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BBegenne B Oracle H

HacTosamee moco6ue mojAroToBJEHO HAa OCHOBE MaTepuaiob cuernkypca «Bwsepenme B Oracle»,
IIpoYNTAaHHOTO aBTOpoM Ha Kadenpe ACBK daxyipTeTa BoraucanTelbHOM MaTEMATHKA U KUOep-
HeTnkn MockoBckoro I'ocymapcTseHHoro YaupepcuteTa uM. M. B. JIJoMoHOCOBa B paMKax cHen-
cemnHapa «O6bEKTHO-OPUEHTUPOBAHHbIE IIPOTPAMMHbBIE 000J0YKH>» 110]] PYKOBOJCTBOM JIOIICHTA
I'ynasesa A. B.

IToco6ue coepsKUT KpaTKOe ONMCAaHNE OCHOBHBIX Bo3MoskHOCTeil Oracle 8i, mpnuem Bech Ma-
Tepual cupaseaans u 1t Oracle 7., ecin o6paTHOE He OTOBOPEHO ABHO. OCHOBHOM YIOp CAE/IAH
HAa IIPOCTOTY N KPATKOCTh M3J0keHUA. O0beM MaTepuaja JOCTaTOUYEH JII TOTO, YTOOBI OCBOUB-
mMii ero OpUEHTUPOBAJICH B BOZMOKHOCTAX Oracle 1 MOT BKJIIOYATHCA B Pa3paboTKY IPUJIOKEHNUI,
obpamaAch B CJaydae HEOOXOJMMOCTH K (pUpPMEHHOIl JOKyMeHTanuu. Bce IpuMephI 3alIpoCOB,
I pUBEJICHHBIEC B TEKCTE, IPOBEPEHBI U PabOTaIOT.

IToco6ue He MOKET CUNTAThCA IOJHOIEHHBIM YueOHuKoM 1o Oracle — 3a kajpoM HaMepEeHHO
OCTaBJCHBI MHOI'ME Benmmy. B wacTHOCTH, MOcOOUE HE COJEPKUT MaTEepHalJa O TaKUX CTPYKTypax
yIpaBJcHIsA IaMATHIO, KaK KJacTepsl (clusters), MHOroceKnMoHHbIe TabauIb! (partitioned tables)
1 MOMEHTaIbHBIE Kolluu (snapshots), o pabote ¢ 6oipmmmu oobexkTamu (LOBs), o Hepersanuon-
HbIX pacmupeHnsax Oracle 8, TakMX Kak HEeCKaJgpHbIC IOJA TaOAMUI| 1 OOBEKTHBIC PACIMPEHUS
PL/SQL.

CBs13aTBCSI C ABTOPOM MOSKHO IO ajpecy vkomarov@yandex.ru.

IToab3yach caygaeM, X0dy BbIPa3UTh OJarojapHocTh IloTanosy B. B. 3a nennble 3amMmeuaHus n
JIOTIOJIHEHN A, BLICKA3aHHBIC UM II0CJI€ IPOYTEHN IIEPBOTO BapUaHTa PYKOIIMCH, a TaK/Ke BCEM MO-
unM xoJuteraM 1o OCAO «MHroccTpax», IepeiaBImUX MHE YaCTHIKY CBOETO 6OTATOTO OIBITA.

OtnenpHoe cnacn6o Porosy E. B., mpojenasmeMy orpoMHYI0 paboTy IO peJJaKTUPOBAHUIO PY-
KOIIMCH 1 TPOBEPKE IPUBEICHHBIX IIPUMEPOB KOJIA.
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OCHOBHbIE NOHATUA

B smoit enase uznodcenst ocnogHvle NOHAMUS, KOMOPble wacmo 6y0ym ynompebasmocs 6 nocieoyouux
aaasax. IIpednosazaemcs, wmo wumamens 3naxom ¢ nowsmusmu meopuu b/, maxumu xax omrouenue
(relation), cmpoxa (row), cmoabey (column). Ecau smo ne max, cosemyem obpamumuvcs x xnueam [1]
uau [2].

YcraHoBKa Oracle

Oracle Server (B ganbneiimem Oracle) — k1accuueckas pendanuonHasa CYDB/[ B apxurtekTtype
xaneHT-cepsep. Ilpasaa, Oracle 8i npno6pen MHorue (pyHKINUM, HE CBOMCTBEHHbIE PEJANMOHHON
CYB/l, onnako B HACTOSIIEN KHUTE 3TH (PYHKIIUN HE pacCMaTPUBAIOTCH.

YctaHoBKa cepeepHoro Mo

YcranoBka cepsepa Oracle He 10/KHA BbI3BaTh Ipo6ieM. B kopae CD-ROM HaxoauTca daiia
setup.exe, 3amyckaromuii Oracle Universal Installer — mporpaMmy, ycTaHaBIMBAIOMIYIO IIPOJYKTBI
Oracle n Bepymyio CO6CTBEHHBII peeCTpP YCTAHOBJICHHBIX IIPOJYKTOB. YCTAaHOBKA CepBepa 3aHUMa-
et or 600 M no 1,3 T Ha >kecTkoM AmcKe. 1IpH ycTaHOBKE MOYKHO BBIOPATH OJHY U3 CTAHAAPTHBIX
KoH(purypamnuii yctanosku (typical miu minimal) nim gBHO yKka3aTb HEOOXOJUMBIE KOMIIOHEHTBI.

ITocae kommposanud (pailloB Ha AMCK 3aIYCTATCA IPOIPaMMBbI KOH(puryparun cepsepa — Net 8
Configuration Assistant u Database Configuration Assistant.

Net 8 (B 60osee panHux Bepcuax SQL*Net) — komnonenT Oracle, oTBevaomuii 3a KOMMYHUKA-
U MEXY KIMEHTOM 1 cepbepoM. OH CKPBIBAET OT IPUKJIAJHBIX IIPOTPAMM MCIIOJb3yeMbIe CeTe-
BbI€ TPOTOKOJIBL 110 yMosanmio Net 8 pa6oTtaet ¢ nporokojamu TCP /IP u Named pipes, HO J0-
HOJHUTEJILHO MOYKHO YCTAHOBHUTDL IOJUIEPKKY MHOKECTBA JIPYTUX IPOTOKOJIOB, HAIIPUMED,
IPX/SPX.

Net 8 Configuration Assistant 1mo3poJsAeT CKOH(pUIYpUpPOBaTh JucTeHepsl (listeners) — mpo-
IECChI, TPUHUMAIONTHE [T0J1h30BaTEILCKIE 00 paIeHnsa U coeJnHaonue ux ¢ ceppepom b/l Ecan
OTKJIIOUUTD JHUCTEHEPDI, TO cepBep OYyJEeT IPOJ0JKATE OOCIY;KABATD YKE YCTAHOBJICHHBIE COE/U-
HEHMA, HO YCTAHOBUTDL HOBOE COE/IMHEHME Oy/1eT HEBO3MOKHO. I 10CKOIbKY JIMCTEHEPDI yCTAHABIN-
BAlOTCA KaK OT/eJbHbIE CIy:kO0bI Windows, UX OTKJIIOUEHHEM MOKHO I10Jb30BAThCH, YTOODI 3alIpe-
TUTD II0Jb30BaTe]AM OOpamaThCd K cepBepy B apapuiiHoi cutyanun. IIpasja, 114 5Toii neam ecThb
U peryadapHblit Mexaau3M Oracle — cnennaibable ceccun (restricted sessions).

Database Configuration Assistant mospojgeT cosjaTh 3k3eMiigp Oracle. Dk3eMILIAPOM
(instance) Ha3BIBAETCA COBOKYIIHOCTH IIPOIECCOB M OOMMX O6JACTeil maMATH, O0CIy;KMBAIOMIMX
B/l. Ha onHOM cepBepe MOsKeT OBITH 3allyIEHO HECKOJBKO 3k3eMILIgpos Oracle, Ho HeoGxoan-
MOCTb B TOM BO3HHUKAET KpaliHe pe/iko. KpoMme Toro, B pacpe/ieIeHHbIX cucTeMax ojHy b/ moryr
OOGCIY;KIUBATbh HECKOJBKO SK3EMILIAPOB, 3AIIYIICHHBIX HA PA3HBIX CEpBEpax.

ITpu cozpanny sK3eMILIApa BaM IPUAECTCA OTBETUTH HA HECKOJBKO BOIIPOCOB. VIMA 3K3eMILIA-
Pa — BJIHSAET TOJBKO HAa HACTPOMKY KIMEHTCKUX IIPOIPaMM, TPAJUIMOHHO SK3EMILIAP HA3BIBAIOT
ORCL. KoimuecTBo IoJab30BaTelei — OT 3TOTO 3aBUCUT KOH(UIYpanUs IIpolecca-cepbepa (IIpo-
Iecca, HEIOCPEACTBEHHO OO0CIY;KABAIOMEIO KJIMEHTCKUE 3alPOCHI): €CJAM I0Jb30BaTeleil MEeHb
mie 15, To /19 KasKA0ro KJIMEHTCKOTO COeJMHEHNs OyJeT CO3/laBaThCA CBOM OOCHY;KUBAIONMII 110-
TOK, B IIPOTUBHOM CJIy4a€ OJIMH IIOTOK OyJeT 00CAy;KUBAaTh HECKOJIbKO coejuHeHnii. ITocie aToro
Database Configuration Assistant IIpeJiJIoKUT HapaMeTPhI CO3/laBa€MbIX JMCKOBBIX (aitaos. ITapa-
METPBI 10 YMOJYAHUIO BIIOJIHE PaGOTOCIHOCOOHBI, a KOH(MUIYPUPOBAaHUE IIAPAMETPOB JUCKOBOI
IaMATH BBIXOJUT 32 paMKM HacTodmel kKHUIn. Ilpomecc co3laHns dK3eMILIApa 3aHUMAET JOCTA-
TOYHO MHOI'O BPEMEHH U CUJILHO 3ABUCUT OT CKOPOCTH JIMCKOB K 00'beMa OIlepaTUBHOII ITaMATH.

ITocse okoHYAaHMSA 3TOM IPONEYPhI CEPBEP TOTOB K padoTe. MHCTALIATOP CO3/JaeT HECKOJIBKO
cayx6 (service) Windows. Jlnsg pabGoTel cepBepa HEOOXOAUMBI TOJBKO JBEe U3 HUX —
Or acl eOr aHonme8TNSLI st ener (mpomecc-IucTeHEP;, UM COCTOUT U3 UMEHU JIUCTEHEPA, 3aJaBae-
Moro Ipu yctaHoBke, u cydgdguxrca TNSLi st ener ) u Or acl eSer vi ceORCL (1ponecc-cepsep; COCTO-
nT n3 npedurca Or acl eSer vi ce 1 UMEHHU dK3EMILIAPA).

YcraHoBKa kKaveHTtckoro Mo

KimenTtckoe mporpaMMHOE OGECICUCHHE YCTAHABIMBACTCS C TOTO K€ KOMIAKT-IUCKA, 9TO U
cepsep, npu nomoum Oracle Universal Installer u 3aunmaeT, B 3aBUCHMOCTH OT BapHaHTa yCTa-
HOoBKH, OT 30 10 100 Mera6aiiT. EJMHCTBEHHBIM HEOOXOAUMBIM JJII CBSI3U C CEPBEPOM KOMIIOHEH-
ToM siBasgeTcsa Net 8 — ceteBoit nnTepdeiic Oracle. Kpome Hero ycraHaplInBaeTCs Java-MaIIlHA,
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HEOOXOAMMad /A 3allyCKa YTHJINT HACTPOITKM, NCIOJb3YIOmMX Ipaguuecknii narepgeiic. Taxxe
MOryT 6bITb ycTaHOBJIEHDBI SQL*Plus — koncosb B/I, SDK — 3arososku OCI (Oracle Call Interface),
Application Wizard g Visual C++ u ap. Eciu koMnpioTep 6YJeT UCIOJIb30BaThCA KaK padodee Me-
cTo agMuHUCcTpaTopa b/, To ycTaHaBAMBAIOTCA TaK/Ke YTUJINTHI IMIHUCTPUPOBAHNU .

ITocae ycranopkn kanenTckoro IO Heo6XoanMMo co3jaTh NcepJjoHNM (alias) — MMEHOBAHHDIN
Ha0oP apaMeTpOB, ONMCHIBAIONMIT KOHKpeTHOE coenHenne. Hanpumep, 11 COeJUHEHN C cep-
BepoM 1o npotokosy TCP/IP caeayer ykazatp IP-axpec ceppepa (cioBecHbI mim mudposoil),
nopt (xak npasuio, 1521) n numd sx3eminisgpa (kak npasuiao, ORCL). Jlng ypasieHns ICEBIOHN-
MaMmu ucnob3yetcs yruauTa Net 8 Easy Config, Bxojsmas B KoMILIEKT KneHTckoro 110. Mudop-
Manus O ICEBJOHUMAX XPAHUTCS B TEKCTOBOM paitie netS\admin\insnames.ora 1 MOKeT OBITh H3Me-
HEHa B JIIOOOM TEKCTOBOM pPeJAKTOPE.

Cpasy ke 1mocJjie yCTaHOBKM KJaneHTcKoro 11O mesecoo6pas3HO BBIIOJHATL HACTPOIKY HaIo-
HAJIbHBIX ITIAPAMETPOB:

B NLS_LANG — g3bIK COOOMEHMII cepBepa U KoJloBasd CTPAaHUIA, B KOTOPOIi cepBep IepejaeT

KJUEHTY cUMBOJbHBIE (char, varchar2 u long) nanneie. ®opmaT 3HaUeHNA 3TOI IEePEMEHHOM

TaKOB:

Azbik_Teppuropra. KonosaaCrpaHulia

s Poccun Oracle o ymosrganuio ctaBut RUSSI AN_Cl S. CL8MBW N1251, T. e. coobmeHns
BBIAIOTCA HA PYCCKOM $I3BIKE, a4 CUMBOJIBHBIC JJAHHBIE IIEPEAIOTCA B KOI0BOIT cTpanune 1251.
TTo/HBIf CIMCOK 0GO3HAYEHUIT I3BIKOB U KOJOBBIX CTPAHHIT MOKHO HaitTh B [6]'. Ecaun Bam mo
KaKUM-I100 IIpUYNHAM yl00HEE YUTAaTh COOOIMEHNs cepBepa U 0003HAYATh MECAIDI, JHU HE-
Jeld  UT.I.  NO-aHIJIMICKMA,  YCTAHOBUTE  3HAUEHHME  DTolf  IIepeMeHHOi B
AVERI CAN_AMERI CA. CL8VBW N1251. B nagpHENHnmMxX IpuMepax Ipe/IoIaracTcsi IMCHHO TaKast
YCTAaHOBKA. 3aMeTbTe, YTO HACTPOMKH A3bIKA, TEPPUTOPUM 1 KOJOBOI CTPAHUIIBI HE 3aBUCAT
Jpyr oT Apyra. Bnosne nonyctnmo, HanpuMmep, 3HadycHne AVERI CAN_CI S. CL8MBW N1251;

B NLS_DATE FORMAT — ¢opmaT JaTbl 10 yMoJ4aHUIO. Ecn He 3ajaBaTh 3TOT IapaMeTp, TO
€ro 3HAaY€HHE COOTBETCTBYET TEPPUTOPUH, 3alaHHOI mapameTpoM NLS LANG. /g teppu-
Topuu “CIS” Oracle yctanasamuBaeT popMaT o yMoJdaHuio ' dd. mnmrr', a jasd TeppuTOopuu
“AMERICA” — ' dd-non-rr', T.e. ABe nugpbl 0603HAYAIOT I'0Ji TEKYIIETO, CAEAYOMEIO MIN
npeJpiymero crojetua (cM. riaasy «OnpejeieHne JaHHBIX»). PexoMeHpyeTcs yCTaHOBUTD
dopmar' dd- mon-yyyy' mwim' dd. mm yyyy' (roj yKaspIBaeTcCsl YeTBIPbM nudpamu).

ITU U ipyrue IepeMEHHbIE XpaHATcd B peecTpe Windows Kak CUMBOJIbHbIE 3HAUCHM A KJII0Ya

HKEY_LOCAL_MACHI NE\ SOFTWARE\ ORACLE\ HOVEO

Komanpoii al ter sessi on MOKHO U3MEHATh HAIMOHAIbHBIE HACTPOMKH JJIS1 OTJE/IbHBIX CEeC-
cHuil, a TOCMOTPETh HACTPOIKH TEKYyIIeil cecCU MOYKHO IIPU IIOMOIMY CICTEMHOIO IIpECTaBICHU
VSNLS PARAMETERS:

select * from VSNLS PARAMETERS

dusmnuyeckan opraHusauusa AaHHbIX

ITpu cospamnu sk3eMiuigpa Oracle cozpaer daiiibl 111 XpaHeHHsd JaHHbBIX. OJMH M He-
CKOJIBKO (paitloB 00pa3yioT TabGJIMIHOE MPOCTPAHCTBO (tablespace). AiMuHMCTpaTOp MOKET 062
BUTD (paiis K TaGJUIHOMY IIPOCTPAHCTBY MU II€PEUMEHOBATDb CYMECTBYomuil aitn (B T. 9. ¢ 1e-
pEHOCOM Ha JPYroii AUCK). YIIPaBIATh pa3MemeHIeM 00 beKTOB MOKHO B TaGIMYHBIX IIPOCTPAHCT-
Bax, HO He B (hail1ax.

Oracle jo/pKeH UMETb KaK MHHHMYM OJHO TabGJu4HOe IpocTpaHcTBo — SYSTEM, B KoTOpOM
XPAaHHUTCA CJOBAphb JaHHBIX. KpoMe Hero Ipu Co3JaHUHU 3K3eMILIApa CO3JAI0TCSI IPOCTPAHCTBA
TEMP (n151 BpeMeHHBIX 060beKTOB), RBS (111 cermenToB oTkaTa), USERS (1714 oIb30BaTEIBCKUX
Ta6aun) u INDX (11 mHIEeKCOB).

CioBapb JaHHBIX — 5TO HaOOp Ta6JUI, B KOTOPBIX XpPaHUTCSA MHGpOPMALU O MOJIb30BaTE/b
CKIX OOBeKTaX. VM3MeHSITh JaHHbIE B 3THX TabJUIaxX MOKHO Tojabko KoMmamaamMum DDL (Data
Definition Language) n koMaH1aMu ypasjieHHs cepBepoM. /L1 60Jiee HarIsAHOTO OTOO payKeHN
cJoBaps JAHHBIX CYIECTBYIOT CIIEIIUAIbHBIE IIPEACTABICHUS, HAaUNHAIoIecs ¢ npedukxcos USER
(oObexTHI Tekymero moJb3oBatend), ALL_ (Bce o0bekTel) min DBA  (0OBbEKTHI, IIPUHAJJIEIKAIUE
agMuHHCTpaTopaM). Hanpumep, nosydnTs nHPOPMAIMIO O CBOUX TA0IMIAX MOYKHO IIOJY4UTh U3
npexacrasieansa USER TABLES, nadgopManuio o60 BCeX MOJIb30BaTEIbCKUX Tab/HIaX — U3 Ipe]-

! lipyrue pycckue kofosbie cTpanuin — RUSPCS66 («ansrepratuBHas» koguposka DOS, 866 kogosas cTpa-
uauna), CL8ISO8859P5 (1SO-8859-5) u CLSKOISR (KOU-8). Bce onu ogHo6alTOBBIE U BKJIIOYAIOT B ce6s Ha-
60op ASCII.
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ctrapieHusd ALL_TABLES, a nHpopManuio o CUCTEMHBIX TabJUIaX, B KOTOPBIX XPAaHUTCHA CAOBaphb
JAHHBIX, — U3 IpejcTasieHus: DBA TABLES. MuapopManusg o IpaBulax meJOCTHOCTH AOCTYIHA de-
pes upeacrapiaenue USER_CONSTRAI NTS, a MCXO/IHbIE TEKCTBI XPAHUMBIX IPONENYP — YEPES MPE-
crapjaenne USER_SOURCE. KpoMe Toro, B Oracle cymecTByIOT IIpe/ICTaBJIEHU, Yepe3 KOTOPhIE JJOC-
TyIIHA JJUHAMI9eCKasd MH(pOPMaIusa o TEKYINEM COCTOSTHIN Cepbepa — UX NMEHA HaunHAoTCA ¢ V.
Hanpumep, mu@opManuio 06 OTKPBITBIX CECCHUAX MOYKHO IOJYYUTh dYepes IpejiCTaBlIeHUe
V$SESSI ON. ITo yMo9aHIIO IOJIB30BATENb HE UMEET IIpaBa YUTAaTh IPEACTABICHNASA, HAUMHAIOMIIC-
ca ¢ DBA_ u V3. bosee noapo6Hyio nHGOPMAIMIO O CUCTEMHBIX IIPEJCTABJICHUAX MOKHO HaliTh
B[7].

Bce Tabimunble mpocTpaHcTBa (U (paiiibl) pasneseHsl Ha 6/10ku. Pasmep 6/10ka 3agaeTcs npu
co3faHuy 3Kk3eMILIApa. OH KpaTeH pazMepy 6J10Ka OIIEpaliMOHHOIl CUCTEMBI M IMEET OTpaHUYCHUE
ceepxy. Ilpm pacmmpeHnn oOBEKTOB JMCKOBasg NIAMATH IIOJ, HUX BbIACAACTCA JKCTEHTAMU
(extent) — HaGopamMu HoAps HUAymHUX O0J0koB. HaGop >KCTEHTOB HA3bIBA€TCSI CETMEHTOM
(segment). /lna Ka:x10r0 00BEKTA BbleAdeTCd OJUH ceIrMeHT. CerMeHThI PacTyT, HO caMu co0oit
HE YMEHbIMAI0TCA. Ecan, Hanpumep, 13 TabJIUnbl yaJleHO MHOTO CTPOK, TO (PM3MYECKU OHA OYAeT
3aHIMATDL CTOJIBKO K€ MECTa, CKOJBKO J0 yAajseHnsd. OcBoOOUTh 3aHIMAEMOE €10 MECTO MOZKHO
an60 ynaams Tabauny (drop tabl e), 6o ynaams Bce jaHHbIe TadauIpl (truncat e tabl e), 6o
I PUHYIUTEIHHO OCBOOOJMB  HEHCIIOJb3yeMOE  IPOCTPAHCTBO (alter table
deal | ocate unused). B nocienneM ciydae 6yayT oCBOGOIKAEHDI TOJIBKO T€ DKCTEHTBI, B KOTOPBIX
HET HU OJIHOII CTPOKM.

B Oracle cymecTByeT 4 BujJa CEIMEHTOB — CEIMEHTBI JAHHBIX (Ta0JIMIl), UHAEKCOB, OTKaTa U
BpPEMEHHBIE CETMEHTHI. BpeMEHHbIE CETMEHTDI UCHOb3YIOTCH JUII COPTUPOBKM JIAHHBIX IIPH BBI-
IIOJIHEHUM olleparuii create index n BHIOOPKE JAHHBIX, TpeOYyOMEeil COPTUPOBKN (C dppasamMm
order by, group by, union, distinct uap.). CermenTsr oTkata (rollback segment) ncroab3yoT-
€A L1 o6ecniedeHn s KOHKYPEHTHOTO JIOCTYIIA K JJAHHBIM.

Aoruyeckan opraHusauusa AaHHbIX

MoAb30BaTreAn U cxembl

Kasknas 6a3a JaHHBIX IMEET CIIICOK IoJb3oBaTeeil. Jia Toro, 4To6sI Ha4aTh paboTy, cepBep
JOJUKEeH MAEHTH(PUIIPOBATh Noab3osaTeas. B Oracle Bo3aMoskHO 1Ba cr1oco6a MieHTH(pUKAIIT —
IIpU IOMOIINM IapoJisi, XpaHuMoro B caMoM Oracle, 1160 IpU MOMOIY MEXAaHH3Ma aBTOPU3AIINH,
BCTPOEHHOTO B OIIEPAIIFIOHHYIO CHICTEMY.

Kaxnplil mojab3oBaTelb MOYKET XPAaHHUTb B 0a3e JAHHBIX CBOU OOBEKTHI — Tabiumbl (table),
npejactasleHud (view), nHAeKchI (index), XpaHuMbIe Iponeaypsl (stored programs) — IPOLEYPbI
(procedure), pyaxknun (function) n nakets! (package), CHHOHUMBI (Synonym), ocJae10BaTeIbHO-
cTH (sequence), TPUITEPHI (lrigger), a Takke THUIIBI (type), MOMEHTaIbHbIE KOoIInu (snapshot min
materialized view) n npyrue o6bexkTpl. COBOKYIIHOCTD BCEX OOBEKTOB, IPUHA/JIE/KAIINX 110JIb30Ba-
TeJIo, Ha3bIBaeTCs cXeMoii. M cxeMpbI coBIajaeT c MMEHEM II0JIb30BATE .

Ta6mmer — ocHoBHbBIE 31eMeHTHI b/[. B HUX (pr3ndyeckn HaXoAATCS BCe JaHHBIE OJIb30BATEA.

IlpeacTapiaenne — NpOEKIUA TAHHBIX, HAXOAANINXCS B OJHOII MM HECKOJIBKUX (PU3MIECKUX
TabJNNax WK JPYrux npejacTaslenuax. IIpencrasaenns cosnpaorcsa npu nomomu SQIL-3ampocos,
XPaHUMBIX B 6a3e JaHHbIX. [IpencTaBiennsa MOKHO NCIOIb30BATh MOYTH BE3JE, I/1€ UCIIOIb3YIOTCS
TAaOJINIbI.

Hujexce! — crenuajibHbIEe CTPYKTYPBI HA OCHOBE TAGJINII, CIyKAIUe I/ YCKOPEHNA AOCTyIa K
JaHHBIM. VHAEKCHI HIKAK HE BAUSIOT Ha (PYHKIMOHAJIBHOCTH, OHH MOTYT CO3/JaBaThCs U YHUUYTO-
JKaThCS MOJIb30BaTEIEM B JI060I1 MOMEHT, OJHAKO NPABUJILHO HOCTPOEHHBII MHAEKC MOJKET 3Ha-
YUTEIbHO YMEHBIIUTL BpPEMs BBIIOJHEHHNd 3ampoca. Kpome Toro, MHIEKCHI MCHOJIB3YIOTCA I
IO le pKaHM S TPABUJI IIEIOCTHOCTH.

XpaHuMBbIE IIPONEAYPHI — IPOTPAMMBI Ha ajaroputmuueckom aabike (PL/SQL, a B Oracle 8/ —
1 Java), KOTOpble XpaHATCS U BBIIOJIHAIOTCA Ha cepBepe. K XpaHUMBIM IponeaypaM OTHOCSTCS
nponenypsl, PYHKINN U MAKETHI, a TAKJKE TPUITEPBI — HPOIEAYPDI, BLIIOTHIEMbIE CEPBEPOM aB-
TOMATHYECKU NP HACTYIICHMH KAaKAX-TNOO COOBITHII, HAIpUMEp, IPH HU3MEHEHUHU JAHHBIX B
TA0JINIaX.

ITocrenoBaTeIbHOCTH — MEXaHH3M, IPEJIHA3HAYEHHBIN 111 I€HEPAallil YHHKAJIbHBIX 9HCE,
KOTOpPBIE MOTYT OBITh MCIIOJIBb30BAHbI IIPH CO3JAHMM IepBHYHOTO Kaoua. ITocienosaTeiabHoCTH
HUKAK HE CBSI3aHbI C TaGIMIAMHU, ITIOSTOMY OJHA H Ta K€ MOCJIEN0BAaTEIbHOCTb MOXET GBITDH HC-
I0JIb30BAHA /I TeHE P KJII0Ueil HECKOIBKIX Tab 1. Bce 3HaueHns, creHepupoBaHHBIE C I10-
MOINBIO IOCIEJ0BATEIBHOCTH, OYAYT Pa3IMIHBIMU, XOTS U HE 00513aTEIbHO UAYIUMH HOPSIA.

CHHOHUM — JOHOJHUTENbHOE M 06beKTa. CHHOHUMBI HCIIOJB3YIOTCS AJIS1 YIPOUIEHHUS KO-
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Manj SQL 11 MAaCKMPOBKH peajJbHOIO HMEHH, BJAJ€/IbIIa 1 MECTOHAXOXKIEHNT 00beKTa. CHHOHIMBI
OBIBAIOT YaCTHBIMU (private) n obmmmu (public). YacTHBIN CHHOHIM ABIAETCA OOBEKTOM CXEMBI,
06Nl JOCTYIIEH BCEM ITOJIB30BATEIEM U CO3AAETCA AAMUHUACTPATOPOM 6a3bl JaHHBIX. IIpnMepom
061IIero CHHOHIMA MOJKET CIy’KUTh dual .

ITomHOE NMA 06BEKTA COCTOUT U3 UMEHU CXEMBI, IMEHHU CaMOIo O6bEeKTA U, €CJII OOBEKT pac-
II0JIO’KEH Ha IPYTOM CepBepe, IMEHNU CepBepa:

schema. obj ect @dbl i nk

Hampnmep:
enpl oyee -- ob6wexT enployee B Texymelr cxeme
bank. course -- o6rexr course B cxeme bank
dicti.cities@srvl6 -- o6rexr Cities B cxeme dicti na cepeepe Srvié

B Oracle geiicTByeT ciepyiomee NpaBuIo pa3pemeHnst UMEH:

OOBEKT B TEKYIIEN CXEME;

JACTHBIA CUHOHIM,

OO CHHOHUM,

Jpyras cxeMma U IIOUCK B Hell 00 bEKTA [TOCJIE TOUKU.

Eciin B34TDb B KauecTse npuMepa ums di cti. cities, To cragana Oracle 6ygeT UCKaTb B TEKY-
meit cxeMe 0OBeKT (TabHILy, IpeAcTaBIeHIe, XPaHUMYIO IIponelypy, IakeT) ¢ uMmeHeM di cti ; ec-
JI1 TaKoil OO'bEKT He HallJieH, OyAeT UCKaTbCcsl cMHOHMM di Cti B Tekymell cxeMe; 3aTeM OYIET HC-
KaTbcd cuHOHMM di cti B cxeMe public; 3aTem OyneT uckarbca cxema di cti u B Heil — OGbEKT
cities.

00 o =

3awumra AaHHbIX

Kasxap1it moab3oBaTeb UIMEET CBOIl JIOMEH 3aIUThI — HA0OP XAPAKTEPUCTUK, OIPEACATIONIX
BO3MOSKHOCTH II0JIb30oBaTe . K 5THM XapakTepUCTHKaM OTHOCATCH KBOTBI M IPUBIJIECTHUN.

KBoTeI (qUOta) OIrpaHMYINBAIOT KOJIMYECTBO PECYPCOB, KOTOPHIE MOTYT HOTPEOIATLCS MOJb30-
BaTeseM. KBOTBI MOTYT OTpaHIYMBATDL UCIOJIb30BAaHUE JJUCKOBOIO IIPOCTPAHCTBA, KOJIMIECTBO O/l
HOBPEMEHHO OTKPbIBAEMBIX CE€CCHif, JVINTEIbHOCTb CECCUii, BpeMd IpocTos ceccuu. Kpome Toro,
MOKHO OI'PAHMYMTE IIPOIIECCOPHOE BpeMsA 1 KOJIMYECTBO Ollepannii BBojia,/BbIBO/IA KaK Ha YPOBHE
ceccun, Tak ¥ Ha YpOBHE KOMAH/IbI.

ITpusnaerun (privilege) — 5To npaBa Ha BBIIOJIHEHNE KOHKPETHBIX KoMaHu. [Tpusniaernn ne-
JATCA HAa OOBEKTHBIE U cUcTeMHbIe. CHUCTEMHbBIE IIPUBIJIETUM HO3BOJAIOT BBIIOJIHATD JeHCTBAA
HAJl 9K3EMILIAPOM (HalpuMep, COeJIMHUTLCA ¢ cepBepoM B/l T. €. co3aTh ceccuio) nian Hajl HEKO-
TOPBIM THUIIOM OOBEKTOB (HapUMep, co3jaBaTh Ta0auIpl). CcTeMHbIE TPUBWICTUN BBIJAIOTCS
aamuencTpaTopoM b/l. O6beKTHBIE TPUBUIECTUN IO3BOJAIOT BBIIOJHATHL KOHKPETHBIE JeHiCTBASA
HaJl KOHKPETHBIMA OO'bEKTAMM, HAIIpUMEP, BBIIOJIHATD IIPOIENYPY WU BBIOUPAThL CTPOKHU U3 Tab-
Junbl. OGbEeKTHBIE TPUBUJIEIUH BBIJAIOTCA BJIJICJAbIAMUA 3TUX 00bekTOB. /I oOpamennsa k 06b-
€KTY TpeOYIOTCHd OObEKTHBIE IPUBUJIETUN, BbIIAHHBIE HA 3TOT OOBEKT, WA CUCTEMHBIE IPUBUIIE-
I'MU Ha KJacc 00bekToB. Hanpumep, 4To6bI BBITIOJIHUTL HEKOTOPYIO IIPOIENYPY, HaJl0 NMETH 00D
exktHylo npusmilerno EXECUTE ma 5Ty npomeaypy WIM CHCTEMHYIO IIPUBUJIETHIO
EXECUTE ANY PROCEDURE.

151 6osee rtubkoro yipasieHus: npusmieruaMmu B Oracle cymecTsyoT poJn (role) — uMeHo-
BaHHbIE HAOOPBI IpUBMJIETHiA. [TpuBIIeTna MOKeT ObITh BbIJAHA KOHKPETHOMY II0Jb30BATENO, a
MOJKET — POJIH, KOTOPas, B CBOIO 09Yepe/ib, BbIAETCSA I0b30BATEIIO.

ITpu ycranobke Oracle cospaeTcss HAGOp IpeAolIpe/ieleHHBIX poJeit. IIpnu cos3janun HOBOro
nosb3oBatetss B Oracle 7.x HeoGxoamMo Bbiath eMy posin CONNECT (cospanme ceccuit) u
RESOURCE (cosganne o6bekToB). Oracle 8 Taxske cosjjaeT yka3aHHbIE POJIHM IIPUA YCTAHOBKE, O]
HAKO B CJIEJIYIOIUX BEPCUAX BO3MOKEH OTKA3 OT HUX.

KOHKYpPEeHTHbIN AOCTYN K AAHHbIM

KomaHabl, TpaH3aKuuu, ceccum

O6meHune 1oJbp30BaTe I ¢ CEpBepPOM IIpoucXoAuT 1pu nomomu komagg SQL u PL/SQL. Onna
I HECKOJIBKO KOMaHJ, OO0pa3yloT TPAH3AKIUIO (transaction) — HEJEINMYIO C TOYKI 3PEHUS BO3-
aeiicteus Ha b/ onmepanuio MaHUIYIMPOBAaHUA JaHHBIMH. JIN60 pe3ylIbTaThl BCEX KOMaH/, BXOAS-
XX B TPAH3AKIUIO, oTobpaxkaoTca B b/l, mb6o Bo3jeiicTue Bcex 5TUX KoManA Ha b/] moHOCTBIO
OTCYTCTBYeT. Ec/m kK MOMEHTY BBIITOTHEHMSI KOMAH/bl TPAH3aKIMs He GblIa OoTKpbITa, Oracle oT-
KpbIBA€T €€ aBTOMAaTHYeCKHd. TpaH3aknms MOKET ObIThb 3aBEpIIEHa SBHO C IIOMOIIBIO KOMaH]
YIpaBJIeHUs TPAH3AKIUAMU JUO0 HESBHO — B PE3yJIbTaTe BBHIIIOTHEHHSI HETPAH3AKIMOHHBIX KO-
MaH/,
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<1 .
COCZ[I/IHCHI/IC IIOJIB30OBATEJIAA C CEPBEPOM HA3bIBACTCA CECCUCU (SCSSIOH). 3a ceccuio moJb30Ba-
TEJIb MOJKET IIPOBECTU HOJb WIN GoJIbIIe TpaHS?lKI.[Hﬁ. IloabzoBaTean MokeT OJJHOBPEMEHHO OT-
KpbIBATH HECKOJIBKO CEeCCHI C OJJTHIIM 1 T€M JKC SK3CMILIJIIPOM, €CJIN Y HETO €CTb TaKasd IIPUBIJICT.

U30AAUUA TPAH3aKLUIA

CrangapT SQLI2 onpejienseT yeTblpe YPOBHA U30JAIMHN TpaH3aknuii. KX nmoapo6Hoe onuca-
HIE MOYKHO HailTu B [3] miau B [5].

B Oracle peannsopano jasa yposHs usosdanun — READ COMMITED u SERIALIZABLE. I1pu
ypobae READ COMMITED kxoMaHAa 9UTAET TOJIBKO TE€ JAHHDBIE, KOTOPbIE ObLIN 3a(pUKCHUPOBAHBI
(committed) kK MOMEHTy HadYaJa BBIIOJHEHUA KOMAH/BL BTopas KOoMaH/Aa B TOIl K€ TpPaH3aKIMU
MOJKEeT IIOJIyduTsh Apyroit pe3yanTatT. [Ipu yposue SERIALIZABLE Bce xoMaHABI BUJAT U3MEHEHNUH,
100 3aBepINEHHbIE K MOMEHTY Hadajla TPaH3aKIUU, J100 C/leJlaHHbIe B 3Toil Tpansakmun. Kpome
TOI'O, TPAH3AKIUA MOKeT ObITh IoMedeHAa Kak READ ONLY. Takas Tpansaknus OyleT BUIETD
TOJIBKO T€ M3MEHEHNUs, KOTOPbIE€ ObLIM 3aBEPIICHHI JI0 €€ HavaJa. Hu nmpmn kakux ycJoBUAX TpaH-
3aKIUA HE MOJKET YBUJIeTb U3MEHEHUs, CJCJaHHBbIE JPYroil He3aBepHICHHOI TpaH3aknueii, T.e.
ypobeHb READ UNCOMMITTED, pomyckaoomuil yreHue He3a(pUKCHPOBAHHBIX JAaHHBIX (dirty
read), B Oracle He nnogaeps;kxuBaeTcs.

AJIMIHHCTPATOpP 33/ja€T YPOBEHDb M30JIANNN II0 YMOJYAHMIO JUIA Beeit 6a3bl JaHHbIX. OJHAKO
IPOrPaMMHUCT MOKET U3MEHUTb YPOBEHDL M3OJIAIUN JIUI CECCUM U JjasKe I OTAEJbHON TpaH3aK-
197078

Ecin cepnainayemas TpaH3aKIUs IIBITA€TCA OOHOBUTDL MU YAQJIUTbH CTPOKHU, MOJAM(PUIIPO-
BaHHbIE JIPYTUMU TPAH3AKIUAMY, 3aKOHUMBINMMMUCS IIOCJIE €€ Hadajla, BOBHUKAeT OMMUOKa cepHa-
JIU3AIINL:

ORA-08177: can’'t serialize access for this transaction

MeToAbI U3OAAILLUU MOAL30BaTEeAEH

Jlg ob6ecnieueHns copMecTHOIT paGoThI ob3oBaTeaeit B Oracle npumMeHd0TCs 6JOKMPOBKA U
IO/IIEPFKKA HECKOJIBKIX BEPCHUI JAHHDIX.

BaokupoBka CTpOK IPOMCXOJUT aBTOMATUUECKN IIPU U3MEHEHNHN JIAHHBIX KOMaHJIaMH i nsert
updat e u del et e. Oracle HUKOI/Ja HE OCYIECTBIAET dCKAJAIUIO OJOKMPOBOK, T. €. CKOJBKO ObI
CTPOK HH 320JIOKMpOBaJa TPaH3AKIUA, 5TO HEe NPUBOJUT K MOHOIIOJBLHOMN OJIOKMPOBKE BCeit Tab-
aunel. TaGaumel IpU BBIIOJIHEHUN 3TUX Ollepamuil 6JI0OKUPYIOTCA B pasjeiasdeMoM (shared) pexn-
Me.

Komanasr DDL (Data Definition Language), Takue kak alter table, create procedure
U T. Ji. TaKKe 6JI0KUpPYIOT Tabmipl. Komanapr drop tabl enal ter tabl e TpeGyloT MOHOIIOIBHOI
6JIOKMPOBKU TaGJIUIIbL, T. €. BO BPEM BBIIIOJHEHNA 5TUX KOMAaH/, HU OJIHA JIpyTas CECCUs IOJIyIUTh
JoCTyl K Tabaune He MoskeT. KomaHjpl creat e procedure, create trigger uT. 1. 5JIOKHPYIOT B
pasjeasseMOM peXUME TalbJIUIbI, HCIOIb3YEMbIE B CO3/JaBacMbIX IIPOIEAypaxX WM TpUITepax, T. €.
Jpyrue TPAH3AKIMU MOIYT YATATh U U3MEHATD JAHHBIE B Tabaunax, Ho Oracle rapanTHpyeT, 9TO
CTPYKTypa TaGJIMI[ OCTAHETCHd HEM3MEHHON Ha IPOTSKEHUM BCETO BPEMEHU BBIIOJHEHUSA KOMaH-
AbL Ecam k MOMEHTY BbIIoJIHEHUA KoMaH/Abl DDL 6b11a oTkphITa Tpansaknusd, Oracle abToMaTge-
ckn uxcupyer ee. Ilocie Bomoanerns koMas/ el DDL Oracle Takske HoATBEPKJAeT TPAH3AKIIMIO.

Kpome aBromaTrueckux 6J10kupoBok, Oracle nospoigeT 6J10KApOBaTh OObEKTHI Bpy4IHYIO. [
0JIOKMPOBKI CTPOK MCHOJIb3YyeTcd KoMaHJa sel ect ¢ ¢pasoii for update, j14 610KMpPOBKN Tab-
Jum — xoMasja | ock t abl e. B 6oabmmHcTBe ciydaes pyaHas 6JI0OKHPOBKA JaHHBIX HE TpeOyeTcs.

O6paTuTe BHUMAHUE, YTO BBIOOPKA HE GJOKUPYET NPOUYUTAHHBIE CTPOKM, a4 M3BMEHEHHBIE JIaH-
HbIE IO-IIPEKHEMY JIOCTYIHBI JI YTEHUA B JPYIUX TPAaH3AKIUAX. TpaH3aknus >K1eT JAIb B TOM
cJayJae, ecJM OHA IbITAeTCd U3MEHUTh CTPOKY, U3MEHEHHYIO B JIpYroil He3aBepIICHHOH TpaH3aK-
nuyu. ATO JOCTUTAETCA IPU IIOMOIMM MEXAaHM3Ma, O0ECIIeYNBAIOMEIO HECKOIbKO BEPCHI OJHUX 1
TeX JKe JJAHHBIX.

s obecneuennsa Takoil nmeaoctHoctr Oracle mcmosb3yeT cermMeHTBI OoTkaTa (rollback
segment). IIpu pemosnennn koMana DML (Data Manipulation Language) n3MeHeHHnsl NUITYTCS
HeNocpeAcTBeHHO B b/, a cTapble Bepcun JaHHBIX BBITAJIKMBAIOTCA B CETMEHTBI OTKaTa. T paH3ak-
U (MM KOMAaH/bI, B 3aBUCMMOCTU OT YPOBHSA U30JIAIUN), HAYABNIMECSA PAHBIIE 3TONH KOMAaH/bI,
OYAYT YUTATh CTAPbIE BEPCUU U3 CETMEHTOB OTKaTa. B cilygae oTkaTa TpaH3aKIUM JAHHBIE U3 CET-
MEHTOB OTKaTa Oy/1yT IepeNCcaHbl OOpaTHO B 6a3y JaHHLIX. [I03TOMY OTKAT TpaH3aKIUN 3aHIMACT
IOYTHU CTOJBKO K€ BPEMEHH, CKOJBKO CaMa TPaH3AKIMA, B TO BpeMs KakK (pUKcarus TpaH3aKIUN
HPOUCXOJUT MPAKTUIECKA MITHOBEHHO, T. K. Ipu 3ToM Oracle TOJIbKO OTMEYaeT, 9YTO CETMEHTDI

1 " .
B nepesoge pupmennoit foxymenranuu no Oracle, omosnaerHoM ¢upmoint P/l TeX, ucnosssyeTca TepMuH
«CEaHC».
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OTKaTa JAaHHOM TpaH3akIuu 6oJplre He HY;KHbI. CerMeHThI OTKaTa OCBOOOKIAIOTCA B TOT MOMEHT,
KOTIJIa 3aBEPIINTCS 3aHABIIAS UX TPAH3AKIMA U BCE TPAH3AKINU, HadaBIOmecs paHbme. Ecam Bo
BpeMsI NUHTEHCUBHOI'O OOHOBJIEHUS 6a3bl BBIIOJIHAECTCS JINTENBHBIA 3allpOC, MOKET CIYIUTBCH,
9TO BCE CEIMEHTBI OTKATa OyAyT 3aHATHI, 1 Oracle HE cMOJKeT 06ECIIEYUTD NEJIOCTHOCTD JAHHBIX.
ITpu sTOM BO3HHKAaeT ommMoOKa

ORA- 1555: snapshot too old: rollback segment nunber <uomep> W th name "<wums>" too snall

M3a6exats 3TOTO MOJKHO, p336I/IB AJIMHHYIO TPAH3AKIIIO HAa HECKOJbKO KOPOTKHX, CO3JaB J0-
IIOJIHUTC/IbHBIC CCTMCHTDI OTKaTa /I BHIIIOJIHIIB PYIHYIO 6JIOKI/IpOBK}7 JAHHDbIX.

MaHMnyAMPOBaHMe AaHHbIMU

s noctyna x pamHpIM B Oracle peanusoBaH TpaHcadaTop A3blka SQL. Peanmzanusa SQL B
Oracle cooTBeTcTBYeT HadaJIbHOMY (entry) ypoBHIO cTaHiapTa SQL92. Kpome BO3MOIKHOCTEN,
onncaHHbIX B cTagjapre, SQL B Oracle nMeeT MHOTO HECTAHAPTHBIX (PDMPMEHHBIX PacIIUpEHMIL.
CymecTsyeT pexuM, B koTopoM Oracle 6yaeT npeaynpesxiaTh O HECOOTBETCTBUHU BBIIIOJIHAEMOT
KOMAH/IbI CTAHJIAPTY.

Bce kxomamapr SQL pendarcss Ha Heckoabko rpynn. Komamasr DML (Data Manipulation
Language) 103BOJIAIOT YUTATh U NU3MEHATH JAHHBIC B CYIECTBYIOMUX 00bekTax. K HuM oTHOCATCA
Takue KOMaH/Ibl, Kak Ssel ect, i nsert, update, del ete, | ock tabl e uexplain plan.

KoMannp! ynpapjieHUs TPaH3aKIUAMU ITO3BOJAIOT TPYIIIMPOBATh HECKOJBKO KOMAHJ| B OJHY
TPAaH3aKIMIO, A TaK/KE YCTAaHABAMBATL IIApaMETPhl TpaH3akmuu. K HUM OTHOCATCA KOMaH/bI
comm t, rol | back, savepoi nt mset transacti on.

Komanzasr DDL (Data Definition Language) onpeJensioT U U3MEHSIOT CTPYKTYPY OOBEKTOB
B/l, a Tax:ke yHUUTOXKAIOT 3T OObEKTEI. K HUM OTHOCATCA KOMaH/bl CO3/laHUSA, U3MEHEHU U Ya-
JeHns oObeKToB (create, alter m drop), nepenMeHoBaHHs (r enanme), yJaleHUs JaHHBIX 6e3
YHUYTOKEHUS CTPYKTYpHI (t runcat e), c6opa cratuctuku (anal yze), Bbladud U 0T60pa IpUBHIIE-
ruit (grant u revoke), ynpasieHus npotokoanposanueM (audi t u noaudi t ) u nob6aBaeHUsA KOM-
MEHTapHeB K 00bEKTAaM CXEMBI (Cconmment ).

KoMannp! ynpapieHus ceccueil mo3BoJdioT U3MEHATh ITapaMeTpbl KOHKPETHON cecCuu. ITo
KoMaH/ipI al t er sessi on (M3MeHeHMe napaMeTpoB) u set rol e (BKJIoYeHne U BBIKJIIOYEHUE PO~
JIeft 1)1 TeKyImei ceccun).

KoManna ynpasireHnsa cucreMoil al ter system npeiaHazHaueHa JUIS YIPABJICHUA dK3EMILIA-
poM. OHa 1o3BoJdeT IPUHYJUTEILHO 3aKPhIBATh CECCUU, U3BMEHATH PEKUM BEJCHUA KYpPHAJIOB,
IPUOCTAHABANBATL paGoTy b/l 11 BHITOIHATE HEKOTOPBIE JAPYIU€e aIMIHICTPATUBHLIE OIICPAITAN.

