-
TJIAaCHO TOPSIIKY COPTUPOBKU MEPBBIN €€ apryMeHT 00JIbIlle BTOPOTO.

Emé onuH, He CTOJIb TPUBUAJIBHEIN NpuUMep QYHKINU subtype_diff:

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS
'SELECT EXTRACT (EPOCH FROM (x — vy))' LANGUAGE sgl STRICT IMMUTABRLE;

CREATE TYPE timerange AS RANGE (

subtype = time,
subtype_diff = time_subtype_diff

SELECT '[11:10, 23:00]'::timerange;
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I ommoIHUTENbHBIE CBeOEeHHS O CO3OAaHUN OUalla30HHBIX TUIIOB MOXKHO HauTu B onucanuu CREATE TYPE.

8.17.9. NHpekKcauun

715 cTonmbI1I0B, UMEIOIINX MHUAalla30HHLIA THII, MOXHO co3gaTh uHaeKcH GiST u SP-GiST. Hanpumep, Tak
co3maércs nupekc GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

HNupekc GiST unu SP-GiST nmoMoraeT yCKOPHUTH 3alIPOCHL CO CJIEAYIOIIUMHU ollepaTopaMu: =, &&, <@, @>,
<<, >>, |-, &< U &> (DOTOJHUTEJILHO O HUX MOXKHO y3HaTh B Tabnuie 9.53.

Kpowme Toro, mmst Takmx CTONOIIOB MOXKHO CO3[IaTh MHAEKCH Ha OCHOBe Xela u B-mepeBbeB. [ MHOEK-
COB TaKWX TUIIOB MOJIE3EH M0 CYTH TOJIBKO OOWH OIEepaTop Ouara3oHa — paBHO. [TopsOK COPTUPOBKU
B-nepeBa omnpenenseTcs Oy 3HaYeHMH Auana3oHa COOTBETCTBYIOIUMU OllepaTopaMu < U >, HO 9TOT II0-
PSAOOK MOKeT OLITh TPOU3BOJIFHEIM M OH He OUYeHb BaXKeH B peajbHOM mupe. ITonmepzxkka B-nepeBneB u
xellled IMana3oHHBLIMU TUIIAMU HY2KHA B OCHOBHOM [IJI51 COPTUPOBKM U XEITUPOBAHUS IIPU BHITIOJTHEHUU
3ampocoB, HO He [JI51 CO3[aHUs caMUX UHIEKCOB.

8.17.10. OrpaHnyeHua ANa aManasoHOB

Torma Kak O CKaJsSpPHBEIX 3HAYEHUHM eCTeCTBEHHBIM OTrPaHUYEHUEM SIBISIETCS UNIQUE, OHO OOBIYHO He
TOOXOMOUT [OJI AMala30HHBIX TUIIOB. BMeCcTo 3TOro 4aile oKa3bIBalOTCS I10JIe3Hee OTrPaHUYeHUA-UCKITIO-
yeHus (cm. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHUYeHH’s IO03BOJISIOT, HallpuMep
OIIPEeNEeIUTh YCIIOBUE «HellepecedeHusI» quana3oHoB. Hanpumep:

CREATE TABLE reservation (

during tsrange,

EXCLUDE USING GIST (during WITH &&)
)i

9To orpaHHYeHNe He ITO3BOJIUT OJHOBPEMEHHO COXPAaHUTL B TaOIHIle HECKOJILKO AHUana30HOB, KOTOPHIE
HaKJIaOBIBAIOTCS OPYT Ha gpyra:

INSERT INTO reservation VALUES
('[2010-01-01 121:30, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)");
OIIMBEKA: xoHOIUKTyKLIEee 3HAUEHHE KIoYa HapyllaeT OrPaHHUYEHHE HCKIIOUEHHE
"reservation_during_excl"
[NOOPOBHOCTH: Kmwou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
KOHPNUKTYET C cymecTByomuM kinouoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00")) .

st MaKkCUMalIbHOMU TuOKOCTH B OIr'PaHNYEHHNH-UCKIIIOYEeHNH MO2KHO CO4YeTaTh IIPOCThIE CKAJIAPHBIE TUIIBI
OAHHBIX C JYAlla30HAMHY, HCIIOJIb3Yys PACHIMPEHNe btree_gist. HaanMep, €CJIi btree_gist yCTaHOBJIE-
HO, Cliegyrliiee OrpaHu4YeHue He GYHGT OOIIYCKaTh IIepeCeKawluecsa Jualla30HbI, TOJIBKO €CJIN COBIIA-
OAalOT TaKXKe 1 HOMEepPa KOMHAaT:

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
)i

INSERT INTO room_reservation VALUES
('"123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT 0O 1
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INSERT INTO room_reservation VALUES
('123A', '[2010-01-01 14:30, 2010-01-01 15:30)");

OIIMEKA: xoHPNUKTYOIMEE 3HaUYEHHEe KIlua HapyllaeT OrpaHHUEHHEe-HCKIYEeHHEe
"room_reservation_room_during_excl"

IOOPOBHOCTH: Knwou (room, during)=(123A, [ 2010-01-01 14:30:00, 2010-01-01 15:30:00 ))
KOHPIUKTYET

C cymecTByomuM knouoMm (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01
15:00:00")) .

INSERT INTO room_reservation VALUES
('123B', '[2010-01-01 14:30, 2010-01-01 15:30)");
INSERT 0 1

8.18. Tunbl BOMEHOB

[JomeH — TIONTb30BATEILCKUH TUIl HAHHLIX, OCHOBAHHLIM HA OPYTOM Hudicesedcauem mune. OH MOXKET
OBITH OTIPENEeNéH C YCIIOBUSIMHU, OTPAHUYHBAOIIMMH MHOKECTBO OMYCTUMBIX 3HAYEHU M TOIMHOKECTBOM
3HAUYEHUN HUXKeJeXKallero TUma. B ocTalbHOM OH BeOET cebsl KaK HUXKeIeXkKalllui TUIl — HallpuMep, C
OOMEHHBIMHU TUIIOM OyayT paGoTaTh MO0LIE OEepPaTOpPhl WU (QYHKIIWH, TPUMEHUMbBIE K HUXKeIexkaleMy
tuny. HukenexkalimM TUTIOM MOXKET OBITh J1060¥ BCTPOEHHHIN WK IT0JIb30BAaTEIILCKUN Ga30BHIN THII,
TUT-TIEPEYUCIIEHNe, MaCCUB, COCTAaBHOH THII, IMATIA30H UJTU OPYTOM MOMEH.

Hanpnmep, MEI MO2KEM CO30aTh NJOMEH IIOBEPX IIEJIbIX YHCEIJI, HpI/IHI/IMaIOHJ;I/Iﬂ TOJIBKO ITOJIOZKHUTEJIbHEIE
YHuCJla:

CREATE DOMAIN posint AS integer CHECK (VALUE > 0);
CREATE TABLE mytable (id posint);

INSERT INTO mytable VALUES(1); -— paboraer
INSERT INTO mytable VALUES (-1); —-— omubxa

Korpga K 3HaYeHUI0 JOMEHHOI'O THUIIA ITPUMEHSIOTCS ONepaTophl unu GYHKIIUY, ITpefHa3HauYeHHble I
HUXKeJexXalllero THUIa, JOMEeH aBTOMaTUYeCKU IIPUBOOUTCS K HUXKelexalleMy tTuny. Tak, HanpuMmep, pe-
3yNIbTAT OIEepaIuu mytable.id - 1 OyHeT CYUTATLCA MMEIOIIUM TUII integer, a HE posint. MBI MOTJIH
OBl 3amucaTh (mytable.id - 1) ::posint, YTOOB CHOBa MPUBECTU PE3YIbTAT K TUITY posint, UTO MOBJIE-
4ET IepPerpoBEPKY OrpaHNUYEeHUN JoMeHa. B 9ToM ciiyyae, eciiu faHHOe BhIpaxkeHue OyOeT NpuMeHeHO
K id, paBHOMYy 1, mpou3oumeT ommnbOKa. 3HaYeHNe HUXKeJIeXKallero TUlla MOXKHO IIPUCBOUTD IIOJII0 UJIN
IIepeMeHHOU JOMEHHOTO TUIla, He 3allChiBas IpUBeeHUe IBHO, HO U B 3TOM CjIydae OrpaHUYeHUs M0-
MeHa 6ynyT IpOBepATHCH.

3a OOMOTHUTEIbHEIMHU CBeIeHusIMHu oOpaTtuTtech K onucanuio CREATE DOMAIN.

8.19. NpeHTdUKaTopbl 0OBLEKTOB

HNpentudurkatop o6bekTa (Object Identifier, OID) ucnonp3yercss BHyTpu Postgres Pro B KauecTBe mep-
BHMYHOTI'O KJ/IIO4Ya Pa3/IMYHBIX CUCTEMHBIX Ta6.TII/II_I. I/I,'E[eHTI/I(bI/IKaTOp o0BeKTa IIpencCTaBlideTCda B TUIIE oid.
Takxke CyIeCTBYIOT pa3/INYHbIE TUIHI-TICEBIOHUMEI [IJId 0id C UMeHaMU regcymuocTs. Q630D 9TUX TUIIOB
npuBenéeH B Tabnuile 8.26.

B HacTosIIIEE BPpEMSI TUII 01d pealn30BaH KakK YeThpexOaiTHOe 1iesioe yucio 6e3 3Haka. TakuM o6pa3oM,
3HAQ4YeHNe 3TOr0 THUIa MOXKeT OBIThb HegoCTaTO4YHO 0OJIBLIIIUM OJIdA obecrneueHUus YHHUKAJIBHOCTHU B oase
IAHHBIX UJIX JaXKe B OTOEJIbHEBIX OOJIBIINX TaOIHUIaX.

I caMoro Tuma oid IOMHMO CpaBHEeHMH OIIpenesieHbl BCETO HECKOJIBKO OIIEepaTOpPOB. OpHakKo ero Mox-
HO IMPUBECTH K LI€JIOMY U 3aTeM 3aeHMCTBOBATh B OOLIYHEBIX IEJTOYNCIIEHHELIX BEIYMCIICHUSX. (HpI/I 3TOM
ciienyeT oracaTbCia IMMyTaHUIBLI CO 3HAKOBLIMI/0E€33HAaKOBEIMU 3HAYEHUSIMHU.)

Tunsi-iceBgoEuUMBI OID camu mo cebe He BBOOAT HOBBIX Ol'[epa].II/Iﬁ U OTJIMYAIOTCSA TOJIBKO CIIEUaJIu3UPO-
BaHHBIMH (I)YHKLII/IHMI/I BBOa/BLIBOA. JTU (I)YHKLII/II/I MOTI'YT IDUHUMATh U BEHIBOOUTH HE IIPOCTO YU CIIOBBEIE
3HA4YeHUsI, KaK THUII oid, @ CHMBOJINYECKHNE UMeHa CUCTEMHBIX 00BEKTOB. DTH THUIILI IIO3BOJISIIOT YIIPOCTUTH
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ouCK 00BbeKTOB 1o 3HaueHusM OID. Hampumep, 4ToOBI BEIOPATh U3 pg_attribute CTPOKH, OTHOCSIIIHE-
cs1 K Tabyuile mytable, MOKHO HaMMCATh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;
BMECTO:

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XOTsI BTOPOM BapHaAHT BHITJISIAUT HE TaKUM YK IIJIOXHM, HO 9TO JIMIIL OYeHb MPOCTOH 3ampoc. Ecnu ke
nmoTpebyeTcs BHIOpaTh mpaBuiabHEIHA OID, Korga Tabiuila mytable eCTh B HECKOIBKHX CXeMaX, BI0XKEeHHBIH
rmopa3anpoc OymeT ropas3fo ciaoxkHee. [Ipeobpa3oBaTenb BBOOUMOTO 3HAYEHHUS THUIMA regclass HAXOMUT
TabJIMITy COTJIAaCHO 3aJlaHHOMY IIyTH MOMCKA CXeM, TaK YTO OH AejlaeT «BCE MPaBUIbHO» aBTOMATHUYECKH.
AHaJIOTUYHO, TpUBeAsd UOeHTU(PUKATOP TAaOIUIIHI K TUIY regclass, MOXKHO TIONYYUTh CUMBOIHYECKOE
IpefcTaBjIeHre YHCI0BOI0 KOIa.

Ta6aumna 8.26. UnenTudukaTopbl 00HEKTOB

Nmsa CchLIKH OnucaHue IIpumep 3HaYeHUs
oid any 4YUCJIOBOU UOEeHTUMUKA- 564182
TOp 00BEeKTa
regclass pg_class HUMsI OTHOUIEHU ST pg_type
regcollation pg_collation uMd IIpaBUjia COPTUPOB- |["POSIX"
KH
regconfig pg_ts_config KOoH(pUTrypauus TeKCTO- |english
BOI'O IIOMCKa
regdictionary pg_ts_dict CJIOBApPh TEKCTOBOTO IIO- |simple
HCKa
regnamespace pPg_namespace HpOCTpaHCTBOIﬁMéH pg_catalog
regoper pg_operator uMsI oriepaTropa +
regoperator Pg_operator oriepaTop C THIIaMH ap- |* (integer, integer)
T'YMEHTOB UIu - (NONE,
integer)
regproc pPg_proc UMs QYHKIIUU sum
regprocedure Pg_proc (GYyHKIUSA C TUIIAMM ap- |sum(int4)
TYMEHTOB
regrole pg_authid HUMsI POJIN smithee
regtype prg_type HWMs THUIIAa JaHHBIX integer

Bce tumns nceBmoauMoB OID misti 00beKTOB, CTPYIIIMPOBAHHLIX B ITPOCTPAHCTBO UMEH, MPUHUMAIOT UMe-
Ha, JOIOJITHEHHBIE UMEHEeM CXEMEI, U BBIBOOST MMEHa CO CXeMOM, eCJIM HaHHEIH OOBLeKT HeNb3s OymeT
HaWTHU B TEKYyIIeM MyTH IIOuCKa 0e3 UMEeHU CXeMbl. TUIIBl regproc U regoper MPUHUMAIOT TOIBKO YVHHU-
KaJIbHbIe BBOOUMEIE UM€EHA (He IIeperpyxKeHHbIe), YTO OTPAaHNYHUBAET UX NIPUMEHHUMOCTD; B OOJIBIITMHCTBE
CIIy4aeB JIy4Ille UCIO0Ib30BaTh regprocedure UJIH regoperator. 7 THIIA regoperator B 3aIlMCH yHap-
HOT'0 omepaTopa HeHCIIOIb3yeMbIi OepaH] 3aMeHsIeTCS CJIOBOM NONE.

IOmOMHUTEeILHEIM CBOMCTBOM OOJBINMHHCTBA TUIIOB mceBOoHMMOB OID sBrisercs oOpa3oBaHME 3aBH-
cuMocTtelri. Korma B cOXpaHEHHOM BHIpaXkKeHUH (QUTYpUPyeT KOHCTaHTa OOHOTO M3 3TUX THUIIOB (Ha-
mpuMep, B MPENOCTAaBJIEHUW HIIM B 3HAYEHUM CTONOIA II0 YMOJITYAHMIO), 3TO CO3WAaéT 3aBUCHUMOCTH
OT 1IIeyieBoro oOBeKTa. Hampumep, ecinw 3HadYeHHWE II10 YMOITYAHUIO OIPEeHesieTCs BBIPaXKeHUEM
nextval ('my_seq'::regclass), Postgres Pro mouuMaet, 4TO 3TO BhIpakKeHUE 3aBUCUT OT IIOCJIENOBa-
TEIbHOCTU my_seq, ¥ He IIO3BOJIUT YHOAJIUTh II0CIIeN0BAaTENbHOCTD pPaHbllle, 4yeM OyOeT yaaaeHO 3TO BHI-
paxkeHue. ETUHCTBEHHBEIM UCKIIOUEHUEM SIBISIETCS TUII regrole. KOHCTAHTH 3TOTO THIIA B TAKUX BRIpa-
JKEeHUSAX He OOIyCKaloTCH.
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IIpumeuanue

Tunsl nceBmoHUMOB OID He TOTHOCTERIO CIIEOYIOT IIPaBUiaM U30IAIIUY TpaH3akui. [[maHupoBIIUK
TOXKe BOCIIPUHUMAET UX KaK IIPOCTHIe KOHCTAHTEl, YTO MOXKeT IIPUBECTU K HEeONITUMAaJIbHOMY IIjia-
HUPOBAHUIO 3aIlIPOCOB.

EcTh ellé oguH TUII CUCTEMHBIX MIOEHTU(PUKATOPOB, xid, IPENCTABIAIONIUN UNEeHTU(GUKATOP TPaH3aK-
uuu (COKpameHHo xact). 9TOT TUI UMEIOT CUCTEMHBIE CTOJIOIHI xmin U xmax. UIeHTU(PUKATOPH TPaH3aK-
i onpenensgioTcsa 32-0UTHBEIMM YMcIaMU. B HEKOTOPHIX KOHTEKCTaX UCHOJIb3yeTCsa 64-0UTHEIN BapUaHT
xid8. B oTnuumre OT xid, 3HaYEeHHUS xid8 YBEJIMUUBAIOTCS CTPOTO MOHOTOHHO U HUKOT'Ia He TIOBTOPSIOTCS
Ha IPOTSIKEHUHU BCETO CyIIeCTBOBaHMUS KjiacTtepa 6a3 JaHHBIX.

Tpetuit TN UOEeHTU(HUKATOPOB, UCIIOIB3YEMEIX B CUCTEME, — cid, UAeHTU(GUKATOp KoMaHak (command
identifier). 9ToT TN JaHHBLIX UMEIOT CUCTEMHEIE CTONOLLI cmin U cmax. MOeHTUUKATOPE KOMaHa — 3TO
ToXke 32-OMTHBIE YUCIIA.

W HaKoHeIl, IMOCJIeOHUM THUII CUCTEMHBIX HAeHTU(UKATOPOB — tid, UIeHTHPUKATOpP CTPOKU/KOopTexka
(tuple identifier). 9ToT TUII MAaHHBIX UMEET CUCTEMHEIN CcTOJOell ctid. UmeHTudukaTop KopTexka mpeq-
cTaBisieT coboil mapy (U3 HoMepa 6710Ka U MHOEeKCa KopTexka B 0JI0Ke), UAeHTUPUIIUPYIOIYI0 husnde-
CKO€ pacCIIOIoXKeHue CTPOKU B Tabmuiie.

(TTompobHee 0 cUCTEMHEBIX CTOJIOIIaX paccKal3biBaeTcsa B Pazmerne 5.5.)

8.20. Tun pg_Isn

Tun gaHHBIX pg_lsn MOXKET IPUMEHSTHCS OIS XpaHeHUs 3HaveHust LSN (mmocremoBaTeIbHBIM HOMED B
xkypHane, Log Sequence Number), KoTopoe mpeacTaBiisieT co00¥M yKa3aTelb Ha MO3UIIUIO B XypHale
WAL. 9TOT THUII COREPXKUT XLogRecPtr U ABIAETCSI BHYTPEHHUM CUCTEMHEIM TunoM Postgres Pro.

Texunuecku LSN — 3to 64-0uTHOe I1IeJioe, IIpefcTaBisollee 0aiTOBOE CMEIIEeHWe B IIOTOKE KypHaJja
npen3anucu. OH BRIBOOUTCS B BHE OBYX IIIeCTHAAIlaTEPUYHLIX YHCell [0 8 nudp Kaxmoe, yepe3 KOCYIo
4yepTy, HanpuMep: 16/B374D848. TuUl pg_lsn DOONEepPXKUBAeT CTaHOAPTHLIE OIIEPaATOPLl CPaBHEHUS, Ta-
KHUe KakK = U >. MoXHO TakXke BpIYeCTh oovH LSN u3 gpyroro ¢ moMoIlsio orneparopa —; pe3yibTaToM
OymeT yucno 6aiT MeXOy STUMU OBYMS IIO3ULUSIMHU B XXKypHAae npens3almnucu.

8.21. NceBpoTUnbl

B cuctemy tumoB Postgres Pro BKIO4YeHB HECKOJIBKO CIELMATbHBIX 9JIEMEHTOB, KOTOPHIE B COBOKYITHO-
CTHU Ha3BIBAIOTCS ncegsdomunamu. TICEBOOTUI HEJTb3sT MCTIOJIb30BATh B KaUECTBE THUITA JAHHBIX CTOJIOLA,
HO MOXKHO 00BSIBUTEH PYHKIUIMIO C apTYMEHTOM UIH PE3yIbTaTOM TAaKOro Tuma. KaXXobii U3 CyIeCTBYIOIINX
TICEBIOTHUTIOB MOJIE3€H B CUTYAIMsIX, KOTAA XapaKTep GYyHKIIUY He TTO3BOJISIET TPOCTO TOJIYYUTH MJIN BEP-
HYTBb ONIpefenéHHeil Tum mauHberx SQL. Bee cyiecTBylomye TCEBOOTHUIIH TEpedrciieHs B Tabmuie 8.27.

Taoauma 8.27. IlceBOOTHIIBI

WM Onucanne

any VkasreiBaeT, 4TO QyHKIUSA MPUHUMAET JII000M BBOOUMEBIM THUII HaH-
HBIX.

anyelement VkasreiBaeT, 4To QyHKIUSA IPpUHUMAET 10001 TUTI HaHHBIX (cM. [log-

pas3gen 36.2.5).

anyarray YkasblBaeT, YTO PyHKIUS MPUHUMAET I000¥ TUII MacCcuBa (CM.
ITogpa3zmen 36.2.5).

anynonarray YkaspiBaeT, 4TO QyHKIUS IPUHUMAET JII000M THUI JaHHBIX, KpOMe
MaccuBoB (cM. [Tompa3zmen 36.2.5).

anyenum VkasrelBaeT, 4TO QyHKIUSA IpUHUMAET I000e Imepeyucienne (CM.
IMompazmen 36.2.5 u Paznen 8.7).
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HUmsa OnucaHue

anyrange Vka3wIBaeT, 4TO QYHKIMS IIPUHUMAET I1000# ArMana30HHbINA TUT
maHHBIX (cM. [Togpa3men 36.2.5 u Pa3men 8.17).

anycompatible YkasbelBaeT, YTO QyHKIUS TPUHUMAaET II000 TUI JaHHBIX ¥ MOXKET

aBTOMATHYECKH IIPUBOAUTD PA3JIMYHBEIE aPT'YMEHTHI K 00IIeMy THUITY
maHHBIX (cM. [Tompa3zmen 36.2.5).

anycompatiblearray

YkasrelBaeT, 4TO QyHKIUSA IPUHUMAET JTI000M TUII MacCUBa U MOXKET
ABTOMATHU4Y€CKHU IIPUBOOUTE Pa3JIMYHEIE apI‘YMeHTbI K OG]J.[GMY THUITY
maHHBIX (cM. [Tompa3zmen 36.2.5).

anycompatiblenonarray

YkasrelBaeT, 4TO PyHKIUA TPUHUMAET 000 TUII, OTJIMYHBIN OT
MacCUBa, U MOXKET aBTOMaTUYECKU NIPUBOAUTH Pa3IUYHbIE apry-
MEHTHI K 06111eMy Tumny paHabx (cMm. ITompasmen 36.2.5).

anycompatiblerange

Vka3nIBaeT, 4TO QYHKIMS IIpUHUMAaET I1000# TUIT AUala30HHBIN
OAHHBIX U MOXKET aBTOMaTHYeCKU IPUBOOUTH Pa3IUYHEIE apTyMeH-
THI K 0011IeMy TUITY DaHHBIX (cM. [Tompasmen 36.2.5 u Pasgen 8.17).

cstring VkasriBaeT, 4TO QyHKIIUA IPUHUMAaET TN BO3BpAIlaeT CTPOKY B
crtune C.
internal YKa3nIBaeT, 4TO QyHKIMSA IPUHUMAaET UJIM BO3BpallaeT BHYTPEHHUN

CEepBEPHBIN TUII JaHHBIX.

language_handler

O6paboTYuK IPOLIeAYPHOTO I3LIKa 00BABIIAETCS KaK BO3Bpalalo-
IIUW TUII language_handler

fdw_handler

O06paboTurK 0OEPTKHM CTOPOHHUX JAHHLIX 00LIBISETCS KaK BO3Bpa-
IIQIOIIUH TUI fdw_handler

table_am_handler

O6paboTuyuK TabIMYHOIO0 METOa HOCTyIla OOBSIBIISIETCS KaK BO3-
BpalapIIni TUII table_am_handler

index_am_handler

O6paboTunK MeToma JOCTyIa UHAeKca OOBSIBISETCS KaK BO3BpaIla-
IOINUYM THUH index_am_handler

tsm_handler

O6paboTuyrK MeToma BEIOOPKHU U3 TaOIUIILI OOBSIBISIETCS KaK BO3-
Bpamlaloliii TUI tsm_handler

record Yka3wiBaeT, 4TO QYHKIIMS IIPUHUMAET UJIM BO3BpAIllaeT Heollpeae-
JIEHHBIN TUT CTPOKMU.
trigger TpurrepHas QyHKIUA 00bABASIETCS KaK BO3Bpalllaiomnias TUI

trigger.

event_trigger

OyHKIMS COORITUHHOTO TpUTTepa O0BSIBISIETCS KaK BO3BpAIIaoIas
THUII event_trigger

pg_ddl_command

O6o3HauaeT npeacrasienue KoMmaun DDL, gocTynHoe COOBITUMHEBIM
TPUTTEpaM.

void

Yka3zweiBaeT, 4TO PyHKIMS HEe BO3BpPAIlaeT 3HAUEHUE.

unknown

O6Go3HayaeT ellé He PacIO3HAHHBIM TUII, HAITPUMEDP ITPOCTYIO CTPO-
KOBYIO KOHCTAHTY.

OyHKIIUY, HalMCaHHbIE Ha A3bIKe C (BCTPOEHHHBIE UM OUHAMUYECKHU 3arpyKaeMble), MOT'YT ObITh OOBSIB-
JIEHBI C TTapaMeTpPaMy MM Pe3yIbTaTaMu JII000r0 M3 3TUX NCeBHOTUIOB. OTBETCTBEHHOCTH 3a Oe3omac-
HOe noBefleHNe QYHKUWY C apTyMeHTaM{ TAaKUX THUIIOB JIOXKUTCS Ha pa3paboTuymKa QyHKIINH.

OyHKIIUY, HallMCaHHBIE Ha MPOLEOYPHBIX S3BIKaX, MOTYT MCIOIb30BaTh IICEBAOTHUIILI, TOIBKO €CJIM 3TO
TI03BOJISIET COOTBETCTBYIOIINH SI3bIK. B HacTosi1Iee BpeMsi G0IBITMHCTBO MIPOLIEAYPHBIX SI3LIKOB 3alpeliia-
IOT UCIIOJIb30BaTh MCEBOOTHUIIEI B KQUeCTBE THUIIA apr'yMeHTa W IMO3BOJISIOT UCIIOIb30BaTh OIS Pe3yibTa-
TOB TOJILKO THIIBI void M record (A trigger HUJIHU event_trigger, KOTOa ®YHKHHH peanu3yeT TPUITED
WU COOBITUHMHHINA TPUTTEDP). HeKOTOpHIEe SI3BIKKM TaKKe MOAOePKUBAIOT MOMUMOPdHEIE QYHKIIUY C ITOIH-
MOP(MHLIMH IICEBOOTUIIAMH, IIOOPOOHO pacCMOTpPeHHEIMHU B [Tompasmene 36.2.5.
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IlceBOoTHI internal MCIONIL3YETCS B 00BSIBIEHUSAX QYHKITUY, IpefHa3HaYeHHBIX TONbKO OJISI BHYTPEH-
Hero ucnonb3oBaHusg B CYB], HO He AJia IpsMoTo BhI30Ba B 3anpocax SQL. Ecnu y QyHKIHUM eCTh Kak
X0Ts ObI OMMH apryMeHT THUIIa internal, €€ HeNb3sa OyAeT BuI3bIBaTh U3 SQL. YTOOGH COXpaHUTh TUIIOOE3-
OITaCHOCTD IPU TaKOM OTPaHUYEHUH, CJIeIyITe BaXKHOMY ITPABUIIY: He co3flaBaliTe QPyHKIHMIO, BO3Bpallla-
IOIIYIO PEe3yIbTaT TUIIA internal, €CIIN Y HEE HET HU OOHOTO apryMeHTa internal.
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NnaBa 9. PYyHKUUM U onepaTopbl

Postgres Pro mpemocTaBiisieT OrpOMHOE KOJTMYeCTBO (PYHKIIUI U OIIePATOPOB IJISI BCTPOEHHBIX TUIIOB AaH-
HBIX. B 9TO¥ rmaBe onmumcaHbl OCHOBHEIE M3 HUX, TOTHA KaK HEKOTOPHIE CHellrajbHble (DYHKIIMY OITHMCHIBA-
IOTCSI B IPYTHUX pas3pmenax goKyMeHTanuu. Kpome TOro, moib30BaTENN MOTYT OIPENENSTh CBOM (YHKITUHA
¥ OIIepaTOpPEHI, Kak onucano B Hactu V. IIpocMOTPETh BCe CYIIECTBYIONIME GYHKIINK U OIIEPATOPEI MOXKHO
B psql c momo1ipio KoMaH \df U \do, COOTBETCTBEHHO.

B 9TOl r1aBe TUIIBI apTyMEHTOB U pe3yJibraTta GYHKIIUN 0003HAYAI0TCS TaK:

repeat ( text, integer ) - text

B manHOM ciiyyae OHa I'OBOPHUT, YTO PYHKIIUSA repeat IPUHUMAET OOUH TEKCTOBBIN M ONMH LIEJIOYUCIIEH-
HBIM apryMeHT W BO3BpalllaeT pe3yiabTaT TEKCTOBOro Tuma. CTpesika BIPaBO TaKXKe yKa3bIBaeT Ha pe-
3yJIbTAT B IPUMEPE UCIOJIL30BAHUS, HAIPUMED:

repeat ('Pg', 4) - PgPgPgPg

Ecnu myig Bac BaXkKHa IEPEHOCUMOCTD, YYTUTE, YTO TPAaKTUYEeCKU BCe PYyHKIIUYU U OTIepaTOPHl, ONIMCAHHEIE
B 3TOMH TJiaBe, 3a UCKIIIOYEHMEM IIPOCTENINX apu(PMeTHUEeCKUX U OIIepaTOPOB CPaBHEHUS, a TaKXKe SB-
HO OTMeUYeHHBIX (GYHKINN, He onucaHbl B cTaHgapTe SQL. Tem He MeHee YaCTUYHO 3Ta pacliMpeHHas
GyHKIITMOHANTBHOCTE TPUCYTCTBYeT U B opyrux CYB]I] SQL 1 Bo MHOTUX ClIy4asdax pa3ll4yHbIe peanu3alun
OOWHAKOBHIX (PYHKITUYM OKA3bIBAIOTCS @HAJIOTUYHEIMU M COBMECTUMEIMMU.

9.1. Jlornyeckue onepaTtopbl
Ha6op JIOTUYECKHX OIIePaTOPOB BKIIIOYAET OOBLIYHEIE:

boolean AND boolean - boolean
boolean OR boolean - boolean
NOT boolean - boolean

B SQL paGoTaeT moruueckasi CUCTeMa C TpeMs COCTOsSHusMHu: true (uctuna), false (J10XKB) B NULL,
«HeompemenéHHoe» CoCTosiHMe. PaccMoTpute cremyiomiue TabmuIlbl MCTUHHOCTH:

a b a AND b aOR b
TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE
TRUE NULL NULL TRUE
FALSE FALSE FALSE FALSE
FALSE NULL FALSE NULL
NULL NULL NULL NULL
a NOT a

TRUE FALSE

FALSE TRUE

NULL NULL

OnepaTophl AND M OR KOMMYTATUBHEI, TO €CTh OT IIepeMEHBl MECT OIlepaHAOB pe3yJIibTaT He MEHSEeTCs.
(OmgHaxko neBbIH omepaHy He 00513aTeNbHO OyIeT BEIYUCIIATHCS Mepel TpaBeiM. bonee mogpoOHO ITOPSIIOK
BBEIYMCJIEHHUS ITOOBLEIPAXKeHUI onuckiBaeTcs B [Togpasmerne 4.2.14.)

9.2. PYHKUMMN U onepaTopbl CpaBHEHUSNA

HabGop omepaTopoB CpaBHEHHUS BKITIOUAeT OOLIYHBIE OIIePaTOPHI, IepeunciaeHHue B Tabmuie 9.1.
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Taoiuna 9.1. OnepaTopsl CpPaBHEHHUST

Oneparop OnucaHue

THII_OAHHBEIX < THI_IAHHBIX — Dboolean Mesnb1ne

THI_DaHHBIX > THI_OAHHBIX — boolean Bonrpie

THII _[OaHHBIX <= THI_ILaHHBIX - boolean Membliie Uy paBHO

THIN [OAHHBIX >= THIO OAaHHbBIX — poolean Bornbiie unu paBHO

THIN [OAaHHBIX = THI LAHHBIX — boolean PaBHo

THIN_OAaHHBIX <> THO _IOAaHHBIX — boolean He paBHO

THI_QaHHBIX |= THI_paHHBIX - boolean He paBHO
ITpuMmeuyaHue

B crarmpmapte SQL mnsa ycioBHS «He paBHO» NPHHSATa 3aluCh <>. CHHOHUMHUYHASA el 3aluch !=
nnpeoOpa3yeTcsl B <> Ha caMO# paHHell cTaguu pa3bopa 3amnpoca. Kak ciencTBue, peanusoBaTh
OIlEPAaTOPHI ! = U <> Tak, 4TOOBEI OHKM paboTany I0-pa3HOMY, HEBO3MOXKHO.

Chyi OIlepaTOpPHl CPaBHEHUSA MMEIOTCA OJIsd BC€X BCTPOEHHEBIX TUIIOB NJAHHBIX, 3HAYEHHWA KOTOPBIX COPTHU-
PYIOTCA €CTECTBEHHBIM 06pa30M, BKJIIO4Yad YHCIJIOBBIE, CTPOKOBEI€ THUIIBI, 4 TAKXK€ THUIIBI J:[aTI:I/BpeMeHI/I.
KpOMe TOr'o, CPABHUBATBCA MOT'YT MAaCCHBEI, COCTABHBIE THUIIEI U OHUAIIA30HEI, €CJIM TUIIBI JaHHBIX UX KOM-
IIOHEHTOB ABJIAI0OTCA CPDaBHUBA€MBIMU.

OOBIYHO MOXKHO CPaBHHUBATE TaKZKe€ 3Ha4YE€HUA CBA3aHHEIX TUIIOB NaHHLBIX; HAIIpUMeEpP, BO3MOZKHO CPpaBHEe-
HUE integer > bigint. HeKoTOpEIe MOJOOHEIE ONIEPAIMY PEaTU3yI0TCSI HETIOCPEACTBEHHO «MEXKTUIIOBHI-
MK>» OIIEpaTOPaMU CPAaBHEHUsI, HO €CJIM TAaKOTO OllepaTopa HET, aHAJIM3aTOop 3alpoca MOMBITAETCS IPU-
BECTHU YaCTHBIE TUIH K 00Jiee OOIUM ¥ TPUMEHUTD MOAXOASIINI IJIsT HUX OllepaTop CPaBHEHUS.

