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Bo BceM MHpe MHJIJIHOHbI paapa60T"<IHKOB npHJIo:IKeHHil H aAMHHHCTpaTO­

pOB 6a3 AaHHbIX HCnOJIbaYIOT n po.n;yKThI Koprropan;HH Oracle .n;JIfl C03.n;aHHfl 

CJIO:IKHbIX CHCTeM, yrrpaBJIflIOIUHX orpOMHbIMH 06'beMaMH .n;aHHhIX. 3 Ha tHI­

TeJIbHBfl TI8CTb :3THX n po.n;yKTOB OCHOB8.HB Ha PL/SQL - fl3bIKe rrporpaMMH ­

pOBaHHfl, npeACT8.BJlflIOr:u;eM co6oii rrpOn;e.n;ypHoe pacnIHpeHHe Oracle-Bep­

CHH fl3hIKa SQL (Structured Query Language - CTPYKTYPHpoBaHHbIii fl3bIK 

aarrpocoB) H HCrrOJIbaYIOr:u;eMca .n;JIa nporpaMMHpOBaHHa B cpe.n;e Oracle De­

veloper. 

IIpaKTH"<IecK H BO Bcex HOBbIX rrpo.n;YKTax, BbInYCKaeMbIX KoprropaUHeii 

Oracle, PL/ SQL HrpaeT KJIIQ"<IeBYIO POJIb. CrreUHaJIHCTbI HCrrOJIbaYIOT :3TOT 

HabIK B paaJIH,<{HbIX 06JIaCTHX nporpaMMHpOBaHHH, B TOM ,<{HCJIe: 

• .uJIfl peaJIH3aUHH OCHOBOnOJIarBIOr:u;eH 6H3HeC-JIOrHKH aa cepBepe Oracle 

C rrOMor:u;bIO xpaHHMhIX PLjSQL-rrpoue.n;yp H TpnrrepOB 6a3bI .n;aHHbIX; 

• .IJ;Jlfl qlOpMHpoBaHHa H 06pa60TKH XML-.n;oKYMeHToB BHYTPH 6a3bI .n;aH­

HbIX; 

• .n;JIfl CBfl3bIBaaHfl Be6-cTpaHnn; C 6a30B: .n;aHHbIX Oracle; 

• .IJ;JUI BbInOJIHeHHR H 8BTOM8TH38UHH 3a.n;aq a.n;MHHHCTpHpOBaHHR 683bI 

.n;aHHbIX, HaqHHaa C peaJIH3aUHH KOHTpOJIa .n;OCTyrra Ha ypoBHe OT.n;eJIb­

HbIX CTPOK H 3aKaH"<IHBaH yrrpaBJIeHHeM cerMeHTaMH OTKaTa B PLj SQL­

nporpaMMax. 

PL/ SQL paap86aTbIBaJICH Ha OCHOBe Ada1 - H3bIKa rrporpaMMHpOBaHHH, 

C03,l1;aHHOrO ,lI;JIH MHHHCTepCTBa 060POHbI CllA. Ada - :3TO H3bIK BbICOKoro 

ypOBHH, B KOTOPOM oco6oe BHHMaHHe Y,lI;eJIeHO a6cTpaKuHH ,lI;aHHbIX, co­

KpbITHIO HH<p0pMaUHIf H .n;pyrHM KJIIOqeBbIM 3JIeMeHTaM COBpeMeaHbIX 

TexHoJIorHil pa3pa60TKH. B pe3YJIbTaTe TaKoro BbI60pa Kopnopan;HH Orac­

le Jl3hIK PL/ SQL rrOJIYTIHJICfl MOr:u;HbIM cpe.n;CTBOM, Bo6p8.BaIIlM B ce6fl HBll -

60JIee nepe.n;OBbIe 3JIeMeHTbI rrpoue.n;ypHbIX H3bIKOB, TaKHe KaK: 

• IIoJIHbIii crreKTp THrrOB ,lI;aHHbIX, KaR qHCJIOBbIX, TaR H CTPOKOBbIX, 

BKJIIO"I8H TaKHe CJIO:IKHbIe CTPYKTYPbI ,lI;aHHbIX, KaK 3arrHCH (OHrr nO,ll;o6-

H3bIK nO.'lYQMJI CBoe HMH B '<{eCTb AD;bI JIaBJIeHC (Ada Lovelace), JKeHlLIMHbI-Ma­

TeM3THK3, KOTOpyJO MHOrm'l CQM T3JOT nepBhlM nporp3MMMCTOM B MCTOPMH qe­

;10Be'<{eCTB8 . IToD;po6HYIO MHcpopMaUMIO 0 H3bIKe Ada MOJKHO nOJIyqHTb Ha Be6-

callTe http:// www.adahome.com. 
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BhI CTpOKaM peJUIUIIOBBOll TaGJIIIUhI), Ko.nJIeKUIIII (Oracle-8epcIIR MaCCII-

808) II XMLType (,n;JIR paGoThl C XML-,n;OKYMeHTaMil B Oracle II PL/ SQL). 

• I10HflTaafl II y,n;oGoTIIITaeMafl GJIo<Ja8fl CTpyKTypa, GJIaro,n;apn KOTOPOH 
COrrpOBO.iK,lJ;eHile II BHeceHile H3MeHeHHH B npHJIO.iKeHHfl PL/ SQL CTaHO­

BliTCH rrpOCThlM H y,n;OGHhlM . 

• OnepaTophl YCJlOBHOrO, HTepaTIIBHoro H rrOCJIe,n;OBaTeJIhBOrO ynpaBJIe­

HHfl, B TOM <JIICJle orrepaTOp CASE II Tpil P83JIH<JBhlX BH,n;a D;HKJIOB. 

• 06pa60T<JIIKil HCKJIID<JeBIIH, npHMeBHeMhle ,n;JIR C06hlTIIHHOfi: 06P860T­
KII OIIIH6oK. 

• )lorrycKaIDIIl;I1e rrOBTopBoe I1CnOJlb30B8HlIe HMeHOBaHHbIe SJIeMeBThl KO­
,lJ;a , TaKile K8.R {llYBKUHII, npoue,n;ypbI, TpIlrrepbI, 06'heRTHbIe TIIIlhl (pO,ll;­

CTBeHHHKII 06'heKTHO-opHeHTIIpoB8HHbIX KJl8CCOB) II rr8KeTbI (Ha60PbI 

CBflaaBBhlX rrporpaMM II IlepeMeHBbIx). 

PL/ SQL rJly6oKo HBTerprrpOBaH 8 Oracle SQL: KOMaH,n;hl SQL MomHO Bhl­

rrOJIHHTb Berrocpe,n;CTBeHHO 113 rrpOue,1J;ypBoro RO,1J;a, He rrpIl6eraH K rrOMOIIl;H 

KaKoro-.111160 npOMe.iKYTO<JHOro API (Application Programming Interface -

rrporpaMMHhlH HHTep£}JeHc rrpHJlO.iKeHIIH), IIo,n;06Horo Java DataBase Con­

nectivity (JDBC) HJlII Open DataBase Connectivity (ODBC). BePBO 11 06-
paTBoe: BhI MomeTe BbI3hlBaTh CBOIl PL/SQL-£}JYBKUIIII I13 onepaTopOB SQL. 

HeCOMBeHHO, OCBOBByro <JaCTh nOJIb30BaTe,,'!eH PL/ SQL COCT8.BJIflIDT npo­

rpaMMHCTbI, HO rrOJIb3YIDTCH 11M II MHorHe a,1J;MIIHHCTpaTophl 6a3 ,1J;aHHhlX. 

Ha C8MOM ,n;eJIe BJI8,l1;eHHe PL/ SQL .iKIIaHeHHO He06xo,lJ;HMO a,1J;MIIHHCTpaTO­

paM 68a ,n:aHHhlX Oracle. 

PL/SQL AlUl aAMII1HII1CTpaTOpOB 6a3 AaHHblX 

3a<JeM a,n:MHHIICTpaTopaM 6a3 ,n:aHHbIX Hy.iKeH PL/SQL? 

B caMOM 06IIl;eM BII,1J;e OTBeT TaKOB: I1MeHHO a,1J;MIIHHCTpaTophl 6aa ,n;aHHhIX 

OTBe<JaIDT a8 Bce, <JTO Haxo,n:HTCR (H I1CrrOJIHHeTcH) B I1X 6aaax ,n:aHHhlX, 

BKJIlO<Jan KO,n:. 5IahIK PL/SQL flBJIfleTCfl Ba.iKBhIM pa60<JHM I1HCTpYMeHTOM, 

6e3 rrOMOIIl;I1 KOToporo Bhl Be CMO.iKeTe oueBIITb 6eaorraCHOCTh, y,n:06CTBO 
3KCrrJIyaTaUilil II rrpOIl3BO,1J;HTeJIhHOCTh BaIIIIIX nporpaMM. TaK.iKe B8M He 

y,1J;8CTCH BOCnOJIh30B8ThCR rrpeHMyw;ecTBaMil KOMnJIeKCa ,n:onOJlHHTeJIh­

BhlX <PYHKUHH, BCTpoeaHbIX (06hl"4HO B BII,n:e nOCTaBJlneMbIX I1J1I1 BCTpoea­

BhlX rraKeTOB) B 6aahl ,lI;aHHbIX Oracle II ,1J;OcTyrrHbIx ttepe3 PL/SQL. 

,I1;aB8iiTe rrorOBopilM 060 BceM STOM no,n:p06Hee. 

06eCne'leHVle 6e30naCHOCTVI 6a3bl AaHHblX 

06ecrreTleHHe 6e30rracHocTH Bcer,n:a 6bIJlO KJllOTleBOll 3a,1J;a Tl eii a,1J;MIIHHCTpa­

Topa Ga3hl ,lI;aHHbIX, B nOCJIe,1J;HIIe .iKe ro,n:bI 3HaHHe cnoc060B 3aIIl;HTbI 6a3bI 

,n:aHBhlX H rrpHJIO.iKeHilii rrpH06peTaeT Bce GOJlhIIIee II GOJIhIIIee 3Ha<JeHHe. 

MHorHMil SJIeMeHTaMil 6eaon8cBocTH MomBO yrrpaBJIRTh HerrOCpe,1J;CTBeBHO 

C n OM0W;hID ROM8B,n: SQL II rrapaMeTpOB KOBqmrypaUilil GaahI ,1J;8HBhlX (Ba-
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npllMep, YCT8HOBIiTh rrapOJIli1i Orrpe,ll;eJIIITb POJIll II npHBIIJlerml) . ,11.pyrwe. 
60JIee CJIO:IKHble MeTD,ll;bI a8IU;IITbI, T8Klfe RaK II1HCPPOBRHlle, KOHTPOJIb Aoe­
Tyna aa ypOBHe CTPOK, ,!J;eT8JIbHbIll ay,D;IIT Ii reHepa:O;HH CJIy-qallHblX 3Ha-qe­

SHM, Tpe6ylOT rrpHMeHeBIHI PLjSQL. 8TH MeTO,lJ;@ ,n;eT3JIbBO paccM8TpHB3-

IOTCfl B ,1J;8HHOH KHHre, npn: aTOM oc06oe BHIfM8HHe y,lJ;e.7meTCfl HCIIOJIb30B8-

BHIO BCTpoeHHblX DBKeT08 fie30rr8cHocTil Oracle. 

OnTIIIMIII3alllllSi npOlll3BOAIIITenbHOCTIII 

Pa3Be He a8MeTI3TeJIbHO 6blJIO 6N, eCJIII 6b! Bee rrporpaMMIfCTbl a) xopomo 
paa6HpamICb B OTITIIMIf38UHH onepaTopoB SQL. 6) HCnOJIb30B8J[H fib! ca­

MbIe nOCJIell;HIIe paapafioTKII, nOBhI1lI81OID;rre npOH3BOfJ;I1Te.JIbHOCTb PL/SQL 
(T8KIIe RaK BU_K CO _LECT 11 FORAL L), Ii B) Be )l(aJIeJIlifibI BpeMeml aB a8cTpofi:­
KY CBoero ROAa? 

H ,n:errcTBHTeJIbHO, MHorHe nporpaMMHcTbl y,n;eJIHIDT 3HaqHTeJIbHOe 8HWMa­

Hwe sQJ<peRTH8HocTH pa60Tbl CBoero Ro,n;a. ,Il;pyrHe ate C'<IaCTJIHBbl yate OTTO­

ro, '<ITO OB apOCTO «.pa60TaeT». Ho B KOBue KOHD;OB KO,n; aepe,n;aeTCfl BaM -

a,n;MIfHHCTpaTOpy 6a3bl ,1I;aHHblX - ,n;JIfl BBo,n;a B 3KCnJIyaT8UHID. I10STOMY 

(B 3aBIfCIfMOCTIf OT npIfBflToii IfMeBHO B B8meii KOMn8HIfIf ROH:o;enUHH) MO ­

meT CJIY'<lIfTbCfl, '<ITO IfMeHHO Bbl 6y,n;eTe OTBeQaTb 3a TO, TIT06bl nepe)l;aH ­

Hblii pa3pa60T'<IIfROM RO,n; He C03,11;aJI Hen o .na,n;OK B peaJlbHO pa60TaIDru;eii 

CIfCTeMe . ITo MeHbrneii Mepe, Bbl ,n;OJIatHbl 6blTb cnoc06Hbl ,n;aTb He06xo)l;H­

Mbl e peROMeH,ll;aUIfIf no 80npOC8M npOIf3BO)l;HTeJIbHOCTIf If npe,n;JIOiKHTb 

8JIbTepH8TIfBHble no,n;XO,ll;bl R peaJIIf38UIfH. Bbl )l;OJImHbl )l;OCT8TOQHO XOPO ­

mo pa36HpaThCfl B PLjSQL Hero aOCJIe)l;HIfX BepCHflX, '<IT06hI CYMeTb apo­

aHaJIIf3HpOBaTb KO)l;, BblflBHTb B03MOatHble +:y3KHe MeCTa» H npe)l;JIOatHTb 

p8apa60TTlIfR8M KaRIfe-TO cnoc06bl aOBblmeBHfl npOH3BO)l;HTeJIbHOCTH . 

I1PIf perneHIfH )l;aHHOil 3a,n;8'<1If B8M 6y,n;YT oco6eHHO IIOJIe3Hbl rJIaBbl 06 on' 

THMH3a:O;HH KypCOpOB H HCDOJIb30BaHHH TafiJIH'<IHblX <PYHRuHII. 

3cj>cj>eKTIIIBHoe IIIcnonb30BaHllle B03MO>KHOCTelil Oracle 

Kor,n;8- TO 8)l;MIfHHCTP8TOPY 6a3bl ,n;aHHblX 6blJIO ,n;OCT8TOQHO «'IIpOCToro» 

SQL H KOMaH)l; ROH<pHrypaUHH 6a3bl )l;aBBblX (pa60Ta BeJIaCb B KOMaB)l;HOil 

CTpORe SQL*Pl us HJIH Qepe3 rpaq)wlecRHil HHTepq)eIlc, DO)l;06Hblil Oracle 

Enterprise Manager). CerO)l;Hfl a)l;MHHIfCTp8TOp 6a3b! )l;8HHblX )l;OJIateH, RaR 

MIfHHMyM, yMeTb C03)l;aB8Tb PLjSQL -RO)l; )l;JIfl TpIfrrepOB ypOBHfl cxeMhI 

H 683bl ,n;aHHblX, aBTOM8TH3Hp OBaTb pa3JI If'<l H hIe a)l;MH HHCTp8THBHhIe 3a,1l;8 -

QH npIf nOMoru;If ,n;IfHaMH'<IeCRoro SQL (ND S) If ,n;pyrHx MexaHH3MOB HCnOJI­

HeHIffl D D L, H 8RTHBHO IfCDOJIb30BaTb pa3Ho06pa3Hble HOBble B03MomHO­

CTH, npe)l;OCT8BJIfleMble 80 BCTpoeHHhIX DaReT8X Oracle (H8'<1HHaH C nOTO­

ROB H 3aK8H'<IIf88n rrocTaHoBRoil B O'<lepe,n;b, THp8mHpOB8HIfeM If HCIIOJIb30' 

BaHIfeM onTHMIf3aUHIf H8 OCHOBe CTOHMOCTIf) . If eC~'IIf PLj SQL OK.ameTCH 

)l;JIH Bac KaMHeM npeTRHOBeHHH, TO Bbl He CMomeTe 06eCneQHTb ,n;OCT8TO'<l HO 

SQJQJeRTIfBHoe 8,ll;MHHIfCTPHpOB8HIfe 683bl ,n;aHHblX ,ll;JIH cBoeil opr8HH3aD;HIf . 
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BOCnLIITaHl1e HOBblX pa3pa6oT'lI1KOB 

11 aAMI1HI1CTpaTOpOB 6a3 AaHHblX 

11 

MHorile ,ll;eJIalOIll;I1e CBOil nepBhle rnarH B O r acle p83pa60T'£lHKH H a,n;MHHH ­

CTpaTophl 6a3 ,n;aHHhlX He I1MelOT ,n;OCTaTO'£lHorO orrhlTa rrpoeKTilpoBaHHH 

6a3 ,n;aHHhlX H onTHMII3aUHH nporpaMMHoro Ko,n;a . 'leM 60JIbrne BhI 3BaeTe 

o PLjSQL, - 0 TOM, KaK OH pa60TaeT II RaR rrilcaTb xopornIlH KO,n;, - TeM 60-

JIee sQJQJeKTIIBBo Bhl CMO:lKeTe cnoc06cTBoBaTb npoQJeccHOBaJIbBoMY pOCTy 

CBOHX KOJIJIer. ITo Mepe nOBhlIIIeHlUI HX KBaJIHQJIIKauHH YBa:lKeHHe K BaM 

6y,n;eT paCTH, a BaIIIa pa60Ta 6Y,ll;eT CTaHOBIIThCfl Bce JIer'£le. CYTh B TOM, '£lTO 

BhI ,n;OJI:lKHhl BocnpIlHHMaTh BJIa,ll;eHHe PLjSQL KaK cpe,n;CTBO rrpo,n;BII:lKe ­

HHR no KapbepHoH JleCTHHue 8,ll;MHHHCTp8Topa 6a3hl ,ll;8HHhlX BHyTpH cBoeH 

KOMn8HIIII II B cBoeH OTpaCJIH B ueJIOM. 

06 3TOLII KHl<1re 

ITpe,n;JIO:lKeHHhle B STOH KHHre M8TepHaJIhl nOMorYT BaM B nOJIHOH Mepe 

BocnOJIb30B8TbCR npeilMyIll;ecTBaMil B8mHeHrnHX ,ll;JIR a,n;MHHHCTp8TOpOB 

6a3 ,ll;8HHhlX B03MomHocTefi: GYB.IJ; Oracl e, OCHOBaHHhlX H8 PLj SQL. 

UeJIb STOH RBHrH He B TOM, '£lT06hI npe,n;CTaBIITb HC"l{eprrhlBalOIll;ee OIIIIcaHile 

H3hIKa Oracle PL/SQL. B rJIase 1 OB 6y,n;eT paCCMOTpeH ,ll;OCTaTO"l{HO IIo,n;p06-

HO, B IIOCJIeAYIO~Hx JKe rJIaBaX npeAIIo.'!araeTcfl, 'tITO qHTaTeJIb ofiJIaAaeT 
6a30BhlMH pa60TIHMH 3HaHHflMH 06 STOM fl3blKe rrporpaMMHpOBaHHfl. ECJIH 

Bhl Be 3BaKOMhl C n3hlROM PLjSQL, TO cOBeTyeM ,n;JIn Ha"l{aJIa IIpO"l{I1TaTh 

KBHry «1l3Y"l{aeM Oracle PLjSQL» (<<Learning Oracle PLjSQL»). B ,n;aJIb­
BetimeM MO:lKHO HCIIOJIb30BaTb B Ka"l{eCTBe crrpaBoTIHHKa H PYKOBOACTBa 

KBHry «ITporpaMMHpoB8HHe Ba Oracle PLjSQL», TIeTBepToe H3,l1;8HIle 

(<<Oracle PLj SQL Programming» Fourth Edition). STOT 1 2 0 0-cTpaHHTI ­

HhlH <pOJIH8HT RBJIHeTCR KJIaCCH'£leCKilM rrOC06I1eM IIO OCHOBaM H3hlK8 Hero 

HOBhlM B03MO)KHOCTHM. 

«Oracle PLjSQL ,n;JIH a,ll;MIIBIICTpaTopOB 6a3 ,lI;aHHhIX» COCTOHT H3 BOCbMH 

rJIaB H npIIJIO:lKeHHH: 

rJ!aBa 1 «BBeAeHHe B PLjSQL» rrpe,ll;JIaraeT 6hICTPhIH 0630p fl3blKa PL/SQL, 

38TparilBan Bce He06xo,ll;IIMble ,lI;JIfl a,ll;MIIHIICTpaTopa 6a3 ,1l;8HHblX BonpOCbl, 

HaTIHHaH C OCHOB 6JIOTIHOH CTPYKTyphl PLj SQL, KOHCTPYKU[1Il II,ll;eHT[l(lm­

KaTopOB II 06'hRBJIeHIIH ,1l;aHHbIX B rrporpaMMax II 3aKaH'£lIlBaH HCrrOJIb30B8-

HileM yrrpaBJIHIOIll;IIX onep8TopOB, o6pa60TKoH OIIIII6oK, C03,n;8HIIeM rrpoue­

,n;yp, QJYBKUIIH, naKeTOB II TpIlrrepOB B PLj SQL. 

rn8Ba 2 <tlCYPCOPbl» OIIIICblB8eT KYPCOPbl PLjSQL II cnoc06bl nOBhlilleHIlH 

rrpOH3BO,ll;HTe,,'IbBOCTH 6a3bl ,ll;8BHblX 38 C'£leT nOBTopHoro HcnOJ!b30BaB Hfl 

KypCOpoB, qaCTIfTIHOr O pa360pa H '£laCTII'£lBOrO (MflrKoro) 38KpblTHfl KYPCO­

pa, a TaK:lKe paa,,'IHTIHblX CBOHCTB HBHblX II HeHBHblX KypCOpOB. KpoMe TO ­

ro, paccMaTpilBaeTcH rrpilMeHeHHe Tiina ,n;aHHblx REF CURSO R, MaccoBoH Bbl -

60PKII, napaMeTpoB KypCOpOB II KypCOpHhlX BhlpameHilH. 
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rJIaB8 3 .TaGJIllqHhle q,YHKD;UU» llCCJIeAyeT QJYHKD;Iill. ROTophle MoryT HC­

nOJIb30BaTbCH K8K HCTOQHllKll A8HHbIX ,lI;JUI a8rrpOCOB II KOTophle "({RCTO He ­

IIOJIb3YIDTCH B onepaU;HHX ETL (Extraction, Transformation and Loading -
H3BJIeQeBIIe, npeofipa30B8HHe Ii aa r pY3Ka). Ta6;m:qHhle QJYBKIHUI RpIiTI1-
qeCKH B8JKHbI, KorA8 Beo6xo,1l;IlMO peaJIII30B8Tb CJIO)KBYIO JIOrIlRY Herro­

Cpe)1;CTBeBBO B onepaTope SELECT, OfibPIHO ,lJ;JUI rrpeofipa30Bsmm ,n;RBBbIX. 

B r;rr8Be TaICiKe paCCR83hlBaeTCH 0 TOM, K81{ KOHBeiiepH8fl 06pa6oTK8, pac­
napaJIJIeJIHB8HHe II BJIOmeHHOe BhlllOJIHeHUe Ta6~'1IIqHhlX q,YHKr:J;IIH n03sa­

JUIIOT ,n;OCTH"Ib 3HaQIlTeJIbHOro IlOBhIIlIeH ila npOIl3Bo,n;IlTeJIhHOCTII. 

r JIa s a 4 .. mmpPOB8HI1:e II xeIlUIpOB8HIle ,i1;8HBhlX» rrOflCB fleT, RaJ< MO)KHO 

HCIJOJIh30B8Th I1HcTpyMeHThI Oracle )l;JUI C03)l;8HIUl 6a30BOH CHCTeMhI llIH<ll­

pOBaHHR H yrrpaSJIeHHR KJIIOq8MH )l;JIR ::m ru;HThI YR3SHMhIX )l;aHHhIX. B rJI8Se 

P8CCM8TPHS81OTCR orreparUIH IlImppOS8HHR, )l;eIIHIQ1pOS8HHR, KpHilTorp8-

Q1HQeCKOrO xellIHpOS8HHH H HcrrOJIb30SaHHH MAC-Ko)l;a (Mess8ge Authen­

tication Code - KO)l; aYTeHTHQ1HKaIJ;HH coo6ru;eHHH) C IIOAP06HhIM orrHcaHH­

eM HCIIOJIb30SaH HH SCTpoeHHhI X IIa Ke TOS DBMS_CRYPTO )l;JIH Oracle Databa­

se 109 H DB MS_OBFUSCATION_TOOLKIT )l;JIfl Oracle9i. TaKJKe OIIIIChIsaeTCfl B O­

Bafl S03MO)KHOCTb IIp03paQB OrO IIIHqlposaBHfl )l;8HEhIX (TDE - Transp a rent 

Data E n cryption), IIOflBHSIII8flCfl S sepcHH Oracle D at ab8se 109 Relea se 2. 

rJIasa 5 (,KOHTPOJIb )l;OcTyila E a ypOSHe CTPOKl) paCCK a3hIsaeT 0 TOM, KaK 

MO)KBO onpe)l;eJIHTb IIOJIIITilKil 6e30naCHOCTH )l;JIfl Ta6JIII IJ; 6a3 )l;a B HhIX 

C TeM, t.ITo6bI o r p8BIflUfTb IIO,lJ;MHO)KeCTBO CTPOR ~TIIX Ta6.lIIu:r; , ,lJ;OCTYIIBbIX 

)l;JIfl IIpOCMOTpa H~'IH H3MeaeB Hfl orrpe)l;e~'IeBHblM nOJIb30SaTe~'IflM. llcrro~'Ib-

3yH II8KeT DBMS_R~S. BhI TaKme CMO)KeTe rrpe)l;OCT8SJIflTb nOJIb30SaTe~'IflM 

)l;OCTyil K T86JIllIJ;aM H rrpe)l;CTaSJIeHHRM TOJIbKO Ha QTeHHe (s 3aSUCHMOCTH 

OT IIpe)l;CTaSJIeHHhIX rrOJIb30SaTeJIHMH MaHp;aTOS). 

rJI8Sa 6 «,rt;eT8JIbHhIH ayp;HT» IIOKa3bIS8eT, KaK MomHO paCIlIHpHTb CT8H­

)l;apTHhIH ay)l;HT Oracle )l;JIfl C60P8 csep;eHHH oG H3MeBeHHHX S G83e )l;8H HhIX 

H 3arrpOC8X. llCilOJIb3ya rr8KeT DBMSJCA, ShI CMO)KeTe He TOJIbKO IIOShICHTb 

6e30II8CHOCTb, HO H rrp08H8JIH3HPOS8Tb OTp;eJIbHhIe rrpHMepbI HCrrOJIb30S8-

HHa SQL H AOCTyrr 8 K A8HHhIM. B rJIase T8 K )Ke OIIHC8HO. K aK FGA B38HMO ­

,lI;ellcTByeT C peTpocrreKTHSHhIMH 3arrpocaMH H TpurrepaMH Oracle. 

rJIaBa 7 «reHepHposaH He CJIYQallHhIX 3HaQeHHH» paCCMaTpHBaeT cHTya­

IJ;HH, S K OTOPblX MOJKeT IIoTpeGos8Tbcfl c r e aepHposaTb CJIYQ8Ha Oe 3H8"t1e ­

a He ( a8rrpHMep, C03)l;aBHe speMeHHblX rrapOJIeH HJIH H)l;eHTHQ1HKaTOpOB 

n OJIb30S8TeJIeH Be6-C8HTa, Q10pMHpOBaHHe CT8THCTWleCKH K oppeKTHblX 

TeCTOShIX )l;8HHhIX H~'IH C03)l;aHHe KJIlO"tIeH npH rrOCTpoeHHH HHfllP8CTPYKTY­

pbl llIH(PPOS8HHfl). OnHCblS8eTCfl HCDOJIb30SaaHe SCTpoeHBoro D8KeT8 

Oracle DBfIS_RANDOH. 

rJIaB8 8 «llcnoJIb30B8HHe rrJIaHHpOBru;HKa» n OCSflru;eB8 HCDOJIb30Sa B HIO 

n aKeTa DBMS_SCHEDU LER (OH rrOflSHJICH S sepCHH Oracle D atabase 109 H 3aMe­

BHJI CT8PhIH rr8KeT DBMS_".lQB) rrpH IIJIaHHpOSaBHH 3a,ll;8HHH, KOTophIe )l;OJIJK­

HbI ShIIIOJIHHTbCR Qepea a8A8HHbIe rrpoMemyTKH speMeHH (T8KHe K8K cGop 

CT8THCTHKH. cGop HHQ10PM8UHH 0 CSOGO,ll;HOM IIpOCTpaHCTse HJIH orroseru;e­

HHe a,ll;MH HHCTpaTopa GaahI AaHHhIX 0 soaHHKIlIHX rrpoGJIeMax). 
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IIpIVIO.iKeHHe A «KpaTRHH CrrpaBOQHHR» co,n;ep.iKHT rrepe'lleH b cnen;Hq:mRa­

n;HH BCTpoeHHbIX nRKeTOB, onHCRHHbIX B KHHre, H rrpe,n;cT aBJIeHHH CJIOBa ­

pH ,n;RHHbIX, CBH3RHHblX C TRRHMH nRReTaMH. 

B KHHre HcnOJIb3YfOTCH CJIe,n;yfOIIJ;He YCJIOBHhIe 0603Ha'lleHIUI: 

KypCU6 

IIpIIMeHHeTCR rrpil HarrilcaHilil a,n;peCOB URL H ,ll;JlH BhI,ll;eJIeHHR HOBbIX 

TepMHHOB. 

MOHOWelPi1H H I> ~ WpelOT 

IIpHMeHHeTcR rrpH HRnHCRH HH HMeH l}JaHJIOB, RTPH6YTOB, QJYHRUHH, 

THITOa ,n;RHHhIX, n a ReToa H ,n;p., R TaR.iKe a ITpHMepax RO,ll;a. 

MOHOW~P~HH~~ *~PH~~ WP~~T 

0603Haqa eT BBO,ll;HMhIe n OJI b 30BaTe.7I eM ,ll;aHHbIe B n pHMepax, I1JIJIIOCT­

pHpyIOI.llHX pa60TY B ,ll;HaJIOr e. T aIOKe B HeROTophIX rrpilMepax BhI,ll;eJIH ­

eT 06CY.iK,ll;aeMbIe orrepaTophI. 

MOHOIJlI1PJ1HHblM KYPCi18 

B HeROTophIX rrpHMepax KO,ll;a 0603H3'llaeT n O,ll;CT3B.7HIeMhIH <pparMeHT 

( EanpHMep, IIMf[ ¢18H.rra). 

BEPXHllll PErllCTP 

B npHMepax Ko,n;a 06hI'llHO I1CrrOJIb3yeTcH ,ll;JIR 0603HR'lleHHH KJlfOQeBbIX 

CJIOB PL/ SQL. 

H H.iKHHH perHcTp 

B npHMepax RO,ll;a 06bITIH0 HcnoJlb3yeTcH ,ll;.JHI 0603HaTleHHH rrOJIb30Ba­

TeJIbCRHX SJIeMeHTOB, TaRHX RaK rrepeMeHHbIe. rrapaMeTphI H T. ,ll;. 

3HaKH rryHRTyaUHH 

)J;OJI.iKHbI BBO,ll;HTbCH HMeHHO TaK, RaK STO YK83aHO B n pn:Mepax KO,ll;a. 

oTcTyn 

B npn:Mepax ROAa CJIY.iKHT ,ll;JIH BHaYR~'1n:3an;HH CTPYRTyphI . H e RSJIReTCR 

o6RaaTeJIbHblM . 

B rrpHMepax RO,ll;a ,ll;BOHHOH ,ll;eq:mc 0603HaQaeT HaQa .. '10 O,ll;H OCTpOQHOrO 

ROMMeHTapn:R, KOTOPbIH rrpOAOJIiKReTcH,ll;o ROHua CTpORli . 

I· H . ; 

B npliMepax ROAa STII CIIMBOJIbI onpe,ll;e~'1HfOT rpaHIID;hI MHorOCTpOQHOrO 

ROMMeHTapIlH . KOTOPhIH MO.iKeT rrepexo,ll;I1Tb C O,ll;HOH CTPOKH Ha ,ll;pyryfO. 

B npHMepax ROAa H cooTseTcTBYfOIIJ;HX l}JparMeHTax TeR CTa TO'llRa 060-

3HRQReT CCbIJlRY. OT,ll;eJlHR HMH 06'beRTa OT HMeHH ROMnOHeHTa. HRnpn: -
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npe.QlllcnoBllle 

Mep, TO'<leqaaH HOTaU;I1H HCIIOJIb3yeTcH AJIH BhI60pa IIoJIeii a8IIHCll II ,ll;JIR 

06'hHBJIeHHii BHyTpll Il8KeT8. 

IIpn omfcamUl CHBT8KClica B KB8ApaTBbIe CKofiKH a8KJJIOQalOTC5J ae­
oGfl38TeJIbHbIe 3.lJeMeHTbI. 

IIpn OIm:C8HHll CllHTaKCHca B qm:rypHhle CKo6KII aaKJIIO"'IaeTCH MHome­

CTBO 3JIeMeHTOB, II3 ROTOPbI X CJIe,ll;yeT Bhl6paTb TOJIbKO OAIIB . 

IIpH orm:C8HHH CIIHT8KCHca BepTHK8JIbH8n ~lepTa pa3,1J;eJUJeT 3JleMeHTbI, 

38KJIIO"<IeaBbIe B QmrYPBhle cKo6ml, B8rrpHMep {TRU E I FALSE} . 

IIprr OIIlIC8H1HI ClIHT8KClica MHorOTO"llile ofio3HaeT IIOBTOpRIOIIJ;lIeCH 

3JIeMeHThl. KpoMe Toro, MHOrOTO"f{I1e IICIIOJIb3yeTCJI ,ll;JIH Toro, "<ITofibI no­

K8a8Tb, 'ITO 6bIJHf orryr:o;eHbI He OTHOCflIIJ;I1eCH K ,o;eJIy OilepaTopbI IIJHf 

HHCTpyKD;HH. 

[I
~.~. 
•• .. ",- .. . ",' 

0603HaQaeT COBeT, npe,,:plO:lKeHHe HJlH aaMeqaHHe. HanpHMep, YK33a­

HHe HlI TO, ~[T{) lW.lWst-TO KOHCTllYK1VUI npHcYT(!TByeT TO)lhKO B on­

pe.QeJIeHlilJX BepcHHX . 

0603HlIQaeT rrpe,llynpelK.QeHH e. Harrpn Mep, M hl XOTHM o6paTHTh BHH­

M8HHe HU TO, "lTO K8KilJl-TO HHCTPOHK8 M o:m:eT OK/:l "WTh HeraTUBHoe 

B03,l1eiiCTBHe Ha CUCTeMY. 

Bepcl!1l!1 PL/SQL 

Cym;ecTByeT MHOJKeCTBO BepcHH: P L/ SQL, H, B03MomH O, BaM KaK a,!l;MHHH­

CTPRTOPY fia3hl rrpH,ll;eTCH pafiOTaTh C HeCKOJIhK HMH 1I3 H IIX O,ll;HOBpeMeRHO. 

Ba30Bofi: Bepcnefi: PL/ SQL ,ll;JIH HaIIIeH: KHIII'1I 6Y,ll;eT Oracle Database 109. 
O,ll;RaKO nplI Heofixo,!l;IIMOCTH MhI 6Y,ll;eM CChlJI8TbCH Ra CrreII;1I8JIbRbl e 803-

MOJKHOCTII. Bse,o:eHRhle (IIJIn npOCTO ,o:ocTyrrHhle) s ..QPyrHx, 60JIee p8HHIIX 

sepcHHX. ECJIH KRKRa-TO QJYHKII;IIOH8JIbHOCTb H8npHMyro 3RBlIClIT OT sep ­

CRR, Banp"Mep, eCJIli ee MomBO I1CnOJIb30BRTb TOJIbKO B Oracle Datab ase 109 
Release 2, aTO 6Y,ll;eT oco60 OTMeqeBO B TeK CTe. 