Kpome tpanciagaropa SQL B Oracle sxogut PL/SQIL-mamuna (PL/SQL-engine) — TpancaaTop
¢dupmensoro nponeayprHoro pacumpenus SQL. PL/SQL — moJHONEHHbIII IponeypHbIi fA3BIK,
BKJIOYAIOMMI B €0 OollepaTOphbl BETBICHUA U IMUKJIOB, IO3BOJILIOMU 00padaThIBATh UCKIIOYN-
TEJbHBIE CUTYAIlUM U IIPEICTaBIAIONMI BO3MOKHOCTI yIIpaBleHnA KypcopaMu. Oracle nmossoasger
CO3JaBaTh XpaHUMBIC IporeAypel U Tpurrepel Ha PL/SQL 1 XpaHUT X OTKOMIMJIMPOBAHHBII
KOJI, UTO IIO3BOJISET CYMECTBEHHO YIIPOCTUTD JOTUKY KIMEHTCKOI 9aCcTh IPUJIOKECHNUS, YMEHbIACT
ceTepoil TpaUk M IOBBIMIACT IPOU3BOJUTEILHOCTL. Jlad BpMIOJHEHHA KoMaHJ SQL
PL/SQL-Mammua o6pamaeTcsa K TpaHCIATOPY SQL, olHaKO Ha IPAKTUKE OKA3bIBAeTCs, 4TO HE
kakgad SQL-komMaHJa MOKeT ObITH BbIloIHEHA u3 PL /SQL.
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SQL. Onpeaenenne AQHHbIX

Ima enasa pacckasvieaem o munax dannwix Oracle u npasusax npeobpasosarnus. munos, o cmpykmype u
npeonasnavenuu obsexmos Oracle, a maxsce 0 Mmom, KaK co30A8aMd U USMEHAML IMU 00TeKMol. SHAUU-
MEABHOE GHUMANUE YOLAEHO NPABUAAM AO2ULECK OU ULAOCTHOCHIU OQHHDBLX.

Tunbl paHHBbIX Oracle

Oracle, kak u mob6as pendainuonnas CYB/l, 1o3BoJgeT XpaHUTDb B Tab/MIax 6a3 JaHHBIX alda-
BUTHO-IM(POBYIO U ABOMYHYIO HMH(popManumio. KpoMe XpaHEeHHs JAaHHBIX CKAJIIPHBIX THIIOB, B
Oracle 8 mosiBuJIaCh BO3MOYKHOCTD CO371aBaTh CBOM THIIBI JAHHBIX (KJIACCHI, MACCUBBI ¥ KOJUICKITAHN )
U COXpAHATb OOBEKTHI 3TUX THIOB B Tabunax b/l. B macTosmem moco6un 3T HOBbIE BO3MOIKHO-
CTHU HE PacCMaTPHUBAIOTCA.

CKanfipHble TUMbI AQHHbIX

Oracle nojiep;xUBacT CIEAYIOMME TUITBL JAHHBIX:

char — cTpoku (PUKCUPOBAHHOI JITIITHBL;

varchar? — cTpoku nnepeMeHHO JJINHbI;

nchar — cTpoku, cojiepskamue HaMOHATbHBIC CIMBOJIBI, (PUKCHPOBAHHOII JJINHEL,
nvarchar? — cTpoku, cojeprralye HAMOHAIbHBIE CUMBOJIBI, II€PEMEHHOM JJIMHDI;
number — uncIIa;

date — 1aTa 1 Bpems;

raw — iBonaHas1 TH(POpMas (PIKCUPOBAHHOIN JITITHBL,

long — TexcToBas nudopMarms Goapmoro (o 4 ') o6bema;

long raw — nponunas nHgopmanus 6obnioro (Jo 4 I') oobeMa;

bfile — suemHMit aii;

blob — aBonuHas nudopManus, XpaHIMasg OTAENIBLHO OT Ta0IUIIbI;

clob — cumBoJIbHAsI HH(pOPMALIKS, XPAHUMAsI OTAEIBHO OT TaO AL,

nclob — cuMmBojbHAsA MH(pOpPMANUA C HAIMOHAIBHBIMU CHMBOJIAMU, XPAaHUMasl OTAENBHO OT
Ta0JINIDI,

B rowid — ¢pusnueckuit ajpec CTpOKHU B TaG/IHIE.

Croa6np! Tuna char u varchar? 1mospo/IsIloT XpaHUTb CUMBOJIBHBIE CTPOKU AanHOI 10 2000 n
4000 CHMBOJIOB COOTBETCTBEHHO . JlaHHble THIA varchar? 3aHMMAOT Ha JUCKe POBHO CTOJIBKO
MECTa, CKOJIBKO HEOOXOANMO /IS MX XpaHenus. Mcnoaszopanne varchar? eMecto char MosxeT 3Ha-
YUTEIBHO YCKOPUTH PabOTy HPUJIOKCHUS U COKOHOMITS JIICKOBOE IIPOCTPAHCTBO.

Oracle ucnoss3yeT pa3Hylo CEMaHTHUKY J/Is1 CpaBHCHUS 3HaYeHNiT Tuna char u varchar? — c yo-
6aBIcHIEM U 6¢3 T06aBICHIS IPO6EIOB B KOHIIC COOTBETCTBCHHO: B IICPBOM CJIyJIac CTPOKH ' @' 1
"a ' paBHBI, BO BTOpPOM — BTOpasg CTpOKa GoJjblne IepBoil. Varchar sBIseTcd CHHOHUMOM
varchar2, ognaxo Oracle mpeaynpeskaaer, 9To B 60J1€€ MO3HIX BEPCUAX ]IS JaHHBIX TUIIA varchar
MO3KET MCIOJIb30BATECS IPyrass CEMAHTHKA CPABHCHUS, IOTOMY B MPIJIOKCHUAX CJICAYCT UCIOJIb
30BaTh varchar2.

Nchar n nvarchar?2 npejHasHadeHsbI 151 XpAaHEHUSI CUMBOJIBHBIX CTPOK, COJEp KaliX HaIMo-
HaJbHBIE (MHOTOGAIITOBBIE) CUMBOJILI . VX AmHA He MoxeT npebimaTh 2000 1 4000 GaiiT cooT
BeTCcTBeHHO . J[ImHA CTPOK YKa3bIBACTCSA B CUMBOJIAX WM B 6aiiTaX, B 3aBHCHMOCTU OT KOJOBOIi
CTPAHMIBL, YKA3AHHOI TP CO3/JaHNU 6a3bl JAHHBIX. EC pa3Mep cMMBOJIA TOCTOSTHHBIIA, TO JTIMHA
VKa3bIBACTCSI B CUMBOJIAX, €CJIU IEpeMeHHbIl — B 6aifitax. Ilepemenubie Tumoe char m nchar
(varchar2 u nvarchar2) HecoBMecTHMBI 10 IPUCBAUBAHUIO.

YucieHHbIE 3HAUEHU I XPAHATCS B [I0JIAX TUIIAa number. MakcuMaabHasg TOYHOCTb XPAHEHUST —
38 3HakoB. 3HaueHUEM IIOJ THIA number MOTyT OBIThL IIOJOKUTEJIbHBIE YHCJIA OT 10" no
0.99..99x10'%, OTpHUIATEIbHDbIE YUCIA OT -0.99..99x10'* 10 -10"% a taxxe 0. ITpu >xenanun puas
IoJisg TUIIAa number MOJKHO 3a/laBaThb KOJIMYECTBO NU(PP U TOYHOCTHb (KOJUYECTBO 3HAKOB IIOCJIE
sansaroit). ITo ymomaanmio Oracle XpaHHT CTOJBKO 3HAKOB IOCJE 3aSITON, CKOJBKO 33JaHO IIPH
BBOJIC, a KOJMIECTBO NU(PP MAKCUMATIBHO, T. €. COCTABISACT 38 3HAKOB. MOKHO 331aBaTh TOYHOCTD,

!B Oracle 7.x MakcUMaJIbHBIN pazMep moJieit Tuma long 1 long raw pasen 2 T.

2B Oracle 7.x MakcuMabHast AumHa char — 255 Gaitr, a varchar2 — 2000 Gaifr.

® OpiHOGANTOBbIE HAITMOHATLHEIE CUMBOJIBL (HATIPUMEp, B KOAUpOBKe windows-1251) MOTYT XpaHUTCS B MOJISX
tuna char /varchar?2.

*B Oracle 7.x Tumet gasnbIX nchar u nvarchar2 oTcyTeTByIOT.
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HE OTpAaHUYNBAsl KOJIMIECTBO Hudp — B 3TOM CJIydae BMECTO KOIMYecTBa mudp crasurcs *. Ha-
HpHUMep, BOT KaK OYAeT XpaHUTbCs ncio 123456.78 npn 3aganuu pa3HeIx (POPMATOB OIS

number 123456.78

number (*,1) | 123456.8

number (9) 123457

number (9,2) | 123456.78

number (5) omm6ka! MakcuMaJIbHOE 9HCJI0, KOTOPOE MOJKHO 3allUCATh B TAKOE I10JIE —
99999

number (4,-2) | 123500

ITpu ykazaHMM OTPHUIATEILHON TOYHOCTH YMCJA OKPYIJIAIOTCS JI0 COOTBETCTBYIOMETO KOJMJe-
CTBa 3HAKOB J10 3anAToil. IIpn BpIBOAE uncen Oracle o yMoJIYaHIIO NCHOJb3YET B KA4eCTBE pasjie-
JUTeNd neaoit u JpoGHOI 9acTH TOYKY. FI3MEHUTD 3TOT CUMBOJI MOKHO IIPU IIOMOINU U3MEHECHUS
napaMmeTrpa NLS_NUMERIC_CHARACTERS — B peectpe Windows /151 sK3eMILIIpa WX JJIs1 BCEX
ceccuii Ha KIMEHTCKOI MalmuHe, 1160 KoMaH/Jloi al t er sessi on Ik KOHKPeTHOM ceccun.

ITona Tuna date XxpaHAT NH(GOPMAIUIO O JaTe U BPEMEHU C TOYHOCTBIO JI0 ceKyH bl Oracle
HnoJJepRuBaeT apudmeTuky JatT. K jaTe MOKHO JOOABIATH 9MCIA — UCI0 MHTEPIPETUPYETCH KaK
KoJandecTso JAHeit. Tak, Hanpumep, BbIpakeHne sysdat e+l o3HagaeT «3aBTpa B TO K€ BpeMs»,
sysdat e- 0. 5 — 12 yacos Hasza/l. CKJIaABIBATD JAThl HEJIb35, HO MOKHO BBIYUTATL MX JPYT U3 JpYy-
ra — B pe3yJbTaTe IOJY4aeTCs YUCI0, He 0043aTeNbHO IeJIoe, TOKa3bIBAIomEee, CKOJIbKO JaHell (cy-
TOK) IPOILIO MEKAY ABYMS JaTaMu. ECIM 0 KaKUM-IM00 IIPUYMHAM HA/I0 XPAaHUTb BPEMS OT/e/Ib
HO OT JIAThI, JYUIIIE IIPEACTABIATD BPEMSA YUCJIOM — 5TO YIIPOCTUT BHIUMCICHUA.

ITosa Tnna raw MCIOJB3YIOTCA I XpaHEHN ABOMYHON nHpopManyu. MakcuMalbHas JJIMHA
o151 Tma raw coctapiasget 2000 Gaitr'. B ommame ot char u varchar2, npu nepesaue ot cepsepa
KJIMEHTY II0JIA TUIIA raw He IIOJABEPIaloTCd HUKAKUM IIPeoOpa3oBaHMUAM.

IToxa tuma long u long raw ncno/bpayoTcs 1/ Xpanenus 6o/pmux (1o 4 I') o6beMoB cooTBeT-
CTBEHHO TEKCTOBOII 1 JBonuHOil nHpopManun. Ilpn nepenaue jannapix tuma long SQL*Net aBTo-
MaTHYECKM BBIIOJHACT IpeodpazoBaHNe KOJOBBIX CTpaHuI (Kak Jid char n varchar2); npu nepe-
Jlade JAaHHBIX THIIA long raw nmpeo6Gpa3oBaHUE HE BBINOJHAETCA (Kak /g raw). Ha cToabner Tuna
long u long raw HakJaAbIBAETCA P OTPAHUYCHUI: B TA0MIIE MOKET OBITH TOJBKO OJIMH CTOJOEI]
Tnna long mam long raw; ctoj6ns! Tiuna long miam long raw Helb3sA MHJEKCUPOBATH, HEb3d MC-
II0JIb30BaTh B (PYHKIUAX M BBIPAKCHUAX; HEJb3d HCIOJb30BaTh BO (ppasax where, group by,
order by, connect by m distinct; HeIb3s UCIIOJAB30BATH B IPABUJIAX IEJIOCTHOCTH, HEJAb3s MC-
II0JIb30BATh B CIIMCKAX BRIOOPKM B ollepaTope sel ect, ecm oH 06beJMHEH C JAPYITUM OIIEPaTOPOM
IOCPEICTBOM Uni on, i nt ersect mam M NUS WM ABJIsSETCA 9acTbIO ollepaTopa Create tabl e
as sel ect. JlomyckaeTcd BbIGOpKa moJeit Tuna long n long raw npu o6be/JUHEHNN PE3YJIbTATOB
3aIpoCoB IocpeacTsoM uni on al | .

Tuner blob (Binary Large Object), clob (Character Large Object), nclob (National Character
Large Object) n bfile (Binary file) Tak:ke npeaHazHadeHBI /I XpaHEHNA OOJIBIMIX OOBEKTOB pas-
Mepoum jio 4 IT°. Jlannsie tumnos blob, clob u nclob xpansrcs B ¢aittax B/ B cenmansasx LOB-
CerMeHTax, a Ja"gple Thna bfile — Bo BHEmHeM (aitae. OcHosHOE oTimune LOB-tunos ot long n
long raw B TOM, UTO IIpU BBIGOPKE IIOJIA OllepaTopoM Sel ect BosBpamaeTcs He caM OOBEKT, a JIo-
KaTOp — yKazaTeJb Ha OOBEKT U IO3UIud B HEM. /[ 10CTylIa K JAHHBIM MCIIOJB3YIOTCSA (DYHKIII
n3 maketa DBMS_L OB mmm BeizoBbl OCI (Oracle Call Interface).

Kpome nepeunciaennnix, Oracle nmojaep:upaeT psaj 0603HAYEHUI TUIIOB, COOTBETCTBYIOIUX
craggapTy ANSI mim o6o3HageHnsAM, TpUHATBEIM B DB2. Ilpn co3janum Tabamum 3TH TUIIBI IPeod-
Pas3yloTCd BO BHYTPEHHHUE THUIILL

ANSI/DB2 Oracle
character(n) char(n)
character varying(n), char varying(n), varchar(n) | varchar2(n)
float(p), real, double precision number
integer, int, smallint number(38)
decimal(p,s), numeric(p,s) number(p,s)
long varchar long

1 N
B Oracle 7.x MakcuMasIbHAS JJIMHA TIOJIS TUIIA Taw cocTaBisgeT 255 6aiiT.

o

B Oracle 7.x nepeuncieHHblE TUIIBI OTCYTCTBYIOT.
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Tunst time n timestamp B Oracle He TOIEPKNBAIOTCSI — BMECTO HUX CJICAYET UCIOJIB30BATH
Tun date.

Tun rowid

Kaxnad cTpoka TabJHIbI UMEET YHUKAIBHBIN MieHTH(dUKaTop, HaspiBaeMblii rowid (ROW
IDentifier). B ciaygae KkIacTepHU30BAHHBIX (XPAHUMBIX BMECTE) TabOJIUIL, CTPOKU PA3HBIX TalJINI,
XpaHAImuecs B OJHOM 6JI0Ke, MOTy MMETD O/iMHaKoBbIi rowid. Rowid sBiaserca ¢pusnaecknm aape-
COM HayaJla CTPOKM JIAHHBIX. BpiGopka 1o rowid — caMbIii 6BICTPEIIT CIIOCOO JOCTYIA K CTPOKE Tab-
Junbl. MHAEKCHI TPEACTABAAIOT OO0 TaGINIIbl COOTBETCTBUA 3HAUEHUN KJIIOUEBBIX II0JI€H KOH-
KpeTHBIM rowid.

ITpu Ber6opke rowid Oracle 8 BosppamaeT cTpoky u3 18 cuMBOJIOB — 3TOT (POPMAT HAZBIBAETCS
“extended rowid”. /g Toro, aTo6n1 noaydnTh u3 extended rowid mapopManuo o ¢U3NIECKOM
PACIIOJIO’KEHUN CTPOKU, HEOOXOAMMO BOCIHOJb30BaThCA (pyHKnusamMu makera DBMS ROWID.
Oracle 7.x npu BbiGopke rowid BO3BpamaeT CTPOKY, COCTOSINYIO M3 TPEX YUCE], Pas3]e/CHHBIX
TOYKOIl, — HOMepa paila, HoMepa OJl0Ka pailla U HOMepa CTPOKH B 6j0Ke. DTOT opMaT B
Oracle 8.x HaspiBaeTcs “restricted rowid” u nojiepsKUBaeTCs JIAIMD 1A COBMECTUMOCTH. OHAKO
HE CJeJyeT paccMaTpuBaTh rowid Kak CTpOKy CHMBOJIOB olipejeneHHoro ¢opmaTa. Rowid — co-
BEPIICHHO IIPOM3BOJIbHAA CTPYKTYPA JIAHHBIX, KOTOpasg MOKET U3MEHATBCA OT BEPCUU K BEPCUH,
MaJlo TOTO, HE CYMIECTBYET CTaH/japTa Ha IIpeJ/icTaBleHue rowid B BIjie CTPOKMN.

Kasxnas cTpoka Kasnoit TaGJMIbl IMEET IceBocToI6ern 1o, HazpanueM rowid. IlcespocTou-
6er Ha3pIBACTCA TAaK IIOTOMY, YTO OH (PU3MYECKM HUIJE HE XPAHUTCHA, OJJHAKO MOKET OBITH U3BJIe-
geH KoMaH/oii sel ect . Hanmpumep:
select isn, rowid fromenpl oyee

isn row d
1 AAAAWPAADAAAAADAAA
4 AAAAWPAADAAAAADAAC

K rowid mpuMeHUMBI ollepanyuyu cpaBHEHNA (=, <>, <, >), B JACTHOCTH, PE3Y/IbTAT 3alIPpOCA MO-
JKeT ObITh OTCOPTUPOBAH 110 3HAYCHUIO rowid, XOTd 5TO 1 HE UMEET MIPAKTUIECKOI'O CMBICJIA.

Rowid cTpokmu TpajunMoOHHOM TabJIUIbI OCTAETCA IIOCTOAHHBIM C MOMEHTA co3lanusa. KpoMe
Toro, B Oracle cymecTByioT nH/JiekcHbIe TabuIb! (index-organized tables), naHHBIE KOTOPBIX Xpa-
HATCS TOJBKO B aCCOIMUPOBAHHBIX € Tab/uIeH nHAekcax. Takas Tabauna o6s43aHa UMETh IEPBUY-
HbIIT K109, a2 rowid CTPOKHU B TaKoOif TaGJMIle OCTAETCA IOCTOSHHBIM, IIOKA HE N3MEHEH €€ IepBUY-
HbIIT KJIIOY.

Ecin crpoxka yjanena, ee rowid MOkeT OBITh HasHa4YeH Jpyroit crpoke. Ilpn BeIrpyske n 3a-
rpyske b/l yruanramu import u export rowid He coxXpaHseTca. DTH JiBa CBONMCTBA HE IIO3BOJIAIOT MC-
II0JIb30BATh TOWid B Ka4eCTBE IIEPBUYHOIO KII0YaA TAGIAITLL.

Tem He MeHee, MOKHO CO3JaBaTh TAOMIILI C IOJAMHI THIA rowid 1 ncnosab3osaTh rowid
CCBUIOK Mesky TabammaMu. OJJHAKO IIPOrpaMMUCT JIOJUKEH O0eCIIEYnTh KOPPEKTHOCTh rowid Ha
BpeMs BBIIOJHEHUA KOMAH/bI, T. €. CTPOKH C rowid, yJacTBYIOMUMM B COCJIMHEHNM, HE JOJLKHBI
OBIThH yJja/leHbl. BEIOOpKa 110 HecymecTByionmeMy rowid IpuBOJUT K ONMIMOKE:

ORA-01410: invalid ROND

HeonpeaeneHHoe 3HaueHue (null)

BoamoxkHa cuTyanus, KoIja 3HaueHME 1101 He olpesieJieHo. B 3ToM ciydae B IToJie 3alliChIBa-
eTcs CIleNalbHOE «HeollpeaeleHHoe» 3HadeHne — nul | . K. Jle#T B [2] npuBojuT psj| Bo3paxke-
HMil IPOTUB UCIIOJIBb30BAHNUA HEOIIPE/ICJEHHDIX 3HAUEHU, OJIHAKO B peajlbHBIX 6a3axX JaHHbIX nul |
HCIIOJIb3YETCS BECbMa MUPOKO. ByabTe 0CTOPOIKHBI IIPU UCIOIb30BAHNN HEOIIPE/EJICHHBIX 3HAYE-
HHI1, T. K. 3HAUECHNEM JIOO0I0 BRIPAKEHNA, B KOTOPOM ucHob3yerca nul |, 6yger nul | :

<ymecnao>+nul | = nul

<ymecno>-nul |l = nul

<yumecno>/ nul |l = nul

<ymecno>*nul | = nul

nul | / <uneno> = nul

<sHaueHue> (= | <> | > | < | <=] >=) null = nul
false or null = null

true and null = null

W3 sToro IpaBuja €CTb NCKJIIOYCHU:

<erpoka> || null = <crpoka>
null || <erpoka> = <cTpoka>
true or null = true

false and null = false
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NMpeobpa3oBaHue TMNOB

Oracle nossoseT Tpeo6Pa3oBLIBATE JAHHBIC OT OJHOTO THUIA K APYIOMY KaK SBHO, ICIIOJIb3YS
CHenuaIbHbIe (PYHKIUN Ipeob6pasoBaHMs THIOB, TAK M HESIBHO, YKa3bIBasg JAaHHBIC MHOTO THIIA,
9EM OKIAAJIOCH IO KOHTEKCTY.

K ¢yHKmuaM npeo6pa3oBaHUs TUIIA OTHOCSTCH:

t o_nunber (<crpoka>[, <dopmaT>[, <HamMoOHanbHHe HacTpoukw>]]);

to_date (<crpoka>[, <bopmar>[, <HaimmoHanbHHe HacTpolkwn>]]);

to_char (<para/ Bpemsi>[, <dopmaT>[, <HamMOHanbHHe HacTpoukw>]]);

rawt ohex (<peomunsle HaHHEE>)

hext or aw ( <cTpoxa>);

row dt ochar (<row d>);

chartorow d (<crpora>).

Qyuknusa t o_nunber mpeanazHaueHa IS IPeoOpPa3oBaHUs CIMBOJIBHBIX CTPOK B ancia. [lep-
BBIM IIApaMETPOM YKa3bIBACTCS CTPOKA, HMOJJIC)KAmasl MpeobpasoBaHUIoO, BTOPBIM — (ropMaTHAS
crpoka. Oracle ponyckaeT 6osee 20 pasiMUIHBIX CUMBOJIOB A crienugukanuyn ¢opMaTa; UX MoJI-
HBIIl CIICOK MOJKHO HAiTH B [8].

TpeTnit mapameTp — HAMOHATBHBIC HACTPOIKU — HO3BOISCT U3MCHUTH CIMBOJIbI, Pa3/IeIsio-
myie TPYHIbI Pa3psiioB U OTAEIAIOMNE IEJAYI0 YaCTh OT JPOGHOI, A3bIK (A1 (OpMAaTUPOBAHUS
JiaT) 1 ApyTAe HACTPOUKH, CBA3AHHBIC C IPIHATOMH B SI3BIKE CUCTEMOIT o6o3HaueHNit. B moxasisio-
meM  OOJIBIIMHCTBE  CJAY4aeB  JOCTATOYHO sajanusa  nepemenaprx NLS LANG m
NLS_DATE _FORMAT, npo koTopble TOBOPHUJIOCH B I/1aBe 1.

QOyuknms t o_dat e mpeHazHaUcHA I IPeo6pasoBaHms CTPOKN B AaTy u BpeMs. /g ¢popma-
THPOBAHNS JJAT UCIOJIB3YIOTCS CJIEYIOMIE CMBOJIBL:

CuMBoOI 3HaueHne
e/ 3HAKU IPEINHAHNSA BOCIPUHUMAIOTCSA GYKBATBHO
D JeHb Heylen, oT 1 10 7, B 3aBUCHMOCTH OT TEPPHTOPUML:

“AMERICA” — BockpeceHnbe=1, moHeieIbHIK=2, cy660Ta=7
“CIS” — noneyepHnK=1, cy660Ta=6, BOCKpeceHbe=7

DD IeHb Mecsia®
DDD neub rojaa, ot 1 1o 366
DY COKpAIICHHOE HA3BAHUE THS U3 TPEX OYKB, B 3aBUCUMOCTH OT SI3bIKA, HAIPIMEP:

“AMERICAN” — «WED»
“RUSSIAN” — «CP J]»

DAY MIOJIHOE HA3BAaHUE JIHS HEEINU, JOIOJIHEHHOE IPo6eJaMil 10 MAKCUMAJIBHOTO KO-
JINYECTBA CUMBOJIOB** B HA3BAHIN JTHS HEJICIU B TEKYIIEM SI3BIKE, HAIIPUMeEp:
“AMERICAN” — <WEDNESDAY»

“RUSSIAN” — «CPEJIA  » (6 1o110IHUTEIHHBIX IPOGEIOB)

HH, KOJIM4YeCcTBO Yacos, oT 01 go 12*

HHI12

AM, AM. | HHAUKATOp BPEMEHHU CYTOK, C TOUKaMu i 6e3. B ¢pynknun to_date ucnonnayiite

PM, P.M. 'AM' iz 'AM.!

HH24 KoJ4uecTBo yacos, oT 00 1o 23*

MI KosiyecTBo MUHYT, oT 00 10 59

MM Mecs, ot 01 1o 12%*

MON COKpAIICHHOE HA3BAHUE MECSIa U3 TPeX 6YKB, B 3aBICIMOCTHU OT SI3bIKA, HAIIPH-
Mep:

“AMERICAN” — «JUL»
“RUSSIAN” — «M1IOJI»

MONTH | mosiHoe Ha3BaHME MECANA, JOIMOIHEHHOE IPO6eIaMu IO MAKCHMATIbHOTO KOJIIT4e-
CTBa CUMBOJIOB™* B HA3BAHUM MecCsIa B TEKYIIEM fA3BIKE, HAIlpIMeEp:
“AMERICAN” — «JULY » (5 nono/HUTENIbHBIX IPOGEIOB)

“RUSSIAN” — «MIOJIb » (4 10I0JIHITEIbHBIX IpoGeia)

RM Mecsn puMckuMu mudgpamu, ot I go XII




B SQL. Oopexenenne JaHHBIX 13

RR JBe nupeI roja
B Tekymero CToJeTus, ecjn 4ucao MeHbine 50 1 Be MocaeHUX MUQPpHI Te-
Kymiero rojia Mensine 50 min qucjo 6oJbme win pasHo 50 1 1Be IIoc/1eHIX
nuppbI TEKYIIEro roja 60Jbine uian pasHbl 50;
B mpeapiAymero cToJAeTHs, €CIU YUCI0 6oJbine nim pasHo 50 1 aABe mocien-
HUX DUQPBI TEKYHOIET0 roja MeHbme 50;
B craeayiomero CTOJIETHs, €CJAM 9ucjaIo MeHbine 50 u JBe mocaeHnX mudpo
TEKyIIero roja 6oJipie win pasael 50.
Hanpuwmep, «92» 6ynet o603Ha9aTh «1992>» ¢ 1950 mo 2049 roaer n «2092» ¢ 2050
o 2149 roaer
«05» 6yneT 0603Ha9aTh «2005» ¢ 1950 1o 2049 roapr u «2105» ¢ 2050 mo 2149 roamsr

SS KojmaecTBo cexyn, oT 00 no 59*
Y, YY, YYY | nocaepnne 1, 2 nan 3 mudpsel roga
YYYY roJ

* IIpn mpeo6 pa3oBaHNA U3 CTPOKU B ATy JOIYCKAaeTCA IPOIYCK JUAUpYontero Hyd. IIpu npeo6pasosa-
HIN JATLI B CTPOKY BCETA IPY HEOGXOAMMOCTH JO6ABIIACTCA I PYIOIAHA HYJIb.

*# ] Ipu npeo6 pa3oBaHUH CTPOKH B JaTy MOKHO OIIyCTUTD JIMIIHUE IpobeJsl. [ Ipn npeobpasosanun JaTht
B CTPOKY ITPOGEJIBI JO6ABIAIOTC BCET/a.

ITosHbIi CIMCOK CMMBOJIOB, CIIOJb3yEMBIX IPU (POPMATUPOBAHNN AT, MOKHO HaiiTu B [8].
®yuknus t o_char sBiasgeTca o6paTHOI o oTHomeHNUIO K t 0_dat e u t o_nunber. Ee nepssim
apryMeHTOM ABJISETCA JjaTa WU 9HCJI0, BTOPbIM — hopMaTHaA Macka. PesyiabraToM pyHknmm 6yaer
CHUMBOJIbHOE IIPEJICTABJEHUE JAThI MM 9HCJIa C YIeTOM (popMarTa:
sel ect to_char (sysdate, 'dd-nopn-yyyy hh24:mmss') as now from dual

21-aug-2001 15:08:40

sel ect to_char (sysdate, 'dd-Mn-rr hhl2: i, 'nls_date_| anguage=RUSSI AN ) as now from
dual

21-Asr-01 03:08

Konctpykmusa select ... fromdual wncnoiabdyercs, Korja HaJ0 BBIYHCJIUTL 3HAUYECHUE
¢yHEIUM, HE IPOU3BO/A IIPU ITOM BLIGOPKHU JAaHHBIX. Dual — 5To crucTeMHasd TabaMIa, COCTOAMAL
13 OJIHOTO CTOJIONA U CojlepsKaIas OJJHy CTPOKY, YTO IApPaHTUPYET, YTO 3aIPOC U3 ITOH TabJIUIbI
TaKke BEPHET OJiHY CTpoky. OOpaTuTe Tak:Ke BHUMAHUE, YTO HA PE3YJbTAT OKA3bIBACT BIMAHUE
PETUCTp CUMBOJIOB (POPMATHPOBAHU .

Qyaxknym rawt ohex u hext or aw npejHasHaueHbI i IPeoOpasoBaHud 3HAYCHUIT TUIIA raw
nau long raw B cuMBoJibHBIE (char n varchar2) crpoxn. Kasxapiit 6afiT kojupyeTcs AByM IMECTHA-
JIaTe pUYHBIMYA IU(PPaMU.

®yuxnum chart or owi d u row dt ochar npeaHazHadeHsI /151 Ipeodpa3oBanus rowid B CTPOKY
U 06paTHO.

B mexoTophIxX ciaydasx Oracle npeodpasyeT JaHHBIE OT OJJHOIO THUIIA K JIpyTOMY HEABHO, T. €.
6e3 BbI30oBa (PyHKINII Ipeobpa3opaHns. Huke mepeuncieHpl 3TH Caydan:

B date B varchar2. J/laTa/BpeMsa ¢popMaTUPYIOTCA B COOTBETCTBUN € (POPMATOM IIO YMOJIYAHUIO
(3aganabM mapameTpoM NLS_DATE _FORMAT);

B char n varchar2 B date. CTpoka pacnoszHaeTcs Kak jJaTa,/BpeMs, eCIl OHa ABIFAETCA 3alUChIO
JATbl/ BpeMeH! B hopMaTe 110 YMOJIIaHUIO;

B  number B varchar. Yucio npeobpasyeTcd B CTPOKY CJIEYIOIUIM O0pa3oM: IeJiasg 9acTb 3allk-
cpIBaeTCA 6e3 pasjienTeeil, a JpobHAsA JaCTh OTAENAETCA CUMBOJIOM, 33/IaHHBIM IIapaMeTPOM
NLS_NUMERIC_CHARACTERS;

B char n varchar B number. CTpoka npeo6pasyeTcsa B 9UCJIO0, €CJIM OHA ABJIAETCH 3alUCHIO JHCIA
B popMaTe 1O YMOJIYAHUIO — IleJlasd JacTh 3allicaHa 6e3 pasjeanTeeii, a Apo6HasA JacThb OT/e-
JIeHa CUMBOJIOM, 3aJaHHbIM ITapaMeTpoM NLS_ NUMERIC_CHARACTERS;

B char n varchar2 B rowid m rowid B varchar2 — aBroMaTHYecK: BBI3BIBAIOTCA (PYHKIUU
char t or owi d rum r owi dt ochar

B char n varchar2 B raw u long raw — aBTOMaTHYECKH BbI3bIBacTCA hext or aw.

ITycTp B Tabmne enpl oyee ecTh o1l i sn Tuna number, sal ary tuna number, hi redat e -
na date u nane tuna varchar2. B TakoM ciygae Bce IpUBEICHHbIC HIKE KOMAH/[bI KOPPEKTHDL
updat e enpl oyee set hiredate='1-Jan-2001' where isn='33'
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updat e enpl oyee set hiredate=to_date('2001.01.01', 'yyyy.nmdd') where isn=33
sel ect * from enpl oyee where sal ary>' 400
select nane || ' ' || hiredate || ' ' || salary from enpl oyee

ITpumeHATH NIPeo6pa3soBaHUA 110 YMOJIYAHUIO YUCE U AT B CTPOKM M OOPAaTHO HE PEKOMEH/Y-
eTcsd, T. K. BO-IIEPBbIX, IPABIJIA 5TUX IIPEOOPA3OBAHNUIT 3aBUCAT OT HAIMOHAJILHBIX HACTPOEK U MO-
I'YT U3MEHUTHCA B cJejyiomux pepcuax Oracle, a BO-BTOPBIX, IPEOOPA30BAHMUSA 110 YMOJTYAHUIO MO-
I'YT CMJIBHO CKA3aThCA Ha IPOU3BOUTEILHOCTH.

lMpaBuna LENOCTHOCTU

Oracle 103BOJIAIET 3aaTh YCJIOBHS, KOTOPBIM JOJKHBI YAOBIETBOPATE BCe AaHHbIE B B/l Ycio-
BU 33/IAI0TCS B A€KJIapaTHBHOM opMe, T. €. IpOrpaMMUCT JIAIIb 3aJaeT YCIOBUE, a cepBep obec-
MEeYUBAET €TO MPOBEPKY NPHU JTIO60M N3MEHEHNN JAHHBIX. TaKue yclI0BHIsA HA3bIBAIOTCA HpaBUIAMI
neJIocTHoCTH (integrity constraint).

B Oracle moajep:KuBaloTcsl 9EThIpE HpaBUIAa IEJOCTHOCTU, HAJATalOMMUX OTPAaHMYCHHS Ha
JAaHHbIE B IIpeJielaX OJTHOM TaG/IIIbL: 3aIlpeT HEOIpeleIeHHbIX 3HaueHnii (not null), mposepka yc-
soBust (check), yaukaabHOCTB 3HAYeHMI (unique) U IepBUYHbIL K109 (primary key). Kpowme Toro,
111 06ecIIeYeHn sl CChUIOTHOI IIEeIOCTHOCTH CYMIECTBYIOT BHeInHNe kaoun (foreign key).

NMpoeepka ycroBusi

ITpaBmio notnull 3ampemaeT HCIOJIb30BAHIE HEOIPEAEICHHBIX 3HaueHHil. Fciau crosben
00bsABJIEH Kak NOt  nul | , 1aHHBIE B 3TOM CTOJIONE HE MOTYT COAEP KaTh 3HaueHue nul | .

Boinee cioxxHple NpaBuja OEJIOCTHOCTH MOYKHO OIPEJEINTh IPU IOMOIMU IIPEAJIOKEHUS
check. 9Tu npasuia NpeacTaBIgIOT COOOI JOTMYECKUE BBIPAKEHHS], KOTOPBIE JOJLKHBI BBIIOJ-
HATBCA 11 KUKIOH cTpok: Tabaunsl. OHI MOTYT BKJIIOYATh B €651 BBIPAXKEHU S, COJEprKaIiIe 3HA-
YeHHs CTOJIONOB, Oll€palliy HAJl HUMU U BbI3OBBI BCTPOEHHBIX (DYHKIIMII. BpIpaskeHUs B IPABIIAX
check He MOT'YT cojlepsKaThb BBI3OBOB 10J1b30BAaTEIbCKIX XPAaHUMBIX (DYHKIUI 1 ollepanuii sel ect .

ITycTe, HanpuMep, B TabmIe enpl oyee onpejenensl noJd sal ary, hiredate ufiredate. To-
I'Jla MOKHO ObUI0 OBbI BBECTHU CJeyiomue npasuia check:

sal ary>100 -- wmHMMasbHaa zapriaTa
hi redat e>=' 1-Jan-2001' -- zammTa OT HenpaBWJILHOTO BBOIa
firedate>hiredate -- yeosbHeHne mnozxe npuema

O6patnte BHnManue, 1to Oracle mpoBepsieT He MOTOKUTEIbHBIA PE3YIbTAT IPOBEPKH, & OT-
CyTCTBC OTPHULOATCJIbHOIO pe3yabTaTa. JTO 3HAYUT, YTO cCJnl A1 IOJISI 3aJaHO IIPpaBHJIO
sal ary>100, TO 9TO IOJIe MOKET HPUHUMATH 3HAUCHUE NUl | , T. K. pe3yJIbTaTOM JIOG0TO CpaBHe-
HuA cnul | (kpomeis [not] null)o6ygernull,anetrueniufalse.

YHUKaNbHOCTb 3HaAUeHUN

CoryacHO npasuy unique, B TaOJMUIE HE MOKET CYMECTBOBATD JIBYX CTPOK C OJIMHAKOBBIMU
3HAYEHUAMM CTOJIONA MM HaGopa cToJI61OoB. 11pn 3ToM Heolnpe/ieIeHHbIE 3HAUEHNS CTOJOIOB HE
CUNTAIOTCH OJIMHAKOBBIMHU, T. €. JIB€ U 60Jic€ CTPOK MOTYT CoOJiepKaTh HeolpejeaeHHbie (null )
3HAYEHUSA BO BCEX CTOJONAX, OObABJECHHBIX Kak uni que. IlycTe B Tabiune t est cymecTsyeT npa-
BIJIO IIEJIOCTHOCTH Unique, HaJoKeHHOe Ha cTtosden fi r st , u Tabiuna mycra:

insert into test (first) values (1) -- &

insert into test (first) values (1) -- oumbka
insert into test (first) values (null) -- K
insert into test (first) values (null) -- K

ITycTp Tenepp npaBuiIo unique 3aaHo AJ1s Hapbl cToJIomoB f i rst u second:

insert into test (first,second) values (1,2) -- K

insert into test (first,second) values (1,2) -- omntka
insert into test (first,second) values (1,null) -- X
insert into test (first,second) values (1,null) -- ocmmbka
insert into test (first,second) values (null,null) -- K
insert into test (first,second) values (null,null) -- K

Jl1g Toro, 4TO6BI OAJEPKATH IpaBUJIO IeJocTHOCTH unique, Oracle ncnoabsyet nnjaekc. Ec-
JII TOJIXOJAIMEro nHjaekca HetT, To Oracle aBToMaTHYECKN CO3/1a€T YHUKAJILHBII MHAEKC 110 TOMY
Ha0oPy 0JIEeH, HAa KOTOPBIN HAJOKEHO IpaBuIo unique. Ecan npasnio 6yJeT YHUYTOKEHO WM
3aIIPEMEeHo, TO ABTOMATUYECKH CO3JJAHHBIN MHJEKC OyJeT YHMUYTOXKEeH. Eciam g nojajep:KkaHus
IpaBUJA Unique UCIOJIb3YyeTCsA FOTOBBIN MHJEKC, TO 3TOT MHJIEKC HE 00A3aH ObITh YHUKAJIbHBIM.
KpowMe Toro, B 5TOM cjlydae IpU YHUUTOKEHUU WM 3AIIPEIMEHUN IIPAaBUJIA MHIECKC HE YHIUTOXKA-
€Tcs, COOTBETCTBEHHO, HET HEOOXO[MMOCTH IIEPECO3/|aBaTh €TI0 IIPU BKJIIOYEHNUN ITpaBUIA.
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MepBUUYHBIN KAKOY

IIpaBmio primary key sagaeT nepudHslil kmod. Kaxkaas cTpoka TabIMIbl OHO3HAYHO OIIpe-
JeNAeTCs 3HAYEHUSIMHA CTOJIOIA MM Habopa CTOJIONOB, BXOAAINX B IEPBUYHBIII Kmod. /{1 obec-
IedyeHns MpaBua IeJlocTHOoCcTH primary key Oracle HesABHO coznaeT nmpasuia not null 11 kaxmno-
ro CTOJIOIA, BXOASAIIETO B KJIIOY, U NPaBUJIO unique ;1d Habopa cToaonos. IIpasuiao primary key
TAK)KE MOJKET HCIIOJIb30BAaTh IOTOBBI HHIEKC, HE 00A3aTEJbHO YHUKAAbHBIN. Tabimma moxkeT
UMeTDb He 60JIee OJHOIO IEPBUYHOTIO KJII0Ya (a MOKET 1 HE IMETH €TO BOBCE).

IIpaBmio NMEeI0CTHOCTU MOXKET UMETh nMsA. 11pn coznannn 6e3pIMAHHOTIO IpaBHJIA IIEJOCTHO-
ctu Oracle aBTOMaTUYECKU T€HEPHUPYET /I HETO YHUKAJIbHOE M. Ec/m mHaeKc, ¢ IOMOIIbIo KO-
TOPOTO TOJJIEpKUBACTCS MPAaBUJIO unique mwm primary key, co3gaH aBTOMATUYECKH, TO €r0 UM
COBIIAJACT C MMEHEM IIPAaBHJIA IEJOCTHOCTU. I10CKOIbKY MHAEKC HE MOXKET CTPOUTLCA 6oJlee deM
1o 16 moJAM, oHO IpaBuJIo unique min primary key He MoskeT BK/IIO9aTb B ce6s 6oJiee 16 cTo6-
nos. KpoMe Toro, o6mas aimHa moJieil, BXOAAIIX B IpaBuiIo primary key mmm unique, He MOXKET
npespimaTh 3128 cuMBOJIOB.

CCbINOUHAA LLeAOCTHOCTDb

ITpaBmia ccpiounoil nesoctHocTH (referential integrity) mo3possioT J06ABIATL WM OOGHOB-
JATH CTPOKM TOJBKO B TOM CJlydae, €CJU 3HauYeHHE CToJI0Ina (HaGopa CTOJIOIOB) COBIAJAET C Ka-
KMM-1100 3HAYECHMEM B CBA3aHHOII Tabiume. [IpuMepoM MOIYT CIy:KUTH TaOAMITEI, ONMCHIBAIOIIE
COTPYAHUKOB M OTJEJbL 3HAUCHUE OTAENA, B KOTOPOM PaboTaeT COTPYJHUK, JIOJKHO IPECTaB-
JATH COO0M HOMEP CYMECTBYIOMETo oT/Ae a. B 3ToM cilydae Tabauna oTAeJ0B HA3bIBACTCA POJAU-
TEJLCKOIH, a TabJINIA COTPY/HUKOB — JOYepHeEil.

Oracle nopjepxuBaeT TpU BapuaHTa JEHCTBUI, KOTOpPhIE IPOU3BOJATCA HAJ| JOUEpHE Tab-
Juneil Ipyu U3MEHEHHU JAaHHBIX POJMTENLCKOI Tabiamnel — “update, delete restrict”, “delete
cascade” u “set null”".

B caygae “update, delete restrict” 3anpemaeTcs ylaaiTh UM U3MEHATD KJII0UEBOE 3HAYCHHE B
POAMUTENBCKOM Tab/IUIE, €CJAM B JIOUYEPHEH TabINIE €CTh CTPOKH, CChLIAIONUECA Ha N3MEHAEMYIO
cTpoky. B ciyaae “delete cascade” pu ynajleHIU CTPOKU U3 POAUTENBLCKOII TabMIbI aBTOMATH e
CKM OYAYT yAaJ€HBbI BCE CTPOKHU JIOUEpHEN TabJUIbI, CChUIABIIMECA HA YAAJEHHYIO CTPOKY, T. €., B
HanieM IIpuMepe, IpH YAICHIN OT/e/1a aBTOMATHIECKN OYAYT YAJIEHbI BCE COTPYJHUKHU 3TOTO OT-
Jena. B ciydae “set null” npu yzajleHnu CTPOKU U3 POJAUTENBCKOII TaG/INAIBI BO BCEX CTPOKAX JO-
JepHeil TaG/INIbl, CChUIABIINXCA HA HEE, 3HAUCHNUE ITOJIS-KI0o4Ya OyieT ycTaHOBIeHO B nul | .

B Oracle ccpuiounad 1neoCTHOCTh onpejeadeTcs npu nomomm npasmia foreign key. Ono
OIINCHIBAETCA CJAEYIOMUM 00pazoM:
foreign key (<sBHemwnun kmou>) references <pomurenbckast Tabmua> ( <ksmou>)

[on del ete (cascade | set null)]

BremHuit K109 — 3TO 10JI€ WM Ha0OP MoJell, IepeuncIeHHbIX Yepes3 3alATYI0, KOJIMIECTBO U
THIIBI KOTOPBIX COBIIAJAIOT C KOJMIECTBOM U THUIIOM IIOJIEH MEPBUYHOTO KJI0Ya B POJUTEILCKOM
Tabaune. Ilosne, o6bareHHOe Kak foreign key, MokeT MMETh HEOIIpejieJICHHOE 3HAaYEHUE
(nul'l'), ecam ToabKO JJIs1 HETO SIBHO He 3aJaHo Ipasuao not null. Ilo ymos4aHUIO IpPaBHIO
foreign key zanpemaeT yjpajieHne CTpoK, Ha KOTOPBIE €CTh CCBLIKU, M3 POJAMTEIbCKON TabIUIIbI,
T. €. peaau3yeT BapuaHT “update, delete restrict”. Ecim TpebyeTcs co3aTh BHENIHUN KJIIOY C IIpa-
putamu “delete cascade” n “set null”, aTo HaJ0 yKa3aTb IBHO BO (ppase on del et e.

s mons (wam mabopa moJeit), o6bABIeHHDbIX Kak forei gn key, Oracle He co3gaeT UHAEKC
aBTOMAaTUYECKHN. PEKOMEHyeTcd leJIaTh 3TO BPYIHYIO.

ITpaBuio foreign key peanmsyer orHomenne (dependence) MHOro-k-ojHOMYy (many-to-one)
N OJMH-K-0JJHOMY (one-to-one). Tak, HaIpuMep, OTHOMEHNE «COTPYJHUK paboTaeT POBHO B O/I-
HOM OTJeJle, HO B OTJeJle MOKET paboTaTh HECKOJbKO COTPYAHHUKOB» (MHOTI'O-K-OJJHOMY) MOYKET
OBITH BBIPAKCHO BBEJCHUEM B TaOJMITy COTPYAHMKOB (enpl oyee) moas deptisn, cojaepskamero
IEePBUYHBII KJII0Y OT/ela B Tabaune depart ment :
depti sn nunber (10) not null constraint fk_enpl oyee_dept references departnent(isn)

3Jech 1 Jlajiee IepBUYHBIE KII0UN Ta0InI HaspiBaloTcs i sn (Internal System Number). ®pasa
constraint fk_enpl oyee_dept 3agaeT nMA nIpaBuJIa HeJOCTHOCTH.