Kak mokasaHO BEIIIe, BCE OIIEPATOPH CPABHEHUS SBISIOTCSA OMHAPHEIMU M BO3BpalllailoT 3HAYEeHUS THUIIa
boolean. TakuM 06pa30M, BEIPazKEHUS BUAA 1 < 2 < 3 HEOOIMYCTUMEHI (TakK KakK He CYIIeCTBYeT orlepaTopa
<, KOTOpPHIH OBl cpaBHUBAJ OyJieBO 3HaueHUe C 3). 715 MpoBepPKYU HaXOXKOeHUs 3HaUYeHUs B UHTepBase,
BOCIIOJIb3YUTECH IPEINKATOM BETWEEN, OIMCAHHBIM HUXKE.

CymiecTByeT TakKe HeCKOIbKO ITPEeqUKaTOB CPaBHEHUS; OHU NpuBeneHsl B Tabnuie 9.2. OHU paboTaioT
mogo0HO orepaTopaM, HO UMEIOT OCOOBIM CUHTAKCUC, YCTAHOBJIEHHBIN cTaHmapToM SQL.

Tao6auma 9.2. [Ipegukarsl CpaBHEHHUST

IIpegukar
Onucanue
IIpumep(n1)

Tun_nadHeix BETWEEN run marHbix AND THI_maHHBIX — boolean
Mexny (BK/IIOYasi rpaHUIIEl UHTEPBAsa).

2 BETWEEN 1 AND 3 - t
2 BETWEEN 3 AND 1 - f

run_npgaggeix NOT BETWEEN THn pgawmgeix AND THIO ODaHHBIX — boolean
He mexny (06paTHOE K BETWEEN).

2 NOT BETWEEN 1 AND 3 - £

THI_ngadgeix BETWEEN SYMMETRIC rum _pgaHHBIX AND THI _ODaHHBIX — boolean
Mexny, Tocie COpPTUPOBKY I'PAHUYHBIX 3HAQUYEHUH.

2 BETWEEN SYMMETRIC 3 AND 1 - t

run_ngaggeix NOT BETWEEN SYMMETRIC THn_gaeHgpix AND THIO _ODaHHBIX — boolean
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IIpegukart
Onucanue
IMpumep (bI1)

He Mexmy, mmocie COPpTUPOBKY I'PAaHUYHBIX 3HAUEHUH.
2 NOT BETWEEN SYMMETRIC 3 AND 1 - f

THHn_ngadgeix IS DISTINCT FROM THI _maHHBEIX — boolean
He pasuo, npu aToM NULL BocprHHMAaETCs KaK OOLIYHOE 3HaYeHHUe.

1 IS DISTINCT FROM NULL — t (a He NULL)
NULL IS DISTINCT FROM NULL - f (a He NULL)

run_ngagHeix IS NOT DISTINCT FROM Tum_ gaHHBIX — boolean
Pasno, npu aTom NULL BocmpuHUMaeTCs KakK 00bIYHOE 3HaYEeHUE.

1 IS NOT DISTINCT FROM NULL - f (a He NULL)
NULL IS NOT DISTINCT FROM NULL - t (a He NULL)

Turn_nadueix IS NULL - boolean
ITpoBepseT, aABsgeTCSA U 3HaUueHue 3KBUBaieHTHBIM NULL.

1.5 IS NULL - £

Tun_nageeix 1S NOT NULL — boolean
[TpoBepsieT, oTnuyaeTcs MU 3HavyeHue oT NULL.

'null' IS NOT NULL - t

Tun_nadHeix ISNULL — boolean
I[IpoBepsieT, ABNsIETCS JIM 3HaUeHNe 5KBUBaleHTHLHIM NULL (HecTaHmapTHBIM CUHTAKCHUC).

run_pgageeix NOTNULL - boolean
ITpoBepsieT, oTnuyaeTcs nu 3HadeHre oT NULL (HecTaHOapTHBINM CUHTAKCHUC).

boolean IS TRUE - boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNU A 3HaYeHUueM true.

true IS TRUE - t
NULL: :boolean IS TRUE - f (a He NULL)

boolean IS NOT TRUE - boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNU A 3HaYeHNueM false unu Heus-
BECTHBIM.

true IS NOT TRUE - f
NULL: :boolean IS NOT TRUE - t (a He NULL)

boolean IS FALSE - boolean
ITpoBepsieT, ABNSETCS MU Pe3yIIbTaT JIOTUYECKOT0 BHIpakKeHus 3HaueHueM false.

true IS FALSE - f
NULL: :boolean IS FALSE - f (a He NULL)

boolean IS NOT FALSE - boolean
[TpoBepsieT, ABIIETCA JIX PE3YIbTAT JIOTUYECKOI' O BEIPAKEHUSA 3HAYEHUEM true uam Hen3BeCT-
HEIM.

true IS NOT FALSE — t
NULL: :boolean IS NOT FALSE - t (a He NULL)

boolean IS UNKNOWN — boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEHIPAXKEHN A HEM3BECTHEIM 3HAYEHUEM.

true IS UNKNOWN — f
NULL: :boolean IS UNKNOWN - t (a He NULL)
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IIpegukart
Onucanue
IIpumep(n1)

boolean IS NOT UNKNOWN — boolean
[TpoBepsieT, ABNSETCS MU pPe3yNIbTaT JIOTUYECKOTO BHIpakKeHus 3HaueHueM true unm false.

true IS NOT UNKNOWN - t
NULL: :boolean IS NOT UNKNOWN - f (a He NULL)

[TpenukaT BETWEEN yIIpolllaeT IIPOBEPKU UHTEpBasa:
a BETWEEN x AND y

PaBHO3HAYHO

a >>= x AND a <=y

3aMeTBTe,qTOBETWEENCQHTaeT,qTOFpaHHHBIHHTepBaHaBKHKﬂHﬂOTCH13HHTepBaHﬂnpeﬂHKaTBETWEEN
SYMMETRIC aHaJIOTH4YeH BETWEEN, 3a MCKJIIOYE€HHEeM TOr'o, 4YTO apPryMeHT CjieBa OT AND He 00s13aTeJIbHO
IOIXKeH OLITH MEHBIIEe HITH PaBE€H apryMeHTy CIIpaBa. Ecnu 3TO He Tak, APT'YMEHTEI aBTOMAaTU4YE€CKU Me-
HAIOTCA MeCTaMH, TaK 4TO BCeraa Iroapa3yMeBaeTCs HeHYCTOﬂ HHTEepPBall.

PaznuuHbie BapHaHTHI BETWEEN peallu3yITCAd IIOCPECTBOM OOBIYHEIX OIIeEpPATOPOB CPDABHEHUA, U IIO3TOMY
OHH 6YJIYT pa6OTaTb C JTIOOBIMHM THIIAMH OAaHHBIX, KOTOPBI€E MO2KHO CPABHUBAThL.

IIpumMeuyanue

Hcmonb30BaHue AND B KOHCTPYKIIMH BETWEEN CO3HaéT HEOQHO3HAYHOCTb C MCII0JIh30BAaHUEM AND
B KaueCcTBe JIOTUYECKOT0 orepaTopa. [Ijis eé yCcTpaHeHusI B KaYeCTBe BTOPOTO apTryMeHTa IIpemjio-
KeHUsI BETWEEN IPUHUMAETCS TOJIbKO OTPaHUYEeHHBIM HaO0op TUIIOB BeIpaxkeHui. Eciu BaM HY2KHO
3anucaTth O0ojiee CI0XKHOe ITOABEIpazKeHne B BETWEEN, 3aK/TI0YUTE 3TO ITOABEIPAaXKeHNE B CKOOKH.

OOrruHEBIE OomepaTopsl cpaBHeHus BeIOAOT NULL (UTO 03HauaeT «HEOMpemeleéHHOCTh»), a He true uiu
false, korga mo60e u3 cpaBHMBaeMbIX 3HadeHuit NULL. Hanpumep, 7 = NULL Beimaét NULL, Tak xe,
Kak u 7 <> NULL. Korga 3To moBefeHVe HeXelaTelbHO, MOXKHO HCIIOIb30BaTh IPegUKaTH IS [ NOT ]
DISTINCT FROM:

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

s 3Havenust He NULL ycnmoBue IS DISTINCT FROM pabGoTaeT Tak XkKe, Kak omepaTop <>. OmHaKo eciu
o6a cpaBHuBaeMbix 3HadeHuss NULL, pesynbraT Oyaert false, u Tonpko ecnu ogHO 13 3HaveHud NULL,
BO3BpallaeTcs true. AHAIOTUYHO, yCJIOBHE IS NOT DISTINCT FROM PaBHOCHWJIBHO = IOJiS 3HAYEHUU He
NULL, uo Bo3Bpa1iaert true, ecnu oba cpaBHuBaeMblx 3HaueHusas NULL, u false B npoTuBHOM ciydae. Ta-
KuM 00pa3oM, 9Tu IIpeguKaTsl 1o cyTu paboTtatoT ¢ NULL, kak ¢ 0OOBIYHBIM 3HAYEHUEM, a HE C «HEeoIIpe-
IeJIEHHOCTBIO».

s mpoBepKu, cogepzkuT nu 3HadeHue NULL unu HeT, UCIIONIb3YIOTCS IPEeauKaTHL:

BrlpaxeHHe IS NULL
BeipaxeHHe IS NOT NULL

WJIM PaBHO3HAYHLIEe (HO HEeCTaHOapTHLIE) IIPEeIuKaTH:

BripaxeHHe ISNULL
BripaxeHHe NOTNULL

3aMeTbTe, YTO MPOBEPKA Brpaxenre = NULL He OymeT paboTaTh, TaK KaK NULL CUUTAETCS He «PaBHBIM»
NULL. (3Hauenue NULL mpencTaBisieT HeONMPeOeleéHHOCTb, ¥ PABHEI 1M IBEe HEOIIPeoeléHHOCTH, TOXe
He oIIpenesieHo.)
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IToocka3ka

HekoTophle NPUIOKEHUSI MOTYT OXUAATh, UYTO Bopaxexwe = NULL BEPHET true, ecnu pe3yibTa-
TOM Bripaxenug ABAsgeTCcad NULL. Takue IpuioXXeHUss HaCTOATEIbHO PEKOMEHAYEeTCSA UCTIPaBUTh U
IIPUBECTU B COOTBETCTBUE CO cTaHZapToM SQL. OpgHako B ciaydasx, KOTrOa 9TO HEBO3MOXKHO, 3TO
TOBeJleHE MOXKHO M3MEHUTH C ITIOMOIILI0 TapaMeTpa KoHduryparuu transform null equals. Ko-
ra 9TOT ImapaMeTp BKo4éH, Postgres Pro mpeobGpa3yerT ycioBue x = NULL B x IS NULL.

Ecnu srpaxerne BO3BpaIaeT TaOMUYHYIO CTPOKY, TOTAA IS NULL OyAeT UCTUHHBIM, KOTa CaMO BEIpaxKe-
Hre — NULL unu Bce mons ctpoku — NULL, a IS NOT NULL OymeT MCTHHHBIM, KOTHa CaMO BhIpazkKeHHe
He NULL, u Bce nonsg cTtpoku Tak ke He NULL. BenencTBue Takoro onpepeeHus, IS NULL U IS NOT
NULL He Bceraa 6ymyT Bo3BpalllaTh B3aUMOIOIIOJIHAIONINE PE3YAbTATHL IJId TaKUX BEIpaKeHUN; B 4aCTHO-
CTU TaKMe BHIpaXKeHMs CO CTpoKamu, ogHU mons KoTopeix NULL, a npyrue e NULL, OyQyT JIOKHBIMU
OOHOBPEMEHHO. B HEKOTOPEHIX CIydasgx UMeEeT CMEICI HalucaTh crpoka IS DISTINCT FROM NULL U
crpoxa IS NOT DISTINCT FROM NULL, 4TOOBI IIPOCTO ITPOBEPUTH, paBHO iu NULL BCEé 3HaYeHME CTPOKH,
0e3 Kakux-nmubo AOMOITHUTEIbHEIX ITPOBEPOK MOJIEH CTPOKH.

Jloruyeckue 3Ha4YeHUS MOXKHO TaKxkKe IIPOBEPUTEL C IIOMOIIBIO IIPEONKATOB

noruyeckoe_BelpaxeHue 1S TRUE
noruyeckoe_BeipaxeHue 1S NOT TRUE
noruyeckoe_BrlpaxeHne IS FALSE
noruyeckoe_BepaxeHHe 1S NOT FALSE
noruyeckoe_BepaxeHHe IS UNKNOWN
noruyeckoe_BepaxeHHe 1S NOT UNKNOWN

Onu Bcerpga Bo3BpamaloT true unu false m Hukorga NULL, make ecnm Kakoii-nmo6o omepann — NULL.
Onu uHTepnpeTupytoT 3HadeHue NULL kak «HeonpenelEHHOCTh». 3aMeThTe, YTO IS UNKNOWN M IS NOT
UNKNOWN IIO CYTH PABHO3HAYHEI IS NULL M IS NOT NULL, COOTBETCTBEHHO, 3a MCK/IIOUEHUEM TOI'O, YTO
BBIpazKeHNEe MOXKET OBITh TOJIBKO OyJIEBOTO THIIA.

Takxke nMeeTCss HECKOJIBKO CBSI3aHHEBIX CO CPaBHEHUAMU (IJYHKHHIZ; OHHU IIE€EPEYUCIJIEHEI B Ta6nHue 9.3.

Tadoiuna 9.3. ®yHKIIUYU CPaBHEHUST

DOyHKIIUA
Onucanue
IIpumep(n1)

num_nonnulls ( VARIADIC "any" ) — integer
BosBpamiaeT 4ncio apryMeHTOB, OTIUYHBIX OT NULL.

num_nonnulls (1, NULL, 2) - 2

num_nulls ( VARIADIC "any" ) — integer
Bosspamjaet uucinio aprymesTos NULL.

num_nulls (1, NULL, 2) -1

9.3. MaTteMaTnyeckme (pyHKLUMM U onepaTopbl

MaTeMaTHYeCKHEe OTIepaTOPHl OTIPEMENIEHH JIT MHOKeCTBa TUIOB Postgres Pro. Kak pa6oTatoT 9Tu ore-
paluu C TUIIaMU, OJI KOTOPHIX HET CTAHOAPTHHIX COTJIAIIEHUN O MaTeMaTUYeCKUX OeHUCTBUSX (Hampu-
Mep, C TUTIaMU JaThl/BPEMEHHU), MBI OMTUIIIEM B TTOCIIEAYIOIINX Pa3aeriax.

B Tab6nuie 9.4 moka3aHb MaTeMaTHYEeCKHEe OIlepaTOpPhl, pealnu30BaHHBIE OJIS CTAHOAPTHEIX YKMCIIOBEIX
TunoB. Ecmu He oTMedeHO oOpaTHOE, ONepaTOpHl, IPUHUMAIOIINE vxcrosok _Tum, PAOOTAIOT C TUIIAMU
smallint, integer, bigint, numeric, real ¥ double precision. OnepaTOpH], IPUHUMAIOIINE [[eI10UHC—
JIeHHBIH _THII, pa60TaIOT C TUIAaMM smallint, integer M bigint. 3a HCKIIIOYEHNEM SIBHO OTMEUYEHHBIX CIIy-
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YaeB, BCe PAa3HOBUIHOCTH OIIePAaTOPOB BO3BPAIIAIOT TAaKOH 2Ke THUI HaHHBIX, KOTOPBIM UMeeT UX apryMeHT
(mnmm ux apryMeHTHl). BEI30BE C HEOMWHAKOBLIMHU THUIIaM{ apryMeHTOB, HalPUMEP integer + numeric,
pas3pemaiTcs B IOJIb3Y THUIIA, OKA3aBIIET0Cs IIOCIEOIHUM B ONPEIEeIEHHBIX BHIIIE CITHCKAaX.

Ta6mauna 9.4. MaTteMaTu4eCKHe OIepaTopbl

Oneparop
Onucanue
IIpumep(n1)

YHCTOBOM__THI + UHCIOBOM_ _THII — UHCIOBOHM _THII
CrnoxeHnue

2+ 3-5

+ UHCHTOBOM_THI — UYHCIOBOHM__THII
YHapHBIN O1I0C (HET oIlepaliuiu)

+ 3.5 - 3.5

YHCJIOBOH__THII — YUHCJIOBOH_THI — UHCIOBOH_ THII
BriunTanue

2 -3 --1

— YHCHOBOM_THI — UHCITOBOH__THII
CMeHa 3HakKa

- (-4) -4

YHCHTOBOHM_THI * YHCIOBOM THII — UHCJIOBOH THII
YMHOXKeHHne

2 * 356

YHCHIOBOHM_THI / YHCIOBOH_THI — YHCIOBOH_THII
,[[eneHHe (HpI/I OEeJIeHNHU LEeJIOYUCIIEHHBIX TUIIOB PEe3YyJIbTAT OKPYITISAETCA B HallpaBJIIEHUHN HYJ'IH)

5.0 / 2 - 2.5000000000000000
5/ 22
(=5) / 2 - -2

YHCATOBOM_THI % YUHCJIOBOM_ THI — UHCIOBOHM THII
OcTaToK OT OeJjIeHUs; UMeeTCs OJIsI TUIOB smallint, integer, bigint U numeric

5% 451

A

numeric * numeric - numeric
double precision * double precision - double precision
Bo3BepmeHue B cTelieHb
2~ 3-8
B ornuuue ot IIPUHSITOTO B MaTeMaTHKe IIoPsAOKa, ~ 110 YMOJIYaHUIO BEIYUCIISAETCs CJIeBa Ha-
Ipaso
2~ 37" 35512

2~ (3 7~ 3) 134217728

| / double precision - double precision
KBazpaTHEIN KOpEHb

|/ 25.0 - 5

| | / double precision - double precision
Ky6uueckuit KOpeHb

|1/ 64.0 - 4

bigint ! - numeric
®axkTopual (ycTapeBIIUM OllepaTop, ero 3aMeHsAeT QYHKIMS factorial () )
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Oneparop
Onucanue
IIpumep(n1)

51 5120

'l bigint - numeric
®axkTopual B npeduKcHOU popMe (yCTapeBIIUl OllepaTop, ero 3aMeHsaeT QyHKIMA
factorial() )

15 5120

Q@ YHCIOBOH _THII — UHCIOBOH__THII
AGcomoTHOE 3HAUYeHHUEe

@ -5.0 -5

I[JETOYHCIEHHBH _THI & LHEJOUYHCJIEHHBIH THI — LEIOYHCIEHHBIH THII
Butosoe U

91 & 15 - 11

I[€TOUHCIEHHBIH_THI | JEIOUHCHEHHBIH THI — IeTOUYMHCIEHHBIH THII

Butosoe NJIN
32 | 3 -5 35

HeHOLIHCHeHHbIﬁ_THH # HeHOHHCﬂeHHbII:I_THH - UGJIOLIHCJIGHHBIIZ'_THH
ButoBoe uckmiwouaroiiee MJIN

17 # 5 - 20

~ UGHOHHCHGHHBH:I_THH — LleJYOLIHC’HeHHbH;I_THH
ButoBoe HE

~1 =2

eagouHcneHHpH__THI << integer — [e/lOYHCHAEHHBIH_THII
BuToBEBII COBUT BJIEBO

1 << 4 5 16

JenOYHCHIeHHbH _THI >> integer — HelOYHCHEHHBIR THII
BuTOBBIN COABUT BIIPABO

8 >> 2 52

B Ta6nuire 9.5 nmepedmncieHsl BCe CYIIECTBYIOIINE MaTeMaTudecKrue GyHKIMKU. MHOTHE U3 3TUX QYHKINH
UMeEIOT HECKOJILKO (hOPM C pa3HBIMM THUIIaMU apryMeHTOB. 3a UCKJIIOYEHHUEM CJIydaeB, Ioe 3TO yKa3aHOo
SIBHO, BCe Pa3HOBUOHOCTHU (PYHKIIMM BO3BpAIAIOT TOT K€ TUII JaHHBIX, KOTOPHIY UMeeT UX apTyMeHT (UIu
apTryMEHTHI); BEI3OBH C HEOJMHAKOBLIMH THUIIAMM Pa3penIaloTcs 110 TOMY Ke IMIPUHIINITY, YTO ObIJT OIUCaH
BHIIIE [1J1g onlepaTopoB. PyHKIMY, paboTaloliie ¢ JaHHBIMU double precision, B Macce CBO€M UCIIOJIb-
3YIOT peayiu3alluy U3 CUCTEMHBIX OMOJIMOTEK cepBepa, II03TOMY TOYHOCTHL M IOBENEHUE B IPAHUYHBIX
Cclydasix MOXKeT 3aBHUCETh OT CUCTEMEI CepBepa.

Ta6muoa 9.5. MareMmarudecKue GyHKIITUHA

DyHKIIUS
Onucanue
IIpumep(n1)

abs ( yucnoBO® THOD ) — YHCIOBOH THI
AGcommoTHOEe 3HAUYeHHNe

abs(-17.4) - 17.4

cbrt ( double precision) — double precision
Kybuueckuii KOpeHb

cbrt (64.0) - 4
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DyHKIIUS
Onucanue
IIpumep(n1)

ceil (numeric ) - numeric

ceil ( double precision) - double precision
Bnuxatiniee nemnoe, 60sbillee UIU PpaBHOE apryMeHTy

ceil (42.2) - 43
ceil (-42.8) - -42

ceiling ( numeric ) - numeric

ceiling ( double precision) — double precision
Bnuxatiiee nemnoe, 60sblllee UK paBHOE apryMeHTy (PaBHO3HAYHO ceil)

ceiling(95.3) - 96

degrees ( double precision) - double precision
ITpeobpa3oBaHue pafiiaHOB B IPAHYCHI

degrees (0.5) - 28.64788975654116

div ( y numeric, x numeric ) —» numeric
LlenoumncieHHBIN pe3yabTaT y/x (OKPYTJIEHHBIN B HAllPaBIeHUU HYJIA)

div (9, 4) - 2

exp ( numeric ) -» numeric

exp (double precision) - double precision
DKcCIoHeHTa (e BO3BOOUTCS B 3aJaHHYIO CTEIIEHb)
exp(1.0) - 2.7182818284590452

factorial (bigint ) - numeric
QakTopuan

factorial (5) - 120

floor (numeric ) — numeric

floor ( double precision) — double precision
Brnuxkaiiiiee 1ejoe, MeHbIIee UM PAaBHOE apryMeHTy

floor (42.8) - 42
floor(-42.8) - —-43

gcd ( yMcmoBO® THI , UHCIOBOH_THI ) — YHCIOBOK _THII
Haunbonpimmit o01muit genuTtesb (Haubosblllee IOJIOKUTEIBHOE 11eJ10e, Ha KoTopoe oba apry-
MeHTa JensaTcs 6e3 ocTaTka); 0, eciiu ob6a apryMeHTa HyleBble; UMEeeTCs OJIS THIIOB integer,
bigint B numeric

gcd (1071, 462) - 21

lcm ( yHCHTOBOH THO , YHCIOBOH THI ) — YHCIOBOH THI
Haumenrliee 06H.1ee KpaTHOe (HaI/IMeHleee CTPOTO IIOJIOZKUTEJIbHOE YUCIJIO, KOTOPO€E OEeJInT-
cst HaIlesio Ha o0a apryMeHTa); 0, eciii 06a apryMeHTa HyJIeBble; UMEeTCS OISl TUIIOB integer,
bigint W numeric

lcm (1071, 462) - 23562

In ( numeric ) - numeric

1n ( double precision) - double precision
HatypanbHbIf 1orapudm

In(2.0) - 0.6931471805599453

log ( numeric ) - numeric

log ( double precision ) — double precision
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DyHKIIUS
Onucanue
IIpumep(n1)

JlorapudmM mo ocHoBaHuio 10
1og(100) = 2

1log10 ( numeric ) - numeric

1og10 ( double precision ) — double precision
Jlorapudm o ocHoBaHuio 10 (TO Ke, YTO U log)
logl10(1000) — 3

log ( bnumeric, x numeric ) —» numeric
Jlorapudm x 110 OCHOBAHUIO b

log (2.0, 64.0) - 6.0000000000

min_scale (numeric) - integer
MuHmManbHBEIM MacmTab (qucio 1udp B opobHOM YacTu), HeOOXOOUMEBIH [IJIg TOYHOI'O IIpef-
CTaBJIEHUS 3a0aHHOTO 3HAYEeHUs

min_scale(8.4100) - 2

mod ( Y YHCJIOBOH_THN , X YHCJIOBOH__THI ) — YHCJIOBOH__THI
OcTaToK OT OeJIeHUs y/x; UMeeTCs IOJII THUIIOB smallint, integer, bigint M numeric
mod (9, 4) -1

pi () - double precision
IMpubnukEHHOE 3HAYEHUE TI
pi() - 3.141592653589793

power ( a numeric, b numeric ) - numeric

power ( a double precision, b double precision ) - double precision
a BO3BOOUTCH B CTEIIEHD b

power (9, 3) - 729

radians ( double precision) - double precision
[Tpeo6pa3oBaHue IPafiyCoB B pafliaHbI

radians (45.0) - 0.7853981633974483

round ( numeric ) - numeric

round ( double precision) — double precision
OkpyraseT mo 6MuKaNIIeTro 1eioro yucia. st numeric monoBuHA (.5) OKPYTJIILETCS OO Of-
HOTO 110 MOmyJi0. [I7st double precision pe3ynbTaT OKPYTJIEHUS ITOTOBUHBI 3aBUCHUT OT IINIaT-
(opmBbI (0OBIYHO BHITIOTHAETCS «OKPYTJIeHUe 00 O/IUKaulero 4€THOTO»).
round (42.4) 5 42

round ( v numeric, s integer ) » numeric
OxpyTrneHue v OO0 s OeCIATUYHHIX 3HAKOB. [TomoBuHa (.5) okpyrnseTcsa mo 1 mo Mogymio.
round (42.4382, 2) - 42.44
round(1234.56, -1) - 1230

scale (numeric ) - integer
Macmtab aprymeHTa (YHCJI0 HeCITUYHBIX IIUPP B OPOOHOM YacTH)

scale(8.4100) - 4

sign ( numeric ) - numeric

sign ( double precision) - double precision
3Hak aprymenrTa (-1, O unu +1)
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Onucanue
IIpumep(n1)

sign(-8.4) - -1

sgrt ( numeric ) - numeric

sqgrt ( double precision) — double precision
KBapgpaTHBIN KOPEHD

sgrt (2) - 1.4142135623730951

trim_scale (numeric ) — numeric
CoxkpamraeT MaciiTab 3HadeHus (9ucio uudp B ApoOHOM YacTu), youpas KOHeUYHbIe HYJIN
trim scale(8.4100) - 8.41

trunc ( numeric ) - numeric

trunc ( double precision) — double precision
Yceuernue mo 1enoro (B HanpaBJIeHUU HYJISA)
trunc(42.8) - 42
trunc(-42.8) - —-42

trunc ( vnumeric, s integer ) - numeric
Yceuenue v 0O s OeCATUYHBIX 3HAKOB

trunc(42.4382, 2) - 42.43

width_bucket ( operandnumeric, low numeric, high numeric, count integer ) —» integer
width_bucket ( operand double precision, low double precision, high double precision,
count integer ) - integer
Bo3Bpairaer HOMep I'PYIIE, B KOTOPYIO NONAAET operand B TUCTOTPAMMe C YUCJIOM T'PYIII
count PaABHOTO pa3Mepa, B Auana3oHe OT low M0 high. Pe3ynbraToM GymeT 0 UM count+1, €C-
JIX OIlepaHpM JIE2KHUT BHE JHaAlla30Ha.

width_bucket (5.35, 0.024, 10.06, 5) -3

width_bucket ( operand anyelement, thresholds anyarray ) — integer
BosBpairaet HoMep I'PYIIIE, B KOTOPYIO MOMAAET operand (IPYIIIEL ONIPEAENsIOTCS HUXKHUMU
TpaHUIlaMHU, ITIepedaBaeMEIMU B thresholds). Pe3dynbraToMm OymeT 0, eciiu orlepaH OKa3biBa-
€TCsI JIeBee HUKHEH IpaHullbl. APTYMEHT operand ¥ 9JIeMEHTH MacCHUBa MOT'YT OBITh JIFOO0OT0
THUIIQ, OJId KOTOPOTIO OIIpenesyieHbl CTaHOAPTHEIE OIIEPaTOPEI CDaBHEHMA. MaccuB thresholds
0o121ceH 6HbiMmb OMCOPMUPOBAH TI0 BO3PACTaHUI0, UHa4Ye OYOyT IOIy4YeHbl HEOKHUIaHHEIE Pe-

3yJIbTATHL.
width_bucket (now (), array|['yesterday', 'today',
'tomorrow']::timestamptz[]) - 2

B Tab6nute 9.6 mepeuucieHs Bce QYHKIUY IJId TeHepaluu ClIydYalHbIX YUCeTl.

Taoauma 9.6. CnyyaiiHbie QyHKIHH

DOyHKIUA
Onucanue
IIpumep(n1)

random () —» double precision
BosBpamiaeT cnydaiiHoe 4ucio B guana3oHe 0.0 <=x < 1.0
random() - 0.897124072839091

setseed ( double precision) - void

3agaéT OTIPaBHYIO TOYKY OJIS ITOCJIEOVIOIINX BEI30BOB random () ; apryMEHTOM MOXKEeT OBITh
guco oT -1.0 go 1.0, BKIIo4as rpaHUIEI
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Onucanue
IIpumep(n1)

setseed (0.12345)

OyHKIUS random () UCIIOIB3YET IPOCTOM IMHEWHBIN KOHTPYSHTHEIHN anroputM. OHa pa6otaeTt OBICTPO, HO
He MOOXOAUT [OJISI KPUIITOrpaduyeCcKuX NPUIIOKeHUH; 6oyiee 6e30macHas albTEPHATUBA UMEETCS B MOy -
ne pgcrypto. Ecnu Bocionb30BaThCA QyHKIMEHN setseed () U BEI3BIBATh €€ C OOHUM U TEM XKe apTyMeH-
TOM, B TEKYIIIEM CE€aHCEe MOXKHO II0JIy4aTh II0BTOPSAIOIINECS ITI0CTIEH0BATEILHOCTU PE3YIbTAaTOB random () .
Ecnu pysKIHSa setseed() OO 9TOr0 He BHI3BIBalach B TEKYIIEM CeaHCe, IIPU II€PBOM BEI30Be random ()
3aTpaBKa Oy#eT IojydeHa U3 I1aTdhopM03aBUCHIMOI0 UCTOUYHNUKA CIyYalHBIX YHCEeTl.

B Tabnuie 9.7 mepedyucieHbl BCe UMEIOIINEeCs TPUTOHOMeTpruYecKre QyHKIMMU. Y KaxKaoi GyHKINYU UMe-
I0TCS OBE BapHalluu: O0Ha U3MepseT YIJIH B paguaHax, a BTopas — B rpagycax.

Taonuna 9.7. Tpuronomerpudeckue GyHKIHU

DyHKIIUS
Onucanue
IIpumep(n1)

acos (double precision ) — double precision
ApKKOCHHYC B pagraHax

acos (1) -0

acosd ( double precision ) — double precision
ApPKKOCHHYC B rpagycax

acosd(0.5) - 60

asin (double precision) - double precision
ApKCUHYC B paguaHax

asin(l) - 1.5707963267948966

asind ( double precision ) — double precision
ApKcuHYC B rpagycax
asind(0.5) - 30

atan ( double precision) — double precision
ApKTaHTeHC B pagraHax

atan(l) - 0.7853981633974483

atand ( double precision) - double precision
ApKTaHTeHC B rpagycax

atand(l) - 45

atan2 ( y double precision, x double precision ) — double precision
ApKTaHTeHC OTHOWIEHUS y/x B paguaHax

atan2 (1, 0) - 1.5707963267948966

atan2d ( y double precision, x double precision ) — double precision
ApKTaHTeHC OTHOIIIEHUS y/x B rpamycax

atan2d (1, 0) - 90

cos ( double precision) - double precision
Kocunyc yria B paguaHax

cos(0) -1

cosd ( double precision) — double precision
Kocunyc yria B rpagycax

cosd(60) - 0.5
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Onucanue
IIpumep(n1)

cot ( double precision) - double precision
KoTanreHc yria B paguaHax

cot (0.5) - 1.830487721712452

cotd ( double precision) — double precision
KotanreHnc yria B rpagycax

cotd(45) -1

sin ( double precision ) — double precision
CuHyC yria B paguaHax

sin(l) - 0.8414709848078965

sind ( double precision) — double precision
Cunyc yria B rpagycax
sind(30) - 0.5

tan ( double precision ) — double precision
Tanrenc yrjla B pagruaHaX

tan(l) - 1.5574077246549023

tand ( double precision ) — double precision
TaHreHc yria B rpagycax

tand (45) -1

IIpumeuanue

Takxke MOXKHO pa60TaTI: C yI'JIaMHU B I'pagycCaX, IPDUMEHA S BRIIIEYIIOMAHYTEIE (I)YHK]_[I/II/I Hpeoﬁpa3o-
BaHUSA €OUHUIl radians () U degrees(). OpmHako IIPpEeOIo4YTUTEeJIbHEE HCIIOJIb30BATh TPDUTOHOMET-
pu4YecKue (DYHKL[I/II/I CIrpagyCaMi, TaK KakK 3TO ITIO3BOJISAET n36exaTs OMMO0K OKDPYTJIEHUAd B 0COOBIX
ClIy4asiX, HallpuMep, IIPH BBEIYHUCIIEHHUH sind (30).

B Ta6mnuiie 9.8 mepedyuncieHbl BCe UMEIOINecs THIIepOoInYecKue oIepaTop.L.

Taoinuna 9.8. I'mnepoonuyeckue GyHKIUHU

DyHKIIUS
Onucanue
IIpumep(n1)

sinh ( double precision) — double precision
T'unep6onuueckuii CUHYC

sinh (1) - 1.1752011936438014

cosh ( double precision) - double precision
T'unep6onmmuYecKuii KOCUHYC

cosh(0) -1

tanh ( double precision) - double precision
l'imep6omuYecKui TaHTeHC

tanh(l) - 0.7615941559557649

asinh ( double precision ) — double precision
O6paTHBIN TUIePOOTUYECKUN CUHYC

asinh (1) - 0.881373587019543
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DyHKIIUS
Onucanue
IIpumep(n1)

acosh ( double precision ) — double precision
O6paTHbIN TUIepPOOTHIeCKUN KOCUHYC

acosh (1) -0

atanh ( double precision ) — double precision
OOpaTHbIH TUIIEPOOINYECKUI TaHTeHC

atanh(0.5) - 0.5493061443340548

9.4. CTpokoBble (PYHKL MU U OonepaTopbl

B aTom pa3pmene omucaHbl QYHKIMY ¥ OTIEPATOPHI AT PabOTH C TEKCTOBEIMU CTPOKaMu. I1of CTpokKamMu
B IAHHOM KOHTEKCTE MOoApal3yMeBalOTCs 3HAUYEHUS TUIIOB character, character varying ¥ text. Ecnu
He OTMeYeHO oOpaTHOe, 3TU (QYHKIUH U OIePaTOPhl IPUHUMAIOT M BO3BPAINAIOT TUI text. C TeM XKe
YCIIEXOM B apPTYMEHTaX MOXKeT IiepedaBaTbCsA THUII character Varying. ApTy'MeHTbI 2Ke THUIla character
IO BEI30BA onepaTopa uiu GyHKIIMY TPUBOLSITCS K TUTTY text, BCIEACTBUE YETO 3aBEPIIAIONINE TTPOOETE
B 3HQUEHWUHU character OyOoyT oOpe3aThCs.

