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Nctopna CYBL ORACLE

HUcropus Oracle nauanach B sereniaproii CUIMKOHOBOM ponmHe, mrat KamudopHus,
CHIA. B 1977 roxy Mmomnomoii mporpammuct Jlappu Dmmucon 6pocun yueby B Henbckom
yYHHUBEpCUTETEe, 4YTOOBl HayaThb COOCTBEHHbINH OwusHec. Jlappu ONIUCOH, B pacloOpsKEHUU
KoToporo torna Ovuto Bcero 1200 mommapos, yroBopui bo6a Maitnepa u Ona Oyrca, cBouX
OBIBIINX KOJIJIET, CO3/IaTh COOCTBEHHYIO KOMIaHuio. J[o 3TOro Bce Tpoe pa3padaThiBaliu IO
3akazy IIPY mpoekt mox HasBanuem... Oracle. Tak B 1977 roamy mnossuiaace Software
Development Lab., Bckope mepenmeHoBanHas cHadanga ¢ Relational Software Inc., a 3arem - B
Oracle. Mosozpie TpOrpaMMHCTBI, YbH OOIIHME BIOKEHUS B OM3HeC cocTaBuin $2 Thic., HaYan
pa3paboTKy cucreMbl ynpapieHuss 0asamu naHHbIX (CYBJl), mocTpoeHHOW Ha TpHHIUIAX
PENSALIMOHHON anreopsl.

B urone 1979 ronma mosiBuiack nepBasi cucrema kommnanuu Oiumicona - Oracle 2. B
MapKETUHIOBOM OTHOIIEHUU JJUIMCOH OKaszaics TanaHTiuBee bumna ['eifitca. B otnmume ot
ocHoBatesst Microsoft, kotopsiii nepByro Bepcuro Windows tak u nHazsan - Windows 1.0, on
IIPOSIBUJI MapKETUHIOBYIO CMEKaJIKy, IO3TOMY CBET yBHJIENa Cpa3y BTOpas BEpCHs MPOIYKTa.
OTO NOJKHO OBLIO Kak Obl 1aTh MOHATH 3aKa3yMKaM, YTO CHCTEMa HaJleXHa M Jlae MpolIa
IIPOBEPKY BpEMEHEM. DJUIMCOHA MOKHO MOHATh: Y HEro He OblI0 0100peHust co croponsl |IBM,
koTopoe Obuio y I'eiitca. Jlaxke HampoTHB: DJUIMCOH CO3/aBajl MPOAYKT, KOTOPBIA MOI' CTaTh
KOHKypeHToM pemieHusiM IBM. T'naBabiM koHKypenTHbIM npeumyiectBoM CYB]] Oracle 6suta
BBICOKasi CKOPOCTh 0OpabOTKH OrpOMHBIX MAaCCHUBOB MH(pOpMAalMU, KOTOPYIO TOT/Ia OTMETHIIN
Bce JKcrepThl. B ommume ot System R, mis paGoTbl KOoTOpoi OBUT HEOOXOAMM MOITHBIN
cyrnepkoMmbioTep - MeitHdpeiiM, Oracle 2 cnipaBisiiack ¢ 00paboTKOM HHPOPMAITUK HA TOPA3/I0
Oomee CKPOMHBIX MaIIMHAX. OTO W  TOCHOCOOCTBOBAJIO  HEBEPOSTHO  MIMPOKOMY
pacrpoCcTpaHEHHUIO IeTHIlA DJUTMCOHA B Hadase 80-X TO/0B.

Kparkas ucropus Oracle:

« 1977 - Jlappu Dmmmcon, bo6 Maiinep u On Oyrc ocHoBanm kommanuro Software
Development Laboratories (SDL), npeamectsennuiry Oracle.

» 1979 - SDL cmenunna umst Ha Relational Software, Inc. (RSI) u Bemmyctuna Oracle v2.
Ota BepcHs He MOAJEPKUBAIa TPAH3AKIMH, HO PEalM30BbIBaja OCHOBHYIO (DYHKIIMOHAIEHOCTh
SQL. Drto Obuta mepBasi KOMMepYecKasi CUCTeMa YIPABJICHUs PENSIUOHHBIMU 0a3aMy JJAHHBIX
(CYPB/]) Ha ocHoBe si3bika 3ampocoB SQL. Ilepas Bepcusi Oblila HamwcaHa Ha accemoiepe,
pabotaia Ha cucteme PDP-11 mox ynpaBnenuem onepanuoHHol cucteMbl RSX-11, ucmonb3ys
128 k0 omepaTUBHON MaMSITH.

» 1982 - RSI BHOBB cMeHMIIa CBOE MMs U cTaia Ha3biBaThest Oracle Systems.

» 1983 - Bemymena epcus Oracle 3, nepenucannas Ha C W MOAICPKHUBAOIIAS
¢yakmn COMMIT u ROLLBACK s peanuzanuu TpaH3akinuii. B 9Toil Bepcun moanep:kka
iatgopm ObuTa pactmpena: moMmumo peanuzauun Ha DEC VAX/VMS nosiBunace peanuzanust
Ha Unix. Oracle v3 sBmamace mnepBoii CYPB/l, paGortaromeii Ha MelH(peiimax,
MuHHKOMITbIoTepax u I1K.

» 1984 - pemymena Bepcust Oracle 4.



« 1985 - Brmmymena Bepeus Oracle 5, ogua u3 nmepseix CYPB/, paboTaronux B KJIMEHT-
cepBepHbIX cpemax. [losiBisieTcs mojuepka pacnpenenéHHeix 3ampocos, Oracle Link,
KJIaCTepHbIX TexHoJorui (peanmusanus auss DEC VAX), MHOTOBEpCHOHHOTO COTJIACOBAHHOTO
YTCHHUS.

» 1986 - Bemymena Bepcust Oracle 5.1.

» 15 mapra 1986 - Oracle Corporation BeIxouT Ha OUPKY.

» 1988 - Beimymena Bepcust Oracle 6, ¢ moanepx kol OJOKUPOBOK Ha YPOBHE CTPOK U
CPEICTB «ropsiuero» pesepBupoBanus. [losiBisieTcs moaaepkka BCTpoeHHoro si3bika PL/SQL B
cpezactBe pa3paborku npuiaoxenuii Oracle Forms v3 (B 6-ii Bepcun CYB/] eiie HET mOaaep»KKu
PL/SQL).

e 1989 - Bemymena Bepcusi Oracle 6.2, ¢ mOmIEp)KKOM CPEACTB ONEPATHBHOM
obpabotku tpausakuuii (OLTP). Oracle nepenocut cBOKO MITa0-KBApPTUPY B KOMILICKC 3[aHUI B
Pansyn lop3s, mrar Kammdopuus.

e 1992 - Bemmymena Bepcusi Oracle 7, ¢ mommepkkoil CCHUIOYHOW IEIOCTHOCTH,
XPaHUMBIX TIPOIEAYP U TPUTTEPOB.

» 1994 - Beimymiena Bepcus Oracle 7.1, B Tom uucne mis IBM PC - 1o storo BpemeHu
kommnanus Oracle He paccmarpuBaiia JaHHYIO IUIaTGOpMy Kak CEpBEpHYIO, OrPaHUYMBAsICh
JIMIIIb CO3JaHUEM JIJI Hee KIMEeHTCKUX yacten coeit CYB/I.

» 1996 - Bemymiena Bepcust Oracle 7.3, Bximouaromas Universal Server, mo3Bossromnuit
YIIPaBJIATh JAHHBIMH JIFOOBIX THIIOB - TEKCTAMH, BHIICOMaTepUAIIaMH, KapTaMH, ayIH03aUCSIMU
WK TpapUUIECKUMU U300paKECHUSIMH.

« 1997 - Bemymiena Bepcust Oracle 8 (8.0), 0CcHOBHBIME OCOOCHHOCTSIMH KOTOPOU CTallkd
Oosiee BBICOKAs HAJC)KHOCTh TI0 CPAaBHEHHIO C MPEIBIAYIICH BEpCHEH, a TakXkKe MOJIepKKa
OoJiblIero 4YMCiIa TOJb30BaTesied M OombIIMX O0BEMOB JaHHBIX. [losBiseTCS MOIICpKKA
CpeACTB  OOBEKTHO-OPUCHTUPOBAHHOW pa3pabOTKU H  MYJBTUMEIUNHBIX  MPUIIOKCHUH,
napTunmonuposanue tabnui. Oracle cranoBurcst 00bekTHO-pessinnonHol CYB/I.

» 1998 - Bemymena Bepcust Oracle 8i Release 1 (8.1.5), «i» B Ha3BaHuM 00O3HAYACT
«Internety, cumBosM3upys nomuepkkKy uHTepHera. Hauwmnas c¢ Oracle 8.1.5 - mosBnsiercs
BctpoerHas B CYBJl Bupryanpaas mammnaa Java (JVM). Ha Java HanmcaHbl KJIMEHTCKHE
YTUJIMTHI, UHCTAJUIATOP, CPENICTBA aIMHHUCTPUPOBAHHUSL.

» 1998 - Bemymena Bepcusi Oracle 8i Release 2 (8.1.6), noanepxusatonias XML u
coJiepKaiiasi HEKOTOPbIC HOBIIIECTBA, CBA3aHHBIC C CO3/IaHUEM XPAHWIIUII TAHHBIX.

« 2000 - Bemymena Bepcust Oracle 8i Release 3 (8.1.7), comepskamast Java Virtual
Machine Accelerator u Internet File System. ITocienuuii Patch Set, BeimyIeHHbIH 111 TaHHOM
Bepcun — 8.1.7.4.1. Tlocnenuuii Patch (ms mnardopmer Win32) - 8.1.7.4.29.

« 2001 - Bemymena Bepcusi Oracle 9i Release 1 (9.0.1). B Bepcuu 9i mosiBisiroTCs:
cpenctBa oopabotkn XML-nokymenTos; texnonorus Oracle RAC (Real Application Clusters),
kak 3amena Oracle Parallel Server (OPS); mexanusm co3manus perummkanuii Oracle Streams;
CKpoJuTHpyeMbIit Kypcop st porpamm Ha C u C++; Bcrpoennas B CYB/l mognepxka OLAP n
Data Mining; mepenMeHOBaHUE CTOJIOIOB U OrpaHHUYCHHIA IICTIOCTHOCTH; moaaepxka Java 1.3.1
u Unicode 3.1.

» 2004 - Bemymiena Bepcust Oracle 10g Release 1 (10.1.0); «g» B Ha3BaHMM 0003HAYACT
«Grid»  («cetb»), CHMBOIUM3UPYsS TOAJCPKKY pachpeieicHHbIX Bbraucienuin  (Grid-
BBIYHCIICHUI).

2005 - Bemymiena Bepcust Oracle 10g Release 2 (10.2.0.1).

» 2007 - Bemymiena Bepeust Oracle 11 g Release 1 (11.1.0.6).

OcHoBHble noHATUs 1 onpeaenenns CYB ORACLE

Ba3za oannvix - 510 HaOop nanHbix. Oracle mo3Bomnser coxpaHsATh NaHHBIC W TOIYYaTh K
HUM JIOCTYI B COOTBETCTBUH C MOJICNIBIO, Ha3bIBaEMOW pemnsiuoHHoi. B cBs3u ¢ atum Oracle
Ha3bIBAIOT CUCTEMOM yIpaBiieHUs pensunoHHbIMU O6a3amu naHHbix (PCYB/I). Yamie Bcero mnoa
0a30il MaHHBIX IMOJPA3yMEBAIOT HE TOJBKO (pU3MYecKue AaHHBIC, HO TAKXE W KOMOWHAIIHIO
¢bu3nyecKux 00bEKTOB, 00BEKTOB MAMSITH U IIPOIECCOB.

Oxsemnnapom (unu cepsepom) bBJ] Ha3piBaeTcss HaOOp CTPYKTYp MaMiTH U (OHOBBIX
MpoIIecCOB, oOpamarmmuxcs K rpymnmne (aitoB 6a3sl ganHbIX. K omHON 0aze MaHHBIX MOTYT
oOpalaTbcsi HeCKOJIbKO 3Kk3eMILIsipoB (cBoiicTBo Real Application Clusters). Dx3emrusip MOXeT



CMOHTHPOBATbh U OTKPBITh TOJIBKO O/IHY 0a3y JaHHBIX B Ka)KJblii MOMEHT BpeMeHH OTHOIICHUS
MEXy dK3eMIUIIpaMu U 0a3aMu JaHHBIX MOKa3aHbl Ha puc. 1.1.

Daitne 6azw AaHHbIX

Puc 1.1 Ixzemnnapet u gpaitnvt dannsix ¢ Oracle.

Startup (3anycx) - 3T0 mpouecc BHIMOTHEHUS KOMaHIbl, HEOOXOAUMOH ISl TOTO, YTOOBI
canenate 6asy manHeix ORACLE |lg mocrymmoit s mpunokenwii. Ilocre 3aBepiieHust
mporiecca 3amycka, 6a3a maHHbIX cTaHoBHUTCS B pexxuM OPEN. 3arem 6a3a maHHBIX TOTOBa K
UCTIOJIb30BaHUIO.

Shutdown (ocmanoexa) - 3to npouecc ocranoBku 6a3el ganHbix ORACLE llg. Korma
6a3a ganapix ORACLE |lg ocraHOBI€eHAa HUKTO HE MOXKET MOJYYHTh AOCTYI K HHGOPMAIIUH U K
daitnam Oracle.

Background process (¢honosvie npoueccot) - >t nporeccsl MONACPKUBAIOT JTOCTYI K
3anymieHHoi Oa3e nmaHHbix ORACLE llg, urparoT >KM3HEHHO BaXKHYKO POJIb B peald3alliu
pabotsl 6a3bl ganHbix ORACLE 1lg. Pasmuunbie (OHOBEBIE MPOLIECCH POXKAAIOTCS, Koraa 6asa
JAHHBIX 3aMyIICHA W KK U3 HUX MPOU3BOAUT HEOOJBIIOE KOJIMYECTBO 3aJaHHM 10 MOMEHTA
OCTaHOBKHU 0a3bl JaHHBIX.

Apxuntektypa ORACLE

ApxurekTypa Oracle Bxirouaer B cebst TpH OCHOBHBIX KOMITOHEHTa (puc 1.2).

* Qaiinpl. Bynyr paccMoTpeHsl msATh BUAOB (aiiioB, oOpasyromux 0a3y JaHHBIX U
MOAJEPKUBAIOLINX 3K3EMIULIp. DTO (aiibl MapaMeTpoB, COOOIIEHUH, JaHHBIX, BPEMEHHBIX
JTAHHBIX ¥ )KYPHAJIOB IOBTOPHOTO BBITIOJIHEHHUS.

* CTpyKTYypbl maMsITH, B YaCTHOCTH CHUCTEMHasi Tiio0anbHas obiacth (System Global
Area - SGA). Msr paccmorpum B3aumojeiictBue SGA, PGA u UGA. Byayr Ttakxke
paccMmoTpersl Bxosmme B SGA Java-myn, pa3aenseMblil Iy U OOJIBIIIOHN MmyIl.

* dusnyeckue mnpoueccbl WJIM NOTOKH. BbylyT omucaHsl TpH THIA IHPOLECCOB,
00pa3yloIMX HK3EMIUIAP: CEepBEpHbIE MpoLecchl, (DOHOBbIE MPOLECCHl M TOAYUHEHHBIE
MIPOLIECCHI.
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Puc. 1.2 Ynpowennwtit 6uo apxumexmypot ORACLE.

Pannbl
bazy naHHBIX 00pa3yroT CeayroIIe (haibL:

*  @aiiibl JaHHBIX. COOCTBEHHO JTaHHBIC (B ATUX (haiiiax XpaHATCs TaOIHIIbI, HHIESKCHI
Y BCE OCTaJIbHBIEC CETMEHTHI).

*  DaiisIbl )KypHAJIA IOBTOPHOI0 BbINOJIHEeHHS. JKypHaIbl TpaH3aKIIHIA.

* Yopasiasioimue ¢aiiiibl. OnpeneisitoT MECTOHaXOXAeHue (aiIoB TaHHBIX U
coziepKat JPYyTryro HeoOXOIMMYO HH(DOPMAITHIO O COCTOSTHUN 0a3bl JaHHBIX.

* Bpemennble (ailibl. VICTIonb3y0TCs IPH COPTUPOBKE OOJIBIINX OOBEMOB JJAHHBIX U
JUTSL XpaHEHUS BPEMEHHBIX 00bEKTOB.

* Qaiiabl naposei. Vcnons3yiorcs uis ayTeHTH(DHUKAIMU TIOJIh30BATEICH,
BBITIOJTHSFOIINX aJIMUHUCTPUPOBAHUE YAAJICHHO, TIO ceTh. MbI He OyaeM HuxX TOAPOOHO
paccMaTpuBarh.

TadauuHble mpocTpaHcTBa. Ta0IUYHOE NPOCTPAHCTBO MPEACTABISCT COOOi
JIOTUYECKUI pasjien 0a3bl JaHHBIX. B kakaol 0a3e JaHHBIX UMESTCS XOTs ObI OJTHO TaOIMIHOE
MPOCTPAHCTBO, HasbiBaeMoe cructeMHbM (SYSTEM). MoxHO co3maBath apyrue TaOIHYHbIC
IIPOCTPAHCTBA, YTOOBI OOBEIMHHUTL BMECTE IOJIL30BATEICH WM MPUIOKEHHS, YTO IMO3BOJIUT
YIIPOCTUTH yIIpaBJiicHWe 0a30W JaHHBIX W TOBBICHTH €€ MPOM3BOAMUTEIILHOCTh. B KauecTBe



MPUMEPOB MOXKHO TIpuBeCTH TabimuHble npoctpancTBa USERS myist oGmiero vicronb3oBanust 1
UNDO pa71s1 CerMEHTOB OTMEHBI (CM. HIKE). TaONiMYHOe MPOCTPAHCTBO MOXKET TIPHHAUICKATh
TOJIBKO OJIHOM Oa3e JaHHBIX.

CTpyKTYpbl NamMATU

Teneps npuILIIO BpeMs pacCMOTPETh OCHOBHBIE CTPYKTYphI aMsiTi cepBepa Oracle. Mx

TPH.

« SGA, System Global Area — rnobanbHast 001acTh CHCTEMBL. ITO OOJIBIIOM
COBMECTHO HMCITIOJIB3YEMBII CETMEHT IIaMATH, K KOTOPOMY oOpamarores Bce mpouecchl Oracle.

* PGA, Process Global Area — riob6anpHas 006iacTh mmporecca. ITO IpHUBaTHAs

00J1aCTh TTAMATH MPOIIECCa MU MOTOKA, HEJOCTYITHAS IPYTUM MTPOIIECCaM/TTIOTOKaM.

* UGA, User Global Area — rimo6anbaast 001acTh I0JIE30BaTEN. ITO 007aCTh AMSATH,
CBSI3aHHAS C CeaHcoM. | oOanbHast 00MacTh MaMaTu MOXeT HaxoauThes B SGA nmu6o B PGA.
Ecmu cepBep paboraer B pexxume MTS, ona pacmomnaraercst B oonactu SGA, eciiu B pexume
BBIJICJICHHOTO cepBepa, — B obnactu PGA.

dusmyeckme npoLieccol
B sx3emiutspe Oracle ects Tpu Ki1acca mpoIeccoB.

» CepaepHbie nporecchl. OHU BBIMOJHSIOT 3alPOChl KIMEHTOB. MBI YK€ 3aTparuBajiu
TEMY BBIACIICHHBIX W pPasACIsIEMbIX CCPBCPOB. n TC¢, W APYIruc OTHOCATCA K CCPBCPHBIM
IpOIIeCCaM.

e @oHoBBIC IMPpONLECCCHhI. 39T10 MpOoHeCCChbl, KOTOPLIC HAYWMHAIOT BBIIIOJIHATHECS IIPHU 3aIlTyCKE
OK3CMILIAAPA U pCIIAOT Pa3IMYHbIC 3aJa4r MMOAACPIKKHU 0a3el JaHHBIX, TAKHMEC KaK 3aIlluCh OJIOKOB
Ha OUCK, MMOAACPIKKA AaKTHBHOI'O XXYpHajla IIOBTOPHOI'O BBINMOJHCHUA, YAAICHHUC IMPCKPATUBIINX
paboTy MPOIIECCOB H T.J.

* [lomunnennwie mporeccbl. OHM TOJOOHBI (DOHOBBIM TIpOIIECCAaM, HO BBITIOJHSIOT,
KOpME TOTO, ICHCTBHsI OT UMEHHU (POHOBOTO HMJIM CEPBEPHOTrO Mporiecca. Mbl pacCMOTPUM BCE
3TH TPOIECCHI U MTOCTAPACMCS BBISICHUTD, KAKYIO POJIb OHH UTPAIOT B 3K3EMILISPE.

Bonpocs! k Jiexnmm
Yo Takoe Oaza JaHHBIX?
Uro sBnsieTcst ax3eMIuisipom (uiu cepsepom) bJ1?
Yro BrIrOYaeT B ceOs apxurekrypa Oracle?
Yro 3uaunt SGA, PGA, UGA?

Cnucok ucnonb3yemMon nuteparypbil

el

Kesun Jlynu, Mapien Tepbo «Oracle 9i. HacronpHas KHUra aJMUHHCTPATOPa» M3,
«ORACLE Press» nepes. «Jlopu» 2004r. 750 ctp.
Ian Abramson, Michael Abbey, Michael J. Corey, Michelle Malcher «Oracle Database
1 Ig. A Beginner's Guide» uzn. «McGrowHill» 2008r. 415 ctp.
Tom Kaiit «Oracle nns mpodeccuonanos. Kuura 1. 4.ApxurekTypa H
OCHOBHBIE OCOOEHHOCTH.» u3a. «APressy mepes. «IuaCodtiOIl» 2003r
672 ctp.



Jlexkuus No2. OcHoBHbIe 00beKTHI ORACLE. Cpeacrsa MaHUNYJISAUUH €
nanHbIMH ORACLE. Crpykrypa 3anpocos. Co31aHue NpocThIX 3a1pocoB.
Co3nanue Bb100pKHU 1aHHBbIX. COPpTHPOBKA.

Ilnan

OcnoBubic 00beKkTEI ORACLE

O0bexThI cxeMsbl 1 001mue 00bekTel ORACLE
CpencTBa MaHUIYJIMPOBAHUS TaHHBIMU si3bIka SQL

Hcnoms3oBanre SQL  omeparopoB mpu  (hopMHUpOBaHHMK 3aIIPOCOB.
CopTHpOBKA JaHHBIX.

AN

Ocnoubie 00bekTI ORACLE
CymectByroT cienyromue o0bekTsl B ORACLE:

TaOJIMYHBIC TPOCTPAHCTBA,
CCTMCHTBI,

9KCTCHTBI,

OJI0KH TaHHBIX;

karanoru (directory);
[10JIb30BAaTEIIH;

ponw;

npouiy;

TaOJIULIBL;

CTOJIOIBI: TAOHI] U TTPEICTABIICHHIA,
BpPEMCHHBIC TA0JIAIIBI,
OTpaHUYCHUS IIEJTOCTHOCTH;
KJIACTEPHI;

MOCJICA0BATEILHOCTH;

WHJICKCBI,

CEeKIUU (pa3zienbl U MOApa3/Ieibl)
CHUMKH;

MIPEICTaBIICHUS;
MaTepHUaTN30BaHHBIC TTPEICTABICHHS,
XpaHUMbIe (DYHKIIHH U TIPOTICTYPHI;
OMOIMOTEKU BHEITHUX TIPOLIEYP;
MTAaKEThI,

TPUTTEPHI,

00BEKTHBIC TAOJIHIIBL,

O0OBEKTHEIC THUIIBI;

OOBEKTHBIE MTPE/ICTABICHHUS,
CUHOHHMBI,

CBsI3U 0a3 JTaHHBIX;

Tabauunvie npocmpancmea - BepxHuii ypoBeHb adctpakuuu. OOIagaeT CIeIyIOITUMU
CBOMCTBaMH:

» baza nanusix ORACLE MoskeT OBITh JJOTHUECKH CTPYHIMPOBaHA B Oojiee MeNkHe o0jacTu,
Ha3bIBaEMbIC TAOJIMYHBIMU ITPOCTPAHCTBAMH.

» TaOmu4HOE MPOCTPAHCTBO MOXKET MPHHAIICKATD TOIBKO OHOM 0a3e JaHHBIX.

+ Kaxnoe Tabnu4yHoe MpOCTPAHCTBO COCTOUT U3 OJHOTO WK Oosee ailioB TaHHBIX.

» Tabnu4HOE MPOCTPAHCTBO MOXKET COJEPKATH OJMH I HECKOJIBKO CErMEHTOB JJAHHBIX.

» TaOnu4HbIC TPOCTPAHCTBA MOTYT OBITH NEPEBE/ICHBI B aKTHBHEINA (ONliNE) pesxum, B KOTOPOM
JAHHBIE JOCTYIHBI MOJIb30BATEsAM, WM B HEeaKTUBHBIN (aBTOHOMHBIH, Offling) pexxum, xorma



(aiisbl 3aKPHITH ¥ JAHHBIC HEJAOCTYITHBI TIOJIB30BATEIISM.

» TaOnu4HbIC TPOCTPAHCTBA MOXKHO MEPEBOAMTH B PEKUM «ToNIbKO Uit ureHus» (Read only)
Wi B pexxum 3anucu (read write).

» CymectByeT Tabnuyaoe npoctpanctBo SYSTEM, koTopoe coepKut cinoBaph NaHHBIX.

Ceecmenm OaHHBIX - TIPOCTPAHCTBO, BBUICIEHHOE JJsi JIOTUYECKOro OOBEKTa B
TabmuaHOM npocTpaHcTBe. OH pacmoyiaraeTcsi TOJbKO B OJHOM TaOJIMYHOM TPOCTPAHCTBE, HO
MOXKET HAaXOJWUTCA B JIOOOM (haiiie 3Toro TabIU4YHOrO mpocTpaHcTBa. CErMEHT COCTOUT W3
OJTHOTO HJTU 00JIee IKCTEHTOB.

IKcmenm — 3TO MOCIENOBATEIBHOCTh (PU3NYECKU MPHIIECTAIONINX JIPYT K YTy OJIOKOB
naHHbIX. TabIuYHOE MPOCTPAHCTBO JII CETMEHTOB BBIACNSETCA MyTeM J00aBICHUS SKCTEHTOB.
[Ipn co3manum cerMeHTa, €My BBLAENSETCS IO KpaiiHed Mepe OAuH 3KCTeHT. CerMeHT
YBEJIMYUBAET pa3Mep Ha 3KCTeHT. [Ipu 3TomM amMuHuCTpaTop 0a3bl JTaHHBIX BPYUYHYIO MOXKET
N00aBIATH SKCTEHT CETMEHTY. DKCTEHT MOXKET IPUHAIEKATh TOJIBKO OAHOMY (paiily TaHHBIX.

bnok oannwix — nanMensbIas gorndeckas eaununa, kotopyto ORACLE Beiaensier B
¢aiine nanusix. biaok nanaeix ORACLE cocrout u3 ogHoro mim 6osee G10KOB OnepariioHHON
cucremsl. [To ymomuanuio, pasmep 61oka B ORACLE 1 1g paBen 8 K6. Pazmep 6110ka JaHHBIX B
ORACLE moseTt BappupoBathes B npeaeiax ot 2 g0 16 K6 ua Linux wim Windows. U na
HEKOTOPBIX JIPYTUX ONEPalOHHbIX cucTeMax, 1o 32 K6. Pasmep ompenensiercs mapameTpom
DBBLOCKSIZE. Ho yxe He MOXeT OBbITh H3MEHEH T10CIIe CO3/IaHMsI 0a3bl JAHHBIX, IOTOMY YTO
UCTIONIB3YyeTCs ISt popMaTa (aifjioB JaHHBIX, KOTOPbIE 00pa3yloT TaAOIUYHOE IIPOCTPAHCTBO
SYSTEM. Biiok MoxeT ObITh HACHTU(UIIMPOBAH IO HOMEPY BHYTPH (aiisia TaHHBIX.

O6vexkm kamanoez (directory) siisieTcst IOrH4eCKOi CChUTKOM B 0a3e JaHHBIX Ha KaTajaor
¢aitnoBoit cucteMbl cepBepa, rae ycraHoBiena b/l ORACLE. Bnanenbuem Bcex 0OBEKTOB
directory B 6a3e maHHBIX sABISETCA MMOJb30BaTeab SYS, maxe eciau oObekr directory cosman
ApyruM mnojb3oBateneM. Mimena oobexToB directory ynukanbHbl BHyTpH Beeit B/l Bee 00bekTh
Directory xpansrcs B TaOu4HOM npocTpaHcTBe SY'S.

[TockonbKy (haiiipl U KaTAIOTH B NIEHCTBUTEIBHOCTH pacnoyiaratorcs BHE 06a3bl JaHHBIX,
nporeccel CYBJ] ORACLE nomxuel umMeTp HEOOXOAMMBIE MpaBa AOCTyNa K YKa3aHHBIM
Karajgoram (aiIoBOW CHCTEMBI.

Ilonwv3zoeamenu.

B 0aze naHHBIX yyeTHas 3aluch MOJIb30BATENS HE SBISIETCS (PU3NYECKOU CTPYKTYPOH, HO
OHa CBfA3aHAa BAXHBIMU B3aMMOOTHOLIEHHUSMH C OOBEKTaMM 0a3bl JaHHBIX: MOJIb30BATENSAM
npuHamexxar oO0wvekThl. [lomp3oBarensr SYS Brmageer TabnWmaMu  cioBaps  JIaHHBIX,
colepkalmMMu  MH(QopMmanuio 00 OCTalbHBIX CTPyKTypax ©0a3pl naHHbIX. [lonb3oBarento
SYSTEM npunayiexxaT npeacTaBICHAs, 0OpaIlaroIrecs K dTHM TaOIuIaM clIoBaps JTaHHBIX,
YTO MO3BOJIIET OCTAJIbHBIM MOJIB30BATENSIM 0a3bl ITaHHBIX UCIOIb30BaTh HX.

OObekThl B 0a3e JaHHBIX CO3JAIOTCS C YYETHBIMHM 3alUCSIMH TMojb3oBaTenei. Jlis
KaKJOW yYeTHOW 3alMucH MOXKHO 33/1aThb KOHKPETHOE TaOJMYHOE MPOCTPAHCTBO B KAayeCTBE
TaOJIUYHOrO MPOCTPAHCTBA IO YMOJIYAHUIO.

y‘ICTHI)Ie 3alIuCu OAaHHBIX MOXHO CBA3AaTh C yLIeTHBIMI/I 3alIMCsaIMHU CUCTEMbI, UTO HAacT
BO3MOYKHOCTH TIOJIb30BATENISIM TOJTydaTh JOCTYI K 0a3e JaHHBIX U3 ONEPAIMOHHONW CHCTEMBI, HE
BBOISI HpI/I 3TOM HapOJ'II/I HU JIA )]OCTyrIa K CUCTEMEC, HU JIA JIOCTyrIa K 6a3€ JOAHHBIX. B 3TOM
cllydae TOJIb30BATENIN MOJydYaT JOCTYN K 00BEKTaM, KOTOPHIMH OHHU BJAACIOT MIIH K KOTOPBIM
HMMEIOT MPaBO JOCTYIIA.

Cxembpl.

HaGop 00bexToB, NprHaAIEKAKUX YYETHON 3aIKCH 110JIb30BaTENsl, Ha3bIBAETCSA CXEMOIL.
MoHO co37aTh MoJib30BaTeNeil, He UMEIONUX MpaBa BXoJa B 0a3y AaHHBIX. Takue ydeTHble
3aIlUCH MPEAIaralnT cXeMy, KOTOPYI0 MOYHO HCIOJIb30BaTh I XpaHEHHUsS HAOOPOB OOBEKTOB
0a3bl JaHHBIX OTAEIBHO OT CXEM JIPYTHX I0JIb30BaTENEH.

B ORACLE cxema npuBs3bIBacTCs TOIBKO K 0jHOMY moJib3oBarento (USER) u siBisiercst
JIOTUYECKUM Ha0OpOM 0O0BEKTOB 0a3bl JaHHBIX. CXeMa CO3/1aeTCsl TP CO3/IaHUU MOJIh30BaTEIEM



MEePBOTO 00BEKTA, M BCE TIOCIEAYIOIINE OOBEKThI, CO3JaHHBIC ATHUM I0JIH30BATEIEM, CTAHOBATCS
YacTBhIO DTOH CXEMBI.

Ona MOXET BKJIIOYATh JPyrue 0OBEKThI, MPUHAIJICKAIINE 3TOMY I10JIb30BaTEIIO:

* TaOJUIIBI TOCIIEAOBATEILHOCTH, XPAaHUMBIE IIPOrPAMMBI, KJIaCTephl, CB3HU 0a3
JAaHHBIX, TPUTTEPHI,

OMOIMOTEKH BHEITHUX MTPOLICIYD,

HHJIEKCHI, TTAKETHI,

XpaHUMbIe (PYHKIIUU U TIPOLICTYPHI,

CUHOHHMBI, IIPE/ICTABICHHS, CHUMKH,

00BEKTHEIE TAOIHUIIBI,

0O0BEKTHBIE THIIHI,

OOBEKTHBIC TPE/ICTABIICHHS.

Cy1iecTBYIOT U TOJI00BEKTHI CXEMBbI, TAKUE KaK:

*  CTOJOIBI: TAOIHI] M MPEICTABIICHUH,

*  CEeKLMH TaOJIuII,

*  OrpaHUYCHHUS LEITOCTHOCTH,

* TPUITEPHI, MAKETHBIC MPOUCAYPbl U (OYHKIMH W JPYTHE DJIEMEHTBI, XpaHUMbIC B MaKeTax
(KypcopBl, TUIBI U T. II).

Cy1iecTBYIOT 00BEKTHI HE 3aBUCUMBIE OT CXEMBI

*  KaTaJiorw,
s npoduim,

*  pouy,

*  CCTMCHTHI,

* TaOJMYHBIC IPOCTPAHCTBA
*  TI0JIH30BATEIIN.

Ponu.

Jis cokpaienust oobema HH(GOpPMALMK IO YIPABIECHUIO JTOCTYIIOM M Ul 0OeCleYeHus
6onee rubKkux Bo3MokHocTell ynpasienus o06e CYB/] npumMeHsoT rpynnupoBaHue NpUBHIIET Ui
- BO3MOJKHOCTb OJHHMM JEHCTBHUEM aJMHHUCTPATOPA INPEAOCTaBUTh PA3HBIM I0JIb30BATEISAM
OJMHAKOBBIM Habop mnpuBwiernid. OIHAKO MPEACTABICHUS KOHLENUUH TPYNIHPOBAHUSA
paznuusbl B Hamux 1ByX CYB/I.

ORACLE wucnons3yer ans 3Tux uenei pomu. Poabs — 3T0 00beKT 0a3bl JaHHBIX,
MIPeICTaBISAIONINI o000 MMEHOBAHHBIN HAOOP MPUBHUIIETHI, KOTOPBIH MOXKET MPEIOCTaBIATHCS
MOJIB30BATENIO WM JPYTOd POIH. AIMUHUCTPATOP MOXKET CO3/1aBaTh HOBBIC POIH U U3MEHSThH
cocraB poseid. JIroOast MpUBWIIETHST MOXKET OBITh BBIJIaHA KaK IMOJIb30BATEN0, TaK U poiH. Poib
MOKeT OBITh Ha3HAYCHA ITOJIB30BATEIISIM WM JIPYTHM PoJisiM. Takum oOpa3om, MOJIb30BaTElb
HacJIeTyeT MIPUBUIICTUH JIaHHbIC HA3HAYCHHOW €My POJIH.

Ilpogpunu.

[Ipodunm wumMerOT nBOMHYIO (YHKIMIO, 3TO peaju3aius MMapoJIbHOW TOJUTUKH U
pacmipeniennenue pecypcoB. IlaponpHas mONMTHMKAa HMCHONHSAETCS BCErAa, KOHTPOJIb 3a
HCIOJIb30BaHUEM PECYpPCOB OCYIIECTBIseTCs, eciu 3HaueHue napamerpa RESOURCELIMIT
paBHo TRUE, no ymomuanuto oHo paBHo FALSE. IIpodunu ucnons3yroTcs aBTOMaTH4eCKU, HO
npo¢uiIb, Ha3HaYaeMbli BCEM IMOJI30BATENSAM [0 YMOIYaHHUIO, @ UMEHHO Mosb3oBaTesisiM SYS,
SYSTEM u np., - DEFAULT ouens npocToi.

O0nexThI cxeMblI 1 001me 00bekThl ORACLE.

Tabnuybr TIpeICTaBIAIOT COOOW MEXaHU3M COXpaHeHHs HH(popmaruu B 0aze JaHHBIX
ORACLE. Onu conepxar (UKCHpPOBaHHBIH HaOOp CTOJOLIOB, B KOTOPBIX ONMKCHIBAIOTCS
aTpuOyThl 00BEKTa, ¢ KOTOPHIM 3Ta Tabnuua pabotaeT. Y KaXIOro croydla ecTb UMs U
YHUKaJIbHBIE XapaKTEPUCTUKH.



Cronbern xapakTepuszyeTcs TUIIOM JaHHBIX W JuuHOM. [[nms ctonmbroB tuma NUMBER
MO>KHO 33JaTh JTOTIOJHHUTEIbHbIE XapaKTePUCTUKU TOYHOCTH U MaciuTaba. TouHoCTh onpenenser
YyuCca0 3Havamux Iudp. MacmTa® MokasbIBaeT MECTO JAecATHUHOW Touku. OmpeneneHue
NUMBER (9.2) nokassiBaeT, 4To B mosie cToyIOa XpaHuTcs Bcero 9 mudp, aBe U3 KOTOPHIX
pacrosiaratoTcsi crpaBa OT AECATUYHOM TOYKU. TOYHOCTH MO ymomyaHuio - 38 uudp; Kpome
TOT0, 3TO MaKCUMAJIbHO BO3MO>KHAsI TOYHOCTb.

Tabmumper, npuHamnexamue SYS, HaspiBaloTCs Tabnuamu cioBaps JMaHHBIX. OHU
COJIEp’KaT CUCTEMHBIA KaTaJloT, C IMOMOIIBI0 KOTOPOTO CHUCTEMa YIPAaBISET CBOM pabOTOM.
CroBaph JaHHBIX CO34a€TCsi HAOOPOM CIIEHAPUEB KATaJIOTOB, IMPEAOCTaBISAEMBIX CHCTEMON
ORACLE. Ilpu xax10#l ycTaHOBKE WM MOACPHHM3AIIMK 0a3bl JAHHBIX HEOOXOIMMO 3aIyCKaTh
CIIEHAPHUH, CO3JAIIINE WM MOIU(UIMpYIONHe TaOJUIBI clIoBaps JaHHBIX. [Ipu ycraHOBKe
HOBOH BO3MOXKHOCTH B 0a3y JaHHBIX MOXET TOTPeOOBAThCA 3alyCK JOMOIHUTEIBHBIX
CIIEHApUEB KaTaJiora.

Tabnuuel cBA3BIBAIOTCA APYT € APYroM 4epe3 obuue cToialupl. baza qaHHBIX peannsyer
3TH OTHOUICHHUSI C MOMOIIBIO TaK HA3bIBAEMOM CCBUIOYHOM IenocTHOCTH. llpu mcnonbp3oBaHuu
00BEKTHO-OpUeHTHPOBaHHBIX Bo3MOxHOCTe ORACLE cTpoku MOXHO CBS3BIBaTH JPYT C
JApyroM IpH TOMOIIM BHYTPEHHHUX CCBUIOK, Ha3bIBaeMbIX HICHTHU(HUKaTOpamu oOBexTo. Ha
ypoBHE 0a3bl JAHHBIX CCBUIOYHAS LEJIOCTHOCTh PEAIM3YeTCs IMyTeM HCIOIb30BAHHA
OTpaHUYCHUH.

Bpemennvie maonuyuoi.

[TogoOHO perymsipHOl TaOnuIle BpeMeHHas TaOJauIla SBISICTCS MEXaHU3MOM XpaHEHUS
naHHbIX B 60aze nanHbix ORACLE. Bpemennas Tabnuiia COCTOUT U3 CTOJIONOB, UMEIOIITUX THIIBI
JaHHBIX W JUIMHY. B OTiMYMe OT pEeryjaspHOW TaOJHIBI ONMHCAHWE BPEMEHHON TaOIUIIbI
COXpaHsIeTCs, HO JIaHHBbIC, BHECCHHBIC B TAOJUILy, OCTAIOTCS B HEW BO BpEeMs CEaHCa WA BO
BpeMs TpaH3akiuu. Co3gaHue BpPEMEHHON TaONMIBI B KauecTBE IIOOAIBHOM BpPEMEHHOMU
Ta0JIUIBI 00ECIIEYMBACT IS BCEX CEAHCOB, MOJICPKUBAIONINX COCTUHEHHE ¢ 0a30U JTaHHBIX,
BO3MOXXHOCTh BHJICTh JIAHHYIO TaOJIUIlY U TIOJB30BAThCS €10. BO BpeMsi KOJICKTUBHBIX CEaHCOB
BO BPEMEHHBIC TaOJIHUI[BI MOKHO BCTABIISATh CTPOKHU JaHHBIX. OJIHAKO KaXKIash CTPOKA JIAHHBIX B
TabJuiie BUIHA TOJIBKO JUIS TOTO CEaHCa, KOTOPBIN BCTaBUII ATY CTPOKY.

JlaHHbIe, coAeprKaIlnecs BO BPEMEHHOW TaOHMIle, OTHOCATCS JHOO K ceaHcy, aub0 K
TpaH3aKIMH, B 3aBUCHMOCTH OT KJIFOYEBBIX CJIOB, KOTOPBIE HCIOJIB3YIOTCSA B KOHCTPYKIIHH ON
COMMIt Mo OTHOIIEHHIO K TaHHOW BpeMeHHO# Tabuie. MokHO yka3ath On commit delete rows
WM on commit preserve rows.

Bpemennbie Tabmuibl goctynusl HaunHas ¢ ORACLESI, u obecreunBaroT cpencTBo
MIOMEIIIEHUsI PE3yNbTaTOB B Oydep uin Habop pe3ylbTaToB, KOTJa BO BpeMs TpPaH3aKLIUU WU
ceaHca MPUIIOKEeHHE JOHKHO BBIMOIHUTH HECKONIBbKO oniepaTopoB DML. Orpanudenus

Bnoosicennvie maﬁﬂul{bl U U3BMEHAEeMbIE MACCUBDL.

Brnoxxennas Tabmuma - 310 crtomben (CTONOLBI) TaONHUIBI, COAEPXKAIIUN HECKOIBKO
3HaueHU B OJHOW cTpoke. Hampumep, ecnu yenoBek MMeeT HECKOJBKO aJpecoB, B TaOJule
MOYHO CO3JIaTh CTPOKY, COACPIKAIIYI0 HECKOJIbKO 3HaUCHUH ayisi cTosona Address u ToJbKO 1o
OJTHOMY 3HAQUEHWIO IS OCTaIbHBIX CTOJONOB. BiioskeHHBIE TaOMHMIBI MOTYT COIEpKaTh
HECKOJIBKO CTOJIOIIOB M HEOTPAaHMYEHHOE YHCIIO CTPOK. JpyruM THUIOM COOpPHBIX KOHCTPYKIIMA
SBIISICTCA U3MEHSAEMbIIl MacCHB, B KOTOPOM YHCIIO CTPOK OTPAHUYEHO.

Hcnonb30BaHrWe Kak BIIOKEHHBIX TaONMUIl, TaK U HW3MEHSIEMBIX MAacCHUBOB TpeOyer
Moaudukanmu cuaTakcuca SQL, mpumensemMoro ais A0CTyna K JaHHBIM. B 11e710M OTHOIIEHUS
MEXIYy NTaHHBIMU BIJIO)KCHHBIX TaOMUI] MOXKHO CHUMYIUPOBATh C TIOMOIIBIO PENSIIMOHHBIX
TaOJINLL.

Knacmepot.

TaOnuipl, ¢ KOTOPHIMH YacTo pabOTAalOT COBMECTHO, MOKHO (PU3UYECKH XPaHUTh
coBMecTHO. [l 3TOro cosgaercs Kiacrep, KOTOpbIM OyaeT uX cojepxkarb. JlaHHBIE TaKHX



TaOJIUI] COXPAHSIOTCS BMECTE B KJIACTEpE, YTO YMEHBINAET YUCIIO ONEpaIryii BBOJA/BBIBOAA U
MOBBIIIAET MPOU3BOIUTEIBHOCTD.

Cas3aHHbIE CTOJNOIBI TAOJMI[ HA3BIBAIOTCS KIACTEPHBIM KIOYOM. KracTepHslit Kirou
MHJIEKCHPYETCsl C TIOMOIIBIO KJIACTEPHOTO MHACKCA, IIPHYEM €ro 3HAYCHUE COXPAHSETCS TOJIBKO
OIMH pa3 JUId HECKOJNBbKHX Tabimi kiacrepa. KiacTepHbIl MHAEKC HEOOXOAMMO CO34aTh 10
BBesieHUsI (INSert) HOBBIX CTPOK B TaOJIHMIIBI KITaCTepa.

Knactepbl 3¢ dexTuBHbI Uit TAONUIl, C KOTOPBIMH 4YacTo paboTaroT coBMecTHO. B
KJIaCTCpax CTPOKHU H3 OTACIBbHBIX Ta6JII/IL[ COXPAHAIOTCA B OJHUX M TEX XKC 6HOKaX, TakK 4TO
3arpochl, OOBEIUHSIONIAE ATH TAOJHUIBI, BBIMOJHAIOTCS 32 CYET MEHBIIETO YHUCIA Oleparui
BBO/Ia/BBIBOJIA, Y€M ITIPU COXPAHECHUH TAOJHIl 1O OTACIbHOCTH. OJHAKO MPOU3BOAUTEIBHOCTD
oTiepaIii BCTAaBKU, OOHOBJICHHSI M YIAJICHUS JIJIsl KIIACTEPHBIX TaOIHIl MOXKET OBITh 3HAYUTEIHHO
HW)KE, YeM B Cllydae HeKJacTepHbIX Tabmuil. [Ipexae dem oObennHATH TAOJHIBI B KIACTEPHI,
OIIpPENIeJIUTE YacTOTy COBMECTHOTO oOpamieHuss K HUM. Ecim ¢ HUMH Bceraa paboTaroT
COBMECTHO, CTOMT PacCMOTPETh BO3MOKHOCTh WX OOBEIWHEHHS B OJHOM TaOiuIe, a He
TPYNIHPOBATH B OJJHOM KIlacTepe.

Ozpanuuenus.

Ha cronOupl TaOiuibl MOKHO HallaraTh OTPAHHYCHUS; TPU ITOM KaXKJIas ee CTpoKa
JIOJDKHA YJIOBJIETBOPSATh YKAa3aHHOMY B OIMCAHWW OTPaHWYCHHUI0. Huke ¢ MOMOIIBI0 KOMaHIbI
create table coszmaercs tabmuna EMPLOYEE ¢ HeckonmpkuMu HamaracMbiIMM Ha HeEE
OrpaHHYCHUSIMHU:

Create table EMPLOYEE (

EmpNo NUMBER (10) PRIMARY KEY,

Name VARCHARZ (40)NOT NULL,

DeptNo NUMBER (2) DEFAULT 10,

Salary NUMBER (7,2)CHECK (salary<1000000)
Birth_Date DATE,

Soc_Sec Num CHAR(9) UNIQUE

FOREIGN KEY (DeptNo) references DEPT (DeptNo))
Tablespace USERS;

IIpexne Bcero obparute BHUMaHue, 4to Tabnune gano umsa EMPLOYEE (cnyxamuit).
Bce ee cTonbipr Takke umeroT umena (EmpNo, Name u T.1.). [y Kakaoro cTosdna yKa3aHbl
ero tunbl JaHHBIX U AnuHa. Ctonbenr EMpPNO ompenenen xak umeronuii Tum NUMBER 6e3
MaciTa0a, YTo 3KBUBAJIEHTHO LI€JI0YHCICHHBIM 3HadeHusaM. Ctonberr Name oTHocuTcs K TUITY
VARCHAR2(40); mosist 3TOT CTOJIOA UMEIOT IIEPEeMEHHY0 JUTHHY 110 40 CHMBOJIOB.

[lepBUYHBIM KIJIFOUOM TaOJMIBI HA3bIBAETCS CTOJOE] WM HAOOp CTOJOLIOB, NENAIOIINUX
BCE CTPOKU TaOJIMLIbl YHUKATbHBIMU. CTosI0E1] IEpBUYHOTO KIII0Ua ONpeesnsercs B 6a3e JaHHbIX
c orpanmuenueM NOT NULL. DTo 3HaumT, 4TO KaXKaas CTpOKa TaOIHUIIBI JOJDKHA COJNEPKATh
3Ha4YeHWE JUIA JTAaHHOTO CTOoJOna; ero Heib3s octaBuTh paBHBIM NULL. Orpanmuenme NOT
NULL MoXHO mpUMEHATh U K JPYTUM CTPOKaM TaOJIMIIbI, KaK [TOKAa3aHO Ha MpUMEpPEe CToa0Ia
Name.

Ha crtonben moxer Hanaratecsi orpannueHue DEFAULT. Ono renepupyer 3HaueHue
cronbua mpu BriIroyeHun (iNSert) crpoku B TaOJMIly, HO /IS HEro0 HE YKa3bIBACTCSl HUKAKOTO
3HAUYEHUS.

Orpannyenne CHECK mo3BossieT y1oCcToOBEpUTHCS, UTO 3HAYEHUS B YKa3aHHOM CTOJIOLE
COOTBETCTBYIOT ONpEACICHHOMY KPUTEpHIO (B JaHHOM ciydae 3Ha4eHus B crtoinodme Salary
menbie 1000000). Orpannuenue NOT NULL BocmpuHuMmaeTcs 6a30i JaHHBIX KaK YacCTHBIM
ciyyait orpannuenuss CHECK.

Orpannuenne UNIQUE rapanTupyer yHUKaIbHOCTH CTOJIOIA, KOTOPHIH JTOJDKEH OBITH
VHUKQJIbHBIM, HO HE SBIIIETCS YacThIO TMEPBUYHOTO Kioua. B maHHOM mpumepe 3To
OrpaHHYeHUEe MMeeT cToioerr SOCSeCNUM, MOCKONBKY 3HAYCHHE JTOTO CTONOIA I KaKIou
3amuCcH TaOJIUIIBI TOTHKHO OBITh YHUKAJIBHBIM.



OrpaHuyeHyue BHELIHEro KJHO4Ya OIpeNenseT HPHUPOJY B3aUMOOTHOLICHUM MEXIY
TabnauaMu. BHemHui ko4 ogHO#M TaOnMIbl CChUIAETCS HA MEPBUYHBIA KIIIOY, KOTOPBIA OBLI
paHee omnpezesieH Iie-To B IpYyroM MecTe 0a3bl NaHHbIX. Hanpumep, eciu nepBUYHBIM KIIIOUOM
tabmuuel DEPT sBnsercs mone DeptNo, To 3amucu 3Tol TaOmHIBI JOKHBI COJEPIKATh BCE
nonyctumble 3HaueHus: DeptNo. Cronber; DeptNo Tabauusr EMPLOYEE u3 namero npumepa
cceoitaercs Ha crosoer; DEPT.DeptNo. Onpenenus cronbenr EMPLOY EE.DeptNo kak BHemHMiA
kimou i cronbua DEPT.DeptNo, Bel rapantupyere, uro B Tabnuny EMPLOYEE nenb3s Oyzaer
BBeCTH HH ojtHOTO 3HaueHus DeptNo, eciii oHo yxe cymectByer B Tabmie DEPT.

Ol"paHI/I‘leHI/IH B 0Oase JAaHHBIX ITIO3BOJIAIOT TrapaHTHUPOBATH CCBUIOYHYIO LEJIOCTHOCTH
PIH(bOpMaI_[I/II/I. 910 Ja€T YBEPECHHOCTE B TOM, UTO BCC CCBHIJIKH B Oaze JaHHBIX JOCTOBECPHEI U BCC
OrpaHH4YCHUA CO6J'IIOI[€HI)I.

Ilocneooeamenvuocmu.

OmpeneneHue MOCISIOBATEILHOCTEH (SEQUENCES) COAEPKUTCS B CIOBape JaHHBIX.
IlocrnenoBarenbHOCTH  MO3BOJISIIOT — YIPOCTUTh IPOLECC IPOrPaMMHUPOBAHHUS, IOCKOJIBKY
IIPEIOCTABIISAIOT [10CJIEJOBATEIbHBIA CIMCOK YHUKAIbHBIX HOMEPOB.

HpI/I IIEpBOM 06paH_[eHI/II/I K IIOCI€AOBATCIbHOCTH B 3allpoC€ OHa BO3BpalllacT
IpeaonpeaciI€CHHOC 3HAUYCHHC. Ka;mmﬁ CJ'ICI[YIOH_[I/Iﬁ 3alIpoC BO3BpallacT 3HAYCHHC, KOTOPOC
OoublIe NpEAbIAYHICTO HA YKa3aHHOC IIPpUPALICHUC. ITocnenoBaTenbHOCTH MOTYT OBITE
IUKIIMYCCKHUMHU, a MOTYT YBCIMYNBATHCA N0 JOCTHIKCHUS 3aJaHHOI'O MAKCUMAJIbHOT'O 3HAUCHUA.

IIpu pabGote ¢ mociaenoBaTEIbHOCTSIMM HEJb3S JaTh TIapaHTHM, YTO BBl IOJIyYUTE
HEIPEPBIBHYIO CTPOKY 3HayeHuid. Hampumep, npu 3ampoce CIEIyIOLIEro 3HA4YCHUSA U3
HOCJIEIOBATEIFHOCTH JUTSL MCIIOJIBb30BaHKsI B KOMaH/Ae INSErt BaM MPUHAIICKHUT SJHHCTBEHHBIN
CEaHC, U TOJIBKO OH MOXKET HCIIOJIb30BaThb JTO 3HayeHHE. Eciyu BBl HE CMOXKETE 3aBEpIIUTH
TpPaH3aKLMI0, 3TO 3HAYEHHE HE OyJeT BKIIOYEHO B TaOJuIly, a JajbHEillne BCTaBKU OyayT
MCIOJIb30BAaTh CIECAYIOIINAE 3HAYCHHS U3 TIOCIEI0BATEIbHOCTH.

HUnoexcwi.

st toro uto6s1 ORACLE mor HaiiT naHHBIE, Kaxaas CTpOKa B KakJIoH Tabiule
nomMeuyaercss ¢ Tnomomiblo uaeHTudukatopa ROWED. 3Otor wumeHTHUKATOp COAEPKUT
nH(OPMALIHUIO O TOM, IJIe KOHKPETHO pacroyiokeHa cTpoka ((haiii, 610k BHYTpH dToro ¢aiina u
CTpOKa BHYTPH 3TOTO 0JIOKa).

BHUMAHMUME: TaGnuia, opraHu3OBaHHas MO HWHIEKCY, HE COACPKUT TPATUIIMOHHBIX IS
ORACLE wunentuduxaropo RowlD. BmecTo 3TOr0 B KauecTBe JIOTHYESCKUX HIACHTH()UKATOPOB
HCTIOB3YETCS IEPBUYHBINA KITFOY.

Huoekc - 3o cTpykTypa 0a3bl JaHHBIX, UCIIOJIb3yeMasi CEpBEPOM JJisi OBICTPOTO MOUCKA
cTpoku B Tabiuue. CylecTBYIOT TpU THIA WHAEKCOB: KIACTEpHbIE, TAaOJMYHbBIE U HMHJIEKCHI
OUTOBOI KapThl, WM OUTOBBIE MHJEKCHI. KiacTepHble MHIEKCHI COAEpXaT 3HAUECHHUS KIIOUei
KJIaCTepOB B KiacTepax. TaOJMuUHBIM HMHIEKC COAEPKUT 3HAUEHHUs CTPOK TalJIMIl BMECTE C
¢dusudeckum pacronoxenueM ctpoku (RowlD). BuToBblit MHAEKC SBISETCS OCOOBIM THUIIOM
TaOJMYHOTO WHJAEKCA, NpeAHAa3HAYEHHBIM JUIS TMOAJEPKKH 3alpocoB OONBIIMX TaOIMIl CO
CTOJNIOIIaMH, COJIEPIKALIMMH HECKOJIBKO OT/EIbHbBIX 3HAUECHUII.

Kaxmoe mosie MHIEKCa COCTOMT M3 KJIFOYEBOTO 3HAUeHHs W uacHTH(ukaropa RowlD.
MOoXHO TNpPOMHIEKCUPOBAaTh OMWH MM Heckolbko cTonbioB. ORACLE coxpanser momus
MHJIEKCA ¢ TIOMOINIbI0 MexaHu3Ma B*tree, xoTopslii oOecnieunBaeT KOPOTKUH MyTh JOCTyMa K
KITFOUEBOMY 3HAYCHHIO: KOTJa 3ampoc OOpamaeTcsl K WHICKCY, OH HaXOJHUT TOJIsI WHJEKca,
COOTBETCTBYIOIIHE KPUTEPHIO 3ampoca. 3HaueHrne ROWID coOTBETCTBYIOIIErO MOJIS yKa3bIBACT
Ha (U3HYECKOE PACTIONIOKEHUE CBA3aHHON C HUM CTPOKH - BCE 9TO YMEHBIIIAeT 00BEM OIeparuit
BBOJIa/BBIBOJIA, TPEOYEMBIX JIJIS JIOKATU3AIINHN JTAHHBIX.

WMHaekcsl TOBBIIAIOT  MPOU3BOJUTEIBHOCTh, a TakkKe MOTyT (NpU  JKEITAHWH)
obecnieunBath yHUKAILHOCTH cToNOma. CYB/] ORACLE aBTOMaTHuecku co3/1aeT HHJEKC, €CITN
B KoMaH e Create table ykaspiBaetcs orpannuenne UNIQUE unu PRIMARY KEY. C nomortiibto
KOMaH/IbI Create index MoXHO BpYUHYIO CO31aTh U CBOM COOCTBEHHBIC MHICKCHI.



WNHaexcel MOKHO €O3/1aBaTh Ha OCHOBE OJIHOTO WJIM HECKOJIbKMX CTOJIOIOB Tabnuiel. B
npuBeeHHOM Bbimie mnpumepe Tabmuusl EMPLOYEE aBTomaTtmueckum OyayT co3zgaHbl
YHHUKQJIbHBIE WHAEKCHI ais cronbimoB EmMpPNo u Soc_Sec Num, mockonbky OHH ObUIH
onpenenensl ¢ orpanndeHusiMu PRIMARY KEY u UNIQUE. Y nanenue nHaekca He OKa3bIBaeT
BIIUSTHUS HA JTAHHBIC PaHee MPOUHACKCUPOBAHHOM TAOIHUIIBI.

Cekuuu (pazoenvt u noopaszoeinbi).

IIo mepe yBenuyeHuss pasMepa TaONIUI IpOLECC YIPaBICHUS HMU Bce Ooee
YCIOXKHSIETCA. AJMHUHUCTpUpOBaHHE OoibIIMMU 0a3aMH JaHHBIX MOXHO 3HAYUTEIBHO
YIIPOCTUTh, PACHpPEACIUB JaHHbIE OJHOW OOJIBIION TaOMUIBl 1O HECKOJbKUM MEHBIINM,
HaIpuMep 0 BPEMEHM, OT/IE€aM UM 10 HAUMEHOBAHUSAM IIPOIYKIIMH.

Pa3esnbl 1OCTYIHBI TOJIBKO JJIsl KOMITAHHI, KOTOPbIE YCTAaHOBUIIM cpeacTBoO Partitioning.

B 0a3e nmaHHBIX MOXXHO ONpEACTATh UAMA30HBI, HCIOJIB3YeMbIE IPH pa3OUCHHUU
OoJpIION TaOaMIBI Ha MeHbImHMe. Kak mpaBuiao, MEHbIIMMH TaOnuIamMu (paszjaeiaMu) Jerdye
yIIPaBIIATh, YeM OONbIIMMH. Harpumep, MOXHO yceub NaHHBIE OJTHOTO pa3Jiesia, He 3aTparuBas
octanbHbIX. ORACLE paccmarpuBaer pa30ouTyr0 Ha pasjaenbl TaOaUIly Kak OJHY OOJBIITYIO
TaOJUILYy, HO pa3jeliaMi MOKHO YIIPABJIATh KaK OTJCIbHBIMUA OOBEKTaMU.

Pa3[[€J'IBI MOI'yT TaKXC TIIOBBICUTH IMMPOHU3BOAUTCIIBHOCTL IIPHIIOKCHU. HOCKOJIBKy
ontummu3aTop OyneT 3HATh 3HAUEHUS AMANa30HA, HWCIOJb3yeMble B KauecTBe Oaszmca is
pa3znenoB mpu pabore C TaOMUIeH, OH CMOXET HANpaBIATh 3alpOChl Cpa3y B KOHKPETHBIC
paznensl. [loaromy npu 00paboTKe KaKI0T0 3ampoca Oy/IeT CUNTHIBATHCA MEHBIIIEE KOJTUYECTBO
JTAHHBIX U TPOU3BOIUTEIILHOCTh 00Pa0OTKH 3aIpoca MOBBICHTCS.

WHiekcbl MOXKHO Takke pa3OuTh Ha pasjensl. J(nama3oHbl 3HAYEHUH Pa3/IeNoB TAKOTO
pasfeNeHHOr0 HMHAEKCa MOTLYT COOTBETCTBOBATh  JHMANa30HAM, MCIOJB3YEMBIM Ul
IIPOMH/IEKCUPOBAaHHON TaOJIMIBl, — B 3TOM Cllydyae MHJEKC Ha3bIBaeTCs JIOKaJbHBbIM. Ecnu
pa3zensl HMHAEKCAa HE COOTBETCTBYIOT JAMana3oHaM 3HAYeHWM pa3fiefloB TaOJIMIbL, HWHAEKC
Ha3bIBAETCS IT100aIbHBIM.

B Bepcun ORACLESi pasgensl MOXKHO Takke pa30OHBarh, co34aBas IMOAPA3/ICIIbL.
Hanpumep, MokHO pa30uTh TaOJIMIly Ha pa3/ieibl, OCHOBBIBASICH HA OJIHOM HaOope 3HAa4YCHHUH, a
3aTeM pa30UTh pasfelibl C IMOMOINBI0 JAPYroro Merona paszieieHus. HauwHas ¢ Bepcuu
ORACLE9Ii, momuMo paszencHus Iuana3oHa W XEIIMPOBAaHHUS, MOKHO CO3[aTh pa3jeicHHe
CITHICKA.

CHuMOK - ATO TOJNBKO-YUTaeMasi KOMHs TaOIUIIbl WM JAHHBIX M3 HECKOJIBKUX TaOJIHII.
CHUMOK TIEpHOJMYECKH OCBEKAETCS, YTOOBI OTPA3UTh MOCJIETHEE COTJIACOBAHHOE COCTOSIHHE
Ta0JIUI, KOTOpbIe OH 0TOOpakaeT. CHUMKHU COJIEpKaTcsl B CXeMe Mojb3oBarens. Mms cHumMKka
JOJI’KHO OBITH YHUKAJIbHBIM IO OTHOLICHUIO K IPYTUM 00BEKTAM B ITOH CXEME.

[TognepxuBaiiTe WMeHa CHUMKOB He JUmMHHee 23 cuMBOJIOB. Ecim umsa cHHMKa
comepxkut Oonee 23 cumBonoB, ORACLE aBromatnuecku (M yHHMKQJIbHO) YCEKaeT
npeHUKCOBaHHbIE UIMEHA TAOIUI] U 0030pOB, PEATHIYIOMIUX CHUMOK, YTOOBI OHH YIOBJIETBOPSIIN
MpaBUJIaM UMEHOBAHUS OOBEKTOB CXEMBI.

Ilpeocmagnenue - >10 Tabnuua, coaepxkaimias cToiOLbl, WM oOpalleHHe K HeMy
OCYILECTBISIETCS TOYHO TaK e, Kak W K Tabmuie. OAHAKO OHO HE COJEpPXKHUT JAHHBIX.
KoHnenrtyanbHO MpeacTaBI€HHE MOXHO CYMTAaTh MAacCKOM, IepeKphIBalOIIeH OIHY WU
HECKOJIbKO TaOJHIl, TaK KaK CTOJIOIBI MPEACTaBIECHUS COAEPIKATCS B OJHOW MIIM HECKOJIBKHX
tabiunax. Ho ¢gusndeckn mpencraBieHus He cojepkaT AaHHBIX. OnpeneneHne npeIcTaBIeHUs
(BKIIIOHAlOIIee 3ampoc, Ha KOTOPOM OHO OCHOBAHO, pAacHOJOXXEHHE €ro CTOJOIOB W
Ha3HAYeHHbIE IPUBUIIETHH) COJEPKUTCS B CIIOBape JaHHBIX.

[Ipu oOpameHnn K TPEACTABICHUIO OHO oOOpamfaercss K TabnuilaM, Ha KOTOPBIX
OCHOBAaHO, M BO3BpallaeT 3HaueHWs] B (GopMmare W TOPSAKE, YKa3aHHOM B €r0 OIpEIeIICHUH.
[TockonbKy C MpeAcTaBICHUEM HE CBS3aHO HEMOCPEJACTBCHHO HUKAKHX (PU3NYCCKUX JAHHBIX,
OHO HE MOXET OBITh MPOUHIEKCHPOBAHO.



IIpencraBneHus yacto UCHOJB3YIOTCA Ul oOecreueHHs] 0€30IaCHOCTH JAAHHBIX YPOBHS
CTpOKH Wi ctonbia. Hanpumep, MOKHO IIPeAOCTaBUTh MOJIB30BATENIO TOCTYI TOJIBKO K TAKOMY
MPEJCTAaBICHUIO, KOTOPOE TOKAa3bIBaeT M3 TAaONMIBI JIUIIb CTPOKH ATOTO IOJH30BATEINSA, HE
OTKpBIBasE MPU ATOM JIOCTyNIa KO BCEM CTpOKaM TaOmuipl. TakuM ke crnocoboM MOXKHO
OTPaHUYUTh BHIUMBIE TIOJIb30BATENIEM CTOJOLIBI.

Mamepuanuzosannvlie npeocmaesieHus TO3BOJSIOT TPEAOCTABIATh I0Jb30BATEISIM
JIOKaJIbHbIE KOMHUU yNAJCHHBIX JaHHBIX. MaTepuain3oBaHHOE MPEICTAaBICHUE OCHOBBIBACTCS Ha
3ampoce, HCIONB3YIOIIEeM CBsi3b 0a3bl JaHHBIX, KOTOpas MO3BOJSAT BHEIOMpaTh JaHHBIC W3
ynanienHo bBJ[. 3arem mosb3oBaTeNm MOTYT 0O0pamarbcs K 3TOMY MaTepHATM30BAHHOMY
MPEACTABICHUIO, WIIH YK€ ONTUMH3aTOP MOXKET TUHAMUYECKH IEPEHAIPABIISATh 3alPOCHI, YTOOBI
WCIIOIb30BaTh MaTEPHAIIM30BAHHBIC TMPEJACTABICHUS BMECTO HCXOJHOW TaOMuIbl. Ta
(yHKIIMOHAJIbHAE BO3MOKHOCTh  HA3bIBACTCS IMOBTOPHBIM  TOCTPOCHHEM  3alpoca; ee
MPUMEHEHHUE pa3pelIaeTcs ¢ IMOMONIBI0 TapameTpa WHUIHATU3AuU. MaTepruain3oBaHHbIC
MPEACTABICHUS MOYKHO PEaTM30BhIBATh KaK "TOJIBKO /I YTeHUA" WM Kak "oOHoBisiembie". J1Jis
MOBBIIICHUST  TPOW3BOAUTEILHOCTA  MOXKHO  IPOHWHIEKCUPOBATh  JIOKAIBHYIO  TaONHILY,
HCIIOBb3YEMYIO MAaT€pUATN30BAHHBIM MIPEICTABICHUEM.

B 3aBUCHMOCTH OT CI0KHOCTH 0a30BOr0 3arpoca MaTCpruaIn30BaAaHHOTO MPCACTABJICHUA
MOXXHO C IIOMOIIBIO JKypHaJia MaTCpUAIN30BaHHBIX HpeIICTaBJICHI/Iﬁ ITOBBICHUTH
IIPpOU3BOJUTCIIbHOCTD onepauﬂﬁ PEILIMKAINH. Ot OIICpalvi BLIIIOJHAIOTCA aBTOMATHYCCKU B
3aBUCHMMOCTH OT CXCMBI, onpeneneHHoﬁ JJIA KQKA0Iro MaTCpuain30BaHHOIo IIpCaACTaBJIICHUA.

Xpanumwle npoyedypul u hynkuyuu.

IIpouedypa - sto Gnok omeparopoB PL/SQL, coxpaHsieMblii B ClIOBape JaHHBIX H
BBI3BIBAEMBIN TPHIOKEHUSIMU. [Iporenypsl MO3BONIAIOT COXpaHATh B 0a3e JaHHBIX YacTo
WCTOJB3yeMYI0 JIOTHKY HUpuioXkeHud. [Ipu BBIOJIHEHWH TPOLEAYpbl BCE €€ OmIepaTopbl
BBIIIOJIHAIOTCA KaK earHoe 1enoe. [Iponenypsl He BO3BpAIalOT HUKAKUX 3HAYEHUH BBI3BaBLICH
UX MpOrpamMme.

COXpaHHeMHe npouecaypsl MO3BOJIAKOT IMOAACPKUBATDH 0€301acCHOCTh JaHHBIX. BMecTo
MMpEAOCTABJICHUA I10JIB30BATCIIO JOCTYIIA K Ta6J'II/II_IaM B INPUIIOKCHUU MOKHO PpaspClllTbh €My
BBIIIOJIHUTH TOJIBKO IIPOLCAYPY, OCYHICCTBIAIOINIYHO JOCTyIl K 3THM Ta6J'II/ILIaM. HpI/I
BBIIIOJIHCHHU ITponeaypa HCIIOJIBb3YCT NMPUBUIICTUN €C BJIAACIIbIA. B PE3YyabTaTe IOJb30BaATCIIN
HC CMOT'YT ITOJIYYUTDb JOCTYII K Ta6J'II/II_IC, HHa4Y€ KaK MOCPEACTBOM IIPOUCAYPHI.

@ynKyuu, Kak U MpoUeayphl, MPEICTABIAIOT o000 OJIOKH KoJa, COXpaHseMble B 0Oaze
naHHbIX. OTHAKO B OTJIMYHE OT MpoUeAyp (PyHKIIMM MOTYT BO3BpaIlaTh 3HAYCHUS BBI3BABIICH
X mnporpamMMe. MOXHO cO3/1aBaTh CBOM COOCTBEHHbIE (YHKIMM MU OOpamarbcsi K HUM B
oreparopax SQL, a MOXHO HCIIONIB30BaTh TOJNBKO T€ (DYHKIMH, KOTOPHIE MPETOCTABISIOTCS
cpemoit ORACLE.

Hanpumep, ORACLE npenocrasnser pynknuio SUBSTR, BeIOMparomnyto moacTpoKy u3
cTpoku cumBoJioB. Ecim co3mare ¢yHkmumio MYSUBSTR, BBIIOTHSIONIYIO CIHEIUATBHBIC
OTIepaLy MOACTPOKHU, TO OOPATUTHCS K HEH MOXKHO C MTOMOIIBI0 KoMaH 1l SQL:

select MY SUBSTR ( text ) from DUAL,

Ecnu Bbl He Brnaneere pynkiueit MYSUBSTR, cnenyer monyyuTh Ha Hee pa3perieHue
EXECUTE. Onpenenennyro moibp3oBareieM (YHKIHIO MOKHO MPUMEHSTH B omnepatope SQL,
TOJILKO €CJIM OHA HE MU3MEHSET CTPOKHU 0a3bl TaHHBIX.