EamAon BepC1I1I 6a3bI ,ll;aHRhlX Orac l e COOTseTcTByeT cofiCTBeHHaH BepCHH 

PL/ SQL. "l.{eM 60JIee cBemyfO BepCI-UO PL/SQL Shl HCDOJIb3yeTe, TeM fiOJ.[b­

IIIUtt: CDeKTp B03MOJKBOCTett: nepe,ll; BaMH OTKphlT. IIOJIb30SaTe.1UIM PL/ SQL 
CJle,ll;yeT BCer,ll;a 6hlTb B Kypce nOCJle,ll;HUX BOBOBBe,ll;eBHii. Heo6xo,ll;HMO DO­

CTOJIBBO caMOCOBepmeHCTBOBaTbCH, H3YQaJI BOBhle B03MO}KBOCTH Kam,ll;oii 

BepCHII, 06,ll;YMhlBaH, KaK MomBO fihlJIO 6bI npHMeHHTb IIX B BamlIX rrpHJIO­

meBHHX, H onpe,n;eJIHH, eCTb JIH cpe,n;H rrpe,ll;JIaraeMhlX HOBbIX npHeMOB H8-

CTOJIbRO nOJIe3Hble , QTO IIMeeT CMhlCJI 1I3MeHIITb yace cym;ecTBylOID;lIe rrplI­

JIOmeRIIH, C TeM QTo6bI BOCIIOJIb30BaTbCJI HOBbIMH B03MomHOCTHMH. 
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OCHOBHhle :meMeHThl BCeX BepCHll PL/ SQL (rrpOIIIJIhlX H HaCTOHm;eii) rrpe,n;­

CTaBJIeHhl B Ta6JI. 1 . KOTopaH ,lJ;aeT caMoe o6m;ee IIpe,n;CTaBJIeHHe 0 HOBhlX 

B03MO:lKHOCTHX. npe,1l;JlaraeMhlx B Ra:lK,IJ;oit: BepCllH . 

•• ..... , . 4111! .. 
• -0.4 : 

JIHHHfl npOm'KTOB Oracle Developer TaKme nOCTRBJIfleTCfl c C06CT­

BeRHoH BepcHeH PLj SQL, 1WTOllaJl 06bl~IHO OTCT8eT aT BepCHH, lJ;oe­

TYllHOH B caMOH CYS,ll Oracle. B aToii rJIaBe (il B KHlIre B UeJIOM) 

Hac 6YAeT HHTepeCOBaTi. cepBepHasr pea}ll:I381J;J1.JI PL/SQL. 

Ta6.'LU~a 1. Bepcuu CJTBlJ Oracle u coomeemcmeYlOU{ue eepcuu PL jSQL 

BepCIIH 
CYB,lI;Oracle 

6.0 

7.0 

7.1 

7 .:~ 

8.0 

8.1 

BepClIH OuncaHHe 
PL/ SQL 

1.0 3TO HCXOAHan BepCH.f1 PLj SQL, KOTopiln MCnOJlh30BaJiaCh 

rJIaBHblM 06PR30M Kal{ H3blK Cn;eHapHeB B SQL*PIu.s (eIIJ;e 

He 6hlJlO BO.'1MOmHOCTH C0 3,':18HIHI lIMeHoBRHHblX, Aonyc­

K8lOlll;MX nOBTopHoe HCnOJIh30BflHJlle ){ Bbl3blBaeMhlx npo­

rpaMM) JII KaK fl3hIK nporpaMM lrpoBaHIHI B SQL *Forms 3. 

2.0 

2.1 

2.:1 

B.O 

8.1 

3H1lqJfTeJIhHOe YCOBepmeHCTBOB8IDIe PLJ SQL 1.0. BbIJia 

ll;o6aB.;IeHu nOAAep:mKH XpBHHMbIX npOn;eAYP, iPYHK1Unl, 

llaKeTOB, onpe,':leJIneMhlX npOrpaMMHCTOM 38IIHcej~, Ts6-

.luru; PLj SQL, U TUK)J{e MHoro naKeTOB pucmHpeHlUI. 

,1J;aHHan BepcluI nOlJ;Aep)J{HBa:Ia onpe.n;eJIHeMble nporpaM­

MHCTOM nO)'l;TImbl , pU3pemBJIa HCnO~'1h30BUHHe XPRHH­

MhlX (}JYHKILUll BHYTPH KOMfl.H,!l; SQL H npe,':lJlI'ITfIJlIl )'I;UHIl­

MH'lJ:ecKIrii: SQL B naKeTe DBMS_SQL. B BepcHH PL/ SQL 

2.1 HI:IKOlten; nOJJBH .. '1fl eh BOOJMO:mHOCTh HCnOJIH!fTh KOMIlH­

IJ;hl SQL DDL li3 npOrpaMM PLjSQL. 

AaHH8n BepCH!f pIlCllnrp!f~'1Il , QJYHKILMOHaJIhHOCTh PLj 

SQL-Tfl6.11HIL, Y.IIY'lJ:lliflJIU ynpaBJleHHe Y)'I;l'IJIeHHhlMH 3flBU­

CHMOCTHMH, npe.nOCT8BJI!fJl8 B03MO)J{HOCTH {PUii .'10BOrO 

BBO,!l;Il-BhlBO,':lfl B PLj SQL e nOMOlll;hIO llIlHeT/l, un FT I [ 
H 3aBeprna.'13 peaJIH3a:U;HKl K YPCOPHhlX nepeMeHHhlX. 

HOMep HOBOM BepCHU OTpa:maJI CTpeMJIeHHe KopnopanHH 

Orl:lcIe K CHHXPOHli38Ullli HOMepOB BepcHM CB3aaHHhlX 

np0)'l;YKTOB. PLjSQL S.O - aTO BepcH!f PLj SQL, KOTOpa!f 

nO,!l;)'I;ep:mHBfleT HOBhle B03MomHOCTH CYEA OracleS, 

BKJllOYIR!f 60JIbWHe 06"heKThi (LOB), 06"heKTHO-opHeHTH­

POBflHHhle npoeKTupoBflHue H p8apflfioTKY, KOJIJleKUHIf 

(VARRAY H B.'1{)meHHble TIl6JIHl1.bl) U ODl,tHIO Oracle AQ 

(Advanced Queuing). 

Bepc luI PLJ SQL A.'1!f nepBoH H3 cepHH IIi .. BepcHH Orflc­

Ie Si npe,':l.llO)J{H.II1:l )'I;el1cTBHTeJIhHO Bne'lJ:UT JI!flOIIJ;HH H860p 

AOllo.'1HHTeJlhHbIX B03Mo:mHocTeii, BK.'1IO'lJ:lln HOBYJO Bep­

ClIlO IJ;HHaMJI'lJ:eCKOrO SQL, nOlJ;)'I;ep)J{KY Java B 683e )'I;aH­

HhlX, Mo.ne.nh npRB Bhl3h1B8lOlll;ero, onUlllO nOJIHOMOqJfii 

Ha llcnO.'1HeHHe. flETOHOMHhle TPflH;:JaKILHH H BhlC{)K{lDPO­

H3Bo,n;HTeJIhHhle Ii MaCCOBhle * onepaTophi DML H 33npocbI. 
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BepeRR 
CYB,l1;Oracle 

9 .1 

9.2 

10.1 

10.2 

n pe,QV1cnOB lr1e 

BepCHR OUHcaHHe 
PL/SQL 

9 .1 BepCJUI CYE,ll; Oracle 9i Release 1 6YKB8JIhHO HacTynaJI8 
HR mlTKl1 cBoen npe~llleL'TBeHHHu:e. ORI:! BK.1JlOt W;W HaCJIe­

,n;OBaHHe 06'heKTHhlX THIIOB, Ta6.JIH1.JHhle ¢YHKIJ;:HH H KyP' 
capHble BbIpIDKeHHJI (1.JTO nOOmO;lHJIO pacrrapaJI.lJeJlHBRTb 

HcnO.clHeHHe iPYHKll;HH PL/ SQL). JIo,ll;.nepmHB8J11l MHuro­

ypOBHeBhle KOJl.JIeKlJ;HH, onepaTOp II Bhlpa)KeHHe CASE::. . 

9.2 

10.1 

10.2 

E BepCl:IH CYB,U Oracle 9i Release 2 OCHOBHoe BHHMflHHe 

y.n:eJIHJ10Ch .fl3hlKY XML (Extensible Markup Language), 
II TmOKe 6W.1111 npe.n;ocTHB.lleHhl MHorHe ApyrHP ,ll;onO.,'lHll-

Te)lbHhle B03MO)f{HOCTH, T8KHe RaK 8CCOUH8THBHhle Mac­

CHBW, .!l)'HI HH.n;eKClIpOB8HJUI KOTOPhlX B .n;OIIOJIHeHHe 

K ueJIhlM tIHC,"IRM Mor.1JH HCnOJIb30BI:lTbCa CTPOKll VAR ­
CHAH2, 3aTIHceopHeHTHpoBaHHhle onepaTophl DML (no,lBo­

.lUIIO:W;He. HanpHMep, BWnG.TIHHTb BCTI:tBKY C HCnOJIb30BI:t­

HHeM ;mnHcH) H MHo:meCTBO ycoBepllleHcTBoBaHHH 

J r LJ1L E (.n;:1S1 no.n;.n;ep:mKH ~ITeHH.R j,lanHcH fjJfliiJlOB H3 

npOrpl:tMMhl PLjSQL). 

BepCJUI Oracle Database 109 Release 1 6 hl:m Bhlny:w;eHa 

B 2004 ro.ny H nOCBa:w;eHa nO,lUJ;ep:mKe pacnpe.neJIeHHhlX 

Bhl'lHCJIeHHii. npH aTOM oco6oe BHHMI-lHUe y.n:e.1J${JIOCb yco­

BepllleHcTBoB8HHlO H aBTOMaTH3an;HH yrrpaBJleHHH 6aaoH 

.n;I:tHHhlX. O'leBH.n;HO, 'ITO .n;.1JH pa3pa6oT'lHKOB PLj SQL 

BH:mHeii:lllHMH HOBhlMH BO,lMO:mHOCT.RMH 6WJlH onTHMH­

,1HPOBflHHhlH KOMnHJl.RTOp H rrpe.n;ynpe:m,':\eHH.R, BbI.QaBAe­

Mhle B npouecce KOMnHJlHUHH . 

BepcHH Oracle 109 Release 2, IIOHBHBlllaHCH oceHbIO 2005, 
npe.o;.1Jo:mH.1Ja PH<lpH6oT~mKHM PLj SQL HeCKO.1JblW HOBhlX 

B03Mo:mHocTeii, HaH 60Jlee 3H3'1HMOH H3 KOTOPhlX HBJlH­

.lll:tCb no.n;.n;ep:mKIl CHHTHKCHca rrperrpoueccopH • .n;eJllllO:w;l:ta 

B03MO:mHOH YCJlOBHYlO KOMnHJlHUHlO qaCTeH rrporpaMMhl 

B aaBHCHMOCTH OT nOJlb.l0B3Te;IbCKHX JlOrH1.IeCRHX Bblpa ­

:meHHH. 

0630P pecypCOB no PL/SQL 

ilpem,n;e qeM nepeHTH K CBoeH OCHOBHOH 3a,n;a"<le - o n ITCaHITID HeoGxo,n;IT­
MhlX ITMeHHO ,1J;JUI a,1J;MllHHCTpaTopa Ga3hl ,1J;aHHhlX B03MomHOCTerr HahIRa 

P L/ SQL, MhI npe,1J;OCTaBITM HailleMy qHTflTeJIID orIHcaHHe OCH OB P L/ SQL. 
O,n;HaRo CYIl\eCTByeT MHomeCTBO ,n;pyI'llX KHHI' IT pecypcoB, KOTophIe nOMO­

ryT BaM nOJIy"<lllTh GOJIee I'JIy60Klle 3HaHllH IIO P L/ SQL. 

B IIOC.JIe,n;YIDIUHx p8a,n;eJI8X 6y,n;eT IIpHBe,n;eH KpaTKITH 0630p TaKITX pecypcoB. 

MHOI'ITe IT3 HHX H8XO,n;flTCfl B cB06o,n;HoM ,n;OCTyrre ITJIIT pacrrpOCTpaHflIDTCfl 38 

BeChMa HeGOJlhillYID IIJI8Ty. 3H8KOMCTBO C HHMH IIOMomeT BaM YCOBeprneH ­

CTBOBaTh CBoe aHaHITe H3hIRa (a CJIe,n;OBaTeJIbHO, IT coa,n;flBfleMhIH RO,n;) . 
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CeplIIR O'Reilly, nOCBRllIeHHaR PLjSQL 
H3,11.aSaeMafl Ha npOTflJKeBIUI MBornx JIeT cepHfl Oracle PLjSQL H3.a.aTeJIb­

CTsa O'Reilly BKJIIOlJaeT B ce6fl ,il;JIHBBbIH: cnnCOK KBHr. MbI npHBe,il;eM ne­

peTleBb n3.a.aBHH, ony6JIHKOBaHBbIx Ha HacToflru;IIH MOMeHT. rOpa3.n;o 60-

JIee IIOJIHYIO IIH<llOpMaD;1l1O BbI CMO.iKeTe HaHTH s pa3,il;eJIe Oracle Be6-caHTa 

O'Reilly (http: //oracle.oreilly.com). 

(,Learning Oracle PLjSQL» (H.1Y'lae.,lt Oracle PLjSQL). a6mopbl BU/lJl 
IIpu6bl .!l (BillPrlbyl) u CmUBelt lPeilepUlmeil1-t (Steven Feuerstein) 

HeCKOJIhKO Heq,opMaJIhHOe 3HaKOMCTBO C H3hIKOM, H,il;eaJIhHOe KaK ,il;JIH 

HOBH"<IK08 8 IIporpaMMHp08aHHH, TaK II .a.JIH Tex, KTO 3HaKOM C KaKHM­

TO ,1I.pyrnM fl3NKOM. Oco6oe SHilMaHile y.n;eJIeBO pa3pa60TKe Be6-npHJIO­

.iKeBilH: Ba PLjSQL. 

(.Oracie PL j SQL Programming» (IIpozpaM.JtupoBaJLUe Ita Oracle PL j SQL). 
aBmop CmuBell lPeiiepUlmeull (Steven Feu erstein) c y'lacmue.~ BUJlJIa 
IIpu6bIJIa (Bill Pribyl ) 

3Ta KBllra, JIeJKaru;aa Ha CTOJIe y 60JIhIIlIIHCTBa IIpoq,eccIIOHaJIhHbIX 

PLjSQL-IIporpaMMllcToB II a,il;MllHIICTpaTopOB 6a3 ,il;aHHbIX, Ba 1200 
CTpaHHuax OXBaTbIBaeT Bce B03MO.iKHOCTH H3bIKa PLj SQL. 'IeTBepToe 

H3,il;aHIIe OIIIIChIBaeT <PYHKD;I10HaJIhHOCTh BnJIOTh .a.o BepCHil Oracle D a ­

tabase 109 Release 2. 

(,Oracle PL j SQL for DBA,<;» (Oracle PLjSQL iJ.!lR aiJMuHucmpanwpoB 6a.1 
iJaI-tllbIX). aBmopbl Apyn HalliJa (Amp Nanda) u CmUB€1l lPeilepUlmeim 
(Steven Feuerstein) 

B KBHre, KOTOPYIO BbI ceH:tfac tfHTaeTe , rrpilBo.n;ilTC5I KpaTKHH: 0630p 

Bcex B03MO.iKHOcTen: $l3bIKa PLjSQL, 8 yr~'Iy6JIeBHO paCCM8TpHBalOTCfl 

TeMbI, HMelOID;He oco6oe 3HatfeHHe ,1I.JIfl a,n;MIIHIICTpaTopOB 6a3 ,1I.aHHhlX, 

TaRHe RaK RYPCOPhl, Ta6JIHtfHhle Q1YHRD;HII, IIlIIQlpOBaHHe H xeIIlHpOBa­

HHe ,il;aHHhlX, KOHTpOJIh ,il;OCTyna Ha ypOBHe CTPOR, ,il;eTaJIhHhlH aY,il;I1T, 

reHepaUila CJIYtfaHHhlX 3HaqeHIIH II I1CrrOJIh30BaHile IIJl8HIIpOBru;I1Ra. 

KHilra BRJIlOtfaeT II OIIHcaHile 8 0 3MOJKH OCTeH Oracle D a tabase 109 Re­

lease 2. 

(,Oracle PLjSQL Best Practices» (Oracle PLjSQL. JIY'l·Ulue npaJ-cmU'le­
cl(ue JltemoiJbl), a6mop Cmu6ell lPeilepUlmeilll (Steven Feuerstein) 

He60JIhIIlaH RHIIra, orrIlChlBaIOru;aH 60JIee 100 rrpileMOB, KOTophle nOMO­

rYT 8aM IIIIcaTh KaqeCTBeBHhlH: PLj SQL-RO.a.. C tfIITaTeJIeM ,ll;e.n:I1TCH CBO­

HM orrhlTOM Cn eUHaJIilCT no PLjSQL. H3Ha'tlaJIbHO KHilra C03,11.aSaJIaCh 

.a.JIfl CYB,ll; Oraele8i, HO npaKT~p{eCKH Bee ,ll;aHHbIe S Hen: peKOMeB,il;aUilil 

IIpilMeBllMhlil ,il;JIfl 6o.n:ee BOBbIX BepCHll: . 

(,Oracle PLjSQL Developer's Wurkbouk» (3aiJa'lHUI( OJlJl pa3pa6onplUI(a 
Ita Oracle PL j SQL). aBnwpbl CmUBelt lPeuepwmeiill (Steven Feuerstein) 
u aHiJplO OoeaaH (Andrew Odewahn) 

C60PHllR BorrpOCOB II OTBeTOB ,ll;.n:H rrpOBepRII rrOHilMaHIIH H3hIRa pa3pa-

60T'tIIIRaMII Ha PLjSQL. AKTya.n:hHo ,ll;JIH CYB.IJ; Oracle8i. 
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<,Oracle Built-in Packages» (BcmpoeHHbLe nalCembl Oracle), aBnwpbl 
CmuBeH c1Jeuepwmelm (Steven Feuerstein), gapJlb3 pail (Charles Dye) 
u jf:HCOli BepeCliUeBU'l (John Beresniewicz) 

CnpaBO'l!HIiK no BCTpoeHHhIM naKeTaM, KOTophle Oracle nOCTaBJUl eT BMe­

CTe C cepBepOM Gaahl ,lJ;aHHhIX. IIpIiMeHeHIfe STIfX naKeTOB n03BOJUl eT yn­

pOCTIiTh CJIO:iKHhle aa,!l;a'l!If Ii pemIfTh HeBhlTIOJIHIfMhle. 8Ta KHIira COOT­
BeTcTByeT BepcIiIi Orac l e8, HO 06cYJR,lJ;eHIie BCTpoeHHhI X naKeTOB Bce ern;e 

npe,lJ;CTaBJLHeT IiHTepec. BOJIee aKTyaJIhHhle ,!I;aHHhle 0 CIfHTaKCIfce cne­
D;mlmKao;IiIf n8KeTOB BbI HaH,lJ;eTe B .Oracle in a Nutshel h 1 PIiKa rpIfH­

B8JIh,lJ;a (Rick Greenwald) H ,IJ;sBH,lJ;a R. RpeHBca (David C. Kreines). 

<,Oracle PL / SQL Language Pocket Reference}) (KapMaHHblu Cnpa60'lHUlC 
no .R3blKY Oracle PL / SQL), a6mopbl Cmu6en weuepwmeiiH (Steven Feuer­
stein), BUJ/.JI IIpu6blJI (Bill Pribyl) u g un /.{auBc (Chip Dawes) 

He60.TIbIlIOH, BO O'l!eBh TIO.TIe3BhlH KpaTKHH CilpaBOTIBHK, .TIerKO DOMe­

rualOTIlHHCfl B KapMaB. OnHchlBaeT CHBTaKCHC fl3hlKa PL/SQL BnJIOTh 

iW BepCHH Oracle Database 109. 

<,Oracle PL/ SQL Built-ins Pocket Reference}) (Kap.JJwHHbIU, Cnpa60'lliUIC 
no BcmpOeHHbl.ill naICema.!K u !/JYHIClItUJl.U Oracle PL/SQL). a6nwpbl Cmu­
Belt c1Jeilepzumelm (Steven Feuerstein )./f:HCOH BepeCHUeBUlt, (John Beres­
niewicz) u l{un/f3u6c (Chip Dawes) 

Ern;e O,lJ;BO IIO.TIe3BOe H JIaKOHHTIBOe PYKOBO,!l;CTBO DO BCTpoeBBhlM <PYBR­
o;HRM H n aKeT8M .n;JIR Oracle8 . 

KO.MnaICm-iJuclC <,Oracle PL/SQL CD Bookshelf}) 

IIpe.n;.TIaraeT 3JIeKTpOBBhle BepCHIi 60JIhIlIliBCTBa If3 rrepeTIIiCJIeBHhIX 

BhIIlIe KBHr. AKTyaJIeB .n;.lm CYB,IJ; Oracle8i. 

Pl/ SQl B IIIHTepHeTe 

T 8IOKe cyrn;ecTByeT BeCRO.TIhKO a8MeT18TeJIhBhIX ceTeBhIX pecypcoB, ROTO ­

phle nOMoryT BaM YCOBepIlIeHCTBOBaTh CBOH 3HaBHR no PL/ SQL. 

Oracle Technology Network 

IIpIicoe,lJ;HHRllTech K ceTH O r acle T echnology Networ k (OT N), KOTopaR 
.npe.n;.TlaraeT yC.TlyrH H pecypchl, Heofixo,ll;HMhle pa3pafioT'l!IiKaM .n;.Tl,fl 

C03,l1;8HIUI , TeCTIipOBaHIiR Ii pa3BepThlB8HIiR npHJIOJReHIiii» H8 OCHOBe 

TeXHOJIorIfIf Oracle. CofipaBmaR B CBOIi pR,lJ;bI MIfJIJIIfOHhI 'l!JIeHOB, ceTb 

OT N - aaMe-qaTeJIhHOe MeCTO, OTKy.n;a MO:iKHO CKa 'l!aTb nporpaMMHoe 

06ecrre-qeHIie Oracle, ,!I;OKYMeHTao;IiIO If Maccy rrpIfMepoB fw.n;a. http: // 
otn.oracie.com. 

PHK rpHHBI:tJIb,D; H ,n;3BH,D; KpeHHC .Oracle. CrrpaBOQHHK • . - ITep. C IlHrJI. ~ 
CITfi . : CHMBO,'I-ITJIlOC, 2005. 
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Quest Pipelines 

Quest Software npe~JIaraeT n pHcoe.z.HHHTbCfl K «CS060AHOMY HHTep­
HeT-co06ruecTBY, C03AaHHOMY AJIfl HH<pOPMHPOSBBHfl, 06Y~leBHfl H no­
orupeBHfl npOfpeCCHOHflJIOS B 06.lIacTH IT BO BceM MHpe». IIopTaJI Quest 
Pipelin es (nepSOHaqaJlbHO Ba3hlBaSIIIHHC.H «PL/ SQL Pipeline» ) npeA­
JlaraeT AHCKyccHoHHhle <POPYMhl, emeMeCHqHhle nOAGopKH coseTOB , pe­
CypChl AJIH CKaqHBaHHH H, caMoe rJIaBHoe, GeCnJIaTHhle KOHcyJIhTaUHH 
,o:JI.H pa3paGoTqHKOB H a,o:MHHHCTpaTopoB Ga3 ,o:aHHhIX Bcero MHpa ,o:JIH 
pa3JIllqHhlX CYB,lI;, BKJIlOqaH Oracle, DB2, SQL Server II MySQL. http:// 
www.quest-pipelines.com. 

PLNet.org 

PLNet.org - STO XpaHHJIHrue nporpaMM C OTKpbIThIM KO,o:OM, HamtCaH­
HhlX Ha PL/ SQL H MorYIUHx GhlTb nOJIe3HhlMli ~JIfl pa3pa6oT'tIllKOS Ha 
PL/ SQL, KOTopoe no,o:,o:ep.iKllBaeTCfl BllJIJIOM IIPIl6hIJIOM. Bhl MomeTe 
Y3HaTh 60JIhilie 113 onHcaHHH rrpoeKTa HJIH 113 OTBeTOB Ha qaCTO 3a~aBae­
Mhle BorrpOChl (FAQ). BaM rrpe,o:JIo:lKaT pfl~ rrOJIe3HhlX rrporpaMM, Ha­
npHMep utPLSQL, HCn OJIb3yeMylO AJIfl aSToMaTH3HposaHHoro TecTHpo­
BaHHfl MOAYJIeU PL/ SQL. http:// pInet.org. 

Open Directory Project 

BJIarO~apfl npoeRTy (,dmoz» (Directory Mozilla) 3.z.eCb HaXO~HTCfl ROJI­

JIeRUtIfl CCI:JJIOR Ha CaHTI:J, DOCBflru:eBBI:Je PLj SQL. lfMeeTcfl TaRme IIO,ll;­

K8TaJIor «Tools» (llHcTPYMeBThl) C 60JIhIIIIIM Ba6opoM CChlJIOK Ba ROM­
MeWleCRIIe II HeROMMepqeCRIIe nporpaMMhl AJIfl pa3paGoTqIIKOB. http: / / 
dmoz.org/ Computers/ Programming/ Langu ages/ P L ·SQL / . 

Caum Cmuaelia fPeuepUlmeulia Oracle PL/ SQL Programming 

Ha STOM ca ihe n pe,o:JIaralOTCfl o6yqalOIIJ;IIe KypChl , nporpaMMhl ,o:JIfl CKa­

'tIHBaBHfl H ~pyrHe pecypcbI ~JIfl npor paMMHcToB Ba PL/ SQL, pa3pa60-
TaHHbIe rJIaBBbIM o6pa30M CTIIBeHoM <peuepIIITeuHoM. Bhl MomeTe CKa­
'laTh M8TepII8JIhl Bcex ero ceMHHapOB c npIIJIOmeHHhlM ROAOM. IIpIIMe­
phl II3 STOW KHIIril TaRme HaXOA.HTCfl TaM. http: // www.oracleplsqlpro­
gramming.com. 

u'PLSQL 

utPLSQL - STO nporpaMMa c OTKPhlThlM KO.z.OM, npe~Ha:maTleHHafl AJIfl 
TeCTilpOBaHIIH MOAYJIeW PL/ SQL. Bhl MomeTe IIcnOJIh30BaTh ee AJIfl 
cTaH~apTII3aUllil II aBTOMaTll38UIIIl npouecc8 TecTllpoB8Hllfl. http: // 
utplsql.source forge .net. 

Qnxu 

Qn xo (Quality I n , Excellence Out) - aTO pa3pfl60TflHBhlIT CTHseHOM 
<PeHepiliTeWBOM npO~YKT ~JIfl aRTHBHoro ynpflBJIeHllfl npoueCCOM pa3-
pa60TRll , nOMoralOIUHW 60JIee Sfp<peKTllBHO coa.n;aBElTh, IIOBTOPHO HC­
nOJIh30BElTh II TeCTHpOBaTh RO.z.. B Hero BXO.n;HT perr03HTopHW, co.n;epma­
IUIIH COTHII IlIEl6JIOHOB II rrporpaMM ,ll;Jlfl rrOBTopHoro HCrrO,,'Ih30BaHHH. 
http:// www.qnxv.com. 
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Bee cpparMeHThI ROA8, H CIIOJIb30B8HH bIe B KH H r e, IIpe ,lJ;CT8B.7Ie HbI a8 Be6-

caRTe KHIH'H, norr8 CTh H 8 KOTOPbIH MO.iKBO C catha O'Reilly: 

http:// www.oreilly.com) catalog I oracleplsqldba 

II BbI6epiiTe CCblJIKY «Examples. (TIpli MepbJ). 

Mhl T8Kme peKoMeHAyeM IIoceTIITb (tPL/ SQL-nOpT8JI» CTllBeH8 <I>etiep­
IlITeHH8 n o 8,u:pecy: 

http:// www.oracleplsqlprogramming.com 

rAe Bhl CMO:iKeTe HaHT H o6y-Q a IOID;rre M8Tepll8JIhI , rrpilMephI Ko.n;a )1;JUI CK8-

qHB8HHH Ii MHorae APyroe. Ha nOpT8JIe T8KiKe ,lI;OCTyIIHhl Bee rrpHMephl 113 

H8111eH KHHn!. 

,1J;JUI Toro {{TOGh! HaHTH a8 Be6-caiiTe RHIIrH KaKoH-To KOHKpeTHbIH cppar­
MeBT RO,Zl;8 , I1CIIOJIb3YHTe HMf! q)aiiJI8, rrpIIBe,il;eBH Oe B TeRCTe. B 60JIbITllm­

CTBe CJIy'<laeB IIMeH8 QJaHJIOB npHBO,ll;flTCJI B H 8 T18JIe cooTBeTcTBYIOIllIIX n pH­

MepoB B BH,n:e KOMMeHTapHes: 

/ . Fi l e en web f ullnMle . pkg . / 

Lilcn0I1b30BaHllle nplllMepOB KOAa 

UeJIb STOR KHHrH 3aKJIIDQaeTCH B TOM, qTOGbl nOMO"llb BaM B BameH pa60Te. 

B 06ll..(eM H ueJIOM ,lJ;Onyc K aeTcH HCnOJIb30SaHile rrpllMepos KO,lJ;a ,lJ;aHHOil 

KBHrll S CSOllX rrporpaMMax H ,lJ;oKYMeBTax . 3anpamlisaTb pa3pemeHHe 

y KOMTIaHlili O'Reilly CJIe,lJ;yeT JIlimb B TOM CJIY"llae, Kor,lJ;a Bbl Bocnp01l3BO­

,lJ;HTe y ce6H 3Ha"llHTeJIbHbIH 06"beM KO,lJ;a. To eCTb C03,1J;aHHe n porpaMMbl, llC ­

rroJIb3YIDll..(eil HeCKOJIbKO q,par MeHTo B KO,lJ;a, TIpHBe,lJ;eHHblX B ,lJ;aHHoil KHllre, 

Be Tpe6yeT rrOJIY"lleBlifl KaKHX-TO pa3pemeHHH. IIpo,lJ;a)l(a H~'Ili pacupOCTpa­

HeHlle KOMUaKT-,IJ;llCKOB C upliMepaMH 113 KBlir 113,1J;aTeJIbCTBa O'Reilly mpe-
6yf?m nOJIy"lleBlifl COOTBeTCTBYIDll..(ero paapemeHllfl. O TBeT Ha Bonpoc c no­

MOru;bIQ UHT8Tbl lla H8meH KHllrll , KaK H uliTHpOSUHHe qlpurMeHTa KO,lJ; 8, 

He Tpe6yeT n OJIy"lleHHH pa3pemeHHR. BKJIIDQeHlle 3HU"lIHTeJIbHOrO 06'beMa 

KO,lJ;a H3 ,lJ;aHHoR KHHrH B Barny npOH3BO,lJ;CTBeHHYID ,lJ;OKYMeHTauHIQ mpe6y­
em nOJIy"lleH HH CneUHaJIbHOrO pa3pemeHIlH. 

Mbl 6 blJIH 6bl UpI13HaTeJIbHbl (XOTfl II Be Tpe6yeM SToro) 3a upllse,n;eHlle 

CCblJIKll Ba HCTO"llBHK HH<popMaD;llll. T aKafl CCblJIKa OObl"llHO BKJIIQtlaeT B ce-

6fl Ba3BaBHe, aBTopa, H3,n;aTeJIfl H BOMep ISBN, HanpHMep «-Oracle PLjSQL 

for DBAs » b y Arup Nanda and Steven Feuerstein. Copyright 2006 O'Reil­

ly Media, I nc., 0-596-00587-3. 

ECJIH BaM KaaceTC.a, qTO Bame HCn OJIb30 B8HHe HamHX npHMepOB rrporpaMM 

Bbl XO,n;HT 3a paMK H ,n;orrYCTHMoro .D:06pOCOBeCTHoro llCrrOJIb30BaHHH, Ge3 
KOJIeGaB HH oGparu;aHTeCb K BaM no a,lJ;pecy permissions@oreilly.com. 



npe.QlllcnoBllle 21 

BonpOCbl III 3aMe'laHIilSi 

MhI npOTeCTllpOBa.JIll Ii npOBepIiJIll ,n;aHHhIe B STOll KHllI'e Ii a HCXO,n;HhIX 

TeKCTax HRCTOJIhKO xopomo, HaCKOJIhKO STO B03MOJKHO, HO, Y"<IHThIB8n 

Ofi'heM llHQJOPM8UIIll H 6hIcTpoe 113MeBeBI1e TeXBOJIOI'IlIl. ,a;onYCKaeM, "<ITO 

KaKile-TO CPYBKD;I1Il MOI'JII1 Il3MeBHTbcn, 8 MhI MOI'JIJi c,n;eJI8Tb K8KIie-TO 

omIi6KII. ECJIIi BhI 06B8pYJKHTe BeTO"<lBOCTH, DOJKa..llyacTfi. C006~I1Te B8M 

06 STOM no 8,rnJecy: 

O'Reilly Media, Inc. 

1005 Gravenstein Highway North 

Sebastopol, CA 95472 
800-998-9938 (B CillA H KaHa~e) 

707-829-0515 (MecTHhIH HJIH MeJK.n;YHapoABhIii) 

707-829-0104 (<I>a"c) 

BhI TaKJKe Mom.eTe OTnpaBHTh co06~eBHe no SJIeKTpOHHOii nO"<lTe • .Il.JIH TO­

ro "<ITofihI nonaCTh B cnllCOK paCChIJIKH llJIll 3anpOCilTh KRTR.lIOI', OTnpRBbTe 

SJIeKTpOHHoe nllChMO no aApecy: 

infci@oreilly.com 

,ll;Jlfl OTBeTOB Ba TeXBll'-leCRHe BonpOCbI U a8Me'-l8BllH no KBUI'e nUIDIiTe no 

8Apecy: 

bookquesiions@oreilly.com 

B npe,D;hIAy~eM pa3AeJIe MhI I'OBOPllJIH 0 TOM , "<ITO Y KHHrH eCTb caoH Be6-

caHT, rAe npeACTaBJIeHhl Q)paI'MeHThI Ko,n;a, 06HOBJIeHBhle CChIJIKH II nepe­

'-leBb H8H,D;eHBbIX OIIe-qaTOK 11 OIDIIfioK, a TaKJKe I1X HCnpaBJIeBllH . A,a;pec 

STOI'O caHTa: 

http:// www.oreilly.comj catalog/oracleplsqldba 

,ll;onOJIBHTeJIbHYIO HsrpopMaD;U IO 06 STOH U ,n;pyrHx KHIIraX Bhl HaHAeTe aa 

Be6-caiiTe O 'Reilly: 

http: // www.oreilly.com 

Safari® Enabled 
ECJIll Ha OfiJIOJKKe TeXHll"<leCKOH KHllI'Il eCTb nilKTorpaMM8 «Sa­

fari~ Enabled», STO 03B8t{aeT, "<ITO KBllra ,a;OCTYllHa B CeTIl 'tie' 

pea O'Reilly Network Safari Bookshelf. 

Safari npeA~'1araeT HaMHoro JIy-qmee pemeHlle, t{eM SJIeKTpOHHhIe KHuru. 

STO BIipTyaJIbaan 611fiJlIlOTeR8, rrOaBOJlJIIO~aSl 6ea Tpy,ll;a Baxo.n;IlTh ThlCnqH 

JIyqmIlX TeXHIiqeCKliX RBIH, BbIpeaaTb If BCTaBJInTb npUMephl KO.n;8, a3-

rpy.iK8Tb rJIaBbI II Baxo.n;ilTb 6b1CTpbIe OTBeTbI, Ror.n;8 Tpe6yeTcn Bau60JIee 

BepHan Ii CBeIK8n I1Hfl)opMa:O;I1fl. OHa cB060.n;ao ,n;OCTYIlH8 no a,n;pecy http:/ / 
safari. oreilly .com.. 
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B nepBylO O"llepe,n;h MbI XOTeJIH 6hI IIo6JIaro,ll;apHTb )lepllJIa XepJIII (Darryl 
Hurley), KOTOPhIH HaIHIC8JI ,ll;Be [,JIaShI: «KYPCOPhl» II «TaGmr<JHble ¢lYHK­

D;IUH. OB BCTYIIHJI B ,ll;eJIO 8 pemalOIU;IiH MOMeHT, npIlHHJI H8 ce6H 3Hatfll­

TeJIbHhle o6H38TeJIbCTS8 If c -qeCTblO HX BhlIIOJIHllJI. BJIarO,ll;apH eMY KHHra 

CTaJI8 3aatfl1TeJIbHO JIYQIlIe. EpnE JIeSeJIJIIIH (Bryn Llewellyn), Meae,n;)Kep 

rrp0.il:YKT8 PLjSQL B Oracle, IIpe,ll;OCT8BIlJI S8)ImeHIlIYIO I1 a QJopM8uHIO 0 HO-

8hlX B03MO.IKaOCTffX Oracle Database 109 II OTBeTIIJI a8 MHomeCTBO B8UlIIX 

BorrpOCOB no pa3JIII'IHhlM acrreRT8M PLj SQL. 

