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1 O0mue cBeaeHUs

S3eix SQL (Structured Query Language — sI3bIK CTPYKTYPHPOBAHHBIX 3alIPOCOB) OBLI
coznan Microsoft B koniie 70-bIX TOZOB W TOJYYHJI 4Yepe3 HEKOTOPOE BpEeMsi IIHPOKOE
pacupoctpaneHue. OH mo3BossieT (OPMUPOBATH BEChbMa CJOXKHBIE 3ampochl K 0Oazam
JAHHBIX. 3alpoc — 3TO BOMPOC K 0a3e JaHHBIX, BO3BPAIIAIONIUIN 3allMCh WM MHOXXECTBO
3anmcei, y1oBIETBOPSIOMIUX BOIPOCY.

K coxanenuto, SQL a HacTosiee BpemMsi HEIOCTaTOYHO CTaHAapTH30BaH. CyIiecTByeT
crangapT SQL ANSI, HO cymecTByeT W MHOXECTBO JAMAJEKTOB, C KOTOPBIMH pPabOTaiOT
pas3InyYHbIC CHCTEMBI. Hanpumep, Sybase SQL Server u Microsoft SQL ucmonb3yror
CHHTaKCHUC, CYIIECTBEHHO oTimyaromuiicss ot cranmapra ANSI. InterBase, Oracle u muorue
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Jpyrue cepBepbl B OCHOBHOM mpuiepxwuBaroTcs crangapra ANSI, HO Kaxablii pazpaboTduk
BHOCUT B HEr0 M CBOM YycoBepulleHCTBOBaHUA. Huke u3noxkeHue OyneT OCHOBBIBATbCSA Ha
JMajeKTe, IPUHITOM B JIOKaJIbHOM cepBepe InterBase, ¢ KOTOpbsIM Bbl IO3HAKOMHUTECH B IJIaBE
5. Bmpouem, mnockosibky peub OylneT HATH TOJbKO 00 OCHOBHBIX OIlEpaTropax s3bIKa,
pPacXOXKJACHWE B HX CHHTAKCHCE MEXAY pa3IUYHBIMH JHAJIEKTaMHU HEBEIUKO. A 4YTOOBI
neiictButensHo u3yunTh SQL, Hano oOpaTuThCs K JOKYMEHTALUMU TOM CUCTEMBI, C KOTOPOH BbI
paboTaere.

Delphi no3Bossier npuitokeHuto mpu nomoriu 3anpocoB SQL ncnoap30BaTh TaHHbIC:

m Ta6mui PARADOX u dBase — ucnosb3yercst CHHTaKCHC JT0KaabHOro SQL

m JlokansHoro cepsepa InterBase — monHocThiO
MOJIJICP)KUBACTCS COOTBETCTBYIONIMI CHHTAKCHC

m Yaanennsix cepepoB SQL uepes npaiiepsr SQL Links

O6mue mpaBuina cuHTakcuca SQL ouenbp mpocthl. S3bik SQL He 4yBCTBUTENEH K

perucTpy, TaKk 4YTO, HalpuMep, PacCMOTPCHHBIA HIbKe omeparop Select MmoxxHo mnucath
u SELECT, wu Select, wselect. Ecim wucnomp3yercss mporpamMmma H3 — HECKOJBKHX
orepaTopoB SQL, TO B KOHIIE KaXXJIOTO OINEpaTropa CTaBUTCS TOUYKA C 3amATol «;». Brpodem,
€CJIM BBl UCIOJb3yEeTE BCETO OJHMH ONEPaTop, TO TOYKA C 3alATOW B KOHIIE HE 00s3aTelbHA.
KommenTapuii mMoxer mucatbes B ctuie * Cu: /*<koMMeHTapuii>*/, a B HEKOTOPBIX
cucremax u B ctriie Pascal: {<kommenTapuiir>}. Bor, cOOCTBEHHO, U BCE MMPaBHIIA.

B mpumepax mocienyromux pasfelioB 3TOW TJIaBbl M HA MPOTSDKCHUHM BCEH KHUTH
OyZer B OCHOBHOM HCIOJb30BaThcs Oa3za naHHbIX INterBase, onucannas B pasmene 1.5 u
coJlepiKamiasi CBEICHHS O COTPYAHHMKAX HEKOTOPOW opraHu3anuu. HecloxKHbie Ompernuu mo
CO3JIaHUIO 3TOM 0a3bl JaHHBIX omnucanbl B [Ipunokennn 1. basa maHHbIX ©MeeT nceBaIoHUM ib u
3aperucTpUpPOBaHa Ha TMOJIb30BaTeNs «A» ¢ maposeM «1». B HEKOTOpwIX ciydasx Oyzner
HCIIOJIb30BATHCS aHaJIOTUYHAS 0a3za naHHbIX Paradox c nceaorumom dbP. Ee
co3fanue onucano B [Ipunoxenun 2.

2.2 Onepatop BbIOOpa Select
2.2.1 OT6op 3anuceii U3 TA0JAUIBI

B otom pa3mene MBI MO3HaKOMHMCS € HauOojee YacTo  HCIOIb3yeMBIM
onepatopom SQL — omeparopom  BbiOopa Select. 3tor  omeparop Bo3BpaiiaeT = OHO  WIIH
MHOKECTBO 3HAa4€HHUH, KOTOpbIE MOTYT MPEACTaBIATh COOON 3HAUEHHWsS] YKa3aHHBIX IOJIEN
3aIucei, y10BIETBOPSIONIMX 33JaHHOMY YCIOBHIO U YIOPSAI0UYEHHBIX 10 33/1aHHOMY KPUTEPUIO.

Xots MBI eme He paccmarpuBanu kommoHeHT Delphi Query, npenHa3sHaueHHBIA IS
padotel ¢ SQL, HO mpum 3HaKoMcTBe ¢ oneparopom Select momesno cpa3zy mpoOGoBaTh
3allUCBHIBATh €70 B Pa3NMYHBIX BapHaHTax M C IOMOIIbI0 KOoMIoHeHTa Query cMoTperh
HOJTy4YaIOUINecs pe3yiIbTaThl.