Ilaxkemut

C noMoIibio MaKeTOB MOKHO YHOPSAOYUTH MPOLEAYPHl M PYHKIIUU U OOBbEIUHATH UX B
noruueckue rpynnsl. Crnenudukanuy 1 Teaa MakeToB COXPaHIIOTCS B cioBape JaHHbIX. [lakeTs
ObIBAIOT O4YEHb TOJE3HBl MPU PpEHIeHUH 3a1ad aAIMUHUCTPUPOBAHMS 10 YIPABJICHUIO
npoueaypamMu U QyHKIUSIMU.

DyeMeHTHI MakeTa ObIBAlOT MyONInYHbIMHU, WK oOmMu (public), u yactHeiMu (private).
[TyGnuuHbIe 3JIEMEHTHI JTOCTYITHBI MOJh30BATENIO0 MTAKeTa, a YaCTHBIC CKPBITHI OT Hero. YacTHbie



AJIEMEHThl MOTYT BKIIIOYaTh, HAMPUMEp, MPOLEAYPHl, BBI3BIBAEMbIC IPYTMMH MIpPOLEAYpPaMU
nakera.

Hcxonuplii kKo (DyHKIMH, TMAaKETOB W IPOLEAYp COXpaHseTcs B TaOnMLax cloBaps
naHHbIX. Eciu npuiokeHne akTHBHO MCIOJIB3YET MAKeThl, MOXKET MOTPeOOBATHCS CYLIECTBEHHO
YBEIUYUTh pazMep Tabmuunoro mpoctpanctBa SYSTEM, uroObl 0OHO COOTBETCTBOBAJIO
YBEJIMYUBLIEMYCS CIIOBAPIO JAHHBIX.

Yuciio M CI0KHOCTh HCIOJIB3YEMbBIX IMAKETOB HEMOCPEACTBEHHO BIIMSAIOT Ha pa3sMep
¢dparmenta Shared SQL Pool cucremHo# ri100ambHOM 00J1aCTH.

Tpuzzepwt - 3T0 TPOTICAYPHI, BBHITIOIHSIEMBIC IPU HACTYIUICHUU YKa3aHHOTO COOBITHS
6a3bl JaHHBIX. C MOMOIIBIO TPUTTEPOB MOXKHO YKPEIHUTh CCHUIOUHYIO IIETIOCTHOCTh, 00ECTIEYUTh
JIOTIOJTHUTEBHYIO 0€30MaCHOCTh MJIM OBBICUTH JIOCTYITHBIE BOBMOXKHOCTH ayJIHTa.

Cy11ecTByIOT J1Ba THIIa TPUTTEPOB:

1 Onmneparopusie Tpurrepsl. CpabaThIBalOT OAMH pa3 s K&KIOTO aKTUBU3UPYIOIETO
oreparopa.

2. CrpokoBsle Tpurrepsl. CpabaThIBalOT OAMH pa3 A KAKI0H CTPOKH TaOJIHIIbI, HA
KOTOPYIO BIUSIOT JaHHBIE ONIEPATOPHI.

CkaxkeMm, TpHUITE€p YpPOBHs omeparopa cpaOaThiBacT OIuH pa3 uiss komanzasl delete,
ynanstomeit 10000 crpok. B Toli e camol TpaH3aKUUU TPUITEP YPOBHS CTPOKH JIOJIKEH ObLI
061 cpaborats 10000 pas.

Jlst mroGoro Tuna Tpurrepa MoxkHo co3nath Tpurrepsl BEFORE (10) 1 AFTER (mocie),
OTHOCSIIIMECS K KKIOMY TUIYy aKTHBH3HPYIOMUX COObITHIA. K 4rCiTy TaKMX COOBITHIT OTHOCSTCS
KomaH sl insert, update u delete.

OmnepaTopHbIC TPUTTEPBI MOJIC3HBI, €CIM KOJ 3aIlyCKaeMOTr'0 TPUITEPa HE HCIOJb3YeT
3aTparuBaeMble JaHHble. Hampumep, B TaOJMIle MOXKHO CO3J1aTh OIICPATOPHBIA TpUITEP
BEFORE INSERT, xoTopblii He MO3BOJIUT OCYIIECTBUTH BCTaBKY B TaONUIly, KpOME Kak B
CHEIMAIILHBIC TIEPHOIBI BPEMCHH.

CTpOKOBbIE TPUITEPHI NIOJIE3HBI, €CIU KO/ ICHCTBHUS IPUMEHSET JaHHbIE, 3aTparuBacMble
TpaHzakiued. Hampumep, mMoxkHO co3natbe crpokoBbiid Tpurrep AFTER INSERT, urtoGwr
BCTaBUTbh HOBBIE CTPOKHU B TaOJIUILy ay/IuTa WK B 6a30BYIO TaOIMIly TPUITEpA.

B Bepcun ORACLES8 moxno coznaBate Tpurrep INSTEAD OF. O BemomHsieTcs
BMECTO JCWCTBUS, BBI3BABIIETO €ro 3amyck. Hampumep, ecnmu B Tabnuie 3amaH TPUITEP
INSTEAD OF INSERT, Oyner BBIIOTHATHCS €ro KOJ, a BCTaBKa, KOTOpPas BBI3BIBACT padOTy
3TOro Tpurrepa, Hukoraa He mnpousoiner. Tpurrepst INSTEAD OF MOXHO NpUMEHATH K
npencrasieHusaM. Ecnu mpencraBieHue oOBbEIUMHSET B CBOEM 3alpoce HECKOJIbKO TaOIHiL,
tpurrep INSTEAD OF mnozsonmur ynpauars aedctBusimu ORACLE npu  nombiTke
1oJIb30BaTesel 0OHOBUTH CTPOKH Yepe3 ITO Mpe/ICTaBICHHE.

HoBgrit TPUITEP MOJ Ha3BaHHMEM ON |Og0n Aa€T BO3MOKHOCTH IIOJIYYHUTb 3HAUCHUA,
KOTOPBLIC 3a1at0TCA MOJIb30BATCIIEM C MOMCHTA YCTAHOBKU €T0 COCIUHCHUS C Oazoi JaHHBIX.

Tabauuwvt 06vekmos

Tabnuieit 00BEKTOB Ha3bIBaeTCs TaOIHIIA, BCE CTPOKU KOTOPOUl SBISIOTCS O0BEKTaMH,
JUTSI HUX OTIPEJICIICHBI 3HAYCHUsI UACHTH(PUKATOPOB 00BEKTOB. Iy co3manus TaOIUIIBI 0ObEKTOB
MOKHO HCIIOJIb30BaTh KoMaHay create table. Hampumep, B cremyroieM JIHCTHHTE KOMaHIa
create table ucrons3yercs as cozpanus tadbauibl NAME Ha ocHoBe Trma qanasix NAMETY':

create table NAME of NAME TY,

3aTeM MOHO CO3/1aTh CCHUIKH U3 JAPYTUX TAOIHI] HA OOBEKTHI CTPOK TaOIUIIBI 0O BEKTOB
NAME. D10 mo3BoJMT BHIOMpPATh CTPOKM JAHHOW TaONMIBI MO CChUIKaM, He oOpamasich K
tabmaue NAME nenocpencTBenHo.

Oovekmuule npeocmagienus



Hcnonb3yss aOcTpakTHble THUIBI JAHHBIX, MOXHO CTOJKHYThCSI C HpobOiieMaMu
HEMPOTUBOPEUMBOCTU MpH UX peanu3auuu. JlocTyn k arpuOyTram aOCTpaKTHBIX THIIOB JaHHBIX
pe3ynbrate A MONJEPKKU aOCTPAaKTHBIX THUIOB JIaHHBIX MOXKET MOTpPeOOBaThCS M3MEHUTh
ctannaptsl konupoBanus SQL Bamero mpeanpusarus. Kpome Toro, Hy’)XHO NMOMHUTh, KaKue
TaOJIUILIBI UCTIONB3YIOT a0CTPAKTHBIE TUIIBI IaHHBIX MPU BBHIOJTHEHUH TPaH3aKIMI U 3apOCOB B
HUX.

OOBeKTHBIE TPECTAaBICHUS O0JEr4aroT paboTy ¢ aOCTPakTHBIMH THIAaMHU AaHHBIX. C
MOMOIIIbI0 OOBEKTHBIX MPEICTABICHUH MOXHO JaTh OOBEKTHO-PEISIIIMOHHYIO IPE3CHTAIUI0
PEISIIMOHHBIM JIaHHBIM. XOTs TOJIeKamas Tadiuia He W3MEHSETCs, NpeicTaBicHue OyneT
MOJIICP)KUBATh ONpECICHUs a0CTPaKTHBIX TUIOB JaHHBIX. C TOYKH 3pEHUsI aMHHHUCTpaTOpa
0a3bl JaHHBIX, H3MECHEHUS 37ICCh HEBEJIMKH - YIIPABJIATH 0a301 JaHHBIX BbI OyJeTe TaK ke, KaK U
mo0oi apyroi Tabnuied B 0aze maHHBIX. C TOYKM 3peHUs pa3paboTunka, OOBEKTHHIC
MPECTABICHHUS MTPEJOCTABIISIOT 00BEKTHO-PEISIIMOHHBINA JOCTYI K TAHHBIM Ta0JIUII.

Cunonumol.

JUis TOro 49toOBI TMOJHOCTBIO HIACHTH(PHUIIMPOBATH OOBEKT B pacHpeeICHHON Oa3ze
JaHHBIX (HAIpUMep, TaOIUIly WM TPEICTABICHUE), HY)KHO YKa3aTh HMs XOCT-KOMITBIOTEpa, UMS
(3Kk3eMIUIAp) cepBepa, Biajeblla O0BEKTa W HMS 3TOr0 00beKTa. B 3aBHCHMOCTH OT
pacmojokeHus: 00beKTa MOXKET MOTPEOOBATLCSI OT OJHOTO J0 BCEX YETHIPEX 3THUX IMapaMeTpOB.
Yr1o0bl CKPBITh BECh 3TOT MPOIIECC OT MOJIB30BATEINSA, MOYKHO CO3/1aTh YKa3bIBAIOIIME HA OOBEKT
CHHOHHMBI; B pe3y/bTaTe IOJb30BATENII0 HYXHO OyAeT 3HaTh TOJBKO HMs CHHOHHMA.
[TyOGnuuHble CHHOHUMBI HCIOJB3YIOTCS COBMECTHO BCEMH I0JIb30BATE/IAMH 0a3bl JIaHHBIX.
YacTHBIE CHHOHUMEI MNpUHAAJICIKAT MHANBUAYAJIbHBIM CO6CTBCHHI/IKaM YUCTHBIX 3annceii 0asel
JTaHHBIX.

Hanpumep, y paccmorpernoi Beime tadmmibsl EMPLOYEE nomken OwiTh Biamenern -
Ha3zoBeM ero HR. W3 y4eTHO# 3anuicu Ipyroro moib30BaTess TOU ke 0a3bl TaHHBIX HA JTaHHYIO
tabymiy MoxHO cocnathesi kak Ha HR.EMPLOYEE. Opnako Takoli CHHTaKcHUC He
IpearoiaraeT, 4ro BTOpas Y4eTHas 3amuch 3HAET O TOM, YTO COOCTBEHHHMKAM TaOJHUIIBI
EMPLOYEE sBnsercs ydernas 3anuch HR. UToObl mpeononieTs 3T0, HEOOXOIUMO CO31aTh
cuionuM EMPLOYEE, ykazpiBatomuit Ha yuernyto 3anucb HR.EMPLOYEE. Ccpinka Ha 3TOT
CHHOHHMM O3HauaeT yKa3aHue Ha cooTBeTcTByolyto Tadbnuny. Cunonum EMPLOYEE coznaer
crneayromuii oneparop SQL:

create public synonym EMPLOYEE for HR EMPLOYEE

CUHOHUMBI TNpPUMEHSIOTCS B KauecTBe yKaszaTesled Ha TaOmuIbl, MPOLEAYpSI,
NpeacTaBIeHNs, QYHKIIMH, MOJIYJIH U MOCIEe10BaTeNbHOCTH. OHU MOTYT YKa3bIBaTh HAa OOBEKTHI
B JIOKQJILHOM WJIM B yJaJeHHOM 0a3e JaHHBIX. YKa3aHUE Ha yAaJleHHYI0 0a3y JaHHBIX TpeOyeT
HCIOJIb30BaHUs CChIJIOK 0a3bl JAHHBIX .

CHHOHUMBI JIJI1 aOCTPAaKTHBIX THUIOB CO3/1aBaTh Henb3s. bonee Toro, ORACLE He
MPOBEPSIET JIOMYCTUMOCTh CHHOHMMA MpH ero co3fnaHuu. Co3llaB CHHOHHMEI, CIEAYyeT WX
MIPOBEPUTH B YOCSTUTKCS, UTO UX MOYKHO HCITOJIb30BATh.

Ceazu 6a3 oannvix

B 0a3zax manneix ORACLE M0:xHO cChIIaThCS Ha JaHHBIE, HAXOMAIINECS BHE JIOKAJIbHOM
0a3b1 JaHHBIX. [Ipr 3TOM HEOOXOUMO yKa3aTh MOJTHOE MM yIaJeHHOTO 00BheKTa. B onmrcanHoM
paHee TpUMepe CHHOHHMMA OBUIO OMPECIICHO TOJBKO JBE YacCTH IOJHOTO WUMEHH — WM
BIIQJIETTbIIA M UMs TaOuIbl. OHAKO YTO JIeiaTh, €CIIM TaOJIUIa COJCPKHUTCS B YAAJICHHON 0Oa3e
JAHHBIX ?

Jlyis Toro 4ToOBI OMpeAeNnuTh MyTh JAOCTYMa K OOBEKTY W3 YOAJIEHHOW 0a3bl NaHHBIX,
HEOOXOMMO CO3/1aTh CBsA3b 0a3bl JaHHBIX. Takas CBsA3b MOXET OBITh JHOO MyOMHMYHON
(mOCTYymHOM BCEM YUYETHBIM 3alHCSAM W3 9TOM 0a3bl NaHHBIX), JUOO YacCTHOW (CO3aHHOMN
MOJIb30BaTeIeM TOJIBKO ISl cBoelt 3amucH). [Ipu co3manuum cBsizu 0a3bl TaHHBIX HEOOXOAMMO
OTIPEACTUTh UMS U MapOoJb YUETHOW 3aIUCH AJIsl COSIMHEHUS C Hel, a TaKk)Ke Ha3BaHUE CIYXKOBbI,
CBSI3aHHOM ¢ yHalieHHOM 0a30il maHHBIX. Ecnu He yka3aTh WMs YYETHOW 3amuCH, TO s



coenuHeHMs ¢ ynaneHHou 6azoi manapix ORACLE Bocmonb3yercs BalimM JOKaIbHBIM UMEHEM
YUYETHOH 3amMcu M maposieM. B ciepyiomeM nmpuMepe MoKa3aHO CO3JaHHE MyOJIMYHON CBSI3U
MY LINK:

create public database link MY LINK connect to HR identified
by PUFFINSTUFF using DBl

B sToM mpumepe cBsi3b OTKpOET ceaHc B 0aze MaHHBIX, KOTOpas HUICHTU(UIIMPOBAHA
ciryk60i ¢ umenem DB1. OTkpsIB ceanc B 3ToM sk3emiuisipe DB1, ona 3apeructpupyercs: kak
N0JIb30BaTeNb ¢ ydeTHol 3anuchio HR u maponem puffinstuff. Mmena cinyx0 uis 9K3eMIusipoB
coxpansroTcs B (aiinax koHpurypanuid, ucrnonbdyembix ORACLE NET. ®aiin xondurypanmii
JUI UMEH CiIy>k0 Ha3bIBaeTcs tNSNames.ora u ykasbplBaeT XOCT, HOPT U SK3EMILISAP, CBA3aHHBIN C
KaKIbIM UMEHEM CITY>KOBI.

HJ’I?I HNCITIOJIBb30BaHUA 3TOI>'I CBsI3U B Ta6nnue cCc H606XOI[I/IMO y1(a3aTI> B KOHCprKI_II/II/I
from:

select * from EMPLOYEE@MY LINK;

Januseiii 3anpoc noaydaer aoctyn k tabmuie EMPLOYEE uepe3 cBs3b 0a3bl gJaHHBIX
MY LINK. Jlns 3Tol Tabauiibl MOXKHO CO37aTh CHHOHUM, KaK MOKa3aHO B CJICAYIONIECH KOMaHIe
SQL:

create synonym EMPLOYEE for EMPLOYEE@MYLINK,

OOpartuTe BHUMaHHE, 9TO I 00beKTa 0a3bl JAaHHBIX OBLUIO YKa3aHO IMOJHOC HA3BAHHC:
XOCT U 9K3eMILISIp — uepe3 uMs ciyx0bl, Bragener (HR) — depe3s cBsi3b 6a3bl JaHHBIX, a TAKKE
ums (EMPLOYEE).

Takum o0pa3om, i KOHEYHOTO IOJIb30oBaTels Jiokanuzarus taommnsl EMPLOYEE
OyZeT MOJHOCThIO MpO3padHa. DTy TaOJMIly MOXKHO MEpPEHANpaBUTh Ha JIPYT'yI0 CXEMY WJIU B
Ipyryro 0a3y NaHHBIX; M3MCHEHUE ONKMCAHUsS CBSI3W 0a3bl JAHHBIX IEpeajipecyeT CHHOHUM B
HOBOE MECTO.

Ecnu coxpansiemast nporeaypa, MOAYJIb HIIA TPUTTEP COACPkKAT CCHUIKY Ha 0a3y JaHHBIX,
CYIIECTBOBAHUE CBSA3M HEOOXOAMMO st Kommuisiiiuu koaa PL/SQL.

CpeacTBa MAaHUTYTMPOBAHMSA JaHHBIMH sA3bIka SQL

ORACLE nonaep:xxuBaet 4 cranAapTHBIX OllepaTopa MAHUIYJIMPOBAHUS JAHHBIMU:
INSERT - ucnionp3yercs /Ui BBOJA TaHHBIX;

SELECT - ucnons3yetcs 75 BBIOOPKH JaHHBIX;

UPDATE - ucnionb3yercs A OOHOBJICHUS JaHHBIX;
DELETE - ucnonb3yercst ajisi yiaaeHus JaHHbIX.

N =

BBoa jaHHBIX.

Omneparop INSERT wucnonb3yercss s 00aBieHHs CTpOK B Tabmuily. Bel moxere
yKa3aThb CIeIYIOLIy0 HHpOpMaIHIO ITpU ucronb3oBaHuu oneparopa INSERT:
» Tabnuua, B KOTOpYyI0 HEOOXOUMO 100aBUTh CTPOKY.
* Cnucok cTos010B, A5 KOTOPBIX OYyAyT 3aJaHbl 3HAYECHUSI.
* Cnucok 3Ha4Y€HUM, KOTOpbIe OyAYT XpaHUTHCS B YKa3aHHBIX CTOJIOLAX.

Bo Bpems no6aBiieHrs CTPOKH HEOOXOAUMO yKa3aTh 3HAYCHHUS JIJIsl IEPBUYHOTO KITFOYA U
BCEX JPYrux cTosnobuoB, kotopsle onpeneneHbl kak NOT NULL. Her Heo6xoauMocTu yka3bIBaTh
3HAUEHUS NJIs1 OCTAIBHBIX CTOJOIIOB; UM aBTOMaTu4ecku Oymer mpucBoeHo 3HaueHue NULL.
Bemonnute cnenyromryto uHcTpykuuio INSERT, koTtopas mo0aBisieT CTpOKM B TaOnIuILy
CUSTOMERS, o6parute BHHUMaHuE Ha TO, YTOOBI MOPSAOK BBOJMMBIX 3HAYCHHI COBMAAN C
MOPSIKOM CITHCKA CTOJIOIOB:

SQL> INSERT INTO customers (customer_id, first name, last_ name, dob,
phone) VALUES (6, 'Fred’, 'Brown’, '01-JAN-1970', '800-555-1215");
1 row created.



Buumanue: SQL*Plus aBTomatnueckn HyMepyeT CTPOKH MOCie KaXKI0T0 HaKaTHsI KJIaBHIIH
ENTER.

Kaxnprit pa3 mocne BoinoaHeHus: uHCTpykimu INSERT BeiBoguTcst cooGmenue «1 row
created». Takum o6pazom ORACLE unpopmupyeT 0 TOM, 4TO JaHHAs TaOJIMIIA 3aIOJHACTCS
BBOJIMMBIMU 3HAYCHUSMHU.

IIpocTble MaHMIYJSIIMM 1O BBHIOOPKE JAHHBLIX W3 OIHON TAGJIHUIIbI.

Omnepatop SELECT wucrnonp3yercss mjisi BEIOOPKHM JaHHBIX W3 TaOmwil 0a3bl JaHHBIX. B
caMOM TIPOCTOM TpHMEpEe BBl yKa3bIBaeTe TAOJMIy U CTOJOIBI, KOTOPhIE BaM HEOOXOIUMO
BbIOpaTh u3 ©0a3pl ganHbix Crenyrommii mpumep BbiOupaer cronbust CUSTOMER_ID,
FIRST NAME, LAST NAME, DOBu PHONE u3 Tabmer CUSTOMERS.

SELECT customer id, first name, last name, dob, phone
FROM customers;

Cpasy 3a xmoueBbiM ciioBoM SELECT ykaswiBaroTcss mmMeHa CTOJIONOB, KOTOPBIE Bam
HEOOXOMMO TOTYYHUTh, a Moclie KiroueBoro ciioBa FROM ykassiBaercst umst Tabmuiel. OniepaTtop
s3pika SQL 3akanumBaercs Toukoit ¢ 3amstoi (;). Omeparoper SELECT wacto Ha3wsBaroT
3aIpOCaMH.

SELECT <cmnmcok CcToJIOLIOB>
FROM <crnmcoxk Tadbjmil>;

Her HeoOxonuMocTH yKa3blBaTh MPOrpaMMHOMY OOecnedeHHI0 0a3bl JaHHbBIX, KaKUM
o0Opa3oMm u3BIeYh MHPOPMAINIO, KOTOpas BaM HeoOxoammo. HeoOXoaumo ykaszath, 4TO Bam
HY)KHO, W TIO3BOJHUTH MPOTPAMMHOMY OOECIIEUEHHI0 CaMOMY PEIIUTh, KaK 3TO BBHIMIOJIHUTD.
Yactu, KOTOpbIE CIEAYIOT cpasy ke nocie kiaodeBoro cinoBa SELECT, ne o6s3aTenbHo Beerna
JNOJDKHBI OBITh MMEHaMH CTONOHOB M3 Tabmuubl: OHU Takke MOryT OBbITh JHOOBIMHU
nonyctuMbiMu SQL BBIpaKeHUSAMHU.

CUSTOMER_ID | FIRST_NAME LAST_NAME DOB PHONE

1 John Brown 01-JAN-65 800-555-1211

2 Cynthia Green 05-FEB-68 800-555-1212

3 Steve White 16-MAR-71 800-555-1213

4 Gail Black 800-555-1215

5 Doreen Blue 20-MAY-70

Tabnuya 2.1 Pesynomam évinonnenus 3anpoca.
Crtpoku, KoTOpble OBIIM BO3BpallleHbl 0a30i JaHHBIX, TaKXXe W3BECTHBI Kak

pesyabTUpytomias BbelOOpka. Kak Bel Bumute, baza nannbix ORACLE mpeobpasyer mmena
CTOJIOIIOB B MX AKBUBAIEHTHI C 3arjaBHbIMM OykBaMu. CTOJIOLBI CTPOKOBBIX 3HAUYEHUH M Jat
BBIPOBHEHBI IO JIEBOMY Kparo; CTOJIOIBI YHCeN - Mo npaBoMy Kparo. baza mannsix ORACLE
otobpaxaet aatel B popmare DD-MON-YY, rne DD - nens venemn, MON - tpu niepBbie OyKBBI
Mecs1a 3aryaBHbIMU OykBamu, Y'Y - nociennue ase nudpsl roga. Ha camom nene 6aza jaHHBIX
XpaHUT Bce dYeTblpe HUGpPHl Jus 0003HAYeHHWsS ToJla, HO MO YMOJYAaHUIO OTOOpaKaroTCs
MOCJICTHUAE JIBE IU(PHI.

Onpenesenne BbIBOAUMBIX CTPOK € IIOMOIIBIO KJIIOYEBOIO CJIOBA
WHERE.

Ecnu HeoOXoauMo BBIBECTH TOJBKO OMPEIEICHHBIE CTPOKH, HE0OXOauMO M00aBUTH K
ornepatopy SELECT xmoueBoe cioBo WHERE. 3to ouens BaxHo, mockonbky ORACLE
BMEIIAa€T OrPOMHOE KOJHYECTBO CTPOK B TaOnWIle, MOXHO TOIYyYUTh HEOOJIBIIOE
MOJIMHOKECTBO ATHX CTPOK. {715 3Toro Heobxoaumo mocine kimodeBoro cioa FROM u umenu
Tabmuib! momectuTh KimoueBoe ciioBo WHERE u ykazats ycrnoBue ordopa:



SELECT <crnmcok cToJbloB>

FROM <crnmcok Tabjmii>

WHERE <ycJoeue otTbopa>;

B cnenyromem 3ampoce BoipaxkeHue ¢ kimoudeBbiM cioBoM WHERE ucnonssyercs nnst
nonydenus crpok u3 Tabmuipl CUSTOMERS co 3nauennem crondoma CUSTOMER _ID, paBHBIM2:

SELECT *

FROM customers

WHERE customer id = 2;
CUSTOMER_ID | FIRST_NAME LAST_NAME DOB PHONE
2 Cynthia Green 05-FEB-68 800-555-1212

Taonuua 2.2 Pezynvmam 6b6100pKU O yci06uio.

Kak 0a3bl naHHBIX MpEACTaBIIsET 3HAYEHUS, KOTOpble Heu3BecTHBI? [l 3TOTro
HCIIOJIb3YeTCs clienuanbHoe 3HaueHue, koropoe HasbiBaercs NULL 3nauenue. NULL 3nauenue -
3TO HE MYCTas CTPOKa, a 0c000€e 3HAYCHHE, OTPEACICHHOE IS CTOJIOIOB, 3HAYEHUSI KOTOPBIX HE

HU3BCCTHBI.

SELECT *

FROM customers;

CUSTOMER ID | FIRST NAME LAST NAME DOB PHONE
1 John Brown 01-JAN-65 800-555-1211
2 Cynthia Green 05-FEB-68 800-555-1212
3 Steve White 16-MAR-71 800-555-1213
4 Gail Black 800-555-1215 null
5 Doreen Blue 20-MAY-70 null

Taobnauua 2.3 NULL 3nauenusn 6 pezyniomame évloopku.

Jli1st TOro uToOBI BEIOPATH CTPOKH, Y KOTOPBIX 3HAYCHUS CTOJIOIIOB HE ONPE/ICIICHBI,
ucnons3yetcs IS NULL B 3ampocax, kak B clieyro1ieM IpuMepe:

first name, last name, phone
SELECT customer id,
FROM customers WHERE
phone IS NULL;
FIRST_NAME LAST_NAME PHONE
Doreen Blue null

Taéauya 2.4 Boioop no NULL 3nauenuro

[Tockonbky yacto He NULL 3Hauenue He otoOpakaercs, kak paznuyatb NULL 3nauenue
OT mycToi cTpoku? J[is 3TOro MOKHO MCHoNb30BaTh BeTpoeHHyo yHkimio ORACLE NVL ()
.NVL () mpuaumaeT nBa mapamerpa: cTo0eI U 3HaueHue, Bo3Bpamaemoe BMecto NULL.

B crnenyromem mpumepe NVL () Bo3spariaer crpoky 'Unknown phone number', korma
sragenue croybna PHONE conpepxur NULL 3nadueHwme:

SELECT customer_id, first_ name, last _name,

NVL(phone,

‘Unknown phone number’) AS PHONE_NUMBER FROM customers;

CUSTOMER_ID

FIRST_NAME

LAST_NAME

DOB

PHONE




1 John Brown 01-JAN-65 800-555-1211
2 Cynthia Green 05-FEB-68 800-555-1212
3 Steve White 16-MAR-71 800-555-1213
4 Gail Black 800-555-1215 800-555-1214
5 Doreen Blue 20-MAY-70 Unknown phone number

Tabnuya 2.5 Pesynomam padomsr pynxuyuu NVLQ.

Crienyrorasi TabuIa onepaTopoB MOXKET ObITh MCIIOIb30BaHAa ISl CPAaBHEHHS 3HAYCHHIH
B yCJIOBUH 0TOOpA:

Omneparop Omnucanne
= PaBHO

<> pmu = He paBHO
< Menbliie
> bonbie
<=

Menbliiie uiau paBHO

>= Bosb1ie niu paBHO
ANY CpaBHMBaeT 3Hau€HUE C JIIOOBIMU 3HAYEHUSIMH U3 CIHCKa
SOME Wnentnuno oneparopy ANY'; ucnonssyercs pexe, ueM ANY
ALL CpaBHMBaET 3HaYEHHUE CO BCEMU 3HAYCHUSIMU B CITHCKE.

Taobauya 2.6 Onepamopul cpasHenus.

B cnenytomem npumepe omnepatop (0) HCHOIB3YeTCs JUIsl MOTYYCHUS CTPOK U3
tabnmuubl CUSTMERS, y kotopsix 3nauenue crondia CUSTOMER_ID ne paBHo 2:
SELECT *FROM customers WHERE customer id <> 2;

CUSTOMER_ID | FIRST_NAME LAST NAME DOB PHONE
1 John Brown 01-JAN-65 800-555-1211
3 Steve White 16-MAR-71 800-555-1213
4 Galil Black 800-555-1215
5 Doreen Blue 20-MAY-70

Taénuya 2.7 Pe3ynomam 6vinojHeHUus 3anpoca.

B cienyromem npumepe UCIONB3YETCs ONepaTop > JUIsl MOTYICHHS 3HAYCHUH CTOJIOIIOB
PRODUCT _ID u NAME u3 tabmuist PRODUCTS, y koTtopbix 3Hauenue ctosnbia PRODUCT _ID
ooublIe &:

SELECT product_id, name FROM products
WHERE product id > 8;

PRODUCT ID NAME
9 Classical Music
10 Pop3
11 Creative Yell
12 My Front Line

Puc. 2.8 Pe3yniomam evinonnenus 3anpoca ¢ onepamopom >.




Kak yxe 6su10 ckazano, kimoueBoe cioBo WHERE ykazeiBaer ORACLE nipoussectn
MOKCK B TaOJHIIE U BEPHYTh 3HAYCHHSI TOJIBKO TE€X CTPOK, KOTOPHIE YIOBIETBOPSIOT yKa3aHHBIM
KpUTEpHsM (ycinoBusM). YacTo HEOOXO0IUMO TOITYIUTh CTPOKH, KOTOPBIEC YIOBIECTBOPSIIOT
HECKOJIBKUM KpHUTEpusM (ycioBusM). Hampumep ecm HEOOXOAMMO OTYyYUTh CITHCOK
CUSTOMERS wu3 ropona UTAH, xto taxke umeer CREDIT_LIMIT 6onee 10,000$. SQL 3ampoc
OyZeT BBITTIAACTD CICAYIOUIMM 00pa3oM:

SELECT cust id, cust state province, cust credit limit
FROM customers

WHERE cust state province = "UTAH'

AND cust credit limit > 10000;

CUST ID | CUST_STATE_PROVTNCE | CUST CREDIT LIMIT
50601 uT 11000
24830 uT 15000
28983 uT 15000
100267 uT 11000
100207 uT 11000
103007 uTt 15000
Taonuuya 2.9 Pe3ynomam 6blnoiHeHUsA 3anpoca, y0061emeopAIouLe2o0 000um
ycnosuam.

B npenpiayiem npumMepe OblIH BEIOpaHBI CTPOKH, KOTOPBIE YAOBIETBOPSIOT 000MM
ycaoBusM. Hy a ecnin He00X01MMO BBIOPATh CTPOKH, KOTOPBIE YIOBICTBOPSIOT JIIOOOMY U3
C
OPTUPOBKA. YCIIOBHI, HampuMep: BbIOpaTh CTPOKH, TAE KaTeropus
npoxykta WEIGHT CLASS pasen 4, To He0OXOAMMO BBIITOTHUTH CIETYIOUIHIA 3a1IpOC:

SELECT prod_id, prod_category, prod_weight class WGT
FROM products

WHERE prod_category = 'Hardware'

OR prod_weight_class = 4;

PROD ID PROD CATEGORY WGT
15 Hardware 1
18 Hardware 1
139 Electronics 4
Taonuya 2.10 Pe3ynomam évlnoiHeHUS 3ANPOCA, YO061ENEOPAIOULE20 JII0OOMY U3
ycaoeuil.

B ORACLE cymiecTByeT Tak:ke BO3MOXXHOCTb TOJTYYUTh CTPOKH, HE YIOBIICTBOPSIOIINC
ycioBuio. KOHEYHO B HEKOTOPBIX CIIydasX BO3MOXKHO HCIIONB30BaTh omeparop != wiam <>,
OJTHAKO JIydlle ucnonb3oBarh oneparop NOT. Hanpumep: BEIBECTH BCIO MPOAYKIIUIO, Ubs
WEIGHT_CATEGORY He paBHa 1:

SELECT prod id, prod category, prod weight class WGT

FROM products

WHERE prod weight class != 1;

CopTupoBKa JaHHBIX.

Jlnist copTHPOBKH BBIOMpPAeMbIX CTPOK Hcmoiib3yercs kitodeBoe cinoBo ORDER BY. Ilpu
ucnons3zoBannn ORDER BY MoxHO yka3aTh 0JuH U 00Jiee CTOJIOIOB MO KOTOPBIM HEOOX0IMMO
OTCOPTHPOBATH TONy4YeHHBIe CTpokd. Bripaxenne ORDER BY nomkno cienoBath 3a
BelpakearneM FROM wmm WHERE (ecm ¢ momometo WHERE ykaseiBaercst ycioBue otoopa).
Crenyronmii npumep ucronszyer ORDER BY mist coptupoBku ctpok u3 tadbmwsl CUSTOMERS
o cronbny LAST_NAME:

SELECT * FROM customers ORDER BY last name;



CUSTOMER ID | FIRST NAME | LAST NAME DOB PHONE
4 Gall Black 800-555-1214
5 Doreen Blue 20-MAY-70
1 John Brown 01-JAN-65 | 800-555-1211
2 Cynthia Green 05-FEB-68 | 800-555-1212
3 Steve White 16-MAR-71 | 800-555-1213

Tabnuua 2.15 Copmupoexa oannvix ¢ nomowpto ORDER BY/

ITo ymomuanuto ORDER BY coptupyer 3HaueHus cronlia B mopsiike Bo3pactaHust (0T
MEHBIIIETO - K OombieMy). OHaKO MOKHO € IMOMOIIBI0 KirodeBoro cioBa DESC orcoptupoBath
3Ha4YeHHUs CTOJOLA B Mmopsake yobiBaHU (0T Oosbliero - k MeHblemy). KitoueBoe cinoBo AS C
MOJKET OBITh HCIIOJIB30BAHO Ul SIBHOTO yKa3aHHMsS COPTUPOBKU IO Bo3pacTaHus. Crenyromuit
3anpoc ucnonszyer ORDER BY nnst coprupoBku ctpok u3 tadbmuiel CUSTOMERS mnst cronGra
FIRST_NAME no Bo3pactanuto u st crondua LAST _NAME - o yOsiBanuio:

SELECT *

FROM customers
ORDER BY first name ASC, last name DESC;

CUSTOMER ID | FIRST NAME | LAST NAME DOB PHONE
2 Cynthia Green 05-FEB-68 | 800-555-1212
5 Doreen Blue 20-MAY-70
4 Gall Black 800-555-1214
1 John Brown 01-JAN-65 | 800-555-1211
3 Steve White 16-MAR-71 | 800-555-1213

Tabauya 2.16 Copmuposxa c ucnonvzoeanuem ASC u DESC.

Baumanue: Yka3biBaTh CTOJ'I6I_[I>I, I10 KOTOPbIM HeO6XOI[I/IMO COPTUPOBATb JAHHBIC MOKHO
YKa3bIBaTh UCIIOJIb3Y1O, MMOPAJKOBBIC HOMEPA.

OOHoBJIeHHE JAHHBIX.

JUia u3MeHeHUs JaHHbIX B Tabnuue wucnoib3yerca omneparop UPDATE. Ilpu
ucnonb3oBanuu oneparopa UPDATE o0b4HO yka3biBaeTcs clieayromas HHpopMarius:

e Hmsa Tabaunsl
* Bripaxxenne WHERE, onpezenstoriee kakue CTpokH OyyT U3MEHEHBI.
* Cnucok cToJ0I0B U UX 3HAYSHUH, OTIPE/ICTICHHBIX C TIOMOIIBIO KITF0YeBOTO ciioBa SET.
C nomorsio ogHoro u Toro xe 3anpoca UPDATE M0XHO U3MEHUTH O/IHY U HECKOJIBKO
ctpok. [Ipu n3MeHeHnn HECKOIBKUX CTPOK HY)KHO ITOMHHUTH, YTO HOBOE 3Ha4EeHHUE Oy/IeT
IIPUMEHEHO BO Bcex cTpokax. Hanpumep, cnenyrouuii 3anpoc UPDATE ycranaBnuBaer asns

cronbua las t_name 3nagenue Orange B ctpoke, yeit customer_id pasen 2.
UPDATE customers SET last name = 'Orange' WHERE customer id = 2;

1 row updated.

SQL*Plus moxrBepskaaet, 4To cTpoka ObuIa ycremHo oOHoBIeHa. B ciydae, ecin
BelpaskeHne WHERE Oyner omyiieno, To Oy1yT 0OHOBIIEHBI BCE CTPOKH.

CUSTOMER ID | FIRST NAME | LAST NAME DOB PHONE

2 Cynthia Green 05-FEB-68 | 800-555-1212

Taonuuya 2.17 H3menennaa cmpoka.



VY nastieHye TaHHbBIX.

s ynaneHus ctpok ucnosnbssyercs oneparop DELETE. OObryHO HEOOX0IMMO yKa3aTh ¢
nomotnblo Beipaxxkenuss WHERE cTpoku, KoTopsie HEOOXOAMMO YAAIUTh; B MPOTHBHOM CIIy4ae
OydyT yJoaleHbl BCe CTPOKH.

Canenyroumii 3anpoc DELETE ynanser us tabnuusl nokynateneil CTpoKy, B KOTOpPOM
customerid pasen 10:

DELETE FROM customers
WHERE customer id = 10; 1
row deleted.

SQL*Plus moarBepkaaet, 4To 0JjHA CTPOKA ObLIA yAaICHa.

Buumanue: Ilpu ucnonb3oBanuu omepatopoB INSERT, UPDATE u DELETE neobOxomumo
(bukcupoBaTh TpaH3akiuu ¢ nomolipio oneparopa COMMIT, T.k. 10 MOMEHTa BBIXOJA WIIH
3aBEpILCHUH CECCHHM W3MCHCHHBIC 3HAUCHHS XPaHSATCS TOJILKO BO BPEMEHHOM IPOCTPAHCTBE, a
HE B IMOCTOSTHHOM 0a3e AaHHBIX. Eciu mocie moATBep kKIeHUs N3MEHEHUH HE00X0AUMO BEPHYTh
JAHHBIE B ICXOIHOE COCTOSIHME MOKHO BBITIOJIHUTH orieparop ROLLBACK.

Bonpocskl k J1eKIuM

1. Kakue Buibl OCHOBHBIX OOBEKTOB BbI 3HaeTE?

2. Kakwue cpenctsa MaHMITYJTUPOBAHHS JAaHHBIMH TPUMEHSIOTCS B s3bike SQL?
3. Hcnoms3oBanne SQL omeparopoB mpu  (HOPMHPOBAHHUH 3aIpOCOB.

4. Kaxum 006pa3oM MpOUCXOTUT COPTUPOBKA JaHHBIX?
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A3blk onncaHna gaHHbiXx ORACLE

Data Definition Language (DDL) (sa3bix onucanus oOamublx) - 3TO CEMEHCTBO
KOMIIBIOTEPHBIX ~ SI3BIKOB, HCIIOJIB3YEMBIX B KOMIIBIOTEPHBIX TpOrpaMmax JJjisi ONUCAHUS
CTPYKTYpHI 0a3 nanHbpiX. B 6a3zax manueix DDL sBnsercs monamuoxxecTBoM SQL, ncnonbs3yeMbim
TUTSL OTIPEJICIICHUS U MOTU(UKAIINY PA3IMYHBIX CTPYKTYP aHHBIX.

K nmanHO# Tpyrine OTHOCSATCS KOMAaH[IbI, IPEeIHA3HAYCHHBIE IS CO3/IaHUs, U3MCHCHHUS U
yIajlieHusT pas3audHbix 00bekTOB 0a3pl gaHHBIX. Komanast CREATE (coszmanume), ALTER
(monudukanus) 1 DROP (ynanenue) paboTtaroT ¢ OOJIBIIMHCTBOM THUIIOB O0OBEKTOB 0a3 TaHHBIX
(Tabnu1l, peACTaBICHHH, MPOIEAYP, TPUTTEPOB, TAOJIMYHBIX 00JIacTeH, MOJIb30BaTeNe U ap.).
Taxoke k aToit rpynme otHocsTes oneparopel RENAME u TRUNCATE.

CosnaHue Tabnuu, ¢ nomoLubto onepatopa CREATE.

ba3pl naHHBIX NpenHa3HAuYeHBl JUIs XpaHeHHs WH(GOPMAIMHM, a OHA COACPKUTCS B
tabmmax. Tadmunesl, coznaBaemble B ORACLE 00vmuHO:

¢ XpaHAT JaHHBIC PAa3JIMYHBIX TUIIOB, HAOPUMEP, TCKCT, YUCJIa U OAThl,

¢ OrpaHn4uvBarOT JJIMHY BBOAMMBIX JAHHBIX;

¢ 3allpflaroT BBOJ 3aHI/ICGI71, B KOTOPLIX HC 3aIlIOJIHCHBI OIIPCACIICHHBIC CTOH6LIBI;

¢ TapaHTUpPYIOT, 4YTO 3HAUCHHUA, BBCACHHBLIC B OIIPCACICHHLIC CTOJI6III)I, HaxoasiaTCsa B
AOIIYCTUMOM [HAIta30HE;

¢ HUMCHOT JIOT'MYCCKYIO CBA3b C JPpYIr'UMU Ta6J'II/II_IaMI/I.

Hmenosanue maonuu u cmonouos

[lpucBanBas MMeHa TaOIWIIaM M CTOJIOLAM, BBl JIOJDKHBI CIIEIOBATh OINPEICICHHBIM
npaBmiaM. HeKoTopbeie U3 HUX HOCAT 00sI3aTEeNLHBINA XapaKTep, TOrIa Kak APYrue MPeaCTaBIISIOT
co00l peKOMeHIaIiH, TIOMOTAIOIIUE PUAATH Ta0IUIaM MPO(HECCHOHATBHBINA BHUI.

[lepeuncnennble HUXKeE MpaBUia 00S3aTENbHBI I JIF000H TaOIMIIBI WK CTOJIOMA:

1 MakcumanpHasi ATMHA UIMEHU TaOIUIbI UM cTo0a paBHa 30 CUMBOJIAM.
2. Vmena Tabnuil U cTONOIOB MOTYT COJIepKaTh OYKBBI, HIU(PHI U CUMBOJ MMOIYEPKUBAHUS
(_ ). (Ectp emie mapa CrieMaIbHBIX CHMBOJIOB, KOTOPBIE MOYXHO UCIIOJIB30BaTh B ClIydae
OCTpOii HEOOXOIUMOCTH, HO B OOBIYHON paboTe 3TO HE MPUHECET HUYEro, KPOMe
npoOseM, TMOATOMY JIydllle OTPaHUYHUTHCS OykBamu, IUdpaMd ¥  CHMBOJIOM
MOAYEePKUBAHUSL. )
3. Nmena tabmui 1 cTONOIOB JOKHBI HAUWHATHCS ¢ OYKBEHHOTO CHMBOJIA.
4. Vms MoxkeT coaepxaTh MUMPHI WM CHUMBOJBI IMOAYESPKUBAHUSA, HO B JIFOOOM CiIydae
JOJKHO HAYUHATHCS C OYKBBHI.
5. CuMBOJIBI BEpXHETO M HIKHETO PErHMCTPOB B MMEHaX TaONUI[ M CTOJIOIIOB CUMTAIOTCS
OJIMHAKOBBIMH.
6. Vms TaGnuibl WM CTONOA HE TOJDKHO COePIKATh MPOOEIHI.

7. B ORACLE Tabnumpl npuUCBAaMBAIOTCS TIOJH30BATEISIM; [0 YMOJYAHHUIO OHHU
MIPUCBAaNBAIOTCSI TOMY TOJIb30BATENI0, KOTOPHIA WX co3fan. Kaxkmas u3 Tabnuil JohKHA UMETh
UM, OTJIMYHOE OT UMEH JPYIUX TaOJMIl 3TOT0 Moib30BaTels. IHBIMM c10BaMU, y MOJIb30BaTENs
HE MOXKET OBbITh IBYX TaOJIUIl C OJHUM U TeM ke nMeHeM. (O1HaKo pa3Hble MOJIb30BATENN MOTYT
6e3 mpobiemM co3aaBaTh TAaOMMIBI C OAMHAKOBBIMHM HMMeHamH.) Bce cTonOupsl B mpeaenax
TaOJIMIIBI TOJKHBI UMETh YHUKAJIbHbIE UMEHA.

8. Hekotopsle cnoBa mpencTaBisitoT coboil komanasl u mnapamerpel ORACLE, a
ClIeZIOBaTeNIbHO, HE MOT'YT UCIOJIb30BaThCs B KAUECTBE UMEH TaOJIHIl WM CTOJIOIOB.

Jis  cosmanus Tabmmi  ucnoib3dyercs omeparop CREATE TABLE, wumerommii
cienyromui oomuii popmar:

CREATE TABLE [schema.] table

( column datatype [DEFAULT expr] [column constraint] [, {
column datatype [DEFAULT expr] [column constraint] ... |
CONSTRAINT constraint }]...) [TABLESPACE tab space];



OnmcaHme column_constraint:

[NOT NULL]
[PRIMARY KEY]
[FOREIGN KEY REFERENCES table (columns) [ON {UPDATE |

DELETE} { CASCADE | SET DEFAULT | SET NULL |NO ACTION }1]1]
[UNIQUE] [CHECK (condition) ]

Ora Bepcusi omepatopa CREATE TABLE Brimowaer cpexncrtBa omnpeneiacHuUs
OTPaHUYECHUHN CCBUIOYHOM LEJIOCTHOCTH W JIPYrMX OrpaHMYeHuid. B pe3ynbrare BBINOJIHEHUS
aTOr0 omeparopa Oyler co3naHa Tabnuia, UMs KOTOPO# ompexensercs napamerpom table,
COCTOSIIIasl U3 OJJHOTO MJIM HECKOJBKUX cTonooB column tuma datatype.

Cxema schema »to HaGop Tabauil U APYyruxX OOBEKTOB, KOTOPBIM BIAACET OJHMH
10JIb30BaTENb, Yb€ UMS COBMAJIAET C UMEHEM CXeMbl. ECi Mmpu BBIMIOJIHEHUHU TaHHOTO 3ampoca
He OyJeT ykazaHa cxema, To Tabnuia OyleT co3/laHa B CXEME IMOJIb30BATENs, BHIMOIHSIIOIIETO
3ampoc. B pomonmHeHWe K 3TOMY MOib30BaTenb BeimonHsiommii 3anmpoc CREATE TABLE
AOJDKCH UMETh COOTBCTCTBYIOIIUC NPUBUIICTUN JJIA CO3AaHUA Ta6JII/II_I B UYXXHUX CXCMaX.

Tabnuia co3naercs B TabinMyHOM mpocTpancTBe tab_space, Ho eciu B 3ampoce OIyLIeHO
YIIOMHUHAHHAE O Ta0JIMYHOM MPOCTPAHCTBE, TO MO YMOJYAHHMIO TAOJHIIA CO3AeTCs TaOIMIHOM
MIPOCTPAHCTBE BIIAEINbIA TAOIUIIBL.

JUis 3ajgaHus 3HAYEHUs, NPUMEHSEMOro IO YMOJIYaHHUIO IPU BCTaBKE JaHHBIX B
KOHKpETHBI cToJI0el, mnpeaycMoTpeHa HeoOs3arenbHas KoHcTpykuuss DEFAULT. B 0Oaze
JTAHHBIX TO 3HAYCHHE MTPUMEHSETCS 110 YMOIYAHHIO B TeX CiIydasx, eciu B omneparope INSERT
HE 3aJlaHO 3HAueHue Juid Takoro crosbna. Kpome npouux 3HAuYeHUMH, OMUMS ONpPENEICHUS
npuMeHseMoro no ymondanuto 3Hadenuss DEFAULT moxxer BkitouaTh nurepainsl. OcTalbHbIe
KOHCTPYKLIUU U3BECTHBI MO/ Ha3BaHUEM OIpaHMUYEHHH TaOIMIbl 1 MOTYT OBITH JIOTIOJIHUTEIBHO
0003HAYEHBI C TOMOILBIO CIIEAYIONIEH KOHCTPYKLIUU:

[PRIMARY KEY (column)

| FOREIGN KEY (columns) REFERENCES table (columns) [ON {UPDATE | DELETE}
{CASCADE | SET DEFAULT | SET NULL | NO ACTION }]

| UNIQUE (column) J

CHECK (condition)

Koncrpykuus NOT NULL ne mno3Bomser ocraBmare cronben mycteiM, UNIQUE
MPOBEpSET YHUKAIBHOCTh 3HaueHus1 BHyTpH cronbma, a CHECK nposepsier 3Hauenne crondia
Ha COOTBETCTBHE ONPE/ICTIEHHOMY YCIIOBHIO.

Koncrpykuus PRIMARY KEY onpenenser oquH WM HECKOJIBKO CTOJNOIOB, KOTOpbIE
0o0pa3yroT NepBUYHBIN K04 Tabnuubl. [lo yMomuaHuio A BceX CTOJIONOB, MPEACTABISIOUINX
MEepBUYHBINA KiMto4, npexycmoTpero npumeHenne orpanmdenuss NOT NULL u UNIQUE. Ilpu
CO3/1aHUU TaOJMIIBl Pa3pelIeH0 MCIOJb30BaHUE ToIbKo oAHOM KoHCTpykimu PRIMARY KEY.
basa manHbIX oTBepraet Bce monbITku BeinoiHeHUs oneparwii INSERT wim UPDATE, xotopsie
BJIEKYT 3a COOOW CO3/1aHME CTPOKH C TOBTOPSIOMIUMCS 3HA4Y€HHEM B CToJIOIE (cTosOrax)
PRIMARY KEY. Takum oOpa3om, B 0a3e AaHHBIX TapaHTUPYETCS] YHMKAJIbHOCTb 3HAYEHUU
MIEPBUYHOIO KJIOYa.

B xonctpykiuu FOREIGN KEY omnpenensiercss BHeUTHUH Kitou (ouepHe) TaOIUIbl U
€e CBA3b C JAPYroil (poauTenbckoi) Tabmuileld. DTa KOHCTPYKIUS TO3BOJSET pealin30BaTh
OTPaHUYEHUS CCBUIOYHON IEOCTHOCTH M COCTOUT U3 CIEIYIOIINUX YacTei:

* Cnucok cronbuoB columns, conepikamuii UMEHa OJHOTO WIJIM HECKOJIBKUX CTOJOIOB
CO3J1aBaeMoO TabJIUIIbl, KOTOpbIe 00Pa3yIOT BHEIIHUH KITIOY.

* Bcnomorarensnas koHcTpykuus REFERENCES, ykaspiBaromas Ha pOAHUTENBCKYIO
Tabmuiy (T.e. Tabauily, B KOTOPOW OIpeaesieH COOTBETCTBYIOIIMN MOTEHIIMAIbHbIN
KITIOY).

* HeoOs3atensHoe nipaBmino ooHoBieHuss (ON UPDATE) mist onpeneneHus B3anMOCBSI3U



MEeXIy TaOiullaMH, KOTOpOE YKa3blBaeT, KaKoe ACHCTBHE IODKHO BBIMOJIHATHCA MpPU
OOHOBJICHHH B POAMTENHCKON TabMUIlE MOTEHUMAIbHOIO KIIOYa, COOTBETCTBYIOIIETO
BHEIIHEMY KJIIO4y JodepHed Tabmuupl. B kauecTBe mapamerpa MOXHO YyKa3aTh
CASCADE, SET NULL, SET DEFAULT wmi NO ACTION. Ecau koncrpykumss ON
UPDATE omymiena, To mo yMOJIYaHHUIO MOAPa3yMEBAEeTCsA, YTO HHUKAKWE JICHCTBHS HE
BBINOIHAIOTCS, B cooTBeTcTBHH co 3HaueHneM NO ACTION.

* HeoOs3arensHoe npaBuio ynaineHuss (ON DELETE) nnst ompenencHus B3aUMOCBSI3H
MeXIy TaOJMIlaMH, KOTOpOE YKa3blBaeT, Kakoe IeHCTBHE IOHKHO BBIMOJIHATHCA MpPU
yAaJEeHUU CTPOKU M3 POAMUTEIHCKON TaONMIBI, KOTOpas COAEPKUT MOTEHLHAIbHBIN
KJII0Y, COOTBETCTBYIOIIMI BHEIIHEMY KJo4uy jodepHed Tabmumpsl. OmnpeneneHue
rnapaMeTrpa COBIAJAaeT C OIpeleleHHeM Takoro ke mnapamerpa s mnpaswia ON
UPDATE.

[To ymMom4aHHWIO OrpaHWYCHHUE CCHUIOYHOM ICIOCTHOCTH YJOBJIETBOPSIETCS, €CIIU JHOO0H
KOMITOHEHT BHeEIIHero kiwoda umeer 3HadeHne NULL wim B poauTenbCkod TaOnHIE €CTh
COOTBETCTBYIOIIAs CTpOoKa. B omepaTope co3maHus TaOJUIBI MOXET OBITH 3aJlaHO JIH000e
konmdecTBO KOHCTpyKmii FOREIGN KEY.

Hanpumep: Kommnanus CkoTra coOupaercs OTAEIUTh COTPYIHUKOB C I10YacOBOM
oru1aTo B HOBYIO Tabnuily. HoBast Tabnuiia Oyznet BBINISIACTh CIASAYIOIIMM 00pa3oM:

CREATE TABLE EMP HOURLY (

EMPNO NUMBER (4) NOT NULL, ENAME VARCHAR2 (10),JOB
VARCHAR? (9) ,MGR NUMBER (4),

HIREDATE DATE, HOURRATE NUMBER (5,2) NOT NULL DEFAULT 6.50,
DEPTNO NUMBER (2) ,

CONSTRAINT PK_EMP PRIMARY KEY ( EMPNO ) );

Jis  mpocMoTpa CTPYKTYphl TaOMUIBI OYCHb YMOOHO HCIIOJIB30BATh KOMAHIY
DESCRIBE.

N3meHeHne Tabnuu ¢ nomoulbto onepatopa ALTER TABLE.

Komanna ALTER TABLE no3BossieT moip30BaTesnto mNpou3BOIUTh H3MEHEHHE 0OBEKTOB
B 06a3e ganHbIX. Bosmoxnoctn komanasl ALTER TABLE M0XHO pa3ienauTs TpH KaTeropuH.

1 [loGaBneHue n3MeHeHHE yaaleHue cToaoua.
2. JloGaBneHue u yajieHue orpaHUYeHUH.
3. BxiroueHue 1 BBIKIIIOYEHHE OTPaHUYEHUH.

I[J'ISI N3MCHCHU Ta6J'II/IIIBI MOXXHO YIIPOCTHUTH CUHTAKCHC 10 OJHOTO U3 TPEX BBIpa)KeHI/II\/'IZ

ALTER TABLE tablename ADD (columnl datatypel [DEFAULT expression] [,

1)
ALTER TABLE tablename MODIFY (columnl datatypel [DEFAULT expression]
L..D);

ALTER TABLE tablename DROP COLUMN columnl;

Hanmpumep: mnonutuka, kotopas mnpumeHsiercs B komnaHuu CKOTTa, MMEET HOBOE
3HaueHne dacoBoi oruiatel B 7,25%. Tabmmuna EMP_HOURLY nomkHa ObITh M3MEHEHa TaKuM
o0pa3om, YTOOBI OTpakaTh MAHHYIO TOJHUTUKY. MBI MOXXEM HCIOJB30BaTh BTOPYIO (GopMy
3anpoca ALTER TABLE, paccmoTpeHHyto Bblilie, 4TOObI BBHIIOJHUTH MOCTABICHHYIO 33/1auy.
Taxoke BBISICHAETCS, UTO OJAMH W3 MEHEIKEPOB YIPABIISET BCEMH COTPYIHUKAMHU C TIOYaCOBOU
OILJIATOM, CJIeIoBaTeNIbHO, HaM He HyxeH ctonoerr MGR B Tabmmie EMP_HOURLY. Mb1 Mmoxem
WCTIOJIB30BATh TPETHIO (POPMY LTSI BHITIOTHEHUS TOTIOJTHUTEITLHOMN 3a/1a4H:

ALTER TABLE EMP_HOURLY MODIFY (HOURRATE NUMBER(5,2) DEFAULT 7.25);
ALTER TABLE EMP_HOURLY DROP COLUMN MGR,;

Eciu cronGer; B Tabnuiie yaajieH WM W3MEHEH, 3HAUCHHST OCTAIBHBIX CTOJIOIIOB TaKKe
Kak W o0Iiee KOINUYEeCTBO 3amucedl B Tabmuie ocraercs Tem ke. Ecim B Tabmuiy c
CYIIECTBYIOIIMMH 3aIlUCAMU J00aBISETCS CTOJOEI, TO 3HAaYeHHE sl STOTO CTONOIa BO BCEX



3amucsx ycranaBnuBaercss B NULL, 3a uckiroueHrmeM MOMEHTOB, KOrja 3HadeHHE CTOJOIA
oOs3aTenbHO. Ecnm 3HaueHne HOBOTO CTOJIONA 00S3aTeNbHO, TO JOJDKHO OBITH OMpPENETIECHO
3HaveHue 1mo ymondanuo DEFAULT.

Jiis  no0aBneHWsS WM yJAJICHUS OTPaHUYCHUN HEOOXOJUMO 3HATh HWMS OTOTO
orpannyenus. Cunarakcuc komanasl ALTER TABLE BeirissguT cnemyronmm o0pa3om:

ALTER TABLE table name ADD CONSTRAINT constraint_name PRIMARY KEY

(column [, columnl, ..]);
ALTER TABLE table_name ADD CONSTRAINT constraint_name UNIQUE (column
[, columnl, ..]);

ALTER TABLE table name ADD CONSTRAINT constraint_ name FOREIGN KEY
(column [, columnl, ..]) REFERENCES new_table name (new_column [, new_columnl,

)k

B BhIIICIIpHBEICHHBIX 3alpocax CO3JaeTcs orpannieHue B Tabuuie tablename ¢ umenem
orpaHuueHusi constraintname wa cronben column. B ciydae co BTOPUYHBIM KIIOUOM
new_table_name o3navaer Tabnuily, Ha KOTOPYIO CChUIACTCS BTOPHYHBIH KiIFO4, a NEW_column
cTonOe€IL B 3TOM TabIuIE.

MoskHo Takke ycranoButh orpannuenne CHECK.

ALTER TABLE table name ADD CONSTRAINT constraint name CHECK
(column condition);

I'me condition -ycioBue, Ha KOTOPOE MPOBEPSITCS 3HAYCHUE CTOJIONA.

UroObl ynanuth orpanudeHue ucnomnbiyercs Beipaskenne DROP CONSTRAINT:

ALTER TABLE table name DROP CONSTRAINT constraint name;

Orpannyenue Ha cToJ0€M, BO3MOKHO OTKJIIOUUTH MPH oMo Beipaxkenus: DISABLE
CONSTRAINT:

ALTER TABLE table name DISABLE CONSTRAINT constraint name;

Moxno ucnomnb3oBath ca10Bo CASCADE mnocie DISABLE CONSTRAINT uyTo0b1 OTKIFOYUTH
BCC OTPaHMYCHHUsS, KOTOPhIC 3aBHCAT OT OrpaHMYeHUs: COnstraint name. MoKHO HCIOJIB30BaTh
CASCADE mpu OTKIIOYEHWH OTpaHWYECHHUs IMEPBUYHOTO KIFOYa, KOTOPOE SIBIISIETCS YacThIO
BTOPUYHOTO KJTFOYA B IPYrou Tabinuiie.

YpaneHue tTabnuy ¢ nomolubto onepatopa DROP TABLE.

Korna tabnuia Gomnblille HE HY)XHA, €€ MOKHO yIalIUTh. Y JAISIOTCS M cama Tabnuia u
BCE 3alKCH, XpaHAIIMEecs B HEH, a MPOCTPAHCTBO, BBIIEICHHOE IJ TaONHIIbI, CTAHOBUTCS
JOCTYITHBIM JUTS IPYTUX 00beKkTOB 0a3bl JaHHbIX. CuHTakcuc DROP TABLE ouens mpocr:

DROP TABLE tablename;

Kak u 6onpmmucTBo DDL omeparopoB, uroObl Tabnuia Oblia yaajneHa, M0JIb30BaTelb,
BBINOJIHSAOLINH JAaHHYIO ONepalHio, JOHKEH UMETh COOTBETCTBYIOIINE PUBUIIETHH.

N3meHeHne nmexun tTabnuy ¢ nomolbto onepatopa RENAME.

Omneparop RENAME ouens npoct. VImst TaGnu1ibl 10KHO OBITH H3MEHEHO Ha HOBOE UMS
IIPU 3TOM CBSI3HM C JIaHHOW TabmuIeil Opyrux oObEKTOB, TaKUX KaK HMHJIEKChI, aBTOMAaTUYECKU
KOppeKTupytoTcs. CHHTaKCHUC BBITISAUT CIEAYIOUIIM 00pa3oM:

RENAME old tablename TO new tablename;

Hanpumep, xommanust CKOTTa MPOU3ZBOIUT pa3AelieHHE COTPYAHHKOB HAa KAaTETOPHUU:
MOCTOSIHHBIE M ¢ TI0YacoBO# oruiatoil. [lo 3Toit nmpuunHe noKHA OBITH CO3/1aHa HOBas TabiIuIa
EMP_HOURLY_TEMP, a crapas EMP_HOURLY nmomkra OBITH TIepeIMEHOBaHA Ha
EMP HOURLY PERM:

RENAME EMP HOURLY TO EMP HOURLY PERM;



Buumanue 1ro0bIe CCBUIKH Ha TEPEMMEHOBAHHYIO TaOIHIly B IPOTPAMMHOM KOJI€ (TaKOM Kak
C++) i B xpanumbix SQL ckpunrtax AOJKHBI ObITh BPYYHYIO H3MEHEHBI.

YnaneHne Bcex CTPOK Tabnuubl C MOMOLLbI onepaTopa
TRUNCATE.

C Touxm 3penust nomp3oBarenerr omeparop TRUNCATE odenp moxox Ha omepaTop
DELETE. O6a oneparopa ynanstoT 3anucu u3 tabauibl. OCHOBHAsS pa3HUIIA COCTOUT B TOM, YTO
npu ucnoibzoBanun DELETE wMoxxHO ynansate crTpoku BbiOOpouHO. Taxke oneparop
TRUNCATE pa6otaet HamHOTO ObICTpee. OTHAKO C TOUKU 3PEHUS A IMHHUCTPATOPOB ONIEPATOPHI
TRUNCATE u DELETE ouens otnmmuatotrcs. Oneparop TRUNCATE ounmiaer Bce nmpocTpancTBo
ylajieHHbIX cTpok. IIpocTtpaHcTBO 3amuceil, ynaneHHbix omnepatropoM DELETE, ocranercs
pacripenielieHHbIM 32 TaOnumed, u B OyaylieM MOXeT ObITh TOBTOPHO HCIIOJIb30BaHO
oneparopamu INSERT. Taxxe omepatop TRUNCATE Henb3s OTMEHUTH, B TO BpeMsl Kak
DELETE moxno otkaruts onepatopom ROLLBACK. Cunrakcuc onepatopa TRUNCATE ouenb
POCT.

TRUNCATE TABLE tablename;

Hanpumep, B 0a3ze pganHbix Koprnopauuu CKoTTa OAMH U3 pa3pabOTYUKOB
HeBHUMaTenpHO 3anmonHui Tabmunyy EMP_HOURLY 50000 3ammcelt u3 HempaBHIIbHOM
Tabnuiel. PazpaboTynk moHs1, 4To ucnoib3oBanue oneparopa DELETE pemmwr a1y nmpobiemy,

OJJHaKO aJMHUHHUCTPATOp 3aMHTEPECOBAaH B IPOCTPAHCTBE, KOTOpOE OyAET BOCCTAHOBJIEHO.
[Toatomy ucnons3oBanue TRUNCATE siBnsieTcst TydiiM perieHueM.

TRUNCATE TABLE EMP_HOURLY;
Twunbl ganHbIX B ORACLE
Tune! nagaeix B8 ORACLE nensarcsa na:

*  MPOCTHIC
*  KOMIUIEKCHBIE
*  OOBEKTHEBIE

ITomumo 3toro B ORACLE B0o3MO0OkHO co31aBaTh COOCTBEHHBIE TUIIHI JaHHBIX.

Tun maHHBIX OnucaHue TANA

CTpoka nepeMeHHOH JUIMHBI C MaKCHMAaJbHBIM Pa3MepOM
BSize 0AlTOB WJIM CHMBOJOB. MaKCHMalIbHBIH pa3zmep
VARCHAR2(size [BYTE | cocrasiszeT4000 6aliTOB MM CHMBOIIOB, MHHHUMAIbHbIH—
CHAR]) 1 Gaiit wnu cumBon. J{ns sToro THma ykaszaHHe pasmepa
obsizatensHO. CnoBoBYTE ykaseiBaer, uTo pasmep
ykaszad B Oaiitax, aCHAR — B cuMBoax.

Crtpoka mepeMeHHOW ONMMHBI moanepkuBatoniasUnicode
pa3MepoMm Bsize cuMBOJIOB. KommuecTBo OalTOB iist
NVARCHAR2(size) XpaHEeHUs] OJIHOTO CHMBOJIA MOXET BO3pacTaTh B JBa pasa
st konupoBkUAL16UTF16, u B3 paza nusUTES.
MaxkcumanbHsIi pazmep coctaBiset4000 6aiiTos.

Yucno numeetprecision p (TouHOCTH) uscale s (Maciirad)
Pasmep tounoctu konebnercs orl m038. MacmTad
NUMBER[(p[,s]) ] MoxeT KojebaTbes oT-84 nmol27. O0a ymcna SIBISIOTCS
necstuuHbiMA dnciaamMu. TUNNUMBER umeer pasmep ot
1 1022 Gaiir.

Moxrun tunaNUMBER umeromuii Toaskoprecision p
(rounocts) TunFLOAT BHyTpu 0a3bl JaHHBIX
FLOAT [(p)] npencrarisercss kakNUMBER. TodHOCTh MOXeET
kosiebareest orl 10123 mudp. TunFLOAT umeer
pasmep otl 1022 GairT.

CHUMBOJIBHBIE TAHHBIC TIEPEMEHHOM JITUHBI pa3MepoM 102
LONG I'b, nmu2
31




-1 Gaifr. OGecnieunBaeT 0OpaTHYIO
COBMECTHMOCTb.

DATE

[Hata, nuamazoH kKoTopoi HaumHaeTrcs oTl sHBapsi4712
royia A0 H.3. U 3akaH4mBaeTcsa3 1 gexadbpem9999 roga H.3.
@®opmaT AaThl [0 YMOIYAHHUIO 3aJaeTcsl MapaMeTpoM
NLS DATE FORMAT wunu HesBHO mapameTpoM

NLS _TERRITORY. Hmeer ¢ukcupoBaHHBIA pazmep’
6aitroB. TunDATE conmepxuT Kak aaty, Tak ¥ BpeMs, T.e.
MoJIsA: TOMA, MecAl, JIeHb, 4ac, MMUHYTHl U ceKyHIsl. He
MMeeT APOOHBIX 3HAUCHUH 7151 BPEMEHHBIX 30H

BINARY_FLOAT

32-0uTHOE YHCIIO ¢ IUIaBaKoLIed TOYkoil. 3aHnmaerd
OaiiTta.

BINARY_DOUBLE

64-0uTHOE YHCIIO C IUIABAIOIEN TOYKOM. 3aHMMaers
OaiToB.

TIMESTAMP
[(fractional_seconds_precision)]

Tun JaHHBIX, COJEpXkallUi Kak TOJ, MEecAll U JeHb B
KadyecTBE 3HAYCHUS NaThl, TAK M Yac, MUHYTHI U CEKYHIIbI B
KadecTBE 3HAYCHUS BPEMEHH, TIE YHUCIIO

fractional seconds_precision yka3pIBaeT CKOJBKO IOJEH
CeKyHZbl B (opMare BPEMEHH.

fractional seconds_precision MOXeT IPUHUMATH 3HAYCHUC
o010 109, Mo yMonuaHuiO HUMeeT 3HaueHue6. Popmat
BPEMEHM U JaThl 10 YMOJYAHUIO 3aBHCUT OT 3HAYCHUS
napamerpaNLS TIMESTAMP FORMAT wunu HesiBHO
ot mapamerpaNLS TERRITORY. Mmeer pazmep o17 no
11 OaiiT, B 3aBHCHMOCTH OT pa3Mmepa
fractional_seconds_precision. TunDATE comepxut Kak
JaTy, Tak U Bpems, T.e. TMOJIS: TOJ, Mecsl, ACHb, 4ac,
MHUHYTHI U ceKyHAbl. He nMeeT BpeMeHHbIX 30H

TIMESTAMP [(fractional _
seconds)] WITH TIME ZONE

Janueid o Takou ke, kak ”IIMESTAMP, 3nadenue
JAaTbl 3a1a€TCd C BPEMCHHBIMH 30HAMMU. Pa3Mep
¢bukcupoBaHHbIH— 13 Gaiir.

TIMESTAMP [(fractional _
seconds)] WITH LOCAL TIME
ZONE

Pacmmmpennsiit popmatTIMESTAMP, umerormmii
CIIEIYIOIINE UCKITFOUCHUS:

m PopMmaT JaThl HOPMAIM30BaH B COOTBETCTBUH C
3HaYeHHEM BPEMEHHBIX 30H CepBEpa.

m Korga 3HaueHuwe patbl nosyvyeHo M3 6asbl AaHHbIX,
MOJIb30BATENIM BUIAT ATy BO BpPEMs CE CECCHHM B
COOTBETCTBHHM C UX BPEMEHHOHN 30HOM.

®opmaT BpeMEHHM M JaThl [0 YMOJIYAHUIO 3aBUCHUT OT
3HaueHus napamerpaNLS TIMESTAMP FORMAT nnn
HesBHO oT mapaMerpaNLS TERRITORY. Pasmep or7
noll Gaiit.

NTERVAL YEAR [(year_
precision)] TO MONTH

XpaHUT mepuoJ BPEMEHH B Tofax, Mecflax, riaeyear
precision — komu4ecTBo 1Mdp coaepxaiiuxcs B nosiedate.
[Ipunumaer 3Hauenuss ot0) 709, MO YMOIYAHHUIO2.
Pasmep pukcupoBaHHbIA— 5 GalT

INTERVAL DAY
[(day_precision)] TO SECOND
[(fractional_ seconds)]

XpaHI/IT nepuoJ;, BpEMEHU B [JHAX, Hacax, MHUHYyTax U
CeKyHJax, Tlie:

mday_precision — MakcMmanbHOe Koanyectso UMop B
noneday Tunadatetime. [Ipuaumaer 3nauenus or0 109.
mfractional_seconds_precision — uncno, cocrosuiee m32
UQp, MOKa3bIBAIOIIEe KOIUYECTBO JIOJIEH CEKYHJI IOJIs
second. [lpuaumaer 3HaueHus or0 109, MO0 yMOIYAHHIO
6. Pazmep puxcupopanasii— 11 6aift.