HaM OTIeBh IIOMOrJIli HamIl TeXHIlt:leCKIIe pe,n;aKTOpb1: KpOMe Bcero rrpotfero 
Mhl rrpOCI1JHI HX rrpOBepIlTb Bee <pparMeHTbl Ko,n;a II rrporpaMMbl B KBIIre, 

'ITOOW CBeCTH K MIIHIIMyMy KOJUI'<IeCTBO OIIIH6oK B IIWIaTHOH BepCHH. MhI 
Qpe3BhIQaHHO 6JIaI'o,a;apHhI sceM cneU;IIamiCTaM no Oracle PLj SQL, KOTO­
phIe nOTpaTIIJIII "'IaCTh CBoero ,a;paI'oueHHoro speMeHII Ha TO, "'ITo6hI KHHra 
«Oracle PLj SQL ,a;JUI a,a;MHHIICTpaTopoB 6a3 .n;aHHhlx» 6hIJIa KaK MO)KHO 
JIy"'lme . .1lmeQJQJpII XaHTep (Jeffrey Hunter) B YCJIOBIIHX )KeCTKOro ueHT­
HOTa Trn;aTeJIhHO npOBepHJI Bce "'IeThIpe I'JIaBhI, nOCBHrn;eHHhIe 6e:lOnacHo­
CTH, II MhI 6eCKOHe"'lHO 6JIaI'o,a;apHhI eMy 3a 3TO. ,II;3HII3~'1 BOHr (Daniel 
Wong) TaK)Ke OK·a3aJI HeoueHHMhIH BKJIa,a; B c03,a;aHHe I'JIas IIO 6e30naCHO­
CTH. HamH HCKpeHHIIe 6JIaro,a;apHocTH pe,a;aKTopaM ,o:pyrIIx I'JIas: ,II;)KOHY 

BepeCaHeBHQY (John Beresniewicz), ,IlYSHHY !CHary (Dwayne King); GTW 

By )l;)KeKCOHY (Steve Jackson), JIopeilH TIoKJIIfHI'TOH (Lorraine Pock ling­

ton), Maxpa)K Ma,a;aJIa (Mahraj Madala), illOHY O'KIIQJY (Sean O'Keefe) 
II IOH-XO CHKopa (Ylln-Ho Sikora). 

Kor,a;a TeXHIfQeCKan QaCTh 6hI~'1a rOTosa, ,a;eJIO nepemJIO B pyKH 3aMe"'laTe~'1b­

Hoil KOMaB,a;hI O'Reilly Media, B03rJIaSJIneMOil HamIIM ,a;06PhIM ,o:pyroM ,II;e-
6opoii PacceJl. OHH rrpeBpaTIIJIII H860p rJI8B II npIIMepOB Ko,o:a B KHIIry, ,a;o­
cToiiHYIO II3,o:aHHH B O'Reilly. OrpoMHoe cnacII60 )l;8peHY KeJIJIH, PYKOBO­
,a;IIBmeMY BhIIIYCKOM Hameii KHIII'II, Pooy POMaHo, C03,a;aBmeMy 3aMe"'la­
TeJIhHhIe PHCYHKH, H Bceii OCTaJlbHOii KOMaH,a;e. 

Apyn OJIaro,a;apeH )KeHe AHIIH,a;IITe H ChIHY AHIImy, rromepTBos8BmHM 
BpeMeHeM, KOTopoe ceMhH MOrJIa 6hI nposeCTII BMeCTe, pa,a;II Toro, "'ITo6hI 
3Ta KHHra nOHSHJIaCb Ha cseT. Ocoooe CIIaCH60 AHHmy, KOTOPhIH 6hIJI 
CJIHmKOM M8JI ,a;JIfl Toro, "'ITOOhI ShIp83IITh CBoe He,a;OBOJIhCTBO CJlOBaMII, XO­
TH, O"'leBII.n;HO, OhIJI ymaCHO paccTpoeH TeM, TITO IIaII8 He HrpaeT C HIIM. 

CTIIBeB OJIar o,a;apiiT meHY Besy CIIJIhBa II chIBoBeil KpIIca CH~'1hBa H 3JIH 
CHJIhB8 tPeilepmTetiHoB 38 IIX no,a;AepmKY H nOHHMaBIIe Toro, rrOqeMY OB 
YAeJlHJI 3TOH KHHre CTOJIhKO CBoero BpeMeHII II BHIIM8.HIIH. 
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PL/ SQL - STO rrpOueAypHOe pacnmpeHwe HahIRa SQL (Structured Query 
Language - CTpYKTyprrpoB8HHbIll H3hIK a8rrpocoB). SQL CerO,ll;H5I HBJIHeTCH 

IlOBceMeCTHO pacrrpocTpaHeHHblM H3bIKOM AJIH BbIIlOJIHeHHH aarrpocoB U H3-

MeHeHHH: (XOTb B ero H83B8aliIf 06 STOM Ii He rOBOpllTC5I) B peJIflUHOBHbIX 6a-
3ax .n;8BHbIX. KoprrOpaUHJI Oracle 8BeJI8 B yrroTpe6JIeBHe PL/SQL AJUI Toro, 
tJTo6bl If36aBIITbCfl OT aeKoTopblX orpaEm:qemIH. cyrn;ecTBylOm;Hx B SQL. 
a T8Rme ,ll;JI.fl Toro, 'ITo6hl IIMeTb B03MO}KHOCTb rrpe,1l;JIO)KIITb OOJIee IIOJIHOe 

n porpaMMHoe perneHue pa3pa60T"IIIKaM .iKH3HeHHO B8»\.HhlX IIpH~'10meHrrft. 
pa60T8IOlll;WX C oaa8MH ,lJ;aHHhlX Oracle. B STOll I'JI8Be paCCR83hlsaeTca 0 npo­
I1CXOmAeHIIIl H3hlRa PLj SQL Ii npllBo,n:llTCH KpaTKllll 0630p OCH OBHhlX era 

3.lIeMeHTOB. 

MhI He Ha,n;eeMCH a8 TO , 'qTO, IIpO'qilTaB STy r;rraBY, BhI cpaay me CMomeTe 
Il HcaTb 6JIeCTHru;He IlporpaMMhI Ha PLj SQL. MbI JIIIIIIb XOTIIM 6bITb yBepe­
HbI B TOM, 'qTO BaIIIIIX 3HaHIIH 0 HahIKe OK aaceTcH .n;OCTaTO'qHO .n;JIH IlOHHMa­
HHH II pa60Th! C Ilp HMepaMil II OIIIICRHHHMil <PYHKUIIOHaJIhHOCTH, IIpHBO­
.n;I1MhIMH ,a;aJIee B KHilre . Y.n;eJIHH oco6oe BHIIMaHHe TeM oco6eHHOCTHM 
flablKR, ROTopbIe BRll60JIee llBTepeCHbI .n;JIfl a.n;MHBllCTpaTopa 6aa .n;aaHbIX, 
MbI TaRace XOTeJIH IlOKaaaTh BaM BCro IIIHpOTy H MOru;b PLjSQL. 

KOHe'qBo, B STy rJIaBY HeBo3MoacBO BMeCTilTh Bce CBe,a;eHIIH 0 PLj SQL. ECJIII 
BbI HIIKor,a;R paHee He IlHCaJIII IlporpRMM H cueHapileB Ha PLjSQL, TO, Bepo­
nTBO, BaM CTOilT 06paTHTbcn 3a .n;OIlOJIHHTeJIbHOH HH<popMaUlleH K .n;ByM 
KBIIraM II3.n;aTeJIhCTBa O'Reilly: «Learning Oracle PL/SQL» (llaY'qaeM Ora­
cle PLjSQL) II «Oracle PLjSQL Programming» (TIporpaMMIIpoBaBIIe Ha 
Oracle PL/ SQL). 

4TO TaKOe PL/SQL? 

.ff3bIK Oracle PLj SQL HMeeT PR.n; orrpe.n;eJIflroIIJ;HX xapaRTepilCTIIR: 
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PL / SQL - anw 6bICOKocmpYKmypupoaaHHblU,. yao6o lLUmaeMblU u aocmyn­
HblU Jl3bIK. 

PLj SQL OT)lIPIHO IIO)J;XO.n;HT AJIH aaqHHalOru;wx rrporpaMMHCTOB . 5i3hlK 

aeCJIO)Kea B 113YQeHHH, a83S8HIUI era MHOrO'<lIlCJIeHHbIX KJIlOqeSbIX 

CJIOB II CTpyKTyp JIB aD YK83bIS8lOT a8 TO, liTO ,/l;eJIaeT )l;8HBbIH <pparMeHT 

KO)l;a. EC~'IH BbI 3H8KOMhI C il:pyrIIMH fl3l>IK8MH IIporpaMMIIpOBamUI, TO 

6ea TpY,1l;a npllBblKHeTe K BOSOMY CHHT8KCIICY. 

PL j SQL - amo cmaHaapmlibtU u nepeHocuMblU J13btlC alLR paapa60mTCu 
npUJIOJlcefwu na Oracle. 

H armeas aa eBoeM I<OMil bIOTepe PL/ SQL-npoue.n;ypy IIJIII <PYHKUIIIO ;::VIH 
pa60ThI c GaaoH )J;8HHhlX Oracle, 8hl MOJReTe aaTeM n epeaeCTll 3Ty npo­

:o;e)J;ypy B 683Y AaHHhIX cBoeii KoprropaTHBHoH ceTH Ii BbIIlOJIHHTb ee 6ea 
K8KHX 6bI TO H1I 6bIJIO 113MeaeHllll (ecTecTBeBHo, npii YCJIOBIIII COBMec­

TIIMOCTH BepcHH: Oracle). TIPHBUHIl +; Write once, run everywhere» (Ba­

nHcaB o,n;Ha)K,n;bl, 3anycRatf Be3,n;e) 6blJI ,n;eBH30M PL/SQL 3a,n;O.7Iro,n;o no­
HBJIeHIUI Java. ,IlJIH PL/ SQL +;Be3,ll;e+ nOHHMaeTC,H KaK «Be3,ll;e, r,ll;e eCTb 

6a3a ,ll;aHBbIX Oracle». 

PL I SQL - amo 6CmpOeftftblU R3blf{. 

P L j SQL C03.n;aBaJICH He ,ll;JIH aBTOHOMHOH pa60Tbl, a ,ll;JIH Toro QTo6bI Bbl­

nOJIH,HTbC,H B o n pe,ll;eJIeHHOH cpe.n;e . H an pilMep, Bbl MO)KeTe 3anYCRaTb 

nporpaMMbI Ha PLj SQL B 6aae .n;8HHbIX (CK8:JKeM, qepea HHTepcpe ftc 

SQL*Plus). B bl TaK)Ke MO:JKeTe C03,ll;aTb nporpaMMy Ha PL/ SQL H Bbl -

3BaTb ee H3 CPOPMbl HJIH OTqeTa Oracle Developer (TaR Ha3blBaeMblH 
~RJIHeHTCRIIH PL/ SQL»). O,n;HaKo HeB03MO)KHO C03,ll;aTb HCn OJIHfleMblH 

q,allJI PLj SQL, ROTOPbIH BbInOJIHHJICH 6bI caM no ce6e . 

P L j SQL - amo 6blcoKonpou;wo8umeJ"1bliblU u 6blC01COUftmezpup06aftliblU 

R3bl K 8JlJl pa60mbl C 6a3a.t1.U 8aftftblx. 

B Ha llIe BpeMH cyr::u;eCTByeT IlIIIPOKIIH BbI60p Cpe,ll;cTB, KOTopbIe MO)KHO 

npHMeHHTb npil C03.n;aHHH npIIJIO:iKeHIfll , pa60TaIOr::u;I1X C 6a3aMil ,ll; 8H­

HbIX Oracle . MomHo I1CnOJIbaOBaTb Java H JDBC, Visua l Basic H ODBC, 

Delphi, C++ H T.,ll;. O,ll;HaKO Bbl YBII,ll;I1Te, "liTO n por::u;e Bcero HaIIHcaTb sq,­

q,eRTHBHblH RO,n; ,n;JIfl ,1l;OcTyna K 6a3e ,ll;aBBbIX Oracle HMeHHO Ha PL/SQL. 
B "lIaCTBOCTH, Oracle npe,ll;.lIaraeT BeKOTophIe CIIeD;Ha.lIbHble ,n;onOJIHH­

Te.7I bHhIe B03MO)KHOCTH ,ll;JIfl PL/SQL, TaKHe KaR KOHCTPYRD;Hfl FORA LL, 
ROTopble MoryT Ha nOpH,ll;OK nOBbICIfTb n p01I3BO,ll;HTe.lIbBOCTb 6a3bl ,ll;as­

BhIX. 

OCHOBHble 3IleMeHTbi CIiIHTaKCIiICa PL/SQL 
B STOM paa,ll;eJIe BbI n03HaKOMHTeCb C OCHOBaMH opraHH3aD;HH H CIIHTaKCII ­

ca nporpaMMbl s a PL/SQL: CTPYRTYPOH 6JIOKa, Ha6opoM CIIMBOJIOB, a TaR­

me npaBHJIaMH ,ll;.lIfl H,ll;eBTHq:lHKaTopoB, pa3,1l;emlTeJIeH onepaTopOB H KOM­

MeBTapHeB. 
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CTpYKTypa 6noKa Pl/ SQl 
EaR H B 60JIbnHIHCTBe npOue,11;ypHhIx fl3hIKOB, B PLjSQL H8HMeHbITIeH 3Ha­

t.{HMOH €,11;HHHUeH rpyrrllHpoBKH RO,11;8 flBJIfleTCfl 6JWIC. BJIOR - STO ROHCT­

PYKUHH, ofieCne'<lHBalOru;aR BblIlo.nHeHHe QlparMeHTa Ro,a;a If ollpe.o;eJIHIO­

ru;aH rpaHHUhI BH,a;HMOCTll nepeMeHHhlx H OfiJI8CTb ,a;eHcTBHH 06pa60T'<IH­

ROB HCRJIIOt.{eHHH. PLj SQL n03BOJIHeT C03.D:aBaTb UnOHU.Atnble 6.!LOICU (6.110-

RH KO,11;8, He HMeIDlll;lle Ha3BaBHfl) H u.:u.eH.Of3UH.H.ble 6.!L01CU (aTO MoryT 6hITb 

npOue,11;yphI, QJYBKUHH HJIn TpHrrephI). 

B nOCJIe,ll;YlOru;nx pa3,D;eJIaX MhI paccMoTpHM CTpyRTypy 6JIOKa H nO,11;pOfiHO 

OCTHHOBllMCfl Ha aHOBHMHhlX 6JIOKax. Pa3JIII'<IBbIe BH.D:bI HMeBOBaHBbIX 

fiJIOKOB 6y,a;YT onHcaBbI ,lJ;8JIee B rJI8Be . 

Pa3Ae11bl 6110Ka 

BJlOK PL/ SQL MO)KeT BRJlIOTJ8Tb B ce6fl ,11;0 qeThIpeX p83,11;eJlOB (pilC . 1.1), 
JIIIITIb O,11;HB I1a KOTOPbIX flBJIfleTCfl o6flaHTeJIbHblM. 

3UWJLOf30K 

llCllOJlbayeTcH TOJIhKO ,a;JIH HMeHOB8HHbIX OJIOKOB. 3arOJIOBOK onpe,ll;e­

JIfleT, KaKHM 06paaoM 6y,a;eT Bhl3b1BaThCfl HMeBoBaBBhlH 6JIOK llJIH npo­

rpaMM8. He06na8TeJIbHhlll pa3,11;eJl. 

PU38eJL o6'OJw.!LeltUU 

Onpe,a;e.nHeT nepeMeHHhle, KypCOphl H nQ,!J;OJIORH, ROTophIe ynOMIfH8IOT­

CH B pa3,ll;eJIaX HCnOJIHeHHR H I1CKJIID'<IeHHH. He06H38TeJIhBhlH pa3,ll;eJI. 

Pa38eJL ucnOJ/lteltUR 

CO,il;epmHT onep8Tophl, ROTopble 6Y,11;eT 8hInOJIHflTb fl,11;pO PL/ SQL npH 

HcnOJIHeBHH OJIOR8. OOfl38TeJIbHhIH paa,n;eJI. 

3ar0110BOK l 
IS 

BEGIN 

Pa3Aen McnonHeHM~ 

EXCEPTION 

END; 

Puc. 1.1 . CmpYfCmypa (jJLOIW PL I SQL 
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Pa3aeJL UCKJLKJ'lenuil 

06pa6aTbIsaeT HCKJIIO'<IIITeJlbBbIe (no OTHOllleHHIO K HOpMB.JIbHOH pa6o­
Te) cHTyan;HH (rrpe,a;ynpem.,a;eHHflll OillIl6KH). Heo6.H38TeJIbHhlH pa3!l;eJI . 

AHOHliIMHb,e 6nOKliI 

ECRU KTO-TO XOqeT coxpaHHTb 8HOHllMHOCTb, DB He B83bIBaeT CBoero liMe­

BH. llMeHHo TaR Ii IIocTynaeT 8HOBUMHbIll 6JIOK B PL/SQL (puc. 1.2): B HeM 
npOCTO OTCyTcTByeT pa3,1l;eJI 3arOJIOBK8 , T8ROH GJIOR H8 tUIH8eTC$I c DECLAR E 
I1JUI BEGI N. 3TO 03H8'<1aeT, 'ITO era HeJIh3.H GY)l;eT Bhl3B8Tb ITa ItaRorO -TO APY­

roro 6JIOR8 , TaR. RaR He HB '<{TO YCT8HOBlITb CChlJmy . AHOHllMHhIe 6JIOKll 

CJIy.maT KOHTeiiHepaMH ,ll;JUI onepaTopOB PL/ SQL H 06hl'<lHO BKJIIO,({8fQT B ce-

6» BhI30BbI npoue,a;yp II IPYHKIUIH:. 

B 06m;eM Bll,1l;e CHHT8RCIIC 8HOHHMHoro 6.71OR8 PL/ SQL 6YAeT TaKHM: 

[ IJI-e! AR F 

OObRBneHIlJi 

El EGT N 
O,lHIH I1fll1 fte CKOJlbKO I1GrWfl/-IHe,'1 b1X one{Jam{JOB 

[ txCtP lION 
o/JepaloOti c6p a 6m KI1 I1CKfI!IY-IelHlii 

um; 

B RBH,n;p8THhle Clw6KIJ aHKJIIO'leHhI Heo6Ha8TeJIhHhle 3JIeMeHThl KOHCTPYR­

o;1IIJ . B 6JIOKe ,o:OJI,iKHhI 6hlTh oIIepaTophI [JCGIN II [N O.8 THK:lKe XOTH 6bl O,o:HH 

IICIIOJIHfleMhlH onepHTop. PaCCMOTpIJM HeCKOJIhKO IIp"MepoB aHOHllMBhlX 

6JIOKOB: 

• H8H6oJIee KOPOTKIIti 8HOHHMHhlH 6JIOK: 

BEGIN 
DP.MS OUTPUT. PUT I TNF( SYSDAT-) ; 

:::NO; 

• BJIOK C T8KOH :lKe CPYHKD; IIOH8JIbHOCThlO, B KOTOPhlH Ao6aBJIeH p8aAeJI 

o6'bflBJIeBHH: 

lJECLARE 
1 r ight r cw VARC HM12 ( 9 ); 

BEGI N 
1_ r ig ll U 1Cw ' = SYSDATE; 
DllMS_OU I llU I . I'U I_L I Nt ( I _ r igh t _now) ; 

END; 

BEGIN 

OBNS_OUTPUT.PUT_LINE ('Hello world'); 
END; 

P u c. 1.2. AnonUMlihtU 6.1101C, H,e u.uelOZ«u.u pa. .. ~ae.l10B 061>R.B.I1enuU U UC1CJuottenuii. 
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Dr-CIIIR r 

l _ rioht ~ew VARCHAR 2(9); 
G E GIt~ 

i _ riGht_new co SYSlJAl t 
DBMS_OUTPUT . PUT _LI NE(l_r lQtl l _now); 

t XC t l' I lON 

~iH= tl VA LUE_ ER ROR 
TWN 

r NO; 

DllMS_OUTP UT . IJUT_I I N[ (' r be t l _ r i grt _no'll i s t oo small 

I I 'fo r the de fault date f orm3t l . ) 

Ha60p CL-IMBOIlOB Pl/SQl 
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IIporpaMMa Ha PLjSQL COCTOIlT Il3 IIOCJIe,Zl;OBaTeJIbHOCTH oIIepaTopoB. Ka)K­

,!l;bIH H3 KOTOPbIX 06p830S8H O,!l;HOH HJIH HeCKOJIbKHMH cTpoKaMH TeKCT8. 

Ha60p CHMSOJIOS. H3 KOTOPblX MO)KHO COCTaBJIflTb 3TR CTPOKH TeKcTa. 3aSH­

CRT OT HCIIOJIb3yeMor o B 6a3e ,!I;aH HblX Ha60pa CRMBOJIOB. HaIIpIlMep. B Ta6-

JIHue 1.1 IIpIlBe,ll;eH IIepe'reHb CHMBOJIOB. ,ll;OCTYIIHblX B Ha60pe US7ASCII. 

Tafi.'lUu,a 1.1. CU.M60J[ht U3 H.afi(Jpa US7ASCII, o(Jcmynuhw 6 PL/SQL 

THn 

BYKBhl 

CHMBOJIhl 

IIpo6e.1JbHhle 

CHMBOJIhl 

CHMBO.lIhl 

A-L, 3- Z 

c 9 

-!?#$%' CL 1= 1: , »'0. ?r 
3H1-u .. T1:l6Y,,1R1U11l, aHln, npo6eJIl:I. nepeBo~ KHpenm, IWHeu 
CTPOKH 

JIIOGoe l-mlO"tIeBOe CJIOBO, onep8Top II JIeKCeM8 PLjSQL COCTOHT H3 p83JIIl"<l ­

HblX KOMGHH8UHH CHMBOJIOB ,!l;aHHOrO H8Gopa CHMBOJIOB. BaM HY)KHO JIHllib 

nOHflTb, K8K npaBHJIbHO coGRpaTb RX BMecTe! 

IIoMHIlTe, <JTO PLj SQL lie'lY6cm6umeJteH K pezucmpy, TO eCTb He RMeeT 3H8-

qeHHfl, KaK BbI HaGIIpaeTe KJIIO<JeBbIe CJIOB8 II Il,ll;eHTIIqmKaTOPbI. 3arJIaB­

Hble GYKBbI BocrrpIlHIIM8IOTC$I T8R )Ke, R8R CTpO'IHble, eCJIII TOJIbRO OHII He 

Bbl,ll;eJIeHbI cneO;I18JIbHbIMII pa3,ll;eJIIITeJI$lMII , npeBparn;alOrn;I1MII I1X B CTpO­

ROBbIH JIIITepaJI • .IJ;JI$I Y,ll;oGcTBa BocnpIl$lTII,ff 8BTOPbI STOH RHIlrH peIlIIlJIH 

HCrrOJIb30BaTb BepXHHH perHCTp ,!I;JI.H BCTpoeHHbIX RJIIO"<IeBbIX CJIOB .H3bIRa, 

a HH)KHIlH - ,!I;JI.H H,o:eHTIHlmRaTopoB, orrpe,!l;eJI.HeMbIX rrporpaMMHCTOM. 

P.H,o: CIlMBOJIOB (RaR no OT,o:eJIbHOCTIl, TaR H B CO<JeTaHH.HX C ,o:pyrHMIl CHM ­

BOJIaMIl) HMeeT CneUIl8JIbHOe 3H8"t1eHHe B PL/SQL (Ta6JI. 1.2). 

rpyrrrrbI CHMBOJIOB oGpaaYIOT .rteKce.Jlhl. ROTopbIe T8R)Ke H83bIB8lOT anw· 
jnapHbU-fU eOuHuu,a.uu .H3bIR8, T8R R8R OHH ,ffBJI.HIOTC.H ero H8HMeHbIIIHMIl 

He,o:eJIHMbIMIl COCT8B~'1.HIOrn;HMH. JIeRceM8MH B PL j SQL .HBJI.HIOTC.H Il,o:eHTH­

q:mKaTopbI, JIHTep8JIbI . pa3,o:e~'1HTeJIIl II KOMMeHTapHH.ilM rrOCB,ffrn;eHbI no­

CJIe,o:ylOrn;Ile pa3,o:eJIbI. 
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Ta6JLU~a 1.2. IIpocmbw U COCma6H,h(€ cne~ua_,[bHbte CU.M.60.l/,bl 6 P L/ SQL 

CHMBOJI OnncaHJ[e 

<> H"H 
!= H"H 

H"H 

I I 
« M » 

<~ II >~ 

-
~> 

/- II ./ 

'f01.£K8 c aanHToii 3aBeplIIaeT 06'hSIBJleHJ:uI II onepaTophl. 

aHaR npou;eHT8 HB;ISlflTC.fI yK[J:ulTeJH~M 8TPMOYTOB (aTpM6YThl KYPCOP8, 

T8KHe KaJ{ %ISOPEN II 8Tpn6YThl KOCBeHHoro OO'bHBJIeHlHI, RaK %f1m~­

TYPe); TflKme Hcno.llbayeTca KI'lK MHoro6allTHhJH rpymlOBoft Cl1MBOJI 

B YCJIOBHH LIKE . 

O,n;IIH01.!HhlH CIiMBOJl no.n;1.IepKHB8HJ:ISI : O,ll;HHO"lHhlii rpynnoBoM CIIMBOJl 

B YCJlOBIIH LIKE . 

3 H aK fl Y K a3hlBaeT Ha yp:aJIeH HOe MecToIIOJI01KeH He . 

,n:BoeT01.£He .flBJIHeTCSI YKaa3Te.1IeM xocT-rrepeMeHHoH, RaK :block .item 
B Oracle Forms. 

,1l;BoMH8sr 3Be3.ll:01.£Ka - STO orrepaTop B03Bep;eHIUI B CTeneHb . 

Cnoco6hl 0603HaQeHH.JI onepaTopa OTHOlIIeHH.H tHe paRHO •. 

.IJ;BoMH1HI BAPTlIKflJlhHfl.fl tlApT8 - aTO <lHaK OnApHIJ;HH KOHKaTAHHIJ;HH. 

Pa3.ne.:JHTe.IJH MeTOK. 

OnepllTopbl oTHollleHHM .MeHhllle H.elM paBHO. H .60.:Ihllle HJlH paBHO • . 

OnepaTOp IIPHCB8HB8HHSI. 

OnepllTOp CB.fI3blB8HH.fI D;JI.fI CB.fI3blB8HH.fI no HMeHH. 

.IJ;Be TOqKH - OIIep8TOp ,!{HIlIIIl30H8 . 

.IJ;BOHHOH .1Ie¢HC C.rrY)KHT YK838Te.rreM O,nHOCTpOqHOr O KOMMeHT8pHSI. 

Ha1.£8J1hHblll H KOHA1.£HblM OrpHHH1.£lITe.rrH MHorocTpo1.£HOrO KOMMeHT8pHSI. 

ll.n;eHTIHlHIK8Top - STO I1MH 06'heKT8 P L/ SQL (HMH nepeMeHHO:H: I1JIH npo­

rpaMMhl, 38pe3epBIIpoB8HHoe CJIOBO) . ITo YMOJlq aHHIO I1.n;eHTm:]mKaTophl 

.n;OJI'KHhl 06JIal1aTh cJIe.n;ylOID;HMil CBoHCTBaMH: 

• llMeTh .n;JIHHY 110 30 CHMBO.lIOB 

• .uOJI:lKHhl HatIIIHaThCH C 6YKBhI 

• MorYT BKJIlOtIaTh B Ce6fl 3HaKII.n;OJIJIapa $, no.n;tIepKIIBaHHH L) I1.n;He3a ( It ) 

• He MoryT COl1ep:IKaTh HilKaKHe np06eJIhHhle CIIMBO.rrhl 

ECJIH I1Ba Hl1eHTHqmKaTopa OTJIHtI3IOTCfl TO.JIhKO perHCTpOM O.n;HOH: HJIII H e­

CKOJIhKIIX 6YKB, TO PL/SQL BOCDpHHHMaeT I1X RBK OI1I1H II TOT:lKe H.n;eHTII ­

QlIIKaTOp. HarrpilMep, CJIe.n;YIOID;I1e Hl1eHTHQmIWTophl .n;JIH PL/ SQL I1l1eH ­

TIItIHhl: 
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3Ha4eH"H NULL 

OTCYTCTBlle aHaqeHllH oT06paJKaeTCH B Oracle npll nOMOIIJ;ll KJIKlqeBOrO 

CJIOB8 NU_L. B npe,ll;hl,ll;yr:u;eM p8a,ll;eJIe 6hlJIO nOK8a8Ho', qTO nepeMeHHhle 

nOqTll Bcex T llnOB ,lI;8aHhlX PLj SQL MoryT B8XO,ll;llTbCfl B a eOIIpe,ll;eJIeHHOM 

COCTOHallll (llCKJIlOqeHlleM HBJIHIOTCH aCCOD;llaTllBHbIe MaCCllBbI, 3KaeMn­

JIHPbI KOTOPhlX Hll npll KaKllX YCJIOBllHX He MorYT 6 hlTh HeOnpe,ll;eJIeHHhI­

Mil). 06pa6oTRa 3HaqeHHH NULL JIl060ro TllIIa ,lI;aHHhIX MOJKeT BbI3bIBaTh OTI ­

pe,ll;eJIeaabIe CJIOJKHOCTll Y nporpaMMllcTa, npll 3TOM CTpoRoBbIe 3aaqeHHfl 

a8CJIYJKllBaIOT oc060ro yrroMHHaHllfl. 

B Oracle SQL II PLj SQL CTpOROBoe :msqeHlle NUL _ 06bl'l1W HeOTJIllqH MO OT 

JIllTepaJIa, COCTORIIJ;ero H3 HyJIeBoro R·OJIllqeCTBa CllMBOJIOB ( ' - ,lI;Be nOCJIe­

l1,OBaTeJIhHbIe o,ll;llHapHbIe KaBbIqK ll, Me*,lI;y ROTOphIMH HeT HHKaRllX CllM­

BOJIOB). HanpllMep, CJIe,ll;YIOIIJ;ee BhlpaJKeHlle 6Yl1,eT BbIqllCJIeHO KaK TRU [ II B 

SQL, H B PL/SQL: 

1S NULL 

3HaqeHlle NU LL Be,ll;eT ce6H TaK, KaK eCJIll fihI TllnOM l1,aHHbIX no YMOJIqaHllKl 

l1,JIfl a ero flBJIHJIC5I VARCHAR2 , HO cepBep Oracle 6Y,D;eT nhlTaThCfl BhlTIOJIHllTh 

ero a eRB a oe npeo6pa30BaB He K T llIIy l1,aHabIX, COOTBeTCTBYIOr:u;eMY BbIIIOJI­

B fleMOH orrepaD;llll. B HeKOTopbIX cllTyaD;llflx OT Bac MOJKeT rroTpe60BaThCfl 

flBHoe n pHBel1,eBHe THnOB (c HcnOJIh30BaBHeM TSKOH CHHT8KCHqeCKOH ROH­

CTPY"I1HH , "." TO_NUMBER(IIUL L) HmI CAST(lIL LL AS NUMBER)). 

JlI'lTe pall bl 

JIHTepSJI - STO 3BaqeHHe, KOTopoe He npe,ll;CTSBJIeHO H,D;eHTmlHlI<8TOPOM, 

TO eCTb npOCTO 3HaqeHHe, K OTopoe cyIIJ;eCTByeT caMO no ce6e. 

CTPOKOBble nLilTepanbl 

CTPOKOBbIfi: JIHTepaJI - STO TeKCT, a8KJIIOqeBHbIH B Ol1,HHapHbIe R8BbIQRH , 

HanpHMep : 

' What a g reat lang uage I ' 

B OTJIHQHe OT H,lI;eHTHI:}:mRaTopOB, CTpoKoBbIe JIHTep8JIbI B PL j SQL TIYBCT ­

BHTeJ[bHbI K perHCTpy, TO eCTh CJIe,ll;ylOIIJ;He l1,Ba JIHTepaJI8 BocnpllHHMalOT­

CH RaR pa3JIHQHbIe: 

'Steve r ' 
'stever' 

TaR QTO CJIel1,YIOID;ee YCJIOBHe 6Yl1,eT BbIQHCJIeHO RaR FALSE: 

I F ' Steven = ' s t even ' 

K co:m8JIeHHlO, aTO own6K8 8BTOp8. B npe.n;w .n;yw;eM p83D;eJIe HH'lerO 06 aTOM He 

r OBOpHJIOCb. -llpu,,,W1t. nppPfl. 
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4111CllOBbie nLilTepanbl 

'G:HCJIOBbIe JIHTepaJIbI MoryT fibITb :o;e~'IbIMH HJIH Bew;eCTBeHH bIMH tH1C:rr8MIf 

(TO eCTb cO~ep>KaTb ,lJ;P06HYIO TIaCTb).lIMetiTe B BHAY, 'ITO PL/SQL ct{HTaeT 

'IrrCJIO 154.00 Bern;eCTBeHHhlM qHCJIOM TIUIa NLMBER, HeCMOTpn H8 TO, 'ITO 

era )J;pofiH8a TI8CTb paSHa HyJIIO II H8 C8MOM ,n:eJIe qHCJIO .HBJIHeTCR :u;eJIhlM. 

II;eJIwe II Beru;eCTBeHHhle tUICJI8 I1MeIOT pa3Hoe BHyTpeHHee rrpe,ll;CT8SJIe­

HHe, II rrpeo6paaOS8HHe 113 O,ll;HIIX 8 APyrrre BJIe'lleT 38 COGOH HeKOTophle ,11;0-

IIOJIHIITeJIbHhle HaKJI8,ll;Hble paCXO,ll;hI. 

,l1;JUI 3anllCII 'UICJ10Boro JlHTepaJI8 T8Kme MomBO HCIIOJIb30B8Tb 3RCIIOHeH­

D;H8JIbHhl:H: qlOpM8T. BYKS8 .E+ (8 BepXHeM IIJIII Hll.»meM perrrCTpe) B 3anll­

eH <{HeJIa mJH8TI8eT era YMHomeHwe H8 10 B cooTseTcTsYIOw;eii CTeneHll , Ha­
np llMep 3 . 05E19, 12e-5 . 

Ha'tHlHafl C BepcIIII O r acle Database 109 Release I Be~eCTBeBHoe qIlC .. '!O MO­

meT OTB OCHTbCfl K THTIy Oracle NUMBER I1,,'!I1 K CT8B,1I;apTHoMY TIIIIy IEEE 754 
C IIJIaBaIO~eH TOqKOH. JIHTep8JIhl C TIJIaB8IOrn;eH TOqKOH MoryT HMeTb ,1I;BO­

HqBOe IIpe)J;CT8BJleHrle C 06hlqBOH (32 6HT8, B KOHu;e CT8BllTCSI 6YKB8 «F») 

I1JIll C )J;BOHHOH TOQHOCTbIO (64 6I1T8 , B KOHue CT8BIITCSI 6YKB8 «D»). 

B HeKOTopbIX Bhlp8meHIUIX MomHO I1CIIOJIb30Bf)Tb I1MeHOB8HHhle KOHCT8H ­

TbI (Ta6JI. 1.3), onpe)J;eJIeHHhle B CT8H)J;apTe IEEE (Institute of Electrical 

and Electronics Engineers - llHCTIITYT I1HmeHepOB no SJIeKTpoTeXHIIKe 

H 3JIeKTpoHIu\e). 