Jlig Toro, 4ToObl peajn3oBaTh OTHOINEHNE MHOTME-KO-MHOTMM, 3aBOJMTCA IIPOMEKYyTOUHAL
TabJIAIA, CBA3AHHAS OTHOIMEHUSAMHI MHOTO-K-OJJHOMY C JIByMs MCXOAHBIMU. ITycTh, HampuMep, ecThb
Ta6unbI enpl oyee (COTPYJHUKU) U Pr 0j ect (IIPOEKThI), M OJUH COTPYIHUK MOYKET YIaCTBOBATD B
HECKOJIBKUX IpoekTax. Torza, 9ToObI CBA3aTh MX OTHOIMEHMUEM MHOIME-KO-MHOTHUM, CO3/AaeTCs
BCIIOMOTaTE/IbHAS Ta0IIIA:

1
B Oracle 7.x npaBuio “set null” orcyrcTsyer.
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create table enmpprj (
enpi sn nunber not null,
proj ectisn nunmber not null,
foreign key (enpisn) references enployee (isn),
foreign key (projectisn) references project (isn),
uni que (enpisn, projectisn)

ITociennee orpaHnYeHNE yKa3bIBaeT, 9TO COTPYAHUK HE MOJKET yJ4aCTBOBATD B IIpOEKTe HoJlee
oaHoro paza. JIpa npasmia not null u npaBuIo unique MOYKHO OLUIO ObI BBIPA3UTDH OJHUM IIpaBU-
JIOM
primary key (enpisn, projectisn)

lMpoBepka npaBUA LEAOCTHOCTU

Bce npasuia nejoCTHOCTH MOTYT HAXOAUTECA BO BKJIIOUEHHOM MJIM BBIKIIOUYEHHOM COCTOSHUMU.
OTK/II0YEHHOE NIPABUJIO HE OKA3BIBACT HUKAKOI'O BAMAHNA Ha JJAHHbIC, KaK €CJIi OBl €r0 BOOOIIE He
ObLIO; OJJHAKO TAGJMIA, ABIAIOMAACH POJAUTENLCKON /IS Kakoro-mbo npasuia foreign key, e
MOZKET OBITh YJAJIEHA, JIAKE €CAM COOTBETCTBYIONEE IPABMJIO OTKJIIOUEHO. B MOMEHT BKJIIOUECHUSA
(mam cosjaHud, IPHU YCJIOBUH, YTO IIPABIJIO CO3/AETCA BKIIOUEHHBIM) IIPOUCXOUT IIPOBEPKA IIpa-
BIJIA JUISL BCEX CTPOK Ta0/MIbL. Ecm XoTs ObI OJlHA CTPOKA HE YAOBJIETBOPSET IIpaBUy, TO OHO HE
6yJeT BKIIOYEHO (CO31aHO); IIpU 5TOM OyieT BblJaHa ommOka. Koj ommOKM 3aBUCUT OT THIIA
BKJIIOYAEMOTO (CO3JaBA€MOT0) IIpaBuJIa IeJOCTHOCTU. MOKHO CO3/IaTh IPABIJIO OTKJIIOUEHHbBIM —
B TOM CJlydae IIpU CO3JaHNU IIpaBUJIa IPOBEPKa IPOU3BOIUTHCA HE OyJeT.

Ecan cTonomp! TabJUIbl MMEIOT 3HAUEHUS 110 YMOJIYAHUIO, TO TU 3HAYCHUSA IOJCTABIAIOTCS
JI0 IPOBEPKM IIPABUII IIEJTIOCTHOCTH, T. €. OHU JIOJUKHBI YIOBJIETBOPATDL STUM IIPABIIAM.

ITpaBnjao MeJ0CTHOCTH MOKET OBITh HAPYMICHO B IIPOIECCE BBINOJIHEHUA KOoMaHJbl. Hanpn-
Mep, IYCTh TabJHUIA CBA3aHa caMa ¢ co0oil npasuiaoM foreign key. Ileppas komanaa i nsert pox-
HAa BCTABUTD CTPOKY, CCHLIAIONIYIOCH HA caMy ce6s, JM00 HECKOJIBKO CTPOK, CChLIAIONMXCH JIPYT Ha
Apyra. B mporecce BbIIOJIHEHUA KOMAaH/bl MOI'YT OKa3aThCSA CTPOKH, CChLIAIOMMECS HA HECYIECT-
BYIOIIIIE KJIOUHU, OJJHAKO K MOMEHTY 3aBEPIICHNA KOMaH/bl BCE CCBUIKM JIOJIZKHBI OBITh KOPPEKTHBI.
TakuM o6pasoM, TpoBepKa IPaBIJI IEJOCTHOCTU IIPOUCXOJUT HOCJIE 3aBEPINEHN A KOMAH/IbI.

Oracle 8 mo3BoJIsieT co3faBaTh IIpaBUJla IEJOCTHOCTU ¢ oTlokeHHo (deferred) mposepkoit —
TaKHe IpaBIJa MPOBEPAIOTCA IIPU 3aBEPIIEHNN TpaH3aknuu. IIpn cos3jjanun npasnia meJoCcTHO-
CTH MOJKHO 3a/1aTh aTpuoyT def er r abl e, HajmIMe KOTOPOTO MO3BOJAAET OTKJIA/BIBATE IIPOBEPKY J[O
KOHIIA TpaH3aKIuu nin not def errabl e — Takoe mpaBuo Beerja OyAET IPOBEPATHCA HENOCPE/-
CTBEHHO IIOCJI€ BBIIOJHEHNA KOMaH/bl. KpoMe TOro, MOKHO yKasaTh Ha9aJbHOE COCTOSHME IIpa-
BIIa— initially inmmedi ate (IpoBepka 110 OKOHYAHUM KOMaHABI) wiu initially deferred
(mpoBepka 10 OKOHYaHUM TpaH3aknun). [lepexmouenne pekumMa IpoBEPKU IMPABII IEJOCTHOCTH
IIPOU3BOJUTCSI KOMaHAoM al t er sessi on ¢ ¢gpasoii set constraints. Ilogpo6Hee 06 UCIOJIB30-
BAaHUHU OTJOKEHHBIX IIPaBUJI IEJOCTHOCTH MOJKHO IIPOYMTATH B [5], a 0O CHMHTaKCHCe CO3JlaHUSA
IIpaBUJl HEeJOCTHOCTHU U IIEPEKIIOYEHUs pEXKUMOB — B [ 8].

Tabauubl

Co3aaHue Tabamy,

Ta6mnpl co3faoTcs IpU IOMOIU KOMaH/pI Cr eat e tabl e:

create table <mms> (
<omnmcaHume cTosbLa> {, <omnmcaHue c'ron6ua>}

[as <mopgmzanpoc>]

[MoxnpIit cnmAETAaKCHC KOMAaHAB MOKHO HANTH B [8]. [loMmMo omucanms cToa61IOB, KOMaHA
create tabl e MokeT U3MEHATb IapaMETPBI BBLIECICHUA JUCKOBOII aMATH JJ1s1 TaOJIUIBI, paspe-
[IaTh/ 3allPeIaTh ApaLIe/IbHOE BBIIOJHEHUE OLl€PaIUiil IIPU CO3/laHIU TaGJMIBI, YIPABIATD K3-
IOIMPOBAHUEM JAHHBIX, 33/aBaTh IapaMeTPhI pa3MenieHus 6obmux o6bekToB (blob, clob, nclob),
€CJII TAaKHe CTOJIONBI IPUCYTCTBYIOT B Ta0/IHIIE.

OnucaHue cTo/I6Ia COCTOUT U3 €r0 UMEHU, TUIIA, 3HAYEHUS 110 YMOJIYAHIIO U HAKJIAIbIBA€MbIX
HA HETO IIpaBUJI IEJIOCTHOCTH:

<mmsi cronbua> <tun> [default <smauenme no ymomuammwo>] { <npasuno uenocTHocTN>}

Hanmpunmep:
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create table enployee (

i sn nunmber (10) constraint pk_enpl oyee primary key, -- 1
name varchar2(64) not null, -- 2
hiredate date default sysdate not null, -- 3
sal ary nunber (9,2) check (sal ary>=83.94), -- 4
deptisn nunber (10) not null constraint fk_enpl oyee_dept references departnent(isn),-- 5
mgri sn nunmber (10) references enployee(isn) on del ete cascade, -- 6
remark varchar2 (4000), -- 7
state char (1) default "N not null check (state in ("N, '"Y)) -- 8

)

1. mpasuno primary key c Hazpanuem pk_enpl oyee;

2. ©6espIMgHHOE IpaBuiio not null;

3. 3HAYeHUs [0 YMOJIYAHHUIO (TEKymas JaTa) M Oe3pIMsHHOE IIpaBu/ao not null; 3HavyeHnsd mno

YMOJIYAHHUIO 33/JaI0TCA IIepe JT00bIMU IIPAaBUJIAMU EJIOCTHOCTH |
4. 6espmMaHHOe npasuio check. M3 Hero He ciaexyet npasuiio not null;

5. mpasmio foreignkey ¢ umenem fk_enpl oyee_dept. Ilo ymos9aHuio 3anpemaercss yAIATb
cTpoku u3 depart ment, ecjm ecTh CChUIAIOMUECHA HAa HETO CTPOKK B enpl oyee, T. e. jeficTByeT
npasuiao “update, delete restrict”;

6. OespMaHHOE NpaBuio foreign key, cBsaspiBaromee Tad/mIy camy ¢ co6oit. Ilose ngri sn MoxeT
MMeThb 3HadeHue nul | ; ecan u3 TaGIUIEI ylalddeTca CTPOKA, Ha KOTOPYIO €CTh CChUIKA 9epes
mgri sn, To yaIAI0TCA ¥ BCE CChLIAIOIIEC HAa HEE CTPOKU;

7. moJe Ge3 MpaBILI HEJIOCTHOCTH;

8. oaHOBpeMeHHO 3ajaHbl HpaBuia check u not null.

Ecim B xoManje create tabl e ykazana ¢ppasa as <momsampoc™>, TO UMSA U TUII CTOJOIOB
MOKHO HE 33/jaBaTh — OHU OyJyT COBIIAJATh C MMEHAMHU 1 THUIIAMH CTOJIOIOB, BO3BPAIIECHHbIX 110/l
3aIIpocoM. MOKHO 33/1aTh MMEHA CTOJIONOB — B 3TOM CJYydJae MX KOJUYECTBO JOJIKHO COBIIAJIATH C
KOJHMYECTBOM CTOJOIOB, BO3BPAMICHHBIX I10/3alIpocoM. THIIBI B 3TOM CJydJae YKa3bIBaTh HEJb3d,
HO MOJKHO 33/]aBaTh IIPAaBUJIA IIEJTOCTHOCTH:

create table newenpl oyee (
isn, name not null check (name=upper(nane))
) as
sel ect isn, upper(shortnane) from enpl oyee
Eciin BpIOpaHHBIE JAHHBIE HE YAOBJIETBOPSIOT IPaBUJIaM IEJIOCTHOCTHU, TO Tab/IUIA He OYyJeT
co3naHa, a Oracle BepHeT OIMOKY:

ORA- 02446: CREATE TABLE ... AS SELECT failed - check constraint violated

Mosxno YKa3bIBAThb IIpaBIJIa NEJIOCTHOCT 1M OTACIAbHO OT OIIMCAHUA CTOJI6I_[OB. TaK, Halrpm-
MEp, olIpeAcIcHIC T?l6JII/II_[I)I en‘pl oyee MOXHO ObLIO ObI HIEPpEHUCATDb TaAK:

create table enployee (
i sn nunmber (10),

depti sn nunber (10) not null,

.c.o.nstrai nt pk_enpl oyee prinmary key (isn),
foreign key (deptisn) references departnent (isn)

)

Bcero B Tabumre MoxkeT GbIThb He 6otee 1000 cToabnos.!

Moaudpukauusa Tabamy,

J1J1 n3MeHeHU s CTPYKTYphI Tab IIIbI CTIY>KAT KoMan/a al ter tabl e. 9Ta koMan A MO3BOJISACT:
00ABJISATDH CTOJIOLBI,
HU3MEHATH TUI, pa3Mep 1,/ WIN 3HAYCHUE MO0 YMOTIAHUIO CYHIECTBYIOIUX CTOJIGIIOB;
YAQIATD CTOJIOIBI U3 TaGJIIbL;”
J06GAaBJISATh, YHIYTOKATh, BKIIOYATH 1 BHIKJIIOYATH MPABUJIA I[EJIOCTHOCTH;
3aIpeIaTh,/ pa3peiiaTh BbIOJIHCHIE TPUTTEPOB IS TAGIUIBL,
HI3MEHATH HapaMeTPhl YIIPABJICHUS AUCKOBOI MAMSTBIO JJIS TaOINIIBL.
Hmxe mpusesieH cHHTAaKcAC KoMaufe! al ter tabl e g BeImenepedncIeHHbIX JeiicTBHIL, a
TIOJTHBII CHHTAKCHC MOJKHO HAilTH B [ 8].
JloGaBenue cToIomna:

alter table <ums> add (<ommcaume cronbua> {, <onmcaHme cronbua>})

Omncanne cToJa0na NOJIMHAETCA TEM K€ IpaBUjaM, YTO OIMCAaHUHE CTOJOmA B KOMaHje
create tabl e. Hampumep,

1 B Oracle 7.x Ta6mia He MOKET coJiepKaTh 6oJblIe 254 CTONGLOB.
2 Oracle 7.x He nosBoJIsIET YIAJIATh CTOJIOIBI U3 TaO AL,
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alter table enployee add (firedate date check (firedate>hiredate))

Vianenue ctoona:
alter table <umss> drop colum <umst cronbua>

151 n3MeHeHns cTo10ma NcIo/p3yeTcs koMansa al t er t abl e c npepnoxenuem nodi fy:

alter table <ums> nodify (<onucaume cronbua> {, <ommcaume cronbua>})

HaIlpUMep:

alter table enployee nodify (
remark varchar2 (2000),
sal ary nunber (8,2) not null

)
ITpu sTOM BCe IpaBuJa meJJoCTHOCTH (B 9acTHOCTH, check (sal ar y>=83. 94) ) ocTaioTcd B CHLIE.
151 Toro, 9TO6BI 106aBUTE IIPABUJIO IEJIOCTHOCTH, UCIIOJIb3YeTCsd KOMAaHA

alter table <ums> add (<mpasuno uenoctHocTN> {, <HPaBUJIO LEJIOCTHOCTN>})

1€ OIINMCAaHUE HPHBHHH/HCHOCTHOCTH COBIIAJAET C OHHCHHHCM:HPHBHHH/HCHOCTHOCTH B KOMaH/IE€
create table. lMmeiiTe B BUAY, 9TO HOBBIl CTONGEI] ¢ HPAaBUJIOM IeJIOCTHOCTH not null mm
primary key He MoxxeT GBbITh co3faH koMaHjoil al ter table, ecn B Tabaume ecTe XOTh OfHA
CTpOKa. Ecau Bam Hy}KHO Cco3/1aTb TaKol CTOJI6C]'_[, TO CHAa4YaJa COSZ[HﬁTe ero 6es HPHBI/IJIH neJao0CT-
HOCTHU, 3aTEM 3aIlIOJITHUTE €I'0 JaHHbIMU 1 COSZ[HﬁTe HpaBI/IJIO.

,HJIH yZ[?UIeHI/Iﬂ HpaBI/IJIa OEJOCTHOCTI I/ICHOJII)SyeTCﬂ KOMaH/a
alter table <umst> drop constraint <ums npasBmna LenocTHocTH>

Bxinouyenune n oTkiouenue HpaBI/IJI OEJOCTHOCTHI HpOI/ISBOZ[I/ITCH KOMAaH/JaMI:
alter table <ums> di sabl e constraint <umst npasuna uesocTHOCTI>

n
alter table <umss> enabl e constraint <mumMst npasBuna uesocTHOCTI>

Ecan mMmsa npaBmia neJoCTHOCTH IPH CO3JaHMU TAGIMIBI ABHO HE 33/jaBajloCh, MOJKHO IIO-
CMOTPETH €TI0 B CUCTEMHOM HpejcTaBaennn USER_CONSTRAI NTS.

H3MeHATh IpaBua MEeJIOCTHOCTH Helb3d. Hanpumep, ecan B Tabiaumne enpl oyee HaJo name-
HUTD [IPaBIJIO BHENIHero KIoda ¢ “delete cascade” Ha “set null”, To HY’KHO BBIIIOJHUTD JBE€ KOMAH-
JbL:
alter table enployee drop constraint SYS_C00915 -- wuwma, creHepMpOBaHHOE CHCTEMON

alter table enployee add (
foreign key(ngrisn) references enpl oyee(isn) on delete set null
)

YHuuToKaeTcs Tabanna KoMauoi dr op:
drop tabl e <ums>

ITpu 5TOM YHHYTOKAIOTCS BCE IIPABIJIA EJOCTHOCTH, TPUITEPDI, HHAECKCHI I OOBbEKTHBIE IIPUBU-
JIETAN, CBSI3AaHHBIE C TA0IUIICH.

ITpoMexxyrounoe moJoskeHue Mexay komangamu DDL m DML 3anumMaeTr KoMaHzAa
truncate tabl e. OHa yHHYTOKAET BCE JAHHDBIE B TaOJINIE U MOYKET OCBOOOJUTDL 3aHIMaeMoe Tad-
Jauneit Auckopoe mpocTpancTso. Onepanud t runcat e t abl e He MokeT GBITH OTMEHEHA IIYTEM OT-
KaTa TpaH3aknuu. 11py BBIIIOJIHEHNN 3TOIl ollepanyu He OyAYT BBIIOJHATLCS TPUITEPDI, CpadaThl-
BalOINUE HA yJaJeHue CTPOKHU. B To sxe BpeMs KoMaHJa t runcat e tabl e He GyaeT BBIIIOJIHEHA, €C-
JI TA0JIMIA SIBJASETCSA POAUTENBLCKOM 1)1 Kakoro-1mobo npasuia foreign key — nepej; BeiojiHeHIEM
9TOII KOMaH/Ibl HYKHO OTKJIIOUNTDb WM YHUYTOKUTD BCE TAKHAE IIPABUJIA, 34 NCKIIOYCHUEM TeX, KO-
TOPBIE CBA3BIBAIOT Ta0JINAIY caMy ¢ co00i. B ipocTeiimeM cilygae koMaH/a 3alIICBIBAETCS KAk
truncate table <ums>
a MOJTHBII CUHTAKCUC MOYKHO HATU B [ 8].

Tabmna MosKeT OBITD IepenMEeHOBAaHAa KOMaH/I011 r enane:
rename <umst> t0 <HoBOe MMST>

Oracle 1o3poJisieT XpaHUTb B CJIOBape JAHHBIX KOMMEHTApUH K TaG/MIaM WM OTAE/JbHBIM
croabnaM. OHH 3alUCBIBAIOTC S IIPYU IIOMOIIY KOMaH/bI COMENt :
comment on table <ums Tabauue nan npencTaBJIeHNsI> is ' <vekcT KOMMEHTapusi>

n

comment on col umMm <wumMst Tabauipl UM npencTaBlIeHnsT™>. <uMs1 cToJsbua> is <TeKCT KOMMEHTapusi>

IlpounTaTe  KOMMEHTAPUM  MOKHO IPH  IOMOIN  CHCTEMHBIX  IPEACTABJICHMNIA
USER_TAB_COMVENTS (koMMeHTapud K Tab/mnaMm) u USER_COL_COMVENTS (KoMMEHTapUH K CTOJIO-

mam).
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Mpouue 06bLEKTDLI

NMpeacTaBreHUA

ITpeacraBiaenne — 3To coxpaHeHHbI 3anpoc k B/l. Pe3yabTaToM BhINIOJIHEHM 3alpoca ABJIA-
€TCA OTHONICHHE, YTO IO3BOJSACT MCIOJb30BaTh IPEACTABICHUA B KOMaHJAax insert, update,
del ete u sel ect Tak ke, kak U Ta6aunsl. [1pyu nsMeHeHNN JAHHBIX IIPeACTABICHU U3MEHIIOTCS
JAHHBIE B TAa0/IMIAX, BXOJAIIUX B 3TO IIPEJCTaBICHUE, a IPU UCIOJb30BAHUU IIPEACTABICHUS B
KoMaH/le BBIOOPKHU JaHHBIX Oracle oACTaBIgeT €ro TEKCT B 3allpOC U 3aT€M pa30UPAET U BBIIOJI-
HACET 3aIpoC IEJUKOM. B IpeacTaBJeHNN HEAb3A OUPEACAATH NpaBUJIa HNEJIOCTHOCTH, OJHAKO
MOJKHO OIIPEJESATh JOCTATOYHO CJIOKHYIO JIOTUKY pabOoThI IIPU U3MEHEHUU JAHHBIX IIpeCcTaBile-
HHS — C IOMoInbIo Tpurrepos instead of.

ITpeacraBiaeHnst UCHOJB3YIOTCA A TOIO, YTOOBI CKPBITH (PU3MUYECKYIO CTPYKTYPY JAHHBIX,
o6ecreanB 60JIbITYI0 THOKOCTD IIPUJIOKEHUS, YTOOBI YIIPOCTUTD 3alIPOCHI MM YTOOBI OTPAaHUYUTD
JOCTYII K JaHHBIM. IIpencrabienne He TpebGyeT MecTa B B/, KpoMe MecTa Ha XpaHEHHUE CBOETO OII-
peaeenns B CJIOBape JAHHBIX.

ITpu ucnoiapzopanuu npeacrasieHus Oracle HCIIOIb3yeT HAMOHAIBHDBIE HACTPOIIKN TEKyImen
CeCcCUH, ecJId 3TU HAaCTPOIKM He 3a/laHbl ABHO B SQL-3a1rpoce, o6pa3yiomeM IpeicTaBIeHAE.

CospaeTcs IpeJcTaBlIeHIEe KOMAaHOI Creat e vi ew.
create [or replace] [force] view <ums> [(<umst cronmbua> {, <umst cronbua>})]
as <sampoc>
[with (read only | check option [constraint <ums nmpaBuna>])]

Ecin 3ammpoc HeKoppeKkTeH (COJepsKUT OmMuUOKy MU I10Jb30BaTe b, CO3/A0MUN IpecTaBle-
HUE, He UMeeT IPUBUJIETNI Ha 0O palleHne K YKa3aHHBIM B 3allpoce 0ObeKTaM), IIpe/cTaBJIeHIe He
6ygeT cozgano. OfHAKO eciM YKa3aTh ImapaMeTp f or ce, To mpeacTasieHue 6y1eT CO3JaHO B JTI000M
cJIydae, a IOIBITKA OOPaTUTHCS K HEMY IIPUBEJIET K OMIMOKE:!

ORA- 04063: view "<umst>" has errors

ITpexacraBiaeHne MOKET CTAHOBUTLCS OMMUOOYHBIM U B PE3yJIbTaTe H3MEHEHUSA CTPYKTYPhI 00
€KTOB, K KOTOPBIM OHO OOpaIaeTcs.

Cro61bI IPEACTABJCHNASA OJIy9aloT T€ UMEHa, KoTopble BoappamaeT SQL-3anpoc. Ecam xe
5TU UMEHA HE YCTPAUBAIOT IPOI'PAMMUCTA, TO MOKHO IBHO IIE€PEUYUCIUTL NIMEHA CTOJONOB IOCIe
MMEHH IIpeJCTaBIeHNs B CKOOKax. KoJmuecTBo NMEH JI0JKHO B TOYHOCTH COOTBETCTBOBATE KOJIM-
YEeCTBY CTOJIONOB, BO3BPANIAEMbIX 3alIPOCOM.

Ppazawith read only roBOpuT o TOM, YTO IPEACTABJIEHNE MOKHO UCIIOJb30BATh TOJBKO Ha
grenue. Ppasa with check option zactaBiasger Oracle npu BBIIOIHEHUN HM3MEHEHUS JAHHBIX
Ipe/ICTaBICHUA KOMaHAaMu | nsert u updat e IpoBepATh HOBbIE 3HAYCHUSA HA COOTBETCTBUE YCJIO-
BHUAM 3alIpoca. Eciam 3anrpoc coJiepsKUT MoA3aIpOChl WM U3MEHEHNE JJAHHBIX BBITOJHACTCH TPUI-
repoM instead of, To npoBepka paboTaTh HE OYIET.

YHIYTOKAaETCA IpeACTaBIeHIE KOMaH/101 dr op:
drop vi ew <ums>

HUHAEKCbI

I/IHZ[CKCI)I* AOIIOJTHUTEJIbHbBIC CTPYKTYPbI JAHHBIX, CBI3aHHbBIC C TH6JII/I]'_IHMI/I. I/IHZ[CKCI)I apen-
Ha3HAa4YCHbI IS YCKOPCHUSA IIONCKA B TH6JII/IHHX, a4 B HCKOTOPBIX CJIYy9dadAX JAaHHDBIC MOTYT YUTATBbCSI
1IpsAMO N3 MHACKCOB, 0e3 uyTeHusd Ta6JII/I]'_[. HaHpI/IMep, BCE€ JJaHHbIEC NMH/IE€KCHDBIX TH6JII/I]'_[ XPaHATCs
HEIIOCPCACTBCHHO B NH/CKCAX, T. €. 3TN TH6JII/I]'_[I)I HE NMEIOT CETMEHTA JaHHDbIX.

I/IHZ[CKC CTpOoHUTC: IO OJHOMY IJIN HECKOJIbKUM IIOJISIM; B MTHACKC MOJKET BXOJAUTDH 10 16 moaerii.
HOpﬂ,Z[OK IepcUncJacHMIs oJel B COCTaBHOM MHAEKCE NMECT 3HAUYCHICE. Ecim 3pauenne Bcex mo-
JIeit, T0 KOTOPBIM IMTOCTPOCH MHJACKC, B HEKOTOPOIl CTpoke He ompejeaeHo (pasuo nul | ), To Takas
CTpOKa B MHACKC HC BXOJUT.

Oracle AOITYCKACT CO3JaHNC YHUKAJIbHbIX NHACKCOB, T. €. HTHACKCOB, B KOTOPOM Ka}K,Z[bIﬁ Ha60p
3HAYCHUN MHACKCUPOBAHHDIX noJjen YHHUKAJICH. OZ[HHKO Co3laBaTb TaKME€ MHJACKCbI BPYIHYIO HE
PEKOMEHAYETC:, T. K. YHUKAJIbHOCTDb 3HAUCHU — IIOHATHC JOTUICCKOE, a HE CI)HSI/I‘ICCKOC. Oracle
ABTOMATHYCCKA CO3JA€T YHMKAJbHbBIC MHACKCHI IIpM 3aJaHNN IIpaBIJ IIEJIOCTHOCTH unique n
primary key.

Co3naeTcs MHICKC KOMaH/oil cr eat e i ndex, CHHTAKCHC KOTOPOil IPUBEACH HIUKE!
create [ unique | bitmap ] index <umst> on <umst Tabmupr> (<umst cronbua> {, <uMst crosbua>})

KioueBoe ciaoBo uni gue IIO3BOJISACT CO3/1aTh }’HHK?UII)HI)Iﬁ MHJIEKC.

KiroueBoe cioBo bi t map co31a€T NHAECKC, HOCTpOCHHbIﬁ Ha OGUTOBBIX KapTax. Takue MHIEKChI
MOTYT OBITh 3HAYNTEIHHO 3(‘1)(‘1)€KT'I/IBH€‘€‘ 1 KOMIIAKTHCE TPAaJUINNOHHBIX NMHACKCOB, OCHOBAHHbIX HA
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B-iepesbsax'. B bitmapumjiekcax umAeKcupyloTcs Bce suadenus, pkmouas nul | . Coctasmoit
bitmap-nHEKC MOKET OBITH NCHOIb30BaH JUJIS IOMCKA IO JIOOOMY U3 II0JIEH, BXOAAMUX B MHJEKC,
IIpY 3TOM HOPSJOK IIEPEUNCACHNAS ToJei B COCTAaBHOM MHJIEKCE HE MMeeT 3HaueHnd. OjHako, y
bitmap-uHIEKCOB €CTh PAA HEJOCTATKOB, CYIMECTBEHHO OIPAHMYMBAIONUX MX IIPUMEHEHUE.
Bo-niepBpIx, oHN 3(pPeKTUBHDI TOJILKO IPpU HEGOIBINIOM KOJNYECTBE Pa3IMIHbIX 3HAUYCHUII CTOJI0-
na. MujexcupoBath, HaIpUMEP, JaThl MM CYMMBI IIPOBOJIOK CJIEJYET TPAJUIMOHHBIMU HHJCKCA-
M. Bo-BTOPBIX, bitmap-nHjIekch TepAOT 3(P(PEeKTUBHOCTL IPU YaCTOM OOHOBJIECHHUM JAHHBIX B
TAOJIHILE.

Boiee noapo6HO O CTPYKType MHIEKCOB MOKHO IIPOYUTATD B [5], a 06 UX HCIOJb30BAHUMI —
B [9].

Hupekc B 10601 MOMEHT MOJKET OBITH YHIUTOKEH — TO HE IOBJIUAET Ha pab0TOCIIOCOOHOCTD
HPUIOKEHU, XOTA MOXKET CYMIECTBEHHO HUX 3aMEJJUTb. YHHYTOKAETCA WMHJIEKC KOMAaHJIOi
drop i ndex:
drop index <mms>

B HEKOTOPBIX CIy9adx JOCTYI K JAHHBIM MOKHO YCKOPHTD, Pa3pyIINB HHAEKC U CO3/aB €To 3a-
HoBo. B Oracle 7.x aTo JesnaeTcs MocIe0BaTEIbHBIM BBIIOJHCHIEM KoMaHy drop u create, a B
Oracle 8 M0O3KHO BocIIO/Ib30BaTLCA (ppasoil rebui | d komanasr al t er i ndex. MmeiiTe B BUY, 9TO
CO3/laHME HMHEKCa JJIs1 3aI0JHEHHOH TabJHIBI — BECbMAa PECypcoeMKas OIepamus: TpebyeTcs
BpeMs 1 HPOCTPAHCTBO BO BPEMEHHBIX CETMEHTAX JJIs1 COPTUPOBKH JAHHBIX.

Oracle 103BOJIAET HHAEKCUPOBATh TAOJIUIbI 110 3HAYEHUAM (PYHKIHII OT CTOJOLOB, a TaKKe
SIBHO YHOpPaBIATh pa3MEIIEHNEM MHAEKCOB B JUCKOBOII maMATH. 1IoJHBIII CHMHTAKCHC KOMAHIBI
creat e i ndex MmosxHO HaiiTH B [ 8].

Hunexc MoskeT GBITh IEPENMEHOBAH KOMaH/OM I enamne:

rename <umst> t 0 <HOBOe UMST>

MocaeaoBaTeAbLHOCTU

ITociaegoBaTeIbBHOCTH — OOBEKTHI, T€HEPUPYIONINE HEIIOBTOPAOIMUECS HOMepa. TU OO BbEKTHI
IOJIE3HDI JIJIS1 TEHEPANMH IIEPBUYHBIX KJIIOYEIA.

Co3saaoTcs nocjieloBaTeIbHOCTH KOMAH/OM Cr eat e sequence:
create sequence <umst> [start with <umeno>] [increnent by <umeno>]

[ maxval ue <umeno>] [m nval ue <umecno>] [cycle | nocycle]
[ cache <umenmo> | nocache] [order | noorder]

3uavenns start with mincrenent by 3azaloT HagalbHOE 3HAUEHNE MOCASAOBATEIBHOCTI U
mrar, ¢ KOTOPBIM OyAeT yBEeJINIUBaTLCA 3HAaUeHHe. 3aJlaHie HAa4albHOI'O 3HAYEHUS U IMara, OT/Ind-
HBIX OT 1, MOJKET OKa3aTbCsl MOJE3HbIM B paclipejleIeHHOIl 6a3e JaHHBIX — €CJIM, HAallpuMep, Ha
JBYX cepBepax 3aJlaHbl HadalbHble 3HAaueHUA 1 1 2 u mar 10, To KI0o4H, CréeHEpUPOBAaHHbBIE Pa3-
HBIMHU cepBepaMi, OYAYT YHIKAIbHBI B IIpefie/Iax 0O0UX CEPBEPOB.

Oracle He cieauT, 9TOOBI BCE 3HAUYEHUs, BBIOPAHHBIE U3 II0CJIEJ0BATEIBHOCTH, ObUIA KAK-TO
HCIIOJIb30BAHBL. Lic/M, HallpuMep, TPAH3AKIUs, BLIOpaBIIas o4epeiHoe 3HaYeHue, 6yjeT OTMEHe-
Ha, TO BBIOpAaHHOE 3HAUEHHUE OYJeT YTEPSHO.

IMTapameTpsnr i nval ue n naxval ue onpeaeIAI0T MUHIMAJILHOC U MAKCUMaJIbHOC 3HAYCHUA,
KOTOPBIE MOTYT OBITh BBIOPAHBI U3 IMOCJIEA0BATENbHOCTU. Ecau MUHHMalIbHOE (MAaKCHUMAIBHOE)
3HAY€HHNE OyJeT JOCTUI'HYTO, TO OYEpeJHOE OOpaleHUE K II0CJEA0BATEJbHOCTH IPUBEAET K
omuoKe:

ORA- 08004: sequence <ummst>. NEXTVAL exceeds MAXVALUE and cannot be instantiated

Ecim ykazan napamerp cycl e, To 110 JOCTH;KEHMH OJIHOM M3 I'PaHNUIL IIOCJIe0BATEIbHOCTD OY-
JIeT CHOBA T€HEPHUPOBATDL YNCJIA, HAUNHAA C Apyroii rpanunbl. ITapameTp cache ynpasiser kamm-
pOBaHMEM 3HAYEHMIl. EcaM 3TOT mapaMeTp 3aJaH, TO OOpameHus K IOCJIeJ0BaTeIbHOCTH OY1yT
K3IMIPOBATLCH, T. €. 32 OJIUH pa3 OyJeT BRIOUPATHCA Cpa3y HECKOJBKO 3HAUEHN. TO YCKOPHAET pa-
60Ty, HO IPUBOJIUT K IIOTEPE GOJIBIMIOrO KOJAMIECTBA 3HAYEHU, €CJIU 34 CECCUIO IIPOUCXO/IUT MAJIO
00 paIeHnii K IoCael0BaTeILHOCTH.

B caygae, ecin B KoMaHjle Creat e sequence ykasaHo kJaiouesoe cjaopo or der, Oracle rapan-
THPYET, YTO BBIOPAHHOE M3 IOCJEJ0BATEIBLHOCTI 3HAUECHUE OYAET OoJIbIIe (IpU OTPUIATEILHOM
nrare — MEHbIIIE), 9eM BCe Npebiymue. B IpoTUBHOM cjlydae IOPSI0OK MOKET ObITh HAPYIIEH, HO,
KaK IIPABIJIO, 3TO HEBAKHO.

! Jlns monMManus MaTepuaa JAHHOTO pajielia 3HaHHe (pUNUECKOH CTPYKTYPhI HHEKCOB He 06I3aTeNbHO.
TeM He MeHee, HaiiTu onmcaHue B-epeBbeB MOKHO, HanpuMep, B kHure Jlonanpia E. Kuyra «Mckyccrso
IIporpaMMUpOBaHus», T. 3 «CopTUpoBKa U MOUCK», pasfen 5.1.6 «CmipHOBeTBsAIIeCs AepeBbsl». bUTOBbIE
KapTbl IO pOGHO OIUCAHbI B pUpMeHHOI fokymeHnTanuu Oracle.
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ITociaenoBaTeIbBHOCTD UMEET JABa aTpuOyTa: nextval — cieayomee YHUKaIbHOE 3HAaUE€HUE U
currval — nociegnee BpIopaHHOe 3HaYeHHEe. OO6PATUTHCA K aTpUOYTY Currval MOYKHO TOJIBKO B
TOM CJIydae, ecJd B TEKyHell ceccuu yske 6bL10 obpamieHue k next val . Takum o6pa3oM, 3HaUeHHE
currval a1 Kkaxaoil ceccuu cBoe.

151 obpamenns K MoCAe10BaTEIbHOCTH (A TakKe K JIOObIM OObEeKTaM, He SBJISIOMUMCS JaH-
HBIMHU Ta0/IMIbI, HAIIpUMEP, (PYHKIUAM) IPUMeHsAeTcs KOHcTpyknua sel ect ... from dual :
sel ect seq_enp.currval from dual

ORA- 08002: sequence SEQ EMP. CURRVAL is not yet defined in this session
sel ect seq_enp. nextval from dual

next val

sel ect seq_enp.currval from dual

currval

Ecim moab3osaTtenio AA€TCsAI IIPpaBO HEHOCPEACTBCHHO 3allIChIBATh JAHHBIC B TR6JII/II_[}’, TO
}’Z[O6HO O6paH_[?lTI)CH K IIOCJICAOBATC/IPHOCTI AJIdd T'€HEpAanu II€CPBUYIHOTO KJIIO4Ya B TPHUITEPC. B
KOHIIE I'JIaBbI, HOCBHH.[CHHOﬁ TpUrrepaM, Bbl HaﬁZ[CTC COOTBCTCTB}’IOH_[I/Iﬁ IIpuMep.

CUHOHUMBI

CHUHOHMM — JIOIIOJIHUTENbHOE UM4 JIg 00bekTa b/l — Tabamnel, mpejacrapicHusd, IOCJIe10Ba-
TEJBLHOCTHU WM XpaHuMoii nporeaypbl. CHHOHUM He TpebyeT (PU3NIECKOIo IPOCTPAHCTBA, KpoMe

Kaxk JJd CBO€TO OIIpeC/ICHNUSA B cjloBape JaHHbIX. COSZ[HCTC}I CHHOHHUM KOMHH,Z[Oﬁ
create synonym

create [public] synonym <umsi> for <umst obwekra>
YHHUUTOX)KaeTCca CHHOHIM KOMaH/[0i1 dr op:
drop synonym <wmmst>

CUHOHUM MOJKET ObITh IIepCuMCcHOBAH KOMHHZ[Oﬁ renane:

rename <umst> t 0 <HoBOe uMST>

XpaHuMble NpoueAypbl U TPUITepbl

Kpome pannsix, Oracle MOXeT XpaHUTh AITOPUTMBI PAGOTHI C STUMHU JAHHBIMUI — XPAHIIMBIC
nponeaypbl 1 Tpurrepol. OHu 3ammcbiBaloTcs Ha a3pike PL/SQL — ¢pupMeHHOM IporeaypHoM
pacmmpenun SQL — u XpaHATCS B BUJE MCXOAHBIX TCKCTOB U OTKOMIIIIIPOBAHHBIX OOPa3oB.
OTOMY S3BIKY IIOCBSIIEHA OT/JEJIbHAs IJaBa HacTosmero mocoous. Kpome toro, Oracle 8¢ nmeer
COGCTBCHHYIO Java-MaIIITHY U TO3BOJIAECT MUCATh XPAaHUMBbIC IPOIEAYPhI U TPUITEPHI HA Java.

HOZ[pO6H€€ O CO3JJaHNN XPAaHNMbBIX IIPOOEAYP U TPUITEPOB Bbl MOKCTE IIPOINUTATD B COOTBET-
CTBYIOINMX I/IaBaX.

O6beKTHbIe NPUBUAETUA

OOG6DbeKTHDBIE NPUBMJIETHH OIpPEAE/IAIOT IIpaBa HA BBIIOJHEHHE KOHKPETHBIX OIEpaluil HaJ
KOHKpeTHbIMU o0bekTaMu. B Oracle onipeesiensl 8 BU10B OO bEKTHBIX IIPUBUJIETUI].

- g .
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[ ) = EE |Er | ®=
Alter H3meHeHne mapaMeTpoB 00BEKTA X X
Delete Ynanenne JaHHBIX X X
Execute HUcnonnenne X
Index WHjexcnpopanue X
Insert BcraBka janapx X X
References | Mcnob3oBaHuE TaGIUIBI B KAYECTBE POAN- X

TeJIbCKOII B IpaBmax foreign key

Select Brpr6opKka JaHHBIX X X X
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| Update | OGHOBIEHNE TAHHBIX | x [ x |

Kasxnplii 10/1b30BaTE/Ib UMEET BC€ OObEKTHBIE IPUBUJIETNH HA OOBEKTDI CBOEIT CXEMBI 1 MOKET
BBIJIABATb 3T IPUBUJICTUN IPYTUM IIOJIb30BaTeIsIM. JleJaeTca 3To KoMaHJo¥ gr ant :
grant (<umst npusunermn> {, <umst npusugermn>} | all)
on <umst obvekTa> [ (<cronben Tabmuupr> {, <cronbeyn Tabmuupr>})]
to {<umst mombsoBarenst> | <umst pomu> | public}

[with grant option]

Eciin B koMaHze gr ant BMecTO IlepedncieHus IpUBWIernii ykazaso al |, To nmojas3osaresio 6y-
JYT BBIIAHBI BC€ OObEKTHBIE IIPUBUJIETAN, JOIYCTUMBIE I JaHHOro oO0beKTa. IlpuBuieruu, cps-
3aHHbBIC ¢ Ta6mnamu (sel ect, updat e, i ndex u r ef er ences) MOKHO BbIIaBaTh HE TOJIBKO HA Ta0-
JIAIY IEeJMKOM, HO U Ha OTAEJbHBIE CTOJIONBI, KOTOPBIE IIEPEUUCIIIOTCS II0C/Ie MIMEHHU Tal/ I B
CKOOKaX 4epes3 3algTyIo.

OO6bekTHDBIE IPUBIJIETUM MOTYT BBLIABATBHCS KOHKPETHOMY II0OJIB30BATEIO, POJH (T. €. BCEM
[I0JIb30BAaTENsAM, KOTOPBIM BBIJAHA 3Ta PoJib) U CIENUAJIBLHOMY II0Jb30BaTeN O public, T. e. Bcem
noJb3osaTtexaM b/l MckmodyeHne cocTapadioT npusniernu i ndex u r ef erences — oHn He MOIYT
OBITh BBIJAHBI POJIU, HO MOT'YT OBITH BBIIAHBI BceM (T. €. IToJb3oBaTe o publ i ¢). Ecim B komanje
grant ykasana ¢pasa Wi th grant option, To mojb3oBaTelb, HOJYIUBIMNN ITPUBUJIETUIO SBHO
I 9ePe3 poJib, MOKET IIEPEJATD €€ JIPYrOoMy II0/Ib30BaTEN0 UIN poJd. PoJb Takke MOKET ObITD
HAa3HA4YCHA JPYroil po/m 1au IoJb3oBaTe o publ i c.

OTo6paTh IPUBUJIETHIO Y ITOJb30BATE/SA UK POJIA WIN POJIb Yy II0JIb30BaTe I MOKHO KOMAH/[01
r evoke. Jlsg poJieil CHHTAaKCHC KOMaH/bl TAKOB:

revoke <mmst pormm> from (<umst nosbzosBarenst> | <umst ponm> | public)

Eciin oToGpath y noJjb3oBaTe s poJib, TO II0Jb30BaTENb MOYKET IPOAOJIKATD 1TOJIb30BATHCS IIPUBU-
JIETUAMU 5TOH PoJH 0 TeX MOP, IOKA HE 3aBEPIIUT CBOIO CECCUIO WM HE BBIKJIIOUUT POJIb BHO C
IIOMOIIBIO KOMaHJbI Set 1ol e.

151 00'beKTHBIX MPUBUJIETUI UCIIOAB3YeTCs 60Jle€ CI0KHBIII CHHTAKCHC OTOOpa:

revoke (<umst mpusunmermn> {, <umst mpususermn>} | all)
on <mmst obrekTa>
from (<umst nombzoBarenst> | <umst posm> | public)
[ cascade constrai nts]
Ppasza cascade constraints IpUMeHHMa TOJBKO TOIJIA, KOIZA OTOUPAETCA IPUBUIETUS
ref erences mim Bce IPUBWICTUN — B 3TOM CJIy4a€ aBTOMATUYCCKM YHHUYTOKAIOTCS BCE IPABUJIA
nesoctHOCTH foreign key, Tpebyromue oTOGpaHHBIX IPUBUJIET U,
151 Toro, 9TOGBI CO3aTh POJib, HEOOXOAMMO BBIITOJIHATD KOMAH/LY

create role <umst> [identified by (<mapons> | externally)]

151 cospanmnsa po/m HeO6XOUMa CUCTEMHAs puBulerus creat e rol e. MoKHO yka3aTb, 4TO
BKJIIOUEHHE poJH TpebyeT miaeHTudukamuu. Ecim ykasaH mapoJib, TO HIeHTU(PUKAINASA IPOUCXO-
aut cpeactsamu Oracle, ecin ke ykasaHO KJIoueBoe cJloBo ext er nal | y, To ujeHTH]UKaus npo-
HMICXO/IUT HA YPOBHE ONIEPANMOHHON CUCTEMBI.

ITpn coequHEHNN KJINEHTA C CEPBEPOM CECCHA NOJIYydaeT BCE IPUBUJIEINHY, BbIJAHHDBIC II0JIb30-
BaTeJo SIBHO, a TAKXKE BCE€ IIPUBUJIEINH, BBIIAHHDIE POJIAM, B TOM YHCJI€ U TPeOYIOIIM UAeHTApU-
KaIlu1, KOTOPbIE BKJIIOYCHBI B CIIICOK PoJIeH IIOJIb30BaTe N 10 YMoJ4aHuo. Iloas3oBaTeas MoskeT
BKJIIOYATD U BBIKJIIOYATh POJIM JJII CECCUUA KOMaHJoli set rol e:
set role (all [except <umst> {,<umsi>}] | none | <umst> {, <umsr>})

KiogeBoe €JI0BO NONe BBIKJIIOYAET BCE POJIM, BBIIAHHBIC ITOJb30oBaTe 0. IlocMoTpeTh BKIIOUEH-
HBIE POJIM MOJKHO 4epes cucTeMHoe npescrasienne SESSI ON_ROLES.

BrIxmoueHne poJi MOKET MOHA00UTLCA B CJIydae, KOIjJja HY;KHO BPEMEHHO JO00aBUThH CECCUN
KaKne-moo IpaBa, BHIIOJHUTL OIPEIEJCHHbIE JEeHCTBUA U CHOBA BBIKJIIOUUTD JOIOJHUTEIbLHbBIE
npapa. Kpome Toro, KoJam4ecTBo OJJHOBPEMEHHO BKJIIOUEHHBIX POJIEi /I IOJb30BaTeNd OT PaHU-
9YEHO.

YHUYTOKATL POJIb MOKHO KOMaH/[o1i dr op rol e:
drop rol e <ums>

Takme oOBEKTHI, KaK MH/JEKCHI, TPUITEPDI, CHHOHUMbBI HE MMEIOT COOCTBEHHBIX OObEKTHDIX
HpUBUJIETNi. Bpjaga IpUBMIETNA HAa JOCTYI K JAHHBIM B Ta0/MIE aBTOMATUYECKU IIPUBOJAUAT K
Bbljlaue IIPUBIJIEIMH HA NCIIOJTHEHUE COOTBETCTBYIOMIETO TPUITEPA NN UCIIOIb30BAHUE NH/ICKCOB.
B Oracle He cymecTByeT 00 bEKTHBIX IPUBUJIETUIA, IIO3BOIAIONUX U3MEHATD TEKCT IPEICTABJICHUS,
XpaHUMOIi mporeyps! nian Tpurrepa. CienaTbh 5T0 MOKET TOJLKO Baajeer] 00beKTa MM aJIMIHA-
CTpaTOp, MMEIOIUI COOTBETCTBYIOMYIO CUCTEMHYIO Ipubmiernio. KoJ XpaHUMBIX Iponeayp u
TPUITEPOB MCIIOJHACTCA C IIpaBaMH BJajJelblia o0bekTa. Eciu, HampuMep, B Teje IPOIE ypbl
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IPOUCXOJUT OOpameHne K TabauIe, Ha JOCTYII K KOTOPOH HEeT NPUBUJIETUH Y BbIZBABIIEIO JTY
IPOIEAYPY, HO €CTh IPUBMJIETUH Y €€ BJIA/Ie/Ibla, IIPOIie/[ypa Oy/eT BLIIOJHEHA YCIIEHIHO.
ITpu BBIIAaUE NPUBUJIETAI BMECTO MMEHHU OOBEKTa MOKHO HCIOJb30BATH €0 CUMHOHUM. BBI
JAHHBIE TAKMM 00pa30M IIPUBUJIEI MU COXPAHAIOTCA, JJasKe €CIM CUHOHUM OY/JIeT YHUITOKCH.
YHNYTOKEHNE OOBEKTOB NPUBOJUT K YHUUTOKEHHUIO BCEX BBIJAHHBIX HA HEIO IPUBMJIETHIL.
IToaTOMY €cim BBI XOTUTE U3BMEHUTDH TEKCT XPAHUMOM IIPOTrpaMMBbl WM IIPEJCTAaBICHUS, COXPAHUB
I PUBIJIETUH, NCIOJb3YHTE BMECTO Iapbl KoMaH/| dr op 1 Cr eat e koMaHJ[y cr eate or repl ace.

3aBUCUMOCTHU MeXXAY 0ObeKTaMuU

Takue 06bEKTBI, KaK IPEJCTaBICHUS, XPAaHUMBIE IIPONEYPBI U TPUITEPHI B CBOUX OIIpejeJie-
HUSX COJEeprKaT CCBUIKM Ha JApYrue OOBeKTDbI (TabJUNbl, IOCIEe0BATENbHOCTH, APYIHE XPAHUMBbIE
npoineaypsl). Oracle aBTOMaTHYECKH OTCIEKUBAET 3aBUCUMOCTHI MEKIY OObEKTAMU.

ITpu namenenun 6a30Boro 06'bEKTa U3MEHAETCI CTATyC 3AaBUCUMBIX OOBEKTOB — OHU II0JIyJaloT
CTaTyC «HeJeHCTBUTENbHBII>» (invalid). 9TOT cTaTyc 03HAYAET, YTO Iepes oOpanieHIeM K OO bEKTY
TpebyeTcst eT0 NPOBEPUTD. I IpIMEHNTENPHO K XPAaHUMON IIPOLEYpe UIU TPUITEPY 3TO O3HAYAET
KOMIIMJISINNIO, IIPUMEHUTENBHO K IIPEJCTABIEHHUIO — IOBTOPHBIN pa3bop ero 3alluCH B cjloBape
JAQHHBIX. Ta6mIbI, TOCAE0BATEIBHOCTA I CHHOHUMBI ICICTBUTEIbHBI BCET/IA.