HeoOpaOotanHbie OMHApHBIC TaHHBIC JUIMHOMSIZE OaWT.

RAW(size) MaxkcumanbHbelii pazmep coctaBisaet2000 OaiT.
[TapameTpsize gomKeH OBITh yKa3aH sBHSIM 00pa3oM.

LONG RAW HeoOpabotannsie ?I/IHapHLIe JAHHBIE TIEPEMEHHOW JITUHBI
pasmepom o2 ['6aift.

ROWID 64-OuTHasi CTpOKa, NMPENCTABISIONIAsS YHUKAJIBHBIH ajpec




CTPOKH B ee Tabmuie. DTOT THI JaHHBIX B OCHOBHOM
MpeIHA3HAYCH JIIs 3HAUCHHUM, BO3BPAIIACMbBIX IICEBIO
cron6rroMROWID.

UROWID [(size)]

64-OuTHast CTpOKa, MPEACTaBJISAIONIas YHUKAJIbHBIA aapec
CTPOKH B ee WHAeKCcHpoBaHHOW Tabmune. [lapamerpsize
yka3piBaeT pasmep cronbima tTunaUROWID.
MaxkcnmanpHas ;ymHa4000 OaiT.

CHAR [(size [BYTE | CHAR])]

CuMBOIIbHBIE TaHHBIE (PUKCHPOBAHHON IJTMHBI BSiZe OAlT
WM CUMBOJIOB. MakcumanbHblidi pazmep2000 OalT wnn
CHUMBOJIOB. MUHUMAaJbHBIA pa3Mep U pa3Mep IO
ymomganuio coctaBisiior]l Oaiit. BYTE nCHAR wnwmeror
Takoe K€ TpeJHa3HAaueHHEe, KaKk U B THIIE JAHHBIX
VARCHARZ2.

NCHAR([(size)]

CuMBOIIbHBIE NTaHHBIE (PUKCHPOBAHHOW IJIMHEBI BSize
cuMBojioB. KonmmdectBo OaiiT MokeT OBITH B JIBa pasa
oompme ans koaupoBkMALIOUTF16 u B Tpu paza— mis
UTF8. MakcumanbHas JJIMHA OTNPEACTIACTCS
HallMOHAJIbHOW KOJMPOBKOM, C MaKCHUMaJbHBIM pPazMepOM
B2000 OaiiT. MUHHMMAaNBHBIN pa3Mep W pa3Mep Mo
YMOJIYaHUIO COCTaBISIIOT] OaiiT.

CLOB

Bonpimme oOBEKTHI, comepsKaliue OIHO HIIH
MHOTOOalTHBIE cHMBONBI. MMmeer kak (UKCHPOBaHHYIO,
TaKk U INEPEMEHHYIO [UIMHY. MakCUMAasbHBIH pasMep
(4I"Gaiit-1)*(Pa3mep Gsioka 6a3bl JaHHBIX).

NCLOB

Bonpime oOBEKTHI CUMBOJIOB, COIEPIKAIME CHUMBOJIBI
Unicode. Nmeer kak (hUKCHPOBaHHYI, TaK H

NEepeMEeHHY0  JuiMHy. Makcumanbhblii  pasmep(41 0aiiT-
1)*(Pa3mep Omoka 0a3wpl JMaHHBIX). XPaHWUT JaHHBIE B
HallMOHAJIIBHOW KOAUPOBKE.

BLOB

Bonbime oObeKTHl OMHAPHBIX JaHHBIX. MaKCHUMabHBIHI
pasmep(416aiit-1)*(Pa3mep O0ka 6a3bl JaHHBIX).

BFILE

ComepXHUT CCBUIKY Ha OONbIIoW OWHApHBIN (aii,
XpaHamuiics BHe 0asbl MaHHBIX. llogKimrodyaeT BHEUTHHHA
MTOTOKOBBIM JOCTyIl JJi1 BHCHIHCTO ITOCTOAHHOI'O
XpaHeHusi (ailioB Ha cepBepe 0a3bl JaHHBIX.
MaxkcumainbHsbIi pazmep4 I'0aiT

Bomnpochb! k Jiekummn

1. Yro 3Haunt ab6peBuarypa DDL?

2. Kaxk co3maercst Tabnmria ¢ momorpo oreparopa CREATE?
3. Kakwe tums! nanasix B ORACLE BeI 3HaeTe?

4. Kakvie THIIbI JaHHBIX BXOIIT B OOBEKTHBIE THIIBI?

Kesun Jlynu, Mapien Teppo «ORACLE 9i. HactonbHast KHHra aIMUHHCTPATOPAY H3/1.

CrMcok nenonb3yeMon JIMTepaTyphbl

«ORACLE Press» nepes. «Jlopu» 2004r. 750 ctp.

lan Abramson, Michael Abbey, Michael J. Corey, Michelle Malcher KORACLE
Database 1 1g. A Beginner's Guide» uza. «McGrowHill» 2008r. 415 ctp.

Towm Kaiit «ORACLE ans npodeccronanoB. Kuura 1. ApXxuTekTypa 1 OCHOBHBIE
ocobenHocTH.» u3a. «APressy» mepes. «/IuaCodtHOII» 2003r 672 cTp.

Jason Price «Oracle Database 1 1g SQL» uza. «McGrowHill» 2007r. 656 ctp.

Bob Bryla «ORACLE Database Foundations 10g» uzn. «SYBEX» 2004r. 349 ctp.




Jlekius 4 OO0bekThl LOB. IlpeacraBaenusi. Tabauubl. CrnenuaabHbie
npenukatbl SQL(IN, BEETWEEN , LIKE u ap.)

ILnan
1. IlpencraBnenus B ORACLE

2. Tabmuwr B ORACLE
3. Crnenmanpsable npeaukatel SQL

MpenctasneHns B ORACLE

Ilpeocmasnenue - 510 TabNMUIA, COJAEpKaIlas CTONOLBI, M OOpalieHue K HeMy
OCYILIECTBIISIETCS TOYHO TaK ke, Kak M K Tabmuue. OAHAKO OHO HE COAEPXKUT JaHHBIX.
KonuenryanpHO TMpEACTaBIEHUE MOMXKHO CUYMTAaTh MAacKOW, IIEPEKPBHIBAIOIICH OJHY WU
HECKOJIbKO TaOJNHIl, TaK KaK CTOJIOIBI MPEACTABICHUS COACPIKATCS B OJHOW MIIM HECKOJIBKHX
tabnumax. Ho gusnuecku npeacraBieHus He coAepkaT JaHHbIX. OnpeneneHue npeacTaBiIeHus
(BKiIOUAroIIee 3ampoc, Ha KOTOPOM OHO OCHOBAHO, pAacIloJIOKEHHE €ro CToJOLOB U
Ha3HAYEHHbIEC IPUBUIIETHH) COJEPKUTCS B CIIOBApE JaHHBIX.

[Ipu oOpaimeHnn K TPEACTABICHHIO OHO oOpamiaercss K TabiauiaM, Ha KOTOPBIX
OCHOBAaHO, M BO3BpaIllacT 3HAuCHHsI B (opMare W TMOPSJAKE, YKa3aHHOM B €r0 OIPEICIICHUH.
[TockonbKy C MpEnCTaBICHUEM HE CBS3aHO HEMOCPEICTBCHHO HHMKAKMX (M3UYECKUX JAHHBIX,
OHO HE MOXET OBITh POUHICKCUPOBAHO.

Hpe,[[CTaBJ'IeHI/IH JacCTO HUCIOJIb3YIOTCA IJISA obecneyeHnss 0€30IIaCHOCTH JAaHHBIX YPOBHHA
CTPOKH HUJIN CTOJ'I6LIa. HaanMep, MOJKHO ITPEAOCTABUTDH IOJIB30BATEII0 JOCTYII TOJIBKO K TAKOMY
OpeaACTaBJICHHUIO, KOTOPOC IIOKA3bIBACT U3 Ta6J'II/II_U>I JIMIb CTPOKH 3TOro IIOJIb30BATCIIA, HC
OTKpbIBAA IIpU 3TOM JOCTyIlIa KO BCEM CTpPOKaM Ta6J'II/II_ILI. Takum ke cIocoOOM MOIKHO
OrpaHU4UTb BUAUMBIC ITOJIB30BATCIICM CTOJI6IH)I.

Wnes npencraienust (VIEW) MpocTa: ONPEACTHTH 3alpoc, KOTOPBIM IMPEANoaracTcs
94acTO KCIIOJIb30BaTh, COXPAaHHUTh ero B 0aze manHbix Oracle u paspemuTh MoIb30BATEISIM
oOpamaTbCsi K HEMy IO WMMEHM, Kak K oObrdHOW TaOmuie. Korma momnp3oBarenb BBHIOMpAET
JaHHble W3 TpenacTaBieHusi, Oracle BBIMONHSIET COOTBETCTBYIOIIMN 3alpoc, OPraHU3yeT
pe3ynbTaThl TakK, KaK ONpPEJENIeHO B MPEJICTaBICHMM, M BbLIAET MX IOJb3oBaTento. Jlis
MI0JIb30BATEJIs MPE/ICTaBIEHUE BBITISIUT Kak TabJMIa, U3 KOTOPOi mocTynatoT AaHHele. O1HAKO
Ha CaMOM JieJie JaHHbIE MOCTYNAT Yepe3 NPEICTaBICHUE, U3 OJHOTO MM HECKOJIBKUX APYTUX
HUCTOYHUKOB.

3auem HYXXHBI Hpe,Z[CTaBJ'IeHI/IH? Ilo HeJIOMY pAay IIPUYIHH. B YaCTHOCTH, MMPCACTABIICHUA
IMAPOKO NPHUMCECHANOTCA I COCAMHCHUA HAHHBIX U3 JIBYX U Ooiee Ta6J'II/II_[ n BblJAa4YU HX
IIOJIB30BATCIIAM B BUAC OJHOI'O JICTKO YUTACMOT'O CIIMCKaA.

Hpe)ICTaBJ'IeHI/Iﬂ YaCTO UCIOJIB3YIOT:

* UYrtoObl moanepX uBaTh OE€30MACHOCTh, TMOCKOJBKY HHU TIO3BOJSIFOT OTPaHHYUBATH
JIMarna3oH CTPOK M CTOJIOIIOB, BO3BpAIa€MbIX IMOJIb30BaTeNsIM. Eciu BBl HE XOTHTE,
YTOOBI MOJIB30BATEIN BUIEIU CTOJOELl C 3apIulaTod M3 TaOJIMIbI JTUYHBIX JAHHBIX,
IPOCTO HE BKJIOYAHTE €ro B ompezeneHue mnpenactaBieHus. s monb3oBareneit
MPEJCTaBICHUS 3TOT CTONOEI He Oy/eT CyIiecTBOBaTh. To ke caMoe CHpaBeIuBO U
JUI CTPOK: BKJIIOUMTE B mpezactaBieHue koHcTpykimio WHERE, u Bo3Bpamaemsie
3anucu OyayT oT(UIBTPOBAHbI JTFOOBIM HYKHBIM BaM 00pa3oM.

*  UYroOBI CKpBIBaThH CIIOKHOCTH JaHHBIX. Hampumep, mpencTaBieHHE MOXET OBITh
OIIPEIETICHO COCJMHEHHEM - KOJMYECTBOM CTOJIOIIOB WJIM CTPOK B Pa3IMYHBIX
tabmumax. OQHAKO MpenCcTaBlIeHHe CKPhIBAeT TOT (pakT, uTo MHPOPMAIUS HA CaMOM
7e7ie IPOUCXOANT U3 HECKOJIBKUX TaOJIHII.

» Jlns ympolneHHWs WCIONB30BaHUS Uil TOJb30oBaTeneil. Hampumep, mpencraBieHHs
MO3BOJISIIOT TIOJIB30BATENSIM BHIOMPATh WHPOPMALUIO W3 HECKOJNBKUX TaOmuI 0e3



HEOOXOMMOCTH 3HAHHS KaK MPOU3BOIUTH COCTMHEHHE.

e Jlnst mpeacTaBieHus JAHHBIX B IPOCKIIUHU, HE TaK KaK OHHM PACIOJIOKEHBI B OCHOBHOM
O0aze ganHbIX. Hampumep, CcTONOIBI WM  TpEACTaBICHHWE MOTYT  OBIThH
MEPEMMEHOBAHbI, HE OKa3bIBasi BIUSHHS HA TaOJMUIBI, HA OCHOBE KOTOPHIX CO3/IaHO
MIPEICTaBIICHHE.

»  Jlns M30MMpOBaHUS MPUIOKEHUS OT BO3MOXKHBIX W3MEHEHHU B 0a30BBIX TaOJIMIIAX.
Hanpumep, mpejicraBieHne ONMpEIesieHO 3allpOCOM BBIOMPAIONIUM TPH CTOJIONA U3
YEeThIpEX CTOJOIOB TaOMWIBI, W B TAaONMWIly M00aBISAETCA MATHIA CTOJOEI, Ha
MPEJICTABJICHHE STO HE OKa3bIBACT BIUSHUS W BCE MPHIIOKEHHUS, paboTaromme ¢
MIPEJICTABICHUEM, TAKXKE HE MEHSIOTCS.

e Jlns mpeacTaBieHUs 3allpOCOB, KOTOPBIE MPOCTO HE MOTYT OBITH CJIeNaHbl 0e3
WCIOJIb30BAaHUs TPEJCTaBICHU. Hampumep, MmpencTaBiIeHUs KOTOPHIE COSAHHSIIOT
npencraBicHne ocHoBaHHoe Ha npenukare GROUPBY ¢ tabnumeit, wmm
MpeJicTaBIeHrEe KoTopoe o0beaunsier ¢ momombio oneparopa UNION mpencrasienue
1 TabJInILy.

» [lo3BonsieTr XpaHUTHh CIOXHEE 3amnpockl. Hampumep, 3ampoc MOXXKET HpPOH3BOJUTH
MPOCTPAHCTBEHHBIC BBIUUCICHUS C HHpopManueir w3 Tabmui. CoxpaHss TaKOM
3alpoc B KA4eCTBE MPEICTABICHHUS, BbI MPOU3BOINUTE BBIYMCICHUS KXl pa3 MpH
3aIpoce K MPeICTaBICHUIO.

ORACLE xpanuT npeacraBieHHs B CIIOBApe ONPEACIICHUs JaHHBIX B BUJE TekcTa. Korma
cceutaerech Ha npeacrarineHue B SQL Beipakennn, ORACLE:

1 OObemuHSET BBIpAXEHUE, KOTOPOE CChUIACTCS HA NPEACTaBICHHE, C  3alpoCcoOM
OIPEJICIICHHBIM B TIPE/ICTABICHUU.

2. Pazbupaer o0beMHEHHOE BhIpaKeHHE B 001IeH oomact SQL.

3. BebImonHseT BRIpaKCHUE.

Co3z0aHue u yoaneHue npedcmaegieHuil.

Metox co3maHus MPENCTaBICHUS - ATO cama mpoctora. HyXHO yKazaTh TOJIBKO HMS
npencrasienuss U omneparop SELECT, koTopeiii OyneT BBIMONHATBCA HpU OOpaLIEHUH K
MPEJCTaBICHUIO. BOTCOOTBETCTBYIOIINHCHHTAKCHUC:

CREATE [OR REPLACE] VIEW view_name AS oneparop SELECT;

OOparute BHUMaHUE, YTO 37ech npucyrcTByeT HOBBIN dnemeHT: ORREPLACE. On no3Bomser
CO3/1aBaTh HOBOE MPE/ICTABICHUE AAXKE TOI/1a, KOTJa MPEACTaBICHUE C YKa3aHHBIM NMEHEM yiKe
cymectByeT. (Pazymeercs, cyllecTByrollee IMPEACTaBIEHUE IIPU STOM IEPE3aNUChIBAETCS.)
VYaanuTe mNOpeAcTaBl€HUWE TaK K€ JIETKO, Kak M Tabmuiy (HO 3TO JIeHCTBUE MEHee
pa3pyLIUTENBHO, TOCKOJIBKY IIPEICTaBICHUE HE COJAEPKUT HUKAKUX JAaHHBIX; caMoe XyJllee, K
yeMy MOXeT NMPHUBECTH CllydailHOe yJalieHHe MpeACTaBlIeHHs - 3TO K HEOOXOAMMOCTH CO3/1aBaTh
ero 3aHoBo). Komanna, yansiomias npeacTaBieHle, IMEeT CIeAYON CHHTAKCUC!

DROP VIEW view_name;
Tabrnvubl B ORACLE

Tabnuysr NpeACTaBISIOT COOOW MEXaHHW3M COXpaHEHUs HWH(popMalMu B 0a3e JaHHBIX
ORACLE. Onu coaepxar (GUKCUpOBaHHBIM HaOOp CTOJIOLIOB, B KOTOPBIX OIHUCBHIBAIOTCS
aTpuOyThl O0BEKTa, C KOTOPBIM 3Ta Tabimuma pabortaer. Y KaxJIoro croyidla ecTb UMsS U
YHHUKAJIbHBIE XapaKTePUCTUKH.

Cronbern xapakTepu3yeTcsi TUIIOM JNaHHBIX W JuHOW. s cronbmo tuma NUMBER
MO>KHO 33aTh JOTIOJIHUTENIbHbBIE XapaKTEePUCTUKN TOYHOCTH U MaciuTaba. ToYHOCTH omnpenensier
gucino 3Havammx Iudp. Macmrabd Mmoka3blBaeT MECTO JAECATHYHOW Touku. OmnpeaerneHue
NUMBER (9.2) noka3biBaet, 4to B mosie cToilua XpaHuTcs Bcero 9 uudp, 1Be U3 KOTOPHIX
pacrojararoTcs crpaBa OT AECITUYHOM TOYKH. TOYHOCTH MO yMonyaHuio - 38 1mudp; kpome
TOr'0, 3TO MAaKCUMAJIbHO BO3MOXHAasl TOYHOCTb.



Tabmuupl, npuHamiexkamue SYS, HaA3bpIBAIOTCS TaOIUIAMU ClIOBapsi NaHHBIX. OHHU
coJZiepKaT CHUCTEMHBIH KaTaJor, C TOMOIIbI0 KOTOPOTO CHCTEMa YIpaBJsieT CBOM paboToil.
CrnoBapb JaHHBIX CO3JaeTcs HAOOPOM CLIEHApUEB KATaJOTroOB, IPEIOCTAaBIISIEMBIX CHCTEMOMN
ORACLE. Ilpu xaxo0if ycTaHOBKE MJIM MOJAEPHHM3ALMU 0a3bl TaHHBIX HEOOXOAMMO 3aIycKaTb
CIICHApHUH, CO3/AOLINE MM MOJU(PHUIUPYIOMIME TaOIUIBl clIoBaps AaHHBIX. [Ipu ycraHoBke
HOBOM BO3MOXXHOCTM B 0a3y JaHHBIX MOXET IOTpeOOBaThCs 3allyCK JOIOJIHUTEIbHBIX
CLIEHapueB Kartajora.

TaOnuisl CBA3BIBAIOTCS IPYT € IPYroM depe3 obmue cToidubl. ba3a gaHHBIX peanu3yer
3TH OTHOIIEHHUS C MOMOIIBI0 TaK Ha3bIBA€MON CCBUIOYHON IeocTHOCTH. [Ipu mcmonb30BaHuU
00BEKTHO-OpHEHTHUPOBAHHBIX BO3MOXKHOCTEH ORACLE cTpoku MOXXKHO CBSI3bIBaTh JPYr C
JpYyroM IpH MOMOUIM BHYTPEHHUX CCBUIOK, Ha3blBaeMbIX HIeHTHU(]HKaTopamu o0bekre Ha
ypoBHE 0a3bl [aHHBIX CCBUIOYHAS [EJIOCTHOCTh pealu3yeTcsi IyTeM HCIOJIb30BAHUS
OTpaHUYCHUH.

Bpemennvie maonuyol.

[Tomo6HO perynsipHoi TabnuIle BpeMeHHas TaOiauIa SIBISETCS MEXaHM3MOM XpaHEHUs
naHHbIX B 0a3ze nanHpix ORACLE. Bpemennas Tabimia COCTOUT U3 CTOJIONOB, UMEIOIINX THITHI
JaHHBIX W JUIMHY. B oTiuuue OT peryispHOW TaOJHIIBI ONMUCAHWE BPEMEHHOW TaOJIHIIBI
COXpaHSETCs, HO JIaHHbIC, BHECCHHBIC B TaOJIMIly, OCTAIOTCS B HEH BO BpEMs ceaHCa WIH BO
Bpems Tpan3akiuu. Co3laHHe BpPEMEHHON TaONMIBI B KadyecTBE TIJIOOATBHON BpPEMEHHOM
TaOIUIBl 00ECIIeYnBaeT Il BCEX CEAHCOB, MOJICPKUBAIONINX COEJAMHEHHE C 0a30d JaHHbIX,
BO3MOYKHOCTh BUJICTh JIAHHYIO TAOJUILY U MOJI30BaThCs €0. BO BpeMsi KOJUIGKTUBHBIX CEAHCOB
BO BPEMEHHBIC TaOJIHMIIBI MOYXKHO BCTABJISITh CTPOKH JaHHBIX. OTHAKO KaXas CTPOKA JAaHHBIX B
Ta0JIMIIe BUHA TOJIBKO ISl TOTO CEaHCa, KOTOPBI BCTABWII ATy CTPOKY.J[aHHEIE, coepiKanuecs
BO BPEMEHHOH Ta0JMIEe, OTHOCATCSA JHOO K CeaHcy, TM00 K TpaH3aKIUH, B 3aBUCUMOCTH OT
KJIIIOYEBBIX CJIOB, KOTOPBIC UCIIOJIB3YIOTCS B KOHCTPYKIIMKA ON cCOMMIt 110 OTHOIICHHUIO K JaHHOU
BpeMeHHoM Tabsuie. MokHO ykazaTh 0N commit delete rows wim on commit preserve rows.

Bpemennbie Tabuuisl noctynibl HaunHas ¢ ORACLESI, u obecnieunBaroT CpeicTBO
MTOMEIIEHUS PEe3yIbTaTOB B Oydep min Habop pe3ysIbTaToB, KOT/Ia BO BPeMsl TPAaH3aKIIHMH WITH
ceaHca MPUIIOKEHUE JOHKHO BBIMOIHUTH HECKOJIbKO oniepaTopoB DML. Orpannuenus

Bnoosicennvie maﬁﬂul{bl U U3BMEHAeMblE MaACCUBDL.

Brnoxxennas Tabmuma - 3To crtomben (CTONOLBI) TaONHUIBI, COAEPXKAIIUN HECKOIBKO
3HaueHU B OJHOW cTpoke. Hampumep, ecnu yenoBek MMeeT HECKOJBKO a/JpecoB, B TaOJuLe
MOYHO CO3[IaTh CTPOKY, COJCPIKAIIYI0O HECKOJIBKO 3HaUeHUH yisi cTosoma Address u ToJbKo 1o
OTHOMY 3HAUEHHWIO JJISi OCTAIbHBIX CTOJOIOB. BiioskeHHBIE TaOJMHMIBI MOTYT COJEpXkKaTb
HECKOJIBKO CTOJIOIIOB M HEOTPAaHMYEHHOE YHCIIO CTPOK. J[pyruM THUIOM COOpPHBIX KOHCTPYKIIMA
SBIISICTCA U3MEHSEMbIIl MacCUB, B KOTOPOM YHCIIO CTPOK OTPAHUYEHO.

Hcnonb30BaHWe Kak BIIOKEHHBIX TaONUIl, TaK M H3MEHSEMBIX MAacCHBOB Tpedyer
Moaudukanmu cuaTakcuca SQL, mpumensieMoro Ais 10ocTyna K JaHHBIM. B 11e10M oTHOIIEHUS
MEXAYy TaHHBIMU BIIO)KEHHBIX TaOIUI] MOXXHO CHUMYIHUPOBATh C TOMOIIBIO PENSIIMOHHBIX
TaOJIHIL.

SQL omepatopsl TO3BOJSIOT OrpaHUYUBATH  BBIOMpaeMble CTPOKH, KOTOpbIE
COOTBETCTBYIOT WIA0JIOHY, CIIUCKM 3HAYEHHUH, COOTBETCTBYIOILIUE OIPEICIEHHOMY JAHANa3oHy
WM MycThle 3HaueHus. Oneparopsl npecTaBieHsl B Tabuuie 4.1

Omneparop Onucanue
LIKE [IpoBepsieT COOTBETCTBUE CTPOKH 33/IaHHOMY IIA0JIOHY
IN [IpoBepsieT 3HaueHNe HA IPUCYTCTBUE B CIIUCKE
BETWEEN IIpoBepsieT 3HaUE€HUE HA BXOXKJICHHUE B IMANIa30H
IS NULL [IpoBepsieT, ABNSETCS I 3HAYCHHUE TTYCTHIM




IS NAN IIpoBepsier, sBiseTCA 1M 3HAYEHUE HE YUCIIOBBIM 3HAYCHUEM

[IpoBepsieT, sBisercs nu 3HaueHue 6eckonednbiM BINARY _FLOAT wnu

ISINFINITE | BINARY_DOUBLE

Taonuya 4.1 Onepamopur SQL

Mosxno Taxxke ucronb3oBatb NOT st Toro 4rodbl U3BMEHUTH 3HAYEHHE OIepaTropa Ha
o0OparTHoe, HalpuMep:

NOT LIKE
NOT IN
NOT BETWEEN
ISNOT NULL
IS NOT NAN
IS NOT INFINITE
Omnepatop LIKE moxer 651Th ncnionbs3oBan B Beipaxkenun ¢ WHERE st moncka cTpok,

COOTBETCTBYIOIUX madony. [11a0ioH 3a1aBaTh MOKHO, HCIIOIB3YsI KOMOWHAITNIO CUMBOJIOB
andaBuTa U JBYX CHECIHAIBLHBIX CUMBOJIOB:

() HwxHee noguepkuBaHue yKa3bIBaeT HA CHMBOJI B YKa3aHHOM MO3ULIMU
(%) IlporeHT yka3piBaeT Ha J11000€ KOTMYECTBO CHMBOJIOB B TTO3UIIUH.

Hanpuwmep, paccmoTpum cnenyromuii mabdmon: ' 0%’

Hwxnee moguepkuBanue () COOTBETCTBYET JIOOOMY CHMBOJTY B IIEPBOU IMO3UIINH, (O)
COOTBETCTBYET OYKBE «0» BO BTOPOM MO3ULIMH, U POLEHT (%) COOTBETCTBYET JIFOOBIM
cUMBOJIaM Tociie «o». Caenyroumii 3anpoc ucnosbsyer oneparop LIKE nns noucka B Tabnune
CUSTOMERS ctpok B cronbue FIRST_NAME, cootBercTtByromux mabdiaony ' 0% "

SELECT *
FROM customers
WHERE first name LIKE ' o%';

CUSTOMER ID | FIRST_NAME | LASTNAME DOB PHONE
1 John Brown 01-JAN-65 |800-555-1211
5 Doreen Blue 20-MAY-70

Oneparop IN ucnons3yercs B Belpaxkenusix ¢ WHERE ans nonydyenus ctpok, 3HaueHUs
KOTOPBIX BCTPEYAIOTCA B CIHCKE XOTs Obl pa3. Cleayromniuii 3ampoc BbIOMpaeT CTPOKU H3

Tabauya 4.2 Pezynomam svinonnenus 3anpoca c¢ LIKE.

tabmuiel CUSTOMERS, rae 3nauenus cronoua CUSTOMER_ID paBubi 2, 3 win 5:
SELECT * FROM customers WHERE customer id IN (2, 3, 5);

CUSTOMER ID | FIRST NAME | LAST NAME DOB PHONE
2 Cynthia Green 05-FEB-68 | 800-555-1212
3 Steve White 16-MAR-71 | 800-555-1213
5 Doreen Blue 20-MAY-70

Tabauya 4.3 Pezynomam evinonnenus onepamopa IN.

Omneparop BETWEEN wucnonssyercss B Boipaxkennn WHERE ans nmomyuyenus crpok,
3HA4YEeHHUs1 KOTOPBIX JIeXKAT B 33JaHHOM Juana3oHe. J[nana3zoH BKIIOYAET HAYAJIbHOE U KOHEYHOE
3HadyeHue. Crnenyronmii 3anpoc ucnois3yer oneparop BETWEEN s momydenust crpok us

tabmuipl CUSTOMERS, y xotopsix 3nauenue cronoua CUSTOMER_ID naxonutes B Ananasone
or 1 go 3.

SELECT * FROM customers WHERE customer id BETWEEN 1 AND 3;

CUSTOMER ID | FIRSTNAME | LASTNAME DOB PHONE
1 John Brown 01-JAN-65 | 800-555-1211
2 Cynthia Green 05-FEB-68 | 800-555-1212




3 Steve White 16-MAR-71 | 800-555-1213

Tabauya 4.4 Pezynomam evinoanenus onepamopa BETWEEN.

Bomnpoce! k Jiekuyn

1. Yro Takoe npencrapnennst B ORACLE?

2. JIyist 4eTro OHU HCTIONIB3YIOTCS ?

3. Kakum o6pazom opranmuzyrorcs tadauiei B ORACLE?
4. KaxoB0o Ha3HAYCHHE CTICITUATIBHBIX MpemKaToB SQL.

CrMcoK Benosb3yeMon JIMTepaTyphbl

Kesun JIynu, Mapien Teppo«ORACLE 9i. HacronbHast KHATa aIMUHHCTPATOPa) 3.
«ORACLEPress» nepes. «JIlopu» 2004r.750 cTp.

lan Abramson, Michael Abbey, Michael J. Corey, Michelle MalcherkORACLE
Database 1 Ig. A Beginner's Guide» uza.«McGrowHill» 2008r.415 crp.

HCKHI/IH 5 TeOpeTl/IKO-MHO)KeCTBeHHI)Ie onepamum:. COeAMHECHHUE, Oﬁ’l)e}II/IHeHI/Ie,
BBIYUTAHUE, I€KAPTOBOC NIPOU3BECACHUC.

Ilnan
1. Teoperuko-mHoxxecTBeHHBIC onepannu ORACLE

2. Coenunenust B ORACLE
3. HexaptoBoe nmpousBenenue B ORACLE

TCOp CTUKO-MHOKCCTBCHHBIC OIICPpAIINH.

B ORACLE xak u mro6oii apyroii pensimuonnoir CYB/] moanepxuBaroTcst ciaenyromue
BUIbI TCOPETUKO-MHOXKXCCTBCHHBIX onepalmﬁ:

* COeIWHEHHE;
* JIEKapTOBOE MPOMU3BEICHUE;
* 00beauHEHHE;

* BBLIUHMTAHUE;

* TMepecedyeHue.

Coemunenus B ORACLE.

Cxembl 0a3bl JaHHBIX OOBIYHO cojiepXkaT Oojee 4eM OJAHY TaOJUIly, KOTOpbIE XpaHST
pasnuuHble JaHHble. Hampumep, cxema «Store» wumeer TaONUIbl, KOTOpPbIE COZAEpKaT
uHbOpMalMIO O KIHEeHTaX, MPOJyKTaxX, paboTHHKax W Ap. Bce 3ampocel, Mmoka3aHHbIE B
NPEbIIYIINX JEKIUAX, 3alpalliiBald U BBIBOJWIN HH(OPMAIIMIO TOIBKO U3 OAHOM Tabnuikl. B
PEATIbHOCTH K€ HEOOXOAMMO 3allpalliiBaTh U MOIy4aTh HH(POPMALIMIO U3 HECKOJIBKUX TaOJIHII.

[Ipumepsl coenuHeHuit O6yaem paccMmarpuBaTh Ha Tabnuuax «IIponykTe» u «Tursl
MIPOTYKTOB.

PRODUCT TYPE ID NAME
Book
Video
DVD

CD

Magazine

gl N

Taonuya 5.1 « Tunst npodykmosy» (product_types).



PRODUCT ID | PRODUCT_TYPE_ID NAME DESCRIPTION PRICE
A Science
1 1 Modern description of 19.95
modern science
2 1 Chemistry Introduction to 30
Chemistry
3 2 Supernova A star exp|odes 25.99
4 2 Tank War Action movie about 13.95
a future war
5 2 Z Files 49.99
6 2 2412: The Return 14.95
7 3 Space Force 9 13.49
8 3 From Another 12.49
Planet
9 4 Classical Music 10.99
10 4 Pop3 15.99
11 4 Creative Yell 14.99
12 null My Front Line 13.49

Tabauya 5.2 «IlIpooyxkmer» (products).

Hanpumep, He0OX0MMO MOTYYUTh Ha3BaHHUE MPOIYKTA U Ha3BAaHHUE THIIA IPOIYKTA MO
Homepom 3. Hasanme mpoxykra xpanurcs B Tabmuue «[Ipogykrery PRODUCTS B cronbue
NAME (tab. 5.1), a na3Banue tuma npoaykra B cronoue NAME TaGmunpt « TUnsl TpoayKTOBY
PRODUCT _TYPES (ta6. 5.2). Tabmunsr PRODUCTS u PRODUCT_TYPES csizans! apyr ¢
npyrom depe3 BropuuHblid kKiaod PRODUCT _TYPE_ID; cromoennr PRODUCT _TYPE_ID
(Bropuunbrii kmou) tabmumsl PRODUCTS ykassiBaer Ha cronberr PRODUCT_TYPE_ID
(Bropuunsrii kimrou) Tabmuiel PRODUCT _TYPES (nmepBuunsbiii krrod). Cienyromuid 3ampoc
BeiBOUT NAME 1 PRODUCT _TYPE_ID u3 ta6mist PRODUCTS ¢ Homepowm 3:

SELECT name, product_type id
FROM products
WHERE product id = 3;

NAME

PRODUCT _TYPE_ID

Supernova

2

Taobnuya 5.3 Bvi600 nazeanus npodykma u muna npooyKma noo Homepom 3.

Cnenyromuii 3anpoc BeBoauT ctoiderr NAME u3 tabmuner PRODUCT_TYPES ¢

HOMEpPOM 2:

SELECT name FROM product types WHERE product_type_id= 2;

NAME

Video




Puc. 5.4 Bv1600 nazeanus muna npooykma noo Homepom 2.

W3 sToro 3ampochl BBl y3HaeTe, YTO MPOAYKT 1oa HomepoM 2 - Video. B mpunmumne
HUYEro CJIOYKHOTO, HO HaM JIEHCTBUTENIBHO XOTEJIO0Ch Obl MOMYyYUTh HAa3BaHHE MPOIYKTa U THII
MPOJYKTA, UCHIOJB3YS OJUH 3anmpoc. MOXKHO cAenaTh 3T0, pealin3ys COeIUHEHUE IBYX TaOIHII.

UTOoOB! BBIMOJIHUTH COSAMHEHHUE HEOOXOAMMO BKIIOUUTH 00 TAOJHMIIBI B 3aIPOC MOCIIE
kimoueBoro cioa FROM u Brmrounth 00a cronbia u3z odenx tabmui B Beipakenne WHERE.
3anpoc OyIeT BBIMISIECT CICIYIOIUM 00pa3oMm:

SELECT products.name, product types.name
FROM products, product types
WHERE products.product_type id =
product_types.product_type_id
AND products.product_id = 3;

Coenunenue 3TO epBOe YCJIOBHE B BBIPO)KCHUU WHERE
(products  .product_type id = product_types .product type_id). OObuHO  CTONOIIBI,
HCIIOJIB3YIOIUECCA B YCIIOBUMU COCAHUHCHUS, SBJIAIOTCS ICPBUYHBIM KIIKOUYOM B OI[HOﬁ Ta6JII/ILIe u
BTOPUYHBIM - B Jpyroil. Tak kak omeparop (=) UCHOJIb3YETCSl B YCJIOBUU COEIUHEHMS, TAaKOE
COEIMHEHUE HU3BECTHO KaK IKeUedaleHmHoe coedunenue. BTopoe yciloBUE B BBbIpAXKEHUE
WHERE BbIOHpaeT npoayKThl ¢ HOMEPOM 3, KOTOPBIH HAC HHTEPECOBAI.

NAME NAME

Supernova Video

Tabnuya 5.5 Pe3zynomam coeounenus.

Buowt coeounenuii.
CylIecTBYIOT CEeAYIOLINE BUIbI COCIMHEHHI:
* BHyTpeHHHE COCUHEHUS;

* Bueninue COCIHUHCHMUA,
B 3aBucuMocTtu ot YCJIOBHS, KOTOPBIC UCIIOJIB3YOTCA IIPU COCANHCHNUU, PA3TIMYAIOT:

* DKBUBAJICHTHbIE COCIUHEHNS,
* HeskBHUBaNEHTHBIE COEAMHEHUSI.
» JlekapToBO€ NMPOU3BEICHHUE.

OT,[[eJ'IBHO MOXXHO BBIACIUTDb «CaMOCOCI[I/IHeHI/IH».

Buytpennee coenmHenme.



SetA SetB

Puc. 5.1 /lea muoscecmaa.

Ha puc. 5.1. IlpencraBneHsl aBa HE3aBUCHUMBIX MHOXecTBa naHHBIX A u B. O0a
MHOYKECTBa COJIep’KaT OJMHAKOBBbIE IeMEHTHl. Jlo Tex mop, MoKa Mbl HE CBSKEM 00a 3TH
MHOYKECTBa, OHU OyJ1yT HECBSI3aHHBIMH.

Ha puc. 4.2 Mbl BUIUM 3TH K€ MHOKECTBA, TOJIBKO [TOKa3aHO MEPECeYeHHE ITUX JIBYX
MHOkecTB. [lepeceuenne 3TUX MHOXKECTB Oy1eT SKBUBAJIEHTHO BHYTPEHHEMY COEIMHEHUIO.

SetA SetB

Puc. 5.2 Buympennee coeounenue.

BKBI/IBaﬂeHTHBIe COCANHCHUA TaKXE€ H3BCCTHHBI KakK HpOCTI)Ie COCOAUHCHUA WJIN
BHyTpeHHue. [l BbIOpaHHBIX [BYX WM TaOJHWI, BHYTPEHHEE COCIAMHEHHE BO3BPAIACT
pe3ynbTaT, B KOTOPOM OOWIUH CTONOel MeXAy JIOOBIMH JABYMs MapamM TaOlull HUMeeT
OJIMHAKOBOE  3HadeHHWe (paBHOE 3HAYEHHE). OKBUBAICHTHOE COCAUHEHHE  OOBIYHO
OCYIIIECTBISETCS MEXTy BTOPUYHBIM KJIFOYOM B OJHOM TaOJMIIE U MEPBUYHBIM KITIOYOM B JIPYTrOi
TaOIHIIE.

BHyTpeHHee COCTMHEHHE MOJYKHO BBITIOJHITH B COOTBETCTBUH co cranmaprom ANSI
SQL/86 cnenyromum odpazom:



SELECT columns FROM table 1, table 2 WHERE
table l.column 1 = tableZ.column 2

Bynyr BosBpaieHsl CTpoKH co cronbmamu columns u3 tabawmm table | u table 2, B
KOTOpbIX 3HadYeHue cronoma table |. column_I paBuo 3nauenwuro table_2 . column_2.

Hanpumep ciienyronuii 3arpoc BIBOJUT IPOAYKTEI U Ha3BaHUS UX THUIIOB, COPTUPYS 110
HAa3BaHUIO IIPOAYKTA.

SELECT products.name, product types.name FROM
products, product types WHERE
products.product type id =

product types.product type id ORDER BY
products.name;

NAME NAME
2412: The Return Video
Chemistry Book
Classical Music CD
Creative Yell CD
From Another Planet DVD
Modern Science Book
Pop3 CD
Space Force 9 DVvD
Supernova Video
Tank War Video
Z Files Video
2412: The Return Video

Tabnauya 5.6 Pesyromam coedunenus maoauy products u productjtypes.

[Mponykt ¢ HazBanuem «My Front Line» He Obu1 BbiBeneH. 3HaueHue producttypeid mis
ATOTrO MPOAYKTHI paBHO NUll, U ycioBHe coeAMHEHNUS HE BBIBOJHUT CTPOKY.

MOKHO TaK)ke MPOU3BOIUTH COoeMHEeHNs cormacHo ctanmapty ANSI SQL/92:
SELECT columns FROM table 1 [INNER] JOIN table 2
ON table l.column 1 = table2.column 2

Torna Ham npumep OyJeT BBITJISAAETh CIEIYIOIUM 00pa3oM:

SELECT products.name, product types.name
FROM products INNER JOIN product types ON

products.product type id = product types.product type id
ORDER BY products.name;

Hamypanvnsie coeounenus.

Ecim B o0emx TabiMilax COEMWHEHHE HYKHO TPOW3BECTH IO CTOJOIAM, HMMEIOIIUM

OJIMHAKOBOE UMs B 00enX TaOJHIIaX MOXHO BOCITOJIB30BAThCS TaK HA3bIBAEMBIM HATypaTbHBIM
coenqunennemM NAT URAL JO IN:

SELECT columns FROM table 1 NATURAL JOIN table 2
ORDER BY products.name;

Hampumep, ocymiecTBUM peAbIAYIIIE 3aITPOCHI C TOMOIIBIO HATYPAJIBHOTO COCTUHEHUS:



SELECT products.name, product types.name
FROM products NATURAL JOIN product types;

HatypanbHble COeMHEHUSI MOKHO MPOU3BOJUTH B COOTBETCTBUM co craHaaprom ANSI
SQL/92 ¢ mnomomipio kmoueBoro cinoBa USING. Heobxomumo cobOmogath  Cleayronue
OTpaHUYEHUS MPH HATYPATbHBIX COCTMHCHUSAX

* COeIUHEHHE IOHKHO OBITH DKBUBAIECHTHBIM;
* HMEHAa CTOJIOLOB B 00eux Ta0IUIax IOJDKHBIM OBITh OUHAKOBBIMH.

SELECT columns

FROM table 1 INNER JOIN table 2 USING (column name);

I'me column_name - uMs cTOIOIOB B 00euX TabIHIIaX.

B cootrBerctBumn ¢ ANSI SQL/92 Ham 3anpoc OyAeT BBIMISACTh CICIYIONTIM 00pa3oM:

SELECT products.name, product types.name FROM
products INNER JOIN product types USING
(product type id);

ORDER BY products.name;

Bremmue coenuaenus.

MHorma Heo0X0IMMO CBSI3aTh JIBE€ TaOIUIBI M BO3BPATUTh BCE CTPOKH OJHOM TaOJIUIIbI, HE
3aBUCMMO OT TOTO, COJAEpXkaT JIM CTPOKHM BO BTOPOM TaOJHIIE CTPOKH, YIOBIETBOPSIOLINE
YCJIOBHSIM. JTO TaKKe M3BECTHO KaK TIPOM3BECTH BHEIIHEE COCAMHEHUE MEXKAY JIABYMs
Ta0ymiaMy. BHeniHee COeqMHEHHME BBIOMpAET CTPOKY, Naxe €CIM OJWH W3 CTOJIOIOB HWMEET
snagenue Null. s Toro, 4roObl HpPOM3BECTH BHEHIHEE COCAMHEHHE B COOTBETCTBHU CO
craraproM ANSI SQL/86, ucrionb3yercs 3akiIF0oueHUe 3HAKa TUTFOC B KPYTJIbIE CKOOKH (+).

Bruemninme COCAMHCHUA OBIBAIOT TPEX THUIIOB

¢ JICBOC BHCHIHECC COCIMHCHHUC
¢ IIpaBOC BHCHIHCC COCINHCHHUEC
¢ TIIOJHOC BHCIIHEC COCAUMHCHUC.

UroObl OmNpenenuTh pasHUIly MexAy HUMHU oOpatumcs K pucyHkam 4.3, 44 u 4.5

SetA SetB

COOTBCTCTBCHHO.

Puc. 5.3 Jlesoe snewnee coeounenue.

[Ipu neBom coennHEeHNN BBHIBEICHBI BCE 3HAUCHUSI MHOXKECTBA A, KOTOPBIE COIEPKATCS BO
MHOXecTBe B (00mias cepeamna), a Takke dJ€MEHTHI MHOKECTBa A, KOTOPBIX HET B B (puc 4.3).

Takoe coeHEHMsI BBITOIHIETCS ¢ TOMOIIBIO cieayromiero cuarakcuca ANSI SQL/92:
SELECT columns FROM table 1, table 2
WHERE table l.column 1 = tableZ.column 2 (+);



Hanpumep, HaMm He06X0IMMO Ha3BaHHE BCEX MPOAYKTOB U UX THIIOB, HE3aBUCUMO OT TOT'O
HMMEIOTCS JIM THUIIBl Y HUX WM HET.

SELECT products.name, product types.name FROM
products, product types WHERE
products.product type id =
product types.product type id (+) ORDER BY
products.name;

B pesynbrare nmoiayuum crieayroniuii BEIBOJ (Tabiuia 5.7):

NAME NAME
2412: The Return Video
Chemistry Book
Classical Music CD
Creative Yell CD
From Another Planet DVD
My Front Line null
Modern Science Book
Pop3 CD
Space Force 9 DVD
Supernova Video
Tank War Video
Z Files Video
2412: The Return Video

Tabnuua 5.7 Pe3ynomam n1e6020 coeounenus maoauy pProducts u product_types.

Jlna 3armicu coemuHeHust ¢ momomsio craHmapra ANSI SQL/92 wucmonms3yercs
CJHEAYIOIINM BUI 3aIIpoca:

SELECT columns FROM table 1 LEFT [OUTER] JOIN table 2
ON table l.column 1 = table2.column 2

Toraa Hat nmpumep OyIeT BBITTISICTH CIIETYIOIIM 00pa3oM:
SELECT products.name, product types.name
FROM products LEFT JOIN product types ON
products.product type id = product types.product type id
ORDER BY products.name;
Ilpaeoe énewinee coedunenue.
ITpu mpaBOM CoeTMHEHUH B OTJIMYKME OT JIEBOTO BHIOMPAIOTCS BCE AJIEMEHTBI, IMEIOITHECS BO
MHOecTBe B, a Takke Bce oO1we st MHOXKeCTB A 1 B anemenTs! (puc. 4.4).

Takoe coeMHEHHS BBIMOIHACTCS ¢ MOMOIIIBO clieayromiero cuatakcruca ANSI SQL/92:

SELECT columns FROM table 1, table 2

WHERE table l.column 1 (+) = table2.column 2;

Hanpumep, Ham HE0OX0IMMO Ha3BaHHE TPOTYKTOB U BCEX THITOB, HE3aBHCHMO OT TOTO
MMEIOTCS TTPOTYKTHI TAKOTO THIIA WIIH HET.

SELECT products.name, product types.name FROM
products, product types WHERE
products.product type id (+) =

product types.product type id ORDER BY
products.name;



Set A Set B

B pesynbTare nomyunm ciemyromiuii BeIBoj (Tadiuia 5.8)

Puc 5.4 Ilpasoe enewinee coedunenue.

NAME NAME
2412: The Return Video
Chemistry Book
Classical Music CD
Creative Yell CD
From Another Planet DVD
Modern Science Book
Pop3 CD
Space Force 9 DVD
Supernova Video
Tank War Video
Z Files Video
2412: The Return Video
null Magazine

Tabnuya 5.8 Pesyniemam npasozo coeounenus maonuy products u producttypes.

s zamucu coemuuenust ¢ momornsto craHmapra ANSI SQL/92  wucnoms3yercs
CHEAYIOLINN BUJ 3ampoca:

SELECT columns FROM table 1 RIGHT [OUTER] JOIN table 2 ON
table l1.column 1 = tableZ.column 2

Torna Hamt mpumep OyeT BBITIISIETH CIESTYFOLIM 00pa3oM:

SELECT products.name, product types.name

FROM products RIGHT JOIN product types ON
products.product type id = product types.product type id
ORDER BY products.name;



Tonnoe enewnee coeounenue.

SetA SetB

Puc 5.5Ionnoe enewinee coeounenue.

Kak y»xe cTajyo noHATHO MOJTHOE BHEIIHEE COSTMHEHHE - 3TO BCE JaHHbIE MHOXKECTB A 1
B, He3aBHUCHMO OT TOTO €CTh WM HET Y HUX TIapbl BO BTOPOM MHOKECTBE (puc. 4.5).

He BO3MOKHO BBITIOTHUTB MOJHOE COSMHEHUE B COOTBETCTBHH cO cTtanmaproM ANSI SQL/86,
TIOCKOJTBKY HE pa3pelaeTcs UCTIoIb30BaHue oreparopa (+) ¢ ooeux cropoH ot yciosust WHERE:

WHERE table l.column 1 (+) = table2.column 2 (+);

J171s1 TOro 4T0OBI OCYIIIECTBUTD MOJTHOE COSAMHCHHUE B COOTBETCTBHU CO CTAHIAPTOM
ANSI SQL/92 Heobxoaumo coOII0IaTh CICTYIOIINH CHHTAKCHC:

SELECT columns FROM table 1 FULL [OUTER] JOIN table 2
ON table l.column 1 = table2.column 2

Torna Hamt mpumep OyeT BBITIISIETH CIISTYFOIIM 00pa3oM:

SELECT products.name, product types.name

FROM products FULL JOIN product types ON
products.product type id = product types.product type id
ORDER BY products.name;

NAME NAME

2412: The Return Video

Chemistry Book
Classical Music CD
Creative Yell CD

From Another Planet DVD
My Front Line null

Modern Science Book
Pop3 CD

Space Force 9 DVD

Supernova Video

Tank War Video

Z Files Video

2412: The Return Video

null Magazine

Tabnuya 5.9 Pesynomam nonnozo eneuine2o coeounenus maoauy products u productjtypes.



Ncnons3oBanue (+) npu BHemHUX coeauHeHusx B crangapre ANSI SQL/92 umeer emie omHO
OrpaHHYEHHE: HeNb3sl MCIoNb30BaTh B BeipakeHne WHERE nononnurtensHbIx ycnoBuii otoopa.
Taxum oOpaszomM, cienyromuii 3anpoc OyAeT BblJaBaTh OMIUOKY:

SELECT p.name, pt.name

FROM products p, product types pt
WHERE p.product type id (+) = pt.product type id

OR p.product type id = 1;

llekapToBOe NpoMBBEeOeHue.

HeKapTOBBIM IMPOU3BCACHUCM HA3bIBACTCA COCAUMHCHHUE, IIPU KOTOPOM KaXIOMY
OJIEMEHTY OJJHOI'O MHOXKECTBA COINOCTaBIAIOTCA a0COJIFOTHO BCE 3HAYEHHS ApPYTroro MHOXECTBaA.

JlekapToBO€ MPOU3BEICHHUE TIOIYYaeTCsI, €CIIU MPU COSAUHEHHUH JABYX WM Ooiee TaOJuIl
HE YKa3bIBaeTCs HUKAKOE YCIOBHE COCTUHEHHs. UTOOBI POU3BECTH JCKAPTOBOE MPOU3BEICHHE
HEO0OXO0MMO COOJIIOIAaTh CICAYIOMNNA CHHTAKCUC TIPH MTOCTpOeHUH 3arpoca 1o cranaapty ANSI
SQL/86:

SELECT columns FROM table 1, table 2;

Wnu B coorBercTBuH co ctangaprom ANSI SQL/92:
SELECT columns FROM table | CROSS JOIN table 2;

HeskBuBaneHTHBIC COCIMHCHU.

HenkBuBasieHTHBIE COEAMHEHUS MCHOJIb3YIOT ONEpaTop OTJIWYHBIA OT paBeHCTBa (=).
Takumu oneparopaMu MOTyT ObITh: HE paBHO (0), MeHble (<), OosbIIe (>), MEHbILIE WX PABHO
(<=), 60onbmie unu pasHo (>=), LIKE, IN, BETWEEN. Curyauuii, npu KOTOpbIX UCHOJIB3YIOTCS
HE KBHUBAJICHTHBIE COCIUHEHMSI OUEHb PEIKHU.

Paccmorpum cnenyromuii mpumep: Mmerorcs pasnuyHble Tpynmbl 3apruiat (Tabiuia
5.10), u y cCOTpyIHHKOB OIpeAesieHbl X 3apruiaTel (Tabmuna 5.11), Ham TpedyeTcs MoMyduTh, K
KaKOH TpymIie 3apIuiaT OTHOCATCS COTPYAHUKU MPEATPUSITHS.

SALARY GRADE II) LOW SALARY | HIGH SALARY

1 1 250000

2 250001 500000

3 500001 750000

4 750001 999999

Tabnuya 5.10 I'pynnet 3apnaam.
EMPLOYEE_ID | MANAGER_ID | FIRST_ NAME | LAST _NAME TITLE SALARY

1 null James Smith CEO 800000
2 1 Ron Johnson SalesManager 600000
3 2 Fred Hobbs Salesperson 150000
4 2 Susan Jones Salesperson 500000

Tabauuya 5.11 compyonuxu.

Crnenyromuii 3arpoc BEIOMPAET COTPYAHUKOB U TPYIIIBI UX 3apIUIaT UCMHOIb3Ys ONepaTop

BETWEEN:

SELECT e.first_ name, e.last name, e.title, e.salary, sg.salary grade id
FROM employees e, salary grades sg




WHERE e.salary BETWEEN sg.low_salary AND
ORDER BY salary grade id;

sg.high_salary

FIRST NAME | LAST NAME TITLE SALARY | SALARY_GRADE ID
Fred Hobbs Salesperson 150000 1
Susan Jones Salesperson 500000 2
Ron Johnson Sales Manager 600000 3
James Smith CEO 800000 4
Taonuya 5.12 Compyonuxu c zpynnamu 3apniam.
Borpocs! K Jiekimu

1. Kakue BUIbI TEOPETUKO-MHOKECTBEHHBIX onepanuii npeaycmorpensl B ORACLE?

2. KakoBo Ha3HaueHUe onepalyy COeTMHECHUs?
3. KakoBo Ha3HaueHue orepaiuu JeKapTOBOTO IPOU3BEACHHS?
4. KakoBO Ha3Ha4YCHHWE OTepaliy epeceucHus?

Crmcok ucnosib3yeMon JIMTepaTyphbl

Kesun Jlynu, Mapnen Teppo «ORACLE 9i. HactonbHas KHUTa aIMUHUCTPATOPa» U3/I.
«ORACLE Press» niepes. «Jlopu» 2004r. 750 ctp.

Ian Abramson, Michael Abbey, Michael J. Corey, Michelle Malcher KORACLE
Database 1 Ig. A Beginner's Guide» uza. «McGrowHill» 2008r. 415 ctp.

Jlekuus 6 Ilog3ampocsl. I'pynnupoBaHue u arperatHbie QyHKIUM.

1l1an

1. I'pynnupoBaHue u arperaTHbie PyHKIIUN

2. Tlomzampocsl.

3. HOCJ’IGI[OBaTeHBHOCTH CHHOHHMMBI H UX CO3JaHUC.

MpynnupoBaHue n arperaTHble PYHKLUN

ArperatHble doyHKLMN

B Oracle ects rpymmoseie ¢ynkuuu (group functions), mosBomsiromire aHaTH3HPOBAThH
rpynisl 3anuceid. [lox rpynmnoit 3anuceil moHMMaeTcs 110001 Habop 3amuceil, UMEIOIUX YTO-TO
of111ee - HalpuMep, OTHOCSIIUXCSI K OJJHOMY TOBapy, OJHOMY OTJIEIY WJIH OJJHOMY BPEMEHHOMY

UHTEpBAIy.

ITocaenoBaTeILHOCTH. CHHOHHMMBI B X co3aaHHue.

Buumanue: arperatHple (yHKIIMH TaK)K€ U3BECTHBI KaK TPYIIOBbIE QYHKLINHU, TOTOMY YTO OHU
paboTaloT C rpynnaMu CTPOK.

DyHKuMsA Onucanue
AVG(X) BosBpaiaer cpeqHee 3Ha4eHHE CPed X
Bo3sBpalaer KoJIM4ecTBO CTPOK BO3BPAIIAEMBIX 3aIIPOCOM
COUNT(X) pan |y parl p
BKJIFOUAIOIINX X
MAX(X) Bo3sspanjaer MmakcuMalIbHOE 3HAYEHUI CPEIU X




MIN(X) BosBpaiiaer MUHUMAaNLHOE 3HAYEHUH Cpeliu X

SUM(x) Bo3sBpamiaer cymmy 3HaueHuit X

Tabnuya 6.1 Hexomopoie cpynnogsle pyHKyuu.
@ynuxyus AVG.

Oynxiust AVG Bo3BpallaeT cpeiHee 3HaueHUe 10 yKa3aHHOMY cTosony. Ilockonbky st
3TOro (PyHKIUS JOJDKHA BBINOJHHUTH (PAaKTHUECKOE CUMTBIBAHUE BCEro CTOJIONA, HET CMbICIa
yKa3bIBaTh «\» WM KaKOW-IMOO APYroi JUTEepan B KauecTBE apryMeHTa; HEOOXOAUMO yKa3aTh
ums cronbua. Hampumep, cienyrommii 3ampoc BBIOMpaeT cpenHee 3HAYCHHE IIEHBI BCEX
IIPOJYKTOB:

SELECT AVG (price)
FROM products;

AVG(PRICE)

19.7308333

Tabnuya 6.2 Pesynomam evinonnenus gpynxuyuu A VG.

MOXHO HCITOJIb30BaTh arperaTtHbie ()YHKIIUU C JIFOOBIMH MPaBUIBHBIMU BBIPAKECHUSMHU.
Hanpumep, cnenyromuii 3ampoc 100aBiseT K KaxAoW IeHe +2 mepel TeM KaK HaWTH cpelHee
3HaYEHHE CTOIOLA:

SELECT AVG (price + 2)
FROM products;

MoxHo Takxke ¢ nomoubio kKiauyeBoro ciioBa DISTINCT uckiIrOYMTh OJMHAKOBBIE
3HAUYEHUS Tepe]] BRIYUCIIeHneM. Harpumep, ciieIyrommii 3ampoc HCKITI0YAeT OJMHAKOBBIC IICHBI B
cToJIbIIE PriCe mepe TeM KaK BBIYHMCIMTH CPEAHEE 3HAUEHHE. |

SELECT AVG (DISTINCT price)
FROM products;

AVG(PRICE)

19.7308333

Taonuya 6.3 Pezynomam evinonnenusn ghynkyuu AVG u DISTINCT.
@ynkyus COUNT.

Oynkuus COUNT, xak HETpyAHO IOrafaTbes, MOJCYMTHIBACT 3aMUCH. BO3MOXKHO, BBI
yIMBUTECH, HACKOJILKO YacTO 3TO ObIBaeT moje3Ho. Hampumep, 4ToObI ONpeneanTh, COACPKUT TN
Ta0JINIIa KaKue-HUOY/Ih 3aITMCH, TPOIIE BCETO BBECTH TAKYIO KOMaHTY:

SELECT COUNT (*) FROM products;

VYkasbiBas «*» BMECTO MMEH CTOJIOIIOB, BbI HesIBHO 3acTapisieTe Oracle cunthiBaTh BCIO TAOJIHITY.
DT0 HE CTpaIIHO Uil MaJEHBKUX YUeOHBIX TaOMNHIl, HO TPEACTABISIET COOOW CEPbE3HYIO
npobieMy B cUCTeMaxX C COTHSMH ThICSY, a TeM Ooree ¢ muutmapaamu 3ammceid. [lomHoe
CKaHMPOBaHHE TAOJHMIIBI HAMHOTO 3aMEJIseT Bbljady pe3yiabTata W BbiHYXTaer Oracle
OTBJICKATh KOMIIBIOTEPHBIC PECYpChl OT TJIABHBIX 3a7ad4, JUI1 BBINOJHCHUS KOTOPBIX
NpeHa3Havaiach 0a3a JaHHBIX, YTO TOPMO3UT PabOTy Bcel KoMmmaHuu. ['opaszmo Jrydire
yKazaTh KakoW-HUOY/Ib O/IiH cTosoerl, 1o kotopomy dyHkiwss COUNT Oyner cuntars 3amucu:

SELECT COUNT (product id)
FROM products;

Kak npaBuno, npennodreHue OTAaeTcs MEpPBOMY CTOJIOLY TaOMUIpBl - TIO MPUYMHAM,
KOTOpbIe OyIyT OOBSICHEHBI B ClEAyrOLIeH IaBe. MOXHO MOCTYyNHTh €lle MpOLIe, YKa3aB B
kauectse aprymenTa pyHkipu COUNT He ums cronbiia, a murepainbHOe 3HaYEHHE:




SELECT COUNT (1) FROM products;

Ctporo roBopsi, 310 3actaBisier Oracle Bo3Bparnats 3HaueHue «1» yIsl KKIOW 3aIiCH B
tabimie. C TeM K€ yCIeXOoM MOXKHO IOJACTaBUTHh B QyHKIHIO (pasy «Hi There»; xakoe
UMEHHO JUTEpPAIbHOE 3HAUYEHUE OyJEeT WCIIOJIB30BAHO - HEBAXKHO, MOCKOJBKY CaMO 3TO
3HaYeHHe QYHKIUsS UTHOpUpYeT. OHa JIUIIh MOACUYMTHIBACT 3aMMUCH U COOOIIACT, CKOIBKO MX
OBLIO HANIIEHO.

Oynaxmms COUNT umeeT 01HO MHTEPECHOE CBOMCTBO: €CIM yKa3aTh CTONIOEI] TaOIHITpI,
3aIMCH KOTOPOH MOJICUUTHIBAIOTCS, OYAYT YUTEHBI TOJIBKO 3aIHCH, COJCPYKAIIE B 3TOM CTOJIOIE
KaKoe-JIM0O 3Ha4YeHHEe. ITUM MOXKHO BOCIIOJIB30BATHCSA VIS ONMPEACIICHUS MPOLICHTA 3aIiceH,
umeromux Null-3sHaueHue B onpeaencHHOM CTOJIOIE.

Dynxyuu MAX u MIN.

Oyuxipss MIN Bo3BpaiaeT HauMEHbIIEE W3 3HAUEHU, COAECPKALIMXCS B YKA3aHHOM
cron6ue. Kak Bbl HaBepHsika goraganvch, GpyHkuus MAX Bo3BpaiiaeT HauOombllee U3
3HAYEHUH yKa3aHHOTO CTOJIOLA.

Harpumep, 9To0b1 y3HATh, CKOJIBKO CTOHMT CaMbIi JOPOTOM U JIETIIEBbII TOBap:

SELECT MAX (price), MIN(price)
FROM products;

MAX(PRICE) MIN(PRICE)

49.99 10.99

Taonuua 6.4 Pezynomam evinonnenus pynkyuu MAX u MIN.

Oyuxuust MAX npumMensercs B LesoM psize cinydaeB. Hanpumep, B Oyaymiem nepen
BaMHM MOXET BCTaTh BONPOC O COKPAIIEHWU JJIMHBI TEKCTOBOTO CTOJIOLA CYIECTBYIOIIEH
TaOmuupl. Bl 3axoTuTe y3HaTh, Kakas 4acTh CTOJOLA JEWCTBUTENILHO HCHOJIB3YETCS, YTO
notpeOyeT onpeeeH!s MaKCUMaIbHOW JJIMHBI TEKCTa B 3TOM CTOJIOLE. DTO JIETKO CIEaTh,
yKa3aB B KauecTBe aprymeHTa ¢yHkimu MAX umHY cToi0La, Kak MOKa3aHO BO BTOPOH M3
CJIEAYIOIUX KOMaHJ:

SELECT MAX (LENGTH (name)) FROM products;

Oyukunn MAX u MEN M0xHO HCTIONB30BaTh € JTIOOBIMU TUIIAMH JAHHBIX, BKITIOYAS

cTpoku u aatel. Koria Bl Hcnonb3yeTe JaHHbIe PYHKIIMUA CO CTPOKAMH, TO 3HAUEHUS CTOJI01a

VIOPSAOYUBAIOTCS MO angaBUTy, U MaKCUMaIbHOE 3HAUEHUE HAXOJUTCS TEPBBIM, a
MHMHUMAaILHOE - ITOCIEIHHM.

Oynxyus SUM.

@ynkius SUM cymmupyer 3HaueHUs W BO3BpamiaeT uTor. UtoObl yBUAETh, Kak OHA
paboTaeTt, BBEIUTE CAEAYIOMUN KOJ:

SELECT SUM (price)
FROM products;

SUM(PRICE)

236.77

Tabruya 6.5Pe3ynvmam evinoanenus yukyuu SUM

I'pynnupoBaHue CTpOK.
Ternepp, Koraa BEI 3HaETE O TPYIIOBBIX (DYHKIHSAX, TOpAa HAYYUTHCS CO3/IaBaTh TPYIIIIHI.
Ot0 aenaercs nmyreM nobasnenus koHcTpykuuu GROUP BY B onepatop SELECT.



[Tocne kouctpykumu GROUP BY mpocto ykasbiBaeTcsi cTonoel, mo 3HaYeHUsIM KOTOPOTO
OyzeT BBINOIHATHCS rpynnupoBanue. OObIYHO 3TO NepBhIi cronden B cniucke SELECT.

Konctpykius GROUP BY MOXeT UCIOIB30BaThCS ISl TPYIITUPOBKH CTPOK HA TPYIIIIHI,
¢ oOuM 3HaueHreM. Hanpumep, cieayromuii 3anpoc rpymnnupyer cTpoku tadiuisl products Ha
O10KkH ¢ oMHAKOBBIM pProduct_type_id;

SELECT product type id

FROM products

GROUP BY product type id;

B omneparop SELECT moXHO BKJIIOYaTh HECKOJBKO Pa3IUYHBIX T'PYNIOBBIX (DYHKITHIA.
Hanpumep, oguH 1 TOT e omepatop MOXKET BblIaBaTb CyMMapHOE, CpelHee, HauMEHbIee U
HauOoJbIIee 3HAYCHUS TI0 KaXKJOM Tpymme, a TakKe MOJACYUTHIBATH YUCIIO 3aMUceil B TpyIax.
[IpuBeIeHHBIN HUXKE KO ITOKA3bIBAECT, KAK 3TO JEJIAeTCA.

SELECT product_type_id, COUNT(ROWID), AVG(price)
FROM products

GROUP BY product_type_id

ORDER BY product type id;

PRODUCT TYPE ID | COUNT(ROWTD) | AVG(price)
1 2 24.975
2 4 26.22
3 2 13.24
4 3 13.99
1 13.49

Tabnuya 6.6 Pesynomam evinonneHus (pyHKyuu 3anpoca.

OOpaTuTe BHUMaHWE Ha TO, YTO 3alpPOC BBIBEJ IATH CTPOK, B KOTOPOW KaXKJIas CTPOKa
0003HaYaeT OJUH WJIM HECKOJIBKO TPOJYKTOB CrPYIIIMPOBAHHBIX BMECTE IO CTOJOIY
product_type_id. 13 pe3ynbTaToB 3ampochl Bbl MOKETE BHIETh, YTO €CTh MOCIEAHSS CTPOKA CO
3naueHreM COUNT (ROWID) = 1. DTo mpou30I110 U3-3a TOr0, YTO B TAOJIHUIIE €CTh MPOIYKT Y
KoToporo 3uaueHue product_type id pasao NULL.

Baumanue: eciu 3anpoc COEpKUT arperatHyro GyHKIIMIO U 3allpaliuBaeT CTOJIOIbI, KOTOPBIC HE
MOMEIIIEHBl B 3Ty arperatHyio (yHKIUIO, TO YKa3aHHBIE CTOJOIbI JIOJDKHBI OBITh BKJIIOYEHHI B
koHCcTpykuuto GROUP BY.

Oepanuuenue: Henw3s wucnonp3oBarh KoHCTpykiuio WHERE ans ¢unberpa ctpok B yxe
CTPYIITHPOBAHHBIX CTPOKAX.

Kouncrpykuus HAVING

Kak Bbl momuure, koHcTpyKiuss WHERE no3Bossier punbTpoBath 3anmcu, Bo3BpaliaemMbie
oneparopoM SELECT. Ilpu rpynnupoBanuu 3anuceid konctpykiust WHERE paGotaer Touno Tak
Ke: QUIBTPYET OTAEIbHBIE 3allUCH, TEM CaMbIM HCKIIIOYas MX W3 BBIYMCICHUH, BBIMOIHAEMBIX
IPYNIOBBIMU (DYHKIIUSAMH.

OpnHako mocie co3/laHus TpyNN BO3HHMKAET HOBas 3ajavya: GMIbTpalus caMHX TpYIN Ha
ocHOBe TpymmoBod wHGopmMaruu. [Tpeamnonoxum, 4To Balieli KOMITAaHUN HE XBaTaeT CKIAJCKUX
IUTONIa/Ie ¥ OHAa HaMepeHa COKPAaTUTh 3arac TOBAapoB Ha ckiaazxe. Jias MOAaepKKH 3TOTro
MEPOTIPUSTHSI BaM TPEOYeTCs] COCTABUTH CITUCOK TIOXO MPOIAIOIIMXCS TOBAPOB - HAIIPHMED, TeX,
IUIT KOTOPBIX OOMMH 00BEM TPONAX COCTABISET MEHee MATH INTYK. 31ech W TPUTOIUTCS
koHCcTpyknust HAVING.

Ona QunbTpyeT TPyIIBI HA OCHOBE TPYNIOBBIX 3HaYeHHUH. B OTIMUYME OT KOHCTPYKIIUU
WHERE, ¢unbtpyromeii 3anucu a0 rpynnuposanus, koHcTpykuus HAVING dunbtpyer yxe
c(OpMHPOBAHHBIE TPYIIIIHL.

[Mopsimok koHCTpyKIHMK pH ucrionb3oBannd HAVING ciemyrommii:



SELECT ...
FROM ...
WHERE

GROUP BY ...
HAVING ...
ORDER BY

Hanpumep, eciin Bam HY>KHO COCTaBUTh CHMCOK TOBApPOB UMEIOIIMX LIEHY BBIIIE CPEIHEH
IIEHBI TOBAPOB 3TOT0 BUJA:

SELECT product type id, AVG(price)

FROM products

GROUP BY product type id

HAVING AVG (price) > 20;

PRODUCTTYPEID AVG(PRICE)
1 24.975
2 26.22

Tabnuya 6.7 Pesynomam evinonnenus GROUP BY u HAVING.

Buumanne GROUP BY wmoxet ucnionb3oBarbest 6e3 koHcTpykinu HAVING, a Bor HAVING
6e3 GROUP BY wucmoyib30BaTbcst HE MOKET.

Hoa3anpocskl.

[Toxzanpocsl momMeniaroT OAMH 3arpoc B APyroi. Bropoi 3ampoc nmoMeniaercsi BHyTpPb
WHERE s pacmmpenus 3anpocoB SELECT. OnuH wiy HECKOIBKO 3HAYSHHH, BO3BPAIIAEMBIX
BJIOKEHHBIM 3aIIPOCOM, MCIIOJIb3YETCS B OCHOBHOM 3aIIPOCE B Ka4eCcTBE (PUIIBTPA.

Tunbsl onepaTopoB, ucnonb3yembix B Belpaxkenun WHERE, 3aBucut ot Toro oano wiu
HECKOJIPKO 3HAYEHUH BO3BpallacTcs moasanpocoM. Eciiv Bo3Bpalaercs TOJbKO OJHO 3HAUYCHHUE
BJIOXKCHHBIM 3aIIPOCOM, UCIIOJIB3YETCSI ONEepaTop cpaBHeHus (=, |=, <, >, <=, >=) u ap. Ecimu xe
BO3BpaInaercsi 0oiee 0JHOTO 3HAYSHHUs, TO UCTIONb3yeTcs Takue onepatopsl kak IN, ANY, ALL,
NOT.