[TosTomy  otkpoiite  HOBoe  mpuioxenue Delphi,  mnepenecure  Ha hopmy
KOMITIOHEHT QUEry co CTpaHUIbI 6ubmmorexu Data Access u yctaHoBUTe €ro
cpoiictBo DatabaseName paBubiM ib (nn paBubiM dbP mpu WCITOJTb30BAHHUH 0a3kbl
nauHbIx Paradox). I[Tomecture Ha popmy koMmrnoHeHT DataSource u B ero

cpoiictBe DataSet 3anaiiteQuery 1. [Tomecture Takke Ha (opmy kommonenT DBGridu B
ero cBoiictBe DataSource 3anaiite DataSourcel.

Temepr Bamie TeCTOBOE MPHIIOKEHUE IS AKCIEPUMEHTOB ¢ s3bIKoM SQL roTomo.
Omnepatopsr SQL Bl MOkeTe mucath B cBoiicTBe SQL xommnonenta Queryl, a uroOs1 yBuIeTh
pe3yabTaThl BHITIOJIHEHHS HAITMCAHHOTO OIEpaTopa, BaM Haa0 OyAeT yCTaHaBIMBATh 3HAUCHUE
cBoiictBa Active komnonenTa Queryl B true. Dto Hamo Oyaer nenaTh MOCIE 3aMKMCH KaKI0TO
HOBOTO OIlepaTopa.



Teneps HauHem paccmorpenue omnepatopa Select. Onna u3 ¢opm atoro omeparopa
UMeeT CUHTAKCHC:

SELECT <cmucoxk umen mnomneir> FROM <raGmuua>

WHERE <ycnosue ot6opa> ORDER 3Y <cmmcok nMeH nosnei>;

OnemenTsl onepatopa WHERE 1 ORDER BY He siBisiroTcst 00513aTeIbHBIMHU.
Onement WHERE omnpenensier ycnoBue or0opa 3anuceii: oTOUparTcs TOMbKO T€, B KOTOPBIX
ycnoBue BeinoaHsercsa. DneMeHT ORDER BY omnpenenser ynopsgounBaHie BO3BPAIIaEMBbIX
3aIIUCEH.

<rabnuua> — 3T0 Ta Tabnuua 0a3bl JaHHBIX, U3 KOTOPOM OCYIIECTBIAETCS OTOOp,
Harnpumep, Pers.

Haynem mnoapoOHOe paccMOTpeHHE [aHHOTO oOleparopa cO CHHCKa AoJeill mocie
KJIFOUeBOro cioBa Select, comepxamiero uMeHa TeX TMOJIeH TaONUIBI, KOTOpbIE OyayT
Bo3BpanieHbl. iMeHa pazaensitores 3ansateiMu. Hanmpumep, oneparop

SELECT Fam, Nam, Par, Year_b FROM Pers
yKa3bIBaeT, 4TO cjeayeT BepHyTh mois Fam, Nam, Par u Year_b u3 TaGmuus: Pers.

3anuuure ero B coiictBe SQL xommonenta Query 1, ycranoBure 3HAYCHUE
cBoiictBa Active komnonenTa Queryl B true u mocMoTpuTe pe3yIbTaThI.
Ecin ykazarb BMECTO cHMCKa HOJEH CUMBON «*» — 3TO Oyner o3Ha4yaTh, YTO

TpebyeTcs BepHYTh Bce nossi. Hampumep, onepartop

SELECT * FROM Pers

yKa3blBaeT, 4TO CieAyeT BepHyTh mois Fam, Nam, Par u Year_b u3 tabmuisr Pers.

3anumure ero B croiictBe SQL xommonenTa Query 1, ycranoBute 3HAYCHHE
cBoiictBa Active kommonenTa Queryl B true u mocMoTpuTe pe3yibTaThl.
Ecmm ykazarp BMeECTO cmmcka HOJEH CHUMBON «*» — 3TO Oynaer o3Ha4yaTh, UYTO

TpebyeTcsi BepHYTh Bce noiid. Hanpumep, onepatop

SELECT * FROM Pers

O3HayvaeT BbIOOp BceX MoJieH.

B crniucke MoryT ObITH HE TOJIBKO CaMH IOJISI, HO U JIFOObIE BBIPQXKEHUS OT HUX C
apudmeTHuecKUMHU onepauusaMu +, —, *, /. [locne BeIpakeHUsT MOXKET 3aMHUCHIBATHCS
NICEeBJOHUM BhIpaxkeHHs B popme: AS <mceBmoHuM>. B KauecTBe IceBJOHIMA MOKET
¢urypupoBath 11000 ueHTHPUKATODP, HA KOTOPBIH MOTOM MOXKHO OyzeT npu
HEOOXOJMMOCTH CChUIAThCS. YKa3aHHBIN MCEBJOHUM OYyIeT MpU 0TOOPaKEHUH PE3yIbTAaTOB
¢urypupoBarhb B 3arojioBke Ta0auIbl. [IpuBeaem npuMep UCMIOIb30BaHUS BHIPAKEHUS:

SELECT Fam, Nam, (2000-Year_b) AS Age FROM Pers

Dt0T oneparop cozaaet nose Age, Berancisemoe o gopmyie (2000-Year_b).