Tu6JLU~U 1 . .1. H.M€HOflUHHbl€ lCOHCrrLunrrLbl a,MI. BINARY_FLOAT 

u BINARY_DOUBLE 

OUHcaHHe BINARY]LOAT 
(32611Ta) 

HwmeJIo ( . Not a number. - fl TNIIRY FIOIIT NII N 
NaN); pe3YJlhT8T ll:eJIeHH.H 

Ha HOJIh HJIH HeKoppeKTHoH 

orrepmVIH 

IIoJIo)f{HTeJIhH8J1 6ecKOHeQ- 6I ~jARY _FLOAT_ I NFI NITY 
HOCTh 

BINARY_DOUBLE 
(64611Ta) 

RTNARY DO UIli E NIIN 

HllM6o,,1hUIee KOHetJHQe t Il:I{)- GINIIRY FLOAT MAX NORMi\!_ BINIIRY DOU8 LE MIIX NORMAL 
JIO, He npeBhlUI8Kl:w;ee no -

por rreperro.clHeHHJI 

H8MMeHhUIee HOPMIVlhHoe 6I~lA r1Y _FLOAT _MI ~Uj ORMA L BINARY _DOUBLE_ MItC ~jOflMAL 

tIMC,JIO; nopor nOTepM 3HR't[M -

M OCTM 

HaM60JIhUIee nOJIO)f{MTe.1h- tl l NAHY _I-LOA U'IAX_SUIlNOH 1l1NAHY _DOUIlLE_MAX_ SUIlNOH 
Hoe qMCJIO, He rrpeBhlUI81O- MAL MAL 
:w;ee rropor rrepenOJIHeHMJI 

H8MMeHhUIee QHCJlO, KOTO- BHlARYJLOAT_MHCS UBNOIl- BINARY_DOUBLE_ MHCSUBNOR -
poe M O)f{eT 6hlTh rrpeIl:CTfl.B - Mill Mill 

JIeHO 
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.norll14eCKlI1e I1I11Tepal1bl 

PL/ SQL npe;:plaraeT ABa JIHTepaJIa AJIH npeACTaBJIeHHH JIOrH"tIeCKHX (6yJIe ­

BbIX) 3Ha"tleHHll: TRUE H FALSE . 3TH 3Ha"tleHHH Be HBJIHIDTCH CTPOKOBbIMH, HX 

Be CJIe.n;yeT 3aKJIIDttaTb B K8BbIttKH. ilCnOJIb3YllTe ~'IOr HtteCKHe JIHTepaJIbI 

.n;JIfl npHCB8HB8BHfl 3Ha TleHHll JIOr WleCKHM n epeMeHHbIM, HanpHMep: 

DECLAnE 
enO l Qh _money BOOLEAtJ; - OC'b~8neH v e llO- ViyeCKOI1 nepel1eHHOf1 

DEGI N 
enO l gh _money = FALS E; -- IIPI1C88L15aHl1e ev 3 H aYeH V ~ 

rtw; 

IIpH npoBepKe 3Ha"tleHHH JIorHtteCKoro BhlpameHHH He 06H3aTeJIhHO CChI­

JIaThCH Ha JIIlTepaJI. BhlpameHHe 6YAeT «rOBopHTh caMO 38 ce6H» , RaK B YC­

JIOBHH CJIe.n;YIDr:u:ero onepaTopa I r : 

l)ECLAH E 

enO l gh _money 11 001 rAN; 
5EGIN 

IF encugll _mon ey 
THEN 

JIorIl"tleCKOe BbIpruKeBIIe, nepeMeHHRn II.lUI KOHCT8HT8 T8K1Ke MoryT npIl ­

BHM8Th 3H8'tJeHlle ~JULL , TITO He eCTh all TRUE, BH FALSE. 

IIporpaMMa PL/ SQL COCTOllT ll3 IIOCJleAOBaTeJIhHOCTll 06'hHBJIeallH II Ollepa­

TOPOB , rp8HIIUbI KOTOPhIX OIIpeAeJIHIDTCH He Q>ll3HtteCKll, a JIOrHtteCKH • .ll;py­

rllMH CJIOBaMII, OHII He aaKaH"tIIIBaIDTCH BMeCTe C Q>I13HtteCRIIM KOHUOM CTpO­

KII KOA8, a 3aBepwafOTcH CIIMBOJIOM «TO"tlKa C 3aIIHToll» (;). O,u:I1H oIIepaTop 

,u:JIH y,lJ;06cTBa Bocn pllflT llfl 'tJaCTO 3anItCbIBaeTC5I Ba B eCKOJIbKHX cTpoKax. 

HailpIlMep, CJIe,u:YIDr:u:I1H onepaTOp IF 3aa ilMaeT 'tJeTbIpe CTPOKII, npIlqeM 

,u:JIfl6oJIee flBBoro oTo6pameBHH JIOrIIRH B a8IIHCH HCIIOJIh3YfOTCfl OTCTYIIbI : 

I F salarv ( rni r'_sa l a ry(2D03) 
THEN 

sala rv = sala I-V + sala ry 25 , 
END I F, 

B STOM oIIepaTope Ii BbI BHAHTe ABe TOttKH C aaIIHToH. IIepBaH TO"<l Ka C 3a ­

nHToH YKaahIBaeT Ha KOHen; OTAeJIhHOrO HCIIOJIHHeMOro onepaTopa BHyTpH 

KOBCTPYKUHH IF-END. BTOP85I TOqKa C aamITOH 0603Ba"tlaeT KOBen; caMoro 

o n epaTopa IF. 

KOMMeHTaplII1II 

BamBOH COCTaBJIHfOr:u:eH xopoweH nporpaMMhI HBJIHeTCH BCTpoeHHaH ,lJ;OKY­

MeHTaUHH - KO,jtJueHmapuu. )lame eCJIH BbI HCIIOJIh3yeTe B CBOIlX PL/ SQL­
nporpaMMax y,u:OGHYID MOAYJIhHYID CTPYKTyPY H HOBopHr:u:He» HaaB8HHH, 
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::ITOI'D OfihPIHO 6hIBaeT He,!l;OCT8TOQHO ,ll;JU( Toro, "<ITo6bI 06eCrreQIlTb IIOJIHOe 

IIOHllM8HHe CJImKHOH rrporpaMMbI. 

PL/ SQL IIo.n;.n;epmIlBaeT ,ll;BfI Bll,!l;a KOMMeHTapHeB: O,il;HOCTpO'<lHhle II MHOI'O­

CTpo"<lHhle. 

C"HTaKC"C OAHOCTpO'lHOrO KOMMeHTap"H 

O,ll;HOCTPOtJHblii KOMMeHTapIlH HattIIHaeTCfl ,1l;BYMfl .n;eqmcaMH (- -), Mem,ll;Y 

KOTOPbIMH He MomeT CTOflTb npo6eJI I1.rIH K8KOii -Jmfio )J;pyroH CIIMBOJI. Bech 
TeKCT IIOCJIe ,ll;BOHHOro ,ll;e<pIIca II AO <lm3H"leCKOI'O KOHD;8 CTPOl{ll BocnpIIHH­

M8eTC.H RaI( ROMMeHTapIlH II rrI'HOpwpyeTC,H KOMIIIIJUlTOpOM. ECJHI,ll;BOHHOH 

,ll;eqHlc CTOilT B H8'<18JIe CTpOKII, TO Bca CTpoKa ,HBJUleTCH KOMMeHTap"eM . 

B CJIe.n;yIOrn;eM orrepaTope I F ,Il;JUI IIOflCHeHllfl era .lIOI'llKH IICIIO.TIb30B8H OA­
HOCTPOqHWH KOMMeHTapHii : 

H sala ry < mi r .sa l a ry (2003) -- ([h/HK LJ111 B03 Bpa ll,aeT M~ H I4 M a,1 . ro.r:lOsy i.l 30pnnaT,/ . 

TII I:N 

salary '" sa l a ry + salary~ /5 ; 
EN D IF . 

Clo1HTaKClo1C MHOrOCTpO'"lHOrO KOMMeHTaplo1~ 

O,n;HOcTpo'lHhle KOMMeHTapHH y,n;06Hhl ,n;JUl c03,n;aHHfl KP8TKHX IIOflCHeHHH 

K wparMeHTaM Ko,n:a HJIH ,lI,JUI BpeMeHHoro HCKJIIOqeHHSI CTpORH nporpaM­

Mhl H3 HCIIOJIHeHHSI, Tor,n;a KaK MHorOCTpOqHhle KOMMeHTapHH n03BO~'1S1IOT 

BKJIIOqaTh B nporpaMMy ,n;JIHHHhle IIOHcHHIOru;He TeKCThl. 

MHorOCTpOtIHhle KOMMeHT8pHH HatIHHflIOTCH IIOCJIe CHMBOJIOB 4KOC8H '1ep­

Ta-aBe3,n;O"lJK8» U.) H 3aKaHqHBaIOTCR CHMBOJI8MH 43Bea,n;O"lJKa-KOCaR 'lep­

Ta» ( ~/). Bech TeKCT , Haxo,n;Slru;HHCR Mem,l1;y 3THMH ,I1;ByM-H IIOCJIe,l1;OBaTeJIh­

HOCT-HMH CHMBOJIOB, PL/ SQL BOCIIpHHHMaeT KaK KOMMeHTapHH, H KOMIIH­

JIHTOp ero HrHopHpyeT. 

PaccMoTpHM B Ka"lJeCTBe IIpHMepa MHorOCTpOtIHorO KOMMeHTapHR 6JIOK 

TeKCTa B aarOJIOBK·e npo:u;e,n;yphI. CHMBOJIhI BepTHKaJIhHOH qepThI B JIeBOH 

'1flCTH CTpOK HCIIOJIh30BaHhl ,n;JIH Toro, '1To6hl 3aocTpHTh BHHM8HHe TIHT8Te ­

JIfl Ha KOMMeHTapHH: 

I'HOC E:. DUHE calc_ r evenue ( company_id I N t~ J M U EJ1) 

/. 
I npO i paMItO ; calc revenue 

I ASTOP: CTI4 BeH ~e~epwTe~ H 

./ 
IS 

nporpaMMHble AaHHbie 

IIpaKTH"lJeCK H JII060H H8nHcaHHhlH BaMH 6JIOK PL/ SQL 6yp;eT onpe,n;eJIRTh 

npozpa.u.tl.Hble uaHHble H HX o6pa68ThlBaTh. IIporpaMMHhle ,I1;aHHhle IIpe,l1; ­

CTaB~'1HIOT C060H CTPYKTyphI ,n;aHHhlx, KOTophle cyru;ecTByIOT TOJIhKO B paM-
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Kax BaIIIero ceaHca (qHI3IillecKH OHH HaXO,!l;HTCH B nporpaMMHOH: rJIoGaJIb­

HOH: 06JIaCTIi (Program Global Area - PGA) BaTIIerO ceaHca) Ii He xpaHHTCH 

B 6aae ,n;8HHbIX. B STOM paa,n;eJIe 6y,n;eT paCCKaaaHO, KaK Ofi'bHBJIHTb npo­

rp8MMHhle ,n;8HHhIe Ii K8RHe npaBHJIa CJIe,n;yeT C06JIIO,n;8Tb npH BbI60pe 

HMeB. KpOMe Toro, BaM 6y,n;eT npe,n;JIO)KeH KpaTRHH 0630p pa3JIHlIBhlX TH:­

n OB ,n;aBBbIX, no,n;,n;ep)KHBaeMhIX B PLjSQL. 

IIpe)K,n;e lIeM Bhl CMO)KeTe IIpIicTynHTb K pa60Te C nepeMeHHOH: H~'1H ROH­

CT8HTOH, ee Heo6xo,n;HMO 06'bHBIiTb, a IIOCJIe 06'bHBJIeHHH H8aH8l1IiTb eH 

IiMH Ii THII ,n;aHHbIX. 

IIpH: BbI60pe HMeB ,n;JIfl IIepeMeHHbIX, KOHCT8HT II THllOB ,n;8HHbIX Heo6xo­

,n;HMO CJIe,n;OBaTb ,n;ByM OCHOBHbIM peROMeB,n;aUH:flM: 

06Jl:wme~7nHO y6eoumecb B mOJlt, 'lnw KaJICOOe Ha.1BaHUP mO'lHO ompaJlfa· 
em Ha.1Ha'iPHUe 067>P1Cma U nOHJlBlHO C nepBOZO B.1ZJLJlOa 

B03MO)KBO, CTOHT ,n;a./Ke IIOTpaTllTb HeROTopoe BpeMH Ha TO, lIT06bI IIonbI­

T8Tbcn OC03BaTb (BHe ROMDbIOTepBOH TepMHBOJIOnm), liTO rrpe,n;CTaBJIfleT 

co60H KOHKpeTHan nepeMeBHafl. Tor,n;a BaM JIerKO 6y,n;eT no,n;o6paTb no,n;­

xo,n;mll;ee HMfl. H anpHMep, eCJIH nepeMeBHRH 6y,n;eT xpaBHTb «o6rn;ee RO­

JIHTleCTBO 3BOHROB IIO IIOBO,n;y OCTbIBIIIero Roqle», TO y,n;8l1HhIM BbI6opOM 

llMeHH MOr;rlO 6bI 6bITb tot al_calls_on_col d_coffee HJIH t ot_cold_calls , 
eCJIH BbI He BbIHOCHTe CJIHIIIKOM ,n;JIIiHHbIX Ha3BaHIiH. IIpHMepoM He­

y,n;allHoro BbI60pa MOrJIH fibI GbITb HMeHa tot co ttee H t _tl_caUs_lwcQff, 
KOTopbIe CJIllTIIROM a8ra,n;OllHbI ,n;JIH Toro, lIT06bl liTO-TO npOHCHHTb. 

Bblpa60maiime pa3YJlflibte U nOCJle006ameJLblibie C02.!taUleIiUR 06 u . .ttelio, 

6aliUU 

IIo,n;o6HbIe COrJI8TIIeHHH OfihlllHO RacafOTCH IIpliMeHeHHH npeQJllKcoB H / 

llJIH CYQJQJHKCOB ,n;JIH OTpa./KeHHH THlla H Ha3HalleHllH. H8npHMep, HMeHa 

Bcex JIOK8JIhHbIX nepeMeBHbIX ,n;OJI./KHbI B8l1HB aThCfl C npeQJllKca «1_», 
a HMeBa r~'106aJIhBbIX nepeMeHB bIX, onpe,!l;eJIfleMhIX B rraReTe, ,n;O.mKHhl 

HMeTb npeqlHRc «g_». llMeBa THnOB 3anHceH ,n;OJI./KBhI BRJIfOTI8Tb B ce6fl 

CYfllqlHRC« rt» H T. ,n;. BbI MO./KeTe CR8l18Tb nO~'1HbIft Ba60p cor~'1aTIIeBHH: 

06 HMeBOBaHHH C Be6-cTpaHHD;hI Oracle O'Reilly, pacnOJIO./KeBHOH IIO a,n;­
pecy http: //oracle.oreilly.com (BbI6epHTe «Oracle PL/ SQL Best Prac­

tices», aaTeM «Examples»). IIocJIe CRallIiBaHHH BhI CMmKeTe IIOJIb30-

BaThCH ,n;aHHbIM CTaH,n;apTHhIM ,n;ORYMeHTOM. (B HaCTOHrn;ee BpeMH ero 

npHMbIM 8,n;peCOM HBJIaeTCa http://examples.oreilly.com/ orbestprac/ .) 

Tlmbl AaHHblX PL/SQL 
IIPH 06'bHBJIeBlili rrepeMeBHoH HJIli KOHCT8HThI BbI ,n;OJI:lKHbI a83H8l111Th eH 

THrr ,n;8BH bIX. (PL/SQL 3a OlleHh Be60JIbIIIHMH HCRJI fOQeHHHMH flBJIfleTCfl 

fl3bIROM co cmpozou munu.1a/fueu.) PL/SQL npe,n;JIaraeT rro.'1HbIH Ha60p 

npe,n;onpe,n;e~'1eBHbIX CR8JIflPBhIX H COCT8BHbIX THnOB ,n;aHBbIX, BbI T8R:lKe 

MO./KeTe C03,n;aBaTh co6cTBeBBhIe nOJIb30BaTeJIbCRHe TH n hI (KoTopbIe T8K:lKe 

Ba3bIBafOT a6cmpaKmlibl.Mu munaJltu oaIiHblx). 
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Bee HMeIOIIl;IieCH rrpe)1;orrpeAeJIeHHhIe TIiIlhI .n;aHHhIX onpe.n:eJleHhI B PL/ 
SQL-rraKeTe STANDAR D. HarrpwMep, TY)1;a BKJIIO"<IeHhl orrepaTopbI, orrpe,L{e ­
JIJIlOIll;He JIOrHqeCKHH THil ,lI;RHHblX If ,ll;Ba qHCJIOBhIX THIIa: 

CHI::A l t OK Ht:: I'LACl: I'AC KAG I:: S IANlJA.HlJ 
lS 

type IJOOU:AN is ( r ALS I::, I HUE:. ) , 
lype NUMBER .i s ~WM BErl_8ASE; 

su blype ItHEGER .is NUH8:::R(38,) ; 

PL/ SQL IlOA.I1:epmllBaeT Bee rrpllBhlqHhle TIIIIhl AaHHhIX II MHomeCTBO .n;py­

rIiX. B paa.n;eJIe 6YAeT IlpllBe.n;eH JIHilih KpanafH o6aop pa3Hoo6pa3Hblx 
npe.n;OIlpe,ll;eJIeHHbI X THIIOB ,lJ;RHHbIX. 

C~MBOl1bHble Tllmbl 

PL/ SQL IIO,/l)J;epamBaeT cTporm: RaK <pllKCllpOBaHHOH, TaR II nepeMeHHOH 
,ll;JUI HbI , rrpeACTaSJIeHHble Raft B Tpa,lJ;IIII;HOHHbIX KOAIIpoBKax, TaR Ii 8 KO­

,ll;llpOBKax Unicode. CHAR II NCHAR - STO TllIIbI CTPOK qmKcHpoBaBHoH ,!J;JIll ­

BbI , a VA RCHAR2 II NVARCHAR2 - TIIIlbI CTPOK nepeMeBBoH ,lI;JIUHbl. PaccMoTpUM 

06'bflBJIeBlle CTPOKll nepeMeBHoH ,lI;~'IllHbl, KOTopafl MO)KeT BMe~aTb ,lI;O 

2000 CllMBOJIOB: 

DECLARE 
1 acciden t cesc ri ption VA RC HII R?( ?OCO) , 

Oracle TaI{.)Ke nO,ll;,n;epm.llBaeT O'IeHb ,n;JIllHHble CllMBOJIbHble CTpOKll - TllIIbl 

_ONG II _OB. 3TII TIIIIbl ,n;aHHblx II03BOJIaIOT xpaHIITb II o6pa6aTblBaTb orpOM­

Hble 06'beMbl ,lI;aHHblx: LOB Mom.eT co,n;ep.HwTb ,n;o 128 Tepa6aHT I1H1:popMa­

n;III1 B Oracle D atabase 109 (ilCIIOJIb3YllTe TilII LONG TOJIhKO ,n;JIH COBMeCTll ­

MOCTII C y*e cy~ecTByIO~I1M KO,ll;OM . By,n;y~ee 3a TIIIIaMll LOB!). Ie CUM­

BOJIhHbIM TIIIIaM ,n;aHHbIX LOB OTHOCflTCfl CLOB (character l arge object -

6oJIbiliOH CHMBOJIbHblH 06'beKT) Ii NC_OB (National Language S upport char­

acter l arge object - 60JIhiliOn CliMBO~'IhBbln 06'beKT C IIO,ll;,n;epm.Kon Hauuo­

B8JIbHblX fl3blKOB, MHoro6allTBblll qlOpM8T) . 

4~CJlOBble T~nbl 

PL/SQL no,n;,lI;epm.UB8eT Bce 60JIee IlIupOKoe MHo*eCTBO 'IUCJIOBblX TunOB 

,n;aBHblX . .IloJIrue ro,n;bI pa6o'Ien JIOIlI8,n;KOH 'IliC~'IOBbIX T unOB ,n;8BHhIX 6bIJI 

TllII NUMBER , KOTopbIn MO)KHO llCIIOJIb30B8Tb ,lI;JIfl ,n;eCflTU'IHbIX 3H8TJeHHn 

C qmKcIIpoB8HH OH II IIJIaB8IO~eii TOTIKOii, 8 TaKme ,ll;~'Ifl n;eJIbIX 3H8Tl eHIIH. 

IIp u Be,n;eM HeCKOJIhKO IIpUMepOB OmHBJIeHUll TIIIIa NUMBER : 

DECLARE 
salary ~WMB ER(9 . 2); -- 0Io1KCVPOH811 18l- IOYKa, ce't b 3I1a<OH cneHa 11 ;J,Ha Cllpall8 
' aise_facto r ~UMB ER, -- .neC51 H1'l IlOe 'lI1CllO C 1I IIaHaIJIl1eii IO'lKOI1 
weeks_to_pay NUMB ER( 2), -- u.elloe ~Io1CJ 0 

BEGI N 
salary = 1234567.89: 
r-ais6_ tac t o r o. Ot; 

weeks_to_pay = 'J2; 
EtHJ ; 



nporpaMMHi.Jle ,QaHHi.J le 35 

.TI;eCHTIi"<lHa5I IIpIipO,ll;a TIilla NU~H3ER ORa3hlBaeTCH "<Ipe3BhlQaHHO llOJIe3HOH 

llpil pa60Te C ,lI;eHemHhlMIi BeJIIiQIiHaMIi. BaM He IIpIl,ll;eTCH 6eCIIOROIlTbCH 

o B03MomHbIX oWII6Kax oKpyrJIeHIi5I llpil llepeBO,ll;e "<IIiCJIa B ,lI;BOIl"<lHOe 

llpe,ll;CTaBJIeBIie. HallpIiMep, 3alll1ChlBan "<IHCJIO 0.95, He CTOIiT 60nTbcn, 

"<ITO OT Hero t.Iepe3 H eKOTopoe BpeMfl OCTaHeTCfl TO.JIbKO 0.949999968 . 

.TI;o BhlIIYCKa BepCHH Oracle Database 109 TIiII NUMB ER 6hlJI e,ll;IiHCTBeHHhlM 

QIiCJIOBhlM TIillOM ,lI;aHHhlx PL/ SQL, IIOJIHOCTblO cooTBeTcTBYIOIIJ;HM THllY 

,lI;aHHhlx 6a3hl ,lI;aHHhlx. 3TO O,l1;H8 Ii3 IIJ)[I"<IIIH CTOJIb wIipoKoro I1CIIOJIb30B8-

HIiH TIill8 NUMB ER. B Oracle Database 109 llOHBIiJlOCb eIIJ;e ,I1;Ba ,lI;BOIl"<lHbIX TII ­

lla C llJIaBalOIIJ;eH TOqROH:: [lINIIRYJ lOAT II BINIIRY_DOU[llC . RaK Ii NUMBCR , 06a 

HOBhlX TIIlla IIO,l1;,lI;epmIlBaIOTca RaR B PL/ SQL, TaR Ii B 683e ,I1;aHHhlX. IIpa­

BIiJIbHO llpilMeHRR I1X , MomHO ,lI;OGIITbCR 3Ha"<lIlTeJIbHorO llOBhlIIIeHIiH llpO­

Ii3BO,l1;I1TeJIbHOCTIi 3a CqeT Toro, "<ITO MaTeMaTII"<IeCRIie OllepaIJ;IiIi Ha,ll; HOBbI ­

Mil TIillaMIi BhlllOJIHRIOTCH alliiapaTHOH: "<IaCTblO (ROr,l1;a 3TO ll03BOJIHeT all­

ll apaTBRrr llJIaTQJopMa). 

PL/ SQL IIO,l1;,I1;epmIlBaeT pfl,l1; tmCJIOBhlX Tl'mOBIi IIO,l1;TIIIIOB, KOTophle Be CO­

OTBeTCTBYIOT Tl1II8M G83hl ,I1;8HHhlX, HO, TeM He MeBee, BeCbM8 IIOJIe3Hhl. 

"YIIOMaBeM OCOOO PlS_HHECER, ueJIOqIlCJIeHBhlH TIIII, ,I1;.TUI KOToporo apm})­

MeTIiQeCKile OIIepaIJ;IiIl BhlIIOJIHHIOTCa aIIIlapaTHo. CqeT"<IIIRIi IJ;IIKJIOB FOR 
peaJIII30BaHhl TIIIIOM PlS_I NTEGER . 

AaTbl, BpeMeHHble M eTKIII III IIIHTepBa Ilbl 

.TI;o llOHBJIeHIIa BepcIIII Oracle9i Database Milp ,I1;aT Oracle OrpaHIIqIlBaJICa 

TIIIIOM DATE , ROTOPhlH II03BOJl.HJI xpaHIITb RaK ,I1;aTY, TaK II BpeMa (c TO"<lHO­

CTblO ,11;0 ceKYH,lI;). B Oracle9i Database IIOHBIIJIIICb ,lI;Ba HaGopa HOBhlX CBR-

3aHHhlX TIlilOB ,I1;aHHhlX: I NT[RVAl II TIMCSTAMP . HOBhle TIIllhl 3HaqIlTeJlbHO 

paCIIIIIpIIJIII B03MomHOCTII pa3pa6oTqIlKOB PL/SQL IIO C03,11;aHIIIO n porpaMM, 

oopa6aThlBalOIIJ;IIX II xpaBflIIJ;IIX 3BaqeB115I ,I1;aT II BpeMeBH C OqeBb BblCOROH 

TOqHOCTblO, a TaRme Bhlt.IHCJIfllOIIJ;I1X H XpaBflIIJ;IlX HBTepBaJIbl BpeMeBil. 

IIpIlBe,l1;eM B Kat.IeCTBe IIpHMepa iPYHRUIIIO, Bhlt.IHCJI5I1OIIJ;YIO B03P8CT Tle:r[Q ­

BeRa: 

CREATE OR REP LACE ::UUCTIOfJ aQe (dab_in IN DATE) 
R ETURt~ TNT ERVA L YEAR TO MONTH 

IS 
retva l IN I I:: IWAL YI::AH 10 MON I II ; 

BEGIN 
H [TU Rt~ (SYSI)IIT[ - cob_in) Y[ AH ro MONTI!, 

END; 

.flon., ... e CKlo1e Tlo1nb l 

PL/SQL nO,l1;,I1;epmEBaeT BaCTOJIIIJ;I1H: JIOrIlqeCKHH (6yJIeB) TEII ,I1;8HHblX. IIe­

peMeBH8JI 3TOro THII8 MomeT IiMeTb J[IlIIIb O,l1;HO H3 Tpex 3BaqeBIIH: TRlE, 
FALSE H Nll l . 

JIorIl"<leCRIfe nepeMeHHhle n03BOJIHIOT C,lI;eJIaTb RO,l1; y,l1;OOOQIlTaeMhlM, ,I1;ame 

8 TOM CJIyqae, ROr,ll;a OB CO,ll;epmIlT CJIOmHhle JIorIf"<leCRile BhlpameHilH. Pac-
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CMOTPIiM npI1Mep 06'hHBJIeHHH rrepeMeHHOH Trilla El ooleail c npllCSaI-fBaHH­

eM ell 3HaQeHIUI no YMOJIQaHllK): 

I)ECI AH E 

1_e l iq ib 1e_ fo r _ di scc un t BOO l EMJ 
Clistome r i n. bala nce > min bal arce liN D 
cus tomer_in.p ref _type = "MOST FAVORED " AND 
custo mer tn . di sc eligibility : 

ABOI1'1Hble AaHHble 

Oracle no,n;,n:epmIlBaeT HeCKOJIbKO BH,IJ;OB OfJOUllHblX oaliliblx (aTo HeCTpYK­

TypHpos3HHhle ,n;aHHbJe, KOTophle He HHTepnpeTllpYIOTCfl II He o6pafiaTbI ­
B8IOTC$I Oracle) , B TOM '(UlCJle RAW, LONG RA\~ . BF I LE II BLOB. T im ,ll;8HHhlX BF! _E 
xpaHHT HecTpyKTypnpoB8HHhle ,ll;BOn'lHhle ,n;aHHhle B {paiiJrax onepaUIIOH­

BOll CHCTeMhl BHe Gaahl .n;aHHhlX . RAv,' - 3TO TWIT .n;aHHhIX nepeMeHHoii ,1l;JIll­

BbI, nO,ll;06HhlH CllMBOJIhHOMY THIIy .n;aHHbJX VAR CHAR 2 H OTJIIl'larorrJ;rrHCH OT 

Hero TeM, 'qTO YTIIJUIThI Oracle He BhIIIOJIHRIOT IIpeo6pa30BaHIIR CIIMBOJIOB 

IIpii IIepeA8'qe ,ll;aHHhIX TIIII a RAW . 

ROWID 

Oracle IIO,ll;,ll;ep.iKIIBaeT ,ll;B8 co6cTBeHHhIx TIIII8 ,ll;aHHhIx, Rm'IID II URO\liID, 
KOTophIe IICIIOJIh3YIOTCH IlJIH IIpe,ll;CTaBJIeHIIH a,ll;peca CTpOKII B Ta6JIIIue. 

ROWID - 3TO YHIIKaJIhHhIH a,n;pec CTpOKII B cOOTBeTcTBywr:o;err Ta6:rmue, 

8 U Rm~I D - JIOrII'qeCK·aa II03IIUIIH CTPOKII B IIH.n;efw-Ta6.1JIIue ( i ndex-organiz­

ed table. lOT) . Rm~ID TaK.iKe HSJIHeTCH SQL-IIces.n;oHIIMOM. KOTOPhIH MO.iKeT 

IICIIOJIh30B8ThCfl B KOMaH.n;ax SQL. 

REF CURSOR 

T IIII llaHHhIx REF CURSOR II03BOJIHeT 06'haB~'UITh KypcopHhle IIepeMeHHhle, 

KOTophle MoryT IIC IIOJIh30SaThCH co CT8TII'qeCK·IIMII II .n;IIHaMII'qeCKIIMII KO­

MaH.n;aMII SQL .n;JIH pea.1JII3aUIIII 'qpe3BhI'qaHHo rII6KIIx Tpe6oBaHIIH. STOT 

TIIII .n;aHHhIX IIMeeT .n;se pa3HOBII.n;HOCTII: cTporIIII RC r CURSOR II HecTporIIII 

REF CURSOR . H ecTporIIH REF CUR SOR - :;lTO OAIIH II3 HeMHorIIX 1l0CTYIIHhIX BaM 

TIIIIOB .n;aHHhIX co CJIa60H TII II II3aUIIeH. 

PaccMOTpIIM IIpIIMep 06'hflBJIeHIISI cTpororo TIIrra REF ClRSOR (accoUIIIIpyeM 

KypCOpH yIO nepeMeHHYIO C KOHKpeTHoil 3anIIChIO IIpII nOMoIIJ;II aTpII6YTa 

~R OWTYPE ) : 

DECLARE 
TYPE book cata t 1S R;:- F CUR SO R R ETU R ~~ bo c k%Rm~TYP F ; 

bOO k3 U rs_ va r- boo k_d ata_ t: 

Teneph paccMoTpIIM .n;Ba 06'hHBJIeHIIH HecTpororo Tiina RCf CURSO R. B KOTO­

phIX HIIKaKaH KOHKpeTHaH CTpyKTypa He accoUIIIIpyeTcn C pe3YJIhTIIPYIO ­

m;eIl nepeMeHBoll. B 'qeTBepTOll CTpOKe npe.n;CTaSJIeH SYS_REFCURSOR , rrpe.n;­

o n pe.n;eJIeHBhIll HecTporlill TIIII REF CURSOR. 

DECLARE 
TYPE book cata t I S R::F CUR SO R, 
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book_ctlrs_var book_data_t 
book_curs_va r2 SYS_RE FCU RSOR 

Tllmbl AaHHblX AflSl (en ... ViHTepHeT 
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B BepcrUl: Oracle9i Database IIOHBHJIaCb SCTpoeHHaH IIO,ll;,n;ep)lma pa3JIII"'IHbIX 

CBH3aHHhIX C IIHTepHeToM THIIOS ,n;aHHhIX II TeXHOJIOrIlll, B "'IaCTHOCTH XML 

(Extensible Markup Language ~ pacllIHpHeMhIll H3hIR pB3MeTRH) II URI 

(Universal Resource Identifiers ~ YHilBepCaJlb HhIe H,n;eHTIIq:mKaTophI pe ­

CYPCOB) . Oracle IIo,n;,ll;ep)KIISaeT TIIllbI ,ll;aHHbIX, I1CIIOJIb3yeMhIe ,n;JIH pa60ThI 

C ,n;aHHhIMH XML H U RI , a TaRme Cllen;I1a)IbHhIH K.nacc DBUri-REF, K·OTO­

PhIll IIpHMeHHeTCH ,n;JIH ,ll;OCTYIIa K ,n;aHHhIM, xpaHHru;HMCH SHYTPil caMoll 

6a3hI ,n;aHHhIX. Oracle TaK:lKe ITpe,n;OCTaSJIfleT HOBbIll Ha60p THITOS ,n;JIfl xpa ­

BeBHfl BHemHHX H SBYTpeHHHX URI H ,n;ocTyna K HHM H3 6a3hI ,n;aHBhIX. 

THn XMLType rr03S0~'IfleT xpaHHTb S 6a3e ,n;aBBhIX ,ll;aHBhIe XML H o6pa­

ru;aTbCfl R HHM C 3anpocaMH npil nOMOrn;H TaRHX Q1YHRIJ;HH. RaR SYSjMLGEN, 
H 118ReTa DB MS_XM LGEN. OH TaRme n03BOJUleT Hcno.nb30BaTb onepaTophl fl3hl ­

Ra SQL ,n;JUI BhlllOJIHeBHR nOHCRB llpH IlOMOrn;H R3hlRB X P ath. 

CB5IaaHBhle C URI THIIhI ,n;aBBhlX, TaRHe RaR URIType H HttpURIType, 

BXO,n;flT B HepapXHIO 06'beRTBhlX THITOB. OHH MoryT HCIIOJIb30B8TbCfl ,n;JIfl 

xpaBeHHfl URL-a,n;pecoB SBemBHX se6-cTpaBHu H cpall.'IOS, a TaRme ,n;JIfl 

CChIJIOK Ha AaHHhIe, xpaHflru;HeCfl SHyTpH 6a3hI AaHHhIX . 

T...,nbl AaHHblX «Any» 

06hI"'IHO llepeA IIporpaMMHCTOM CTOHT BIlOJIHe ROHRpeTHaH aaAa"'la C meCT­

RO aaAaHHhIMH Tpe6osaHHHMil. Ho CJIY"'IaeTCfl II TaR, "'ITO Heo6xOAHMO Ha­

I1HCaTb Be"'lTO o6rn;ee, AJIH IIIl1:pORoro npHMeBeBH5I. B TaRHX CJIyqa5IX y,n;o6-

BO HCIIOJIb30SaTb THIIhl ,n;aBBbIX .Any ». 

THIIbI ~Any» IIOHBH.JIHCb S sepCHH Oracle9i Database Release 1. OHH 3HaqH­

TeJIbHO OT.JIH"'IaIOTCH OT JII06bIX APyrHx THIlOB AaHHbIX, AOCTYllHbIX B Oracle. 

3TH THllhl Il03BO.JIRIOT ,n;HHaMH"'IeCRH HHRBncy.TlHpOB8Tb OIlHcaHHH THnoB, 

3R3eMIIJIHphl ,n;aHHblx H Ha60pbI 3R3eMII.JIRpOB ,n;aHHhlx JlI060ro APyroro TH­

lla SQL , a TaRme 06parn;aTbCH K TaKHM 06'beRTaM. BhI MomeTe HCllOJIb30-

BaTb 3TH THIIbI (H MeTOAbI, OIIpeAe.JIeHHble AJIH HHX RaK A.JIH 06'beRTHbI X TH­

IlOS), H arrpHMep AJIfl onpeAe.JIeHIIH THna AaHHbIX, xpaHHrn;HXCH B HeROTO­

pOll BJIOJKeBHOll Ta6JIHue , 6ea 06parn;eHHfl K peaJIbBOMY 06'b5IBJIeBHIO THIIa 

,n;aBBOll Ta6JIIfUhl . 

rpyrrna TIillOB ,n;aHBhlX ~Any » BRJIIO"'IaeT B ce6fl AnyType, A nyData H Any­

DataSet. 