CymiecTByIOT 2 OCHOBHBIX THIIA TTO/I3aIPOCOB:

* Hopmanvnsie noozanpocel. 3aMKHYTbIE 3alpoChl, MPEANOJIararwlye, 4To MNpsIMOi
CBSI3U MEXTY BBI3BIBAEMBIM IOA3AIIPOCOM U 3aIIPOCOM HET.

* Coommnecennsvie (Koppenayuonnsie) nooanpocsl. CIoBO KOPPENISLUs UCHIOIb3YeTCs,
YTOOBI OMUCATh CBS3b MEXKJY 3allPOCOM U BBI3BIBAEMBIM MOA3arpocoM. Heo0XoaumMo MOMHUTH
00 OCHOBHOM IMpaBuWJIe, YTO KOPPEIALHUOHHBIA CTONOEI] M3 BHEMINIEro 3ampoca JOKEeH OBbITh
BHECEH B TMOJ3ampoc, HO He HaoOopoT. Takum 00pa3oM, COOTHECEHHBIH (KOPPESIIIMOHHBIN)
MOA3aIIPOC BCETJ1a 3aBUCUT OT OCHOBHOTO 3aI1poca.

Homanpocm TAK¥XKC MOKHO pa3ACiInTb Ha BIIOXKCHHBIC 1 BCTPAUBACMBIC ITPCIACTABIICHUA .

* Bnoowcennvie nodszanpocei. Tlon3anpockl MOTYT BBI3bIBaTh APYrHE MOI3aNPOCHl U TaK
0e3 KoHIa. J[pyruMu CI0BaMH, IIOA3aIIPOCHI MOTYT BKIIA/IBIBATHCS B APYTHE IOA3AIIPOCH.

* Bcmpaueaemoie npeocmasnenus (inline views). BerpanBaembie npeCcTaBACHHUS 3TO
MOJI3aIPOCHI, IMyTeM BcTpauBaHus B npemioxkerne FROM 3anpoca SELECT, xoTopsli, KCcTaTH,
TOXE SBJIAETCS TOA3ampocoM. 3HaueHWs MOTyT ObITh TepeJaHbl W3 BCTPaHBAEMOTO
NPEICTaBICHHS BO BHEITHHI 3aIPOC WK MO3AMPOC.

Hoz[:«:anpocm MO0 KOJIMYCCTBY BO3BpAIIA€MbI CTPOK MOT'YT Pa3ACIAThbCA Ha:

*  OO0HoCcmpounble HOO3ANPOCHL, BO3BPAIIAIOIINE OJHY CTPOKY BO BHEUTHUHN 3aMpoC WU
HE BO3Bpallarolniie HU OJHOW CTpOKH. ECTh OauH ciydaid, KOTJIa OJHOCTPOYHBIM TOA3aIpPocC
BO3BpAIllaeT OJMH CTOJOEI], TAKOW MO3aMPOC HA3BIBAIOT CKAIAPHBIM.



* Mnoeocmpounsie no03anpocsl BO3BPAIIAIOT HECKOJIBKO CTPOK BO BHELIHUH 3a1pOC.

[Tom3ampockl MOKHO BCTaBIATH MOYTH Be3fae B Jobom Mmecte SQL, B moboit SQL
orepaTop, KOTOPBIH  TOJACPXKUBACT  BbIpakeHus. Jlamee  TpencTaBieHBl  Hambolee
pacrmpoctpaneHHbie MecTa SQL, B KOTOPBIX MOXKET OBITh ITOMEIIEH MOA3aIPOC:

* Ilocne xmoueBoro cnoBa SELECT B mMectax onpeneneHus cToia010B 3arpocCkl.

* Ilocne xmroueBoro ciioBa WHERE kak ycnoBue 3ampoca.

* Ilocne xmoueBoro cioBa FROM (BiioskeHHOE MpeCTaBIICHUE).

* B Mmecre onpenenenus HOBBIX 3HaUeHUH mocie kioueBoro cioBa VALUES omnepaTopa
INSERT.

* B oneparope UPDATE cnenyronm oopasom SET clause = (momzampoc).

* B kadecTBe popManbHOTO Mapamerpa nporeaypsl Wi (G yHKIIHH.

OI[HOCTpO‘IHI)IC IIOA3aITPOChI

Bbl MoOkeTe BCTaBUTH IMOJ3aNpoOC B BBIpaKEHHE IMocie kiaoudeBoro cioa WHERE
BHEIIHero 3anpoca. [Ipumep:

SELECT first_name, last_name FROM
customers WHERE customer_id =

(SELECT customer_id FROM
customers WHERE last name =
'‘Brown');
FIRST NAME LASTNAME
John Brown

Tabnuya 6.8 Pe3ynivmam evinosinenus 3anpoca.

DtoT npumMep noay4daet nanusie first_name u last_name crpoku u3 Tabmuiel CUStOMers, y
KOTOpoii 3HaueHue last_name pasuo Brown. J[aBaiite pa3oObeM 3TOT 3ampoc U MPOAHATU3UPYEM,
Kak OH BbInojHuiIcs. [log3anpoc BHYyTpH BeIpakeHus nocie kitodeBoro ciosa WHERE:

SELECT customer id FROM customers

WHERE last name = '"Brown' ;

DTOT MOA3AMPOC BBIMOIHACTCS CHavyasia (M TOJBKO OJMH pa3) ¥ Bo3Bpamiaer customer id
IUIsl CTPOKH, y KOTopoii 3Hauenue last_name paBuo Brown. 3nauenue customerid mns stoit
CTPOKH paBHO 1, KOTOpo€ TMOJICTaBJIsETCS B BbIpakeHHE mojie KitoueBoro cioBa WHERE
BHEITHETOo 3ampoca. TakuM 00pa3oM, BHEITHHIA 3aIpoc BO3BpAIIAECT TAKOW K€ Pe3yNIbTaT, 4TO U
CIEAYIOUIMI 3a1pocC:

SELECT first name, last name FROM customers
WHERE customer id = 1;

[Ipenpiaymmii 3ampoc HMCIONB30Bal B BHIpaXKEHUH Tocie kimodeBoro cioBa WHERE
ONepaTop HKBUBAIEHTHOCTH (=). BBl Takke MoXKeTe HCHOIb30BaTh JApPYrHe ONepaTopbl
CpaBHEHMsI, TaKHe Kak 0, <, >, <=, >=, ¢ 0JIHOCTPOYHbIMH Noj3anpocamu. Cieayrouuii npumep
ucrnons3yeT > B BblpaxxeHun WHERE BHemnero 3ampoca; moazanpoc MCHoNb3yeT (YHKIUIO
AVG () uToObl NOMYYUTH CPEAHIOI ILIEHY BCEX MPOAYKTOB, KOTOpas OyneT MoMmelleHa B
BhIpakeHHe mocie kmoueBoro cioBa WHERE Bo Bemmiem 3ampoce. Beck 3ampoc BbIOHpaeT
HoMep product_id, Ha3BaHuMe NAMe u LeHy PriCe MpoayKTOB, HMEIOIINX IIEHY OObIIe CpeaHei
LIEHBI BCEX MPOJYKTOB:

SELECT product id, name, price
FROM products WHERE price >
(SELECT AVG (price) FROM
products) ;

PRODUCT ID NAME PRICE
1 Modern Science | 19.95




2 Chemistry 30
3 Supernova 25.99
5 Z Files 49.99

Tabnuuya 6.9. Pe3ynromam 6blnoaHeHUA 3aNPOCA C ONEPAMOPOM CPAGHEHUSL.
DTOT MoA3aNpocC SIBISIETCA IPUMEPOM CKAIIIPHOTO MOA3aIpoca, IOTOMY YTO BO3BpallaeT poBHO 1
CTpPOKY, cozeprkainyto 1 cronber. 3HaueHUE, BO3BpAILaeMOe CKaISIPHBIM O13aIIPOCOM,
oOpabaTpIBaeTcs Kak OJJUHOYHOE 3HAUCHUE.

Kak yxe m3BecTHO m3 npeasiaymero paszaena, seipaxkenune HAVING ucnonwsizyercs mis
(buIbTpaIMu CrpynnupoBaHHBIX CTPOK. MokHO momMecTuTh noazanpoc B BeipaxkeHue HAVING
BHEIIIHETo 3ampoca. TakuM crocoOoM MOXXKHO OT(MIBTPOBATH TPYIIBI CTPOK OCHOBBIBASICH Ha
pe3yabTare, BO3BpaliaeMoM mojazanpocoM. CHenyromui MpuMep HCIONb3YyeT IOA3alpoc B
BeipakeHnn HAVING:

SELECT product type id, AVG(price)
FROM products GROUP BY
product type id HAVING AVG (price)
< (SELECT MAX (AVG (price)) FROM
products GROUP BY product type id)
ORDER BY product type id;

PRODUCT TYPE ID AVG(PRICE)
1 24.975
3 13.24
4 13.99
13.49

Taébnuya 6.10. Pezynomam evinonnenusn noozanpoca é evipaxcenuu HAVING.

VBenomienue: noazanpoc uenonssyer pynkuno AVG() mis nopcuera cpeaHeil meHsl Kaxaoro
Tina nponykra (tabmmma 4.2). Pesynprar, Bo3BpamieHHbld QyHkimeirr AVG mepenaercs
¢byaxn MAXO, kotopast BO3BpalllaeT HanOOoIbIIYIO U3 CPEIHUX LIEH.

MHOrocTpoUHsbI€e IMOI3arpoChI

MHorocTpouHble 3amnpochkl BO3BpallaloT Heckosbko cTpok. Omepatopsl IN EXISTS, a
takke rpynma onepatopoB comoctaBierus ANY, ALL, SOME mnosBonstor pabortats ¢
pe3ynbTaTaMi MHOTOCTPOYHBIX ITOJ[3aIPOCOB.

Bo3MoxxHOCTH 3THX OIepaTopoOB NPUBCACHBI HHUIKC!:

* MHOXECTBEHHBIM IOA3AIIPOC MOXKET BO3BPATUTh MHOXKECTBO 3HAYEHUM  JUIA
cpaBHeHus omeparopa IN. Kak Bel momuute oneparop IN mpoBepsieT ecTh Jin Takoe 3Hau€HUeE
BO MHOXecTBe. Cnenyroommii mpumep BbeiBoAUT Product_id m name wm3 Tabmumbsl products,
ecau product_id siBisieTcst oTHUM U3 TIPOYKTOB COACPIKAIUM B Ha3BAHUU OYKBY «e»

SELECT product id, name

FROM products WHERE

product id IN (SELECT

product id FROM

products WHERE name LIKE

'%e%') ;

» ComocraBinenne EXIST 00bI9HO MCHONB3yeT WHIEKCHI I HAXOXKICHHS Taphl, JUIS
3HAYEHHS B TOJ3alpoce CO 3HAYCHHWEM M3 BHeMmIero 3ampoca. He oOpamiass BHUMaHUS Ha
KOPPEJSAIMOHHBIM  HMHIEKC CTOJIONA MEXIy BHEIIHUM 3ampocoM U moja3ampocom, EXIST
OCTAHABJIMBAET BBITIOJHEHHUS MOA3arpoca, Korjaa XOTs Obl OJHO COOTBETCTBYIOIEE 3HAYEHUE



HaiineHo. IN mocTpouT Bce 3HaUeHUST MHOXKECTBA, BO3BPAIIaEMOT0 MO3aIIPOCOM, Iepe]l TeM, Kak
nepeaaTh pe3yabTaThl BO BHEIIHHM 3ampoc. [IpeanoututensHoe ucnons3oBanue EXIST BmecTo
IN wacto BeIpakaercs B Jyumed mnpomsBoguTenbHocTH. EXIST Moxker He paborarh
MIPOM3BOUTEIBHEE, €CIT MHOXECTBOM, BO3BPAIAEMBIM ITO/I3aIIPOCOM, SIBJISICTCSI OTPaHHYCHHOE
MHOYKECTBO JINTEPAIbHBIX 3HAUCHUH WIH MAJIOE KOJIMYECTBO CTPOK.

« ANY, ALL, u SOME mnogpasymeBaror m000€, Bce WIM HEKOTOPOE KOJIHYECTBO
3HAYEHUH COOTBETCTBEHHO. IM3-3a TOro, 4YTO MOA3ampOC COMOCTABISAETCS CO MHOXKECTBOM
3HAYCHHIA, TIOJ[3aITPOC MOXKET BO3BPAIIATh KaK B PEaTbHOCTHU HYJIb, OJIHY UM MHOKECTBO CTPOK.

Crnenyrommii  3anpoc ucnonbdyer omnepatop ANY st Toro, 4YToObl TOJYYHUTH
COTPYJIHHUKOB, Y KOTOPBIX 3apIljiaTa HUXKE CaMOro HU3KOIO 3HAYEHUS 3apIliaThl B TaOIUIE
salary grades.

SELECT employee id, last name
FROM employees WHERE salary <
ANY (SELECT low salary FROM
salary grades);

EMPLOYEE_ID LAST_NAME
2 Johnson
3 Hobbs
4 Jones

Tabnuya 6.11. Pesynomam evinonnenus noozanpoca c onepamopom ALL.

Buumanue: Odenb BakHO, 9TOOBI MHOTOCTPOYHBINA IOI3APOC MOT BO3BpAIlaTh HYJb CTPOK,
nockonbky BxoxaeHue (IN), cymecrBoBanue (EXIST) u coornecenne (ANY, ALL, SOME)
BO3BpAIllaCT MHOXECTBO 3HaueHHWH. IlycToe MHOXECTBO TaK)KE MOXKET OBITh MHOXKECTBOM
3HaueHuid. K ToMy jke MmycToe MHOXECTBO SIBJISIETCS MPaBHIBHBIM MHOKeCTBOM.Iloa3amnpockI
MOKHO MOMeNIarh mocie kiodeBoro ciosa FROM BHerHero 3ampoca. DTOT THIT MOI3aIPOCOB
TaK)Ke M3BECTCH KaK, BCTPAWBACMBIM MPEICTABICHUEM, MOTOMY YTO IMOA3aMPOC MPEACTABIIACT
JTAaHHBIE B KAYECTBE TAOJIUIIBI.

Hanpumep, monyduTh Ha3BaHWE MPOJYKTOB W3 TaONHUIBI MPOAYKTOB, ueit product_id
MeHbIle 3:

SELECT product id
FROM

(SELECT * FROM
products WHERE
product id < 3);

Cnenyromuii mpumep 6osiee siBisieTcst 6osiee HarsAHBIM: Bo3BpatuTh product_id u price
u3 Tabauiel Products Bo BHENIHEM 3ampoce, U MOA3aMpOCOM MOTYYHTh KOJTHYECTBO pa3 JaHHBINA
MPOJYKT OBLIT 3aKa3aH:

SELECT prds.product id, price, purchases data.product count

FROM products prds, (SELECT product id, COUNT (product id)

product count

FROM purchases GROUP BY product id) purchases data WHERE

prds.product_id = purchases_data.product_id;

CooTHECEeHHBIE OI3ANPOCH.

CooTHeCEeHHBIN noa3arpoc CCbUIACTCd HAa OAWH WJIM HCCKOJIBKO CTOJ'I6I_IOB BO BHCIIHEM
3aIrpoce. Takue oA3aIrpocsl €€ HA3bIBAIOT KOPPCIALUMOHHBIMU. Yaire Bcero COOTHECEHHBIE
oA3aIIpoChbl UCIIOJB3YHOTCA, KOIrla HCO6XO,[[I/IMO OTBCTUTH Ha BOIIPOC, KOTOpLIﬁ 3aBHCUT OT



COJIEPIKAIIET0OCs] 3HAYEHMs] KaXJ0M CTPOKM BHeEIIHero 3ampoca. Clenyrolmuil COOTHECEHHBIN
MOJ[3aIIPOC MOJTyyaeT NHPOPMALIUIO O MPOAYKTaX KOTOPhIE UMEIOT IIeHY OOJIbIIe CPEHEH LIEHBI
JUISL JAaHHOTO THIIA IIPOJYKTA:

SELECT product id, product type id, name, price FROM

products outer WHERE price > (SELECT AVG (price) FROM
products inner WHERE inner.product type id =
outer.product type id);
PRODUCT |PRODUCT TYPE NAME PRICE

2 1 Chemistry 30

5 2 Z Files 49.99

7 3 Space Force 9 13.49

10 4 Pop3 15.99

11 4 Creative Yell 14.99

Tabnuya 6.12 Pe3yriomam coomuecenno2o nod3anpoca.

OGpaTI/ITe BHUMAHHEC, YTO B IMPUMEPEC UCIIOJIb30BAHbI IICECBJOHNMBI outer JJI1 BHCIHIHCTO
3ampoca M INNEr s moja3amnpoca. B COOTHECEHHOM Moa3ampoce Kaxkias CTPOKa BHEIIHETO
3ampoca UMEET CBSI3b CO CTPOKOM mo3amnpoca. [loa3anpoc CUMThIBAET KaX/IyI0 CTPOKY BHEIIHETO
3arpoca 1 MpUMCHACT €€ 3HAUCHUA IJI1 CBOCTO BBIYUCIICHUA, 10 TEX I10P, ITOKA HEC 6YI[€T CUuHuTaHa
nocneansis crpoka. [loce dero hopmupyercs pe3yabTar.

MoxHo wucnonb3oBath omnepatop EXIST nans mpoBepku CymecTBOBaHUS CTPOK,
BO3BPALaEMBbIX [10J[3aIIPOCOM.

Cnenyroumii mpuMep moka3biBaeT wucnonb3oBanue EXIST s momydenust croucka
COTPYZIHUKOB, KOTOPBIC YIIPABISIOT APYTHMMHU COTPYIHUKAMHU:

SELECT employee id,

FROM employees outer WHERE EXISTS (SELECT employee _id FROM employees
inner WHERE inner.manager id = outer.employee id);

last name

EMPLOYEE ID | LAST NAME
1 Smith
2 Johnson

Tabauya 6.13 Pezyniomam coomnecennozo nooszanpoca c onepamopom EXIST.

BioskeHHbIe 1OA3aNIPOCHI.

Mo03KHO BCTaBIISATH MOJ3AMPOC BHYTPH JIPYroro Moj3anpoca, ¢ TIIyouHoi 10 255 pa3. O1y
TEXHHUKY HEOOXOJIMMO MCIOIh30BaTh KaK MOKHO PEkKe, 3aMEHsIs ee coequHeHusIMA. Clieyromuit
MIPUMEP COJICPKUT BIOKEHHBIN TTOI3aMPOC:

SELECT product type id, AVG(price)
FROM products

GROUP BY product type id

HAVING AVG (price) <

(SELECT MAX(AVG(price)) FROM

products WHERE product_type_id IN
(SELECT product_id FROM purchases
WHERE quantity > 1) GROUP BY
product_type_id) ORDER BY product

type_id,;
PRODUCT TYPE ID | AVG(PRICE)
1 24.975
3 13.24
4 13.99




13.49

Tabauua 6.14 Pezynomam 610xceHH020 noo3anpoca.

Bropoii Bno>XeHHBII MOoA3anpoc BHIOMPAET HAM TOJBKO MPOAYKTHI, KOTOPHIE ObUTH XOTS
Obl oMH pa3 3aka3aHbl. [lepBblil 3ampoc cpean 3aka3aHHBIX MPOAYKTOB HINET MAaKCHUMAJIbHYIO
LEHY CpeIu CpeIHUX 3HAYeHWH LEeHbl pa3HbIX MPOAYKTOB. BHemHuii 3ampoc BbeIOMpaeT
IIPOAYKTHI, Y KOTOPBIX CpelHssd LieHa M1 UX THUIA HE IPEBBIIIACT MAKCHUMAIBHYIO CPEIHIOIO
LIEHY, HAWJICHHYIO BTOPBIM I1013aIIPOCOM.

Hcnonp3oBanue mnoxazanpocoB ¢ omnepatopamu UPDATE u DELETE

MOoJKHO Tak»e MCIOJIB30BaTh moazanpockl BHyTpu omneparopoB UPDATE u DELETE.. B
3anpoce ¢ omnepatopom UPDATE mom3ampocoM MOXHO OOHOBHUTH 3HA4Y€HHE CTOJIONIAa B TOM
cllydae, €CIii MOJ[3alpoc BO3BpaIIaeT OJHO 3HAYCHUE, T.C. SIBISCTCS OJHOCTpOYHBIM. Hanpumep,
W3MCHUTh 3apIuiaTy COTPYAHHUKA Moja HoMepoM 4 B Tabmuiie employee Ha cpeiHee 3HAYCHUE
cronbna high_halary tabmurer salary _grades:

UPDATE employees SET salary = (SELECT AVG(high_salary)

FROM salary_grades) WHERE employee_id = 4;

1 row updated.

MoXHO HMCHONb30BaTh CTPOKH, BO3BpallaeMble MojzarnpocoM B KoHcTpykuuun WHERE
oneparopa DELETE. Hanpumep, MOXHO yIaIUTh COTPYIHHUKOB, Ubsi 3apab0THAas muiata OoJbIie
cpennero 3nadenus high_salary tabmuner salary _grades:

DELETE FROM employees
WHERE salary > (SELECT
AVG (high salary) FROM
salary grades); 1 row
deleted.

Buumanue: Ecnu Bl ucnionb3yere onepatopsl UPDATE u DELETE ne 3a0piBaiiTe BHINOTHATH
ROLLBACK nmu COMMIT uTo06b1 BOCCTaHOBUTH WM 3a()UKCUPOBATH TPAH3AKIIHIO.

HOCHGI[OB&TGHBHOCTH CHHOHHMMBI U UX CO3JaHHC.

IlocirenoBarensHOCTH

ba3pl gaHHBIX NpeaHa3HA4YeHbl I MOAJEpPXKAHUS IMOPsAJKAa B MaccHBaxX HH(OpPMAIHH.
OnHuUM M3 crOCOOOB YHOPSAOYEHUS 3amMceil SIBISETCSl MPUCBAWBAHUE UM IOCIIEOBATENIBHBIX
HomepoB. Oracle mo3Bomsier co3[aBaTh CYETYMKH, HA3bIBAEMBIC IIOCIECIOBATEILHOCTAMHU
(sequences), koTopbie YBETHYMBAIOTCS KaXIbId pa3, KOTJa K HHAM IPOUCXOIMT OOpaIieHue.
Ccputasich Ha MOCIEIOBATENLHOCTh MPU BCTABKE 3allMcel, MOKHO TapaHTUPOBATh, YTO KaxI0H
3anucu OyJeT MPUCBOECH HOBBIM YHUKAJIbHBIA HOMED.

Jns cozmanus mociaeaoBaTeIbHOCTH UCIIONIB3YETCS CIEAYIOIINN CUHTAKCHC:
CREATE SEQUENCE <mMsa nocCjienoBaTeJIbHOCTNU>;

Ora mpocrasg KOMaHJa CO3JaeT IIOCIENOBATEIbHOCTh, KOTOpas HadyuHaercs c¢ 1
yBeIMuuBaeTcs Ha | mpu KaxaoMm obOpamenuu. Huuero apyroro ot mocienoBaTebHOCTEN 4acTo
u He TpeOyercs. TeM He MeHee, U ONPENEICHNN NOCIE0BATEIEHOCTH MOYKHO UCIOIb30BATh
MHOI'0 AOIOJHHUTCIBHBIX ITIapaMETPOB. Baringaure Ha HpI/IBeI[eHHI)II\/’I HMW)XE CHHTAKCHC, TOC
nepevyrciaeHbl Hanboee NoJIe3Hble U3 HUX:

CREATE SEQUENCE <mM4a rocjenoBaTeJIbHOCTH>
[INCREMENT BY <3HaueHMe MHKPEMeHTa>]
[START WITH <HaudaJibHOE 3HauveHMre> ]
[MAXVALUE <HauOoJbMee 3HadeHue> ]
[MINVALUE <HauMmeHbliee 3HaueHue>] [CYCLE]

[Tapamerp INCREMENT BY no3Bojser co3laBaThb — IOCIEIOBATEIbHOCTH €
MHKPEMEHTOM, OTJIMYHBIM OT 1. 3HaueHHe 3TOro napamerpa MOKeT coaepkath 10 28 uudp (xors
TPYIHO TPEACTAaBUTh CHUTYallUH, IJl€ MOXXET HalTh mnpuMeHeHHe Takod HHKpemeHT!). Ecmu



yKa3aThb 3/1eCh OTPUIATEIbHOE YHUCIO, TO 3HAUYEHHE IMOCIEeIOBATEIBHOCTH OYAET YMEHBIIATHCS
IIPU KaXI0M OOpaleHHH.

[Mapamerp START WITH mno3Bonser co3maTh MOCIENOBATEIBHOCTh, HAyalbHOE
3HaY€HHE KOTOPOU OTIMYHO OT 1 . DTO MOXKET IPUTOIUTHCS MTPH CO3JaHUU MTOCIIEA0BATEIILHOCTH
IUIs. TaOJNMIBI, yXKe COAeprKallleil 3amucu, 4ToObl HadaTh IOCIIEAOBATEIBHOCTh C YHCIA,
CIIEIYIOIIETO 3a HAUOOJIBIINM CYHIECTBYIOIUM UAEHTU(HHKATOPOM 3aITUCH.

[Tapamerpsr MAXVALUE u MINVALUE 1no3BonsitoT OrpaHu4uTh HHTEpPBAJl YHUCE,
TeHEPUPYEMBIX TIOCIIE0BAaTENLHOCTRIO. ECIM HMCronp30BaTh WX B COYETAHHH C MapaMETPOM
CYCLE, 3amanHOe MHOXXECTBO 3HAYCHHMH OyAeT IUKIMYECKH TMOBTOpAThCsA. Haubonee
pacrpoCTpaHeHbl OCIEA0BATEILHOCTH C MHKPEMEHTOM | 1 6e3 orpaHuyeHuii Ha reHepupyemMble
3HadyeHus. Co3paiiTe Takylo MOCIEI0BATEIbHOCTh C TOMOIIbIO MPUBEACHHONW HUXKE KOMaH/bI U
NEePEeXOoaUTE K CIEAYIOIIEMY pa3zieiy, rie OyAeT pacCMOTPEHO €€ HCII0JIb30BaHMUE.

CREATE SEQUENCE test seq;

YroObl nomydaTh 3HaYEHUS [1OCIIEI0BATEIbHOCTH, HA HEE HEOOXOAUMO CChUIAaThCs KaK Ha
tabmuiy. [locnemoBatenbHOCTH coaepkar aBa '"mceBmocronbua” ¢ mmenamu CURRVAL u
NEXTVAL, koropsle BO3BpallalOT TEKYIIEE U CIEAYIOIIEee 3HAYEHMs I10CIIE0BATEIbHOCTH
cooTBeTcTBeHHO. BriOopka u3 crondbua NEXTVAL BbI3bIBaeT aBTOMaTHUECKUH HHKPEMEHT
[IOCJIEI0BATEIbHOCTH.

YT1o06BI YBUACTH, KaK 3TO ITPOUCXOAUT, BBEAUTC CICAYIOINEC KOMAaHAbI U CPABHUTE!

SELECT test seqg.nextval FROM DUAL;
SELECT test seqg.nextval FROM DUAL;
SELECT test seqg.nextval FROM DUAL;

Terepp BaM HY)KHO HAYYHTBHCS 3aIOJHATH CTOJONBI TaOJIHIIBI U3 MOCIEIOBATEIHHOCTH.
OTO nenaeTcs MyTeM BKIIOYCHHS CCBUIKM Ha IociiefoBaTeabHOCTh B omeparop INSERT, kak B
TIPUBEICHHBIX HIKE KOMAHIAX

CREATE TABLE test (

record id NUMBER (18, 0),

record text VARCHARZ (10)

)

INSERT INTO test VALUES (test seqg.nextval, 'Record A');
INSERT INTO test VALUES (test seqg.nextval, 'Record B');
SELECT * FROM test;

[Mpumeuanue: XO0Ts MOCIEAOBATEILHOCTH OOBIYHO CO3AIOTCS TS 0HOM Tabuuibl, B Oracle et
orpaHuueHusi, Kotopoe Obl 3TOoro tpebomano. [locrenoBarenbHOCTh SBISETCS HE3aBUCHMBIM
00bexkTOM. OHA MOXKET UCIIOIL30BaThCA B OMHOM TaOJHIE, BO MHOTHX TaOIUIIaX MM HU B OJHOU
H3 TabJInII.

B meTone, KOTOphIil BBl TOJIBKO YTO KCIOJIB30BaJH, JEMOHCTPUPOBAIOCH OOpaIleHHUE K
MOCTIEIOBATEIPHOCTH TIPH TMOMOIIM sIBHOW cchuiku B omeparope INSERT. MoxHo Takxke
OpraHM30BaTh aBTOMAaTHYECKOe oOpallleHHe K MOCIeI0BaTeIbHOCTH, YTOObI HE CChUIAThCSl HA HEe
B oniepatope INSERT.

Co31aHHYIO TIOCTIEIOBATEIIBHOCTh MOYKHO MOJU(HUIIMPOBATH Pa3IMUHBIMU criocobamu. B
YaCTHOCTH, MOXHO W3MEHUTh 3HAUYCHHUE WHKPEMEHTa, CKOPPEKTHUPOBATh WU yIAIUTh
MUHUMAJIbHOE U MaKCUMAaJIbHOE 3HAUCHHUSI, Pa3pEIIuTh WIH 3alPETUTh ITUKIMYSCKHIA TTOBTOP 10
JTOCTHUXKXKCHHUU FpaHI/I‘-IHOl"O 3HAUYCHU.

CuHTakcuC, TO3BOJSIIOIIMI  BBIIOJHATH 3TH M3MEHEHUSI B  CYIIECTBYIOILIECH
MOCJIEIOBATEIIbHOCTH, OYEHb MMOXO0 HA CUHTAKCHUC, UCIIOIb3yEeMbIH 11 ee co3aanus. OH
BBITJISITUT CIEAYIOIIUM 00pazoM:

ALTER SEQUENCE <mMMsa nOocjiegoBaTeJIbHOCTM>
[INCREMENT BY <3HaueHue uHKpemeHTa>] [MAXVALUE
<HamOoJibmee 3HadyeHme> | NOMAXVALUE] [MINVALUE



<HavMeHbMee 3HadeHme> | NOMINVALUE] [CYCLE |
NOCYCLE]

CUHOHUMBI

CuHoHHM (Synonym) mo3BosisieT ccbliaThes Ha o0bekT Oracle mo mmenu, kotopoe
OTJIMYAETCs OT €ro HacTtosnero MMeHd. CHHOHMMBI MOKHO OIpENeNATh i TaOJwil,
NPEJICTABIICHUH, TMOCIEA0BATEIHLHOCTEN, a TaKkKe JPYrUX OOBEKTOB - (DYHKIMIA, Mpoueayp u
nakeToB. B aToM paszgene pedb MoiiieT 0 CHHOHMMAax TaOJIML, HO BCE CKAa3aHHOE HUXKE
MPUMEHUMO U K CHHOHUMAaM JIPYTUX OOBEKTOB.

3aueM HYXHO CO3[aBaTh CMHOHUM JUIsl KaKOro-mbo oobekra? ['maBHBIM 00pazoM Jyist
ya00CTBa: €CIIM BBl YacTO CChUIAETECh HA TaONWITy C JUTMHHBIM MMEHEM, TO TO JOCTOHHCTBY
OLICHUTE BO3MOJKHOCTB HCIIOJIB30BAaHUSI KOPOTKOTO MMEHHM 0€3 MepeMMEHOBaHWS TaONIuIbl U
M3MEHEHUS KOJia, KOTOPBIA HA HEE CChITIACTCS.

Y 106CcTBO CHHOHMMOB TIPOSIBIISIETCS. M B TOM, YTO OHU MOTYT OOJIETYHTH JJOCTYII K BallliM
JAHHBIM JJIs1 Apyrux Jirojei. Tabmuibl opraHu3yroTcsl 1Mo WACHTHU(PHUKATOPY MOIb30BaTENs
Oracle, koTOpBIi KX CO3/1aCT, MOITOMY €CITH JIPYroi MOJb30BaTeNb 3aX04YeT 00paIaThCs K
Tabmuile, CO31aHHONW BaMU, TO B OOIIEM cilydyae eMy MpHUAETCS MOMEeUIaTh Mepesl UMEHEM
TaOJIMIIBI BaIlle UMS MTOJIH30BATENs, KaK TTOKa3aHO HIDKE:

SELECT * FROM <Bame wuMsd [OJIb30BaTesA>.<VMA Baller TaOJmLbD>;

DTO MOXKET OKa3aThCs YTOMUTCIIBHBIM 3aHATHUCM, a Ta6JII/II_Iy KOMY-TO Opyromy, TO
BI00AaBOK NMOTPeOYyeTCsl MEHATh BECh KOJI, KOTOPBIil HAa Hee cchlIaeTCsl. CHHOHMMBI ITO3BOJISIOT
crenath TadnuIty "BuaMMon" IJIsS BeeX, JakKe eClIM He yKazaHO MMs €€ Biajeiblia. biaromaps

3TOMy MOXKHO Ticath SQL-omeparopsl, KOTOpble OYAyT MpOIOJDKATh padoTaTh Ja)xe MpH
nepeade TaOIHIIBI IPYTOMY ITOJIb30BaTEIIO.

Co3oanue cunonuma
Komanna co3manusi CHHOHMMA UMEET CIIEYFOIMIA CUHTAKCHUC:
CREATE [PUBLIC] SYNONYM <umsa crmHOHMMa> FOR <mMa oOBeKTa>

Ecin Bam mpocTo HYXHO caenaTh TaOJHIy IOCTYMHOW OPYTHM IOJb30BATENISIM,
CO3/1aiiTe CHHOHUM C TEM YK€ IMEHEM, YTO M Y TaONHIIbL. BOT nmpumep KoMaHIbl TAKOTO THTIA:

CREATE PUBLIC SYNONYM product FOR product;

Mooughuxayus cywecmeyrouieco CuHOHUMA.

Beuy upe3BbIuaiiHoii ipocToThl cuHOHMMOB Oracle He mpeocTaBisieT HUKaKUuX CPEJCTB
11t uX u3MeHenus. [Ipu HeoOX0AMMOCTH TIPOCTO YIATIUTE CTApbIii CHHOHMM U CO3/IATEe HOBBIH.
KomManpaa ynaneHuss CHHOHMMA UMEET CIEYIOINI CUHTAKCUC:

DROP [PUBLIC] SYNONYM <yMA CHMHOHMUMA>;

YroObl ymaauTh HEpBBIA K3 co3maHHbBIX Bbilie cuHOHUMOB (PROD), BBemute
CJIEIYIOIIYIO KOMAaH/Y:
DROP SYNONYM prod;

Jnst ynaneHust o0IIero CHHOHMMa BBEIUTE TAKY0 KOMaHy:
DROP PUBLIC SYNONYM product;

Bonpoch! k JieKkuuu
B yem 3akimrodaeTcst mporiecc rpypoBaHys?

Iepeuncrmre arperatapie pyaxipm ORACLE?

KakoBo ux HazHaueHHE?

Urto Takoe noazanpocsi?

Kakwue BUIBI TO13aMIPOCOB BBI 3HAETE?

KaxkoBo HasHauenune nocienoBarensHocTe U cnHoHnMoB B ORACLE?
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PL/SQL - mponienypHoe paciirpenue s3bika SQL.

PL/SQL - 3To pa3BUTHIH S3BIK IPOrPAMMHUPOBAHUSI, UCIIOIB3YEMBbIH ISl JOCTYIA K 0a3zam
nanneix Oracle u3 pasmuuneix cpen. PL/SQL uHTErprpoBaH ¢ cepBepoM 0a3bl JaHHBIX, TOITOMY
nporpammbl PL/SQL oOpabatbiBatorcst ObICTpO U 3(GGEKTHBHO. DTOT S3BIK JOCTYIICH U B
HEKOTOPBIX KIIMEHTCKUX MHCTPYMEHTAIBHBIX cpeacTBax Oracle.

PL/SQL mnpemocTaBisieT CpeacTBa, MO3BOJISIONIME BBIMOIHATH CIOXKHYIO 00pabOTKy
nHpopManuy. Bbl X0THUTE KaXIylI0 HOYb IIEPEHOCUTh UTOTH PabOYero JHS B CBOAHYIO TaOIHIly -
naketsl (packages) PL/SQL momoryt 3T0 caenath. BaM HYXHO CBOCBPEMEHHO y3HaBaTh O
MOCTYIUIGHUU KPYITHBIX 3aKa30B, YTOOBI MPUBJIEKATH U1 UX OOCITYKUBaHUS JOMOIHUTEIBHBIX
nocTaBuMkoB, - PL/SQL mpenoctaBnsier Tpurrepsl (triggers), BbIIArONIME YBEIOMJICHHE, Kak
TOJIbKO O0BEM CAETaHHOIO 3aKa3a MPEBBICUT YCTAHOBJICHHBI BaMu mpeaen. Bel Moxere
UCIIONIb30BaTh XpaHWMble mporeaypbl (Stored procedures) PL/SQL s ompeaeneHus
3¢ EeKTUBHOCTH pabOTHI CIyKaIllMX, YTOOBl HAa OCHOBE 3THX JAHHBIX HNPUHUMATh PELICHHE O
BhITUIaTe MpeMuil. DneranTHbie GyHkuuu PL/SQL MOryT paccYuThiBaTh HAJOTOBBIC BHIYETHI IS
CITy’KaIlInX.

PL/SQL mo3BOJNSI€T WCHONB30BaTh BCE KOMAHIbl MAHUITYJIUPOBAHUS JIaHHBIMH,
yIIpaBJICHUS] KypCOpaMH M TPaH3aKIMsIMHU, TpucyTcTBytomre B SQL, a takxke Bce SQL-pynkunm
U OIEpaTophl. 3a CYET ITOrO BbI MOKETE IMOKO M 0e30MacHO MaHUIyIupoBaTh naHHbMU Oracle.
Kpome toro, PL/SQL monHOCTRIO mMOAJCpKMBACT THNbI JaHHBIX SQL, 4YTO yMeHbImaer
KOJINYECTBO NpeoOpa3oBaHUM THUIIOB NIpU Mepefade HHPOPMALUU MEXIY MNPHIOKEHUSIMH U
0asoii manHbiX. PL/SQL Takke mommepxkuBaer nuHamudeckuii SQL - ycoBepuieHCTBOBaHHYIO
IPOrpaMMHYIO TEXHOJIOTHIO, TIO3BOJIAIONIYIO JleNaTh MpUJIIOKEHHUs Oojiee TUOKUMH H
YHUBEpCaJbHbBIMH. Bammu mnporpaMmel MoOryT co3aaBaTh M oOpabarbiBath SQL-omepaTtopsl
OIpeJIeJIeHUs] JaHHBIX, YIPABICHHs JaHHBIMU W YIpaBJIEHUS ceaHcaMu "Ha Jery", BO Bpems
BBITOJIHEHUS.

Crpykrypa nporpammsl Ha PL/SQL.

bazoBoit eqununenn PL/SQL sBusiercst 610k (block). Bee mporpammsr PL/SQL ctposites
n3 OJIOKOB, KOTOPBIE MOTYT OBITH BIIOYKEHBI OJTUH B IPYTOM.

Kak mnpaBuio, B mporpamme Kaxblii OJIOK BBIMOJHSET OMNPEACICHHYIO JIOTHUECKYIO
€IMHUITY pabOThl, YTO TIOMOTAeT OTIACIUTh IPYr OT JApyra pa3jindHble 3aaaud. ba3oBblid 0JI0K
PL/SQL coctouT u3 ueThipex cekiuii: ceknuu 3arosoka (header section), HeoOs3aTenbHOM
cekiuu oObsBiieHuit (declaration section), BwimonHseMo# cekiuu (execution section) wu
HeoO0s3aTeNIbHOW CeKIMH UCKITFOUeHUI (exception section):



/* Pasmej 3arojioBKa — BIeCh OOBABJISETCS TUII CO3IABAEMOTO
Bjgoxa PL/SQL. */

DECLARE

/* Pasmes OOBABJIEHUM — B3IeChb IIE€PEeUUCIISITCS [IePeMeHHBe, TUIIH,
KYPCOPHEL M JIOKaJIbHEIE momnporpamMel PL/SQL. */

BEGIN

/* BBIIOJIHAEMEBIM pas3nesl — NpoluenypHele M SQL-omepaTopkl. ITO
OCHOBHOM pasmes OJIoKa M SIMHCTBEHHEIN 0043aTesIbHBEM. */

EXCEPTION

/* Pazpmesn o0paboTKM MUCKIIOUMTEJILHEIX CUTYyalLMi - 30echb
HaxXoOaATCd OIepaTopH o00paboTky ommbor. */

END;

CyIecTBYIOT JiBa pPa3JIMYHBIX THIIA OJIOKOB: AaHOHWUMHBIC OJOKM W HMMEHOBAaHHBIC.
AHOHUMHBIE OJOKH OOBIYHO CO3JIAIOTCSI TUHAMUYCCKH W BBIMOJHSIOTCS TOJIBKO OIHMH Pa3. DTOT
TUT OJIOKOB, KaK MPaBWJIO, CO3JAETCsl B KIMEHTCKOM MporpamMme Ui BBI30BA MOIIPOTPAMMBL,
XpaHHH[eﬁCH B 6&36 JaHHBIX. MmeHoBaHHBIE OJIOKM OTJIMYAIOTCS TEM, YTO OHH HMCHOT HMI.
NmenoBaHHbBIE OJIOKK MOTYT OBITH Pa30UTHI HA KATETOPUH CIEAYIONIIIM 00pa3oM:

» Ilomeuennsvie onoxu (labeled block) sBnstorcs aHOHUMHBIMH OJIOKAMH C METKOM,
KoTOopas aaeT 050Ky uMsa. OHU CO37Ar0TC OOBIYHO JUHAMUYECKH M BBIMTOJIHSIOTCS TOJBKO OJWH
pa3. [TomeueHnHbIe OJIOKM HCTIONB3YIOTCS TaK )K€, KAK 1 aHOHUMHBIE OJIOKH, HO METKa IO3BOJISIET
CCBUIAThCS Ha TIEPEMEHHBIE, KOTOpbIe WHaue ObTH Obl HEAOCTYITHBI.

» Iloonpozpammur (Subprogram) nensrcs Ha mpoueaypsl u ¢yHkuun. OHH MOTYT
XpaHUTbC B 0a3e JaHHBIX KaK aBTOHOMHBIE OOBEKTBbI, KaK YacTb MOJIYJS WM KaK METOMbI
o0bekTHOro THma. IloxmporpamMMbl OOBIYHO HE H3MEHSIOTCS IIOCIE CBOErOo CO3JaHMs U
BBINOJIHAIOTCA HEOAHOKpaTHO. [loamporpamMmbl MOTYT OOBSIBIATBCS B JApPYruX OJiOKax.
HezaBucumo oT TOro, riae oHM OOBSBICHBI, TOANPOrPAMMBbI BBIMOIHSIIOTCSA SIBHO HOCPEICTBOM
BBI30Ba IPOLETyphl WK (GYHKLUH.

» Tpuczepwt (triggers) - 95TO WMEHOBaHHBIC OJIOKH, KOTOPBIC AaCCOLMUPYIOTCS C
HEKOTOPBIM COOBITHEM, NMPOUCXOIIMNM B Oa3e AaHHbIX. OHM, KaK MPaBWIO, HE W3MEHSIOTCS
MOCJIE CBOETO CO3JaHHSI M BBIOJIHSIOTCS MHOTOKPAaTHO HESIBHBIM 00pa3oM IpH HACTYIUICHUH
COOTBETCTBYIOIINX COOBITUI. COOBITHEM, AKTUBU3UPYIOIIUM TPUTTEP, MOKET ObITH BBIIIOJIHEHUE
ormepaTtopa s3blka MaHumynupoBanus manHeiMa (DML, data manipulation language) wan
HEKOTOpoM Talnuuei 6a3bl JTaHHBIX. DTO MOXKET TakKe OBbITh ONepaTop S3bIKa OIpeAeseHUs
nanabix (DDL, data definition language), takoit kak CREATE nnu DROP, win coGbiTre 6a3bl
JAHHBIX, HAITPUMEP 3aITyCK UM OCTAHOBKY.

Anonumnstit 610k (@anonumous block) - sto 6ok PL/SQL 6e3 cekiuu 3aroioBka, HHaYe
rOBOps, CEKIMU MMEHHM, MO3TOMY OH M Ha3blBAE€TCS aHOHMMHBIM. AHOHHMMHBIE OJOKH MOTYT
BeINONHATBCS U3 SQL*PIuUs u ncnons3oBaThest B pyHKIUSX, polieaypax u Tpurrepax PL/SQL.
BcenomuuTe, uTo camu mpouenypsl, GyHKIUHA U TPUTTEPHI TaKKe COCTOST U3 0a30BBIX OJIOKOB.
OT0 03HaAyYaeT, 4To 0a30BbIM OJOK MOKHO MOMELIATh B Jpyroi 0a3oBbIi 010K. UyTh HMXKE BbI
y3HaeTe 00 3ToM Oosiee oIpoOHO.

[To-BunuMoMmy, Ty4nivii cnocod MOHATh, YTO MPEACTaBIseT cO00 6a30BbIi OJO0K, — 3TO
paccMOTpeTh KOHKpeTHhI mpuMmep. CHauama BBeAWTE KOMAaHIY, KOTOpas TIO3BOJIAT
npocmartpuBath B SQL*Plus uadopmaiinio, BEIBOIUMYIO IIPOrpaMMaMH:

set serveroutput on

Teneps BBeAWTE KOJI aHOHUMHOTO OJIOKa:

DECLARE
Num_a NUMBER := 6;
Num_b NUMBER,;
BEGIN
Num_ b= o:

Num_a=Num_a / Num_b
Numb = 7.



doms_output.put_line ( ' Value of Num_b ' || Num_b) ;EXCEPTION

WHEN ZERO DIVIDE

THEN
dbms_output.put_line (Trying to divide by zero'); dbms_output.put_line ('
Value of Num_a ' || Num_a) ;dbms_output.put line (* Value of Num_b
|| Num_b) ;END;

CGKHI/I}I 3aroJIoBKa

Cekuusi 3arosioBka Oj0Ka ObIBa€T pPa3HbIX BHJIOB B 3aBUCUMOCTH OT TOTO, KaKOMY
KOMITOHEHTY MPOTrpaMMBbl IPUHAUISKUT OJIOK. BcrioMHMTE, YTO MpOIeyphl, QYHKIIUH, TPUTTEPHI
Y aHOHHMMHBIE OJIOKH COCTOST M3 0a30BBIX OJOKOB. Kak MUHHMMYM OHM MMEIOT OAMH 0a30BBIN
OJIOK, COCTaBISIOMIMKA WX TeJI0. DTOT OJIOK MOXKET COAEp)KaTh BHYTpH ceOsi apyrue 0a3oBbIe
O10kH. 3arooBOK 0a30BOTO OJI0OKa BEPXHETO YPOBHS JJsl (YHKLMH, MPOLEAYPHI WM TPUTTEpa
COEPKUT crenupHUKANUIO 3TOW (YHKIMH, TPOLEAYpPhl HIM Tpurrepa. [ljis aHOHUMHBIX OJIOKOB
3aroJIOBOK COZEPKHUT TOJIBKO KirroueBoe ciioBo DECLARE.

Cekuusd 00bL9BJICHU

Ceknust OOBSBIICHUH HE SBISETCS 00s3aTeNbHON. B cioydae wWCIosib30BaHHS OHA
HAYMHAETCS MOCTIe CeKIMU 3arojiOBKa M OKaHYMBAETCs Tepena KiodeBbiM, cioBoM BEGIN. Ora
CEeKIHsI COACPKUT OOBSIBICHUS MEPEMEHHBIX, KOHCTAHT, KypCOPOB, MCKIIOUEHUH, QpyHKIUN U
nporienyp PL/SQL, koropeie OyayT HCIONB30BAaThCS B BBIMOJHAEMOW CEKIMU M CEKIUU
UCKJIIOUEHUH. Bce 0OBsIBIICHHS IEPEMEHHBIX M KOHCTAHT JIOJDKHBI Pa3MeIaTbes 10 OObSIBICHUH
GYHKIUH WK TIPOLEAYD.

Oo0bsiBnerne coodmraer PL/SQL o Tom, 4TO HYXHO CO3/7aTh MEPEMEHHYIO, KOHCTAHTY,
Kypcop, GYHKIHIO WIX IPOLETYPY COTIACHO MPUBEICHHON CIIEU(UKALIIH.

Korma BeimonmHenne 0a30BOro OJ0Ka 3aBepIIacTcs, BCE DIIEMEHTHI, OOBSBICHHBIC B
CeKIIMU OOBSBICHHMA, TMEPECTAIOT CYMECTBOBaTh. JIEMEHTBI, OOBSBICHHBICE B CEKIUU
00BsiBICHHH 0a30BOr0 0J0Ka, MOTYT UCIIOJIB30BATHCS TOJIBKO B MIpe/ieax 3TOro 0Jioka.

Takum 00pa3oM, IOCJI€ BBIIOJIHEHUS HAIIEro JeMOHCTpaimonHoro Oioka B SQL*Plus
nepeMerHyr0 Num_a Oyaer HEBO3MOXKHO TmepeaaTh apyroit mpoueaype PL/SQL. Num_a u
Num_b mocie BeImOHEHUs 0JI0Ka TPOCTO Mcye3aroT. Ho eciu U3 BBIMOTHIEMOM CeKIMu OoKa
Oynet BeI3bIBaThCs QyHKIMs win nporeaypa PL/SQL, to Num_a u Num_b moxHo nepenars B
KadecTBe (PaKTHICCKUX rmapameTpoB. OJTHUM CIIOBOM, BCE, UYTO HAXOJUTCS B CEKIIMH OOBSBIICHUH,
MPUHAIISKAT OJOKY M MOXKET HCIOJB30BATHCS TOJNBKO BHYTPH HETO, a CIEeIOBATENbHO,
CYIIECTBYET TOJIbKO Ha TPOTSDKCHWHM €ro BPEMEHW JKW3HHM. YacTh KoJla, B KOTOPOH MOXKET
UCIIOJIb30BAThCS MIEPEMEHHAs, Ha3bIBACTCS 00J1aCThIO BUMMOCTH (SCOpE).

Ob6nacteio BuauMocTu mepemeHHsix NUmM_a u Num_b sBistercst 610k, B KOTOpOM OHHU
00BsABIIEHBI. DTa 00JIaCTh BUIMMOCTH MPOCTUPAETCS OT Hadaja CEKIMU OOBSBICHUN U 10 KOHIIA
BBITIOJIHAEMOM CEKIIUU.

Brmmonasemas cekuus

BrimonnsgeMas cekiipsg HauumHaeTcd ¢ karodeBoro cioBa BEGIN u 3akanumBaercst 160
kimo4eBbM ciioBoM EXCEPTION, ecnu mpucyTCcTBYeT CEKIHSI UCKITIOUEHHHA, JTHOO KITFOYEBBIM
cioBoM END, 3a koTOpBIM clieyIOT HeoOs13aTeIbHOE UMs (DYHKLIMK WIIM MPOLEAYPhl M TOYKA C
3ansaToi. BeImonHseMas ceKius coaeput oauH u 6onee PL/SQL-omeparopoB, BBITOIHSIEMBIX
IIPH IepejIadue yIupaBlIeHUus JaHHOMY OJI0Ky. CTpyKTypa BBITIOJTHSAEMON CEKIIMU TTOKa3aHa HIDKE.

BEGIN

/* omuH u 6Gosiee PL/SQL-omepaTopoB */
[EXCEPTION] END [uMsa QYHKUUM WJIM
npouenype] ;

B BemonHsemoMm kone PL/SQL dare Bcero BcTpeuaeTcs orneparop npucBauBaHus (@ =).
OH yKa3bIBaeT, 4YTO HYKHO BBIYHCIUTH BBIpOKEHHE CIpaBa M TOMECTUTh pE3yNIbTaT B



MIEPEMEHHYIO ClIeBa. BhIMonHsAeMas CeKIMs HAlero JEMOHCTPALMOHHOTO OJIOKa COACPIKUT TPU
onepatopa mnpucBauBaHus. [lepBeiii omepatop mnpucBamBaerT mnepemenHod Num_b HyneBoe
3Ha4YCHHUE.

Bropoii oneparop npucauBaer nepemMeHHoit NUm_a 3nauenue Num_a, neneHHoe Ha
Num_b. O6parure BHUMaHKE, YTO MOCJIE YCICIIHOTO BBIIOJIHEHHUS TOrO ONEeparopa 3HAUYCHUE
Num_a u3menurcs. Tpertuii onepatop npucBauBaet nepeMernnoir NUm_b 3nauenwue 7.

CeKIus UCKIIFOYEHUH

B xoze Bemonnenust PL/SQL-omepaTtopa MOKeT BO3HHKHYTh OIIMOKA, KOTOpas CACIaeT
HEBO3MOXXHBIM JIaJIbHEHIIICE BBIMOJHEHHE IPOTPaMMBbl. Takue HCKIIOYUTEIbHBIC CHUTYaIlUd
Ha3bIBAIOTCS UCKAtOUeHuamu (exceptions). Ilomb3oBaTenb, BBI3BABIIUN MPOIECIYPY, TODKEH
OBITh MPOUH(GOPMHUPOBAH O BOSHUKHOBECHHU UCKJIFOUCHHS, & TAK)KE O MPHYHNHAX, €TO BHI3BABIIHX.
Bbl MOkeTe BBIIATh MOJIB30BATEIIO COAEPKATEIBLHOE CO00IIeHNe 00 OImuOKe, WM MPeIIPUHSTH
HEKOTOPbIC KOPPEKTUPYIOIIUE JCHCTBUS W TOBTOPHUTH OICPAIMIO, BBIMOJHIBIIYIOCS JI0
BO3HUKHOBEHHS OMKMOKU. BBl TakKe MOKETE OTKATUTh W3MEHEHHS, KOTOPbIC ObLIM MPOU3BEICHBI
B 0a3e TaHHBIX K 3 TOMY MOMEHTY.

PL/SQL momoraer BaM BO BCEX O3THX ClIydasx, IPEIOCTaBIsAsA CpeACTBA 00pabOTKH
uckimodenuit (exception handling). PaccMoTpuM CTpYKTYpY CEKIIMU UCKITIOYSHUHA.

EXCEPTION

WHEN <mMda MCKIIOYEeHMUS>

THEN

/* meuncTBuA, NPenlpUHYMAaeMbe [IPY BO3HUKHOBEHMM MCKJIIOUYEHMUS */
WHEN <mMa MCKIIOYEeHMUS>

THEN

/* memcTBUA, NPEeINpVHMMAaEMbe [IPUM BOSHUKHOBEHMUM MCKJIOUEeHUS */

Cekrust uckIroueHU HaunHaeTcs ¢ kimodeBoro cioa EXCEPTION u nponomkaercs 1o
KkoHIa 6moka. Kaxnomy uckmouenuto coorBerctByeT omeparop WHEN <ums ucknroueHus™,
YKa3bIBAIOLINM, YTO JOJKHO OBITh CAETAHO IpPHU BO3HUKHOBEHMM [@HHOTO HCKIIOYeHus. B
HallleM [pUMepe TaKUX ONepaToOpPOB TPHU, BCE OHHU BBIBOIAT TeKCT Ha dkpan SQL*Plus. [Taker
DBMS_OUTPUT wu nporienypa PUT_LINE sBnstorcst gacthio 6a3sl manubix Oracle; BMecte onu
MO3BOJISIFOT MMOCTPOYHO OTOOpaXkaTh TeKCT Ha 3kpaHe SQL*Plus.

Bce omepaTopbl, HaxonsIIMecs MEXIy ONEepaTopoM, BBI3BABIIUM OIIUOKY, W CEKIUEH
UCKJIIOYEHHUM, UrHOpupyroTcsa. TakuM o0pa3oMm, B JEMOHCTPALlMOHHOM OJIOKEe NpHCBaWBaHUE
3HadyeHus 7 nepeMmenHoit NUM_D He BeimonHseTcs. Bol MokeTe yOeIUThCS B 3TOM, TOCMOTPEB Ha
3nagenre NUM_D B BbItaBaeMoii pacrieyarke.

Brimonnenune orneparopa, YKa3aHHOI'o B CCKIIUU I/ICKHIO‘{GHI/II}'I, Ha3bIBACTCA oﬁpaﬁomkoﬁ
uckmouenus (exception handling).

[Ipouiecc, Bkmouaronii B cebsd oOOHapyKeHHe OIMIMOKH, OIpeleleHne, Kakoe
UCKJIIOYCHUE OIMCHIBACT €€ HaWiydmuM oOpazom, u mnepemady PL/SQL wunpopmaium,
MO3BOJISIFOIIE  HAaWTH  COOTBETCTBYIOIIMH KOJA B CEKIHMHM MCKIIOYEHUW, Ha3bIBACTCS
6030yacoenuem uckurouenus (raising exception). B aeMOHCTpanMOHHOM KOJ€ HMCKITIOYEHHE
B0o30yxmaet cam PL/SQL, oOHapyXuB MONBITKY JeieHust Ha Hyinb. B PL/SQL 3T0 nckiarouenne
nmeeT npenonpeaeneaHoe ums - ZERO_DIVIDE. Bo MHOTHX CcHUTyalusx OMIUOKY JTOJDKEH
obHapyKuBaTh Bar ko, a He PL/SQL.

IlepeMeHHbBIE 1 KOHCTAHTBI

B Onokax PL/SQL B3ammosmeiicTBue ¢ 0a30il JaHHBIX OCYIIECTBISIETCS MOCPEICTBOM
nepemeHHbIX. ITepemennsie (variables) — sto oGmactu mamsiTi, B KOTOPBIX MOTYT XPaHUThCS
HEKOTOpBIC 3HAYCHHS JaHHBIX. [0 Mepe BBIMOIHEHUS MPOrPaAMMBI COIEPKUMOE MEPEMEHHBIX
Moaudunupyercs. [lepeMeHHON MOKET OBITH IPUCBOEHA ONPEEICHHAS HHPOPMAIIUS, XpaHUMast



B 0a3e JaHHBIX, JUOO CONEPKUMOE MEPEeMEHHONW MOXKeT ObITh BHECEHO B 0a3y JaHHBIX.
[lepemeHHBIE MOTYT HM3MEHSATHCS HemocpeAcTBeHHO Komannmamu PL/SQL. IlepemenHsie
OTIpE/ICTISAIOTCS B pas3zeie 00bsBICHUH O10Ka.

[To cymecTBy, MEpeMEHHBIE - 3TO UMEHOBAaHHBIE KOHTeHHEpPhl. OHU MOTYT COJEpPIKATh
MHPOPMALUIO (JJaHHBIE) PA3IMYHBIX BHIIOB. B 3aBUCMMOCTH OT TOTO, KaKyr0 MH()OPMAIHIO B HUX
MOJKHO TIOMEIIATh, OHU UMEIOT Pa3JIMYHbIC THITbI JaHHBIX, @ YTOOBI OTJIIMYATh MX JIPYT OT Apyra,
uM npucBanBaroTcs uMmeHa. PL/SQL xpanut uncna B nepemennsix turia NUMBER, a Tekcr - B
nepemennbix Tuna CHAR umn VARCHARZ.

O0bsBieHue epeMeHHbIx PL/SQL.

Cunrakcuc oObsiBieHus nepeMmeHHoi B PL/SQL MoxeT nMeTh IH00YI0 M3 CIeIyIONUX
dhopm:

<umsi_nepeMmeHHOI™> <tun_panHbix> [[NOTNULL] :=
<3Ha4U€HHUE II0 YMOJIYaHHUIO>;

<ums_rnepeMmenHon™> <tun_ganHbix> [[NOT NULL] DEFAULT
<3Ha4UE€HHE II0 YMOJIYaHHUIO>;

<Wwmsi_miepeMeHHOIT™> - 310 1000l npaBuibHbIi uaeHTHukarop PL/SQL. [TpaBuibHbIi
unentudukarop PL/SQL nosmken:

* lmerp He Oonee 30 CHMMBOJIOB B JJIMHY M HE COJIEP)KaTh MPOOEITHHBIX CHUMBOJIOB
(cobcTBEeHHO TPOOEIIOB ¥ 3HAKOB TaOYJISAIIHHN).
* CocrosTe TONbKO U3 OykB, nudp ot 0 mo 9, cuMBona momyepkuBaHus (), 3HAKA
nosuapa ($) v 3naka pyHTa (#).
* HaumHatbcs ¢ OyKBBI.
» He coBmagars c 3apezepBupoBanHbiME ciioBamu PL/SQL wan SQL, KoTopsie HMEIOT
crienuanbHOE 3HaYeHHe. HarpuMep, UMEHeM TIEpEMEHHOI He MOXET OBITh CIIOBO
BEGIN, koTopoe 0603Ha4aeT Hayao BHIIOIHIEMOM cekiuu 6azoBoro 6aoka PL/SQL.

<Twun_JaHHBIX> - 3TO J000H JomycTUMbIH THI AaHHbIX SQL wiu PL/SQL..

Momudukarop NOT NULL tpedyer, uTtoOsl mepemeHHass mMena 3HadeHue. Eciu oH
yKa3aH, IMEPEeMEHHOHW MOJDKHO OBITh NPUCBOCHO 3HadeHHe Mo ymomuanuioo. CosgaBaeMoit
MEPEMEHHONH MOXHO MPHUCBOUTH 3HAYCHHE 110 YMOJYAaHHUIO, 33JaHHOE COOTBETCTBYIOUINM
BBIpQ)KEHUEM. JTO MPOCTO COKPAIIEHHBIN CITOCO0 MPUCBanBaHUs 3HAYCHHI TIEPEMEHHBIM.

Oo0mwsaBaenne korcrant PL/SQL.

CuHTakcuc 00OBIBICHUS KOHCTAHTE UMEET cne)ly}onmﬁ BUO:

<uMsa_nepeMeHHOM> <Twun_ paHHuex> CONSTANT := <3HaueHue>;

B otnnune oT nmepeMeHHBIX KOHCTaHTaM 00s3aTelbHO NMPUCBAUBACTCS 3HAYEHHE, KOTOPOE
HeNb3s U3MEHATh Ha MPOTSHKEHUU BPEMEHU JKU3HHM KOHCTaHThl. KOHCTaHTHI OYE€Hb MOJIE3HbI JUIs
noajaepkaHuss 0€30MaCHOCTM M JUCHUUIUIMHBL TNpU  pa3paboTke OONBIIMX M CIOXKHBIX
npuiokeHuid. Hampumep, eciiu Bbl XOTUTE TapaHTHPOBaTh, uTo mporeaypa PL/SQL He Oyner
Moau(UIIMpOBaTh IepeAaBacMble €Ml JaHHble, MO)XeTe OOBSBUTh WX KOHCTaHTamMu. Eciu
IpoIIeypa BCe JKe MOoMbITaeTcs MxX Moauuimposars, PL/SQL Bo30yauT UCKITIOUYEHUE.

[IpucBoeHue 3HaUEHUS IEPEMEHHBIM.

Ectb TpH cocoba m3MeHeHUs 3HaUeHUs NepeMeHHOi. Bo-nepBbIX, €l MOXKHO MPUCBOUTH
3HAUYEHHE BBIPAKEHMUs, MCIIOJb30BaB omepaTop npucBamBanus PL/SQL. Bl yxe Bumenu psn
IIPUMEPOB TAKOTO COpTa. BOT COOTBETCTBYIOIMIMI CHHTAKCHUC:

<vMA_ TNepeMeHHOM> := <BHPaxXeHMue>;

Bo-BTOphIX, mNepeMeHHass MoxeT ObiTh mepemana PL/SQL-mporeaype B KadecTBe
(aKkTHUECKOro mapamerpa, COOTBETCTBYIOLIEr0 OJHOMY U3 (opmanbHbIX napamerpoB IN OUT
wm OUT. Ilocne 3aBepiieHus NpoUENypbl 3HAUYCHHE NEPEMEHHOH MOMKET HM3MEHHUTHCS. ITO
JIEMOHCTPHUPYETCsl B MPHUBEICHHOM HIDKE MPHUMEpe, T/ie Ul BbI30Ba MPOLEAYphl MCIOIb30BaHa
MMEHOBaHHAas HOTALHUS.



CREATE PROCEDURE hike priees (oldjprice NUMBER, percent hike
NUMBER := 5, new price OUT NUMBER) IS BEGIN
new price := old price + old price * percent hike / 100;
END hike prices;

DECLARE
price_to_hike NUMBER(6,2) := 20;
hiked_price NUMBER(6,2) := 0;
BEGIN
dbms_output.put_line('Price before hike ' || price_to_hike);
dbms_output.put_line(‘hiked_price before hike ' || hiked_price);

hike_prices (old_price => price_to_hike, new_price =>hiked_price) ;
dbms output.put line ( 'price to hike after hike ' ||
price to hike) ;
dhms output .put line ( 'hiked price after hike ' ||
hiked price) ;
END

Beipaxxenust

Beipakenuss PL/SQL wucmons3yroTcss B KauecTBe 3HAueHHWE BoIpaxkeHus (rvalues),
MO3TOMY HCIIOJIb30BAHUE BBIPAKEHHS KaK CaMOCTOSITEIBHOTO oreparopa OSCCMBICICHHO - OHO
JIOJDKHO OBITh 3JIEMEHTOM oliepaTopa. Hampumep, BBIpaKCHHUE MOXXET HAXOAUTHCS B IMPABOM
YacTH OIEpaluyd MPHUCBaWBaHUS WM ObITh 3ieMeHTOM SQL-omeparopa. Tum BbIpakeHHUs
OIPEIEISIFOT COCTABJISIFOIIME €0 ONEPAIMH U TUITBI OTIEPAH/IOB.

Onepano - 310 apryment omneparuu. B omeparmsx PL/SQL ucnonssyercs aubo omauH
apryMeHT (yHapHas, WIM OJIHOMECTHas, omepauus), Jubo aBa aprymeHTa (OMHaApHas, WU
JBYXMecTHasl, orepanusi). Hanpumep, oneparust oTpuianus (-) sBIsSETCS YHAPHOMH, a omeparius
yMHOXeHHUs (*) - OuHapHOU.

HpI/IOpI/ITCT onepaunﬁ BBIpAXXCHHA OIPCACIIACT IMOPAAOK MX BBIITOJIHCHHA. PaCCMOTpI/IM
YHUCJIOBOC BBIPAKCHUC:

3+ 5*%7

[Ipuopurer omnepanuy yMHOKEHHMs BBILIE IPUOPUTETA ONEPALUH CIOKEHHUS, MOITOMY
pe3yapTaToM 3TOro BhipakeHus oyzaet 38 (3+35), a e 56 (8*7).



OnepaTopsl Tun Onucanune
*%x
,NOT bunapueie Oneparust BO3BEICHUS B
CTETICHb,
* | VHapHble JIOTHYECKOE OTPUIIaHUE
= 1=
S > bunapnsie ToxIeCcTBEHHOCTb, OTPULIAHUE
<=,=>IS NULL
1
BuuapHbie YMHOXEHHME, NENECHNE
LIKE Bunapusie (3a C
HCKTFOUCHHEM IS JIOJKEHHE, BBIYUTAHUE,
BETWEEN, IN NULL, xoTOpblif siBAseTCsl | KOHKaTEHALUS CTPOK
YHApHBIM)
BunapHbIit Jlornyeckoe CpaBHEHUE,
AND Jloruueckoe COEZIMHEHHE,
Jlornueckoe  BKIIIOYEHHUE
OR BuHapHbIi CHMBOJIBHBIC BBIPAKEHHS

Tabnuua 7.1 Onepamopur PLISQL.

CyluiecTByeT JIHIIb OJHA CHMBOJIbHAS OIEpamMsl - OIeparus KOHKATCHAIIUW, WIN
cueruieHus (|| ). C ee MOMOIIBIO COENUHAIOTCA JBE WM OOJbIlIee KOJIUYECTBO CHUMBOJIBHBIX
CTPOK (WJIM apTryMEHTOB, KOTOPBIE MOT'YT OBITh HESIBHO IIPEOOPa30BaHbl B CHMBOJIBHBIC CTPOKH).

Ecnu Bce omepanzpl B BbhIpaxeHUU KoHkareHauuu umeroT tun CHAR, To n oHO camo
oyner umets T CHAR. Ecnu ke xots 661 onuH onepany umeer tun VARCHAR?2, BoipaxkeHue
oyner numers tTun VARCHAR2. Cuutaercs, 4ro cTpokoBble autepansl umeror tun CHAR,
MO3TOMY PE3yJbTAaTOM MpeIbIayInero npuMmepa spisercs 3Hadenue turma CHAR. Opnako B
cnenyronieM Ojoke mepemenHoi VResult mpucBaumBaeTcs BBIpaXKEHHUE, pe3yJbTaT KOTOPOTO
3navyenue tuna VARCHAR2:

DECLARE

v_TempVar

v_Result

BEGIN

v_Result := v _TempVar
END;

Jlornyeckue BbIpakeHu.

Bo Bcex ympasmstomux crpykrypax PL/SQL (3a uckirouennem GOTO) ucnomb3yrorcst
JIOTHYECKHE BBIPAKECHUS, HA3bIBAEMBIC TaKXKe YCIOBHSIMU. Jlorndeckoe, Wi O0yieBo, BBIpaKEHNE
— 3TO JTF000€ BBIPAKEHUE, KOTOPOE JaeT B pe3ynbTare jorudeckoe 3HaueHne (TRUE (uctuna),
FALSE (;oxp) it NULL). Himxe npuBeieH psizt JIOTHYIECKUX BBIPAKESHUIA:

X > YNULL (4 > 5) OR
-1 1= 2)

B tpex omepamusx - AND (u), OR (umm) m NOT (me) - mormveckne 3HAYCHUS
WCTIOJB3YIOTCSl B KAUYECTBE apryMEHTOB M BO3BPAIAIOTCS B KAa4eCTBE pe3yibraTa. Bo3MO)KHBIE
KOMOMHALIMU OMMCHIBAIOTCS B TaOIMIIaX UCTUHHOCTH (cM. pHC. 5.1). C moMouIpio 3TUX oneparuii
peanusyetcs cranaapTHas Tpex3HauHas yioruka. AND Bosspamaer TRUE tonbko B Tom ciyuae,



ecnu WCTUHHBI 00a omepannga, OR Bo3Bpamaer FALSE Tonpko Torma, korma oba omepanaa

JIOKHEI.
NOT |TRUE | FALSE |NULL
AND TRUE |NULL
FALSE |FALSE
TRUE |TRUE |FALSE |FALSE
FALSE |FALSE |FALSE |NULL
NULL |NULL [FALSE |NULL
OR  [TRUE |FALSE
TRUE |TRUE ROE TTRUE
FALSE |TRUE IeAlsE [NULL
NULL 1 TRUE \NuLL |NULL

Puc. 7.1 Tabauuvl ucmunnHocmu.

NULL-3HaueHus yCIIOXKHSIOT JIoTndeckue BolpakeHus (HaoMHuM, uto NULL - ato
MPOMYIIEHHOE WK Heu3BecTHOE 3HaueHue). Pesynpratom Beipaxkenuss TRUE AND NULL
sisietcst NULL, Tak kak HEeM3BECTHO, HUCTUHEH JIM BTOPOM OTEpaH]I.

B Oornepanuiax CpaBHCHUSA, NI OTHOIICHHA, B KAYCCTBC OIICPAHAOB HUCIIOJIB3YIOTCA YHCJIa,
CHUMBOJIbI WJIM JAaHHBIC, a BO3BPALIAIOTCA JIOTHYCCKHUC 3HAYCHHA. Hirxe IMpUBCICHA Ta6JII/ILIa,
OIMMChbIBANOIIaA 3TU OIICpaluu.

Onepanus Onucanue
= PaBHO (paBeHCTBO)
<> He paBno
(HEepaBEHCTBO)

< Mensbiie

> bonbie

<= MeHnb111€e UM paBHO
>= bonpnie wim paBHO

Taénuya 7.2 Onepayuu cpasnenus.