[Tpu paboTe ¢ HEKOTOPHIMU TUIIAMH 0a3 TaHHBIX Bbl MOXKETE HAIMCATh MICEBAOHUM IIO-
pyccku. Hanpumep, eciu O0b1 BbI pabotanu ¢ 6a3oii qanubix dbP (6a3a manusix Paradox), To BeI
MOTJIM ObI I3MEHUTH MPEABIAYIIUN OTIEPaTOpP CASAYIOIHUM 00pa3oM:



SELECT Fam AS ®amunus, Nam AS Ums,

(2000-Year_b) AS Bozpact FROM Pers

B »stom cllyda€ Bbl YBHUJICIU 6]:1, YTO B 3arojJoBKax Ta6J'II/II_II>I IHOABHUIINCH
OCMBICJICHHBIC PYCCKHUC 3aroJIOBKHU:

Dammmst Nwmst Bospact
VpanoB Vpan 50
Ierpos Ilerp 40

IIpu pabore c Oa3zamm maHHBIX INnterBase ncmosnb30BaHME PYCCKUX MCEBIOHUMOB
HEBO3MOXKHO. Brpouem, mo3anee, mpu paccMOTpeHHH KOMIIOHEeHTa QUEry Bbl YBHUIUTE, YTO
s dekTa mosydeHus: pyCCKUX 3aroJIOBKOB MOXHO JOOUTHCSA M JPYTUMHU CIIOCOOAMH, HE BBOJIS
pycckux obo3HaueHuii B oneparop Select.

B BBIpaxeHHMSX I TOJEH MOTYT HCIIOJIB30BAaThCS CTPOKOBBIC KOHCTAHTBI H
omepanus «||», 03Hayaromas crerjaeHue cTpok. Hampumep, oneparop

SELECT "Ormen: " | Dep, "®amwmus: " | Fam FROM Pers

6y,Z[6T BBIJIABATh CTPOKH BHUJA.
Otnen: byxranrepus. Qamunus: BaHoB
Ecnu ’xenarenbHO B MOJOOHOM BHJIE BbIAAaBaTh 3HA4YEHMs NOJEH, colaepiKallux He

CHUMBOJIBI, a, HAPUMEpP, YUCJIa, TO MOXHO BOCIOJb30BaThCsa QyHKImei Cast, mpuBoasmiei
I0JIe K YKa3aHHOMY B Hel Ttuny. Hanpumep, B oneparope

SELECT "Ormen: " || Dep, "®amwmms: " | Fam,

"rp.: " W Cast(Year_b AS CHAR{4)) FROM Pers

¢yukuus Cast mpeobpasyeT 3HaUEHUE YUCIOBOTO MOJs Year_b B CTPOKy U3 YeThIpex
cuMBOJIOB. Pe3ynbTar OyzeT BbLAaBaThCSl CTPOKaMH BUA!

Otpen: byxranrepus Gamunua: WBano r.p.: 1950

Teneps paccmoTpuM (GopMy MpencTaBIeHUs YCIOBHS 0TOOpa, 3aJaBaeMoro Iocie
kioueBoro cinosa WHERE. Dto ycnoBue ompenensieT KpuTepuii, 1o KOTOPOMY OTOMparoTcs
3amucu. Omepatop Select orOupaer TOmbKO TE 3amKMCH, B KOTOPBIX 3aJaHHOE YCIIOBUE
WCTUHHO. YCJIIOBHE MOJXKET BKJIIOYaTh HMMEHa Toedl (KpoMe BBIYUCISEMBIX TIOJICH),
KOHCTAHTBHI, JIOTHYECKUE BBIpAXEHHs, cojepxaliue apuMeTnyecknue ornepannu, JOrH4eckue
omepanuu and, Or, NOt U ormepanuu OTHOIICHHUS:

=  paBHO

> 0O0JIbIIIE




>= 0oJjbllIe WIH PAaBHO

< MEHBIIIC

<= MEHbIIIE WU PAaBHO

= unm <> He paBHO

Like namnume 3amaHHON MMOCIIENOBATENILHOCTH CUMBOJIOB
between ... and IMANAa30H 3HAYECHUN

in COOTBCTCTBUC JJICMCHTY MHOXKCCTBA

[TepBbie mectps onepaunii oueBuaHbl. Hapumep, oneparop

SELECT Fam FROM Pers WHERE Sex="x' and Year b > 1960

0oTOEpeT 3amucu, OTHOCSIIUECS K KeHIMHAM, poauBmuMcs nocie 1960 ronaa.

Onepanus Like umeer cuHTaKCHC:

<mnone> LIKE '<mnocnenoBaresHOCT CHMBOJIOB>'

9Ta OHepaLII/I}I HpI/IMeHI/IMa K IIOJIsAM THIIA CTpOK n Bo3BpamaeT true, C€CJIU B CTpOKe
BCTpETWJICS (parMeHT, 3aJaHHbIl B Olepalnuy Kak <IOCJIEeJA0BaTeIbHOCTh CHMBOJIOB™.
3aI[aHHBIM CHUMBOJIaM MOXET HpeI[IJ_IeCTBOBaTB Hn HUX MOXCET 3aBepmaTb CHMBOJI npoueHTa
«%», KOTOPBI O3HAaYaeT — JII000€ KOJIMYECTBO JIOOBIX CUMBOJIOB. Eciau cuMBOIM mpoleHTa He

yKa3aH, TO 3aJjaHHas MOCIeA0BaTEIbHOCTh CUMBOJIOB JI0JIKHA COOTBETCTBOBATH TOJBKO LIEJIOMY
cnoBy. Hanmpumep, ycrmoBue

Fam LIKE 'A%’

O3HayYaeT, 4To OyayT oTOOpaHbl BCE 3aNUCH, HAaYMHAIOIIMECS C 3arjaBHOM pycCKOU
OykBbI «A» (omeparus Like pasnudaer cCTpoYHbIE M IPOTMCHBIC CUMBOJIBI). Y CIIOBHIO

Fam LIKE 'UBanoB%'

OynyT ynoBnetBopsATh pamunnu «VBaHoB» u «VBaHOBay», a YCIOBHIO

Fam LIKE '%Ban%'

KpoMe 3TuX hamMunuii OyJeT yAoBIEeTBOPTH, HanpuMep, pamunus «IBaHHUKOBY.
Omnepanus between ... and umeeT CHHTaKCHC:



<nosie> between <smauenue> and <sHauenue>

u 3a7aeT s YKa3aHHOI'O oJjs JIUana3oH 0TOUpaeMbIX
3HayeHuil. Hanpumep, oneparop

SELECT Fam, Year_b FROM Pers
WHERE Year_b BETWEEN 1960 AND 1970
0TOEpeT 3aMncu COTPYAHUKOB B 33JJaHHOM JIMalla30He BO3pacTa.

