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AHHOTammsl. B naHHOW craThe W3NIOXKEHBI MaTepHanbl cpaBHeHWs M Kputuku SQL 1o
MOBOJY COOTBETCTBHSI omepaTopoB SQL pensunoHHOW Mozmenu IOaHHBIX. PaccMOTpeHBI
0COOCHHOCTH TaOJNMYHBIX BBEIpaKeHUH B cTanaapTe SQL 1 mokasaHsl ciydan, B KOTOPBIX 3TH
BBIpaKCHUS NMPOTHBOPEYAT PENALMOHHON Mozenu. [IpuBeneHbl BapUaHThI HCIOIb30BaHUSA
TaKuX TaONMYHBIX BbIpakeHWH B SQL, KoTOpble Haubojee TOYHO OTPaXKAKOT KOHLECMIMU
peNALMOHHON MOAETH.
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1. BBepgeHue

Oo6memsBecTHO, 9TO0 SQL sBIsIeTCS CTaHOAPTHBIM S3BIKOM PEISIMOHHBIX 0a3
JAHHBIX, HO ATOT ()aKT HE JeJaeT ero PeAlHOHHBEIM. B JeHCTBUTEIHHOCTH, OH
OTHANMIICS OT PEISIMOHHON MOJENH IOCTaTOYHO JaBHO. CrenyeT MOHHMATh
pasnuuus SQL u pensiuoHHON TeopuH, YTOOBl M30€kKaTh BO3MOMXKHBIX MPOOIEM,
CBSI3aHHBIX C ATUMH PA3TUUUSIMH.

JaHHast cTaThs NOCBsILIEHa UccieoBaHuio pazanuuid SQL U pensiuuoHHON Moaenu
JIaHHBIX. boJiee KOHKpPETHO, B HEW paccMaTpUBaeTCs OJMH M3 BAXKHBIX Pa3JieioB
SQL — TabiuuHble BbIpaXKEHUs. B craThbe MPOBOAMTCS aHAIU3 TAOJINYHBIX
BbIpakeHUH craHmapra SQL, mx ocoOeHHOCTEW W CpaBHEHHE C OIepaTopaMu
PENSIIMOHHON MOAENH JaHHBIX. Ha OCHOBE 3TOTO aHalW3a BBISCHSAETCS, KaK TaKWe
BBIPKEHUS CIIEAYET HCIOJIb30BaTh, YTOOBI OHM COOTBETCTBOBAIH PENIAIIMOHHON
mozaenu. C 1enpl0 HamucaHusi KadecTBeHHoro SQL cieayer npuUMEHSTH
COOTBETCTBYIOIIME  MPAKTHKH, YTO  TO3BOJUT  OILYTUTh  MNPEUMYIIECTBA
PEISILIMOHHON MOJIETH.
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2. OnpegeneHusi KopTexa U OTHOLLUEHUS

Mycts T1,T2,..,Tn (n>0) - onpeaenéuubie THIBI, He 00s13aTeNbHO pasnuyHble. [1ycTh
Ai - oTIIHYHBIC MIMEHA aTpUOYTOB, aCCOLMHUPOBAaHHBIC ¢ KaxabiM Ti. Kaxmas u3 n
KOMOHMHAIMK «MMs aTpuOyTa/TUID» Ha3bIBaeTCsl ampubymom. C KaxIbIM aTpuOyToM
ACCOLMUPOBAHO  3HaueHue ampubyma Vi Tuma Ti; Kaxmas wu3 N map
aTpuOyT/3HAYCHUE HA3bIBACTCS KOMIIOHEHTOM. MHOXKECTBO M3 BCEX N TaKux
KOMITOHEHT OIPEACIIIOT 3HaueHue kopmedica (kopmedic, A KPaTKOCTH) Hal
atpubyramu  A1,A2,.,An. MHOXeCTBO H3 BceX N aTpuOyTOB Ha3bIBaeTCA
3aroJIOBKOM KOpTEXa.

Iycts {H} GymeT 3aromoBkoM KOpTeKeH, U MycTh ¢1, 12, ..., tm OYIyT pasinyHble
koprexu 3aroioBka {H}. Coueranme {H} n mMHO)ecTBa KOopTexeit {t1, t2, ..., tm}
Ha3BIBACTCSI 3HAueHueM omHowenuss (omuoulenuem, Uil KpPATKOCTH), Haj
arpubyramu Al, A2, ..., An, tme Al, A2, ..., An Bce atpubyter {H}. 3aconosxom
omnowenuss oyner {H}, menom omuowenus Gyner muoxectso koprexeit {tl, t2,
., tm}.

BEIBOIBI U3 ONIpeeeH s

e B pemsinyoHHONH MoIenu KaxIpli aTpHOYT KaXKJOTO OTHOIICHUS IOJDKECH
UMETb UMl (TO €CTb HOHUMHbIE ampuOymvl 3anpeujensl), 1 TaKue UMEeHa
JOJDKHBI OBITh YHHKANIbHBI B JAHHOM OTHOIICHUH (TO €CTb 3anpeuyemvl
dybaupyrowuecs umena ampubymos). B SQL nanHpIe mpaBUIIa yMECTHBI
He Be3Jie. OHM BEPHBI JJIs 3HAUCHUH NMEePEeMEHHBIX TaOJIHII, ONpeaeIEHHbIX
¢ nomoinsio CREATE TABLE u CREATE VIEW, Ho He mis pe3yabTaToB
3aMpoCcoOB HaJl TAKUMH TaOJHIIAMHU.

e OTHOmEHHsI Huxkoeoa He cooepxcam Kopmediceli-0yonukamos. ITO
CBOMCTBO CllelyeT M3 TOrO, YTO TEJIO OTHOIIEHHS OIPEIeIeHO Kak
MHOXECTBO KOPTEXKEH, a MHOXECTBO B MAaTeMaTHKEe HE COICPIKUT
nyonupyromuxcst sneMeHToB. IloBeaenne SQL B mgaHHOM CMBICTE HE
BEPHO. TOCKOJIbKY Tabmuiiel B SQL MOryT cozmepkaTh IyOIHPYIOIIHECs
CTPOKH, OTCIO/Ia OHH HE SIBJISIOTCS OTHOIICHUSIMH B OOIIEM CMBICTIE.

o  Kopmedxcu 6 omuowenuu ne ynopsioodenvl ceepxy 6Hu3. IDTO CBOWCTBO
CJIEIyeT OISITh U3 TOTO, YTO TEJIO OTHOIICHHSI OTPEICICHO KaK MHOXKECTBO,
a B MaTeMaTH4YeCKOM MHOXECTBE 3JIEMEHTHI He ymopsiioueHsl. KoHeuHo,
U3 TOro (hakta, 4TO KOPTEKH B OTHOLICHUSIX HE YIOPSIOUEHBI, HE CIIEyeT
TO, YTO 3ampochl He MOryT BKirodaTh crnemupukanun ORDER BY.
OmHako 3TO O3HAYaeT, YTO pe3ylIbTaT TaKOro 3ampoca He Oyxaer
otHOmEeHHEM. OTCOPTUPOBAHHEIC PE3YIbTATHl YAOOHEI ISl OTOOPAXKCHHUS,
OJTHAKO, TAKOH 3aIpPOC HE SBISACTCS PEILIIIHOHHEIA OIIepaTopoM.

o Ampubymvl 6 omHOWEHUU MAKJCEe He YNOPA0OUeHbl CAe6d HANPABO,
MOTOMY YTO 3aroJIOBOK OTHOIICHUS - TAK)KE MATEMaTHYECKOE MHOXECTBO.
IToenenne SQL B maHHOM KOHTEKcTe HeBepHO: B SQL Tabimnax KOJIOHKH
YIOPSIIOYCHBI CJICBA HAIPABO.
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o  Kopmeowcu nuxozoa ne cooepocam NULL - MOCKONBKY, TIO OTIpEeIIEHUIO,
JUISL KOKIOTO aTprOyTa KOPTEKH COAEPIKAT 3HAYCHHUSI COOTBETCTBYIOIETO
THUIA.

o Omuouenue ne cooepacam NULL — TIOCKOIBKY TEJIO OTHOIICHUS SIBIICTCS
MHOYXECTBOM KOpTeXeH, a kopTexxu He cogepxat NULL.

3. 3amMKHyTOCTb pensuvoHHou wmopaenu. [lpaBuna
BblBeleHNA TUNOB OTHOLIEHUX U Tabnuu,.