Omneparop IS NULL Bo3Bpamaer 3nadenne TRUE Tombko TOrma, xorma ormepaniom
apigercs NULL. NULL-3HaueHust He Moryt ObITh NMPOBEPEHbl HAa MUCTUHHOCTH NMPU MOMOIIU
orepalii OTHOIIEHHUs, TaK KaK J1000€ BhIpa)K€HNUE OTHOLLEHUS, OTIEPaH0M KOTOPOTO SBIISETCS
NULL, Bo3Bpamaer NULL.

Omneparop LIKE (momoGue) mpuMmeHsieTcs Al COIMOCTABIEHHUSI CTPOK CHMBOJIOB C
HEKOTOPbIM 00pa3loM, NOJOOHO TOMY, KaK 3TO JAENAeTCs B PETYJSPHBIX BBIPAKEHHUSIX CHCTEMbI
Unix. 3Hak moauepkuBaHus () COOTBETCTBYET OJJHOMY CHMBOJY, a 3HaK MporieHTa (%) - HyJIro u
6onee cumBonam. [IpuBenennble HUXke BeIpaskeHHs Bo3BpamiaoT TRUE:

'Scott' LIKE 'Sc%ft'
'Scott' LIKE 'Scott'
'Scott' LIKE ‘%



Omneparop BETWEEN (mexny) oObeauHsieT onepanuu <= M >= B OJHOM BBIPAKCHUH.
Hampumep, nmpuBeeHHOE HUXKE BhIpaXeHUE Bo3BpaliaeT 3HaueHne FALSE:

100 BETWEEN 110 AND 120A

9TO BeIpakeHue Bo3BpamaeTr TRUE:
100 BETWEEN 90 AND 110

Omnepatop IN (B) Bo3Bpamaer TRUE, ecnu mepBbwlii onepaH COACPKUTCS B Habope,
ompeneasieMoM BTOPbIM oniepanaoM. Hampumep, pesynbTtaT 3T0T0 BhipakeHus - FALSE:

‘Scott' IN ("Mike', 'Pamela’, 'Fred’)
Ecnin B nHabope comepxkarcs NULL-3HaueHus, OHM HMTHOPHPYIOTCSA, TaK Kak IpH
cpaBHeHuM HekoTtoporo 3HaueHus ¢ NULL Bcerna 6yner Bo3Bpamarses NULL.

KommenTaprn

KomMMeHTapun TOBBIIAIOT yA00OYMTAEMOCTh TNPOTPaMM M JIENAlOT uX Oojee
nousTHeIMU. Kommuisitop PL/SQL urHopupyer kommentapuu. CymIecTBYIOT KOMMEHTapUu
JIBYX BHUJIOB: OJIHOCTPOUYHbIE U MHOrocTpouHsle. [locnennue, yacTo Ha3pIBalOT KOMMEHTapUSIMU
C-tuna.

OnmHOCTpOYHBIE KOMMEHTAPUN

OnHOCTPOYHBIH KOMMEHTapUi HAYMHAETCS C ABYX CHMBOJIOB THpPE U MPOAOJDKAETCS 10
KOHI[A CTPOKH (OrpaHUYEHHOIN CUMBOJIOM BO3BpaTa KapeTKH).

Paccmotpum Hekotopsiid 610k PL/SQL:

DECLARE
v_Department CHAR(3);
v_Course NUMBER;
BEGIN
INSERT INTO classes (department, course) VALUES
(v_Department, v Course); END;

Tenepp n00aBMM K 3TOMY OJIOKY OJHOCTPOYHBIE KOMMEHTApWH, YTOOBI CHENaTh €ro
0o0Jiee HOHATHBIM:

DECLARE
v_Department CHAR(3); —— llepeMeHHasa 1Ojsa XpaHEeHUd
—— TPEeXCUMMBOJIbLHOTO —- koma ¢akynebTeTa v_Course NUMBER; --

[lepeMeHHaa nOJji1d XpaHeHMA HoMepa Kypca BEGIN
—-— BBemeMm B Tabjmuy classes 0asbl OAaHHBEIX KypPC, YKABaHHBIL B
-—- v_Department m v _Course.
INSERT INTO classes (department, course) VALUES
(v_Department, v Course); END;

Buumanue: Ecnin komMeHTapuiil pactipoctpansieTcs 6osiee 4eM Ha OJIHY CTPOKY,
TO JIBOWHOE THpe (—) HEOOXOJMMO YKa3bIBaTh B Hauase KaxI0i CTPOKH.

MHOrocTpoyYHble KOMMEHTAPUN

MHOTOCTpO‘-IHBIe KOMMCHTApUHU HAYUHAIOTCA C OI'PaHUYUTCIIA /* W 3aKaHYMBAIOTCS
OrpaHUYUTCIICM */ , KaK 9TO ACJIACTCA B A3BIKC ITPOrpaMMHUPOBAHUSA C.

Hampumep:
DECLARE



v_Department CHAR(3); /* TlepemeHHast Uil XpaHEHUS
TPEXCUMBOJIBHOTO Kona dakyiabTeTa */
v_Course NUMBER,; /* TlepemeHHast AJig XpaHCHUS
HOMEpa Kypca */
BEGIN

/* BBenem B Tabmuily classes Ga3wl maHHBIX Kypc, ykaszaHHblid B V_Department u
v_Course. */
INSERT INTO classes (department, course) VALUES (v_Department,
v_Course); END;

MHoOrocTpouHble KOMMEHTapUHU MOTYT PacHpOCTPaHATHCA Ha CKOJIb YrOAHO OOJIbLIOE
YHCIIO CTPOK, OJIHAKO OHM HE MOTYT OBITh BJIOXXEHHBIMHM, T.€. JI0 Hayaja OJHOT0 KOMMEHTapHus
JPYyroi 1oJKeH ObITh 3aKOHYEH.

Boripoch! k Jiekiu

1. Yrortakoe PL/SQL?

2 Kak BBITISIUT CTpyKTYpa nporpammbl Ha PL/SQL?
3. Kax oOBsIBIISIFOTCS IEpeMEeHHBIE U KOHCTaHThl Ha PL/SQL?
4

KakoBo HazHaueHune komMeHTapueB Ha PL/SQL?

CrmcoK MCTIONB3YeMOH JITepaTyphbl

Ckotrt Ypman «ORACLE 9i I[TIporpammupoBanue Ha si3bike PL/SQL.» uza. «ORACLE
Press» mepe. «Jlopu» 2004r. 529 ctp.

Michael McLaughlin «Oracle Database 1 1g PL/SQL Programming» u3a. «McGrowHiU»
2008r. 835 crp.

Jlexuust Ne8 YrnpasieHue BbINOJHEHHEM MPOTrPAMMBI. ONIEPATOPHI
BeTBJIeHUs, IMKJIa, GOTO. O6padoTKa HCKJIIOYUTEIbHBIX CUTYAIIMA.
Inan
VYmpaBseH#e BHITOJTHEHUEM TTPOTPAMMBI
Ormreparops! BetieHnst B ORACLE.
[uknnl
Omneparop CONTINUE
Orreparop GOTO u MeTkn

oW R

YnpaBneHue BbINONHEHNEM NpOorpamMmbl

Bo mMHoOrux ciydasx mporpaMma J0JKHA BBIOJTHATH pa3Hble NCHCTBUS B 3aBUCUMOCTH
OT TOro, BBINOJIHEHO I Hekoropoe ycioBue. B PL/SQL, xak u B 1apyrux s3bIKax
IPOTPaMMHUPOBAHUSI TPETHErO TOKOJIEHUS, UMEIOTCS pa3jMyHble CTPYKTYPHBI, CIyKallue s
yIpaBiieHUs! paboToi 010Ka. DTUMH CTPYKTYypaMH SIBJISIOTCS YCIOBHBIE ONEPAaTOPHI (OMepaTophl
BETBJICHUS) M LUKJIBI, @ TaKXe oreparop O0e3ycIOBHOro mepexoaa. MIMEHHO 3TH CTPYKTYpbI
COBMECTHO C ITEPEMEHHBIMHU 00eCIIeunBa0T MOIIb 1 THOKoCcTh PL/SQL.

Onepartopsbl BeTBneHust B ORACLE.
IF-THEN-ELSE.



Cunrakcuc oneparopa |IF-THEN-ELSE (ecnu-to-unaue):
IF <pmormueckoe BupaxeHme> THEN
<[OCJIeOBATE'BHOCT S ONepaTopoBl>;
[ELSIF <jormueckoe BelpaxeHme2> THEN
<[OCJIeOBATEJbLHOCTE ONEPaTopoB2>; ]
[ELSE
< IIOCJIeHOBAaTEJIbHOCT: ONepaTopoB2>; |
END TIF;
rae <JIOTMYECKOE BBIPAKEHUE™ - JII000€ BBIPAXKEHME, PE3YJIbTATOM KOTOPOTO SIBJISETCS
noruyeckoe 3HaueHue (cm. Beime). YcnoBust ELSIF u ELSE neoOs3arenbHbl, mpudyeM ycinoBuit
ELSIF w™moxer OBITh CKOJIb YrogHO MHOro. Hampumep, HWXKE mNpeAcTaBlieH OJIOK,
JEMOHCTpHpYIOHiA ucnonb3oBanue oneparopa |IF-THEN-ELSE ¢ ogaum ycnosuem ELSIF u ¢
onuuM ycnosuem ELSE:

DECLARE
v_NumberSeats rooms.number_seats%TYPE;
v_Comment VARCHAR2(35);

BEGIN

/* W3BiekaeMm 4ucio MecT B ayauTtopuu, uaeHtuduxarop koropoit 20008. Coxpansem
pesynbrar B V_NumberSeats. */ SELECT number_seats INTO v_NumberSeats
FROM rooms WHERE room_id = 20008; IF
v_NumberSeats < 50 THEN
v_Comment := ‘Fairly small'; ELSIF
v_NumberSeats < 100 THEN
v_Comment := 'Alittle bigger'; ELSE
v_Comment := 'Lots of room'; END
IF; END;

OTOT OJIOK Q)YHKHPIOHI/IpyeT B TOYHOCTH TaK, KaK 3TO YKa3aHO C IIOMOHIbIO KJIFOYCBBLIX
cioB. Eciu IEPBOC YCIOBUC UCTUHHO, BBIIIOJIHACTCA IMIEPBAA IMTOCICAO0BATCIIbHOCTL OIICPAaTOPOB.

B nHamem ciydae nepBbIM yCIIOBUEM SBIISIETCS
* v_NumberSeats < 50

A miepBas 1Mocie10BaTeIbHOCTh OMIEPaTOPOB

v_Comment := 'Fairly small’;

Ecnu uncino Mect He MeHee 50, OLICHUBACTCA BTOPOC YCIIOBHUC!
* Vv_NumberSeats < 100

Ecmnu ono HCTUHHO, BBIIOJIHACTCA BTOpA IMOCICAOBATCIBHOCTD OIICPATOPOB:
 v_Comment := 'A little bigger’

HaKOHeI_[, €CJIn 4YuCiIo0 MCCT HEC MCHECC 100, BBIIOJIHACTCA  3aBCpHIAOIIAAd
MMOCJICAOBATCIIBHOCTD OIICPATOPOB:

« v _Comment := 'Lots of room’

Kaxnas mocnenoBaTeIbHOCTh ONEPATOPOB BBIMTOJIHAETCS TOJBKO B ClIydae UCTHHHOCTH
COOTBETCTBYIOIIIETO YCJIOBUS. B 3TOM mpuMmepe B KaXI0H TMOCIIEI0BaTEIbHOCTH
OlEepaTopoOB HWMEETCS TOJIBKO OJWH TPOLEAYpHBI omepatop. OaHAKO Takue
MOCJICIOBATEIbHOCTA MOTYT COZCP)KATh CKOJIb YTOIHO ONEepaTopoB (MPOIEIYPHBIX JIHOO
SQL-oneparopos).

Hampumep:
DECLARE



v_NumberSeats rooms.number seats%TYPE;
v_Comment VARCHARZ (35);
BEGIN
/* VI3BJIeKAEeM UMCJIO MEeCT B ayOuTOopuM, uieHTudruxarTop koropor 20008.
CoxpaHseM pesysbTaT B V_NumberSeats. */ SELECT number seats INTO
v_NumberSeats
FROM rooms WHERE room id = 20008; IF
v_NumberSeats < 50 THEN

v_Comment := 'Fairly small';
INSERT INTO temp table (char .col) VALUES ('Nice and
cozy');
ELSIF v _NumberSeats < 100 THEN
v_Comment := 'A little bigger';
INSERT INTO temp table (char col) VALUES ('Some breathing
room') ;
ELSE
v_Comment := 'Lots of room'; END
IF; END;

Buumanwne: O6paTtute BHIMaHue Ha npaBoncanue ELS IF — B aTom croe orcyrctByet E 1
HeT npoOena. Takoil CHHTaKCHC 3aMMCTBOBAH M3 si3bIKa porpaMmupoBanus Ada.

[TocnenoBarensHOCTH orneparopoB B oneparope |IF-THEN-ELSE BrimosHsIeTCs TOIBKO B
Cllydae UCTUHHOCTH COOTBETCTBYIOMIEro ycnoBusi. Ecnu pesynsratoM ycnoBus ssisercs FALSE
wim NULL, mnocnenoBaTenbHOCTh ONEpaTOPOB HE BbILIOJNHAETCA. B KkauecTBe mpumepa
paccMOTpuUM JBa OJ0Ka:

/* Bmok 1 */

DECLARE

v_Numberl NUMBER;
v_NumberZ NUMBER;
V_Resuit VARCHARZ2 (7) ;

BEGIN
IF v Numberl < v Number2 THEN v Result := 'Yes';
ELSE v _Result := 'No';
END TIF;

END;

/* Bmok 2 */

DECLARE

v_Numberl NUMBER;
v_NumberZ NUMBER;
v Resuit VARCHAR2 (7) ;

BEGIN
IF v_Numberl >= v NumberZ THEN v _Result := 'No';
ELSE v_Result := 'Yes';
END TIF;

END;

OnuHakoBo Ju OyayT BecTH ceOs 3Tu aBa Onoka? [Tpennonoxum, uto V_Numberl = 3, a
v_Number2 = 7. B pesynbrate ycinoBue Oi0ka 1 (3 < 7) OyderT MCTHHHBIM, U NEpEeMEHHas
v_Result 6ymer ycranosiena B 'Yes'. YcioBue 00ka 2 OyaeT g0kHBIM (3 >= 7), nmepeMeHHas
v_Result Taxxe Oyner ycranosnena B 'Yes'. [liis mo0bix 3nauennii V_Numberl u v_Number2, ue
aprsromuxcst NULL, npuBenenubie 6;10ku GyHKIIMOHUPYIOT OJIMHAKOBO.

Teneps npeamonoxum, yro V_Numberl = 3, a v_Number2 cogepxxur NULL. Yro
npou3ouaeT B 3ToM ciydae? Ycenosue 0soka 1 (3 < NULL) maer B pesynsrate NULL, mostomy



Oyner BeimonHeHo ycioBue ELSE u mepemenno#t V_Result Oyzer mpucBoeno 3nauenue 'NO'.
VYcenosue 6moka 2 (3 >= NULL ) takxke naet B pesyaprrare NULL, mostomy Oyner BBITIOJIHEHO
ycinoBue ELSE m mepemennoii V_Result 6ymer mpucBoeHo 3Hauenue 'Yes'. Ecnm omna u3
nepemennbix (V_Numberl wiu v_Number2) comepskut NULL, T0 6110KH GyHKIIHOHUPYIOT I1O-
pasHoOMY.

Omnepartop CASE.

CymectByer aa tuma omeparopa CASE B PL/SQL. O6a HCHONB3YIOT CEIEKTOP.
CenekTop - 3T0 niepemMeHHas1, GyHKIUS Wi BeipakeHue, kotopoe CASE mpITaeTcs cpaBHUTH ¢
osokom WHEN. Cenektop crnenyer cpa3y nocie kimoueBoro cinoBa CASE. Eciu Bwl He Oynmere
HCIIOJIB30BaTh IEpeMEeHHY0-ceekTop, To PL/SQL ucmons3yer moruueckoe 3HaueHre TRUE B
Ka4yecTBE IepeMeHON-ceNeKTopa. B kadecTBe mNepeMeHHON-CEICKTOpa MOXKHO HCIOJIb30BaTh
o060t Tun nanubeix PL/SQL 3a uckmouennem BLOB, BFILE wimm cocraBHOrO THIIA.

OO6uwii cuarakcuc oneparopa CASE BeIrsauT crenyromum oopa3om:

CASE [ TRUE | [<mepemennas cenckrop>]] WHEN

[<BbIpaxkenue 1> | Omnauenme 1>] THEN

<6nok onepatopoB 1>; WHEN [<Bwlpakenue 2> |
Omnauenue 2>] THEN
<OJIOK OTepaTopoB 2>;

WHEN [<Beipaxenue (Nn+1)> | Onauenme (N+1)>] THEN

<010K omeparopoB (m+1)>;

ELSE

<610k oneperopo>; END

CASE;

B npocmom onepamope CASE cenektop - 3T0 TepeMeHHasi, KOTOpas BO3BpAIlacT
3HaYeHue JI000ro MPOCTOro TUIA JAaHHBIX 3a HCKIUYeHueM tuia Boolean. B onepamope CASE
C HOUCKOM CEJICKTOPOM SIBJICTCS JIOTWUYECKas TEPEeMEHHas WM (QYHKIUsS, BO3BpaIlaromas
JOrHYecKoe 3HaueHue. [lepeMeHHas-CeeKkTop - 3TO JOTHUECKas IepeMeHHas, IPUHUMAIOIIAS 110
ymonuanuto 3HaueHue TRUE. B omeparope CASE c mouckom cenekropom mpeHeOperaroT B
ciaydae, ecnu BolpakeHue crosimee nocae WHEN mpunumaer 3nauenne TRUE. Kak u B
BelpakeHuu |IF, CASE Taixke MoxkeT uMmeTh BolpakeHue ELSE. ELSE cpaGatsiBaer, enu He
HaiieH He oauH noaxosamuii BapuanT WHEN. Henb3st octaBisTs HeolpeieeHHBIM BhIpaKeHHE
ELSE wunaue Bbl momyuute ommuOky CASE_NOT_FOUND wmm PLS-06592, ecnu HU omHO
3nauenne WHEN, cooTBeTcTBYyIOIIIEE TEPEMEHHOM CENEeKTOpY HEe OyIeT HalAeHO.

Omneparop CASE sBnsercs Onokom omeparopoB. OHO HauyWHAETCS C METKH-
unaeHTudukatopa wiam kmodeBoro cioBa CASE w  3akaHumBaeTcs ¢ 3aBepIIAOIIAM
uaeatugukaropom END CASE wu Toukoii ¢ 3amstoii. Bee 610ku onepaTopoB TpeOYyIOT XOTS ObI
OJIMH OIepaTop TaKKe KaKk M BCE aHOHMMHBIC WJIM WMeHoBaHHBbIE Onoku. Omepatop CASE
TpedyeT X0Ts ObI 0TuH orepaTop B KaxkaoM Beipaxkenurn WHEN u 6ok ELSE.

Taxke kak u omeparop |IF-THEN-ELSIF-THEN-ELSE onepatop CASE BwimonHsier
o6moku WHEN nocnenoBarenbHO, mpoBepsis Ha COOTBETCTBHE NEPEMEHHOM-CENEKTOpa 3TOMY
omoky WHEN, a 3atem mnpepsiBaer BeimonHenne omneparopa CASE. He Bo3mokHO HeymadHoe
noBeaecaue omeparopa B PL/SQL. TTostomy ELSE BbImONHSETCS TOMBKO €CIIM HH OJUH W3
BelpaskeHnit WHEN He cooTtBercTBYeT cenexktopy mim HU ofHo Bbipakenue WHEN He npuHnMaer
3nauenune TRUE.

IIpocroii onepaTtop CASE.

[Tpocroii onepatop CASE mpuHMMaeT B KadecTBE IMEPEMEHHOW-CEIEKTOpa 000N THIT
nmauubeix PL/SQL 3a uckimouenrem BLOB, BFILE unu cocraBHOrO THIIA.



Cuntakcuc npocroro onepatopa CASE BeIrssauT cieayronm o0pa3om:

CASE <nepemennas_cenekrop> WHEN

Onauenue 1> THEN

<6noxk oneparopo 1>; WHEN
Onauenue 2> THEN
<O0JI0K onepaTopoB 2>;

WHEN Omnauenne (N+I)> THEN

<6mok onepatopoB  (N+I)>; ELSE
<61ok-omeparopos>; END

CASE;

[Tpocroii oneparop CASE TpeOyeT ompeneneHus nmepeMeHHON-cenekTopa. Bel Moxkere
6ombroe kommuecTBo 0;10k0oB WHEN, kak moka3zaHo B mpuMepe, HO IPU YBEITHUYEHUH BO3MOYKHBIX
3HaYeHUI yMeHbIaeTcsi PQPEKTUBHOCTh TAKOrO pelleHus. Takoe pelleHue SBISETCs JIErKO
yIpaBisieMbIM, €clii Yy Bac ecTb He Oosiee 10 BO3MOXKHBIX 3HAYeHHH Uig BbIOOpA.
YrpaBiasieMocTh CHUXKaeTCs IpH yBennueHuu 0siokoB WHEN.

DECLARE

selector NUMBER := 0;
BEGIN
CASE selector
WHEN O THEN
dboms output.put line('Case 0 ! ") ;
WHEN 1 THEN
dbms output.put line('Case 1!'");
ELSE
dbms output.put line('No match!'");
END CASE; END; /

AHOHUMHBI OJIOK BBIOMpPAET NEPBOE CpPaBHEHHUE, IMOCKOJIbKY IE€pEMEHHAasI-CEIEKTOP
conepxut 3HaueHue 0. Ilo sroit mpuuune, nepsbiii 6ok WHEN cooTBeTcTBYeT nepemMeHHOI-
cenektopy. Omnepatop CASE mnpekpamaer BwimonHeHne nouncka mo BeipaxenmsiM WHEN wu
BBITIONIHAET OJIoK omeparopoB HaigenHoro WHEN no 3aBeprienust BbIMOIHEHHS orepaTopa.
AHOHUMHBIH OJIOK BBIBOJIUT HA dKpaH «Case Oly.

MOXHO 3aMEHHUTh IMEPEMEHHYIO-CEJICKTOp JIOOBIM JApPYruM THIOM naHHbiXx PL/SQL.
Bo3smoxnbiM BeIOOpOoM MoryT ctath CHAR, NCHAR, u VARCHARZ2.

Onepartop CASE ¢ nouckom.

B omneparope CASE ¢ mouckoMm celeKTOp yCTaHOBJEH HESBHBIM 00Opa3oM, MOKa BBl
nbiTaerech HailTu yciaoBue TRUE wnm FALSE. Yacto oneparop CASE ¢ mouckom ocHOBaH Ha
JTUHAMHYECKOM HCIOJIb30BaHUM BO BpeMs BBINOJIHEHUS JOrHKU. B xauectBe Boipaskenus WHEN
MOYKHO WCIIOJIb30BaTh (DYHKIMIO, BO3BPALIAIOIIYIO JIOTHYECKOE 3HAYEHUE, TpPU YCIOBUHU
JTUHAMHYECKOTO OTpeieicHus nnepeMeHHoi-cenekropa. Onepatop CASE ¢ monckom ucrnomnn3yer
TOJIBKO JIOTHYECKHe BbIpaxeHus B BoipakeHusax WHEN.

Cuntakcuc onepatopa CASE ¢ mouckom ciieayromunuM oopazom:
CASE [{TRUE | FALSE}]
WHEN [<Belpaxenue 1> | <mormueckoe 3HaueHue 1>] THEN
<6rok oneparopoB 1>; WHEN [<Beipaxenune 2> |
<noruueckoe 3HaueHue 2>] THEN
<06J10K oreparopoB 2>;
WHEN [<Belpaxenue (N+1)> | <nmormueckoe 3nauenme (N+1)>] THEN
<6nok omeparopoB (N+l)>; ELSE
<010k oneparopos>; END
CASE;



Kak u B mpocrom oneparope CASE BbI MoxkeTe 100aBIATh 11000€ KOIMYECTBO OJIOKOB
WHEN.

Paccmotpum npumep omneparopa CASE ¢ monckom:
BEGIN
CASE
WHEN 1=2 THEN
dbms_output.put_line('Case [1 = 2]"'); WHEN
2=2 THEN
dbms_output.put_line('Case [2 = 2]); ELSE
dbms_output.put_line('No match’); END CASE;
END; /

AHOHUMHBIA 070K BbIMONMHUT BTOpoii Omok WHEN motomy, uTto cemekropom 1o
yMonryaHuto siisiercs 3Hadenue TRUE u mMeHHO BTOpO# 610K cooTBeTcTBYeT 3HaYeHuto T RUE.

Byner BoiBeieHo Ha skpan «Case [2 = 2]».

HukJibl

B PL/SQL MoxHO mOBTOpATH omepatopsl mocpeactBoM I1ukiaoB (loops). L{ukiiet
MoApa3ACIAOTC Ha 4eThipe Kateropuu. IIpocteie mukibl, mukiasl WHILE u mukner FOR, a
TaKkxke KypcopHbie mukibl FOR, kKoTOpble OyayT paccMaTpuBaTbCs B CIEAYIOIIUX JICKIHSIX.

BrIxoz u3 1MKIIa OCYIIECTBISIETCS] B 3aBUCHMOCTH OT HEKOTOPOTO YCIOBUSL.
Ipocroii muka LOOP.

Koncrpykius nukina LOOP uMeeT crneayroniuii CHHTaKCHUC:
«AMSL_ITUKIIa»
LOOP

<omeparoper>; EXIT <ums_mwmkna> [WHEN
<yCJIOBHE_ BBIX0A2>] ;

<OIepaTopnl>;
END LOOP;

[Tpu Hammuum koHcTpykuuu WHEN Bce omepaTops! B Tene UKiIa MOBTOPSIOTCS 10 TeX
1op, TOKa BbIpaXXEHHE <YyCIIOBHE BBIXOJa> HE MPUMET MOJO0XKHUTEIbHOE 3HaueHue (T.e. He
CTaHET MCTUHHBIM). YCJIOBHE BbIXOJla MPOBEPSIETCA HAa KaXJIOM IpPOXO0Je, MHAaYe Ha3blBaMOM
utepanueid. Kak Tonpko BelpakeHne npuHumaet 3Hauenue TRUE, Bce onepatopst nocne EXIT
IPOMYCKAOTCS, UTEPALUHU MTPEKPAILAIOTCS U BHIMOJIHEHUE TPOI0JIKAETCS ¢ EPBOT0 Oreparopa,
cienytomero 3a END LOOP. Ecnu ycnosue WHEN otcyrerByet, oneparopsl mexay LOOP u
EXIT BbmonustoTcs Tonbko oauH pa3. OueBuaHo, yto onyctuB yciaoBue WHEN, Bbl moctynure
HEJIOTUYHO. B KOHIle KOHIIOB Wes IMKJIA COCTOMT B TOM, YTOOBI 00€CHEUUTHh MOTEHIHAIHHO

MHOTI'OKPAaTHOC BBIITOJTHCHHUE KO/IA.

B sToM npumepe npocTo pacrneyaTsiBaOTCs EPBBIE JECITh YUCEN.

DECLARE
BEGIN
just a num NUMBER := 1;;
«just_a loop»
LOOP
dbms”output put_line (just_a num) ; EXIT
just_a_loop

WHEN (just_a num >= 10);
just_ a num := just a num+ 1,
END LOOP;
END;



Kaxnas wuteparnus yBenuuuBaerT just_ a num wua 1. [lo moctmwxkenuu 3HaueHus 10
BBITIOJIHSIETCS YCJIOBUE BBIXO/IA U IIUKJI 3aBEPILIACTCSI.

Muxa WHILE.
Cunrakcuc nukina WHILE (uuki ¢ ycnoBueM npooiiKeHus1) TaKOB:

WHILE <ycnosue> LOOP
<1ocienoBaTeNbHOCTh onepaTopos>; END
LOOP;

[IpoBepka yclOBUS MPOUCXOAUT TMepe] Kaxaod wurepauuen (marom) nwukina. Ecin
YCIIOBUE UCTUHHO, BBINOIHSETCA I10CJIEI0BATEILHOCTD ONlepaTopoB. Ecin ke npoBepka yciaoBus
naet noxHoe uiau NULL-3naueHne, HUKII 3aBepLIaeTCs U yIpaBlIeHUE IPOrpaMMOil IepeaeTcs
omepatopy, cienyromemy 3a orneparopom END LOOP. Tenepr nepemnumiem paccMaTpuBaeMbIi
610k, npumenus tukia WHILE:

DECLARE
v_Counter BINARY INTEGER := 1;
BEGIN
- [lpoBepsgeM CUETUMK LMKJIa [Nepel KaxXIoM MuTepaluen
- Ha OpemMeT TOIrO, YTO 3HAUYeHMe CcYueTumka MeHbme 50.
WHILE v _Counter <= 50 LOOP
INSERT INTO temp table
VALUES (v_Counter, 'Loop index');
v_Counter := v Counter + 1; END LOOP;
END;

Urto0bI mpepBaTh UK U BHIUTH W3 Hero, Mo>kHo BHyTpH mukia WHILE ucnons3oBats
onepatop EXIT win EXIT WHEN.

YuruTe, YTO €CIM MPH TEPBOW IMPOBEPKE YCIOBUE IMKJIA HE HCTHHHO, LUK HE
BBIMTOJIHSACTCST HU pa3y. Eciau B HamieM npuMmepe yoOpaTh HHHUIHAIU3AIUIO TIEPEMEHHOM
v_Counter, To pe3yabTaToM mpoBepku yciosus V_Counter <= 50 6yaner NULL-3nauenue u B
tabnuiry temptable He Oymer BBeIeHO HU OHOMN CTPOKH:

DECLARE
v_Counter BINARY INTEGER;
BEGIN
- PesynbTaToM NOpPOBepkKM ycJoBMa OymeT NULL, Taxk Kak IO
- yMmosiyanuio cuerTumk v _Counter comepxuT NULL-3HaueHMEe.
WHILE v _Counter <= 50 LOOP
INSERT INTO temp table
VALUES (v_Counter, 'Loop index');
v_Counter := v Counter + 1; END LOOP;
END;
Huxa FOR.

B mukne FOR a1 mojcueTa uTepanuii uCrojb3yeTcs mepeMeHHas-CYeTINK, Ha3bIBagMast
takke wuHAeKkcoM 1mkima (loop index). ITlo 3aBepumicHMM KaXKI0H WTEpaldd CUETUYHK
YBETMYMBACTCS, HAUMHAS C HIDKHETO MpeJiena, WM YMEHBIIIAETCs, HAYMHAas ¢ BEPXHETO Mpeena.
Kak Tonbko ero 3HaueHue BBIMIET 3a YKa3aHHBIM IWamna3oH, UK 3aBepmiaerca. CHHTaKCcUC
rukiia FOR BEITISANT ciienyronmm oopa3om:

FOR <cuetunx> IN [REVERSE] <uwxHss rpanuna> .. <BepxHss rpanuia> LOOP
<oIIepaTophI>;
END LOOP;



Paccmotpum mukn FOR, ucnonb30BaB MpUBEACHHBINA HIKE KO

BEGIN
FOR just_ a_ num IN 1..10
LOOP
dboms_output .put line (Jjust a num) ;
END LOOP;
END; /

Ecmu ucnons3oBate B 3ToM nukiie FOR komanny REVERSE, 1o B pesynbrare umcna
JIOJKHBI OBITH TIOKa3aHbl B 00paTHOM mopsike - oT 10 go 1.

Omnepatop CONTINUE

CYBZl ORACLE Ilg mnpemmaract HOBYIHO BO3MOXHOCTh JUIS IIHKJIOB: OIEPATOp
CONTINUE. Hcnonb3oBaHue S3TOr0 oOIeparopa MPEphIBACT TEKYIIYI0 HTEpalMI0 LUKIa U
HEMEJIEHHO MEPEXOJUT K BBIIIOJHEHUIO CIEeAYyIoIIed urepanuu. IToT oneparop, kak u EXIT,
umeet aBe Gopmer: CONTINUE u CONTINUE WHEN. PaccMotpuM mipocToii mpumMep orneparopa
CONTINUE WHEN st nporrycka BBIIOTHEHHS TeJla IUKIIA JUTS YeTHBIX YHCeIT:

BEGIN
FOR 1 index IN 1 .. 10
LOOP
CONTINUE WHEN MOD (1 index, 2) = 0;
DBMS OUTPUT.PUT LINE ('Loop index = ' || TO CHAR
(1 index));
END LOOP;
END; /

PGSYJII)TaT BBIIOJIHEHUST aHOHUMHOT'O OJIOKA OITMCAaH HIDKE:

Loop index =1
Loop index
Loop index
Loop index
Loop index =

Il
O J 01w

Koneuno jxe BeI Morim Obl mcnonb3oBath omeparop |IF Bmecte ¢ CONTINUE mns
MIOJTY4eHHsT TaKOTO ke pesynbrara, oqHako orneparop CONTINUE WHEN npenocrasnsier 6omnee
AJIETAaHTHOE pEIICHHUE U sBIsETCS 0oJjiee ONMUCATENIbHBIM JUIsl JIOTHMKH, KOTOPYIO BBl MBITAETECH
pearmu3oBath. K Tomy ke nipu BoimosHeHun ornieparopa CONTINUE WHEN BeImoHSFOTCS TOYHO
orpezieNieHHbIE JICHCTBYS, U BBITIOJHEHHUE MEPEXOANT K CIIEYIOIIeH NTEepalluy LUKJIA.

Taxoke CONTINUE wmoxer mpepBaTh BIOXEHHBIH LUK M TMEPEUTH K BBITOIHEHHIO
CIIeMyIOIIeH omepaluy BHeNHero nukia. YtoOsl cnenats 3T0, BaM HEOOXOJAMMO HCIOJIh30BATh
MeTKU. BOT Kak BBIMISIAUT IpUMED:

BEGIN

«outery

FOR outer index IN 1 .. 5

LOOP
DBMS OUTPUT.PUT LINE ('Outer index = "' || TO CHAR

(outer index));

<<inner»
FOR inner index IN 1 .. 5
LOOP

DBMS OUTPUT.PUT LINE (' Inner index = "' || TO CHAR
(inner index));



CONTINUE outer; END

LOOP inner; END LOOP
outer; END; /

Pe3ynbTar BEIMOTHEHUS! aHOHUMHOTO OJI0Ka OyIeT CIIEAYONUM:

Outer
Inner
Outer
Inner
Outer
Inner
Outer
Inner
Outer
Inner

index =
index
index
index
index
index
index
index
index
index =

I
& N N N S

[

Oneparop GOTO u meTkn

B s3pike nporpammupoBanus PL/SQL umeercs oneparop 6e3ycioaoro nepexoga GOTO
Ero cunTakcuc:

GOTO <meTka>

rJle MeTKa - 3TO MeTKa, ompenenseMas B Omoke PL/SQL. Merku 3akiarodaroTcsi B
JBOIHBIC yrioBble ckoOku. [Ipu BeimonHeHnn oreparopa GOTO ympasienne mporpaMMoit cpasy
)K€ TEepelacTcss Omeparopy, Ha KOTOpPBIM yKa3biBaeT MeTka. I[IpencraBuM paccmaTpuBaeMblil
IpUMeEp LUKIA CIEAYIOIINM 00pa3oM:

BEGIN
LOOP

count'

DECLARE

v_Counter BINARY INTEGER := 1;

INSERT INTO temp table VALUES (v_Counter, ' Loop
) ;
v_Counter := v Counter + 1;
IF v Counter > 50 THEN
GOTO ! EndOfLoop: END
IF; END LOOP;
«! EndOfLoop» --IllpuMep MeTKM
INSERT INTO temp table (char col) VALUES ('Done!');

END;
Orpanuyenusi npu ucnoab3zosanun GOTO.

B PL/SQL na wucnons3oBanue omneparopoB GOTO HamaraioTcs oOmnpeeieHHbIe
orpanuycHusi. Henmb3s mepenaBath yrpaBlieHHE MPOrPaAMMOW BO BHYTPEHHHH OJOK, IHKI HJIH
onepatop IF. [TpuBenem npumep:

BEGIN
GOTO 1 InnerBlock; -- HeBepHO, Tak KakK HeJIb3d [epenaBaTb
—— ylnpaBbJIeHMe BO BHYTPEHHUM OJIOK
BEGIN
«l InnerBlock» END; GOTO 1 1lnsidelf; —— HeBepHO, Tak Kak

HeJlb34 IepenaBaThb
—-— yhopapJieHue B omnepatTop IF IF x

> 3 THEN «l1 1lnsidelf» INSERT INTO ... END IF; END;

Ecnu Obl 3TO momyckanoch, TO omeparopbl BHyTpu omepatopa |F morim Obl ObITH
BBITIOJIHEHBI, JTaxke eciu Obl yciaoBue IF He ObU10 MCcTHHHBIM. B mpumepe, npuBeeHHOM BBIIIE,



ormepatop INSERT Beimonmnuics Obl maxe torma, korga x = 2. Kpome Ttoro, 3ampemiaercs
nepesaBaTh yIpaBieHHE U3 OJJHOU MOCIIEe0BATEILHOCTH ONIEpaTOPOB YCIOBHOTO onepaTopa |F B
Apyryto:
BEGIN
IF x > 3 THEN
GOTO 1 NextCondition;
ELSE
«l NextCondition»
END IF; END;
Haxkownern, Henb3s nepenaBath yrpaBieHHE U3 00padOTUMKa UCKITIOUUTENbHBIX CUTYAIuN
00paTHO B TEKYIIHH OJIOK:

DECLARE
v_Room rooms$ROWTYPE;

BEGIN
-— BribepeM OIHY CTPOKYy B TabJjulle rooms.
SELECT * INTO v_Room FROM rooms WHERE rowid = 1;
«1l Insert»
INSERT INTO temp table (char col) VALUES ('Found a row!);
EXCEPTION
WHEN NO DATA FOUND THEN
GOTO 1 Insert; —-— HeBepHO, Tak KakK HeJb34 [IepenaBaThb
—-— YHOpapBJIeHME B TeKymuM OJOK
END;

ITomeyeHHBIE UKJIBI.

[{uknel MoryT ObITh TOMeueHbl. [Ipu 3TOM MeTKa MOKeT OBITh yKazaHa B OIEpaTope
EXIT nns onpenenenus nukia, KOTOPBIA HY>KHO npepBath. Hanpumep:
BEGIN
«l_Outer»
FOR v_Outerindex IN 1.. 50 LOOP
«l_Inner»
FOR v_Innerindex IN 2.. 10 LOOP IF
v_Outerlr«iex > 40 THEN
EXIT | Outer,; -- BBIXOJ U3 OOOMX IIMKJIOB
END IF; END LOOP
|_Inner; END LOOP | Outer;
END
Ecnu npkn momedeH, UMsi METKM MOKHO yKasbiBaTh Tmocie oreparopa END LOOP, kax
MIOKa3aHO B 3TOM IIPUMEDE.

Pexomenaanuu no npumenenuro GOTO.

ITpu ucnonszoBanuu omneparopoB GOTO cnenyer coGmoaaTh OCTOPOKHOCTH Jlummue
oneparopel GOTO Moryr mpHuBeCTH K HapyIIEHUIO CTPYKTYpbl MpPOrpaMMBbl: yIpaBlieHHE
IPOTrpaMMON MOKET MEepPEeMEIIaThCs ¢ MEeCTa Ha MecTO 0e3 BUAMMON MPUYHMHBI, YTO 3aTPYIHHUT €€
NOHMMaHWe U comnpoBoxkaeHue.Bce ciaydan mnpumenenus onepatopoB GOTO moryr ObITh
IPE/ICTaBICHBI C MOMOIIBIO JAPYTUX YIpaBistomux ctpykryp PL/SQL, Hampumep mukiioB wiam
YCIIOBHBIX BBIpaKeHHHA. [IJI1 BBIXOZa W3 BIIOKEHHOTO IMKIAa MOXXHO BMECTO .OIleparopa
nepexo/ia K KOHITy 06JI0Ka BOCIIOJIb30BaThCS HCKITIOYUTEIIFHON CUTYAIUEH.

NULL xkax onepartop



B HekoTOphIX cilyyasix HE0OXOAUMO SBHO YKa3bIBaTh, YTO HUKAKHUX JAECHCTBUI BBINOJIHATH
HE HYKHO. DTO MOXHO cenath npu nomomu omneparopa NULL, koTopblil HE IpUBOAUT HU K
KaKUM JIEHCTBUSM; OH CIYXUT JIMIIb B KauecTBe 3anoyHuTenst. Hampumep:

DECLARE
v_TempVar NUMBER := 7;
BEGIN
IF v _TempVar < 5 THEN
INSERT INTO tempjtable (char col) VALUES ('Too smalll);
ELSIF vJTempVar < 20 THEN NULL; — HMKAKMUX
OeCcTBUN
—— He BHIIOJIHAEeTCSH
ELSE
INSERT INTO temp table (char col) VALUES (Too bigl);
END IF; END;

BOIlpOCLI K JICKIIMHA
1. Kakum 00pa3oM MpOMCXOIUT yIIPaBJICHHE BBIIOIHEHUEM Iporpammbl Ha PL/SQL?

2. KakoBa ¢yHKIUs O1IepaTopoB BETBICHUS ?
3. KakoBa ¢yHKIHSs oriepaTopoB nukia ?
4. Yo 3naunt oneparop GOTO ? A onieparop MeTku?

Crncok MCnoJib3yeMoit JIuTepaTypbl
Kpucrodpep Amten «KORACLE PL/SQL» uza. «McGrowHil» nepes. «JIlopu» 2001r. 350
cTp.
Jason Price «Oracle Database 1 Ig SQL» «McGrowHiU» 2007r. 656 ctp.
Steven Feuerstein «Oracle PL/SQL Programmingy» u3n. «O'Reilly» 2009r. 1256 ctp.



Nekuna Ne9. IMpouenypsol, pyHknuu u nakersl. SQL-pynkuun
ORACLE. ITapameTtpsbl ¢pyHKUMH U IPOLEaYp.

Il1an

1.ITpouenypsl 1 PyHKIUU
2.IlapameTphl GYHKIUN 1 TIPOLIETYP
3.11akeTsI

4.Bctpoennsie GyHKIMU

[Mpoueaypsbl

[Mpoienypst u ¢ynkuun PL/SQL oueHb mnoxou Ha mpoueaypbl U (QYHKIIHH,
UCTIONIb3YEMBIC B JIPYTUX SI3bIKaX TPEThErO TIOKOJEHHS, H OO0JaJaloT aHAJIOTHYHBIMH
cBoiicTBaMH. B COBOKYMHOCTH mpomeaypbl W (QYHKIHH HA3BIBAIOTCS HOORPOZPAMMAMU
(subprogram).

Xpanumas npouedypa - 3T0 ONPEICICHHBIA HA0Op MHCTPYKIIMI, HATMCAHHBIX HA S3bIKE
PL/SQL. BbI30B mporieaypbl HPUBOJUT K BBIMOJHEHHIO COACPKAIIMXCS B HEW HHCTPYKIHUH.
[Iponenypa xpaHuTcs B 6a3e JaHHBIX, IIOATOMY M Ha3bIBACTCS XPAaHUMOIA.

XpaHuMasi mporeaypa MOKET BHIIOIHATh SQL-onepaTopsl 1 MAHUTTYIMPOBAThH JaHHBIMU
B Tabiuuax. Ee MOXKHO BbI3bIBaTH W3 JPYroil xpanumoi mporueaypsl PL/SQL, xpaHumoit
GYHKIMA WK TPUTTEpa, a TAKXKe HEMOCPEICTBEHHO M3 CTpoku mnpuriameHus SQL*Plus. TTo
Mepe YTCHHSI TJIaBbl BBl HAYYUTECh UCTIOIB30BaTh BCE MIEPEUHCICHHBIC METO/IBI BEI30BA.

[Tporieaypa COCTOUT U3 IBYX OCHOBHBIX YacTell: crienupukanuu u Tena. Crienudukarus
npoueaypsl (procedure specification) BkiodaeT B ceOs UMs MPOLEAYPbl M ONUCAHUE €€
BXOJIHBIX U BBIXOJIHBIX JTAHHBIX. JTH BXOJIHbIC U BBIXOJHbBIC JAHHBIC HA3bIBAIOTCS (POPMAIbHBIMU
napametpamu (formal parameters) wiu dhopmanpabiMu aprymertamu (formal argimients). Eciu
IPY BBI30BE MPOLEAYPHl YKA3bIBAIOTCS MapamMeTpbl KOMAaHIHOW CTPOKU WIIM JPYrHe BXOJHBIC
JIaHHbIC, 9TH 3HAYCHUsI Ha3bIBalOTCs (aktuueckumu (actual) mapamerpamu wim GakTHISCKUMU
apryMeHTaMu.

Kak u apyrue oneparoper CREATE, co3manue mpouenyps! sBisiercst onepanueid DDL,
MO3TOMY JI0 U TMOCJ€ CO3AaHUs Ipoueaypbl HesiBHO BbinousHsoTces onepatopsl COMMIT. Ilpu
TOM MOXKHO HCIIOJIb30BaTh Kak KIo4yeBoe cioBo IS, Tak u kimoueBoe cinoBo AS - oHH
HKBUBAJIEHTHBI APYT JPYTY.

Teno npouenypst Teno (body) mpoueaypsr — 310 0ok PL/SQL, conepskammii pasaen
OOBSIBIICHUH, BBITIOJHAEMBIN pa3/ieNl U pa3jiesl UCKIIOYUTENbHBIX cuTyaruil. Pa3zaen o0bsaBnenuit
pacmonaraeTcss Mexay KiaodeBbiM ciioBoM IS mmum AS u wmodeBeiM cioBoM BEGIN;
BBITTOJTHSIEMBIN pa3fielt (eIMHCTBEHHBINH 00s13aTeNbHBIN) - MeX 1y KimtoueBbiMU ciioBamu BEGIN u
EXCEPTION, a pa3men UCKIIOUUTENBHBIX CHUTYAllMd - MEXIY KIIOYEBBIMH CJIOBaMHU
EXCEPTION u END.

Coset: B 00bsBiaeHHN npouenypsl win ¢yHkuuu kiaroueBoe cioBo DECLARE orcyrcTByer.
BmecTo Hero ucnonbdyetcs kioueBoe cinoBo IS nian AS. B aToM mpocmarpuBaeTcsi aHaJIOTHs
PL/SQL c si3b1ikoM mporpammupoBanus Ada.

CrnenoBarenbHO, CTPYKTYypa OlepaTopa Co3AaHusl MPoLeTyphl TAKOBA!

CREATE [OR REPLACE] PROCEDURE <wuwms mporeaypbr>
([criucox_mapometpoB]) AS | IS/* Pasgen oOwsiBiacHu */
BEGIN



/* BoInomHsAEMBIN pazaen */

EXCEPTION

[* Paznen uCKIMOUYMTENbHBIX cHuTyarui */ END
[umsmporieaypsl|;

[Tpu 0OBSIBIICHUN TIPOIEAYPHI €€ UMsI MOXKHO TIPH JKETaHUH YKa3aTh MOCIE TOCIEIHErO
oneparopa END. Eciu mocne END uaer unentudukaTop, OH JOKEH COOTBETCTBOBATH MMEHU
IPOIIETYPHI.

Coget: Yka3zaHHe UMEHU MPOIEAYPHI B KOHIIE SBIISICTCS XOPOIIUM CTHIIEM IPOTPAMMHUPOBaHUS,
Tak Kak Beiaensier omeparop END, coorBercTByromuii onepatopy CREATE, uto mo3Bomser
BBIBIIATH HecooTBeTcTBUA B mapax BEGIN-END nHa cambIx paHHuX 3Tanax nmporpaMMHApPOBaHHS.

Tenepb paccMOTpUM HEKOTOpBIE MpuMepbl cnenudukanuii npouenayp. (Ilomuute, uro
cnenuduKanys He COAEPKUT HUKAKOTO KOJa; B HEHl onpeaemnsieTcss TOIbKO UMS MPOLEaYyphl, a
TaK)Ke €€ BXOJ/IHbIC U BBIXOJHBIC TAPaMETPHI.)

CREATE PROCEDURE rtm ytd reports

Orta npocTas cnennuKanus CoOAEpKUT TOIBKO UMl TIporenypsl. [lanHas nporenypa He
MMEET ITapaMeTPOB.

CREATE PROCEDURE 1increase prices (percent increase NUMBER)

DToil mpoueaype Mpu BHI30BE MOXKET OBITH MEpeAaHo 3HaueHue. BHyTpu mpouemaypsl
3nauenne Oyzaer uzBecTHo moja umeHem PERCENTENCREASE. OOpatute BHUMaHHE, UTO
3neck ykazan tun qanasix: NUMBER.

CREATE PROCEDURE increase salary find tax (increase percent
IN NUMBER := 7, sal IN OUT NUMBER, tax OUT NUMBER)

3nmech MBI BUAMM HPOIEAYpYy C TpeMs ¢dopmainbHbiMu mapamerpamu. CrnoBo IN mocie
MMEHU IapaMeTpa 03Ha4yaeT, YTO MPH BHI30BE MPOIETypa MOXKET CUUTATh U3 3TOTO MapaMmerpa
BxoaHoe 3HayeHue. CiaoBo OUT o3Hawaer, 4To mpoueaypa MOXKET HUCIOJIb30BaTh JaHHBIN
napaMeTp s BO3Bpara 3HA4YCHUS B Ty MpOrpaMMy, M3 KOTOpOH OHa Oblla BbI3BaHa.
KomOunamus IN OUT mnocne uMeHu napamerpa TOBOPHUT O TOM, YTO IapaMeTp MOXKET
UCIOJIb30BAThCS KaK /s Iepejaun 3HaueHus! poLeaype, Tak U JJs BO3BpaTa 3HaYSHHUS.

[Tapamerpy INCREASE_PERCENT B »TOM mnpumepe MpHCBOCHO 3HAYCHHE TI0
ymonrganuio (default value), pasroe 7, myrem gobaBienus := 7 mOCIe THIA JaHHBIX.

Takum oOpa3omM, ecnu porieaypa OyJeT BbI3BaHa 0e3 yKa3aHus MPOIEHTA IPUPOCTa, OHA
YBEJIMYHUT TepelaHHOE 3HAuCHHE 3apIulaThl Ha 7% M PacCUUTaeT HAJIOT, UCXOIS M3 HOBOM
3apIlIaThl.

[Tpumeuanue: THIbl JaHHBIX B MPOLIEAYPE HE MOTYT UMETh crierudukanmii pazmepa. Hanpumep,
BBl MOYKETe yKa3ath is napamerpa tun ganapix NUMBER, Ho ve NUMBER (10,2).

Teno mporneypsr (procedure body) — sto 610k PL/SQL-koa.

CREATE OR REPLACE PROCEDURE AddNewStudent (
p_FirstName students.first name%TYPE,

p_LastName students.last name$TYPE,

p_Major students.major%TYPE) AS

BEGIN

—-— BHeceM HOBYI CTPOKY B Tabmnuiy students. Bocnosb3yemcs
—— IOCJIeHOoBaTeJIbHOCThK Students sequence s

—— TeHepauum uIeHTMOMKATOPA HOBOTO cTymeHTa u 0 mis
-- current credits,

INSERT INTO students (ID, first name, last name,
major, current credits)



VALUES (student sequence.nextval, p FirstName, p LastName,
p Major, 0);
END AddNewStudent;

B stom MpUMEPE AEMOHCTPHUPYETCA pPA BaXKHBIX aCIICKTOB:

* IIpouenypa AddNewStudent co3maercs npu momoinu omneparopa CREATE OR REPLACE
PROCEDURE. ITocne co3manust mporeaypsl OHa CHavYajIa KOMITHIIUPYETCs, a 3aTeM COXPaHSETCS B
0a3e JaHHBIX B CKOMIWIMPOBAHHOM BHJE. CKOMIWIMPOBAHHBIA KOJ MOXXHO BIIOCIEACTBHUH
BBIMTOJIHUTE U3 Apyroro 6ioka PL/SQL. McxoaHblii KOx MpOLEAyphl TaKXkKe COXpaHsaeTcs B Oase
JTAHHBIX.

* [Ipu BBI3OBe mpoIeIyphl € MOXKHO IepelaBaTh IapaMmeTpbl. B paccMoTpeHHOM mpumepe
IpoIielype BO BpeMsi €€ BBINIOJIHEHUS NIEpeAatoTcss uMsl, haMmins U NpOQUIUPYIONIHNA TPEIMET
cryaenta. Buyrpu mnpoueaypel mapamerp P_FirstName Oyamer umers 3nHauenue 'Zelda,
p_LastName 'Zudnik', a p_Major - '‘Computer Science', Tak KaKk KMEHHO JTH JIMTEPaIIbl YKa3aHbI
IIPH BBI30BE TIPOIEAYPHI.

* BboB mpouenypst - 3to onepatop PL/SQL; B BblpakeHHSX MpPOLEAYPhl HE BBI3BIBAOTCS.
[Ipu BBI3OBEe MPOLEAYPHI YIPABICHUE MPOTPAMMON TEPEIACTCsl IMEPBOMY HCIOIHICMOMY
ormeparopy BHyTpu Hee. Korma mnpomenypa 3akaHYMBAeTCs, YIPABICHHE BO3BpAIIACTCS
oreparopy, CIEAYIOIIEMy 3a BBI30BOM Hpoleaypsl. B 3tom cmbeicie mporeaypsl PL/SQL
(GYHKIIMOHUPYIOT TOYHO TaK Ke, KaK M TPOLEAYPHl JPYTUX S3BIKOB TPETHETO IOKOJCHUS
(s13p1k0B 3GL). @YHKIMH BBI3BIBAIOTCS B BBIPAKCHUSX.

+ Ilpoumeaypa - sto Omok PL/SQL, B cocraB KOTOpPOro BXOAAT pas3jiei OOBSABICHUIA,
BBIMOJIHSAEMBIN pa3fiell U pa3zien 00pabOTKU MCKIIOYUTEIbHBIX CUTyalnid. Kak ¥ B aHOHUMHBIX
0J10Kax, HEOOXOIUMBIM 37IECh SBIISIETCS TOJILKO BBIMOJHAEMBIH pasnen. Hanpumep, B mpoueaype
AddNewStudent comep:kuTcs THUILb BHITOIHACMBIN pa3zell.

PyHKUMN

Oyukuus PL/SQL moxoxa Ha nporenypy PL/SQL: ona Takxke uMeeT crieliuduKaIuio 1
Teno. [1aBHOE paziuuue MEXAY Mpoleaypoi U GyHKIUEH B TOM, 4TO (GYHKIIUS MpeIHA3HAUCHA
JUTSL BO3BpAaTa 3HAYCHHsI, KOTOPOE MOXKET UCIOJIb30BaThCs B Oosiee kpymHoM SQL-Oneparope.

OYHKIMM MMOX0XKH Ha mpoueaypsl. M Te, U Ipyrue moiaydaroT HEKOTOpbIE MapaMeTpbl
TOTO WJIM WHOrO BHJa (TapaMeTpbl ONUCHIBalOTCS HIbke). DyHKUMM U TOpoleaypbl - 3TO
paznuunbie popMmbl 610k0B PL/SQL, B cocTaB Kax10ro U3 KOTOPBIX MOTYT BXOJIUTH Pa3/ei
0OBSBICHUH, BBITIOJIHIEMBIN pa3/ien U pa3/ied UCKIIOUNUTENbHBIX cuTyaunid. Kak ¢pyHkmm, Tak u
MPOLEAYPbl MOYKHO XpaHUTh B 0aze TaHHBIX WM OOBABIATH B Os10ke. OIHAKO BBI30B MPOLIETypHI
sBisiercst oreparopom PL/SQL, B To Bpemsi Kak BbI30B (YHKIIMH - 3TO YacTh HEKOTOPOIO
BBIPAKEHUSI.

CuHTakcuc, TPUMEHSIEMbIN MpU CO3JAaHUM XPAHUMOUM (YHKIIMH, TOXO0X Ha CHUHTaKCHC
CO3JIaHUs MIPOLIEIYPHI:

CREATE [OR REPLACE] FUNCTION <umsa ¢GyHKUMM>
([<cmmcox mapomeTpor>]) RETURN <poszBpamaememi Turn> {IS | AS}
/* Paspen obbaBneHurr */ BEGIN
/* BHIIOJIHAEMEI paszmes */
RETURN <pBrpaxeHme>;
EXCEPTION
/* Paspmes UCKIIOUUTEJIbHEIX CUTyauum */
END [vMa QyHKLIMM]

rae <uMms_(QYHKUUU> - 3TO UM (PYHKIMM, apryMEHT U THUIl aHAJOTMYHBl apryMEHTY U
TUIY, YKa3bIBAEMBbIM IPU CO3JaHUU NPOLEAYPHI, <BO3BPALIAEMBbI THUIT> - 3TO THUIl 3HAYEHUS,
BO3BpamaemMoro QGyHkuueit, a <remo QyHkmmun> - 6mok PL/SQL, comepskamuii mporpaMMHBIT
KoA JaHHOM (yHkiuu. [lng Tena (yHKIMM TPUMEHHMBI T€ K€ MpaBWiia, YTO U Ui Tela



npouenypsl. Hanpumep, umst GyHKIMM MOXHO HpPH JKETaHUM YKa3aTh IOCIE 3aKPbIBAIOLIETO
END.

Buytpu Tena ¢ynkumu omeparop RETURN wucmonesyercss myis Bo3Bpara ympaBieHUs
IIPOrPaMMOil B BBI3BIBAIOIYIO CPEY C HEKOTOPBIM 3HaueHHeM. O01nii CHHTaKCUC OIlepaTopa
RETURN:

RETURN <BsIpakenue>;

rae  <BbIp@XEHUE> — OSTO BO3BpalllaéMOE 3HAueHHE. 3HAYEHUE BBIPAKCHUS
npeoOpasyercst B Tvr, ykazaHabiii B komanae RETURN npu onvcannu QyHKIMYU, eciu, KOHEYHO,
3TO 3Ha4YeHUE yXe He umeeT JaHHblil Tun. [Ipu BeinonHenun onepatopa RETURN ynpasnenue
IIPOrpaMMOii cpa3y K€ BO3BpAILAETCs B BBI3BIBAIOILYIO CPELLY.

B ¢ynkuuu moxer ObITh Heckonbko onepatopoB RETURN, xoTst BBINONHATBCA Oyaer
TOJIBKO oJuH U3 HuX. OtcyrcrBue B ¢yHkiuu oneparopa RETURN sBisercs ommoOkoi. Huxe
NpUBENICH MPUMEP UCIIONIb30BaHUs B OAHOM (pyHKIMM Heckonbkux onepatopoB RETURN. Xots B
9TOl (QyHKIHMH TSITh paznuuHbiX orneparopoB RETURN, BeimonHseTCs ML OTMH U3 HUX, KAKOH
UMEHHO — 3aBHCHUT OT 3aIlOJIHEHHsI YUeOHOM IpyIIIbl, yKa3aHHON P MTOMOIIH

CREATE OR REPLACE FUNCTION Classlnfo (

/* BosBpamaerT '"Full', ecsm Tpyllla 3aloJjiIHeHa IO HIpenena,
Some Room', ecsm Trpynna szanojHeHa Ha 80%,
More Room', ecnu Tpylnna 3alnojiHeHa Ha 60%,

Lots of Room', ecnam rpyllla 3alojilHeHa MeHee ueM Ha 60%, u
Emptyl, eCJIM HUM OIHOTO CTyIeHTa He B3aperucTprMpoBaHO. */
p Department classes.department%TYPE,

p Course classes.course3TYPE)

RETURN VARCHARZ2 IS

v_CurrentStudents NUMBER;

v_MaxStudents

NUMBER;

v_PercentFull

NUMBER; BEGIN

- HOJ’IyT{T/IM Teryllee M MaKCUMMaJIbHOEe 4YMCJIO CTYIEHTOB B

yKa3aHHOWM TpyIIe.

SELECT current students, max students

INTO v_CurrentStudents, v MaxStudents

FROM classes

WHERE department = p Department

AND course = p Course;

- PaccumTaeM Tekyllee COOTHOIEHUE.

v_PercentFull := v CurrentStudents / v _MaxStudents * 100;
IF v _PercentFull = 100 THEN

RETURN 'Full';

ELSIF V_PercentFull > 80 THEN

RETURN 'Some Room';

ELSIF V_PercentFull > 60 THEN

RETURN 'More Room';

ELSIF v_PercerttFull > 0 THEN

RETURN 'Lots of Room';

ELSE

RETURN 'Empty';

END TIF;

END Classlnfo;



[Tpu ucnons3oBanuu omepatopa RETURN B ¢QyHKIMU ¢ HUM JODKHO OBITH CBSI3aHO
HekoTopoe BoipakeHne. Omqnako RETURN mokHO mpuMeHSTs U B mporeaype. B atom cioydae
apryMeHThl, MPUBOJSIINE K HEMEUICHHOH mepefaue yNpaBieHHs B BbI3BIBAIOIIYIO Cpely, He
yKa3bpIBalOTCsA. Tekymue 3HaueHus (OpMalbHBIX TMapameTpoB, onucaHHbIX kak OUT wmm IN
OUT, npucBanBarotcs (HakTUYECKUM MapamMeTpam, U BBIIIOJHEHHE MPOrpaMMBbl MPOJOKAETCS C
orepaTopa, CJIeAYIOUIEro 3a BEI30BOM MPOLEAYPHI.

BbI30B npoLueayp v doyHKLmiA
Komanma EXECUTE 3amyckaer nportieaypy Ha BBITIOTHEHHE. BBl TakkKe MOKETe BHI3BAThH
npoIeypy U3 aHOHUMHOTO 0JI0Ka, KaK MOKa3aHO HUXKE.

BEGIN
AddNewsStudent('Vasya', 'lvanov', 'Economics');
END,;

Hcnoan3oBanue xpanuMbIx pynknuii B SQL-oneparopax

BbI130BBI mTOATIPpOrpaMM IO CYTH CBOEH pEaau3yloTCs B BUAE MPOLEAYpP, MOITOMY HX
HeNb3st BRIMONHATE B SQL-omeparopax. OgHAKO €cii aBTOHOMHAsI MM MOAYJbHAs (yHKIUS
OTBCYACT OIPCACICHHBIM YCIOBUAM, €€ MOXHO BbBI3BIBATH BO BPEM:A BbIIIOJIHCHUA SQL'
oreparopa. Jta BO3MOXHOCTh cTaja BrepBblie goctynmHa B PL/SQL Bepcum 2.1 (Oracle?
penakiuu 7.1), a B Oracle 10g ona Obu1a pacmmpeHa.

OyHKIMS, CO3[]aHHAs TOJIH30BATENIEM, BBI3BIBACTCS TOYHO TaK K€, KaK U BCTPOCHHBIC
¢ynkuuu (Hanpumep, TOCHAR, UPPER wim ADDMONTHS). B 3aBucuMocTu OT BepcHH
Oracle u ot ob6nacTu nprMeHeHHs (QYHKIUU OHA JIOJDKHA OTBEYATh OINPEICICHHBIM YCIOBHSM.
OTH YCIIOBUS ONPEAEIISAIOTCS TaK Ha3bIBAEMBIMU YPOBHSAMU CTPOT'OCTH.

YPpoBHH CTPOrocTH

Jlis pyHKUMI CYIIECTBYIOT YETBIPE Pa3IMYHbIX YPOBHSI CTPOTOCTU. Y POBEHb CTPOrOCTU
(purity level) onpenensier CTPYKTYpbl JaHHBIX, KOTOpbIE MOXET CUHUTHIBATh HJIH
MoOIUGUIMPOBaTh (YHKLUA. DTH YPOBHM IpeJCTaBieHbl B Tabmuue 6.1. B 3aBucumoctu ot
YPOBHSI CTPOrocTy (PyHKIIMU Ha HEe HalararoTcs CIeAyoUe OrpaHunyeHus:

+ Oyukuus, Be3bIBacMasg u3 SQL-omeparopa, HE MOXeT MOAUGMUIMPOBATH TAOJIUIBI Oa3bl
nauueix (WNDS). (B Oracle 10g ¢yHKIws, BbI3bIBacMas M3 ONEPaTOpa, OTIHYHOTO OT
SELECT, moxet MoauduuupoBath TaOIUIbI 0a3bl TaHHBIX )

e Jna Toro uroObl (yHKIMS MoOrjia ObITh BBIIOJHEHA AWCTAaHIMOHHO (C TOMOIIBIO
coeMHeHus1 0a3 AaHHBIX) WM MapajUlebHO, OHA HE JOJDKHA CUMTHIBATh WM 3aIIMCBHIBATh
3HaueHUs1 MOyNbHBIX nepeMeHHbIX (RNPS 1 WNPS).

*  Oynkiuy, Be3biBaeMble u3 npemioxennit SELECT, VALUES unu SET, MoryT 3anuceiBath
MOJyJIbHBIE TIepeMeHHbIe. DYHKIIMU BO BCEX OCTAIBHBIX IMPEUIOKEHUSX TOJDKHBI UMETh
ypoBenb crporocta WNPS.

* OyHKIOUSA CTpOra HACTOJIbKO, HACKOJIBKO CTPOTH BBI3BIBaEMBbIE €10 MoAanporpaMmel. Ecim
(GyHKIMS BBI3BIBAECT XPaHUMYIO MPOLEAYPY, KOTOpast, K IpUMepy, OOHOBIseT HH(POpMAITUIO
(onepatop UPDATE), 10 »3T1a ¢yHKums He wumeer ypoBHs ctporoctu WNDS n,
CJIeZIOBaTeNIbHO, HE MOKET OBITh MCTIONb30BaHa B onieparope SELECT.

* HesaBucumo oT ypoBHs cTporoctu xpaHumble (yHkumu PL/SQL Henb3s BBI3BIBaTH U3
npemnoxenus: orpannueHuss CHECK xomannet CREATE TABLE unu ALTER TABLE, a
TaKXe UCIOJIb30BaTh Ul YKa3aHUs 3HAUEHHs MO0 YMOJIYAHUIO JUIsl CTOJOIA, TaK KaK B 3TUX
CUTYyalMsax Tpedyercs, 4TOOBI ONpeIeIeHUs] HE U3MEHSITUCD.

Kpome npuBeleHHBIX OrpaHUYCHHN, (PYHKIHS, CO3/IaHHAs IOJIh30BATENIeM, JIOJDKHA OTBEYATH
Tak)Ke JOMOJHUTETHHBIM TPeOOBaHHIM, YTOOBI €€ MOXKHO OBLIIO BBI3BIBATh U3 SQL-omeparopos.
3aMeTuM, 4TO BCE BCTPOCHHBIE (PYHKIIMH TOXKE JOJDKHBI OTBEYATh 3TUM TPEOOBAHUSIM.

° q)yHKIII/IH JOJDKHAa XPAaHUTHCS B Oase JaHHBIX aBTOHOMHO HMJIM KaK 4YaCTb MOJYJIA. Ona He



JOJI’KHA OBITH JIOKAJILHOM 110 OTHOIIIEHUIO K IPYroMy OJIOKY.
*  @OyHKIUA MOXKET MpUHUMATh ToJbKO napameTpsl IN, Ho He IN OUT unum OUT.
* Jlng QopmalbHBIX MapaMeTpPoOB JOKHBI HCIOIB30BAaTHCS TOJBKO TE€ THIIBI, KOTOpPHIE
NPUMEHSIOTCS B 0a3e maHHbIX, HO He Tunbl PL/SQL, takne kak BOOLEAN wiu RECORD.
Tuner 6a3el nagueix - 30 NUMBER, CHAR, VARCHAR2, ROWID, LONG, RAW, LONG
RAW u DATE, a taxxe nHossle Tumbl Oracle9i u OraclelOg.
* Tumn, Bo3BpamaeMplil pyHKIMEH, TaKKe TOJKEH ObITh TUIIOM 0a3bl IaHHBIX.
* @OyHKIUA HE JIOJDKHA 3aKaHYMBATh TEKYIIyl0 TpaH3akiuio oneparopom COMMIT umu
ROLLBACK, 1160 BBIITOTHATH OTKAT K TOYKE COXPAHEHHUS O CBOETO BBHIIOTHEHHUS.
* B ¢ysknum He nomkHbl BbBBBIBaThC KoMmaHael ALTER SESSION u ALTER
SYSTEM.

B kauectBe npumepa paccmotpumM ¢yukmuio FullName, BxomHbsiM mapamMeTpoM KOTOPOi
SBIIICTCS WACHTU(UKATOP CTYAEHTA M KOTOpas BO3BpallaeT KOHKATCHUPOBAHHBIC UMS U
bamunmro.

CREATE OR REPLACE FUNCTION FullName (
p StudentID students.ID3TYPE)

RETURN VARCHARZ2 IS

V_Result VARCHAR?2 (10Q0) ;

BEGIN

SELECT first name I I ' ' I I last name
INTO v _Result

FROM students

WHERE ID = p_StudentID;

RETURN V_Result;

END FullName;

Oyukuus FullName ymoBineTBopsieT BceM OrpaHHYEHHUSIM, [TOITOMY €€ MOYKHO BBI3BATh
u3 SQL-omeparopa:

SQL> SELECT ID, FullName (ID) "Full Name"
FROM students;

ID Full Name
10000 Scott Smith

10001 | Margaret Mason

10002 | Joanne Junebug

10003 | Manish Murgratroid

10004 Patrick Poll

10005| Timothy Taller

10006 Barbara Blues

10007 | David Dinsmore

10008 Ester Elegant

10009 Rose Riznit

10010 Rita Razmataz

10011 | Shay Shariatpanahy
12 rows selected.
SQL> INSERT INTO temp table(char col)
2 VALUES (FullName (10010)); -
1 row created.

Ynanerve npouenyp v oyHKUMNA.




Kak u Tabmuiel, mporieaypsl 1 GyHKIUKA MOTYT OBITh yAalleHbl. [Ipu BBEIIOTHEHUH STOM
orepanuu mpolenypa Wik (QYHKUMS yAajasercs U3 ciaoBaps AaHHbIX. CHHTaKCHC yAaJeHUs
MPOLEAYPHI BBITJISAUT CIEIYIOIIMM 00pazoM:

DROP PROCEDURE <wums npouemypbsr>;

A cuHTaKcuC ynaieHus QyHKIUU:

DROP FUNCTION <ums_¢pY™1™;

rae <uMs_NpOUEAYpbl> - UMS CYHIECTBYIOIIEH MpOUEAyphl, a <uMsi (YHKIHUU> -UMS
cyulecTByromel ¢GyHkuuu. Hampumep, nmpu HOMOIIM CIEAYIOIIErO OIleparopa yAalseTcs
nporeaypa AddNewStudent:

DROP PROCEDURE AddNewStudent;

Ecnu ynansiemplii 0ObeKT siBisieTcs (PyHKIMEH, TO HYyKHO UCIOb30BaTh oneparop DROP
FUNCTION, a ecnu - nponeaypoii, o DROP PROCEDURE.

DROP - 310 xomannma DDL, nostomy mepen oneparopom DROP u mocne Hero HesBHO
BeinonHseTcst oneparop COMMIT. Ecnu moamporpamma He cymectByeT, omeparop DROP
nopoxaaet omuoky "ORA-4043 : Object does not exist".

[TapameTpbl OYyHKUUIA 1 npolesyp
Kak u B APYrux A3bIKax HNPOTrpaMMHUPOBAaHUS TPETHETO ITOKOJICHUSA, MOKHO CO3/1aBaTb

npoueAaypsl U GyHKIUM ¢ mapamerpamu. [lapamerpsl MOryT OBITh pPa3HOrOo BUAA, M UX
paszpelaeTcs nepeaaBarh Mo 3HAYSHHUIO WU 0 CChIIKE.