Hi3MmeneHne cratyca — MPOLECC PEKYPCUBHBII. DTO 3HAYUT, YTO IIPU TIOMETKE OObEKTA KaK He-
JefCTBUTEIHHOIO IIOMEYAIOTCS TAK/KE BCE 3ABUCUMBIE OT HEIO OO'BEKTHI, a IPU KOMIIMIANNU 00D
€KTa KOMIIIIPYIOTCSI BCE OOBEKTDI, OT KOTOPBIX OH 3aBUCUT, €CJIU OHU HEAECHCTBUTE/ILHBL

ITpu obpamennu x HeAeCcTBUTENLHOMY 00beKTy Oracle aBTOMaTUYECKU LIPEAIIPUHIMAET 110
IIBITKY €10 IEPEKOMIIMJISAINY, U €CJIA 3TO YIA€TCs, TO KOMAH/[a, BbI3BaBIIasl OOpalleHIe, BHIIOIHS-
€TCsl YCIIEMHO. B IpOTUBHOM CJIydae BO3HUKAET OMMOKA 1 KOMAH/a OTMEHSAETCH.

MoskHO INEepEeKOMIINPOBATh OOBEKTHI BPY4HyIo. [l TOro CJIy;KUT KoMaHja al ter
conpi |l e:
alter view <mumst> conpil e
alter (procedure | function) <umst> conpile
al ter package <umst> conpil e [ body]
alter trigger <umst> conpile

Ilpn n3meneHnn O6BEKTHBIX U CUCTEMHBIX IpuBuernii Oracle moMegaeT 3aBUCHMBIE OOBEK-
TbI KaK HEJCIICTBUTEIbHBIE TOJIBKO B TOM CJIydae, €CJIU OHH TPeOYIOT IPUBUJIETTil, KOTOpPbIE GBLIN
OTOOPAHBL
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SQL. Bb160opKka AaHHBbIX

Tnasnan u naubosee mownas 803mosxcrnocms a3vika SQL — amo 8vi60pKa 0anHbLX, 0CYULecmensemas one-
pamopom select. B xavecmee xopouteeo yweOnuxa no vtbopke 0amnoLx moxcro nopexomerndosams [4], a
NoAR0e Popmarvroe onucanue cunmaxcuca onepamopa select npuesedeno 6 [8].

Onepartop Bbl6OpKHU

OO6muii Bu/| KOMaHABI HAa BBIGOPKY JAHHBIX TAKOB!

<nopgsampoc> [ <koMaHIa PYYHOM GJIOKMPOBKN>]

OnpejienieHne no/i3anpoca peKypCcuBHO:

sel ect [unique | distinct] <cnucox BrpaxeHun>

from <cnucox oTHowenu>

[ wher e <ycnosue>]

(group by <cmucox rpynmupoBkn> | <mMepapXMYEcCKuil Banpoc>)
{<MHO)KeCTBeHHa.$I onepauunsi> <no,usanpoc>}

[order by <cmucox coprTuposkm>]

BbipaxxeHus

Crnncoxk BeIpaKeHHUI B ollepaTope sel ect npejcrapigeT co6oit HaGOP BbIPAKEHUIH, pasjleleH-
HBIX 3aIIATBIMU. Beipaskenuem B SQL aBsgeTcd
CTOJIGEI] OTHOINEHNUS;

KOHCTAHTA;

IICEBJIOCTOJIOEIT;

obGpaleHne K II0CJ1e/10BaTeILHOCTH;

olnepanus Ha/l BbIpaKECHUAMU;

¢yHEIUA OT BBIpAaKeHNA 1AM (PYHKIUA 6€3 IapaMeTpa;

JEKOINPOBKA;

obpameHns K 00beKTaM, KOHCTPYKTOPBI THUIIOB U IIPOYME HE pacCMaTpUBAEMbIe 3/1€Ch BbIpa-
JKeHus

B [0/3aIIpOC, BO3BPAMAIONIMIL OJTHY CTPOKY U OJINH CTOJIGET .

Cronben TabauIpbI 3ajaeTcd UMeHeM. Ecan cTos6ern ¢ ykasaHHBIM MMEHEM CYMECTBYET B He-
CKOJIKIX OTHOINEHUSAX, YKAa3aHHBIX B CIIMCKE, TO HAJO YKa3aTh UM OTHOINEHUS W UMs CTOJOIA
yepes TOUKY.

IlceBpocToNOIBI HABBIBAIOTCA TAK IIOTOMY, 4TO (PU3NUYECKH HE XPAHATCA B 6a3e JAHHBIX, HO
HOJUMHAIOTCA TE€M K€ CUHTAKCUYeCKUM IpaBUaM, 9To u cToaonbl. B Oracle cymecTsyioT cie-
JYIOIIHE TICE€BJOCTOJIObI:

B rowid — ¢usnueckuii azpec (rowid) Hagala CTPOKH B TaGJIHIIE;
B rownum — HOPAJKOBBIII HOMEp, IIOJ KOTOPBIM CTpPOKa IONajJa B Pe3yJbTHPYIOIEee OTHOMIC-

HHUE;

B level — ypoBeHb, Ha KOTOPOM OblIa BEIOPAaHA CTPOKA IIPU HEPAPXUIECKOM 3aIIPOCe.

3HaueHMe rownum IpUCBANBAETCA HEIOCPEJCTBEHHO B MOMEHT IIONI/IaHUA CTPOKM B Pe3yJb-
Tupyomee otHomenue. CieoBaTeIbHO, €CJIM OTHOMMEHNE COPTUPYETCS, TO 3HAUECHUS rownum b
HEM MOTYT WJITH HE II0 HOPAAKY. Rownum MoKeT ygacTBOBATh U B yCJOBUU BpIOOPKNU. Tak, 3ampoc
sel ect * from enpl oyee where rownunx=10

BepHeET nepBble 10 cTpOK (B IPOU3BOJIBHOM HOpPALKE) Ta0InnbI enpl oyee, a 3arpoc
sel ect * from enpl oyee where rownun>10

HE BEpPHET HU OJIHOI CTPOKH, T. K. IIpU BLIOOPKE IE€PBOil CTPOKU U3 TAO/MIbI YCIOBHUE HE BBIIOJI-
HieTcs (rownum=1l), ciefoBaTeslbHO, CTPOKa B Pe3YJIbTHPYIOIEE OTHOIIEHHS HE IONAJET, U
rownum He YBEJIUIUTCS.

BMmecTo nMeHn cToJ0ma B CIIUCKE BBIPAYKEHUI MOKHO YKA3aTb * — 3TOT CUMBOJI O3HAYA€T BCe
CTOJIOIIbI OTHOMEHM A, U3 KOTOPOI'O IIPOUCXOJUT BBIOOPKA. LiC/IM OTHOMIEHNUIT B CIINCKE HECKOJIBKO,
TO * 0603HAYAET BCE CTOJIONBI BCEX OTHOMEHMII. 3alliCh UMEHN OTHOIIEHN U * yepe3 TOUKy 000-
3HAYA€T BCE CTOJIONBI YKA3aHHOTO OTHOIICHUS.
sel ect * from enpl oyee

select *, rowd fromenpl oyee -- omnbra

!B Bepcusx 8.x
? Haumnas c Bepcun 8.1.5
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sel ect enployee.*, rowid fromenpl oyee -- npasBuibHO
sel ect

enpl oyee. *, -- Bce cromnbuw

sysdat e, - - QyHKLMA

rowi d, -- TmceBpocTosbell

' now -- KOHCTaHTa

from enpl oyee
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B cnmcke BBIGOPKH JOIYCTUMBI olieparun 1 (pyHKIUN HaJl BeIpaskeHuAaMu. Oracle nojjep:xm-
BaeT CJEAYIONME ONepanuu (B HOPAAKE YObIBAHIA IPUOPUTETA):

Omnepatop 3HauecHHE
+

YHAPHDIN MUHYC U YHAPHDBIN IJIIOC

*

YMHOJKCHHC 1 JC€JICHNC

+ -

CJIOJKEHHNE 1 BbIYUTAHUE

KOHKATCHaN 51 CTPOK

Crucox BcTpoeHHBIX (pyHKIUI Oracle IpuBeseH HIKe:

1. MareMaTHIecKkHe (pyHKIHHA

abs(X) —abCcoMOTHOE 3HAUCHHUE X:

abs(-15) = 15

acos(X) — apKKOCUHYC X:

acos(-1) = 3.14159265

asin(X) — apKCUHYC X:

asin(-1) = -1.57079633

atan(x) — apKTaHTEHC X; pe3yabTaT oT -Tl/ 2 10 i/ 2:
atan(1l) = 0.78539816

atan2(X,y) — To ke, 94To atan(X/y); pe3ylabTaT OT -TL 10 T[ B 3aBUCUMOCTHU OT 3HAKA X U Y:

atan2(5774,10000) = 3.1415914
ceil(x) — HauMeHbImee 1ej10€, 60JIbIIee WIN PABHOE X!
ceil (15.7) = 16

ceil (-15.7) = -15
€08(X) — KOCHHYC X:
cos(0) =1

cosh(x) — runep6o/MIecKuil KOCUHYC X:

cosh(2.71828) = 7.6101113

exp(X) — 5KCIIOHEHTA X:

exp(1) = 2.718281828

floor(x) — HauGopmee nej10€, MEHBIIEE I PaBHOE X:

floor(15.7) = 15
floor (-15.7) = -16

In(x) — HATYpaIbHBIHI JOoTapU(}pM X:

In(2.71828) = 0.99999933

log(a,x) — sorapudm X 10 OCHOBAHUIO a:

log(2,1024) = 10

mod(a,b) — ocTaToK OT JlesieHNns a Ha b:

mod(7,3) =1

power(X,y) — X B CTEIIEHN Y:

power(2,3) = 8

round(x[,n]) — oKkpyrJI€eHHE X [0 N AECATUIHBIX Pa3psIOB:

round(128.51) = 129
round(128.51,1) = 128.5
round(128.51,-1) = 130

sign(x) — 3HAK X:
sign(-9) = -1

sin(x) — cAHyC X:
sin(1.57) = 0.99999968

sinh(x) — runep6o/nyecknii cCUHYC X:
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sinh(2.71828) = 7.54412319

sqrt(x) — KBaJpaTHBII KOPEHbD X:

sqrt(9) =3

tan(X) — TAaHTEHC X:

tan(3. 14159/ 4) = 0.99999867

tanh(x) — runep6oMYeCcKUil TAHI€HC X:

tanh(1) = 0.761594156

trunc(x,[n]) — orépaceIBaHUE JPOOHOI YACTH X, TOYHOCTD 11 AECATUIHDBIX 3HAKOB!

trunc(128.51) = 128
trunc (128.51,1) = 128.5
trunc (128.51,-1) = 120

2. CuMBoIbHDBIC byHKIAH

ascii(s) — ASCII-xko IepBOIo CUMBOJIA CTPOKH S:

ascii('Abc') = 65

chr(n) — ASCII-cuMBOJ ¢ KOJIOM n:

chr(65) ="A

concat(sl,s2) — koukaTeHanus cTpok sl u sl; To sxe, gro sl || s2:

concat('A", 'B') = "'AB

initcap(s) — aesaeT nepBble GYKBBI BCEX CJI0B CTPOKU S 3aIIABHBIMU:

initcap(' mpanos n.m.') = 'Veanos V. U."'

instr(s,sub[ ,n[ ,m] ] ) — Bo3BpamaeT MO3UIUIO M-TO BXOXJICHUS CTPOKH sub B CTPOKY S,
HAYMHAs C HO3UINHA 1; €CIH N OTPHIATEIbHA, TO MO3UIMA CYNTAETCSA OT KOHIIA CTPOKU S.
ITo ymosganmio m=1 u n=1:

instr('Veanos V. .",' ") =1

instr('Veanos V. 1.","'1',2,2) = 10

length(s) — aymHa s B cUMBOJIAX:

I engt h(' nomua crpoxn' ) = 12

lower(s) — npeo6pa3soBaHUE CTPOKU S B HUYKHUI PETUCTP:

| ower (" Hukumt' ) = " HvokmHmid'

lpad(s1,n[ ,s2] ) — romoansier s1 ciaeBa 10 JUIMHBI N CUMBOJAMUA U3 s2 (€C/M $2 He yKa3aHa,
TO npo6etamu). Ecim pinna s1 6oibmie n, o6pesaet sl cpasa:

I pad(' cems' ,7,".") ="'...cemn'

ltrim(s1[ ,52] ) — youpaer us ctpoku sl ciiepa Bce cMBOJIBL, BXojsmue B s2. Ecim s2 ne yka-
3aHa, youpaeT Iposebl:

Itrin(’ cemp') = ' cewmp'

replace(s1,s2[ ,s3] ) — samensieT B cTpoke sl Bce BxoxxaeHus s2 Ha s3. Ecim s3 He ykazaHa,
YTO BCE BXOXKJICHHA S2 YAAIAIOTC:

repl ace(' sanos U.N.', "' UBau', ' Terp') = 'Tlerpor U. UN.'

rpad(sl,n[ ,s2] ) — nonounseT cTpoky sl cupapa 10 JJIMHBL I CUMBOJIAMH 13 s2 (ecu s2 He
yKa3aHa, To Ipobesamu). Eciu piamaa s1 6osbie n, obpesaet sl crpasa:

rpad(' cems' ,7,'.") = 'cems...'

rtrim(s1[ ,s2] ) — youpaeT u3 ctpoku sl ciesa Bce cUMBOJIBI, BXojsmue B s2. Ecian s2 ne
yKa3aHa, youpaeT Ipo6eIbl:

rerim’ cemn ') = ' cewm

soundex(s) — BO3ZBpAIAET 3BYKOBOE MIPEJICTABICHUE CJIOBA S

soundex(' M croSoft') = 'M62'
soundex(' m KrosOvte') = 'M62'

substr(s,m[ ,n] ) — BoaBpam@eT HOACTPOKY S HAYMHAS C HO3UIUN I JUIMHOI N CMMBOJIOB.
Ecin m=0, cantaeTcss m=1; eciu m oTpUNATENBbHO, TO CIUTAETCA IO3UINUSA OT KOHIIA CTPO-
k1. Eciim n He ykazaHO, TO BO3BpammaeTcs HOACTPOKA OT I IO KOHIIA CTPOKHU:

substr (' Meanoe N.U.',1,6) = 'lVsanos'
substr (' MBanos M. UW.',-4) =" W'

translate(s1,s2,5s3) — Bo3ppamaeT sl, B KOTOPOil Bce CUMBOJIBI U3 $2 3AMEHEHBI COOTBETCT-

1 .

AJITOPATM TTOCTPOEHMA 3BYKOBOTO 3HAUYCHNA aHTJIMNUCKUX cJIoB onmcaH B kHure Jlonampaa E. Kayra «Mckyc-
CTBO MMPOTPAMMHUPOBAHNA>, T. 3 «CopTupoBKa U Monck». C HAIMOHAJIBHBIMI CUMBOJIAMH (B YaCTHOCTH, C KH-
pwuneit) GyHKIUA He paboTaeT.
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ByjomyMI CIMBOJIaMI 13 SS; CHUMBOJIbI, HE BXOJAIINE B 52, HC€ 3aMCHAIOTCA; CUMBOJIbI, KO-
TOPbBIC €CTb B 52, HO HE NMEIOT COOTBETCTBUA B SS, YAAEIIOTCST:

translate(' eawos M. M.", ' Uea"','!") = "lruos !.I].
B (rim( [leading] trailing] c¢ from s) — ypaaseTr cumBossl ¢ n3 Havana (leading), xoHma
(trailing) mim ¢ o60UX KOHIIOB CTPOKH S; C IIPEJCTABIAET COOOM CTPOKY JJIMHON B 1 cuM-
BOJI:
trimleading ' ' from' crpoka') = 'crpoka'
B upper(s) — npeobpasoBaHUE CTPOKU S B BEPXHUII perucTp:
upper (' BEpXuuit' ) = ' BEPXHUI'

3. Oyaknun paGoTHI ¢ JaTaMHA

B add_months(d,n) — go6apiasgeT n MecAIEeB K JaTe d ¢ ydeToM KOJIM9ecTBa JHeil B Mecsre:
add_nont hs(' 31-Cct-2001',4) = '28-Feb-2002'

B last_day(d) — nmociaeaHuit 1eHb Mecsna, KOTOPOMY IPUHAUIEKUT AaTa d:
l ast_day(' 3- Cct-2001') = ' 31-Cct- 2001

B months_between(d1,d2) — koiugecTBo Mecsanes (HeoGA3aTENbHO Hejl0€) MEKAY JaTamu d2
n dl (ecim d2>d1, To peayabTaT OTpUIATEIbHBIN ):
mont hs_bet ween(' 3-Cct-2001"', '2-Nov-2001') = -0.967741935

B next_day(d,c) — 6amKaiimmii cieayomuii 3a aaToit d 1eHb HeJe C:
next _day('3-Cct-2001","'wed') = '10-Cct-2001'

® round(d[ ,fmt] ) — oxpyraser gaty d' g0 exunmN, ykazanHbX fmt — dopMaTHO CTPOKOil
7.1 1aThl. [ o yMoI9aHnIo OKPYIIAET A0 JHS:
round(to_date(' 3-Cct-2001", 'dd-nmon-yyyy'),' YEAR ) = '1-Jan-2002'

B sysdate — Tekymas JaTa 1 BpeMsI, O6paTUTe BHIMAHNE, YTO €CIN (PYHKIUS HE NPUHIIMACT
ApryMEHTOB, MYCThIC CKOOKU IOCJIE €€ NIMCHHU HE IHITYTCS.

B trunc(d[ ,fmt] ) — o6pesaet naty d” o eauHMI, ykazaHHLIX fmt — popMaTHO# CTPOKOIT 15
nateL 1o yMomaanmio o6pesaet 10 AnS:
trunc(to_date('3-Cct-2001', 'dd-non-yyyy'),'mi) = "'1-Cct-2001"

4. Pasnpie pyHKmun

B greatest(nl,n2,...,nN) — HauGo.ibmee U3 YuCceI:
greatest(-1,2,8,-5) =8

B Jeast(nl,n2,...,nN) — HauMeHbITICE U3 YUCET:
least(1,7,4) =1

B nvl(pl,p2) —ecan pl ve null, To pl, nraue — p2:
nvl (null,5) =5

B uid — naeHTH(PUKATOP TEKYIETO MI0Ib30BATELA.

user — UM Tekymero noJjb3osatest Oracle.

B userenv(p) — mapaMeTpbl TEKYIIEHl CECCUM; P — OJHA U3 IPEJOIpPeNeIeHHbIX CTPOK. Ha-
npumep, ' | anguage' BbIJAET TEKYIUE SA3BIKOBbIE HACTPOMKHU:
userenv('language') = 'RUSSI AN _Cl S. CLBMSW N1251"

ITosHBII CHUCOK IOITYCTUMBIX IIAPAMETPOB MOKHO HAHTH B [ 8].

Eciin cuMBoJIbHBIE (DYHKIIUY BO3BPAIAIOT 3HAYECHUS JIMHHEee, yeM Tpebyercs (4000 cuMBoioB
aad varchar2 m 2000 cumBosios a4 char), To 3HaYeHHE 6e3 IpeAylIpeKIeHIA oOpe3aeTcd 10 HyX-
HoM JyinHBL. KpoMe nepeuncieHHbIX (pyHKIUI, B onepaTope sel ect MOKHO MCIOJIb30BATh (PYHK-
IUHU IPeodpa3oBaHNA TUIIOB, O KOTOPBIX PACCKA3BIBAJIOCH B IPEAbLAYINEii I1aBe, a Takke (PyHK-
MU, HAIIICAHHBIE CaMUM pa3paboTuukoM Ha sa3pike PL/SQL. BoJee MOJHBINA CIUCOK U IOLPO6-
HyI0 NH(QOPMAIMIO O BCTpPoeHHbIX (pyHKnuAX Oracle MosxHO HaiiTu B [8], a 00 HCIIOJIB30OBAHIU
I10JIb30BATEIbCKUX (PYHKIIMH pacCKa3aHo B IJlaBe, ocpamennoi PL/SQL.

OCOGHAKOM OT OCTAJILHBIX BCTPOEHHBIX (PyHKIMIT cToUT (pyHKnuA decode:
decode( <Bmpaxenue>, <sHaueHnmel>, <snaueHme2>{, <suaueHme_2n- 1>, <sHauenme_ 2n>}[, <sHaueHue no
yMonuaHmo>] )

Ecin <empaxenne> n KaKoe-HI/I6yz[b N3 3HAYCHUI <s3HaueHMre 2i -1> paBHbI, TO Cl)yHKL[I/Iﬂ BEP-
HET <sHadenme_2i >. EcaM BeIpa’KeHUE HE PABHO HY OJJHOMY M3 HEUETHBIX 3HAUCHU, TO (PYHKITUA

1
O6parnure BHUMaHUe, UYTO IPH Ilepejjade KOHCTaHTHI B KadecTBe MapaMeTpa (PYHKITIH ee HaJlo SBHO MPUBO-
JUTH K TUMy date, T. K. IO YMOTIaHMIO (PYHKITUA MIBITaeTCA IPeo6pa3oBaTh CTPOKY B UUCJIO.
5
- CM. npuMeydaHue K QyHKIUA round.
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BEPHET 3HAUEHUE 110 YMOJIYAHUIO, a €CJIM OHO He yKa3aHo, To nul | . Oco6eHHOCTD 3TOM (PyHKIUMI
COCTOUT B TOM, YTO OHA II03BOJIAET CPABHUBATDL HA PaBEHCTBO 3HaYeHus nul | . Hanpuwmep,

decode(status, 'Y, ' eueepennwit' ,' N, ' woewit', nUll, "' ynanen' , ' Hemonmycrumoe zHauenue' )

IPpUHUMACT 3HAYCHUA

' BEIBEpEHHbI' ecom Sstatus="Y'

' HOBBIZ' , ecom status="N

' ynasen' econ status is null

' HemomycTyMoe 3zHadeHue' BO BCex OCTaJlbHHX CJydasax

Kpome cTo161noB 1 BbIpaKeHUI HAJ HUMH, B CIINCKE BBIpA’KEHHIT ollepaTopa sel ect MoskeT
Yy4acTBOBATD MIOJ3ANIPOC. DTOT IOA3AIPOC AOJKEH COJEPKATh OJUH CTOJIOEN U BO3BpamaTh He 60-
Jiee OHOM cTpoKH. Ecim 3anmpoc BEpHYJI OJHY CTPOKY, TO 3HAUCHUEM BBIPAKCHUSTIOA3ANIPOCA CTa-
HOBUTCS 3HAaU€HHUE €JIMHCTBEHHOIO CTOJIONA; €CJI 3alIpOC HE BEPHYJI HU OJHOII cTpokH, To nul | ;
€CJIU JKe 3alIpOoC BEpHYJ 60Jlee OJHOH CTPOKU, BOSHUKAET OIMIOKA:

ORA-01427: singl e-row subquery returns nore than one row

Kamz[oe I10J1€ B OTHOIIECHNN JJOJI’KHO UMETb M. HpI/I HpOCTOﬁ BI)I60pK€‘ II0JIE€ IIOJYIAC€T TO JKC
nMsdA, 9TO OBLIO Y HCTO B TOM OTHOMECHNN, I3 KOTOPOTO OHO BI)I6p?lHO. Ecam »xe B PE3YIBTHPYIOMEM
OTHOIMEHUU HECKOJBKO II0JIEN C OJ/IUHAKOBBIMM IMCHAMMH, Oracle IIEPENMCHOBBIBACT UX IO CBOEMY
YCMOTPCHUIO. Taxxe moas IIEPCUMCEHOBBIBAIOTCS, €CJIN B €TO OIIMCAHUN YIaCTBYIOT BbI3OBbI (‘l)yHK'
I_II/Iﬁ nm onepaTopbl. ,HJIH TOTO, ITOOBI IIEPEUMCHOBATD II0JI51, HA/O YKa3aTb HOBOC MM IIOCJIC BbI-
PaKEHUs, OTAEIAUB €0 KJIIOUYEBBIM CJIOBOM as UJIN HpO6€JIOM. HaszBannsa moaeii MOTYT COACPIKATD
HalIlMIOHAJIbHBIE NJIN CJIy)KC6HI)I€‘ CHIMBOJIbI, 4 TAKJKC COBIIA/IaTh C 3ape3CpBUPOBAHHbIMI CIOBaAaMI —
B 3TOM CJIy4ac€ NX HAJ0 3aKJII09aTb B Z[BOﬁHI)IC KaBbIYKU:

sel ect
isn, -- noJe MoJyduT uma "isn”
i ni tcap(nane), -- Oracle cam coopmmpyeT mma
sal ary-83.5 as difference, -- nepeumeHoranne
hiredate as "npunar" , -- HOBOE VMHA COIEpPXUT HalMOHaJbHBE CHMBOJIBI
firedate as "null", -- HOBOe MMA CcoBIadaeT CO CJyXeBHHM CJOBOM
remark " npumeuanme” -- CJIOBO aS MOXHO OITyCTUTh

from enpl oyee

Ilepen cimckoM BbIpaKeHHI MOSKHO yKa3aTb Kaodepoe cjobo di stinct mm uni que. B aTom
cJlydJae U3 pe3yJbTUPYIOMET0 OTHOIMEHN OYAyT UCKIIOUEHBI Ay0IUKaThL. Tak, HarpuMep, 3apoc
sel ect distinct salary from enpl oyee

BEPHET BCE BO3MOXKHBIC CYMMBI 3apILIaThl. B cImcke mosieil mpu McmoJib3oBaHnn caosa di sti nct
(mmm uni que) He 10JpKHO OBITH IoJIeil Tuna long, long raw, bfile, blob, clob, nclob. MMeiiTe B Bu-
Ay, 9TO HcHoJb3oBanue di Stinct IPUBOAUT K COPTHPOBKE pe3ylbTaTa M, COOTBETCTBCHHO, 3a-
MEJIAET BBIIIOJIHEHIIE 3aIIPOCa.

OTHOLWIEHUA

ITocae xkaroueporo cjaoBa fr oms 3alIpoce IEepCUNCAAI0TCA OTHOMEHNM S, 13 KOTOPBIX OCYMCCTB-
Jd€TCA BI)I60pK2l. B kxauecTBe oTHOMIEHUST MOKET BBICTYIIATDH T2l6JII/II_[2l, HIpEeACTaBJICHUEC 1IN SQL—
OA3aIIpPOoC. Oracle ne NOJJCPIKUBACT «COEANHCHHEBIC TaGJunbl» (CHHTAaKCcHC Tuia enpl oyee
(inner | left outer | right outer | full outer) join departmnent)— Bce ycaoBus co-
C€IANMHEHNA 3a]aX0TCA IIOCJIE KJII0OYEBOI'O CJI0BA wher e.

K?DK,Z[OC OTHOIMI€EHMNE AJOJI’KHO MMETHb NMA A4 TOTIO, 9TOOBI MOYKHO OBLIO CCBhLIATHCS Ha €ro
CTOJI6I_II)I BO (ppase wher e. Ha T2l6JII/II_Iy nim npeacTaBJICHIIC MOJKHO CChIIATBCA HENMOCPEACTBCHHO
IO €ro MMeHn, HO MOJKHO I IICPECNMEHOBATD HX, 9TOOBI UMSI OBLIO KOpo1c€. Hopoe nmsa (HCCBZ[O-
HI/IM) OTHOHMICHUST YKa3bIBACTCSI HEIIOCPEACTBECHHO IIOCJIC HETO Y€pPE3 HpO6€JIZ

sel ect e.name as enpnane, d.nanme as deptnane
from enpl oyee e, departnent d
where deptisn=d.isn

B npusepenHoM npumepe Tabjune enpl oyee nIpucBoeH MCEBJOHUM €, U 3allUCh €. name o6o-
3HA4JaeT cToJben name Tabuipl enpl oyee. Ilockospky cTOJIOIBI C HIMEHEM NaMe U i SN €CTh B 0be-
HX Ta0/UIAaxX, o6s13aTeJIbHO HAJlO YKAa3aThb Bo (ppa3ax sel ect u wher e, k IOJISIM KaKkoil UIMEHHO Tab-
JINIBI HIPOUCXOAUT obpamieHue. B mpotusHoM ciydae Oracle BbiaeT onmMoOKy:

ORA-00918: col um anbi guously defi ned

ITOT ke IpuMEP MOJKHO 3alINICaTh 1 6es IIEPEUMCHOBAHM A

sel ect enpl oyee. nane, departnent. nane
from enpl oyee, depart nent
wher e deptisn=departnent.isn
ITockonpky moJe depti sn IpUCYTCTBYET TOJIBKO B Tab/uIe enpl oyee, B 3allpoce HE yKa3aHO,
13 KAaKOI'O OTHOIIEHNUS OpaTh 3T0 1oJie. OJHAKO B peajbHBIX 3allpocaX PEKOMEHYeTCs BCerja yKa-
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3bIBATH NIMA OTHOINICHU A ABHO.
Eciam B ciucke oTHOmMeHnmii HIPpUCYTCTBYET IIOA3AaIIPOC, TO Yy HCTO BCETJAa JOJIKECH ObITH IICeEBAO-
HUM:

sel ect d. datepay, d.anount
from
debt d

sel ect e.isn,e.name as enane, d. name as dnane
from enpl oyee e, departnent d
where e.deptisn=d.isn and e.ngrisn is nul

) enp
where d.remark = enp. enane

OrpaHuueHue BbIGOPKU

Jlig Toro, 9ToOBI OIPAHMYHUTL BBIOOPKY, MCIIOJBL3YIOTCHA YCJOBUSA IOCJE KJIIOYEBOIO CJIOBA
wher e. Yc10BUS COCTOAT U3 JOTMUECKNX OIEpanuii HaJl BIpa)KCHUAMU U ollepaTopos not , and u
or. Ilpuopuret oneparopa not 6o.bme, yeM and, a npuopureT and 6oJpme, yeM or . i ykasa-
HHUS IIOCJIE0OBATEILHOCTA BBIYUCICHNA YCIOBUI MOKHO MCIIOIb30BATEL KPYIJIbIe CKOOKH.

CHncok JIOrM4eCcKuX olleparuii IpuBeieH b TabuIe:

= OIlepaTOPBI CPAaBHEHNS; JEUCTBYIOT TaK JK€, KaK JJOTMYECKUE Olle paTo-
I= <> A= PBI B TPAJAUIIMOHHBIX SA3BIKaX IporpaMMuposanusa. CpaBHeHUE JI060-
< > >= <= ro s3Hauenus c nul | gaernul |, T. e. He true u ue f al se. O6paTutre
BHIMAHHE, YTO YCJIOBHUE «HE PABHO>» MOSKET OBITD 3alIICAHO TPeMs
Pa3HBIMHU ClIOCOOAMH (IIPUBEEHBI BO BTOPOI CTPOKE)

is [not] null IIPOBEPKA, SABJSAETCS JIU 3HAUeHNe HeollpeJeaeHHbM (nul | )

[not] between ... and ... | IpuHALJIEKHOCTb 3HAYCHUA NHTEpBay; X between a and b skpusa-
JIEHTHO X>=a and X<=b

[not] like ... COOTBETCTBHE CTPOKHU IIabioHy. Kaskaplii cuMBoJI m1abJ0Ha COOTBET-

[escape <CUMBOJI>| CTBYET caMoMy cebe, 3a CKIIoUeHneM _ (IIoJ4EPKUBAHUA), COOTBET-

CTBYIOIIETO JIOOOMY CUMBOJIY I % COOTBETCTBYIOMETO JIOOOMY HAGOPY
n3 0 nan 60jiee CUMBOJIOB. MOKHO yKa3aTh «escape-CUMBOJI», KOTOPBIi
SKPAHMPYET CACAYIONMIT 3a HUM %1 _

[not]in (...) MIPUHA/JIEKHOCTD 3HAYE€HU I MHOYKECTBY. MHOKECTBO MOJKET OBITh II€-
peuncienneM anauennii (ue 6oxee 1000') mim moazanpocom, Bo3ppa-
IAIONIAM OJIFIH CTOJIOEII.
OG6paTuTte BHUMAHUE!
nul | i n (MHOecTBO) Bo3Bpam@aeT nul | (He true u He f al se), nake
€CJII MHOYKECTBO COJEPsKUT B cede nul | ;

not i n (MHO>kecTBO) Bo3BpamaeT nul | , eciin XoTs 6bI OJUH 3J1€-
MEHT MHOskecTBa nul | .

exists (mojasanpoc) t r ue, ecIM NOJ3ANPOC BEPHYJI XOTs OBI OJIHY CTPOKY

ITpuBeaeM HECKOJIBKO IPUMEPOB, NUTIOCTPUPYIOMUX OTpPAHNYECHIE BBIOO PKI.
BpI6paTh BceX COTPYAHUKOB, pA0OTAOMUX B OTAe e ¢ KojgoM 10:
sel ect * from enpl oyee where deptisn=10

BpI6paTh COTPYAHMKOB, IIOJYJAIOIMNX MAaKCUMAIbHYIO 3apILIATY:
select * from enpl oyee
where sal ary=(sel ect max(sal ary) from enpl oyee)

BpI6paTh BceX COTPYAHUKOB, IPUHATLHIX HA padoTy B gaBape 2001 roxa:
select * from enpl oyee
where trunc(hiredate) between '1-Jan-2001'" and '31-Jan-2001'

O6paTuTe BHUMAaHKE, YTO IPU HEKOPPEKTHO HalMCAaHHOM KaueHTckoM I10 cToaber hi redat e
MOKET COJIepPKATh JaThl C HEHYJEBBIM BpEMEHEM (HalpuMmep, IIPU 3all0OJHEHUHU €Io 3HaucHUeM
sysdat e). 31 siHBaps ¢ HEHYJIEBBIM BpeMeHeM — OoJIblIe, 4eM IIpocTo 31 sHBaps, U TaKue JaTbl HE
nonaayn 6bl B HHTEpBaL. ITosToMy B 3anpoce ncnobsosada pyaknms t r unc. [IpasuiabHO 6bU10 GbI
HCIIOJIb30BAThH (DYHKIIMIO t I UNC IIPU BCTABKE JAHHBIX B Ta0JINILY.

Bri6path coTpysaHMKOB 110 (pamuun MBaHOB:

1 B Oracle 7.x — ne 6ouee 240.
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sel ect * from enpl oyee

wher e
upper (nane) |ike 'VBAHOB % or
upper (nanme) |ike 'VBAHOBA %

ecJu ObI MBI 331/l MACKy ' MUBAHOBY% , TO B BBIOOPKY MOI' OBbI IIOIIACTh COTPYAHUK C (paMIINel, Ha-
npuMep, ipanosny.
Bp16paTh COTPYJHUKOB, B IPUMEYAHIU K KOTOPBIM COAECPKUTCA TEKCT ' 10% :
select * from enpl oyee where remark |ike ' %0\ %% escape '\’
Bp16paTh COTPYJHUKOB, K KOTOPBIM €CTb OCOOLIE 3aMEYaHUs:
select * from enpl oyee where remark is not null
Bp16paTh COTPYJHUKOB, IPUHATBIX HA padoTy 13 uncia:
select * from enpl oyee where to_char(hiredate,' DD )="13"
Bri6paThs coTpyaHHKOB, padoTaBmux 13 susapsa 2001 ropa:

sel ect * from enpl oyee
where ' 13-Jan-2001' between hiredate and nvl (firedate, sysdate)

Bp16paTh COTPYJHUKOB, (paMI/IM s KOTOPBIX HAUMHAETCS C IJIACHOI OYKBBI:
sel ect * from enpl oyee
wher e upper (substr(nane,1,1)) in (‘A" ,"' 4 ,"'0,"E,'s",'E",'u "W,V ,"K)
ITpeauxar i n B Takoil (popMe SKBUBAJIEHTEH IIOCIEI0BATENBHOIN 3allUCU YCIOBHI ¢ IPEJUKATOM =,
COEJMHEHHBIX OIIEPATOPOM Of . DTOT K€ 3alIPOC MOYKHO M€ PEMUCATD CAEAYIONIM OO PAa30M:

sel ect * from enpl oyee
wher e
upper (substr(nane, 1, 1))
upper (substr(nane, 1, 1)) ="

A" or
4 or
.ubber (substr(nane, 1,1))="1'
BpI6paTh COTPYJHUKOB, BTOpasi 6YKBa B (DAMIINI KOTOPBIX — «O»:
sel ect * from enpl oyee where nane like '_o%
DTOT K€ 3aIIPOC MOYKHO II€PEINCATD C UCIOIb30BaHNEM (pyHKIUH Subst r:
sel ect * from enpl oyee where substr(nane, 2,1)="0'
OG6paTtuTte BHUMaHUE, 9TO 6Jlarojaps HEABHOMY IIPEOOpa30BaHUIO TUIIOB Ipeukat | i ke npu-

MCHUM HE TOJbKO K CTpPOKaM, HO M K uncaaM. Tak, Hanpumep, ycaosusa nod(i sn, 10) =5 m isn
li ke ' %' >KBHBAJIEHTHBI, HO IIepBO€ Oy/eT BBIYUCJIEHO OBICTpEE.

CoeapuHeHUe Tabauy,

CoennaeHneM TabJIHI HA3BIBACTCS OTHOIICHNE, CTPOKU KOTOPOTO SIBISIIOTCSA KOHKATECHANIICH
CTPOK (Man gacTeil CTPOK) MCXOAHBIX TabmI. FIMEHHO onepanus coeiuHeHNs (join) AeIaeT A3BIK
SQL cTosb y1OOHBIM JJ151 MAHUITYJIAINNA JAHHBIMU.

MpocTtoe coeanHeHne

PaCCMOTpI/IM IIpuMEpP: BbIAATDb (‘l)?lMI/IJII/II/I COTPYAHUKOB BMCCTE C HA3BAHUAMI OTACJ/I0B!

sel ect e.name as enpl nane, d.name as deptnane
from enpl oyee e, departnent d
where e.deptisn=d.isn

PCS}’JII)THTOM BBIIIOJIHCHI A STOTO 3aIIpoca MOTJIO ObI OBITH OTHOIICHIIE

enpnane dept nanme

Banoe I. J. Byxranrepusa

[Merpos IL II. Byxranrepusa

Cunmopos C. C. Cryxba BesonacHoOCTU
Bopobrer B. B. TexHUYeCKUM oTneJs

B mannOM mpuMmepe CTPOKH pe3yIbTUPYIOMECTO OTHOMICHUS MOTYyIaIoTCs IyTEM KOHKATCHAIN
gacTeil cTpok Tabaunsl enpl oyee (mose name) m Tabaunbl department (mose name). Yciosue
e. deptisn=d. i sn naspBacTca ycroBueM coepuneHns. CoegUMHEHNE MO YCJIOBHIO = HA3BIBACTCS
SKBICOCINHCHNUEM (equijoin). DTo HaM60JIee BAKHBIN I YaCTO BCTPEIAIOIUIICS BIJ COCAMHECHNS,
U JUISI €TO pEeaIN3anui paspaboTaHO MHOTO 3(P(PEKTUBHBIX AITOPHTMOB.

@pasza wher e MOXKET co/icpKaTh HE TONIBKO YCJIOBUE COCAMHEHUS, HO U Jpyrue yciaosus. Tak,
HAIIpUMEp, €CJIN HATO BBIOPATh BCEX COTPYAHMKOB, KPpOME paboTaloIUX B GYXTaJTCpUH, 3AMPOC
MO>KHO IEPEINCATh CJACAYIOIIM 00 Pa3oM:
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sel ect e.name as enpnane, d.nanme as deptnane
from enpl oyee e, departnent d
wher e

e.deptisn=d.isn and

d. nane<>' Byxranrepus'

OnuH 13 c11oco60B MOCTPOUTD PE3YIBTUPYIOIIEE OTHOIEHNE (IIPOCTOil, HO HEd(p(PEeKTUBHDIN )
.1

COCTOUT B TOM, 4YTOOBI IIOCTPOUTL JAE€KAPTOBO IIPOU3BEJEHME OTHOIIeHUil enployee u
departnent, a 3aTeM HCKJIIOYUTb U3 HETO T€ JEMEHTDI, IJl€ HE BBIIOJHAETCS YCJIOBUE COEJUHE-
HuA. Ecim ske ycloBue coeMHEHHSI HE YKa3aHO, TO Pe3YJIbTaTOM COE€JMHEHUs OyleT UMEHHO Jie-
KapTOBO IpousBejeHHe Tabiaun. Tak, ecom B Tabiaune enpl oyee 1000 cTpok, a B Taduauie
depart nent — 20 cTpox, To 3anpoc

sel ect e.name, d.name from enpl oyee e, departnent d

BepHeT 20x1000=20000 cTpok. IToaToMy HEOOXOANMO TIIATENBHO CJAEAUTDb, YTOOBI KUKIOE U3 OT-
HOIICHNIA, IEPEINCICHHBIX BO (ppase from, yaacTBOBaJIO B YCIOBUM COCAUHCHUS.

B coeamueHnn MosKeT y9acTBOBATH JII0O60E KOMMIECTBO oTHomeHuit. [TycTs, Hanpumep, y Hac
€CTh TAbJINIA Proj ect , cofiep:xarmast TEKYIUe IPOEeKThl, U TabJINNA enppj , Kaxaas CTpoKa B KOTO-
poil COOTBETCTBYET Y9ACTUIO COTPYAHHIKA B MPOEKTE (TAKUM OOPA3oM PEaJU3yeTCs OTHOIICHUE
MHOTHE-KO-MHOTHM Meskay Tabiuramu enpl oyee u proj ect ). Torna aas Toro, 9To6e! BEIOpPATh CO-
TPYTHUKOB TEXHIYCCKOTO OT/ENA, YIACTBYIOIUX B IPOEKTaX, HauaBImmxcs Jo 1 ssuBaps 2001 rofa,
U HA3BAHUS 3TUX IPOEKTOB, HAM MOHATOOHNTCSI COCAMHEHUE Y THIPEX TabJINIL:

sel ect
e.nanme, p.name, p.startdate
from enpl oyee e, departnment d, enpprj ep, project p

wher e
d. name=' Texuuueckuit ornes’
and d.isn=e. deptisn -- COTPYIHVKM TEexXHWYECKOTO OTIeJa
and e.isn=ep. enpi sn -- CBA3bL MeXIy COTPYINHMKaMM. . .
and p.isn=ep.prjisn -- ...V TIpOeKTaMun

and p.startdate<' 1-Jan-2001'

OG6paTtuTte BHIMaHUe, 9TO TabJUIbI depart ment 1 enpprj y49acTBYIOT B COEJIMHEHUU, HO JaH-
HBIE U3 HUX HE IIONIAJAIOT B pe3y/IbTUPYIOMIEE OTHOMIECHIE.

OpHa 1 Ta ’Ke Tab/IMIa MOJKET YyJacTBOBAaThb B COEJAMHEHNN HECKOJBKO pa3. IlycTh, HapuMep,
HAJI0 BBLJATH (PaMIINU COTPYJHUKOB BMecCTe ¢ (PaMIJINAMU UX HAYaIbHUKOB!

sel ect e.name as enpane, mnane as ngrname
from enpl oyee e, enployee m
where e.ngrisn=misn

31ech u Jajiee 6ygeM IpealoaraTb, 9To Tabmna employee coaepsKuT ceyIomue JaHHbIe:

isn nane hi redat e salary ngrisn

233 lUBaHoB M. . 28- Sep-2001 200

133 TIerpor IL I 19- Sep- 2001 150 233

333 Cumopos C.C 28- Sep-2001 100 233

633 Bopotres B.B. 05-Cct-2001 90 133
Torma PE3YyIbTaTOM 3alIpoca 6}’,16T

enpnane ngr nane

[Merpos IL II. Banoe I. J.

Cunopore C. C. Banoe I. J.

Bopobrer B. B. Merpos I Il
CoeJuHEHNE OTHOMEHUS C CAMUM CO00I1 Ha3bpIBaeTCd caMocoeguHeHue (selfjoin).

OTKpbITOE COeAUHEHUE

B nmpejpriymeM npuMepe coTpyaHuk FiBaHoB He nonaj B BLIOOPKY, TaK Kak 3HAYCHHUE NYri sn
Jag Hero (nul | ) He COBIIAJAET HY C OJIHUM U3 3HAYEHUI IepBUYIHOTO Kao4a (i sn). /ladg Toro, aro-
ObI BKJIOUUTH B BHIOOPKY CTPOKU OTHOINEHUS, 1 KOTOPBIX HET IMOAXOJANMX CTPOK JAPYIOro OT-
HONICHUS, CYMECTBYET CHENUAJIbHBIN BUJ COEJMHEHMS, HA3BIBACMBIN OTKPBITBIM COEJUHEHUEM
(outer join). Cragpapt SQL92 mpejaycMaTpuBaeT clienyualbHble KOHCTPYKIMU JJIsA O00O3HAUYECHUSA
oTKpbITOro coenunenusi — | eft outer join, right outer joinufull outer join. Oracle ne
HOJIEPKUBAET Takoit cuHTakcuc. boaee Toro, Oracle JonyckaeT TOIbKO OJJHOCTOPOHHEE OTKPBI-
Toe coennenne’. [IpU3HAKOM OTKPBITOTO COCIMHEHUSI CTYKUT 3HAK (+). CMBICA 5TOTO 3HAKA
MO>KHO BBIPA3UTh CJIOBAMU «€CJH €CTh HOXoAdmue». Tak, pe3yabTaToM 3alpoca

1
T. e. Takoe oTHOIEHNE, KYyJa BXOAAT KOHKAaTE€HAIIMU BCEX BO3MOKHBIX IIap CTPOK M3 OOOUX MCXOJHBIX OT-
HOUIEHUA.
4 . . . .
~ Oracle 9 ysxe nojiep;xuBaeT KJIodeBoe cJIoBO join, Bkmodad full outer join.
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sel ect e.nanme as enpnane, mnane as ngrname
from enpl oyee e, enployee m
where e.ngrisn=misn(+)

oyjger

enpnane ngr nane
[Merpos IL II. Banoe I. J.
Cunopor C. C. Banoe I. WM.
Bopobrer B. B. Merpos I Il
BaHoB U. 1. nul |

B craggapre SQL92 5TOT 3a1rpoC BLIT/IA/1E] OBI TAK:
sel ect e.nanme as enpnane, mnane as ngrname
fromenpl oyee e left outer join enployee mon e.ngrisn=misn

Eciin Bo OTKPBITOM COEJAMHEHNU YYaCTBYIOT HECKOJBKO TaGJUI, TO 3HAK (+) HY/KHO CTAaBUTD
IocJie KaKI0TO CTOJI0NA Tab/IUIbI, CO CTOPOHBI KOTOPOW COE€JUHEHNE OTKPBITO. Tak, ecin HAaJ0
BBIOPATh COTPYJHUKOB, HAYJILHUK KOTOPBIX He FIBaHOB, 3a11poc popMy/IMpyeTCcs TaK:

sel ect e.nanme as enpnane, mnane as ngrname
from enpl oyee e, enployee m
wher e

e.ngrisn=misn(+)

and m nane(+)<>' liganos W. U."'

B sToM caygae pesyabTat 6yner

Bopobrer B. B. Merpos I I
VBaHOB V. I nul |

Ecim ne ykasaTb (+) mociae m name, To Mpanos . 1. B pe3yIbTaT He IOMAJET, T. K. BbIPaXKe-
Hue nul | <>' panor U. M. ' mpUHHUMAaET 3HadcHUe nul | .

Hanocienok eme ouH NpUMEpP — BbIAATL BCE Iaphbl «COTPYAHMK — IPOEKT», BKIIOYAs COTPY-
HHUKOB, HE 3aHATLIX HI B OJJHOM IIPOEKTE:

sel ect e.name, p.nane
from enpl oyee e, enpprj ep, project p
wher e

e. i sn=ep. enpi sn(+)

and ep.prjisn(+)=p.isn

NMoa3anpocobl

IToazampoc — 370 BiIOKEHHOE IIpeiokeHne sel ect . IMeHHO BO3MOYKHOCTD BKJIA/BIBATD OJUH
3aIpocC B APYroil IpHUBEIO K HICIOIb30BAHUIO MPUIAraTeIbHOIO «CTPYKTYPHBIl» B a66peBHaType
SQL (Structured Query Language). OGbIYHO IOJ3AIPOCHI UCHOJB3YIOTCSA 11 (POPMUPOBAHUSA
MHO’KECTBA 3HAUYECHMI U IPOBEPKH 3HAUCHHS HA IPHHAJIEKHOCTb 3TOMY MHOXKeCTBY. IlycTn, Ha-
IpUMEp, HaJlo BBIBECTH (paMUJINH BCEX COTPYAHHIKOB, YIaCTBYIOIIUX B IIpoeKTe «byxranrrepus»:

sel ect e.nane
from enpl oyee e
where e.isn in (
sel ect ep.enpisn fromenpprj ep, project p
where ep. prjisn=p.isn and p.name=' Byxranrepus'
)

CHavasla BBIIOJIHUTCA MOJA3ANIPOC, 3aK/JIIOUEHHBIN B KPYyIJIble CKOOKH — OH BBIJACT MHOKECTBO
COTPYAHHUKOB, YIaCTBYIOIUX B IIPOEKTE, a 3aT€M U3 TaGIUILI enpl oyee GyayT BEIOPAHbI X UMEHA.
B nanaOM cilydae (1 B 6OJIBIIMHCTBE APYIUX CJIydaeB) 3alIpOC MOJKET OBITH llepedopMyInpoBaH 6€3
npeauKaTa i n:
sel ect e.nane
fromproject p, enpprj ep, enployee e
wher e

p. name=' Byxranrepud'
and p.isn=ep.isn.prjisn
and ep. enpi sn=e.isn

B TakoMm BapmanTe 3alpoc 6oJiee 3(pPeKTHBEH, OJHAKO B HEKOTOPBIX CJIy4asX, HAIIpUMED, B
KOMaH/le OOHOBJIEHH JaHHBIX updat e, IpUMEeHNM TOJIbKO BAPUAHT C IIpeJuKaToM i n. HamoMmuum,
gTo ycaosue nul | in (<momsampoc>) mMeceT 3HaucHucE nul | gaske ecau oJHO U3 3HAUCHUI, BO3-
BpaIICHHBIX ITo3anpocoM —nul | .