06b5lBIleHllle npOrpaMMHblX AaHHblX 

EaR yme rOBopHJIOCb, IIpeJK,n;e "'IeM 06parn;aTbCR K rrepeMeBHOll [VIH ROB ­

cTaHTe, Beo6xo,n;HMO ee 06'bHSIITb (e,n;HHCTBeHHbIM I1CR)IIO"'IeHHeM H3 3Toro 

npaSH.JIa HSJIHIOTCH I1HAeKCHble IIepeMeHHble UHR~'10B r OR. ) Bce 06'b.l1BJIe­

H H H AOJIiKHhI 6hITb CAe.JIaHhI S paaAe.JIe 06'bHSJIeHHll aHOHHMHoro 6JIOKa, 
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npo:o;e,ll;yphI, <PYHKD;HH, Tpnrrepa, TeJI8 Il8KeT8 I1JUI TeJIU 06'heKTHOro TllI1U. 

B PL/ SQL BbI MO:IKeTe Ofi'h5IBllTb MHO.IKeCTBO THIIOD A8HHbIX Ii CTpyKTyp 
,!J;8HHhlX, BKJHO"l{aH nepeMeHHhle, KOHCTaHTbl, nOJIb30BaTeJIbCKHe TIIIIhl 

TYPE (a 8 n pllMep, ,lJ; JIfl KOJIJIeKUllllllJII1 3amlcn) II HCKJIlOtfeHllfl. B STOM pa3-

,n;eJIe 6Y,1I.eT paCCRU38HO 06 Ofi'hflBJIeHllIl nepeMeB HbIX II KOHCT 8BT. 

06bHBneHL1e nepeMeHHblx 

TIpw Ofi'bHBJIeHHIi rrepeMeHHoH PL/ SQL Bhl.n:emleT IIUMHTh AJIH 3H8'lleHHH 

nepeMeHHoH II npHCB8WBueT STOMY XpaHIIJIllW;Y IIMH, IICrrOJIb3yn KOTopoe 

8 b! CMo:aceTe I13BJIeK8Tb H H3MeHSITh ,!l;8HHOe 3HaQeHile. B Ofi'bJIBJIeBIUI T8K ­

.IKe YK83bJBaeTCfl TllII ,1I;8 B HhlX rrepeMeHHoH, KOTOPhlH 6YAeT llCD OJIb30B8B 

,lJ;JIfl nposepKII KoppeKTBOCTII 3HaQeHIIU, II PIiCB8UBaeMbIX nepeMeHHoiL 

.u:JHI 06'bHBJIeHHH HCIIOJIb3yeTcH CJIe.n;yKlw;aH CllHTaKCll"lleCKaH KOHCTPYK­

D;Hfl: 

li~R nmjWHHblX [ NOT NUL L] [3HJ'ieHi1e_ I7C_ YMOfl'{GHIW ] ; 

r.n;e I-tMfi - STO llMfl 06'bflB~'IfleMOH nepeMeHHOH H~'IH ROHCTSHTbl, a Tl-tnj/8H.I-!hlX­

STO THn HJIH rro.n;THrr 3HfPleHHH, ROTopble MoryT npHCBaHBaThC.H STOH rrepe­

MeHHoH. BIOIlO"lIeHHe B 06'b.HBJIeHHe Bblpa*eHH}I NOT NU _L 03Ha"llaeT, "liTO ec­

JIH B Ko.n;e 6y.n;eT npe.n;npHH}lTa nonbITKa npHCBoeHHH BarneH rrepeMeHHOH 

3Ha"lleHll}l NULL, TO Oracle llHHIJ;HHpyeT llCKJIIO"lIeHlle. BblpaiKeHHe [3H84f­

Hue no YMOJl4cum,(J] n03BOJIHeT HHHIJ;H8JUI3HpOBaTh rrepeMeHHYKl; OHO He06H-

3aTeJIbHO .n;JIfl Bcex 06'hflBJIeHHH, R pOMe 06'hflBJIeHHH ROB CTaBT. 

PaCCMOTpHM rrpHMep 06'hHBJIeHHH nepeMeHHbIX pa3Jm"llHhIX THrrOB .n;aHHhIX: 

D[Ci AR [ 

Il peeToe 06M1BJleHf1e 'H1e;lCBe~ llepe MeHHO v 

l_to t al_cou r t NUM Bt H: 

-- 06h>l R;l €HVe ~ l1cna o<py - n>l € ltoro nc COT~ X (ueHT08): 

I_dollar_amount NUMBt H ( 10. 2): 

-- OTneJl hHar nep€M€HHa>l naT ~ , co 3Ha ~ €HV;€M no yMO Jl 4a Hl-l IO 

-- "np>1 MO cev4ac ", KOTOpa>1 

l _ ri ght_now DAT E NOT NUl l 

'Ie Moa::eT 6 tH b NU LL 
DEFAUU SY SOATE: 

-- ~ cnO Jl !J30sa ll l1e ore paTopa npI1CSa VS81 11>1 }::,Jl >1 yK83a l ll1 >1 

-- SHa ~ e HVI >1 nc VMOJ4a-lVlIC 

I ""avc r it€ f lavo r VARC IIAR?( 1CO) I\ny tr i~g wi H choco l ate, actual l y' 

-- [,Byx8lal l lioe OO lJi' BJe l ll1e aCCOllViil l l1B 100 MilCCIo1Ba 

- - CHa ~ a ,la Ta61lWlH ~ ii Hm 

TYPE lis t o f books t IS TABL E OF bcck%ROWTYPE INDEX BY 5INARY I NTEG:::R, 

-- 3aTe M TO" KOHKpeT Hol i1 CIlI1CCK, KOTCPblii 6VJlei 

-- o6pa6a TblS8TbCll S M ilHa M 6no<€ : 

oreilly_oracle_boo ks list_cf_books_t : 

.u:JIH 3a.n;aHHH 3Ha"lleHHH no YMOJI"lIaHHKl K,J[IO"lIeBOe C~'IOBO OC[=flU LT H orrepa­

TOp npHCBaHBaHHH SKBHBaJIeHTbl H B3aHM03aMeHHeMbl. "LITO JRe CJIe.n;yeT 
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I1CnOJIh30BaTh? .H npe.n;nOqIlTalO I1CnOJIh30BaTh On epaTOp npHCBaHBaHHH 

( :=) ,ll;JIH YKa3aHHH 3Ha"<leHIIH no YMOJI"<I aHillO ,ll;JIH KOHCTaHT, a K·JIIO"<IeBOe 

CJIOBO D[FAU_T - ,ll;JIH nepeMeHHhIX . ,lJ;JIH KOHCTaHT npIlCBaHBaeMoe 3Haqe­

BIfe B .n;eHcTBHTeJIhHocTIf flBJIfleTCfl He 3Ha"<leBileM n o YMOJI"<Ia B IfIO, a IfCXO,ll; ­

BhIM ( If BeIf3MeB HhIM) 3Ha"<leHIfeM, IIO<>TOMY IfCIIOJIh30BaHHe DEFAULT Ka­

)KeTCfl MBe BeYMecTHhlM. 

06bHBneH~e KOHCTaHT 

CYITteCTByeT Bcero ,ll;BB OTJIH"<IHfl B Ofi'hflBJIeHIIflX nepeMeBBhlx II KOBCT8BT : 

Ofi'hHBJIeHIIe KOBCTaHThI BKJIIO"<I8eT B cefiH KJIIO"<IeBOe CJlOBO CONSTANT, II B BeM 

ofiH3aTeJIhH O YKa3hlBaeTcH 3BaqeBile IIO yMOJI"<IaBHIO (KoTopoe Ha caMOM 

,ll;eJIe HBJUl eTCH Be 31-i84eUl1e14 no y140fJ'1'8I!I-JIO , a eAI1h'C T BeUI-iO B03MQ)i(!-I!i14 3HaqeHII­

eM) . CIIHTaKCHC Ofi'hHBJIeHHH KOHCTaHThI fiy.n;eT TaKHM: 

3HaqeHile KOHCTaHThI 3a,ll;aeTCH B MOMeHT Ofi'hHBJIeHIIH II BlIOCJIe,ll;CTBIIII He 

MO)KeT fihlTh If3MeHeB O. 

PaCCMOTpIIM HeCK OJIhKO npHMepOB 06'bflBJIeHHfl KOHCTaHT: 

DEClARE 
-- 18KYIl1 L1fi r o.r:1: 3TO 3-10 Y8H118 -Ie 113Me-lf1TC~ EI Te 4 8H~e ceaHca 

l _Cl rr_yea r CQrlSTANT PLS_ItITEG::R 
TO_NUMBER (TO_CHAR (SYSDATE, " YYYY " » , 

~1 cnOIlb30 Ei a H l1 e KnJ ~ eBo ro CIlOBa DEFAULT 
l_a l tllO r CONSTA~n VARC HAR2( l eD) DEFAJLT "Bill Pr i byl ": 

-- 06M1B ,leH v51 06h8KTHo r o TI1na <aK KC -ICTaHT !:l 

-- KCHGTaHn He 055'3a-l!:l 6b1Tb G<anq}H :lMI1 ! 

I_Sleven CO NSTMT person_cl 
person_ot ( ' HUMM1', 'S t even =-eue rstein" 175 , "D9 - 23- 1958') , 

ECJIII He YK83aHO H Hoe , TO IIHqlOpMaU;IIH, npH BO,ll;IIM8H B nOCJIe,ll;YIOIII;IIX 

pa3,ll;e:rwx I'."'laBhl ,ll;JIH n epeMeHHhIX, CIrpaBe,ll;JIIIBa H ,ll;JIH KOHCTaHT. 

06bHBl1eH"H c np"BH3KO';; 

IIpHBH3Ka THna lla HHhlX 03Ha"<l aeT, "<ITO BhI YIW3hIBaeTe KOMnIIJIHTOPY PL/ 

SQL Ha Heofixo.n;I1MOCTh Ha3HaqeHIIH THna ,ll;aHHhIX nepeMeHHoH Ha OCBOBe 

Tilna ,ll;aHHhIX Y)Ke onpe,ll;eJIeHHOH CTpyKTYPhl .n;aHHhIX: IlPYI'OH nepeMeH­

H OH PL/ SQL, npe,ll;OnpelleJIeHBOI'O Tilna I1JIH nO,ll;TIIna, Ta6JIIIIJ;hl fia3hl ,ll;aH­

BhlX HJIIi KaKorO -TO cToJIfiu;a TafiJIIf U;hl. PL/ SQL rroll.n;epm:HBaeT ,ll;Be pa3HO ­

BH,ll;HOCTII npHBfl3KH : 

C1Wl lJ1PIWJl npUBJl31W 

llcrroJIh3YHTe aTpIIfiYT 'i(TYPE .n;JIfl onpe,ll;eJIeBIIfl nepeMeHB oH HB OCHOBe 

CTOJIfiU8 T8fiJIHII;hl IIJIH KaKOH -TO .n;PyroH CKaJIflpBOH nepeMeHHOH PL/ 

SQL. 
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JIpU6Jl3/CU If 3unucu 

llCIIOJIb3yiiTe 8TPIf6YT %ROWTYPE ,lI;JIfl onpe,ll;eJIeHIUI 38IIliCH aB OCHOBe 

Ta6JIIlD;bI HJIH npe,ll;onpe,lJ;eJIeHBOrO flBHor o Kypcopa PLjSQL. 

CWHTaKcIic 06'hflBJIeHIUI TIiII8 .n;UHHhIX C npIiBR3KOH 6y.n;eT T8KIiM: 

J1/.1fi ne081.l8HHoi1 ilTpM6ynHYPE [H8c6n3 ,JTenhHOe r:OIJCil3I1BRHU8 

$h'::i'J8HI19 nc YMo;;4a ,'-liw] 

MWi ne081.18HI10i1 j.jl.Hi TJ6nULIbl I I11Afi Kypcopa%ROI~TYP E [11806fi3RT8f1 bHCe n0I1CB6J1B3r-H!8 

3Ha'<8h'I1R no y .... on '< 2r·um ] , 

r,ll;e I1MfcnepeM!:3HHOH - 3TO IlMH 06'hflBJIHeMOH: nepeMeHHoH, a a Tpl1(jYT - 3TO 

liMJI 06'bflBJIeBHOll paHee nepeMeHHOH PL/SQL HJIIi )J(e YK838HlIe cToJI6na 
TaGJIIiUhl 8 lPOpMUTe ~Ta6miI:I;a .CTOJI6eu» . 

IIpIIBe.n;eM npIiMep rrplfBJI3KII nepeMeHBofi It CTOJl6:o;y Ta6.:rmn:;hl 6aahl ,n;8B­
HbIX: 

Tenepb paccMOTpHM npliMep npIIBJI3KH aarrHCll K RYpCOpy: 

l) t CLAH t 
CURS OR book cu r IS 

SELEcr altho r , title FHOM book, 
1 book book cu r%RO~~lYP t ; 

CCbIJIKa Ba rrpHBfl3KY BbI<JllcnneTCfl rrpH KOMIIllJIflD;HH, 'ITO Be YBeJIWUIB8-

eT BpeMeHII BhIIIOJIHeHIIH rrporp8MMbI. IIpHBH3K8 yCT8HaBJIllBaeT 3aBllCH­

MOCTh Mem,a;y KO,a;OM II SJIeMeHTOM, K ROTOPOMY BhInOJIHfleTCfl rrpllBfl3Ka 

(Ta6JIlln;eH, KypCOpOM HJIll naKeTOM, co,n;epmam;llM nepeMeHHyIO, Ha ROTO­

pyIO CChIJIaeTCfl 06'h.flBJIeHIIe TIIrra). ITPll I13MeHeHllll TaKoro 3JIeMeHTa 

npllBH3aHHbIH R HeMy K O,n; rrOMeqaeTCH RaK I NVALID . ITPll IIOBTOPHOH ROM­

II llJIflUllll npllBfl3R8 6y,n;eT BOCCTaHOBJIeHa. TaR 'ITO KO,n; Bcer,n;a 6y,n;eT COOT­

BeTCTBOBaTh TeKyru;eMy COCTO.flHIIIO SJIeMeHTa. 

YnpaBllSllOl1.Il-1e OnepaTOpbl 

B PL/ SQL cyrn;ecTByeT ,n;Ba BII,n;a ynpaBJIflIOrn;llX orrepaTopOB: YCJIOBHbIe 

orrepaTopbI II onepaTOPbI nepexo,n;a. ¥CJIOBHbIe orrepaTOPbI, HanpaBJl.flIO ­

rn;lle rrOTOR BhlIIOJIHeHllH B onpe,n;eJIeHHyIO TOqKY rrporp8MMbI B 3aBIICIIMO­

CTll OT HeKOToporo YCJIOBII.fl, Heo6xo,n;I1MbI npaRTIIqeCKII B Ram,n;OM £ppar­

MeHTe C03,a;aBaeMoro Ko,a;a. K TaKilM OIIepaTopaM OTBOCflTcn IF-THEN-ELSE 
II CASE (orrepaTopbI CASE ,a;ocTyrrBbI B Bepcllflx Oracle9i Database II Oracle 

Database 109). CJIe,a;yeT OT.7JIIqaTh orrepaTopbI CASE OT BbIpameHIIH CASE . 
BhIp8meHIIe CASE B HeRoTopbIX CJIyq8flX BrrOJIHe MomeT 38.MeHllTh C060H 

orrepaTopbI IF I1JIII CASE. Cym;ecTBe HHo peme HCDOJIh3yeTcfl oDepaTop 6e3-

YCJIOBBOrO rrepexo,a;a GOlD HJIII flBHoe YKa3aBHe Ha Heo6xo,a;HMOCTh (tHIITle­

rO-He -,a;eJI8Tho> C DOMOru;hIO orrepaTopa ~1IL L. 
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OnepaTOpbl IF 

O n epaTOp IF n03BOJIfleT HCn OJIb30BaTb B nporpaMMax YCJIOBHYro JIOrHKY. 

O n epaTopbI I F 6bIBaroT Tpex BH,1);OB ( Ta6JI. 1.4). 

Ta6_'lUu,a 1.4. TunbL onepamopo(J IF 

Tun onepaTopa IF OnuC8Hue 

I F ysnCBJ1e rHI:: N 
EN D F ; 

I F VSnGBi1e THEN 
ELSE 
END I F, 

I F j/cJlcBi1el THEN 

IIpOCTeHIIIaH cPopMa onepaTopa IF. YCJIOBHe, YKa3ftHHoe Me­

:m,l:lY I F H THEN , onpe,l:leJUleT, .n;OJI:mHO ,IH 6b1Tb BblnO.'IHeHO 

MHO:mecTBO onepaTopoB, Haxo.n;.H~eec.H Me:m.n;y rll EN H I::N I) U: . 
ECJIH YCJIOBHe BbltIHCJIeHO KaK I-ALS E: , TO KO):t He BblnOJIH.HeTC.H. 

,ll;8HHft.H KOHCTPYKl.{HH pea.llH3yeT JIOrHKY .HJIH-H}IH •• BbI­

tIHCJIneTC.H YCJIOBHe, YK83aHHoe Me:m.n:y I F H THE fl, H BblIIOJIHH­

eTe.H ¢parMeHT Ko.n;a, pacIIo:IO:meHHblH Me:m.n;y TH EN H EI.S E, 
H :IH cPparMeHT KOAa, pacnOJIo:meHHblH Me:m)'W ELSE H END I F. 
BCer,lJ;H BblnOJIH5IeTCH TO.lIbKO O,lJ;HH H3 (lllHlrMeHToB KO,l:l<l. 

IIOCJIe.n;HHH H Hlm60JIee CJIo:mHaH cPOPM<l oIIepaTopa I F. ,ll;eH-

rI STF ycnoRue? T ll r~~ fITBHe BblOHpaeTC.H Hi! OCHOBe Ol.{eHKH p.H.n;a B3aHM HO HCKJHO-

el.SE 

:::ND IF, 

tIi!Kl~HX YCJIOBHH, H BblnOJIH.HeTC.H COOTBeTfITByKl~ee MHO­

:meCTBO HCnOJIHHeMbIX onepaTopOB. ECJIH BbI nHIlIeTe IIo):to6-

H ble OIIepaTOPbl B BepelU1 Orade9i Dat abase Release 1 n BbI­

me, TO IIO):tYMfti-iTe 0 TOM, tIT06b1 HCIIOJIh30BaTh BMeCTO HHX 

nOUCI-C06bte orrepaTopbl Bhl60pa CAS E. 

OnepaTOpbl1ll BblpalKeHIIIR CASE 

OnepaTOp CAS [ n03BOJUleT Bhl6paTh ,1l;JIH HCIIOJIHeHHH O,o:Hy H3 HeCKOJIhKHX 

IlOCJIe,o:oB8TeJIbHOCTeH onepaTopoB. Ollep8TophI CAS[ nOHBHJIHCb B CTaH ­

,o:apTe SQL Y)Ke B 1992 ro,1);Y. H O Oracle SQL CT8JI nOAD;ep)KHBaTb CASE TOJIb­

K O B BepcIfIf Oracle8i Database, a PLjSQL H e n O,1);,o:ep)KIfBaJI CA SE BnJIOTb,1);O 

BepcHH Oracle9i Database Release 1. H atIIfHaJI C :nOH BepCIfIf PLj SQL no,o: ­

,o:ep)KHBaeT CJIe,o:yIOID;Ife BH,o:hl onepaTopoB CA SE: 

IIpocmoii onepamop CASE 

CT8BIfT B COOTBeTCTBIfe Ka)K,1l;OH IIOCJIe,o:OBaTeJlhHOCTH onepaTopOB PLj 

SQL HeKOTopoe 3HaqeHHe. BbI6IfpaeT IIOCJIe,1l;OBaTeJIhHOCTb onepaTopOB 

,1l;JIH BhlllOJIHeHHH Ha OCHOBe BhIQHCJIeHllJI BhlpaJKeHIfH, B03Bparn;arorn;e­

ro O,1);BO H3 TaKHX 3HaQeBHH. 

IIoucKo6blU onf?pamop CASE 

Bhl611paeT IIOCJIe,o:OB8TeJIbHOCTb onep8TopOB ,1l;JIH BhlnOJIHeBIfH Ha OCHO ­

Be BhI-qIfCJIeHHfl CIIHCKa JIOrHlIeCR HX YCJIOBHH. BhID OJIHfleTCn nOCJIe,1l;O ­

BaTeJIbBOCTb onepaTopOB, COOTBeTcTByroruRn nepBOMY YCJIOBIfIO, Bhl­

QHCJIeBHOMY KaK TRL E. 

B ,1l;onOJIHeHlle K onepaTopaM CAS E PLj SQL no,o:,a;ep)KHB8eT T8KJKe Bhlp8JKe­

BHa CAS E. 110 £popMe BhIpa)KeBHe CASE OQeHb noxome Ha oIIepaTOp CAS E. OHO 

n03BOJIHeT BbI6p8Tb H3 MHomeCTB8 BhIp8)KeH IfH TO BhlpaJKeHHe, KOTopoe 

,o:OJIJKHO 6hlTb BhlQllCJIeHO. Pe3YJIhTaTOM BhIpaJKeHHH CAS[ HBJIHeTCH HeRO -
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Topoe 3HaQeHH e, B TO BpeMH K3K peayJIbT3TOM onepaTopa CAS[ HBJIHeTCH 

IiCIIOJIHeHWe IIOCJIe,n;OBaTeJIbHOCTlf onepaTopoB PL/ SQL. 

npOCTO<1 onepaTOp CASE 
IlpocToH onepaTop CASE n03BOJ!fleT aa DeHOBe BbI'<JIICJIeHIUl peaYJIbT3TOB He­

ROToporo BhIpameHlln BbI6paTb O;J;Hy IT3 aeCROJIhRHX IIoc.rre,Il;OB8TeJIbHOcTefi: 

orrepaTopOB P L j SQL )J;JUl HCIIO.1IHeHIU1. IIpHse,n:eM rrpilMep npOCToro onepa­
Topa CASE, B ROTOPOM ,!l;JIH Bhl60pa Hy»WOI'O 8JIrOpllTM3 Bhl"lIlCJIeHII a 60Hyca 

I1CIIOJIb3yeTcH 8 H aJIH3 ,ll;OJlmHOCTIl COTPY!1:H H K·OB ( n epeMeHHaa employee t Y ::le) : 

CAS E ernplovee_lype 
WIIrN 'S' TI IrN 

awa -d_ sa 1a ry _bonus (eMp l oyee _id) , 
WII [N . II" THE N 

a\~ a ' d hou r ly bonus(erlployee id) , 
WHEtl 'C ' THEN 

awa ' d comrn i ssloned_bon us (81lpl oyee _ld ) , 
I:: LSI:: 

HAISt inval i d_employee_type; 
EN D CASE; 

PaCCMOTpeHHbIH onepaTOp CASE COAep.lKlIT nBaoe BbIpameHlle ELSE , OAHaKO 

B 06~eM cJIyTl8e OHO He flBJIfleTCfl 06H38TeJIhHbIM. ECJIH BbIp8meH lle ELSE 
flBHO He YRa3aao, TO PL/ SQL BenBBO llCnOJIh3yeT TaRYIO KOBCTPYKUlllO: 

ELSE 
RAISE CAS E_NOT_ ::OU ND ; 

nOI1CKOBb'<1 onepaTOp CASE 
TIOllCIWBbIH OllepaTOp CIIS[ BhFIHCJIfleT Cll llCOK JIorll"<leCR.llX BhI pa?KeHllH 

II, HaHAfl BhlpaJKeHHe, paBHoe TRue, BbIllOJIHfleT COOTBeTCTBYIO~YIO eMY 

nOCJIeAOBaTeJIbHOCTb onepaTopOB. q;,aKTll"<leCKH nOHCKOBbIH onepaTop CAS E 
SKBllBaJIeHTeH onepaTopy CASE TRUE 113 npeAhlAyruero pa3AeJIa. IIpHBeAeM 

npHMep nOHCKOBoro o n epaTopa CASE : 

CASt 
wHEN salary )= 10000 AtlD sa lary <=200CC THE~j 

gi ve_bonus(enployee_id, 15r,0); 
WI I[ N salarv > ?OO()O t,ND sala ry <= 400r,0 TII [ N 

Qi ve_bonus(enployee_id , l OCO); 
WI IrN salary> 40000 TH EN 

Qive_bonus(enployee_id, 50C) 
ELSE 

give bonus(er1ployee id, 0) 
EtHl CAS E; 

III<1Kllbl B PL/SQL 
P L / SQL nOAAepJKHBaeT TpH BHAa UHKJIOB, 06eCIIe"<lH Saa TeM caMbIM B03-

MomHOCTh C03AaHllfl OllTHMaJIhHOrO KOAa AJIH perneHllfl JII060H K OHKpeT-
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HOll aUAU"IH. B 60JIbIIIllHCTBe CJIY"IaeB, Tpe6YfOIIJ;HX llCrrOJIb30BaHHH IJ;IlR­

JIa, npHMeHIlMa JIfOGaH 113 IJ;IlRJIH"IeCRllX ROHCTPYKUHiL OAHaRO BhIGOp He 

caMOH YAa"lHOH AJIfl KOHRpeTHoro CJIY"IaH ROHCTPYRUHH Mo)KeT rrOBJIe"lb aa 

coGon Hanllcaalle MHomeCTBa AOnOJIHHTeJIbHhIX CTPOK ROAa. B HTore nOJIY­

tfHBIIIHHCfl MOAYJIb GYAeT CJIomaee AJIfl BocnpHflTHfl H AaJIbBeHiliero co­

n pOBo)K)1;eHIHI. 

"llTo6hI rrOKaaUTb, RUR pU3BhIe Bll)1;hI UllKJIOB no-pU3HOMY peIlIUIOT rrOCTaB ­

JIeHHyIO nepeA HllMH aU)1;U"Iy, paccMOTpHM )1;UJIee Tpll Tllna IJ;HRJIOB. B Ram­

.n;OM CJIy'llae rrpoIJ;e)1;ypa BbI3hIBaeT disp l ay-t ot a l _sales AJIH RamAoro rOAa, 

H OMep ROToporo HaxoAllTcfl B AHarra30He MeJKAY Ha"laJIbHblM II ROHe"lHhIM 

3Ha'lleHlleM apryMeHTa. 

O'lleBH)1;HO , B pacCMoTpeHHhIx rrpllMepux IJ;HRJI FOR TpeGyeT HaHMeHbiliero 

oG'beMa KOAa . Ho HcrrOJIb30BaHHe .n;aHHoro Tllna IJ;HK JIa B03MOJKHO J[Hilib 

nOTOMY, "ITO 3apaHee H3BeCTHO, "ITO TeJIO IJ;HRJIa Gy.n;eT BblrrOJIHHTbCH onpe ­

.n;eJIeH HOe ROJIH"IeCTBO pa3. Bo MHOJKeCTBe )1;pyrHx CJIY'llaeB KOJIH"IeCTBO 

npOXOAOB IJ;HRJIa )1;OJIJKHO 6hITb rrepeMeHHhIM, TUR "ITO npllMeHeHHe UllRJIU 

rOR GYAeT HeB03MOJKHO. 

npOCToiillli'lKll 

IIpoCTOH nHKJI HU3hIBueTCfl npocThIM, nOTOMY ~JTO OB Hu~mBBeTCfl npocTo 

CO CJIOBB LOOF H aaKUHtfHBaeTCfl onepaTopoM END LOOF . II;HKJI aaBepmaeTcfl 

npH BhInOJIHeHHH BHyTpH IJ;HRJIU orrepuTopu EXIT, EXIT WH EN HJIH RETURN 
(HJIll eCJIH BHyTpll IJ;HRJIU HHHIJ;llllpOBaHo HCKJIIO"IeHHe): 

PROC FDUR E disp l ay multi ple yea r s 
s t a ,t yea r i ll H~ PLS HHEGE R 

,end_yea r _i n IN PLS_H1EGEn 

TS 
1 CLrrent year PLS I NTeGER 

BEGIN 
LOOP 

start yea r in, 

EXIT WHEN 13 u r ~ent_ye ar > end _'lear_ir 
c isplay _ tota i_sales (l_C u r r-er t_ 'lea r) , 
l_current_yea r = l_curren t -,/ear + 1, 

rND l OOP; 
END di spl ay_multiple_years; 

lIi'1Kfl FOR 
Oracle nO,l.l;,l.l;epJKllBUeT UHKJIhI l OR co C"IeT'llilROM II C RypCOpOM. ,UJIH UllRJIa 

FOR eo C'lleT'llIlKOM BhI YRu3hIBaeTe Ha"lUJIbHOe II KOHe'llHOe IJ;eJIhIe 3H8"1e­

H HH, U Bce OCTUJIbH Oe 3U Bac .n;eJIUeT PLj SQL: rrpOXO)1;IlT Bee 3Ha"leHHH 

BHyTpll 3U,l.l;UHHOro ,l.l;Hana30Ha H 3UBepiliaeT IJ;IlRJI: 

I'HOC EDUH E d i sp J a y_mu I t i pi e-yea rs 
s t a , t _yea r i ll n~ PI S nnf GrR 

,end yea r in It~ PLS I NEG ER 
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IS 
BEGI N 

I- OH l_cu r re rt_ye,)r I N sta rt _yea r _in 
100f' 

c isp l ay _ to t al_sales ( l_C u r ren t _ 'lea r ) , 
END LOOP: 

EtW displ aY_lfiu lliple years, 

inasa 1. Bse.QeHltle B PL/SQL 

II;HRJI FOR C KypcOpOM HMeeT T8KYlO me 6aaoBYIO CTpyKTyPY, TOJIhRO B 1l8n ­

HOM c,nyqae BMeCTO YKaaaHHH BepXHeii IT HHmHeii rpaHIID; u;eJIOqIICJIeHHO­

ro ,n; ll8 rraaOHa CJIe,n;yeT RBBO aa,n;aTh KypCOp IVIII llCIIOJIh30B8Th o n epaTop 

SELECT: 

I' ROC EDUR [ d i sp 1 a y _mu 1 t i p i B_ yea r s 
sta rt_vea ,_i n IN PLS_INTEGER 

,end _yea r_in IN PLS_I NE GER 

IS 
BEGHJ 

FOR 1 cur rer t year TN ( 
SELECT ' FROM sales_data 

WHI::HI:: yea r Il t: H~ tI:: N s t a rt_yea r _in Mil) end_YBG (_in) 

1001' 
-- Tenep i-> 3Ta npClleny pa npl1 HviMa8T 3anVCI-., H8m>HC 

06b~ Bre H ~Y~ K3K sales_da t a%ROWTYPE. 
Cisp la y _to t al _sales (1_C u r r-ent_ yea r) , 

END LOOP ; 
EN D displav_multip le_vears; 

UI1KJl WHILE 
UllKJI \'iH ILE o-qeHb n OXO)K H3 npOCTOH aHKJI . Ero KJIIO-qeBhIM OTJIHt.IHeM flB­

JIJIeTCfl TO, TITO IJ;HK JI \I,'HI LE npOBepneT YCJIOBHe 31lBepmeHHn ;:1;0 BhlDOJIHe­

HHR TeJI3 UHRJIIl. CJIe;:l;OB3TeJIhHO , Te~'10 IJ;HRJI3 MO)KeT He 6WTh BWTIOJIHeHO 

HH P33Y: 

PR OCEDUR E disp la y multi ple yea r s 
s t 3 r t_ye3,_in I N I'l S_ UHEGER 

,e nd _yea r _ in IN I'lS_l N I t GEH 

IS 
l _Clrrent_year PlS_INT:G EH " s t 3 ( t_yea,_in , 

6EGI N 
~iH ILE ( l _cw re nl _ye a r (= end_year _in) 
l OOP 

ctsp la y to ta l sales (l cu rrent yea r ) , 
13ur rent_ yeo ( " l_cur r-en t_ye3r + 1, 

I:: NIJ LOO I'; 
END di splav_rn ul Up le_years; 
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06pa6oTKa IiICKllI04eHIiIL1 

B fl3bIRe PL/SQL OllHf6RH JIIofioro pO,ll;a TpaRTYIOTCfl RaK UCK.lUO'leHUJl -

ae[llTaTHbIe CIITyaUHH ,Il;JIfl Ba[lleii rrporpaMMbl. lIcK.mOtIeaHn MOrYT 6blTh 

CJIe,ll;YIOrn;IIX BH,Il;OB: 

• O[llHfiKa, IIHHUHHpOBaHHan CHCTeMOH (aanpHMep, «He,ll;OCTaTO"llHO na-

MflTH» mIH «nOBTOpeHHe 3HatIeBHH B HH)J;eRCe»). 

• O[llHfiRa. BhI3BaHHaa )J;ellCTBH5IMH nOJIh30BaTeJI5I . 

• IIpe,ll;YIIpem)J;eH[le, BhI)J;aBaeMOe rrOJIb30BaTeJIIO IIpHJIOmeH[leM. 

PL/ SQL rrepeXBaTblBaeT OnmfiKII [I pear[lPyeT Ha HHX, HcnOJIb3YH MeXa­

H [l3M ofipa6oTtI[lROB [lCRJIIO"lIeHHll. Ofipa6oT"lI[lRH HCRJIIO"lIeHHH n03BOJIRIOT 

aRRypUTHO OT,Il;eJIIITb KO)J; OfiPUOoTKH O[llIIOoK OT IICrrOJIHHeMhIX OrrepaTO­

pOB. ,I(JI5I ofipafioTRH O[llIIfiOR IICrrOJIbayeTcH COfihITHHHUH MO,lJ;e~'1b HcnOJIHe­

HIIH RO,lJ;a, a He JIIIHeHHaH. ,I(pyrllMH CJIOBaMH, BHe 3aBIICilMOCTH OT Toro, 

r)J;e fibIJIO IIHHUHIIpoBaao IICKJIIOtIeaHe, OHO 6Y,ll;eT ofipafioTaao O)J;HllM II TeM 

me ofipa60TtIHKoM IICRJIIO"lIeaHH B pa3)J;eJIe IICKJIIOtIeallH. 

IIpII B03HIIKaOBeHIIII o[llilfiKII B PL/ SQL, fiY,ll;b TO CIICTeMaafl o[llllfiKa IIJIII 

o[llllfiRa rrpllJIOmeallH, IIHllullllpyeTcH HCKJIIOTleHIIe. OfipafioTKa B llCrrOJI­

HReMOM pa3,lJ;eJIe TeKyrn;ero PL/ SQL-fiJIOKa rrpeKp arn;aeTcR, H ynpUSJleHlle 

nepe,lJ;aeTC5I B OT,Il;eJIbHhIH pa3,lJ;eJI HCKJIIO"lIeHIIH TeKyrn;ero fi.T[ORU (eCJIH Ta­

KOU: cyrn;ecTByeT) ,l.l;JIH o6pa6oTKH llCKJIH)qeHIIH. nOCJIe aaBepIIIeHIIH o6pa ­

fiOTKH HCKJIlOtIeHHH BepHYTbCH B STOT fiJIOK HeB03MomHO. YrrpaBJIeHHe rre­

pe)J;aeTcn B pO,ll;llTeJIhCKIIH fi.1IOR (eC.1Ill OB cymecTByeT). 

,I(.1In Toro qTofibI HCRJlIOtIeHHe MOrJIO fihITb HHHuHllpoBaHo II~'III ofipafioTa­

ao. oao ,Il;OJImao fiblTb orrpe,ll;eJleao. B Oracle npe,ll;orrpe,ll;e .. 'IeHhI TblCfltIH IIC­

KJIIOTleHIIH, npII STOM fiOJIb[llHHCTBY H3 HIIX conOCTUB .. 'IeHbl HOMepa II coofi­

rn;eHHH . He6o.'IbIIIOH tIaCTH STHX TblCHTI IICRJllO'IeHHH npIICBoeHbI HMeHa -

peqb ll,lJ;eT 0 CUMbIX qaCTO BCTpeqaIOrn;HXC}I IICKJIIOqeHH}lX. 

HMeHa HCKJIlOqeHHHM np"CBUIlBUIOTCH B naKeTe STANDARD (O,ll;IlH H3 ,Il;BYX 

BCTpoeHHblx IIO YMOJIqaHHIO !laKeTOB PL/SQL) , a TaKme B ,lI;pyrHx BCTpoea­

BbI X naReTax, TaRllX RaK UTLJI _E II DBMS_SO L. ,Il;Jlfl onpe,ll;e.1IeHIIflllCKJlIOqe­

aHH. TaRHX RaK tW_OATAJOUtW . Oracle IICnOJIb3yeT TOtIHO TaRoH me RO,ll;. 

KOTOPbIH BblfiY,ll;eTe llCrrOJIb30BaTb ,Il;JIfl orrpe,ll;eJIeHIIfl II .. 'IH Ofi'bflBJIeHHfl c06-

CTBeHHblX HCR.T[IOqeHIlH. Orrpe,ll;eJIflTb c06cTBeBHbIe llCKJIIOqemUI BbI MO­

meTe ,Il;ByMfl pa3HhIMll cIIocofiaMH. KOTopbIe fiY,ll;YT OIIIIcaHbI B IlOC.1Ie,ll;YIO­

W:[lX pa3,1l;eJIax. 