[MakeTbl

Mooyns (package) - emie omHo cpeactBo, mpumeniiee B PL/SQL u3 s3pika
nporpammupoBanus Ada. Moy - 310 kKoHCTpyKImst PL/SQL, kKoTopasi I03BOJISIET XpaHHUTh
CBSI3aHHBIE OOBEKTHI B OTHOM MecTe. MOIyllb COCTOUT W3 ABYX YacTei: onucanus u tena. OHu
XPAHATCS TI0 OTACTBHOCTH B CJIOBAPE JaHHBIX. B oTimmume oT mporenyp U GyHKIWiA, KOTOpbIe
MOTYT COZICPYKATHCS JIOKATBHO B OJIOKE MITH XPAHHUTHCS B 0a3e JAHHBIX, MOIYIIH MOTYT OBITh
TOJILKO XPaHUMBIMH M HHUKOT/IA JIOKATbHBIMHA. [IOMHMO TOTrO, YTO MOMAY/JIHM MO3BOJISIIOT
IPYIITHUPOBATH CBA3AHHBIC OOBEKTHI, OHH TOJIC3HBI €IIIe U TEM, YTO OIPAHUUYCHHUH, HalaraeMbIX
3aBUCHMOCTSIMH, B HUX MEHBIIIC, YeM B XPAaHUMBIX MOANporpamMmax. Kpome Toro, OHu HMEIOT
PSIT CBOMCTB, yIyYHIAIOIMINX () YHKIIMOHUPOBAHHE CUCTEMBI.

B cymmocTH, MOyIh IpeicTaBiIsieT co00M MMEHOBAHHBIN pasjiell oObsaBIIcHUH. Bee, uTo
MOXKET BXOJIUTh B COCTaB pazzieiia OObSBICHUI OJIOKa, MOYKET BXOIUTh U B MOAYJIb: TIPOLICAYPHI,
(bYHKIMH, KypcOpbl, THIThI U TIEpEMEHHbIC. Pa3MelieHue nx B MOJYJIE TIOJIC3HO TEM, YTO 3TO
HIO3BOJISICT O0pamarhcss K HUM H3 Jpyrux OimokoB PL/SQL, mosTomMy B MOIYNSIX MOXKHO
OIMHUCHIBaTh T00ambHbIe nepemenHbie PL/SQL (BHyTpH omHOrO ceaHca paboOThl ¢ 0a30if
JTAHHBIX).

Teno naketa
Teno moodyna (package body) - 310 00beKT ciiOBapst TaHHBIX, XPAHSIIUICS OTAEIBHO OT
3aroJioBKa MoOyJs. Tello MOIyJs HENb3si CKOMIIMIMPOBAaTh, €CJAM paHee He OBUI YCIENTHO
CKOMITMIIUPOBAH 3aroJIOBOK. B Teile CONEPKUTCS TEKCT MOAMPOrpaMM, IPEABAPUTEILHO
OOBSIBJIEHHBIX B 3arOJIOBKE MOAYJISA. B HEM MOIYyT HaxXOIMTHCS TaKXKe JOMOJHHUTEIbLHBIE
00BSIBICHNUS, TTOOATBHBIE JJIS TEJIa MOYJIS, HO HE BUAMMBIE B €TI0 OMMCAHHH.

Bornpoch! K jieKkuuu
1. Yo Takoe xpaHumas mporeaypa’?
2. KakoBa cTpykTypa onepaTopa co3aaHus IpOueayphl?



3. Uro Takoe pynkimst PL/SQL?
4. KaxuMm 00pa30oM MOXHO BbI3BaTh (DYHKITUU U TPOIETYPHI?
5. B uyem 3akiovaercs Ha3HaYEHUE TAKETOB?

Crmcok ucnoJib3yemMoit JTurepaTypbl

Towm Kaiit «ORACLE nis npodeccuonanon. Kuura 1. ApxuTekTypa 1 OCHOBHBIS
ocobeHnHocTu.» u3a. «APress» nmepes. «/ImaCodtHOIT» 2003r 672 cTp.

Jason Price «Oracle Database 1 1g SQL» «McGrowHill» 2007r. 656 ctp.

Jlekuusi 10 @ynkuuu 1ist padboThl €0 cTpoKkamMu. UucaoBbie QyHKIMH.
DYyHKUNH, ONIEPUPYIOIIHE C JaTAMMU.

IL1an
1. Uucnossle GpyHKIUA
2. DOyHKIUM 1aThI
3. ®pazet GROUP BY u HAVING

®yuxuuu SQL Oracle

Oyukun SQL sBastoTes BeTpoeHHbIMU B Oracle v JOCTYIHBI A7l UCTIOJIB30BaHUS B
COOTBETCTBYIOIINX (pazax pazmuuHbx npemiokennii SQL. He cmemmBaiite pynkimm SQL ¢
MOJIb30BATENbCKUMU (PYHKIIMSIMH, HAaTUCAaHHBIMU Ha si3bike PL/SQL.

Ecnu BEI BRI3BIBaETE (PYHKIMIO CO 3HAYCHUEM aprymMeHTa null, To oHa aBTOMaTH4YeCcKu
BO3Bpaiaet 3Hayenue null. EquHCcTBeHHBIMU QYHKIMSIME, KOTOPBIE COOTBETCTBYIOT 3TOMY
MIpaBUITy, SIBJISIFOTCSI CONCAT, DECODE, DUMP, NVL M REPLACE.

Nwmeercs cnemyrommue nBe kateropuu hyakumii SQL:

@OyHkuu | OTU GYHKIUU BO3BPAILAIOT €IMHCTBEHHOE 3HAYECHUE JIUTs KaKIOM CTPOKU TaOIMIbl. DTH

O HOI (yHKLIMU MOT'YT HCIOJIB30BATHCS B CIMCKE select (ecnu npeiokeHne SELECT HE COJEPKHT
CTPOKH (pa3bl GROUP BY) U BO (pa3e WHERE.

Arperat- | OHU BO3BpAIllalOT OJJHO 3HAYEHUE HA OCHOBAHUHU COBOKYITHOCTH CTPOK TaOJIHIIBI.

HbIE ArperaTHble (YHKIIMM MOTYT MCIIOJIb30BaThCs B CIIMCKe select u ppaze HAVING.

(pyHKuMH

YucsoBble QyHKIIUU

q:z::lk Cunrakcuc Hasnayenue Ipumep

SELECT ABS (-15)

ABS 03050 Bosspaiiaet abcomoTHOE 3HAUEHHUE N. "Absolute"
FROM DUAL;

SELECT CEIL(15.7)

CEIL OO ]630313pau1aeT HaI/IMeI;BIHee LETN0e, KOTOPOE |y 1 m
OJIBIIIC UJIX PABHO 1.
p FROM  DUAL;

B 6 SELECT FLOOR (15.7)
FLOOR 27070 03BPAIIACT HAMOOJIBIICE IET0C, KOTOPOC |y | o m

MEHBIIIE WX PaBHO N. FROM DUAL;




SELECT

ST 1L 0,004 i
cos. L. 0.0.0 B;3;£§:f;ﬂsm,cosnnntann(yronB STN (30+3.1415/180)
TAN FUN — uMsl pyHKIMU. |Paj . FROM DUAL ;
SELECT SINH(1l) AS
iégg’ 0,0.0 03BpalIaeT rUIepOoINYecKHii Sin, COS WU "Hyperbolic sine
TANH. FUN- uMs QyHkmuu.  [tann. of 1"
FROM DUAL;
SELECT EXP(4) AS
Bos3Bpamiaer € B cTeneHu N, rje "e to the 4"
EXP EXP : ’
RO e =271828183 ... power"
FROM DUAL;
SELECT LN(95) AS
o "
.- 07070 BosBparaer HaTypalibHBIH Torapudm N, Natural log o
rje N 6ombIne wim paBHO 0. 95"
FROM DUAL;
BosBpariaer jgorapudm n nmo ocioBanuto | SELECT LOG(10,100)
m. OcHOBaHHE M MOXKET OBITH JTFOOBIM AS
LoG 00,000 MOJIOYKUTEIBLHBIM YUCIOM, OTJIUYHBIM OT 0 "Log base 10 o
ik 1 1 N MOMKET OBITh JIFOOBIM 100"
IOJIOKUTEIILHBIM YU CIIOM. FROM DUAL;
MOD O BosBpaiaeT octatok ot geaedus muan. |SELECT MOD(11,4)
Bospamaer m, eciiu n = 0. FROM DUAL;
Bosparaer m B crenenu N. OcHoBaHue M
Y TI0Ka3aTeNb CTENEHH N MOTYT ObITh SELECT POWER (3, 2)
POWER (O{mp( »(mrp( > | 100BIMH YHCIIaAMHU, OJTHAKO, €CJIH M FROM DUAL:
OTPHUIATENBHOE, TO N J0JIHO OBITH LEIBIM ’
YHUCIIOM.
Ecnu n<0, To ¢pyHKIws Bo3Bparaer -1. SELECT SIGN(-15)
SIGN 0:0:0 Ecimu n=0, To ¢pynkims Bosspamaer 0. "Sign"
Ecnu n>0, To ¢pyHkus Bo3Bpaiaer 1. FROM DUAL;
BosBpariaetr kopeHb KBaJApaTHBIA OT N.
SELECT SQRT (26
SORT 07070 3HadyeHue N HE MOXKET OBbITh Q ( )
orpunarensHbiM. SQRT Bo3Bpamaer B FROM DUAL;
KauyecTBe pe3ynbTara yucio tumna "real".
BosBpariaer N okpyrieHHOe 0 M MO3UIHH
CIipaBa OT JIeCITUYHON Touku. Ecim m SELECT
N O onymeféo, N okpyrasiercs a0 nozummu 0. m ROUND (15.193, 1
WP L3y, |MOXKET OBITH OTPHLATEIBHBIM JUI AS  "Round"
OKPYTJICHHS /10 TIO3HLUH CIIEBa OT FROM DUAL ;
JECATHIHON TOYKH. M JTOJHKHO OBITH
IEJTBIM YHCIIOM.
BosBpariaer N, oTceueHHOE 10 MO3UIUU M
CIipaBa OT JIeCITUYHON Touku. Ecim m SELECT
TRUNC III OIMIIIEHO, N OTceKaeTcs A0 mo3uimu 0. m TRUNC (15.79,1)
0L0 Qr | moser GbiTs OTpHLIATENBHBIM. B 3TOM AS "Truncate"
ciydae oTcedeHue (YCTaHaBIMBAIOTCS B FROM  DUAL;

HyJIeBOE 3HaueHne) M nuudp ciera oT




NECATUYHON TOUYKH.

DOYyHKIUH 1aThl

OyYHKIUY 1aThl ONEPUPYIOT CO 3HAUCHHUSIMH THIIAa DATE. Bee (yHKIIMM JaThl BO3BpAIIAIOT
3HAQ4YCHME TUIIA DATE, 32 HCKJIIFOYEHUEM MONTHS BETWEEN, KOTOpPasi BO3BPAILAET YUCIIO.

DyHK-

Cunrakcuc Ha3nauenue IIpumep
nus
Bo3sBpainaer aaty d miroc N Mecsies.
ApryMeHT N MOKeT ObITh JIFOOBIM 11eTbiM | SELECT TO CHAR (
yuciaoMm. Eciu d mocnennuit neHp mMecsia
WIN €CIIU Pe3yJIbTUPYIOIUI MecsI] ADD MONTHS (Hiredate

ADD COIEPIKUT MEHBIIIE THEHN, YEM 1),

MONTHS KOMHPOHeHTa aus B d, To pe3ynbraT OyaeT 'DD-MON-YYYY")
COAEPKATh MOCHEAHUN ICHb FROM TEACHER
pe3yibTHpYIONIero Mecsia. B WHERE Name =
MIPOTUBHOM CITydae pe3ysbTaT OyaeT 'John';

UMETh Ty )K€ KOMIIOHEHTY JHsI, 4TO | d.

SELECT SYSDATE,
BosBpaiaer gary ¢ mociegHuM JHEM LAST DAY (SYSDATE)

giiT_ 07070 N d. MoHO HUCIIOB30BaTh ATY LAST DAY (SYSDATE)

(1)YHE(I.II/II—O JUISL OTIPEJICIICHUS] CKOJIBKO SYSDATE
JIHEH OCTaIOCh B TEKYILEM MECSIIE.

FROM DUAL;
Bo3sBpaiaer naty Toro J1Hs HEAENH,
KOTOPBII yka3aH B Char u KOoTopslii SELECT NEXT_DAY (

NEXT cienyer 3a garoii d. Apryment char '15-MAR-

DAY JIOJDKEH OBbITh Ha3BaHHWEM JIHSA Henenu, B |98 ', 'TUESDAY ')
IIOJIHOM BHJI€ MJIA COKPAIICHHOM, AS "NEXT DAY"
3aJaHHBIM COIJIACHO SI3bIKa, UCIOIb3ye- |FROM DUAL;

MOTO B BallleM CeaHce pabOThI.

SELECT
Bo3BpalaeT KoJIu4ecTBO MECSLIER MONTHS_BETWEEN (
mexay natamu d1 u d2. Ecim gara d1
no3xe, yeM jaara d2, To pe3yabTar TO DATE ('28.10.2002
MIOJIOKUTEJICH; €CIIH PaHBbIIIE, TO ,
orpunaresneH. Eciu d1 u d2 conepxar

MONTHS | —{ MONTHS_BETWEEN > 100 OJIHY U TY )K€ KOMIIOHEHTY JTHS, 'DD.MM.YYYY'),

BETWEEN 00 yKa3aHHBIC THU SBIISFOTCS
HIOCJIEIHUMH B MECSIIE, TO pe3yIbTaT TO DATE ('28.10.2002
BCET/a LeJI0e YUCII0. B mpoTUBHOM —
ciyyae Oracle 1poOHyr0 YacTh MecsIeB ¢ |
Ha OCHOBeE 31-IHEBHOI'O MecsIia U C
YYETOM Pa3HHUIIbI B KOMIIOHEHTAX '"DD.MM.YYYY'))
Bpemenu aat d1 u d2 FROM DUAL
BosBpaiaer 1aty u BpeMsi BO BpEMEHHO# 30He Z2, KOT/Ia J]aTa U Bpemst

NEW {{p{d) | BpemenHoit 30He 71 paBHa d. AprymenTsI Z1 u 2 MOTYT GBITH

TIME

CICAYIOUMU TECKCTOBBIMU CTPOKAMU:

asT, ADT - Atlantic Standard or Daylight Time




BST, BTD - Bering Standard or Daylight Time

cst, cptr - Central Standard or Daylight Time

EST, EDT - Eastern Standard or Daylight Time

cMT - Greenwich Mean Time

usT, HDT - Alaska-Hawaii Standard Time or Daylight Time
MsT, MDT - Mountain Standard or Daylight Time

nsT - Newfoundland Standard Time

psT, ppt - Pacific Standard or Daylight Time

vsT, yDpT - Yukon Standard or Daylight Time

B SELECT
03BpalllaeT TeKYILIYIO 1aTy U BpeMs. TO CHAR (SYSDATE,

SYSDATE SYSDATE ApTyMEHTEI OTCYTCTBYIOT. 3Ty ' DD-MM-YYYY
(bYHKI_II/H'O HCJIb3s4 UCIIOJIB30BAThH B HH24 :MT : SS) '

HECK.
YCJIOBUM OTPaHUYEHUS CHEC FROM DUAL;

®passl GROUP BY u HAVING

CuHTaKcumc:

—

: j-blHA'u'IHG cunditiunh
GROUF 57} .

-

Ha3HauyeHue

®paza GROUP BY OIpeesseT CTOIOEI] UM CIIHCOK CTOJIOIOB (BBIpaXKEHUE HAJl CTOJIOLIOM WIIH
CIIMCOK BBIpa)KEHUHN HaJ CTOJIOIaMM), KOTOPbIE UCIIOIB3YOTCS /ISl TPYNIIUPOBAHUS CTPOK
Tabnuubl. Beipaxkenus ¢ppassl GROUP BY MOTYT COJIEP>KaTh JIFOObIe CTOJIOIBI U3 Tabuull (hpa3bl
FROM, HE 3aBHCHMO OT TOTO, OSIBIISIETCSAB JIM cTosOeI] Bo criucke select. Ecnu 3anpoc comepxut
¢bpa3y GROUP BY, TO CIIUCOK select MOXKET coaepk aTh TOIbKO:

e KOHCTaHTHI,

e BBIP@XEHHUS, BKIIIOYAIOIIUE TOJIBKO arperaTHble QyHKIINH,

o BBIpaXeHHUd U3 ppazsl GROUP BY,

e BBIPQXEHHUS, KOTOPBIE BKIIOYAIOT YIIOMSHYTHIE BBIIIE BEIPA)KEHUSI.
OO6nacThto JeiicTBUS arperaTHOM (QyHKIIMH SBIISIOTCS BCE CTPOKH KaXA0H rpynmbl. Takum
oOpa3om, SQL npumMeHsieT arperatHble pyHKIIMM B CIIUCKE select kK Kayk0i rpyIIe CTpoK U
BO3BPALIAET €IMHCTBEHHYIO PE3YIbTHUPYIOLIYIO CTPOKY Ul Kax10i rpymibl. To ecTb, Kaxaas
chopMUpOBaHHas IpyNa MOpPOKAAET OJIHY PE3YJIbTUPYIOILYIO CTPOKY.
Ha3znauenue ¢pa3pl HAVING — ONpeeNuTh YCI0BHE BbIOOpa Ha rpymnmnax cTpok. OHa
OTpaHUYMBAET TPYIIIBI CTPOK TEMU, HA KOTOPHIX YKAa3aHHOE YCJIOBHE PABHO TRUE..
VYkaspIBaiiTe GROUP BY U HAVING (hpa3bl nocie (pa3bl WHERE..
CwMm. Taxke ONMCaHNe CUHTAKCHUca s guipadscenuti B [IPunoxxennn J1a6.4 u cuHTakcuc
onucanus ycrosuti B [1punoxxenun Jla0.2 .

®pasza ORDER BY

CuHTaKcumc:

—

: j-blHA'u'IHG cunditiunh
GROUF 57} .

-




Ha3HauyeHue

®pa3a ORDER BY IIO3BOJISET YNOPSAAOYUTH CTPOKU pe3ylibTara 3amnpoca. IIpu orcyrcrsum sTon
¢bpa3bl HET HU KaKOM rapaHTUU, YTO OyIy4YH BBIIOJTHEHHBIM JIBAXKIbI, 3aIIPOC BBIIACT CTPOKU
pe3ynbTaTa B OJTHOM U TOM K€ IIOPsIJIKE.

e EXPr — O03HAyaeT, YTO CTPOKH YHOPSIOYMBAIOTCS COIVIACHO 3HAYEHHUS BBIpAXKEHUS EXPI.
BripaskeHre MoxxeT 0a3upoBaThCs Ha CTONOLAX M3 chucka Select minm Ha crtonbiax u3
tabnui ¢ppa3st FROM.

« position — ymopsaoYMBacT CTPOKM HAa OCHOBAHUM 3HAYCHUI BBIPAXKEHUS B yKa3aHHON
HO3UIMHK CITHCKa select; position K0KHO OBITH 1EIBIM YUCIOM.

. c_alias — ymopsaounMBaeT CTPOKH Ha OCHOBAHUM 3HAYCHHUS CTOJOLA (BBIpaKCHHS),
KOTOPBI NMEeEeT YKa3aHHbIN ainac B cucke select.

e ASC m DESC yKa3bIBalOT MOPSIAOK COPTHUPOBKH: IO BO3PACTAHUIO UJIU YOBIBaHHIO. ASC —
3HYECHUE 110 YMOJIYaHUIO.

MOo’HO yKa3aTb MHOXKECTBO BBIpaXEHH BO (ppa3e ORDER BY. B 3TOM ciydae mpou3BOIUTCS
MHOTOypOBHEBasi copTupoBka. Oracle pacnonaraer 3HadeHus null B KOHIIE TPH COPTUPOBKE B
MOpsIKE BO3pACcTaHUA U B Hayaje MPU COPTHPOBKE B MOPSIKE yObIBAaHUS.

OrpanuveHus:

o Ecnu BeI ykazanu ¢pazy DISTINCT, To ppaza ORDER BY JOKHA CChUIATHCS TOJIBKO
Ha CTOJNOLBI U3 CIHUCKa select.

o Ecmum Ttaxke 3amana ¢paza GROUP BY, To ¢pa3za ORDER BY orpaHuuuBaercs
CJIEIYIOIIMH BBIPAKEHUSMM:

- Koncrantsl

- ArperaTHble QyHKIHH

- Bolpaxkenus, HACHTUYHBIE TEM, YTO HCIOIB3YIOTCS BO (ppase group by

- BreipakeHns1, BKIIOYAIOIME IPUBEICHHBIE BBIIIE BEIPAKEHUSI, KOTOPBIE BBIYUCIISIIOT
OJIHO U TO K€ 3HaUEHHUE JUIsl BCX CTPOK B IPYIIIIE.
®passl GROUP BY u HAVING

GROUP BY wu arperatnbie pyHkuuu B cnucke select.
Ilpumep. Cxonbko Kadeap B Kaxa0M U3 KOPITYCOB:
SELECT Building, COUNT (*)
FROM DEPARTMENT
GROUP BY Building;

Example. KakoBa cymma 3apamntsi (Salary+Commission) mo BceM UMEIOLIMMCS TOTKHOCTSIM:

SELECT Post, SUM(Salary + Commission)
FROM TEACHER
GROUP BY Post;

I'pynnupoBanue u ¢pa3a WHERE. Eciu 3anpoc cofaepkut ¢ppasbl WHERE U GROUP BY, TO
(bpazawHERE 0OpalbaThIBaeTCs MEPBOH, a 3aTeM MPUMEHSETCS IPYIITUPOBAHHE.
Ilpumep. JIns xax0ro KOpIyca MoAcYUTaTh KOJIUYECTBO ayTUTOPUIA BMECTUMOCTHIO Oosiee 50:

SELECT Building, COUNT (*)
FROM ROOM

WHERE Seats > 50

GROUP BY Building;

Ilpumep. [Ins xopnycoB 5, 7 1 12 moacYUTaTh KOJMYECTBO ayAUTOPUN BMECTUMOCTBIO OoJiee
50:
SELECT Building, COUNT (*)

FROM  ROOM
WHERE UPPER(Building) IN ('5', '7', '12') AND Seats > 50



GROUP BY Building;

I'pynnupoBaHue mo MHOTMM CcTOJI01AaM. MOXHO TPYNIUPOBATH 110 MHOTUM CTOJIOIIAM.
Ilpumep. JIns xaxxq01 HEAENU U THS HEJENU MOACYUTATh KOJTMYECTBO JIEKIM Trma “lab”™:
SELECT Day, Week, COUNT (*)
FROM LECTURE
WHERE UPPER (Type) = 'LAB'
GROUP BY Week, Day;

I'pynnupoBanue U coeJUHEHHE PA3JIMYHBIX Ta0au1l. FIMeeTcss BO3MOKHOCTh COIMHUTD JIBE
win 6oee TabIULI U 3ITEM IPOU3BECTU IPYIIIMPOBAHUE 110 COEAUHEHHOH TabauIle.
Ilpumep. 11o xaxnomy QaxyabTeTy BbIIATh KOJMYECTBO Kadeap:

SELECT f.Name, COUNT (*)

FROM FACULTY f, DEPARTMENT d

WHERE f.FacNo = d.FacNo

GROUP BY f.Name;

Ilpumep. 1o kaxnomy GaKyabTeTy BBIATh KOIMYECTBO NPOPECCOPOB:

SELECT f.Name, COUNT (*)

FROM FACULTY f, DEPARTMENT d, TEACHER t

WHERE f.FacNo = d.FacNo AND d.DepNo = t.DepNo AND
UPPER (t.Post) = 'PROFESSOR'

GROUP BY f.Name;

Ilpumep. JIns xaxaon kadeapbl Kaxxa0ro GpakylbTeTa MoJCYUTATh KOIUYECTBO MPodheccopoB:

SELECT f.Name, d.Name, COUNT (*)

FROM FACULTY f, DEPARTMENT d, TEACHER t

WHERE f.FacNo = d.FacNo AND d.DepNo = t.DepNo AND
UPPER (t.Post) = 'PROFESSOR'

GROUP BY f.Name, d.Name;

Hcnonb3oBanue ppaspl HAVING. Ona 3aaet ycinosue Ha rpyniny. ®@pa3bl HAVING OOBIYHO
COJIepXKaT arperaTHyo QyHKIHIO.

Example. BeiBectu kopryca, B KOTOPBIX CyMMapHOE KOJIMYECTBO MECT B ayAUTOPHUSIX MCHBIIIC
1000:

SELECT Building

FROM ROOM

GROUP BY Building

HAVING SUM(Seats) < 1000;

®pasza ORDER BY
OHna ucnosabyeTcs Ui yopsJ0YeHHs pe3ylbTaToB 3arnpoca. MOXKHO yropsJ0uiBaTh
e 10 J000MY CTONOIY TaOIHIIbI,
e IO BBIPQXKEHHUIO HAJl CTOJIOLIAMH,
e IO CIIUCKY CTOJIOIIOB UM BBIPAXKEHUH.
Ynopsinoyenue no crodny u3 cnucka select.
Ilpumep. Beinath Ha3BblaHKE (aKyabTeTa U €r0 JeKaHa, YIOPSI0OUUB Pe3yibTaT 110
dakynbreram:
SELECT Name, Dean
FROM FACULTY
ORDER BY Name;



YnopsiioueHue no croaduy Tadauubl. MoXXHO yropsA0YMBaTh O CTOIOIY TaOIHIIbI, JaXKe
€CJIM OH HE IIPUCYTCTBYET B CIIUCKE select. DTa BO3MOXKHOCTD HE MOAJCPKHUBAETCS CTAHAAPTOM
ANSI, Ho nonyctuma B SQL Oracle.

Ilpumep. BeiaTh MeHa NpernoaBaTesiell U UX CTaBKH, YIIOPSI0YUB Pe3yJbTaT 110
JOJKHOCTSIM:

SELECT Name, Salary
FROM TEACHER
ORDER BY Post;

YnopsigoueHue mo cnucky cToaouoB. Mcnonp3ys CUCOK CTOIOI0B MOKHO IPOU3BECTH
MHOT'OYPOBHEBOE YIOPSIIOUEHHUE.

Ilpumep. 11o kaxx0ii rpyI1Ie BHIBECTH €€ HOMEP, KypC U KOJIMYECTBO CTY/IEHTOB. Y IOPAIOUYNTh
pe3ynbTaT Mo Kypcy U HOMEpY I'PYIIIIbL:

SELECT Course, Num, Quantity
FROM SGROUP
ORDER BY Course, Num;

YrnopsijioueHue 1Mo BIPAsKeHHIO HAJl CTOJI0HAaMU. MOXHO yHIOPSI0YMBATH 110 BBIPAKCHHIO
HaJl CTOJIOLaMH.

Example. BeiBecTr uMsi CTaBKy 1 HaJ10aBKY MperoaBarelicii. YmopsaounuTh pe3ylibTar 1o
BeIpakeHuto Salary+Commission:

SELECT Name, Salary, Commission
FROM TEACHER
ORDER BY Salary + Commission ASC;

HUcnoab3oBanne mopsiAKoBOro HoMepa croJioua B cnucke select. MoxHO UCIIOIB30BaTh
MOPSITKOBBIM HOMEP CTOJIOIA B CITUCKE select It cchuTkM Ha HETro BO (ppaze ORDER BY. DTO
MOJKET OKa3aThCsl yIOOHBIM, KOT/Ia CITUCOK Select COIepUT BBIPKEHUS.

Ilpumep. BeiBectu nMs nipenoaBatens u ero 3apmiaty (Salary+Commission). YHOpsao4uTh
pe3yabTart 1o BeipakeHuto Salary+Commission B mopsijike YObIBaHHS:

SELECT Name, Salary + Commission
FROM TEACHER
ORDER BY 2 DESC;

Hcnoab3oBanue ajguaca cToj0ma u3 cnucka select. Ber MoxxeTe BOCIIOIBE30BaThCS aIlacoM
cTonb11a U3 crucka select uist cchlik Ha HETO BO (Ppaze ORDER BY.
Ilpumep. BriBecTu nMeHa IperoaaBaTesei 1 JaThbl UX MOCTYIUIEHUs Ha padoty. Ecnu nata He
oTpezieNieHa, TO BBIBECTU CTPOKY “not defined”. YmopsamouuTs pe3ynbTar Mo JaTe B yOBIBAIOIIEM
MOPSIKE:

SELECT Name, NVL(TO CHAR (hiredate,'yyyy-mm-dd'), 'not defined")

AS Teacher hiredate

FROM TEACHER

ORDER BY Teacher hiredate DESC;

CoennHenue Taduuu 1 ynopsiiouenue. Eciu Bbl coeuHsieTe TaOIMIIBI, TO MOKHO
YIOPSA0YUBATH 10 JIFOOOMY CTOJIOIY COETUHEHHON TaOIUIIBI.
Ilpumep. BeiBecTn MMHAa MpenojaBarenell U X 3apIuiaThl GakyabTeTa HHPOMATHKH.
YopsaaounTh pe3yibTar Mo 3apIJiaTe B yObIBaOIIEM MOPSAKE.
SELECT t.Name, Salary + Commission
FROM FACULTY f, DEPARTMENT d, TEACHER t
WHERE f.FacNo = d.FacNo AND d.DepNo = t.DepNo AND
UPPER (f.Name) = 'INFORMATICS'
ORDER BY 2 DESC;



I'pynnupoBanue u ynopsinouenue. /s ynopsigoueHue rpyni He0OX0JMMO YAOBIETBOPUTh
OTpaHUYEHUs, ONTMCaHHbIC B pa3aene “2.3. @paza ORDER BY™.

Ilpumep. BpiBeCTH KOJIMYECTBO CTYACHTOB Ha KaXJI0M Kypce. PacrionoxuTe pe3ynbrar B
NOPsIIKE BO3pAcCTaHUs Kypca.

SELECT Course, SUM( Quantity ) FROM SGROUP
GROUP BY Course
ORDER BY Course ASC;

BOHpOCBI K JJeKIINHN

1. Kakue tunsl pykmuit SQL BbI 3HaeTe?

2. Kaxkas o6nacTpe JeiCTBUS arperatHbiX GYHKIHMN IpU HATUYUU U OTCYTCTBUU (pa3bl GROUP
BY?

Kak SQL Oracle onepupyet ¢ naramu?

Kakwne BeIpaskeHUsI MOXKET COAEPIKaTh CIIUCOK select, eciiu mpucyTcTBYeT (hpasa GROUP BY?
5. KakoBsl ienu (pas GROUP BY M HAVING?

B w

Crnmcok ucnoJib3yeMoil TurepaTypbl

Towm Kaiit «ORACLE ansa npodeccronanos. Kuura 1. ApxuTekTypa u OCHOBHbBIE
ocoberHocTu.» 3. «APress» nepes. «/IuaCoptHOII» 2003r.

Jason Price «Oracle Database 1 Ig SQL» «McGrowHill» 2007r.

Jlexuus Ne7 Co3naHue moJib30BaTeIbCKUX NPOLEAYP U (PYHKIIUIA.
Iakernl. Tpurrepsi 0a3bl JaHHBIX.

Ilnan
1. Tpurrepsl
2. Twurmel TpUrTEpOB
3. Cozmanue TpUIrTepoOB
4. CoznaHue 3aMeIIaroIX TPUITEPOB

Tpurrepbl

Tpuceep — sto mpoueaypa PL/SQL, xoTopas BBIMONHSETCS aBTOMATHYECKH, KOT/a
MPOUCXOJUT HEKOTOPOE 3aJlaHHOE COOBITHE, Ha3bIBAEMOE TPUTTEPHBIM coObiTHeM (triggering
event).

Tpurrepsl MOX0XH Ha TPOLEAYPHI U QYHKIIMH TEM, YTO TAK)KE SBISIFOTCS MMEHOBAaHHBIMU
onmoxkamu PL/SQL u mmeror pa3men oObsBICHUIA, BBIONHAEMBIA pa3zen U pas3lesl o0padoTKu
UCKJTIOUUTENBHBIX cUTyauuid. I[Tomo0HO MomymsM, TpUITEpbl XpaHATCS Kak AaBTOHOMHBIE
00BEeKTHl B 0a3e JaHHBIX M HE MOTYT XpaHUThCA JIOKaJIbHO B Osioke mim moayne. Ilpomenypa
BBI3BIBACTCS SIBHBIM 00pa30M M3 APYroro 0J10Ka, MpH BBI30BE €l MOTYT MepelaBaThCs pa3InyHbIe
apryMeHThl. Tpurrep ke BBINOJHAETCS HESIBHO BCSKHM pa3, KOrJa MPOUCXOAUT 3allycKarolee
ero coObITHE, U TPUITEP HE MMEET apryMEHTOB. AKT BBIIOJHEHHS TPUITEpa HA3bIBAETCS €ro
axtuu3aieit (firing). CoObiTHeM, 3amyckatonmM Tpurrep, spisercs oneparms DML (INSERT,
UPDATE wnmu DELETE), Boimonusiemasi Haj TaOJaMIEH WK TpeaCTaBiIeHHEM 0a3bl TaHHBIX. B
Oracle 10g »ti GyHKIIMK pacUIMpEHBI: TPUITEP MOKET CpabaThiBaTh Ha CHCTEMHOE COOBITHE,



HarpuMep Ha 3alyCK WM OCTaHOB 0a3bl JaHHBIX, a TAaKXKe Ha ONpEAEJICHHbIC BB ONeparui

DDL.
Bb1 MokeTe TiHcaTh TPUITECPHI, Cpa6aTBIBaI-OH_[I/I€ B O,Z[HOP'I M3 CICAYIOLINUX CHTyaHHﬁi

* IIpumenenue oneparopa DML k onpeneneHHOMY 00BEKTY CXEMBI

* Brmonnenue onepatopa DDL BHyTpH cxembl i 0a3bl JaHHBIX

* Bxop nonb3oBarens B CUCTEMY WIH BBIXOJ €TI0 U3 CUCTEMBI, OIIMOKA cepBepa, 3alycK
0a3bl JAHHBIX WIK OCTAHOB IK3EMILISAPA.

Mexny Tpurrepamu u nporenypamu PL/SQL ects Tpu paznuuus:

* Tpurrepbl Henb3s BbIBBIBATE U3 Kozma mporpammbl. Oracle Be3bBaeT ux
aBTOMAaTHUYECKHU B OTBET Ha OIPEJEIIEHHOE COOBITHE.

* Tpurrepsl He UMEIOT CIIMCKA IIAPAMETPOB.

*  Croenudukanus TpUrrepa HEMHOTO OTJIMYAETCS OT CIICHU(PHUKAIIMN TPOLETYPHI.

CX0J1CTBO MEX1y TPUITEPAMU U ITPOLEAYPAMU COCTOUT B CIIEIYIOILEM:

e Teno Tpurrepa BBIMISIIAT TOYHO TaK e, KAK U TEJO MPOLEAYyPbl — H TO, H JPYroe
cyTh 6azoBbie O10ku PL/SQL.

*  Tpurrep He Bo3BpaIllaeT HUKAKUX 3HAYCHHIMA.

*  Tpurrepbl MOXHO HCIIOJIL30BATh JJIs BBIIIOJHCHHS Pa3HOOOPa3HBIX 3a/1a4.

e Tpurrepsl aBTOMAaTUYECKH TECHEPUPYIOT TPOM3BOJHBIC 3HAYCHUS CTOJIOIIOB.
Hampumep, npu 00paboTKe KakKIOTO HOBOTO 3aKa3a KOMHCCHOHHBIC TOPTOBOTO
areHTa MOTYT pACCUYHMTHIBATBCS M BBOJHUTHCS B COOTBETCTBYIONIYIO TaOJIUILY
aBTOMATHYECKH.

e Tpurrepbl moMOrarOT HPEIOTBpAIIaTh HEBEpHBIC TpaH3akiuu. Hampumep, Tpurrep
MOKET BOCHPEMATCTBOBATh YBEIWYCHHUIO 3apIUIaThl CIIY)KAIIero Ha OOJIBIIYIO
BCJIMYKMHY, YEM IMPEAYCMOTPEHO OIOPKETOM. 3aMEThTE, UTO ATO HEJNb3sl CHeNaTh C
MOMOIIILI0 KOHTPOJIHBIX OTPAaHUYCHUH, ITOCKOJIBKY KOHTPOJBHOE OrpaHUYCHUEC
UMEET JICNI0 TOJIBKO CO 3HAYCHUSMH TEKYIICH CTPOKH, a CIIEJ0BATEILHO, HE MOXET
OTpeeATh 00U pa3Mep OropKeTa.

*  Tpurrepbl MOXHO UCIOJIB30BATh IS PEATU3AIMH CJIOXKHBIX MPOIEAYP aBTOPU3AIIUH.
Hanpumep, 3HaueHHe 3apiuiaThl MOTYT W3MEHSTh TOJIBKO PYKOBOJUTENN U TOJILKO
JUISL TIOJIEH, HAXOISAIIMXCS B UX TOAYMHEHUH.

e Tpurrepbl UCHONB3YIOTCS I peaM3AIMH CIOXKHBIX Ou3Hec-mpaBwmwi. Hampuwmep,
TPUTTEP MOXKET MPOBEPSATH, JOCTYIICH JIU 3aKa3aHHBIA TOBAp K JaTe OTTPY3KHU, U €CIIH
HET, TO aBTOMAaTHYCCKHU pa3MelaTh 3aKka3 Ha IMOTOJHEHHE 3aacoB, YTOOBI HA MOMEHT
OTTPY3KH Ha CKJIaJIe HaXOUJIOCh JJOCTAaTOYHOE KOJIMYECTBO ATOTO TOBApa.

» Tpurrepsl MOTyT 00€CIIEYMBATh MPO3PAYHOE MTPOTOKOJIUPOBAHUE COOBITHH, HAIPUMED,
OTCII)KMBATh, CKOJBKO pa3 OTAENbHBIN mMmpojaBell oOpaimaics K Tabluile ¢ WHBEHTapHOM
BEJIOMOCTBIO.

* Tpurrepsl MOTyT OO€cCIIeYMBaTh CIOXHBIN ayauT. Hampumep, ¢ MOMOIIIBIO TpUTTEpa
JIETKO BBIICHUTH, KAaKO€ CpeaHEee YuCIo oOpamieHud K 0a3e NaHHBIX TpeOyeTcs JaHHOMY
MPOJaBILy /Uit 00pabOTKH OJHOTO 3aKa3a.

» Tpurrepsl Moryr coOuparh CTaTUCTHKY JOCTyna K Tabmuiiam. Hampumep, Tpurrep
MO3BOJISICT 3a()UKCHPOBATh, CKOJILKO pa3 B TEUCHHWE JHS BBHIMOJHSIMCH 3ampockl Ha "Small
Widget" k TabmuIie ¢ KaTaJloroM TOBapoB.

Kak BbI yke, BEpOSITHO, IMOHSUIM, TPUITEPHl IMPEACTaBISAIOT COOOH BechbMa MOIIHBIE
MHCTpYMEHTBI. OJHAKO WX CIEIyeT MCIOJb30BaTh aKKypaTHO, IOCKOJBKY TPHUITEDP MOKET
cpabaTbIBaTh MPHU KaKIOM OOpallleHHH K TaOJMIe, TEM CaMbIM yBEJIMYMBasi Harpy3Ky Ha cepBep
0a3pl JaHHBIX. Pa3yMHOE NMpakTUYeCKOe MPAaBUIO COCTOMT B TOM, YTOOBI HCIOJIb30BATh TPUITEP
TOJILKO JUIsl JEHCTBUM, KOTOPBIE HENb3s BBINOJIHUTH IPYTUMHU cpeiacrtsamu. Hampumep, ecnu
€CTb BO3MOXXHOCTh CO3/aTh OJHO MM HECKOJbKO OTPaHWYECHUH, BBINOJHAIONMX pPaboTy
HEKOTOPOI'0 TPUITEPA, CIECAYET UCIIOIb30BaTh 3T OIPAHUYECHUS.



Tunbl Tpurrepos
Tpurrepst DML

Tpurrep DML aktuBusupyercs oneparopom DML, u Tun Tpurrepa onpenesnsercss TUIIOM
storo omeparopa. Tpurrepsl DML 3anarotcst s omepaiiuii BBoJa, OOHOBJICHUSI U yJaJeHUs
undopmarmu (INSERT, UPDATE, DELETE). Onu akTUBU3UPYIOTCS 10 WIH MOCIE ONEPAIHH,
Ha YpOBHE CTPOKH HIIH OIlepaTopa.

Tpurrepsl 3amMeleHUsA

B Oracle 10g npennaraercs emie oaun By tpurrepoB. Tpurreps 3amerenus (instead of)
MOXXHO CO37aBaTh TOJBKO I TPEICTaBICHUU (MO0 OOBEKTHBIX, JIMOO PEIAIHMOHHBIX). B
otiimune oT TpurrepoB DML, koTopbie BBINOJHAIOTCSA B JOMOJHEHHE K omepaTtopam DML,
TPUITEPHl 3aMEIEHHs] BBIOJIHSIIOTCS BMecTo omnepatopoB DML, Bbe3bBaommx ux
cpabarbiBaHue. TpUTTEphl 3aMeIIeHHsI JOJDKHBI OBITh CTPOKOBBIMH TpurTepamu. st mpumepa
paccMOTpHM IpeacTaBicHue Classes_rooms:

CREATE OR REPLACE VIEW classes rooms AS

SELECT department, course, building, room number
FROM rooms, classes

WHERE rooms.room id = classes.room id;

CucreMHbIe TPUITEPBI

B Oracle 10g u Bbimie CymiecTByeT TpeTwid T TpUrrepoB. CHCTEMHBIH TpHUITEP
aKTUBM3MpYyeTcd He Ha omnepauuio DML, BbeimonHsemyro Haj TaOnuied, a Ha CHUCTEMHOE
coObITHE, HANpUMEp, Ha 3allyCK WIK OCTaHOB 0a3bl JaHHbIX. CHCTEMHBIE TpPUITEPHI
cpabarpiBatoT W Ha omeparuu DDL, takme kak coszmanume Ttabmuiel. [lpenmonoxum, 4To
HEOOXOJUMO PErucTpupoBaTh MOMEHTHI CO3/aHUS OOBEKTOB CIIOBaps JAaHHBIX. JTO MOYKHO
CZeNaTh, CO3/1aB CJIEAYIOIIYIO TaOIuILy:

CREATE TABLE ddl creations (
user id VARCHAR2 (30),

object type VARCHAR2Z (20),
object name VARCHARZ (30),
object owner VARCHARZ (30),
creation date DATE);

Co3sgaHue TpurrepoB

BHe 3aBHCHMOCTH OT THMa BCE TPUITCPBI CO3MAKOTCA OJAUHAKOBO. O6H_[I/II71 CHHTaKCHC
CO3IaHuA TPUTTEPA TAKOB!

CREATE [OR REPLACE] TRIGGER <umsa Tpurrepa>

{BEFORE | AFTER | INSTEAD OF] <akTuBM3UpyKIEee COOBITHE>
<CCBUIOUHOE rmpenjoxeHue> [WHEN

<ycnoBue cpabaTeiBanma>] [FOR

EACH ROW]™"

<TeJjio Tpurrepa>;

rae <ums_TpUITepa> — 3TO UMsI TPUITEPA, <aKTHBHU3UPYIOLIEe COOBITHE™> yKa3bIBaeT
coObITHE, KOTOpOE 3alycKaeT Tpurrep (MOXKET cojepkaTb KOHKPETHYH TaOiuily WIn
NpeJCTaBlIeHue), a <TeJo TPUITepa> — OCHOBHOH MNpOrpaMMHBIA TEKCT TpUITEpA.
<CchUIOYHOE NPEIOKEHNE™> HCIONb3yeTCs JJI CChUIKM Ha JaHHble B MOAUGUIUMpYyeMOW B
KOHKPETHBII MOMEHT CTpPOKE C IIOMOINBK JpYyroro uMeHu. Eciaum npucyTcTByeT
<ycnoBue cpabarbiBanus> B KoHCTpyKiuu WHEN (kxorzaa), To oHO olieHHBaeTcs nepBbIM. Tero
TPUITEPA BBINOJIHAETCSA TOJIBKO B TOM CIIy4ae, €CIU 3TO YCIOBUE NCTUHHO.

Co3zpgaHue 3ameLLaroLuX TpUrrepos



B otnnume ot tpurrepoB DML, cpabatsiBatomux kak pornonHeHue k onepauuu INSERT,
UPDATE unu DELETE (unu no, unu mocie HUX), 3aMEIIAI0NINE TPUTTEPbl aKTUBU3UPYIOTCS
BMecTo onepauuidi DML. K Tomy ’xe 3amemiaroliue TpUITEpbl CO3AAIOTCS TOJIBKO JUIS
IpeJcTaBlIeHU, B To Bpems kak Tpurreppl DML - nnsg Tabmun. 3amMeniaromue TpUITEPbI
UCIIOJIb3YIOTCS B IBYX CIIy4asix:

e Jlns toro uToOBI chenarh MPEACTaBICHHUE MOIUMUIMPYEMBIM, €CIIM WHAYe 3TO
C/IeNaTh Helb34.
e Jlnst moguduKanuu cToJa010B B CTOJIOIE BIOKEHHOW TAOIHUIIBI TPEICTABICHHUS.

Monudunupyembie 1 HeMoIU(DULIUPYEMBbIE MTPEICTABICHUS

Momudunupyemeim (modifiable) HaspiBaeTcsi Takoe mpeacTaBieHUe, O OTHOLICHUIO K
KOTOpOMY MOHO BbIONHUTH omneparop DML. Kak npaswiio, mnpencraBieHue sBiseTCS
MOIU(PHUIMPYEMBIM, €CIIH OHO HE COJEPHKHT:

*  Onepanwuii nHag muokectBamu (UNION, UNION ALL, MINUS)
o  Oyuknuii arperuposanus (SUM, AVG u 1.1.)

*  Koncrpykuuit GROUP BY, CONNECT BY u START WITH

e Omnepamuu DISTINCT

¢ CoeguHeHuiu

BOl'lpOCbI K JICKIIUHA

1.Yto Ttakoe Tpurrep?

2. Kakue TUIbI TPUTTEPOB CYILIECTBYIOT?
3. Kak coznatorcst Tpurrepsi?

4. KakoBa pojib CUCTEMHBIX TPUTTEPOB?

Jlekust Nel2 Cranpaprabie nakerbl ORACLE. CoxpaHeHHbIe IPOLEAYPbI.
Jqunamuyeckuii SQL.

ian

1. Co3znanue onepatopoB aAuHaMuueckoro SQL
2. JlunaMu4eckue rnapameTpbl

3. JluHamuueckue Kypcopbl

4. CoxpaHeHHBbIe poLeaypbl

Co3nanue oneparopoB fnHamMu4eckoro SQL

Oneparopsl tuHamudeckoro SQL - B omMume OT omneparopoB BcTpoeHHoro SQL -
(dbopMHUpYIOTCS HE Ha dTarne KOMIWIALNY, a Ha TAIe BBIIOJHEHUS MPUITOKEHHUS.
Omneparopsl tuHamuyeckoro SQL ¢hopMupyroTcs Kak TEKCTOBBIE ITEPEMEHHbIE.

Hanpuwmep:
Stmtl:='SELECT * FROM tbl1’,

s nuHaMudeckoro (OPMHUPOBAHMS OMEpaTopa MOKHO BBIMOJIHATH MOCIEAOBATEIHHOE
00BbeTMHEHNE CTPOK.



Onepatopsl fuHamMuueckoro SQL MOKHO UCTIONIB30BATh:
® OJHOKpATHO, IPOU3BOS 32 OJUH IIar KOMIWJISIMIO U BBIIOJIHEHUE oreparopa. byaem
Ha3bIBaTh TAKOE MMPUMEHEHHE OJITHOIIArOBBIM UHTEp(hericoMm;
® MHOT'OKpaTHO, pa3Jessis Mpolecc KOMIWISIMK OlepaTopa, Ha KOTOPOM CTPOUTCS ILIaH
BBITIOJTHEHUS, U TIPOLIECC HETIOCPEICTBEHHOTO BBIMIOJIHEHUS onepaTopa. byaem Ha3piBaTh
TaKOe MPUMEHEHUE MHOTOIIIArOBBIM HHTEp(Deiicom.

OaHowmarosslii HHTEpPQeiic

onHomaroBeli  uHTEpdeiic peamusyercs  SQL-onepatopom EXECUTE  IMMEDIATE,
KOoTOphIi umeeT B crannapre SQL-92 crnenyromee popMaibHOE ONMUCAHUE:
EXECUTE IMMEDIATE :variable;

Ha omeparop, ykaspiBaeMblii mepeMeHHOW (variable), HakJampIBalOTCA — CIEIYIOLIHE
OrpaHUYCHUS:

e oneparop He MOXeT ucronb3oBarh INTO-nnepemeHHbIE;
® OIEpaTOp HE MOXKET UCII0JIb30BATh IEPEMEHHBIE CBSI3U.
Crnenyrommii npuMep WUIIOCTPUPYET NpUMEHeHue quHamudeckoro SQL ¢ ogHomaroBsim
nHTEepdhecoM:
stmt_str :='INSERT INTO ' || table_name ||
"values (:f1, :f2, :f3);
EXEC SQL EXECUTE IMMEDIATE :stmt_str;
MHoromarosblii uHTepdeiic

Omneparop EXECUTE IMMEDIATE ynoben st OJHOpPa30BOTO BBHIMOJHEHUS, HO TPH
HEOOXOIMMOCTH HEOJHOKPATHOTO BBIMOJHEHHUS, HAPUMEpP B LHUKIE OJHOTO U TOTO JKe
omneparopa, HO c pa3IMYHBIMU rnapameTpamy, Oonee 3¢ hekTUBHO
HCII0JIB30BAaTh MHOTI'OIIArOBBIN uHTepdeiic, peanu3yemMslii
oneparopamu PREPARE n EXECUTE.
[Ipu Bemonnenuun omnepatopa PREPARE, ykaseiBaembiii um SQL-oneparop nepenaercst B
CYB/Jl. [lamee BBIMOMHSACTCS CHHTAKCHYECKUH pa3bop omeparopa W CTPOUTCS ILIaH
BeIMonHeHUs. [locie aToro nmpu kaxaoMm BeimosiHeHUU onepatopa EXECUTE ucnonb3yercst
yKe "OTKOMIUIUPOBAHHBIN" SQL-oneparop, 4TO 3HAYUTEIIBLHO MOBBIIIAET
MIPOU3BOIUTEIILHOCTD. JlomoiHuTebHO Tipu BhIMoaHeHNH onepatopa EXECUTE Ha cepsep
NepeaaloTcs 3HAUEeHUs NMEePEMEHHBIX CBA3M (€CIM OHHM €CTh), MCIIOJIb3YeMbIe, B YaCTHOCTH,
11 BeruMcneHus npeaukara gpasst WHERE.
Omneparop PREPARE umeer B crannapre SQL-92 cienyromiee opmalibHOE ONUCAHUE:
PREPARE [ GLOBAL | LOCAL ] operator_sql FROM string_variable;
[Tapametp operator_sql onpenenser unentudukarop SQL-omeparopa, ykasbiBaeMblii 1anee
it BemonHeHUss B omeparopeEXECUTE wim it BKIIFOYUEHWST B Kypcop B
oneparopax ALLOCATE CURSOR wmu DECLARE CURSOR.
[TapamerTp string_variable yka3siBaeT cTpoky, comepiKaIiyo TMHAMAYeCKH C(HOPMUPOBAHHBIH
tekcT SQL-onepaTopa.

Hanpuwmep:

stmt_str :='INSERT INTO ' || table_name ||
"values (:f1, :f2, :f3);
EXEC SQL PREPARE GLOBAL stmtl FROM :stmt_str;

®paset GLOBAL u LOCAL omnpeaensitot 0011aCTh BUIUMOCTHU
oreparopa: GLOBAL yka3piBaer, 4To omeparop ¢ TaHHBIM HACHTH(QHKATOPOM JIOCTYIICH
BCeM TMpoueccaM JaHHoro ceanca pabotrel ¢ CYBJ], a LOCAL orpannumuBaer aocCTyn
pamMKaMU JaHHOT'O BBIMOJIHIEMOI0 MO/yJIs (3HaYEHHE 110 YMOJTYaHHUIO).



Ecnu co3pmatorcss aBa OZHOMMEHHBIX omeparopa, Ho oauH kak GLOBAL, a npyroit -
kak LOCAL, to CYB]] co3maeT ABa OTHENIbHBIX IUIaHA BBITIOJIHEHHUS KaK IS Pa3HBIX
orepaTopoB. B mpOTHBHOM ciydyae NMpU KOMIFJIAIIMK OMEpaTopa C YK€ CYIICCTBYIOIUM
HMMEHEM MPOCTO CTPOUTCS HOBBIH IJIaH BBIIIOJIHEHUS OllepaTopa.

Jns OCBOOOXKICHUS MOATOTOBJICHHOTO SQL-oneparopa HCIIONb3YETCS
oneparop DEALLOCATE PREPARE, koTopblii 0CBOOOXIaeT BCE pPeCypChl, 3aHUMaeMbIe
noAroToBieHHbIM SQL-onepaTopom.

Hanpuwmep:

EXEC SQL DEALLOCATE PREPARE GLOBAL stmt1;
s BBITIOJTHEHU S OTKOMITUITUPOBAHHOTO SQL-oneparopa UCIIOJIb3YeTCs
ormepatop EXECUTE, xotopsiii B cranmapre SQL-92 wumeer crnenyromee ¢dopMaibHOE
OIHCaHue:
EXECUTE [ GLOBAL | LOCAL ] operator_sql
[ INTO {variable .,:}
| { SQL DESCRIPTOR [ GLOBAL | LOCAL ]
descriptor_name } ]
[ USING {variable .,:}
| { SQL DESCRIPTOR [ GLOBAL | LOCAL ]
descriptor_name } |
®paza INTO ykasbiBaeTcs B TOM ciydae, €ciu BbinonHseMblii SQL-onepaTop mpeacrasiser
co00i 3ammpoc, BO3BPAIIAOIIANA OHY CTPOKY.
JluHAMUYeCcKUe apaMeTPhl

3HaueHusl JUHAMUYECKHUX [TapaMeTPOB MEPEAA0TCS Ha CEpBEP KaXKAbIi pa3 MPH BBINOIHEHUN
oTkomnuiaupoBaHHoro SQL-omeparopa. JluHaMHYeCKHMHU HapaMeTpaMH MOT'YT ObITh Kak
nepeMeHHble cBsi3u, Tak U INTO-nepemenHble.

JUHAMUYECKHUE IapaMeTpbl MOXKHO MCIIOJIb30BaTh Kak BO BCTpoeHHOM SQL, Tak u B
nuHamudeckoMm SQL.

JUHAMHYECKHE TIapaMeTphl 3afatoTcs B Tekere SQL-oneparopa cuMmBonamu "3Hak Bompoca'.
Crangapt He onpeneisieT MaKCUMaJIbHO JTOMYCTUMOE YHCIIO TMHAaMUYecKuX napamerpos. Kak
npaswio, CYBJl MOryT MMETh OrpaHHMYEHHUs TOJIBKO Ha pazMep BBoauMoro SQL-oneparopa.

Hanpuwmep:

stmt_str :='INSERT INTO tbl1
VALUES (?,?,?)"
EXEC SQL PREPARE stmt2 FROM :stmt_str;
[Ipy BBIMONHEHUH JAHHOTO OTKOMIIMJIMPOBAHHOTO OIEpaTopa BMECTO JUHAMHUYECKHUX
rmapaMeTpoB 3HA4YeHHUs1 OYyIyT TMOJCTaBIATHCA B  MOpsake, ykazaHHoM B SQL-
oneparope EXECUTE wiu B o6nactu SQL-neckpunropa.

Crnircok 3Ha4eHUH JUIsi JMHAMUYECKHUX ITapaMeTpOB MOKET ObITh YKa3aH:

. ¢dpazoit USING onepatopa EXECUTE - nans  nuHamMMuYecKMX  IapamMeTpoB, He
yka3biBaeMbIx Gpazoit INTO oTkoMIuImpoBaHHOTO OIEpaTopa;
. ¢pazoit INTO oneparopa EXECUTE - myis nuHaMHuYecKUX MapaMeTpoB, yKa3aHHBIX BO

¢dpaze INTO oTKOMITHITUPOBAHHOTO OTIEPATOPA.
Hamnpumep:

stmt_str1 :='INSERT INTO thl1 (f1,f2,f3)



VALUES (?,?,7)’,
EXEC SQL PREPARE stmt2 FROM :stmt_str1;
EXEC SQL EXECUTE stmt2 USING :f1, :f2, :f3;
3nauenue nepeMenHnsbix 1, 2 u f3 ocHOBHOTO s13bIKa IPOrpaMMUpOBaHKst OyIyT MEpelaHbl Ha
cepBep ISl BBINOJIHEHHS] OTKOMITMJIMPOBAHHOTO OIlepaTopa ¢ UACHTHPHUKATOpOM StMt2.
Bo3mokeH BapuaHT, KOTAa OTKOMIMJIMPOBAaHHBIA ONEpaTop COJACPXKUT TMHAMUYCCKHE
napametpsl U Bo ¢paze INTO oneparopaSELECT, u B npenuxare.

Hanpumep:

stmt_str2 :='SELECT f1, f2, f3
FROM tbl1 INTO ?, ?, ?
WHERE 2= 7',
EXEC SQL PREPARE stmt3 FROM :stmt_str2;
EXEC SQL EXECUTE stmt3 INTO :f1, :f2, :f3
USING :f4;
[Mepemennnie f1, f2 u f3 ocHOBHOrO sI3bIKa MPOrPaMMHUPOBaHKs OYIyT HMCHOJIB30BaHBI Kak
INTO-nepemenHble, a 3HaYCHUE TepeMeHHoi T4 OyaeT nepegaHo Ha cepBep IS BBITOIHEHHS
OTKOMITHJIIPOBAHHOTO OIiepaTopa ¢ uaeHTu(uKaropom stmt3.

JluHaMu4YecKue Kypcopbl

B nunammyeckom SQL MOXHO HCHONIB30BaTh HE TOJBKO Kypcopbl BcTpoeHHOro SQL
(cozmaBaembie crarndecku omnepatopom DECLARE CURSOR), HO u aBa TONOJHUTEIBHBIX
THIIA KyPCOPOB:
. obOmsBIsiembie Kypcopsl (declared cursors), coznaBaembie kak DECLARE CURSOR,;
. pa3Mmeriaemblie Kypcopsl (allocated cursors), coznaBaembie kak ALLOCATE CURSOR .
DTOT THUIT KYpCOPOB MHOT/Ia HA3bIBACTCS BBIJICIICHHBIMU KypCOpPaMHU.
OOBsBIISIEMBIC U pa3MEIIaeMbIe KypCOPBI MOT'YT HMETh JMHAMHYCCKUE TapaMEeTPhI.

JInst co3iaHust KypcopOB MCIOJIB3YIOTCS CIICAYIOLINE ONEPaTOPbI:

. ALLOCATE CURSOR, B KOTOpOM Kypcop YKa3bIBaeTCsi HAECHTU(PHUKATOPOM
nepeMeHHoH, onuckiBawome SQL-onepaTop;
. DECLARE CURSOR, B KOTOpOM Kypcop YKa3bIBaeTcsi HUIACHTU(UKATOPOM

oTkomnuirpoBanHoro SQL-oneparopa.
Hamnpumep:

str1:='INSERT INTO thl1 VALUES (1,10)

EXEC SQL ALLOCATE curl CURSOR FOR :strl,

EXEC SQL PREPARE stmtl FROM :strl;

EXEC SQL DECLARE cur2 CURSOR FOR stmt1,
OTKpbIBAOTCA U 3aKpbIBAIOTCSA JUHAMUYECKHE KypCOphl, KaK M CTaTMUYECKH CO3[aBacMble,
oreparopamut OPEN u CLOSE. Ho mnpu OTKpBITHH Kypcopa, HMEIOIIETO THHAMHYECKUE
napameTpsl, J0JkHa ObITh YKazaHa gpaza USING.

Hanpuwmep:

str1:='SELECT f2 FROM tbl1 WHERE f1=?",

EXEC SQL ALLOCATE curl CURSOR FOR :str1,

EXEC SQL OPEN curl USING :f2;

EXEC SQL FETCH curl INTO :f1;
Bo ¢paze INTO onepatopa FETCH mosxer ObITh yka3aH kak ciucok INTO-nepeMeHHbIX, Tak
u SQL-nmeckpunrop.



CoxpaHeHHBbI€ TPOLEAYPHI

Coxpanennas npoyedypa — 3TO0 Habop OTIEPaTOpPOB SQL, 0OBITHO
Ha3BIBaeMBIN (yHKYUel UITH HOONPOSPAMMOL, CO3TaHHBIA MPOrPaMMHUCTOM TS ymoOcTBa
UCIIOJb30BaHMsI B TMporpaMMax (COXpaHCHHYIO MPOLEAYPY HCIOJIb30BaTh MPOIIE, YeM KaXABIH pa3
3aMMChIBaTh Bech HAOOp BxomAmmx B Hee omeparopoB SQL). Kpome Toro, coxpaHeHHBIE MpOLETyPHI
MOXKHO BKJIAJIbIBaTh OJHY B JPYTYIO, T. €. OJIHU COXPaHEHHBIC MPOIEAYPhl MOTYT BBI3BIBATH JPYTUE,
MOCIIEIHAE, B CBOIO OYepeb, TOXKE MOTYT BBI3BIBATH COXPaHEHHBIE MPOIEAYpHl U T. J.Bo3moxHOCTH
COXpaHAThb MPOLEAYPHl — OCHOBa mporueaypHoro mporpammupoBanus. Komanmer SQL (CREATE
TABLE, INSERT, UPDATE, SELECT'm T.1.) nal0T BaM BO3MOXHOCTh COOOIIUTH 0a3e NaHHBIX, YTO
JlenaTh, HO He Kak nenarb. [locpeacTBoM cocTaBieHUs POIEAYP BBl IOTyYaeTe BOZMOKHOCTh COOOIIUTD
anpy 6a3bl JaHHBIX, KAKUM 00pa3oM clieAyeT oOpabaTbiBaTh JaHHBIE.

Coxpanennas npoyedypa — 3T0 HaOOp M3 OJAHOTO WM HECKOJbKUX omeparopoB SQL umm GyHKIMI,
COXpaHEHHBIH B 0a3e AaHHBIX B OTKOMIIMJIMPOBAHHOM BHJE, TOTOBOM JUISl BBIOJIHEHUS IOJb30BATENICM
0a3el  maHHBIX. CoxpanenHas @QyHKYus SBISETCS COXPAaHEHHOW TPOIENypOi, Npearnoaralone B
PE3YIbTATC CBOCTO BBLINIOJIHCHUSA BO3BPAT HEKOTOPOI'O 3HAYCHUS. qDYHK]_[I/H/I BBI3BIBAIOTCA NpoucaAypamu.
ITpu BbI30Be (hyHKIMU €ii, KaK IpOLEaype, MOT'YT IepeiaBaTbCs MapaMeTphl, 3aTeM (PYHKIMS BHIYUCIISCT
HEKOTOPOE 3HAuY€HHWE M  BO3BpAllaeT €ro  BBI3BIBAIOLICH Mpouenype sl JajbHEHIero
I/ICHOHLSOB&HI/IH.HPI/I COXpaHCHHUHU NPOUCAYPLI B Oaze JAaHHBIX COXPAHAKOTCA TaKKE U BCC BXOAAIIUC B OTY
mporeaypy mnomanporpammel U GyHKIMH (ncnons3yromme SQL). Bce 3Tu coxpaHseMmbie Mpouemypsl
MMpEeABAPUTECIILHO aHATIU3UPYIOTCA U COXPAHAIOTCA B BUAC, TOTOBOM IJII HEMECIJICHHOI'O MCIIOJB30BaHUS
10 KOMaH e, THUIMUPYEMOH MOJIb30BaTENIEM.

B Oracle cunTakcuc oneparopa CleayIOIIHiA,

CREATE [ OR REPLACE ] PROCEDURE UM __ITPOLIE/IYPbI

[ (APTYMEHT [{IN | OUT | IN OUT) ] TUlIl,

APTYMEHT [{IN 1 OUT | IN OUT} ] TiI1] 1 {IS | AS)
TEJIO_ITPOLUEJIYPbI

Bot npumep oneparopa, CO3Jar0MIEro JOCTATOYHO HPOCTYIO MIPOLEAYPY.

CREATE PROCEDURE NEW_PRODUCT

(PROD_ID IN VARCHAR2, PROD_DESC IN VARCHAR2, COST IN NUMBER)
AS

BEGIN

INSERT INTO PRODUCTS_TBL

VALUES (PRODJT.D, PROD_DESC, COST);

COMMIT;

END;

IIpouenypa co3nana.

HpCI/IMyH_ICCTBa HCIIOJIb30BAHUS MPOLCAYP

Hcnons30BaTh COXPAaHCHHBIC paHCC NMPOUCAYPhI y1106Hee, 4YCM OTACIIBHBIC OIICPATOPLI SQL oo
aejoMy psaay NpuivH. HeKOTOpI)Ie 13 OTUX IMPUYXH NECPCUUCIICHBI HUXKC.



* Onmneparopbl  COXpaHEHHOW  TMpOLEAYyphl YK€  COXpaHEHhl B  0a3e  JaHHBIX.
* OnepaTopbl COXpPAaHEHHOM MpPOLEAYPbl YXKE MPOBEPEHbI M HAXOJATCA B TOTOBOM JJIst
UCIIOJIb30BaHUs

* Bo3MOXHOCTP  COXpaHEHMs  HpOLENyp  IO3BOJSET  HCIOJIB30BaThb  MOAYJIBHOE
IPOrpaMMUPOBAHNE

* CoxpaHeHHbIE TMpOLEAYpPhl MOTYT BBI3bIBATH Jpyrue Mnpoueaypel U  (QyHKIUU.
. CoxpaHeHHbIE pOLEAYPHI MOTYT BBI3bIBATHCS JIPYTUMHU pOrpaMMaMu.
* [Ipu ucnonb30BaHMM COXPAHEHHBIX HPOLEAYP Pe3yJIbTaT OTBET OT 0a3bl JaHHBIX OOBIYHO
noJryyaeTcsiobIcTpee

* lcnonb30BaTh npoueaypsl 0O4€Hb MIPOCTO.

Bonpocsl k 1eknuu

1. Kak co3natorcs oneparopsl fuHamuueckoro SQL?

2. YTo Takoe OHONIATOBBIM M MHOTOIIIATOBBIM HHTEpdEic?
3. Uto Takoe coxpaHeHHas mpoieaypa’

4. KakoBbI IPEUMYIIECTBA UCIIOIb30BAHUS IPOLIETYP?

Jlexrust Ne 13 daiisioBbIii BHIBOA/BBO. Y IPaBJIeHNE 32 JaHUSIMH.
Yupasienue 00bexToB LOB. Ucnoab3oBanue PL /SQL-dynkuuii B
SQL- BbIpaxeHHUsAX.

IL1an
DaitnoBeIl BEIBOI/BBOI
KommonenTs! 1 turs! naHasx LOB
HcnonszoBanue nakera DBMS LOB
OcHoBHbIe npaBwia pabotsl c DBMS LLOB

~owpdE

dannoBbIV BbIBOA/BBOA

bonbummHcTBO mporpamm, pabortaromux ¢ b/, MO3BOJAIOT COXpaHATH BBIOOPKH B
pasnn4HbIX (popMaTax, HO HE BCE MO3BOJIIOT COXPAHUTH B BUJE MPOCTOr0 TEKCTOBOTO (haiina.
Hampumep, Obuta cutyanus, xorga B b/l Opima HeoOxoaumas uHpopmanus O COTPYIHUKaX
(Oonee THICSYM YENOBEK) Ul OJHOM cTaHzapTHOW ¢Gopmbl. A (opmat ¢aiina, onuchBarOmUi
3Ty opMy, okazaicst TeKCToBbIM. [ToaToMy mpobiiema pemmaack BHIOOPKOi B aiil U BCTaBKOU
ero cojepkumoro B (aiin ¢opmMbl. A COOTBETCTBYIOLIMI OTHesN ObUT M30aBI€H OT JIMIIHEH
paboThel. 11 KOHKPETHOCTH MpUMeEpa, BOCIIOIb3YyeMCs clleyromiel TabauLei ¢ JTaHHBIMU.

-— Tabaulia LBEeTOB

create table colors(id integer,cname varchar (45), constraint
pk colors primary key (id)

) ;

insert into colors values (1, 'kpacHw') ;

insert into colors values (2, 'cuHum') ;

insert into colors values (3, 'zejyenmin’') ;

insert into colors values (4, 'Gejymit') ;

insert into colors values (5, 'uepuemt') ;



commit;

B Oracle BbiBo B aitn peanu3syercs ¢ momortibio komanabsl SQL plus spool. OHa ciayxut kak
JUIS Hayvaya BeIBOA B (hailil, Tak M JJIs1 OCTAaHOBKHU. 10 ymoadaHuio paciupenue ¢aiia Ist.

-— OTKPHEIBAeM BHIBOI B ®amm
spool c:\\myfile;

—— BHIOOpPKA
select t.id || " " || t.cname from colors t;

—— BakpelBaeM BHEBOI B ®ani
spool off;

Tak kak 3t0 He SQL xomaHza, TO ee Henb3sl ucnoib3oBaTh BHyTpu PL/SQL 6moka, HO
MOKHO TIOMECTUTH OJIOK MeXAy 3TUMHU KomaHaamu. [1o 3Toi ke nmpuynHe, yTOObI BBINOJIHUTH
stoT npumep B PL/SQL developer, HyxHO oTKpbITh Command window.

Ha HexkoTopbIX onepanMoHHbIX CUCTEMaxX IMOJAECP)KUBACTCS JOMOJHUTEIbHBIN MapaMeTp
out, TO3BOJIAIOMINI cpa3y pacliedaTaTs BBIOOPKY Ha IPHUHTEPE YCTAaHOBJIEHHOM 10 YMOIYAHUIO.

—-— OTKPEIBAEM BHBOI B ®aii
spool c:\myfile;

—— BHIOOpPKAa
select t.id || " ' || t.cname from colors t;

—— BakKpelBaeM BHBOI Galj ¥ pacliedyaTeEBaeM
spool out;
Yto Takoe LOB

Large Objects (LOB) 3To TUNl JaHHBIX UCNIOJIb3YEMBbI [1J1s1 XpaHEHHUS OOJIbLINX 0O'BEKTOB —
pa3JyinuHble popMaThl TEKCTOB, M300paKeHUs, BU/IE0, 3BYKOBbIe dpaiibl. Ucriosib3oBanue LOB jis
XpaHeHHUs JaHHBIX T03BOJIsIeT 3G PEKTUBHO MAaHUIYJIUPOBATh JJAHHBIMU B IPUJIOKEHUU.

Komvmnonentsl LOB

LOB cocTouT U3 JIoOKaTOpa ¥ 3HAYEHHS.

JlokaTop - 3TO BHYTPEHHUU yKa3aTe b HA GaKTHIYECKOe 3HaYeHHe 60JIbIIOTO 06 bEKTA.
3Ha4yeHUe - 3TO peasibHOE CO/IEP>)KUMOe 06'beKTa.

LOB xpaHUT JI0KaTOp B TabJIUIEe U JAHHbIE B PA3JIMUHbIX CETMEHTAX, 32 UCKJIIOYEHUEM CJy4das,
KoT/ia pa3aMep AaHHbIX MeHbIe 4000 GaiuT.

MakcumanbHbiil pasMep LOB coctaBisieT (4 GB (4 294 967 295 6aiit) - 1) * (3Hauenue CHUNK
parameter of LOB storage); pasMep MOXeT JOCTUTaThb A0 128 TepabauT.