Omnepanus In uMeeT CUHTAKCUC:

<noJje> in (SMHOXKECTBO>)

U OTOMpaeT 3almuCH, B KOTOPHIX 3HAYEHUE YKA3aHHOTO MOJS SBISETCS OJXHUM U3
3JIEMEHTOB YKa3aHHOT0 MHOXkecTBa. Hampumep, oneparop

SELECT Fam, Year_b FROM Pers
WHERE Fam IN('1Banos',' Tlerpos','Cumaopos’)

0TOEepeT 3anucH COTPYAHUKOB C 3aJJaHHBIMU (haMUIIUSAMU, a OIlepaTop

SELECT Fam, Year b FROM pers WHERE Year b IN(1950,1960)

0T6epCT 3allMCU COTPYAHUKOB YKA3aHHBIX I'OO0B POKIACHUSI.

OnemeHT omepatopa Select, HaumHarommiics ¢ kmoueBbix  cioB ORDER BY,
orpenessieT ynopsiounBaHue (COPTHPOBKY) 3ammceil. [lociae 3THX KITFOYEBBIX CIIOB CIEAYeT
CIHMCOK  TOJIeH, ONpeAeNsIonMX COPTUPOBKY. MOXHO  yKa3blBaTh  TOJIBKO  TOJS,
burypupyromnme B Ciucke 0ToOpaHHBIX (B CIHCKE Mocie kirodeBoro cioBa SELECT).

Ecnu B civcke cCOpTUPOBKH YKa3aHO TOJIBKO OJHO MOJIE, TO COPTUPOBKA MIPOU3BOAUTCS
10 YMOJTYaHHIO B TIOPSAKE HApacTaHUs 3HAUYCHHI 3TOro moiisi. Hampumep, oneparop

SELECT Dep, Fam, Year_ b FROM Pers ORDER BY Year_ b

3a/1a€T yIOPsI0YMBAHUE BO3BpAIllaeMbIX 3HAUCHUH 110 HApaCTaHUIO roja
poxkaeHus. Eciu xkenareabHo pacmosiaraTh pe3yJIbTaThl M0 YOBIBAHUIO 3HAYCHUM, TO
[mocJie UMEHHUIIoNA nodasisercs Kirouesoe ciioso DESC:



SELECT Dep, Fam, Year_b FROM Pers ORDER BY Year_b DESC

Ecmm B ciucke mocne ORDER BY nepeuncrnsiercs HECKOIBKO MOJICH, TO IEPBOE U3
HUX — TJIABHOE U COPTUPOBKA MIPOBOJUTCS MPEK/E BCETO MO 3HAUEHUSIM 3TOTO TOJIS.
3anucu, UMEIIKe 0OAMHAKOBOE 3HAUYCHUE NIEPBOTO MOJIS YIIOPSA0YUBAIOTCS T10
3HaYEHHUAM BTOPOro mojs u T.4. Hanpumep, onepartop

SELECT Dep, Fam, Year b FROM Pers ORDER BY Dep, Fam

COPTUPYET 3alliCH TPEK/IE BCETo MO OTaesaM (3HaueHusM mojist Dep), a BHyTpH
Ka)XJ0T0 oTaena — rno andasuty. Omneparop

SELECT Dep, Fam, Year b, Sex
FROM Pers ORDER BY Dep, Sex, Fam

COpPTHUPYET 3aIUCH 10 OT/eNIaM, MOy U aadaBuTYy.

[Tocne  wmo4eBoro  cioBa Select B omepaTop MOryT — BCTaBIISATHCS KIIIOUEBBIC
cinoBa DISTINCT wmm ALL. Ilepoe u3 HUX O3Ha4aeT, YTO B PE3YIbTHPYIOUINI HaOop
JTAaHHBIX HE BKJIIOYAIOTCS MOBTOpstOIIMEcs 3anucu. [IoBTOPSIOMMMUCS CUUTAIOTCS T€ 3alMCH,
B KOTOPBIX COBIAJAOT 3HAYCHHS IOJIeH, IMEepEeUYrCIeHHBIX B CIHCKe omeparopa Select.
KmroueBoe cnoBo ALL o3nauaer BkmoueHne Bcex 3amuceil. OHO moapazymeBaercs IO
YMOJYAHHUIO, TaK YTO BCTaBISTH €ro B OllepaTop He HMeeT cMbicna. [lpuBemem mpumep
ucnoas3zoBanus DISTINCT. Oneparop

SELECT DISTINCT Dep FROM Pers

BBIJIACT CIIUCOK MOAPA3ACICHH, B KOTOPHIX pabOTalOT COTPYIHUKH.
2.2.2 CoBOKYNHbIE XapAKTEPUCTUKH
Omneparop Select mo3BosseT Bo3BpaIaTh HE TOJIBKO MHOKECTBO 3HAUEHUH MOJIEH, HO
Y HEKOTOpPbIE COBOKYIHBIE (arperMpOBaHHBIE) XapaKTEPUCTUKH, NOJCUNTAHHBIE 110 BCEM WM
[0 yKa3aHHbIM 3anucsaM Tabnuipl. OnHAa U3 QYHKIMM, BO3BpAIAIOIIUX TaKHE COBOKYIHbBIE

XapaKTePUCTHKH, COUNt(<yciioBHE™> ) — KOJUYECTBO 3amucell B TaOJHIIE, YIAOBICTBOPSIOMIMX
3a/laHHbIM ycnoBusiM. Hampumep, oneparop

SELECT count(*) FROM Pers

MOACUHUTAET IOJHOE KOJIMYECTBO 3aIIMCeil B Ta6J'II/II_IC Pers. A oreparop

SELECT count{*)FROM Pers WHERE Dep="1lex 1"

BBIJIACT YMCJIO 3aNIMCEH COTPYIHUKOB 11exa 1.