ITo ompeneneHUI0 pe3yabTaTOM KaKIOTO PEILAIHOHHOTO OIlepaTopa IODKHO OBITh
oTHomeHne. U HampoTus, 000 OmepaTop, pe3yabTaTOM KOTOPOTO HE SBISAETCS
OTHOIICHHUE TI0 OMpPEICIICHUI0 HE MOXET OBITh PEJIMOHHBIM OmeparopoM. B
ciydae SQL pensuuOHHBIE OmEpaTopbl HE MOTLYT BO3BpallaTh pe3yJbTaThl,
colepXaime  CTPOKM  NMyOnuKaTel,  ymopsjaodeHHeie — cromoOmbl, NULL,
HCHMCHOBAHHBIC CTOJIOLBI, MYONUPYIOIIMAECS HMEHA CTOJOIOB. 3aMKHYTOCTh
PEISALMOHHON MOJIeN KpaliHe Ba)kHa, OHO MO3BOJISET HAM IMHUCATh B PEISLIMOHHOMN
MOJICTIM  BJIO)KEHHBIE BbIpakeHHs. He wucnone3yiiTe mo0ble  Oneparopsl,
HapyllaloIUe 3aMbIKaHHUA, €CIM BBl XOTUTE HCIONB30BAaTh pe3ylbTaT B
JAbHEUIIUX PENSLUOHHBIX BBIPAXKEHUSX.

PensuoHHass MoJenb HUCHONB3YyeT CIEIUANbHbIE TMpaBWia BBIBEJACHHUS THUIIOB
OTHOLIEHHUH, KOTOPBIE MPEANOIaraoT, 4YT0, €CJIM HaM U3BECTEH 3ar0JIOBOK BXOJHBIX
OTHOLICHUH B ONEpALMU, Mbl MOKEM BBIBECTU 3arOJIOBOK BBIXOJHOTO OTHOILEHUS
oToi omepanuu. [IperMymecTBo Takoro Meroja B W30EraHHM CII0KHOCTEH,
3aBHCAIINX OT IMOPSIKOBOTO HOMEpa aTprOyTOB.

SQL >xe mojaepKuBaeT BEIBEICHUE THIIOB HECKOIIFKO HE KOPPEKTHO. Bo-TiepBhIX, B
SQL BooOmie HET MOHATHS PEIIIUOHHBIX THUIOB, B3aMEH OH OMEPUPYET THIIAMH
CTpOK. BO-BTOPHIX, OH IOIyCKaeT B Pe3yNETUPYIOIUX TAOJINIaX HEMMECHOBAHHBIC
cToOIBl. B-TpeThux, momyckaeT B pe3yNbTHPYIONIMX TaONHIax IyOIMpoBaHUE
uMeH ctonbuoB. st ucnonb3oBanus SQL pensunoHHBIM oOpaszom Bam ciemyer
MPUMEHSITh HEKOTOPbIE TPaBUJIa, KaK TO JAENAIOT PENIIUOHHBIE OMEepaTOPhl. Jmo
npeononazaem Haonexcawee UMEHOB8AHUe aMmPubdymMo8 OMHOWEHUIL:

e  Jlnst Bcex aTpuOyTOB, NPEACTABISIONINX OJHY U TY )K€ HHPOPMAIHIO», TI0
BO3MOXXHOCTH Ha3Ha4dYaThb OJMHAKOBBIC HMCHA. J4! HalpoTHB, €CJIH JBa
aTpuOyTa TPEACTABIAIOT pPa3Hyl HWHPOPMAIHUIO, IPaBUIBHO Oyaer
OTIPENIENTNTh I HUX pa3iudHble MMeHa. EJMHCTBEHHBIM citydai, Korna
CJIE/IOBATh JTAHHBIM PEKOMEH[AIMSIM HEBO3MOXHO, - €CJIM JiBa arpubyrta
OJTHO# TaOJIHUIIBI TPEAOCTABIISIOT OJUHAKOBYIO HH(POPMAIIHIO.

e Jlns kaxaoi 0a30BOi TaONUIBI ONpEIeNINTE PEICTABICHUS BO H30eKaHNe
BO3MOJKHOTO ITEpEMMEHOBaHNUS aTpUOyTOB B OyIymieM.

e Hcmonp3yiiTe TakWe NPEACTABICHUS BMECTO JIEKAIIUX B HX OCHOBE
0a30BbIX TA0JIMII.
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e Hcnons3yiite crnienubukamuio AS s ONpeAeIcHHs MOIXOASINX HMCH
JUTsT JTOOBIX CTOJOIOB, KOTOphIE HE WMEIOT WMEHHW, WJIM WM WX He
YHUKaJIHHO.

M1 He MOXeM uWrHopupoBaTh (akt, dro cromdbuer B SQL ocrarorcs
YIOOPSIOYCHHBIMHA JaXke €CIM HaM  9Toro He HyxHo. Creayoomuil Kox
MpeAIoaraeT yrnopsi04eHHOCTh aTpUOYTOB:

e SELECT*

e JOIN, UNION, INTERSECT u EXCEPT—s ocobcHHOCTH eciu HE
ompenenena creimudukanus CORRESPONDING B mocnemaux Tpex
clydasx.

e B nepeuncieHun wMeH aTpUOYTOB, CJCAYIONIEM 3a OINpPEICICHUCM
MEPEMEHHOM 001aCTH 3HAYCHUI

e B mepeuncnennu nMeH atpudyToB, onpenenéHasix B CREATE VIEW

e INSERT, ecmu He ompenenéH CrMcoKk UMeH aTpuOyTOB.

e ALL u ANY cpaBHeHWHs, €CITH pa3MEPHOCTD OIIEPAaHAOB OOJIBIIE OTHOTO
e B Beipaxxenusix VALUES

4. CpaBHeHue TMNoB B SQL

Paccmorpum 0o0mien3BecTHBI (akT, YTO B PEISALUOHHOM MOJENH /Ba 3HAUCHMS
MOT'YT OBITh CPaBHEHBI, TOJBKO €CJIM OHHM OJHOTO M TOro jxe Tumna. OCHOBHas uaes
3neck B ToM, uto CYBJl nomkHa 3ampemiath BBINOJHSTH JIOObIE PEISIIMOHHBIC
ormepartopsl (join, UNION, YTO YrogHO), KOTOPBIC MOIPAa3yMEBAIOT SBHOC/HESIBHOEC
CpaBHEHHE 3HAYCHUI Pa3IUUYHBIX THUIOB. BbUTO OB MOJIE3HO, €CIM NPH IOMIBITKE
MOJTb30BATEIIsl CPAaBHUTHh 3HAYCHUs! pasiuuHbIX THroB, CYBJl 3anpernt naHHOE
cpaBHeHHE, coo0muB 00 OmIMOKe, W MOMPOCHUT MOJIB30BATENs WCIPABUTh OLIMOKY
nepen BeinonHeHHeM. Hu oxnH w3 m3BecTHBIX ceroxHs SQL mpoaykToB He Bener
ce0st To100HBIM 00pa3oM. B ceromHsmIHNX MpoayKTax B 3aBUCHMOCTH OT TOTO, KaK
Bbr1 HacTpoure 6a3y HaHHBIX, BHIITOJHEHHE 3alpoca NPEpBETCS WM )K€ BEpHET He
BEpHBIII OTBET (TOYHEE HE COBCEM HE BEPHBIH OTBET, a NMPaBWIBHBIH OTBET Ha
HENpPaBWILHBIA BOMIPOC).

B SQL e peann3oBaHa cTporasi THUITU3AINs, HO B HECKOJIBKO crnaboit popme. Tak
CpaBHEHHE CTPOK M YHCEN HE JIONMyCTHMO, OJHAaKO CpaBHEHHWE MENbIX W
JCHCTBUTENBHBIX YHCEN JOMYyCTUMO, MOCKOJIBKY Iepell BBINOJHEHUEM CPaBHEHUS
IeJI0e YUCIIO0 OYAET MPHUBEJICHO K BEIIECTBEHHOMY THIy. Takoe MpUBEACHUE THIIOB
IIHPOKO PACIpPOCTPAaHEHO, OAHAKO, B KoHTeKcTe SQL  ero mnpumeHeHue K
PENAIMOHHBIM OIlepanysiM, TakUM, KaKk OOBeIWHEHHE, MepecedeHre M Pa3HOCTb,
MPHUBOIUT K BECbMa CTPAHHBIM pPE3yJIbTaTaM, KOTOPBIE BIIOCIEACTBUH COAEpXKAT
CTPOKH, HE NIPUHAJJIS)KAIINE HU OJJHOMY U3 ollepaHjoB. PaccMoTpuM oObeanHeHue
tabmun T1 {X INTEGER, Y NUMERIC(5,1)} u T2 {X NUMERIC(5,1), Y
INTEGER}.

420



SELECT X, Y FROM T1
UNION
SELECT X, Y FROM T2

nExly 2] X Y X Y
0| 1.0 .0 |0 0.0] 1.0
0] 2.0 0.0 |1 0.0] 2.0
1.0 |2 0.0] 0.0
1.0 2.0

Takum 00pa3oM, pe3yabTaT COACPKUT CTPOKH HE MpHUHAAICKaIMe HU Tabmmme T1,
HE Tabmune T2 — BeckMa cTpaHHOE OObEIMHEHHE.