LOE locator r—:”]

LOBE column LOE value
of a table



http://download.oracle.com/docs/cd/B28359_01/server.111/b28286/sql_elements001.htm#sthref171
http://download.oracle.com/docs/cd/B28359_01/server.111/b28286/sql_elements001.htm#sthref171
http://download.oracle.com/docs/cd/B28359_01/server.111/b28318/datatype.htm#CNCPT1842

Tune! pannnix LOB

SQL Onucanue
Datatype

JlBonuHbIit 6omb10i 00bekT (Binary Large OBject)
XpaHWT JaHHBIE B IBOMYHOM (popmara, NCTIONIB3YETCs Ul XPaHCHHS

BLOB .
U300paKeHHU, ayJM0 ¥ BU/ICO, & TAK)KE KOMITHJIUPOBAHHOTO MPOIPAMMHOIO
KoJia

CLOB CumBonbHBIN 6071b110# 006eKT (Character Large Object)

XpaHuT TeKCTOBbIC JaHHBIE B hopmaTe b1

HanmonaneHelil cuMBoTbHBIN O0bmIoi 00bekT (National Character Set Large
NCLOB Object)
XpaHHUT TEKCTOBbIC JaHHBIC B HAIIMOHAILHON KOMPOBKE.

Buemnuit nonunsiii ¢aitn (External Binary File)
®daiin xpaHsumics BHe 0a3bl JaHHBIX, Kak (aiia orneparmoOHHON CUCTEMBbI, HO
noctynsbsii u3 Tadbauy bJ[. BFILEs umeer noctyn TOiIbKO JIsl YTEHUS.

BFILE L
Korna LOB ynansercs, Oracle cepBep He yaanseT cam (aii.
BFILE noaaepx’uBaeT TONbKO ciay4yailHOe(He 10CIe10BaTeIbHOE) YTEHUE, HE
y4acTBYET B TPaH3aKIIUU.

Buan: LOB

Kak BHyTpeHHHUE, TaK U BHELIHUE 6OJIbIINE 06'bEKThBI MOTYT ObITh HCI0JIb30BAaHbI KaK CTOJIOLbI
TabJIUIbI, TepeMeHHbIe B pl/sql, aTpubyThl 06'HEKTOB.

Internal LOB

BHyTpeHHUe 60/ibllINEe 06 bEKTbI — XPAHATCS B TaOJHUYHBIX TPOCTpaHCcTBaxX b/l, mo e p kuBarTCS
cnaenytouue Tunbl AanHbix: BLOB, CLOB, and NCLOB.

Persistent and Temporary LOB

BHyTpeHHUe 60JiblIMeE 06BEKTHI MOTYT ObITh Bp€MEHHbIMHU UJIM MOCTOSIHHBIMU.

[ToctosinHbie LOB cyuiecTBy0T B cTpokax Tabaunbl B/I.

Bpemennble LOB co3gaeTcs 415 MCII0J/Ib30BaHUSA TOJIBKO B IpeJeJiaX JIOKaJbHOT0 IPUJIOKEHHUS.
BpeMeHHbIN 3K3eMILJISIP CTAHOBUTCS MOCTOSIHHBIM €CJIU €0 BCTABUTh B CTPOKY TaGJIMLIBL.

Ceoiicmea Temporary LOB

JlaHHBIC XpaHSTCS HE B TaOJIHIIE, 2 BO BPEMEHHOM Ta0JIMYHOM IPOCTPAHCTBE

Bpemennsie LOB GbicTpee ueM MOCTOsSSHHHBIE, TaK Kak He reHepupyetcs redo u rollback
JTAaHHBIE

Hcnonb3yercs TonbKo B cecur. [1o okoHYaHMIO cecun yaanseTcs

Jns co3nanns BpemenHoro LOB ucnons3yercs DBMS LOB.CREATETEMPORARY
External LOB



BHemrHue 60/b11Me 06’ bEKTHI — BU/] JAHHBIX, KOTOPbIA XpaHUTCS B daiiiax oneparioHHOH
CHUCTEMBI, BHE Ta6JIMYHBIX TpocTpaHCcTB B/l. Ucmosb3yeTcs Tun ganHbix — BFILE. BFILE moxeT
OBITh TOJIbKO BHEITHUM.

Hcnonn3oBanue nakera DBMS LOB
DBMS_LOB npepocTtaB/sieT MeTO/Abl MAHUIYJIMPOBAaHMA BHYTPEHHUMHU Y BHelIHUMHU LOBamu.

MeTtoabt DBMS_LOB MoHO yc/I0BHO paszie/iUTh Ha iBa THIa mutators U observers:

mutators — moryt m3menats LOB : APPEND, COPY, ERASE, TRIM, WRITE,
FILECLOSE, FILECLOSEALL, and FILEOPEN.

observers — mory untate LOB: COMPARE, FILEGETNAME, INSTR, GETLENGTH,
READ, SUBSTR, FILEEXISTS, and FILEISOPEN.

Jns ununmanusanuu LOB siokaTOpoB McMo/b3y10TCs cieaytolide QyHKIHN:

EMPTY_CLOB() — ¢ynkus Bo3Bpamaer LOB nokarop anst CLOB kononku
EMPTY_BLOB() — ¢pyukuus Bo3sparinaer LOB nokarop mist BLOB komonku
CLOB u BLOB K0JIOHKH, TaK K€ MOTYT ObITb UHUIIHUAJIU3UPOBAHbI C IOMOIIbI0 CHMBOJIbHOHW WJIH
raw CTPOKH, ecjiu AJiMHa He nipeBbiiaeT 4000 6airT.

OcHoBHbIe IpaBuiIa padorsl c DBMS_LOB

Henp3s ucnonp30BaTh B KA4€CTBE MapaMeTpa IyCTOM JIOKATOP UITH JIOKATOP,
uMeroui 3gauenue null

[Ipexxae yeM oCyIIecTBUTH 10cTyn K BHemHeMy LOBY, accolmupoBaHHbIi ¢ HUM
(aiin 1oJKeH ObITh OTKPBIT

[Tepen 3aBepuienue pl/sql 6:10ka Hy)KHO 3aKpbIBaTh (haitit o0bekTa bfile

[Ipexe ueM BBINONHSTH 3alIMCh BO BHYTPEHHUH O0JIbIION 00BEKT, HEOOXOUMO
3a0JIOKUPOBATh CTPOKY, KOTOPAsi COAEPKUT CTOJIOEI] 3TOr0 00BEKTa. ITO MOXKHO CJIENIaTh
SBHBIMH OJoKMpoBKaMu uin sql oneparopamu: select for update, update, insert.

[IpaBuna paGoThI ¢ COTTIACOBAHHBIMU TI0 YTEHUIO U OOHOBJICHHBIMU JIOKATOPAMU
MPUMEHHUMBI KO BCeM Ipolieaypam 1 pyHKIHUSIM JaHHOTO MaKeTa.

Bonpocs! Kk Jiekm

1. YroszHauur ¢aiinoserii BiBog/BBOA B ORACLE?
2. Bunpl v el nasaex LOB.

3. T'ne ucnoms3yercs naker DBMS LOB?
4. OcHoBHble npaswia padotel c DBMS LOB

Crnucok CnoIb3yeMoi JIMTepaTypbl

Ckott Ypman «ORACLE 9i ITporpammupoBanue Ha si3bike PL/SQL.» u3a. «ORACLE
Press» mepes. «Jlopu» 2004r.



Jlexuust Ne 14 CpencrBa obecniedeHusi eJIOCTHOCTH JaHHbIX. TpaH3akunu n
ux poab B CYB/I. Hauayo u 3aBepuieHue TpaH3aKIMd.

ILiaun
1. TlonsTue TpaH3akuuu
2. CBoiicTBa TpaH3aKIUK
3. Hekoropsie ocobenHoCcTH BhInoHeHus Tpan3akiuii B ORACLE

MoHsaTne TPaH3aKunun

TpaH3akuus — 3TO AEMCTBUE WIM CEPUS JCUCTBUM, BBIIIOJHAEMBIX OJJHUM I0JIb30BATEIIEM WU
MIPUKJIAJHON MPOTrpaMMOM, KOTOPBIE OCYIIECTBIISIOT JOCTYN WM U3MEHEHUE COIAEPKHMOTO
b/I. Tpan3akuus sBIsS€TCS JOTMYeCKOW eAuHMIIEN paboThl, BhinoaHsAeMol B b/]. Ona moxer
OBITH MpEJCTaBIICHA OTJCIBHON MPOrpaMMON, SIBISTHCS YaCThIO aJTOPUTMa IPOrpaMMBbl WIH
ke OT/IeIbHON KOMaHAoH (Harmpumep, insert, update).

/*Hanpumep, uM3MeHEHHE 3apa0OTHOI IIAaThl COTPYIHUKY C HEKOTOPHIM TaOEIbHBIM
HoMepOM. [1ob30BaTesb BBIIOIHAET ONIEPALUIO

update sotrudnik set z.p. = z.p.*1.1 where tabnomer= 23;

Tpanzakiusi ke OyIeT COCTOSTh M3 YTEHUS YKa3aHHOTO 3JIeMEHTa NaHHBIX (TOJsS 3.11.
HEKOTOPOT0 KOPTEXKa), MOITYUEHHs] HOBOTO 3HAUEHMSI U 3allCH YKAa3aHHOT'O 3JIEMEHTA, TO €CTh U3
Tpex omneparui */

C Ttouku 3penusi bJl, BbIOIHEHWE MpOrpaMMbl HEKOTOPOTO MPHUIIOKEHUS MOKET
pacUEHUBATBHCS KaK CEepHsl TPaH3aKUUM, B MPOMEXKYTKAX MEXKAY KOTOPBIMHU BBIINOIHSAETCS
HEKOoTOpas o0paboTKa NaHHBIX, ocymliecTBisiemas BHe cpenbl bJl. Hampumep, Bech mporiecc
MepecMoTpa 3apIuiaThl COTPYAHHMKAM OpraHu3aluu. BeINOJIHSETCS TpaH3aKIMs, WU3BJIEKArOLIas
CIHCOK COTPYAHUKOB C WX 3apruiartoid. Ilocie 3Toro BhIMONHSETCS HEKOTOpas 00paboTKa
JaHHBIX TIO0 YAOOHOMY TPEJCTABICHUIO HX TOJB30BAaTENI0, BO3MOXKHO OH uUX Oynuer
NepeynopsA0YNBaTG  PA3IUYHBIM  00pa3oM, YBEJIMYWBATH WU YMEHBIIATH  IMIPUPT
npecTaBiIeHus — 3TO Bce Oyaet oOpaboTka BHe b/, ecin koHeYHO MporpaMMa He HalKcaHa Tak,
YTO MPU NEPEYNOPAI0UMBaHNE JAaHHBIE HE CUUTHIBAIOTCS 3aHOBO, TO €CTh €CJIM 3Ta (PYHKIMS He
pemeHa cpencrBamMu SQL. 3a TeM MOXKET WATH MPOU3BOJIBHOE UYUCTO MPOCTHIX TPAH3AKIIMIA,
onucaHHbIX paHee. Ecnu He TabenbHBIN HOMEp, a cypporar, To oOpabotka BHe BJl moxer
3aKJII0YaThCA B HAMMCAHUU MPaBUJIBHOTO 3aIIpOCca, TaK KAK MOJb30BaTellb HE BUIUT CYppOrarhl,
HO OHH CUUTBIBAIOTCS U I/I€-TO pa3MelIatoTCs B Iporpamme.

Jlrobas TpaH3akius Bcerna JoiKHa TNepeBoAuTh bJl M3 OJHOrO COTJIaCOBAHHOTO
COCTOSIHUSI B JIpyro€ COIJIACOBAaHHOE, XOTS JIOMYCKAeTcs, YTO corjacoBaHHOCTh BJ[ Oyner
HapyILIaThCs B XO/1€ BHIIOJTHEHUS TPAH3AKIINH.

/* TlyCTh CTYAEHT OTYUYMJICS Ha CHEIHAJIbHOCTH HEKOTOPOE BPEMsI U MOJYYMJ OLIEHKH
COTJlaCHO IUIaHy JTOM cneunanbHOcTU. lIpu mnepeBojge ero Ha APYryrw CHEHHATBHOCTh
TpaH3akLus OyJeT COCTOSATh U3 CIACAYIOLINX JEeHCTBUI: HATH MPEAMETHI, KOTOPbIE JOJKEH ObLT
M3Y4YUTh CTYJEHT COIIACHO IUIaHY HOBOM CIEUUATBHOCTH; AJIsl KaXX0r0 3TOTO MpeaMeTa HailTh
OILICHKY Y IEpPEBOJMMOTO CTYJEHTA U NIEPE3aYECTh €€; BCE OCTAIbHBIC OLICHKH YIAIUTh. 10 €CTh
U 0 ¥ TOCI€ BBINOJIHEHUs TpaH3akuuu bJ[ HaXoguTcs B COINIACOBAHHOM COCTOSIHUU: BCE
CTYJIEHTbl HMMEIOT OLEHKH COIIACHO IUIaHy OOydYeHHs IO CHeHUAIbHOCTH, HO B XOJe
BBITIOJTHEHHSI YaCTh OIEHOK CTYACHTA HE OTHOCSTCS K CIEeNUaTIbHOCTH Ha KOTOPOi OH 0OydaeTcs.

[Ipumep nAEeMOHCTPHUPYET M CIOXHOCTh TpPAaH3aKIMH, M COrJacoBaHHOCTH bJ[, m
HapyIlIEHUE COTJIACOBAHHOCTH B XO/I€ BBINIOJHEHHUS TPAH3AKIUU.

Jlrobast TpaH3akIUs 3aBepIIaeTCs OJAHMM M3 ABYX BO3MOXHBIX crocoOoB. B ciyuae
YCIICIIIHOTO 3aBEPIICHHS PEe3ybTaThl TPaH3aKIUK (GUKcHpytoTcs (commit), u BJ] mepexoaut B
HOBOE COTJIACOBAHHOE COCTOsIHUE. ECM BBINOJIHEHNE TPAH3AKIMKM HE YBEHUYAIOCh yCIIEXOM, OHA
oTMeHsiercs. B atom ciaydae B bl 10KHO OBITH BOCCTAHOBJIEHO TO COTJIACOBAaHHOE COCTOSTHHE, B



KOTOPOM OHa HaXOJWJIach J0 Hayaia JaHHOW TpaH3aKUUH. DTOT MPOIECC HA3bIBACTCS OTKATOM
(roll back) tpanzakumu. 3aduKcHpOBaHHAs TpaH3aKIUsA HE MOXKET OBITh OTMEHEHA. Ecim
3apukcupoBaHHas TpaH3aKIHs ObLIa OIMMOOYHOM, TO HEOOXOIWMO BBINOJHUTH JPYTYIO
TpaH3aKIHMIo, BO3Bpamamnyo bJ] B mpeasiayiiee corimacoBaHHOE COCTOSIHHUE.

B GobIIMHCTBE S3BIKOB MAHUIYJIMPOBAHUS JJAHHBIMU JIJISl YKa3aHHsI TPAHUI] OTACITBbHBIX
TpaH3aKIMH UCIIOJIBL3YIOTCS omeparopsl begin transaction, commit, rollback.

COMMIT. Oneparop COMMIT 3aBepiiaer TpaH3aKIUIO U JeaeT JI0ObIE BHIMOJHEHHBIE B HEH
W3MEHEHUS TOCTOSTHHBIMUA. OCBOO0XKIAI0TCST OJIOKUPOBKH.

ROLLBACK. Oneparop oTkaTa 3aBepiiaeT TPaH3aKIMIO U OTMEHSET BCE BHITIOJHECHHbBIC B HEH
1 He3a(UKCUPOBaHHBIC 3MEHEHUS. [[J1s1 3TOT0 OH YnMTaeT HHPOPMAIIHIO U3 CETMEHTOB OTKAaTa U
BOCCTaHABIIMBAET OJIOKU TaHHBIX B COCTOSIHAE, B KOTOPOM OHU HAaXOJMJIUCH JIO Havyaja
Tpan3akuuu. OcBOO0XKIAIOTCS OJIOKUPOBKHU.

[To 3aBepuIeHNH TPaH3aKIUK HEOOXOIMMO SIBHO YKA3bIBaTh OJIHY U3 KOMAaH]] 3aBEPIICHUS
TpaH3aKLMK MHAuYe 3a Bac 3TO CAeNaeT cpe/a, B KOTOpol Bbl paboTaere (a cpela He BCeraa 3To
JIeNIaeT TakK, KaK BBl PEATIOIaraeTe).

SAVEPOINT. Ilo3BonsieT co3garh B TpaH3aKLUMU TOYKY COXpaHeHUs. B ogHON TpaH3akiuu
MOHO BBIMONHATE omneparop SAVEPOINT Heckonmbko pa3, ycTaHaBiIMBas HECKOJIBKO TOYEK
coxpaHeHHs. TOYKM cOXpaHEHUS MO3BOJSIOT YCTaHABJIMBATh MapKepbl BHYTPU TpPaH3aKIUU
TaKuM 00pa3oM, 4TOOBI ObLIa BO3MOKHOCTH OTMEHBI TOJBKO YacTH paOOTHI, MPOJIEIaHHOW B
Tpan3akuuu. OnpaBaaHO UCHOJIb30BaHUE TOUYEK COXPAHEHHS B MPOJOJDKUTEIBHBIX U CIOKHBIX
tpan3zakiusax. ORACLE ocBobosxaaer 010KHPOBKH, KOTOPBIE OBLIIM YCTAHOBJICHBI OTMEHEHHBIM
OTIepaTOPOM.

ROLLBACK TO <rtouka coOXpaHCHHS™. OITOT ONEpPaTOp HCIOIB3YeTCS COBMECTHO C
npeacraBieHHbIM  Bbime omneparopom SAVEPOINT. Tpanzakiuio MOXKHO OTKaTUTh JI0
yKa3aHHOW TOYKH COXPAHEHUs, HE OTMEHSS BCE CACTaHHbIE /10 Hee M3MEHEeHUs. Takum oOpa3om,
MO>KHO BBITIOTHUTH JBa orepatopa UPDATE, 3atrem — omnepatop SAVEPOINT, a nmocne Hero
— nBa onepatopa DELETE. Ilpu BO3HMKHOBEHUU OLIMOKH WJIM UCKIIOUYUTEIBHOW CUTYyalluu B
xone BbImoiHeHus omneparopoB DELETE Tpan3akiusi Oyaer OTKaThIBaTbCcs 10 YKa3aHHOW
orneparopom SAVEPOINT Toukm coxpaHeHHs; TpH 3TOM OyIyT OTMEHSTHCS OIEPaTOPHI
DELETE, Ho He onepatopsl UPDATE.

SET TRANSACTION. 3toT omepatop mo3BOJSET YCTaHABINBATE aTPUOYTHI TPAH3aKIIUH, TAKHAE
KaK YpOBEHb W30JIMPOBAHHOCTH U TO, OY/IET JIU OHA MCIIOJIb30BAaTHCSI TOJIBKO JUIsl YTEHUS JaHHBIX
WIA Ui 9TE€HUS W 3alyCd. DTOT OIepaTop TakXKe IO03BOJIIET MPUBSA3AaTh TPAH3aKIUIO K
OTIpe/Ie]IEeHHOMY CErMEHTY OTKara.

CaolicTBa TpaH3aKIUil

CymecTBYIOT CBOHCTBA, KOTOPbIMH [0JKHa o0aagate TpaH3aknusa. OHu
Ha3piBawTcs ACID:

1. Amomapnocme. («Bce wam Hmdero» atomic). JlwbGasi TpaH3aKIMsi NMpPeACTABJISIET
c000ii HeaeJMMYI0 eIMHHIY Pa0oThbl, KOTOpasi MOXeT ObITh JHOO0 BBLINOJHEHA BCS
LeJHKOM, JIM0O0 He BbINIOJIHEHA BOBCe.

2. Coznacosannocms (coordination). Kaxnas TpaHzakuus 10/1:kHa nepeBoauth b/l u3
OJIHOI'0 COTJIACOBAHHOTO COCTOSIHMSA B Ipyroe.

3. MHzoauposannocms (insulativity). Bce TpaH3akiuu BbINOJTHSIOTCS HE3ABHCMMO OTHA
oT Japyroi. JlpyrumMu cJIOBaMH, IMPOMEKYTOYHbIE Ppe3y/bTaTbl He3aBepPLICHHOM
TPaH3aKIUHU He J0JKHbI ObITh J0CTYNHBI IPYTUM TPAH3AKIUSM.

4. Ilpooonycumenvnocmsy  (duration).  Pe3yabTaThl  ycHemHO  3aBepUIEHHOM
TPaH3aKINHU A0JKHBI COXpaHATHCs B B/l mocTosiHHO U He 101KHBI ObITH YTePSIHbI B
pe3yJbTarTe Nocjaeaymmux co0oes.

Hexkotopsie ocodenHocTH BhInoJHeHus1 Tpansakunii B ORACLE:



Tpan3zakiuss 0OBIYHO COCTOMUT M3 HECKOJNBKUX orepaTopoB DML . Eciu oaun omnepaTop
maeT cOOW, TO OH OJMH OTKAaThiBaeTcs. 10 €CTh BCE OINEpaTophl, KOTOpPHIE paHbIIE ObLIH
BBITMIOJTHEHBI, HE OTKATHIBAIOTCS aBTOMATHYECKH — PE3yJIbTaThl MX pabOThl HE MpomajiarT. B
MOJKETEe JaJbIle MPOAOJIKATh TPAH3aKIUI0. 3aTeM e€ Wiu 3aQUKCUPOBaTh, WIM OTKATUTh. A
nosrydaemM Mbl Takoit dpdext moromy, uto ORACLE kaxaplii oniepatop TpaH3aKIUU TOMEIIAET
B HESIBHBIE OTIepaToOphl Savepoint Tak, Kak 3TO MOKAa3aHO Jajee:

Savepoint statement1;

Omnepatopl,;

If error then rollback to statementl;
Savepoint statement2;

Omneparop?2,;

If error then rollback to statement2;

[TonsTe HeNEeIMMOCTH paclpocTpaHseTcss Ha HeoOxoaumyro rayOuny. Hampumep, wmbl
BCTaBJISICT 3alMCH B TaOIMITy |, 94TO BBI3BIBACT cpadaThiBaHWE TPUITEpa HAa BCTABKY 3alUCEH B
TabNuIly 2, 9TO B CBOIO OY€pE/b BHI3bIBACT CpadaThIBaHUE TPUTTEpa HA OOHOBICHHE TAOIUIIBI 3
U Tak jaanee. Eciu B Kakol-TO MOMEHT NPOMCXOJIUT OTKAT HAIIEro orneparopa no tabdauie 1, To
OTMEHSAIOTCSI U BCE W3MEHEHUs, MpousBeAeHHble B Tabnume 2,3, u T.4. To ectb mnu Bce
U3MEHEHUS (PUKCHPYIOTCSI, MM BCE OTMCHSICTCS.

ORACLE anonumssbiit 610k PL/SQL cuntaer onepatopom. Hampumep,

begin oneparopl;

oneparop2; end;

To ecTh JJ1s1 HErOo MPUMEHUMO TIPEABIAYIIEe 3aMEUaHUE.

OrpannyeHre IEIOCTHOCTH TPOBEPSIOTCS IOCIE BBINOJIHEHUS KaXaoro sql-omeparopa.
ORACLE paspemaer nenath HEKOTOPbIE CTPOKM TaOJHIIBI HECOTJIACOBAHHBIMH JI0 KOHIIA
BBITIOJTHEHUS sql-omeparopa.

B ORACLE ecth BO3MOXXHOCTb OTJIOXKHUTH MPOBEPKY IEIOCTHOCTH Ha JIFOOOH MOMEHT BPEMEHH
JI0 KOHIIA TPaH3aKIMU. DTO peaju3yeTcss ¢ MmoMolipio orpanudenusi deferrable Tabmuubr u
nepeBojia orpaHuueHus B pexxum deferred.

B ORACLE MoOxHO WuCHOJIB30BaTh pacHpelesieHHbIE TpPaH3aKIMH, TO €CTh BBIMOJIHATH
TPaH3aKIMIO, B KOTOPOH omepaTopbl padOTalOT Ha yIAJEHHBIX cepBepa (pacrpesesieHHas 6a3a
naHHbIX). JlJ1g qocTyna K ynaaeHHoW 0a3e JaHHBIX UCHojb3yeTcst 00beKT database link.

B ORACLE mnpoaomKuTenbHOCTh TPaH3aKIMK HE OTPAaHHYMBAETCS, MOTOMY YTO MPOOJIEMBI
MOCZIAHNS PECYpPCOB OJIOKUPOBKAMHU HE CYIIECTBYET. TpaH3akIus IJIUTCS CTOJBKO, CKOJBKO
HY)KHO TpuioxkeHuto. EAuHCTBeHHass mpoOiema: MpH OuYeHb UIUTENbHBIX TPaH3AKIUAX H
MaJIeHbKOM CErMEHTE OTKaTa Bo3MoxkHa ommudka ORA-1555.

Bonpocs! k Jiekuuu

1. OObscHUTE MOHATHE TPAH3AKITUH.

2. Kaxwue onepaTopsl UCTIONB3YIOTCS A7l yKa3aHUS TPaAHUI] OTACIbHBIX TPAH3AKIUN?
3. CBolicTBa TpaH3aKIIHH.

4. W3 4dero oObIYHO COCTOUT TPAH3AKIIUs?



Jlexmmst No 15 PemaxkTupoBaHue M co31aHue 3anuceil Bbraucaenus. SQL
BbIpakenuns ynpasiaenusi Tpanzakmusavmu (COMMIT, SAVE POINT,
ROLL BACK, WORK u ap).

ILnan
1. SQL BbIpakeHust ynpaBIeHHUs TPAH3AKIUIMHU.
2. COMMIT
3. ROLLBACK
4. SAVEPOINT

Mopnens Tpanzaknwmii pensiinonHoi CYBJ] Oracle ocHoBaHa Ha «eauHUIE PabOTHDY
(unit of work) 1 moiep>kuBaeTCst OOJIBIIYIO YaCTh ONEpallUid HaJl TPAH3aAKIUAMU (HEJIb3s
ucnonb3zoBaTh ROLLBACK FORSE). Tpan3akuus HesIBHO HQUMHAETCS C HAYaJIOM CeaHca
WJIY TIPY BBINOJHEHUH TiepBoi koMaHael SQL nocie nocneaneit komanasl COMMIT wnmn
ROLLBACK (¢akTuuecku mpu epBoM U3MEHEHUH JIAHHBIX ). TpaH3aKIus 3aKaHIMBACTCS
npu BbinosHeHUH koMaH sl COMMIT unu ROLLBACK.

Tpan3zakuus He 3aBucuT OT 0;10k0B PL/SQL. TpaH3akuuy MOTYT OXBaThIBaTh
HECKOJIbKO CHCTEMHBIX OJIOKOB, HUIH B OJTHOM OJIOKE MOYKET ObITh HECKOJIBKO TPaH3aKIIHA
(aBronomHubIX). PL/SQL nogaepxuBaet ciaenyromiue koman sl 1uis Tpan3akuuii: COMMIT,
ROLLBACK, SAVEPOINT, TRANSACTION u LOCK TABLE.

COMMIT penaer nzmenenus B b/] nocTOSHHBIMU U BUIMMBIMU JJIsI IPYTUX CEAHCOB B
COOTBETCTBUU CO CIEAYIOIIUM CUHTAKCUCOM:

COMMIT [WORK] [COMMENT mexcm];

rae WORK — HeoOs3aTenbHOE KITFOUEBOE CIIOBO, MPUMEHSETCS U1 YAYUIIEHUS YNTAEMOCTH U
cootBeTcTBUs cTanAapty. Heobs3aTenpubiil kommenTapuiit COMMENT TekcT MoXeT uMeTh
JIMHY 10 50 CUMBOJIOB.

ROLLBACK otmeHnsieT He 3a)uKCHpOBaHHbIE U3MEHEHUS, CACTaHHbIE B TEKYIIEH
TPaH3aKL1HU, BIUAET 10 HadaJla TPAaH3aKIUU I 10 YKa3aHHON TOYKH COXPAHEHUSI.

ROLLBACK [WORK] [ TO [SAVEPOINT]ums_mouku_coxpanenusy;

SAVEPOINT ycranaBiuBaeT TOUKY COXpaHEHUs (MMEHOBAaHHYIO TOUKY 00pabOTKM) A7t
TEKYIIEH TPAaH3aKIUU. Y CTAHOBKA TOUKHU TPAH3aKLHUU J€1acT BO3SMOKHBIM BBIITOJIHCHUE
YAaCTUYHOI'O OTKATA.

SAVEPOINT wumsa_mouxu_coxpanenus,

TJIe UMsA_MOYKU_COXpAaHeHus — 3TO HeOObSABICHHBIN naeHTudukatop. BHyTpu Tpanzakumuu
MOYET OBITh YCTAHOBJIEHO HECKOJIBKO TOUEK COXpaHeHMs. Eci MOBTOPHO UCIIOIB30BAaTh UMS
TOYKH COXPAHEHHS TO TOUYKA MEPEABUHETCS HA HOBYIO MO3UIIMIO U OTKAT K UCXO/IHOM MO3ULINN
JTAHHOM TOYKM COXpaHEeHHUs Oy/1eT HEBO3ZMOKEH.

SET TRANSACTION ynpaBisieT TUIIOM TpaH3aKLUU



SET TRANSACTION mun_mpanzaxyuu NAME umsa
20e uMms1 — UMS TPaH3aKI|H, TOCTYITHOE Ha MPOTSHKEHUU €€ BBITIOHEHUS; @ mun_mpaH3akyuu
MOKET IPUHUMATH CIICYIOIINE 3HAYCHUS:

- READ ONLY - o3Havaer Hayasio TpaH3aKIMK TOJBKO /ist ureHus. YKaszpiBaeT CYB/L, uro
ciemyeT o0ecreunThb EeJIOCTHOCTD 10 uTeHnio b/l B mpenenax Tpan3akuuu (10 yMOJTYaHHUIO
Ju1st KoMaHael). Tpan3aknuto 3akanduBaroT komanapl COMMIT nnu ROLLBACK. Baytpu
Tako# TpaH3akuu paspernieHbl Tobko koManasl LOCK TABLE, SELECT, SELECT INTO,
OPEN, FETCH, CLOSE, COMMIT u ROLLBACK. ITomnibITKa BBITIOJIHEHUS B TPAH3AKITIH
TOJIBKO i uyTeHus Apyrux koman, tTakue kak INSERT wiu UPDATE, npuBoaut
nosiBiieHUI0 ommoku ORA-1456.

- READ WRITE — o603nauaer Hauano tpan3akiuun READ WRITE; 3to Tun no ymona4anuto.

- ISOLATION LEVEL SERIALIZABLE — ananoruuno tpanzakiuu READ ONLY
obecrneunBaeTCs IEIOCTHOCTD M0 YTSHHIO B TIPE/IeiaX TPaH3aKIIMA BMECTO ITOBEACHHMSI 110
YMOJTYAaHUIO — IIEJIOCTHOCTH 110 YTCHUIO HA YPOBHE KOMaH bl Cepralin3yeMbIe TPAH3aKIIUU
HE ITO3BOJISTIOT U3MEHATH JAHHBIE.

- ISOLATION LEVEL READ COMMITTED - ecnu Tpan3akuyuu HeOOXOAUMBI CTPOKH,
3a0JIOKUPOBAHHBIC IPYTUMH TPAH3AKIMSIMHU, OHA OYJIET X IaTh CHATUS OJOKHPOBKH.

- USE ROLLBACK SEGMENT wumsi_ceemenma_omxama — yxazeiBaer CYB/], uto cinemyer
UCIIOJIb30BaTh YKa3aHHBINA CErMEHT OoTKara. [1oe3Ha, Koraa Juiib OJHH CETMEHT OTKaTa
uMeeT OOJIBIION pa3mMep, U U3BECTHO, YTO IPOrpaMMe HEOOXO0AUM OOJIBIIION CErMEHT OTKaTa
(HarpuMep, TIPU OTEPAIIUH 3aKPHITHS B KOHIIE MECSIIA).

)

_.[ SET H TRANSACTION

ISOLATION HLEVEL [
READ W com$

USE | ROLLBACK |y SEGMENT |("rolback_segment_name )/

LOCK TABLE o6xoaut HesBHbIe 0510kMpoBKH B/l Ha ypoBHE CTPOK, SIBHO OJIOKHPYSI LIEIUKOM OJIHY
WJIM HECKOJIBKO TaOJIHIl B YKa3aHHOM PeKHMeE.

LOCK TABLE cnucox_mabauy IN pesxcum_oroxuposku MODE [NOWAIT];

rZie cnucox_maoauy — CIIACOK TaOJIMLL, pa3AeICHHBIX 3aITBIMU; petcum_OJI0KUPOBKU — MOXKET
npunnMaTth 3HaueHnss ROW SHARE (SHARE UPDATE), ROW EXCLUSIVE, SHARE, SHARE
ROW EXCLUSIVE umun EXCLUSIVE.

ROW SHARE pasperniaer KOHKypUpYOIIHiA JOCTYIT K 3a0JIOKMPOBAHHON TabIHIIe, HO 3aIrpeniaer
I10JIb30BaTEIISIM OJIOKUPOBATh BCIO TaOuHUILy Juis SKckito3uBHOro jgoctyna (EXCLUSIVE). ROW
SHARE u SHARE UPDATE 3T0 cCHHOHMMBI, HCTIOJIB3YIOTCS ISl COBMECTHMOCTH CHHTaKcHca 0oJjee
PaHHUX BEPCUH.

ROW EXCLUSIVE ananornuno ROW SHARE, 3a HCKIIFOYEHHEM TOT'0, UYTO JIOIOJIHUTEILHO
3anpemaet 6mokuposath B pexxume SHARE. ROW EXCLUSIVE npumensiercs CYB/]
aBromatudecku nipu onepanusx INSERT, UPDATE, DELETE.



SHARE pasperraet oqHOBpEMEHHBIE 3aIIPOCHI K TAaOIHUIIE, HO 3amperiacT 0OHOBIIAT
3a0JIOKHPOBAHHYIO TAOIHITY.

SHARE ROW EXCLUSIVE ucnonb3yercs ajsi IpOCMOTpa Bceld TaOIUIIBI M pa3pereHHs
[I0JIb30BATEIISIM POCMATPHUBATL CTPOKHU B TAOJIMILIbI, HO 3alpeIlaeT ApYyrue OJOKUPOBKU B PEXKUME
SHARE u 3anpeniaer o6noB1sTh cTpoku. EXCLUSIVE paspemaer 3anpockl K 3a010KMpOBaHHON
TadmIle, HO 3anperiaer Bce octanbHbie AeicTBUS. NOWAIT o3Havaet, uTo 6a3a JaHHBIX MEepelacT
yIpaBJieHHE N0JIb30BATENI0 MIIH IIPOrpaMMe JJaHHBIM Pa3/iesIoM, HOAPa3AeaoM Wil Tabauuei
He3aMeIUTEeNBHO, JaKe €CIM Ha HUX HalloyKeHa OJIOKHPOBKA IPYTHM MOJIb30BaTeneM. B aToM ciiyyae
b/l Bo3Bpalaer npenynpexaaroniee Coo0IeHe 0 TOM, YTO IPYTUM I10JIb30BaTEIEM yxKe Obuia
HaJlo’)keHa OJokupoBKa. Eciu BeTpeuaercs O10kupoBKa (1 ykazaHo kiroueBoe ciioBo NOWAIT), o
CVYB/] renepupyer uckmodenune: ORA-00054: resource busy and acquire with NOWAIT specified.

Hpyrumu cioBamu, NOWAIT ykaswiBaet, uto CYbB/l HEe M0oIDKHA KIaTh OCBOOOKICHUS OJTOKHUPOBKH,
B TO BpeMsl KaK 10 yMOJIYaHuIo Npu Bcrpede 0sokupoBku CYBJl 6eckoHEUHO JKIET ee 0CBOOOKICHUSI.

Bonpoce! k Jiekuuu
1. Ha yem ocnoBana monenb Tpansakuuii CYBJI Oracle?
2. KakoBa pons SQL BbIpakeHU# 17151 yIIpaBIIeHUs TPAH3AKIHSIMA?
3. O0macuute Haznauenne COMMIT, ROLLBACK, SAVEPOINT.
4. Kaxosa ¢pynkuus EXCLUSIVE?

Jlexnus Nel6 OOecrieueHne 3alIMTHI 02361 JAHHBIX.
Ilnan

1. TlpencraBneHus cioBapsi JaHHBIX
2. YmpapleHHUE MMOTb30BATEIIMU 0a3bl JAHHBIX
3. OO0ecrieueHne METOCTHOCTH 0a3bl TAHHBIX

npe,D,CTaBJ'IeHI/IFI cnoBaps AaHHbIX

CrnoBapb JaHHBIX - HE TOJIBKO LIEHTpaJIbHOE XpaHWInIIe B Kax ol 6aze nanHsix ORACLE. Oto
TaK)Ke BaXKHbI MHCTPYMEHT JUI BCEX MOJIb30BaTeNel, OT KOHEUHBIX MOJIb30BaTeNEN 10
pa3paboOTYNKOB NPUIIOKEHUHN U aIMUHUCTPATOPOB 0a3bl TaHHBIX. Jaxe HaunHaromue
M10JIb30BATEIN MOTYT U3BJIEKATh BBITOJly U3 IIOHUMAHUS U UCIIOJIb30BaHMSI CJI0BAPS JAHHBIX.

BBeageHne B cnoBapb OaHHbIX
CrnoBapp JaHHBIX SIBISIETCS OJMHOM M3 BakHeWmmx vacted 6a3pl gaHHbIX ORACLE. CroBapb

JaHHBIX - 3TO HAOOp TaONHIl, UCTIONB3YEMBIX KaK CIPABOYHUK TOJBKO JJISl YTEHUS, KOTOPBIN
penocTaBisseT nHpopManmuo 00 acCOIMUPOBAHHOW ¢ HUM 0ase JaHHBIX. Hampumep, cioBaphb
JTAHHBIX MOXET MPEAOCTABISITH CIASAYIONYI0 HH(DOPMAIIHIO:

e pnMmena nonb3oBateiieiit ORACLE

® TIPUBWIETHU U POJIH, KOTOPbIE OBUIM MPEJOCTABIECHBI KaXKA0MY MOJIb30BATEIIO

e 1MeHa OOBEKTOB cXeM (Tabiul, MpeACTaBICHUH, CHUMKOB, WHIEKCOB, KIJIACTEPOB,
CHHOHHMMOB, ITOCJIeI0BATENIbHOCTEH, poLeyp, GQYHKIHA, TaKeTOB, TPUITEPOB U T.1.)

e uHbopMaIUIo 00 OrpaHUUYEHUSAX LIETOCTHOCTH

e yMajguMBaeMbl€ 3HAUEHUS JUIsl CTOJIOLOB



® CKOJBKO TPOCTPAHCTBA OBUIO pACIpPENEIEHO M B HACTOSIIEE BpPEMsI HCIOJb3YyeTCs
o0OBeKTaMu B 0a3e JaHHBIX
e wuH(pOpMaIMIO ayauTa, HAPUMEpP, KTO O0paIiajics K pa3lTudyHbIM OOBEKTaM U OOHOBIISLI
ux
e Jipyryto o0y uHpopMaIuio o 6aze JaHHBIX
CrnoBapb JaHHBIX CTPYKTYpPUPOBaH depe3 TaOiaMIbl M IPEICTaBIEHHs, KaKk U JOOble Apyrue
naHHble B 0a3e maHHBIX. [ oOpamieHust K clioBapio JaHHBIX BBl ucnoib3yere SQL. Tak kak

CJIOBaph JAHHBIX MOXKHO TOJBKO YHUTaTh, MOJb30BAaTEJIM MOTYT BbIIAaBaTh JIMIIb 3alPOCHI
(mpennoxxkenus SELECT) o Tabnuiiam 1 peCTaBICHUSM CIIOBaps TaHHBIX.

CTpykTypa crioBapsi AaHHbIX
B cocras CJIoBaps JaHHBIX 0asbl JaHHbIX BXOOAT.

bazoBble Tabauipl | OCHOBY cI0Bapsi JAHHBIX COCTABIISET COBOKYITHOCTh 0a30BbIX
Ta0JIUII, XPaHAIIUX HHPOPMAIIHIO O 0a3e JaHHBIX. JTU TaOIUIIBI
yurtarorea u nuiytest TOJIBKO camum ORACLE; onu penko
MCIIOJIB3YIOTCSI HerocpeacTBeHHO mojbs3oBareieM ORACLE
J1000r0 TUMA, TIOTOMY YTO OHU HOPMAJIU30BAHBI, U OOJIbIIIAS
YacTh JAHHBIX B HUX 3aKOJIUPOBAHA.

JlocTynHbie CrnoBapb JaHHBIX COAEPIKUT JOCTYITHbBIE MOIH30BATEIIO
I10JIb30BATENIO NPEICTaBJICHUS , KOTOPBIE CYMMHPYIOT U OTOOPaXaroT, B
MIpeICTaBICHUS yIoOHOM mpencTaBieHuu Gopmare HHGOPMAIUIO U3 0A30BBIX

Ta0JIUL CIOBapsl. DTH MPEACTABICHUS IEKOIUPYIOT
uH(popMaIrio 6a30BBIX TAOIHII, IPEICTABIISS €€ B MOJIE3HOM
BUJIE, TAKOM KaK MMEHa MOJIb30BaTeIeH WIN TaOIHUII, 1
ucnonb3ytoT coequHenus u ppazsl WHERE, uTo0s1 ynpocTuth
uHpOpMannio. BoIbIIMHCTBO MOIB30BATENEH UMEIOT AOCTYI K
STUM TPECTABICHUSM BMECTO 0a30BBIX TaOIHI] CIOBAPSI.

Bce 6a3oBble TaOIMIIBI U MIPEICTABICHUS CIOBapsl JAHHBIX MPUHAJUIEkKAT M0JIb30BATEIIO
ORACLE c yuerneiM nmeneM SYS. IToatromy Hu onuH mnosas3zoBatenib ORACLE nHe nomxen
U3MEHATh HUKaKUX OOBEKTOB, coepkammxcs B cxeme SYS, a aaMuHUCTpaTop 0€30macHOCTH
JIOJIKEH CTPOro KOHTPOJIMPOBATH MCIIOIb30BAHUE ITOTO LIEHTPAILHOTO YYETHOTO UMEHH.

JlanHble B 0a30BbIX TaONMIAX CIIOBapsl JAHHBIX HEOOXOIUMBI JUIsl ()YHKIIMOHMPOBAHUS

ORACLE. Iloatromy Ttonbko ORACLE pomkeH 3anMchiBaTh WIM HU3MEHSITh HHQOpPMAIUIO
CJIOBapsl JaHHBIX.
Bo Bpems omepamuit mo 06aze pganHbix ORACLE u4wurtaer cioBaph [IaHHBIX, YTOOBI
yJIOCTOBEPUTHCSI, YTO HYXKHBbIE OOBEKTHI CYHIECTBYIOT, MU YTO IMOJB30BATE€IM HMMEIOT K HUM
nomxHbl Joctynl. ORACLE Takke HenmpepbhIBHO OOHOBIISIET CIOBAPh JaHHBIX, UTOOBI OTPaXKaTh
IPOMCXOAIINE U3MEHEHUS B CTPYKTypax 0a3bl JaHHBIX, ayJJUTe, TPAHTAX U IaHHBIX.

Bb1 Moxkere 100aBisATH B CIIOBapb JaHHBIX HOBBIE TAOJIMLBI WM mpeacTaBieHus. Eciu
BbI JJ0OaBJsieTe HOBbIE OOBEKTHI B CIIOBaph JaHHBIX, UX BlajaenbiieM nokeH Obitb SYSTEM
WM Kakou-ymmbo tpetuit monb3zoBareab ORACLE. Korna BKIIOUEH peXKuUM ayauTa, 3Ta Tadiauia
MOXET HEOTPAaHWYEHHO pacTU. XOTs IMOJb30BaTeIM HE JOJDKHBI YAAIATh 3Ty TaOmully,
aJMUHHUCTPATOpP OE30MaCHOCTH MOKET YAalsATh W3 Hee JaHHble, MOTOMY 4YTO CTPOKH 3TOH
TAaOJMUIIBI CIIY)KaT JHIIb Ui HHpOpMamuu M He SBIAIOTCS HEOOXOAMMBIMHM JJIsi PabOTHI
ORACLE.

[IpencraBnenus cioBaps JaHHBIX BBICTYMAIOT KaK CIPAaBOYHHUKMA JJIS  BCEX
noJyib3oBarenei 6a3pl AaHHBIX. JIOCTYN K 3THM MpeACTaBIIEHUSIM ocyluecTBiseTcs yepe3 SQL.
Hekoropele npencraBieHusi AOCTYIHBI BCEM I0JIb30BATENAM, TOrJa KaK HEKOTOpBIE Ipyrue
IpeHa3HaYeHb! JIUIIb 715 aIMUHUCTPATOPOB.



CrnoBapb NaHHBIX Bcerja JOCTYNEH NpU OTKpHITOM Oa3ze maHHbIX. OH pa3memaercs B
tabnmmaaoM npoctpaHcTBe SYSTEM, kotopoe Bceraa HaxoaUTCS B COCTOSHWM OHJIAMH, KOTIa
0a3a 1aHHBIX OTKPBHITA.

CrnoBapb JaHHBIX COCTOUT U3 HECKOJIBKUX HaOOPOB MpescTaBieHuid. Bo MHOTHX ciydasx
TaKoH Ha0Op COCTOUT U3 TPEX MPEICTABICHUH, COMEPKAIINX AHAIOTUYHYI HH()OpPMAINIO U
OTJIMYAIOIIUXCS JPYT OT Apyra CBOMMH IpePUKCaMH:

pedpuxc Ha3znauenmue

USER 0030p moIp30BaTeNs (4TO €CTh B CXEME MOJIb30BATEIIs)

ALL pacimmpeHHbIi 0030p MosIb30BaTeNs (K 4eMy ecTh
JOCTYII)

DBA 0030p amMUHUCTpaTOpa (K Y€MY BCE MOJIb30BATEITN

HUMEIOT JIOCTYII)

CTOJI6I_[BI B KaXXJ10M NIPpCACTABJICHUC B Ha60pe HUACHTUYHBI, CO CIICAYIOIMUMHA UCKIIOUCHUSAMU

B npencraBnenusix ¢ npepukcom USER o6b1yHO HeT cTonbua ¢ umenem OWNER (Brnagenen); B
npencrasieHusx USER non Biaznensiiem noapasymeBaeTcs M0Ib30BaTelNb, BbIIABIINHI 3a1pOC.
Hexoropeie mnpencraBienuss DBA uMeroT J0NoJHUTENbHBIE CTOJOLBI, KOTOPHIE COJIEpIKaT
uH(popMmanuto, nosesznyto ans Ab/I.

[Tpencrasnenus ¢ npeduxcom USER:

OTPaKAIOT COOCTBEHHOE OKPY)KEHHUE IOJIb30BaTelsl B 0a3e JaHHBIX, BKIIOYas HH(popMauo oo
00BEKTaxX, CO3aHHBIX 3TUM I10JIb30BaTEIEM, TPAHTAaX, IPEJOCTABIEHHBIX UM, U T.JI.

BBIJIAOT JIMILb CTPOKU, UMEIOIINE OTHOLIEHHUE K I10JIb30BATEII0

UMEIOT CTOJIOLbI, UACHTUYHBIE C IPYTUMHU MPEICTABICHUSIMHU, C TEM HCKIIFOUCHUEM, UTO CTOJI0eL]
OWNER noapazymeBaercs (TEKYIIHI MOIb30BATEIb)

BO3BPALIAIOT MOJAMHOKECTBO MH(OpMalUH, MpeaocTaBiIsieMol npeacraBieHusMu ALL moryr
MUMETh COKpAIIeHHbIC 00IINEe CHHOHUMBI [T y100CTBa

IlpencraBnenus c¢ npepuxkcom ALL oTpaxarorT oliiee mpeiacraBieHHe o 0aze JaHHBIX CO
CTOPOHBI MOJIb30BATENsA. OJTU IMpPEACTaBICHMs] BO3BpallaloT HHPoOpManuioo 00 o0BbeKTax, K
KOTOPBIM I10JIb30BaTeNb UMEET JTOCTYI Yepe3 OOIIue UM SBHbIE IPAHTHl MPUBWIECTUN U POJIEH,
MOMHMO T€X OOBEKTOB, KOTOPHIMH BJaJleeT ATOT MoJib3oBarenb. [Ipencrasnenus ¢ npedukcom
DBA mnoxka3biBatoT o01iee npeacTaBieHne 0 6a3e JaHHBIX, TaK YTO OHU NpeHa3HauYeHbl TOJIBKO
JUIsL  aJMUHUCTPATOpOB 0a3bl JaHHBIX. TO4YHEe, ONpAIIMBaTh MPEJCTABICHUS CIIOBaps C
npepukcom DBA moxer m1000i1 monb3oBatenb, UMeOMuUi cucremMHyto npusuieruto SELECT
ANY TABLE.

YnpasrneHue nornb3osaTtensMmu 6a3sbl AaHHbIX

[lenTpanbHOE MECTO B CpEACTBaX 3allUThl 3aHMMaeT Y4E€THas 3aluCh MOJIb30BaTeNsl Oa3bl
nmaunbix Oracle.

CREATE USER - sto xomanma SQL, koTopass MOXET HWCIHOJB30BATHCSA JUISL OINPEACTICHUS
yuéTtHol 3anucu Oracle B 6a3e gannbIX. [locne co3ganus yuétHolt 3anucu nonb3oBatens Oracle
OHAa HE MOJXKET MCIOJIb30BaThCs, MOKAa IOJb30BaTENlb HE IOJYYUT, 10 MEHbIIEH Mepe OJIHY
cuctemMHyro npusmierunto. Cucremnas npusmieruss CREATE  SESSION  nosBomsier
[MOJIL30BATEIII0 CO3/1aBaTh CEaHC IT0 OTHOIIEHMIO K 0Oa3e maHHblx Oracle. OTo — HeoOxoauMast
NPUBUJIETHUS, KOTOPYIO JOJDKHA MMETh YUETHAS 3alHCh IMOJIb30BaTeNs, 0e3 He€ yuéTHas 3aruch
nonib3oBarens Oracle He MokeT ucnonp3oBathes.llpu nepBoHayanbHOM CO3AaHUU TTOJIH30BATENS
Oracle MOXXHO OIpENENUTh 3aJaHHOE MO YMOJIYAHUIO TAaOJIMYHOE MPOCTPAHCTBO, B KOTOPOM
OynyT co3maBaTbcsi OOBEKTHI TOJNB30BaTeNsa. Ecnu 3agaHHOE 1O YMOJTYAHHWIO TaOJIUIHOE
IPOCTPAHCTBO HE OIpEENICHO, IOJIb30BaTeNi0 OyAeT Ha3HAa4eHO TaOJIMYHOE IMPOCTPAHCTBO
SYSTEM B kadecTBe 3aJaHHOTO TI0 YMOJYaHUIO, KOTOPOE OyIyT MCIOJIb30BaTh OOBEKTHI 0a3bl
nanHbiX. B cocraBe omepatopa CREATE USER moxer ucnonb3oBathest ppaza DEFAULT
TABLESPACE nnst onpeneneHus Toro, 9To 00beKThI MOIb30BaTENs JOKHBI ObITh TTOMEIIICHHI B



TabImyHOe TpocTpaHncTBOo, otnuyHoe oT SYSTEM. Tlons3zoBarento Oracle Takke HOMKHA OBITH
Ha3Ha4yeHa KBOTA, KOTOpasi ONpeAeNsieT, CKOJIBKO MaMITH OH MOXKET UCIIOJIb30BaTh B TAOIUYHOM
MIPOCTPAHCTBE.

Hpyroii crioco6 co3gaHus MOJIb30BATENsl COCTOUT B TOM, YTOOBI MPEIOCTABUTH IMOJIb30BATEIIO
pomn CONNECT, RESOURCE u DBA. XoTs 3T0 U OBICTpPBIA METOJ, OH BKJIIOYEH, MPEKIC
BCEro, JJIi COBMECTHMMOCTHU C MPEAbIIYIIUMU BepcusiMH nporpamMmHoro obecriedenust Oracle.
Komanga CREATE USER — 6onee mpeanouTUTENbHBII METO/I, MOCKOJIBKY B OJHOW KOMAaHJE
MOXHO YKa3aThb U KBOTY W JIpyrue ycTaHoBKU.MoskHO ucnonbs3oBaTh komManay ALTER USER
JUIT U3MEHEHMsI TaKUX MapaMeTpoOB I0Jb30BATENs, KaK IapoJib, 3a/laHHbIE MO YMOJYaHHUIO
BpEMEHHbIE TaOJIMYHBIE MPOCTPAHCTBA M KBoTa mamsTH./[s ynanenus mosib3oBarenss U3 0asbl
naHHbIX ucnosb3yercs komanna DROP USER, kotopas yganseT 3amuch IOJb30BaTENsl W3
cinoBaps nmanHbiX Oracle. Eciou monb3oBatens Oracle Biageer KakuMH-IMOO 0OBEeKTaMH 0Oa3bl
JAHHBIX, MO>KHO JIHOO yIAINTh KaKIbI U3 OOBEKTOB Iepe/ UCTOIb30BaHueM KomaH sl DROP
USER, mu6o wucnome3zoBate B DROP USER ommmro CASCADE g aBTOMaTHYeCKOIO
YHUYTO)XCHHUS BCEX OOBEKTOB MPH YAAJCHUN YYETHOM 3aMKCH TTOJIb30BaTEIIS.

Obecne4yeHune LUenocTHOCTM Ba3bl AaHHbIX

[lenmocTHOCTP  JAHHBIX ~ OMpPEACIICHUEM TMPAaBWI  MPOBEPKA  JOCTOBEPHOCTH  JAHHBIX
rapaHTUPYIOUINX, YTO HENCHCTBUTENbHbIC NaHHBIE HE MonmaayT B Bamu Tabmuiel. Oracle
MO3BOJISICT OMPEICNIATh U XPAHHUTh ATU TNpaBwWia i 00beKTOB BJl, KOTOPBIX OHU KacarTcs,
TakUM 00pa3oM, 4TOOBI KOAUPOBATH MX TOJIBLKO OJHAXABI. [Ipy 3TOM OHU aKTUBUPYIOTCS BCSIKUI
pas, Korja KakoW-muOo BUJ M3MEHEHHE MPOBOTUTCS B TAOJHIIC, HE3aBHUCHMO OT TOTO, Kakas
mporpaMMa  BBIMOJHSET BCTaBKM, MOAM(PHUKAIMU WIM  yJAICHHUA. OJTOT  KOHTPOIb
ocymecTBisieTcst B ¢opme orpanumyeHnid u TpurrepoB bJl. OrpanmueHuss — 3TO IpaBHIa,
MPUMEHHUMBIE K TaOJIUIIaM BO BPEMEHSI WM TOCJE CO3/IaHusl, paclpOCTpaHsieMbIe Ha TO, KaK 3TU
TaOIHIBI MOT'YT 3aIOJTHATHCS.

OrpanuyeHue 1eI0CTHOCTH yCTaHABIMBAET MpaBuia Ha ypoBHe b/, onpenenss Habop mpoBepoK
JUISE TAOJTUI] CHCTEMBbI. OJTH TIPOBEPKH AaBTOMATHYCCKH BBIMIOJTHSIIOTCS BCSKWUH pas, Korja
BBI3bIBACTCS ONEPATOpP BCTABKH, MOAM(PHUKAIMN WU yOAICHUS NaHHBIX B Tabnuie. Ecnu kakue
00 OrpaHUYCHUS] HAPYIICHBI, ONepaTopbl OTMEHAIOTCS. [I0CKOMBKY OrpaHUYeHHs YCIIOBHOCTH
npoBepstoTcss Ha ypoBHe bJI, OHU BBIMONHSIOTCS HE3aBUCMMO OT TOrO, OTKyAa ObUIH
WHULIMUPOBAHBI OIEpaToOpbl BCTaBKH, MOAUGUKAIUMK WMWiK yaadeHus. Jlis TaOiauiy MOKHO
3a/1aBaTh CJIEIYIOUIUE TUIbI OTPAHUYEHUN 1IETOCTHOCTHU:

NOT NULL

PRIMARY KEY

UNIQUE KEY

FOREIGN KEY ( REFERENCES)

CHECK

INDEX (MHIEKCHI)

TRRIGERS u PROCEDURES

NOT NULL. Oto orpanuveHue ycTraHaBIUBaeTCs s CTOJNOIA, YTOOBI yKa3aTh, YTO CTOJOEI
JIOJKEH UMETh 3HaYEHHE B Ka)KJIOM CTPOKE, T.€. HEKOTOPOE HEIyCTOE 3HAYECHHUE.

PRIMARY KEY (nepBuunsiii kimto4) . OrpaHuueHue OIpenesiseT cToy0en WM Tpyminy
CTOJIOIOB, KOTOPYIO MOKHO MCIOJb30BaTh U YHUKAIbHON HIeHTU(UKAMK CTpoku. Hukakue
JIB€ CTPOKM B TaOJHUIlE HE MOTYT MMETh OJMHAKOBBIE 3HAUEHUS CTOJOIOB MEPBUYHOrO KIIIOYA.
Kpome Toro, cronOupl mepBHYHOTO KIIHOYa JOJDKHBI BCErJa COJAEp)KaTh 3HaueHue. Bce stu
YCIIOBUSL TApaHTUPYIOT TO, YTO B HAIlleM paclopsbkeHre OyJeT ofHa U TOJIbKO OJIHa CTPOKa,
COOTBETCTBYIOIIAs] KPUTEPHUSIM CBSI3bIBaHUS. [IepBUUHbIE KIIIOYM MOTYT OBITh WJIM HUMEHOBAaHHbBIE
(monp3oBarteneM) unu HenMeHoBaHHbBIE ( Oracle cocTtaBmisieT uMs cam). B mepBUYHBIX KITtOUax HE
MOTYT MCIIOJIb30BaThCsl CTOJOLBI THMA: raw, long, long raw.

UNIQUE (ynukanensiii). Orpanndenne UNIQUE wucmonb3yercst 1Uiss ONpeaesieHuss TOTO, YTO
3Ha4YeHUs B CTOJIOLIE HE JOJDKHO IMOBTOPATHCSA B JAPYrod CTpPOKE ATOIM TaOnMIbI, Ompeaesser



BTOPUYHBIA KIIOY Ui TaOMUIBL. JTO CTONOEN WM TpPyNNa CTOJOLOB, KOTOPHIE MOXHO
MCIIOJIb30BaTh KaK YHUKAJIbHYIO HJIeHTU(UKALKIO cTpOKH. Hukakue 1Be CTpOKM HE MOTYT UMETh
OJIMHAKOBBIC 3HA4YCHHUS s cTojoma wim croyonoB kimoua UNIQUE. CronOubr s
orpannueHuss UNIQUE ne o6s3atenpHo NOT NULL. MoxHO chopMHpOBaTh OTpaHUYCHHE
TaOJIMIIBI, yKa3aB, 4TO B TAOJUIE HE JODKHA TIOBTOPSTHCS KOMOMHANMS CToNOmOB. K mpumepy:
MOXHO B Havaje OOBsIBUTH cTaHmapTHo emp id number(5), person id date a mom koHIe
00BsBUTH uTO: unique( emp id, person id) — U MOXYYUTHCS, YTO COYCTAHHE 3HAUCHUU ITHX
MoJIeH, TOJKHO OBITh YHUKAIBHBIM B KaX/I0H CTPOKE.
FOREIGN KEY (Buemnuii kmou). FOREIGN KEY, ycranaBiauBaeT OTHOIIEHUE LETOCTHOCTU
Mexay Ttabmunamu. OHO TpeOyer, 4TOOBI CTOJOEI] WM HAOOp CTOJOIOB B OMHOM TabiuIle
COBMAJiajl C TMEPBUYHBIM KM BTOPUYHBIM KJIFOYOM JApyroi tadmwmbl. C MOMEHTa CO3JaHUs
BHEIIHET0 KII0Ya CChUIAIOIIETrocsl Ha MEPBUYHBIN KIIOY HEKOM TaONMIbl yJaleHHue TaOJHIIbI
Oyner — 3ampemnieHo. M 00OWTH 3TO OrpaHUYCHHE MOXKHO TOJIBKO YIadUB OTpaHUYCHUE.
BHennue kiro4u MOryT ObITh MUMEHOBAHHbBIE I HEUMEHOBAHHBIE.
CHECK. Orpannuenne CHECK omnpenensier JOTHKY NpPOBEPKH, KOTOpas JJOJDKHA >KaTh
pe3ynbTaT true (MCTHUHA) Ui olepaTopa BCTaBKU, MOAM(DUKAIMU WU YIaJleHUs U3 TaOJIHUIIbL.
Orpannuenne CHECK rapanTtupyer, 4To 3HaYe€HHE B H3MEHEHHOM CTPOKE YIOBJIETBOPSIOT
3aJJaHHOMY Ha0Opy MPOBEPOK MPABUIBHOCTH.
HNHAEKCDHI (INDEX). Orpannuennss PRIMARY KEY u UNIQUE aBroMarnuecku cO37at0T
MHJCKCHI Ha CTOJIONAX, /U KOTOPBIX OHU OMpEeNICHbl, €CIH OTPaHUYCHHE aKTUBU3ZUPYETCS MPH
co3nanuu. Ecim WHOEKC yXe CyImIecTBYeT Ha CTOJIOIAax, KOTOPHIE COCTABISIOT OTPaHUYCHUE
PRIMARY KEY u UNIQUE, to ucnonb3yer uMeHHO 3TOT uHAekc u Oracle He MOXeT co31aTh
HOBBIH.
TRRIGERS (Tpurrepsl) — ¢ mnporpaMMHBIA 3J€MEHT XpaHuMbldi B BJl BbImogHsSIEMBIH
ABTOMATHYECKH, B OINPEACICHHBIX CHUTYaIUsIX, HE WMCIOIIMA BXOJHBIX WM BBIXOJHBIX
MapaMeTpoB, UTO B KOHEUHOM WUTOTHU M SBISETCS MPUYMHON HEBO3MOXHOCTHU BBI3BATh €T0 SIBHO,
HETIOCPEJICTBEHHO, €r0 BBI3BIBACT TOJBKO cama Oa3a maHHbIX Oracle. BbIXOJHBIC JTaHHBIC
TpUITepa JI0JDKHBI ObITh Takke MpuMeHUMBI K bJl, a He Bo3BpallleHbl BBI3BIBAIOIICH TporpaMmme
W 0TOOpa)KeHBI Ha YKpaHe.
TakuMm 00pa3om, ETOCTHOCTh 0a3bl TAHHBIX MOXET ObITh PACCMOTPEHA Ha TPEX YPOBHIAX:

e Ha ypoBHe Tuna J1aHHbIX (T.€. COOTBETCTBHSI TUIIOB JIaHHBIX)

e Ha ypoBHe kitoueil (kK mpumepy, COOTBETCTBUE NEPBUYHBIX U BHEIIHUX KIHOUEH)
e Ha ypoBHe TpurrepoB, npoueayp M /Wiau (QyHKUUH(K NpuUMepy, TpUITepa OTBEYAIOT
TOJILKO 32 CBOM 00JIaCTH JIaHHBIX).

Bonpocsl k Jekuuu
Uto Takoe cioBapb JaHHBIX?

KakoBa cTpykTypa cioBapsi JaHHbBIX?
Kaxk co3naercst yuérHas 3anuck nmosib3oBaTesst 0a3sl qanHbIx Oracle?

Awbhe

Kaxkue Tumbl orpaHU4eHH [EeIOCTHOCTH MOYKHO 3a7aBaTh Jyisl Ta0mui?

Jlexuus Nel7 AgMuaucTpupoBanue 0a3bl JaHHBIX. OCHOBHBIC 321241 AIMHUHUCTPATOpPa
0a3bl naHHbIX. PadoTa Enterprice Manager. XpaneHue JaHHBIX.

ITnan
1. AAMMHUCTpUpOBaHHE 0a3bl JaAHHBIX
2. OcHOBHBIE 3a/1a41 aJIMUHUCTPATOPa 6a3bl TaHHBIX
3. OcCHOBHBIE TUIIBI AIMUHUCTPATOPOB b /I



A/IMUHHCTPUpPOBaHMe 0a3bl AAHHBIX — 3T0 (QyHKUUs ynpasieHus 0azoil manueix (BJI).
Jlutio oTBeTCcTBEHHOE 3a anMuHKHCTpUpoBanue b/l Ha3wiBaeTcs “AnMUHHCTpATOp Oa3bl JaHHBIX
(ABJl) mmu “Database Administrator” (DBA).

OyHKIUS “aAMUHUCTPUPOBAHUS NAHHBIX~ CTajla aKTUBHO PAacCMAaTPUBATBCA U OMPEACHATHCA Kak
BIIOJIHE camMocCTosITeNbHas ¢ KoHla 60-x rogos. [IpakTuueckoe 3HaAUCHHUE STO UMENO IS MPEIIPUITHIMA,
WCTIOJB3YIOIIUX BBIYUCIUTEIBHYI0 TEXHUKY B CHCTEMaxX WH(POPMAIIMOHHOIO OOCCIeUeHUs JIsi CBOCH
eXeHeBHOU neaTenbHocTH. Crienuann3anys 3Tol (pyHKIIMU ¢ Te9eHHEM BPEMEHH COBEPIIICHCTBOBAIACH,
HO KAa4eCTBEHHbIC W3MEHCHHS B STOW 00JacTH CTaJld MPOUCXOJUTH C HAYAJIOM KCIIOJIB30BAHUS TaK
Ha3bIBAEMBIX HWHTCTPHPOBAHHBIX 0a3 maHHBIX. OmHa Takas 0a3a MaHHBIX MOTJIa HMCIIONB30BATHCS IS
pereHnss MHOTHX 3a/1ad.

Takum o0pazom, copmupoBanoch omnpeneneHue b/l kak o0mero WHPOPMAMOHHOTO pecypca
NPEANPHUSITHS, KOTOPOE TOJDKHO HAXOAUThCA BCeraa B paboTocrmocoOHOM COCTOSHUU. M Kak I Kaxa0ro
o0miero pecypca 3HaUYMTENbHOW BaXHOCTH, bJl cTama TpeOoBaTh OTAENBHOTO yrpaBieHHs. Bo MHOTHX
clydasix 3T0 ObUIO HEoOXOoauMo Ui obecreueHHs € TMOBCEIHEBHOM SKCIUTyaTallMd, € pa3BUTUS B
COOTBETCTBHH C pacTyliuMu norpedHocTsmu npeanpustus. K Tomy xe B/ u rexnonorus e€ pa3paboTku
IMOCTOAHHO COBCPUHICHCTBOBAJIUCH U YIKE Tp€6OBaJ'H/ICI) CIICMaJIbHBIC 3HAHHSA BBICOKOI'O YPOBHSA IJIA
JIOBOJILHO CIIO)KHOTO O0BEKTa, KOTOpbIM cTaja 0a3a maHHbIX. OTcioma GYHKUUS yhnpaBlieHHs 0a30i
JAHHBIX W ITOJIyYWiIa Ha3BaHWE “AJMHHHACTPHpPOBAaHME 0a3bl JAHHBIX, a JUIO €0 YIPABJISAIONIee CTaln
Ha3bIBaTh “‘AJMUHHCTPATOp 0a3 MaHHBIX .

AnmvunmcTpaTop 6a3bl qaHHbIX (DBA)

AnvuaucTpatop 6a3pl pannbix (ABJ]) wim Database Administrator (DBA) — sto wio,
OTBewarolee 3a BBIPa0OTKY TpeOoBaHWMI K Oa3e MaHHBIX, €€ MPOEKTUPOBAHHUE, pPEaTU3aIHIo,
3¢ (eKTUBHOE HCIOJB30BAHHUE W CONPOBOXKACHUE, BKIIOYAs yIpaBlieHHE YYETHBIMU 3alHCIMHU
none3oBaTenieid b/l W 3ammTy OT HECaHKIMOHMPOBAHHOTO nocTyma. He meHee BaxkHOW (yHKImEH
aaMuHHUCTpaTopa b/l sBiseTcs moanep:Kka 1eJIOCTHOCTH 0a3bl JaHHBIX.

ABJl umeeT KoJ CIENUATBLHOCTH 10 00LIEPOCCHICKOMY KiaccubruKkaTopy npodeccuii padodmx,

JIOJDKHOCTEH cimykaimux ¥ Tapudubix paspsanaos (OKIIATP) — 40064 u xox 2139 mo OO0miepoccuiickomy
knaccugukaropy 3anstuii (OK3). Kox 2139 OK3 pacmmdpossiBaeTcs ciegyrommM obpazom: 2 -
CIIEHUAJIUCTBI BBICILIEI'O YPOBHS KBAJIM®UKALIMU, 21 - Choeumanuctel B 00jacTu
€CTECTBEHHBIX* U MHXCHEPHBIX HayK, 213 - CnenuanucTsl 1o KoMibioTepam, 2139 - CrnenuanucTsl 1o
KOMITBIOTEPaM, He BOLICIINE B IPYTHE TPYIIIIHL.

Krnaccudaeckne moaxo/sl K HamodHEHHIo copepkanueM moHstus "ABJ/l" cramm GpopmupoBaThes
nocJie u3Aanus pabodero oryera rpymnimsl mo 6azam JaHHbIX AMepukaHckoro HammonansHoro UHCTHTYTA
Crannapros ANSI/X3/SPARC B 1975 rona. B aTom oTuere Obu1a onvcaHa TpeXypOBHEBasi apXUTEKTypa
CVYB/l, B KOTOpOW BBIAETSNICA YPOBEHb BHEIIHHX CXEM JaHHBIX, YPOBEHb KOHLENTYaJTbHON CXEMBI
JAHHBIX W YPOBEHb CXEMbI (PH3MUYECKOTO XpaHEHHUS JaHHBIX. B COOTBETCTBHM C ATOH apXHUTEKTYpOH
onpeaensuch Tpu poiau ABJl: aAMUHHCTpAaTOp KOHIENTYAIbHOW CXEMBI, aIMUHICTPATOP BHELITHUX CXEM
Y aIMUHHUCTPATOP XpaHEHUs JAHHBIX. DTH POJIH B CIydae O4€Hb MaJIEHBKOM CHCTEMBI MOT UTpaTh OJINH
YenoBeK, B OOJIBIION cucTeMe AJsl BBIIONHEHHS KaXIOW POl MOIJla Ha3HA4aThCs TPYMIa JIIOJCH.
Kasx ot posi COOTBETCTBOBAI HAOOp PyHKIIMH, a Bce 3TU QYHKIMH BMeCTe cocTaBisiin Gpynkunu ABJT.

B 1980 - 1981 r. B aMepHUKaHCKO TUTEpaType CTAI0 MPUHATHIM BKIIOYaTh B pyHKIH ABJL:

e OpraHrUu3allMOHHOC U TCXHUYCCKOC INIAHUPOBAHUC BIL,
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e 1npoektuposanue b/l,
e o0ecrieueHre MOIIEPKKU Pa3padOTOK MPUKIIAIHBIX TPOTPAMM,
e yIpasieHue dKciuryaranuein b/l

B namreii ctpare B 310 ke Bpems nepBoe onpenenenue AbJl B [OCT-ax 3agano cinumkoM y3Kuil coctas
¢ynxmmit AB/T:

e IOATOTOBKA BBIYMCIIUTENBHOIO KOMIUIEKCA K ycTaHOBKe CYDB/I, yyacTtue B yCTaHOBKE U
npuemke CYB/I u camoii B/l ¢ koMIuIeKCOM IPUKIAIHBIX IIPOrpamMm,

e ympaBieHHue dKcruryaTauueit b1,

e mOJroToBKa cioBapeit u apyroit HCU - HopmaTuBHO-CIIpaBOYHOM MH(DOpMAIIH - K
MOMEHTY Hauaja ucnsltanus b/l

[Mpeamonaranocs, uro ¢pynkuuu ABJ] OynyT opueHTHpoOBaHBI TONBKO Ha SKciutyatanmio Bl a eé
pa3paboTka OyIeT BECTUCH CHIIaMU CIIELMATU3UPOBAHHOMN OpraHu3aliH.