B SQL ompemeneHbl HECKOJIBKO CTPOKOBHIX (PYHKIIHM, B KOTOPHIX apTYMEHTHI Pa3OeIsiioTCS He 3alATEIMU,
a Kimo4yeBeIMU cnoBaMu. OHU repedncieHsl B Ta6uiie 9.9. Postgres Pro Takke mpemoCcTaBiIsieT BapUaHThH
9TUX QYHKIUH C CHHTAaKCHCOM, OOBIYHBIM Ojist GYHKIHE (cM. Tabmuiy 9.10).

IIpumeuanue

Do Bepcuu 8.3 B PostgreSQL 3Tty ¢pyHKIIUK TaKzKe IIPO3PavHO IPUHUMAINA 3HAUEeHUS HEKOTOPHIX
He CTPOKOBEIX THUIIOB, HEABHO IIPDUBOOSA 3TU 3HAYEHUA K TUIIY text. Celyac TaKue IIpuBEeOeHud
HUCKTIOYEHBI, TAK KAdK OHH YaCTO IIPUBOOUIIN K HEOXKHNIOAHHBIM Pe3yJIbTaTaM. OJIH&KO ormeparTtop
KOHKaTEeHaIlIU! CTPOK (| |) IMo-IpexxHeMy IIPUHUMAET He TOIbKO CTPOKOBBIE JaHHBIE, €CITU XOTS OBI
OOVH apTyMEeHT UMEET CTPOKOBHIM THUII, KaK IMoKa3aHo B Tabnuile 9.9. Bo Bcex oCcTaIbHBIX CIydassx
IJISI IOBTOPEHUS IIPEObIAYIero IIoBegeHus motpedyeTcs moOaBUTh TBHOE MpeoOpa30BaHue B text.

Tao6auma 9.9. CTpokoBbie QYyHKIIHH U ONIEePaTopsl si3bika SQL

dyHKIHsI/onepaTop
Onucanue
IIpumep(n1)

text || text - text
CoenmuHsET OBE CTPOKHU.

'Post' || 'greSQL' - PostgreSQL
text || anynonarray - text
anynonarray || text - text

ITpeoGpa3yeT HECTPOKOBLIM apTyMEHT B TEKCT, & 3aTEM COeOUHSIET aBe CTPoku. (HecTpokoBeIi
apryMeHT He JO/IXKeH OBITh MaCcCUBOM, MHAUYe BO3HUKAET HEOOHO3HAYHOCTD C OIlepaTopaMu

MaccuBOB | |. Ec/ii BBl XOTUTE COEQUHUTHL CTPOKY C TEKCTOBOM (pOpPMOI MacCHuBa, ABHO IIPUBeE-
OUTE ero K TUIIy text.)
'Value: ' || 42 - Value: 42

text IS [NOT][form] NORMALIZED — boolean
ITpoBepsieT, COOTBETCTBYET 1M CTPOKA OIpeneeHHON ¢popMe HopManu3aluu FOrukona. ®op-
Ma YKa3bIBaeTCs B He00s3aTEIbHOM KITIOUEeBOM CJIOBE form: NEC (110 YMOIYaHUI0), NED, NFKC
WM NFKD. 9TO BBIpakKeHue MOXKHO MCIO0JIb30BaTh, TOJIBKO €C/IM KOOUPOBKA cepBepa — UTFS.
3aMeThTe, YTO IPOBEPUTH HOPMAIIU3AIIUIO C IIOMOIIBIO 3TOTO BhIPAXKEHUs, KaK IIpaBujio, OymeT
OLICTpEe, YeM HOPMAJIM30BaTh y2Ke, BO3MOXKHO, HOPMAa/Ii30BaHHbBIE CTPOKH.
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DyHKIUsI/onIepaTop
Onucanue
IMpumep (bI1)

U&'\0061\0308bc"' IS NFD NORMALIZED - t

bit_length (text ) - integer
Bo3sBpairaet 4ucio 6UT B CTPOKE (3TO Yucio B 8 pa3 0ombIlle octet_length ).
bit_length('jose') - 32

char_length (text ) - integer

character_length (text ) — integer
BO3Ban_IaeT YHCJIO CUMBOJIOB B CTPOKE.

char_length('josé"') - 4

lower (text ) —» text
IlepeBOOUT CUMBOIEI CTPOKH B HUXKHHUM PErHUCTP B COOTBETCTBUHU C IPaBUIaMH JTOKaIu 6a3kl
INaHHBIX.

lower ('TOM') - tom

normalize (text [, form]) — text
ITepeBoouT CTPOKY B 3aflaHHYyI0 ¢popMy HopMasnu3aiuu Unicode. PopMa yKa3blBaeTCs B HEOO -
3aTebHOM KJIIOYEBOM CJIOBE form: NFC (II0 YMOJI4aHHUIO0), NFD, NFKC UJIU NFKD. 9Ty GYHKIMIO
MOXKHO HCIIOJIb30BaTh, TOJILKO €CJIM KOOUPOBKA cepBepa — UTFS.

normalize (U&'\0061\0308bc"', NFC) - U&'"\OOE4bc'

octet_length (text ) - integer
BosBpartaer unciao 6alT B CTPOKE.

octet_length('josé") - 5 (ecnu cepBepHas KogupoBka — UTF8)

octet_length (character ) - integer
BosBparmaet uncio 6aiT B cTpoKe. Tak Kak 9Ta Bapuallus GYHKIINK IPUHUMaeT HeIloCcpe-
CTBEHHO THI character, 3aBEPIIAOIIAE CTPOKY IIPoOenIbl He 00pe3aioTcs.

octet_length('abc '::character(4)) - 4

overlay ( string text PLACING newsubstring text FROM start integer [FOR count integer]) -
text
3aMeHseT IIOACTPOKY B string, HAYWHAsI C CHMBOJIa C HOMEPOM start, HHHHOﬂ count CUMBO-
JIOB, Ha IIOOCTPOKY newsubstring. B OTCYTCTBHE IIapaMeTpPa count KOJIMYECTBO 3aMEHAEeMBbIX
CHMBOJIOB OIIpeaesieTCcs II;JII/IHOI7I newsubstring.

overlay ('Txxxxas' placing 'hom' from 2 for 4) - Thomas

position ( substring text IN string text ) - integer
BosBpaiaeT HauyaabHYIO MMO3UIIUIO IIEPBOTO BXOXKAEHUS substring B CTPOKe string 1ubo 0,
€CJIU TaKOI'O BXO2KIOEeHUA HeT.

position('om' in 'Thomas') - 3

substring ( string text [FROM start integer] [FOR count integer]) - text
H3BnekaeT u3 string IIOOCTPOKY, HaYKWHasA C IIO3ULNU start (eCTH/I OHa yKa3aHa), HHHHOfI oo
count CUMBOJIOB (eCHI/I OHa yKa3aHa). HapaMeprI start U count MOT'YT OIIYyCKATBCS, HO HE
ob6a cpasy.

substring('Thomas' from 2 for 3) - hom
substring('Thomas' from 3) - omas

substring('Thomas' for 2) - Th

substring ( string text FROM pattern text ) — text
H3BnekaeT nepByl0 NOACTPOKY, COOTBETCTBYIOUIYIO PETYIAPHOMY BEIpaxKeHuto B ctune POSIX;
cM. [Togpaspgen 9.7.3.
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DyHKIUsI/onIepaTop
Onucanue
IIpumep(n1)

substring ('Thomas' from '...$') - mas

substring ( string text FROM pattern text FOR escape text ) - text
H3BnekaeT nepByl0 NOOCTPOKY, COOTBETCTBYIOIIYIO PETYISIPHOMY BEIpaKeHUIo B ctuine SQL;
cMm. [Togpazmen 9.7.2.

substring ('Thomas' from '$#"o_a#"_' for '#'") - oma

trim ([LEADING | TRAILING | BOTH] [characters text] FROM string text ) —» text
YpanseTr HanbGOJBIIYIO TOACTPOKY, COIEPKAIIYI0 TOJIbKO CUMBONLI characters (II0 yMom4da-
HUIO ITPOoOEnkl), C Havyasa, C KOHIIa Uik ¢ 00enx CTOPOH (BOTH, IO YMOJTYaHUIO) CTPOKU string.

trim(both 'xyz' from 'yxTomxx') - Tom

trim ( [LEADING | TRAILING | BOTH] [FROM] string text [, characters text]) - text
9TO HeCcTaHOapPTHHIW CUHTAKCUC BBI30Ba trim ()

trim(both from 'yxTomxx', 'xyz') - Tom

upper (text ) -» text
HepeBOJII/IT CHUMBOIJIBI CTPOKHU B BerHI/Iﬁ PEerucTp, B COOTBETCTBUHU C IIPAaBUJIaMHU JIOKAJIX 0a3nl
OAaHHBIX.

upper ('tom') - TOM

Kpowme artoro, B PostgreSQL ecThb u npyrue GbyHKIUH A1 paboOTEL CO CTPOKaMU, lepednciieHHble B Tab-
nuite 9.10. HekoTophle U3 HUX UCIOJIL3YIOTCS B Ka4eCTBe BHYTPEHHEN peanu3alliy CTaHAapPTHHIX CTPO-
KOBBHIX QyHKIUM SQL, npuBenéHHLIX B Tabnuie 9.9.

Ta0Oauma 9.10. [Ipyrue cTpokoBbie GQYHKIHUH

DOyHKIHUA
Onucanue
IIpumep (bI)

ascii (text ) - integer
Bo3zBpaiaet 4ucioBOM KO IIepBOro cuMBoJjia apryMeHnTa. [Ins UTF8 Bo3BpalliaeT KOO CUMBO-
na B Unicode. [I71s opyrux MHOTOOAUTHEIX KOJUPOBOK apryMeHT HoJikeH 6uiTb ASCII-cuMBo-
JIOM.

ascii('x'") - 120

btrim ( string text [, characters text]) - text
YHaT[HeT HaI/IGOHBmYIO IIOOCTPOKY, COOEepXKally0 TOJIBKO CUMBOJIBL characters (HO yMOJI4a-
HUIO Ipo6eJT), ¢ Hayajla U C KOHIA CTPOKU st ring.

btrim('xyxtrimyyx', 'xyz') - trim

chr (integer ) - text
BosspamaeT cumBoi ¢ faHHEIM KomoM. [Iy1g UTF8 apryMeHT BOCOIPUHUMAETCS KakK KO CUM-
Bosia Unicode, a m1s1 opyrux KOOAMPOBOK OH AOJIKeH yKa3biBaTh Ha ASCII-cuMmBon. 3Tta GyHK-
ITMsI He MOXKEeT BBIIATh chr (0) , TAaK KakK MaHHBIM CUMBOJI HEIb35I COXPAaHUTDh B TEKCTOBEIX TH-
nax JaHHBIX.

Chr(65) - A

concat (vall "any" [, val2 "any" [, ...]1]) - text
CoenvHsAET TEKCTOBBIE IPEACTaBIEHUS BCEX apryMeHTOB, urHopupys NULL.

concat ('abcde', 2, NULL, 22) - abcde222

concat_ws ( septext, vall "any" [, val2 "any" [, ...]1]) - text
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DyHKIIUS
Onucanue
IIpumep(n1)

CoenmuHsieT BMECTe BCe apryMeHThI, KpOME IIEPBOT0, Yepe3 pa3feNiuTelNb. Pa3menuTensb 3ama-
€TCsI B IEPBOM apryMeHTe U moiikeH OprTh oTimueH oT NULL. B gpyrux aprymeHTax 3HaUYeHUE
NULL uraopupyetcs.

concat_ws(',"', 'abcde', 2, NULL, 22) - abcde, 2,22

format ( formatstr text [, formatarg "any" [, ...]1 ]) - text
dopMaTHUPyET apryMeHTHl B COOTBETCTBHUM CO CTPOKOM ¢opmMarta; cM. [Togpazmen 9.4.1. STa
dbyukusa paboraeT momoOHO sprint f B si3biKe C.

format ('Hello %s, %1$s', 'World') —» Hello World, World

initcap (text ) - text
ITepeBOOUT NepByI0 OYKBY KaXKI0r'0 CJI0Ba B CTPOKE B BEPXHUM PETUCTP, @ OCTaJIbHEIE — B
HUKHUA. CII0BaMH CYMTAIOTCS IIOCIEN0BaTeILHOCTH al(paBUTHO-IU(GPOBLIX CUMBOJIOB, pa3je-
JIEHHEBIE HIO6]:)IMI/I OPYIruUMH CHUMBOJIaMH.

initcap('hi THOMAS') — Hi Thomas

left ( stringtext, n integer ) - text
Bo3Bpaimaer nmepBhie n CHMBOJIOB B cTpoke. Korma n MeHblle HYJIsI, BO3BPAIllaloTCS BCE CUMBO-
JIBL CJIeBa, KpOMe IIOCTIeIHUX |n|.

left ('abcde', 2) - ab

length ( text ) - integer
BO3Ban.IaeT YHCJIO CUMBOJIOB B CTPOKE.

length('jose') - 4

lpad ( string text, length integer [, fill text]) - text
HOHOHHHGT CTPOKY string CJIeBa OO0 OJIUHEI length CUMBOJIAMU fil11 (HO YMOJI9YaHHUIO Hp06e-
namu). Ecniu oMHa CTPOKH yKe GoJIbllle 3afaHHOM, OHa 00pe3aeTcs CIIpaBa.

lpad('hi', 5, 'xy'") - xyxhi

ltrim ( string text [, characters text]) - text
YpansieT HauGObIIYIO IOACTPOKY, COAepXaIlyio TOIbKO CUMBOJIEL characters (II0 yMoOI4da-
HUIO ITPOOEnEkl), C Hadyalla CTPOKM string.

ltrim('zzzytest', 'xyz') - test

md5 (text ) - text
Breraucisier MD5-xellr apryMeHTa ¥ BEIZAET Pe3yAbTaT B MIECTHAAIIATEPUYHOM BUE.

md5 ('abc') - 900150983cd24fb0d6963£7d28el7£72

parse_ident (qualified identifier text [, strict_mode boolean DEFAULT true ]) — text[]
PacknapreiBaeT OHBEIM UOAEHTU(GUKATOP, 3afaBaeMbIi TapaMeTPOM qualified _identifier ,
Ha MacCUB UOEHTU(PUKATOPOB, yaansas KaBIYKHU, 0OpaMIISIOIIie OTAeIbHBIE UAeHTH(HUKATO-
pet. [To yMoT4aHUIO TUIITHME CUMBOJIBL IIOCJIE TTOC/IeAHET0 UIeHTH(UKATOPa BEI3EIBAIOT OLINO-
Ky, HO eCJIi OTKJIIOUUTH CTPOTUY PeXKUM (IlepenaTh BO BTOPOM IapaMeTpe false), TaKUe CUM-
BOJIEI UTHOPUPYIOTCA. (DTO IOBeIeHUE IOJIe3HO AJiA pa3bopa UMEH TaKuX 060HEKTOB, KaK (yHK-
uuu.) 3aMeThTe, UYTO 3Ta GYHKUMS He YCeKaeT Ype3MepHO AJIMHHBIE uaeHTUuUKaTopsl. Eciu
BRI XOTUTE IIOJIYYUTh YCEUEHHBIE UMEeHa, MOXKHO IIPUBECTH pe3yJbTaT K name [ ].

parse_ident ('"SomeSchema".someTable') - {SomeSchema, sometable}

pg_client_encoding () - name
BosBpamaeT uMs TeKyllel KIUEHTCKON KOOUPOBKHU.

pg_client_encoding() - UTF8

quote_ident (text ) - text
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DyHKIIUS
Onucanue
IIpumep(n1)

ITpeo6Gpa3yeT apryMeHT B CTPOKY, IIOAXOMOSIIYIO [JIsI MCIIOJIb30BaHUS B KaUeCTBe HIOeHTU(DUKaA-
Topa B SQL-onmepaTope. IIpu HEOOXOOUMOCTH UASHTU(PHUKATOP 3aKII0UYAETCA B KaBEIUKH (Ha-
IPUMEP, ECIIU OH CONEPKUT CUMBOJIIBI, HEIOIIYCTUMBIE B OTKPLITOM BHU[e, NI OYKBEI B Pa3HBIX
peructpax). Ecnu mepengaHHasi CTPOKa COOEPKUT KaBLIYKHU, OHU OyOIMupyioTcsa. CM. TakKxkKe
[Tpumep 41.1.

quote_ident ('Foo bar') - "Foo bar"

quote_literal (text ) - text
IIpeobGpa3yeT apryMeHT B CTPOKY, IIOOXOLSIIIYIO AJIsI MCIIOIb30BaHMUs B Ka9YeCTBE TEKCTOBOU
KOHCTaHTH B SQL-onmepaTtope. BHyTpeHHUE CUMBOJIBEI aocTpod 1 oOpaTHasi Kocasi YepTa Ipu
3TOM HyﬁJII/IpYIOTCH 3aMeThTe, UTO quote_literal Bo3BpamaeT NULL, Korma Ha BXO[ el Iie-
pemaétcs ctpoka NULL; ecnu 3Ke HYKHO IIOJIYyYUTh ITPEACTaBIIeHUE U TAaKOI'0 apryMeHTa, JIy4-
1I1e UCIOJIb30BaTh quote_nullable . CM. Takxke [Ipumep 41.1.

quote_literal (E'O\'Reilly") - '0O'"'Reilly'

quote_literal (anyelement ) - text
HepeBOJII/IT OJAaHHOE 3HAa4YE€HUueE B TEKCTOBBIHA BUO U 3aKJIIO4YAET B aHOCTpO(lJBI KaK TEeKCTOBYIO
cTpoKy. CHMBOJIL anocTpod 1 o6paTHas Kocas YepTa IIPK 3TOM AyOIUPYIOTCA.

quote_literal (42.5) - '42.5"

quote_nullable (text ) - text
ITpeo6pa3yeT apryMeHT B CTPOKY, ITOAXOOSIIYIO /ISl MCIIOJIb30BaHUS B KaueCTBE TEeKCTOBOM
KoHCTaHTH B SQL-onepatope; ipu stoM ansa aprymenta NULL Bo3BpalaeTcst cTpoKa NULL.
CumBoJIH antocTpod u obpaTHasd Kocas 4yepTa OyOIMPYIOTCS OOMXKHEIM 00pa3oM. CM. TakXke
[Tpumep 41.1.

quote_nullable (NULL) - NULL

quote_nullable (anyelement ) - text
ITepeBomuT maHHOE 3HAaYEHUE B TEKCTOBBIM BUA U 3aK/II0YaeT B alloCTPO(dEI KaK TEKCTOBYIO
CTPOKY, I1pu 3ToM AJid aprymeHTa NULL Bo3BpaliaeTcst cTpoka NULL. CUMBOJIBEL altocTpod U
obpaTHas Kocasl 4yepTa OyOIupyIoTCs OOIKHEIM 00pa3oM.

quote_nullable (42.5) - '42.5"

regexp_match (stringtext,patterntext[,flagstext])-atext[]
B03Bpa1.uaeT nmogxopgsimue IIOOCTPOKH, IIOJIYYEHHBIE U3 ITEPBOTI0 BXOXKIOEHUSA PEeryjasadpHOro BhI-
paxenus POSIX B cTpoke string; cM. [logpa3mern 9.7.3.

regexp_match ('foobarbequebaz', ' (bar) (beque)') - {bar, beque}

regexp_matches ( stringtext, patterntext [, flags text ]) - setof text[]
Bo3zBpaiijaeT nMogxonAIliye MOACTPOKHU, IOJIydeHHBIE U3 IIEPBOT0 BXOXKOEHUS PETYISIPHOTO BHI-
paxenus POSIX B CTpOKe string WU U3 HECKOJIBKUX BXOXKIOEHUHN, €CJIN MCIIOJIb30BaH ¢iar g;
cMm. [Togpa3zpmen 9.7.3.

regexp_matches ('foobarbequebaz', 'ba.', 'g') -

{bar}
{baz}

regexp_replace ( stringtext, pattern text, replacement text [, flags text |]) - text
3aMeHsIeT HOOXOOSIINe IONCTPOKH, IMTONyYEeHHbIE U3 IIEePBOT0 BXOKIEHUS PETYJISIPHOTO BhIpa-
xkeHusa POSIX unu nogxonsIiiye IOACTPOKY U3 HECKOIBKUX BXOKAEHUM, €CIIU UCIIOIb30BaH
¢bmar g; cMm. IMTompasmen 9.7.3.

regexp_replace ('Thomas', '.[mN]a.', 'M") — ThM

regexp_split_to_array ( string text, pattern text [, flags text ]) - text[]
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DyHKIIUS
Onucanue
IIpumep(n1)

Pa3penseT comepkuMoe string Ha 3JIEMEHTEl, UCIIONb3Yys B Ka4eCTBe Pa3meNuTenNs peryisap-
HOoe BrIpaxkeHue POSIX; cum. [Toopasgen 9.7.3.

regexp_split_to_array('hello world', '\s+') - {hello,world}

regexp_split_to_table ( string text, pattern text [, flags text ]) - setof text
Pasgenser COOEePXKUMOE string Ha 9JIEMEHTHI, NCIIOJIb3YysI B KAYECTBE PA3[eJIuTeNsd Peryisp-
Hoe BrIpaxkenue POSIX; cMm. [Togpasgen 9.7.3.

regexp_split_to_table('hello world', '\s+') -

hello
world

repeat ( string text, number integer ) —» text
[ToBTOpPSsIET COmEPXKUMOE string YKa3aHHOE YUCIO (number) pas.

repeat ('Pg', 4) - PgPgPgPg

replace( stringtext,frmﬂtext,totext) - text
3aMeHsIeT BCe BXOXKOEHUSA B st ring MOOCTPOKMU from IIOOCTPOKOH to.

replace ('abcdefabcdef', 'cd', 'XX') - abXXefabXXef

reverse (text ) -» text
HepeCTaBJ'IHeT CHMBOIJIBEL B CTPOKE B 06paTHOM IIOpdAOKe.

reverse ('abcde') - edcba

right ( string text, n integer ) —» text
BosBpamaeT nocnegHue n CUMBOJIOB B CTPOKe. Korma n MeHbIle HyJisI, BO3BpaWlalTCsa BCE
CUMBOJIHI CIIpaBa, KpOMe IIePBHIX |n|.

right ('abcde', 2) - de

rpad ( string text, length integer [, fill text]) - text
HOHOHHHGT CTPOKY string CIIpaBa OO OJIMHBI length CUMBOJIaMHU fill (HO YMOJI9YaHHUIO HpOﬁe-
namu). Ecu myivHa CTPOKH yKe Oonblle 3afaHHON, OHa 06pe3aeTcs.

rpad('hi', 5, 'xy') - hixyx

rtrim ( string text [, characters text]) - text
YoanseTr HaubGOoIBIIYIO IIOACTPOKY, COmePKalllyio TOJIbKO CUMBOMLI characters (II0 yMoOI4da-
HUIO ITPOOEEl), C KOHIIA CTPOKU string.

rtrim('testxxzx', 'xyz') - test

split_part ( stringtext, delimiter text, n integer ) - text
Pa3ﬂeﬂ5{eT CTPOKY string IO CHUMBOJIY delimiter BO3BpaAllla€T 3JIEMEHT I10 3aaHHOMY HO-
Mepy (cumras c 1).

split_part ('abc~@~def~@~ghi', '~@~', 2) - def

strpos ( string text, substring text ) —» integer
BO3Ban_IaeT Ha4aJIbHYIO ITO3UIINIO IIEPBOI'0 BXOXKIOEHU A substring B CTPOKe string nubo 0,
ecCJIM TaKoro BxoxpeHus HeT. (Eff momoOHa (bYHKI_[I/ISI position( substring in string), HO
obpaTuTe BHUMaHHe Ha APYroi MOPsfAoK apryMeHTOB.)

strpos ('high', 'ig') - 2

substr(stringtext,startinteger[,countinteger])—+text
H3Bnekaer us string IIOACTPOKY, Ha4YMHaA C IIO3UIIUHU start, JI[J'IHHOfI OO0 count CUMBOJIOB (ec—
T 3TO 3Ha4UeHUe yKa3aHo). (Eif paBHO3HauHa PyHKIUSA substring( string from start for
count).)

substr ('alphabet', 3) — phabet
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DyHKIIUS
Onucanue
IIpumep(n1)

substr ('alphabet', 3, 2) - ph

starts_with ( stringtext, prefixtext ) - boolean
BoaBpamiaeT true, €CJI CTPOKA string HAYMHAETCS C MOJICTPOKU prefix.

starts_with('alphabet', 'alph') -t

to_ascii ( stringtext ) - text

to_ascii ( stringtext, encoding name ) - text

to_ascii ( stringtext, encoding integer ) - text
ITpeob6pa3yeT string B ASCII u3 mpyroi KOOUPOBKHY, 3alaBaeMOM 110 UMEHH UJIM HOMepy. B
OTCYTCTBUE yKa3aHUs encoding IOApPa3dyMeBaeTCs KOOUPOBKa 0a3bl JaHHBIX (M Ha IIPaKTUKe
9TO €OUHCTBEHHBIN 110JIE3HBIN BapUAHT UCIIOJIb30BaHMUA). B 0OCHOBHOM CyTh IIpeobpa3oBaHuUsA
CBOOUTCSI K OTOPACHIBAHUIO TUAKPUTHYECKHUX 3HAKOB. DTO ITpeodpa30BaHue MOOOepPKUBAETCS
TOJIBKO [JI51 KOOMUPOBOK LATIN1, LATIN2, LATIN9 ¥ WIN1250. (Opyroe, 6onee rubkoe pelieHue
peanu3oBaHO B MOAYJIe unaccent).

to_ascii ('Karél') - Karel

to_hex (integer) - text

to_hex (bigint ) - text
ITpeo6pas3yeT YKCIIO B IIeCTHAALIaTePUYHOE TIpefiCTaBlIeHue.
to_hex (2147483647) - Tfffffff

translate ( string text, fromtext, totext ) - text
3amMeHseT KaKIObIM CUMBOJI B st ring, BXOOSIINM B MHOXKECTBO from, HA COOTBETCTBYIOIINHI
CHUMBOJI B MHOXKECTBE to. EClIu CTpOKa from OJIUHHEE to, HalileHHBIE B UCXOOHOM CTPOKE JIHIII-
HUEe CUMBOJIBI from YOANSIOTCH.

translate('12345', '143', 'ax') - az2x5

QDYHKI.[I/II/I concat, concat_ws B format IPHHHUMAIOT II€ePEeMEHHOE YHCJIO apI'YMEHTOB, TaK 4YTO UM [OJIs
o0bemuHeHUs UK GOPMaTUPOBAHUS MOXKHO IepeqaBaTh 3HAaYEHUS B BUIe MaCCHBA, IIOMEUYEHHOT' 0 KITIO-
YeBBIM CJIOBOM VARIADIC (cM. [Togpasmen 36.5.5). DmeMeHTHl TaKOTo MaccuBa 00pabaTEIBAIOTC, KaK eC-
7 ObI OHU OBITM OOBIYHBEIMU apryMeHTamMu (yHKIWU. ECIM BMECTO MacCHBa B COOTBETCTBYIOIIEM apry-
meHTe nepenaétcs NULL, GyHKIIMU concat U concat_ws Bo3BpamaioT NULL, a format BOCIPUHUMAET
NULL kak MacCcuB HYJIEBOTO pa3Mepa.

Takxke o0paTuTe BHUMaHHe Ha arperaTHYI0 QyHKIINIO string_agg B Pasmesne 9.21 u QyHKIINK OIS IIpe-
oOpa30BaHUs TEKCTA B bytea ¥ HaobopoT B Tabauie 9.13.

9.4.1. format

OyHKIMS format BEIOAET TEKCT, OT(GOPMATHPOBAHHLIA B COOTBETCTBUHU CO CTPOKOM (hopMaTa, HOmOOHO
dysKIIUYM sprintf B C.

format (formatstr text [, formatarg "any" [, ...] 1)

formatstr — CTPOKA, ONPeIeNsionas, Kak 0ymet ¢hopMaTupoBaThCs pe3ynbTaT. OOBIYHEINA TEKCT B CTPO-
Ke ¢opMaTa HEIMOCPEeOCTBEHHO KONMUPYETCs B Pe3yJibTaT, 3a UCKIIYEHUEM cheuupukamopos ¢dopma-
ma. CrnenudukaTopsl opMaTa OPEACTABIIAIOT CO00M MECTO3AIlOIHUTENH, ONPEIeNsIoNnIie, Kak JOIXK-
HBI (D OPMATUPOBATLCS U BHIBOOUTHCS B pe3ynIbTaTe apryMeHTH QyHKIMY. KaXXObll apTyMeHT formatarg
mpeobpa3yeTcs B TEKCT MO IIpaBUiaM BEIBOa CBOETO THUIIA MAaHHEBIX, a 3aTeM (GOpMaTUPYETCS U BCTaBIIS-
eTCsI B Pe3yIbTUPYIOIIYIO0 CTPOKY COTJIaCHO crelnudukaTopaMm popmara.

Crnemnudukatopsl popMaTa IpegBapsaOTCS CUMBOJIOM $ U UMEIOT QOopMy

$[position] [flags] [width] type
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3mecsh:
position (HeoOsI3aTeILHEIH)

CTpoka Bufa n$, rme n — WHAEKC BHIBOOMMOI'O apryMeHTa. MHpOeKC, paBHBIM 1, BEIOMpPaET IEePBHIM
apryMeHT IIoCJle formatstr. ECIU position ONyCKaeTCs, 10 YMOIYaHUIO UCIIOJIL3YETCSA CIEeAYIOLInii
apryMeHT II0 IIOPSAOKY.

flags (HeoOsI3aTeIbHEIN)

HononHuTenbHLIE Q1ary, yipasisoinre GopMaTUpoBaHUEM OaHHOTO cnenudukaTtopa. B HacTosmiee
BpeMsd IOAePKUBAETCS TOJILKO 3HAK MUHYC (—), KOTOPHIM BEIpaBHUBAET pe3yJbTaT crenudukaTopa
10 J1IeBOMY Kparo. IToT diar paboTaeT, TOIBKO eCIU TaKXKe OIpenesieHo IIojie width.

width (Heo0Os13aTeIbHBIN)

3amaéT MUHUMAaAbHOe YUCIIO0 CUMBOJIOB, KOTOPOe OymeT 3aHUMaTh pe3ynbTaT JaHHOTO crenuduKaTo-
pa. BelBoguMoe 3HadeHNe BEIpaBHUBAETCS II0 IIPaBOM UJIM JIEBOM CTOPOHE (B 3aBUCUMOCTHU OT ¢jiara
-) ¢ monoHEHVEM HeO0OXOOUMEIM YHCIJIOM npoOenoB. Eciy mupuHa CIUIIKOM Maja, OHa IIPOCTO MUT-
HOPHUPYETCS, T. €. pe3yJibTaT He ycekaeTcs. [lupuHy MOKHO 0003HAUUTH IIOJIOKUTEJIBHEIM LIEJTEIM,
3BE3MIOYKOM (*), TOrma mupruHa OyoeT monydeHa U3 CIEeOyIONIero apryMenTa GyHKIIUY, UITU CTPOKOM
BUIA *n$, TOTAA IMpPUHA OyAeT 3aJaBaThCs B n-OM apryMeHTe (QPyHKIIUH.

Ecnu mmpuHa nmepemaéTcs B apryMeHTe (QYHKIIMM, 9TOT apryMEHT BBIOMpPAETCS OO apryMeHTa, MC-
TIOTIb3yeMOT0 OISl clielnduKaTopa. ECIu apryMeHT IIMPHUHB OTPUIIATENILHLIN, pe3ysbTaT BeIPaBHU-
BaeTCs IO JIEBOM CTOPOHE (Kak eciiu Obl OB YKa3aH ¢Jiar —) B paMKax ITOJIs IIUHBL abs(width).

type (00sI3aTEIbHBIH)

Tun CHeI.[I/I(I)I/IKaTOpa ommpeneidaeT npeo6pa3OBaHHe COOTBETCTBYIOIIIETI'O BEIBOOMMOI'O 3HAYEHUA. ITog-
OEP2XKHNBAIOTCA CIIEeOYIOIIUue TUIIbL:

* s dopMaTHUpPyeT 3HaUYEHUE apryMeHTa KakK IIPOoCTyIo CTPOKy. 3HaueHrue NULL npencTaBisieTcs
IIyCTOM CTPOKOMH.

* I obOpabaThiBaeT 3Ha4YeHUE apryMeHTa Kak SQL-ugeHTudUKaTOP, NPU HEOOXOOUMOCTH 3aKJTio4ast
ero B KaBuuku. 3HaueHre NULL st Takoro rmpeodpa3oBaHus CYUTAETCS OIMMOOYHEIM (TakK XKe,
KakK ¥ OJIst quote_ident).

* 1, 3aK/I04UaeT 3HauYeHNe apryMeHTa B annocTpodrl, Kak cTpoKy SQL. 3uauenue NULL BEIBOOUTCS
OyKBaJIbHO, KaK NULL, 6e3 KaBhIYeK (TakK ke, KakK U C quote_nullable).

B gomonHeHMe K CHeI_II/I(l)I/IKaTopaM, OIIMCaHHBIM BHIIIE, MO2KHO HCIIOJIB30BATE CIIEHNIIOCIIEd0BATEIIbHOCTD
%%, KOTOpasi IPOCTO BEIBEOET CUMBOII %.

HeckombK0o TpuMepoB IPOCTHIX IpeoOpa3oBaHuii popmara:

SELECT format ('Hello %s', 'World');
PesynpTar: Hello World

SELECT format ('Testing %s, %s, %s, %%', 'one', 'two', 'three');
Pesynrrar: Testing one, two, three, %
SELECT format ('INSERT INTO %I VALUES(%L)', 'Foo bar', E'O\'Reilly'");

Pesynprar: INSERT INTO "Foo bar" VALUES('O''Reilly')

SELECT format ('INSERT INTO %I VALUES(%L)', 'locations', 'C:\Program Files');
Pesynprar: INSERT INTO locations VALUES('C:\Program Files')

Cnepyrolye IpuMepsl UILIIOCTPUPYIOT UCIIOIb30BaHUe oM width U (ara —:

SELECT format ('|%10s]|"', 'foo');
PezynbrTar: | foo|
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SELECT format('|%-10s|', 'foo');
Pesynrbrar: |foo \

SELECT format('|%*s|', 10, 'foo');
Pesynbrar: | foo|

SELECT format('|%*s|', -10, 'foo');
Pesynrbrar: |foo \

SELECT format('|%-*s|', 10, 'foo');
Pesynrbrar: |foo \

SELECT format('|%-*s|', -10, 'foo');
Pesynrbrar: |foo \

9Tu MpUMepPH TOKA3bIBAIOT MPUMEHEHME MOJIeN position:

SELECT format ('Testing %3$s, %2$s, %1$s', 'one', 'two', 'three');
Pesynprrar: Testing three, two, one

SELECT format ('|%*2S$s|', 'foo', 10, 'bar');
PesynprTar: | bar|

SELECT format ('|%1$*2$s|', 'foo', 10, 'bar');
PesynprTar: | foo|

B ornuune ot craHpmapTHOU dyHkuuu C sprintf, yHKIHNS format B Postgres Pro mossosnsieT KOMOUHU-
poBaTh B OMHOM CTPOKe creludUKaTOPH C MOJIIMU position U 6e3 HuX. Crnenudukatop dopmara 6e3
TIOJIST position BCeTOa UCIIONIb3yeT CIEOVIOIINN apryMeHT II0CjIe MocaeqHero BeibpanHoro. Kpome toro,
byHKIHMSA format He TPpebyeT, YTOOHI B CTPOKEe (hopMaTa MCIIOTb30BaIUCh BCE apryMeHTHl QYHKIUU. [1pu-
Mep 3TOTO MOBEIEHUS:

SELECT format ('Testing %3$s, %2$s, %s', 'one', 'two', 'three');
Pesynprrar: Testing three, two, three

CrnenudukaTopsl popMaTa $I U 3L 0COOEHHO MOJIE3HBI [/ 6€30IIaCHOTO COCTABIIEHUS OUHAMHYECKHX
onepaTtopoB SQL. CMm. [Tpumep 41.1.