IMTopszanpoc Takke MOSKET COAEPIKATb IIOJ3AIIPOChl. Tak, HalpuMep, BBIOpPAaTbh COTPYJHUKOB,
YIACTBYIOIUX B IPOEKTAX, HauapmmxcA nocae 1 aasaps 2001 rosa MoKHO GbLIO ObI 3aIIPOCOM
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sel ect e.name from enpl oyee e
where e.isn in (
sel ect enpisn from enpprj
where prjisn in (
select isn fromproject where datestart>'1-Jan-2001"

)
)

PasymeeTcs, 5TOT jKe 3alpoC MOKHO GBUIO 6bI EepedopMyIIpOoBaTh U 6€3 i N — MEHee IOHAT-
HO, 3aTo 60.1ee 3(p(PEeKTUBHO:

sel ect distinct e.nanme
from project p, enpprj ep, enployee e
wher e

p. datestart>' 1- Jan- 2001’

and p.isn=ep.prjisn

and ep. enpi sn=e.isn

B paccMOTpeHHBIX IpIMeEpax IOA3AIIPOC BBIITOIHICA OJUH pa3. OJHAKO BO3MOIKEH 3alIpOC, B

KOTOPOM IIOJ3AIIPOC BBLIIOJIHAETCS HECKOJIBKO pa3. Hanpumep, BbIOpaTh COTPYAHUKOB, y9acTBYIO-
OIUX B IpO€eKTe «byxrajarepus», MOKHO ObLIO ObI TaK:

sel ect e.name from enpl oyee e
where ' Byxranrepus' in (
sel ect p.nane
fromproject p, enpprj ep
wher e
ep. enpi sn=e. i sn
and ep.prjisn=p.isn
)

ITopzanpoc BLIIOJHAETCS IS KaXKJOTO 3HAYEHU enpl oyee. i SN — OH BBIJAET CIUCOK HPOEK-
TOB, B KOTOPOM Y4acTBYET COTPYAHMUK. Takoil IOJ3AaPOC HA3BIBAETCSA KOPPEJNPOBAHHLIM I10/3a-
npocoM (correlated subquery).

Hapspay ¢ nmpeauxaToM i n B SQL cymecTsyeT 1 npejukaT not i n. Kak HeTpyaHO JorajaThc,
€ro 3Ha4eHMeE t r ue, €CIM 3HAYEHUE HE BXOJUT BO MHOKECTBO 3HaYeHUil, f al se — ecim Bxoaut, u
nul | — eciin nposepsiemoe 3Hadenue nul | . Eme pa3 o6paTuTe BHUMAHUE, YTO €CJIM XOTs ObI OJUH
3JeMEHT MHOKeCTBa — nul | , To 3HaYueHneM ITpeJuKaTa not i n Taxxke 6yger nul | .

ITojzanpoc MoKeT UCIO0Jb30BAThCA HE TOJIBKO C IPEJUKATOM i N, HO U C OOBIYHBIMU OII€PATO-
pamu cpaBHeHud. Hampumep, BBIOPaTb COTPYJHUKOB, IOJYYalOMMUX MUHHUMAJBHYIO 3apILIaTy,
MOJKHO TaK:
sel ect nane from enpl oyee
where sal ary=(sel ect nmin(salary) from enpl oyee)

B pannoM ciydae mojsampoc JOJDKEH BO3BpaIiaTh POBHO OJAHY CTPOKY, MHA4Y€ BO3HUKHET
ommoKa.

IMojzanpoc, ncnob3yeMplil B ollepaTope CPaBHEHU, MOKET ObITh U KOppeIupoBaHHbIM. Ha-
npuUMep, CAEAYONMIT 3alIpoc BbIIAET (PAMIIINIO COTPYIHHMKA, €TI0 3apIUIaTy 1 MAaKCUMAJILHYIO 3ap-
IJIATY CPEJY €T0 COCHYKUBIEB (T. €. JIIOJI€H, Y KOTOPBIX TOT K€ HaJaIbHUK):

sel ect
name, sal ary, (sel ect max(sal ary) from enpl oyee where nvl (ngrisn, 0)=nvl (e. ngrisn,0))
from enpl oyee e

Mpeaukar exists

IlpeaukaT exi st's mpejcTaBaseT co60ll KBAHTOP CYIECTBOBaHUA. Ero aprymenToMm siBageTcs
[IO/I3AIIPOC; OH NPUHUMAET 3HAYEHHE t I Ue, €CIM MOA3ANPOC BO3BpAINAcT XOTS GbI OJHY CTPOKY.
Hampumep, 3anpoc o COTPYIHUKAX, YJACTBYIOIIUX B IPOEKTE, MOKHO C(POPMYIMPOBATH TaK: JJIA
KAaKHX COTPYJHHUKOB CYIIECTBYET Iapa COTPYAHUK — IPOEKT, I7e MMs IpoekTa — «byxrarrepus».
Ha a3pixe SQL sTOT 3a1npoc popMyIupyeTcs Tax:

sel ect e.name from enpl oyee e
where exists (
select * fromenpprj ep, project p
wher e
p. name=' Byxranrepud'
and p.isn=ep.prjisn
and ep.isn=e.isn

)

Ecam aToT 3a11poc MOKeT OBITH C(POPMYJNPOBaH U 6€3 exi st's, To /I OTBEeTa Ha BOIIPOC «Ka-
KO COTPYJAHUK HE yJaCcTBYeT HU B OJJTHOM IIPOEKTE» STOT IIPEJUKAT HEOOXO\IM:

sel ect e.name from enpl oyee
wher e
not exists(select * fromenpprj where enpi sn=e.isn)
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B IoJA3anpoce, NCIOJAb3YyEMOM IIPEANKATOM exi st S, MOYKHO HMCIIOJIb30BATh CUMBOJ * MJIN IBHO
IEpeInC/aInTb OJHO NI HCCKOJbKO IoJIEHl — 3TO HE UMEET 3HAUCHU .

MHo)XecTBeHHble onepauuu, rpynnUpoBKa, COPTUPOBKA

MHOXecTBEeHHbIe onepauuu

ITockoJIbKYy OTHOMIEHMSI — 3TO MHOKECTBA CTPOK, K HUM MOIYT OBITh IIPUMEHEHBI MHOKECT-
BeHHbIE onlepanun. Azpik SQL moajepRuBaeT cJieyonpe olepanum:
E  union — o6beIMHEHNUE;
B union all - o6beaHEHNE 6€3 UCKIIOUEHN J1y0IMKATOB. Pe3ylbTaT 3TOi onepanuu aBasgeTcs
HE MHOKECTBOM, 2 MYJIbTUMHOKECTBOM;
B intersect —nepecedyeHue;
B  minus — pa3HOCTbL MHOKECTB.
IlycTh, HampuMep, HaJO BBIOPATL COTPY/HUKOB, paboTalomuX B oTie]e FBaHOBa man ygact-
BYIOIIUX B IpoekTe «byxraarepus». /st mpocTOTHI IPEAIIOI0KUM, YTO HAM U3BECTHBI IIEPBUYHBIE
KJIIOUH COTpYyJHUKA o paMuann FipaHos 1 mpoekTa «byxraarepus»:

sel ect nane from enpl oyee where ngrisn=233

uni on

sel ect nane from enpl oyee e

where exists (select * fromenpprj where prjisn=13 and enpi sn=e.isn)

Eciin coTpygHUK OJHOBpEMEHHO paboTaeT B oTie e FBaHoBa U y4acTBYeT B IIpoeKTe «byxrai-
TepuA», TO OH IOMAJET B PE3YJIbTUPYOIEE OTHOMEHNE OJMH Pa3, T. K. OIIepaTOpP Union UCKJI0Ya-
€T Jy0/uKaThl. B 1aHHOM cilygae MOKHO ObUIO ObI OGOITHCH G€3 uni On, MEpPEevYucInB YCJIOBUSA
mgri sn=233 u exi sts(...) 4epe3 or. OgHAKO UNi ON IIO3BOJISIET OOBEAUHATD OTHOIIEHU, IOy
YeHHbIE BBIOOPKOIl U3 pa3HbIX Tabun. IlycTs, HanpuMep, HAJO BLIOPAThb CHHUCOK OTAENOB U CO-

TPYAHIKOB:
sel ect isn, nane, isn as deptisn, 'D from departnent
uni on

sel ect isn, nane, deptisn, 'E from enpl oyee

151 ontepatopa uni on (1 APYruX oll€paTOPOB HAJ, MHOSKECTBAMU) BAJKHO, YTOOBI BCE MHOJKE-
CTBAa UMEJH OJMHAKOBBII TUII 3JIEMEHTOB, T. €. KOJMYECTBO U TUIIBI CTOJIOIOB B O THOINECHUSIX COB-
majain. FiMena cToa610B MOTYT HE COBIAJATh — CTOJAOLBI PE3Y/IbTUPYIONETO OTHOMIEHUS II0JIydaT
Te 7K€ UMEHA, YTO U CTOJIOIbI IEPBOIO OTHOMIEHN ], JasKe €CJIU IIEPBOE OTHOLIEHHE ITYCTOE.

Omnepatop uni on Tpe6GyeT COPTUPOBKU OTHOIIEHM S, IIOJIyIYUBIIETOCs B pe3y/lbTaTe 00 beUHE-
HUA 11 UICKJII09eHN s 1yoaukaToB. [loaToMy TaM, Ije 110 CMBICIY JOJLKEH HCIIOJIb30BaThC union,
HO JY0JIHMKATOB OBITb HE MOJKET, MCIOJb3yiiTe uni on al | . Hanpumep, nociaennuii sanpoc oyaer
BBIIIOJIHATHC A 3HAUUTEIBHO OBICTPEE, €C/IH IEPENHUCATD €TI0 TaK:

select isn, nane, isn as deptisn, 'D from departnent
uni on all
sel ect isn, nanme, deptisn, 'E from enpl oyee

OmnepaTopsl i nt er sect 1 M nus TPeAbABIAIOT Te e TPEOOBaHNA K OTHONMICHUAM-OIIEPAH/IAM,
9TOo 1 uni on. OHM TpeOyIOT COPTUPOBKU OOOMUX OTHOMMEHMII, II03TOMY 3(P(PEKTUBHEE 3aMEHUTD
5TU OIIEPATOPBI YCJOBUAMU BBIOOPKHU IlepeuncJeHHbIMH depe3 and (i ntersect) mam and not
(m nus). ITpumepsl, Korjja BHIYUTAEMbIE OTHOMICHUSA CTPOATCS M3 PA3HbIX TAOGJMIL, JOCTATOYHO
PEAKA U IIOITOMY 3/1€Ch HE IIPUBOJIATC.

MpynnupoBka

Bo Bcex npuBe/IcHHBIX BBINIE IPUMEpaxX 13 6a3bl U3BJICKAINCH JAHHBIC B TOM BH/IE, B KOTOPOM
OHN JiexaT B Tabaunax. OpHako 43bik SQL M03BOJIIET U3BJIEKATD JAHHbBIE IO I'PyIIaM CTpOk. Jlig
3TOro CJAYKHUT (ppasa gr oup by npeanoskenns sel ect . IlycTe, HanlpuMep, B Tabymne debt xpanar-
ca pacxoabl. MH(popManus o pacxojax u Joxojax — Oyxraarepckuii cybcdueT, CyMMa, JaTa U Ipu-
MevaHne. Torja moayauTh CyMMbI OIIEPAITHi IO KasKIOMY CYOCUETY MOYKHO CJIEYIOIIM 3alIPOCOM:

sel ect subacc, sum(anmount) from debt
group by subacc

PezyabTaToMm 3ampoca GyyT TPYIIBI, B KAKIYIO U3 KOTOPBIX BXOJAAT JIOXO/BI U PACXO/bI IO O/I-
HoMY cyocuerty. IIpenonoxuM, aTo Tadauna debt coJepKuT cJieyonyo NH(pOpMAITHIO:
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isn amount subacc dat epay

33 1000 50001 01-Jan-2001

133 500 50001 09-Jan-2001
233 700 50001 23-Feb-2001
333 200 50002 08- Feb-2001
433 200 50002 08-Jan-2001
533 400 50002 09-Jan-2001

Torpa pesyabTaToM 3ampoca 6yleT TaKoe OTHOIICHIE:!
subacc sun{anount)

50001 2200
50002 800

ITosd, IO KOTOPBIM I'PYIIIUPYIOTCA CTPOKH, JOJKHBI OBITH IIEPEYMCAEHBI BO (ppase group by.
Ecim cTpokm rpynnmupyioTcs IO BCEM HOJSAM, TO TAKOM 3alIPOC SKBUBAJIEHTEH YKA3aHUIO KJII0YEBO-
ro cjopa di stinct Bomneparope sel ect. Hanpumep, ciaeayonme gBa 3alpoca BO3BPaTAT OJHO U
TO XKe€:
sel ect distinct salary from enpl oyee

sel ect salary from enpl oyee group by salary

Bce moas, He Bxojdmyme B CIUCOK I'PYNIIMPOBKU, JOJLKHBI BEIYMCIATLCA C IOMOMIBIO arperaT-
HbIX (PYHKIUM, T. €. (PYHKIUII, apryMEeHTaMI KOTOPBIX ABJAAIOTCA Iiejble cTo0Ibl. CIMCcok arpe-
raTHBIX (PYHKIUI IPUBEJEH B Ta0INIIE:

min MMWHUMAJIbHOE€ 3HAYCHUE
max MAaKCUMAJIbHO€ SHAYCHUE
count KOJIMIECTBO CTPOK B I'PYIIIIC
avg CpeJHeEC 3HAUCHIIC

aucnepcud. Berauciasgercs no popmyie

. n n 2
variance 1 Z 5 1 Z
x,i - Z;
n—1\~*" n\“
i=1 i=1

stddev CpeJHEKBApaTUIHOE OTKJIOHEHHE; TO JKe, UTO sqrt(variance(...))
sum cyMMa

AprymenTamu (yHKIUT Ni N M MAX MOTYT GBITH WHCJA MU CTPOKH', apIyMEHTAMHI avg, Sum
vari ance u st ddev — ToJbKO Unc/Ja. ArperaTHpie (PyHKIIMU MOIYT BBIUNC/IATH 3HAUCHUS IO BCEM
CTPOKaM WM TOJIBLKO IO PA3IMYHbIM 3HAYEHUAM B CTPOKAX, BXOAAMUX B IPYIITY — JJIsI 5TOTO HaJlO0
Iepe IMECHEM II0JIA YKa3aTh KIodueboe copo di stinct .

@yHKIMHM COuNt B KA4eCTBE apIyMEHTA MOYKHO IIEpPEaBaTh * — B 9TOM CJyd9ac OHA IIOCYUTAET
ob1ee KOJMYIECTBO CTPOK B Ipymiie. Ecim BMecTo * nepejaTh UM I10JisA, TO OHA BBIIACT KOJMIECT-
BO CTPOK, B KOTOPBIX 3HaUY€HHE 3TOTO moJsd He nul | . Ilpn BbraucieHnn ocTaabHBIX (PyHKIMII, a
TaKyKe IIPU BBIYMCJICHUU KOJMYECTBA Pa3/IMdYHBIX 3HaueHHit (count (di stinct ...)) cTpokm, B
KOTOPBIX 3HAYEHUE 051 — Nul |, UITHOpUPYIOTCSL.

ITpuBeaeM HECKOIBKO IPUMEPOB.

BriBECTH KOIMYECTBO COTPYHUKOB:
sel ect count(*) from enployee where firedate is null

BriBECTH KOIMYECTBO YBOJIEHHBIX COTPYJHUKOB:
sel ect count(*) from enpl oyee where firedate is not null
WM, 9TO TO JKE CAMOE,
sel ect count(firedate) from enpl oyee

BriBecTn xosmaecTBo COTPYAHUKOB 1 CPCIHIOIO 3apPILJIATy IIO OTAC/IaM:

sel ect d.name, count(*), avg(e.salary)
from department d, enployee e

where d.isn=e.deptisn

group by d. nane

BriBecTn xosmaecTBo C}’6C‘I€TOB, 110 KOTOPBIM OBLIO ABMIKEHIIE JCHCT B SIHBApPC 2001 roja:

sel ect count (distinct subacc) from debt
where trunc(datepay) between '1-Jan-2001' and '31-Jan-2001'

BriBecTn 060poThI 10 MecAnaMm 1o cyocuery 50001:

1
B Oracle 7.x — ToJbKO uncIIa.
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sel ect to_char(datepay,'yy-non'), sum(anount)
from debt
wher e subacc='50001'
group by to_char(datepay, 'yy-non')

OG6paTuTte BHUMaHHIE, 9TO BBIPasKeHUE Bo (ppase gr oup by JOJKHO COBIAJATh C BBIPAKEHUEM
BO (ppase sel ect mau c apryMeHTOM (PYHKIIUH, KOTOpPasi UCIIOJIb3YEeTCs B BRIpakeHUN. Taxk, u3 Tpex
CJIelyIONUX 3allpOCOB BBIIOJIHUTCS TOJIBKO IEPBDIl (XOTS €r0 pe3yAbTaT OyJeT OTIUYAThCS OT pe-
3yJbTaTa IIPEJbIYIIETO):
sel ect to_char(datepay,'yy-nmon'), sun{anount)
from debt

wher e subacc='50001'
group by datepay

sel ect to_char(datepay,'yy-nmon'), sun(anmount) -- ommbka
from debt

wher e subacc='50001'

group by to_char(datepay, 'yy-non-dd')

sel ect datepay, sum(anopunt) -- ommbka
from debt

wher e subacc='50001'

group by to_char(datepay, 'yy-non')

[l Toro, YTo6bI OTPMILTPOBATH ITPYIIIBL, CAYKUT (ppasa havi ng. IlycTs, HampuMep, HAJO BbI-
BECTH cybcdeTa, 060poT 1o KOTOphIM 32 sHBapb 2001 rosa npesprmaet 1000 py6aeii:

sel ect subacc, sum(anmount) as total

from debt

where trunc(datepay) between '1-Jan-2001' and '31-Jan-2001'
group by subacc

havi ng sum(anount)>1000

MoskHO IepenucaTb 3TOT K€ 3allpoc 6e3 HCIoJb3oBaHUA havi Nng, IPUMEHUB BJIOKEHHBDIIH

sel ect:
select * from (

sel ect subacc, sum(anmount) as total

from debt

where trunc(datepay) between '1-Jan-2001' and '31-Jan-2001'

group by subacc
) where total >1000
Ilepspril BapuaHT IpejnodYTuTebHEE, X0T B Oracle, B oTimune oT GOJBOIMHCTBA PEANIN3AIUIL
SQL, BTOpOii BApHAHT TaKKe OyAEeT paboTaTh.

CneuunanbHble BO3MOXHOCTU rpynnupoBKut

Oracle 8 copepsxuT cuenuaibabie IceBrogyHkun r ol | up u cube 11 obecniedyeHns JOINOJIH-
TEJbHBIX BO3MOKHOCTEN IPYIIIUPOBKY JIAHHBIX.
®yuknus rol | up npepHazHadeHa AJI BKJIIOYEHHS B PE3YJIbTAT 3alIpoca IPOMEKYyTOYHBIX UTO-
ros. IlycTp, HalpuMep, HAJ0 BBIBECTU BCE OIIEPAIIUU 3a MECSIL C UTOIaMH 10 Cy6cdeTaM U OOIIUMU
nroramu. B Oracle 7.x 3agaga pemaeTcs Tak:
sel ect datepay, subacc, anmount, to_char(null) as nane
from debt
wher e dat epay between '1-Jan-2001' and '31-Jan-2001'
uni on all
sel ect to_date(null) as datepay, subacc, sum(amount), 'wuroro mo cuery' as name
from debt
wher e dat epay between '1-Jan-2001' and '31-Jan-2001'
group by subacc
uni on all
sel ect to_date(null) as datepay, to_char(null) as subacc, sum(ampunt), 'wuroro' as name
from debt
wher e dat epay between '1-Jan-2001' and '31-Jan-2001'

O6paTtuTe BHUMaHUE, 9To Nul | He MMeeT TUIa, MO3TOMY, YTOObI MOIJIA BBIIOJHUTHLCA Ollepa-
ous union all, nul | ABHO IPUBOJUTCS K HY;KHOMY THUITY C IIOMOIIBIO (DYHKITUI IIpeoOpa3oBaHUs.
ITose name HEO6X0 MO, YTOOBI OTINYATH PETYAAPHBIE CTPOKU OT MTOTOBBIX.

Hcnoan3opanne r ol | up mo3poJgeT 3alicaTh STOT e 3allPOC 3HAYMTENbHO Kopode 1 s(pdek-
TUBHEE:!

! B Oracle 7. oTCYTCTBYIOT.
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sel ect
dat epay, subacc, sum(anount),
decode( gr oupi ng(dat epay), 1, decode( groupi ng(subacc), 1, "' uroro',"' nroro no cuery')) as name,
groupi ng(subacc), grouping(datepay)

from debt

wher e dat epay between '1-Jan-2001' and '31-Jan-2001'

group by rollup(subacc, dat epay)

Takum o6pa3oM, UCII0JIb30BAHNE I Ol | Up O3BOJISIET JOGABUTD K PETY/ISIPHBIM CTPOKAM CTPOKH-
I'pyIIbI. Pe3yabTaT BKIIOYAET B cedsl pery/sipHble CTPOKHA U 11 YPOBHEIl I'PYIIINPOBKY, € N — KO-
JIMYECTBO BBbIPAKCHNUI, IEPEUYNCICHHBIX B I Ol | up. IlepBblil ypOBEHb COCTABIAIOT CTPOKU, B KOTO-
PPIX IOCJCAHEE BBIpAKCHUE 3aMEHACTCA Ha nul | U MpOM3BOAUTCA IPYHIIAPOBKA IO OCTAJbHBIM
IIOJISIM, BTOPO — CTPOKH, B KOTOPBIX Ha nul | 3aMeHAIOTCA MOCJICIHEE U MPEANIOCICIHEE BbIPAKe-
HUA U T. 1. [l1d Toro, 9TOOBI pa3ndaTh CTPOKH PAa3HbIX YPOBHEN I'PYIIINPOBKU, CYMECTBYET IICEB-
Jocgyaknus gr oupi ng. Ee 3Hauenne pasHO 1, ecild CTpOKa COAEPIKUT CBEPTKY IO BBIPAJKEHUIO, 3a-
[IICAHHOMY B KauecTBe apryMeHnTa, 1 0 B mpoTuBHOM ciy4ae. [lox cBepTkoil B JAHHOM KOHTEKCTE
IIOHAMAETCS Ollepanys 3aMCHBI II0JIA Ha nul | 1 IpyImupoBKa IO OCTAJIbHBIM IIOJAM. B perynsap-
HBIX CTPOKAX gr oupi ng oaspamaeT 0 115 1106010 BBIpasKeHU s U3 crucka r ol | up.

Ilceppodynknus cube npepHasHadeHa [ HOCTPOEHUA Kpocc-Tabun. OHa MO3BOJAET IPYI-
IIpPOBaTh JAHHBIE HA OCHOBE BCEX BO3MOJKHBIX KOMOMHAIIMII BBIPAJKEHUI, IEPEYUCICHHBIX B Ka-
9ecTBE apryMeHTOB. TakuM o6pa3oM, IOJY4EHHOE OTHOIIEHHE COAEPIKUT, IOMIMO PETrYISIpPHBIX
CTPOK, 2" YpOBHEIl IpyIIIMpoBKH. Ec/m 661 HaC NHTEPECOBala HE TOJIbKO MH(popMaIUs O pacxojax
3a BEChb IIEpHOJ, 110 cyOCcUeTy, HO U MH(pOpMaIUsl O pacXxo/ax II0 BCEM CyocYeTaM 3a KOHKPETHYIO
jaty, To B Oracle 7X K 3alIpocy cJefoBao ObI IpU IoMoOM uni on all 106aBUTH €le OJHY CEK-
UIO:

unl on all

sel ect datepay, to_char(null) as subacc, sun(amount), 'wuroro wa nary' as hane
from debt

wher e dat epay between '1-Jan-2001' and '31-Jan-2001'

group by datepay

B Oracle 8 ciepopao 6bl lepenucaThb 3alpoc, UCIOJb3Yys cube BMecToO 1ol | up:

sel ect
dat epay, subacc, sum(anount),
decode( gr oupi ng(dat epay), 1,
decode( groupi ng(subacc), 1, ' uroro', ' nroro no cuery' ),
decode( gr oupi ng(subacc), 1, ' uroro na maty', null)
) as nane,
groupi ng(subacc), grouping(datepay)
from debt
wher e dat epay between '1-Jan-2001' and '31-Jan-2001'
group by cube(subacc, dat epay)

Ecin ¢pasa group by copepxuT oObIYHBIE BBIPAKEHMS, TO CHAdajla BBIIOJHAETCH I'PYIIIHU-
poBka 1o HuM. IloJydeHHbBIE B pe3yabTaTe I'PYNNIMPOBKUA CTPOKUA CUATAIOTCA PETYJISAPHBIMHU, U K
HUM IIpUMEHSETCA CBepTKa Io r ol | up mm cube. boJee noapo6HO IPOYNTATE 06 UCIIOJIb30BAHUU
rol | up u cube moskuo B [10] miu B foxymenTtanuu 1o CYB/I ¢pupmst IBM DB2 Universal Database

Bepcuu 5.0 u cTapme.

CoptupoBka

Ilo ompepeseHNIO OTHOMEHUS KaK MHOJKECTBA, OHO He ynopajnodeHo. CoOTBETCTBEHHO,
Oracle, xak n mo6ad apyrag CYB/I, BbIIa€T CTPOKU B IPOU3BOJIBHOM HOPAJAKE — JaKe OJUH U TOT
7K€ 3aIIpOC, BBIIOJHEHHDINT HECKOJIBKO Pa3, MOKET BEPHYTb CTPOKM B pasHOM Nopsjake. B HexoTo-
PBIX ciaydadx (HapuMep, IPHU I'PyIIUPOBKE, MCHOJb30BAHNN KJI0deBoro cjosa di stinct B ko-
MaH/le sel ect MM Ipu NpUMEHEHNU OIPE/CJECHHbBIX aIlOPUTMOB COE/JMHEHNSI OTHOINEHUIT) Ha-
GOPBI CTPOK YHOPSANOYEHDI ONIPE/IEJCHHBIM OOPA30M, OJIHAKO PACCYUTHIBATH HA 3TO IIPU CO3/IAHUM
I PUIOKEHU HEIb34.

Jl1g cOpTHPOBKN pe3yJIbTaTOB 3alpoca cymecTsyeT ¢pasa or der by mpejiosxenud sel ect .
Omna MOKET BCTpedYaThCd B €IMHCTBEHHOM MECTE — B KOHIIE 3alipoca. Hu B mojzanpocax, Hu nepej
olepaTopaMu uni on, uni on al |, i ntersect um nus ¢gpazaorder by He golycKkaeTcs.

Ilocae xmogeBoro cjopa or der by IepeuncasioTca BbIpaXKeHHUsd, 110 KOTOPBIM COPTUPYETCA
PEe3YAbTAT 3aIIpoca. ITO MOKET OBIThH JI000€ BhIPAKEHHUE HAJl CTOJIONAMYI COEJMHAEMBIX Ta0MIl, B
TOM YHCJI€ U HE BXOJAAIUMU B CIIUCOK BBIOOPKH, IICEBJOHUM CTOJI0IA nan HoMep croadma. ITocae
BBIpAKCHUA MOKET 3alIUChIBATHCA OJJHO M3 KJIOUEBBIX CJI0B asc min desc. OHM 3aJa10T OPAJIOK
COPTHPOBKH — 110 Bo3pacTaHUIO (ascending) mun o yopsanumo (descending). ITo ymorganuio uc-
IIOJIb3YETCSI COPTUPOBKA IO BO3pACTAHMIO. MOKHO IE€pPEUYNCINTh HECKOJIBKO BBIPAKEHMI depes
3aIATYIO — B 3TOM CJIy9ae CTPOKH, B KOTOPBIX 3HAUEHUS IIEPBOIO BBIPAKEHMA COBIAJIAIOT, OYAYT
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OTCOPTUPOBAHBI IO BTOPOMY 1 T. JI.
IlycTh, HaIpUMeEp, HAJO BBLIATH CIMCOK COTPYJHUKOB, YIOPSA/JOUYECHHDIH B IOPA/]KE YObIBAHNISA
3apiiaTbl. COTPYJHUKOB C OJIMHAKOBOII 3apILIaTOil YHOPALOYUATE IO a1(paBUTY:

sel ect nane, salary

from enpl oyee

order by salary desc, nane
WJIN, 9YTO TO JKE CAMOE€,

sel ect nane, salary
from enpl oyee
order by 2 desc, 1
Tunb! BeipaskeHUil Bo ppaze or der by MokHO KOMOMHUPOBATh. Tak, B IpeAbLAyIIEM IIpIMeEpe
MOJKHO OBLIO ObI HAITHCATD
order by 2 desc, nane.

Ecan, manpumep, Mbl HE YBEPEHBI, UYTO NIPU HAIMCAHUN MMEHU COOJIOJEH PErucTp OYKB, a
CYMMY 3apILIAThI IPU COPTUPOBKE HY;KHO OKPYIJIUTD 0 PYOJid, TO MOYKHO II€pENCcaTh 3alIpOC TaK:

.o.rder by round(sal ary) desc, upper(nhane)

3HaveHus nul | CYUTAIOTCA MAKCUMAJIbHBIMU — IIPU COPTUPOBKE II0 BO3PACTAHUIO OHHU OKA3bI-
BAIOTCS B KOHII€ OTHOIIEHNs, a I[P COPTUPOBKE 110 YOBIBAHUIO — B Havyajle. MOJKHO U3MEHUTD Ta-
Koe IIPEAIOoJIOKEHNE — JJIS1 9TOTO CJejyeT Iocje UMEHU WX MO3UNHUHU CTOJI0nA A00aBUTD (ppasy
nulls first wmnulls |ast’

Bcero B criicke order by mMoskeT ObITh He G6oJiee 254 BRIpAKECHN. DTOT CIIMCOK HE MOKET CO-
JepsKaTb cTo610B Tulla blob, clob, nclob, bfile, long, long raw, a Takske cT0JI6110B HECKAIAPHBIX
TUIIOB.

B ciydae, ecoin B komaHjie sel ect ykaszaHo cioBo di stinct, seipaskeHus Bo ¢ppase order by
MOI'YT COJIEPKATh TOJBKO T€ CTOJIOIbI, KOTOPBIE YKa3aHbI B CIIICKE BLIOOPKU:
sel ect subacc from debt

order by datepay -- MPaBUJIBHO, XOTA M OECCMBICJIEHHO

sel ect distinct subacc from debt
order by subacc, datepay - - HEeNnpaBWIBHO

sel ect distinct subacc from debt
order by subacc -- mpaBUJIbHO, MOxHO Takxe order by 1

B cydqae, €Can 3alIpoC COACPIKAT I'PYHIINPOBKY, BBIPAJKCHU MOTYT BKJIIOIAaTDh B cebsI TOJIbKO Te
CTOJI6I_[I)I, KOTOPbIC BXOJAT B CIINCOK BI)I6OPKI/I, npu4eM ecjimn CTOJI6CI_[ BbIMHUC/ISACTCA ITpH IIOMOINN
arperaTHoi (PYHKIIMH, BBIPAKCHIE TAKXKE JJOJLKHO BKIIOYATh B ce6Gs oTy pyHknuio. [TycTs, Hanpu-
MEPp, HAAO YHOPAAOYNTD OTAC/bI IIO KOJINICCTBY COTPYIHUKOB, OTACJbI C OZ[HHHKOBOﬁ YU CJIE€EHHO-
CTBIO — IO CpeJiHeN 3apIuIaTe, OT/EIbI C OJINHAKOBOII 3apIlIaToOi — 110 aiaBUTY:

sel ect d.name as deptnanme, count(*) as c, avg(salary) as sa
from department d, enployee e

where d.isn=e.deptisn

group by d. nane

order by c desc, sal desc, deptnane

®pazyorder by sTOro 3ampoca MOKHO II€pENHICATD JIOObIM U3 CAEAYIOMUX CIIOCOOOB:
order by 2 desc, 3 desc, 1

order by count(*) desc, avg(salary) desc, d.nane

Uepapxuueckue 3anpocsol

Oracle nojep:KUBacT CIENUANLHBIN THII 3alIPOCOB, HA3BIBACMBbIIT NEePAPXUIECKUM 3aIIPOCOM
(hierarchical query). Ilogpo6Hee npounTaTs 0 HUX MOKHO B [10].

ITpu nepapxndeckoM 3alpoce U3 Tab/MIIbl BRIOUpaeTcsd HabOp CTPOK, 3aTEM JOYEPHHUE CTPO-
KM, CBA3aHHbIC C HUMH YCJOBUEM MEPAPXUHU, 3aT€M CTPOKU-«BHYKI>», CBA3AHHbIC YCJIOBUEM Hepap-
XHUU C JJOYEPHUMU CTPOKAaMHU, U T. . Pe3yabTaT 3anpoca umeeT JpeBoBU/IHYIO CTPYKTYpY. Ecian 06-
pasyeTcs IUKJ, T. €. HA O9E€PEJHOM YPOBHE HepapXuu Oy1yT BIOPaHbI CTPOKH, BEIOPAHHBIE HA OJ1-
HOM M3 IIPEJBLIYINIX YPOBHEH, BO3HUKAET OIMNOKA:

ORA-01436: CONNECT BY |l oop in user data

CuHTakcuc NEepapxmIeCKoOro 3aipoca TakoB:

! Haunnas ¢ Bepcun 8.1.6
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sel ect <cmmucok crTonbuosB>
from <ums Tabmuupr>
wher e <ycnosue buneTpann>
start with <ycnosBume orbopa nepBoro ypoBHS>
connect by <ycnosme nepapxun>
H}’CTI), HalIpuMeEp, HaM HYKHO BI)I6p2lTI) BCE€EX HAYAJIbBHUKOB BOpO6I)€B?lZ

sel ect |evel-1, name from enpl oyee
where | evel <>1
start with nane=' Bopo6rer B.B.'
connect by prior ngrisn=isn
order by 1

ITpu BBIIOJIHEHUN 3TOTO 3alIpOCa Ha IIEPBOM HIare BpIOHpaeTcs COTPYIHUK Bopobbes ((ppasza
start w th nane=' Bopobrer B.B.'). [lceBgoctonber | evel mokaspiBaeT, Ha KaKOM Imare 6nuIa
BBIOpAHA CTPOKA — 1 11 KOPHEBBIX CTPOK, 2 — JJIs1 JouepHUX U T.1. Ha BropoM mare BeIGUpaeTCs
HEIIOCPEACTBEHHDII HadalbHUK Bopobbesa. ®pasza connect by prior ngrisn=i sn 3Ha4UT, 9TO
CJAEAYIOMI YPOBCHb COCTABJIAIOT JIOAU, | SN KOTOPBIX PaBEH NQri SN COTPYAHUKOB CTapIIEIro
(pri or) yposHs. B 1aHHOM Cilygae Ha Ka)KJOM YPOBHE OYJeT HOABIATHCS OJJHA HOBas CTPOKA, HO U3
JalbHENINIX IpUMepoB OyAeT BUAHO, YTO dTO HE Bcerja Tak. Hakonenm, Ha TpeTbeM mare 6yneT
BBIOPAH HAYAJIBbHUK Had9aIbHHKAa Bopo6beBa, nyri sn koToporo paseH nul |, 1 Ha 3TOM IOCTpOE-
HUe JepeBa Ipekpatutcs. IloayaeHnpri Ha6op cTpok prIbTpyeTcs 1o ycjaosumo | evel <>1, cop-
THPYETCH, I B pE3yIbTaTe MOJIYdacM:

level -1 nane

1 Merpos II. 1.
2 NBanoB M. U

Hﬂﬂ TOTO, YTOOBI ySHaTI), CKOJIbBKO HAYAJIbHUKOB CTOUT Ha/, Bop06beBI)IM, MOJKHO IIOMECTUTH
rcesjtocToGer | evel 1moj arperaTHyo (PyHKIHIO:

sel ect max(level-1) from enpl oyee
start with nane=' Bopo6rer B.B.'
connect by prior ngrisn=isn

OG6paTuTe BHUMaHUE, YTO CHAYala CTPOUTCS HEJNKOM JpPEeBOBUHA CTPYKTYpa 3allpoca, a 3a-
TeM OHa (PUIBTPYETCS 110 ycaoBuIo Wher e. TakuM o6pa3oM, OJJHO U TO K€ YCJIOBHUE, IOMEMEHHOE B
¢pasbl wher e u connect by, B IepBoM cilydae OTCEUET y3€Jl, a BO BTOPOM — BCe IO IepeBO, HauU-
HaoIeecs: U3 3Toro ysia. [lepsplil U3 cielylomux 3alpocoB BBIOEPET BCEX COTPYJHUKOB, OAYH-
Haomuxcsa MBa"osy, kpoMe IleTposa, BTOopoii — kpoMe IleTposa 1 ero NOJYMHEHHBIX, a TPETHH —
BKJIIOUHUT B BEIOOPKY I1leTpoBa, HO HCKIIOYUT BCEX €10 I10JYMHEHHBIX:
sel ect isn, nane from enpl oyee
wher e nanme<>' llerpor I I1."'

start with name='lgsanos . I."
connect by prior isn=ngrisn

sel ect isn, nane from enpl oyee
start with name='lgsanos . I."
connect by prior isn=ngrisn and nane<>'lerpor I II."

sel ect isn, nane from enpl oyee
start with name='lgsanos . I."
connect by prior isn=ngrisn and prior nanme<>'Tlerpos I I."

3aMeTbTe, 9TO B 3TUX 3AIPOCAX KOJIMIECTBO HOBBIX CTPOK Ha Ka’KJOM YPOBHE MOJKET OBITh 60JIbIIE
€IMTHUIIBI.

Komanza, BpIIOMHAOMAS HEPAPXUIECKUI 3AIIPOC, HE MOYKET BBIIOJIHATD COEJIMHEHN S Ta0 IUII
U IPOU3BOJUTD BBIOOPKY U3 IIPE/JCTABIEHNS, COJIEPIKAIIETO COEIUHEHNE.

H manocieok eme oJuH IpUMep, paso0paBIICh B KOTOPOM, BbI CMOYKETE OIEHUTD BCIO MOIIb
1 KpPacoTy MEPApXUUCCKAX 3aIPOCOB. BBIBECTU KaKJOTO COTPYJHUKA BMECTE C €r0 BBHICIIAM Ha-
YAJIbHUKOM:
sel ect

e.name as ename, m nanme as ngrnane

from enpl oyee e, enployee m
where exists (

sel ect * from enpl oyee

start with isn=e.isn

connect by prior ngrisn=isn
where isn=misn

)

and mngrisn is null
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SQL. U3meHeHMe AQAHHbIX

Cpedcmea, npedocmasasiemote a3vikom SQL 045 usmenenus, 0annslx, 00CMAmMouHo npocmot, HO & MO Jice
8pema s pexmuerot. /{as mozo, WMoGLL NOAHOYUEHHO UMU NOALIOEAMBCA, HEOOXOOUMO 3HAKOMCMEBO € ONe-
pamopom eviboprcu select.

BcTraBKa AaHHbIX

BcTaBka AAHHBIX OCYMIECTBJISICTCA OIICPpATOPOM insert:

insert into <umst orHowenusr> [ (<crombeu> {, <cronber>})]
val ues (<sHauenume> {, <sHaueHue>})

nimn
insert into <umsi orHowenust> [ (<cromnbeu> {, <cromber>})] [ <ncesmoHum>]
<nomgsamnpoc>

OTHomeHue MOJKeT OBbITh Tabjuneil iy npeacrasienueM. /s Toro, 9To6bl IpeCTaBICHAS
MOJKHO OBUIO UCIIOJIb30BaTDh B Ollepanusax n3MeHeHns (T. H. updateable view), OHI He JOJIKHBI BbI-
IOJHATb COEJUHEHUN, HMepapXHM4YeCKHX 3allpOCOB, MHOYKECTBEHHBIX OIlepaluii, I'PYIIIUPOBOK,
COPTHPOBOK, a TAaKKe He JOJUKHBI cojepsKaTh (ppaspl di stinct u nmoasanpocos. EquHCTBEHHDBIN
CII0CcO0 BBIIOJHUTD OIIEPAIlUIO U3MEHEHN s (BCTAaBKU, OOHOBJIEHNS WA YAIEHN) JAHHBIX B IIpE]-
CTaBJIEHUHU, HE YOBJIETBOPSIOMEM IIEPEYNCIEHHDBIM YCJIOBUAM, — HallIcaHue Tpurrepa instead of.

HmeHa cTo/I6LOB, II€pPEYNCIEHHBIE II0CJI€ UMEHI OTHOIEHMs, YKa3bIBAIOT, KAKUM CTOJIOIaM
OYyJyT IPUCBOEHBI 3HAUEHUs, IIEPEYNUCIEHHbIE BO BTOPOIl YacTH IpeasoskeHusd i nsert. Bce oc-
TaJbHBIE CTOJIONBI IIOJIy4aT 3HAUeHNs 110 yMosdaHuio (def aul t ), ecam TakoBble eCTb, a €CJIA UX
HeT — 3HaueHud nul | . Ecam nepedncienne cTo6mos Iocjle MMEHN OTHOIEHM S OIYMIEHO, TO CUH-
TaeTcs, YTO IEPEUUCIEeHbI BCe CTOJOIBI B TOM IOPsJIKE, B KOTOPOM OHHU ObUIM CO3JAaHBI OllepaTo-
poM create table (w1 create view). 3anuch 6e3 IepedncJeHUsI UIMEH CTOJOIOB YJ00HA IIpU
MHTEPAKTUBHOM BBbIIOJIHEHNH KoMaHJ SQL, HO He pekoMeHyeTcs A UCIOJIb30BaHUsA B IIPUJIO-
JKEHHUAX, T. K. [P U3MEHEHNU CTPYKTYPBI TaOIUIIBI U IIPEJCTaBACHUS TaKIe KOMaH/bI HPUAETCS
e PEeNChIBATD.

Bapuant omnepartopa insert ¢ ¢pasoit val ues npeiHazHa4eH A1 BCTABKH OJHON CTPOKH.
3HaueHUs1, IIepevYncJIeHHble BO (ppase val ues, MOIyT ObITb KOHCTAHTAMU, BbI3oBaMU (PYHKIMIL,
o6pameHusMI K IIOCJeJ0BAaTENbHOCTH, OIEpPANMsAMU HAJ, IE€PEYUCJICHHBIMUA BBIPUKEHUAMH, a
TaKKe I0JA3alpOCaMU, COJEPIKAIMUMU OJIUH CTOJIOEI] U BO3BPAIAIONINIMUI OJJHY CTPOKY.

ITycTp, HalIpuMep, HaJ0 106aBUTDH B TabuIy HOBOro coTpygHuka ['aikuna I'. I'. ¢ oxnagom 95
IIOJI HENIOCpeICTBeHHOE pyKoBoacTBo IleTposa I1. I1.:
insert into enployee (isn, nane, ngrisn, salary)
val ues(

seq_enpl oyee. nextval ,
'Tankuu I.T.',

(select isn from enpl oyee where name='Tlerpos I 1. "),
95

Bce BbIpaskeHUA JOJIKHBI OBITH TEX JKE€ THIIOB, YTO I COOTBETCTBYIOIUE UM CTOJIOLBI, MU HPU-
BOJUTBCS K HY’KHBIM TUIIaM IIpeobpazoBaHuaMy 1o ymoayanuio. IToie hir edat e (gaTa npuema Ha
paboTy) MOJIYdUT B IPHUBEJEHHOM IIpUMEpPE 3HAUYEHUE II0 YMOJYAHUIO, T.€. TEKYIYIo JaTy
(sysdat e), a moJse r emar k (mpuMedanue) — 3gaueHue nul | .

O6patute BHUMaHue, 9To B Oracle HET caMoyBeIMUNBaIOMMXC 1oJeil (autoincrement). /s
IIPUCBOEHNUS CTPOKE YHUKAJIBHOIO IIEPBUYHOIO KJIIOYa MOYKHO II0JIb30BATBCS TAKOI JK€ KOHCTPYK-
nuei, Kak B IIPUBEJ€HHOM IIpUMepe, OJJHAKO YaIle BCEro 3HAYCHUE IEPBUYHOMY K09y IIPUCBAN-
BaeT TPUITEp — IpUMEP KoJa BbI HAli/leTe B IJlaBe, IOCBAIMEHHON TPUITEPaM.

BapuanTt npepnoskeHus i nsert ¢ IoJ3allpocoM IIPeJHA3HAYEH JJIs1 BCTABKU B TaGJMIy He-
CKOJIBKHX CTpoK. lloasanpoc MokeT MMeTh IIPOU3BOJIBHYIO CTPYKTYPY U OOpamaThCs K JIOOBIM
IpeACTaBICHUAM U Ta0IMIaM, BKIIOYAss Ty, B KOTOPYIO 3allUCBIBAIOTCS JdaHHble. Ha 3Ty Tabaumy
MOJKHO CCBUIATLCS U IO IICEBJOHHMY, YKa3bIBA€MOMY IIOCJI€ UMEHH B KoMaHje i nsert . IlycTs, Ha-
IIpUMep, HaJlo BCTaBUTH B Tabnmy debt pacxos Ha BBIILIATY 3apILIATBI BCEM COTPYAHUKAM:
insert into debt (subacc, anount, datepay, renark)
sel ect '50002', salary, trunc(sysdate), nane from enpl oyee

Komm4ecTBo U TUIIBI CTOIOIOB, BBIOPAHHDIX I10/13aIIPOCOM, JOJIKHBI COBIAJATD C KOJINYECTBOM
U TUIIOM CTOJIOIIOB OTHOMMEHMS, B KOTOPOE 3AIIUCHIBAIOTCS JAHHLIE, COBIAJEHUE UMEH Heobs3a-
TEJIbHO.
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O6HOBAEHME AAHHbBIX

OGHOBJICHNE JAaHHBIX BBIIOJIHSICTCS KOMaH0i1 updat e:
updat e <mmst oTHoweHusT> [ <nCeBAOHMM>]
set {<cronbeu>=<srpaxeHue> | (<cronbeu> {, <cronbeu>})=(<nogsampoc>)}

[ wher e <ycnosue>]

OTHomenne JOJIZKHO ObITH Ta6)1ﬂ]'.[eﬁ nim IpeacTaBjJacHIEM, YAJOBJICTBOPAIOMUIM TEM JKC TpE-
GoBaHNIAM, UYTO U B omepaTope insert. Yciosue Bo (¢rpase wher e mpegHazHadeHo JIs oT6opa
CTPOK, KOTOpbIc OyAyT maMcHeHbl. OHO OYCHB MOXOXKE Ha YCIOBHE (PIIBTPANUN B OIepaTope
sel ect, BBIOJIHAIONMEM BBIGOPKY U3 OJHON Ta6aunbl. Ecim 11 oT60opa 06GHOBISIEMBIX CTPOK TpeE-
6}’CTCH CO€/IMHEHNE T?l6JII/I]'_[, TO MOJKHO BOCHOJIb30BATBHCA IIOJA3alIpOCaMI B IIPpCAMKATaX i n mwm
exi sts. Ecan ycioBre ot6opa He ykazaHoO, TO 6yyT OGHOBJICHBI BCE CTPOKU B TabJINIIC.