Pexomenoayusn: wuszberaiiTe mnpuUBENECHUS THIIOB, TAE€ O3TO BO3MOXHO. Tak, B
koHTekcTe SQL, crienyeT OBITh YBEPCHHBIM, YTO KOJOHKH C OJMHAKOBBIM HMEHEM
UMCIOT OJIMHAKOBHIN ThIl. Eciy m30ekaTh 3TOTO HE yoaeTcs - MCIONB3YHTE SBHOE
MpUBeACHNE TUNOB, UcHoab3yst CAST miM ero 5KBUBaJICHTHI.

5. TabnuuHble BblpaxeHus. OcobeHHocTu ctaHaapTa SQL
B CPaBHEHUU C pensiLMOHHON MoAenbio

B maHHO# ri1aBe MBI paCCMOTPUM KpaiHe BaKHOE mabiuuHoe 8bipadiceriie, KoTopoe
BO3HHMKAET B MHOTOYHCIICHHBIX KOHTEKCTaX sf3bika SQL. B GonpmmHcTBE Clydasx, B
JEHCTBUTEIBHOCTH, €r0 MOKHO PacCMaTpHUBaTh KaK BEPIIMHY CHHTAKCHYECKOTO
nepesa. ClieJlyeT OTMETHUTE, YTO CTaHIAPT CCBUIAETCS HA 3Ty KOHCTPYKIIHIO KaK Ha
svipasicenust  3anpoca (QUEry expression)  u mpunmceiBaeT apyroe (Ooiee
OrpaHWYCHHOE) TOHsATHE JUIsi TabiauuHoro BepaxkeHus (“table expression”). Mat
OPEIIOYNTaeM TEPMHUH MAOIUUHOE @bipadiceHue, TOCKONbKY OH 0oliee TOYHO
OTpakaeT, dYTO BBIPAKCHHE BO3BpamiaeT TaOMHIYy (TOYHEE HEUMEHOBAHHYIO
tabnuiyy). Hamportus, crammapt npennonaraer “table expression” mpocro kak
YaCTHBIN Clly4dal, 4TO MbI Ha3biBaeM Select Bripakennem 6e3 SELECT pasnena kak
TaKoOBOTO.

5.1 CoeduHeHusi / JOIN EXPRESSIONS

B o6miem ciyuae TabaudHBIC BRIpaXKEHHE pa3IeleHbl Ha join i non-join TabnudHbie
BBIPKEHUS

query-expression-body
= joined-table | nonjoin-query-expression

PaccMoTpuM TONBKO TEpBBIM U3 IBYX ciydaeB. B obmem ciydae JOin guipaosicenue
MPEICTABISIET SIBHOE COEIMHEHME NIBYX TaOJIMI], MPEICTABICHHBIX KaK CCbLIKA HA
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mabnuyy (table reference). Bomee touHo, Join BhIpaskeHue 3TO MO0 CrOSS join,
100 SIBHO/HESBHO MMOPAa3yMeEBAET HAIMYKE TUITAa coeaquuenus (join type).

joined-table::=
table-reference CROSS JOIN table-primary
| table-reference [ join-type ] JOIN table-primary
[ ON search-condition | USING ( column-name-list) ]
| table-reference NATURAL [ join-type ] JOIN table-primary
| table-reference UNION JOIN table-primary

Cross Join

“Cross join” - 3T0 Apyroe Ha3BaHUE TOTO, YTO 0OJIce TOUHO HA3BIBATH PACIIUPEHHOE
JIEKapTOBOE MPOM3BEACHUE (COKPAIICHHO NPOCTO JIEKapTOBO IIPOM3BEICHHE B
koHTekcTte SQL). [Tycte A m B OymyT Tabnuiel, mpencTaBieHHBIE KaK pe3ylbTatr
BeruncieHuii table reference. Toraa pesynbratom Beipakenue “A CROSS JOIN B"
Oynmer Tabnmma, comepXamias BCE BO3MOXKHBIE CTPOKH R, KOTOpBIE SIBISIOTCS
KOHKaTeHauueill ctpok u3 A u B. U3 sroro cienyer, uro coenunenue A CROSS
JOIN B cemanTHYeCKH SKBUBAJICHTHO CIEAYIOMIEMY select-BBIpakeHHIO:

( SELECT A.*, B.*
FROM A, B)

W3 ompeneneHus BUAHO, 4TO obmme arpuOyTel Tabimuiy A u B BcrpeuatoTcs B
pe3yJsbTaTe JIBaskabl.

Jpyrue JOin BbIpaKeHUst

CuHTaKCHC A7l IPYTUX jOIiN BBIPAXKCHUH CIleTyFOIIHIA:
table-reference [ join-type ] JOIN table-primary

[ ON search-condition | USING ( column-name-list ) ]
| table-reference NATURAL [ join-type ] JOIN table-primary
| table-reference UNION JOIN table-primary
Tun coemunenust (JOiN type) B CBOIO odepe/ib MOKET OBITh OJHIM H3 CICIYIOMIHX:
join-type =
INNER | { LEFT | RIGHT | FULL } [ OUTER ]
CJ'IGHyCT OTMETUTH 4YTO:
1. NATURAL u UNION He MOryT OBITH OJHOBPEMEHHO YKa3aHBI.
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Ecmu ykazano NATURAL wiu UNION — Torma uu ON ycnosue, Hu USING
YCIIOBHE HE MOTYT OBITh YKa3aHHI.

Ecmu me ykazano au NATURAL, an UNION — torma 6o ON ycioBue, mibo
USING ycnoBue 10KHBI OBITh yKa3aHbI.

Ecmu tun coemmuenue omymien — torga INNER tun mpenmomaraercss mo
YMOTYaHHIO

Cnoso OUTER B cnyuyasix LEFT, RIGHT, u FULL sBnsercs HeoOs3aTeIbHBIM

W HE OKa3BIBAaeT HUKAKOTO d((hekTa Ha 00N CMBICT BRIpaKCHUH.

PaCCMOTpI/IM CJICAYIOIIME BApUAHThI COCIMHCHUS

1. table-reference JOIN table-primary ON search-condition
2. table-reference JOIN table-primary USING ( column-name-list )
3. table-reference NATURAL JOIN table-primary

[Tycts A u B Oyayt Tabauipl, IpeaCcTaBICHHbIC KaK pe3ybTaT BbuucicHus table
reference.

1.

“A JOIN B ON cond," (rme cond — ycioBHOE BBIpaXKEHHE) 110 OMPEICICHHIO
CEeMaHTHYECKH 3KBUBAJICHTHO cienyroneMy Select BeipakeHuro:

( SELECT A .*, B.*

FROM A, B

WHERE cond )

W3 ompenenenust BUAHO, uTo obmue aTpuOyTel Tabaun A un B BcTpeuatoTcs B
pe3yJsbTaTe IBaskKabl.

ITycts crcok atpubytoB B yenoBun USING Oyner onpenenén kak C1, C2 ...,
Cn, u kaxnperii atpudoyr C 1, C2, ..., Cn momKeH OTHOBPEMEHHO OBITH
atpubytoMm A u B. Torga coennHenue ceManTH4ecKu dkBuBasieHTHO Cayuaro 1,
B kotopom ON ycnoBue npencrasiedo kak - ON A.Cl = B.CI AND A.C2 =
B.C2 AND ... AND A.Cn = B.Cn. 3a HCKIIOYEHHEM TOrO, YTO OOIIUE
atpubyter C1, C2 ,..., Cn BcTpeuaroTcsi B pe3ysbTaTe TOJLKO OIMH Pas, a He
JOBaXAbl. A arpuOyTel B  pe3yNbTHPYIOIIEH TaOIHMIBI  yIOPSIOYECHBI
CJIeTyIoIIMM 00pa3oM: crepBa UIyT obimune aTpuOyThl (YIIOpsIOUCHHBIE ClIeBa

Ha 1paBo, Kak 3To ykazaHo B ycioBun USING); 3arem ocranbHble arpuOyThr A
423



(B mopsiake KakoM OHM YyKa3aHbl B A); 3aTeM OcCTalbHbIe aTpuOyTel B(B
HOPSIAKE KaKOM OHM YKa3aHsl B B).

3. BelpaxkeHne cemaHTHUYECKH SKBUBaJIeHTHO Cnyuaio 2, B KOTOPOM CIIMCOK
aTprOyTOB BKJIIOYAET gce obmmme atpuOyTel A u B. OTMeTnM, 4TO ecim Takux
o0mux arpuOyToB HeT, B TakoM ciydae Bblpakenne A NATURAL JOIN B
ceonuthed k A CROSS JOIN B.

PaccmoTtpumM cnenyromue npuMepsl:

S JOIN SP ON S.SNO = SP.SNO
S JOIN SP USING (SNO)
S NATURAL JOIN SP

DTH TpHW BHIPAXKEHHWSA OHKBUBAICHTHBI: XOTSA I[EpPBOE BO3BpalaeT TaGIIHILy,
COZIEPKAIIYIO JIBa OJAWHAKOBHIX cToJ0Ia SNO, BTOpOe M TPEThE COAEPKUT TOIBKO
OJMH TaKO# CTOJIOEL.