BbI MomeTe ofi'bHBHTb co6CTBeHHoe HCKJIlOqeHHe, YKaaaB B pa3,l.l;e.1Ie Ofi'bHB ­

JIeHHH HMH HCKJIlOqeHHH, KOTopoe BbI XOTHTe HHHUHHpOBaTb B nporpaM­

Me. a 3aTeM R.1IIOtIeBOe CJIOBO EXCEPTION: 

DrCIAR r 
iIMR_ KcKj)K,)'feHI!R EXCEPTION 
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liMeHa HCRJIlOqeHIIll I1MeIOT TaROW me cpopMaT, "'ITO Ii I1MeH8 rrepeMeH­
HhI X i , HO CChIJIaTbCH aa HRX MOjRHO TOJIbRO ,il;BYMH ciiocoGaMH: 

• B onepaTope RAIS[ 8 pa3,n:eJIe IiCIIOJIHeHIiH nporpaMMhl ()1;JUI IIHilUllIipO ­

BaHIlJ1 IICKJIlOqeHIUI). HaIIpllMep: 

RAISE inval.id_company_id , 

• B rrpe,ll)IOmeHHHx \~HE N B paa.n;eJIe HCK JIH)q eHllll (,zvm o6pa6oTKIi llHII ­
:O;llIipoBaHHoro IICKJIfOQeHIIH), H8rrpliMep: 

VlH III 1..1111 III pOBa H lIIe IIICKIlIO'leHIllIiI 

llCRJIIO 'IeHHe B BarneM nplIJlOmeHHH MomeT OhlTb IIHII U HWpOB8 HO TpeMfl 

cIIoco6aMH : 

• Oracle MomeT llHIIUHHpOB8Th C006rn;eHIfe, o6HapymIIB onmoRY. 

• BhI MomeTe HHHU HHpOB8T b HCKJIIOYIeHHe IlpIl IIOMOrn;n orrepaTopa RAISE. 

• Bhl MOJKeTe HHllLuulpoBaTb HCfuIroqeHHe IIpH nOMoIIJ;1l BCTpoeHHoH npo­
ue~YPbl RAISE_AfPLlCATION _ERROR . 

MhI yme 3HaeM, K .8R HHHUIIIIpyeT HCKJIIO'<IeH HH Ora cle. Tenepb p accMOTpHM 

pa3JIH'<IHble MexaHH3MhlllHHII;IlHpoBaHllH llcK.JIIO'<IeHllH rrporpaMMHcToM. 

OnepaTOp RAISE 

IIO,lJ;,n;ep:/fmBaeMbIll Oracle orrepaTop RAIse nOaBOJIHeT nporpaMMllcTY llHH­

II;IlHPOB8Tb llMeHOBaHHble llCKJlIO'<IeHHH. Bhl MomeTe HHllII;HHpOB8Tb KaR 

CHCTeMHoe, TaR H co6CTBeHHoe llCKJIIO'<IeHHe . OnepaTop RAI SE MomeT llMeTb 

O,n;HY H3 Tpex qlOPM: 

RAISE I1NH_i1CKfl () <;eHi1R: 

RAIS E 11M>! n8KeT8 . I1MfI J-<Ci<fiKi'felll1fi : 

RAIS E: 

TIepB8fl q,OPM8 (6ea YKaa8Hllfl llMeBIl rr8KeTa) MomeT llCnOJIb30B8Tb Cfl ,n;JIfl 

llHHII;IlHpoBaHllH HCKJIIO'<IeHIIH, orrpe,n;eJIeHHOrO B TeKy rn;eM 6JIOKe (IIJIll BO 

BHe W HeM 6JIOKe, cO,lJ;epmaw;eM TeKYW;lIll), H JIll )l;JIH llHHII;llllpoBaHllH CHC ­

TeMHoro llCKJIlO'<IeHllH, OIIpe,lJ;eJIeHHOrO B naKeTe STANDARD. 

BTopafl q,opMa Tpe6yeT YKa38BlIfl IIM eHII n8KeTa. ECJIIf llCK JIlO'<IeHlle 6 hlJIO 

06'bflBJIeBO BByTpil n8KeTa ( He naKeT8 STMIDARD), 8 llHIIII;I1I1pyeTe Bhl ero 

BHe SToro IIaKeTa, TO CJIe,n;yeT YKaaaTb CChlJIKY Ha rraKeT B orrepaTope RAISC . 

TpeTbH q,opMa OliepaTopa RAISE H e Tpe6yeT YKaa8 H IIH HMeH H HCRJIIO'<IeHHH, 

BO MomeT HCnOJIb30BaTbcn TOJIb KO BHYTPII npe,n;JIOmeHHn WHEN B pa3,n;eJIe 

I1CKJIlO t leBHH. llCnOJIb3YHTe STY CPOPMY ,n;JIn IIOBTopHoro I1HHII;HHpoBaHHfl 

B opHTllHaJl e - llMeHI1 JIOTll~leCKllX n e peMeHHhlx. Mhl nOJmTaeM, tITO llMeHa 

cpOPMllpylOT C5I IlHIlJIOTHTIHO llMeHIlM JI106hlX, He TOJIbKO JIOTllqeCKllX, nepeM eH­

HhlX. -llpu.ltP1L.lwY't.peiJ. 
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I1CKJIlOqeHIIH 113 o6pa6oTqIlfW I1CKJIIOqeHIIH (,lI;PYI'I1MII CJIOBUMII, ,lI;JIH rrepe­

,lI;aqil I1Cf'·JIlOqeHHH .D:aJIbIlIe, BO BHeIIIHIIH 6JIOK). 

npOl..\eAypa RAISE_APPLICATION_ERROR 

B Oracle I1MeeTCH lIpOu;e.D:ypa RAISC_APPLICATION_CRROR (OHa OlIpe,ll;eJIeHa 

B I1CnOJIb3yeMoM no YMOJIqaHIIIO naKeTe DBMS_STANDARD) .D:JIH I1HIID;I1I1pOBa­

BIIH OIlIII6oK, clIeUIIQmqBbIX .D:JIfl KOHKpeTBOI'O npIlJIO)KeBII5I, I1H<popMa­

D;I1fl 0 KOTOPbIX ,ll;OJI)KHa nepe.D:aBaTbCH B cpe,ll;Y I1Cn O.7IHeHIIH nporpaMMbI. 

3arOJIOBOK lIpOu;e,ll;YPbI B lIaKeTe DOMS_STANDARD BbII'JIH,ll;I1T CJIe.D:YIOIIJ;I1M 06-

pa30M: 

PROC EDURE RAISE APPLICATION ERROR 
num bina ry_in teger , 
msg va rcrla ~2, 
keeperro,-stack boo.lean ce t auit f- ALSI:: ), 

I'.D:e num - STO HOMep OIIIII6KII B ,lI;I1alIa30He Me)K.D:Y - 20999 II - 200CJO (TOJIbKO 

npe,ll;CTaBbTe: Bce OCTUJIbHbIe oTpIluaTeJIbBbIe D;eJIbIe qIlCJIa Oracle I1CnOJIb-

3yeT ,ll;JIH co6cTBeHBbIx I1CKJIlOqeHIIH!); msg - STO C006IIJ;eHIIe 06 oIlIrr6Ke, 

,ll;JIrrH8 KOTOpOI'O He .D:OJImH8 rrpeBbIIlIflTb 2 K6 (JlI06oH TeKCT, BbIXO,ll;HIIJ;I1H 

3a paMKII STOI'O orpaHIIqeHIIa, 6Y,lI;eT rrpOIlI'HOprrpoBaH); fl keeper,'-orstack 
YKa3bIBaeT Ha TO, XOTIITe Jill BbI ,lI;06aBIITb OIIIII6KY K YiKe CO.D:ep)KaIIJ;I1MCH 

B CTeKe oIlIH6KaM (TRUe) I1JIIt )Ke aaMeHHTb eKl y*e HMelOru;HeCH OIIIH6KIt 

(3HaqeHIIe lIO YMOJIqaHIIIO - rALSC). 

06pa6oTKa II1CKIlIO'leHII1i:i 

I{:aK TOJIbKO I1HIIrrIlIlpoBaBo I1CKJIIOqeHrre, HOpMU.7IbHoe I1CnOJIBeHile TeKY­

IIJ;eI'O PLjSQL- 6JIORa lIpeRpaIIJ;aeTCH, II YlIpaBJIe Hile lIepe,ll;aeTC5I B paa,ll;eJI 

I1CKJIlOqeSIIH . llCKJIlOqeHIIe 06pa6uTbIBueTcfl o6pa60TqIlKOM I1CK.7IIOQeH IIH 

TeKYIIJ;erO PLj SQL-6.1IOKa I1JIII nepe.D:aeTCH .D:.1I5I 06pa60TKlI B pO.D:IITeJIbCKIIH 

fiJIOR. 

,lJ;JIH Toro TITOfibI ofiecrreTIlITb nepeXBUT II ofipafioTRY I1CRJIIOQeHIIH, He06xo­

,ll;I1MO H8rrIlC8Tb cooTBeTcTBYIOIIJ;I1H 06pfl6oTQIlK I1CKJIIOQeHilH. 06pa6oTQIl­

KII I1CKJIIOQeHIIH .D:O.1I)RHbI pa3Meru;aTbca rrOC.1Ie Bcex I1ClIOJIHHeMblX orrepa­

TOpOB BarneH rrporpaMMbI, BO .D:O onepaTopa END 6JIOKa. KJIIOTleBoe CJIOBO 

EXCEPTION Ofi03HUQaeT H a Q aJIO pa3.D:eJIa I1CKJIIOQeHIIH II OT,ll;eJIbHbIX ofipafioT­

QilKOB I1CKJIIOQeHilH. CIIHTflKCIIQeCKaH KOHCTPYKUIIH o6pa6oTQIlRa I1CKJIIO­

QeHIIH BbII',JIa,ll;I1T TalC 

wHEN KI1R_ IICKfll()~' 81-f1IR [ OR i<lI1R_ IiCKJI()'-'81-fI,R 

THEN 
i<lCnOfil-lRel>We orrepaTopli 

I1JIII TaR: 

wHEN OTHERS 
TH EN 
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IIpe,Il;JIOJReHHe WHEN OTH[RS HBJUleTCH ae065I3aTeJIhHbIM. EC.1Hi aHO OTCYTCT­

ByeT, TO Bee HeoGpafioTaHHble IICKJIIDtteHIUI cpaay?Ke nepe,ll;8lOTCH 8 PO,ll;Il ­

TeJIbCKIIH 6JIOR (ecJUI DB I1MeeTcn). IIpe,ll;JIO:}KeHile IIIH[N OTH[RS AOJDKHO 

6bITb ITOCJIe)J;HHM ofipafiOTttHKOM HCKJIlOtteBHH B pa3,l1;eJIe llCKJIIOlIeBlill. 

BCTpoeHHble cjlYHK4'''' o6pa6oTK" OW,,60K 

Oracle nO,ll;,lI;ep'InmaeT pfl,ll; BCTpoeHHbIx <PYHKD;HH:, KOTopbIe npH3B8HbI IIO­

MOtIb B8M BbH1BHTb, rrp08H8JUI3IIpOB8Tb Ii oTpearrrpoB8Tb sa OlllilfiKII Ba­

rnero PL/ SQL-npHJIOmeHHfl. 

SCLCOOE 

WYHKUHH SOLCO DE B03Bpam;aeT IWA OIIIIIGKIl AJUI nOCJIeAHerO (TeKyru;ero) 

llCKJIIOQeHHH 8 6.T[OKe. JIprr OTCYTCTBilil olllnGoR SOLCODE B03Bpam;aeT O. 

c))YHKUIUl SOLCOO[ T8Kme B03Bpam;aeT 0 8 CJIy-qae, eCJUI OHa BbI3hlBaeTCH 

H3BRe ofipafiOTttllKa llCKJIIDqeHIlH. 

SCL[RRM 

q,YBKIUIfl SOLERRM B03Bparn;aeT C006m;eBlle 06 ollIll6Ke no ee KO,n;y. ECJIll 

He rrepe,n;aTb SO _ER RM KO,n; ollm6Kll, TO 6y,n;eT BbI,n;aHO co06rueHlle 06 onm6-

Ke C KO,n;OM, B03Bparn;eHBbIM rpYBKIllleH SOLCODE. MaKCIIMaJIbBafl ,n;~'IHHa 
CTpOKll, B03Bparn;aeMoH SO_ERRM, COCTaBJIHeT 512 6aih (B HeKOTopbIX 60-

JIee paHBIIX BepCllflX Oracle - Bcero 255 6aHT). 

DB MS_UTILITY. FOR MAT_ERROR_STACK 

3Ta BCTpoeHBaH QJYBKIlllH, KaK II SOLERRM, B03BparuaeT rrOJlHOe co06rn;e­

Hlle, cooTBeTcTBYIDrn;ee TeKyr:o;eH oIlIHGKe (TO eCTb 3HaQeHHIO, B03Bpa­
rueHHoMy <llYHKUHeH SO LCO DE). EaK rrpaBHJlO, CJIe,lJ;yeT BbI3bIB8Tb :}TY 

QJYHKD;HIO BHYTPIl 06pa6oTQHK8 OIlIH6oK ,lJ;JI,H Toro, QTOGbI IlOJlYQllTb IlOJI­

Hoe cooGr:o;eHlle 06 oIlI1l6Ke. 

DBMS_UTILITY. FOR MAT_ERR OR_ BACKTRACE 

3Ta QJYHKUll,H, IlO,HBIlBIlIa,HCH B BepcllH Oracle Database 109 Release 1, 

B03BparuaeT QJopMaTllpoBaHHYIO CTPOKY. KOTopaH oTo6paJKaeT CTeK 

IlporpaMM II BOMepa CTPOK, Be,n;yrn;He K MeCTY B03BHKHOBeBHfl OIlIH6Kll. 

ECJIll IIBHUlflfPOB8HBoe B n porpaMMe lfCKJlIOTleBlfe He 06pa6oTaBO 06pa6oT­
TIHKOM llCKJIIOTIeBIIH Blf B TeKyr:o;eM, Hlf B O,n;BOM H3 po,n;HTe.rrbCKlfx GJ[OKOB, 

TO 3TO lieo6pa6oma/-uwe HCKJ[IDqeHlle. PLj SQL B03Bp8ruaeT OIlIIIGKY, IIOpO­

,lJ;IlBIIIylO HeoGpaGoTaHHoe HCKJlIOQeHHe, 06paTHo B cpe,lJ;Y IlpIIJlO)KeHHH, OT­

KY,/J;a GbIJI 3arryr:o;eH PLj SQL. 3aTeM COOTBeTCTBYlOr:o;lle AeHcTBHH rrpeArrpll­

HIlMalOTCH Y)Ke STOH cpeAoH (rrporpaMMoH SQL*Plus, Oracle Forms IIJlIl 
Java). B cJlyqae C SQL*Plus aBTOMaTllqeCKIl BbIIlOJIHHeTCH OTKaT (RO __ (JACK) 
Bcex DML-H3MeHeHHH, BbITIOJ[HeHHbIX B 6J[oKe BepxHero ypOBHH. 
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nepeAa4a Heo6pa6oTaHHOrO "'CKI1104eH"'H 

IIpaBRJl8 ,n;JlSl OOJI8CTH ;::r;eticTBHfl RCR.7IlOqeBRti onpe;::r;eJISlIOT 6.7IOK, B ROTO­

POM HCRJIlOqeBRe Mom.eT 6WTb RHRUHRpOBaBO. IIpaBuJIa rrepe,n;aqR RCKJIIO ­

qeHRti onpe;::r;eJIRIQT cnoc06 RX 06pa60TRR nOCJIe RHRD;HRpOB a HIUI. 

Kor;::r;a nopom.,n;aeTCfl HCRJl lOqeHRe, PLj SQL Ifrn;eT o6pa6o TqRK IfCRJlIQqe­

B HH: B TeRyrn;eM 6JIOKe (aHOHHMHOM 6JlORe, npoue;::r;ype HJIH Q1YBKD;HH). Ec­

JIR o6pa60TqRK Be Hati,il;eH, TO PLj SQL nepe;::r;aeT RCKJIlOqeHHe B po;::r;RTe.llb­

CKHil 6JIOR TeKyrn;ero 6JIORR. 3aTeM PL/ SQL nhlTaeTC.H o6pa6oTaTb RCKJIIO­

qeHHe, RHRuuupOBaB ero ern;e paa B po;::r;RTeJIbCKOM 6JIOKe. IIpouecc IIpO­

;::r;OJIiK8eTC.H ,11;0 Tex nop, nOKa He aaKOHqaTCH Bce IIOCJIe,l1;OBaTeJThHble 

po.n;HTeJIbCKHe 6JIOKH, B KOTOPhlX MomHO 6bIJIO 6bI HHHD;HHpoBaTb HCKJIIO ­

qeHHe (puc. 1.3). 

Kor.n;a Bce 6 JIOKH HCqepnaHbI , PL/ SQL B03Bparn;aeT Heo6pa60TaHHoe HC­

KJIIQqeHHe B cpe,l1;y npHJIOiKeHH.H, KOTopoe HCIIOJIH.HJIO CHMblil BHeIIIHHH 

6JIOK PL/ SQL. He06pa6oTaHBoe HCKJIlOqeH He IIpeKparn;aeT HCIIOJIHeHHe 

Bhl3hlBRIOrn;ell n porpaMMbl. 

PROCEDURE list_my_faults IS 
BEGIN 

DECLARE 
too_many_faults EXCEPTION: 

BEGIN 
executable statements befo re new bloC K 

BEGIN 
SELECT SUM (faul t s) INTO nu m_fau lts FROM profi le 
IF nurn_fault s ) 100 
THEN 

---- RAISE too_many_faul ts: 
END IF; 

EXCEPTION 
WHEN NO_OATA_FOU ND TH EN 

END ; 

. .. execut able statements afte r Nested Block 2 . . . 

EXCEPTION 
WHEN t oo_many_faults THEN 

END: 

END list_my_faults : 

Puc. 1.3. fl ep eau'ia. u eo6pa.6ornuuHozo UC/eA./o'i eHlUf 

&noIreHHWii 6JroK f 
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3anVlcVI 

Ka)K,ll;3fl CTPOK3 Ta6JIHUbI COCTOHT H3 0,11;8:0ro mIIl aeCKOJIbKHX CTo:rrfio;OB 

pa3~'IHqHbIX THUOS. Aa8JIOI'HtIHO aarUICh COCTOHT H3 Q,ll;Horo IlJIH HeCKO~'Ib ­

KilX nOJIe i1. Cyr:u;eCTsyeT Tpil cilocofia orrpe,o;eJIeHHfl 3anHCH, HO noc;rre Toro 
RBI< OH a onpe,n;eJIea8, 06parn;eHHe K n OJLHM aanHCll II llX ll3MeHeHlle Bcer,n;8 

IlO,ll qWH,HIOTCH OAaHM II TeM ace rrpaSH JIaM. 

PaCCMOTpHM IIpliMep Ofi'bHBJIeHIUI 38IIIICll aenocpe,o:CTseHHO aa OCRose 

Ta6JIllIl;E.I Ga3b! ,ll;aHHhlX. IIYCTb Y MeHH eCTb Ta6JIllUa AJIH xpaHeHIIH cseAe­

BIIH 0 MOll X JII06I1MhlX KHIfrax: 

CR EATE TA8 LE books ( 

) 

bOO k_id INTEGER , 
is bn 
li U e 

VARCHAR2( 13) 
VAflCHAfl2(20C), 

,H Mory 6e3 TPYA8 C03,ll;aTb aBUIIC}, aB OCHOBe STOH Ta6mll:r;b1, 38U OJIHHTb ee 

pe3YJIbT8T8MII 38npoca K 6aae ,ll;8HHbIX Ii: 38TeM 06par:u;aTbCfl K OTAe.lIbB bIM 

CTO.lI6U8M K8K K IIOJIflM 38IIIICH : 

DECLAIlE 
my_beck books%RO WTYP : : 

fi EGT N 
SELECT 

EtW; 

I NTO my_book 
FROM books 

\~Il E R E t i tl e = ' Oracl e PI/SQI Pr ocramminc, 4th rci t ion" 

06bSlBIleHVle 3anVlCeiil 

Cyru;eCTBYIDT TpH cnoco6a 06'bHBJIeHIIH aanIIceii : 

3anUCb Ita OCH06e ma6JlUl.(bt 

IIcnoJIbaYHTe aTpH 6YT %ROWTYP E II IIMR Ta6JIIIIJ;bI ,n;JIR 06'bRBJIeHIIR aan H­

CII, B ROTOPOH RaJK,n;oe IIOJIe cOOTBeTcTByeT CTOJI6IJ;Y Ta6JIHIJ;bI ( H HMeeT 

TaRoe JKe HaaBaHHe). 06'bRBIIM aaIIIICb one_oook, ROTopaR 6y,n;eT IIMeTb 

TaRYID JKe CTPYRTYPY, KaK H Ta6JIIIo;a boo ks : 

OECLARI:: 
one_book too<s% I-W~~" I Y I' I:: : 

3anUCb Ha OCHO(Je lCypcopa 

IICIIOJIb3yi-iTe aTpII6YT f:<iROWTYP [ II HBHbIH KypCOp II.nII KypCOPHYID nepe­

MeHHYID, B KOTOPbIX KaJK,n;oe nOJIe cooTBeTcTByeT CTOJI6uy IIJIII IIMeHO­

BaHHOMY BbIpaJKeHIIIO (aliased expr ession ) B onepaTope SELECT Kypcopa . 

06'bRBilM 3anIICb, IIMeIOru;yIO T8KyIO me CTpyKTypy, EWK HBHbI H KYPCOp: 

I)[ ClflRr 

CURSOR rrly books cu r IS 
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SEI EeT * " ROM books 
l'iHERE au t hc r LIKE '%F::UERSTEItl% ' 

one SF boc\ my bco\s Cll r%Rm~TY P E: 

3anUCb, onpeiJeJlJle.iltaJi. npozpa,,ft.luucmo.u 

llCrrOJIbaYHTe orrepaTop TY PE .. , RECO RD ,n;mI onpelleJlemU[ 38rrIICII, B KOTO­

POH Ramlloe rrOJIe HBHO onpelleJIeHO (c YK8a8HIIeM IIMeHII II TIIrra llaH­

HhlX) B oIIepRTope TYP [. TIPII STOM IIOJleM 38rrIIcII , orrpelleJUleMOll rrpo­

rpaMMIIcToM, MOjKeT HBJIHTbCH T8RjKe IlPyr8H 3RnIICb . B CJIellYIDIQeM 

npIIMepe H Ofi'bJIBJIHID Tiin 3anIICH TY PE. cOllep.maIQHH: BeRoTopyID H B­

q)QpMauHID 0 Moell IIIICaTeJIbCROH RRpbepe , II *SR3eMn~'1Hp» SToro THIIa­

aRnIICb: 

lJECLARe 
TYPE bock_i nfo_ r t IS RECORO 

autrc r books . au t ho"lbTypr, 
cateQory VARCHAR2( lCO), 
total page count POS TTIV r:- ) 

steven as autho r book info r t 

OfipRTIITe BHHMRHHe, "liTO JI ofi'bHBJIJIID aarrHCb B a OCBOBe THIlR TYP E, Be 

IICilOJIb3YJI aTpH6YT %ROWTYPE. 3JIeMeBT book_i nf o_ r t YjKe JIBJIJIeTCJI T H­

nOM. 

Pa60Ta C 3am'lCSlML-I 

B B e 3aBHCHMOCTH OT Toro, K aKHM cnocofiOM 6bIJIa o n pelleJIeBa 3anHCb (Ba 

OCHOBe Ta6JIH:O;hl. KYPCOPR HJIli HBB oro HCnOJIbaOBaHliH onepaTopa TYPE ,n;JIH 

3aIIHcH), pa60Ta co BceMH 3a n HCJIMH Be,a;eTCJI o,a;HB aKoBo. B bI M OjKeTe pa­

OOTaTb C ,a;aBHhlMH, XpaHJIIQIfMHCJI B 3anHcH, Ha ypoBHe 3anHCH (3an IfCb 

BocnpHHHMaeTCJI KaK e,a;H Hoe :o;e.'1oe). a T8KjKe OfipaIQaTbCJI B8npJIMYID K ee 

oT,a;eJIbBhlM rrOJIflM. 

OnepaLl.'" Ha ypOBHe 3an .. C .. 

Kor,a;a B bl pa60TaeTe Ha ypoBHe 3anHCIf, TO KaKHe 6 bl TO HIf 6bIJIO CCbIJIKIf 

Ba oT,a;eJIbBbIe rrOJIfl OTCYTCTBYIDT. H a TeKYIQHH MOMeHT PLj SQL no,a;,a;ep­

mHBaeT CJIe,a;YIDIQIfe orrepa:O;HH Ha,a; 3anHCflMH: 

• Bhl MOjKeTe KorrHpoBaTb cOllepmIfMoe OIlHOH 3arrIfCH B IlPyrYID (B CJIY­

"lIae COBMeCTIfMOCTH If X CTPYKTYP, TO eCTb Y HIIX 1l0JImHO 6hlTb OIlIIHRKO­

Boe lWJIII"lIeCTBO nOJIeH II OllIIH8KOBhle IIJIII B3aIfMHO rrpeofipaayeMble TII ­

nhl ,n;aHHhlX). 

• BbI MomeTe npIfCB8 IfBaTb 3anIfCH 3H8TleHIfe NULL rrpOCThl M rrpIfCBanB8-

HIfeM. 

• Bhl MOjKeTe onpe,a;eJIHTb If IIepe,a;aBRTh aanHCh RaK 8prYMeHT B cnIfCRe 

napaMeTpoB. 

• BbI MomeTe B03BpaIQaTb ( orrepaTopoM RETURN) 3aIIIfCb If3 <llYHKII;HH. 
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OrrepaUlili aa ypOBHe aaIIllCeH: MO)KHO rrpIiMeHHTb K .lII06hlM 38UIiCHM C co­

BMeCTIlMbIMH CTpYKTypaMH • .upyrilMIi CJIOB8MH . aaIHfell ,L{OJDKHhI HMeTb 

OAHHaKOBoe KOJIIP{eCTBO nOJIeH II O)J;I1HaKOBble HJIll 83aIiMHO npeo6pa3ye­

MbIe THIIhl .n;aB BbIX, B O OHH He Ofifl38SbJ 6bITb O,1l;HOrO Til iia. TIpe,L{IIO • .'IO ­

.lKHM, t.ITO MbJ C03,il;8JIH T8KYIO Ta6~'IHUY : 

CH[AIT TAB LE cl st _sales_roundup 
custCTI€ r _id ~W MBEfl (5), 

Clistcroe r _!lame VIIRCII IIR? (1 0r,) , 
total_SOles 11UMB ER ( 15,2) 
) 

Tpn a8IIIIcH, onpe)l;eJIeHHhle nOAo6HhlM ofipaaoM, HMeIOT COBMeCTIIMhle 

CTPYKTyphl, [I H Mory nepeMeIIIllB8Th [I COIIOCT8BJUITb .n;aHHhIe B 8TIIX 3a­

IlIlCHX: 

DFCIAR e 
eus t _sa l es_ ·oundup _ rec eus t_ sales _ rcu nd up%RO~jTYPE; 

CURS OR cust _soles_cu l- IS SELECT * FR o r~ cl st_SJles_round l P; 
cusl sa l es ' ec cusl sa l es_cu r%ROWTYPE, 

TYPE cuslome r_ sa l es_r eclype IS RECORO 
(cus t omer_id N UMB EH(~) 

) 

CliS t ome r _name Clistome r _ na r'l e%TYPf , 
tctJl_SJ l es N ur~ BER( 15. 2) 

p ,efe re r red _ cus t_ ree eus t orle r _ sales_l·eet ype, 
BEGIN 

-- II P1CBOVlTb CJlHy sa m-ICb ,'1pyrofi 
cusl_sa l es_ ' ou ndup_rec := cust_sa l es ree . 
p ref ere r red _clIs t _ rec = clIst_sa les_rec; 

EN D: 

OnepaLlI'II'I Ha ypOBHe nOll" 

ECJIll BaM Heo6xo,lJ;llMO nOJIy"t.[IlTb ,lJ;OcTyn K IlOJIK) 3anllCil ("t.[TOGhl npO"t.[Il ­

TaTb llJIll 113MeHllTb 3Ha"t.[eHlle), Heo6xo,lJ;llMO HCIlOJIb30B8Tb TO"t.[e"t.[HYID HO ­

T8D;HID. B TOqa OCTH R8R npll CChl.IIKe a8 c ToJI6eD; orrpe,lJ;eJIeaB OH T86JIllD;bl 

683hl ,n; 8BBblX. CHB T8KCHC CCblJIKll a8 nOJIe 6Y,IJ;eT T8RHM: 

liMa rr8KeT8 ,n;om'KHO GbITb YK838HO TOJIhKO B TOM CJIy"t.[ae , eCJIll 3anilCh on­

pe,lJ;eJIHeTCJ[ B CIleD;llllHIK8IUIll naKeT8, OTJIHqHOrO OT Toro, B KOTOPOM Bbl 

pa60TaeTe B HaCTOHIIJ;llll MOMeHT. liMH cxeMhl CJIe,n;yeT YK83bIB8Tb JIllillb 

B TOM CJIYl{8e, eCJIll D 8ReT D p"H8,n;JIe:IKllT He TOH cxeMe, B KOTOPOH BN KOM ­

DllJIHpyeTe CBOH KO,n;. 

IIocJIe Toro KBR Bbl onpe,n;e.rrll~'IH nOJIe C n OMOrn;bID TOTleqHO:H: HOT8UHll, Bhl 

Mom.eTe CChlJI8ThCH H8 3H8l{eHlle SToro IlOJIH II H3MeHHTh ero B COOTBeTCT­

BIIH C 06hIl{HhlMll Ilp8Bll~'I8Mll. IlpllHHThIMIl B PL/ SQL. 
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KOI1I1eKLI,IiIIiI 

KOJIJIeK~U.R - ;:)TO CTpyKTypa )1;aHHhlX, KOTOpaH noxoma Ha cnHCOK HJIH 0)1;­

HOMepHhlll: MaCCHB. KO.T£JIeKD;HH - 6JIHmaHIIIHll: pO)1;CTBeHHHK Tpa,lJ;HD;HOH­

Horo MaCCHBa B PL/ SQL. KOJIJIeKD;HH MO)KHO HCIIOJlb30BaTb .n;JIR y npaBJIe­

HHR MaCCHBaMH .n;aHHhlX . 

Tl'lnbl KOIlIleKlll'l1il 

Oracle IIO,lJ;.n;epmHBaeT KOJIJIeKD;HH Tpex BH,lJ;OB. OHH HMelOT MHoro 06IIJ;ero, 

HO 06JIa,ll;aKlT H cIIeumlm-qecKHMH xapaKTepHCTHKaMH. 

Acco/{uamU6Hble .uaCCUBbl 

3TO o.n;HOMepHhle HeorpaHHlIeBHhle pa3pemeHBhle KO.,'lJIeKD;HH O.n;BOpO)1;­

HhlX a~'IeMeHTOB, KOTophle .n;ocTynBhl TOJIbKO B PL/SQL. OHH Ba3hlBa ­

JIHCb PL/ SQL-ma6.rru/{-a.uu B BepCHH PL/ SQL 2 H UHoefcc-ma6_'LUqa.AW 
B BepCI-IflX Oracle8 Database H Oracle8i Database (H83BaHHe 06'bHCBW 
eTCH TeM, liTO npH OO'bflBJIeBHH TaKoH RO.7IJIeKUHH Heooxo.n;HMO flBHO 

YKa3aTb, liTO OBa HH.n;eKcHpy eTcfl HOMepOM CTpOKH) . B BepCHH Oracle9i 

Database nOflBH.7IOCb B a3BaHHe acco/{uamUflHhl€ ,J.iaCCUflhl. 113MeBeB He 

Ha3B8HHfl 6hlJIO BhlaBaHO TeM, 'ITO HRqHHaH C STOll: BepCHH KOHCTPYK ­

UI-lH INDEX BY MomeT HCIIOJIb30BaTbCfl )1;JIH .aCC0D;I-IHpOBaHHH» (HH.n;eK­

cHposaHmr) cO)(epaaIMoro 3HaqeHIIRMII VARCHAR2 HJIH PLS_INTEGER . 

BJIOJlce1-tHbte ma6JIu/{bl 

3TO TaKme O)1;HOMepHhle Heorp8HI-IqeHHhle KOJIJleKD;HH O.n;HOpO)1;HhlX 

;:)JIeMeHTOB. 113HaqaJIbHo OHH HBJIHlOTCH IIJIOTHhlMH (dense), HO B pe­

ayJIbTaTe y.n;aJIeHHll: MoryT CTaTb paapemeHHhlMH. BJIOmeHHhle TaOJIH­

D;hl MoryT 6hlTb onpe.n;eJIeHhl KaK B PL/ SQL, TaK H B 6a3e .n;aHHhlX (Ha­

npHMep, B Ka'<{eCTBe cToJI6ua Ta6JIHUhl). BJIOmeHHble Ta6JIHUbl HBJIHIOT­

CH .AtYJLbmU.AtHOJfCeCnWa.AtU, 'ITO 03Ha'<{aeT, '<{TO He OIIpe.n;eJIeH HHKaKOll 

BHYTpeBHHll IIOpfl)1;OK )1;.7Ifl S.7IeMeHTOB BJIOmeBHhlX TaOJIHD; . 

A{accu6blV~Y 

!CaK H .n;pyrHe TI-IIIhI KOJIJIeKD;Hll:, MaCCHBhl nepeMeHHOH .n;JIHHhI (THII 

VARRAY, variable-sized arrays) TaKme HBJIHlOTCH O,!l;HOMepHhlMH KOJIJIeK­

UllflMli O.n;BOpO.n;HhlX SJIeMeHTOB. O TJIHlIHe B TOM, '<{TO o a ll Bcer.n;a orpaBll­

lIeHhl H B HKor.n;a H e OhlBaKlT p33pemeHHhlMI-I. O IIpe,lJ;eJIflfl THD VARRAY , Bhl 

06fl38Bbl YK3aaTh M8KCHMaJIbHOe KOJIHTleCTBO SJleMeB TOB, KDTOpOe OB 

MomeT co.n;epmaTb. Ka R H BJIOmeBHhle Ta6JIHD;hl, MaCCHBhl THIIa VARRAY 

MoryT HCIIOJIb30BaTbCH KaK B PL/ SQL, TaK H B oaae .n;aHHhlX. Ho B OTJIH ­

'<{He OT BJIOmeHHblX TaOJIHU, IIOpH,lJ;OK SJIeMeHTOB B MaCCHBe V/\RRAY co­

xpaHHeTcH IIpH coxpaHeHHH H H3BJle'<{eHHH TaKoro MaCCH Ba . 

Pa60Ta C KOIlIleKlll'ISlMI'I 

B paa.n;eJIe paccMaTpHBalOTcH .n;OCTaTOqHO IIpocTble npHMephl .n;JIR Kam.n;oro 

H3 THIIOB KOJIJIeKUHH: C pa3'bHCHeHHeM HX OCHOBHhlX xapaKTepHcTHK. 
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II1cnOllb30BaHllle aCC04L11aTlI'IBHOrO MaCCLilBa 

B CJIe,n;yror:u;eM npHMepe 06'h.HBJIeH TilIl - aCCOUH8THBHhlH M8CCIIB, 38TeM 

06'hHBJIeH8 KOJIJIeKD;IUI STOI'O nIna. 3a IIO~'1HHeM KOJIJIeKD;IIIO qeThlpbMH 

CTPOK8MH ,lI;8HHhlX, a8TeM 8 UIIKJIe rrpOXO,ll;IlM no Hell, BhIBO,!l;H co.n;epma­

IIJ; I1eCH 8 HeH CTPOKOBhIe 3HaQeH IUI. BOJIee IlO,il;po6HOe OIHlC8H IIe 6YAeT npll ­

BeAeao CJIe,n;OM 38 <pparMeHTOM Ko,n;a . 