Bo ¢paze set mepeumciasioTcst CTOJNONUBI, KOTOPBIE TODKHBI OBITH OGHOBJCHBL BbIpaskeHue,
npucpanBacMoc CTOJI6]'_[)7, MOSKET ObITh O6PHH_ICHI/ICM K IIOCJIEAO0OBATEIBbHOCTI MNJIN (p}HKHHH, IO~
3aIIpOCOM, BO3BpamaomuM OJHY CTPOKY I OJJTH CTOJI6C]'_[, KOHCTAHTOM NI UMEHEM CTOJI6]'_IH Ta0-
JINObI — B 3TOM CJIydac 6epeTCﬂ 3HAYECHHUE CTOJI6]'_IH J0 TOro, Kak ObLIN IIPOBCACHDI KaKue-1oo m3-
MEHEHU.

OGHOBUTB BCE CTPOKU Tabaunbl enpl oyee:
updat e enpl oyee set |ast_nodified = sysdate

YeeanunTs 3apiiiaty Misanosy na 20%:
updat e enpl oyee set salary = trunc(sal ary*1.2)
where nane='lsanos . 1. "

YBeIm4nTh 3apIUIaTy BCeM MOAuYnHEeHHBIM lleTposa, Bkaouaa camoro Ilerposa, na 10%, ecin
ux 3apiuiata Messe 100:

updat e enpl oyee set salary = trunc(salary*1.1)
where isn in (

select isn from enpl oyee

wher e sal ary<100

start with nane='lerpor I L'

connect by prior isn=ngrisn
)
OGpaTuTe BHUMaHHE, 9TO MOJ3aIlpoC OYAET BBIIOJHEH IEJUKOM J0 TOrO, KAaK B Tabjumy OyayT
BHECEHBI KaKIe-MM60 N3MEHEHUS.

OGHOBUTH CTPOKH, cojepsKanye MH(MOPMANMIO O BBILIATE 3apILIaThl 3a IIOCJAEJHUII Mecsm.

HssectHO, 4TO cYyOCUeT «3apIiulaTa» uMmeeT koj 50002, a moJe enpi sn Tabimnst debt copepsxut
CCBUIKY HAa COTPYJHUKA, KOTOPOMY BbIILIAUCHA 3apIlaTa:

update debt d
set

amount = (select salary from enpl oyee where i sn=d. enpisn),

dat epay = trunc(sysdate)
wher e

subacc='50002" and

dat epay>l ast _day(add_nont hs(sysdate, -1))

Mo’KHO U3MEHUTD Cpa3y HECKOJBKO CTOJIONOB IIPU IIOMOINU MOA3AIPOCA, BO3BPAIIAIOIIETO OJ-

Hy CTPOKYy U COJAEP KAIIEIo CTOJBKO CTOJOIOB, CKOJILKO IIEPEYHCIEHO B KPYIJIBIX CKOOKAX — 3Ta
BO3MO’KHOCTb MJLTIOCTpUpYeTCs caeayomuM npumepoM. [Togunante IleTposa ToMy ke HadaIbHU-
KY, KOTOPOMY NOJUUHACTCA MIBaHOB 1 HA3HAUYMTH EMY TaKyIO K€ 3apILIaTy, Kak U y l1BaHOoBa; KpoMme
TOT'0, 3AlICATD 6JIar0APHOCTD B IIPIMEYAHUE!

updat e enpl oyee

set
(mgrisn,salary) = (select mgrisn, salary from enpl oyee where nane='lganos U.1N."),
remark = ' O6baesienHa 6GJaronapHoCTh'

wher e nanme=' flerpos I II."'

Ecin HaJo0, qTOOBI HOBAS 6JIHFOZ[HPHOCTI) HC YHHYTOXKIJIA CTAapylo, 3alIpoC CJACAYET ICpEIIn-

CaThb:

updat e enpl oyee

set
(mgrisn, sal ary)=(sel ect ngrisn, salary fromenpl oyee where name='lVganos V. 1. "),
remark = remark || ' O6waBnena GmaromapHocTh'

wher e nanme=' flerpos I I."'

Jmna nonst remar k 6yaeT pacTd, IIOKa HE JOCTUTHET JJIMHBI, YKA3aHHOH IIPU CO3JAaHUU Tal-
aunel 1Ipy noleITke 3anucaTs B 11oJie 6oJjiee JIMHHOE 3HaYeHUEe BO3HUKHET OIMMOKa:
ORA-01401: inserted value too large for colum
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YpaneHue AaHHbIX

YaaleHne JaHHBIX OCYIIECTBAACTCSI KoMaH/oli del et e:
del ete from <umst oTHOWeHMST>
[ wher e <ycnosue>]

OTHomeHne JOJKHO OBITh TabJUIell WIN IpeJcTaBJIeHIEM, YAOBIETBOPSIOMIM TEM JKe Tpe-
60BaHMM, YTO U IIPEJCTABJIEHHs B ollepaTopax i nsert u update. Yciosue, Kak 1 B ollepaTope
updat e, BEIOpPAET T€ CTPOKHU, KOTOPBIE OYAYT yaleHbl. Ecam ycioBue He yka3aHO, U3 OTHOMICHUS
OYIYT yJaJl€HbI BCE CTPOKMU.

YanuTe Bce CTpOKH U3 Tab bl debt
del ete from debt

HmeiiTe B BUAY, 9TO IPOCTPAHCTBO, 3aHNMaeMoe Tabuneil debt , mpn 5ToM HE 0CBOGOAUTCA —
OHO OYJET COXPAHEHO 3a 3TOoil Taburneil. Ecam BaM Hajlo ylaauTh BCe JAHHBIE U OCBOGOMTD JVIC-
KOBOC IIPOCTPAHCTBO, UCIIOJIb3yIiTE KOMaHAy t runcat e tabl e.

YaauTh CTPOKH, cojieprKaiye HHpopManuo o pacxojax 1o cratbe 50000:
del ete from debt where subacc='50000'

yZ[?UII/ITI) BCEX COTPYAHUKOB TCXHUICCKOT'O OTAE/Ia:

del ete from enpl oyee
where deptisn=(select isn from department where name=' Texuuueckuit ornes )

HmeiiTe B BUy, 4TO YJaJ€HUE CTPOK U3 TaOMI-CIPAaBOYHUKOB, TAKMX Kak enpl oyee, — oue-
panus BecbMa JJOPOTOCTOAMAd, T. K. KaK OOBIYHO MHOTUE TaOJMITBI CBA3AHBI CO CIIPABOYHUKAMU
npasmiamu foreign key, xoTopeie npopepsioTca npu yaajleHun. Ilosromy Xopomeit npaxTukoi
ABJIFAETCA COXPAHEHME B Ta0IMIAX-CIPABOYHUKAX BCEX CTPOK. BMeCTO yiaseHns HeleicTBUTE b
HbIE CTPOKHM MOYKHO IIOM€EYaTh CIIeIAIbHbIM 3HAUECHIEM B IT10JI€ St at us.
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NMpoueaypHoe pacumpenue SQL —PL/SQL

PL/SOL - npouedyproe pacuwupenue svia SQL, paspabomannoe gupmoii Oracle. PL/SQL-mauurot
exodsm 6 pasrote npodykmuot Oracle — wanpumep, Oracle Server uau Oracle Forms. Komanowt PL/SQL mo-
2YM BLINOAHAMBCS, KAK HA CMOPOHE KAUEHMA, MaK u na cmopoue cepeepa. Hcenonvsosanue PL/SOL na
cepeepe nossoasiem pacuupums eosmoxcrocmu SQL u sHavumenssrno coxpamumo cemegon mpagpux.

O6wue NoNOXKeHUs

ITporpamma PL/SQL npeacTapageT cob60ii Mocaef0BaTENbHOCTD ONIEPATOPOB, KaK/bIi U3 KO-
TOPBIX 3aKaHIMBACTCA CUMBOJIOM ; . PL/SQL HewyBcTBUTENEH K perucTpy OyKB, 3a NCKJIIOUCHUEM
CTPOKOBBIX KOHCTAHT.

HnenmnduraTop MoxkeT UMeTh AnHY 10 30 cuMBooB. [lepBbIM CHMBOJIOM JI0JKHA OBITD OYK-
Ba, OCTaJIbHBIC — OYKBBI, TU(PPHI M CUMBOJLI _ $ #. ileHTI(puKaTOp MOKHO 3aKJI09aTh B ABOITHbBIE
KaBbIYKM. Torja oH MOJKET COJEepKaTh JIOObIE CUMBOJIBI I CTAHOBUTCH 3aBUCUMBIM OT PETUCTpA.
ITpu 5TOM OH HE COBIAJAET C TAKUM K€ MICHTU(PUKATOPOM, 3alIMCAHHBIM 6€3 KaBbIUEK, UTO IIO-
3BOJIAET IIPU HEOOXOJUMOCTH MCIIOJL30BATh B KA4ECTBE MJCHTU(PUKATOPA 3ape3epBUPOBAHHBIC
cJoBa.

Jl106as nocae0BaTeJLHOCTD CUMBOJIOB, 3aKJI0UEHHAd MEKAy /* 1 */, cauTaeTcd KOMMEHTa-
pueMm. Kpome TOoro, KOMMEHTApUEM CUUTAETCA JACTh CTPOKM OT - - (JIBYX HOJAPSAJ, UMYX MUHY-
COB) /10 KOHIIA CTPOKM.

Tunbl pAaHHbIX PL/SQL

CKansApHbIe TUMbl

PL/SQL nopnep:xupaeT crangapTasie Tunel SQL, kak BcTpoeHHble (number, char, varchar?,
long u T. 1.), Tak 1 ANSI-Tune1 (numeric, decimal, varchar, integer u T. 1.). Bce npasuia npuseze-
HuA tunos SQL cnpasepuser 1 aad PL/SQL. B ommane ot SQL, MakcuMasibHas JJIMHA Hepe-
MeHHBbIX THIA char u varchar2 coctasiasger 32767 cuMBOJIOB. 3HAYCHUS TAKOM JJIMHBI MOTYT ObITh
IIOJIydEHBI B pe3yJbTaTe CTPOKOBBIX OllE€paIuii WM IpU CIUTHIBAHUM U3 CTOJA0IA ThIa long. T
3HAYEHUA TaK:Ke MOIYT OBITb COXPAHEHBI B CTOJONE THIa long, HO B cToabmax Tuna char n
varchar? moryr ObITb coxpaneHsl 3HaueHns He JanHHee 2000 u 4000 GaiiT cooTBeTCTBEHHO. B
6;10kax PL/SQL MOKHO 00BABIATD IlepeMeHHbIe Tulla long nin long raw, HO MakCUMaJIbHAS JJIH-
HA XPAHUMBIX B HIX 00BEKTOB — 32760 GaiiT, HeCMOTpS HA TO, YTO XpAHUMBIC B 6a3¢ JAHHBIX 3HA-
YEHHUS MOI'YT UMeTh pasMep 0 4 I'. MoKHO Tak»Ke CUMTBIBATh B IIepeMeHHbIe Thna char u varchar2
3HAYEHUA CTOJIONOB THIA raw 1 long raw. IIpu 3ToM KaxkbIil 6aiiT IpeacTaBageTCs JByMs MeCTHA-
JIaTepUYHBIMYA U paMu, Kak IpHU BeI3oBe (PyHKIUM I awt ohex.

Kpome nepeuncienssix tunos B PL/SQL umeerca tun boolean, mpuHUMaomuii 3HaueHNA
truenfal se (mnull), n nerounciaensnie TMILI binary_integer n pls_integer. Ilepemennsre sTnx
TUTIOB HIPUHUMAIOT 3HaueHns oT -2° o 2°'-1. VX oT/im4ue B TOM, WTO IPU OMEPAIUSAX C HEPEMCH-
HbBIMU THHIA pls_integer McmoJb3yeTca MammHHAA apudMeTHKa, a C IEePEMEHHBIMU THUIIA
binary_integer — 6u6inoreunad. Onepanun ¢ IepeMEHHBIMI THIIA pls_integer BHITOIHAIOTCA ObI-
cTpee, 4eM ¢ IepeMeHHbIMU ThIIa binary_integer min number. Ho nmeiiTe B BUjy, 4TO €cau npu
BBIIIOJIHCHUHU OII€paliii, B KOTOPOM YJacTBYeT IIepeMeHHas Tumna pls_integer, mpomsoiiaer
IIEPENOJHEHNE, TO BO3HHKHET OmuOKa, B TO BpeMd KaK IPH Pe3yJbTaT Olepanuu HaJ|
binary_integer npu nepenojHeHnu OyjgeT npeodpasosaH B number. Ilpn npucsaupannum n
HCIIOJB30BAaHNM B omneparopax SQL Tumbl binary_integer npusoanTcsa k number. Hax Tumom
binary_integer ompeseaensl caepyomue ToxTumer  natural (0..2°-1), positive (1..2°-1),
nat11raln(0..231-1; not null), positiven (1..231-1; not nul |), signtype (-1,0,1; nonyckaetcsnul | ).

ITporpaMMHCT MOSKET OIIPEJENATh COOCTBEHHbIE ITOJATUIILI HA OCHOBE YK€ MMEIOMErocs THUIIA,
BBO/ISl JIOIIOJHUTENLHBIE OIPAHNYEHUA HA JUAIla30H €0 3HAYEHUI, WM HAa OCHOBE THUIIA JPYroro
00bEKTA — IEPEMEHHOM M CTOJIOIA Ta0IUIILI — IIPU IOMOIMHU aTpudyTa %I'YPE. JIng onpeaeneHns
IIO/ITHIIA NCIOJIb3YeTC KJII0UeBOe CJ0BO subt ype:
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subtype BirthDate is date;

subtype HireDate is date not null; -- nepemenHM maHHOTO THUMa 3anpemaeTcd MPVHUMATH
sHauexHne nul |

subtype salary_t is enployee.salary%YPE, -- tun coenamaer c munom crosibua Sal ary wabsmmus
enpl oyee

subtype dos_name is varchar2(8); -- =nauenus He mmHHee 8 cuvbosos

fname varchar2(8); -- o6baBieHue nepeMeHHONM

subtype dos_nane2 is fname% YPE, -- Tun coemnamaer c Turnom nepemenHon fname

O06baBIeHNE NOATAIIA HA OCHOBE THUIIA CTOJIONA TaGMIbI TAPAHTUPYET, YTO IPU U3MEHEHUN
TaGJIAIBI KOJI OCTAHETCA KOPPEKTHBIM. Ipn onpejenennn noaTuina Hesb3sd YKazaTh 3HAUCHUE 110
ymosrganuio (def aul t), Ho ecim Tun onpejesleH kak not nul |, To nmepeMeHHOI 3TOro TUIA IpU
00bABJICHNN 00A3aTEIbHO JIOJKHO OBITH IPUCBOCHO HadalbHOE 3HAYECHME, MHAY€e KOJ| He OyaeT
CKOMIIMJIMPOBAH.

IToMHMTE, 9TO KOHTPOJb I'PAHMIL BBIIOJHAETCA TOJBKO BO BpeMs BbIloJHeHUA. Tak, Hampy-
Mep, CJAeAYIomuUii Koj 0yeT YCIENHO CKOMITMINPOBAH:

decl are
n positiven 1= 2, -- of6dAazaTesbHO IIPMCBOUTL HadaJlbHOe sHadeHue!
begi n
n:=-1;
end;
OJTHAKO ITPpU BBIIIOJTHCHUN HpOI/ISOfIZ[eT ommnoKa:

ORA- 06502: PL/SQ.: nuneric or value error ORA-06512: at line 4

KomM6UHMpOBaHHbIE TUMbI

ITporpammuct Ha PL/SQL MoskeT ollpejiefaTh KOMOMHUPOBAHHbIE TUIIBI JAHHBIX — 3AIIMCH.
Jlig jocTyna K moJisiM 3allUCH MCHOJIB3yeTcsk onepaTop . (Touka). CHMHTaKCHC OObABICHUA THIIA
I pUBE/ICH HUKE!

type <umst> is record (<mome> <run> {, <none> <tumn>});

OO6paTtuTe BHUMAHHE, YTO BMECTO KJIIOUEBOIO CJIOBa Subtype ncnoJbdyercs ciaoso type. Ha-
npumep,
type tine is record (
hour s numnber,

m nut es nunber,
seconds nunber

);
Ecin nosie 3anucu uMeeT cuMBoJbHbIN TUIl (char, varchar2 u 1. 11.), To Ipu 06bsIBJIEHUN THIIA
006513aTEIBHO YKA3BIBATh JJIITHY IO

type full _name is record (
name varchar2(31),
second_nane char (1),

sur nanme var char 2(31)

)i

HpI/I OIIpec/ICHNN KOM6I/IHI/IpOB?lHHOFO THIIAa MOJKHO IIPpU IIOMOIIY CUMBOJIA © = IJIN KJIIOYE€BO-
ro ciaopa def aul t YKa3bIBATb 3HAYCHUEC, IIPTHUMACMOC IIOJIEM IIO YMOJYaHHIIO. Mo:kHO OOG'BSIBUTH
noJe kak not nul | — B sTOM cryqac 00s13aTEJIbHO HaJ0 yKa3aTb 3HAYCHHUC II0 YMOJTYaHUIO!

type enployee_info is record (

nane full _name, -- nose =zammcu MoxeT GHTb 3aMMcChio

hire_date date not null default sysdate,

sal ary nunber := 400 -- cwumeosm : = u default cosepmenno pasBHOMpPaBHEH

);

KoMOMHNPOBAHHDINM THII MOKET OBITh OIIPE/IE/IEH HA OCHOBE CTPYKTYPBI TaOINIIBI NN Kypcopa
pu noMomu aTpudyra ¥ROMYPE. Hanpumep,
subtype enpl oyee_i nfo is enpl oyee¥RONTYPE;

Takoe onpejeieHne rapaHTUPYET, 9YTO IPU U3MEHEHUU CTPYKTYPhI Ta0/MIbI enpl oyee Koj ¢
HCIIOJIb30BaHMEM Tulla enpl oyee_i nf 0 ocTaHeTca KOppeKTHBIM. OGpaTuTe BHUMAHNE, YTO B 9TOM
CJIydae CHOBA UCIIOJIL3YETCS KIIOUEBOE CIOBO Subt ype.

IlepeMenHble THUIIA 3aIMCH MOKHO IMIPUCBAABATh APYT APYTY, HO TOJILKO €CJIM OHU OJHOTO U TO-
IO K€ THUIIA — COBIAJEHUS CTPYKTYPBI 3alMCEN HEAOCTATOUHO. [lepeMeHHOIl THIIA 3alICH MOSKHO
IpuUCBOUTL NUl | —3To o3HavaeT HpucBoeHUE NUl | BCceM €€ MOJIsAM; ECIM IOJIE SABISETCS 3AIUCHIO,
TO nul |, B cBOIO OYEPEDb, TPUCBANBAETCS €€ TOJIAM U T. A. pekypcusHo. [Ipn sToM nepemMennnie
THIIA 3aIICHU HE IIO/JIEKAT CPAaBHEHUIO U IPOBEPKE Ha nul | :

1 o o

SZLCCI) HMeEeTCs pacXoxJeHne ¢ JOKyMEHTalnuen K Oracle 8, B KOTOPOM YTBEPKIAACTCA, YTO HEJIb3s1 HEIIO-
CPeACTBEHHO B OIIpeJe/ICHNN IIOATHIIA OTPAaHUYINBATh pasMep 6a30BOTO THUIIA. BMeCTO 3TOrO B AOKYMEHTaI 11
npeajaraeTcs UCIIOJIb3OBaTh CHOCO6, MOKa3aHHBII Ha CJIeYIOIIUX IBYX CTPOKaX IIpuMepa.
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decl are
type rl is record (a nunber, b nunber);
type r2 is record (a nunber, b nunber);

a rli,;
b r2;
crli,;
begi n
a .= C, -- KOPpeKTHO
b :=c¢; -- nemomnycrTumo
a :=null; -- paenoznauno a.a:=null; a.b:=null;
if a=c then ... end if; -- nenonycrumo
if ais null then ... end if; -- nHenonycrumo
end;
Kypcopbl

Kypcopom B Oracle HazpiBaeTcAa HAOOp CTPOK, HMOJIy9EHHDBINH IIPU IIOMOIU ollepaTopa sel ect ,
1 CBA3AHHDBIN C HUM yKa3aTeJb TeKymei cTpoknu. C IOMOMBIO KYpCOPOB OCYIECTBIAETCA IOCIE/I0-
BaTEJbHBIN, 3alICh 34 3AIMCHIO, JOCTYII K XPAHUMBIM JaHHBIM. Heo6XouMOoCTh B TAKOM MEXaHU3-
M€ BO3HHUKAET M3-3a TOTO, 4TO nponejypssrii PL/SQL He MoxkeT paboTaTh HENOCPEACTBEHHO C
OTHONICHUAMU, KaK 3TO IPOUCXOAUT B pedarmonHoM SQL.

s paboTel ¢ kypcopoM B PL/SQL cymecTByloT ontepanuu open (OTKPBITb Kypcop), cl ose
(3axprITh Kypcop) u fetch (BbIOpaTh ouepenHyo cTpoKy). Ilosunuonnposanne ykasareas B Kyp-
cope He npeaycMoTpeHo. OjHako B onepartope sel ect Kypcopa MOKET IPUCYTCTBOBATh (ppasa
order by —BoTOoM ciydae f et ch 6yjgeT BbiaBaTh CTPOKU B IO PSJIKE COPTUPOBKU.

Kypcop o6psiBisieTcs c1eylomuM o6 pa3oM:
cursor <wumst> [ (<mapamerp> {, <napamerp>})]

[return <run>]
i s <komamnpa BmBSopku (Ssel ect)>

Bo ¢pase return MOKHO ykazaTb THI 3allCH, BO3BpaIaeMoii KypcopoM. DTO MOKET ObITb
II0JIb30BATEILCKUI TUII, OObABICHHDII KOMAHJIOM t ype, WM CChUIKA HA CTPYKTYPY TaGJUIbI PN
nomormu atpudyra YROMYPE. YkazaHHBIN THII JIOJUKEH COOTBETCTBOBATHL THUITY 3allCH, BO3Bpa-
maeMoii onepatopoM sel ect . Hanpumep:
cursor c is select * from enployee;
cursor d return debt YROMYPE is select * from debt;

Ecan B oneparope sel ect ykasana ¢pasa for update, To OJHOBPEMEHHO C OTKPBITHEM Kyp-
copa IPOUCXOJUT OJIOKMPOBKA CTPOK, KOTOpasd CHUMAETCH NIPKU (PUKCAIUN MJIN OTKaTe TPaH3aK-
1182078

B onmcanum xypcopa MOHO YKa3bIBaTh IIApaMETPbI, YTO IO3BOJISET OTKPBIBATL OJHM U TE K€
KYpPCOPBI /LISl Pa3HBIX HAOOPOB HaYaIbHBIX ycaobuii. [TapameTp o6 baBageTCA Tak:

<uMmsi mapaMerpa> [iN] <Tun> [:= <sHaueHue Mo yMoJSYaHMIO>];

BMecTo cuMBoOJa @ = MOYKHO HCIOJbB30BaTh Kmoduepoe ciaoso def aul t. ITapameTpnl kypcopa
BCeI/la EPeAloTCA TONBKO JUI YTEHHUA, YTO MOKET ObITh IIOJYEPKHYTO MCIOJb30BAaHIEM HEOO -
3aTeJIbHOTO cJIoBa i n. [TapaMeTpeI CO 3HAYEHUAMM IO YMOJYAHUIO 3aIIICHIBAIOTCA B KOHIIE CIIMCKA.
Hampumep:

subtype subacc_t is debt.subacc% ype;
cursor c(p subacc_t, d date := sysdate) is
sel ect * from debt where subbacc=p and dat epay=d;

A1 3anaand pakTHYecKnX mapaMeTpoB IPU OTKPBITHHI KYpPCcOpa UCIO/Ib3yeTCs IO3UIUOHHAS
WA UMeHOBaHHasA HoTanud. [Ipu nosunuonHoil HoTamuu (PaKTUIECKUE ITAapaMeTphbl Iepedncs-
IOTCSI 4epe3 3aIATYIO B TOM JKe MOPsKe, B KOTOPOM II€pednc/IeHbl (popMajbHbIE TapaMeTphl. Jis
3alaHMs ITapaMeTpa MO UMEHU UCIIOIb3YETCS 3aIIICh

<uMsi> => <BHadYeHune>

Mo KHO UCIOJIb30BATHL 06 HOTAIIMHU OJJHOBPEMEHHO — IIPY 3TOM B Hadaje CIUCKa (akTude-
CKHX IIaPAMETPOB UCIO0JIb3YETCS MO3NINOHHAs HOTAINS, a B KOHIE — IMEHOBAHHASL.
Jl1g Kypcopa onpeieJIeHbI CJ1e]YIONe aTpUOyThL:
9% SOPEN—t r ue, ecJi1 Kypcop ObLI OTKpBIT;
%FQUND —t r ue, ecJi BbIOpaHa ouepe/iHas CTPOKa;
YNOTFOUND —t r ue, ecii odepe/iHast CTpOKa He HalijleHa,
YRONCOUNT — HOMED TEKYIIEN CTPOKM.
3HavueHus: aTpudyros %-OUND 1 ¥NOTFOUND paBHbI nul | 10 Tex nop, Hoka He GyleT BBIIOJIHEH
xoTd 66l oauH oneparop fetch. Eciu fet ch me BpiGpan 3anuce (Ipu sToM aTpudyT YNOTFOUND
ObLI yCTAaHOBJICH B t I U€), TO 3HAUEHUE IEPEMEHHOI1 (IIEPEMEHHBIX ), IIEPEUNCIEHHBIX II0CJIE CJoBa
i Nt 0, HE U3BMEHAETCS — B YaCTHOCTH, TYJA HE 3anucbiBaeTcsa nul | .
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[l Toro, YTOGHI MOJIYINTh HAGOP CTPOK JJIA IPYTOro Habopa MapaMeTpoB, Kypcop CIEAYyeT 3a-
KPBITb U OTKPBITh HOBTOPHO. OTKPBITHE OTKPBITOIO KypcOpa IMPUBOAUT K BO3HUKHOBEHHIO HC-
xnouennss CURSOR_ALREADY OPEN, a jo6oe o6pameHnne K HEOTKPBITOMY KYpcopy (B T. 4. IIO-
BTOPHOE 3aKpbITHE) — K BO3HUKHOBeHNIO nckaouenns INVALID CURSOR.

decl are -- cexkuwda ommcanuii, cMm. pasnes " AHOHMMHBE OBJjoku”
cursor ec (pmn nunber:=null, pmax nunber:=null) return enpl oyee¥ROMYPE i s
sel ect * from enpl oyee
where sal ary between nvl (pnmin, salary) and nvl (pmax, sal ary);
cursor ecs (pmn nunber:=null, prmax nunber:=null) is
sel ect nane, hiredate from enpl oyee
where sal ary between nvl (pnmin, salary) and nvl (pmax, sal ary);
enp ecYROMYPE;
vnanme enl ooyee. name%l YPE;
vdat e date;
¢ numnber;

begi n
/*
OTKpEBaeM Kypcop M IepepaeM eMy [apaMeTp, MCIOJb3yA MMeHOBaHHY0 HOTaLM.
BTopoi mapaMeTp NprHMMaeT sHadeHne ro ymosdanmo (hull)
*/
open ec(pnmax=>800);
loop -- cm. pazmen "Uuksw"
/*
ll3BJleKaeM M3 Kypcopa odepelHYyK 3allcCbh
1 TOMEellaeM €& B IepeMeHHy enp
*/
fetch ec into enp;
/*
npepeBaeM LUMKJ, €CJM 3allcCy KOHYMJIMCH
*/
exit when ec¥NOTFOUND,

end | oop;
close ec; -- =zaxphBaeM Kypcop, 4YTO6H MOTOM OTKPHETH CHOBa

/*
OTKpMBaeM Kypcop ” repenaeM eMy TlapaMeTprl, VCIIOJIBE 3y A TIOSVMLIVIOHHYK HOTAaLO.
*/
open ecs(200, 400);
| oop
/*
VizBJjiekaeM M3 Kypcopa odepelHyl 3allliChb
1 TIoMellaeM ee [I0JIA B IlepeMeHHble VNane u vdat e
KOJIMYeCTBO M THUIIBEl TTepeMeHHBIX ITOJDKHBI COBIIalaTb
C KOJIMYECTBOM M TUIIAMM I10JIEN
*/
fetch ecs into vnane, vdat e;
exit when ec%NOTFOUND;

end | oop;
C = eCSYRONCOUNT; -- ckOJIBKO =zanmcei MzaBJekIn?
cl ose ecs;

end;

s spmosnenus koMana SQL PL/SQL otkpeiBaeT HedaBHbI Kypcop. IlosyunTs k HEMY poC-
TYII MOKHO IIOCJIE BBIIIOJIHEHU A KOMAaH/Ibl, UCIIOJIb3Ys naeHTnguKaTop SQL:
updat e enpl oyee set sal ary=sal ary*1. 05 where hiredate<='1-Jan-1999";
if SQLURONCOUNT=0 then

-- He HalgeHO TaKux COTPYOHMKOB

end if;

Kpowme Toro, HesaBHBII KypcOp MOKHO MCIIOJb30BATh Il OPTaHU3AIUN UK, TPOGETaomero
IO BCEM CTPOKaM, U3BJICUYCHHBIM 13 Kypcopa. ITogpobHee 06 3TOM HAlMCAHO B pasjee, IMOCBd-
MICHHOM ITUKJIaM.

B PL/SQL MoxHO OOGBABUTDL IIEpEMEHHbIE-YKa3aTean Ha Kypcop (ref cursor), HazpIBaeMble
TaKKe KYPCOPHBIMU II€pEMEHHbIMU (cursor variables). /g o0bsABIEHNA IEPEMEHHOM HAJIO CHAYA-
Jla OObABUTE €€ THUII, 2 IOTOM — IIE€PEMEHHYIO 3TOI'O THIIA:

type ref_cursor is ref cursor; -- mo6oit kypcop
type enp_cur is ref cursor return enpl oyee¥ROMYPE, -- kypcop mna Tatmuuw enpl oyee
cur enp_cur; -- obbABJIeHME [epeMeHHON

Kypcophas nnepeMeHHas MOXKET ObITh OObABJICHA JJIOKAJLHO 1 BO3BPAIICHA B KAUECTBE PE3YJIb-
Tata QyHKnun. /lud Toro, 4Todnl CBA3aTh IEPEMEHHYIO C KYPCOPOM, CJAY;KUT KOMaHJa open
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fork:

open <umst KkypcopHoy nepemenHon> for <sampoc>;

C KypcopHOIi lepeMEHHOI MOKHO paboTaTh TaK ke, KaK C KYpCOPOM: M3BJEKATh CTPOKM Olle-
patopoM fetch, zakppiBaTh olepaTopoM close, HnpoBepATb aTpuOyThl %OUND, YNOTFOUND,
9% SOPEN, YROWCOUNT. KypcopHoii lepeMeHHOI HeJIb3s HPHUCBOUTH Nul |, MX HeIb3s IepejaBaTb
MEKY CEPBEPAMU, K HUM HEIPUMEHUMBI OIIEPAIMH CPABHEHMSL.

Tabauubl PL/SQL

1 xpaneHnus HaGopa oJHOPOJHBIX 00bekTOB B PL/SQL npenycMOTpeHO TpU MEXAaHH3MA,
Ha3pIBaeMbIX Tabaumamu PL/SQL. Onn HaspiBaloTcs: kojuleknuu (nested table), nHAEKCUpOBaH-
Hble KoJleknun (index-by table) n qgmaaMmdaeckne Maccupbl (varying array). Pazamansa Mesxay HuMm
CBE/ICHbI B Ta6/IHLIE:

MaccHB

KOJUIEKITAST

HHCKCHPOBaH-
HaA KOJLICKIAS

CocTostHue 11ocjae o0bsIBICHUS

null, TpedyeT
MHAIAAIN3A1IN

null, TpedyeT
MHAIAAJIN3A1 N

IIycTast KOJUVICKI:

HET

HET

Wupexcsl 0043aHbI HATH HOAPA], | Ja

B JIIO60I1 MOMEHT
MOJKHO O0pamaTh

OFpaHI/I‘ICHI/IC Ha KOJIN4YECTBO 3aJacTCs IIpU
SJIEMEHTOB OO'BSIBJICHUU

MOJKET OBITh pac-
IIIpeHa B 100011

MOMEHT s K JIIOOOMY 3Jle-
MEHTY
JlnamazoH MHAEKCOB 1..1imit() 1..2°-1 -29141..2°11

nchar, nclob, nvarchar2, ref _cursor, ko/JIeKIIN 1 MaCCUBBI

Tumnel a1eMeHTOB (BCe KpoMe...)

binary_integer, pls_integer, boolean,
long, long raw, natural, naturaln,
positive, positiven, signtype

blob, clob, 06bek-
ThI C IIOJIsIMH blob

u clob
MoryT xpannTtbcs B BJ] J1a, MHJEKCBI CO- J1a, MHJEKCBI HE HET
XPAHSIOTCS COXPaHSIIOTCS

Huke npusejieH cMHTakcUC oO0bsABleHNd Tabaun PL/SQL:
B xoJuleKnud:
type <umst> is table of <run snementa> [not null];

B pHjpexcupoBaHHAS KOJUIEKIUS:
type <umst> is table of <run snementa> [not null] index by binary_integer;
B  wmaccus:

type <umst> is varray (<makc. pasmep>) Of <run smemenra> [not null];

ITocne o6GbsaBICHUS KOJUIEKIUA NN MAaCCHUB NMEIOT 3HAYECHUEC nul | , a JJd TOTO, qTOOBI MHU-
OUAIN3NPOBATDb UX, HYKHO BOCIHOJIb30BATDHCSI (l)yHKI_II/ICI‘/'I'KOHCprKTOpOM, KOTOpasA CO3JacTCsA aB-
TOMATHNYECKN N MMEET TO K€ MM, 4YTO M MMA THIIA. Apl’yMeHT?lMI/I KOHCTPYKTOpa SBJIAIOTCA Ha-
YaJIbHbIC 3HAYCHIS 3JICMEHTOB KOJ/VICKOUN NI MACCHUBa, IIPUYIEM IIPU CO3JaHUN MAaCCHUBa KOJIMYIC-
CTBO Cl)aKTI/I‘ICCKI/IX HapaMETPOB KOHCTPYKTOpPA HE NO/UKHO IIPEBBIMATH pa3Mepa, 3aJaHHOTO IIpN
OO'BSIBJIECHIU MACCHBA:

decl are
type numarray is varray(10) of nunber;
sanpl e num array;

begi n

if sanple is null then -- ycrnoBue BumosnHserca
end if;
sanple := numarray(1, 3, 48, 56);
if sanple is null then -- ycrnoeue HE BrnosHaeTcs
end if;

end;

Ilocae MHUNAJIN3AINN BCE 3JIEMEHTDBI UMCIOT IIOCJA€J0BaTE/JIbHbIEC NHJCKCBI — OT 1 J0 KOJINn4e-
CTBa 3JIEMCHTOB, YKa3dHHbIX IIPN BbIBOBC KOHCTPYKTOpPA. I(OHCprKTOp}7 MOJKHO HE IIepcaBaThb IIa-

!B Oracle 7.x komanzia select i1 KypcOpHO# IepeMeHHoit He MoxeT cofiepkaThb ¢pasb for update.



48

BBegenne B Oracle H

PaMeTpoOB — B 3TOM CJIydae MACCUB WM KOJUICKIUA He 6yayT nul | oM, HO 6yayT copep:xaTh 0 sie-
MEHTOB. Fic/In 51eMeHT KOJUIEKITUN M MacCuBa He 00bABJICH Kak not nul |, To cpean napameTpos
KOHCTPYKTOpa MOTYT ObITH Nul | . MOKHO MHUITIAIM3APOBATE KOJLIEKIIUYA Y MACCUBBI HENIOCPECT-
BEHHO IIPU OO bABJICHUMN:

decl are
type str_list is table of varchar2(32);
I strlist := str_list('MBanos', 'Tllerpos', 'Cumopos');

IMTamsaTe nox Maccussl PL/SQL oTBoANTCA HE B MOMEHT CO3/IaHUs, KaK B TPAJUIIOHHBIX A3BI-
KaX IIporpaMMUpOBaHUs, a 10 Mepe pocTa. Ecim tun Maccusa varray(10), To 3To He 3HAUHT, 4TO B
HeM Bcerjga 10 sieMeHTOB.

B oTiimane oT MacCUBOB U KOJUIEKIIUI, HHAEKCUPOBaHHAsA KOJUIEKIIUS caMa 1o cebe He MOJKET
UMeThb 3HaueHue nul | — ona mHMIMaIM3upyercsa apromMarndecku. Ilo cyrm cpoeit aTo acconua-
TUBHBII MaCCHUB, KJII0YOM B KOTOPOM CJIYKHAT II€JI0o€ 9HUCJI0. B 1106011 MOMEHT BBl MOJKETE IIPUCBO-
UTb 3HAUEHUE 3JIEMEHTY NHJEKCUPOBAHHOI KOJUIEKIIUH C JIOOBIM MHJEKCOM, B TO BpeMs Kak JIo-
60e oOpamieHue K 3JeMEHTY KOJUIEKIIUA WU MAacCUBa C UHJIEKCOM BHE JOIYCTHMOIO JHAalla30Ha
npusejieT K Bo3HukHoBeHNIO Hckaouennss SUBSCRIPT _BEYOND_COUNT, eciau uHaekc 60Jb
me, yeM koamdecTtBo sjaeMeHToB B xosutexknunu, SUBSCRIPT OUTSIDE LIMIT, ecan nnaexkc BHe
JOIIYCTUMOTIO JHalla3oHa (OTPHUIATENbHBIN WM 6OJIbIIEé MAKCUMAIBLHOIO pa3Mepa MaccuBa), Wid
NO_DATA_FOUND, ecii1 HH€KC KOPPEKTEH, HO 3J€MEHTA ¢ TAKUM UHJEKCOM HE CYMEeCTBYeT.

151 Toro, YTOOBI N3BMEHUTD pa3Mep KOJUIEKIUH MM MacCHABA, UCIOJIb3YIOTCI METOABI ext end u
trim
B collection.extend[ (n[ ,m] )]

DTOT MeTOJ Jo6aBideT OJANH nul | -3J1eMeHT B KOHeI KoJuleKnuu. Ecim ykasaH mapaMeTp n, Jo-
6aB/sieTCSI N 3JIEMEHTOB, €CJIU YKa3aH m, TO BMecTo null 106aBigioTcs KOIMU M-TO 3JIEMEHTA.
Kosleknuss MOXeT pacTd HEOI'PAaHUYEHHO, B TO BpeMs KaK MACCHB — TOJIBKO JO CBOEIO MAaKCH-
MaJIbHOI'O pasMepa. Ecii nonbITaTbCsl pacIIUPUTh MACCUB GOJIbINE, YEM 3TO IPEJYCMOTPEHO IIPHU
00bsABIEHNN TUIIA, OyeT 6pomeHo uckmodenne SUBSCRIPT_OUTSIDE LIMIT.

B collection.trim[ (n)]

YaanseT n (ecm He ykazaHo, TO 1) a1eMeHTOB ¢ KOHIA KoJuleknuu. Eciau n 6oJbnie, yeM pas-
Mep KoJuleKnuu, To Bo3HukaeT uckaodenne SUBSCRIPT_BEYOND_COUNT.

Kosuleknun 1 MHAEKCUPOBAHHBIE KOJUIEKIIUM MMeIoT MeToJ del et e, Ipu BbI30BE KOTOPOIO
dusnvecknii paamep KoJUIEKIUN HE U3MEHAETCH:

B collection.delete(n)
YjanseT sJ1eMeHT C HOMEPOM N U3 KOJUIEKIH .

decl are
type numlist is table of nunber;
list numlist := (15,13,18);
| nunber;

begi n
list.delete(2); -- ynmanger ssemMeHT c MHIOeKcoM 2

-- Terepb MHOEKCH MUOYT HEe MONpAL

I :=1ist(2); -- ncrumouenvie NO_DATA_FOUND
list.delete(3); -- ynanen zJjeMeHT c mHIeKcoM 3
list(3) :=19; -- nmomycrtumo
list(4) := 21, -- wucrkmouenne SUBSCRI PT_BEYOND_COUNT
l'i st.extend,
list(4) := 21, -- nmomyctumo

end;

KpoMme nepedncileHHbIX METOOB, CYIIECTBYIOT METO/BI, OOIINE I BCEX TPEX BUOB TAaOJINII;
B collection.exists(n)

BO3BpAIAET t r ue, ecjli ecTh dJEMEHT ¢ UHJeKcoM n, u f al se, ecm nHAEKC BHE JOIYCTUMOIO
JUAIIa30HA, WU 3JIEMEHT He ObL1 NHUIUAIN3UPOBAaH, WIH 3JIeMEHT ObL1 YialeH MeTojoM del et e.
B collection. count

BO3BpAINAeT KOJUIECTBO 3JEMEHTOB B Ta0/IMIE.
B collection.limt

BO3BpamaeT nul | 11 Ko/UleKknuil 1 MHAEKCUPOBAHHBIX KOJUIEKIUII 1 MAaKCHMAJIbHOE KOJIYe-
CTBO 3JIEMEHTOB JIJISI MACCUBOB.
B collection.fir st u collection.| ast

BO3BPAIIAIOT UHAEKCHI COOTBETCTBEHHO MIEPBOIO U MIOCIEJHETO d1eMeHToB. Ecim Tabmuna 1yc-
Tas1, Bo3ppamfaioT nul | .
B collection.pri or (n) u collection.next (n)

BO3BPAINAIOT NHJEKC 3JIEMEHTA, IIPEAMECTBYIONEIO 3JIeMEHTY UIN CJAEAYIOMIETo 3a 3J1EMEHTOM
n. Ecim 21eMeHT ¢ HHJEKCOM 1 IEPBBIi (IIOCAeHNIT), To Bo3BpamaeT nul | .
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151 KoJUIeKIUil 1 NHEKCUPOBAHHBIX KOJUIEKIIUI €JUHCTBEHHBIH CIIOCO0 IepebpaThb BCe dJ1eMEH-
ThI — UCIIOJb30BaHMeE f i rst mnext nmiau | ast mprior:
e :=list.first;
while e is not null |oop
do_sonething(list(e));

e := list.next(e);
end | oop;
Ta6mnpl MOSKHO IIPUCBAUBATB APYT JPYry, HO TOJIBKO B TOM CJIy4ae, €CAI COBHAAAIOT UX TUIIBI
— COBIAJ€HUS TUIOB 3JIEMEHTOB HEJOCTATOYHO:

decl are
type listl is varray(10) of char(1);
type list2 is varray(10) of char(1);

11 listl;

111 list1;

12 list2;
begi n

11 :=111; -- npomycTumo

12 :=111; -- ommbka MNMpM KOMMIMUJIALUMI
end;

Onepatopbl PL/SQL

NpuceanBaHue

s npucpanBanns 3HadeHus nepeMeHHsIM B PL/SQL caysxut onepatop : =. Ilepemennsie u
3HAYEHUA JIOJKHBI OBITH OJJHOTO THIIA, JMOO IHPUCBAMBAECMOE 3HAYEHUE JIOJKHO IPUBOJUTHECH K
THIIY IIEPEMEHHOIT IPeo0pasoBaHNEM IO YMOJIIAHUIO.

Kpowme sToro, /14 IpucBanBaHNsA 3HAYCHNSA IIEPEMEHHBIM MOJKHO BOCIIOJIB30BATECA OIIEpPaTO-
pomsel ect ... into. Hanpumep,

decl are
cenp enpl oyee¥RONYPE;

select * into cenp from enpl oyee where isn=7618;

i

decl are
name var char 2(64);
bi rt hday date;

sel ect nane, birthday into nane, birthday from enpl oyee where isn=7618;

Kom4yecTBo U TUII BO3BPAIA€MbIX 3HAYE€HUN JJOJKHBI COBIAJATh ¢ TUIIOM IlepeMeHHBIX. One-
paTop sel ect JoJKeH BO3BpallaTh POBHO OJHY CTPOKy. Ecim onepatop sel ect He Bo3Bpamaer
HH4ero, To Bo3HUKHeT uckmovyenue NO_DATA FOUND, ecin Bo3BpamaeT 60.1bIIe OJHOI cTpo-
kn — uckiaodenne TOO_MANY _ROWS.

ITpucanBaThb 3HAa4YCHHE IICpEMEHHBIM PL/SQL MOJKHO onepaTopaMu
i nsert, updat e u del et e c ¢ppasoiir et ur ni ng. Hapumep,

updat e enpl oyee set sal ary=800 where isn=7618
returni ng salary, nane
into salary, nane;

Taxoil ollepaTop TaxkKe JOJKEH BbI3BIBATD U3MEHEHUE TOJIBKO OJIHOM CTPOKMU.
K coskajenuio, He cymecTByeT cllocoba UCIO0JIb30BaTh 3alUCh MEJIMKOM B ollepaTopax updat e
nini nsert:

decl are
type erec is record (name varchar2(64), salary nunber);
enp erec;
begi n
enp. name : = 'Ierpos';
enp.salary : = enp. sal ary+100;
insert into enpl oyee (nane, salary)

val ues (enp); -- HempaBWJBLHO, omMOKAa MPY KOMIIUJIALN
insert into enpl oyee (nane, salary)
val ues (enp.nane, enp.salary) -- npaBuIbHO

end;

PL/SQL sanpemaeT obpaieHue K IOCJAeJ0BaTEALHOCTAM B ollepaTope NpucBanBaHusa. Bme-
CTO 3TOrO CJEeAyeT UCI0JIb30BaTh olepaTop sel ect ... into:
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ei sn : = seqg_enpl oyee. nextval ; -- ommbka
sel ect seq_enpl oyee. nextval into eisn fromdual; -- npaBuibHO

Apudmernueckue u jorudeckue onepanuu PL/SQL npusejeHsl B Tab/IHUIE IO YOLIBAHUIO
IpUOpPHUTETA:

= NOT BO3BeJ[€HIE B CTelleHD, Jornyeckoe «HE»

+, - YHApHbBIC «+» U «»

* / YMHO’KEHIIE, JeICHIE

+ - CJIOKECHHE, BBIYUTAHNE, KOHKATCHAIWS CTPOK
= <, >, <S >=, <> = A CpaBHEHIE

is [not] null, [not] like,
[not] between, [not] in
AND Jorunueckoe «M»

OR gornueckoe «JIM»

YcAOBHbINM onepartop
Ycaosnbrii ontepatop B PL/SQL nmeet ciaeayiomyio popmy:

if <ycnosme> then
<KOMaHIH>,

{el sif <ycmoBue> then
<KOMaHIH>,

}

[el se
<KOMaHIH>,

]

end if;

YcaoBue npeacTapageT coboii Jornueckoe pplpaskeHne. O6paTuTe BHUMAHUE, YTO CPABHEHUE
Jo60ro 3HadeHus ¢ nul | paet nul | — geficTByioT Te ke mpaBwia, uTo U B SQL. Belpaskenue a>5,
korjga a — nul | , HM ICTUHHO, HM JIOKHO. /14 IpPOBEPKN 3HAYCHUA IepeMEHHO Ha nul | mcmoJn-
3yiiTe onleparop i s nul |, 160 noapayiitech pyHKmmeit nvl :

a :=null;
if a>5 then
-=- DB5TO He BBHIIOJIHAETCH

el sif a<=5 then

-=- DBTO TOXe He BEIIOJIHAETCHA
elsif ais null then

-=- a BOT 5TO BHIIOJIHUTCHA
end if;

Oneparopbl LUKAA

B PL/SQL cymecTByeT 4 BUja HUKJIOB:
GECKOHEYHBII UKL,

IIUKJI C IPEAYCIOBHIEM;

IIIKJI CO CIETIUKOM;

IIUKJI C KYPCOPOM.

becxoneuHblil IUKJ 3aIIICBIBACTCS TaK:

[ <<merxa>>]
| oop
end | oop [wmerxal;
151 jocpodHOro BBIXOJA U3 JII000I0 MUKJIA CIYKUT ollepaTop exi t . Ero cuHTakcuc Takos:
exit [merxa] [when <ycnosue>];
YKazaHue METKHI IIO3BOJIACT IPEPBaTh BHEITHNII U3 BJIOKCHHBIX IUKJIOB. YKa3aHHE YCJIOBHU BO
¢pase when 5KBUBAJIEHTHO 3allUCU
i f <ycmoBume> then exit; end if;

HO HpI/I 9TOM HarJdJHEEC 1 Kopoqe. Hcnoap3zoBanue OHCPHTOPH exi t BHe TeJa NUKJIAa SHHPCH_ICHO.
I_II/IKJI C Hpe[[yCJIOBI/ICM NMEET CJICZ[}’IOH_[I/II‘/'I CHUHTAKCUC:
whi | e <ycnosue> | oop

end | oop;

I_II/IKJI CO CHETUYNKOM 3aIIMCBIBAECTCA TAaK:
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for <nepemennast> in [reverse] <uuxHsisT IpaHuua>. . <BEPXHsisT I'paHuua> | oop
end | oop;

FpaHI/I]'_[I)I NUKJIAa Moryr ObBITH 3a/1laHbI BI)IPH)KCHI/IHMI/I — OHUN BBIYUCJIAIOTCA OJVH pHB Hepez[ Ha-
YJaJIOM BBIIIOJIHEHNA IIMKJIA 11 HE Moryr OBITH N3MEHEHDI B €T0 TeJIE. Hepel\ICHHaﬂ'C‘ICT‘IHK NUKJIa
ABTOMATHUYECKN OODBABISIETCS KaK HCPCMCHHHH THAHOA i nt eger m }’HI/I“ITO)KHCTCH HpI/I BbIXOAE N3
OUKJIA. Ecian B 6710ke decl ar e 6p11a OO BABIEHA HCPCMCHHHH C TaKM K€ IMEHEM, TO HepeMeHHaﬂ'
CUETUYUK CKpI)IBaeT €e. HpI/ICBaI/IBaTI) HepeMeHHOﬁ'quTqHK}’ 3HAYCHU A BHyTpI/I INUKJIa SRHPCH_[CHO.
3HayeHNe CYeTYMKA II0CJIE€JOBATEIBHO yBeHHqHBaeTCﬂ OIPH HNCIIOJb30BAHUN KJIIOYEBOI'O CJIOBa
reverse }MCHI)HIRCTCH) Ha 1. O6paTI/ITe BHIIMAHHE, YTO HMKHAA rpaHI/In;a BCErJa 3allCbhbIBA€TCA
Hepez[ BerHeﬁ. Ecan ee 3pauenue 6OJII)IJ_IC, 9YeM 3HAUYCHUEC BerHeﬁ rpaHI/I]'_[I)I, TO IMKJI HE BbIIIOJI-
HNUTCA HA pasy, JaKE €CJIn yKHBaHO KJIIOYE€BOE CJIOBO I ever se.