Omneparop, wucnonp3ytomuii kimrodeBoe ciaoBo DISTINCT (yHukanbHbBIi), BBIIACT
YHCIIO HETIOBTOPSIOIINXCS 3HAYCHHH B yKazaHHOM rosie. Hanmpumep, omnepatop

SELECT count(DISTINCT Dep) FROM

Pers BepHET YKCII0 Pa3IMYHbBIX IMOAPA3ACIICHUN, YIIOMSHYTHIX B
nosie Dep tabnuer Pers.

Oyuknuu Min(<mosie>), max(<mosie>), avg(<mosie>), SUM(<moJjie>) BO3BpAIIAIOT
COOTBETCTBEHHO MHHHMMAJIbHOE, MaKCUMaJIbHOE, CpeIHEee U CYMMapHOe 3HAYEHUSI YKa3aHHOIO
nojsa. Hanpumep, oneparop

SELECT min(Year_b), max (Year_b), avg (Year__b) FROM Pers

BEpPHET MHUHUMAJIbHOE, MAaKCUMAJIbHOE U CPEJIHEE 3HAUYCHUE T'0/1a POXKICHUSA, a
omeparop

SELECT min(2000-Year_b), max(2000-Year_b),
avg(2000-Year_b) FROM Pers WHERE Dep='Byxraixrepus’

BBIJIACT BaM aHAJIOTUYHBIC JaHHBIE, HO OTHOCAIIHECS K BO3pacTy COTPYTHUKOB
Oyxrajarepuu.

B onepatope Select BoI MokeTe yka3bplBaTh HE TOJBKO CyMMapHbIE XapaKTEPUCTHKH,
HO U J100bIe BbIpaXkeHUs oT HuX. Hammpumep, oneparop

SELECT 2000-(min(Year_b)+max{Year_b))/2 FROM Pers
WHERE Dep='byxrantepus'

BBIJIACT MOAY (CpeHee MeKIy MaKCUMAIIbHBIM 1 MUHHUMAaJTbHBIM 3HAYSHUSIMH )
BO3pacTa COTPYIHUKOB OyXTalTEepHH.
[Ipy WCHONB30BaHWM CYMMAapHBIX XapaKTePUCTHK HAI0 YYUTBIBaTh, 4YTO B CIIUCKE
BO3BpalllaeMbIX 3HaueHU nocine kiarouesoro cioBa SELECT moryt purypuposats nnu noss (B
TOM 4HCIIe BBIYMCIsEMON BTOpoil Tabmnuie). Bo3MoxHbl M apyrue Buisl 0OBbEIWHEHHIA,
KOTOpbIE BBIJAIOT 3aIMCH HE3aBHCHMO OT TOTO, €CTh JIM COOTBETCTBYIOIIEE IOJIE BO BTOPOMH
tabmuie. DTo BHemHWe oObeauHeHus (outer join). Mx Tpu Tuma: JeBoe, MNpaBoe WU
nonHoe. JleBoe o0beIMHEeHNE (0603HaUaeTCs KIHOYEBBIMU
cinoBamu LEFT OUTERJOIN ... ON) BkirogaeT B pe3yiabTaT BCE 3alMCH IEPBON TaOJIHUIIHI,
Jaxe Te, A KOTOPBIX HE HMMEEeTCs COOTBETCTBUS BO BTOpoi. IIpaBoe oObennHenue
(o603navaetcs kimoueBbiMu cioBamMu RIGHT OUTER JOIN ... ON) BkirodaeT B pe3yibTar
BCE 3alMCH BTOPOH TaOJUIIBI, AK€ €CJIM, UM HET COOTBETCTBHUA B 3amucsx nepBoi. [lomHoe
obbenuaeHue (o6o3Hauyaercs kimoueBbiMu crnoBamu FULL OUTER JOIN ... ON) Bkirogaer
B pe3yJbTaT 00beIMHEHHE 3anucell 00enXx TaOauIl, He3aBUCHUMO OT UX COOTBETCT BHS.

[Tyctp, HanpuMep, y Bac ecTh TabJIUIAa COTPYAHUKOB HEKOel KoM-laHuU Pers u ectb
tabnuua Chef, B koTopoii 3aHeCeHbI TaHHBIC HA YICHOB COBETA AUPEKTOPOB ATOI KOMIIAHHH.
B uncno wieHOB coBeTa BXOJAT U COTPYJHUKH KOMIIAHWU, M TOCTOpOHHUE nuna. Jlns



OTNPENCIICHHOCTH  TMOJOXKKUM, 4YTO B  Tabmuume Pers umerorcs  3amucd  Ha COTPYI-
HukoB «MIBaHoB» u «lleTpoB», mpuuem lleTpoB siBisieTca uieHoM coBeTa, a IBaHOB — HeT. B
tabnuie Chef nmerorcs 3anucu Ha wieHoB coBeTa «IletpoB» u «Cumoposy, npudem CumaopoB
— HE COTPYIHUK KoMmIaHuu. Toraa onepatop

SELECT * FROM Pers LEFT OUTER JOIN Chef
ON Pers.Fam = Chef.Far

BBIJIACT pe3yabTaT BUAA!

ITosa Tabmuer Pers ITosa Tabmuner Chef
HBanos
IlerpoB IlerpoB

Omneparop 3agan neBoe oobenuHEHUE Ta0HIBI PErS (oHa yka3aHa Mmocje KIFYeBOTO
cioBa FROM) ¢ tabmuneit Chef (ona ykasana mocie kitoueBbix cioB LEFTOUTER JOIN).
VYcnoBue o0beIuHEHHS yKa3aHo nocie KitodeBoro cioBa ON u 3akirodaercsi B COBIAICHUN
bamMunui.

Kak moka3aHo, pe3ysibTaT BKJIIOYaeT BCe MOJisi U Tabmuilsl Pers, u tabmuis Chef.
Yucao CTPOK COOTBETCTBYET YHCIY 3amuced TaOuuibl Pers. B cTpokax, OTHOCAIIUXCS K
3anucsaM, s kotopbix B Chef He Hamnocs coorBercTBue, mons tabuunbl Chef ocrarorcs
MyCTHIE.