9.5. DYHKUMM U onepaTopbl ABOUYHBLIX CTPOK

B aToM pa3pgerie onuckBalOTCAI GYHKIMU U OTIePaTOPH! A1 PaboThl C IBOMYHLIMU CTPOKAMU, TO €CTh CO
3HQUEHUSIMU TUIIa bytea. MHOTHE U3 HUX UAEHTUYHE 10 QYHKITMOHAILHOCTH U CUHTAKCUCY ONMMCAaHHBEIM
B IIpefbIOyiIeM pa3nesie GYHKIUAM, IpefHa3HaYeHHBIM /I TEKCTOBBIX CTPOK.

B SQL omnpepeneHb HECKOIBKO CTPOKOBEIX QYHKIINMI, B KOTOPHIX apTyMEHTHI Pa3fesiaioTCAa He 3alATEIMHU,
a KJII04YeBbHIMU croBaMu. [TompoGHee 9To onmcaHo B Tabmuie 9.11. Postgres Pro Takxke mpemocTaBisieT
BapHaHTH 9TUX QYHKIIUHN C CHHTAKCUCOM, OOBIYHBIM A1t QyHKIUM (cM. Tabmuiry 9.12).

Ta6mauoa 9.11. SQL-pyHKIIUM ¥ onepaTopsl IjIsi pad0ThI C ITBOUYHBLIMH CTPOKaMH

dyHKIMsI/onIepaTop
Onucanue
IIpumep(n1)

bytea | | bytea - bytea
COGJII/IHHGT OBe NBOUYHEIE CTPOKH.

'"\x123456"'::bytea '"\x789%a00bcde'::bytea - \x123456789a00bcde

bit_length (bytea) - integer
Bo3zBpairaert 4ncio 6UT B JBOMYHOM CTPOKe (3TO YHCIIO B 8 pa3 GoJbIIe octet_length ).
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DyHKIUsI/onIepaTop
Onucanue
IIpumep(n1)

bit_length('\x123456'::bytea) - 24

octet_length (bytea) - integer
Bo3zBpairaet 4mcio 6aiT B IBOMYHOI CTPOKE.
octet_length ('\x123456"'::bytea) -3

overlay ( bytes bytea PLACING newsubstring bytea FROM start integer [FOR count integer]) -
bytea
3aMeHseT MOACTPOKY B bytes, HAUUHAA ¢ 6aliTa C HOMEPOM start, OJIUHOM count 6alT, Ha
MOMCTPOKY newsubstring. B OTCYTCTBHE IMapaMeTpa count KOJIUYECTBO 3aMeHSIeMbIX 6aiTOB
onpenensieTcs OJUHOU newsubstring.
overlay ('"\x1234567890"'::bytea placing '\002\003'::bytea from 2 for 3) -
\x12020390

position ( substringbytea IN bytes bytea ) —» integer

BO3BpaI_T_IaeT HAQ4YaJIbHYIO IIO3UINIO IIEPBOI'0 BXOXKOEHUA substring B bytes nu6o 0, ecrmu Tako-
'O BXOXKIOEeHHUA HET.

position ('\x5678"'::bytea in '\x1234567890'::bytea) - 3

substring ( bytes bytea [FROM start integer] [FOR count integer]) - bytea
H3BnekaeT u3 bytes MOOCTPOKY, HAYHHAA C IIO3ULINUU start (eCHI/I OHa yKa3aHa), HHHHOﬁ oo
count CHMBOJIOB (€CIIA OHA yKa3aHa). IlapaMeTpHl start U count MOTYT OIYCKaThCs, HO He
o6a cpasy.

substring ('\x1234567890"'::bytea from 3 for 2) - \x5678

trim ( [BOTH] bytesremoved bytea FROM bytes bytea ) —» bytea
YnansieT HauGOoJIBIINYI0 CTPOKY, COOEePZKaIIyo TOJILKO OalTH, 3afjaHHbLIE B IapaMeTpe
bytesremoved, C Ha4alla U C KOHIIA CTPOKH bytes.

trim('\x9012"'::bytea from '\x1234567890'::bytea) - \x345678

trim ( [BOTH] [FROM] bytes bytea, bytesremoved bytea ) - bytea
IT0 HeCTaHJIapTHBIfI CHUHTAKCUC BRI30BA trim()

trim(both from '\x1234567890'::bytea, '\x9012'::bytea) - \x345678

B PostgreSQL ecTs u gpyrue GyHKIINU OIS PaOOTH C BOMYHBIMU CTPOKaMH, IIepeuncieHHbie B Tabmu-
e 9.12. HekoTophle U3 HUX UCIIONb3YIOTCS B KaYeCTBe BHYTPEHHEN peain3aliii CTaHAapTHHIX GYHKITUN
SQL, nmpuBenéHHLIX B Tabnuie 9.11.

Ta6maunoa 9.12. [Ipyrue ¢pyHKIUHU 0711 paboThI C IBOUYHBIMH CTPOKaMH

DOyHKIIUA
Onucanue
IIpumep (bI1)

btrim ( bytes bytea, bytesremoved bytea ) — bytea
YpoanseTr HauGOJBIIYI0 CTPOKY, COOePzKalllylo TOJIbKO OAMTH, 3aJaHHbLIE B IapaMeTpe
bytesremoved, C Ha4alla U C KOHIIA CTPOKH bytes.

btrim('\x1234567890"'::bytea, '\x9012'::bytea) - \x345678

get_bit (bytesbytea, nbigint ) - integer
H3BIeKaeT U3 ABOMYHOU CTPOKM OUT C HOMEPOM 1.
get_bit ('\x1234567890": :bytea, 30) 1

get_byte ( bytesbytea, ninteger ) - integer
H3BnekaeT u3 JBOMYHOM CTPOKHU OAWT C HOMEPOM N.
get_byte ('\x1234567890"'::bytea, 4) - 144
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DyHKIIUS
Onucanue
IIpumep(n1)

length (bytea ) -» integer
Brrmaét ymcio 6aiT B ABOMYHOM CTPOKE.
length ('\x1234567890"'::bytea) - 5

length ( bytes bytea, encoding name ) — integer
BrimaéT 4HCI0 CUMBOJIOB B IBOMYHOM CTPOKE, B IIPEIIOJIOKEHNY, YTO OHA COOEPXKUT TEKCT B
KOOUPOBKE encoding.

length('jose'::bytea, 'UTF8') - 4

md5 ( bytea ) - text
Brrancnsier MD5-xelll fBOMYHON CTPOKHU U BHIAAET Pe3yJIbTaT B IIIEeCTHAAIlaTEPUYHOM BHTE.
md5 ('Th\000omas'::bytea) - 8ab2d3c9689%9aafl18b4958c334c82d8bl

set_bit ( bytesbytea, nbigint, newvalue integer ) - bytea
YcTaHaBnIuBaeT B OBOMYHOM CTPOKE [jisi OMTa C HOMEPOM N 3HAaYeHUe newvalue.
set_bit ('\x1234567890'::bytea, 30, 0) - \x1234563890

set_byte ( bytesbytea, n integer, newvalue integer ) —» bytea
YcraHnaBnuBaeT B IBOUYHOMU CTPOKe [Jig 6aliTa Cc HOMEpPOM n 3HaYeHue newvalue.
set_byte ('\x1234567890"': :bytea, 4, 64) - \x1234567840

sha224 (bytea ) - bytea
Brruucnser xemt SHA-224 01t ABOUYHOU CTPOKH.
sha224 ('abc'::bytea) - \x23097d223405d8228642a477bda2
55b32aadbcedbdalb3f7e36c9da’

sha256 (bytea ) » bytea
Brruucnser xemr SHA-256 011 IBOUYHOU CTPOKH.
sha256 ('abc'::bytea) - \xba7816bf8f0l1cfeadl4140de5dae2223
b00361a396177a9cb410££f61£20015ad

sha384 (bytea ) - bytea
Brruucnser xemr SHA-384 Oiissi IBOMYHOU CTPOKH.
sha384 ('abc'::bytea) - \xcb00753f45a35e8bb5a03d699%9ac65007
272c32abl0eded1631a8b605a43f£f5bed8086072bale7cc2358baecal34c825a7

sha512 (bytea ) - bytea
Brruucnsiet xeimt SHA-512 ny1si IBOMYHOM CTPOKH.
shab12 ('abc'::bytea) - \xddaf35a193617abacc41734%9ae204131

12e6fade89%9a97ea20a%eeeeb64b55d39a2192992a274fcla836ba3c23a3feebbd
454d4423643ce80e2a%ac94fab4cadof

substr ( bytes bytea, start integer [, count integer] ) - bytea
H3BnekaeT u3 bytes MOOCTPOKY, HAYMHAS C IIO3UIUHU start, OJIUHON OO count GAUT (ecnu
9TO 3HaueHUe yKa3aHo). (Eif paBHO3Ha4YHa GYHKIUA substring( bytes from start for
count).)

substr ('\x1234567890"': :bytea, 3, 2) - \x5678

Ons GyHKIUHE get_byte U set_byte 0alTHl HyMepyeTcs ¢ 0. OYHKIUU get_bit U set_bit HyMepyloT
OUTH cCIpaBa HalleBO; Hanmpumep, 6ut 0 OygeT MeHBIINM 3HaydallluM OUTOM IepBoro Oaiita, a 6uT 15 —
OO0JIBIIIUM 3HAYaAIUM OUTOM BTOPOro OaiirTa.

Ilo HUCTOPHUYECKHUM INIPUYMHaAM q)YHK]_[I/IH md5 BO3BpalllaeT 3HA4YeHHEe B IIeCTHaAllaTepUYHOM BUOE B

TUIE text, Torma Kak ¢yHkuum SHA-2 Bo3BpalllaloT TUI bytea. [ mpeobpa3oBaHus 3HAYEHUS

U3 OJHOTO MIPENCTAaBIIEHWS B OPYTroe HCIONb3yHTe (YHKIUH encode M decode. Hampumep, BBI3BaB
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encode (sha256 ('abc'), 'hex'), BEL IIOJIy4uTe 3Ha4YeHHe B IIeCTHaAlaTepU4YHOM BHOE B TEKCTOBOH
CTPOKe, a decode (md5 ('abc'), 'hex') BBHIOACT 3HAYEHHE bytea.

B Ta6nuie 9.13 moka3aHbl GYHKIMK OJIS IePEeKOOIUPOBAHUS TEKCTA U3 OOHOro HaGopa CUMBOJIOB (KOOHU-
POBKH) B OPYTOH U OJIS MPeOCcTaBIeHUs IPOU3BOJILHEIX JBOUUHBIX JaHHLIX B TEKCTOBOM Bume. I BCcex
9TUX QYHKIIMN apryMeHT WM Pe3ylbTaT THUIIA text COOEPKUT TEKCT B TEKYIIeld KOOUPOBKe Oa3bl JaH-
HBIX, TOTTIAa KaK apryMeHTH WX Pe3ynbTaThl TUIIA bytea comepzkKaT TEeKCT B KOMUPOBKE, 3aaHHOM COOT-
BETCTBYIOIITUM apTyYMEHTOM.

Ta6muoa 9.13. ®yHKUIHMH OJ151 IPeodpa30BaHusi TEKCTOBLIX/IBOUYHBIX CTPOK

DOyHKIHUA
Onucanue
IIpumep (b1)

convert ( bytes bytea, src_encoding name, dest_encoding name ) - bytea
IIpeo6Gpa3yeT OBOMYHYIO CTPOKY, COIEPKAIyI0 TEKCT B KOOUPOBKE src_encoding , B MBOWY-
HYIO CTPOKY C TEKCTOM B KOOMPOBKE dest_encoding (BO3MOXKHEIE BapHaHTH ITpeobpa3oBa-
HUM onrcansl B [Togpasmene 22.3.4).

convert ('text_in_utf8', 'UTF8', 'LATIN1'") - \x746578745f696e5f75746638

convert_from ( bytes bytea, src_encoding name ) — text
ITpeoGpa3yeT ABOMYHYIO CTPOKY, CONEPKAIIYI0 TEKCT B KOTUPOBKE src_encoding , B CTPO-
Ky THUIIa text B KOOUPOBKE 0a3knl OaHHBIX (BO3MO}KHBIe BAapPHUaAHTHI Hpeo6pa30BaHI/II71 OIINCAHEI B
[Togpazpmene 22.3.4).

convert_from('text_in_utf8', 'UTF8') - text_in_utfs8

convert_to ( stringtext, dest_encoding name ) - bytea
[Ipeo6Gpa3yeT CTPOKY THIIA text B KOMUPOBKE 6a3bl JaHHHIX B IBOMYHYIO CTPOKY C TEKCTOM B
KOIMPOBKE dest_encoding (BO3MOXKHEIE BADHAHTEHI IPe0Opa30BaHUii ONMUCaHH B [lompase-
ne 22.3.4).

convert_to ('uexoTopu#i_TexcT', 'UTF8') - \x736£6d655f74657874

encode ( bytes bytea, format text ) - text
[lepeBomuT OBOUYHEIE JaHHBEIE B TEKCTOBOE IIPEACTABIIEHNUE; IOOOEPKUBAIOTCS CIIEAYIOIINE
3HAQUeHUus format: baseb64, escape, hex.

encode ('123\000\001', 'baseb64') - MTIzAAE=

decode ( string text, format text ) - bytea
HepeBOHI/IT OBOWYHEIEC NaHHBIE N3 TEKCTOBOI'O IIPEOCTABIICHHU A ; IIOOOEPXKHNUBAET TE€ 2K€ 3Ha4e-
HUS format, YTO U QYHKIIUS encode.

decode ("MTIzAAE="', 'baseb64d') - \x3132330001

OYHKIMU encode U decode MOANEPKMUBAIOT CIIEOVIOIINE TEKCTOBEIE (OPMATHI:
base64

dopmart base64 onucad B RFC 2045, Pazdese 6.8. CornacHo stomy RFC, 3akogupoBaHHEIE CTPOKHT
pa3buBaioTcs 1mo 76 cuMBoioB. OmHaKO 3aBepinarTcsa cTpoku He cumBonaMu CRLF (kak TpebyeTtcs B
cootBeTcTBUU ¢ MIME), a omHMM CUMBOJIOM KOHIIa CTPOKU. DyHKIUSA decode, C IPYTrOM CTOPOHEL, UT-
HOPHPYET CUMBOJILI IIEPEBOZia KapeTKH, HOBOM CTPOKH, Ipoberkl u Tabynsanuu. Eciu Ha Bxop decode
IIOCTYNalOT HEKOPPEKTHLIE HaHHEEe base64, BO3HMKAET omubKka — B TOM 4YMCJIe, €CJIM OKAa3kIBAETCS
HEKOPPEKTHEIM 3aBeplllalolilee BEIpaBHUBAHUE.

escape

B ¢popmaTe escape HyneBrie 6aiiTH ¥ 6AUTHI C YCTAHOBJIEHHBIM CTaPIIUM OUTOM IEPEBOASTCSA B BOCh-
MepHUYHEIE CIeIoCcIefoBaTenbHOCTH (\nnn), @ oOpaTHasa Kocas yepTa Oyonupyercs. [Ipyrue 6auTo-
Bble 3HAYEHUS MPEACTABNIAIOTCSI B OykBanbHOM Buae. OYHKIUS decode BBIOACT OMMOKY, BCTPETUB
00paTHYIO KOCYIO 4epTy, 3a KOTOPOH He ClIelyeT elleé ofgHa oOpaTHas Kocasi Ui TPY BOCbMEPUYHBIX
uudpe; gpyrue 3HadeHusd OaliTa OHa MPUHUMAaET 6e3 U3MEeHEHUH.
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hex

B dopmaTe hex Kaxpbie 4 OUTa JaHHBIX IPECTABIISAIOTCSA OOHOM IITeCTHAAIlaTEPUYHOM ITUDPOM, OT 0
Io f, IpXU 3TOM IIepBOM UAET UMPpa, IpenacTasaiomas crapime 6uTe. [llecTHagaTepUYHLIE UM PEI
a-f PyHKIMS encode BRIBOOUT B HUXKHEM perucTpe. Tak Kak HauMeHbIIasi eIUHNA JaHHEIX — 6auT (8
0uT), GYHKIMS encode BCEr{la BO3BPAIAeT YETHOE KOJIMYECTBO CUMBOJIOB. ®YHKINSA decode, C APYTO#
CTOPOHEHI, TPUHUMAaET CUMBOJIEL a-f B JIFOOOM peructpe. Ecnu Ha Bx0O QPYHKIMU decode MOCTYIIAIOT
HEKOpPPEeKTHHIEe JaHHbIE, BO3HUMKAET OIMMOKa — B TOM YHCJIEe, €CJIM YMCJI0O CUMBOJIOB OKa3hIBAETCS
HEYETHBIM.

CM. TakxKe arperaTHyio QyHKIIUIO string_agg B Pasmerne 9.21 u ¢pyHKIIMY 07151 PaboThl C 60IBITUMEU 00B-
ekTaMu B Pa3zgene 33.4.

9.6. PYHKUUM U onepaTopbl ANA PpadboTbl C OMTOBBIMMU
CTPOKaMM

B aToM pa3pgerie onuckBalOTCA GYHKIIMU U OTIEPaTOPHL, TpefHa3HadYeHHbIe AJ11 pab0ThH C OUTOBEIMU CTPO-
KaM¥, TO eCTh C JAHHBIMU THUIIOB bit B bit varying. (XOoTs B 3TuX TabiauIlaX yIOMUHAETCS TOJIBKO THII
bit, C HUM IIOJTHOCTBIO B3aUMO3aMeHsIeM TUII bit varying.) [IJ1g GUTOBBIX CTPOK ITOAAEPKUBAIOTCSA O0BIY-
HBIE OTIePaTOPHl CPaBHEHUS, ITOKa3aHHBIe B Tabnuie 9.1, a TakKe omepaToOpH!, MpUBemEéHHbIe B Tabmu-
e 9.14.

Taoiuna 9.14. OnepaTopsl IJisi padOThI C OUTOBHIMH CTPOKaMH

Onepartop
Onucanue
IIpumep(n1)

bit || bit - bit
KoHukaTteHalusa
B'10001" || B'011' - 10001011

bit & bit - bit
Burtosoe U (omepaHObl JOIKHEI OBITH OMUHAKOBOI [JIMHEBI)
B'10001" & B'01101" - 00001

bit | bit - bit
ButoBoe MJIU (omepaHObl OOKHLI OBITH OOUHAKOBOM IITUHBI)
B'10001" | B'01101" - 11101

bit # bit - bit
ButoBoe uckmouaroiiee UJIM (omepaHObl HOIKHB OBITH OOUHAKOBOM IIUHBI)
B'10001" # B'01101' - 11100

Burtosoe HE
~ B'10001' - 01110

bit << integer - bit
BuTOBRBIN COABUT BIIEBO (C COXpaHEHUEM [JINHBI CTPOKHU)

B'10001"' << 3 - 01000

bit >> integer - bit
BuTOBBIM COBUT BIIPaBoO (C COXpaHEHUEM [JINHBI CTPOKH)
B'10001' >> 2 - 00100

HexkoToprie ¢pyHKIMK, paboTaliue ¢ JBOUYHBIMHU CTPOKAaMHU, TakKxKe paboTalT U ¢ OMTOBEIMU CTPOKaMH,
KakK IToKa3aHo B Taomuie 9.15.
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Ta6auma 9.15. ®yHKIHH IJIsI PAa00THI C OUTOBBIMH CTPOKAMH

DyHKIIUS
Onucanue
IIpumep(n1)

bit_length (bit ) - integer
Bo3sBpairaet 4ncio 6UT B OUTOBOM CTPOKE.
bit_length(B'10111") -5

length (bit ) - integer
Bo3zBpairaet 4ncio 6UT B OMTOBOM CTPOKE.
length(B'10111') - 5

octet_length (bit ) - integer
Bo3zBpairaet uncio 6aiT B GUTOBOM CTPOKE.
octet_length(B'1011111011") - 2

overlay ( bits bit PLACING newsubstring bit FROM start integer [FOR count integer]) - bit
3aMeHseT MOACTPOKY B bits, HAYKWHASA C OUTa C HOMEPOM start, IIMHOM count OMT, Ha TOA-
CTPOKY newsubstring. B OTCyTCTBUE IIapaMeTpa count KOJIAYECTBO 3aMeHsIEMBIX out orpene-
JISIeTCS OJINHOU newsubstring.
overlay(B'01010101010101010" placing B'11111' from 2 for 3) -
01111101012010101010

position ( substringbit IN bits bit ) » integer
Bo3BpaiaeT HavaabHYIO MO3UIIUIO IIEPBOTO BXOXKIOEHUS substring B bits mubo 0, ecinu Tako-
'O BXO2KIOEHUdA HEeT.

position(B'010' in B'000001101011") - 8

substring ( bits bit [FROM start integer] [FOR count integer]) - bit
H3Bnekaet u3 bits DOACTPOKY, HaYWHAA C IO3UIUU start (€CIU OHA yKalaHa), OJINHOU [0
count OUT (ecnu OHa yKa3aHa). [lapaMeTpHl start U count MOTYT OIIyCKaThCs, HO He o0a cpa-
3y.
substring(B'110010111111" from 3 for 2) - 00

get_bit (bitsbit, ninteger ) - integer
H3BnekaeT u3 6MTOBOM CTPOKHK OUT C HOMEPOM n; IIEPBHIM (CaMEIH JIeBEIi) 6UT nMeeT HoMep 0.
get_bit(B'101010101010101010", 6) -1

set_bit (bitsbit, n integer, newvalue integer ) - bit
YcTaHaBnuBaeT O OuTa ¢ HOMEPOM n B OMTOBOM CTPOKE 3HAUEHHEe newvalue; IEPBBIN (ca-
MEIH JIeBBIH) OUT umMeeT HoMmep O.

set_bit(B'101010101010101010"', 6, 0) - 101010001010101010

Kpome Toro, 1ensie 3HaYeHUST MOXHO Tpeobpa30oBaTh B THUM bit ¥ 00paTHO. [IpuBefieHre 11eJI0T0 K TUITY
bit (n) 3aKJII0YaETCs B KOMUPOBAHUHY B 3TO 3HaUEHUE MTPaBHIX n 6uT. Korga 1menoe mpuBOAUTCS K OUTOBOM
CTPOKe, UMEIOIIeH AIUHYy OOJIbIlle, YeM pa3Mep 3TOTO IIeI0TO, PEe3yIbTaT OOIMOTHSIETCS CleBa 3HAKOM.
HekoTophie mpuMepHI:

44::bit (10) 0000101100
44::pbit (3) 100

cast (=44 as bit (12)) 111111010100
'1110"::bit (4) : :integer 14

3aMeThTe, YTO IpUBedeHue K Tuny «bit» 6e3 mnuHel OymeT o3Ha4YaTh MPUBENEHUE K bit (1) U B PE3YITh-
TaTe OyOeT MOJTyYeH TOJIPKO OOWH CaMbIM MIIaAIIni OUT Yuca.

9.7. Mouck no wabnoHy
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Postgres Pro mpemmaraeT Tpu pa3HBIX CIIoco0a MOMCKa TeKCTa IO IabJIoOHy: TPAOUuIMOHHBIN OIlepaTop
LIKE s3beika SQL, 60ee coBpeMeHHBIN SIMILAR TO (mo6aBimeHHEBIM B SQL:1999) u perynspHble BHIpaxe-
Huda B cTuie POSIX. IToMrMO IIPOCTEIX OIIEPATOPOB, OTBEYAIOIIUX Ha BOIIPOC «COOTBETCTBYET JIM CTPOKA
aToMy mabnoHy?», B Postgres Pro ects GyHKIUU OIS U3BJIEYEHUS WU 3aMEHBI COOTBETCTBYIOIIUX ITOI-
CTPOK ¥ OIS Pa3fielIeHusl CTPOKH MO0 3alaHHOMY IabJIoHYy.

ITogcka3ka

Ecnu 3Tux BCTPOEHHEIX BO3MOXKHOCTEM OKa3blBaeTCs HeNOCTATOYHO, Bbl MOXKeTe HalucaTb co0-
cTBeHHBIe QyHKIUYU Ha A3bIKe Perl unu Tcl.

BauMaHue

XoTs 4galre BCETo MOUCK IO PETyIsIPHOMY BHIPAXKEHUI0 ObIBAET OYE€Hb OBLICTPHIM, PETYISIPHLIE BHI-
paxeHust OLIBAIOT ¥ HACTOMBKO CIOKHBEIMU, YTO UX 06paboTKa MOXKET 3aHSITh IPUINYHOE BPEMS U
00BEM TTaMATH. [T09TOMY OomlacaTech MabGIOHOB PETYISPHBIX BHIPAXKEHUH, TTOCTYITAIOIIUX U3 HEO-
BEPEHHBIX UCTOYHUKOB. ECTM y Bac HET APyroro BHIXOHA, PEKOMEHOYETCS BBECTHU TaWM-ayT AJIs
0IIepPaTOpPOB.

ITouck c mrabnoHamMu SIMILAR TO HECET Te 3Ke PUCKU 6€30IMaCHOCTH, TaK KaK KOHCTPYKIHUS SIMILAR
TO MPEIOCTaBJIAET BO MHOTOM Te XK€ BO3MOXKHOCTH, UTO 1 PeryJIsipHbIe BhpaxkeHusa B ctuiie POSIX.

TTouck ¢ LIKE Tropasfio IIPoIle, Y4eM [IBa IPyrue BapuaHTa, I03TOMY ero 6e30racHee UCIIOIb30BaTh
C HEeIOBEPEHHBIMU UCTOYHUKAMH I1aOIOHOB ITOKUCKA.

Bce Tpu Bua onepaToOpOB NOKMCKA IT0 MIabI0HY He MOAAePKUBAIOT HeJeTeEPMUHUPOBAHHEIE IIPaBUIa COp-
TUPOBKU. B cinyyae HeOOXOOUMOCTH 3TO OTPAaHUYEHME MOXKHO 000UTH, MPUMEHUB K BRIPAKEHUIO IPYTroe
MTPaBUJI0 COPTUPOBKMU.

9.7.1. LIKE

crpoka LIKE mabmon [ESCAPE crnerncuMBOJI]
crpoka NOT LIKE mabmorn [ESCAPE cnerncuHMBOIM]

BrlpazkeHue LIKE BO3BpalllaeT true, eCjii crpokxa COOTBETCTBYET 3allaHHOMY mabrory. (Kak MOXKHO OBIIO
0XuaaTh, BEIpaxkeHWe NOT LIKE Bo3BpaluaeT false, korma LIKE Bo3BpallaeT true, ¥ Hao60pOT. ITOMY
BEIPAXKE€HUIO PABHOCUJILHO BhIpaXKeHue NOT (cTpoka LIKE mabrioH).)

Ecnu wma6ron HE COOEPXKUT 3HAKOB ITPOIIEHTA U MOOYEPKUBAHUM, Tora M1abJIoH IIPEeaCTaBIsSeT B TOYHO-
CTH CTPOKY ¥ LIKE paboTaeT KakK omepatop cpaBHeHus. [loguépkuBaHue (_) B mabrone IOOMEHsET (BMe-
CTO HEro IoAXOauT) I000¥ CUMBOJI; a 3HAK IIPOILEeHTa (%) mogMeHseT o0y (B TOM YHCIIE U IIYCTYIO)
TIIOCJIeO0BaTEJIFHOCTL CUMBOJIOB.

HeckonbKO IpuMeEpPOB:

'abc' LIKE 'abc' true
'abc' LIKE 'a%' true

'abc' LIKE '_b_ ' true
'abc' LIKE 'c' false

ITpu mpoBepKe 1o mabnaoHy LIKE BCerga pacCMaTPUBAETCs BCS CTPOKa. IT03ToMy, eciti Hy2KHO HalTH I10-
ClIegoBaTeJIbHOCTh CHMBOJIOB I'Tie-TO B CEPeIrHe CTPOKH, IIabJIOH HOIKEeH HaUMHATHCSA M 3aKaHYUBAThLCSI
3HaKaMH IIPOIIeHTa.

Yrto6nl HaWTU B CTPOKEe OYKBaJIbHOE BXOXK[eHMWEe 3HaKa IIPOIeHTa MU MOgUYEPKUBAHUS, IIepel COOTBET-
CTBYIOIIIMM CHMBOJIOM B mabnone HYXKHO JH00aBUTh CHEIICUMBOJI. I10 YMOJIYaHHIO B KQUECTBE CIIEI[CMBO-
71a BEIOpaHa oOpaTHas Kocasi 4epTa, HO C IIOMOIIBIO IIPEeIIoKeHUsI ESCAPE MOXHO BBIOpaTh U OPYTOMH.
YT0OBI BKIIIOYHUTH CIIEIICMBOJI B ITa0JIOH IIOKMCKA, IPOOYyOIUPYHATE €ro.
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IIpumeuanue

Ecnu nmapametp standard conforming strings BBIKJTIOYEH, KaXKOLIM CUMBOJI 06paTHOM KOCOM Yep-
THI, 3alIUCLIBAEMbBIY B TEKCTOBOM KOHCTAHTEe, Hy>KHO TyOnupoBaTh. I[TompobHee 3TO omucaHo B ITof-
paspgene 4.1.2.1.

Tak>ke MOXKHO OTKa3aThCS OT CHEIICUMBOJIa, Halucas ESCAPE "', HpH 9TOM ME€XaHH3M CIIelIIoCiIegoBa-
TeJIbHOCTEN CbaKTI/I‘IeCKI/I OTKIIIOYa€eTCsA U MCIIOJIb30BATh 3HAKU IIPOLIEHTAa U HOJ:[‘-IépKI/IBaHI/IH 6}7KBaJ'H:HO
B 1m1abI0HE HEb3S.

CornacHo ctaHmapty SQL, oTCcyTCTBUE YKa3aHUs ESCAPE O3HAa4YaeT, YTO CIIEICUMBOJI He oIpenesieH (To
eCThb CIIeIICUMBOJIOM He OymeT obpaTHas Kocas depTa), a IycToe 3HadeHUe B ESCAPE He [OIIyCKaeTCsd.
Takum 06pa3oM, B 9TOM oBefieHue Postgres Pro HeCKOIbKO OT/IMYAEeTCsI OT OTOBOPEHHOI'0O B CTaHAPTE.

BMecTo LIKE MOXKHO HCIIOJIb30BaTh KJIIOYEBOE CJIOBO ILIKE, YTOOBI MOUCK OBLI PErUCTP-HE3aBUCUMBIM
C V4ETOM TeKyIleM SI3BIKOBOM Cpedbl. DTOT OIllepaTop He omucaH B cTaHmapTe SQL; 3To paciupeHue
Postgres Pro.

Kpome Toro, B Postgres Pro ects omepatop ~~, paBHO3HA4YHBIN LIKE, U ~~*, COOTBETCTBYIOIIUN ILIKE.
EcTh TakKe OBa omepaTtopa !~~ 4 ! ~~*, IpeAcTaBasionyue NOT LIKE M NOT ILIKE, COOTBETCTBEHHO. Bce
9TH OIIEPATOPHI OTHOCSITCS K 0co0eHHOCTSIM Postgres Pro. Bel MoxkeTe yBUIOETh UX, HAallpUMeE], B BEIBOJIE
KOMaHAOH EXPLAIN, TaK Kak IIpu pa3bope 3ampoca IpoBepKa LIKE U ITOg00HBIE 3aMEHSIOTCS UMH.

®pa3bl LIKE, ILIKE, NOT LIKE ¥ NOT ILIKE B cuHTakcuce Postgres Pro o6nr4HO 00pabaThIBAaIOTCS KAk
OIepaTophl; HalpPpUMeP, UX MOXKHO MCIONb30BaTh B KOHCTPYKUUAX sopaxenue oneparop ANY (monsepa—
xeHne), XOTS MIPEIIoKeHne ESCAPE 3Iech [0OaBUTH HEJTb3s1. B HEKOTOPEBIX OCOOHIX CIydYasiX BCE XKe MOXKeT
noTpeboBaTLCSA MCIIOIb30BAThL BMECTO HUX HHXKeJIexXKalllie OIepPaTOoPHI.

Takxke oOpaTHTe BHMMAaHHE Ha OIlepPaTOpP MPOBEPKM Ipedukca ~@ ¥ COOTBETCTBYIOUIIYIO (DYHKITHUIO
starts_with, KOTOpBIE MOJIE3HEL B CJIy4asx, KOI'Ja HY>KHO IPOU3BECTU CONOCTaBIIeHUE TOJILKO C Haya-
JIOM CTPOKH.

9.7.2. PerynsapHbie Bbipa>XeHUa SIMILAR TO

crpoka SIMILAR TO mabmon [ESCAPE crnenCcHMBOJMI]
crpoka NOT SIMILAR TO mabmorn [ESCAPE crnencumMBOMI]

OmepaTop SIMILAR TO BO3BpalaeT true unu false B 3aBUCHMOCTH OT TOTO, COOTBETCTBYET JIX JaHHAs
cTpoka mabnony unu Het. OH paboTaeT MoJoOHO omepaTopy LIKE, TOMBKO ero I1abIoHbl COOTBETCTBY-
10T ONPefeNeHnI0 PETYISIPHBIX BEIpaXkeHui B cTanmapTe SQL. Perynsipubie Bripaxkenusi SQL mpencTas-

JISTIOT COOOM TI0GOMBITHRIM THOPUI CUHTAaKCcUCa LIKE C CHHTAKCUCOM OOBIYHBIX PETYIISIPHBIX BEIPAKEHUN
(POSIX).

Kak u LIKE, ycimoBue SIMILAR TO MCTHHHO, TOJIBKO €CJIY I1abJI0H COOTBETCTBYET BCEM CTPOKE; 3TO OTIIHU-
YaeTCs OT YCJIOBUU C PETryJISPHLIMU BHIPAXKEHUSIMH, B KOTOPHIX I1a6I0H MOXKET COOTBETCTBOBATH JIIO00M
YacTH CTPoKU. TakxkKe nomo6HO LIKE, SIMILAR TO BOCHPHUHMMAET CUMBOJILI _ M $ KaK 3HAKU IMOOCTAHOB-
KU, IOOMEeHsIoIe 1000 OOWH CUMBOJI U TI00YI0 IOICTPOKY, COOTBETCTBEHHO (B PETryJISIPHBLIX BhIpa-
xKeHuax POSIX UM aHATIOTHYHBEI CHMBOJIBL . H . *).

IToMmuMoO cpencTB onucaHus mabI0HOB, I03aMMCTBOBAHHBIX OT LIKE, SIMILAR TO IMOAJAEPXKUBAET CIIEdy-
I0IIMe MeTaCUMBOJIHI, YHACJIeOOBaHHbIE OT PETYIAPHEIX BhIpaxkeHui POSIX:

* | 03HaA4aeT BLIGOP (OMHOTO M3 IBYX BAPUAHTOB).