LlmKJ ¢ KypCcOpPOM BBITTISIIUT CACAYIOIUAM 06 pa3oM:
for <nepemennast> in <kypcop> | oop
end | oop;

IICPCMCHHHH INUKJIa aBTOMATHYECKN CO3JA€TCA OHCpaTOpOM IONUKJIa MW MNMEET THUII
<kypcop>YRONYPE. [1oc.ie 3aBepIieHNS NIKJIa IEPEMEHHASI aBTOMATUYECKY YHITITOKACTCS.

Kypcop MoskeT GBITh SIBHO OIMCAHHBIM KypCOPOM WM KOoMaHjoil sel ect, 3axIioucHHOIl B
KPYIJIbIC CKOOKU:

for ¢ in (select * from enpl oyee order by nane) |oop
if c.salary>=1000 then
insert into tenp values (c.name, c.salary);
end if;
end | oop;
nimn

decl are
cursor enp.cur (pmax nunber) is
sel ect * from enpl oyee where sal ary>=pmax;
begi n
for ¢ in enp_cur(1000) | oop
insert into tenp values (c.name, c.salary);
end | oop;
end;
OmnepaTtop mHMKJIAa aBTOMATUYECKU OTKPBIBAET KypCOp, IIOCJIEJOBATENbHO BBIOUPAET U3 HETO
CTPOKH U 3aKpbIBacT. EcIm Kk MOMEHTY BBIIIOJHCHUA ollepaTopa f or sABHBIN KypcOp Y:KE€ OTKPBDIT,

posaukaet uckaoyenne CURSOR_ALREADY_ OPEN.

NMpouue oneparopsbl

Kpome nepeunciennsix, B PL/SQL cymecTsyloT onepartopsl nul | u got o.

Omnepatop nul | He BHINOIHAET HUKAKUX JelicTBuil. OH Tpe6GyeTcs A1 TOTo, YTOObI TIOCTABUTH
Iepej HUM METKY, JII60 4TOOBI HAIIUCATDh Iponeaypy-3araymky (6j1ok PL/SQL nomwken cocTosThb
KaK MIHIMYM U3 OJTHOTO OIIepaTopa).

MeTka MoAYMHAETCA TEM K€ MpaBUIaM (popMIpOBaHUA NAEHTH(PUKATOPOB, YTO U OCTATIbHbIE
O0G'BEKTBI, U 3AIIUCHIBACTCSA B IBOMHBIX YIIOBBIX CKOOKaX.

OnepaTtop got 0 nepejaeT ynpaBjlIeHUE HA YKa3aHHYIO MeTKY. Kak 1 B Ipyrux sA3pIkax mporpam-
MHUpPOBAHHSI, MOKHO II€peaBaTh yIpaBJIcHIE BO BHEIMHMII 610K, HO HEJIb3d IepejaBaTh YIIpaBJe-
HI€ BO BHYTPEHHUII 6JI0K NN B TEJIO KA

for ¢ in (select * from enpl oyee) |oop
if c.salary<1000 then goto continue; end if;

<<conti nue>>
nuII; -- olepaTop HeobxonOuM, YTOOB MMOCTaBUTE METKY
end | oop;

AHOHUMHbIE 6n0KMu PL/SQL

Komanasr PL/SQL, Tak ske, kak 1 KoMaHAbl SQL, MOI'YT BBIIOJIHATHCA HEIIOCPEJICTBEHHO U3
KJIHNEHTCKOTO NPUJIOXKEHH, B YaCTHOCTH, ¢ KOHCcomM. KoHCTpyknms, mepeaapaemMast cepBepy TAKUM
06pa3oM, Ha3pIBaeTCsl aHOHUMHBIM 6J10koM PL /SQL. Ero o6mas ¢opma Takosa:
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[ <<merxa>>] -- wmerka 6soka
[decl are
-- omMcaHre JIOKaJlbHEX OOBEKTOB

begi n
--  JCIIOJIHAEMBle KOMaHIE
[ exception
-- pasznes o6paboTKM MCKJIOYeHUN

end [wmerkal ;

OnucaHue o6beKToB

B cexnumn onmcanmnit JOOKHBL 6BITH OOBABJICHBI BCE OOBEKTDI, UCIOIb3yeMBbIC B GJIOKE, TaKUE
KAK THUIIBI, KOHCTAHTBI, IEPEMEHHBIC, KYPCOPBI, IPONCAYPhI U (PYHKIIIIN.
KoHcTaHTbI 06bSABISIOTCS CIEYIOIIUM OOpa3oM:

<uMst> CONSt ant <Tumn> .| = <sHayeHUe>

KoHCTaHTBI MOTYT GBITh TOIBKO CKAIAPHBIX TUIIOB, ONPEAEJCHHBIX ABHO UM KaK THII IPYroTo
06beKTa (IepEeMEHHOM, KOHCTAHTBI, IOJISI 3alIICH WM CTOJIOIA TaGIUIBI), B3SATDIA IIPU IOMOIII
aTpubyTa %' YPE. 3HaueHHEeM KOHCTAaHTBI MOKET ObITE nul | . [l koHcTAaHTHI THIIA Varchar? o6s3a-
TEeJIbHO YKa3bIBATh JJIIHY (0T 1 10 32767), nuist char AamHa 0 YMOTIAHIIO IIPUHUMACTCS paBHOIL 1.

IToxoxuM 06 pa3oM OO BABIAIOTCS IIEPEMEHHBIE:

<mmst> <Tmn> [not null] [:= <uauvanbHoe BHaueHue>];

Tun nepeMeHHOil TakKe MOXKET OBITH OObABICH ABHO WM IIPU IIoMoIU aTpudyros Y YPE n
YRONTYPE. Ecm nepeMeHHasd o0'bABJIeHA Kak not nul |, To o643aTeJLHO JOIKHO OBITh 33/JaHO Ha-
JajbHOE 3HaUeHue. IToMHuTE, 9TO ec/in HavalbHOE 3HAYEHHE HE 3a/JaHO, TO IIepEMEHHAsd MHUIAA-
JU3UpYeTcA 3HaueHueM nul |, 1 B peayabTaTe apupMEeTHIECKUX ONIepannil ¢ yqacTHEM 3TOl Iepe-
MEHHOI Takxke OyJeT mojydaTscs nul | . BMecTo cuMBOJIA | = MOKHO MCIIOJIB30BATh KJII0YEBOE CJIO-
Bo def aul t . IIpuMepnl 06'bsABIEHN IEPEMEHHBIX IIPUBE/ICHBI HIDKE!

total nunber;
count pls_integer not null

= 0’
name enpl oyee. nane% YPE def aul t

"unknown' ;

O6paTI/IT€ BHUMAHHE, YTO B OJHOM IIPEAJIOKCHNN OO'BSIBJISIETCS TOJBKO OJlHa II€pECMCHHAsI.

UcnonHsieMble KOMaHAbI

O61acTh UCIIOJHAEMBIX KOMAH/| — €JIMHCTBEHHAs obs3arebHas yacTb PL/SQL-6110ka. Bayrpnu
Hee, KpoMe oltepaTopos PL/SQL, MOryT BcTpedaTbCs BJOKEHHbIE OJIOKH. DTO IIPUMEHAETCS, Ha-
HIpUMep, AJIs1 JOKAJIU3anUN 06 paboTKI NCKIIOYCHHUIA.

B PL/SQL neiicTBYIOT HpaBija BUAUMOCTU UMEH, IIOX0XKHIE HA IPaBIJIA JPYTUX S3BIKOB BBICO-
KOT'O YPOBHA: OOBEKT, OOBABICHHBIII B 6JI0KE, CANTACTCA JOKAJBHBIM U U3BHE 3TOTO 6JI0KA HE BU-
IeH. Ecan xoMnmmuiasiTop He HaAXO UT OOBEKT B TEKYINEM 6JI0KE, OH HINET €T0 B 00BEMIIONIEM 6JIOKE.
Ecim o6bexT He Haii/leH B cCaMOM BEpXHEM IO Mepapxuu 6JOKe, OH MINETCA CpeAn INI0GaTbHBIX
(T. e. onucannpix B nakere STANDARD) o6bekxToB. 1, HakOHEI, B cilydae HEyladd KOMIIUIATOP
¢ukcupyeT ommoKy. Ecan 1106a1bHbI OOBEKT CKPBIT JIOKAIBHBIM, TO K IJIOOILHOMY MOYKHO 0O0-
PATUTLCS, UCIIOIb3Y METKY 6JI0KA:

<<out er _bl ock>>
decl are
foo nunber := 5;
begi n
decl are
foo nunber := -3;
bar nunber;
begi n
bar

abs(foo); -- abs - cranmaprhaaa (rsnobanbHasa) QyHKLMA
-- sHauenue bar - 3

bar +out er _bl ock. f00; -- oBpamenue k rnepeMeHHO BHemHero 6GJOKa
-- sHauenue bar - 8

bar

end;
end outer_bl ock;

06paborka UCKAIOUEHMUI

Hcxmouennem B PL/SQL HaspiBaeTcs omubka BpeMeHU BpIIoHeHus. [lo cemanTrke noHs-
e uckmoueHud B PL/SQL 6m3ko x nonamnio uckmouennsa B C++, Object Pascal mim mo6om
JPYTOM COBPEMEHHOM fA3BIKE IIPOTPAaMMHUpOBaHusd, a 1o cuHTakcucy PL/SQL 6obmie Bcero Hano-
muHaeT Ada.

HcxmoueHnsa ObIBAIOT BHYTPEHHUE (IIPEJOIpPE/EEHHDIE) U OlIpe/iegeMbIE MT0JIb30BaTEIEM.
ITpeponpeaenennble NCKIIOYEHN OObABICHDI Kak I100a1bpHbIe B TakeTe STANDARD, nx cimcox
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MOKHO HAliTU B JJOKYMEHTAIUN.

IToab3oBaTeIbCKIE MCKIIOYESHUS JTOJHKHBI OBITh ONMCAaHbI ABHO. CHHTAKCHC OOBSBICHUS HC-
KJIIOUEHUNN TAKOB:
<mmst> exception;

HcxmodyeHns MOAINHAIOTCA TEM K€ IpaBHaM BIAUMOCTH, 4TO U Apyrue oobekTsl PL/SQL.
L1 6pocka oIb30BaTENLCKOTO NCKTIOUEHNU S MCIIOIB3YeTC I OIIEpaTop I ai se.

Ecmm nckmovenne He 6bU10 06paGoTaHO B TEKyIeM 6J0KE, TO OHO IepeJacTcsd BO BHEITHUII
6y0K. Ecam He HamIoch MOAXOJASIMEro o6paboTINKA, TO HCKIIOYEHNE BO3BPAIACTCA B KIMEHT-
CKyIO IIpPOTpaMMy.

151 06paboTKN NCKIIOYEHNI clle/lyeT OIcaTh oOpaboTYNKU B ceknuu except i on. CuHTAaKCHC
5TOTO pazfieia TAKOB:

exception

{when <ums> {or <umst>} then <omeparopsr> }
[when others then <oneparopsr> ]

end,

ITpu 6pocke NCKIIOUEHN BBIIOJHAECTCA KOJL OT WHeN ¢ COOTBETCTBYIOMUM TUIIOM UCKJIIOUEHI A
Jo caeayomeii ¢gppasbl when min o xoHna 6;10ka. Ecau He HanmuloCh IOJXOAAIEr0 00paboTInKa,
HO ecTb 0OpaboTuuk when ot hers, To BbiosHAETCA ero KojA. OHAKO M0/Ib30BaThCA STUM CJAEYeT
C OCTOPOJKHOCTBIO, TaK Kak (ppasa when ot her s 6JOKHpyeT BCe UCKIIOUEHNU A, U MOKHO 3a0JI0KM-
POBaTh KaKoe-1100 cojlepKaTeIbHOE UCKJIIOUEHNE BO BJIOKCHHOM OJIOKE MJIH BbI3bIBAEMOM (PYHK-
nun. Ilpejacrasbre, HanpuMep, 4YTO B  BBI3BAHHON (PYHKIMN BO3HUKJIO MCKJIIOYCHHUE
E_ZERO_DIVIDE!

B o6paboTunke HCKIIOUEHUST MOSKHO ITOJIb30BaThCA PyHKIuAMA sql code u sql err m Oynxnus
sql code Bo3BpamaeT KoJ, ommoOkH, a sql err m— coobmenue. Sql er r mc IapaMeTpoM BO3BpaIIAET
coobmeHne g HUCKJIIOYEHUS C 3aJaHHBIM HoMepoM. /Jlud IOJb30BATENLCKUX MCKIIOYEHUI
sql code mo ymosyaHuio Bosppam@aeT 1, a sqlerrm— ' User-Defined Exception'. /I1a Toro,
YTOOBI NPHUIUCATH I10Jb30BATEJLCKOMY MCKJIIOUYCHHAIO JPYroif Koj, MCIOJb3yeTcs IIparma
(pragma — IupeKTUBA TPAHCAATOPA)

exception_init (<uckmoueHme>, <kop ouwnbKu>)

ITpu 6pocke Takoro uckaodeHus sql code Bo3pparaeT IPUNICAHHBIN HCKII0YEHUIO KO/ OMUOKH,
a sqgl err m— coobmenne, COOTBETCTBYIOIEE OMMOKE C YKa3aHHBIM KoJoM. KoJ uckIoueHns 101
JKE€H OBITb OTPUILATEIbHDIM.
Kpowme Toro, cymecTByeT I7106a1bHas Iponesypa

rai se_application_error (<kxom> <coobueHne>)

[o3BoJiAomas 6poCUTh UCKJIOUYEHUE C 3aJaHHBIM KOJOM U coobmenneM. OpHAKo 3Ta IIporesypa
IpejiHa3HaYeHA IJIABHBIM 00pa3oM JUI IepeJadil omuOOK B KIMEHTCKOE IIPUJIOYKEHUE, TaK Kak
6pocaeMoe TaKUM O0Opa3oM HCKJIIOYEHNE He UMeeT UMEHU U JIOBUTCS TOJIBLKO IIPU TOMOIIH (ppassbl

when ot her s. Koa uckmodenns, 6pocaeMoro sToil Iponeypoi, J0/KEH JeKaThb B Aalla30HE OT
-20000 no -20999.

decl are
NULL_SAL exception; -- ofbaBiieHne MOJbZ0BaTENbCKOTO MCKJIOUEHNA
pragnma exception_init (NULL_SAL,-20101); -- c onpemlesieHHHM KOINOM

sal nunber;
ei sn nunber;
si sn nunber;

begi n
begi n
select isn into eisn fromenpoyee where nane='lgatos U. M. ";
exception
when ot hers then
eisn := null; -- uckmoueHne obpabaTeBaeTcd JIOKaJbHO
end; - - BHIIOJIHEHME I[IpOoIOoJrKaeTCcd

if eisnis null then
rai se_application_error(-20102,"' He namnen corpynHuk!');
end if;
sel ect anount, isn into sal, sisn fromsalary
where isn=ei sn and datepay between '1-Jan-2001" and '31-Jan-2001';
if amount is null then
rai se null_sal;
el se
update sal ary set ampunt=sal *1.2 where isn=sisn;
end if;
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exception
when NO _DATA FOUND or TOO MANY_ROWS t hen
null; -- wurnopupyer

when NULL_SAL then
update sal ary set ampunt=0 where isn=sisn;
end; -- ocTaJslbHEIE MCKJIOYWeHMS BO3BpallaeM BO BHEMHUM OJIOK

XpaHumble npoueAaypbl

Co3aaHue XpaHUMbIX NpoueAyp

Oracle nospoJisieT cosjaBaTh Iponeypbl 1 (pyHknuu. X TEKCT M CKOMIMJIMPOBAHHBIN KOJ
XpaHUTCA Ha cepBepe. ATO JAET BO3MOKHOCTL YCKOPUTD BBIIOJHEHHUE NPUJIOKEHUA (34 CUET HC-
KJIIOUEHN HOBTOPHOIT KOMIMJIAINN) ¥ YMEHBMIMTL TPa(pHK (3a CIET XpaHEHUA IPOTPaMM Ha cep-
Bepe).

151 co3pannd nponenypsl cIy:xkuT koMagaa SQL creat e procedur e:
create [or replace]

procedure <umst> [ (<mapamerp> {, <mapamerp>})] IS
-- oO0OBABJIeHME JIOKAJbHBEX OO0OBLEeKTORB

begi n
- - VCIIOJIHAEMbBle KOMaHIb

[ exception

-- cexkuua ob6paboTKM MCKJIOYeHUN

]

end,
151 cos3pannd pyHKONN UCIo/Ib3yeTcsa KoMaH/a creat e function:

create [or replace]

function <mums> [ (<napamerp> {, <napamerp>})] return <rum pesynpTara> iS
-- oO0ObBABJIeHME JIOKAJIbHBEX OO0OBLEeKTORB

begi n

- - VCIIOJIHAEeMble KOMaHIbl

return <pesynbTar>,
[ exception
-- cexkuua o6paboTKM MCKJIOYeHUN

end;

Hampumep:

create or replace
function str_reverse(pStr in varchar2) return varchar2 is
| * pazBopaumBaeT cTpoKy 3alomMm Harepen */

rc varchar2(4000) :="";

begi n
for i in reverse 1..length(pStr) |oop
rc :=rc || substr(pStr,i,1);
end | oop;
return rc;
end;

Tax JKE€, KaK 1 A1 aHOHMNMHDBIX 6JIOKOB, 00513aTEILHOMI ABISIETCS TOJIBKO CEKI A NCITIOJIHAEMbBIX
KOMAaH/I.

Oracle He npegycMaTpUBaeT ollepalliy U3MEHEHNs TeKCTa XpaHUMOoil mponeaypsl. /I Toro,
YTOOBI U3MEHUTDL TEKCT, HpOI_ICZ[ypy Hy)KHO yHPI‘ITO)KI/ITI) 1 CO3J1aTb 3aHOBO. OZ[HHKO yHPI‘ITO)KCHI/IC
00BEKTA KOMRHZ[OfI dr op HpI/IBOZ[I/IT K HOTepe BCeX OOBEKTHBIX HpI/IBI/IJICFI/Iﬁ, C HIM CBSI3aHHBIX.
Ppasa or replace xkomaHj create view, create procedure, create function u create
package IIO3BOJIAET 3aME€HUTH TEKCT C}’H_ICCTB}’IOH_ICFO 00bEKTA (HpeZ[CTaBJICHI/IH njin Xp?lHI/IMOf/i
IpoIEAYPhl), COXPAHUB OO'bEKTHBIE IPUBUJIET TN

ITapameTpbl olIpeaeIaIoTCa KaKk

<mmst> [in | out | in out ] <run> [:= <sHaueHMe NO YMOJIYAHMIO>]

Ecam manpapicHUE nepefadyyd napaMeTpa HE YKa3aHO, TO II0 YMOJYAHHUIO IPEANIoaracTes i n.
11 ThIa nmapaMeTpa HeJb3sl ABHO 3a/laBaTb OTPAaHMYEHUs pa3Mepa, (HaupuMep, var char 2(8) ),
OJHAKO THUIl (popMAJIBHOIO IIapaMeTpa MOKET OBIThb 3ajJaH C IIOMOHbI0 aTpudyros YAYPE u
YRONM YPE 11 Kak 110JIb30BaTEJIbCKUIA TUII.

Eciin napaMeTp 3alaH Kak i N, TO OH BeJeT ce0sl KaKk KOHCTAaHTa — €My HeJlb3sl IPUCBOUTH 3HA-
genne. [TapameTp Tuma out npu BbI3oBe pyHKIMU UMeeT 3HaueHue nul | . B Tese mponeaypst emy
JJOJKHO OBITb IPUCBOEHO 3HaYeHre. PakTHIecKUMH IapaMeTpaMu 11 popMaIbHBIX TapaMeTPOB
THIIA OUt MM i N out JOJLKHBI OBITH IEPEMEHHDIE.

Ecin j1g mapaMeTpoB 3aJJaHbl 3HAUEHU 110 YMOJYAaHUIO, TO KOJUYECTBO (PAKTUYECKUX IIapa-
METPOB MO’KET OBITh MEHbINE KOJMIECTBA (popMabHBIX ITapaMeTpoB. Ilpu BeIzoBe (pyHKIUU MO-
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JKeT MCHOJIb30BATLCA KaK IO3UINMOHHAA, TAK 1 UMEHOBaHHAasA HoTanus. IIpu nmo3unuoHHoit HOTa-
U NOPANOK (POPMabHBIX U (PAKTUYECKUX IAPAMETPOB JIOJKEH COBIIaTh. IIpn nMeHOBaHHOM
HOTAIMM ITAPAMETPbI 3AIMCBIBAIOTCS TAK:

<uMsi> => <BHadYeHune>

CHICcoK MOJKET CO/ep KaTh IMO3UIMOHHYIO 1 UMEHOBAHHYIO (B KOHIIE CIIMCKA) HOTAIUU OJHO-
BpeMEHHO. DTHU IpaBHja COBIAJAIOT C MPAaBHJIAMU Iepejadl MapaMeTPOB IPH OTKPBITUU KypCo-
poB.

ITponeaypa (¢pynknusa) nin anonumHusii PL/SQL 610k MOTYT UMETDb BJIOKEHHBIE IIPOIEYPHI
(pyHEIIMM ), KOTOPBIE 1O/LKHBI OBITh OIIMCAHDI B CEKINU 00bsABIeHn . Hanpumep:

decl are -- o6macTb omnMcaHWM aHOHMMHOTO OJIOKa
function max_root(a nunber, b nunber, ¢ nunber) return nunber is
/* MakcuMaJibHBI M3 IeiCTBUTEsIbHBX KOopHell KBalpaTHOTO ypabBHeHusa */

d numnber;
begi n
d := b*b-4*a*c;
if d<O then return null; end if;
return greatest((-b+sqrt(d))/(2*a), (-b-sqrt(d))/(2*a));
end;
begin -- nauaso aHoHMMHOTO 6J0Ka
dbns_out put . put _Ii ne(nmax_root (1,-2,1));
end;
B mpuBeseHHOM Bbllle OpUMepe HCHOJb3yeTCss Iporegypa put _|ine cramgaprHoro makera

DBMS_OUTPUT. 3tor naker npejHasHadeH JJIA lIepeladil TEKCTOBBIX COOOLICHUN MeX/y IPUIOKEHUIMH.
Jna Toro, 4ro6bl uMTaTh BBIBOJ cepbBepa B SQL*Plus, Hy)KHO IpeJBapUTe/JIbHO BBIIATH KOMaHJIY Set
serveroutput on.

Oracle pomyckaeT Ieperpysky HOAIIPOTPaMM, T.€. CO3JAHHE IIOAIIPOTPAMM C OJUHAKOBBIMU
MMEHAMU, €CJIM 3TU IOJAIPOrPpaMMBbI OIIICAHBI B OJHOM 0JIOKE, B OJHOM IIaKeTe, BHYTPHU APYroii
IoJIporpaMMsl 1in BHyTpu aHoHUMHOTro PL/SQL 6;0ka. Co31aTh ABE XPAHUMBIX IIPOLENYPEI €
OJIMHAKOBBIMU MMEHAMU HeJb3d. [leperpykeHHble MOAIPOIPaMMBbl JOJLKHBI OTINYATHCA KOJIMYE-
CTBOM I /MM TUIIOM (POPMAIBHBIX TAPAaMETPOB.

ITponeaypsr 1 pyHKIIUKA MOI'YT IPUHUAMATDL B KadeCTBE IIapaMeTPOB U BO3BpAIATh 3HAYEHUS
mo6oro PL/SQL-tuma, B ToM uncie 3anuch, Taéauns PL/SQL, ref cursor, long u long raw, blob
u clob.

ITponeayps! 1 (pyHKIIUM MOT'YT BBI3BIBATD JAPYT APYra, B TOM YHCJIE U PEKYPCUBHO.

MUcnonb3oBaHME XpaHUMbIX GyHKUMIA B SQL

Xpanumble pyHKIUY, Hanucanable Ha PL/SQL, MOKHO HCII0/1b30BaTh B KoMaHax SQL TakuM
ske o0pa3oM, Kak M CTaHAApTHbIe (PYHKIMU, HAIIpUMep, i nit cap min abs — Bo BceX MecTax, Ije
JIOIIYCTUMO BbIpakeHue. XpaHUMble (PyHKIIUM HEJAb3d BbI3BIBATH B IIPABUJIAX IIEJOCTHOCTH check
TaGJINAILI U IIPH 3a/JaHUN 3HAYEHNUS CTOJIONA 10 yMOI9aHuio. MiMeliTe B BUy, YTO IIPH pa3pemeHnn
IMEH CTOJOIBI TaGJINIbI NUMEIOT GOJIBIMUII IIPUOPUTET, Y€M BbI30BBI (PYHKIUI 6€3 IapaMeTpoB.
Ecan ke 110J1y9n1och, 9T0 Ha3BaHME CTOJ0NA COBIIAJAET C UMEHEM (DYHKIIMH, UCIIOIL3YIiTe JIIS BbI-
30Ba (PYHKIUN 3AIMCh <mMs cxeMer>. <mMs dyuximr>. B SQL MOKHO IOJB30BaTbCH TOJBKO HO3U-
IMOHHOM HOTanueil Ipy 3aJJaHNM TapaMeTpoB, HO HE MMEHOBaHHOM. HanpuMep, MbI MOKeM HC-
II0JIb30BATh B 3aIIpOCe (PYHKIIUIO St I _r eVer se, CO3JJaHHYIO B IIPE/IbIIYIIeM IpuMepe:
sel ect str_reverse(nane) as sn from enpl oyee where rownunk3

.M.V BoHaBl

. I. I1 Boprell
s Toro, aTo6sl pynknuio PL/SQL MoskHO 6bU10 BBI3BIBATH B KOMaHJAaX SQL, ona no/pxHA

YIOBJIETBOPATH CJIEAYIOMNM YCJIOBUAM:

1. Bce ee mapaMeTphI JOJKHBI IMETh HallpaBJeHUE i N, HO HE OUt WM i n out;

2. Tumel apryMEeHTOB U BO3BPAIAEMOI'0 3HAUEHUA JIOJLKHBI ObITH BHyTpeHHNMHU THIaMu Oracle,
T. e. number, varchar2, date, Ho He boolean, ref cursor, record. Ecian ¢yaknusa BosppamaeTt
3HavYeHne nejounciaensoro tuma PL/SQL (natural, pls_integer, binary_integer mT.11.), TO
SQL npeobpazyeT pesyabTaT B TN number. Ecin napaMeTp UMeeT IEeJOYUCAEHHbII TUI, TO
nepejaBaeMoe 3HadeHue Tuna number 6yAeT okpyrieHo. Lcan xe paxTruecknii mapamerp
THIIA NUMDEr HaCTOJBKO BEJIUK, 9TO HE IOMEIAETCA B II€JI0€ IUCI0, TO IPU BeI30Be (PYHKIUN
npousoiiser ommobka SQL (B PL/SQL 5T0 paBHO3HAYHO OPOCKY 6€3bIMSIHHOI'O UCKJIIOUEHU);

3.  ®yukmnusa He J0JDKHA UMETb HOOOYHBIX 3(P(EKTOB.

IToj mo6ounpIMI 3(ppekTaMu HOHNMAETCA U3MEHEHNE CPEJBI, CIIOCOOHOE IIPUBECTU K TOMY,

YTO Pe3yJAbTaThl (PYHKIMIT OYAYT 3aBUCETh OT HOPAAKA BbI3oBa. ITOOBI N36€KaTh 3TOr0, (PyHKIUA
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HE JOJDKHA:
1. BemounnaTe onepanuu i nsert, updat e uian del et e maj 1OGBIMEI TAbIMIIAMI,
2. YwuraTp U3MeHsEMYIO Tabauny (ec/d BbI3BAHA U3 KOMaH/BI i nsert, updat e nau del et e);
3. YupasadTb TpaH3aKOUAMHU (CM. pasziell «YIIpaBleHUE TPAaH3AKIUAMI» );
4. BpI3BIBaTD Jpyrue nponeaypbl 1IN (pyHKINY, BBIIOJHSAIONMNE STU OII€PALMNL.

B To ke BpeMd (PYHKIUA MOJKET COXPAHATDH PE3Y/IbTAaThl CBOEIO BBIIOJHEHUS B IIEPEMEHHBIX
IMaKeTa U YUTATh UX OTTY/A, KAK 3TO OyJeT IOKA3aHO HIDKE. TO €AMHCTBEHHBIN JOIYCTUMBII I10-
604HbIl 9(p(PeKT U HENOHATHO, IToYeMy padpadoTauru Oracle ocTaBUIN TAKYIO BO3MOYKHOCTD.

NakeTbl

Co3paaHue nakeToB

PL/SQL, xpome mponeayp U (PyHKIUI, IPeJOCTaBAseT 60Jiee BBICOKUI YPOBEHb aOCTpaK-
IIUN — MAKEThI. 1]akeThl MO3BOJSAIOT CIPYHINpPOBATD JOTUYECKU CBA3AHHBIN KOJA 1 AaHHbIE. 11pn
5TOM ITAKETBI COCTOSIT U3 JABYX XPAaHUMBIX YacTeil — cnenudpuxanuy u Tejaa. Crienudguxanus npea-
cTaBIAeT co60ll MHTEP(Eiic, KOTOPBI BUEH U3 MPOTpaMM, NCHOJIb3YIONNX nakeT. Teso nakera,
CKPBITOE OT IIOJBb30BaTelel, COAEP/KUT COOCTBEHHO peanmn3anuio. Takoil mojaxoj Mo3BoIAeT Me-
HATH PeaIN3anNIO TaKeTa 6€3 He06X0ANMOCTH N3MEHEHNU A IPH 3TOM HCIIOIB3YIOIIETro €To KoJa.

ITaxeTsr Oracle umeroT ciesyomue 0CO6eHHOCTH:

B ]Ipu BbI30Be MI060I (PYHKITNN ITAKETA BECH HAKET IIEJIUKOM 3arpyKaeTCs B HaMATh. TO BEAET K

YCKOPEHHIO BBIITOTHEHUS APYTUX (DYHKIUI TIAKETA;

B JlakeT MOKeT COXpaHATb CBOE COCTOSIHHE MEJKIY BHI3OBAMH B IIEPEMEHHBIX, IT06ATBHBIX IS

IaKeTa.

B cnemmudpuxanym nmaxera oNUACHIBAIOTCA OOINEJOCTYIHbIE OGBEKTHI — HPOLEAYPRI, (PYHKIIHH,
IIepEMEHHBIE, KYPCOPBI, THIBI, HCKTIOYEHHNSA, KOHCTAHTBI — T.€. OOBEKTBI, KOTOPBIMH MO’KHO
0JIb30BATLCA N3BHE. CHenu@uKansa akeTa MIIIETCs CIeAYIOIIM 06 pa3oM:

create [or replace] package <umst makera> isS
/*
OIMcaHme O6%eKTOB, JOCTYIIHEIX M3BHE
(npoToTune mpouenyp M OYHKLUMIA, KypPCOPH, IepeMeHHbE)

*/

end;
Hampumep:
create or replace package enpl oyee_pack is
type enp_rec is enpl oyee¥ROMYPE; -- skcnoprupyemeni Tumn
count er nunber(lO); - - BKCIopTHUpyeMad I[IepeMeHHad, TakK Jiydlle He »OeJjaTb
procedure increase_salary (percent nunber); -- npororun, T.e. szaroJsioBok Gez Tesa
function get_nanme (plsn nunber);
end;

OOCpaTuTe BHHUMAHHE, YTO B 3ar0JIOBKE IIAKETAa HAXOJATCA TOJBKO IPOTOTHUIILI IIPOLEAYP,
¢yHKIU 1 KypcopoB. X Tejla HaxoAdTcs B pean3anuy IakeTa. Eciu B akeTe HeT 00'bsIBJIEHHBIX
npoueayp, (PyHKIUI U KypcOpoB, TO OH MOXKET HE IMETD TeJla.

151 Toro, 9TOGBI U3BHE OOPATUTLCA K OOBEKTY IIAKETA, UCIIOJIb3YeTCd UM IIAaKeTa C ollepaTo-
poM . (rouka). Takx, Hampumep, dYTOOBI BBI3BATbH IIPOLEAYPY | Ncrease_salary nakera
enp_package, HajJlo HAIKLCATD
enp_package. i ncrease_sal ary(10);

TeJso makeTa 3aIIMCHIBAECTCS TAK:

create [or replace] package body <umst makera> is
/*
ormmcaHre o6bekToB (MepeMeHHBX, KypCOpoB, MpPOLEeNyp C TeJaMi M T. 1. ), HelOCTyIHHX MZBHE
*/
/*
Tesla Npouelyp, OYHKUMI M KypCOpoB, OOBABJIEHHEIX B clelUMdrKalnM
*/
[ begin

- - VHMLUMaJIM3alMda IlakeTa

end;

B Tese makeTra JOKHBI OBITH peam30BaHbl BCE IPONEAYPHI, c])yHKn;I/II/I 1 KYpCOPBHI, OO'bSIBJICH-
HbIC B 3aIOJIOBKE. KPOMe TOTO, B T€JI€ MOIYT OBITH peam30BaHbl NOJOPOrPaMMbI 1 OO'bSIBJICHBI IIE-
PEMEHHBIE, HEJOCTYIIHbIC BHENTHUM MoAyasaM. IlakeT moskeT (HO He 00s13aH) MMETh pasaen mHu-
IMAJN3aIY, KOTOPBI BBIIOJIHACTCSA OJUH pa3 IIPHU 3arpy3ke nakerta. IlakeT sarpy:xaercda B Ia-
MATH B TOT MOMEHT, KOIJIa IIEPBBIN pa3 3a CECCUIO IPOUCXOJUT o6pam;eHI/Ie K KaKOMy-JH/I6o u3 o0'b-
€KTOB [IaKeTa.
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Ilepemennsle, riaobaibHbIe JUIA IakeTa (T. €. ONMCAHHBIE BHE IpoIe/yp U (pyHKImil makeTa),
COXPAHAIOT CBOE 3HAUYECHUE MEK/IY BBI3OBAMM B IIpeJielaX CECCUM:

package body access is
count binary_integer:=0;
procedure control is
begi n

count: =count +1;
end;
end;

B nmpuBeseHHOM NIpUMepe 3HAUCHUE IIEPEMEHHO access. count IOKa3bIBACT, CKOJIBKO pa3 3a
ceccrio ObLIa BbI3BaHA IIPOIEAypa access. control . FimeiiTe B BUAy, 9TO 3HAUEHHE OJHOMN U TOIl
JK€ IIEPEMEHHON B PA3HbIX CECCUSAX HUKAK JPYr OT Jpyra HE 3aBUCAT, a €CJIM B IPUJIOKEHUN HC-
IIOJIb3YETCSI KAKOHU-IN00 MYJIbTHIIEKCOP COEAMHEHHI, TO 3HAYE€HUE IJI00a/IbHOII IIepeMeHHOI IIa-
KeTa HEIPEeACKa3yeMo.

I'no6anbHbIie IEpeMEHHbBIE IAKETA HE MOTYT UMeTb THII ref cursor.

Ucnonb3oBaHue nakeToB B SQL

B SQL MosxHO MCHOAL30BaTh (PYHKIUHN, OIUCAHHBIE B IIAKETaX, HO HEJb3sA MCIOJb30BaTh IIe-
peMEeHHbIE M KOHCTaHTBL Jlna  oOpameHusa kK  QYHKIUM  HCIOJNb3YeTCA  3alUCh
<mMs nakera>. <mms dyHxim>. TpeboBaHuA K (PyHKIUAM IaKeTa TE K€ CaMbI€, YTO U K OOBIKHO-
BEHHBIM XpaHUMBIM QyHKIuAM. OpHako TpanciasaTop PL/SQL He MoXXeT olpeAenTh «9IUCTOTY»
yHEIUM, TAaK KaK peajusanus MOKET M3MEHATbCA. /g Toro, 4TOOBI COOOHUTL KOMIMIATOPY,
9TO (PYHKIUA «IUCTasd», UCHOJIb3yeTcsa HparMar estrict _ref erences:
pragna restrict_references (<ums pyuxumm>, WNDS [, WNPS] [, RNDS] [, RNPS]);

B  WNDS — “writes no database state” — He BbIIOJHSIET KoMaH/, i nsert, updat e, del et e, T. e. He

U3MeHAT cocTosiane b/I.

B WNPS — “writes no package state” — He U3MeHseT 3HaUYEHIE IIEPEMEHHBIX ITaKeTa (CBOETo Mln
qy;KOT0).

B RNDS — “reads no database state” — He unTaeT coctoguue B/l, T. €. He COlepKUT OIIePaTOPOB
sel ect.

B RNPS — “reads no package state” — He YnTaeT 3HAYEHN: [IEPEMEHHBIX IIaKETa.

MuHIMaIbHO JIOIYCTUMBII JI1 HcIIoab30BaHuA B SQL ypoBeHb uncToThl (pyHKIun — WNDS.
ITparmarestrict_ref erences sanuceisacTcs B cuenudUKaIum MakeTa Iocjae o0baBIeHUS (PYHK-
1Y, HO HEOOA3aTEILHO CPa3y 3a HUM.

Ecin peanmsanusa (pyHKIMU HapymaeT YPOBEHb YHCTOTHI, 33JIaHHBIN IparMoii, KOMIMJIATOP
¢uxcupyeT ommoOKy. Bce aprymMeHTBI IparMbl HE3aBUCUMBI — Tak, 13 RNPS ne caegyer WNPS.

HmeiiTe B BUjy, 9TO IpU BbI3OBE JI0001 (PYHKITUN AKET MOYKET OBITh 3aIPYyKEH BIICPBBIC, 3HA-
YUT, IIPU 3TOM BBINOJHAETCA pasje] nHunuaamsanumn. CiaefoBaTelbHO, pas/je] HHUINAIN3AIIN
JIOJIZKEH COOTBETCTBOBATH MAKCMMAJILHOMY YPOBHIO YMCTOTHI (DYHKIINII TAKeTA:

create package salary_control is

function get_nax_salary (pl date pr date) return nunber;
pragna restrict_references (get_max_sal ary, WN\DS, WNPS);
function credit_state (id nunmber) return char;

pragna restrict_references (credit_state, WNDS, RNPS);

end,

B npuBepenHOM BbhIIE IPUMEPE Pa3fe] MHUNUAIA3AIUN JOJKEH YIOBJIETBOPATL YPOBHIO
gucToTel WNDS, WNPS, RNPS. MO’KHO IBHO YKAa3aThb yPOBEHb YHCTOTBI PAa3fie/la HHIIUIN3ANH,
yKas3ap B Iparme rest ri ct _r ef er ences sMecTo uMeHN (PyHKIMYT UM TAKETA.

O6paTuTe BHUMAHUE, YTO IIyTEM COXPAHEHU CBOECTO COCTOAHMUSA B IEPEMEHHOI IIakeTa (PyHK-
IMsI MOKET BO3BPAIATH PAa3JIMYHLIE 3HAYECHNSI B Pa3HbIE MOMEHTDL

create or replace package do_not_use is
function bad return nunber;
pragna restrict_references (bad, WNDS) ;

end;
create or replace package body do_not_use is
internal _var nunber := 0;
function bad return nunber is
begi n
internal _var := internal _var+1;
return internal _var;
end;
end;

B namnoMm npumepe ¢yaxnua do_not _use. bad Gyner Bo3BpamaTh 3HAYCHUSA, yBEIMIMBAIO-
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muecs Ha CSINHNIY. Mzmmue TOBOPUTH, YTO HMHMNPOKOE MCIHOJIb30BAHIC 3TOM BO3MOYKHOCTU B
IPUJIOKCHUAX BEACT K TPYAHOYJIOBUMbBIM JIOTHTICCKUM OIIIOKAM.

CraHaapTHbIE NaKeTbl

C cepBepoM Oracle nocrtasigeTcs HaAGOp CTAHAAPTHBIX ITAKETOB. Peajnsanus 3TUX IAKETOB
CKpBITA, a 3aI'0JIOBKH MOJKHO IIOCMOTpeTh B nojkatatore \Ora81\RDBMSADMIN xkataiora Oracle.
HexoTopble 13 CTAaHIAPTHBIX IIAKETOB II€PEYUCICHDI HIKE.
B DBMS ALERT. Coaepskut nponejypsl, IIpeJHa3HAYE€HHBIE /I ACHHXPOHHOI'O OIIOBEIEHMS
IIPUJIOKEHNI 0 coObITUAX B/I;
DBMS_JOB. I1o3BoJsieT 3allyCKaTh IIPOLEAYPHI HAa CEPBEPE 110 PacIIICAHUIO;
DBMS_LOB. Coaepsxut npoueaypsl 1 (pyHKIHH 151 padoThI ¢ 6oibmmmu oobekTamu (LOB);
DBMS_OUTPUT. Ilo3soJgeT nepeaBaTh TEKCTOBBIE COOOMEHUS MEKY IIPUJIOKEHUA MU,
DBMS_PIPE. Ilo3BoisieT OpraHu3oBbIBATh KaHAIBI /ISl Iepejadnd COOOIMEHNIT MEXKY CeCCUs-
MU;
DBMS_RANDOM. Coaep:kUT reHepaTop CydailHbIX YUCEL,
DBMS_ROWID. CoaepskuT IpoueAypsl A1 pa3dopa 3HAUYEHHI I owi d;
DBMS_SQL. ITo3poaseT auHaMmuaecku popmMuposaThb koMauasr SQL u3 PL/SQL;
STANDARD. Copepsxut onucanusi craaiapTHeix Tunos PL/SQL. B oTinune oT ocTalbHBIX
[IAKETOB, JJIg 0O palieHns K 00beKTaM 3TOIO IIaKETa €I'0 UMs HE YKa3bIBA€TCH.
IToHbBIHI CMUCOK CTAHJAPTHBIX IIAKETOB U JOKYMEHTAINIO II0 PEAIN30BAHHBIM B HUX (PyHKIH-
sIM MOYKHO HaiiTu B [12].

YnpaBneHUe TpaH3aKUUAMMU

Kax u npu spmosiHeHuu onepatopos SQL, nmpu semoanennu 6j1oka PL/SQL Oracle aBroma-
THUYECKU OTKPBIBACT TpaH3aKnuio. /1 ynpapicHUA TPAH3AKIUAMHI CYMECTBYIOT CJIECJYIONHE Olle-
paTopsr:

B comit [work] [coment ' <rekcT xoMMeHTapusi>' ] ;

¢uKcHpyeT Bce U3MEHEHNUS, C/I€JJAHHbIE B TEKYIIEll TPAaH3AKIUY, U JeJaeT UX JOCTYIHBIMU JJIs
Apyrux Tpansaknuii. Komanja comit ocBo60KIaeT BCe CEIMEHTRI OTKATA M YHIUTOKAET Bce 0.J10-
KMpoBKU. Tak, HanpuMep, ecan Kypcop ObL1 OTKPBIT ¢ npejoxenueM for updat e, To mocie BbI-
IIOJIHEHU A KOMAH/IbI COMMi t IIONBITKA BBHIOOPKM JAHHBIX M3 5TOro Kypcopa onepatopoM fetch
IpUBEJET K OMMIOKE.

ITpoMeskyTOUHbBIE BBI3OBBI COMT t MOI'YT MCIIOJIB30BATLCA, HAIIPUMED, JJIA BBITOJIHEHU TPaH-
3AKIUI, N3MEHAIOMMX 60IbIIOE KOJIMIECTBO JJAHHBIX. TaK, HalpuMep, ecii olepaTop
update sal ary set ampunt=anount/1000 where datesal <' 1- Jan- 1998’

3aBEPIINUTCS C OIMUOKOM
ORA- 1555: snapshot too old: rollback segment number 1 with name "RBS_DEFAULT" too snall

MONIPOOYITE BBIIIOJIHUATD €0 TaK:
begi n
| oop

updat e sal ary set anpunt=anpunt/ 1000

wher e datesal <' 1-Jan-1998" and r ownunx3000;

exit when SQLYRONCOUNT=O0;

commit;

end | oop;
end;
ITpu Takoii sanucu nocje nuameHeHn s kaxAbix 3000 cTpok nu3Menenue coxpansercs s B/1.
B  savepoint <wms>;

yCTAaHABJIUBAeT TOUKy coxpaHeHM:A. Oracle 3alloMuHaeT, Kakue U3MEHEHHs OBLIU CIEJIaHBbI K
MOMEHTY YCTAHOBKHU TOYKH COXPAHEHUs, HO He INIeT 3TU u3MeHeHnd B b/l u e ocBo6oxaaeT 3a-
HATBHIE TPAH3AKIUEN PECYPCHI.

B rollback [to [savepoint] <mms Toukm coxpaHeHms:>] ;

OTKATBIBAET BCE U3MEHEHUs, CJeJaHHble TpaH3akIuen. I1pu 5ToM Taxke 0CBOOOKIAIOTCS pe-
CypCBhI, 3aHATBbIE TpaH3aknueil. Ecan B koManze r ol | back ykazana Touka COXpaHEHHs, TO YHUYTO-
JKAIOTCSI PE3YJbTAaThl TOJBKO TeX KOMaHJ, KOTOPBIC BHIIOJHEHbI C MOMEHTA YCTAHOBKH TOYKH IO
BbI3OBA I Ol | back. O6paTuTe BHIMaHUE, YTO OTKATBIBAIOTCS TOJIBKO NI3MEHEHNS B JAHHBIX TA0/IUII.
3HavueHUs IEPEMEHHBIX IIAKETOB, TEKYIIIE 3HAYECHU 1IOCIe10BATEIbHOCTEN U T. II. OCTAIOTCA 6€3

N3MEeHEHNI.
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decl are
d numnber;
begi n
d:=0;
updat e enpl oyee -- aBTOMaTMUECK)M OTKpHBaeTCA TPaH2aKLMA
set sal ary=10000 where isn=3861;
savepoi nt al;

del ete from enpl oyee where isn=3864; -- 2

d:=1;

savepoi nt a2;

del ete from sal ary where anount <83. 40; -- 3

d:= 2;

rol | back to a2; - - aHHYJMPYITCH pesyJbTaThl KOMaHIb 3

-- TodKa coxpaHeHMda a2 ocTaeTcd

-- 3HaudeHue nepemenHolt d no- npexHemy 2
delete from sal ary where anount <0; -- 4
rol | back to ail; - - aHHYJMPYITCH pesyJbTaTe koMmann 4 u 2

-- Touka coxpaHeHunsa al ocraerca

-- TodyKa CcoxpaHeHMA a2 yHUUTOXaeTCH

-- 3HaudeHue nepemenHolt d no- npexHemy 2
rol | back to a2; -- ommbka;, Touka A2 YHMUTOXeHa MNpelbIylell KoMaHNoM
commit; -- QukcupyeTcd pes3yJbTaT KOMaHIb 1;

- - YHUYTOXAKTCHA BCE TOUKM COXpaHeHWUd

end;
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Tpurrepbl

Thpuzzepom nasvieaemcs NocaO0BAMELBHOCHL KOMAKO, GLINOANAEMAS AGMOMAMUNECKU KaNCOBLU pas npu
603HUKHOBEHUU onpedeaerozo cobbimus. Cmandapm SOL 99 npedycmampusaem wasuue mpuzeepos, o
HUKAK He ONUCHLEAem UX CUHMAKCUC, LOIMOMY Kaxcovtil npoussodumens CYD/] pearusyem mpuzeepor no-
ceoemy. B wacmmocmu, ¢ Oracle mpuzeepor nuwymes na ssvixe PL/SOL, wmo noseoasem eoinoamsameo
eHympu mpuzeepoé doCMamouHo crLONCHbLE ONePaUUU.