OTMeTHM, YTO, XOTSA pE3YJIbTATOM BBIYMCICHHN OSTHX BBIPAKEHUM SBISETCS
TabNIMI, CojepyKalias MHOXKECTBO CTPOK, OTH BBIPQKEHHS HE MOTYT OBITh
HCIIOJIb30BaHbl KaK CaMOCTOSATENbHBIN omeparop. HeoO0xoaumMo omnpeaenuts CUrsor
HaJI 3TUMH B])Ipa)KeHI/ISIM u HOJ'IyLIaTb CTpOKI/I OJIHy 3a ;[pyroix'l C IMOMOIIIBKO TAKOI'o

Kypcopa.
Pekomenoauuu.

1. HUcnons3zoBanue NATURAL JOIN mna o003HaueHHs COeIMHEHHUS Ooiee
MPEIIIOYTHTEIFHO, YeM OCTAIbHBIE METOJIBI - Takas (JOpMyITHpPOBKa OyIeT
Hambonee KpaTkod. OJHAKO ClemyeT YOCIWTHCSA, YTO OTHOMMEHHBIC
CTOJIOIBI MMEIOT OJUHAKOBBIN THII.

2. Crapaiitece wusberatp wucrnoms3oBanus JOIN ON, mockonbky oH
TapaHTHPOBAaHO BO3BpAIlaeT pe3ylbTaT ¢ IyOnHpyeMBIMH WMEHAMU
croonoB. OmHako, e€cliM BaM IEHCTBUTENILHO HEOOXOAMMO BBIITOJIHHUTE
HEKOTOPBIA  BHJI  JKBH-COCIHHEHHUS, CAMOCTOSTECILHO  BBIOJHHTE
HaJIJIeKAIee MMEHOBAHUE CTOJOIIOB HA TOJYYCHHBIM PE3yIbTaTOM.

3. B ucnoms3oanus JOIN USING ybeaurech, 94T0 CTOIONBI ¢ OJUHAKOBBIM
AMEHEM MMEIOT OJMHAKOBBIN THIIL.

4. B ciyuae ucnons3zoBanuss CROSS JOIN ybGeaurtech, 9TO OTCYTCTBYIOT
001111e UMEHa CTOJIOIIOB.

3ameuaHue 10 BHeIIHEMY COeIUHEHUIO

Buemnue coemmuenns LEFT, RIGHT, FULL and UNION 6bum crnenuanbHO
pa3paboranbl, 4roObl BcTaBisiTh NULL B TaOnumbl pe3ynbTar, MO3TOMY HX
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cienyer paccmarpuBath B KoHTekcre BiamsHuss NULL mHa SQL Momens maHHBIX.
OHu OyayT OMYIIECHBI B TEKYIIEM KOHTEKCTE. I OBOPS PEIISIMOHHBIM SI3BIKOM, 3TO
HEKOTOPBIA BHJ NPUHYICHUSI — OHO ITO3BOJIICT BBIMTOJHUTH O0BEINHCHHUE TAOJIHII,
JKe €CNM THIbl OINEPaHJOB HE YIOBICTBOPSIOT TPeOOBAHUSIM OOBEAMHECHUSI.
BHeliHee CcoeMHEHUE 3alOJHSCT HEJOCTAIONMe CTONOBI O00OMX ONepaHIoB
NULL-amu mepen BBINOJHEHHEM OOBCAWHCHHS, W TaKUM OO0pa3oM OICpaHIbI
CTaHyT VJAOBJICTBOPATH TpeOOBaHUAM OOBeAUHEHUs. Ho HHKTO He Memiaer
3aI0JIHITH HEJIOCTAIOIIKME CTOIOIBI MOAXOAAIIMMU 3HaueHusIMHU B3amed NULL.

5.2 Ccbinku Ha ma6bnuyy / TABLE REFERENCES

Ccobutka Ha Tabnuiy (table reference) moser ccpiiaThesi Ha HEKOTOPYIO TaOIIHILY,
HE BaXHO WMEHOBaHHas »To Tabmuma (HampuMmep, Oas3oBas TaOmWIa WIH
npeCTaBleHIe) WM HenMeHoBaHHas. CChUIKHM Ha Tabiuiy ucnons3yercs B SQL
JUTSL IBYX LEJIEi: OHM ONpeNessiioT omnepananl B pasaene FROM select Beipakenuii
U OTIepaHIbl B jOIN BeIpakeHHsX. YTo KacaeTcsi CHHTAKCHCa, TO CChUIKA Ha TabJIHILy
coctouT Jubo U3 jOiN BeIpakeHUsI (PACCMOTPEHBIC BBIIIIE), JIHOO0 M3 UMEHH TaOIHIIBI
(a), tubo u3 Tabmuunoro BeipaxkeHus: B ckoOkax (b). B Cnyuae (a) ccpuika Ha
TaOJNMIy MOXET BBIKIIIOUATh HEOOS3aTeNIbHYI0 KOHCTPYKIHMIO AS, LeNbl0 KOTOPOi
SBJISIETCS  OOBSIBICHUE nepemenHOU obnacmu 3nauyenut (range variable) s
TabJIMLBI B 3alpoce, a TaKXKe yKa3blBaTh MMEHA CTOJOLOB Ui 9TOi Tabuuusl. B
Cnyuae (D) ccpuika Ha TabNmUIy OondcHa BKIOYaTh B ceds Takylo AS
KOHCTPYKLHIO.

table-reference
= joined-table

| table [ [ AS ] range-variable [ ( column-commalist ) ]

| ( query-expression-body) [ AS ] range-variable [ (
column-commalist ) ]

Cruucox column-commalist, ecnu oH onpezenieH, OMKEH SBHO YKa3bIBAaTh UMS LIS
Ka)XJJOro atpuOyTa B COOTBETCTBYIOLIEW TaOJHMIle ¥ HE MOXET ONPENeNsiTh OIHO
WM TBAXK]IBI.

Crout OTMETHTH, 4TO cTaHAapT SQL He UCTIoNb3yeT TepMUH “TIepeMeHHbIe 00acTh
3HaYeHW”. BMecTto 3TOr0 OH WCmoNb3yeT TepMmuH “correlation name”, Ho He
ompeziessieT THII 00BEKTOB, K KOTOPHIM MOXHO OOpaIlaThCs, MCIONB3Ys JTAaHHOE
umsi. “Tlepemennsie obmactu 3HaueHwmit” (range variable) - sto oOmenpuHATHINH
tepmuH. SQL Bcerma Tpebyer, utoObl Select-BbipaxkeHue (Takxke Kak u join-
BBIp@XEHHUs) (OPMYITHPOBATIHCh B TEPMHHAX IMEPEMEHHBIX O0JACTH 3HAYCHHIL.
Ecnu takue nepeMeHHble He 00bsIBICHBI BHO, Toraa SQL mpeamonaraet Hamudue
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HESIBHBIX MEPEMEHHBIX O0JACTH 3HA4YEeHHH C TEeM K& WMEHeM, 4YTO W
COOTBETCTBYIOIIME TaOnuIbl. HeT HUYero mioxoro B TOM, 4TOObI OOBSBIATH TAKHE
MepeMeHbl 00JIaCTH 3HAYCHHM Tam, TIE€ OHM He TPeOYIOTCS SIBHBIM 0Opa3oM,
0COOCHHO B CIIOKHBIX BBIPQKEHHSX OHU MOMOTYT CHeNaTh BBIpaKEHHE Oolee
noHsATHeIM. OjHaKo OyAbTe BHUMATENBHBI, IIOCKOJIBKY MpaBUia o00JacTH
BUAMMOCTH UMEH B SQL CITO)KHBI B MTOHHUMAaHUH.

HWccnenys Borpocs! BeiBeAeHUs THIIOB B SQL, cronTt paccMoTpeTs npumMep:

SELECT P.*, S.SNO, S.SNAME , S.STATUS
FROMP,S

WHERE P.CITY =S.CITY

AND P.PNAME > S.SNAME

Bripaxenue P.PNAME > S.SNAME BecbMa HEOOBIYHO, MOCKOJBKY BBIPAKCHHE
npeanonaraeT NMpUMEHEHHe K pe3ynbraTy BolpakeHus FROM, u ectectBeHHO,
NEepEeMEHHbIC OTHOIICHUS P 1 S He SBIAIOTCS 4YacThO 3TOTO pesynbrara. B
IEHCTBATENBLHOCTH, CI0XKHO 00BsACHNTH Kak HeuTto P.PNAME moxeT mosgBurtecs B
BeipakeHussx WHERE wu SELECT, mockombky Bc€ nOMKHO OBITH ONHCAaHO
UCKJIIOYUTEThHO B TepMHUHAaX pesynbTaTta BeIpakeHns FROM. Crammapt SQL
pa3bsACHAET 3TO, HO crocoOOM Topa3no Oojee CIOXKHBIM, YeM OIMCaH B
PENIAUUOHHON MOJIETH.