* * O3HAYaeT MOBTOpPEHUE IMpedsiayinero snemMenTa 0 u 6oee pas.
* + O3HAYaeT MOBTOpPEHME MPedbIayIero snemMenTa 1 u 6oee pas.
* ? 03HAYaeT BXOXOEHMe IpeauayIinero snemMenta 0 unu 1 pas.

* {m} O3HAYaeT IIOBTOPSET MIPEILIAYIIero 3JieMEeHTa POBHO m pas.
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* {m, } 0O3HA4YaeT IIOBTOPEHNE IIPEeABIAYIIero 3J7IeMeHTa m uiu 6ojee pas.
* {m, n} O3HayYaeT IOBTOPEHUE NIPebIAYIIETO 3JIEMEHTa He MeHee YeM m U He OoJjiee 4eM n pas.
* CkoOKU () 00BeIUHSIOT HECKOJIBKO 3JIEMEHTOB B OIHY JIOTUYECKYIO IPYIIIY.

* KeapgpaTHbIe CKOOKH [ ...] 0003HAYAIOT KJIaCC CUMBOJIOB TaK K€, KaK U B PETYJISIPHBIX BEIPAXKEHUIX
POSIX.

OOpaTuTe BHUMaHUe, TOYKA (.) He SABISETCS METAaCUMBOJIOM [IJIs orlepaTopa SIMILAR TO.

Kak u c LIKE, O6paTHa${ KOCasd 4epTa OTMEHET CIIelIMaJIbHOE 3Ha4YeHue J1000T0 U3 9TUX METAaCHMBOJIOB.
Hpe}IHO}KeHI/Ie ESCAPE IIO3BOJISAET BI:IGpaTB JIpyTOﬁ CII€IICUMBOIJI, a 3allUCh ESCAPE '' — OTKa3aThCsd OT
HCIIOJIb30BAHUA CIIEIICUMBOJIA

CormacHo ctaumapty SQL, oTCyTCTBHe yKa3aHus ESCAPE 03HA4aeT, YTO CIIEIICUMBOJI He ONpenesieH (To
eCThb CIeIICUMBOJIOM He OymeT obpaTHas Kocas depTa), a IycToe 3HaueHUe B ESCAPE He [OIYyCKaeTCsd.
Takum 0o6pa3oM, B 9TOM noBefeHue Postgres Pro HeCKONBKO OTIMYAETCs OT OTOBOPEHHOI'0O B CTaHAPTE.

E1mié omHo OTKIIOHEHHWEe OT CTaHOapTa COCTOUT B TOM, YTO CIEAyIoIllas 3a CIeI[CUMBOJIOM OYKBa UIH ITUd-
pa OTKpPBIBAET BO3MOXKHOCTHU CIIEIIIOCIeIOBaTeILHOCTEH, OIpeneTéHHbIX OIS PEeTryIsSPHBIX BEIPaKeHUH
POSIX; cm. Ta6muity 9.20, Tabmuiy 9.21 u Tabmuiy 9.22.

Heckonbko mpuMepoOB:

'abc' SIMILAR TO 'abc' true
'abc' SIMILAR TO 'a' false
'abc' SIMILAR TO '$(b|d)$%' true
'abc' SIMILAR TO '(bl|c)%' false
'—abc-' SIMILAR TO '%$\mabc\M%' true
'xabcy' SIMILAR TO '$\mabc\M%' false

OyHKIMA substring C TpeMs apaMeTpaMH IIPOU3BOOUT U3BJIeUEeHUE IMMOOCTPOKHU, COOTBETCTBYIOIIEH
mabI0Hy PerynaspHoro BeipaxkeHus SQL. DTy QYHKIIMIO MOXKHO BHI3BaTh B CHHTAKCHCE, COOTBETCTBYIO-
mieMm SQL99:

substring(crpoxa from mabmor for cmnerncHMBOJI)
WU B BUIE OOBIYHOM (QYHKUUU C TPEMS apTyMeHTaMu:
substring (crpoka, mabroH, CHEILCHMBOJI)

Kak 1 ¢ SIMILAR TO, yKa3aHHOMY I1a0JIOHY OOJI?)KHA COOTBETCTBOBATH BCSI CTPOKA; B ITPOTUBHOM CIIydae
dbyukIMa He HalgeT HUYero u BepHET NULL. [7151 BhigesieHus: B mmabjioHe TPaHUI] HOOCTPOKU, KOTOpas
MIPENCTaBJIsIET UHTEPEC B COOTBETCTBYIOIIEH 3TOMY IIaGIOHY BXOOHOM CTPOKE, IIaGJIOH MOXKET COHep-
KaTh [IBa CIIEIICUMBOJIa C KaBEIUKaMU (") ITocjie Kaxkaoro. B cnydae ycnenrHoro obHapykeHus mabioHa
9Ta QYHKIIMS BO3BpAIaeT YaCTh CTPOKM, 3aKITIOUEHHYIO MEXKIY 3TUMU Pa3OesIuTesISIMU.

PasmenuTenu «CIelCUMBONI+KaBLYKU» (PaKTUYECKHU Pas3mensioT abjloH substring Ha TPU HE3aBUCH-
MBIX PETYISIPHBLIX BHIPaXXKe€HUS, TaK YTO, HAIIPUMEpP, BEpPTUKalbHas dyepTa (|) B 11000 M3 3TUX TPEX Ya-
CTel IelCTByeT TOJILKO B paMKax 3TOU dYacTu. KpoMe TOro, B ciiydae HEOOHO3HAYHOCTHU B BLIOOpPE IIOT-
CTPOK, COOTBETCTBYIOIINX 3TUM YaCTSAM, IEPBOE U TPEThHE PETYISIPHBIE BEIPAKEHUS CYUTAIOTCS 3aXBaThI-
BaIOIIMMU HaMEHbIIINEe BO3MOXKHEBIE TOoACTPOKHU. (Ha a3bike POSIX MOKHO cKa3aTh, YTO IIEPBOE U TPETHE
perynspHbie BEIPpaXkKeHUsI — «HeKagHbIe».)

B kauecTBe pacmupenusa ctangapTa SQL B Postgres Pro momyckaeTcs yKa3aHue TOJILKO OOHOTO pa3fe-
JIUTEJId, B 3TOM CJIydae TPpeThe PEeryJjidpHOe BhIPpaXKeHHUe CHUTAETCS IIyCThIM; TaK2XKe Pa3faejIuTeJ]Iu MOT'yT
OTCYTCTBOBATh BOBCE, B 9TOM CJIy4Yae IIYCTHIMU CUUTAIOTCS [IEPBOE U TPEThE PETyJIsiPHEIE BEIPAXKEHUS.

HeckonbKo IpUMeEpPOB C MapKepaMH #", BEIOEJISIONIMME BO3BPAIlaeMyl0 CTPOKY:

substring ('foobar' from '$#"o_b#"%' for '#') oob
substring ('foobar' from '#"o_b#"%' for '#') NULL

9.7.3. PerynapHbie Bbipa>xeHus POSIX
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B Tabnuie 9.16 mepeduceHsl BCe CYIIECTBYIOIINE OEePaTOPH! AJIS IPOBEPKU CTPOK PETYIISPHBEIMU BBI-
paxenusamu POSIX.

Tao6auma 9.16. OnepaTopsI peryjiasipHbIX BhIPpazKeHHH

Onepartop
Onucanue
IIpumep(n1)

text ~ text - boolean
ITpoBepKa COOTBETCTBUS CTPOKU PETYIIPHOMY BHIPaXKeHHUIO C YUETOM perucrpa

'thomas' ~ 't.*ma' - t

text ~* text - boolean
ITpoBepKa COOTBETCTBUS CTPOKU PETYIIPHOMY BhIpaXKeHUI0 6e3 y4€Ta perucrtpa

'thomas' ~* 'T.*ma' - t

text !~ text - boolean
HpOBepKa HEeCOOTBETCTBUA CTPOKHU PETYIIAPHOMY BEIPA2KEHUIO C y‘-IéTOM PermcTpa

'thomas' !~ 't.*max' - t

text !~* text - boolean
[TpoBepka HECOOTBETCTBUS CTPOKHU PETrYyIIPHOMY BEIPaXKEHUI0 oe3 yqéTa perucTtpa

'thomas' !~* 'T.*ma' - f

Perynsipurie Bripaxkenuss POSIX npepocTtaBisiioT 60jiee MOIIHBIE CPEMCTBA ITOUCKaA I10 I1aboHaM, YeM
oIepaTopsl LIKE U SIMILAR TO. Bo MHOrux komanzgax Unix, TakuX Kak egrep, sed U awk UCIOIb3yeTCs
SI3BIK TaGJI0HOB, ITOXOXKUY Ha ONUCAaHHBIN 3[0€ECh.

PerynspHoe BEIpazkeHHe — 3TO IIOCJIEN0BAaTENLHOCTE CHMBOJIOB, IIPeACcTaBisoomas cobol KpaTkoe ope-
ImeJieHNe Habopa CTPOK (pezayn1apHoe MHoxcecmao). CTpoKa CUUTaeTCs COOTBETCTBYIOIIEN PETYIAPHOMY
BEIPaXKEHUIO, €CJIU OHAa SIBJISIETCS YJIEHOM PEeryJIIpHOIO0 MHOXKEeCTBa, OIIMCEIBAeMOI'0 PEryIAPHLIM BEIPa-
xeHueM. Kak ¥ it LIKE, CHMBOJIH ITa610Ha HEIIOCPEACTBEHHO COOTBETCTBYIOT CUMBOJIAM CTPOKH, 3a
HUCKJIIOUEHNEeM CIlellMajIbHBIX CUMBOJIOB SI3bIKa PETYJIAPHEIX BEIpaKeHuu. [Ipu 3TOM CreliCUMBOJIEL PEry-
JISPHBIX BHIPA’KEHUM OTIMYAETCS OT CIEIICUMBOJIOB LIKE. B oTnuyme oT mabroHOB LIKE, PETYIIIpPHOE
BBIpaZKeHHE MOXKET COBHAMATh C JIF000M YacThI0O CTPOKH, ECJIM TOJIBKO OHO He IIPUBSI3aHO SBHO K Hadasy
/WU KOHIy CTPOKHU.

HeckonbKO IpuMeEpPOB:

'abed' ~ 'bc! true

'abcd' ~ 'a.c' true — TOYKEe COOTBETCTByerT JIOO0OH CHMBOJ

'abcd' ~ 'a.*d' true — * obo3HayaeT NOBTOPEHHE NPENEymero 2JeMeHTa mabmoHa
'abcd' ~ '"(b|x)"' true — | os3Hauvaer HJIH npung rpynmnel B CKOOKAax

'abcd' ~ '7?a! true — * npuBg3blBaeT mablIOH X Hadyaly CTPOKH

'abcd' ~ ""(blc)' false — coBmageHHe He HAHOEHO OO NPHYHHE [NPHBI3KH X Haydaly

Bonee moapo6HO A3LIK m1ab10HOB B cTiyie POSIX onucan HuXKe.

OYyHKIUSA substring C OByMd IIapaMeTpaMy, substring (crpoxa from mabmon), U3BJIEKaET IIOACTPOKY,
COOTBETCTRBYIOIIYIO IabI0Hy perynspHoro Bepaxenus POSIX. Oxna Bo3BpalaeT IEPBEIM YparMeHT TEK-
CTa, moagxomsInui maboHy, eclii TaKOBOM HaxomuTcs B cTpoke, mubo NULL B mpoTtuBHOM ciydae. Ho
ecnu m1abJIoOH COOePKUT CKOOKM, OHa BO3BpalllaeT IIEPBOE IOABLIPaXKeHNWe, 3aKTI0YEHHOE B CKOOKHU (TO,
KOTOPOe HAauyMHAeTCs C CaMOU IIePBOM OTKpPHIBAIOINIEeH CKOOKM). EC/IM BEI XOTHTE MCIOIbL30BAaTh CKOOKH,
HO He B TaKOM 0CO00M pezKuMe, MOKHO IIPOCTO 3aK/II0YUTh B HUX BCE BhIpazkeHUe. Eciu xe BaM HY2KHO
BKJIFOUUTH CKOOKHU B I1aGJI0OH [0 IMOABHEIPAXKEHMS, KOTOPOE Bl XOTUTE M3BJI€Yh, 3TO MOXKHO CHeJlaTh, UC-
O3yl TPYIIIEL 6€3 3axBaTa, KOTOPhIE OYIYT OMKMCAHBI HUXKE.

HeckonbKO IpuMeEpPOB:

substring('foobar' from 'o.b') oob
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substring('foobar' from 'o(.)b"') o

<DyHKHHH regexp_replaceZHOHCTaBHHeT‘prroﬁ TEKCT BMEeCTO HOHCTpOK,COOTBeTCTByKHHHXIHaGHOHaM
perynsapHeX BelpaxkeHui POSIX. OHa UMeeT CUHTaAKCUC regexp_replace(ucxonrasd_crpokxa, mabnoH, 3a—
mena [, ¢narul). Ecnu mcxonrasg_crpoxa He COmepRUT pparMeHTa, MOOXOOSIIEr0 IION mabioH, OHAa BO3-
BpalllaeTcss Hen3MeHHOM. Eciiu ke COOTBETCTBHE HAaXOOUTCS, BO3BPAIIAETCS mcxomHad_crpoka, B KOTO-
poO¥ BMECTO COOTBETCTBYIOIIETO parMeHTa MOACTaBISIETCA samera. CTPOKA zamera MOXKET COTlEPKATh
\n, TOe n — 4ucjo oT 1 mo 9, ykasbIBawIllee Ha UCXOOHBIM (parMeHT, COOTBETCTBYIOIINM n-OMY IIOOBBI-
paxeHHI0 B CKOOKaX, ¥ MOXKET cofepzkaTh 0003HadYeHue \&, YKa3blBalomiee, 94To OymeT BCTaBleH (¢par-
MEHT, COOTBETCTBYIOIINY BCceMy mabioHy. Ecy ke B TEKCT 3aMeHBI HY2KHO BKJIIOUUTH 0OPaTHYIO KOCYIO
yepTy OYKBaJIbHO, cjiefyeT Hanucath \\. B HeoOs3aTeTbHOM MapaMeTpe ¢raru ePegaéTcs TeKCTOBas
CTpOKa, comepxKallas HOJib uiu 6omee ogHOOYKBEHHEIX (JlaroB, MEHSIOINX TOBefeHue QyHKImuu. dnar
i BKJIIOUaeT MOUCK 0e3 yuéTa perucTpa, a ¢jar g yKasbslBaeT, YTO 3aMeHAThCS TOJIKHEI BCe TIOAXOOAIINe
IIOACTPOKH, a He TOJILKO IepBasi u3 Hux. [lomycTuMele ¢Jjiaru (KpoMe g) omucanel B Tabnuie 9.24.

HeckonbKO IpuMeEpPOB:

regexp_replace ('foobarbaz', 'b..', 'X'")
fooXbaz
regexp_replace ('foobarbaz', 'b..', 'X', 'g'")
fooXX
regexp_replace ('foobarbaz', 'b(..)', 'X\1Yy', 'g")
fooXarYXazyY

OYHKIIUS regexp_match BO3BpalllaeT TEKCTOBBI MAaCCHUB M3 BCEX MOOXOMSIIMNX ITOOCTPOK, MOJIYYEHHBIX
U3 IIePBOT0 BXOXKAeHUs ImabioHa perynspHoro BeipaxeHus POSIX B cTtpoke. OHa MMeeT CHUHTAKCHUC
regexp_match(crpoka, ma6rou [, prarul). ECiu BXOXKOeHWE He HAXOOUTCS, pe3yIbTaToM OymeT NULL. Ec-
JIM BXOXKJEHWEe HaXOOUTCSA U mabmox HE COONEPZKUT IMOABLIPa’KeHUM B CKOOKaxX, pe3yyibTaToM OymeT Tek-
CTOBBIM MaCCHB C OOHUM 3JIEMEHTOM, COfIePKalllM ITOACTPOKY, COOTBETCTBYIOIIYIO BceMy 11abimony. Eciu
BXOXKJI€HNE HAXOOUTCS U mabrmox CONEPZKUT IOOBLIPAXKEHUS B CKOOKaX, pe3ynbTaToM OyIOeT TEKCTOBHIHM
MacCCHB, B KOTOPOM n-bBIM 3JI€eMEHTOM OymeT n-0e 3aK/II0OYEHHOEe B CKOOKM ITOOBEIPAXKeHHUE mabroxa (HE
CUYMTAasl «He3aXBaTHIBAIOIINX» CKOOOK; moapoOHee cM. HUXKe). B mapameTpe ¢rary nepenaércsa HeoOs13a-
TeJIbHAas TeKCTOBas CTPOKa, CopepzKalias HOolb uiiu 60jiee OmMHOOYKBEHHBIX (p1aroB, MEHSIOIIUX IOBEIE-
Hue ¢pyHKIuH. JomycTuMeie ¢pyiaru onucansl B Tabmure 9.24.

HekoToprle IpuMepHL:

SELECT regexp_match ('foobarbequebaz', 'bar.*que');
regexp_match

{barbeque}

(1 row)

SELECT regexp_match ('foobarbequebaz', ' (bar) (beque)');
regexp_match

{bar,beque}

(1 row)

B o6111eM ciiydae mpoCTO MOMYyYUTh BCIO HaAeHHYIO MMOACTPOKY UJTH NULL, €CJIM HET COOTBETCTBH S, MOXKHO
MIPUMEPHO TaK:

SELECT (regexp_match ('foobarbequebaz', 'bar.*que')) [1];
regexp_match

barbeque

(1 row)

OYyHKIUS regexp_matches BO3BpaIlaeT HaOOP TEKCTOBBIX MAaCCHBOB CO BCEMH ITOOXOMSIINMU TTOACTPO-
KaMy, IIOJIy4YeHHBIMY B pe3yIbTaTe IPUMEHEHU peryasapHoro Beipaxenusa POSIX k ctpoke. OHa nuMeet
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TOT K€ CUHTAKCHUC, YTO M regexp_match. 9Ta QYHKIUS He BO3BpaIllaeT HUKAKUX CTPOK, €CJTU BXOXKOEHUMN
HET; BO3BpalllaeT OOHY CTPOKY, €CIU HaliJeHO OTHO BXOXKIeHWe U He IepenaH ¢ar g, UJu N CTPOK, eCliu
HaUOeHO N BXOXKAeHUU U nepenaH ¢nar g. Kaxkgas Bo3BpamaeMasi CTpoKa IpefcTaBiisieT COO0M TEKCTO-
BBIM MaCCHB, COOepKallliil BCIO HaMIEeHHYIO ITOACTPOKY MIIX IIOACTPOKU, COOTBETCTBYIOIINE 3aKIIOUEH-
HBIM B CKOOKM ITOIBHIPAKEHUSIM mabroHa, KaK M OIMMCAHHBINA BRIIIIE PE3YIIbTaT regexp_match. OyHKIUS
regexp_matches MPUHUMAET Bce ¢iaru, nokasaHHble B Tabnuie 9.24, a Takke (Jar g, yKa3bsBaloIUi
el BHIOATh BCE BXOXKIEHUS, a He TOJILKO IIePBOE.

HeckonbKO IpUMEPOB:

SELECT regexp_matches ('foo', 'not there');
regexp_matches

SELECT regexp_matches ('foobarbequebazilbarfbonk', '"(b["b]l+) (b["b]l+)', 'g');
regexp_matches

{bar,beque}
{bazil,barf}
(2 rows)

ITogcka3ka

B OONBIIMHCTBE ClIy4aeB regexp_matches () HOOJXKHA HIPUMEHATHCSA C (l)J'Ial“OM g, TaK KaK ecC-
JI1 BaC MHTEPEeCyeT TOJILKO IIePBOE BXOXKeHUe, Ipollle 1 3¢pPeKTUBHEE UCIIOIH30BaTh PYHKIIMIO
regexp_match (). OQHAKO regexp_match () CyIIeCTBYeT TONbKO B Postgres Pro Bepcuu 10 u BriIIe.
B cTaphix Bepcusix 0OLIYHO ITOMEIaan BhI30B regexp_matches () BO BnoxeHHBIM SELECT, Hanpu-
Mep, Tak:

SELECT coll, (SELECT regexp_matches(col2, ' (bar) (beque)')) FROM tab;

B pe3ynbTaTe BBIIAETCS TEKCTOBBIM MACCUB, €CJIM BXOXK[eHHNe HalaeHO, UJIu NULL B IPOTHUBHOM
Cclly4ae, Tak e Kak C regexp_match (). be3 Bnoxernrnoro SELECT 3TOT 3anpoCc He BO3BpalllaeT
HUKaKUe CTPOKH, eCJTH COOTBETCTBHME HE HAaXOOUTCS, a 3TO OOBLIYHO HE TO, YTO HYXKHO.

OyHKIUS regexp_split_to_table pa3menseT CTPOKY, UCIIONb3ys B Ka4eCTBe pa3lennuTeris abJioH pe-
rynsapHoro BelpaxeHus POSIX. OHa uMeeT CUHTAKCHUC regexp_split_to_table(crpoka, mabnon [, pna-
ru]). Ecnu ma6ror He HaXOOUTCS B IIepedaHHON CTPOKe, BO3BpaAlllaeTCs BCS crpoka IeTHKOoM. Eciu Ha-
XOOUTCSI MUHMMYM OOHO BXOXKIEHUe, OJIs9 Ka’KAOI0 TAaKOTO BXOXKIOEHUS BO3BpAIaeTCsa TEKCT OT KOHIIa
IPEenBIOYIIEero BXOXKAeHN (MIN Hadasa CTPOKH) [0 Hadaa BXOXOeHu. [Tocie nocnenHEero HaliieHHOT O
BXOXKIEHHUs BO3BpamaeTcs GparMeHT OT ero KOHIIa OO KOHIIa CTPOKU. B HeoOs3aTelbHOM IIapaMeTpe
pnaru TIepefaéTcsa TEKCTOBask CTPOKa, comepzKalllasi HOJIb uinu 0ojiee OOHOOYKBEHHEIX (jIaroB, MeHSIO-
mux noBegeHue pyHkiuu. ®maru, KOTOpHEe NMoaaepXKUBaeT regexp_split_to_table, onucaHsl B Tabniu-
e 9.24.

(DYHK].[I/IEI regexp_split_to_array BeJ:[éT cebsa HOJ106HO regexp_split_to_table, 3a HCKIIIOYEHUEM TO-
T0, 4TO regexp_split_to_array BO3BpalllaeT Pe3yIbTaT B MAaCCHBE JJIEMEHTOB THUIIA text. OHa uMeerT
CUHTAKCHUC regexp_split_to_array(crpoxa, mabnou [, pnaru]). [lapamMeTpsl y 3TOM QYHKIINU Te Ke, UTO
Ny regexp_split_to_table.

HeckonbKOo IpuMeEpPOB:

SELECT foo FROM regexp_split_to_table('the quick brown fox jumps over the lazy dog',
'"\s+') AS foo;
foo
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quick
brown
fox
Jjumps
over
the
lazy
dog

(9 rows)

SELECT regexp_split_to_array('the quick brown fox Jjumps over the lazy dog', '\s+');
regexp_split_to_array
{the, quick,brown, fox, jumps, over, the, lazy, dog}
(1 row)

SELECT foo FROM regexp_split_to_table('the quick brown fox', '\s*') AS foo;
foo

6 rows)

Kak moka3mIBaeT MoCaegHul mpuMep, GyHKIIUHU Pa3fesIeHus 110 PETYIISIPHBIM BIPAXKEHUSIM UTHOPUPYIOT
BXOXK[I€HUS HYJI€BOH OJIVHBI, UAYIIKE B Ha4Yaje U B KOHIIE CTPOKH, a TaKKe HeIIOCPEACTBEHHO 3a IIPEbl-
OYIIUM BXOXAEHUEM. DTO IOBe[eHNEe IIPOTHBOPEYUT CTPOTOMY OINPENESIEHUIO ITOUCKA M0 PETyJIsIPHBIM
BBIPAXKEHUSIM, KOTOPBIN peanu3yloT QYHKIUMU regexp_match U regexp_matches, HO 0OBIYHO GoJiee ymob-
HO Ha TpaKTuke. [Tomo6HOoe ToBeeHre HabI0aeTCs ¥ B APYTUX MPOrPaMMHEIX cpefax, Hampumep B Perl.

9.7.3.1. MNoppobHOe onucaHue peryaspHbiX Bbipa>keHUumn

PerynspHble BhIpaxkeHus B Postgres Pro peanu3oBaHb C UCIIOTh30BAaHUEM IIPOrPAMMHOI0 ITaKeTa, KOTO-
phiti pa3pabotan I'erapu Crnencep (Henry Spencer). [IpakTH4eCKHU BCE CIlIeOylolllee ONMUCAHUe Peryiisip-
HBIX BhIPAKEHUH JOCIIOBHO CKOITMPOBAHO U3 €T0 PYKOBOICTBA.

Perynspuoe Bripaxkenue (Regular expression, RE), cornacuo omnpepnenenuio B POSIX 1003.2, MmoxeT
uMeTh aBe ¢opMbl: pacwiupeHHoe RE unu ERE (rpy06o roBopsi, 9TO BBIPaXKEHUs, KOTOPhIE ITOHMMAET
egrep) u npocmoe RE unu BRE (rpy6o roBopsi, 9To BeIpazKeHus Ojs ed). Postgres Pro moggepxkuBaeT 06e
¢dopMEI, a KpoMe TOTO peanu3yeT HEKOTOpPhle pacClIMpeHus, He IIPenyCMOTpeHHble cTaHmapToM POSIX,
HO IIMPOKO MCIIOIb3yEeMEIE BCIIEACTBUE UX MOCTYIIHOCTH B HEKOTOPHIX SI3BIKAX IIPOTPaMMMPOBaHUs, Ha-
npumep B Perl u Tcl. PerynsapHble BhIpaXkeHUs, UCIIONb3YIONIe 9T HecoBMecTuMble ¢ POSIX pacupe-
HHU, 30eCh Ha3blBaloTCa ycosepweHcmaosaHHbiMu RE unu ARE. ARE npakTu4YecKu IIPenCcTaBiasaioT CO-
6011 HamMHOKecTBO ERE, Torma kak BRE oT/IHYa0TCsI HEKOTOPOM HECOBMECTHMOCTRIO B 3alKCH (IIOMHUMO
TOT'0, YTO OHM ropa3no 6osiee orpaHndyeHsl). CHayasna Mul ornuiieM ¢opmel ARE u ERE, oTMeTuB ocobeH-
HOCcTH, mpucymue TonbkKo ARE, a 3aTeM pacckaxeM, 4yeM OT HuX oTinudaimrca BRE.
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IIpumeuanue

Postgres Pro usnauanbHO BCcerga IpenlosaraeT, 4TO PerylIsipHOe BhIpaxkKeHue cilenyeT lIpaBuiaM
ARE. OpHakKo MOXKHO ITePEKIIIOUUTLCS Ha 6osiee orpanndeHHuble npasuiia ERE unu BRE, no6aBus
B mabmon RE ecmpoeHHbill napamemp, Kak onucano B [lompasmerne 9.7.3.4. 9To MOXKET OBITH I10-
JIe3HO IJIsI COBMECTUMOCTH C IIPUJIOKEeHUAMHU, oxupgatomuMmu oT CYB]I cTpororo ciemoBaHus mpa-
BusiaMm POSIX 1003.2.

PerynspHoe BEIpazkeHHE OIpPeNensaeTcs Kak ogHa wiu 60ojiee semasell, pa3feleHHbIX cuMBoiamMu |. OHO
CYUTAETCS COOTBETCTBYIOIITUM BCEMY, YTO COOTBETCTBYET OTHOM U3 9TUX BETBEM.

BeTBb — 3TO HOJIb UJIM HECKOJIBKO KO/AUYEeCMBEHHbIX AMOM08 Ui oepaHuquuﬁ, COeOUHEHHBIX BMECTE.
COOTBETCTBUE BETBU B IIE€JIOM 06pa3yeTCH U3 COOTBETCTBUA HepBOﬂ 4YaCTH, 3a KOTOPBIM CjienyeT COOT-
BEeTCTBHUE BTOpOfI YaCTHU U T. O.; HYCTOfI BE€TBU COOTBETCTBYET IIyCTasA CTPOKaA.

KonmyecTBEHHBIN aTOM — 3TO admMoM, 3a KOTOPBEIM MOZXKET CJiefloBaTh onpedeaumensb Koaudyecmaad. bes
9TOTO OIpefesiuTesIi eMy COOTBETCTBYET OIHO BXOXKAeHUe aToMa. C ompepenuTesieM KOJIMYeCTBa eMy
MOXKET COOTBETCTBOBATh HEKOTOPOE YUCIIO BXOXKAEHUM 3TOr0 aToMa. Bce BO3MOXKHBIE AMOMbl TIEPEYUC-
neHHl B Tabnuie 9.17. BapuaHThl onpemenuTesiell KOINYeCcTBa U UX 3HAUYEHUS IIepedurciieHbl B Ta0mu-
e 9.18.

OepaHuyueHUuo COOTBETCTBYET IIyCTasi CTPOKAa, HO 3TO COOTBETCTBHE BO3MOXKHO TOJIBKO ITPU BEIIIOJIHEHUH
OIpefesIEHHBIX YCIIoBUM. OTpaHUYEeHUS MOTYT MCIIOIb30BAThCS TaM K€, I7ie ¥ aTOMBI, 3a UCKITIOYEHNEM
TOTO, YTO UX HEJIL3S MOIOJIHATh OIPENEeIUTEIIMH KOJIMYecTBa. [IpOCTEIE OrpaHUYeHUs IT0OKa3aHel B Tab-
nuie 9.19; HeKoTophle OOMIOIHUTEIbHEIE OTPAHUYEHN I OIIKMCAHEl HUXKE.

Taoauma 9.17. ATOMBI peryjasipHbIX BbIPAazKeHHH

ATom Onucanue

( re) (rme re — mob6oe peryasipHoe BeIpaXKeHHue) OMUCH-
BAeT COOTBETCTBHE re, IPU 3TOM [JaHHOE COOTBET-

CTBHE 3aXBaTHIBAETCS [OJIsI IIOCIIenyoIlei o6paboT-
KU

(?: re) mogo6HO IIpedbIayIlleMy, HO COOTBETCTBHE HE 3a-
XBaTHIBAeTCs (T. €. 93TO HAOOpP CKOOOK «6e3 3axBa-
Ta») (MpuMeHUMO TONIbKO K ARE)

COOTBETCTBYET JTII060MY CUMBOJTY

[ cumBOIEI] 8blpajceHue 8 kBaAOPAMHbIX CKOOKAX, COOTBET-
CTBYeT JII000MYy U3 cumsonos (HOOPOOHEE ITO OIU-
caHo B [Tompasmene 9.7.3.2)

\k (rme ¥k — He andaBUTHO-1IU(PPOBOM CUMBOJI) COOT-
BETCTBYET OOBIYHOMY CHUMBOJIY OYKBaJIbHO, T. €. \\
COOTBETCTBYET OOPaTHOM KOCOU YepTe

\¢c roe ¢ — andaBUTHO-LIMGPOBOM CUMBOI (3a KO-
TOPBIM MOTYT CII€J0BaTh APYTHUE€ CUMBOJIEBI), 3TO
cneuycumeos, cM. ITogpasnen 9.7.3.3 (IpuMeHUM
TonbKO K ARE; B ERE u BRE 3aToMy aToMy COOT-
BETCTBYET c)

{ KOT[ia 3a 3TUM CHMBOJIOM CJIeyeT JII000¥ CUMBOII,
KpoMme IIUDPEL, 5TOT aTOM COOTBETCTBYET JIEBOU
durypHoit ckobke ({), eciu ke 3a HUM ClIegyeT
nudpa, 3To o603HaYaeT HAYano rpaxuysr (CM. HU-
xe)

x (rme x — ogMH CHMBOJI, HEe UMEIOIINH CIIenuaabHO-
TO 3Ha4Y€HHSI) COOTBETCTBYET 3TOMY CUMBOJILY
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Bripaxenue RE He MOKeT 3aKaHUMBATHCSA 00PATHOM KOCOM 4epToi (\).

IIpumMeuyanue

Ecnu mapametp standard conforming strings BHIKJTIOYEH, KaXKObI CUMBOJI 00paTHOM KOCOM 4Yep-
THI, 3aIIMCHIBAEMBIN B TEKCTOBOM KOHCTAHTe, HY2KHO AyOnmupoBaTh. ITompobHee 3TO omucaHo B [Tof-
pa3gene 4.1.2.1.

Taonuma 9.18. OnpeaeTuTeIH KOJIHYECTBA B PEr'Y/ISIPHBIX BHIPaKeHHUSIX

Onpepenurens CooTtBeTCTBYET

* 0 unu 6onee BXOKOEHUIM aToMa

+ 1 unu 6oee BXOXKIOEHUHM aToMa

? 0 unu 1 BXOXOeHUe aToMa

{m} POBHO m BXOXKIOEHUU aTOMa

{m, } m WU 0oJiee BXOXKOEHUM aToMa

{m, n} OT m OO n (BKJII04Yas rPaHUIIBI) BXOXKOEHUU aTOMa;
m He MOKeT OBITL O0JIbIIIE n

*? HexXKaaHas BEePCUS *

+7 HexKaJHas Bepcus +

2? HexXKaaHas BepCHs ?

{m}? HexXXaJHasi BepCcusi {m}

{m, }? HeXaOHas Bepcuda {m, }

{m, n}? HeXaJHasi BepCusd {m, n}

B dopmax c {...} 9yucna m ¥ n OIIPEAEsIIOT TaK Ha3klBaeMbIe 2DAHUUbl KOTUYECTBA. DTHU YHUCIIA HOIKHEI
ObITh 0€33HAKOBBIMU OECATUYHBIMU II€JIBIMH B guara3oHe oT 0 oo 255 BKITIOUHUTEJIBHO.

He sicaoHvule onpemenuTtenu (monycTuMble TOnbKO B ARE) omMCHIBAIOT Te K€ BO3MOXKHBIE COOTBETCTBUSI,
YTO U aHAJIOTUYHBIE UM OOBIYHEBIE («J2#Ca0Hble»), HO MPeOnodYuTaloT BEIOMpPATh HauMeHbIlee, a He Hau-
Oonblllee KOMUYECTBO BXxoxXmeHuu. ITompobuee 310 onucano B [lompasmerne 9.7.3.5.

IIpumeuanue

Omnpemenutenyd KOIUYECTBA HE MOTYT CJIeIOBaTh OOWH 3a OPYTHMM, HaIpUMep 3alucCh ** OymeT
ommbouHoM. Kpome TOTO, ompemenuTesiu He MOTYT CTOSITh B Hauasie BhIPazKeHHUsI UK ITOABEIpazKe-
HUS ¥ UOTH CPa3y Mocie ~ Ui |.