Omnepatop mpaBoro 00ObEIUHEHUS

SELECT * FROM Pers RIGHT OUTER JOIN Chef

ON Pers.Fam = Chef.fam

BBIJIACT pe3yJIbTaT BUJA:

ITosnst Tabmus! Pers ITossa Ta6imne: Chef
ITerpoB ITerpoB
Cunopos

Yucino CTPOK COOTBETCTBYeT 4Yuciy 3anuceit Ttabsumsl Chef. B cTpokax,
OTHOCSAIIUXCS K 3alucsAM, JUISI KOTOPHIX B PErs He HAINIOCh COOTBETCTBHE, OIS
Tabnuibl PErs ocTarTCs MycThIE.

OmnepaTop MOTHOTO 00BETMHEHUS

SELECT * FROM Pers FULL OUTER JOIN Chef ON Pers.Fam = Chef.Fa
m

BEIAACT pE3YyJIbTAaT BHUAA:

| Monst TaGmums! Pers | Tons Ta6muub Chef




HBanoB

IlerpoB IlerpoB

CunopoB

B Hem k cTpokam, oTHOcsIMMCS K Tabnuie Pers, 100aBaeHbl CTPOKH, OTHOCSIIHECS
k Tabauie Chef, 1yst KOTOPBIX HE HAILIOCH COOTBETCTBUS B Tabuile Pers.

2.3 Onepauuu ¢ 3anUCAMHA

B 3TOM M HECKOJNBKHX MOCIENYIONIMX pa3feiax Bbl YK€ HE CMOXETE MPOBEPSTH
onepatopsl SQL ¢ momompio Bamero TecToBoro mprwiokeHus. Mnaum oboiiautech moka 6e3
OPOBEPKH, WU TOCMOTPHUTE CHadaia pazznena 5.3 W NpoBepsiTe ONepaTropbl C MOMOIIbIO
nporpammbl WISQL.

BcTaBka HOBOM 3amucu B Tabnuuy ocyliecTBisieTcs oneparopoM Insert, koropsiii
MOXET UMETh BU/I:

INSERT INTO <umst Tabaubr> (<CIIUCOK MOJICi™>)

VALUES (<cnucok 3HaueHHii>)

B cnucke mnepeuyucisOTCA TONBKO T€ IOJA, 3HAYEHHUS KOTOPBIX MU3BECTHBI.
OcranpHble MOTYT omnyckarbcd. Jlng mnponymieHHbIX 1oJiel 3HaueHuss OepyTcest 1O
YMOJIYAaHUIO (€CIM 3HAUYEHMS IO YMOJIYaHUIO 3a/1aHbl) WM MOJIS OCTAIOTCS MyCThIMH.

Hanpuwmep:

INSERT INTO Pers (Num,Fam, Nam, Par, Sex)
VALUES (12,'UBanoB', 'Aunpeif, '"Auapeesud’, 'm')

IIpu co3pganuu TaOMUIBl Ha 3HAYEHHUsS IOJS MOTYT HAKJIaJbIBaTbCS OTPaHUYEHUS.
Hanpuwmep, oneparop

CREATE TABLE Pers(
Num smallint Not Null Primary Key,
Fam char(20) Not Null,
Nam char(20) Not Null,
Par char(20) Not Null,
Year_b smallint DEFAULT 1950
CHECK( (Year_b>1917)and(Yeaj:_b<1980)));

yCTaHaBJIMBAeT OTpaHWYEHUWE Ha ToJ poxkiaeHus: Oonbiie 1917 u menbme 1980.
Orpanndenus 3auchIBarOTCsA mocie kiaouyeBoro cnoBa CHECK.

Co3maBaeMyro TaOJIHMIly MOXKHO CBSI3aTh KaK JOYEPHIOKO C OJHOW M3 YK€ CO3JaHHBIX
Tabnui. CHHTAKCUC TaKON CBS3U CICAYIOIINNA:

FOREIGN KEY (<crucoxk kiroueit — ojieit TaHHOH TaOJIUIIbr>)
REFERENCES <ums poauTenbCKoi TaOIUIbr>
<CIUCOK KITFOYEBBIX MOJIEH POIUTEIHCKON TaOIHIIBI>

ON DELETE <petictBue> ON UPDATE <neiictBue>




B oatom onpenenenuun mocne cinoB FOREIGN KEY 3ammceiBaeTcs ciucok  mosieit
TaOJIUIbI, SBISIIOUIUXCS KJIIOYaMH, [0 KOTOPHIM JaHHas TablMla CBS3BIBA€TCA C TOJIOBHOM
(pomutenbekoit). CHUCOK COOTBETCTBYIOLIMX KJIIOUEBBIX MOJIEM POAUTENHCKOW TaOIHIIBI
nocie kmoueBoro  cinoa REFERENCES moxker  omyckarbcsi, €ciau  KJIHOYOM SIBJISICTCS
NEPBUYHBIN KJII0Y POAUTEIHCKON TaOIUIIBI.