OG6sacTh BUOMMOCTH MEPEMEHHBIX OOJIACTH 3HAYCHHUI — TO €CTh KOHTEKCT, B
KOTOPOM Ha HHUX MOXKHO CCBHUIATBCS M HMsI 3TOH NEpEeMEeHOil IIOJDKHO OBITh
YHUKAJIBHBIM, ONPEAENIEH CIEIYIOIINM 00pa3oMm:

e Eciam ccbuika Ha Tabmuuny npucyrcrByer B FROM Boipaxkenun, toraa
00acThi0 BHIMMOCTH TEPEMEHHOH siBisieTcst  Select-BpipaxkeHne ero
Bkiouaroniee (pasmenst SELECT, FROM, WHERE, GROUP BY,
HAVING - kotopsie obpasyer manHoe Select-seipakenue). Mckirouas
Jro0ble BiIOXKeHHBIE Select-BolpaskeHUs WM jOIN-BBIPaKCHUS, B KOTOPBIX
JpyTHe MepeMeHHble 0071acTH 3HaYeHHH MOTYT OBITh OOBSIBICHBI C TEM e
HUMEHEM.

e Ecmu ccpuika Ha TabuuIy NPUCYTCTBYeT B jOIN-BBIp@KEHHH, TOTAA
005IacTbl0 BUAUMOCTH SIBISIETCS 9TO jOiN-BeIpakeHue. Vickirouas nmroOble
BIIOXKEHHBIE Select-BrlpakeHUst Wi jOIN-BBIPAKECHUS, B KOTOPBIX IPYrue
NepeMeHHble 00JacTH 3Ha4YeHUil MOryT OBITh OOBSBIEHBI C TEM XKe
UMEHEM.

OnucaHHble 3aMEUYaHHs [0 TIOBONY OOJacTH BHUIUMOCTH TIIEPEMEHHBIX HE
ONMMCHIBAIOT BCE BO3MOXKHBIE Cly4an. B ciaydae jOiN-BeIpaXKEeHHi BOIMPOC
BUIUMOCTH TIEPEMEHHBIX 00JIACTH 3HAYEHUH BechMa CIOXHBIA. Hampumep, ecnu
join-BeIpaxkeHwue, CoiepKaIee CChIIKY Ha TabIHILy, IPUCYTCTBYET B CBOKO OYepE.Ih
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B pazuene FROM — Toraa o01acTh BUAMMOCTH TaOaHIbl pacimpsercs no Select-
BBIpa)KECHUSI, BKIIOYAOMICH nanHbIi pasaen FROM:

SELECT DISTINCT SP.PNO, S.CITY
FROM SP NATURAL JOIN S

[IpuurHa BEPOSITHO B TOM, YTO 00JACTh BUIMMOCTH B JAHHOM CIIy4ae J0JKHA ObITh
TaKoM ke, Kak ecyid OblI jOIN BRIpaXKECHHWE 3aMEHMIK ObI JABYMS omepaHmaMu join,
pa3aenEéHHBIMU 3aIISITOM.

SELECT ...
FROM SP, S

OnHako OIHO OY€Hb HEJIOTUYHOE CIEACTBUE U3 ATHUX MPaBUJ BUIUMOCTH MOKa3aHO
B CJIEAYIOIIEM TIpUMepe.

SELECT DISTINCT SP.*
FROM SP NATURAL JOIN S

Pesynbrar BeIpakeHus Oymer Bimodath crondoubl PNO u QTY, HO He cromben
SNO — motoMy 4TO B pe3ysbTar jOin-BeipakeHue He conaepxut cronbern SP.SNO (B
neiictBuTensHOCTH, ucnojb3oBanue SP.SNO B SELECT BripaxkeHuu T0KHO OBLIO
OBITh CHHTaKCHYECKOH ommoOKoi). BMecto 3TOro pe3ynbTar jOIN BhIpaXKeHHs
comepxut cromdoenr SNO 06e3 BCAKOTO YTOYHEHHS, YTO SBISETCS PE3yIbTaTOM
cBoero poxa o0bpeauHeHUs cToonoB S.SNO u SP.SNO.

5.3 O6beduHeHue, pa3HOCMb U rnepeceyYyeHue

SQL omepatoper UNION, EXCEPT u INTERSECT ocHOBaHbI Ha XOpOMUIO
M3BECTHBIX  ONEpaTopax TEOPUM MHOXKECTB: OOBEJIMHEHHE, pPa3HOCTh H
nepeceueHue. J[Be TaOmMIBI, KOTOpBIE SBISIOTCS ONEpaHIaMu OObeINHEHUS,
pPa3HOCTH W TMEPEeceyeHusi, JOJDKHbI HMETh OJIMHAKOBYIO CTeleHb (TO eCTb
OJJMHAKOBOE KOJIMYECTBO CTOJIOLOB), COOTBETCTBYIOLINE CTOJOLBI JODKHBI HMETh
coemecmumbvle munvl OAHHLIX.

UNION u EXCEPT mnpucyrctByroT B ‘“nonjoin query expressions”, a
INTERSECT npucyrctByet B “nonjoin query terms”.

nonjoin-query-expression

n= nonjoin-query-term
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| query-expression-body { UNION | EXCEPT } [ ALL |
DISTINCT ]
[ CORRESPONDING [ BY ( column-commalist ) ]
] query-term
nonjoin-query-term
= nonjoin-query-primary
| query-term INTERSECT [ ALL | DISTINCT]
[ CORRESPONDING [ BY ( column-commalist ) ]
] query-primary
Ilepeceuenue / INTERSECT

[Tycteb Tabmuubl A u B 6yayTt pesynsraTom Beiurcienuit table-term u table-primary.
B03MOKHBI CIIEYIONIHME BAPHAHTHI TIepeCEUeHHIA

1. A INTERSECT [ ALL | DISTINCT] CORRESPONDING BY (
column-commalist ) B

2. AINTERSECT [ ALL | DISTINCT] CORRESPONDING B

3. AINTERSECT [ ALL | DISTINCT] B

Ecmu we ykaszano crneunudukatop ALL wmmum DISTINCT, torma DISTINCT
MPEIIoIaraeTcs Mo yMOI4aHHIO.
PaccMmoTpuM Tpu citydasi, KOTopbie He conepskat omuto ALL.

1. Tycts ClI, C2 ... Cn cmucok atpubyroB B BY Beipakennu. Kaxpiii arpubyt
u3 Cl, C2 ... Cn omHoBpemeHHO omnpenensiet atpubyTel A u B. JlanHbrii cirydait
TI0 ONPEICICHAI0 CEMAaHTHYECKUI SKBUBAJICHTEH CJICIYIOIEMY BHIPOKCHHIO:

((SELECT CI, C2, ..., Cn FROM A)
INTERSECT
(SELECT CI, C2, .., Cn FROM B))

Jpyrumu cioBamu, nycts AC Oyner tabmuna, noiydeHas u3 A ynajleHHeM BCex
CTOJIOLIOB, KOTOpBIE HE oTMeueHbl B BY Boipakennu; u tabiuna BC noxyuena u3 B
aHAJIOTMYHBIM o0Opa3zoMm. Torma pe3yiapbTaToM MepecedeHus Oyaer Tabmuma w3 N
CTOJIOLIOB, CTPOKA R MPHCYTCTBYeT B pe3yibTaTe TOTAa U TOJBKO TOT/IA, KOT/Ia OHa
npucyrctByer 1 B AC, u B BC. Pesynbrar BeIpakeHHS HE COJEPXKHUT CTPOKH
JyOJIMKATBI.
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2. TlepeceueHre MO OMPEACICHUI0 CEMAaHTHYECKH YKBUBAICHTHO MEPECEYCHHIO B
Cnyuae 1, B KOTOPOM CITMCOK aTpUOYTOB BKIIIOYAET B ce0s Bce aTpHOYTHI,
obmme ans A u B.

3. B nmanHOM ciydae mepeceveHue BBITOIHICTCS HE COTJIACHO CPAaBHEHHIO
3Ha4YeHUil aTpuOyTOB C OJMHAKOBBIM MMEHEM, Kak B Cnyuae [ u 2, a
CPaBHHUBAIOTCS B COOMBEMCMBUL NOPAOKOGOU No3uyuel  OaHHuIX
ampubymog. To ecTb, i-biti aTpuOyT U3 A CpaBHUBACTCSI C I-bLM ATPHOYT
u3 B (st Beex i oT 1 mo N, tme N — creneHs N; HaroMuHAaeM, uTo A u B
JOJDKHBI WMETh OJIMHAKOBYIO CTEICHB). PesympTar Tarkke Oynaer
CTeTeH! N, M HeKasi CTPOKa MPHUCYTCTBYET B Pe3yJbTaTe TOT/IA U TOJIBKO
TOT/a, KOTJ]a OHA OJHOBPEMEHHO MPUCYTCTBYET U B A, U B B. Omsath xe
pe3yJIbTaT BRIPAKEHUS HE OYICT CONEPIKATh TyOIUKATHI.