K cepeaune 90-x rogoB CIOXWINCH €II€ HE 3aBEPIICHHBIE, HO YK€ JOCTATOYHO YCTOMYUBBIE U
TIOJIHBIE METOJOJIOTHH pa3paldoTKu cucteM ¢ Oazamu naHHBIX. OCHOBHas paboTa MO TUIAHUPOBAHHIO
MHQOPMALMOHHBIX MOTPEOHOCTEH NPEANPHUATHS, NPOCKTUPOBAHUIO KOHLENTYadbHOM M JIOIMYECKOM
cxeMbl BJl, BHEIIHUX cXeM, HCTIONB3YEMBIX B OTACIBHBIX Mpoleccax 00paboTku HHGOPMAIIHH, JTOKUTCS
Tenepp Ha Tpymimy mpoektupoBaHus Apromarm3mpoBaHHON Cuctembl (AC). CraHoBuThcs u Oonee
ompenenéHHpM  o0beMm ¢GyHkuuit ABJl. Orto obecmedenne HagexHod W dddexkTuBHONH paboTHI
noJyib3oBatTesied U mporpamm ¢ BJl, mommepxka pa3paboTyuMkoB B MX jAocTyne K B/l u cpenctBam
pa3paboTKw.

OcHoBHbIE 337]a41 aJIMUHHCTPATOpa 0a3bl TaHHBIX

3agaun ABJl MOTyT HE3HAUUTEIBHO OTJIMYATHCS B 3aBUCUMOCTU OT BuAa npumensiemoil CYB/I, Ho B
OCHOBHBIC 3aJa4YM BXOJIUT:

e IIpoexTupoBanue 0a3bl JaHHBIX.

e  OnTumMuzanus MPOU3BOAUTENBHOCTH 0a3bl JaHHBIX.
e (OOecnedeHne U KOHTPOJIb AOCTYIa K 0a3e JaHHBIX.
o (OOecneueHue 6€30MacHOCTH B 0a3e JaHHBIX.

e PesepBupoBaHue U BOCCTAaHOBJIEHUE Oa3bl IAHHBIX.
o (OOecneueHune NEIOCTHOCTH 0a3 TaHHBIX.

e OOecneueHue nepexoja Ha HOBYIO Bepcrto CYB/I.

OcCHOBHBIE THIIBI AIMHUHUCTPAaTOPOB B/

Cpenu ABJl HET CcTpOroro MOKYMEHTAJIBHOIO pasrpaHUueHus No TumaMm. Ho MOXKHO BBIIETUTH
HECKOJIbKO 001uX BHI0B ABJ], B 3aBUCMMOCTH OT BO3JIOXKEHHBIX Ha HMX O0SI3aHHOCTEHH:

e CucTtemMHbIN aIMUHUCTPATOD.

o Apxurextop b/I.

e Awnamutuk BJI.

e Pa3zpaboTunk Mopeneit TaHHBIX.

e AJIMUHUCTPATOP MPUIIOKEHUH.

o IIpobnemHO-OpUeHTHPOBAaHHBINA aaMuHUCTpaTop BJI.
e AHaTUTHK IPOU3BOAUTEIHHOCTH.

e AJIMUHUCTPATOp XpaHWINIIA JaHHBIX.

baza ganHbBIX



ba3a JaHHBIX - COBOKYITHOCTh CBSI3aHHBIX JIaHHBIX, OPraHWU30BaHHBIX [0 OMNPEACICHHBIM
npaBWiIaM, TPEAyCMATPUBAIONIMM OOIIME TPUHIWMITLI OMHCAHUS, XPaHCHHS W MaHHUITYJIUPOBAHUS,
He3aBHCUMAasi OT TMPHUKJIAIHBIX TporpamMMm. ba3a JaHHBIX SBIsETCS WH(GOPMAIIMOHHOW MOJECIBIO
npenMeTHON obmactu. OOparenne K 6a3aM JaHHBIX OCYIIECTBISIETCS C MOMOIIBIO CHCTEMBI YITPABICHUS
6azamu manHex (CYB/).

Ba3zoii naHHBIX YacTO ONIMOOYHO HA3BIBAIOT CHUCTEMY YIpaBJIicHUs Oa3zamu maHHbIX. HeoOxomumo
pasnuyaTh XpaHWMBIe HaHHBIE (coOcTBeHHO BJ/I) M mporpamMMHoOe oOecrnieueHne, MpeaHasHaueHHOE s
opraHm3anuu u BeneHus 6a3pl nanubix (CYB/).

Cuctema yripaBiieHus 0a3amMu TaHHBIX

Cucrema ynpasieHusi 6azamu naHubix (CYB/]) — cnenumanu3upoBaHHas nporpamma (darie
KOMIUIEKC IPOrpaMM), peTHa3HauYeHHAs UTsI OpraHU3aIlii U BeleHus 0a3pl JaHHbIX. Mcmonp3yercs s
YHOPSIOYEHHOTO XpaHEeHUsI M 00paboTku OoNbIMx 00beMOB MHpOpManuu. B mporecce ynopsmodeHus
unpopmarmun CYB/l renepupyer 0a3y NaHHBIX, a B mpoiecce 00pabOTKH COPTUPYET MHGOPMAIUIO U
OCYILIECTBIISIIOT €€ IMOMCK.

Ha nannpiii MOMEHT BpeMeHH cyIiecTBYIOT chenyromue CYB/:

e Oracle Database - 00BbeKTHO-pENSIMOHHAS CUCTEMa  ympaBlieHHs 0Oa3aMH  JaHHbBIX,
pa3paboTtanHas koproparueii Oracle.

e Microsoft SOL Server - cucrema ympaieHHs peiIsudOHHbBIME Oazamu aaHHbIXx (CYBJ),
pa3paboTaHHas Kopropareit Microsoft.

e PostgreSOL - 310 00bEKTHO-PEIAIIMOHHAAS CUCTEMA YIIPaBIeHHS 0a3aMU TaHHBIX OCHOBAHHAS Ha
POSTGRES, Bepcun 4.2, koropas Obuia paspabortana B Hayunom KommbioTepHoM
Henapramente bepxmm Kamndopauiickoro YHuBepcuTera.

e MySOL - cBobomHas cucTema yIpaBlieHUs 0Oa3aMu JIaHHBIX. SIBisieTcs COOCTBEHHOCTBHIO
KoMmmaHuu Sun Microsystems, OCyIIECTBISIONICH pa3pabOTKy U MOAAEPKKY IPUIIOKEHHS.

e JIMHTEP - poccuiickas CVYB]l, peammsyromas craggapt SQL-92 wu mnoamepskuBaromias
OOJBIIMHCTBO OTEPAIMOHHBIX CHUCTEM, B TOM uuciie cemerictBo Windows (Bkirodas Windows
CE), paznuunsie Bepcun UNIX, OC peansHOro Bpemenu (Bimodas QNX).

e |IBM DB2- cemeiicTBO TporpaMMHBIX NPOJYKTOB B 00JacTd ympasieHHs HHGOpMarmei
kommnanuu IBM.

e Informix - cemeiicTBO cucTeM ympaBleHUS persHOHHBIME Oa3zamm gaHHBIX (CYBJ)

BhIITyckaeMbix kommanueir IBM. Informix mosunmonupyercs xak ¢uarmaHckuid xopabns [BM

IUIs OHJIaiiHOBOM 00paboTku Tpan3zakuuii (OLTP), Taxoke Kak v A1 MHTETPUPOBAHHBIX PELICHHH.

Sybase - cuctema ynpasienus 6azamu qaHHbix (CYB/]) oT 01HOMMEHHOI KOMITAHUH.

Ingres - xommepuecku mnozanepxkuBaemMas perstiuuoHHas CYDBJ[ ¢ OTKpPBITBIMH HCXOAHBIMHU

TeKkcTaMu oT kommanuu Ingres Corporation.

e MariaDB - orkpeitas CYB/l. SBnsercs orBerBienneM oT MySQL u pa3BuBaeTcsi KOMIIaHUEH
Monty Program Ab, coznanHoi Maiikiiom Bugennycom mociie ero yxozia us Sun Microsystems.

Bomnpocs! k Jekuuun
1. Yro 3Ha4YWT aAMUHUCTPUPOBAHUE Oa3bl JAHHBIX ?

2. UTO 3HAYUT aIMUHUCTPATOP Oa3bl JAHHBIX ?
3. Tlepeuncnute OCHOBHBIE THIBI aAMHUHUCTPATOPOB BJI ?
4. TlepeuncnuTe OCHOBHBIC 3a/1a4H aIMUHUCTpaTOpa 0a3bl JAHHBIX ?
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Jlexups Nel8. UMmopT u 3kcnopt AaHHbIX. O0cay:KuBanue, 00HOBJIeHHE U
nonosiHenue CYB/I. Co3nanne pezepBHOM kKonuu 0a3bl JaHHbIX. [loBbIIEHHE

3¢ PeKTUBHOCTH 0a3bI JAHHBIX.
ILnan
1. OO6 uMIopTe, SKCIOPTE, 3arpy3Ke U BHITPY3KE JaHHBIX
2. Br100p moaxosiiero BapuanTa UMIIOPTa/IKCIOPTa/3arpy3Ku/BITPY3KH
3. BeIrpy3ka u 3arpy3ka JaHHBIX TPU IIOMOIIH MacTepPOB

O6 nmnopTe, 3KcnopTe, 3arpyske M BbIrpy3Kke AaHHbIX

Oracle Database XE mo3BoJisieT KOMMpPOBaTh JaHHbIe MeXy 6a3aMu JaHHbIX Oracle, a Takke
00MeHUBAThCA JJAHHBIMU C BHEITHUMU daiyiaMu. KonupoBaHHe JaHHBIX OCYIECTBJISETCS
MOCpe/ICTBOM 3KCNOpMa v UMnNopma, a Takxxe OCPeACTBOM 8bl2py3KU U 3a2py3Ku. B cieayoieit
TabJIKIe UMEIOTCS Olpe/iesIeHUS IepeYUCIeHHbIX TEPMHUHOB.

Tepmun |Onpeneiienue

Okcnopt |KonupoBanue JaHHBIX BO BHEIIHKE (ailiibl TOJIBKO Ui UMIIOPTa B IPYTyto 06a3zy
nansbix Oracle. Takue Qaiiabsl IMEIOT COOCTBEHHBIH OMHAPHBIN (popmarT.

Wmnopr | KonumpoBanue naHHBIX B 0a3y U3 BHEIIHHUX (aiiIoB, KOTOpPBIE OBLIH CO3JaHbI
9KCIIOPTOM M3 Jipyroi 6a3el faHHBIX Oracle.

Beirpyska | Konuposanue 1aHHBIX 6a3bl BO BHEIIHUE TEKCTOBBIC (DaliIbl 17151 UCIIOJIB30BaHUS B
npyroii 6a3e manapx Oracle Wiy B Ipyrom MpHiIoKeHUH (HarpuMep B TaOIMYIHOM
nporeccope). TekcroBble Gailiibl UMEIOT 0OLIETIPUHSTHIN (popMaT, Hanpumep ¢
paznenenueM Tadysiuen win 3ansateivu (CSV).

3arpy3ka |KonmpoBaHue naHHBIX B 0a3y M3 BHEITHUX TEKCTOBBIX (ailjIoB, KOTOPHIE COXPAHEHBI
B opmare ¢ paszieneHueM TaOyIsIIuei, 3aMAThIMU WK B JTIF0OOM Jpyrom dopmare,
nojepxxkuBaeMoM yrmmrond SQL*Loader.

JlaHHbIe, 3KCIOPTUPOBAaHHbBIE U3 JII060H Bepcuu Oracle Database (Express Edition, Standard
Edition, and Enterprise Edition) Mo>kHO UMIIOPTHUPOBATH B JIIOOYIO APYTYIO BEpCUI0 6a3bl JAHHBIX.
Br160p moaxoasmiero BapuanTa MMIOpPTa/3KCIOPTa/3arpy3Ku/BhITPY3KH

Oracle Database Express Edition (Oracle Database XE) npefocTaBisieT Ha BbI60P HECKOJIBKO
MOJIHOLEHHBIX BAPUAHTOB JJI1 UMIIOPTA, SKCIIOPTA, 3arPy3KH U BBIFPY3KU AaHHBIX. B Tabsiuie 10-

1 nepedurcisieHbl 3TU BO3MOXHbI€ BAPUAHTHI.

Taonuya 10-1 Ceooxa eapuanmos evinonnenus umnopma/skcnopma Oracle Database XE

DYyHKUMOHAJ WIH YTHINTA Onucanue
MacTepa 3arpy3ku/BbIIpy3KHU e [IpocToii B ucnoib30BaHUU Irpadpuyeckuil UHTepdeiic
JAaHHBIX Fpad)p[qec}(oro (] 3any7KaeT/BbIpr7KaeT N3 U BO BHEILIHHME TEKCTOBLIE
M0J/Ib30BATEbCKOTO HHTepdeiica cbaI:mbI (B dopmare c pazgenurtensamu) uan XML-
alJIbI
Oracle Database XE b .
e 3arpy:xaeT/BbIrpy:aeT TOJbKO TabJULbI, IO OJAHOU 3a
pas

(] Z[OCTYH TOJIBKO K CXeMe INOAKJ/IIOYHBIIEerocsa
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(I)yHKIII/IOHaJ'I NJId YTHJIUTA Onucanmne

M0JIb30BaTe A
e Het ¢unbTpaunu gaHHBIX

Ytuaura SQL*Loader e HHTepdelic KOMaHIHOHN CTPOKH, BbI3bIBA€MbIN

komanoii sglldr

e MaccoBas 3arpy3sKa JJaHHbIX U3 BHEITHUX $ailioB B
6a3y JJaHHbIX

e Tlloaaep:xuBaeT MHOXKeCTBO pOpPMaATOB BBO/Ia,
BKJIIOYast GOpMaT C OrpaHUUYUTENAMU, GOpMaT C
dUKCHpOBaHHOM JIIMHOM 3anucy, popmar c
nepeMeHHOH JAJTMHOM 3alUCH, IOTOKOBBINA dpopMaT

e 3arpyxaeT 0JHOBPEeMEHHO HECKOJIbKO TabJIuI]

e [losiHOIEHHBIE BO3MOXKHOCTH /11 QUIbTPALIUHU

JaHHBIX

Ytuautsl "[lomMia JaHHBIX e HnTepdelic KOMaHJHOU CTPOKH, BbI3bIBAEMbIN

akcnopTta” 1 "[lommna JaHHBIX KoMaHamu expdp u impdp

uMnopTa" e  BBINOJIHAIOT 3KCNIOPT ¥ UMIIOPT U3 OJHOM 6a3bl
JaHHbIX Oracle B pyryto (co6CTBEHHbIA GMHAPHBIN
¢dopmar)

e /MNopT/3KCHOPT BCe THUIIOB 0O'bEKTOB CXEMBbI

e HmMmnopt/3kcnopT Bcel 6a3bl JaHHbIX, BCEN CXEMBI,
HEeCKOJIBKHUX CXeM, HECKOJIbKUX TabJIUYHBIX
IPOCTPAHCTB U HECKOJIBKUX TabJIUL]

e [losHOLEHHbIE BO3MOKHOCTH AJ151 QUIbTPALUU
JLaHHBIX

e BrIcokasi CKOpOCTb BBINOJIHEHUS ONlepanui

e OrcyrcrByeT nogzepxxkka XMLType

Export and Import utilities e HuTepdelic KOMaHAHOU CTPOKHU, BbI3bIBA€MbIN

KoMaHgaMu exp u iImp

e BBINOJHAIOT 3KCIOPT U UMIIOPT U3 OJJHOU 6a3bl
AaHHbIx Oracle B Apyryto (cOGCTBEHHbIN GUHAPHBIN
dopmar)

o Hmeerca nogaepxxkka XMLType

e OTcyTCcTBYeT nojJiep>KKa THUIIOB
Jauabix FLOAT u DOUBLE

e B03MO0XHOCTHM aHa/JIOTHUYHbI NOMIIE JJAHHBIX.
[IpeAnoYTUTENIBHO UCNI0JIB30BATh NOMIY JaHHbBIX
(Data Pump), ecsiv ToJIbKO BaM He Ha/i0 BBINIOJIHUTD
UMIIOPT WJIM 3KCIopT JaHHbIX XMLType

Ta6snua 10-2 comep>KUT HECKOJIbKO CLieHapueB 3arpy3KH/BbIrpy3KH /UMIIOPTa/3KCIOPTa U
peKOMeH/yeT MOAXOAAINN BapUaHT UCII0/b30BAHUS /IS KAXK,0TO.

Taénuya 10-2 Cyenapuu umnopma/IKcnopma u peKomeHoyemole 6apuanmaol

Cuenapuii UMNIOpPTa/AKCIOPTA Pexomenayemblii BADUAHT
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Cuenapuii HMIIOPTa/IKCIOPTA

Y Bac MeHblle 10 TabauL, A1 UMIIOPTA, AAaHHbIE HAXOAATCSA B
3JIEKTPOHHBIX TAa0JIMLAX WU B TEKCTOBBIX daiiiax ¢
paszenuTensMu (TabyaTOPOM WJIH 3alITOM) U HET CJI0KHBIX
THUIOB JJAHHBIX (TAaKUX KaK 00'bEKThI UJIM MHOTO3HAYHbIE T0JIs).

Bbl 10/3KHBI HMIIOPTUPOBATD JlaHHbIE, HE UMeloLHe
pasaenuTesel. 3anucu UMerT GUKCHPOBAHHYIO JAJIUHY, U
onpe/iesleHNd 10JIel 3aBUCAT OT IO3ULMH KOJIOHOK.

BbI 10/2KHBI MMIIOPTHPOBATh TEKCTOBbIE JAHHBIE,
paszesieHHble TabyJIaTOpPoM, U y Bac 6osee 10 Tabsiui.

BbI 10/I2KHBI UMIIOPTUPOBATH TEKCTOBbIE IAHHBIE, U Bbl XOTUTE
HMIOPTUPOBATH TOJILKO 3aMKCH, V/IOBJIETBOPSAIOIIIME
HEKOTOPOMY KPUTEPUIO OTOOPA (HampuMep, TOJbKO 3alUCH
JUUIsl COTPyAHUKOB oTaesa 3001).

Bbl XOTUTE UMIIOPTHPOBATh UJIU 3KCIOPTUPOBATDH CXEMY
MOJIHOCTBIO U3 WJIU B JIpyTyto 6a3y AaHHbIX Oracle. Cpenu
JaHHbIX HeT THna XMLType.

Bbl X0THTe UMIIOPTHUPOBATh UJIU 3KCIOPTUPOBATH AAHHBIE U3
WJIM B ApyTyio 6a3y faHHbIx Oracle. Cpeiu JaHHBIX UMEIOTCH
JaHHble Tuna XMLType, u HeT TUNoOB

panabeix FLOAT wim DOUBLE.

BeIrpyska u 3arpy3ka JaHHBIX

PexomenayeMblii BApHAHT

MacTepa 3arpy3ku/BbIrpy3KHU
JlaHHBIX IpadUIeCcKoro
110JIb30BaTEJbCKOr0 HHTepdelica
Oracle Database XE

SQL*Loader

SQL*Loader

SQL*Loader

[ToMIa JaHHBIX 3KCNIOPTA U
noMIna JJaHHbIX UMIIOPTa

WmmnopT (IMpP) u akcropt (eXP)

Bbl MOXxeTe BBII'PY3UTDb U 3arPy3UThb AdHHbIE CJIeAYIOIIUMHU CriocobaMu:

e BeIrpy3uTb M 3arpy3uThb JaHHblEe NPU MOMOLIM MacTepoB Beirpysku/3arpysku
JlaHHBIX 110J1b30BaTe/IbCKOI0 rpaduyeckoro nHTepdeiica Oracle Database XE

MacTepa MOTyT HCHOJIb30BaTh TOJbKO TEKCTOBble Qailibl

pa3/ie/INTeNSIMU.

B dopmaTe cC

e 3arpysuThb JlaHHbIe ¢ moMolbio yTUANThI Oracle SQL*Loader

SQL*Loader mnoaaep>KvMBaeT MHOXeCTBO ¢GOpPMaTOB TeKCTOBbIX ¢ailoB

npeaocraBjdeT O4€Hb IMIMPOKHE BO3MOXHOCTH.

Beirpy3ska u 3arpy3ka JaHHBIX P IIOMOIIM MACTEPOB

)51

MacTtepa 3arpy3ky/BbITPY3KH JaHHBIX rpadUuecKoro IMoJib30BaTeJbCKOTO UHTepdeiica

Oracle Database XE nosBoJisitoT Bam Jierko 3arpy»aTb ¥ BbITPY»KaTb TEKCTOBbIE JAHHbIE B

dopmarte c pazzgenuTeassMU B/uU3 6a3bl JaHHbIX. [lomiaroBeie MacTepa UMEIOT CJIeAyIOIIMeE

BO3MOKHOCTH:



Bbl MokeTe UMNOPTUPOBATH WU 3KcnopTHpoBaTb XML ¢alibl UMM TEKCTOBblE
dalsbl ¢ pa3genuTensMu (Takue, Kak ¢aiJibl ¢ pa3jenuTesneM-3ansaTol (.CSV) Uau
TabyJIITOPOM).

Bbl MoxeTe 3arpyaThb JlaHHble KONMUPOBAaHMEM U BCTAaBKOM U3 3JIEKTPOHHBIX
TabJINIL.

Bbl MOKeTe He BK/IIOYaTh (IPOMYCKaTh) CTOJIOLbI IPH 3arpy3Ke UJIU BbITPY3Ke.

Bbl MoxkeTe 3arpyaTb B y»Ke CYIECTBYIOILYI TabJHLy WM CO3JaThb HOBYIO
TaGJIMIY U3 3arpy’KaeMbIX JaHHBIX.

[Ipu 3arpyske B HOBYIO TaOJIMIy, IEPBUYHBIN KJIIOUY MOXET ObITh B3IT U3 JAAaHHBIX
WJIK CTeHEPUPOBAH U3 HOBOM, UJIU CYLIeCTBYIOLIEH nocaeaoBaTesbHoCcTH Oracle.
[Ipu 3arpy3ke B HOBYO TabJMLy, HAUMEHOBAHHUSA CTOJO110B MOTYT ObITh B3SIThI U3
3arpyKaeMblX JJaHHbIX.

[Ipu ka0l 3arpyske U3 ¢paijioB, OHU COXPAHSAIOTCA B apXUBe 3arpy3Ku
TEKCTOBBIX IaHHBIX. BbI MOXKeTe MOyYUTh K HUM JOCTYI U3 apXUBa B JTI0O0U
MOMEHT.

OrpaHuYeHHs 3aK/IHOYAIOTCSA B CI€IyIOLIEM:

MacTepa 3arpy»<aroT U BbITPYKaIOT TOJbKO TabJU4Hble JaHHble. OHU He MOTYT
3arpy3uThb UJIHU BBITPY3UTD ApYrye TUIIbl 00'beKTOB CXeMBI.

Bbl Mo2keTe 3arpyaThb UJIHU BBICPY>KaTb TOJIBKO B/U3 IPUHAAJIeXallel BaM CXeMBbl.
JTO OTHOCHUTCH U K [10JIb30BATEJIAAM C aIMUHUCTPATUBHBIMU NIPUBUJIETUSAMH.

Bbl Mo2keTe 3arpy3uThb UJIM BBITPY3UTh TOJIBKO O HY TabJ/IMIy 3a pas.

HeT orpannyeHui Ha TUINBI JAHHBIX AJ15 BBITPY3KH B TEKCT, BBIrpy3Ku B XML miun
3arpy3ku XML nanHbix. TeM He MeHee, 3arpy3Ka TEKCTOBBIX JAHHBIX U 3arpys3Ka
JlaHHBIX 3JIEKTPOHHBIX Ta0J/IUL (Yepe3 KONMpPOBaHUE U BCTaBKY) NMOAAEPKUBAIOT
TOJIbKO CJIeAYIOLHe TUIIbI

JanHbix: NUMBER, DATE, VARCHARZ2, CLOB, BINARY_FLOAT u BINARY_DOU
BLE.

B aTom pasaesie UMEITCA ciieAyroure MpruMephbl BBITPY3KH U 3arpy3KH JaHHBIX IIPH

IMOMOIIH MaCTepOB:

[IpuMep: BoIrpy3ka JaHHbBIX IPU IOMOIIY MacTepa BhITPY3KHU
[IpuMep: 3arpy3kKa JaHHbIX OPYW IOMOIIY MacTepa 3arpy3Ku

IIpumep: Boirpy3ka q1aHHBIX IPH MOMOIIM MACTePa BITPY3KH

[Ipennosioxkum, Bbl XOTUTE BITPY3UTH Tabniy REGIONS, koTopas siBjisieTcs 4acTblo
npo6Ho# cxeMbl HR, fJ1g TOro, 4TOGBI €€ MOXKHO ObIJIO UCII0JIL30BATH B JIPYrOM

INPpHUJIOXKEHHUH. HpeAHOHO)KI/IM TAKXeE, 4YTO BbI XOTHUTE CO3/4ATb TEKCTOBBIN d)afm C

pasjenuTeseM-TabyaATOPOM, U Bbl XOTUTE COXPAHUTD JJaHHbIe B pails nof,
MMeHeM regions.txt.

s BoIrpy3ku Tabaunsl REGIONS:

[Togki04rTECh K rpadUuecKOMy MoJib30BaTeIbcKoMy UHTepdelicy Oracle
Database XE B kayecTBe noJsib3oBaTesisg HR.

Ha fomamHel ctpaHuie 6a3bl JaHHBIX, e KHATe UKOHKY Utilities, u nanee
nkoHKy Data Load/Unload.


http://www.oranet.ru/OraDoc10gXE/admin.102/b25107/impexp.htm#BCEGAFAB
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Ha ctpanune Data Load/Unload menkHute ukouky Unload, u ganee
nkoHKy Unload to Text.
OTtkpoertcs crpanuia Unload to Text, mokaseiBas mar Mmactepa Schema. Ha atom

1iare MacTep oTo6pakaeT pacKpbIBalOLUICcs ciMcOK Schema, B KOTOpoM
BbiOpaHa HR. Tak Kak Bbl MOKeT€e 3KCIOPTUPOBATH TOJIbKO U3 CBOEN COOCTBEHHOU
CXeMbl, TO HeJIb351 UBMEHUTD 3TOT BbIGOP.

HaxxmMute Next.
OTtkpoertcs war Table Name macTtepa.

W3 Bbinagawuiero cnucka Table BeioepuTe REGIONS 1 HaxkmuTe Next.
OTkpoeTtcsa mar Columns macTtepa.

* Columns (20 el ]

EEGION_MNAME

Onucanue WuTrocTpauu exp_columns.gif

BribepuTe Bce CTOJIOLBI LeTYKOM-TIepeTAruBaHueM Ui shift-menykom, a 3aTem
HaxxmuTe Next. (BaM He 06513aTesIbHO BbIOUpPATH BCe CTOJ161bL. HeoTMeyeHHblIe
CTO/1611bI OYYT UCKJIIOYEHbI U3 Ollepaliiy BbITPY3KH.)

OTtkpoertcs war Options MmacTepa.

BeinosiHUTE Ciiefyrolive JeUCTBUS:
a. B moJie Separator yganuTe 3ansaTyto (€c/iu eCTb) U BBeJUTE 0O0PATHBIN CJI31I
v cuMBoJ T B HMKHeM peructpe (\t), 4ToObl B KauecTBe paszeuTeNs
HCII0JIb30BaTh CHMBOJI TaOyIA[UU. (Bbl MOXKETe UCI0JIb30BATh JII060H
CUMBOJI B KaueCTBe pa3/e/IuTesl.)
b. YcranoBute ¢saxok Include Column Names.

YcTaHoBKa 3TOro ¢Jia>kka NIpUBeZieT K TOMY, YTO IepBOM BbITPYKEHHOH
CTPOKOM OYyAYT ABJIATBHCA HAMMEHOBAHUs CTOJIOLOB, a He AaHHble. [lo3Hee
BbI CMO>KeTe UCIO0JIb30BaTh 3Ty IEPBYIO CTPOKY /Il YCTAHOBKH
HauMeHOBaHUH CTOJIOL0B IPU 3arpy3Ke.

c. BBoinagarwiem crnucke File Character Set Bei6epuTe Unicode UTF-8.

Separator|it Optionally Enclosed By [#]Include Caolumn Mames
File Farmat| D05
File Character Set| Unicode UTF-8 e

Onucanue WITIOCTpAIMK exp_options.gif
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8. Haxxmute Unload Data.

[losiBUTCS OKHO Save As c uMeHeM daiisa regions.txt. B 3aBucuMocTtu oT
MCII0JIb3YEeMOT0 Opay3epa 3TOMY OKHY MOXeT IpeJlleCTBOBATh Jpyroe OKHO €
3alpoCcoM, XOTUTE JIU Bbl COXPAaHUTb UJIM OTKPBITH dail. B 3TOM ciiyyae BbiGepUTe
BapHUaHT [/l COXpaHeHud paiiyia Ha JUCK.

9. CoxpanuTe ¢aiu regions.txt Ha pabodyeM cToJie MU B KaTaJiore o CBoeMy
YCMOTPEHHUIO.

10. (He o6s13aTesibHO) OTKpoO#TE daiis regions.txt B TEKCTOBOM pelaKTOpe WU B
TabJIMYHOM MpolLeccope U yoeauTech, uto Tabarna REGIONS BeirpyxeHa
JIOJXKHBIM 06pa3oM.

[Ipumep: 3arpy3ka 1aHHBIX IPHU IOMOIIM MacTepa 3arpy3Ku

[IpeanosiokuM, 4TO BallleMy NpUJI0KeHUI0 TpebyeTcs Tabaua REGIONS, kaxkaas cTpoka
KOTOPOW COCTOUT M3 KOJIa U Ha3BaHU 4acTHU cBeTa. TakKe NpeAnoJioKuM, 4TO Bbl
BBITPY3UJIM JaHHBIE O YaCTSIX CBeTA U3 HACTOJbHOM 6a3bl JAaHHBIX B pa3MeuyeHHbIH
TabyasAIuel TeKCTOBbIN $aiii, KOTOPbIM Ha3bIBaeTCs regions.txt.

KO,Z[ peruoHa BbI XOTHTE MCII0J1b30BaTh B KaUyeCTBe 6H3H€C-KJH-O‘{a, d HE B Ka4eCTBe
IEePpBHUYHOIO0 KJII04a, [TI03TOMY pellaeTe NCII0Jb30BATb MACTEP 3arpy3KH! TaK Xe U OJ4
reHepangyuu 4YuCja0BOro NEPBUYIHOI0 KaKO4a AJIAd Ka)KAOﬁ 3arpy)1<aeMof/'1 3aIlluCH.

Jis 3arpy3ku Tabaunbsl REGIONS:

1. Bouaute B rpaduueckuii untepodeiic Oracle Database XE nmoj s1t060#1 yyeTHOM
3anucklo, kpome SYSTEM SYSTEM u HR.
Jlyist TOro, YTOGBI MPEeABAPUTENBHO BBIATH, HAXKMUTE KHOIKY Logout B BepxHeM

IIpaBOM yTIJly CTpaHuULbl. CMOTpUTE "/loCTVI K IoMalllHel CTpaHuIle 6A3kI
naHHbx” YTOOBI MOJYYUTh UHCTPYKIUU N0 BXoAy. Ec/iu He cylecTByeT Ipyrux
noJsib3oBaTtesier kKpoMe SYSTEM u HR, To co3garite ogHoro. CmotpuTte "Co3ianue

v

[1osb30oBareserd O TOM KaK 3TO CAEJIaTh.

2. Ha momMamiHei cTpaHulle 6a3bl JaHHBIX Bbi6epuTe HKOHKY Utilities, mocse yero -
Data Load/Unload.

3. Ha ctrpanune Data Load/Unload menkHuTe no ukoHke Load, a 3aTem o Load Text
Data.
OTtkpoetcs crpanuna Load Data Ha ware Target and Method macTtepa.

4. Tlop 3arosioBkoM Load To BeibepuTe New table, a moa 3arosioBkom Load
From Bri6epuTe Upload file (comma separated or tab delimited).
5. Haxmure Next.
OTtkpoeTcs war File Details macTepa.
6. BelnosHuTe ciefyroive JeUCTBUS:
a. HaxxwmwuTe Browse, Boi6epuTe daiis regions.txt u Haxxmurte Open.
b. B mosie Separator 3aMeHHTe 3aMSATY0 HAa 06paTHbIN /1311 U T B HUXKHEM
peructpe (\t) A/1 yKa3aHUs TOTO, YTO paszieJIUTeseM MOJIeN SABJISAETCS
CUMBOJI Ta0yIALUU.
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c. BBeinapawumeMm cnucke File Character Set Bei6epute Unicode UTF-8.

¥ File|Ch\Docurnents and Settings'sfogel ST-USERS\Deskiopiregions

* Separator: (i for tah)
Optionally Enclosed By

First row containg column names.

File Character Set| Unicode UTF-8 v

Onucanue wumroctpauu imp_fileinfo.gif

d. Haxmurte Next.

OTtkpoetcs war Table Properties macTepa.

7. BellosiHUTE Clefyroliue JeUCTBUS:
a. B mnouse Table Name BBeguTe REGIONS.

Load Data

* Scherma STEVE
* Tahle Mame | REGIOMS

Set Table Properties

Column Hames REGION_ID
Data Type MUMBER:
Format

Column Length 1

Upload Yes W
Row 1 1
Row 2 2
Row 3 3
Row 1 4

[ Cancel ] [ < Previous

] [ Next »

[ 1Presere Case

REGICH_MAME

WARCHARZ w

30

Yes W

Europe
Americas
A=ig

Midddle East and Africa

Onucanue wutrocTparuu imp_tableinfo.gif

b. Ipumute ymosvyanus (Yes) Bo Bcex Bblnagawmux cnuckax Upload.
YcranoBko# Upload B NO M0>KHO MCKJIIOUUTH CTOJI0€EL] U3 Ollepaluu

3arpysKu.

c. Haxxmute Next.

OTtkpoertca war Primary Key macrepa.

8. BrlnosiHUTE ciefyolMe NeUCTBUA:
a. B Primary Key From Bei6epute Create new column.
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b. B Primary Key Population Bri6epuTe Generated from a new sequence.

9. CpesiaHHBbIM BbIOOD MPHUBEJET K caeayrouM gerctBusM Oracle Database XE:

e Co3paHue B TabJ/MIle AONOJHUTENbHOTO cTOo1611a |ID, KOoTOpPHIN OyAeT
HCIO0JIb30BaH B Ka4eCTBe NepBUYHOTO Kito4a ajasa REGIONS.

achema: STEVE
Table Narme: REGIONS

Primary Key From: O Use an existing column
@ Create new column

* Mew Primary Key Calumn|ID
* PK Canstraint Name REGIONS_PK

Primary key Population: & Generated from a new sequence
O Generated fram an existing sequence
O Mot generated
* Sequence FEGIONS_SEQ

e Co3panue HoBoM nocnefoBaTesbHOCcTH REGIONS SEQ.
e Hcrmosib30BaHHe 3HAYEHUH U3 MTOCJIe0BATEJbHOCTH MPH 3aM0JTHEHUH
noJis ID ansa kakao# f06aB/sieMOl HOBOM CTPOKHM B TabJiuIie.

Ecsiu Bbl He XOTUTe C03/1aBaTh HOBbIM NIePBHUYHbIN KJII0Y, @ XOTUTE MUCI0Jb30BaTh
cywectBywouiee nosie REGION_ID B kauecTBe nepBUYHOrO KJIH04Ya, BbIOJHUTE
cleayloliue 1eUCTBUS:

e Bribepurte Use an existing column.
o B Brimazgarouem cnrcke Primary Key Boi6epute REGION_ID(NUMBER).
o Bribepurte Not generated.

Schema: HR
Tahle Mame: REGIONS

Frirary Key From: & Use an existing colurnn
O Create new column
* Primary Key REGION_IDNUMBER) v

* Pl Constraint Name BEGIONS_FE

Frimary Key Population: O Generated from a new seguence
O Generated from an existing sequence
® Mot generated

Onucanue nmroctpauu imp_pk_alt. gif

10. HaxxmuTe kHonKy Load Data.

3arpyska Ha4HeTCs, a KOT/la OHa 3aKOHYMTCS], TO MOSIBUTCA cTpaHuna Text Data
Load Repository, noka3biBatomiasi ¢pai regions.txt BBepxy ciucKa 3arpykKeHHbIX
¢daiios.


http://www.oranet.ru/OraDoc10gXE/admin.102/b25107/img_text/imp_pk_alt.htm

11. [IpoBepbTe cTaTyC 3arpy3ku ¢aiisia regions.txt B kosonkax Succeeded u Failed.

Yuca B 3TUX KOJIOHKAX MOKAa3bIBAOT KOJUYECTBO yClelurHo Uik HeyJadHO
HUMIIOPTHPOBAHHLIX CTPOK.

3arpyska jgaHHbIX npu oMo SQL*Loader

SQL*Loader 3arpy»kaeT AaHHbIe U3 BHEIIHUX GalJIOB JAHHBIX B Ta0OJIUILbI 6a3bl JaHHbBIX
Oracle. OTaenbHBIN Qaii JaHHBIX MOXET ObITh B popMaTe ¢ PUKCUPOBAHHOU AJUHOMN
3anucel, B popmaTe c nepeMeHHOH JAJMHOU 3anucel Uiu NOTOKOBOM ¢popMate (1o
YMOJIYaHUIO).

Ha Bxopx ceccun SQL*Loader 06b14HO nopaeTcs ynpapasawiun ¢pai, B KOTOpOM
0603HaueH crnocob aerctBUst SQL*Loader, u coGCTBEHHO AaHHbIE, PacoJIO’KEHHbIE B
KOHIIE CaMOro yIpasJsiollero ¢gaija uim B oTAeJbHOM dailie JaHHBIX.

Ha Bbixose ceccur SQL*Loader HaxoauTcst 6a3a gaHHbIX Oracle database (kyaa gaHHble
3arpy»arTcs), aila xkypHasa, "bad"-¢dpaia u, Bo3MoxHo, paityg oTMeHbI. B paitie
»KypHaJia IOMeIlaloTCs pe3y/IbTaThl BbINOJHEHUS 3arpy3KH, BKJ/IIOYasi OMKUCAaHUE JIHOOBIX
BO3HUKIIIMX B MpoIiecce 3arpy3Ku olin60kK. B mioxom daiisie pacnosiararoTcs 3amnucy,
KOTOpbIe ObLJIM OTKJI0HEHBI yTUAUTOM SQL*Loader niu camoit 6a3oit JaHHbix Oracle. B
¢daiyie 0OTMeEHBI pacnoJiaraloTCs 3aMKUCH, KOTOPbIe He MPOILJIN 3arpy3Ky o GUAbTPY, T.€.
HE COOTBETCTBOBAJIM HEKOTOPOMY KPUTEPHUIO, YKa3aHHOMY B ynpaBJisitoleM ¢aiie.

Metonpl 3arpy3ku nanHbix yepe3 SQL*Loader

SQL*Loader npuMeHsieT TpH pa3JIUYHbIX METO/IA 3aTrPy3KH JAHHbIX, B 3aBUCKUMOCTHU OT
CUTyalUH: OObIYHBINA METO/I, NPSMON METO/I, U BHELIHUE TAOJIUIBI.

OOBIYHBIA METO/

[To yMo/T4aHUIO UCTIOJIBb3YeTCsA 0ObIYHBIA MeTO/, 3arpy3ku. OH 3aKJil04aeTcs B
BbINosIHeHHH ontepaTopoB SQL INSERT /151 3anosiHeHus Tabinn, 6a3bl JaHHbIX Oracle.
WHorza aTOT MeTo/, MOXKET 0Ka3aThCs MeJlJIeHHee APYTUX, IOCKOJIbKY TpebyoTcs
JIOMOJIHUTEJIbHbIE PeCypPChl [ TeHepalMu onepaTopoB SQL, mepejauu Ux cepBepy U
BbINOJIHEHUS. [IOMUMO 3TUX IPUYMH 3aMe/lJIeHUs] eCTb U Jipyras - IPU BbIIOJTHEHU U
3arpy3KH 0ObIYHbIM METO/I0M, ONlepaTUBHAs MaMsATh UCHOJIb3yeTCsl B KOHKYPEHLIUH CO
BCEMHU JIpYTUMU NpOLecCaMHu.

[Ipsimoit meToxt

[Ipu 3arpyske npsiMbIM MeTO/IOM OTCYTCTBYEeT KOHKYPEHIIHS C IPYTUMU M0J1b30BaTENIMU
3a pecypchl 6a3bl JAHHBIX. ITUM METO/IOM YCTPAHSIOTCS 6OJbIIMHCTBO NPUYUH
3aMe/iieHus nocpecTBOM popMaTHpoBaHUsA 6JI0KOB AaHHbIX Oracle v npsiMoi 3aNKCbIO
YX B Qpailibl JAaHHBIX, IPOMYCKas 60JIbIIYI0 YaCTh 06pabOTKU AAHHBIX, IPOUCXOASIIYIO B
06BbIYHOM pexxuMe paboThl. TakuM 06pa3oM, 3arpy3Ka NpsAMbIM MeTO/JOM 06bIYHO MOXKET
OBITb BbINIOJIHEHA OBICTPEE, YeM 0OBIYHBIM MeTO0M. OTHAKO eCTh HECKOJIBKO



OTpaHUYEHUH HA BbIMOJIHEHHE 3arPy3KH MPSIMbIM METO/IOM, U3-3a YeT0 3TOT METO/] MOXKET
BaM He noAoiTH. K npumepy, npssMoi MeTo/, 3arpy3KH He MOXKET ObITh MCI0JIb30BaH JJIsl
KJIaCTEPHBIX TAGJIUI UJIH /151 TAOJIHUI] C He3aBepIIeHHbIMU TPAH3aKI[USIMH.

CMoTtpute Ymusaumeol Oracle Database fist noay4eHUsI IOJHOM UHPOPMALIUK O CUTYaLUsAX,
B KOTOPBIX MOKET MJIU HE MOKeT ObITh IPUMEHEH NPSAMOUN MeTO/, 3arpy3KH.

Brenraue tabauInt

3arpy3ka BO BHEIIHIOIO TabJIMILY - 3TO CO3/laHUeE BHEIIHEe!N TabIUIbI 151 TeX JJaHHBIX,
KOTOpBbIe coziepkaTcs B ¢ailie JaHHBIX. 3arpy3Ka BblNoJiHAeT onepaTopbl INSERT pia
BCTaBKH JJAHHBIX U3 dail/ia JaHHBIX B I|eJIEBYI0 TaO/IMLYy. 3arpy3Ka BO BHELIHIOO TabJIUIy
1103BOJIIeT MOAUGULUPOBATh 3arpykaemble AaHHble ¢ noMobio SQL u PL/SQL dyHkuni
B coctaBe onepartopa INSERT, ucnosnb3yemoro a/is co3/jaHus BHEIIHEN TaOIHUIIbI.

CmoTtpuTte Pykosodcmeo admuHucmpamopa 6asst daHHblx Oracle pjis moay4eHUs

JIOTIOJIHUTEJIbHOW MHPOPMAIUHY O BHEIIHUX TabJIHIIaX.

Bo3moxnoctu SQL*Loader

Bbl MoxkeTe rucnosib3oBaTh SQL*Loader guis:

e 3arpysku JlaHHbIX 110 ceTH. MUHbIMU c/l0BaMH, Bbl MOXeTe 3anycTUuTb SQL*Loader He
Ha cepBepe, a Ha JIIDOOM JpyroM KJIMEHTe.

e 3arpysku JJaHHbIX U3 HECKOJIbKUX (alJIOB JJAHHBIX B TeYeHHE 0JJHOM oNlepaluu
3arpysKHu.

e 3arpysku JJaHHbIX OJHOBPEMEHHO B HECKOJILKO TabJIUI] OJJHOU onepanyein
3arpysKHu.

e YKa3aHUs CUMBOJIbHOTO Habopa JaHHBIX.

e BriO6opouHOM 3arpy3KH JJaHHBIX (Bbl MOXKeTe 3arpy>aTh 3allUCH B 3aBUCKUMOCTH OT
3HAYEeHUH OT/IeJIbHBIX M0JIeH ).

o l3MeHeHUs JaHHBIX NlepeJ] UX 3arpy3Koi, ucnosib3ysa GyHKuuu SQL.

o [‘eHepalyM YHHUKaJIbHBIX IIOC/e0BATEeJIbHbIX 3HAYEHUU K/II04Ya B YKa3aHHbIX
CTOJIOIAX.

e JlocTyna k ¢aityiaM AaHHBIX CPeJCTBAaMU ONEPAIMOHHON CUCTEMBI.

e 3arpysku JJaHHbIX C JUCKA, KacCeThbl UJIM UMEHOBAHHOTO L1032 (named pipe).

o TleHepanuu 3aMbICI0BATBIX OTYETOB 00 OIIMOKAX, KOTOPble MOT'YT 3HAYMUTEJbHO
NIOMOYb B JIOKAJIU3aLMU OLIUOOK.

e 3arpysKu CKOJIb YTO/IHO CJIOXKHBIX 00'b€KTHO-PeISUOHHBIX JJAHHbIX.

e /Jlnda 3arpysku AaHHbIX TUNa LOB 1 Ko/ieKLui U3 BCrioMoraTe JibHbIX GailjioB
JIaHHBIX.

[Tpumep: UcnonbszoBanue SQL*Loader

B ciepyromem npruMepe 6yieT co3jaHa HoBas Tabsiuna dependents B mpo6Hou cxeme HR. B
Hel OyeT cofiep>KaTbcsi MHGOpPMaAIMs 0 MOJYUHEHHBIX, IEpeYUC/IeHHbIX B

tabsune employees cxembl HR. Tlocsie co3ganus Tabauiel 6yAeT ucnosib3oBaH SQL*Loader
JUIS1 3aTPY3KU AAHHBIX 0 MOJYHMHEHHbBIX U3 TEKCTOBOTO daiisia JaHHBIX B

Tabsuny dependents.


http://www.oracle.com/pls/xe102/to_bookid?id=SUTIL
http://www.oracle.com/pls/xe102/lookup?id=ADMIN01507

s aToro npuMepa TpebyroTcsa ¢pails JaHHbIX U yripaBiastomwui ¢ana SQL*Loader,
KOTOpble Mbl CO3/]a/IUM Ha NIepPBBIX JIBYX ITaNax.

1. Cospaiite daiin ganHbIx dependents.dat B cBoeM TekylieM paboyeM KaTasore. Bbl
MOXeT CO34aTb 3TOT Cl)afl]l MHOX>XeCTBOM CHOC06OB, HallpuMep: C IOMOLIbIO
TaBJIMYHOTO MPOIECCOPa, UJIH, POCTO, HabpaB TEKCT B peJilakTope. ComepKkumMmoe
¢daiiia f0KHO OBITh CAEAYIOIIUM:

100,"Susan, Susie",Kochhar,17-JUN-1997,daughter,101,NULL,

102,David,Kochhar,02-APR-1999,son,101,NULL,

104,Jill,Colmenares,10-FEB-1992,daughter,119,NULL,

106,"Victoria, Vicki",Chen,17-JUN-1997,daughter,110,NULL,

108,"Donald, Donnie",Weiss,24-OCT-1989,s0n,120,NULL,

Noakown

Takou ¢paisa HasbiBaoT CSV-daityiom (comma-separated values) - B HeM 3ansiTbie
UTPAIOT POJIb pa3/ieIuTesIel MeXAY OTAe/IbHbIMU NoJsAMU. [loJie, B KOTOpOM
COZIEPXKUTCS UMS MOJUMHEHHOT0, 3aKJII0YEHO B JIBOMHbIE KaBbIYKHK Ha TOT CJIy4yaH,
ecJid B 0QUIIMaIbHOM UMEHHU BJIPYT BCTPETUTCS 3arsTasl.

8. CospaiiTe ynpasastomui ¢aia SQL*Loader dependents.ctl B cBoeM TekyieM
paboyeM KaTasiore. Bol MoXkeTe co3aTh 3TOT (ailji B IlO6OM TEKCTOBOM
penaktope. CoepKUMoe J0JKHO ObITh C/IeAYIOLIUM:

9. LOAD DATA

10. INFILE dependents.dat

11. INTO TABLE dependents

12. REPLACE

13. FIELDS TERMINATED BY ' OPTIONALLY ENCLOSED BY "
14. (

15. dep_id,

16. first_name,
17. last_name,
18. Dbirthdate,

19. relation,
20. relative_id,
21. benefits
22. )

23.

24. BbINOJIHUTE OJTHO U3:

e [Ilop Linux: 3anycTuTe TepMUHAJIbHYIO CECCUI0 U 3aPEeTUCTPUPYUTECH IO
y4eTHOH 3anuchbio oracle.

e TIlog Windows: BoiiguTe B cucteMy Ha cepBepe Oracle Database XE noa Tem
noJib30BaTeJieM, KOTOPbIX Npou3Bes ycTaHoBKY Oracle Database XE u
OTKpPOUTE KOMaH/JHOE OKHO.

25.Tlop Linux, ybeauTech, YTO epeMeHHbIE OKPYKEHHUS YCTAHOBJIEHBI B COOTBETCTBUH
C MHCTPYKLHUAMH B "YCTaHOBKA [lepeMeHHbIX OKPYKeHus Ha miaTtdopme Linux".

26. 3anyctute koMaHAHY10 cTpoKy SQL (SQL*Plus) 1 noak/a0yrTeCh O/,
noJsib30BaTeJsieM N mocpeCTBOM KOMaH/bl:

27. sqlplus hr/hr

28.

29. Yepes koMmaHAHYI0 CTPOKY SQL co3maiiTe Tabauny dependents komaHaou:

30. CREATE TABLE dependents (
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31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

42,

43.
44,

dep_id NUMBER(6),
first_name VARCHAR2(20),
last name VARCHAR2(25) CONSTRAINT dep_last_name_nn NOT NULL,
birthdate DATE,
relation VARCHAR2(25),
relative_id NUMBER(6) CONSTRAINT emp_dep_rel_id_fk REFERENCES
employees
(employee_id),
benefits CLOB
)
/
Orpanndenue (constraint) i ctonoma last_name ykaspiBaeT, 4To 3HaYCHUE
00s13aTeNbHO TOJKHO MPUCYTCTBOBATh. OTpaHUYCHUE AJIs
cronbna relative_id ykaspiBaeT, 4T0o 3HAUCHHIO TOJDKHO COOTBETCTBOBATH OJIHO M3
sHayeHuit cronbia employee id tadmaumer employees. Cronoer benefits umeer Tum
nanHbix CLOB, mo3TOMy MBI MOYKEM COXPAHSTh 371€Ch OOJIBIITHE OJIOKA TEKCTOBBIX
naHHBIX. (B maHHOM mprMepe HUKaKUX JILIOT He MPEAYCMOTPEHO, TI0ITOMY B (haiiie
nannbix dependents.dat mpocraBineno NULL B cOOTBETCTBYIIUX MOJISIX. )

[Tocne monyyenus coobieHus Table created BBeguTe exit s Bbixoaa u3
KOMaH/ZHOM cTpokH SQL.

W13 cBOero Tekyiero paboyero karaJjora (B KOTOpOM Bbl CO3/1a/IM YIIPaBJASAIIIUN
¢daiin u pails1 JaHHBIX) BBIMOJHUTE ciaeytoiyto koMaHay SQL*Loader B
IpUTJIalleHUH KOMaHAHOHU CTPOKHU:

sglldr hr/hr DATA=dependents.dat CONTROL=dependents.ctl LOG=dependents.log

JlanHble u3 ¢aiia dependents.dat 3arpyssaTcs B Tabsauiy dependents u oTo6pasuTcs
caeayolee CoobIeHUe:

Commit point reached - logical record count 5

Nudopmanus o 3arpyske 6yzeT 3anucaHa B gai xxypHaJsia dependents.log.
CozepxxuMoe daitia )xypHasa 6yJieT aHaJIOTUYHO CJIeIyIoLieMy:

Copyright (c) 1982, 2005, Oracle. All rights reserved.

Control File: dependents.ctl
Data File:  dependents.dat
Bad File:  dependents.bad
Discard File: none specified

(Allow all discards)

Number to load: ALL

Number to skip: 0

Errors allowed: 50

Bind array: 64 rows, maximum of 256000 bytes
Continuation: none specified



Path used: = Conventional

Table DEPENDENTS, loaded from every logical record.
Insert option in effect for this table: REPLACE

Column Name Position Len Term Encl Datatype
DEP_ID FIRST * , O(") CHARACTER
FIRST_NAME NEXT * |, O(") CHARACTER
LAST_NAME NEXT * , O(") CHARACTER
BIRTHDATE NEXT * |, O(") CHARACTER
RELATION NEXT * , O(") CHARACTER
RELATIVE_ID NEXT * , O(") CHARACTER
BENEFITS NEXT * , O(") CHARACTER

Table DEPENDENTS:
5 Rows successfully loaded.
0 Rows not loaded due to data errors.
0 Rows not loaded because all WHEN clauses were failed.
0 Rows not loaded because all fields were null.

Space allocated for bind array: 115584 bytes(64 rows)
Read buffer bytes: 1048576

Total logical records skipped: 0
Total logical records read: 5
Total logical records rejected: 0
Total logical records discarded: 0

Run began on Mon Dec 05 16:16:29 2005
Run ended on Mon Dec 05 16:16:42 2005

Elapsed time was:  00:00:12.22
CPU time was: 00:00:00.09

Tenepsb Bbl MOXKeTe paboTaTh ¢ Tabauel dependents Kak ¢ JIlO6OH JIPyToM.
QKCHOPT W UMIIOPT JaHHBIX

Oracle Database XE npegocTtaBisieT ciefytoujie YTUJIUTBI KOMaHJHOM CTPOKHU sl
3KCIOPTa U UMIIOPTA JAHHBIX:

o Data Pump Export u Data Pump Import
o Exportu Import

B cnepyromux paszesa 1aH 0630p KaxA0u yTUAUTBL. CUTYyal My, B KOTOPbIX MOXET
NOHAA00UTCA Ta MU UHAs YTUJINTA, IpUBeJeHbl B Tatunie 10-2.
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(] DKCIOPT YU UMIIOPT C HOMOIIbIO NOMIBI JIAHHBIX SKCIOPTA U MOMMbI JAHHBIX UMIIOPTA
(] DKCIOPT YU UMIOPT AAHHBIX C IOMOIIbI0 YTUJIUT 3KCOOPTA U UMIIOPTA

SKCHOpT " UMITIOPT € HOMOIIBIO ITOMIIbI JAHHBIX 3KCIIOPTA U IMOMIIbI JAHHBIX UMIIOPTA

[ToMna JlaHHBIX 3KCIOPTA M03BOJISIET SKCIOPTUPOBATH JJaHHbIE U META/JaHHbIE B HAOOP
¢$ails10B onepaliMOHHOM CUCTEMbI, Ha3blBaeMbIi Habop ¢aiyioB gamna. [loMmna gJaHHbBIX
MMIIOpTa M03BaJisseT UMIOPTUPOBATh Ha6op ¢ailsioB AaMma B LieJieBYI0 6a3y JaHHBIX
Oracle.

Hab6op ¢aiioB famna cCOCTOUT M3 OJHOTO UJIM HECKOJIbKUX (PalIoB, coZiepKaliux
TabJIMYHbIE JaHHbIE, MeTa/laHHbIE 06'bEKTOB 6a3bl IaHHBIX U YIIPABJISIOLLYIO
HHopMalurio. ITU palibl 3allMCbIBAIOTCA B CllelMaJIbHOM OMHApHOM popMaTe, I03TOMY
OHHU MOTYT ObITh MMIOPTUPOBaHbI TOJILKO NOMIIOW JaHHbIX UMNopTa. Ha6op ¢aiinioB
JlaMIla MOXeT ObITh UMIIOPTUPOBAH B TY »Ke caMylo 6a3y JJaHHbIX, OTKY/1a ObLI
NpOM3Be/IeH, MU B Ipyryto 6a3y JaHHbIX Oracle Ha pyroi cucreMe.

Tak kak ¢aiJibl JaMIla 3alMCbIBAIOTCS CepBepOM 6a3bl JaHHBIX, a HE CAMOM MOMMOH
JlaHHBIX (KJIMEHTOM ), TO HE0OX0IMMO CO3/aTh 00'bEKTHI C TUIIOM directory, AJis Tex
KaTaJIOrOB, B KOTOpbIe 3TU paitibl 6yayT 3anvcaHbl. 06 beKT directory - 3To 06'beKT 6a3bl
JIAHHBIX, KOTOPbIH SIBJISIETCS CHHOHHMOM COOTBETCTBYIOIET0 KaTasiora B ¢paiioBoM
CHCTeMe cepBepa.

[loMnbI JAHHBIX 3KCIOPTA MU UMIIOPTA NO3BOJIAIOT BaM IlepeMelaThb 0 MHOXXeCTBO
JlaHHBIX U MeTaZlaHHBIX. ITO JOCTUTATCA C IOMOIIbI0 IPUMEHEHUS [TapaMeTPOB MTOMIIbI
JlaHHBIX U PEXKUMOB UMIIOPTA, a TAKXKe pa3/IMYHbIX KpUTepUeB GUIbTPALUH.

Bbl MOXeTe Takke 0CyIIeCTBJAATh 3KCIOPT U UMIIOPT 1o ceTU. [Ipu akcnopTe 1o ceTy,
JlaHHbIE U3 3K3eMILJIsIpa 6a3bl JJAaHHBIX 3aMMCbIBAIOTCS B HA6op $aisioB JaMila Ha cepBepe.
[Ipu uMnopTe Mo ceTH, JaHHbIE 3arPY>KalOTCA B LieJieBYI0 60a3y JaHHbIX U3 6a3bl-
HMCTOYHMKA MPSMO 0 CETH, MUHYS cTaiuto paiioB gamia. C moMoIIb0 3TOr0 MexaHM3Ma
MOXKHO 3alyCcKaTb 9KCHOPT U UMIIOPT NapaJsijieJ;ibHO, MUHUMU3UPYS BpeMs, He00X0AuMoe
JIJ1sl BCeM 3TOM olepalyu.

[Tomna JAAaHHBIX 3KCIIOPTA U UMIIOPTA TAKXeE UMEKOT Ha6op HWHTEPAKTHBHbLIX KOMdH/, C
IMOMOIIBIO KOTOPBIX MOXHO ITPOCMATPUBATD U UBMEHATD BbINNOJIHAKIIWECA 3aJaHUA
JKCIIOpTa U UMIIOPTaA.

HpI/IMepZ Hcnonp30BaHne MOMITBI JAaHHBIX 3KCIIOPTAa U MOMIIbI JaAHHBIX UMIIOPTa

B aTOM npruMepe npeAno10KMUM, UTO Bbl XOTUTE BHECTU HECKOJIbKO U3MEHEHUH B
npo6Hyto cxeMy HR, 1 TpoTecTUPOBaTh 3TH U3MEHEHHUs, HO HE XOTUTE UCIOPTUTD
TeKy1yt cxeMy HR. Bbl Moryiu 661 cfiesiaTh 9KCIOPT cxeMbl HR 1 UMIIOPTUPOBATH €€ B
HoBy10 cxemy HRDEV, B KOTOpo# M0XHO 3aHMMAaTbCs 33jla4aMHy pa3paboTKHU U
TeCTUPOBaHUSA. YTOOBI 3TO OCYLIECTBUTD, BbINIOJIHUTE CAeAyIOlee:

1. CpesaiiTe ofJHO U3:
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2.

3.

e [log Windows: BouiguTte Ha cepBep Oracle Database XE noz Tem
MoJib30BaTeJieM, KOTOPBIX BbINOJHUJ YcTaHOBKY Oracle Database XE, a
3aTeM OTKPOUTE OKHO KOMaHJHOW CTPOKH.

e [loa Linux: 3anycTuTe TepMHUHAJBbHYIO CECCUI0 U BOUUTe Ha cepBep Oracle
Database XE noj yyeTHOM 3anuchlo oracle.

[Tog Linux ybeauTech, YTO NepeMeHHble OKPY>KeHHS HACTPOEHbI B COOTBETCTBUHU C
UHCTPYKLUMAMU B "YCcTaHOBKA NepeMeHHbIX OKpYKeHUd Ha miaTdopMe Linux".

B npursiamieHMM KOMaHAHOM CTPOKHU 3a/jlaiTe KOMaH/ly B COOTBETCTBHUH C
ONepallMOHHOM CUCTEMOM AJi CO3/IaHUS KaTaJlora, B KOTOPbIU OyyT NOMeLleHbl
daibl sKcnopTa:

[Tog Windows:

MKDIR c:\oraclexe\app\tmp

ITox Linux:

mkdir /usr/lib/oracle/xe/tmp

3anyctute koMaHHY10 cTpoKy SQL (SQL*Plus) u BoiiauTe noy,
noJsib3oBaTtesieM SYSTEM c nomouibio ciefytoneid KoMaH/bl:
sqlplus SYSTEM/password

rae password - 3TO MapoJib, KOTOPbIH ObLJI 3a/jaH /1Sl Y4€THBIX
3anuceid SYS u SYSTEM Bo Bpems yctaHoBKU (Windows) nin KOHPUTyprUpOBaHUs
(Linux) Oracle Database XE.

B npursameHnuu koMmaHAHOU cTpoku SQL BBeguTe cieayrolyue KOMaH/bl 1
CO3/IaHUs 00'beKTA KaTaJiora, Ha3aganHoro dmpdir ajs KaTasora tmp, KOTOpbIH BbI
TOJIBKO YTO CO3/1aJIY, Y [IJIS1 BbIJAYM NPaB JIJIsl YTEHUS U 3allMCH Ha HEro i
noJsib3oBaTess HR.

[Toxg Windows:

CREATE OR REPLACE DIRECTORY dmpdir AS 'c:\oraclexe\app\tmp’;
GRANT READ,WRITE ON DIRECTORY dmpdir TO hr;

ITog Linux:

CREATE OR REPLACE DIRECTORY dmpdir AS '/usr/lib/oracle/xe/tmp’;
GRANT READ,WRITE ON DIRECTORY dmpdir TO hr;

BoimosinuTe 3Kcnopt cxembl HR B daiin gamna, HasBanHbIi SChema.dmp ¢ nomouibio
cJefyrolieil KOMaH/Abl B IPUTJIallleHUU KOMaHAHOW CTPOKU ONEePalMOHHON CUCTEMbI:

expdp SYSTEM/password SCHEMAS=hr DIRECTORY=dmpdir
DUMPFILE=schema.dmp LOGFILE=expschema.log
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10.

rae password - aTo maposb nojib3oBarenst SYSTEM.

Bo BpeMs1 BBINIOJIHEHHS Ollepally 3KCIOPTa OYAYT MOSBJISTHCS COOOIIEHHS, aHaJIOTHYHbIE
(o) (31474 0) 119706

Export: Release 10.2.0.1.0 - Production on Tuesday, 13 December, 2005 11:48:01
Copyright (c) 2003, 2005, Oracle. All rights reserved.

Connected to: Oracle Database 10g Express Edition Release 10.2.0.1.0 - Production
Starting "SYSTEM"."SYS_EXPORT_SCHEMA _01": SYSTEM/*****#***x
SCHEMAS=hr

DIRECTORY=dmpdir DUMPFILE=schema.dmp LOGFILE=expschema.log
Estimate in progress using BLOCKS method...
Processing object type SCHEMA _EXPORT/TABLE/TABLE_DATA
Total estimation using BLOCKS method: 448 KB
Processing object type SCHEMA _EXPORT/USER
Processing object type SCHEMA_EXPORT/SYSTEM_GRANT
Processing object type SCHEMA _EXPORT/ROLE_GRANT
Processing object type SCHEMA_EXPORT/DEFAULT_ROLE
Processing object type SCHEMA _EXPORT/TABLESPACE_QUOTA
Processing object type SCHEMA_EXPORT/PRE_SCHEMA/PROCACT_SCHEMA
Processing object type SCHEMA EXPORT/SEQUENCE/SEQUENCE
Processing object type SCHEMA_EXPORT/TABLE/TABLE
Processing object type SCHEMA _EXPORT/TABLE/INDEX/INDEX
Processing object type SCHEMA_EXPORT/TABLE/CONSTRAINT/CONSTRAINT
Processing object type
SCHEMA EXPORT/TABLE/INDEX/STATISTICS/INDEX_STATISTICS
Processing object type SCHEMA _EXPORT/TABLE/COMMENT
Processing object type SCHEMA_EXPORT/PROCEDURE/PROCEDURE
Processing object type SCHEMA_EXPORT/PROCEDURE/ALTER_PROCEDURE
Processing object type SCHEMA_EXPORT/VIEW/VIEW
Processing object type
SCHEMA EXPORT/TABLE/CONSTRAINT/REF_CONSTRAINT
Processing object type SCHEMA _EXPORT/TABLE/TRIGGER
Processing object type
SCHEMA_EXPORT/TABLE/STATISTICS/TABLE_STATISTICS

.. exported "HR"."COUNTRIES" 6.093 KB  25rows
.. exported "HR"."DEPARTMENTS" 6.640 KB 27 rows
.. exported "HR"."EMPLOYEES" 15.77 KB 107 rows
.. exported "HR"."JOBS" 6.609 KB 19 rows
.. exported "HR"."JOB_HISTORY™ 6.585 KB 10 rows
.. exported "HR"."LOCATIONS" 7.710 KB 23 rows

. exported "HR"."REGIONS" 5296 KB 4 rows

Master table "SYSTEM"."SYS_EXPORT_SCHEMA 01" successfully loaded/unloaded

KEAAAEAAAAAAAAAAAAAAXAAAAAAAAAAAAAIAAAAAAAAAAAAAAhAArhhkhhkhkhhkhkihhkihhihiiiiiikx

*kkhkhkhkik

Dump file set for SYSTEM.SYS_EXPORT_SCHEMA 01 is:
C:\ORACLEXE\APP\TMP\SCHEMA.DMP
Job "SYSTEM"."SYS_EXPORT_SCHEMA_01" successfully completed at 11:48:46



11.

B karasior dmpdir 6yayT 3anucanbl daitib Schema.dmp u expschema.log.

BeinosinuTe UMNopT daiia gamna schema.dmp B apyryo cxemy, Ha atoT pas 8 HRDEV.
BbI Bocniosib3yetech napamerpoMm REMAP SCHEMA nssa ykazaHust TOT0, 9T0 06'bEKThI
JIOJDKHBI ObITh UMIIOPTUPOBAHBI B CXEMY, OTJIMYHYIO OT UCXOAHOU. Tak KakK yueTHOH
zanucu HRDEV eie He cymiecTByeT, TO B poliecce KMIIOPTa OHa OYZEeT co3AaHa
aBTOMaTHYeCKH. B 3TOM nprMepe Bbl UMIIOPTUPYETE BCE 3a UCKIIOYEHHEM OTPaHUYEHHUH,
CChIJIOYHBIX OTPaHUYEHHUI U MHAEKCOB. Eciii Ta6.iuia ye CyIlecTByeT, TO OHa Gy 1eT
3aMeHeHa TabJsulel u3 dailia skcrnopra.

B npurnameHuyd KOMaHJHOM CTPOKHU ONlePALlUOHHOU CUCTEMBI BBEJJUTE CJEAYIOILYIO
KOMaHJAy:

impdp SYSTEM/password SCHEMAS=hr DIRECTORY =dmpdir
DUMPFILE=schema.dmp
REMAP_SCHEMA-=hr:hrdev EXCLUDE=constraint, ref_constraint, index
TABLE_EXISTS_ACTION=replace LOGFILE=impschema.log

rje password - 3To napoJib nosibzoBatesst SYSTEM.

B npouecce onepanuu uMnopTa 6yAyT MOSIBASATHCS COOOLLEHNS, aHAJIOTUUHbIE
caeiyoIuM (3T CooBIEeH s TakxKe 6yyT coxpaHeHbl B dpaitie impschema.log B
kartasore dmpdir):

Import: Release 10.2.0.1.0 - Production on Tuesday, 13 December, 2005 11:49:29
Copyright (c) 2003, 2005, Oracle. All rights reserved.

Connected to: Oracle Database 10g Express Edition Release 10.2.0.1.0 - Production
Master table "SYSTEM"."SYS_IMPORT_SCHEMA _01" successfully loaded/unloaded
Starting "SYSTEM"."SYS_IMPORT_SCHEMA _01": SYSTEM/********
SCHEMAS=hr
DIRECTORY=dmpdir DUMPFILE=schema.dmp REMAP_SCHEMA=hr:hrdev
EXCLUDE=constraint, ref_constraint, index TABLE_EXISTS_ACTION=replace
LOGFILE=impschema.log
Processing object type SCHEMA_EXPORT/USER
Processing object type SCHEMA EXPORT/SYSTEM_GRANT
Processing object type SCHEMA_EXPORT/ROLE_GRANT
Processing object type SCHEMA _EXPORT/DEFAULT_ROLE
Processing object type SCHEMA_EXPORT/TABLESPACE_QUOTA
Processing object type SCHEMA EXPORT/PRE_SCHEMA/PROCACT_SCHEMA
Processing object type SCHEMA_EXPORT/SEQUENCE/SEQUENCE
Processing object type SCHEMA_EXPORT/TABLE/TABLE
Processing object type SCHEMA_EXPORT/TABLE/TABLE_DATA

.. imported "HRDEV"."COUNTRIES" 6.093 KB 25 rows
.. imported "HRDEV"."DEPARTMENTS" 6.640 KB 27 rows
.. imported "HRDEV"."EMPLOYEES" 15.77 KB 107 rows
.. imported "HRDEV"."JOBS" 6.609 KB 19 rows
.. imported "HRDEV"."JOB_HISTORY" 6.585 KB 10 rows

. imported "HRDEV"."LOCATIONS" 7.710 KB 23 rows

. imported "HRDEV"."REGIONS" 5.296 KB 4rows



12.

13.
14.

Processing object type SCHEMA_EXPORT/TABLE/COMMENT

Processing object type SCHEMA_EXPORT/PROCEDURE/PROCEDURE
Processing object type SCHEMA_EXPORT/PROCEDURE/ALTER_PROCEDURE
Processing object type SCHEMA_EXPORT/VIEW/VIEW

Processing object type SCHEMA_EXPORT/TABLE/TRIGGER

Processing object type

SCHEMA EXPORT/TABLE/STATISTICS/TABLE_STATISTICS

Job "SYSTEM"."SYS_IMPORT_SCHEMA 01" successfully completed at 11:49:49

Teneps cxema HRDEV nonosinuTcst ;anHbiMU U3 cxeMbl HR.

[IprcBoiiTE MapoJib TOJBKO YTO CO3IaHHOM MMOJIb30BaTEeAbCKOM yyeTHOM 3anucu HRDEV.
YTOoG6BI Cie/IaTh 3TO, 3aMyCTUTE KOMaH/HYI0 CTPOKY SQL ¥ MOJK/IH0YHUTECD MO/,
noJsib3oBaTtesieM SYSTEM (kak Bbl 3T0 Zie/1ad Ha 3Tare 4), Hoc/ie 4ero B IpUIJIalleHuH
SQL BBeauTe caeaywomuyio komanay ALTER USER:

ALTER USER hrdev IDENTIFIED BY hrdev;

JToM KOMaH/[0M 6y/jeT HasHadeH napoJb hrdev.

Tenepb Bbl MOxeTe pa6oTaTh B cxeMe HRDEV, He 3aTparuBas naHHbIX B pa6oyei
cxeme HR.