Taonunma 9.19. OrpaHHYeHHsI B PEery/ISIPHBIX BhIPazKeHHUSIX

Orpanuyenue OnucaHue

~ COOTBETCTBYET Hadajly CTPOKU

$ COOTBETCTBYET KOHIy CTPOKH

(?= re) no3umusHbll npocmomp eanepéd HaXOOUT COOT-

BETCTBHUE TaM, I'Ile HAUYMHAETCS ITOACTPOKA, COOT-
BeTcTBYylomas re (Tonpko Ajnst ARE)

(?! re) HeaamusgHblll npocmMomp 8nepéd HaxOOUT COOTBET-
CTBHE TaM, I'le He HauWHaeTCs IIOACTPOKa, COOT-
BeTCTBYyomasa re (TonbpkKo s ARE)
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OrpanudyeHnue OnucaHue

(?<= re) no3umueHbslll NpocmMomp Ha3ad HaXOOUT COOTBET-
CTBUE TaM, I'fle 3aKaHYMUBaAETCS MOJACTPOKa, COOT-
BeTcTBYyIomas re (TonbKo At ARE)

(?<! re) Hea2amueHblll NPoCMOMp HA3ad HaXOOUT COOTBET-
CTBHE TaM, Iie He 3aKaHUYMBAETCS IIOICTPOKA, CO-
oTBeTCTByIomIasa re (Toabko Ans ARE)

OrpaHUYeHUs IIPOCMOTPA BIIEPEN U Ha3ad He MOTYT COmepzKaTh CCblaKU Ha3ao (cM. ITompas3men 9.7.3.3),
U BCe CKOOKM B HUX CUUTAIOTCS «CKOOKamu 6e3 3axBaTar.

9.7.3.2. Bbipa>keHus B KBagpaTHbIX CKOOKax

BuvipasiceHue 8 k8adpamHbuix CKOOKAX CONEPKUT CIIMCOK CUMBOJIOB, 3aK/IIOUEHHBIHN B [ ]. OGLIYHO €My CO-
OTBETCTBYET J1I000¥ CUMBOJI U3 CITHCKA (00 UCKITIOYEeHUM HaNMCcaHo HUXKe). Eciiu ciucok HauynHaeTcs ¢ »,
€My COOTBETCTBYET JII000I CUMBOJI, KOTOPHIN He IePedrCiIsieTCs Jajiee B 9ToM criucke. Eciu gBa cuMBoIia
B CIIMCKE Pa37eNgaioTCsa 3HAaKOM —, 9TO BOCIIPUHMMAETCS KaK KpaTKas 3allch IOJIHOTO WHTepBajla CUM-
BOJIOB MEXKAY OBYMS 3aJaHHBIMU (U BKJII0OYas UX) B IOPSIOKE COPTUPOBKY; HAITPUMED BEIPAXKEHUI0 [0-9]
B ASCII cooTBeTcTBYyeT m0bas gecsiTudHas 1udpa. [IBa mHTEpBaia He MOTYT Pa3densTh OOHY I'PaHUILY,
T. €. BEIpaXKeHUe a-c—e HeOONIyCTUMO. MHTepBasbl 3aBUCAT OT MOPSAAKA COPTUPOBKM, KOTOPBIA MOXKET
MEHSTHCS, IO3TOMY B IIEPEHOCHUMBIX IIPOTrpaMMax UX JIy4dllle He UCIOJIb30BaTh.

YT0OBI BKITIOYHUTD B CITHCOK ], 9TOT CUMBOJI HY2KHO HaIlMCATh IIePBLIM (Cpa3y 3a *, eCJIM OH IPUCYTCTBYET).
YT00OBI BKITIOYHUTD B CITMCOK CUMBOJI —, €T0 Hy?KHO HallMCaTh IIEPBBIM HJIN IIOCIEOHUM, TU00 KaK BTOPYIO
I'PaHUIy HHTEPBaAJia. Vkaz3aTh - B KauecTBe HGpBOI:I T'PAHUILIBI UHTEPBAJI MO2KHO, 3aKJIIOYUB €Ir0 MeXOy [.
u .], 4TOOBI OH CTa 3JIEMEHTOM COPTHUPOBKHU (CM. HHUKe). 3a UCKITIOUEHHUEM 3TUX CUMBOJIOB, HEKOTOPBIX
KoMOuHaIu# ¢ [ (cM. ciaenyroinue ab3arbl) u criericuMBonoB (B ARE), Bce ocTanbHEIE CIIELIUATBHBIE CHM-
BOJIBI B KBAOPATHBEIX CKOOKAX TEPSAIOT CBOE ocoboe 3HaueHue. B yacTHOCTH, CUMBOII \ 110 IIpaBuiaM ERE
unu BRE BocmpuHMMaeTcst Kak oOBIYHBIN, X0T B ARE OH 9KpaHUpPyeT CUMBOJI, CIeAYIOIIUH 3a HUM.

BrlpakeHusi B KBaOpaTHBIX CKOOKaX MOTYT COmEepzKaTh 3JIEMEHT COPTHPOBKHU (CHMBOJI HJIM IOCIEeHOBa-
TEJILHOCTb CUMBOJIOB HJTH UMS TaKOM ITOCJIEIOBATENLHOCTH), OIIpefeIeHue KOTOPOTO 3aKII0YaeTCsI MeXK-
oy [. u .]. Ompenensiolias ero MocjeqoBaTeIbHOCTh BOCIIPUHUMAETCS B BHIPAXKEHUU B CKOOKaxX Kak
ONYH 3JIEMEHT. DTO IO3BOJISIET BK/IOYATh B TaKWe BHIPAZKEHUS 3JIEMEHTHI, COOTBETCTBYIOIINE OCIIEIO-
BaTeIbHOCTH HECKOJIbKUX CHMBOJIOB. HampuMep, C 371eMeHTOM COPTHPOBKH ch B KBagpaTHBIX CKOOKax
PEerynsipHOMY BHIPAXKEHHUIO [[.ch.]]*c OYOyT COOTBETCTBOBATh IIEPBHIE ISITh CHMBOJIOB CTPOKH chchcc.

IIpuMmeyanue

B macrosdiee BpeMsia Postgres Pro ne IIOOOEPXKUBAET 3JIEMEHTHI COPTHPOBKH, COCTOMAIIIHNE H3
HECKOJIBKHUX CUMBOJIOB. JTa I/IH(bOpMaI.[I/IH OTHOCHUTCSA K BOSMOXKHOMY B 6y11yLueM IIOBEOEHHUIO.

B kBagpaTHBEIX CKOOKax MOTYT COLEePKaThCs 3JIeMEHTH COPTUPOBKY, 3aKJII0UYEHHEIE MEeXKOYy [= U =], 0060-
3HAYaloIINe K/1dCChl 9K8UBANEHMHOCMU, T. €. IIOCIIeN0BaTEIbHOCTH CUMBOJIOB U3 BCEX 3JIEMEHTOB COPTU-
POBKU, 5KBUBAJIEHTHEIX YKa3aHHOMY, BKIIodas ero camoro. (Ecnu mjis 3Toro cuMBoJia HET S5KBUBAJIEHT-
HBIX, OH 0OpabaThIiBaeTCs KaK 3aKITIOUEHHBIM MeXAy [. U .].) Hampumep, eciiu e u & — YNEHBI OJHOTO
KJIacca 9KBUBAJIEHTHOCTH, BEHIDAXKEHUS [ [=e=]], [ [=&=]] U [e&] OymyT paBHO3HauHbIMU. Kmacc skBuBa-
JIEHTHOCTH HEJTb351 YKa3aTh B KaUeCTBEe TPAHUIIEI MHTEPBAJIA.

B KBagpaTHBIX CKOOKAxX MOXKeT TaKxXkKe 3afaBaThbCsi MM KjlacCa CHMBOJIOB, 3aK/TIOYEHHOEe MeXOy [: U : ],
KOoTOopoe 0003HauaeT MHOXKECTBO BCeX CUMBOJIOB, ITPUHAIIEKAIUX 3TOMY Kiaaccy. Kimacc cuMBOIIOB He
MOXKEeT NIPeACTaBiIsATh I'PaHully nHTepBana. B ctarmapTe POSIX ompepeneHsl ciaenyoomye MeHa Kiac-
COB: alnum (OYKBH u ITU(PHI), alpha (OYKBEI), blank (mpoben u Tabynsauus), cntrl (YIPaBISIOUINE CUM-
BOJHI), digit (mecaTuyHbie UUPPH), graph (IeYyaTaeMblie CUMBOJL, KpoMe Ipobena), lower (OYKBHI B
HUXKHEM PErucTpe), print (IleyaTaeMble CUMBOJIbI, BK/IIO4Uas Ipo0en), punct (3HAKHM MYHKTYAIUHN), space
(mr06b1e TPOGETEHBIE CUMBOJIHI), upper (OYKBH B BEPXHEM PETHUCTPe) U xdigit (IIecTHamllaTepPUYHBIE
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uudpel). Ha cornacoBaHHOe IOBeOeHNE 9TUX CTAHOAPTHEIX KJIaCCOB CUMBOJIOB Ha pa3HBIX IIaThopMax
MOZKHO PAaCCUMUTHIBATh B paMKax 7-OmTHOro Habopa ASCII. Bymet nu ompepnenénueiii He ASCII-cumBoOn
CUUTaAThCA IPUHAMIeKallluM OOHOMY M3 3TUX KJIaCCOB, 3aBUCHUT OT IIpaBUjla COPTUPOBKY, UCIIOIb3yEeMO-
TO oIlepaTopoM unu GyHKUMEN PETYIAPHBIX BeipaxkeHuit (cM. Pasgern 22.2). [To yMom4aHUIO 3TO IPaBUIIO
oIpenenseTcss CBOMCTBOM LC_CTYPE 06a3ml maHHBIX (cM. Pasmen 22.1). Kmaccudukanus He ASCII-cumMBo-
JIOB MOKeT MEeHSTHLCS OT IaThopMEH K InatdopMe Iaxke IpU BEIOOPe JIoKaiel ¢ MOX0XKKUMU Ha3BaHUS-
mu. (Ho nokane C HuKorga He oTHOCUT He ASCII-cUMBOJIBI HU K ODHOMY U3 9THUX KJ1accoB.) [ToMuMo 3Tux
CTaHOAPTHEIX KJIaCCOB CUMBOJIOB, B Postgres Pro onpenenéH KjiacC CUMBOJIOB ascii, KOTOPHIY COOEPIKUT
Bce 7-0utHble cuMBOJIEl ASCII, HO He Kakue-nmubo Opyrue.

EcTh gBa 0coOnIX BHla BEIPAXXEHUI B KBAPATHEIX CKOOKAX: BEIPAXKEHHUT [[:<:]] u [[:>:]], OpeOcTas-
JIstIone coGoM OrpaHWYeHMs, COOTBETCTBYIOIIME MyCTHIM CTPOKaM B Haudaje U KOHIle cjioBa. CJI0BO B
OaHHOM KOHTEKCTE OIIpeesieTCsl KakK II0CJIe0BaTEeIbHOCTD CJIOBOCOCTABIISIONINX CUMBOJIOB, TI€PEeN NN
IoCJie KOTOPOM HET CJIOBOCOCTABISAIONIUX CUMBOJIOB. CIIOBOCOCTABISIOIINYM CUMBOJI — 3TO CUMBOJI KJlac-
ca alnum (OIIpemenéHHOrO KaK YIIOMSHYTHIN BHIIIE KjlacC cuMBOmIOB POSIX) unu momuyépKuBaHUE. ITO
paciupenue coBMecTuMo co ctangapToM POSIX 1003.2, HO He onKMCcaHoO B HEM, ¥ IO3TOMY €ro CleoyeT
HUCTI0JIL30BaTh C OCTOPOXKHOCTRIO TaM, I'Tie BaXXHa COBMECTUMOCTD C APYTUMU cucTeMaMu. OOBIYHO JTyUIIe
HUCIIONb30BaTh OrPAHUYMBAIOIINE CIIEIICUMBOJIBEI, ONMUCAHHbIE HUXKE; OHU TaKXKe He COBCEM CTaHIapTHEI,
HO HabpaTh Ux nerye.

9.7.3.3. CneuCUMBOJbI PerysiipHbIX Bblpa>keHun

Cneucumgo/bl — 3TO CIeluaabHble KOMaHAH, COCTOAINNE U3 \ U IIOCIenyiomero andasuTHO-IU(POBO-
ro cuMBOJiIa. MOXKHO BBIAEUTH CIEeAYIOIIre KaTEeTOPHUM CIIEI[CMMBOJIOB: 0003HAaYE€HUsI CUMBOJIOB, KOOHI
KJIaCCOB, OTPaHUUYEHUS M CCHUIKM Ha3an. CHMBOJ \, 3@ KOTOPHIM UAET an¢aBUTHO-IIU(PPOBOM CUMBOJI,
He 00pa3yolIui TOMYCTUMEBIM CIIEIICUMBOJI, cuuTaeTcs omuboyHsIM B ARE. B ERE crenicuMBOIOB HET:
BHE KBaJIpaTHBHIX CKOOOK mapa U3 \ ¥ IIOCJIeAYIOIero andaBUTHO-IIU(POBOTO CUMBOJIA, BOCIIPUHUMAETCSI
MIPOCTO KaK [aHHBIA CMMBOJI, a B KBaipaTHHIX CKOOKaxX M caM CHMBOJI \ BOCIPMHHUMAETCS ITPOCTO Kak
obpaTHas Kocas ueprta. (IlocnenHee Ha caMoM felie HapylilaeT coBMecTuMocTh Mexkny ERE u ARE.)

Cneuo0b603Ha4eHus CumMaB0.,108 BBEHEHH IJIs TOTO, YTOOR 061meryuTh BBOA B RE HemeyaTaeMBIX U OPYTHUX
HeynoOHBEIX CUMBOJIOB. OHU NpuBeneHHl B Tabnuie 9.20.

KoOvw! knaccoe pencTaBisiioT co00M KpaTKUM c1oco0 3allicy UMEH HEKOTOPRIX PaCIpPOCTPaHEHHEIX Klac-
COB cCUMBOJIOB. OHU IlepedncieHt B Tabnuie 9.21.

Cneucumgobl O2paHuyeHul 0003HAYAIOT OTPAHUYEHMS, KOTOPHIM IIPW COBIIQIEHWU OIIPENeJIEHHBIX
YCJIOBUM COOTBETCTBYET IIycTasd CTpoka. OHU mepeducsieHsl B Tabnuie 9.22.

Ccvlaka Haszad (\n) COOTBETCTBYET TOM XKe CTPOKE, KaKOM COOTBETCTBOBAJIO MPENLIAyIee MOABLEIpaXKe-
HUEe B CKOOKax mom HoMepoM n (cMm. Tabmuiry 9.23). Hampumep, ([bc])\1 COOTBETCTBYET bb WU cc, HO
HE bc UIU cb. ITO NOOBEIPaXKEHME OOJIKHO IIOJHOCTHIO IIPEHIIECTBOBaTh CChUIKe Ha3an B RE. Hymepy-
I0TCSI TIOOBHIPA’KEeHUs B IOPSOKE CIIeOOBaHUS UX OTKPHIBAIOIMIUX CKOOOK. [Ipy aToM ckoOku 6e3 3axBaTa
HUCKIII0YaITCS U3 PACCMOTPEHUS.

Ta6muoa 9.20. Cneno603HaYeHHUsI CHMBOJIOB B PEryIsipHbBIX BBIPazkKe€HHSIX

CniencuMBOJI Onucanue

\a CHMBOJI 3BOHKAQ, Kak B C

\b CHUMBOJI «3a00i», Kak B C

\B CUHOHUM [Ji1 00paTHOM KOCO# uepTH! (\), COKpa-
AUy MOTPeOHOCTh B AyOIUPOBAHUU STOTO
CHUMBOJIa

\cX (rme x — m10060# CUMBOJI) CUMBOJI, MJIafIIne 5 OUT
KOTOPOTO Te XK€, YTO U ¥ X, @ OCTaJIbHEIE paBHEI 0

\e CUMBOJI, oIpenesIEHHLIN B IOCI€I0BAaTENILHOCTH
COPTHUPOBKH C UMEeHeM ESC, 1o, eciiu TaKOBOH
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CnencuMBOJI OnucaHue
He ompepesiéH, CUMBOJI C BOCbMEPUYHBLIM 3HaYeHU-
eM 033

\f nmomayda GopMmHl, Kak B C

\n HOBas CTPOKa, Kak B C

\r BO3BpAaT KapeTky, Kak B C

\t TOPU30HTaJIbHASA Tabynsauusi, Kak B C

\uwxyz (rne wXyz POBHO YETHIPE IMeCTHallaTEPUYHEIE
U} pPHI) CUMBOI C HMIEeCTHAAIATEPUYHBIM KOTOM
Oxwxyz

\Ustuvwxyz (rme stuvwxyz POBHO BOCEMb IIIeCTHAMIlaTEPUY-
HBIX IMGP) CUMBOII C lIeCTHAAAaTEPUYHBIM KOIOM
Oxstuvwxyz

\v BepTUKalbHasa Tabynsanus, kak B C

\xhhh (rme hhh — HECKOBKO IIeCTHAAIIATePUUYHBIX
1udp) CUMBOJI C IeCTHAAATEPUYHBEIM KOIOM
Oxhhh (CUMBOM BCerma OOWH BHE 3aBUCUMOCTH OT
YKCla MeCTHAOIATEPUUHBIX ITUdP)

\O CHMBOII C KOIOM 0 (HyJIeBOI 6auT)

\xy (rme xy — POBHO IBe BOCbMEPUYHBIX ITUDPHI, HE
CCbl/1KA Ha3ad) CUMBOJI C BOCbMEPUYHBLIM KOIOM
Oxy

\xyz (rme xyz — POBHO TPH BOCBLMEPUYHBIX ITUDPHI, HE
CCbl/1Ka Ha3ad) CUMBOJI C BOCBMEPUYHBLIM KOIOM
Oxyz

IlTecTHammaTepuyHble ITUGPH 3aTUCHIBAIOTCSI CUMBOIAMU 0-9 U a-f WK A-F. BocbMepuuHbIe ITUDPHE —
uudpH OT 0 OO0 7.

CrelmnocienoBaTeIbHOCTH C YMCJIOBLIMHY KOJAMH, 3aJal0IMMK 3HaYeHus BHe guana3lola ASCII (0-127),
BOCTIIPUHUMAIOTCS MI0-PAa3HOMY B 3aBUCUMOCTH OT KOOUPOBKU 0a3kl MaHHEIX. Korga 6a3a maHHBIX UMEET
komupoBky UTF-8, cmenkonm paBHO3Ha4YeH no3uiuu cuMBoiia B Unicode, Hanpumep, \u1234 o6o3HavaeT
CUMBOJI U+1234. [I51a gpyrux MHOT00aiTHEIX KOOUPOBOK CIIENIIOC/IeS0BATEIbHOCTH OOBIYHO IIPOCTO 3a7a-
10T cepuio 0alT, onpenensomux CUMBOI. Eciiu B KogupoBKe 6a3bl JaHHBIX OTCYTCTBYET CHMBOJI, 3afaH-
HBIM CIIELIIOCIIeIOBAaTEeIbHOCTEIO, OITNOKY He OyIeT, HO M HUKaKue NaHHbIe He OyAoyT el COOTBETCTBOBATh.

CuMBOJIIH, IIepeaHHbIe CIIero003HaueHneM, BCerga BOCIPUHUMAIOTCS KaK OObIYHEIe CUMBOJIBL. Hampu-
Mep, \135 kogupyeT ] B ASCII, HO cnenmocnenoBaTeIbHOCTL \135 He OyHeT 3aKphIBaTh BEIPaKeHUE B
KBaJIpaTHBLIX CKOOKAaX.

Tadoinuna 9.21. Cnenkoasl KJIaCCOB B PEry/IsIPHBIX BhIPAazKe€HHUSIX

CnencuMBOJI Onucaxnue

\d [[:digit:]]

\'s [[:space:]]

\w [[:alnum:]_] (TIOm4YEpPKUBaHME TaKxXKe BKIIIOYa-
eTcs)

\D [“[:digit:]]

\S ["[:space:]]

\W [“[:alnum:]_] (IIOm4YEpPKUBaAHME TaKxXKe BKIIIOYa-
eTcs)
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B BBIpaxkeHUSAX B KBaApPaTHHIX CKOOKaxX CIEICMMBOJEH \d, \s M \w TepsiOT CBOM BHEIIHHWE KBagpar-
HBIe CKOOKH, a \D, \S u \W — HemonycTuUMHI. (Tak 4TO, HaIpuMep 3anuch [a-c\d] paBHO3HA4YHa [a-—
cl:digit:]]. A 3anuchk [a-c\D], KoTopas O6bly1a OBl paBHO3HAaUHA [a-c”[:digit:]], — HEOOIMyCTUMaA.)

Taoauma 9.22. CencHuMBOJIbI OrPAaHUYEHHH B PEryIsiPHBIX BbIpaXkKeHHH

CrerncuMBOJI Onucanue

\A COOTBETCTBYET TOJIBKO Hadally CTPOKM (4eM 3TO
OTJINYaeTCs OT ~, onrcaHo B [Togpasmerne 9.7.3.5)

\m COOTBETCTBYET TOJIBKO Hadally CJIoBa

\M COOTBETCTBYET TOJIBKO KOHIIY CJIOBa

\y COOTBETCTBYET TOJIBKO Hadally MU KOHITYy CJIOBa

\Y COOTBETCTBYET TOJIBKO IIOJIOKEHHUIO HE B Hadalle U

HE€ B KOHIIE€ CJIOBa

\Z COOTBETCTBYET TOJIBKO KOHIIY CTPOKHU (4eM 9TO OT-
IUYaeTcs OT $, onucaHo B [Tompa3mene 9.7.3.5)

OnpepneneHreM CJIOBa 30eCh CIIyKUT TO 3Ke, YTO OBLJIO IIPUBENEHO BBIIIE B OIKMCAHUY [[:<:]1] H [[:>:]].
B xBappaTHBIX CKOOKaX CIIEIICUMBOJIEI OTPAaHUYEHUM He AOIYCKaTC.

Ta6mauna 9.23. CCchUIKH Ha3ald B PeryjisipHbIX BbIPazKeHHIX

CrnencuMBOJI Onucanue

\m (rme m — mudpa, ornuyuHas ot 0) — CChIJIKA Has3ap
Ha ITOOBBIPaXkKeHue Mo HOMEPOM m

\mnn (rme m — mudpa, ornuyHasa ot 0, a nn — emié
HECKOIbKO IIU(PP C OeCATUUYHBIM 3HAaYeHHUEM mnn,
He IIPEeBBIIIaONINM YHUCIIO 3aKPLITHIX OO0 3TOT0 CKO-
0OOK C 3aXBaTOM) CCHIJTKA Ha3al Ha IIOOBLIPAXKEeHHEe
1004 HOMEPOM mnn

IIpumMeuyanue

PerynsipHBIM BEIPA’KEHUSIM IIPUCYIIa HEOOHO3HAYHOCTh MEXKAY BOCEMEPUYHBIMU KOOAMU CHUMBO-
JIOB ¥ CCHIJIKAaMM Ha3af, KOTOpas pa3pelraeTcs CIeQyMuM o0pa3oM (3TO YIOMHHAJIOCH BBIIIIE).
Bepmymuii HOJTb BCeTAa CUMTAETCS MPU3HAKOM BOCBMEPUYHOM IOCTIEeA0BaTETbHOCTH. EquHCTBEH-
Has 1udpa, ornuyHas oT 0, 3a KOTOPOM He ciedyeT elné omHa Iudpa, BCerna BOCIPUHUMAETCS
KaK CCHIJIKa Ha3af. [locmemoBaTenbHOCTE U3 HECKOBKUX IIU(P, KOTOpas HaunHaetcs He ¢ 0, Boc-
MPUHUMAETCS KaK CChUTKA Ha3al, €C/IM OHA WAET 3a MOOXOOSIINM HOABHIPAaXKEHUEM (T. €. YHUCIIO
OKAa3HIBAETCSI B IMATIa30HE, AOTTYCTUMOM [JIsI CChUIKY Ha3af), B IPOTUBHOM ClIy4Yae OHA BOCIIPUHMU-
MaeTCcsl KaK BOCBMEPUYHOE YHCIIO.

9.7.3.4. MeTacCMHTaKCUC perynsipHbiX Bbipa>keHU#

B momonHeHre K 0OCHOBHOMY CHHTAKCHCY, OITMCAHHOMY BEIIE, MOXKHO MCIIONH30BAaTh TaKKe HECKOJIBKO
0Co0BIX (hOpM M pa3HOOOpPa3HbIE CHHTAKCUYECKHE YI0o0CTBa.

PerynspHoe BrIpaxkeHNe MOXKeT Ha4YWHAThCI C OOHOTO U3 ABYX CIelNanbHBIX TPe@UKCOoB pexuMa. Eciu
RE HauymHaeTcs c ***:, ero mpopokeHue paccmarpuBaeTcs Kak ARE. (B Postgres Pro aTo o6sr9HO He
UMeeT 3HaueHUs, TakK KaK peryiaspHBle BEIpaxKeHus BocnpuHuMarTcsa Kak ARE 1o ymon4aHuioo; HO 3TO
MOZKeT OBITh II0JIE3HO, KOT[a mapaMeTp ¢aaru QyHKIUM regex BkimtodyaeT pexuMm ERE unu BRE.) Ecnu
RE HauywmHaeTcs ¢ ***=, ero IPOJOJIKEHNEe BOCIIPUHUMAETCS KaK 0OBIYHAs TEKCTOBAs CTPOKA, BCE €T0
CUMBOJIEI BOCIIPUHUMAIOTCS OYKBaIbHO.

ARE MoXeT HaUMHATBLCS CO BCMPOEHHbIX NApaMempos: II0CIeNoBaTeIbHOCTH (?xyz) (TOe xyz — OOWH
UJIV HECKOJIBKO asihhaBUTHO-LIM(GPOBLIX CHMBOJIOB), OTIPEAEIIOIINX ITapaMeTPhl OCTaIbHOTO PETYIISIPHOTO
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BBIPazKEHU. DTU apaMeTpPHl IEPEOIPENeIsioT JII00ble PaHee ONPEeNeIEHHBIE TapaMeTPhI, B YACTHOCTHU
OHUM MOTYT IIePeOoNpeNeiuTh PeKUM UYBCTBUTEIBHOCTH K PETUCTPY, HOApa3yMeBaeMbIl OIS ollepaTopa
regex, WM mapaMeTp ¢raru QyHKIMY regex. [JomycTuMeie OYKBEI ITapaMeTPOB MOKa3aHk B Tabwuiie 9.24.
3aMeTbTe, YTO Te XKe OYKBHI UCIIOJIb3YIOTCS B ITapaMeTpe ¢raru QYHKUIUN regex.

Ta6aumna 9.24. ByKBbI BCTPOEHHBIX MapaMeTpoB ARE

ITapamMmeTp Onucanue

b IIPOLNOJIKEHNE PErYyIAPHOro BelpaxkeHus — BRE

c TIOMCK COOTBETCTBUM C YUETOM perucTpa (mepe-
oIIpefenseT TUII OllepaTopa)

e npononxenue RE — ERE

i TIOMCK COOTBETCTBUM 0e3 yuéTra perucrpa (cM.
[Mompazpmen 9.7.3.5) (mepeompenenseT TUN oliepa-
TOpa)

m HUCTOPpHUYECKHU CJIOKUBIIUHMCS CUHOHUM n

n TIOMCK COOTBETCTBUM C y4ETOM IIepeBofia CTPOK (

cM. [Togpasmen 9.7.3.5)

P TIepeBOIbl CTPOK YUYUTHIBAIOTCSI YaCTUYHO (CM.
I[Mogpa3zmen 9.7.3.5)

q IIPOIOJIKEHUE PETYISIPHOTO BEIPAXKEHUST — OOBIY-
Has CTpoKa («B KaBhEIYKaX»), COOEPKUMOe KOTO-
PO BOCIIpUHUMAETCSA OYKBaIbHO

s IIOMCK COOTBETCTBUM 0e3 y4éTa ImepeBoma CTPOK (
110 YMOIYaHUIO)

t KOMIIAKTHHIM CUHTAKCUC (II0 YMOJTYaHUIO; CM. HU-
xe)

W IIepeBOOLl CTPOK YUYUTHIBAIOTCA YaCTUYHO, HO
B OPYTOM, «CTpaHHOM» pexkuMe (cM. [Togpas-
memn 9.7.3.5)

x Pa3BEPHYTHIM CUHTAKCUC (CM. HHUXKE)

BHegpéHHBIE TapaMeTPhl HAaUWHAIOT [IelCTBOBAaTh Cpaldy MOce CKOOKHY ), 3aBEepIaloIeli X MoCIenoBa-
TenbHOCThb. OHU MOTYT HaXOOUTHLCS TOJIBKO B Hadasie ARE (1mocre yKasaHUS ***:, eCJIM OHO IIPUCYTCTBY-
erT).

IToMuMO 0OBEIYHOTO (KOMNakmHo20) cunTakcuca RE, B KOTOpOM UMEIOT 3Ha4YeHNe BCe CUMBOJILI, IOOIEeP-
JKHUBAETCS TAaKXKe pa38epHYymMblli CAHTAKCHUC, BKIIIOYUTD KOTOPBIM MOXKHO C IIOMOIIILI0 BCTPOEHHOTO ITapa-
MeTpa x. B pa3sBEPHYTOM CHHTAKCHCE UTHOPHPYIOTCS MPOOeIbHBIE CUMBOJIBEI, @ TaK¥XKe BCE CHMBOJIIBI OT
# mo KoHIla cTpoKu (unu KoHIila RE). 9To mo3BomnseT pa3mensTs RE Ha cTpoku 1 4o6aBIsSITL B HETO KOM-
MeHTapuu. Ho ecTb TpU UCKITIOYEHHUS:

* mpoOesbHBEIN CUMBOJI UJIH #, 32 KOTOPHIM CJIIEOYeT \, COXpaHsIeTCs

* npoOesbHBIN CUMBOJI UJIM # BHYTPU BHIpaXXKeHUS B KBafpaTHBEIX CKOOKaX COXpaHsAeTCsS

* mpoOesyibHBIE CUMBOJIEI 1 KOMMEHTAPUHU HEe MOTYT IIPUCYTCTBOBATh B COCTAaBHBIX CHMBOJIaX, HAIIPU-
Mep, B (?:

B maHHOM KOHTEKCTE MPOOETLHEIMUA CUMBOIAMH CHUTAIOTCS MPo0es, Tabymsinusi, IepeBof CTPOKH U JIIO-
001 OPYro¥ CUMBOJI, OTHOCSIITUICS K KJIACCY CHUMBOJIOB space.

U maxkonel, B ARE nocnenoBaTeNnbHOCTD (?#ttt) (rme ttt — moboi TEKCT, He cofepKalluii ) ) BHe KBa-
PaTHBIX CKOOOK TaKxKe CUHMTAaeTCsI KOMMEHTApPUEM M ITOJIHOCTLIO UTHOpPUpPyeTcs. [Ipu 9TOM OoHa TakK XKe
He MOXKeT HaXOOUThCsI BHYTPH COCTABHEIX CHMBOJIOB, TAKHX KaK (?:. OTH KOMMEHTApPUH B OOJbINEH CTe-
TIeH! UCTOPUUYECKOe Haclenoue, 4YeM II0JIE3HOe CPeACTBO; OHM CUMUTAIOTCS YCTApEeBIIMMM, @ BMECTO HUX
PEeKOMEeHIOyeTCs UCIIONIb30BaTh PA3BEPHYTHINM CUHTAKCHUC.
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Hu 00HO #3 9TUX pacIIdpeHuN MeTaCHHTaKCHca He OymeT paboTaTh, €C/IM BhHIPpAXKEHHE HAYMHAETCS C
npeduKca ***=, II0cjie KOTOPOI'0 CTPOKa BOCIPUHUMAETCS OyKBaJIbHO, a He Kak RE.

9.7.3.5. NpaBuna cOOTBETCTBUSA peryJsispHbiM Bblpa>keHUsAM

B cnyuae, korga RE MoxkeT cooTBeTCTBOBAThL 00JIEe UeM OHOM ITOCTPOKE B 3aIaHHON CTPOKE, COOTBET-
cTBymoiel RE cuuTaeTcs momcTpoKa, KOTOpas HaunMHAaeTCs B Hel 1epBoi. Eciu K HaHHOU MO3UIUHU TI0-
OOOHBIX COOTBETCTBYIOIINX ITOJICTPOK OKA3hIBAETCS HECKOIBKO, U3 HUX BeIOMpaeTcs n1u00 caMas OJINH-
Has, Tn6o caMasi KOPOTKas U3 BO3MOKHEBIX, B 3aBUCUMOCTH OT TOT'0, KaKo¥ pexxuM Bri6paH B RE: orcadnubili
UTU He HCAOHbLU.

I'me xapgHBIM UM He XKaAgHBIN xapakTep RE onpenenseTcs no cienyoIiuM IpaBuiiaM:

* BOnBIIMHCTBO aTOMOB U BCE OrpaHHWYEeHHNsd HEe UMEIOT IIPH3HaKa 2KaJHOCTHU (Tak KakK OHU BCE PaBHO
He MOTI'yT COOTBETCTBOBATH IIOACTPOKAM PAa3HOI'O cocTasBa).

¢ Cko0ku, okpyxkaroirue RE, He BIHSIIOT Ha €T0 «2KaTHOCTb>.

* ATtoM c ompepgenuTeneM GUKCHPOBAHHOTO KOIHUYeCTBa ({m} UMK {m}?) UMEeT Ty Ke XapaKTePHUCTH-
Ky KaIHOCTH (MM MOXKEeT He UMeTh e€), KaK U caM aTOM.

* AtOoM C OPYyruMu OOBIYHELIMH OoIpeneInTeIAIMU KOJIIn49eCTBa (BKJ'IIO‘-IaSI {m, n}, TO€ m PaBHsIETCSA n)
CHHUTAETCsA 2KaJHBIM (npennoanaeT COOTBETCTBHE MaKCHMAalIbHOM OJINHEI).

* ATOM C He XaOHBIM OIpeaenuTesIeM KoIudecTBa (BKIYast {m, n}?, IIe m PaBHO n) CUUTAETCS He
KaOHBIM (TPEeOnoYuTaeT COOTBETCTBUE MUHUMAIbLHOM OJIMHEI).

* Betsb (RE 0e3 onepaTopa | Ha BepXHEM YPOBHE) UMeeT Ty Ke XapaKTePUCTHUKY KagHOCTH, UYTO U
MePBLIM KOMTUYECTBEHHBEIM aTOM B HEM, UMEIOIINK aTPUOYT KaTdHOCTH.

* RE, o6pa3oBaHHOe U3 OBYX Ui O0ee BeTBEH, COEOUHEHHBIX OIIEPAaTOPOM |, BCerma CYMUTaeTCs XKaj-
HBIM.

OTU IIpaBuila CBSI3BIBAIOT XapPaKTEPUCTUKHU XKaTHOCTU He TOIBKO C OTHOEIbHLEIMHU KOJTMYEeCTBEHHBIMHU aTO-
MaMH, HO U C BeTBsIMHU U 1lenbiMu RE, comepzkKamuMuy KOJIM4YeCTBEHHEIE aTOMBI. DTO O3HA4YaeT, YTO IPU
comocTaBieHun BeTBb mnu 1enoe RE MoxXKeT COOTBETCTBOBaTh MAaKCHMMAaJIbHO OJINHHOW MU KOPOTKOM
TIOICTPOKeE 8 uesoM. Korga onpepesieHa AjiiHa BCEro COOTBETCTBHUS, YaCThb €ro, COOTBETCTBYIOIAs KOH-
KPEeTHOMY IIOABHEIPaXKEHUI0, ONIPeNEAeTCs C yIETOM XapaKTePUCTUKY XKaAHOCTHU AJIS 3TOTO0 IOABEIpaXkKe-
HUS, IPU 3TOM IIO[BHIPazKeHusI, HauuHaromecs B RE paHbllie, uMeIOT OOJIbIIIUIY IPUOPUTET, YEM CIIeMy-
IoIIye 3a HUMH.