Ecnu onpenenena onumst ALL B ykasaHHBIX TpexX ciydasix, TO pe3yjbTaT Oyner

WJCHTUYHBIM, 332 MCKIIOUYEHHUEM TOTO, YTO pPE3yiabTaT OyAeT colep)kKaTh CTPOKU

nyonukatel. To4Hee, MPEaIoNIoKUM, YTO CTpoka R conmepkutcs M pa3 B IEpBOM

omepanne u N pa3 Bo Bropom omnepanzae (M > 0, n > 0) — roraa crpoka R Oyxer

MNPpUCYTCTBOBATH B PE3YyJIbTATC p pas, rae p MEHBIIEE U3 M U N.

Oonequnenue / UNION

21.]151 ornepannu O61)€}1PIHCHI/IH MHO>KECTBO BO3MOXHBIX CJIydacB aHaJIOTUYIHO
OIICpanuu NCPEeCCUCHUA:

1. A UNION [ ALL | DISTINCT] CORRESPONDING BY (
column-commalist ) B

2. AUNION [ ALL | DISTINCT] CORRESPONDING B

3. AUNION [ ALL | DISTINCT] B

OTH ciaydad OmnpeseieHbl aHAJOTUYHO CIydasiM MepecedeHus], YIUThIBast, YTO I
oneparn UNION Hekast cTpoKa COJCPIKUTCS B pe3yIbTUPYIOLIel Tabiuie Toraa u
TOJIBKO TOT/Ia, KOT/Ia OHA COJIEPIKHUTCS KAK MUHHUMYM B OJTHOM M3 TaOJHMI[ OllepaH/a.
[To ymomuaHuIO, pe3yiabTaT HE COIEPKHUT CTpOKM AyOnukata. B cimydae, ecim
ykazaHa onnust ALL, n mpennosnaras, 4to ctpoka R cozmepxwurcst M pas B nepBomM
orepanie u N pas Bo Bropom omnepanzae (M > 0, n > 0) — rorna crpoka R Oyxer
NPUCYTCTBOBATh B pe3yjbTaTe P pa3, raeP = m+n.

Pasuoctn / EXCEPT

MHO%€eCTBO BO3MOXKHBIX CIy4aeB aHAJIOTHMYHO CIIy4asiM NEePECEUECHUs:
1. AEXCEPT [ ALL | DISTINCT] CORRESPONDING BY ( column-commalist ) B
2. AEXCEPT [ ALL | DISTINCT] CORRESPONDING B
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3. AEXCEPT [ ALL | DISTINCT] B

W cHOBa 5T cilydan OINpeJelieHbl aHAJIOTMYHO CIIy4asM IEepecedeHUs], YUUTHIBas,
yro mus  omepanud EXCEPT Hekas cTpoka COEp)XHUTCS B pe3yIbTHPYIOUICH
TabllMme Torma W TOJBKO TOrNa, KOrJa OHa COIEPXKHTICS B IIEpBOM Tabiuie
olepaHie M HE CONCPXKUTCS BO BTOpod Tabnuue omnepanze. Ilo ymomuaHuro
pe3yJIbTaT HE COAEPKUT CTPOKH NyONHMKaThl. B ciyuae ecnu ykazana onuust ALL, n
npeamnosiaras, 4YTo CTpoka R coiepkurcs M pa3 B MEpBOM OmepaHie ¥ N pas3 BO
BTOpoM omepanae (M > 0 , n > 0) — Toraa ctpoka R Oyaer mpuUCyTCTBOBaTh B
pesynbTate P pas, vae p OGonbmie u3 M- nu 0.

Pexomenoayuu:

L4 y6eIlI/ITeCL, YTO COOTBETCTBYIOLIUE CTOJ'I6III)I HUMCIOT OAUHAKOBBIC UMCHA U
THIIBI.

e Bcerna onpenensiitre COREESPONDING, rze 310 Bo3M0xHO. [TockonbKy
He Bce SQL mpoayKThl MOTYT MOAJAEPKUBATH €€, B TAKOM Cllydae, Bam
IPHUIETCA CaMOCTOATEIBHO 1103a00TUTHCS 00 YNOPAIOUYNBaHUE CTOJIOLOB.

e He ucnons3yiite onmmto BY B cnienudukaiimn CORRESPONDING

e Hukorma He ompenemsiite ommumio ALL, m Oonee Toro, skemarerbHO
ucnonb3oBath omuuio DISTINCT sBHO. 3avacTyr0 MOJIb30BaTEeNU
yka3biBaroT ALL B ciydasix, eciii 3HalOT 00 OTCYTCTBUH JyOJIMKaTOB BO
BXOJIHBIX TaOJIMIIAX, ¥ YKA3bIBAIOT CUCTEME HE TPATHTh BPEMs, YAAJISIS UX.

3ameuaHue 1o MmOBOAY CHHTAKCHUCA

JlononHUTENbHO CHEAYeT OTMETHTh HEKOTOPOE HECOOTBETCTBUE CHHTAKCHCA
NATURAL JOIN u UNION (INTERSECT u EXCEPT). [Ipeanonoxum, uto A u B
MMEHOBaHHbIE TAOJMIBI, THIBI KOTOPHIX yaoBieTBopsitoT TpeboBanusM UNION,
TOT/A CJIEAYIOIINE BRIPAKEHHUS UMEIOT BEPHBII MM HE BEPHBIA CHHTAKCHUC:

A NATURAL JOIN B -- BEpHO
A UNION B -- HE BEpHO
TABLE A UNION TABLE B -- BEpHO
TABLE A NATURAL JOIN TABLE B -- HE BEPHO
SELECT * FROM A UNION SELECT * FROM B -- BEpPHO
SELECT * FROM A NATURAL JOIN SELECT * FROM B -- HE BEPHO
(TABLE A) UNION (TABLE B) -- BEpHO
(TABLE A) NATURAL JOIN (TABLE B) -- HE BEPHO
(TABLE A) AS AA NATURAL JOIN (TABLE B) AS BB -- BEPHO
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5.4 lMpocmasi mabnuuya / Simple table

Kak Obu10 omucaHo panee, MPOCTOH 3ampoc (QuUery primary) mcmonb3yercs Ajis
0003HauEHHMsI BTOPOTO ONIEpaH/a ONepaly NepeceyeHus.

query-primary
= joined-table | nonjoin-query-primary
nonjoin-query-primary
= ( nonjoin-query-expression ) | simple-table
simple-table
= query-specification
| TABLE table
| table-value-constructor

Panee ™Mbl yxe paccmotpenu coexunenus (joined table) u  mepeceuenwus,

oObeaMHEeHNsT W pas3HOCTh (NONjoin query expressions). Ceiidac Mbl OCTAHOBUMCSI

Ha paccmotrpenun BoipaxkeHus “TABLE table” u xonctpyktopsr Tabmui (table-

value-constructor). Select Beipaxxenus (query-specification) Oyayt paccMoOTpeHSI

MO3XKe.

e Bripaxenne “TABLE table” (rme table — mMeHOBaHHast TaOnuma: ©OazoBas
TabNHIA WIK MPEICTABICHHE) MO ONPEACICHUI0 CEMAHTHIECKU 3KBUBAICHTHO
BBIPKECHUIO:

( SELECT * FROM table)
e  Konctpykrop Tabnuir npeacTaBiseT coboil CIUCOK KOHCTPYKTOPOB CTPOK:
VALUES row-value-expression-list,

rie KaXAblil KOHCTPYKTOpP CTPOKH OIpeAensieT B TOYHOCTH OJHY CTPOKYy, a
KOHCTPYKTOp TaOJHLbl ONIpeneNsieT Tabiauily, KOTopas SIBISIETCS CBOETO poja
“UNION ALL” Takux CTpOK.

KoHCTpyKTOp CTPOK B CBOIO OUEPEb MOKET UMETh CIEAYIONTYI0 (GopMy:

[ ROW ]( row-value-constructor-element-conmalist ) | ( query-eXpression )

Jpyrumu cnoBamM, KOHCTPYKTOP CTPOK TIpEJCTaBIse€T COOOW WM CIIMCOK
KOMIIOHEHTOB CTPOKH B CKOOKaX, WM TaOJIMYHOE BEIPAYKCHHE B CKOOKaX:

1. KOMIOHEHTOM CTPOKH MOXKET OBbITh CKAJSIPHOE BBIPQKEHHE WM OJHO U3
wroueBbix crmoB: DEFAULT wmn NULL. (DEFAULT wu NULL
JIOIIYCTHUMBI, TOJIBKO €CIIM KOHCTPYKTOp CTpoku ucmnoibdyercss B INSERT
BBIPA)KCHUH)
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2. TabmuuHOe BBIpOKCHHE B CKOOKax JOJDKHO BBIYMCIIATHCS Kak Tabwia,
colepkaias B TOYHOCTH OJIHY CTPOKYy. B 3TOM ciydac 3HadeHHEM
KOHCTPYKTOpa CTpPOKH OymeT moaydeHHas crpoka. Crammapr SQL
OTIpeieIsIeT TAKOE BBIPAXKEHHME KaK CTPOUHOE BRIpakeHue (Fow subquery).
BosHukHET OImMMOKAa BPEMEHH BBIMIONHEHHS, €CIH IaHHOE CTPOYHOE
BBIDOKEHHE  BEpPHET TaONHIly, COJEp)Kallyio Oojee OJHOW CTPOKH.
O0Hako, ecnu OaHHOE CMPOUHOE BbIPANCEHUEe 6GepHem mabauyy, He
cooepacawyyio Hu OOHOU CMPOKU, M020A 3HAYEHUeM KOHCMPYKMopa
cmpoku 6ydem cmpoka nonnocmoio cocmosiyas uz NULL.