Co3paHue TpUrrepos

Tpurrep cpaGaTsiBaeT IPH BOZHNKHOBEHUM HEKOTOporo co6srrns. B Oracle 7.x TakuM coGbI-
THeM sBjasieTcs n3aMeHeHue (i nsert, updat e uim del et e) ganapix B Tabaure. Oracle 8 mozBosieT
TAKKE ONPEJeIUTh TPUITEPD], CpabaThIBalOIIe IPU U3MEHEHHH CXeMbl 6a3bl JaHHBIX (Create,
al ter nmam dr op), mpu 3aIycke UM OCTAHOBE CEpPBEpPA, IPHU HAYaje MM 3aBEPIICHIN CECCUU, O~
HAKO 3TU JOTIOTHUTEIbHbIE BO3MOKHOCTH 3/1€Ch HE pACCMATPUBAIOTCA.

Tpurrep cosnaeTcst komanzoii cr eat e tri gger. Ee cuaTakcuc npusejeH HIKe:

create [or replace] trigger <ums>
(before | after | instead of)
(insert | delete | update [of <crombeu> {, <cromber>}])
{or (insert | delete | update [of <cromBew> {, <cromBer>}])}

OoN <uMsi TAGAMUB MM HNPenCcTaBJICHUS>
[[referencing [old [as] <ums>] [new [as] <ums>]] for each row [when <ycnoeue>]]
<PL/ SQL 6snok>

WM Tpurrepa J0KHO OBITh YHUKAIBHBIM CPEJU TPUITEPOB CXEMBI, HO OHO MOJKET COBIIQJIaTh
€ IMeHeM TabJIUIbI WA XPAaHUMOoil Tponeayppl. Tabinma MOKeT HIMETh CKOJIb YTOJIHO MHOTO TPHI-
repoB. KaxxapIil Tpurrep cpabaTbIBaeT Ha ollpejieleHHoe cobbITue — insert, update nin delete, Ho
€CTb BO3MOYKHOCTb 0OpabaThIBaTh OJHUM TPUITEPOM HECKOJIBKO COOBITHIl, IIEpEYNCINB UX IIPU
CO3JIlaHNU TPUITEpa Yepes or .

B tpurrepe na nusmenenue (updat e) MOKHO SBHO II€pEUHUCIUTD CTOIONBI, IPU U3MEHEHUU KO-
TOPBIX CpabaTBIBAET TPUITEP; €CJIU CTOJIOIBI HE YKA3aHBI IBHO, TPUITEDP CpabaThIBAET IIPU JIOO0M
N3MEHEHNU JaHHbIX.

BbinonHeHUe TpUrrepos

Oracle mo3poJeT co3jaBaTh JBa TUIA TPUITEPOB: TPUITEP HA YPOBHE KOMAHHBI (statement
trigger) u TpUITEp Ha YpOBHE CTPOKH (row trigger). Ilepsble BBITOIHAIOTCA BCSIKUI pa3 IPH BbI-
[IOJIHEHNH KOMaHJbI, HE3aBUCUMO OT TOTO, CKOJBKO CTPOK 3aTparuBacT KOMaH/a, MyCThb Jaske U HA
o/1HOi1. Bropble BBIIOIHAIOTCA /IS KKIOM 3aTPOHYTOI N3BMEHEHNEM CTPOKU. UTO6bI yKka3aTh, UTO
TPUITEP JOJUKEH CpadaThIBaTh [ KAXKIOH CTPOKH, UcHoJb3yeTcs ¢ppasa for each row B sToii
ke ppase MmocJie KI0YeBOoTro c1oBa Wien MOYKHO YKa3aThb JOIIOIHUTEIbHBIE YCIOBHS CpabaThIBAHMS
TpuUITEpA.

ITo BpeMeHn cpabaTbIBaHUSA TPUITEPHI ACASATCSA HA JBE KATETOPHUH: IO BBIITOJTHEHUS KOMAHIbI
(before), u nocae (after). Ilpu Bergave xoMaHABI Ha U3MeHeHUe JaHHBIX Oracle BpIIOJHSAET Clle-
JYIOIIYIO ITOCIE€A0BATEIbHOCTD A€ C TBUIA:

1. Brmoansiorca tpurrepsl before Ha yposae komanb! (before statement);
2. Jlnda ka0t CTPOKH, HA KOTOPYIO JIeCTBYeT KOMaH/ja
2.1. BemouanaioTcs Tpurrepel before va yposne ctpokn (before each row);
2.2. BemoJHgeTca U3BMEHEeHNE JlaHHbIX. [1pu aTOM cTpoka G10kupyeTcs, 1 6JOKHPOBKA HE OT-
IyCKAETCA 10 KOHITAa TPAaH3AKINN;
2.3. BemoJHAeTca NpoBepKa IPABIJI IEJOCTHOCTH /I U3MEHEHHOI CTPOKH;
2.4. BemousgioTcs Tpurrepsl after Ha yposHe ctpoxn (after each row).
3. 3amepaeTcs mpoBepKa HpaBUI IEJTOCTHOCTH,
4. BrpmoansoTcs Tpurrepsl after Ha yposHe koMaHAbI (after statement).

Ornpenenenne 3Toil MOAEIN PEKYPCHBHO, TaK KaK KOMaH/bl BHYTPH TPUITEPOB MOIYT U3Me-
HATDb JAHHBIE B PYTUX Ta0IUIAX, BBI3pIBAasd TEM CAMbIM BBIIIOJIHEHHE TPUITEPOB A1 HuX. Ecan paa
TaGJINIBI CO3[JAHO HECKOJIBKO OJIHAKOBBIX (CpabaThIBAIOIIUX HA OJHO I TO JK€ COOLITHE) TPUITE-
POB, TO MOPAAOK UX BBIIOJIHEHU HENPEICKAZYEM.

Tpurrepsr before n after Mo3KHO co3aaBaTL TOJBKO JUIA pusnuecknx Tadaun. KpoMe toro, B
Oracle 8 mosABHIACH BO3BMOKHOCTD CO3JaBaTh TPUITEPHI JJ1d MpeAcTaBacHIIl. C MX HOMOIIBIO MOJK-
HO OPIraHM30BATh N3MEHEHUE IPEJCTABJICHUI B CIydasx, KOIJa 5TO HE IOAJEP/KUBAETCSA aBTOMa-



B Tpurrepsl 61

THYEeCKU. Takue TPUITEPBI COCTABAAIOT TPETHIO KATETOPUIO IO BPEMEHU CPabaThIBAHUA — «BMe-
cro» (instead of), n Bcerja paboTaioT Ha YpoBHE CTPOKHU. ITpn BRIIOJHEHNN KOMaH/bI, U3MEHHIO-
mieil JaHHbIE IPEACTABICHNASA, HA CAMOM JI€JI€ BBI3BIBACTCS TPUITED.

OcobeHHOCTU KOAA TPUITEPOB

AonoAHUTeAbHBbIE NepeMeHHbIe U NPeAUKaThbI

Kaxk TOBOPUJIOCH BBIIIE, OJUH U TOT K€ TPUITEP MOKET o6pa6aTbIBaTb HECKOJbKO COOBITHUIL.
Jlist Toro, 9TOGBI OIIPEJICINTDh, KAKOE€ UMEHHO cobpITHE IIPOM3OILIO, UCIIOJIB3YIOTCS IIPEAUKAThI
i nserting, updatingudel eting:
create or replace trigger enployee_biuds
before insert or update or delete on enpl oyee
begi n

if inserting then
- - BHIIOJIHUTCA TOJBKO MNPM BH30Be KOMaHIH | hsert
end if;
- - BBHIIOJIHNTCA BCeI'Ila
end;
C npeaukaToM updat i Ng MOKHO MCIIOJIb30BATb UM KOHKPETHOTO cToJIoIA:

if updating ('salary') then -- ycmoeue 1
end if;

B Tpurrepax Ha ypoBHE CTPOKU MOKHO OOpAMAThCA K CTAPBIM (JIO BBIITOJIHEHU A KOMAH/IbI, BbI-
3BaBIICH cpabaTbIBAHNE TPUITEPA) U HOBBIM (KOTOPBIE JJOJKHBI OBITH ITOJIYIEHBI II0CJIE BBIIOJIHE-
HUA KOMaH/Ibl) 3HAUCHUAM CTOJONOB depes nepeMeHHble 0l d 1 new. OHI OObABIAIOTCA HEABHO
Kak <ornomenne>¥ROMYPE. I1pu BoinoiHeHNN KoMaH/bI del et e obpamenue K JI060My OO New
JaeT nul | ; Ipu BBIIOJIHEHNN | Nsert o6pameHue K rob6oMy oo ol d gaet nul | ; Ame Ipu BbI-
noJiHeHNU updat e rocTynHse! kak ol d, Tak m new. Ecim ciosa ol d mim new nmMeoT B Baimeii npo-
rpaMMe oco60€e 3HaueHUE (HalpuMep, CymecTByeT Tabauna ol d), To MOKHO 3aMEHUTD UX Ha JIpy-
rue uMeHa Bo (ppase r ef er enci ng:

create or replace trigger salary_aiu
after insert or update on salary
referencing old as obsolete for each row when (new. anount >10000)
begi n
insert into salary_log (isn, anpunt, datechange)
val ues (:obsolete.isn, :obsolete.amunt, sysdate);
end;

OO6paTtuTe BHUMaHUE, YTO llepe] IepeMeHHbIMH Ol d 1 new (WM MX 3aMEHSIOMNMU) B TeJle
TpHUITEpa cTaBUTCsA ABoeToune. OQHAKO IIPH HCIOJIb30BAHUH 3THUX IIEPEMEHHBIX BO (pase when
JBOETOYNE HE CTABUTCH.

He Bcerna cpaBHEHNEM CTapbIX ¥ HOBBIX 3HAUYCHUII MOKHO 3aMECHHUTD Ipeaukat updat i ng. Ha-
npumep, ycaoBue

if :newsalary != :old.salary then -- ycrnosue 2

end if;.
HE 5KBUBAJIEHTHO YCJIOBUIO 1, T. K. IpH BbIIa4e KOMAaH/bI
updat e enpl oyee set sal ary=200 where sal ary=200

OHO GYIET JIOKHBIM, B TO BpPeMs, Kak IepBoe ycloBHe 6yaeT ncTuaHo. Kpome Toro, B TakoM BHjIE
BTOPOE YCJIOBUE HE BBIIOIHHUTCH, €CJIU CTApOE UM HOBOE 3HaueHne nojad sal ary —nul | .

Xoporneil TPaKTUKO ABASETCA TAKOE MMEHOBAHUE TPUITEPOB, IPH KOTOPOM IOHSTHO, K Ka-
KOI TaGJMIe OHM OTHOCSITCS M IPH KaKUX AEHCTBHAX cpabaTeiBaloT. Hampumep, 31ech n najiee
HCIOJIB3YETCs CJleflylomee IPaBUIO: CHAYajla MAeT UMA TabJUIb], 3aTeM IOJYEPKUBAHHE, 3aTeM
cuMBoJ b, a i i, mokaspiBaomuii, korjga cpaboraet Tpurrep (before, after min instead of), 3a-
TeM IepedncisoTcs geticteud (i, u u d — insert, update u delete) u, eciin Tpurrep cpadaTbpIBaeT
HA ypOBHE KOMAHJIbI, TOOABJISIETCA S.

Tpurrepbl U TpaH3aKUUU

B Tene Tpurrepa sanpemeHO HCHOJb30BATH KOMAaH/ABI YIIPABJICHHUSA TPaH3aKIUAMHU COMmit,
rol | back usavepoi nt. Eciz B caMoM Tpurrepe Jin60 B IIpoeAype Win (pyHKIUH, BBI3BIBAEMOIl U3
TpUITEpA, BCTPEYIAIOTCA KOMAH/IBI YIIPABICHUA TPAH3AKIUAMM, TO TaKOW TpUITEP OYJET CKOMIIM-
JUPOBAaH, HO BBI30BET OMMOKY IIPU BBIIOJIHEHNUMN.

Jl1o6ag omu6Ka IPHU BBIIOJIHEHUN TPUITEpa (KOMaHAA YIpaBJIeHHUs TpaH3aKnueil, Heobpabo-
TaHHOE UCKJIIOYECHHUE U T. II.) BJICYET 3a COOOI OTKAT U3MEHEHNUIA, C/IeJaHHbIX TEKyIeli KOMaH/I0M,
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IpUYEM HEBAKHO, IIPOM3OINLIA JIM 3TA OMHUOKA B TPUITEPE, OTHOCAMIEMCS HEIIOCPEJCTBEHHO K 13-
MEHAEMOI TabMIe, WA B TPUITEPE TA0AMIbI, U3MEHEHNA B KOTOPOil IIPOU3ONLIN BCAEACTBHIE pa-
6O0TBI IEPBUYHOIO TpHUITepa. HepaskHo Takke, IPOM30NLIA 3Ta omubka B Tpurrepe before mam
after (miu instead of). B wacTHOCTH, €c/i1 B TpUITEPE COAEPKUTCS OMMOKA, U OH HE MOJKET OBITD
OTKOMIMJIMPOBAH, IIOIBITKA €TI0 BBHIIOJIHECHUA IPUBOJUT K OIMMOKE, U N3MEHEHUS B TAaGJUIly He
MOTYT OBITh BHECEHBI.

Tpurrep MoXeT HAXOJUTLCHA B BBIKJIOUEHHOM COCTOSTHUU — B 3TOM CJydae OH HE BIMAET Ha
BbiosiHEHNE SQI-KoMaHA, Jaxke ecadm B TPUITEPE COJAEpKUTCA omuoOka. Jlng BrIode-
HUA/ BBIKJIOUEHN TPUITEPOB NCIOJb3YeTCd KOMaH/a
alter trigger <umst> (enable | disable)

Ecin nanupyeTcs 3arpyska B TaGJHIYy 6OJBIION0 oObeMa JAHHBIX, TO B IEJSAX YBEJIUMIEHUS
IIPOU3BOJUTEIBHOCTI MOYKHO BBIKJIIOYHUTDL (A IIOTOM BKJIIOYUTDH) BCE TPUITEPHI Al Tabaunsl /[le-
JIAE€TCS 3TO KOMaHaM1
alter table <umss> (enable | disable) all triggers

HmeiiTe B BUjy, YTO BKJIIOUEHUE TPUITEPA HE IPUBOJUT K €10 ABTOMATHUYECKOMY BBIIOJIHEHUIO
JJl paHee M3MEHEHHBIX CTPOK TaGJMIbI, B OTJIMYNE OT IIPaBUJ IeJoCTHOCTH. Takum obpazoMm,
IpOoBEpPKa JAHHBIX IIPU IOMOMIM IIPABIJI IIEJOCTHOCTH H0JIee HaJleKHA.

ITpu BbIIOJIHEHNN KOMaH/bI TpUITEpPbI before Ha ypoBHE KOMaH[bI MOIYT OBITH BbIIIOJHCHDI
HMOBTOPHO. Ec/M B IEepBLIil pa3 ObLIM CJle1aHbl Kakue-To n3aMeHeHus B b/l, To oHn He GyyT BUIHbI
IpY BTOPOM HCIIOJHEHMM, HO €CJIM MEHSINCDH IIEPEMEHHbIE IIAKETOB, TO UX 3HAYCHUA HE OyayT
BOoCCTaHOBJEHBL. OOpamaiite Ha 5TO BHUMAHHIE IIPU IPOEKTUPOBAHUN IIAKETOB, NCHOJIb3YEMBIX B
TpUITEpaXx.

U3mMeHeHune AaHHbIX B TpUrrepax

Tpurrepsl MOryT BHOCUTDh UBMEHEHMA B JJAHHbIC JPYIUX TaOJINII, BBI3BIBAS TEM CAMbBIM BBIIIOJ-
HEHME JIPYITUX TPUITEPOB, KOTOPBIE, B CBOIO OYEPE/Ib, MOTYT U3MEHATD JJAHHBIC TPETHUX TAOJIMIL...
YpoBEHb  BJIOKEHHOCTH STHUX TPUITEPOB OIPAaHUYEH U  PEryJupyeTcss IepeMEeHHOI
MAX_OPEN_CURSORS.

Tpurrepsl Ha ypoBHE CTPOKU HE MOTYT YMTATh MM MU3MEHATDH JAHHBIC B U3MEHAEMOIl Tabau-
e — TakuM o6 pasoM Oracle o6ecnieunBaeT NEJOCTHOCTL YTEHU 11 TPUITEPOB:

create trigger enployee_bu
bef ore update on enpl oyee for each row
decl are
cur _sal ary nunber;
begi n
select salary into cur_salary from enpl oyee where i sn=133;

end;
ITpeanosoxumM, 9TO BbITaHA KOMAH/A
updat e enpl oyee set sal ary=sal ary+10 where isn between 100 and 300

Ta6muna enpl oyee, kak U B IPEeJBIAYIINAX IPUMEPAX, COJEPKUT JAaHHDIE

isn nane hi redat e salary ngrisn
233 UBaHoB V. I 28- Sep- 2001 200
133 rerpor I I 19- Sep- 2001 150 233

ITockoapKy HOPSNOK OOGPabOTKU CTPOK IIPOU3BOJIEH, CTPOKA, oNUChIBaomasd 1leTposa, MoskeT
ObITh O0paboTaHa KaK J0, TaK U IIOCJe cCTpoku, onucemaomeii Mpanosa. IIpu sToM nepeMeHHast
cur _sal ary MoykeT noayauTb 3HadeHue Kak 150, Tak u 160. CireoBaTeIbHO, BBIIOJHEHNAE TAKOTO
Tpurrepa Heponyctumo. OH 6yJeT CKOMIIIAPOBaH, HO P HOUBITKe BpiIoHeHUs Oracle sepHeT
OIINOKY:

ORA-04091: table enployee is nmutating, trigger/function nmay not see it.

To sxe camoe OTHOCHTCS K XpaHUMBIM IIPONEAYPaM, BbI3BIBAEMBIM M3 TPHUITEpA, U APYTUM
TpUITEpaM, KOTOPBIE MOTYT GBITh BLIIOJIHEHBI B Pe3yIbTaTe BBIITOTHEHHUST KOMAH/, TEKYIETO TPUI-
repa. /I Toro 4To6bI TPUITEP BHOCHII N3MEHEHN B PyTA€ CTPOKHU TabINIbI, HEOOXOAMO HAIIH-
caTh Tpu Tpurrepa: Tpurrep before Ha yposne xoManjb! naunuaansupyet PL/SQL-ra6amy B 1ma-
KeTe, Tpurrep after Ha ypoBHE CTPOKH 3aIUCHIBACT B TaGIMIy HEOOXOAMMBIE N3MEHEHHU, a TPUT-
rep after Ha ypoBHE KOMaH/bI IEPEHOCUT 3TU U3MeHeHns u3 Tadmubl PL/SQL B Tabanuny b/,

Tpurrep, ofHaKo, MOXXET BHOCHTb U3MEHEHNA HETIOCPEACTBEHHO B U3MEHIEMYIO CTpOKY. /[le-
JIAETCS 3TO MyTEM NIPHUCBOEHN 3HAYCHMII IOJISIM IIEpEMEHHOI New (11 ee 3aMeHsIomeil) B TpUr-
repe before each row. MlaMmeHeHNA BBIIOJHAIOTCA 0 IPOBEPOK HpPaBUJ IEJOCTHOCTU, UYTO JAET
TpUITEPY BO3MOKHOCTD IPUBECTHU JAHHBIE B COOTBETCTBHE ¢ HUMU (cM. mpuMep 1).
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Mpumepsbl TpUrrepos
1. 3anuch YHHKAJIbHOI'O 3HAUECHHUA B IOJIE, IB/AIONIEECH NEPBAUYHBIM KJII0I0OM
create or replace trigger enployee_biu

before insert or update on enpl oyee
for each row

begi n
if updating('isn') then
/*
rnepBHl apryMeHT mpouenypd Fai se_application_error -
KON OmMOKY - T[POMZEBOJIBHOE HYMCJIO
B muanazone ot -20000 mo -20999
*/
rai se_application_error(-20600, 'Hesbsa MzMeHATH MepBUYHLN Kimou! ')
end if;
if :new.isnis null then -- ecnu kimou He 3amaH ABHO, TeHepupyeM yHMKaJlbHOe
sel ect seq_enpl oyee. nextval into :newisn from dual;
end if;
end,

2. 3ampeT H3MEHEHHA TaGIANBI B BBIXOHbIC H HPa3HAKHA

create or replace trigger enployee_biuds
before insert or update or delete on enpl oyee
decl are
¢ numnber;
begi n
/*
TeppuTopua 1o ymosdaHmo AMERI CA
nna repputopurt Cl'S Hamo nposepares 6 mmm 7
*/
if to_char(sysdate,'D )="1" or to_char(sysdate,'D)="7" then
rai se_application_error(-20500, 'BexonHo!i meHb');

end if;
/*

Tabmua hol i days comepxur mHdopMalMio o MpazIgHMKaX
*/

sel ect count(*) into c¢c from holidays
wher e dat ehol i day=trunc(sysdate);

if ¢>0 then
rai se_application_error(-20500, 'Tlpasznaux');
end if;
end;

3. IlporokompoBaHAe H3MCHECHAH

create or replace trigger enployee_aiud
after insert or update or delete on enpl oyee
for each row
decl are
action char(1);
ctime date;
ci sn numnber;
begi n
sel ect sysdate into ctine from dual;
/*
:new. | ast_nodified := ctineg;
ommbkal! Hesb3g M3MeHATr manHele B Tpurrepe after
eCcJm HeO@XOJIMMO COXpPaHATE BpeMA MOﬂM@MKaLU/H/{ TakK,
4TOOB OHO COBIlagaJjla C BpeMeHeM B
enpl oyee_| 0g, namno zammcemars ero B Tpurrepe before
VI COXpPaHATb B3HadeHNre B HepeMeHHOVI rnaxkeTa

*/

cisn := :new.isn;
if inserting then
action :="1";
el sif
updating then action :="U;
el se
action := 'D ;
cisn :=:old.isn;
end if;

insert into enployee_log (isn, action, timenod)
val ues(cisn, action, ctine);
end;

BHa4deHre
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OnTMMH3auuA 3anpocos

Asvix SQL — He anzopummurneckuil, a OeKAAGPAMUBHDLIU, M. €. NPOPAMMUCTL 2080PUM AUULL, UMO €M)
HYACHO, HO He YKA3LLeaem, Kax mo coeramv. Tem we menee, 3uarue moz0, Kax UMEHHO GLINOAHAIOMCS, 3a-
NPocel, BeCbMA NOALIHO U 6 HEKOMOPOLX CAYLAX NO3BOASLEM CYULCMEeRHO YeKopums pabomyy. Loaee mozo,
Oracle, 6 omauvue om opyeux CYB/[, noseonsiem 6 aernom 6ude yKkasamo arzopumm. ebnosHeHus 3anpoca.
B smou anase pacckazoieaemcs. 0 mom, Kax U3 3HLAHUSL NPUMEHAEMBLX AL2OPUMMOE U CMPYKMYD OAHHBLX
usenews npaxmuneckyro noawv3y. He caedyem, oonaxo, 3abvieams, wmo epamommoe npoex muposarue npu-
AONCEHUSL U CMPYKMYPL OAHHBLX MOKNCEM OKAZAMS IHAUUMEALHO O0AvULee SAUTHUE A NPOUIBOOUMERD-
HOCMb, UeM GCe MEXHUNECKUE YXupenus emecme asamote. Kpome mozo, ozpommnyro poav uzparom suwnvii
ONBLM U UHMYUYUS.

OonTMumu3sarop

OCHOBHbIE NOHATUA

Bremoanenne SQIL-3anpoca cOCTOUT U3 JIBYX MArOB — OLIpe/ieIcHIE allOPUTMA BbIIIOJIHEHUA U
npeo0pa3oBaHNe aITOPUTMA B HCHOJHAEMbBII koJ. YacTh TpaHcAgTOpa, Ipeobpasyomas
SQL-pepoKeHrEe B aJTOPUTM, HA3BIBACTCA ONTUMM3ATOpOoM. ONTUMU3ATOP BBIYHUCIAET 3HAUE-
HUSA BBIPAKEHUIT, KOTOPBIE MOKHO BBIYUC/IUTD HA dTAIle KOMIIMIAIMNI. Ecan 3alpoc copepKuT 06-
pameHusd K IpeJCTaBICHUAM, OITUMMU3ATOP MOKET BKJIIOUUTD B 3aIIPOC IIOJHBII TEKCT MIPEACTaB-
JIEHUS X OUTUMU3NPOBAThH IIOJYUEHHBIH TEKCT IEJIMKOM. 3aTEM U3 BCEX BO3MOYKHBIX aJIlOPUTMOB
BBIIIOJIHEHH A 3aIIPOCa BHIOMPAETCA HANIy Iz,

AnropuTM (IIaH) BBIIOJHEHMA 3allpoca IIPE/CTABAAET COOOM JepeBo, B JUCTHAX KOTOPOIO
HAXO/IATCA OllepaIui YTEHUS JAHHBIX, a Y3JIbl ABJIAIOTCA OllepanuaMM HaJl 9TUMM JAaHHbIMK. Kax-
AL y3€J1 HCIIOJIb3YET JJaHHbIC, IIOJYIeHHbIE OT JOUYEPHUX y310B. HekoTophle onepanum, Takue Kak
COPTUPOBKA U T'PYIIUPOBKA, TPEOYIOT IOJYJeHUA BCEX JAHHBIX, /|PYTUM, HAllpUMepP, HEKOTOPBIM
aIropuUTMaM COEJAMHEHNU, JOCTATOYHO IIOJYYUTh OJIHY CTPOKY /U1 HadaJa paboTbl. Y3HATH ajro-
PUTM BBIIOJHEHHUA 3aIIpOCa MOKHO KOMaHj0i1 expl ai n pl an, koTopasd 3allMCBIBACT ILIAH B CIIe-
MUAIBHYIO Tabuy. @opMar Tabaunb! onucaH B daitae utlxplan.sgl. Jns Busyaansanum IJaHa 3a-
IIpoca CyImecTBYeT MHOKECTBO cpejcTs, HanpuMmep, SQL Navigator kommaaun Quest Software.

Onmumusarop Oracle MokeT paboTaTh B ABYX peKHMaX — CUHTAKCMYECKOM U CTOMMOCTHOM.
CHHTAKCUYIECKNH ONTUMHU3ATOP UCXOJUT U3 IIPEJOIPe/e/IeHHOI CTOUMOCTH (paHra) onepanuii —
13 BCEX BO3MOJKHBIX aJITOPUTMOB BBIOHMPAETCH AJITOPUTM C HAUMEHbMMM paHroM. CTOMMOCTHOM
ONTHUMM3ATOP YUUTBIBACT KPOME «KaueCTBa» alTOPUTMOB €IIe U CBOMCTBA JAHHBIX, KOTOPhIE Xpa-
HATCA B Tabunax. Hanpumep, cTOoMMOCTHOI OITUMU3ATOP MOSKET OTKA3aThCA OT UCIIOJIb30BAHNSA
MHJIEKCA, B KOTOPOM MHOTO IOBTOPSAIOMUXCA 3HadeHnit. /s coopa CTATUCTUKA IO JAHHBIM CJIy-
JKAT KOMaH/a anal yze, CHHTaKCIC KOTOPOU MOKHO HaliTHu B [ 8].

Ileapo paGoThI OITUMHU3ATOPA MOKET OBITh CKOpEHINee IIOJydeHNE IEPBhIX PE3YIbTaTOB 3a-
npoca (JUI1 MHTEPAKTUBHBIX IIPUJIOKEHNUIT) NIN [TOJydeHNE MOJHOIO pe3yabTaTa (I aKeTHOM
06pabOoTKH, HAIIPUMEP, IOCTPOECHUS OTIETOB).

Pesxxum paboTpl onTuMmMusaTopa 3afaeTcsi npu nomomu nepemennoit OPTIMIZER MODE.
3HaueHMe NEePEMEHHOI MOKeT OBITh M3MEHEHO JUIA SK3eMILIAPA B IEJOM MIN g KOHKPETHOM
ceccun Ipu oMoy KoMaH/e! al t er sessi on. IlepemenHasd MoskeT IPUHIMATD CJAEAYIOIMUE 3HA-
YEHUS:

B  CHOOSE (110 yMOI9aHUIO) — MIO3BOJISIET OITUMU3ATOPY CAMOCTOATENBHO BBIOPATh PESKUM pa-

GOTBI, NCXO/S U3 HAJIMYINA CTATUCTUKH IO MCIIOJIb3yEMBIM JIAHHBIM;

B ALL_ROWS — cTOMMOCTHO# OITUMU3ATOP, II€JIb KOTOPOTO KaK MOKHO ObICTpEE IOJYIUTh pe-
3YJbTAT IEJUKOM;
B  FIRST ROWS — cTOUMOCTHOH OITUMHU3ATOP, eJIb KOTOPOI'O KaK MOYKHO OBICTpEe IOJIYIUTD

IepBbIe€ CTPOKU;

B RULE — BKIIOYACT CHHTAKCUUECCKUAII OITUMU3ATOP.

Kpowme Toro, mpu noMomu oJcka3ok (XUHTOB — hints) peskxuM padoTsl ONTUMHU3ATOPa MOKHO

YKa3bIBATh MHJAMBU/YAJIbHO JUIS KasKL0TO 3alpoca.

MeToabl AOCTyNa K AQHHBLIM

JlaaHbIC M3 TAGMIT MOTYT OBITE IIOJYJEHBI IN0O ITOJHBIM YTeHneM Tabaunsl (table access full),
6o uepes obpameHne K NHAeKcy. Boibopka mo nnaexcy appeKkTuBHA B CJIydae, KOIrJa CUUThIBA-
eTcsa HeGOoIbIIoe KOIMIECTBO JAHHBIX (B Pa3HBIX IPIJIOKEHNAX — oT 2 1o 25% cTpok). Hebon-
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mme (1o 5000 cTpok, B 3aBUCHUMOCTH OT OObéMa OIIEPAaTUBHON IaMATH U KOJIMYECTBA OJHOBpeE-

MEHHO pabOoTAIONINX II0Jb30BaTeIeil) TaGIUIBI BCETAa BHITOJHEE YUTATH NeanKoM. 11pn 6oapmmx

BBIGOPKAX CJIEAYeT YIUTBIBATD, 9TO JOCTYII C MCIOJIb30BAaHIEM MHAEKCA YBEININBACT KOTMIECTBO

onepanuii YTeHus, T. K. YATAeTCsA CHadajla MHJAEKC, a IOTOM YK€ caMa TabJuna, IpUIeM He HoJ-

pAx, a BpazHo6oit. O6paTHTe BHUMAHIE, YTO UMEET 3HAUCHIE HE KOJMIECTBO CTPOK B Pe3y/IbTH-

PYIOIIEM OTHOIIEHNUN, a KOJIMYECTBO CYUUTAHHBIX 6JIOKOB JJAHHBIX.

CyImecTByeT HECKOJBKO BAPMAHTOB UTEHHSA TPAJUIMOHHBIX (IIOCTPOCHHBIX Ha B-IepeBbax)
HMHJEKCOB — unique scan, range scan, full scan u fast full scan. Unique scan ucno/b3yeTcs a1s Joc-
TyIIa IO HEPBUYHOMY MM YHHKAJILHOMY KJIIOUY; OH BO3BpaIlaeT He 60JIee OHOII CCBIIKM Ha CTPOKY
(rowid). Range scan mcmoJb3yeTcs IpH AOCTyIE IO HEYHHKaJIbHOMY MHAEKCy. [, Hakonen, mpu
full scan nHAekc ynTaeTca nesmkoM. Full scan MoskeT IpUMEHATBCS TOIJA, KOIZIA XOTs OBbI OJMH U3
MHJEKCHPYEMBIX CTOJOIIOB NMEET OrpaHnyeHue not null, T. €. B HHAEKC BXOJAT BCE CTPOKU Tab/IH-
1pl. Ecam Bce cTo6npl, TpeGyeMble B 3alpoce, cofepskaTcsa B mHjekce, To Oracle 6epeT nx 3nave-
HUS TpSAMO M3 HHAEKCA, YeM CYMECTBEHHO YMEHBIIAET KOJIMYECTBO CUMUTAHHBIX OJIOKOB.
Fast full scan ommuaercsa ot full scan TeM, 9TO MHAEKC YUTAETCA HECKOJBKUMU MapalleIbHBIMUI
nporneccamu. Fast full scan He rapaHTHpYyeT, YTO JaHHBIE HOCTYISAT B MOPAAKE BO3pacTaHUA (yObI-
BaHNUA) UHJECKCHPYEMOTO 3HAYEHHU U, CJIEJOBATEIbHO, HE MOJKET OBITh HCIIO/Ib30BAH /I HCKIIIO-
YEeHUd ONIEPALNN COPTUPOBKU.

Ilpy nCIONB30BAHMM CTOMMOCTHOTO ONTHMHU3aTOpa BO3MOJKHA Takas oOIlepanus, Kak
index join — B 3ToM ciy4ae BMeCTO 4TeHHd Tabamunbl Oracle YHTaeT HECKOJBKO WHAEKCOB.
Index join mo3BoJiAgE€T COKPATUTH KOJUYECTBO IPOUUTAHHBIX GJIOKOB M M30€KATh COPTHUPOBKU.
Omnepanus index join He UMeeT HUYETO OOIMIETO ¢ COeJUHEHNEM (join) O THOIMEHMIA.

Jlns ycxopeHns uTeHns JaHHBIX pupMeHHas JoKyMeHTanua Oracle 1aeT HECKOIBKO COBETOB:

1. Jlna Xxpa"eHusd cTpok McloJab3yiiTe varchar2 smecto char — 3TUM BbI CSKOHOMHUTE MECTO 3a
CYeT mepeMeHHoI JiHbI varchar?;

2. B Oracle 7.x ne xpaunTte GoJbimne o0bekTsl (long 1 long raw) B 9acTo MCIIOJIB3YEMBIX Ta0JIH-
[ax — JydIle BBIHECTU MX B OTAeJbHyIo Tabiuny. Oracle 8 mopnep:xusaeT long u long raw
TOJIBKO JJIs1 coBMecTUMOCTH ¢ Oracle 7 — B HOBBIX IPHJIOKCHHUSAX PEKOMEHIYETCS HCIOJIB30-
BaTb TUNbI clob 1 blob;

3. CospaBaiiTe MHAEKCHI IOCJIE 3aII0THEHHS TaG/INIl — 5TO IO3BOJIUT YCKOPUTD YTEHIE MHEKCOB.
Ecam Tabmma MHTEHCUBHO pacTeT, IMEET CMBIC BPEMSA OT BPEMEHH IIE€PECTPANBATD MH/IEKCBL.

MeTtoAbl COeAUHEeHUA OTHOLLUEHUH

Oracle ucnosb3yeT Tpu aJIropUTMa COeJMHEHNs oTHOoMmeHNUil: nested loops, sort-merge u hash
join.

Nested loops — mpocTeiimmii alropuT™, IpPU KOTOPOM JUIS KaKIOI'0 KOpTEKa BHEITHEIO
(outer) oTHOMEHNA MPOCMATPUBAIOTCA BCE KOPTEKU BHYTPEHHETO (inner) OTHOIMEHUA U U3 HUX
BBIOMPAIOTCA T€, KOTOPbIE YIOBICTBOPAIOT YCIOBUIO coenHeHNA. [1oCKoIbKy pe3yabTaT IepBoro
7K€ CPaBHEHUS MOKET OBbITh IIOJIOKUTEABHBIM, Y nested loops HeT 3a/iepKkn nepej Bbladeil nep-
BOro KopTeska. KpoMe Toro, 3TOT MeTO]| HE HAKJIa/IbIBacT HUKAKUX OIPAaHMYCHUII Ha yCJIOBHUE CO-
€JMTHEHNSA U He TpeGyeT JONOJHNUTENLHOI ITaMATH.

AJTOPHUTM SOTt-merge MPUMEHUM TOJBKO JUIS dKBUCOEANHEHN. I1p1 BBITOJIHEHNN 3TOTO ajl-
ropuT™Ma 06a OTHOIIEHUA COPTUPYIOTCA 11O KJIIOUY COCJAMHEHN, a 3aTeM IIapbl KOpTeskeii ¢ o lnHa-
KOBBIMHU 3HAYECHHUAMHU KJIIOYA «CAMBAIOTCA». STOT aJIOPUTM BBITOJIHO MCIOJb30BaTh, KOIJlA OTHO-
MICHUA YK€ OTCOPTUPOBAHLI — HAIIPUMEP, JJAHHBIE CUYUTAHBI U3 MHJECKCA WM OTHOINIEHUE IOJIyde-
HO B pe3yJbTaTe BLIIOJHCHNUA OIIEPaTOPOB UNi on, i nt er sect mni nus.

Hash join Tak:ke IpUIojieH TOJBKO JUIA SKBUCOe uHeHnIl. I1pn ncnoab3oBaHn 5TOro ajiro-
PUTMA IOJXOJAINIE MAPbI COCTABIAIOTCA HA OCHOBE 3HaueHUd Xsnr-pynknuu. Hash join xopom
JUIg TAKETHO 0OpaboTKH, T. K. IPU I'OTOBOII X3NMI-TA0IMIE COE/JMHEHNE BBIIOJHAETCA JOCTATOYHO
opicTpo. K HelocTaTkaM 3TOIO METOJAa MOKHO OTHECTH BBICOKME HAKJAJHBIEC PacXo/ibl Ha IIO-
CTPOEHUE X3MI-TAGJUIbI U HEBO3MOKHOCTDH HCHOJb30BAHUSA MHJEKCOB, IIOCKOJBKY X3M-PYHKIUA
HEMOHOTOHHA.

ITpu m06BIX pesKMMax padoThI ONTUMHU3ATOP CTAPACTCA U3MEHUTH HOPAJNOK COEIMHEHNA Ta0-
JIII TAK, YTOOBI HEPBBIMU B CIIMCKE CTOSAIM OTHOINIEHMS, N3 KOTOPBIX BBIOMpPAETC OJiHA CTPOKA —
TaKHe CJAydau ONPEJEdIoTCA 110 HAIMYMIO IEePBUYHOIO WM YHUKAJILHOIO KJaoda. B ciaydae oT-
KPBITOTO COEJMHEHUS B IIOCJIE/HIO OUYepe/lb YNTAIOTCA TabJUIbI, CO CTOPOHBI KOTOPBIX COEAU-
HEHME OTKPBITO. 3aTeM ONTUMM3ATOP BBHIOMpAET HAWIYJININE METOJBI JJId YTEHUS JAHHBIX U CO-
eauHeHns Tadaun. 11oapo6HO alropuT™M padoThl ONITUMU3ATOPA OIHMCAH B [9].
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MoacKka3ku ONTUMU3aTopy (XUHTbI)

B otmrane ot apyrux CYB/I, Oracle mo3BoJiIeT IBHO yKa3aTh B 3aIIpOCE, KAK €TO BBINOJIHATE.
ITpepnasnavueHHass I 5TOrO KOHCTPyKnus HasbiBacTcsa hint. Pycckuit mepepoa sToro ciaosa —
«IIOJICKA3Ka» — HE UCIOIb3YEeTCsI B Pa3TOBOPHOII peun.

XUHT OPEACTABIACT cO60if KOMMEHTapHUil 0cO60TO BUjA. ATOT KOMMEHTAPUII JOKECH PacIo-
JlaraThecs Ha Toil ske cTpoke, uTo u KoMaHJa SQL (sel ect, updat e, i nsert muu del et e) u Haun-
HATBCS €O 3HAKA +. HampuMep:

select --+ ordered use_nl(e)
d. name as deptnane, e.nanme as enphane
from department d, enployee e
where d.isn=e.deptisn and d.nanme |ike 'BE%
nimn

select /*+ ordered use_nl(e) */

d. name as deptnane, e.nanme as enphane

from department d, enployee e

where d.isn=e.deptisn and d.name |ike 'BE%

XUHT COCTOUT U3 3ape3€PBUPOBAHHOIO CJI0BA U, BO3MO’KHO, apIyMEHTOB. Eciaun B KOMMEHTa-
PUN-XHUHTE BCTPEYAETCS CJIOBO, HE ABJIAIOMEECA XUHTOM, TO OHO M BCE JaJbHEINIE CUMBOJIbI CUN-
TAOTCA OOBIKHOBEHHBIM KOMMEHTapUeM. XUHTbI HEUYYBCTBUTEIbHBI K perucTpy O0yks. O6pature
BHUMAHHE, YTO €CJIH Y XMHTA €CTb AQPI'YMEHTHI, TO, BO-IIEPBBIX, MEK1Yy XUHTOM U CKOOKOII He JJOJIK-
HO OBITHb IIPOGEJIOB, a BO-BTOPBIX, apI'YMEHTBI Pa3fle/IsioTcsd He 3allAThIMU, a Ipobdeitamu. Ecan B
3alIpOCe YKA3bIBAIOTCS IICEBJOHUMBI K Ta0IunaM (kak d U € B IpUBEJAEHHOM 3alIpoCe), TO apIryMeH-
TaMM XUHTa OYAyT HE UM€HA Ta0J/IMI, a UIMEHHO IICEBJIOHUMBI.

Oracle He jgaeT rapanTUu, 4To 6YAET B TOYHOCTH CJIEJOBATH YKa3aHHBIM XUHTaM. B wacTHOCTH,
€CJII HECKOJIPKO XMHTOB IIPOTUBOpPEYAT APYI APYyry WM XUHTLI OMMUOOYHBI (HAIIpUMEp, IIpealn-
CBIBAIOT I10JIb30BATHC A HECYIMIECTBYIOIUM NHEKCOM ), TO OHU UTHOPUPYIOTCS.

Kakx ropopmoch paHbIe, MOKHO BBIOMPATh PEKUM PabOThI ONTHMU3ATOPA Al KaXKJOIO 3a-
npoca. /Ina sToro cay:kat XuHTBHI choose, rule, all _rows u first_rows, kakaplif 13 KOTOPbBIX
BKJIIOYACT COOTBETCTBYIONUI PEKIM:
select --+ all _rows

d. name as deptnane, e.nanme as enphane

from department d, enployee e

where d.isn=e.deptisn and d.name |ike 'E%

s Ber6opa MeToja goctyna cymecTsyeT 20 pas/IMYHBIX XHHTOB. 3€Ch pacCMOTPEHBI JIHUIIb
HEKOTOPbIC U3 HUX.

B full (<sms Tabmmpr>) — 3acTaBlIsgeT ONTUMHU3ATOP YUTATH TAaOJUIY IEJUKOM, HE HCIOJb3Ys
UH/ICKCHI,

B index(<ma Tabmapr> { <umMa mHgekca>}) — cooOmMAeT ONTUMU3ATOPY, YTO K TalGJIUIE HATO
o6 paniaThCs, UCIOJb3ysl NHAEKC. Ecln KOHKPEeTHBI MHAEKC HE YKa3aH, TO ONTHUMHI3ATOP BbI-
6epeT HamIydmuili. BoaMoskHO, 9TO OH 6YAeT UCIO0JIb30BaTh CPa3y HECKOJIbKO HHAEKCOB. Ecin
yKa3aThb KOHKPETHBIH MHAEKC, TO OITUMH3aTOp OyleT HCIOJb30BaTh €ro. Eciam ykazaTp He-
CKOJIBKO MHJIEKCOB, TO OITUMU3ATOP BBIOEPET HAWIYUYMIMil U3 YKA3aHHBIX UHJEKCOB MU, BO3-
MOJKHO, KaKYIO-TO IX KOMOMHAIINIO;

B index_asc(<ums Tabmapr> {<mms uHpmekca>}) U i ndex_desc(<mmsi Tabmmim> { <ums uH-
mekca>}) — TO JKe€, 4TO U i ndex, HO 3ajaeTcs eme U NOPAJOK CKAHNPOBAHUA NH/ICKCA,

3aMeTbTe, 4TO C IIOMOMIBIO XUHTA | Ndex JIETKO pemraeTcs 3a/lada O XUT-Iapaje: IyCTb eCThb

Tab/auna sal es, copeprkamas HH(POPMAIUIo O IPOAAKAX, U €CTh UHJEKC II0 oIy anount , co-

JepKaIeMy KOJIMYeCTBO IPOJAaHHBIX SK3EMILIAPOB. B TakoM ciydae ceAylonuii 3almpoc Bep-

HeT 10 HanGoJiee IpolaBaeMbIX TOBAPOB:

sel ect --+ index_desc(s x_sal es_anount)
nane, anount
fromsales s
wher e rownunx10
OTOT 3alPOC XOPOoIMI IIpU MHTEPAKTUBHOII paboTe C CepBEpPOM, HO B IPHJIOKEHHAX JKE
Jydie HCIOJb30BaTh 00Jlee YHHBEPCAIBHBI U HAJEKHBIN cIIocob6 — Kypcop ¢ ¢pasoil
order by Bomnepartope sel ect.

B no_i ndex(<mmsa Tabmms> {<mMa MHAeKca>}) — 3allpeIAcT IPU BBINIOJHCHUH 3allpoca HC-
II0JIb30BATh 1€ PEYNCIEHHbIE HHAEKCHI JJIS1 IOCTyIA K JJAaHHBIM Ta0INIbL. Ecan Hu ofuH NHAEKC
HE yKa3aH, TO XUHT 3alIpeIIaeT UCIIOIb30BaHIE BCEX UHJEKCOB JUIA JaHHOI Tabaunsl. Ecam o
HOBPCMEHHO C 3TUM XMHTOM YKa3aH OJUH M3 XUHTOB, IIPEJINCHIBAOIMNII NCIIOJb30BATh MH-
JEeKC, TO OITUMHU3aTOP UTHOPUPYET BCE€ XUHTLI U BBIOUPAET MHAEKCHI caM HAa OCHOBE HMEIO-
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meiica y Hero nHopMaIun.

B HEKOTOpBIX ciaydadx IPOTPAMMUCT 3HAET, U3 KakKoil TaGuumbl OYAET U3BJCYECHO MEHBIIIE
cTpok. HanpuMep, B IPUBE/IEHHOM BBIINIE IPUMEPE «OTAEAbI — COTPYJHUKN» CTPOK, BBIOPAHHBIX
n3 Tabunel depart ment, 3aBejloMO MEHbINE, YeM CTPOK U3 Tabunbl enpl oyee. B TakoM ciydae
BBIT'OJIHO BBIOpATh Tab/umy depar t ment B KauecTse Bejymeii (outer) npu coeanmsaenun. /ladg Toro,
YTOOBI YKa3aTh ONTUMU3ATOPY TaKOIl MOPSANOK COEJIMHEHN A, CYECTBYET XUHT of der ed — B 5TOM
CJlydae OTHOMICHMUS COEJMHAIOTCA B TOM HOPAJKE, B KOTOPOM OHM IlepedunceHbl B ¢pase from
oneparopa sel ect. Ecam coeimHeHne OTKPBITOE, TO Ta TAaGJMIA, CO CTOPOHBI KOTOPOIl OHO OT-
KPBITO, YJaCTBYET B COECJAMHEHNN IOCIEHEN, HE3aBICUMO OT €€ I0JIOKEeHUA B crucke f rom

ITporpaMMHICT MOKET BBIOPATH aIrOPUTMbI, HCIIOJIb3yEMbIE JIIS COCJUHEHUA OTHOIMEHNH. /g
5TOro IIpE/JHAa3HAYCHBI XUHTHI Use_nl , use_mer ge, use_hash u HekoTophIe Jpyrue. ApryMeHTaMu
IIEPEUNCIECHHBIX XUHTOB ABJIAIOTCA UMEHA (IICEBJOHUMBI) OTHOIEHNUMN, YIaCTBYIOIMUX B COE/IMHE-
Hun. Use_nl IIPeNIUChIBAET COEJUHATL OTHOINEHUS, IIE€PEUYNCICHHDbIE B KA4eCTBE apIyMEHTOB,
npu noMonu ajaropurMa nested loops, NCIO/b3yst 3TN OTHOMEHNA B Ka4eCTBE BHYTPEHHUX. DTOT
XUHT 3((PEeKTUBEH B COYETAHUN C XUHTOM Of der ed. Use_ner ge npeInchbIBAeT NCHOIb30BaTh JIISA
IIEPEYUCJEHHBIX OTHOIIEHNUI alrOpUTM sort-merge, a use_hash — hash join.

ITogpoGHee 06 MCHOJNB30BAHUMU XUHTOB M ONTHUMHU3AIUHU IPUJIOKEHUIT MOKHO IPOUYUTATDH
B [9].
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