He o6s3arensubie snementsl onpeaeneanss ON DELETE u ON UPDATE yka3biBaror,
KaKue JIEHCTBUS JJOJDKHBI BBITIOHITHCS, €CIIN 3aMUCh POAUTENHCKON TaOIUIBl YAAISETCS WU
Moudunupyercs. Bo3amMoxHbIe 3HAUEHUS JEHCTBUMN:

NO ACTION npu Hanmuuuu MOJAYMHEHHBIX 3alIMCEH B JIOUEpHEH TaOJuIe yaajicHUe
WJIM U3MECHEHHE COOTBETCTBYIOIIEH 3aMMCH TOJIOBHOM TaOIUIIBI 3aIIPEIICHO

CASCADE 1pu ynajieHUH 3aliCH B TOJIOBHOM TaOJIHMIIE TPOUCXOINUT YAAICHUE BCEX
NOJYMHEHHBIX €l 3anmuceil B JouepHel Tabiuie; Ipyu N3MEHEHUH 3aIMCH B TOJIOBHOW Ta0IHIle
W3MEHSIETCS 3HaUCHHE KIIFOYEBOT'0 TO0JISI BO BCEX MOJMUYMHEHHBIX €H 3amucsX JTo4epHen
TaOJINIIBI

SET DEFAULT 1pu yganeHuu wiv U3MEHEHUH 3aITUCH TOJIOBHOM TaOIUIIBI
KITFOYEBOMY ITOJTFO BO BCEX IMOJYMHEHHBIX 3aMUCSIX TOYCPHEU TaOIUIbI PUCBANBACTCS
3HAUYEHHUE 110 YMOIYAHUIO

SET NULL B xirodeBoe€ 1moJie MoYMHEHHBIX 3aliCcel JOUYSPHEH TaOTHIIbI
3anocutca NULL

B mHamell neMoHcTpanMOHHOM 0a3e [aHHBIX TOJOBHOM Tabinuuel, oO4eBUIHO,
JOoJDKHA OBITh Tabnuia omucanus mnoapaszaencenuii Dep ¢ monem Dep — moapasaenenue,
ABJISIIOIMMCS. €€ MEepBUYHBIM Kio4oM. JlouepHioro Tabauny Pers MoxxHo cBs3aTh ¢ Hel
no ee noJywo Dep — noxgpasnenenuto, B KoTopoMm padoraer coTpyaHuk. [Ipu nepenmenoBanun
nojpaszieneHuss (M3MEHEHUHW 3alMicHh B TOJOBHOM Tabnuile) B JodepHed TabnMie Toxke
JIOJKHO KAacKaJHO U3MEHAThCS Ha3BaHME ATOr0 MOJpa3ejeHHs BO BCEX COJEp)KAIIUX €ro
3anucsx. s ocymiectBieHuss 3toro Hano 3aaate pexxum ON UPDATE CASCADE. Ipu
JUKBUJAIMU TOJpa3zieneHus (ynaleHUU 3alucu B TOJOBHOM Tabiuile) BO3MOXKHO, IO-
BUJIUMOMY, HecKoibko BapuaHToB. Ecnu ykazats pexxum ON DELETE CASCADE, To Bce
3anucu B Tabnuue Pers, oTHocsmuecs K 3TOMY MOJpa3AeieHNI0, aBTOMaTUYECKU yAaJISITCS,
T.€. BCE€ COTPYAHUKH MOJPA3CICHHUS OKAXYTCs YBOJICHHBIMH U CBEJEHHUS O HUX HMCUE3HYT.
BeposaTHo, 3TO HeyaauHbli BapHaHT, TAK Kak B pPEaJbHOM JKU3HM COTPYIHHUKHU
JUKBUJIMPOBAHHOTIO IMOJAPA3/ICIEHUs] YacTUYHO MOIYT OBITh TEpeBEleHbl B JApyrue
noapaznenenus. Jlormunee ykazare pexum ONDELETE SET NULL. B sTom ciyuae
3anmucu COTPYJHUKOB JUKBUIUPOBAHHOTO noJipa3eseHus OynyT MOMEYEHbI
3naueHueM NULL B mone Dep. 1 B ganpHelmieM aiMUHHUCTpALMs MOXET pelarb CyabOy
KaXJIOr0 TaKoro coTpyaHuka uHauBuayansHo. Ho 3nauenne NULL orcyrcTByer B
rOJIOBHOM Taliuile M, 3HAYUT, COOTBETCTBYIOLIME 3amucH TaOauIbl Pers okaxyrcs He
npuBsi3aHHBIMU K Tabiuue Dep. BepositHo, HanOosiee ynoOHBIM BapuaHT — YCTAaHOBUTH
pexxum ON DELETE SET DEFAULT, B tabmune Pers mist  mons Dep BBecTH 3HaudeHWe 10
yMon4yaHuio (Hampumep, «HeusBecTHbIli») M B TONOBHOM Tabiuue Dep BBecTn 3amuch c
aHaJOTMYHBIM 3HaueHueM nois Dep. Toraa 3anpockl, co3aatoniue 3TH TaOIULbI, MOTYT UMETh
BU/I:

[* Coznanue Tabmuisr Dep */

create table Dep(
Dep char(15) Not Null Primary Key,
Proisv char(l)

)

/* Coznanue tabmuuel Pers */



create table Pers(
Num smallint Not Null Primary Key,
Dep char(15) DEFAULT "HeusBecTHblii",
Fam char(20) Not Null,
Nam char(20) Not Null,
Par char(20) Not Null,

FOREIGN KEY (Dep) REFERENCES Dep

ON DELETE SET DEFAULT ON UPDATE CASCADE

);

HpI/I CO3JaHNN HECKOJIbKUX Ta6JII/H_I MOXKHO 06GCH€‘-II/IBaTb ICJIOCTHOCTh OAHHBIX Ha
YPOBHE CCBUIOK. JTO O3HAYaeT, YTO B OJHOW M3 TAOJHIl HEKOTOPOE IT0JIE MOYKET MMETh TOJBKO
TaKhe 3HAYCHUS, KOTOPBIC COJCPKATCSI B HEKOTOPOM IIOJIe JpYrod TaOmuiel. B Hamem
pUMepe, OUYEBUIHO, MPU CO3JaHUK TaOIHIIBI PErs sxenareabHO 00eCIeunTh, YTOOBI B 3HAYCHUE
ee moist Dep HeBO3MOXKHO OBUTO BBECTH IMOJIpa3jelieHHe, OTCYTCTBYoIee B Tabmume Dep. Dto
MOYKHO CZIeJIaTh CJCIYIOIUMH OTIepaTOPaAMH:

[* Coznanue Tabmuip: Dep */ create table Dep(
Dep char(15) Not Null Primary Key,
Proisv char(1)

)