DI::.CLAHI:: 
2 TYP E l.is l _of_ r anes_ l I S TABL E OF pe rson . fi rsl_name%TY P::: 
3 I NDEX BY PLS_UnEGErl , 
4 haflPyf arl i I V l i.s t _o f _na r'les_t , 
5 i _row PLS_INTEGER , 
B Il r GTN 

happy"" arl i 1 Y «('O/Cl iO/OiO) . r l i 7 
g 

9 
10 

11 

happyfanily , , 15070) - ' Steve n" 
happy f ar1ily ( - 90900) ' Ch r i s 
ha ppyt arlily (88) 'Veva 

12 1 row Ila ppy ar1.ily. Fl f1ST: 
13 
14 '/,/HILE O_row I S NOT NUL L) 
15 I_OOP 

13 DllMS_OJTPUT, put _ l i ne ( happyf ami l y ( I _row)) , 

17 i_row .= happyf amily, rEXT (l _row) 
18 END l OOP; 
19 · END; 

SOL> I 
Ch I-i S 

Sl even 

Veva 
Eli 

CTPOKH OnncaHHe 

2-3 06'bflB."IfleM TMn - 8C'C0lJ;liaTMBHbIH M8CCMB, McnOJlb3Yfl CneUM8J1bHOe 

npe,1J;Jlo:m:eHMe INDEX BY. KOJlJleKUMfl, 06'bHB.1JfleMafl Ha OCHOBe aToro THna, 

COll:ep:m:MT cnHCOK CTPOKOBbIX 3Hfl~leHHH, Il:JIMHfl Kf):m:Il:OrO H3 KOTOPbIX on­

pe,[(eJlfleTCH pa3MepHocTblO cToJl6u;a f i rst _na Me Ta6J1HUbI pe rson . 

4 

9 - 10 

12 

06'bflBJlJleM KOJlJleKILHlO rappyfamil y Ha OCHOBe TMna l i st_of _naMe s_to 

BanOJlHHeM KOJl."IeKILMIO ~leTbIPbMH MMeH8MM. I1Me llTe B BM,[(Y, 'tJTO MO:m:­

HO 6bI."I0 6bI MCrrOJIb30B8Tb npaKTH'tJeCKH JIlo60e ILe."I0e 3H8qeHMe. HOMepa 

CTPOK flCCOum'lTMBHOro MIlCCHBfl He 06S13aHbI ObITb nOCJlep;OBf)TeJlbHbIMM 

H Mor YT ObITb p;a:m:e OTpUuaTeJlbHbIMH! 

EbI3bIBaeM MeTOp; (¢YHKUH IO, KOTopaH f;' npHBH3aHa * K Ko."IJ1eKUHH) -IHS I 
P;JI.JI no."IyqeHH.JI nepBoro HJlH HaUMeHbIlIero HOMepa CTPOKU B KOJlJleK ­

UHU. 

14- 18 HCrrOJlb3yeM UHKJI hHI LE ,[(JlH npOCMOTpa CO,1J;ep:m:HMoro KOJlJleKUMM C BbI­

BOP;OM KIl:m:,[(oii CTpOKH. B CTpoKe 17 U CnOJlb30BaH MeTOp; t~rXT ,[(JlSI nepexo­

A li OT TeKyw;eH CTpoKH K c.."Ie'[(YIOw;eH C rrponycKoM B03MO:m:HbIX rrycToT. 
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II1cnOllb30BaHllle BllO>KeHHOv. Ta6111114bl 

B CJIe,n:YIDILJ;eM rrpliMepe CHaqaJIa 06'bHBllM Tlirr - BJIO:JKeHHYID Ta6JIll:O;Y Ha 

ypOBHe CXeMbI ,n:aBHbIX. B PLjSQL-6JIOKe 06'bHBllM H8 OCHOBe SToro TllII8 

Tpll BJIO:JKeHBbIX T86JIHUbI. IIoMecT llM BO BJIO:JKeHBYID T86JIllUY happyf2.mil y 
HMeH8 Bcex TVIe B OB ceMbll. IIMeH8 ,n:ereii: DOMeCTHM BO B~'IO)KeHBYID T86JIllD;Y 

chlldren. 3aTeM llcnOJIb3yeM rrOHBllBmllHCH B BepCHH Oracle Database 109 
orrepaTOp Ha,n: MBO.IKeCTBaMll MUUISET EXCEPT ,n:JIH H3BJIeYIeBllH H3 BJIO.lKeB ­

BOH Ta6JIHUbI ha opyf amUy pO,1l;HTeJIeH H 110MeCTHM llX llMeHa BO BJIO:JKeH­

HYro Ta6JIHD;Y pare nts . BbIBe,1l;eM CO,1l;epaCHMOe Ta6~'IHUbI oare1 t s . BOJlee 110,n:­

P06Hoe 0l1HC8HHe 6Y,1l;eT rrpHBe,n:eHo CJIe,n;OM 38 q)parMeHTOM KO,1l;8. 

REM Section i\ 

SOl > CREATE TYPE llst of names_t IS TABLE OF VARC HAR2 (100); 
2 / 

Type c ' sated 

REM Section B 
SOt> 

1 DECLARE 
2 
3 
4 

5 

happyfamily 
children 
pa rents 

BEGIN 

list_of _names_t 
list of names_t 
list_of _names_t 

5 happyfamil y.EXTEND (4) ; 
7 
g 

9 
1CJ 

11 

happyf amil y 
happyf amil y 
happyf amily 
happyfamily 

(1 ) 

(2) 

(3) 
(4) 

12 children. EXTEND; 

, - . El i ' ; 
" . St even' ; 
" 'Chris'; 
" 'Veva' ; 

13 children (1) := 'Chris' ; 
11 children. EXTEND; 
15 children (2) := . Eli ' ; 
13 

list_of _names_t 
, - list _of _na mes_t 
" list_of _names_t 

17 pa rents := happyfami ly MULTISET EXCEPT children; 
18 
19 FOR IJOw IN parents. FIRST .. parent s. LAST 
20 LOOP 
21 DBHS_OUTPUT. put_Iine (parents (I_row}); 
22 END LOOP; 
23. END; 

SOl > I 
Steven 
Veva 

CTPOKH OnncaHHe 

0; 
0; 
0 ; 

Pa3,1J;e.'1 OnepaTop CREATE TYPE C03,1J;aeT TIm - BJIOJKeHHYIO Ta6JIllUY Henocpe,lJ;CTBeH ­

A HO B Ofl3€ ,lJ;flHHhlX. B.nflJ'O,!l;flPJI C03,':\flHIUO TMnfl B 6fl3P ,!I; flHHhlX Mhl TPnpph 

llMeeM B03MOJKHOCTh 06'hlIB.'1JITh BJIO)f{eHHhle T a6JIMnhl B .'1106oM PL/ SQL-
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CTPOKH OnncaHHe 

OJIOKe, KOTOPhlll OO)Ia.n;aeT nOJIHOMOl.{HflMli HR S::L:::CT .n;JUI :noI'O THns. 
TaK)Ke Mo)KHO 06'hHBJUITh HB aCROBe <noro TllDa CTD.'IfiUhl peJISlll;HOHHhlX 

TI:l6.1J11tJ;. 

2-4 06'bJIB;'1HeM TpH pll3HhlX BJIOllieHHhlX Ta6J1HUW Hil aCHOBe o rrpe.o:e;leHHoro 

,n;;UI c x eMhl TJUHI. 06paTH Te BHllMflHHe, 'ITO KaE.n:hlii: plla ,!tJISI HHHIJ;lraJIH' 

:mUHH B.'1o:m:eHHoH Ta6.'1HUW HCIIO.'Ib3yeT c5I lj)yItKIl,UJl-KOllcmpYKmop. i3Ta 
(jlYHKU;llSl BCer,iJ;A H MeAT TaRDe )KA HM.fI, tJT O 11 T Hn , ee CO.1.o:aeT ,lI;jIH Hac 

Oracle. ,lJ;.JlSl Toro ~[T06hl MO)KHO 6hlJIO lIcno;U •• '10Bf}Tb B.1l0}KeHHY IO T80.JlH­

U;y, ee Heo6xo,ll;H MO HHHll;nl1JUI3HPOBl1Tb. 

6 Bhl3hlBaeM M e TO,n; I::X I E. NO ,l:\JUI Toro, 1.J:To6hl paCIlIHpHTh KOJIJIe KJJ;HJO H BMe­

CTHT b BO BJlo:meHHYIO Tu6.:JH U;Y "'I",enDB MoeH ceMbH . 3L\eCb, B OTJlHl.{ne OT 

aCCOll;J:HI THBHhlX MflCCJ:IBOB. Heo6xo,1l;J:IMO HBHO 3anpalIlHBaTh CTPOK Y B;IO­

meHHOM Ta6JIHll;hl. npe:lK,1I;e "leM nOMeCTHTh B Hee 3JIeMeH T. 

7- 10 3anOJIHHeM KO}IJIeKll;J:IlO ha ppy fonily HalIlHMH J:IMeHaMH. 

12- 15 3anOJlHHeM KO.JlJleKll;HlO chile ren . B ,1I;aHHOM c .'IYtIae p aclIlHpSIeM KOJIJIeK ­

ll;HlO nOCTpo"lHO. 

1 7 ,ZIJISI Toro "lT06hl onpe,[leJIJ:ITh, K T O B 3TOM ceMbe SIBJISIeTCSI po,1l;HTeJIeM, 

npOCTO BhltIHTl:leM ch i l e ren J:I3 happv faTli l v. B BepcHSIx, HatIHHaSI c Oracle 

Dlltahase 109, 3TO OtteHb .'lerKO c .n;eJIaT h npH rrOM()~H orrepaTopa Ha.n; 

M HO:lKeCT B8M J:I MUL TISET EXC EPT (OH O"leHb nOXO:lK Ha SQL-KOM8H,1I;Y IH tJ JS). 

19- 22 H aM TOtIHO H3BeCTHO, 'ITO KOJI.'IeKll;HSI pa -erts nJIOTHO 3anOJIHeH8 B pe-

3YJIhTI:lTe BhlnOJIHeHHSI onepall;HH MU L TIS ET EXCEPT, n03ToMY M omHO H C­

nO.'Ih 3 0B8Tb ll;HKJI FOR co C~IeT"lIIKOM ,1I;JISI npocMoTpa CO,1l;epmHM Oro KO;J ­

Jl eKll;HH. EC,'I1I nonhlTaTbCH HCnO,'Ib,''IOB8Tb T8 K YKl KOHCTPYKll;HIO ,1I;JI SI paa ­

pemeHHoH Ko.'IJIeKll;HH, T O 6Y,1I;eT Bhl3 BaHO H CKJIlOtIeHHe flO_DATAJOUIlD. 

IiIcnonb30BaHllle VARRAY 

Terrepb pacCMOTpIIM IIcrrOJIh30B8HIIe M8CCIIB8 IJARRAY B K8QeCTBe CTOJI6n:.8 

peJIRUJ:IOHHOrr T8 6 JIIIUhl . CH8QaJIfl 06'hRBIIM ,a;B8 pa3Hhlx TIIIla IJARRAY H fl 

ypoBHe cxeMhI )1;a HHhIx. 3aTeM c03)1;a)1;I1M peJUIUI10HH YIO Ta6JII1UY f arrily , 
B KOToporr 6YAeT A Ba CTOJI6D;a TI1ITa Vt\ RRAY. HaKoHe D; , 8 PL/ SQL-IlporpaM­

Me aaITOJIHH:M SJIeMeHTaMII ABe JIOKaJIbHhIX K OJIJIeKD;IIII II IICIlOJIh3yeM IIX 

B oIlepaTope INSC RT AJIR Ta6JIIIUhl t aw ily. BOJIee IIOAPo6Hoe OIlIIC8HIIe 6YAeT 

IlpIfse,a;eHO CJIeAOM 38 <ppar MeHTOM ROA8. 

RIM Section II 
SOL> CREATE TYPE fi rst_names_t IS VAR RAY (2 ) OF VARCHAR2 (lOa); 

2 / 
rype c -eoted 

SOL> CREATE TYPE child_names_t IS VAR RAY (1) OF VARCHAR2 (lOa); 
2 / 

Type c reated 

REM Section B 
SO L> CREATE TABLE fami l y ( 
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2 surname VARCHAR2(1000) 
3 parent_names first_names_t 
4 child r en_names chlld_names_t 
5 ); 

la ble c rea t ed . 

R[ M Sec t i on C 
SOL> 

1 

2 
3 
4 
5 

7 
8 

DECLAAE 
parents 
child r en 

BEGIN 
parents . 
parents 
parents 

fi rst names_t 
Chlld names_t 

EXTEND (2); 
( 1 ) '= 'Samuel' ; 
(2) - ' Char i na ' 

9 child r en , EXTEND; 

, -

'= 

10 child r en (1) := 'Feather' ; 
11 

1? 
13 INS EAT INTO f ami l y 

first names_t (); 

Chl l d names_t (); 

14 (surname, parent_names, child ren _names 

15 
13 VALU ES ('Assu rty', pa r ents. children 

17 ); 
18 END; 

SOL> I 

PL/SOL procedw8 successfully cc npl eled , 

SOL> SELECT • FROM family 

2 / 

SURNAME 
PARENT_tlAM::S 
CHILDREtUlAMES 

IIssu r t y 
Fl flST _tlAMES_ T( ' Samuel ' 'Cha rina' ) 
CllTl rJ NIIMrs T( ' Fe athe r

' 

On JlCaHJle 

P Il3,n;e':1 A H eno;u.3yeM Onf~paTOphl CRFIITr Typr ,n;,JUI 06'hSlBJleHH SI ,':\ByX PIl,'1HhlX TH­

nOB VARRAY, 06p aTHTe BHHMaHHe, l.ITO p;Jln n m a VARRAY H eo6xoLlHMO 

YKIl3hIBHTb MHKCHMIlJlbHYlO ,':\JlHHy lWJl.1JeKUHI1, '1'0 eeTb, no i,YTI1, Moe 

06'hnBJleHH e B HeKOTopOH £Pop Me ,n;HKTyeT onp e,n;eJleHH yJO COU;H8JlbHyJO 

nOJlI1TI1Ky: y l.IeJlOB eKa LlOJl)l(HO 6 hlT b H e 60JlbIIIe AB yX po,n;HTeJlell 11 He 

60JlbWe oLlHoro pe6eHKH, 

PR3L1e.'] B C03ARe M peJlnn;HoHHYJO TaGJlHn;y C TpeMSI CTOJlGu;aMH : CTOJlGen; VArICHAfl2 
iJ;JlSl qH1MH,,]llH CPMbll H iJ;Bll CTOJl6U;1l VIIRRIIY: OiJ;llH ,n;JlSl po,n;llTeJlell, BTO­

p a ll AJln ,n;eTeH, 
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Pa3.Qe;1 C, 
CTpoKH 

2- 3 

5- 10 

13- 17 

inasa 1. Bse.QeHltle B PL/SQL 

OnHcaHHe 

06'h.flBJIfieM .QBe JIOK8.'1bHhlX rrepeMeHHhlX H8 aCROBe T HII8 VARRAY ypOB­
HJI cxeMhl. RaK 11 B CJIy'lae C B}IOJKeHHhlMH Ta6;IHU8MH (11 B OTJIH'Ine OT 

flCCOU;IWTHBHblX M<lCCHBOB), Heofixo.o:HMO HCnO.Jlh30BflTb .o:.1Ja HHltUM:a­

.JlH3aU;HH CTpyKTyphl CPYHKIJ;mO-KOHCTPYKTOP, IIMH KOTOpoii COBIIa.o:aeT 

C HMeHeM THIIIl. 

PacwnpHeM KOJIJleKUllH II H8IIOJIHfleM ilX HMeH8Mll po,n;HTeJIei1: 11 e.o:HH­

CTBAHHoro pefieHKfl. Ec;m IIOIIhlTllTbCsr BhIIlO]lHllTI> paClllHpeHHp. )J;O 

.n;ByX CTPOK, TO OnlCle HHHll;HHpyeT HCKJIJOtIeHHe: ~ ORA-065:~2 : Sub­
script outside of limit erron. 

BCT8B.JIn:eM CTpOK y B Ta6JIHuy t (lrlily , npaCTO Y K83 hlB8n H83B8HH5I KOJI­

.1JeKUHH THII8 VARRAY B CIIHCKe 3H8'1eHHM ,lI.lJH Ta6JIHUbI . HecoMHeHHo. 
Or8cle 3H81.JHTe.JlbHO o6.Jler1.£aeT A:lSI Hac npoUe.n;ypy BCTaBKlI KOJIJIeK ­

UHii B peJIHUlIOHHhle Ta6JmUhl! 

BCTpoeHHble MeTOAbl KOnneK1l1ll1iI 

PL/SQL npe,lJ;JlaraeT pfl~ BCTpOeHBbIX npOue,lJ;Yp II <PYBKUIlH, Ha3bIBaeMbIX 

Jl1enwf)a.itfU 1CO.ltJLe1CIfUU, KOTOpbIe II03BOJUIIOT nO~'IyTI8Th HH<P0PMRUIHO 0 CO­

,lJ;epmHMOM KOJIJIeKD;HH H H3MeHflTh STO cOllepm.HMOe • .uocTynHhl CJIe,lJ;YIO­

rn;He MeTO,lJ;hl KOJIJIeKUHH: 

tPyH1W,-UJl CO UNT 

B03Bparn;aeT TeKyrn;ee KOJIH"<JeCTBO :,weMeHTOB B KOJIJleRUHH. 

IIpo~e{)ypa DELETE 

Y,IJ;aJIHeT H3 KOJIJIeKD;HH O,lJ;IIH IIJIH HeCKOJlhRO SJleMeHTOB. ECJlII SJIe­

MeHT paHee He 6 hlJl y~aJleH, TO YMeHhIliaeT 3HaqeHile COUNT • .II:JlH ROJl­

JleRUHH THna VAR RAY B03MomHO y,n;aJIeHile TOJIbRO Beero CO,lJ;epmHMoro 

ROJIJIeKD;IIII cpa3y. 

tPYH1Cl.4UJl EXISTS 

B03Bpar:u;aeT TR U[ IIJIH f AlS[ B 3RBIICHMOCTII OT Toro, cyrn;ecTByeT JIH on ­

pe,lJ;eJIeBBbIH SJleMeBT. 

JIpou;eoypa EXTEND 

YBe.TIH"<JHB8eT KOJIH"<JeCTBO SJIeMeHTOB BO BJlOmeHHOH: Ta6JIHUe H JlH KOJI­

JIeRUHH THua VARRAY. YBeJIH"<JHBaeT 3Ba"<JeBHe COLtH. 

tPYHICl{UU FIRST U _I\ST 

B03Bpar:u;aIOT H 8 HMeHhIliHH (F IRST) H HaH60JIhIIIHH: (_I\ST) HcnoJlh3ye­

MhlH HHlleKc SJIeMeBTR KOJlJIeKD;HH . 

tPYHICItUJl LIMIT 

Bo:mpar:u;aeT MaI\CHMaJlhHO ,n;orryCTHMoe IlJlH KOJIJleKD;HII T Hrra VARRAY 
KOJIH"<JeCTBO SJIeMeHTOB. 

tPYHIClJ,UU PRIOR U NEXT 

B03Bpar:u;aIOT H B,IJ;eKC 3JIeMeBTa, HenOCpe,lJ;CTBeHHO npe,lJ;IIIecTByIOrn;ero 

(PRIO R) YKa3aHHoMY H JlII CJIe,n;yIOrn;ero 3a H HM (N[XT). 8TII MeTO,il;hl Bce-
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r.n;a .n;OJDKHhl IiCIIOJIh30B8Tbca ,1VUI o6xo.n;a KOJIJIeKurrH, oco6eHHO eC;HI 

pe"<lb H,ll;eT 0 paape:IKeHHhIX (IiJIH MorYIIJ;IiX TaKHMIl CTHTb) KOJIJIeKUHHX. 

JIpoll;eiJypa TRIM 

Y.n;8JIfleT 3JIeMeBTbI It3 KOHua R03IJIeRUIHf (c B8n6oJIbllJHM llB.n;eKcoM). 

YMeHbllJaeT 3H811eHIfe COUNT, eC.7UI 3JIeMeHTbJ He 6b1JUI paaee YA8.lIeBbl 
nocpe.n;cTBoM DE LETE. 

3TH nporpaMMhl a83hIB8IOT MenWaaMU IIOTOMy, "<ITO npH 06paru;eHHH K HHM 

CIIHT8KCHC OTJIIIQaeTCa OT 06hl"<lHOrO CIIHT8RCilca Bhl3DS8 npoueAYP Ii <PYHK­

UITH . MeTO,ll;hI KOJIJIeKunll I1CIIOJIb3Y!OT cunmufCCUC .~wmOa06. KOTOPhlH 06-

ru;errpHHHT 8 06'heKTHO-opHeHTIIpOS8HHbIX H3hlK8X, T8KIIX RaK C++. 

B 06meM BIi.n;e 8bI30B BCTpoeBBbIx MeTO,ll;OB .zVIfl accoUH8Tll8HhlX M8CCHBOB 

MO>KeT HMeTb ,lJ;Be q:.OPMhl: 

• OnepaumI Oea apryMeHToB: 

• OnepaUHfl, apryMeHToM KOToporr ,flBJI,fIeTC$I IIH,ll;eRC CTPOKII : 

HarrpHMep, cJIe.n;YIOru;IIH onepaTop B03Bparu;aeT TRUE B CJlyqae, eCJIII onpe­

.n;eJIeHa 15-$1 CTpOKa aCCOIJ;IIaTHBHoro MaCCHBa compa ny_t eb : 

cC rlpany_t ab . EXLS, S( 1 tJ) 

MeTO,ll;bI KOJIJIeKUHH He .n;OCTynHhI II3 SQL; OHH MoryT HcnOJIh30BaThC$I 

TOJIhKO B nporpaMMax Ha PLj SQL. 

PL/SQL no.n;Aep.>KIIBaeT cJIe.n;YIOm;IIe CTPYKTypbI. n03BOJUlIOm;IIe pa36IITb 

Balli KO,ll; H8 MO,ll;YJm: 

JIpou;eiJypa 

IIporpaMMa, KOTopaa BbInOJIBaeT 0ABO IIJIII BeCKOJIbKO ,ll;eHCTBIIH H BbI -

3hI BaeTCH KaR HCrrOJIBaeMhIH onepaTOp PLj SQL.llcnoJIh3YH crrIICOK na­

p8MeTpOB, BbI MOmeTe nepe,ll;8B8Tb HHrpOPM8UHIO B DpoUe,ll;yPY H II3 Bee. 

<PYHK"4.UR 

IIporp8MM8, KOTopaa B03Bparu;aeT e,ll;IIHCTBeHBoe 3BR<JeBIIe II IIcrrOJIb -

3yeTcH RaR BbIpameBIIe PLj SQL. llcrroJIb3ya crrIICOK rrapaMeTpOB, BbI 

MO)KeTe rrepe.n;aB8Th HHrpopMaIJ;HIO B tPYHKIJ;HIO. 

IIuKem 

llMeBoB8BBaa KOJIJIeKUHH npOue,ll;yp, tPYBRUIIH, TIIllOB H nepeMeHBhIX. 

Ha caMOM .n;eJIe DaReT flBJIfleTCfl CKopee He MO,ll;yJIeM. 8 MeTaMo.n;yJIeM, 

HO 6e3 ero YDOMIIB8HH.fl OD HC8B He MO,ll;YJIbBOH CTpyKTYPbI 6bI~'IO 6bI He­

nOJIBbIM. 
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Tpuuep 6a3bl aaHliblX 

HaGap ROM8a,ll;, KOTOPbIH a8nYCKaeTCfl aB I1CDOJIBeHlIe npH H8cTynJIe­

Brill orrpe,ll;e.rreHHoro C06hlTHfl B oa3e ,lI;8HHhIX (aanpHMep, BXO,ll; B rrpIlJIO­

m.eHue, I13MeaeHIIe CTpOKil Ts6JIHUhI, IICIIO)lHeHile DDL-IW M8HfJ;hl). 

067>elCnUtblU mun uJtu 31C3eMn.JlRp 067>elCnUWZO muna 

Oracle-sepCIIfl OO'l>eKTHO-opIleHTHpOS8HHoro KJI8CCa (TO eCTb IIOIIbITK8 

era SMYJU1UIlH). 06'l>eKTHhIe TIUIhI OIIrrCbJB81OT RBI( COCTOflHHe, TaR II DO­

Be,n;eHlIe. OO'be,ll;I1H$lfi COOCTseHHO ,n;8HHhle (rrO,ll;OOH O peJIflIJ;HOBBOH Ta6-

JIIIue) C IIpaSIIJI8MII (upo:o;e,n;ypaMIf II qlYHKUIUIMII, M8mmYJUI:pyroIUil­
Mil C STlIMll ,n;8BBbIMII). 

B aTOM pa3,1l;eJIe Mhl IIorOBopIIM 0 npoue,n;ypax, CPYHKUHflX II rr8KeT8X. 

TpIIrrepbI 6Y.D:YT orlHC8HbI ,Il;8JIee. OO'beKTHble TIIIIhl He 6Y.D:YT paCCM8TpW 
BaThe)] B STOll rJIase, TaK KaK MaJIO KTO 113 pa3pa60Tl.J:I1KOS (H nOt{TH HHRTO 

H3 a~MHBHCTpaTOpos 6a3 ~aHBbIx) HCnOJIb3yeT 06'beRTHo-opHeHTHposaB­

Hble B03MO:JKHOCTII Oracle. 

npo~eaypa - :no MO,ll;YJ'Ih, BhIIIOJIHHIDIIJ;llH O,ll;HO HJIH HeCKOJIhRO ,lI;eHCTBHH. 

BbI30B rrpOo;e,ll;YPbI B PL/ SQL IIpe,ll;CTaBJIHeT c06011 He3aBIIcIIMhlil I1crrOJI ­

BJIeMbIll o n epaTOp, n OSTOMY PL/SQL-6JIOK MOJKeT COCTOJITb TOJIbKO H3 BbI-

30B8 DpoueAypbI. TIpou eAYPbI flBJIfllOTCfl KJI lOtJeBbIMIl COCT8BJIfllOIUHMH 

MO~YJIbHOrO RO~8, ROTopbIe 06ecn e TUIB8IOT rpynml pOBRY II B03MO:JKHOCTb 

IlOBTopHoro llCIlOJIb30BaHHH IlporpaMMHoH JIorHRll. 

CTpYKTypa npo~eAYPbl 
PL/ SQL-IIpo:o;emrpa HMeeT CJIemrIOIIJ;llH Q>opMaT: 

PROCEDURE [ cxe l.;'j, JiII>lq [( njpal18Tp [. fiapaMeTO ) J 
[AUTHID OEF H1ER I CU rlR=~n_USERJ 

IS 
[ onepjTQPbl 06bRB,~eHll;;J 

BEGI N 
ilcnOJ;I-jJ1eMbie cnep:J Top!>' 

[ EXCEPTI ON 
one.oaTcpH c6pa6oTKI1 MCKfltl'J8.'1'M}i J 

DH) [IIM"J; 

r)J;e K8:JK)J;bIll SJIeMeHT llMeeT cooTBeTcTBylOr::o;ee Sa3S8QeSHe: 

CXeM(1 

i1MR 

IIMH cxeMhl, ROTOPOH rrpHHU~JIemllT rrpo:o;e~ypa (seo6H3UTeJIhHhJH n8-

pUMeTp). TIo YMOJIl.J:aHllID npo:o;e)J;ypu rrpHH8)J;J'IemllT cxeMe TeKyIIJ;erO 

nOJIh30BaTeJIH. ,n:JIH c03)J;asHH rrpo:o;e)J;yphJ B )J;pyroll cxeMe TeKyr::u;eMY 

nOJIh30S8TeJIEO nOTpe6YEOTCJI cooTBeTcTBYIOIIJ;He np"SHJIerHH. 

IIMH rrpo:o;e)J;YPbI, KOTopoe YKu3bIBaeTcH cpa3y rrOCJIe K,JIIOQeBOrO CJIOBa 

PROCeDU Re . 
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napal4eTpli 

Heofifl38TeJIbBbIH CIIIICOK napaMeTpOB, KOTOpbIe MoryT 6bITb Orrpe,i1;eJIe ­

Rhl ,ll;JUI nepe,a;a'Irr HHQlOpMa:U;IIH RBI{ B npon;e ,ll;Ypy. TaR II 113 Bee 06paTHO 

B Bhl3hlBllIOIll;YIO rrporpaMMy. 

IIUTHID npeil.!LOJlCeHUe 

OnpeAe.7meT, C K8KIIMII npSBaMII 6YAeT rrCIIOJIHflTbCn npo:u;e,ll;ypa : C TIPS­
BaMIl ee BJHl)J;eJIh:u;a (coa.n;aTeJUI) HJIII me c rrpaB8MH 8bI3hlB8ror:u;ero 

nOJIh30BaTeJUI. IIpHH.HTO rOBopIITh 0 )1;BYX MO,ll;eJUIX I1CIlOJIHeHII.H: c npa­
aa.iKU 6JlaileJlbl{a II C npa6u.ttU 6bl3bt6a}()~ezo. 

o n ep8Topl1 U6bf1BJleh'l1fl 

06'bHBJleHIUI JIOK8JIhHhIX rrp;eHTIHlHuWTOPOB )l;JI$I 1l8HHOfi: npoue.n;yphl. 

ECJIH Bhl HII"<Jero He Ofi'hRBJIHeTe, TO onepaTophl I S II BEGIN 6y.n;YT cJIe,n;o­
BaTh Herrocpe.n;CTBeHHO i1Pyr 38 ,ll;pyrOM. 

i1c rlOnHReMbl/3 on ep8 TO{JbI 

OnepaTophl, ROTophle rrpOIJ;e,ll;ypa HcnOJIHReT IIpii Bhl30Be. IIocJIe RJIlO­

qeBOrO C~'10Ba BEGIN .n;o RJIIQ"'IeBhlX CJIOB END llJIll EXCEPTI ON ,I1;OJImeH 6hlTb 
YK83BH XOTfl fihl O.n;IIH IICrrOJIHfleMhlR orrep8Top . 

On'dfJinofJl1 o6pa6oTI<I1 I1CKfl/O'feh' i1M 

Heofi.H38TeJ[bHhle ofipafioT"'IIIKII llCKJlIQ"'IeHIIH .n;JIfl rrpoo;e.n;yphl. ECJIII Bhl 
He oGpaG8TI:JBaeTe fiBEO HIIK8KHe I1CKlIIOt.IeIlIlJI, TO nponYCTIITe RJIIOqe­

Boe CJIOBO EXC EPTIO N II 38BepmllTe pa3.n;eJI llcnO .. '1BeHllJI KJIIOTleBhl M CJlO­
BOM EN D. 

Bbl30B npo~eAYPbl 

IIpoue.n;ypa Bhl3bIBaeTca RaR IICIlOJIHaeMhlH oIlepaTOp PLj SQL . .n;pyr llMII 
CJIOBBMII, Bhl30B npoue.n;yphl .n;OJlmeH 38Bepm8Tbcfl TO"'lKOR C 38nflToii (;) 
II IICnOJIHHTbCa .n;o IIJUI nOCJIe .n;pyrllx (eCJIll OHll eCTb) onep8TopoB SQL llJIll 
PL/ SQL B llCIlOJIHaeMOM paa.n;eJIe PL/SQL-6~'10Ka . 

.n;JIa aaIlycRa Ilpoue.n;yphl aop l y_di SCOJ nt llC rrOJIb3YlOTca cJIe.n;ylOIl1;lle orre­
paTophl: 

Dt GI N 
appl y_di scoLnl ( new_cornpanv_id, 0 15) ; -- CKVi I-lKil 15% 

om; 

ECJIll npoue.n;ypa He npllHllMaeT n ap8MeTpOB, MomHO Bhl3hlBaTb ee, He HC­

IlOJlb3ya CKo6Kll: 

B sepCllHX Oracle8i Database II CTapme MOacHO SKJIIO"'IaTb B Shl30S rrpoue ­
.n;yphl rrYCTble cKo6Kll, aarrpllMep: 
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<J>YHKIlIIIIII 

tPYHKlJ,.UR - ~TO MO,ll;ym •• B03Sparn;alOnrHR 3H8l.J:eHHe. B OTJIHtIlie OT BhI30B8 

npOIle,ll;ypbI, flBJUIlOrn;erOCfl aea8BHCHMbIM flCDOJIBfleMbIM onepaTopOM, 

BbI30B qlYHKUIUI Mom.eT cyru;eCTBOS8Tb TO.JIbKO RBK '[HICTh HCDOJIBJIeMOrO 

onepaTopa (TO eCTh DB MO:iKeT 6bITb. H8n])HMep. SJIeMeBTOM BbIpaJKeHlIfi 

liJIH 3H8l1eBHeM, npHCBaI1BaeMbIM DO YMOJItfaHIlIO rrpll Ofi'bflBJIeHI'HI IIepe­

MeBHoIi). 

<DYHKUIIfl B03sparn;aeT 3HaQeHHe, ROTopoe, eCTeCTseHHo, OTHOCllTCJl K R8-

KOMY-TO TIHly A8HHhlX. <DYHKIll'UI Mom.eT HCIIOJIh30S8Tbca 8 P L/SQL-one­
paTope BMeCTO BhlpameHHfl , HMelOrn;ero TOT iKe THIl.n;BHHhlX, t{TO H B03spa­

rn;aeMoe IPYHRD;lleiI 3HaQeHIIe . 

4lYBKUHH -qpe3Bhl't{aHBO BamHbl ITlm C03,D;aHlln MOAYJIbHblX KOHCTPYRIlHll. 

HarrpnMep, mc60e fiH3Hec-rrpaBHJlO HJUI cpopMYJIa B B8IlIeM rrpllJIO)KeBI1I1 

,n;OJIJKBbI OblTb nOMeweBbI B Q1YBKD;IIH. JIIOOOH 3anpoc, B03Bparu;aIOru;IIM. 

e,n;I1BCTBeHBYIO CTPORY, T8R)Ke CJIe.n;yeT orrpe,ll;eJIflTb B <PYBRunn, C TeM '<ITO ­

ObI o6eCrre'<IHTb npocToH II Ba,ll;eJKBbIH cnocofi ero n OBTopBoro nCrrOJIb30B8-

Bnn. 

HeKOTophle pflapfl6oT~mKu npe.n;nO~IuTruoT nO.JIflTflThCH He Hft (PYHK­

UHH, 8 Ha npOn;e.n;yphl, BoaBpa~8JO~He HHCPOPM8lUllO qepea cnllCOK 

napaMeTpoB . ECJm: Bhl OTHOCHTeCh K HX TIHCJlY, TO He aR6y.n;bTe rrpo­

BepnTh, lJTO Bce BaWl1: 6u~mp,c-rrpaBH"'IfI., (}lOpMY,'IhI H O.n;HOCTI){)tJHhIe 

a8npOChl t CnpflTRHhl" B npOn;e.n;y phl. 

ECJIII B npI1JIO)KeHIIH onpe,n;eJIeBO II ItCnOJIb3yeTcn M8JIO Q1YBKIlIIH, TO ero, 

CKopee Bcero, 6Y,Il;eT CJIO)KHO nO,ll;.n;epJK H B8Th II COBepmeHCTBOB8Th. 

CTpYKTypa ¢lYHKLI"" 
CTPYKTYP8 <PYHKUIUi COBrra,n;aeT CO CTPYKTYPOH rrpone,n;ypbI, e,ll;I1BCTBeH­

Boe OTJIIITIIIe COCTOIlT B TOM, '<ITO <PYBKUIHI BKJIIOTI8eT B ce6n eru;e rrpe,l:pIO ­

JKeHHe RETURN: 

FUNCTION [cxeMii. ];1MR [ ( n:JpiJMeT,O [, na,OaMeTO . ] ) ] 

RETURN II1IC tJ(J 3HpailiaeMI.iX_)1a11IiUx 

[ AU I IUO IJ I::. I-HH:H I CUHH :'NI_US I::.H] 
[ OET EflMItH STIC] 
[ Pt,RAI I_'= 1 [ NAill ' ... ] 

[ PIPELIN ED : 
TS 

[ onep:JTopbI 06bRBneHI!>I] 

8r.GI N 
I1CIIO/l l IPeMiie cnepa lOP!>' 

[ r XCWr ION 
onepiiTopbI 06P860TKI! !1CKfliIJ'-ie,'il1iij 

END [ 1111>1 : , 
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r,ll;e 3JIeMeHTbI HMeIOT CJIe.n;ylOru;ee Ha3Ha-qeHHe: 

i1MR 

liMH CXeMhl, KOTOPOH npIlHa,lJ;JremHT QJYHKUHH (Heo6R38TeJIhHhlH napa­

MeTp). TID YMonqaHllH) <PYHKUHH rrpIIHa,lJ;JIemIfT cxeMe TeKyru;ero nOJIb-
30BaTeJUI. ,lI;JUI C03,!1;8HHH npoueAyphI 8 .n;pyroH cxeMe TeKyrn;eMy nOJIb-

30BaTeJIK) IIOTpe6YlOTCH COOTBeTcTsytoIIJ;IIe npHBHJIerlill. 