Pexomenoayuu:

e TlockoibKy CTONONBI TaOJHIBI  YIOPSOOYEHBI Cj€Ba HAlMpaBo, W B
KOHCTPYKTOPE HE TOIECPKUBAETCS OMpEeieHre 3HaYeHUs] aTprOyTa Mo ero
HMCHH, BaM HeO6XOI[I/IMO y6e)11/1T1>051, 4YTO BCC CTPOKU UMECT COOTBeTCTByIOHII/Iﬁ
THUII — TO €CTh Ha i-Of/i NO3uUH CTPOKU HOJDKHO HAXOAUTHCA 3HAYCHUEC i-OI‘O
aTpuOyTa TaOJIHIIBL.

e  VY0enurech, YTO HE OIMCATH OAHY CTPOKY ABAKABL

ITycte T Oyner mMeHoBaHHAs TaOiWIla, UMEHA M THIIBI aTPHOYTOB COBIAJAIOT C
tabnuuer nocraBmukoB S. Toraa crnenyer oTMETHTB, YTO cienytomue qea INSERT
BBIPKEHUS OTJIMYAIOTCS 110 CMBICTY:

1. INSERT INTO T VALUES ( SELECT * FROM S WHERE SNO ='S6")
2. INSERT INTO T ( SELECT * FROM S WHERE SNO ='S6'")

IIpennonaras, yro BelpakeHue SNO = 'S6' 70XHO, TOTJa TEPBOE BHIPAKECHUE
BCTaBILIET B Tabimiry T cTpoKy, moHOCTRIO coctosimyto w3 NULL; B To Bpems kak
BTOPOE BHIPAXKECHHE HE BCTABIISICT HU OJJHOM CTPOKH.

5.5 SELECT ebipaxeHue

B kauectBe Select-BeipaXkeHHsI MOKET OBITH PACCMOTPEHO TAOIMYHOE BBIPAKEHUE,
kotopoe He coaepxuT Hukakux JOIN, UNION, EXCEPT unu INTERSECT. Xots
TaKHE€ ONEPATOPHI MOT'YT UCIIOJIL30BATHCA B KAUYCCTBE BJIOKCHHBIX.

query-specification
= SELECT [ ALL | DISTINCT ] select-list
FROM table-reference-commalist
[ WHERE search-condition ]
[ GROUP BY [ALL | DISTINCT] column-commalist ]
[ HAVING search-condition]
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Pasnen SELECT
SELECT [ ALL | DISTINCT ] select-list

1. Ecm =©e ykasan cnemudpukatop ALL wmm  DISTINCT, ALL
NpeAIoaraeTcs N0 YMOITYaHuIo.

2. Msl npennonaraeM, 4Tto pe3ylbTaToM BbhIMHCIEHHS pasznenoB FROM,
WHERE, GROUP BY u HAVING (He BaxHO, Kakue U3 HHUX
NPUCYTCTBYIOT B 3ampoce, a Kakue Her) Oyxger tabnmmma T1.(B
JICHCTBUTEILHOCTH T 1- HCMMEHOBAaHHAs Ta0JIUIIA).

3. Tlycts T2 OGynet Tabnuua, momy4eHHas u3 T1 BeIUKCICHHEM criucKa Select-
list.

4. Ecmu ykazano wmouyeBoe crmoBo DISTINCT, torma T3 Oymer Tabmwua,
nonydeHHass u3 12 ypanenueMm crpok nyonumkaroB. Ecau DISTINCT ne
yKa3aHo, Toraa Tabmuna T3 Oyner paBHa T2.

5. T3 OyzeT pe3ynbTatr BRIUUCICHUS JaHHOTO Select-BripakeHus.

PaccmoTpum criimcok aiemMenToB Select-list. BoamoxxHsI 1Ba cirydasi, mnpudeM BTOPOi
Clly4ai - BCETro JIMIIb COKpalénHas (opma IepBoro ciydas.

1. Dnewmenr select-list umeer Bun:

scalar-expression [ [ AS ] column ]

CkanspHOe BBIpOKEHHE OOBIYHO BKIFOYACT OAWH WU Oojee aTprOyTOB TaOIHIIBI
T1. JIns kaxaoi cTpoku Tabauibl T1 BRIYHUCISIETCS JAHHOE CKASIPHOE BhIPAXKCHUE.
CHucoK pe3ysibTaTOB BBIYMCICHUS TaKHX CKAISPHBIX BBIPAKECHUH 0 CTpPOKE
tabmuupl  T1 siBisercs crpoka Tabmuubl 12. Paznen AS, ecinn OH NPHCYTCTBYeT,
ompejieNiieT WM CTONOma B pe3ynpTupyromuit Tabmune E2 mis 3agaHHOTO
CKaIpHOTO BBIpakeHHs. Camo KirroueBoe cIoBO AS SBIIsIeTCS HE00sS3aTSITBHBIM.

2. Dnewmenr select-list umeer Bu:

[ range-variable . ] *

e Ecmu uMs nepeMeHHON 00JIacTH 3HaueHUH OmymeHo (TO €CTh, dJIEMEHT
select-list mpencrasmen ‘*’), torma ator Select-item momkxeH ObITh

eaWHCTBCeHHEIM B pasmene SELECT. Takas Qopma sBIseTCS
COKpAIIIeHHEM IS CITMCKA BceX aTpuOyToB Tabmuuel T1, 6 nopsoke cresa
HaAnpaso.

e  Ecnu anement select-list cogepxut umst mepemenHol 00J1aCTH 3HAYCHUIA,
torma Select-item mpejpcrtaBnsier cnmMcok Bcex arpuOyTOB yKa3aHHOU
MIEPEMEHHON 6 nopsdke ciega Hanpago. Kak MBI MOMHUM, B KauyecTBE
MEPEMEHHOM 00JIACTH 3HAYCHUIA HE SBHO MOXKET OBITh UCIIOJIE30BAHO UM
TaOIULIBI.
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e Eciam pamsbiit omement select-list ucmonmesyercs npu  ompeneneHud
MPE/ICTABICHUI WM OTPAaHUYCHUIA, TOrJa CITUCOK aTpUOyTOB BBIYHUCIISETCS
B MOMEHT OIpEIeNiCHUs] JaHHbIX OTPAHHYCHUN WIM MPEACTABICHUM.
CrnedosamenvHo, eciu 6NOCIEOCMBUU 8 COOMBemcmsylouue mabauybl
06yoym 0obagneHvl HOBble amMpubdymel, Mo MO He NoGausem HA OdHHble
npeocmagienus Uil 0ZpaHuyeHus..

Pexkomenoayuu:

e Bcerna ykaseBaiite om0 DISTINCT, uto6sl mo3abotutbes 00
yIAICHUU CTPOK JYOIHKATOB.

Pasznea FROM
FROM table-reference-commalist

[IpenmnonoxuM, COMCOK CCHUTOK Ha TaOJHIly MpeacTaBicH B Buae tadmun A, B, C.
Torma pesynbTaToM BblUKCHeHUs pasgeqra FROM  Oyxer Ttabnuia, koTopas
SBISICTCS  JICKapTOBBIM Ipou3BeaeHuem tadbmun A, B , C. HexaptoBoe
TIPOM3BEICHUE OT OJHOW TaOIHIBI T TIO OTIPENIEIICHUIO paBHO 1.

Pa3znear WHERE
WHERE search-condition

Ilycte T Oynmer Tabnuma, moirydeHas Iocie BeraucieHus pasgena FROM. Torma
pesynbratom pasnena WHERE Oyner tabnuna, monydennas u3 T ynajgeHueM Bcex
CTPOK, ISl KOTOPBIX YCIIOBHOE BhIpakeHue (Search-condition) ue pasuo true. Eciu
paznen WHERE onymien, pesynbsrarom Oyaer Tabmuma T.