OTO UJUIIOCTPUPYET CIEOYIOIINN IIPUMeED:

SELECT SUBSTRING ('XY1234Z', 'Y*([0-91{1,3})");
Pesynprar: 123
SELECT SUBSTRING ('XY1234Z', 'Y*?2([0-91{1,3})");

Pesynprar: 1

B nnepBomM ciygae RE B esioMm kKafgHOe, TaK Kak KagHBIM SBJISETCS aToM Y*. COOTBETCTBHE eMy HadyWHa-
eTcsi ¢ OYKBHI Y ¥ OHO BKJTIOYAET MOACTPOKY MaKCUMAaILHOM [JIMHBI C 9TOI0 MECTa, T. €. IIOACTPOKY Y123.
Pe3ynbTaT BEIpaXXeHUsI — eé 4acTh, COOTBETCTBYIOIIAA IIOABEIPAZKEHUIO B ckoOKax, T. e. 123. Bo BTOpOoM
cnydae, RE B 1le1oM HacneayeT He XKagHBIM XapakKTep OT aToMa Y * 2. COOTBETCTBUE €My TakK XKe HauyWHa-
€TCS C Y, HO BK/II0UaeT OHO IMOACTPOKY MUHMMAIbHOMN OJIMHEI C 3TOTO MECTa, T. €. Y1. M XOTs moaBeIpa-
XKeHue [0-9]{1, 3} UMeeT XKaTHBIM XapaKTep, OHO He MOXKET IIOBIUSIThL Ha BEIOOP OJIMHEI COOTBETCTBUS
B LIEJIOM, II0O3TOMY €My OCTa€ETCS TOJIbKO IIOICTPOKaA 1.

prTI/IMI/I crnoBamu, Korma RE COOEP2XKUT U KaOHbIe, U HE 2KaOHbl€ IIOOBBIPDAXKEHNS, BCE COOTBETCTBHE
6y;1eT MaAKCHUMAJIBHO OJIMHHBIM HMJIK KOPOTKHUM B 3aBHUCHMOCTH OT XaPaKTEPUCTUKHN BCETO RE. XapaKTe-
PUCTUKH, CBA3AHHBIE C ITIOOABEIPAKEHUAMU, BJIIMAIOT TOJIBKO HA TO, KaKYIO YdCTh IIOOCTPOKH MOZXKET «IIO-
TJIOTUTH» OOHO IIOOBHEIPAaXKeHne OTHOCUTEJIEHO OPYTIoro.

YToOHI IBHO IIPUAATh XapPAaKTEPUCTHKY «XKaTHOCTH» HUJIHU «HEeXKaTHOCTHU» IOABEIPAXKEHUI0 Uik BceMy RE,
MOZKHO HCIIONIb30BaTh ONpPEemenuTenu {1,1} u {1,1}?, COOTBETCTBEHHO. DTO II0JIE3HO, KOTHa BaM HYXK-
HO, 4TOOBI 001ITIast XapaKTepHuCcTuKa kagHocTu RE oTnMYamach OT TOM, YTO BEITEKAET U3 €ro 3JIEMEHTOB.
Hampumep, IpeaIonoXuM, YTO BH ITEITAETECH BHIAEIUTE U3 CTPOKH, COmepzKallell HeCKOIbKO IIUdP, 3TH
1u¢PH ¥ YaCTH OO U IIOCJIe HUX. MOXKHO HOIIBITAaThCS COEJaTh 3TO TakK:
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SELECT regexp_match ('abc01234xyz"', '(.*) (\d+) (.*)");
Pesynprar: {abc0123,4,xyz}

Ho aTo0 He OymeT paboTaTh: TepBasi TPYIINa . * — «¥XKamHasi», 0Ha «ChECT» BCE, YTO CMOXKET, OCTABIISS IJIS
COOTBETCTBUS \d+ TOIBKO ITOCIEIHIOI0 BO3MOXKHOCTh, TO €CTh ITOCTEAHIO HUGPY. MOXKHO MOTBITATHCS
clesaTh 3alpoC «HEeXAMHBIM»:

SELECT regexp_match ('abc01234xyz"', ' (.*?) (\d+) (.*)");
Pesynerar: {abc,0,""}

U ato He OyneT paboraTh, Tak Tenephb Beck RE B 11e1oM cTasn HeXXafgHBEIM, U BCe COOTBETCTBUS 3aBepliia-
I0TCSI KaK MOXKHO panbliie. Ho MBI MOXXeM OIy4dUTh HYKHEBEIM pPe3yibTaT, IBHO CHejlaB XKagHEIM Bcé RE:

SELECT regexp_match ('abc01234xyz"', " (2:(.*2) (\d+) (.*)){1,1}");
Pesynbrrar: {abc,01234,xyz}

YmpaBienune o0Iel XapakKTePUCTUKON «XKagHOCTH» RE He3aBHCHUMO OT «XKATHOCTH» €T0 KOMIIOHEHTOB
OaéT OOMBINYI0 THOKOCTh B OIIMCAHWY I1a0JIOHOB ITIEPEMEHHON IIUHEL.

ITpu onpemenenuu 6ojiee OIUHHOTO UIKU 60JIee KOPOTKOTO COOTBETCTBUS IJIMHEI COOTBETCTBHUH OIIpe[e-
JIAIOTCSA B CHMBOJIAX, a4 HE B 9JIEMEHTaX COPTUPOBKHU. Hy'CTaH CTPOKAa CHUTAETCAd OJINHHEEe, 4eM OTCYTCTBHUE
COOTBeTCTBUSI. HampuMep, BEIpakKeHHIO bb* COOTBETCTBYIOT TPU CHUMBOJIa B CEpeqUHE CTPOKHU abbbc, BHI-
pPaxeHuw (week|wee) (night |knights) — BCe OECsITb CUMBOJIOB weeknights; KOI'Ja BEIpaXKeHue (.*) . *
COIIOCTaBJIsA€TCA CO CTpOKOfI abc, IIOOBHIPAZKEHHUIO B CKOOKax COOTBETCTBYIOT BCE€ TPH CHMBOJIA; a KOr'oa
(a*) * COIIOCTABJIISIETCHA CO CTpOKOfI bc, TOH RE B oejyioM, ¥ IMOOCTPOKE B CKOOKax COOTBETCTBYET IIyCTasAa
CTPOKa.

HUrHopupoBaHue perucTpa CUMBOJIOB HAET NMPaKTUYECKU TOT ke 3¢hGeKT, Kak ecinu 6wl B andaBurte uc-
4e3JIM Pa3/IM4us NPOIUCHBIX U CTPOYHBIX OYKB. Eciiu 6yKBa, CyllIeCTBYIOIlas ¥ B BEPXHEM, U B HUKHEM
peructpe, GurypupyeTr BHe KBaJipaTHHIX CKOOOK KaK OOBIYHEBIM CHMBOJI, OHa IO CYyTH nmpeobpa3yeTcs B
BhIpaXkeHUe B KBafpaTHBEIX CKOOKax, comepzKallee o0a BapuaHTa, HallPpUMep x CTAHOBUTCHA [xx]. Ecimu
XKe oHa GUrypupyeT B BEIpaKeHUHU B KBaApaTHBEIX CKOOKaX, B 9TO BhIpaXkKeHUe N00aBJIAIOTCSA BCe €€ Bapu-
QHTHI, HAIIPUMeED [x] CTAHOBUTCS [xX], a [“x] — [*xX].

Korma BKITIOUEH pexkuM y4éTa IIepeBoia CTPOK, aTOM . M BHIPAaXKEeHUs B KBaJIPaTHHIX CKOOKaX C ~ HUKOTa
He OYIOYT COOTBETCTBOBATh CHMBOJIAM KOHIIA CTPOKHM (TaK YTO COOTBETCTBUS HHKOT{A He OyOyT mepece-
KaTh TPAHUIIEI CTPOK, ecnii B RE HeT ABHBIX YKa3aHUM Ha 9TH CUMBOJIHI), a ~ U $ OYIYT COOTBETCTBOBATH
IIyCTOM MOACTPOKE HE TONBKO B HaYasie ¥ KOHIIe BCETO TEKCTa, HO ¥ B HadaJlie ¥ KOHIIEe KaXKA0U OTHeTbHOM
ero ctpoku. OpgHako crercuMBoiibl ARE \A u \Z mo-mpexHeMy OyayT COOTBETCTBOBATH MO/IbKO Hadaly
¥ KOHITy BCETr'0 TeKCTa.

B pexumMe, Korfia IIepeBOAbl CTPOK YYUTHIBAIOTCS YaCTHUYHO, 0COOBLIN CMBICII IIEPEBOJ] CTPOK UMEET IJIS
aToMa . W BHIPAXKEHWI B KBaIPaTHHIX CKOOKAaX, HO HE IJIT " U S.

B o0paTHOM 4aCTHYHOM pexKUMe, IIePEeBOl CTPOK MMeeT OCOOBIM CMBICT IOJjist ~ U $, KaK U B PeKUMe C
YYETOM IIepeBOoda CTPOK, HO He OJII . M BhIPaXKeHUM B KBaJpaTHBLIX CKOOKaxX. [TaHHBIN pPeXXUM He 0UYeHb
oJe3€eH, HO CyLIIeCTBYeT OJId CUMMETPUH.

9.7.3.6. Npepenbl U COBMECTUMOCTb

B TekyIei peanusaiuy OTCYTCTBYeT KaKou-nu0o SIBHO 3afaHHbIN npenen miuHabl RE. OgHako, pa3paba-
TBEIBAsI IPOTPAaMMBI BEHICOKOM CTEIIeHU IIEePEeHOCHUMOCTH, He cienyeT npuMeHsTh RE mnuaHee 256 GairT,
Tak Kak npyras POSIX-coBMecTuMasi peanu3anusi MOKET 0TKa3aThbCs oOpabaThHBaTh TaKHe PETYIISIPHEIE
BHIpaKeHUS.

EpunctBenHast ocobenHocTh ARE, meilicTBuTenbHO HecoBMecTuMasi ¢ ERE crtarngapra POSIX nmposiBnsieT-
cst B ToM, uTOo B ARE 3HaK \ He TepsieT CBOE clellralbHOEe 3HaYeHue B KBaJpaTHHEIX CKOOKax. Bce opyrue
pacmupenuss ARE uCIonb3yI0T CUHTAKCUYeCKUe BO3MOXKHOCTH, KOTOPEIE HE OIIpelesieHbl, He OOIYCTH-
MBI UITH He noaaepxkuBatoTcs B ERE; cuHTaKCHC IePeKITIOUYeHN ST PEXKMMOB (* **) TaKKe BEIXOOUT 3a paM-
ku cuHTakcuca POSIX kak minst BRE, tak u gng ERE.

Muorue pacimmupenus ARE 3auMcTBOBaHE 13 A3kIKa Perl, HO HeKOTOpLIe OBITH H3MEeHEHBI, OIITHMH3UPO-
BaHBI, @ HECKOJILKO paciuperut Perl Obiu HCKTI0YEHH. B pe3ynbTaTe UMEIOT MECTO CIIEeNyIOIIe HeCOB-
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MEeCTHUMOCTH: aTOMH \b ¥ \B, OTCYTCTBHE CIIeIlMalIbHON 00pabOTKH 3aBepINalollero mepeBoga CTPOKH,
moGaBlieHUe UCKITI0YeHHWH B KBaPaTHEIX CKOOKAaX B YMCIIO CIIyYaeB, KOTHa YYUTHIBAETCS IIePEBOI CTPOK,
0COObIe YCIOBUS [JisI CKOOOK M CCBHIJIOK Has3al B OTPaHUUYEHHUSAX IIPOCMOTPA BIEpEé/Hasam U ceMaHTHKa
«Haunbolee OITUHHOE/KOPOTKOE COOTBETCTBHE» (BMECTO «IIePBOE COOTBETCTBHUE»).

BaxHo oTmMeTuThs OBe HecoBMecTuMocTu cuHTakcuca ARE u perynsapabix BeipaxeHuil ERE, koTtopeie
BocupuHuMain PostgreSQL go Bepcuu 7.4:

* B ARE \ c mocnenyomuM andaBuTHO-IIUOPOBLIM CUMBOJIOM IIPEACTABIAET TUO0 CIIELICUMBOJI, JTH-
60 ommMOGOYHYI0 IOCIEeA0BaTEJIFHOCTD, TOTIa KaK B IIPEeAbIAYIINX BEPCUSIX TaK MOKHO OBIIIO 3aIlMCHI-
BaTh andaBUTHO-ITU(PPOBEIE CUMBOJIEL. DTO HEe OOJIXKHO OBITh OOJIBIINON ITPOOIEeMOH, TaK KaK PaHbIIle
He OBIJIO IPUYHH UCII0JIF30BaTh TaKHe II0CIIe0BaTEILHOCTH.

* B ARE 3HaxK \ coxpaHseT CBOE cIellnajibHOEe 3HaYeHUe B [], II09TOMY, YTOOH IlepedaThk \ B KBagpart-
HBIX CKOOKax OYKBaJIbHO, €r0 Hy2KHO 3alKCaTh Kak \\.

9.7.3.7. lNMpocTble peryssspHble Bbipa>keHus

BRE umetoT psap ornuunii oT ERE. B BRE 3Haku |, + U ? TEpAIOT cIellalbHoe 3HaYeHne, a 3aMeHbl UM
HeT. ['paHMIBI KOMW4YECTBa OKPYyXKAalOTCA CUMBOJaMu \{ u \}, TOrga KakK { U } pacCMaTpPHUBAIOTCI KakK
OOBIYHEIE CUMBOJILL. BIIOKE€HHbBIE TTOABHIPAKEHUS ITOMEIA0TCa MeXAy \ ( ¥ \), a ( ¥ ) IPEeOCTaBJIAIOT
OOBIYHEIE CUMBOJIEI. CHUMBOJI * BOCIIPUHMMAETCS KaK OOBIYHEBIN, €CJIM TOJILKO OH HEe HaXOOUTCS B Hadase
RE unu mopBeIpazkKeHUsI B CKOOKaxX, $ — TOxKe OOBIYHBIM CHMBOJI, €CIIM OH HaXOOUTCS He B KoHIe RE
WM B KOHIIe IOOBBEIPAXKEHUS B CKOOKaX, ¥ * — OOLIYHEBIM CHMBOJI, KOT{la OH HaXOmuTCs B Hadaie RE
WY TIOBHIPazKeHUs B CKOOKaxX (BO3MOZKHO, ITOCJie HauanbHOro *). M, HakoHer], B BRE paboTaroT CChIIKH
Has3apg c omHOM HUGPOM, \< 1 \> — CUHOHUMBI OJIsI [[:<:]] ¥ [[:>:]], COOTBETCTBEHHO; HUKAKMNE OPyrue
crnencumsosisl B BRE He mogoepXuBarTCA.

9.7.3.8. OTnnuma ot XQuery (LIKE_REGEX)

Hauwmnas ¢ SQL:2008, B ctarmapt SQL BXoguT omepaTop LIKE_REGEX, BBIIOJHSIOIINHN MOMCK MO I1al-
JIOHY B COOTBETCTBHHM CO CTAHOAPTOM pPerynspHBIX BhipaxeHuil XQuery. B Postgres Pro aTtor omepa-
TOP eIl€ He peayn30BaH, HO NMPAaKTUUYECKU TOT Ke pPe3yJIbTaT MOKHO IOJIyYUTh C IIOMOIIBLI0 (hYHKIIUU
regexp_match (), TaK KakK perynspHble BelpaxkeHus XQuery oueHb 651u3Ku K cuHTakcucy ARE, onucas-
HOMY BHIIIIE.

Perynsipubie BeIpazkeHuss Ha 0aze POSIX B cyIecTByOIed peanu3allid U PETYISPHBIE BHIPAXKEHUS
XQuery uMeIoT PAL 3aMETHBIX OTJIMYMNM, B TOM YUCJIIE:

e BruuTaHME KJIaCCOB CHUMBOJIOB XQuery He IIogOep2KnBaeTCs. Hanpnmep, 9TO BhIYUTAaHHE IIO3BOJISAET
M3BJIEKATh TOJIBKO aHTJIMMCKHUE COTJIacHbIE TaK: [a—z-[aeiou]].

* Koper knaccoB cuMBONIOB XQuery \c, \C, \i u \I He IIOOOEePKUBAIOTCS.

* DeMeHTHl KJIacCOB CUMBOJIOB XQuery ¢ 0603HaYeHneM \p{UnicodeProperty} WIH OOPATHBIM,
\P{UnicodeProperty}, He IOOOEPKUBAIOTCA.

* B POSIX kmaccel CUMBOJIOB, TaKue Kak \w (cM. Tabmuiy 9.21), UHTEPIPETUPYIOTCS COTIaCHO TEKY-
el Tokanmu (1 BEL MOXKeTe yIpaBIATh 9TUM, H00aBUB IPeHIokKeHre COLLATE K OIlepaTopy WUJIX BHI-
30By ¢yHKIUM). B XQuery 3Tu KacChH ONPeNeNsioTCs 110 CBoMcTBaM cuMBOJioB Unicode, moaTomMy
OOWHaAKOBOE MOBeIeHNe BO3MOKHO TOJILKO C JIOKAJIIMM, COOTBETCTRYIOIIUMU TpeboBaHusaM Unicode.

e Cwunrakcuc ctaumaprta SQL (He caM s3bIK XQuery) CTPEMUTCS BOCIPUHSTE OOJIbIIIE BAPUAHTOB «IIe-
peBofa CTpokKm», ueM cuHTakcuc POSIX. [I71 onucaHHBIX BHIIIIE BApUAaHTOB COIIOCTABIEHUS C YU€-
TOM IIepeBOJa CTPOK IIepeBOAOM CTPOKHU cuuTaeTcs ToiabKo cuMBoiI ASCII NL (\n), Torga Kkak SQL
cuuTaet nepesogoM cTpoku Takxke CR (\r), CRLF (\r\n) (mepeBop cTpoku B ctusie Windows) u
HEeKOTOphle npucyine Tonbko Unicode cumBosbl, HannpuMep, LINE SEPARATOR (U+2028). Ctour
3aMeTHUTh, 4TO coriacHo SQL kopxhl mabsioHa . M \s OOJIXKHBI CUMTATh IOCJIENOBATEILHOCTE \r\n Of-
HUM CHMBOJIOM, a He OByMS.

e U3 crenkomoB, ONpPeIennsouX CUMBOJIE, OnTucalHbIX B Tabmuie 9.20, XQuery nogmepXuBaeT TOJIb-
KO \n, \r 1 \t.

* XQuery He moAAgepPXKUBAeT CUHTAKCHUC [ :umg:] OJISI YKa3aHHs Kjacca CUMBOJIOB B KBagpPaTHBIX CKOO-
Kax.
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¢ B XQuery oTCYTCTBYIOT YCJIOBUSI C IIPOCMOTPOM BIIEPEN U Ha3afl, a TakXKe He MOoAaepKUBaIOTCSI
CIIEIICUMBOJILI OTPaHUYEHMH, onucaHHble B Tabnuie 9.22.

* @opMEI MEeTAaCHHTAKCHUCA, onucaHHbIEe B [lonpa3nene 9.7.3.4, B XQuery He CyLIeCTBYIOT.

¢ BykBH ¢y1aroB peryIsIpHBIX BEIpakKeHUM, onpenenérHnuie B XQuery, umeroT ol0inee ¢ OykBamu ¢JiaroB
B POSIX (cMm. Ta6nuiy 9.24), HO He paBHO3HAYHHE ©M. OOUHAKOBO BeOyT ce0st TOJIBKO ¢Jiaru i ¥ g, a
BCe OCTaJIbHbIE Pa3/IMYalOTCH:

* Ojmaru XQuery s (DOIyCKaloUMi COIOCTaBIeHNe TOYKY C IIEPEBOOOM CTPOKHU) U m (TOIIYCKAIOIUN
COIIOCTaBJIEHUE "~ U $ C IIepeBOdaMHU CTPOK) IIO3BOJIAIOT IOJIYYUTh TO XKe IIOBefeHue, YTo U diaru
n, p u w B POSIX, HO oHU He paBHO3Ha4HH ¢piaram POSIX s 1 m. B yacTHOCTH, 3aMeThbTe, UTO I10
YMOJTYaHHUIO TOUYKa COOTBETCTBYeT nmepeBony cTpoku B POSIX, Ho He B XQuery.

* O@mnar x (MTHOPUPOBATh MIPoOeJIbHbIE CUMBOIIH B 11a0J10He) B XQuery 3HaYUTENbHO OTIUYaEeTCs
oT ¢nara pacmupernHoro pexuma POSIX. B POSIX ¢dbmar x momogIHUTENbHO IO3BOJISIET HallicaTh
KOMMEHTapHuH B mabioHe (HayuHas C CUMBOJIA #), a ITPOOeIbHBIN CUMBOJI IIOCJIe 00PaTHOM KOCOH
YepThl He UTHOPUPYETCH.

9.8. ®yHKUUM POopPMaTUPOBAHUA OAHHbIX

dyukumu popMmaTupoBanus B Postgres Pro npemocrtasisioT 6oraTeiii Ha60p MHCTPYMEHTOB OJIS IIPe06-
pa3oBaHUsS CaMBIX Pa3HBIX THUIIOB OAaHHHIX (HaTa/BpeMs, Liejioe, YUCia C IjiaBalomel U GUKCUPOBaHHOU
TOYKOM) B opMaTUpPOBaHHLIE CTPOKM U 06paTHO. Bce oHM nepeuncrensl B Tabnurie 9.25. Bce atu PyHK-
MY clenyeT OLHOMY COTJIAllleHHIO: B IEPBOM apTryMeHTe IlepefaeTcs 3HaueHre, KOTOPoe HYyKHO 0Tdhop-
MaTHpPOBATh, @ BO BTOPOM — I1abJIOH, onpeAesiomui opMaT BBOga UIU BEIBOA.

Tadoiauna 9.25. ®yHKIHU (popMaTHPOBAHHUST

DyHKIIUS
Onucanue
IIpumep(n1)

to_char (timestamp, text ) - text

to_char (timestamp with time zone, text ) - text
IIpeob6pa3yeT BpeMsi B CTPOKY COTJIAaCHO 3afJaHHOMY (opMary.

to_char (timestamp '2002-04-20 17:31:12.66', 'HH12:MI:SS') - 05:31:12

to_char (interval, text ) - text
ITpeoGpa3yeT HHTEpBaJ B CTPOKY COTJIaCHO 3afaHHOMY GopMarty.

to_char (interval '15h 2m 12s', 'HH24:MI:SS'") - 15:02:12

to_char ( numeric_type , text ) - text
ITpeoGpa3yeT YUCIIO B CTPOKY COTJIACHO 3alaHHOMY opMaTy; IMOAePKUBAIOTCS TUITHI
integer, bigint, numeric, real, double precision.

to_char (125, '999'") - 125
to_char(125.8::real, '999D9") - 125.8
to_char (-125.8, '999D99S"'") - 125.80-

to_date (text, text ) - date
ITpeo6pa3yeT CTPOKY B AaTy COTJIacHO 3agaHHOMy GopMarTy.

to_date('05 Dec 2000', 'DD Mon YYYY') - 2000-12-05

to_number (text, text ) - numeric
ITpeo6pa3yeT CTPOKY B YMCJIO COTJIaCHO 3aflaHHOMy (GopMarty.

to_number ('12,454.8-"', '99G999D9S") - —12454.8

to_timestamp (text, text ) - timestamp with time zone
ITpeo6pa3yeT CTPOKY B 3HaUEeHUE BpeMeHU COTJIacHO 3afaHHOMY ¢opMaTy. (CM. TakKe to_
timestamp (double precision) B TabGmuie 9.32.)
to_timestamp ('05 Dec 2000', 'DD Mon YYYY') - 2000-12-05 00:00:00-05
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IToocka3ka

OYHKIUU to_timestamp M to_date IpemgHa3HAYeHHI OIS PaboTh C BXOOHBEIMHU (popMaTaMu, KOTO-
pBie Henb3si Mpeodpa30BaTh HIPOCTHIM IIpuBemeHueM. s GOJIBIIMHCTBA CTaHOAPTHREIX POPMAaTOB
maThl/BpeMeHH paboTaeT IPOCTOe IPUBEIEHNEe HCXOOHOM CTPOKHU K TpeOyeMoMy THUIIY U HUCIIOIb30-
BaTh ero ropasmo jerde. Tak ke ¥ QYHKIHUIO to_number HET HEOOXOOMMOCTH HCIIOIb30BATh IS
CTaHOAPTHHIX TPEICTaBJIEHUHN YHUCETT.

[ITa6oH BEIBOOA to_char MOXKET COOepzKaTh PsII KOOOB, KOTOPHIE PACIIO3HAIOTCS Tpu GOpPMaTHPOBAHUH
¥ 3aMEHSIIOTCSI COOTBETCTBYIOIIMMHU HAaHHBIMKA B 3aBHCHMOCTH OT 3aJaHHOTO 3HadYeHus. JII000# TEKCT,
KOTOPBIM He SIBIISIETCSI KOIOM, IPOCTO KOMUPYETCS B Heu3MeHHOM Bupe. [IogoOHEIM 06pa3oM B CTPOKE
mraGoHa BBoaa (Oi1st Apyrux QYHKINI) I1abI0HHBIE KOIB OITPeOesIsTioT, KaKue 3HaYeHUs OJIZKHBI IIOCTY-
maTh U3 BXOOHOU CTPOKHU. ECciu B CTPOKe mabiIoHa eCTh CUMBOJIILI, HE OTHOCSINHECS K IMabJIOHHBIM KO-
IaM, COOTBETCTBYIOIIME CHMBOJIEI BO BXOJHOM CTPOKE IMPOCTO IPOIYCKAIOTCS (BHE 3aBUCUMOCTH OT TOTO,
COBIIAAAIOT JIU OHU C CHMBOJIAMH B CTPOKE II1abIIoHa).

Bce xombl hopMaTHPOBaAHUS OaThl 1 BpeMeHH IIepedyncieHsl B Tabnuie 9.26.

Ta6auma 9.26. Koosl ¢popMaTUPOBaHHUS OaThl/BpEeMEHH

Kopn OnucaHue

HH yac gHg (01-12)

HH12 yac gHA (01-12)

HH24 gac gug (00-23)

MI muHyTa (00-59)

Ss cexkyHpa (00-59)

MS munnucekyHga (000-999)

Us mukpocekyHaa (000000-999999)

FF1 mecsitast moisi ceKyHnanl (0-9)

FF2 coTas mons cekyHAw (00-99)

FF3 munnucekyHpga (000-999)

FF4 OecATUTHICAYHASA Jois ceKyHOwl (0000-9999)

FF5 CTOTHICSIYHAas mossi ceKyHOs (00000-99999)

FF6 mukpocekyHaa (000000-999999)

SSSS, SSSSS CeKyHAHI 1ocJie noiayHouu (0-86399)

AM, am, PM MJIH pm o003HaueHNe BpeMeHU Io/Iocyie noaynHs (6e3 To-
YeK)

A.M.,a.m.,P.M. UJIH p.m. o003HaYeHNEe BpeMEeHHU OO/I0cjie MOMyOHs (C To4-
KaMH)

Y,YYY roq (4 unu 6osiee udpP) C pa3menuTeIeM

YYYY rop (4 unu 6osee nudp)

YYY nocnepHue 3 nUGPH roga

Yy nocienuue 2 HU@PH roga

Y nocnenHss nudpa roga

IYYY HemenbHEIH rofg 1o ISO 8601 (4 unu 6omee udp)

IYY nocnenuue 3 MuGPH HegenbHOro roga mo ISO
8601
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Kon

Onucanue

IY

nocnenHue 2 1MudpPH HegenbHOTro roga mo ISO
8601

I

nocnenHss nudpa HegenbHoro roga mo ISO 8601

BC, bc, AD UJIA ad

o6o3HaveHue 3pu (6€3 TOUEK)

B.C.,b.c.,A.D. UK a.d.

o603HavYeHne 9PH (C TOYKAMI)

MONTH TIOJTHOE Ha3BaHMe Mecsila B BepXHEM pPeructpe (
IOIIONMHEeHHOoe ITpobenaMu 00 9 CUMBOJIOB)

Month TIOJTHOe Ha3BaHMWe Mecsiia ¢ O0JIbIIoi OYKBH (HO-
IIOJTHEeHHOoe pobeslaMu 00 9 CHMBOJIOB)

month TI0JIHOE Ha3BaHMe Mecslla B HUKHeM peructpe (
IOMOJTHEHHOEe npodenaMu 10 9 CHMBOJIOB)

MON COKpaIllEHHOe Ha3BaHHE MecCsiila B BEPXHEM peru-
cTpe (3 OYKBHI B @HTJIUMCKOM; B IPYTUX SI3BIKAX
OJIMHA MOXKEeT MEHSIThCS)

Mon COKpallleHHOe Ha3BaHUe MecsIa C 60bIIoN OYKBEL
(3 OYKBBI B @HTJIUMCKOM; B IPYTUX SI3bIKaX OJIMHA
MOXKET MEHSIThCH)

mon COKpaIllEHHOE Ha3BaHMWEe MecsIla B HUXKHEM peru-
ctpe (3 OYKBHI B @HTJIUMCKOM; B IPYTHUX SI3BHIKAX
IOJIMHA MOXKET MEHSIThCS)

MM HoMep Mecsa (01-12)

DAY TOJTHOE Ha3BaHMWe OHA HeJeJIM B BEpXHEM pPeru-
cTpe (momonHeHHOe nmpobenaMu 0o 9 CUMBOJIOB)

Day IIOJTHOe Ha3BaHWe OHS HeOeau C OOJIbIoN OYKBHI (
IOMNOJTHeHHOe npobenaMu 10 9 CHMBOJIOB)

day II0JIHOEe Ha3BaHMe OHS Helelu B HUKHEM peru-
cTpe (momoiHeHHoe mpobenaMu 0o 9 CHMBOJIOB)

DY COKpaIllEHHOe Ha3BaHUe OHS HeOellld B BepXHeM
peructpe (3 OyKBEL B @HTJIMUCKOM; B OPYTUX 3Bl
KaxX MOXKeT MeHSThCS)

Dy COKpaIllEHHOE Ha3BaHUe OHS Hemenu ¢ O0JIbIIOoN
OyKBHI (3 OYKBHL B @HTJIMWCKOM; B IPYTUX A3BIKaX
IOJIMHA MOXKET MEHSIThCS)

dy COKpaIllEHHOE Ha3BaHUE OHS HeOeNld B HUXKHEM
peructpe (3 OYKBE B @aHTJIMACKOM; B APYTHX S3BI-
Kax OJInHa MOXKEeT MEHSThCS)

DDD HOoMep gHA B rogy (001-366)

IDDD HoMep gHs B romy mo ISO 8601 (001-371; niep-
BBHIM [JeHb Fofjla — MOHeOeIbHUK IEePBOU HENEJIN 10
ISO)

DD meHb Mmecsia (01-31)

D HOMED OHS HeOelHu, CiuTas C BOCKpeceHhbs (1) Ao
cy600THI (7)

ID HoMep OHs Hemenu 1o ISO 8601, cuuTas c moHe-
OenbHUKA (1) OO0 BOCKpeceHbs (7)

W Hemensa Mecsia (1-5) (mepBas Hefenss HAYMHAETCS

B IIEPBBIN IeHb MecsiIa)
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Kon OnucaHue

WwW HOoMep Hepenu B rony (1-53) (mepBas Hemensa Ha-
YUHAETCS B IIEPBHIY OeHb roja)

Iw HoMep Hepenu B rogy mo ISO 8601 (01-53; mep-
BHIM YeTBEPTr rofa OTHOCUTCS K Hepmerne 1)

cc BeK (2 nudpsrl) (mBapIiaTh IePBHIYM BEK HadalcAa
2001-01-01)

J I0JIMaHCKas faTa (1eoe 4ucyo gHel ot 24 Hos6ps
4714 r. go H. 3. 00:00 mo MecTHOMY BPEMEHU; CM.
Pazpmen B.7)

0 KBapTan

RM HOMep Mecslla PUMCKUMH ITu¢paMu B BEPXHEM pe-
ructpe (I-XII; I=guBaps)

rm HOMep Mecslla PUMCKUMU IndpaMy B HUXKHEM pe-
ructpe (i-xii; i=g9HBaps)

TZ COKpallleHHOe Ha3BaHUe YaCOBOTO I10sICa B BEPX-
HeM perucTpe (mogmepKuBaeTcsa TOIBKO B to_
char )

tz COKpallleHHOe Ha3BaHUe YacOBOTO I10sCa B HUXK-
HeM perucTpe (mogmep>KuBaeTcs TOIBKO B to_
char )

TZH 4ackl 4aCOBOTO IT0sica

TZM MUHYTHI YaCOBOTO IT0sICa

OF cMeleHre 4acoBoro nosica ot UTC (mommepxuBa-

€TCsI TOJIBKO B to_char )

K m065sIM KomaM popMaTHPOBAHUSI MOXHO M00aBUTHL MOOUGUKATOPH, U3MEHSIOINE UX oBenenune. Ha-
mpumep, mabiioH GopMaTUPOBAHUS FMMonth BKTIOYaeT KOO Month ¢ MoguduKaTopoM FM. MoaudukaTo-
PHI, TpeqHa3HavYeHHBIE OJ11 GOPMaTUPOBAaHUSA OATH/BPEMEHU, TTepedncientl B Tabmuie 9.27.

Tadoinuna 9.27. MogudukaTopsl KOaoB 1151 ¢opMaTUPOBaHUSA JaThl/BPEeMEHH

Mopudukarop

Onucanue

IIpuMmep

[TpucraBka FM

PEeXHUM 3allOJTHEHUA (HOH&BJ’IH-
eT Benymne HYJIHX U OOIIOJIHEHUE
npobenamMu)

FMMonth

OkoHuaHue TH

OKOHYaHMHEe IMOPAOKOBOI'O YHUCJIN-
TEJIbHOI'O B BEPXHEM PEerucrTpe

DDTH, HaIIpuMep 12TH

OKoHuYaHHe th

OKOHYaHHEe IMOPAOKOBOI'O YHUCIIN-
TEJIbHOT'O B HU2KHEM PETUucCTpe

DDth, HampuMep 12th

ITpucraBka FX

rno0anbHEIM ITapaMeTp QUKCUPO-
BaHHOTO hopMaTa (CM. 3aMeda-
HUS)

FX Month DD Day

[TpucraBka TM

pexuM nnepesBopa (UCIOIb3yIOTCS
JIOKaJIN30BaHHLIEC HAa3BAHUS JHEH
U Mecsanes, ucxond u3 lc time)

TMMonth

OkoHuYaHUEe SP

pexXuM 4uciia IPOIUChIo (He pea-
JIN30BaH)

DDSP

3aMedaHUs 110 UCIIOIb30BaHNI0 (OPMATOB IaThH/BpEMEHMN:
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* FM IIOOABIISIET OOIOJIHSIONINE IPOOebl U HyIU CIIpaBa, KOTOPEEe B IPOTUBHOM cliydyae OyoyT mobaB-
JIeHHI, YTOOHI Pe3ynbTaT UMes GUKCUPOBaHHYIO MMPUHY. B Postgres Pro mogudukaTop FM OelCcTBY-
eT TOJIbKO Ha CJIeOyIoWNY Ko, Torga Kak B Oracle FM e€ gelicTBHe pacIpoCTpaHseTCs Ha BCe I10-
CJIeyIoIIye KOIH, IT0Ka He OyaeT OTK/II0YEHO IIOCIIENYIOMNM MOIU(UKAaTOPOM FM.