/* Co3manue Tabmmirsr Pers */
create table Pers(
Num smallint Not Null Primary Key,
Dep char{15) DEFAULT "HewusBectusiii",
Fam char(20) Not Null,
Nam char(20) Not Null,
Par char(20) Not Null,

FOREIGN KEY (Dep) REFERENCES Dep -
ON DELETE SET DEFAULT ON UPDATE CASCADE,
CONSTRAINT Dep CHECK{EXISTS(

SELECT Dep FROM Dep WHERE Pers.Dep = Dep.Dep))

)

[Tocne kmoueBoro cmoBa CONSTRAINT cnenyer nmsa mons Dep nannoii taGnuibl, a
3aTeM 3aIMCaHO YCJIOBHE IMPOBEPKH JOIMYCTHMOCTH 3HAYEHUsS JIAHHOTO TOJIA. B mpuBeaeHHOM
npuMepe 3TO YCIIOBUE CBOJIUTCS K TOMY, 4TO 3HAUYCHHUE
nosist Dep Tabnuip! Pers nomkHo BcTpedarbes cpenu 3HaueHui nosst Dep tabnuusr Dep.

Msl paccMoTpenu OCHOBHBIE (OpPMBI orepaTopa CO3JaHHs TaOMUIBL. Y aneHue
TaOJUIIBI OCYIIECTBIIsIeTCs oreparopom Drop Table:

DROP TABLE <ums ta0munsr>

Hagno ydects, uro ynaneHue Tabauibl B KOpHE OTJIMYAETCA OT yHaJeHUs] B HEW Bcex
sammceid. [lpu ymamenum maxke Bcex 3ammceid cama Tabnmuma (ee CTpPYKTypa) ocTaercs, a
oreparop Drop Table monHOCTBRIO YHHYTOXKAET TAOIHUITY.

Monuduxanms CTPYKTYpbI CYILIECTBYIOLIEH TaOIHIIBI OCYILIECTBIISIETCSA
omepatopom Alter Table:



ALTER TABLE <ums ta0nuusr> <geiicTBre™> <M IOJIS> <TUIl JaHHBIX> .
B stoMm omeparope <nmelcTBHe> MOXeT mpuHUMATh 3HadueHus ADD — moGaButh
HoBoe moJie, uiu DROP — ynanmuth cymectByromiee moisie. Ecinu mone moGapisieTcs, TO s

HETO HaJ0 YKa3blBaTh <TWUM JaHHbIX>. Eciu mosje ygansercs, TO TN JAHHBIX HE YKa3bIBAETCH.
[IpuBenem npumep oneparopa MOAU(DUKAIIUU CTPYKTYPBbI:

ALTER TABLE Pers DROP Year b, ADD Age integer

2.5 Onepanuu ¢ HHAEKCAMHU
WHpekcbl CyLIeCTBEHHO YCKOPSIOT IPOLECC IMOMCKA W YHOPSIOYMBaHMS 3amnuceit
tabmuipl. Eciu B omeparope Select conepxurcss snement ymnopsaounBanus ORDER BY, Tto
€ClIM TepeuucisieMble I0JI1 COBINAAAIOT C ONPEAETICHHBIMU B HMHJIEKCE — YIOPSAI0YHMBaHUE
OyZIeT UCI0JIb30BaTh ATOT MHJAEKC U IPOU30MIET C MaJbIMU 3aTpaTaMu BpeMeHU. B mpoTuBHOM
cllyyae MHJEKC HCIIOJb30BaThCAd HE OyAeT U YHOpsIOYMBaHUE MOTpeOyeT OOJbILIEro BpeMEHH.
Wunexc Oyner ncnoiap3oBatkes U B ToM cirydae, ecimn B ORDER BYmnepeunciensr He Bce moiis

WHJCKCA, a KaKue-To MepBbie U3 HuX. Hampumep, ecnu co3nan nuaekc no nojism pl, p2, p3, To
MIpU BHITIOJIHEHUH 3aIpoca

Select ... ORDER BY pl,p2

HNHJICKC 6y21€T HCIIOJIB30BAThCA, a 3aIIpoC

Select ... ORDER BY pl,p3

Oyznet oOpabaTeiBaThCs 0€3 HCTOIB30BAHUS UHACKCA.
Co3nmaHue HOBOTO UHJIEKCa OCyIIecTBIsieTcs onepaTopom Create Index:

CREATE INDEX <wums wunaekca> ON <umg taOmuimpl >

<CHHUCOK mojei>
Hamnpuwmep:

CREATE INDEX depyear ON Pers Dep, Year_b

VY naneHue CymiecTBYIOMIETO HHICKCA OCYIIECTBIIAETCS onepaTopom Drop Index:

DROP INDEX <umg Ta0muupl >.<uMmsg HWHIEKCA™>

Hanpuwmep:



DROP Index Pers. depyear

Eciu Ta6JII/II_[a MHOT'OKPAaTHO HU3MCHACTCA W B HCC BHOCHUTCA MHOI'O HOBBIX 33,HPICGI71,
HHACKCBI MOI'YT OKa3aTbCs pa36aHaHCI/IpOBaHH Hn ux 3(1)(1)6KTI/IBHOCTB ITPpH BBIITIOJIHCHUHU 3aIIPpOCOB
YMCHBIIACTCA. B 3TOM ciIydac IIOJIC3HO IMPOBOUTH ITOBTOPHOC CO3aaHucC n
6aJ'IaHCI/IpOBKy HHJCKCa TIIOCICAOBATCIbHBIM IIPHUMEHCHUEM OII€CPATOPOB ACAKTUBALlUM U
aKTUBallUU:

ALTER INDEX <ums unnekca> DEACTIVATE

ALTER INDEX <ums nnnexca> ACTIVATE

Hepe(JTpoﬁKa HHICKCA MOKET IPOU3BOAUTLCS TOJIBKO B CJIydac, €CJIM OH B I[aHHbIﬁ MOMCHT HC
HCIIOJIL3YCTCA B 3aIIpocCax.