Pa3znen GROUP BY
GROUP BY [ALL | DISTINCT] column-commalist

Iycte T Oymer pesynprar BhImCIeHHs pasgenoB FROM m WHERE. Kaxnmerid
aTpubyT B cmomcke column-commalist B pazgene GROUP BY momken OBITh
atpubytoM  Tabmummbl 1. Pesymeratrom  pasmena GROUP BY  Oyzer
CTpYIIHPOBAaHHAS Ta0ONHIA, TO €CTh MHOXECTBO M3 TPYII CTPOK, HOIy4EeHHOE U3 T,
T/ie CTPOKH B TPYMIIE UMEIOT OAMHAKOBOE 3HAUEHHE JUIA aTpHOYTOB, YKa3aHHBIX B
paznene GROUP BY. Ecnu He ykazan cneundukarop ALL wmu DISTINCT, ALL
nperosaraeTcs mo ymoadanuio. Ecim ykazano kimodesoe ciioBo DISTINCT, roroa
TpyINBl CTPOK He OyInyT colepkaTh AyOiaukaToB. Takue Tpymisl COPTHPOBAHEI
BHYTPH MHOXECTBa MO KOJHMYECTBY CTPOK B TpYIIIE OT OOJBHIEr0 K MEHBIIEMY.
Otmern™m, uro pesyiaprar GROUP BY He sBnsiercss npaBHIbHOM TabmuueH,
nostomy paznen GROPU BY Huxorna He ucmonb3yeTcss 0€3 COOTBETCTBYIOLIETO
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pasmenma  SELECT, 3amaga KOTOpOTO TOJIYYHTh TMPABWIBHYIO TaOJHIy U3
MIPOMEKYTOYHOTO Pe3yJIbTaTa.

Ecmu select Beipakenne Brimrodaet B ce0s pazaen GROUP BY, To mononauTENsHOE
orpanndeHue HaxnmagpBaercs Ha pasgen SELECT. Kaxneiii smeMeHT crmcka
SELECT momxeH mMmeTh oOmiee 3HadeHHWe s rpynmbel. [Ipenmomaraercsi, 9To
TaK{e AIIEMEHTHI He JOJDKEH BKIIIOYATh B ce0s HUKAKHE CCBUIKM Ha aTPUOYTHI U3
Tabmumpl T, KOTOpbIe HE SBITIOTCS OOIMMME U TPYIMIBI, €CIH TOJHKO TaKHe
CCBUIKM HE SIBITIOTCS apTyMEHTOM (VI YacThIO BBIPOKEHHS apryMeHTa) It
¢dbyakimu  arperaiu (QyHKIME HAJL MHOMXECTBOM), KOTOpasi BBIYHCIISICT
SJIMHCTBCHHOE CKATSIPHOEC 3HAYCHUE JJIs1 KOJUICKIIUU CKAJISIPHBIX 3HAYCHHH.

Paznea HAVING

HAVING search-condition

[Mycte G Oyamer crpymnmupoBaHHass TaOnuia, MOJyYeHHash MOCIE BBIYHUCICHHS
FROM, WHERE u GROUP BY pa3upenoB. Ecau pazgen GROUP BY omnymes,
torna G mpencraBisgeT coOOH CTpyNITMPOBAHHYIO TaOJNHIy, MOJYYEHHYIO IOCIE
BeraucieHus paszaeiaoB FROM u WHERE, koTopast comepXKuT ToJIbKO OIHY TPYIIITY.
Takum o0Opa3oM, mosaraercs, 4to O0BsBICH HesBHBIN pasgen GROUP BY,
KOTOpBI HE COJEPXUT HMU onxHOro arpudyra. Pesynpratom pasmena HAVING
OyzaeT crpynmupoBaHHas Tabnuila, moiyyeHHas u3 G ynajieHueM BCexX TPYII, IS
KOTOPBIX yCIIOBHOEe BhIpaxkeHue (Search-condition) we pasho true. Crkamsiproe
BelpaxkeHue B paznene HAVING nomkHO onepupoBaTh OOMIMMH 3HAYEHUSAMH LIS
rpynnsl (Kak ckaysipHble BbIpaxkeHus B pazgene SELECT, ecnm npucyrctByer
pazgen GROUP BY). Ecimu pasmen HAVING omymen, a pazgen GROUP BY
MPUCYTCTBYeT — TorAa pe3yiapratoM Oyner Ttabmmma G. Ecmm oba pasmena
HAVING u GROUP BY omymensl — Torma pe3yibTaToM OyIeT NpaBHIIbHAS
(HecrpynmupoBaHHas) Tabmuma T, TOXydeHHas BeIYHCIcHHEM pasnenoB FROM u
WHERE.

3ameuaHue 1o NOBOAY M30BLITOYHOCTH

Cnenyer otmerutb, uto pasgeasl GROUP BY u HAVING sBnstores B
JICUCTBUTENILHOCTH HM30BITOYHBIMU. MMeercst BBULY, 4TO Ui Kaxgoro Select-
BBIPQKEHUS, BKIIOYAIOIIETO JaHHBIE pa3lieibl, CYLIECTBYET SKBUBAJICHTHOE IO
CMBICITY BBIp&KEHHUE, KOTOPOE HE OYIET BKIIOYATh ITH Pa3JIeibl.

6. 3aknyeHue

B naHHO# cTaTbe paccMOTpPEHO MOBeJIeHNE TAOIMYHBIX BhIpakeHHH crannapta SQL
B CPaBHEHHMH C PEJSILMOHHBIMH OIEpaTopaMH. B pessiMoOHHOW MOAenH HOHSTHE
OTHOIIEHUH TapaHTHUPYET YTO: OTCYTCTBYIOT CTPOKH JyOJHMKAThl, OTCYTCTBYIOT
JIyOnupyomuecs cToa0IbI, OTCYTCTBYIOT HEMMEHOBAHHBIE CTOJOIBI, OTCYTCTBYET
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YIOPSI0YSHHOCTh CTOJIOIOB, OTCYTCTBYET YHMOPSIOYEHHOCTh CTPOK, OTCYTCTBYIOT
neonpenenéunsie 3nauenus (NULL). B crarbe ObLIM IOKa3aHbl CiIydau, B KOTOPBIX
omeparopsl SQL BemyT ce0st OTIMYHBIM OT PEISIIMOHHON MOIEIH 00pa3oM, TO €CTh
BO3BpAILAIOT TAONUIBI, KOTOPbIE HE SIBISIOTCS OTHOIICHHAMH. Tarke ObLIH
OMHUCaHbl MPAKTHKH, KOTOpPbIC MO3BOJISIIOT BaM M30€XKaTh TAKUX CIy4aeB H
UCTONB30BaTh SQL MCKIIIOYUTENBHO PEAIMOHHBIM 00pa3oM.

Hcnonp3oBarne SQL pensimoHHBIM 00pa30M BO3MOKHO B OOJBIIMHCTBE CIIydacB.
OnHako, IOCKOJNIBKY CYIUECTBYIOIIME pETU3alil [JajJeKd OT HJICcajbHbIX,
BpEMEHaMH Bbl OOHApYy>KHTE, YTO 3TO IMPUBOJUT K MOTEPU MPOU3BOAUTEIHHOCTH.
Ecnim B Takux ciyyasx BBl CKIOHUTECh K HE «UCTHHHO pPESIIMOHHOMY»
UCIIOJIb30BaHMIO, TOT/IA CJIEyET MOHUMATh, YTO BBl HJIETE HAa TAKUE KOMIIPOMHCCHI C
MO3UIMH KOHIETITYaJIbHOH LieJIocTHOCTH. Beera cieayetr noHMMaTh NpaBUIIBHYIO B
TEOPHUU CHUTYalMI0, U BBl JIOJDKHBI UMETh BECKHE OCHOBAHUS YKJIIOHUTHCS OT HeE.
Bawm Taxxke ciemyer omucaTb 3TH IPHYMHBL, UL TOTO YTOOBI OTKA3aThCsA OT HHUX B
OynyweM (K MpUMepy, €CIIM HOBas BEpCHsl MPOIYKTA, KOTOPHIH BBl HCIONB3YETE,
Jqy4llle pellaeT MHTePECYIOLIYI0 Bac 3ajady), TOrZa BBl CMOXETE BEPHYThCA K
OPHTHHAIBHBIM HICSAM.
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Abstract. The paper analyses a behavior of the SQL standard’s table expressions in
comparison with relational equivalents. The concept of relation of relational model presumes
nonexistence of duplicate tuples, attributes of the same name, ordering of attributes, ordering
of tuples, no-typed NULLs. The paper demonstrate cases where behavior of constructions of
the SQL-standard violates the rules of the relational model: these constructions produce
tables that are not relations (join expressions, table references, set-theoretical operators,
simple tables, and select). The paper also describes practices that allow to avoid such cases
and to use SQL in truly relational manner. Relational use of SQL is possible nearly always.
However, existing implementations of SQL are far from ideal, and sometimes such use leads
a poor performance. Non-relational use of SQL means a tradeoff between performance and
conceptual consistence. It is always useful to understand a theoretically perfect variant of use
and to have solid reasons to abandon it. It is also useful to document these reasons to return to
the perfect variant with some new version of SQL-based DBMS that does not demonstrates
problems of performance.
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