¢ TM nopmaBisieT 3aMBIKaloIIe Hpo6em>1 BHE 3aBHCHMOCTH OT YKa3aHUA F'M.

* OyHKOUU to_timestamp U to_date UTHOPUPYIOT PETUCTP OYKB BO BXOOHOM CTPOKE; ITO3TOMY, HAIIPU-
Mep, O mabJIOHOB MON, Mon U mon IIOOOMAYT OOHU U Te JXKe CTPOKHU. ECIIM UCIIoNb3yeTCs MpUCcTaBKa
TM, CM€Ha perucTtpa Inpou3BOOUTCSA B COOTBETCTBUU C IIPaBUJIOM COPTHUPOBKH, YCTAaHOBJIEHHBIM OJIdA
BXOOHOU CTPOKH (cM. Pa3gen 22.2).

* to_timestamp U to_date IPOIYCKAIOT IOBTOPAIOIINECST mpoO6esIEl B HaUaie BXOJHOM CTPOKY U
BOKPYT 3HAYEHUM aThl U BpeMeHHU, eCIU TOJILKO He MCIIOJIb3YeTCs IMpUcTaBKa Fx. Hanpumep,
to_timestamp (' 2000 JUN', 'YYYY MON') M to_timestamp('2000 - JUN', 'YYYY-MON')
OymyT paboTaTh, HO to_timestamp ('2000 JUN', 'FXYYYY MON') BBIACT OIIMOKY, TaK Kak
to_timestamp OXKHIAET TOILKO onuH mpober. [ITpucTaBKa FX mMOXKHA OLITH IIEPBOH B I1abIoHe.

e Pazgmenurtend (mpoben Uiy OTIUYHBIN OT UG PE/OYKBE CHMBOJII) B CTPOKE ImabioHa QyHKIUHI
to_timestamp U to_date COOTBETCTBYET II000MY pa3feIuTesi0 BO BXOJHOM CTPOKE UJIU IIPOITyCKa-

eTCs, ecJIu TOIbKO He fo0aBieHa IpucTaBKa FX. Hanpumep, to_timestamp ('2000JUN', 'YYYY///
MON') M to_timestamp ('2000/JUN', 'YYYY MON') OymyT paboTaTh, HO to_timestamp ('2000//
JUN', 'YYYY/MON') BBIIACT OIIMOKY, TaK KaK KOJIMUYECTBO Pa3fesInTeIel BO BXOOHON CTPOKE IIpe-

BHIIIIAET KOJIMYECTBO Pa3feuTesiel B mabiioHe.

Ecnu poGaBrnsieTcs MpuUCTaBKa FX, pa3feIuTellb B CTPOKe I1abjIoHa COOTBETCTBYET POBHO OOHOMY
CHUMBOJIy BO BXOOHOM cTpoke. Ho 3aMeThTe, YTO CUMBOJI BO BXOOHOM CTPOKe He 00513aTeIbHO NOIXKeH
COBIIaflaTh C CUMBOJIOM pa3fenurens B Iabnone. Hanpumep, to_timestamp ('2000/JUN', 'FXYYYY
MON') OymeT paboTaTh, a to_timestamp ('2000/JUN', 'FXYYYY MON') BBIZACT OIIUOKY, IIOTOMY
4TO BTOPOM mpobest B CTPOKe I1abioHa 3abupaeT OYKBY J U3 BXOOHON CTPOKM.

* Kopy mra6ioHa TZH MOXKET COOTBETCTBOBATh YHMCIIO CO 3HAKOM. be3 mpucTaBKu FX 3HAKH MUHYCa
MOTYT OBITh HEOTHO3HAYHBIMU ¥ BOCIIPUHMMATHCS KaK pasfenuTen. JTa HEOOHO3HAYHOCTh pas-
pelraeTcs caemyronuM 00pa3oM: eCJIM YHCIIO pa3fesiuTesiel mepen TZH B CTPOKe I1abioHa MEeHb-
IIle YucJjia pa3feNuTenel mepeq 3HaKOM MUHYCa BO BXOOHOM CTPOKe, 3HaK MUHYC BOCIIpUHUMAaET-
Cs KaK OTHOCAINMNICS K TZH. B IPOTUBHOM CJlydae 3HAK MUHYyCa BOCOPHHHUMAaETCS KaK pa3fesIuTelb
3HAYEeHUH. HaanMep, Bto_timestamp ('2000 -10', 'YYYY TZH') B IoOJie TZH mmomnagaeT -10, a B
to_timestamp ('2000 -10', 'YYYY TZH') B TZH IomagaeT 3HaueHUue 10.

* [ITa6oHEI /IS to_char MOTYT cogepKaTb OOBIYHBIN TEKCT; OH OyHeT BHIBEIEH B HEU3MEHHOM BU-
oe. YToObl IPUHYOUTEIEHO BEIBECTU TEKCT OYKBAIbHO, a’ke €CJIU OH CONEPKUT II1abJIOHHBIE KOJHI,
MOACTPOKY C HUM MOZKHO 3aKJTIOUUTh B KaBHIYKHU. HampuMep, B CTPOKe '"Hello Year "YYYY', KOT
YYYY 6ymeT 3aMeHEH rogoM, a OyKBa Y B CJIOBE Year OCTAHETCS HeM3MeHHOU. B pyHKImMax to_date,
to_number M to_timestamp mpHu 00paboTKe MOOCTPOK B KaBhIYKaX M OYKBAJIbHOTO TEKCTA HEKOTO-
POl OIUHEL IPOIIYCKaeTCs TaKoe JKe YUCJIO CHMBOJIOB BO BXOOHOU CTPOKe; HaImpuMep, IIpu o6paboT-
Ke MOACTPOKHU "XX" OyQyT IMPOMIYIIEHHl IBa CUMBOJIa (J1Io0ble, He 00513aTEIBLHO XX).

ITogcka3ka

IIo Postgres Pro 12 Bo BXOOHOM CTPOKE MOXKHO ORIJIO IIPOIYCKAaTh MPOU3BOJIBHBIN TEKCT, HC-
MOJIB3YS B IIa0JIOHE CUMBOJIBL, OTIIMYHEIE OT UudP 1 6ykB. Hanpumep, paubine paborano
to_timestamp ('2000y6mid', 'yyyy-MM-DD'). Temeph O/si 9TOM €I MOXKHO MCIIOIb30-
BaTh TOJILKO OYKBEL. Hanmpumep, mabimoHb to_timestamp ('2000y6mid', 'yyyytMMtDDt') H
to_timestamp ('2000y6mid’', 'yyyy"y"MM"m"DD"d"') OPOMNYCKAIOT y, m 1 d.

e FEcnu BaM HYKHO TIOJIyYMTDh Ha BEIXOMle OBOMHBIE KaBBIYKM, Bl OJIZKHEI IPEABaPUTh UX CUMBOJIOM
0o0paTHOM KOCOM YepThl, HAIPUMEDP: '\"YYYY Month\"'. B ocTalmbHOM 3TOT CHMBOJI BHE KaBLIYEK
BOCIIDMHMMAETCSA KaK OOBIYHEBIHN. BHy'TpI/I CTPOKH B KaBbIYKaX OH YKa3bIBAE€T, YTO CJ'Ie)Iy'IOIJ_[I/Iﬁ CUM-
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BOJI OOJI2KEH BOCIIPDUHHNMATLCA 6YKBaJ'IbHO, KakKiM OBl OH HU OB (HO 9TO UMeeT CMEICJI, TOJIBKO €CJIN
CJ'IGI[YIOH.II/II';I CHMMBOJI — KaBbI4YKH HJIA o6paTHa${ Kocasda qepTa).

Ecnu B QyHKIMAX to_timestamp U to_date popMaT roga onpepensieTcsa MeHee, 4eM 4 rudpamu,
HanpuMep, Kak YYY, ¥ B llepelaHHOM 3HAa4YeHUU Irofia Toxke MeHblle 4 1udp, rom IepecYuThBaeTCsI
B MakKcuUMasbHO 6u3kuit K rouy 2020, T. e. 95 BocipuHUMaeTcsa Kak 1995,

(DYHKLII/II/I to_timestamp U to_date BOCIPUHUMAIOT OTPUIIATEJIbHEIE 3HAYEHUsI I'OO0B KaK OTHOCAIIHU-
ecsd K romam mo H. 9. Ecnu xe YKa3aThb OTPULQATEJIbHOE 3HAYEHHUE U )106aBI/ITb SIBHBIN IMpHU3HaK BC (JIO
H. 3.), rono 6yJ:[eT OTHOCHUTBCA K H. 3. HyneBoe 3HA4YeHHe roga BOCMIPUHUMAETCA KaK 1 romg mo H. .

B QyHKIHSIX to_timestamp M to_date C MpeoOpa30BaHUEM YYYY CBsSI3aHO OTpaHUYeHHe, Korma 00-
pabaThIBaeMEIN T'Of 3anuchIiBaeTcs 0osee yeM 4 nudpamu. Ilocne yyyy Heobxomumo Oymet goba-
BUTDH HeIIM(PPOBOM CHMBOJI UJIXM COOTBETCTBYIOIIHUH KO/, MHa4Ye IOl Bcerga OymeT BOCIIPUHUMATHCS
Kak 4 nudpsl. Hanpumep, B to_date ('200001130', 'YYYYMMDD') (c romoMm 20000) ropm OymeT uH-
TEPIIPETUPOBAH KaK COCTOSAINYM 13 4 nudp; 4TOOH UCIPABUThH CUTYAIIUIO, HYKHO N00aBUTH HEIU(-
POBOIT pa3geuTesb Oocie rofa, Kak B to_date ('20000-1130"', 'YYYY-MMDD'), UJIM KO KakK B
to_date ('20000Nov30"', 'YYYYMonDD').

OYHKINY to_timestamp U to_date MPUHUMAIOT IT0JIe CC (BE€K), HO UTHOPUPYIOT €r0, eCliu B mab-
JIOHE eCTh IT0JIe YYY, YYYY MNHu Y, YYY. Ecimu CC uCcnonbp3yeTcs ¢ YY UM Y, pe3ysibTaToM OyOeT rof B
OaHHOM cToneTuu. ECiu MPUCYTCTBYET TONBKO KO CTO/NeTHs, 6e3 rofa, mogpasyMeBaeTCs IIePBLIT
TOf 9TOT'0 BEeKa.

OVHKITUHU to_timestamp ¥ to_date IPUHUMAIOT Ha3BaHUS U HOMepa OHel Hemenu (DAY, D U CBSI3aH-
HBIE THUIIBI ITOJIEN), HO UTHOPUPYIOT UX IPU BEIYUCIIEHUYU pe3yJbTaTa. To XKe caMoe IIPOUCXOOUT C II0-
nsaMu KBapTana (Q).

OYyHKIUAM to_timestamp U to_date MOXKHO IlepefaTh OaThHl 110 HedelbHOMY KaneHmapio ISO 8601
(oTnuyalouIMecs 0T TPUTOPUAHCKUX) OOHUM U3 OIBYX CIIOCOOOB:

* Tom, HOMep Hefenu U OHS HeOesiu: HalpuMep, to_date ('2006-42-4"', 'IYYY-IW-ID') BO3Bpa-
maeT maty 2006-10-19. Eciiu meHb HemesIu ONyCKaeTCsl, OH CYUTAEeTCs paBHBIM 1 (TOHemenbHU-
KYy).

* Tom u meHb roja: HaIpPUMeED, to_date ('2006-291', 'IYYY-IDDD') TaKzKe BO3BpaIllaeT
2006-10-109.

ITonmbITKa BBECTH ATy U3 CMECHU IIOJIeM TPUTOPUAHCKOTO U HelenbHOro KaneHmaps ISO 8601 Gec-
CMEBICTIEHHA, TTI09TOMY 3TO 6ymeT cuutaThCcs omnbkoi. B koutekcTe ISO 8601 nmousiTua «HOMEDP Me-
csilla» U «JIeHb Mecslla» He CYILIEeCTBYIOT, @ B TPUTOPUAHCKOM KajleHape HeT NOHATUS HoMepa Hefle-
nu o ISO.

BauMmanue

Torma Kak to_date He IPUMET CMECH I10JIEN TPUTOPMAHCKOTr0 U HefleJIbHOTO KaneHagaps [SO,
to_char crmocobHa Ha 3TO, TaK KakK ¢GopMaThl Bpofe YYYY-MM-DD (IYYY-IDDD) MOTYT OBITh ITO-
ne3nsl. Ho n3beraiite ¢popMaToB THUIIA IYYY-MM-DD; B MIPOTUBHOM CJIydae C JaTaM# B Hada-

Jie TOma BO3MOXKHBI CIOPIIPU3HL. (3a HOIOIHUTENLHEIMYU CBeIeHUsIMU 00paTuTech K [lompa3sme-
1y 9.9.1.)

OYHKIMS to_timestamp BOCIIPUHUMAET MOJIST MUJIIUCEKYHA (MS) MM MUKPOCEKYHT (US) Kak apoo-
HYIO 9aCTh YMCII0 CeKyHa. Hampumep, to_timestamp('12.3', 'SS.MS') — 3TO He 3 MUJUIUCEKYH-
oel, a 300, Tak KakK 9TO 3HaYeHMNe BOCIpUHUMaeTcsa Kak 12 + 0.3 ceKyHOAbl. ITO 3HAYUT, YTO OJIS
¢dopMmaTa SS.MS BXOOHBIE 3HAUEHUS 12.3, 12.30 1 12.300 3aar0T OOHO U TO XKe YHCJI0O MUIITHCE-
KyHO. YTOOBI ITOIYyYUTh TPHU MUJIIMCEKYHOHI, BPEMs Hy2KHO 3alKcaTh B Bume 12.003, Torga oHO Oy-
meT BocupuHATO Kak 12 + 0.003 = 12.003 cek.

Emé 6omee CIOXKHBIM IPUMeED: to_timestamp ('15:12:02.020.001230"', 'HH24:MI:SS.MS.US') Oy-
meT npeobpa3oBaHo B 15 gyacos, 12 MuayT 1 2 cekyHAnl + 20 MunnucekyHn + 1230 MUKPOCEKYyHI =
2.021230 seconds.
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* Hywmepanus gHel HeOenu B to_char (...,
from ...), HO HyMepalnuida to_char (...,
extract (dow from ...).

'ID') COOTBETCTBYET (I)YHKI_II/II/I extract (isodow
'D') He COOTBETCTByeT HyMepaluu, IPUHATOU B

* O®yHKOUS to_char (interval) obpabaTriBaeT opMaTel HH U HH12 B pamMKax 12 gacos, To ecTb 0 u 36
4acoB OyOyT BRIBOOUTHCS KaK 12, TOrAa KaK HH24 BEIBOOUT YKCJIO YaCOB IIOJIHOCTHIO, U [JI 3Hade-

HUU interval pe3yJbTaT MOXeT IPEBHIIATD 23.

Komb! hopMaTUpOBaHUS YUCIOBHIX 3HAYEHUM ITepedyucineHsl B Tabnuie 9.28.

Ta6auma 9.28. Koabl (popMaTHPOBAHHST YHCET

Kono Onucanue

9 mo3uItus 1UudpPs! (MOXKET OTCYTCTBOBATD, €CIU
uudpa HeHavaIast)

0 mo3unus IUPPH (IPUCYTCTBYET BCeTAa, AaxKe ec-
1 nudpa HeHavalras)

. (Touka) OecssTUYHas TOYKa

, (samsTas) pa3genuTenb TPy (ThIicad)

PR OTpHUIlaTENIbHOE 3HAUEHUE B YTJIOBBIX CKOOKaX

S 3HaK, 0OOaBISIEMBIN K YUCITY (C YIETOM JIOKAIH)

L CUMBOJI IEHEXKHOM eIMHUIIH (C Y4ETOM JIOKAJIH)

D pasfienmuTes 1esioi 1 ApoOGHOI YacTH ducia (C
YYETOM JIOKAJIH)

G pa3genuTens rpynn (C y4€TOM JIOKaIn)

MI 3HAK MUHYC B 3aJaHHOM MO3UIIUHU (€CITU YUCII0 <
0)

PL 3HAK MJIIOC B 3aJaHHOM no3unuu (eciu yucio > 0)

SG 3HaK MJIIOC UJIX MUHYC B 3aJlaHHOU ITO3UIIUU

RN YKCJI0O PUMCKUMHU 1T pamu (B guana3oHe oT 1 mo
3999)

TH UM th OKOHYAaHNE MMOPSITKOBOTO YUCIUTEILHOTO

Y COBUT Ha 3aflaHHOe KOIu4YecTBO LHudp (CcM. 3aMe-
YaHUSsI)

EEEE 9KCIIOHEeHIIMaJIbHas 3alyuCh YHuCia

3amMeyYaHus 0 UCIOIb30BaHUI0 (OPMATOB YHCET:

* 0 of0o3HavaeT HO3ULHI0 HUQPEL, KOTopas OyaeT BEIBOOUTHLCS BCEraa, Jaxke ecjd 9TO He3Hadalllui
HOJIb CJIeBa HJIX CIIPaBa. 9 TakxXke 0003HadaeT IMO3UIHIO ITM(PLI, HO €CJIM 9TO He3Havalluil HOIb clie-
Ba, OH 3aMeHsIeTCs IpoOesioM, a eC/Iy CIpaBa U 3ajlaH PeXKUM 3aIlOIHEeHUsI, OH ymasnseTcs. (s
GYHKIIMY to_number () 9TH OBa CUMBOJIA PAaBHO3HAYHEI. )

* Ecnu B popMaTe ynucia IpegyCMOTPEHO MeHbIIIe 3HAKOB II0CJIe 3alsaTOM, 4eM B hopMaTUPyEMOM
uucie, GYHKIUS to_char () OKPYTJIUT YUCJIO A0 YKAa3aHHOTO KOJIUYEeCTBa 3HAKOB.

* CuMBOJH 1abmoHa S, L, D ¥ G MPEACTaBIISIOT 3HAaK, CHMBON MEHEXKHOU eQUHUIILI, DECATUYHYIO TOY-
Ky ¥ pa3deIuTe b THICSY, KaK UX OMpenesieT TeKyIasa jJoKasb (cM. lc monetary u Ilc numeric).
CUMBOJTHI TOYKA U 3aMSITas MPEACTABISIOT T€ K€ CUMBOJIL, 0003HaYaIOIINE AECATUYHYIO TOYKY U

pa3neiinTelib ThICAY, HO HE 3aBUCAT OT JIOKAJIN.

* Ecnu B mabmoHe to_char () OTCYTCTBYET sAIBHOE€ YKa3aHHe IIOJIOZKEHHUA 3HdKa, OJId Hero pe3epBUupy-
€TCd OJHa IIO3UITUA PAOOM C YHCIIOM (cmeBa ot Hero). Ecnu ieBee HECKOJILKUX 9 TIOMEINEH S, 3HAK

TakXke OyOeT OPUIIKCAH CJIeBa K YUCIIY.
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* 3HaK 4YHuCJIa, IIOIyYeHHBIM KogaMu SG, PL UIX MI, HEe IPHUCOEOUHSETCS K YHUCITy; HAallpUMeED,
to_char(-12, 'MI9999') BHIA€T '- 12', Torga Kak to_char(-12, 'S9999') — ' -12'.(B
Oracle MI He MOXKET UOTHU Ilepeq 9, Hao00POT 9 HYKHO yKa3aThb IIepem MI.)

* TH He IIpeoOpa3yeT 3HaueHus MeHble 0 ¥ He TToAepPKUBaeT OPOOHEIe YUCIa.
* PIL, SG M TH — pacmupenus Postgres Pro.

* B to_number IpH UCIOIb30BAHUH IIAOTOHHBIX KOIOB, He 0003HAYAIOIINX JaHHEIE, TAKUX KaK L U TH,
IIPOIIyCKAeTCsI COOTBETCTBYIOIEee KOJIMUEeCTBO BXOOHBIX CUMBOJIOB. IIpu 3TOM He UMeeT 3HaUeHHs,
COBITAHAIOT JIM OHU C CHUMBOJIaMH I1abI0HA, €CJIH TOJIPKO 3TO He CUMBOJIBI TAHHKIX (TO €CTh HUMPEHI,
3HAK 4YHCJIa, JeCATHUYHAs TOYKa WK 3amnsTasi). Hampumep, O mMOOCTPOKY TH OyOyT IPOIYIEeHbI
IBa CHMBOJIa, He IIPeICTaBISIONIe JaHHEIE.

* V Cto_char YMHOXaeT BBOOAUMOE 3HaYeHUe Ha 10" n, IIe n — YUCJo uudp, CAEOyIoIuX 3a V. V C
to_number HOJ:[O6HI>IM 06pa30M OEeJIUT 3HaYeHue. (DYHKI_II/II/I to_char U to_number He IIOOAOEPXKUBAIOT
V ¢ OpOoOHBIMU YHCJIaMu (Hampumep, 99.9V99 He MOIyCKaeTCs).

* Kop EEEE (Hay4YHas 3alliCh) HE MOXKET COYEeTaThCs C JIIOOLIMHU OPYTUMH BaprHaHTaMHu (popMaTHPOBa-
HUS WA MOOU(MUKATOPAMH, 32 UCKITIOYEHHEM ITU(P U TeCATUYHON TOUKH, U [OJIKEH PacIolaraThCs
B KOHIIE CTPOKH ITabJioHa (HampuMep, 9. 99EEEE — MONMYCTUMBIN I1abI0H).

7151 “3MeHeHUs ITOBeOeHUs KOJOB K HUM MOTYT OBITH IIPUMEHEHBI OllpeaesieéHHbIe MoguduKaTopel. Ha-
nopuMep, FM99. 99 obpabaTeiBaeTCs KakK Ko 99. 99 ¢ MogudukaTopoM FM. Bce mogudukaTops! mis Gop-
MaTHUPOBAHUS YKUCEN mepeduciieHs B Tabmuie 9.29.

Tao6auma 9.29. MogudHKaTOphI IMIA0I0HOB IJ1s1 POPMATHPOBAHHUS YHCET

Mopgudukarop OnucaHue IIpumep

IIpucTaBKa FM PexXHuM 3aIloIHeHus (IomaBsIsgeT |FM99.99
3aBepIIaire HyJIX U JOI0JTHe-
Hue mpoberaMu)

OkoHuyaHUe TH OKOHYaHMeE IMOPSAOKOBOI'O YUCIIHU- |999TH
TEJIBHOI'O B BEPXHEM PErucrpe

OxkoHYaHHE th OKOHYaHMHeEe IMOPAOKOBOIO YHUCIHU- |999th
TEJIbHOI'O B HU2KHEM PETUcCTpEe

B Ta6nuue 9.30 npuBeneHB HEKOTOPHIE TPUMEPHI MCIIOJTE30BaHUA QYHKIIMHU to_char.

Ta6auma 9.30. [Ipumeps! to_char

BripaxkeHue Pe3ynabTar

to_char (current_timestamp, 'Day, 'Tuesday , 06 05:39:18"
DD HH12:MI:SS'")

to_char (current_timestamp, 'FMDay, 'Tuesday, 6 05:39:18"
FMDD HH12:MI:SS')

to_char(-0.1, '99.99") ' -.10"

to_char(-0.1, 'FM9.99") -1

to_char(-0.1, 'FM90.99'") '-0.1"

to_char (0.1, '0.9") ''0.1"

to_char (12, '9990999.9") ' 0012.0"

to_char (12, 'FM9990999.9") '0012."

to_char (485, '999") ' 485"

to_char (-485, '999") '—-485"

to_char (485, '9 9 9") ''4 8 5"
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BripaxkeHnue Pe3ynabTar
to_char (1485, '9,999") ' 1,485"

to_char (1485, '9G999") ' 1 485"
to_char(148.5, '999.999") ' 148.500"
to_char(148.5, 'FM999.999") '148.5"
to_char(148.5, 'FM999.990") '148.500"

to_char (148.5, '999D999") ' 148,500
to_char(3148.5, '9G999D999") ' 3 148,500
to_char (-485, '999s'") '485-"

to_char (=485, '999MI'") '485-"

to_char (485, '999MI') '485 '

to_char (485, 'FM999MI') '485"

to_char (485, 'PL999'") '+485'"

to_char (485, 'SG999") '+485"

to_char (-485, 'SG999") '-485"

to_char (-485, '9SG99") '4-85"

to_char (-485, '999PR'") '<485>"

to_char (485, 'L999'") 'DM 485"

to_char (485, 'RN') ! CDLXXXV'
to_char (485, 'FMRN') 'CDLXXXV'

to_char (5.2, 'FMRN') VAl

to_char (482, '999th") ' 482nd’'

to_char (485, '"Good number:"999") 'Good number: 485"
to_char (485.8, 'Pre: 485 Post: .800'
'"Pre:"999" Post:" .999")

to_char (12, '99v999"'") ' 12000°"
to_char(12.4, '99v999") ' 12400°"
to_char(12.45, '99v9'") ' 125"
to_char(0.0004859, '9.99EEEE') ' 4.86e-04"

9.9. OnepaTtopbl U PYHKLUUU AaTbl/BPEMEHMU

Bce cymecTtByoiue pyHKIUY 015 06paboTKY DaTH/BpeMeHY nepevncieHsl B Tabnutie 9.32, a mogpobHee
OHU OIMCAHH B CIEOYIOIINX ITogpa3fenax. [loBegeHre OCHOBHEIX apudMeTUYeCKUX OIIepaToOpoB (+, * U
T. O.) onrcano B Tabnurme 9.31. dyHKIuKU (HOPMaTUPOBAHUS ITHUX TUIIOB MAHHBIX OBLIM IIEPEYUCIEHE B
Pazmere 9.8. O6uryio nHGOpMAaIMio 060 3TUX TUIIAX BBl MOTYYUIIH (MK MOXKeETe IIONy4YuTh) B Pasmerne 8.5.

IToMuMO 3TOTO, OJII TUIIOB OaThl/BPpeMEeHU HMEIOTCSI OOBIYHEBIE OIIEPaTOPHI CPAaBHEHU S, TIOKa3aHHbIe B Tab-
mune 9.1. 3HaYyeHUs maThl ¥ OaThl CO BpeMeHeM (C YaCOBBIM ITOSICOM HITHM 0e3 Hero) MOXKHO CPaBHUBATh
Kak yrogHO, TOr{a KaK 3Ha4YeHUS TOJIbKO BPeMeHH (C YaCOBHIM MOsSICOM MiIu 0e3 Hero) U MHTepPBakl I0-
IIyCTUMO CPaBHUBATD, TONbKO €CJIM WX TUIHI COBIIAaioT. [Ipy cpaBHEHUH maTH CO BpeMeHeM 0e3 4aco-
BOT'O IIOsICa M JaThl CO BpEMEHEM C YaCOBEIM IIOSICOM IpeAIojaraeTcs, 94TO IepBoe 3HaYeHUE 3aJaHo B
4aCOBOM [I05ICE, yCTAHOBJIEHHOM ITapaMeTpoM TimeZone, u oHO nepecuyuTsiBaeTca B UTC g cpaBHEHUS
CO BTOPHIM 3HaUeHUEeM (BHYTpH yxKe npencraBjieHHEIM B UTC). AHamoruyHeIM 00pa30M, ITpU CPaBHEHUH
3HAQYEeHWY OJaThl ¥ OaThkl CO BPEMEHU IIEePBOE CYUTAETCS COOTBETCTBYIOLIVMM IIOJTHOYM B YaCOBOM IIOSICE
TimeZone.
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Bce onucaHHble HUKe (PYHKIIUHM M OIlepaTOPhI, IPUHUMAIOIINE apTryMeHTH t ime MU timestamp, paKTH-
YEeCKH IPenCcTaBJIeHbl B JBYX BapHAllUAX: OOHA NPMHUMAET TUIl time with time zone MU timestamp
with time =zone, a BTOpass — time without time =zone WU timestamp without time zone. 15
KPaTKOCTH 3TH Bapuallii 30eCh He pa3aesnsioTcsa. KpoMe ToOro, omepaTophl + 1 * OnNpenesIsaioTCS HapaMH,
HaIOeNsoIIiMHI UX IepeMeCTUTEIbHEIM CBOMCTBOM (HaIpuMep, date + integer U integer + date); 3eCh
TIIPUBOZUTCS TOJIBKO OOUH BapuaHT AJId KaKIOOU IIapHl.

Taoinuna 9.31. OnepaTopsl JaThl/BPEMEHHA

Oneparop
OnucaHue
IMpumep (bI1)

date + integer - date
IoOaBisieT K maTe 3aJaHHOe YHCJIO OHEeH

date '2001-09-28' + 7 - 2001-10-05

date + interval - timestamp
[IoGaBnsieT K maTe MHTEPBal

date '2001-09-28' + interval 'l hour' - 2001-09-28 01:00:00

date + time - timestamp
[loGaBrnsieT K maTe BpeMs

date '2001-09-28'" + time '03:00' - 2001-09-28 03:00:00

interval + interval - interval
CKJ'IaJIBIBaeT MHTEePBAJIbI

interval 'l day' + interval 'l hour' - 1 day 01:00:00

timestamp + interval — timestamp
[oGaBnsieT K OTMETKe BpeMeHU UHTEepPBa

timestamp '2001-09-28 01:00' + interval '23 hours' - 2001-09-29 00:00:00

time + interval - time
[lobGaBnsieT K BpeMeHU UHTepBaJl

time '01:00' + interval '3 hours' - 04:00:00

- interval - interval
MenseT HanpaBlleHNe UHTEPBasa

- interval '23 hours' - -23:00:00

date — date - integer
BriuuTaeT maTel, BEaBast pa3HUIy B OHSIX

date '2001-10-01' - date '2001-09-28' - 3

date - integer - date
BrruuTtaet u3 O0aThl 3a0aHHOE YKCJIIO HHefI

date '2001-10-01'" - 7 - 2001-09-24

date - interval - timestamp
Breruuraer u3s OaThl HHTEPBaAll

date '2001-09-28' - interval 'l hour' - 2001-09-27 23:00:00

time — time - interval
BrruvuTaeTr U3 0OOHOTO BpEMEHU ApPyroe

time '05:00' - time '03:00' - 02:00:00

time — interval - time
BrlumTaeT u3 BpeMeHHu HHTEepPBal

time '05:00' - interval '2 hours' - 03:00:00
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Oneparop
Onucanue
IIpumep(n1)

timestamp - interval - timestamp
BrrunTaeT u3 OTMETKH BpeMEeHHU NHTepBaJl

timestamp '2001-09-28 23:00' - interval '23 hours' - 2001-09-28 00:00:00

interval - interval - interval
BrruuTaeT U3 OOHOTO MHTEPBaia Opyrou

interval 'l day' - interval 'l hour' - 1 day -01:00:00

timestamp — timestamp - interval
BelurTaeT U3 OOHOM OTMETKH BpeMeHH APyryio (Tpeobpa3ys 24-4acoBble MHTEPBAaIb B OHU
nomoOHO justify_hours () )

timestamp '2001-09-29 03:00' - timestamp '2001-07-27 12:00' - 63 days 15:00:00

interval * double precision - interval
YMHOXKaeT nHTepBaJl Ha CKaJlsipHOe 3HaYeHue

interval 'l second' * 900 - 00:15:00
interval 'l day' * 21 - 21 days
interval 'l hour' * 3.5 - 03:30:00

interval / double precision - interval
HOenut WHTEePBAJlI Ha CKAJIApHOE 3HA4YEHUEe

interval 'l hour' / 1.5 - 00:40:00

Ta6nauna 9.32. ®yHKIHMH JaThl/BpeMeHH

DOyHKIHUA
Onucanue
IIpumep(n1)

age (timestamp, timestamp ) » interval
BrrauTtaer APTYMEHTEI 1 BI:IJIaéT «CHUMBOJIMYECKUI» pe3ybTaT C TOgaM1 U MeCdllaMy, a He
IIPOCTO OHAMHU
age (timestamp '2001-04-10', timestamp '1957-06-13") - 43 years 9 mons 27 days
(43 roma 9 mMecduen 27 nHeH)

age (timestamp ) - interval
BrruntaeT apryMeHT U3 current_date (IIOJTHOYDb TEKYIIETO OHS)
age (timestamp '1957-06-13') - 62 years 6 mons 10 days (62 roma 6 Mecduer 10
oHEeH)

clock_timestamp () - timestamp with time zone
Tekyimasi fata u BpeMsi (MEHSIETCSI B IIPOI[eCCe BBIMOJIHEHUSI OePaToOPoB); cM. [lompas-
men 9.9.4

clock_timestamp () - 2019-12-23 14:39:53.662522-05

current_date - date
Texymasa gata; cm. [logpazpmen 9.9.4

current_date - 2019-12-23

current_time - time with time zone
Texkymee Bpems cyTok; cM. [logpaspmen 9.9.4

current_time - 14:39:53.662522-05

current_time (integer ) - time with time zone
Teky1iee BpeMs CyTOK (C orpaHMYeHHON TOYHOCTHIO); cM. [Togpa3men 9.9.4
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DyHKIIUS
Onucanue
IIpumep(n1)

current_time (2) - 14:39:53.66-05

current_timestamp - timestamp with time zone
Teky1mlas gata U BpeMs (Ha MOMEHT Hadajla TpaH3aKIuu); cM. [Togpa3men 9.9.4

current_timestamp - 2019-12-23 14:39:53.662522-05

current_timestamp (integer ) — timestamp with time zone
Tekyiue mata 1 BpeMs (Ha MOMEHT Haudajla TPaH3aKIUH; C OTPaHUYEHHOM TOYHOCTHIO); CM.
ITogpazmen 9.9.4

current_timestamp (0) - 2019-12-23 14:39:53-05

date_part (text, timestamp ) — double precision
BosBpaimaer mmosie gatel/BpeMeHH (paBHO3HAUHO extract); cM. [Togpa3zmen 9.9.1
date_part ('hour', timestamp '2001-02-16 20:38:40") - 20

date_part (text, interval ) — double precision
BosBpamniaeT moie nHTepBasna (paBHO3HAYHO extract); cM. [Tompa3men 9.9.1

date_part ('month', interval '2 years 3 months') - 3

date_trunc (text,timestamp) - timestamp
OTceKaeT KOMIIOHEHTHI JaThHl 00 3aJJaHHOM TOYHOCTH; cM. [Tompa3men 9.9.2

date_trunc ('hour', timestamp '2001-02-16 20:38:40") - 2001-02-16 20:00:00

date_trunc (text, timestamp with time zone, text ) » timestamp with time zone
OTcekaeT KOMIIOHEHTEI oaTel 00 3aHaHHOfI TOYHOCTH B YKa3aHHOM 4YaCOBOM II05C€; CM. HOJI-
pa3men 9.9.2
date_trunc('day', timestamptz '2001-02-16 20:38:404+00', 'Australia/Sydney')

- 2001-02-16 13:00:00+00

date_trunc (text, interval ) — interval
OTcekaeT KOMIOHEHTH! JaTH OO0 3aJjaHHOM TOYHOCTH; cM. [Tompa3men 9.9.2

date_trunc('hour', interval '2 days 3 hours 40 minutes') - 2 days 03:00:00

extract ( field from timestamp ) —» double precision
BosBpamgaeT mmone gaTel/BpeMeHny; cM. [Togpasnen 9.9.1

extract (hour from timestamp '2001-02-16 20:38:40') - 20

extract ( field from interval ) - double precision
BosBpamlaeT nmone uHTEpBana; cM. [loagpasgen 9.9.1

extract (mon