IIMH <PYHKUIfIl, ROTopoe YKa3hlsaeTCH cpaay nOCJIe l(.;rnoqeBorO C)lOBa 

,U NCTION. 

napaMeTPbl 

Heo6.H38Te.T£bHhIll CIIHCOR napaMeTpoB, ROTophle MoryT GhITb orrpe,!l;e.T£e­
Rhl ,ll;JUI nepe,!l;aqil I1Hq,0pMaUilil .foWK B CPYHKUlIIO . TaR H IT3 Bee oGpaTHo 

B Bhl3hlB8KJIIJ;YIO rrporpaMMy. 

n m_ B038p ailja eMblXj jaHHb/X 

Trrrr ,ll;aHHhlX 3HaQeHHH, B03Bparn;aeMoro tPYHKUHeii, KOTOPhlH: 06.H3a­
TeJIbRO ,ll;OJDKeH 6hITb YRaa8H 8 aarOJIOBKe QJYHKUIIIL 

AUTHID npeo.'lU:m:enue 

Onpe.n;eJUleT, C KflKIlMIl rrpflB8M1l6Y,ll;eT llCrrOJIHRTbCR lIPOIW,ll;YP8: C lIPfl­

BaMIl ee BJIa,ll;eJIbIJ;3 (c03,ll;aTeJIR) HJIll me C lIpaBflMH Bhl3hlBflror::u;ero 

lIOJIb30BaTeJIR. ilPHHRTO rOBopHTb 0 ,ll;BYX MO,ll;eJIHX llClIOJIHeHllH: c npa-

6UJltU B.rtuiJeJtblJ,a H C npuBuMu Bbt3bWUIOU{ezv. 

DETER MINISTIC npeiJ.w:JfCe1-tue 

ilO,ll;CKfl3fm orrTllMH3aTOPY, rr03BOJIHIOr::u;8a CHCTeMe HClIOJIb30B8Tb co­

xpaHeHHYro KOlIllIO B03Bp8r::u;eHHoro <PYHRuHeit pe3YJIbTaT8 (rrpll ero Ha­

;rm'<lHll). OrrTHMH38TOP 3arrpOC8 OlIpe)1;eJIfleT, CJIe)1;yeT JIll BhlopaTb co­

xpaHeHHYro KOlIllIO llJIH me Bhl3B8Tb (PYHRUHro rrOBTopHO. 

P flRfl L L[ L_[NI\[3 L [ npeiJ.rtO:JfCeHUe 

IIo)1;cR83R8 orrTllMH38TOpy, pa3pem8IOr::u;afl rr8pa~'VleJIbHOe BhlrrOJIHe­

HHe (PYHRUllH lIpH Bhl30Be H3 olIep8Topa SELECT. 

PIPELI NE D npeo.rto:JfCenue 

YK83hlBaeT. TITO pe3YJIbT8TbI T80JIH'<IHOH <PYHKD;llii )1;OJImHbI B03Bpa­

rn:8TbCH rroCTpOTIHO C rrOMorn:bIO KOM8H)1;bI FIFE ROW . 

onepaTOpbl 06bf/B!1eh' I1R 

06'bRBJIeHHR JIOKaJIbHhlX ll)1;eHTll{lmK8TOpoB )1;JIH ,ll;aHHoit <PYHKI::r;HH. Ec­

;rm BbI HH'<IerO He 06'bHBJIHeTe, TO orrepaTophl IS Ii BEGI N 6Y,llST CJIe,ll;oB8Tb 

HelIOCpe)1;CTBeHHo )1;pyr 38 )1;pyrOM. 

~CnO!1HReMbie onepa Topbl 

OlIepaTopbI, KOTopble <PYHKUHH HCrrOJIHHeT lIpIi BbI30Be. IIocJIe KJlIO'<Ie­

Boro CJIOBa B[GIN )1;0 K·JlIO'<IeBbIX CJIOB [ NO HJIIi [XC [PTI ON ,ll;OJDKeH ObITh 

YK838H XOTfl ObI O)1;IlH llCrrOJIHfleMbIH: orrep8Top. 
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onepaTOpli o6pa6oTKI1 I1C KJllO yeh'l1J1 

Heofifl38TeJIbBbIe o6pa6oT'<IIIKII HCKJIIO'IeHlIll ,1J;JUI QJym{OIm. ECJIH BbI 

He o6pa6aThIsaeTe .fIBRO HIIK8KIIe llCKJIIO'IeHlUI, TO rrporrycTIlTe KJIIO'<Ie ­

Boe CJIOBO EXC EPTION Ii a8sepIIIHTe pa3,ll;eJI H c n OJIHeH llR KJIIQ-qeShIM CJIO ­

BOM END. 

Bbl30B <l>YHKLI"" 

~YHKUIUI BbI3hlsaeTCH KaK qaCTb llCnOJIHHeMOro orrepaTopa II MOJKeT He­

nOJIb30S8TbCfl B COCTaBe onepaTopa B JIIo60M MeCTe. r,n;e pa3peilieBo nc­
DOJIb30BaHile Bhlpa.>KeHiliL PaccMoTpIIM a8 npIlMepax pa3JUfTIBbIe BapnaE­
TbI Bb130S8 q)YHKD;IIii: 

• IIPllCS8IIs8HIIe rrepeMeHHorr 3H8'<1eHIIR n o yMOJITI8HHIQ nprr IIOMOru;H 

BhI30B8 QJYHKUIIll: 

DEC LAn E 
v nickr arl8 Vt\RCIIIIR?(1(W) 

favorite_n ickname( 'Steven ); 

• llCIIOJIh30SaHH e <PYHKU1Hl - QJIea8 ,ll;JI}I Ofi'heKTHOro Tll II 8 oet B YCJIOBHOM 

BwpaaceHIIII: 

I)[ CIIIRr 

rl,/_par'ct re t _t 
pe t _t ( 1001 'Me rclry " 'A~r ican Grey' 

TO OIlTE ("09/23/1996 " "MM/DD/YYYY")), 

BEGIN 
I F mLpa r rol age < INTERVAL "50 YEAR -- IVi I INTERVAL tl 9i 

IH::N 
LltJMS_OUI I'U I l'UI_LlN E ( St ill a YO lngs t er~") 

END IF " 

• 113BJIelJemle O,n;HOH CTPOKH HB<popMa:O;HH 0 KHHre BeIIocpeAcTBeBHo B 38-

IIIICb: 

l)EClAfH: 

rw_ f.i rsL _boo\ boeks%RO'.,,rrYPE " 
ll EGlt~ 

book illto"or ercw ( "1- ::6892- 33:: - 9 ), 

• IIo~'IylJeBHe 3 BaqeHHfl KypCOpHOH nepeMeHHoii: c I1B qlopMaUIIeii: 0 npo­

CpOqeBHbIX KBHrax Aml oIIpe,n;eneHBoro IlOJIb30B8Tenfl : 

LJ ECLAfH: 
Iw_ove'du€_inf c ev€ dl€ _r eL, 

IlEG I t~ 
rl,/_ove'du€_intc 

book_in f o overdue info "STEVEtCFEUERSTEItI"), 
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napaMeTpbl 

IIpoue.a;YPbI II cVYBKD;HH MoryT HCn OJIb30B8Tb nUpUAlempbt )J;JIfi nepe,ll;alJ:I1 

HB<pOPM8D;HH Me*AY MO.a;YJIeM If Bbl3bIB81Orn;IIM PL/SQL-fiJIOKOM (B OooliX 

HanpaBJIeHHHX) . 

IIapaMeTpbI MO.a;YJIfl HMeIOT Be Mem,IIIee 3BatIeBIIe, t{eM pea.7IIf3yIOrn;HH MO­

,1I;Y~'Ib KO,ll; (TeJIO MO,il;YJIJI). KOHet.lBO, BN ,ll;OJDKBhl ofiecnet{llTb pafiOTOCIIOCofi­

BOCTb MO,il;YJUI. H o Bee me CyTh C03.n;8HHJl MO,nS)!}1 a8KJIIOTlaeTC$I B TOM, 'ITO 

DB MomeT Bhl3hlB8TbC.fl (8 n.n;eaJIe) HeCIWJIbKHMII IlPyrHMil MO.n;YJUIMll. Ee­
.lUI me CIlHCOK rrapaMeTpOB IIJIOXO COCTaB,neB HJIH H eIlOH,ffTeH , TO ,ll;pyrllM 

nporpUMMHCT8M 6y.n;eT CJIO·;RHO I1CIIOJIb30B8Th THROH MO.a;YJIh. II MaJID KTO 

a8XOQeT C HHM B03I1TbCH. 11 6Y,ll;eT YjKe He Ba.mHO, H8CKOJIhKO XOPOIIIO BhI 

HanliCaJUI cBaH MO,ll;YJIb. eCJIIi HUKTO Be a8xo-qeT liM IIOJIb30B8TbCH . 

P L/ SQL rrpe.n;JIaraeT pa3JIll"'lHhle Cpe,l\CTBa ,l\JUI scpcpeKTllBHoro COCTaBJIe­

HlfH CIIllCKa IIapaMeTpOB. B pa3,il;eJIe fiY,l\YT paCCMOTpeHbI Bce SJIeMeHTbI OII­

pe,l\eJIeHlfH IIapaMeTpoB . 

<DopMaJIbHhle IIapaMeTphl OIIpe.n:eJIHIOTCH B CIIlfCKe IIapaMeTpOB IIporpaM­

MbI. OIIpe,l\eJIeHlle IIapaMeTpa "'Ipe3Bhl"'lallHO IIoxmKe Ha Ofi'bHBJIeHlle IIepe­

MeHHoll B pa3,il;eJIe Ofi'bHBJIeHHll fiJIOKa PL/SQL. ,n;Ba Ba.acBhlX OTJIH"'IHH co­

CTOflT B cJIe.1l.YIOrn;eM: Bo-rrepBhIx, .1I.JUI rrapaMeTpa .1I.0JDKeB 6hITh YKa3aH pe­
.acHM llCIIOJIb30BaHHfl, 8 BO-BTOPhlX, IIPlf OIIpe,1l;eJIeHlfU rr 8p8MeTpoB HeJIb3fl 

H8RJI8,1l;hlB8Tb H8 HlfX orp8HH"'IeHlfH. 

06-oJiBJlenUe C ozpanUIle1iUeJft - STO Ofi'bflBJIemte, B8RJI8,1l;hlB8IOIUee orp8HU­

"'IeHHe B8 3H8TleHIIe, KOTopoe MO.iKeT rrpIlCB8I1B8TbCfl IIepeMeHBOll, Ofi'bflB­

JIHeMOH C ,1l;8HHhlM TIIIIOM ,1l;8HHhIX. 067>JiBJLeIiUe 6f?,1 ozpaliu'lf?liuJi He H8-

RJIa.n:hIBaeT T8KlfX Orp8Hll"'leHUH HB 3H8"'1eHll.H. B CJIe,l\YIOIUeM Ofi'b.HB~'1eHIHI 

H8 nepeMeHHYIO compaTy_name H8KJlaAhlBaeTCH Orp8Hll"'leH lfe: ee AJIlfH8 He 

AOJI'KHa rrpeBbIIIIaTb 60 CHMBOJIOB : 

DECLAI1E 
com pany_name VII RCIlAR? (60): 

OAHaKo rrplf onpeAeJIeHllll rrapBMeTpa HeofixoAlfMO lfCK~'1IO"'IllTb "'IaCTb ofi'b­

.HBJleHlfH C OrpaHlf"'leHlfeM : 

!l>aKT .. "eCK .. e .. IIJOpMaJ1bHble napaMeTpbl 

Heo6xo,1J;lfMO P83JIH"'I8Tb ,1J;Be pa3H OBlf,l\BOCTH n 8p8MeTpOB: CPOPM8JIbHhle 

H cp8KTH"'IeCRHe. tPOpJltaJLb1ible napa"ttempbl - STO HMeH8, Ofi'bflBJIeHHhle 

B crrHCRe rrapaMeTpOB B 38rOJIOBRe MO,1l;Y,,'1fl. tPaIWW'leC1Cue napa.ilWmpb/ -
STO 3H8TleHH.H HJIH BhIp8.iKeBH.H, rrOMer.u;eHBhle B CIIHCOK IIap8MeTpOB IIpH 

<l18RTH"'IeCROM Bhl30Be MO,1J;YJIR. 

,n;aBaHTe rrOCMOTpHM Ha OT,,'1H "'IHR Me.iK.n:y cpopMaJIbHhlMH H $aKTH"'IeCKHMH 

napaMeTpaMH Ha npHMepe QJYHKD;HH t ot _sales . BOT ee aarOJlOBOK : 
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FUNCTTON tot_sa I es 
(compo n y _id_i n I N ccnpony. COTIP;:Jr y _id%TYPE 
s ta t us_in Hl o rd e ' staLus_ccd e%TY PE = NUL L) 

RETURU st d_types do l la r_amoun t ; 

inasa 1. Bse.QeHltle B PL/SQL 

<POPM8JIbBhIMlf napaMeTpaMH t oCsales flBJIJIlOTCfl: 

company_ i d_ in 

ITepSllQHhIH KJIfC)"<I TaGJHfUhI CQmpa1 y . 

st at us_lfl 

CT8TYC 381<8308, KOTopble ,Il;OJDKHbI GhITh BKJIK)"<IeHhl B pacqeT np0,ll;8:JR. 

3TH QlOPMRJIbHhle napaMeTph! He cy~ecTByIOT BHe paMOR rpYHKUHIL Bhl 
MQ)KeTe BocnpllHllM8Tb llX RaK 3anOJIHIITeJIH (placeholders) ,Il;JIn ¢8KTH"tIe­

CKllX 3BaqeBIfH napaMeTpOB, ROTOpl>Ie 6Y.1I.YT n epe,ll;8Bhl B CPYBKUllIO, KOr,ll;8 

OBa 6Y,lI;eT IlCDOJIb30B8Tbcn B nporpaMMe. 

I<aKIlM ofipa30M TIpE: IICIIOJIHeHIUI nporpaMMhI PLjSQL IIOHIIMaeT, KaRoH 
<l18KTIfTleCIUIH rrapaMeTp CDOTBeTcTByeT R8ROMY QlOPM8JIbHOMY? PLjSQL 
II0,l1;,l1;epm.I1BaeT ,I1;Ba cIIoc06a yCTaHoBRH COOTBeTCTBIm: 

C6Jl3bWaHUe no n03U/{UU 

ReaBHo CBH3hlBaeT cpaRTIIqeCKHH IIapaMeTp C fPoPMaJIbHbIM no I1X no-

3HD;I1I1. 

C6Jl3bWaHUe no UMenu 

.5IBHO CBfl3hlBaeT cpaKTHqeCKHH IIapaMeTp C cpopMaJIbHhlM IIO HMeHH. 

CBR3blBaHLile no n03L114Li1L11 

Bo Bcex paCCMOTpeHHhlX paHee IIpHMepax I1CIIOJIb30BflJlOCb CBH3hlB8HHe 

IIapaMeTpOB no n03 HD;I1I1. IIpH CBH3hlBaHilil 110 n03HD;III1 PLj SQL YCTaHaB­

JIHBaeT COOTBeTCTBHe Mem.AY IIapaMeTpaMH Ha OCBOB8BIIII HX OTHOCIITeJIb­

HhlX II03HUIIH B CIIHCKe: N-H {lJaKTHqecRHH IIapaMeTp B Bhl30Be IIporp8M­

Mhl conOCTflBJIHeTCH N-MY QlOpMaJlbHoMY napflMeTpy B 3flrO~'IOBKe IIpO­

rpflMMhl . 

B CJIe.n;YIOrn;eM IIpilMepe AJIa CPYHRD;I1H t ot _sales PLj SQL CBa3hlBaeT nep­

BhlH Q)aKTII"<feCKIIH napaMeTp :o rder compa nLi d C nepBhlM Q)OpMaJIbHhlM 

IIapaMeTpoM c orn ~a rl y_i d _ irl . 3aTeM BTOPOH cpaKTH"<feCRIIH IIapaMeTp N co­

IIOCTflBJlHeTCH BTOPOMY QJopMaJIbHoMY IIapaMeTpy status_i n: 

ne 'li sa l es::; tol sales (. order.compar y id, ' W ): 

Fur'lenOII tot_sa l es 
(cornpanL id _in IN ccnpany. cO'flpany _id%TYPE 
sta t us in IN o rde' status ccde%TYPE ::; NUl l ) 

I-l l:: IU l-lN st d_types dolla r_amoun t ; 

Tenepb BbI 3HaeTe, K8KHM 06pa30M ROMnIl~'IHTOp IIepe.n;aeT 3Ha"<feHHH napa­

MeTpoB B MO.n;YJIH. CBH3bIBaHile 110 n03HD;I1I1, HecoMHeHHo, HBJlHeTCH HaIl-

60JIee nOHHTHhlM H "<faCTO I1CIIOJlb3yeMhlM MeTo.n;OM. 
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TIp" CBH3hlB8HHil no llMeHII ShI HBBO COIIOCT8BJUl eTe q,0PM8JIbHOMY napa­
MeTpy (WMH rrapaMeTpa) q,8KTH"tIeCKHll napaMeTp (3HaqeHHe napaMeTpa) 
Benocpe,a;CTBeaBO B BbI30Be nporpaMMhl, HcrroJlb3yn ROMfillH8 D;HlO CllMBO ­

JIOB - >. 

CHB T8KCIIC CBfl3bIB8mUI no IfMeHIl 6Y,ll;eT T8KIiM: 

llMfl QlOPM8JIhHOrO rrapaMeTpa .RBBO YK8a8HO, TaR 'ITO PL/ SQL H e ,a;OJImea 

IIhIT8Thca YCTaHOBllTh COOTBeTCTB He QJaKTllqeCKOrO na paMeTpa (llOPM8JIb­

HOMy aa DCBOBe llX Ilopa,D;fW. T aR '<ITO eC~'1H ShI I1CIIOJIb3yeTe CB.H3bIB8Hlle 

no HMeHll, TO MomeTe rrepeqnCJIHTb rrRpRMeTphl B BbI30Be rrporpaMMhI He 

B TOM IIopH,D;Ke, 8 KOTOPOM YK8a8HbI q,opMaJIbHhle rrapRMeTphl B 3arOJI08 -

Re . HanpHMep, Bhl MO:IKeTe BbI3B8Tb lPYHKD;HIO to t_sa l es ,D;JIfl HOBhlX aaRa -

30B mo6bIM 113 CJIe.a;YIOn.-I1X ,ll;ByX cnoco60B: 

ne'N sa l es 
tot sa I es (coT,panY_IC_in => C rde r _pk'J company_id, status in =>" N" ) ; 

ne'N sa l es 
tot _soles (stotus_in => "N" comp8 r 'cid_ir => o rde r_p-<Q CC rlpony_i d); 

Bhl TaR-iKe MOjKeTe HCnOJIh30B8Th B O)J;HOM Bhl30Be K8K CB.H3hIBaHHe no 

HMeHH. TaK H CB.H3hIBaHHe no n03HJ:J;HH : 

c rder ne'll_sales "= lol _sales (crde r_pkg companY_ld " slalus_l n =>" N" ) : 

ECJIH Bhl HCrrOJIh3yeTe 06a B H,ll;a CB.H3hI BaHH.H , TO Bce rr03HUHOHHhle rrapa­

MeTphl .n;OJIjKHhl rrpe,ll;IIIeCTBOBaTh KaKHM 6hl TO H H 6hlJIO HMeHOBaHHhIM 

(KaK ::lTO C,ll;eJIaH O B npe,ll;hl.n;yw;eM rrpHMepe). 

Pe>KL<1Mbl L<1Cn0I1b30BaHL<1H napaMeTpOB 

Orrpe,ll;eJI.H.H n apaMeTphl, Bhl ,n;OJIjKHhl YK8a8Th, KaKHM 06paaOM HX MOmHO 

HC n OJIh30BaTh. CyruecTBYIOT TpH pa3JIHttB hlX p€)KHMa HCnOJIh30BaHHfl na­

paMeTpOB. 

Pe4KHl\t Onncanne HCnOJlb30BalDle napal\oleTpa 

I N TOJlbKO .z:IJlH t.[TeHHH 3H8qeHHe n8psMeTps MOjReT HCIIOJll.30B8T bCH BHYT-

pH M 0 .z:lY.n.fl. HO H3MeHeHHe IUlpSMeTps 3snpe~eHO" 

OUT T O.nhKO .ll;.n.ll 3nIIllCll MoAy,'ll. M OjReT npuc8011Th rrapaMeTpy 3HI:I'JelUte. HO 

CChL'l8Th C.JI Ha H e ro B MO.z:ly.ne aanpern;eHO. 

I N OUT ,lJ;:UI t.[TeHll.fl II 38 - MOLlY.'ll. MOjReT CCl.L'lSTl.C.fI H8 n8pSM eTp ( tmTSTh) 

nllCll II ll3MeH.fITl. ero 3H8t.[eHHe (38IIHChlB8Th). 

PemHM H crrOJIhaOBaHHH orrpe,n;eJIHeT, K8KHM 06paaOM rrporpaMMa MomeT 

npH MeHHTh 3HaQeHH e, npHcBoeHHoe (j10PM8JIhHOMY napaMeTpy . PeiKHM 

HCrrOJIhaOBaHHH n apaMeTpa 3a.n;aeTcH Hen ocpe,n;cTBeHHo n ocne YRaaaHHH 

HMeHH napaMeTpa rrepe,n; YKa3aHHeM ero THna H 3HaQeHH.H no YMOJIQaHHIO 
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(eCJUI OBO on pe,ll;eJIeao) . B aarOJIOBKe CJIe.n;YIOrn;eH rrpou;e.n;yphI YK8a8HhI Bee 

TpH pe)KHM8 HCIIOJIh30S8HHH rrapaMeTpos : 

PRocmUR r rre di ct _3ct i vi t')' 
(lGst_date_ifi I N DAl E, 

t ask_desc i li cu t TN OJT Vt,RCI IIIR? , 

next_date_ou t au I DAr : ) 

IIpou;e.n;ypa Dredict _activity npwHRMaeT Asa SJleMeHTR ,!l;8HHbI X: ,1l;8TY ITO­

cJle.n;aero ,ll;eHCTBHH II OIHlcaHlfe SToro .n;eHCTBIUI. B peayJlbT8Te pa60ThI 

npo:o;e,ll;ypa B03sparn;aeT T8KJKe ,ll;SR SJIeMeHTR ,lI;RHHbIX: OIIIfC8Hlle ,ll;eaCTBllH 

(S03MO:iKHO, H3MeBeHHoe) II ,!I;8TY CJle,ll;YIDrn;ero ,ll;ellCTBHfl . IIapaMeTp 
t a sk_desc_i 10Ut o n pe.n;eJIeB KaK IN OUT, II03TOMY rrporpaMMa MO.>KeT t.IRT8Tb 

apryMeBT II H3MeHflTb era 3BaQeHHe. 

naKeTbl 

IIax:em - 3TO crpynIHlpoB8BHhle BMeCTe SJIeMeBTbI PLjSQL-Ko,!l;a. IIaKeTbI 

npe.n;cT8BJIflIOT COfiOR qm3IfttecKYIO If JIOrIfttecKYIO CTpyKTypy ,1J;JIfl opraHIf-

3aUIfIf IIporp8MM If ,lI;pyrIfx 3JIeMeHTOB PL/ SQL, T8KIfX KaK KypCOphI, THIIhI 

If nepeMeHHhIe. OHH T8Kme IIpe,ll;OCT8BJIHIOT B8mHhle QJYHKUHOH8JIhHhle 

Cpe,1J;CTBa, TaKlle KaR CORphITHe JIOrHKli H ,1J;aBBhIX, orrpe,1J;eneBlie r n 06anb­

BhIX ,1J;aBBhIX (cyrn;ecTsYlOlllIfX Ba IIpOTfl)KeHIfIf ceaHca) If pafioTY C HHMH. 

npaB .. l1a nocrpoeH .. " naKeTOB 

KOHCTPYRUlifl rraReTa O"tleBh rrpocTa. Ha li3YQeB lie OCBOBBhIX 3JIeMeHTOB 

CHBTaKCHC8 IIaKeTa H OCBOBHhI X IIpaSIfJI e r o IIocTpoeHIffl IIoTpefiyeTcfl co­

BceM HeMHoro BpeMeHH, HO MHorHe He,ll;eJIH (HJIll ,lI;8:IRe MecHUhI) MoryT yft ­

Til H8 TO, '!TofihI OTKphITh ,Il;JIH cefiH Bce HlO8HChI CTpyKTYPhI n8KeT8. B 3TOM 

pa3.n;ene MhI paCCMOTpHM npaBllJI8, KOTOPhIM Heofixo.n;HMO cne.n;OB8Tb IIpH 

C03.n;8HHH rr8KeT8. 

,l.l;JIfl rrOCTpoeHllfl II8KeTa Heofixo.n;IlMO C03.n;8Th ero c rreUll<pHKaUIlIO II, nOTI­

Til Bcer.n;a, TeJIO IIaKeTa. H eofixo.n;IlMO pemllTh, KaKlle SJIeMeHThl rrona.n;YT 

B cneumlmKaUlllO, a KaKlle fiY,1J;YT CKPhIThl B TeJIe naKeTa. MO:IRHO TaK:lRe 

H8n llC8T b fiJIOK Ko.n;a, KOTOPhIft O r acle fiy.n;eT HC IIO~'Ih30BaTb .n;JIR I1HHUII8JIll­

a8U HH IIaKeTa . 

Cne,-,II1¢UIIKa,-,VISI naKeTa 

B cneUIlQJHKarr;Hll II8KeT8 IIepe'!I1CJIeHhl Bce ,lI;OcTynHhIe ,Il;JIfl HCIIOJIh30Ba­

HIffl B nplinO:IReBHflX SJIeMeBThl naKeTa. 8 T8R)Ke rrpHSe,1J;eHa Bcn HB<popMa­

UHfl, ROTOp8fl Heofixo,1J;HMa p83pafioT'!HRY .n;JIn HCnOJIb30S8HHn 3THX 3JIe­

MeBTOS (STY HBqlOpManHIO '!aCTO Ba3hlsaIOT rrporpaMMBhlM HHTeprpeHCOM 

rrpHJIO)KeH Hn (API ~ applicati on programmi ng i nterface». P aapafioT'!HK 

,1J;OJI:lReH HMeTb B03MO:IRHOCTb pafioTflTb C SJIeMeHTaMH, npllse,1J;eHHhIMH 

B CIIeu mpHKaUHII, He ofiparn;aRCb 3a pa3'hRCHeHIIHMH no llX HCIIOJIb30S8-

HillO K KO,ll;Y TeJIa naKeTa. 

IIpHBe,ll;eM HeKoTophle IIP8BHJI8 C03,1l;8HHH cIIeuHllmK8uHH n8KeTa: 
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• BhI MoaceTe 06'bRBJIHTh SJIeMeHThI rrpaKTllqeCKIl BCeX THITOH )];aHHhlX: 

QHCJI8. llCfUIIDqeHIUl, THIIbI II KOJIJIeKD;IUI. HB ypOBHe II8KeT8 (TO eCTh He 

BaYTpll KOHKpeTHOll npmJ;e,lJSPhl liJUI c:}JYHK:O;HH [IaKeTa). TaKHe ,lI;aHHbIe 

H83l>IB8IOTCfl uaHHblJltU YPU61tJl naKema. IIpn aTOM CJIe.n.yeT 113fieraTb 

06'bflBJIeHIUI rr epeMeHHhlX B n8KeTe, Tor.n;8 RaR 06'bflBJIeBIfe KOECT8ET 

8IIOJIHe ;:J;onycTIIMO. 

B cneD;HrprrKa:O;IU{ (rrJUI TeJIe) II8KeT8 He~'Ib3fl 06'bflBJUlTb KypcopHble [Ie ­

peMeHHhle (rrepeMeHHhIe, onpelleJUIeMhle HB OCROBe TIIII8 REF CURSOR). 
KYPcopHhle rrepeMeHHhIe He MoryT coXpaUJlmb ceoe :ma'le1-tUf? HB rrpOTH­
meRUIT ceaHca (8 pa3)1;eJIe «,llaHHhle rr8K·eTa» ,1l;8JIee B STOff r.lI8Be 6YAeT 
npWBe.n;eHa 60JIee no.o:po6HaH H HCPOPM8UHH 0 ,il)IllTeJIbHOCTII cyrn;ecTBo­

B8HllH .n;aHHhlx). 

• Bhl MomeTe 06'bflBJIflTI:. npaKTH'<IeCKH mo6I:Je BH,lJ;I:J CTPYKTYP ,lJ;aHHI:JX, 

T8RHe R8R KOJIJIeKn;HH. aanHCH HJIH THn REF CURSOR . 

• BI:J MomeTe 06'bflBJUITI:. B cnen;H(lmK8n;HH naReTfl npo:o;e,lJ;ypI:J H Q1YHR ­

:U;HH, HO YR8aI:JB8TI:. MomHO TOJII:.KO a8rOJIOBOK rrpOrp8MMI:J (Bce, '<ITO Ha­

XO,lJ;HTCR BI:JIIIe KJIIO'<IeBOro CJIOB8 IS HJIH AS ). 

• BI:J MomeTe BRJIIO'<I8TI:. B c rre:u;mlmRauHID rraReT8 flBHI:Je KYPCOphl. Boa­

MOmHI:J ,lJ;Be <pOPMhl flBHor o Kypcopa: 06'bJIB.,'IeHHe 38rrpoca MomeT 

BKJIID'<I8TI:. B ce6fl SQL-38npoc, H JIH me 3anpoc MomeT 6hlTI:. cnpflT8R 

B Te.,'Ie n aKeT8, TOr,lJ;a B 06'bflBJIeHHH KYPCOP8 6Y,lJ;eT npHcYTcTBOB8TI:. 

TOJII:.KO rrpe)J;JIOmeHHe RETURN . 

• ECJIH B cne:u;rrQmKa:U;HH n8KeT8 06'bflBJIeRhI KaRHe -TO npoue,lJ;yphI HJIH 

QJYHR:U;HH , a TaKme eCJIH KypcopH aR nepeMeHH8fl 06'bflBJIeH8 6ea SQL­

aanpoca, TO lleo6xoauJJw H8nrrC8TI:. TeJIO n8KeTa, B ROTOPOM 6Y,lJ;YT pea­

:rIHaOBaHI:.I STrr SJIeMeHTI:.I KO)J;a. 

• B cne :O;H<pHK8:O;HID naKeTa MO)KHO BKJIIO'<IHTI:. npe,lJ;.'IO)KeHHe AUTHID, KO­

Topoe 6Y)J;eT onpe)J;eJIRTI:., B COOTBeTCTBHH C KaRHMH npHBHJIerHHMH 

p8apemeHI:.I JII06hIe CChIJIKH H8 06'beKThl: BJI8)J;eJII:.ua n8ReT8 (AUTHID DC · 
FINER) H JIH D OJII:.30BaTeJIn, BI:.I3hlBaIOr:o;ero IIaKeT (AU THID CU RRENT_USER). 

• IIocJIe onepaTopa END B cneurrQmK8uHH naKeT8 MomHO rrOMeCTHTI:. He -

06.H38TeJII:.HYIO MeTRY C HMeHeM rraReTa, HanpHMep: 

eND 'fl)'_pac kage ; 

PacCMOTpHM :3TH npaBHJI8 Ha npHMepe OYleRI:. npocTOH cneUH<pHRan;HH na­

K·eTa : 

cnEATE on REPLACE PACKAGE favo l iles.pkq 
2 AUTHID cunn =NT USEn 
3 IS 
4 /-1 Be KOHCTaHT bI . 06panTe BHVMa-U1e Ha TO , 

6 
7 c_ch ocola t e CO NSIM I IJLS_I~~ I E G EH = 16; 
R c st rawberry CONSTANT PI S TNT CGf R := 19, 

9 
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10 
11 
12 
13 
11 
15 

-- 06Ml fi n e-U1€ T LH13 AJlOlK€H-Ioii T a61H11lf> 

ryp;:: caces_nt IS TAIll [ OF INT[ GER, 

inasa 1. Bse.QeHltle B PL/SQL 

-- B,10lK€H H311 T a6n l1118 06bI1BJlSi €TCI1 H3 OC HCBe 8TOiO TI1ra. 

16 -- Tl-1 fl REF cunSDrl. tl03Hpa113lllljvii t1H~OpMall\11O 113 ra6;1I1 L, ~ f avoriles 
17 TYP::: fav_lnfo_ - cl I S f1EF cunson R:::TUR N f avoriles%nm~TYp = ; 

18 
1 9 npOlJ,eJlypa, KC l Opa l-1 liOJlY'Iae I CIH1CO K !lC IIYI HPHl>X I QHapCI:l 

2C (I1CI IOJ l b3Y>1 Ol lpe.Llel l eI IH lA~ pa rl ee 11-111) v HbHlo/.y r 

21 coolHelC l tly lO lI.Y~ I1I1~c p MallViIO 

22 PROCEDU RE stlOw_ "avoriles (lisL_in IN codes_ilL), 

23 
24 -- ilIYIIK L, VJ.I, KO I Cpa l1 H03Hpall(ae l IlCIO I1 I1 ~op'taL,11 1O 

25 -- 113 laOfll111lA f avo r i tes C lial16cJlee nOl lyfl>1PI IOM 3neM€III€ 
26 FUNCTION 'flos t_ popula , RETJR N fav _info_ l-ct: 
27 
28 END f avo rites _p"g , MeTKa KOH1l3 AIl" naK€T3 

leaK BH,lJ;HTe, clIeo;miJHK8O;HH lI8KeT8 lIO CTpyKType O"lleHb IIoxmK8 H8 ceK ­

o;HlO o6'hHBJIeHHIT PL/ SQL-6JIOKa. O,n;HaKo BamHhIM OTJIH"lIHeM HBJIHeTCH 

TO, "liTO ClIeO;HQJHKaUH5I lIaKeTa ne MO:JKeT co,n;epmaTb HHKaKoro Ko,n;a pea­

JIH3aUHH. 

Tello naKeTa 

TeJIo IIaKeTa co,n;ep:JKHT BeCb KO,ll;, KOTOPhIll He06xo,ll;HM ,ll;JIH pe8JIH3aUHH 

cIIeUHQJHK8UHH n8KeT8. TeJIo lI8KeTa Tpe6yeTcfl He BCer,ll;8 , HO OHO 06fl38HO 

lIPHCYTCTBOB8Tb lIpH H8JIHTIHH XOTfl 6hI o,n;Horo H3 lIepe"llHCJIeHHhIX ,lJ;aJIee 

YCJIOBHit : 

Cneu,urJ)uKau,UR naKema coiJepJlfum 067>R6JIenUe Kypcopa c npeiJ.rw.}/fenUeM 
RETcRN 

He06xo,ll;HMO olIpe,n;eJIHTb B TeJIe IIaKeTa OlIepaTop S[ l [ CT. 

CnelltU(jJUlWlJ,-UR nU1cemu coiJepJlfum o60Jl6Jtenue npou,eilYPbl UJlU ¢YHKlJ,-UU 

He06xo,ll;HMO npe,lJ;CT8BHTh nOJIH YIO pe8.7IH38o;HIO MO,ll;YJIfl B TeJIe D8ReT8. 

BaM mpe6yemcR ucnOJI lienue u:oiJa 6 paaiJeJIe uliuu,uaJLu:mu,uu meJIa na/(ema 

C rreumpHR8UHH rr8KeT8 He BK-JIIOqaeT B ce6H HCIIOJIHHeMhIH p83,ll;e . .'I (HC­

lIOJIH5IeMhIe olIepaTophI BHyTpH KO HCTPYKUHH BEGIN ... END) ; BhI MO:JKeTe 

HClIOJIHHTb RO,ll; TOJIbKO B TeJIe IIaKeTa. 

ITo cBoeit cTpyRType TeJIO II8ReT8 O"lleBh noxome Ha o Dpe,n;eJIeHHe npo:o;e,ll;y­

phI, HO HMeeT H H e KoTophIe OTJIHqHTeJIhHhIe oc06eHHOCTU: 

• T eJIo IIaReTa MomeT BRJIIO'IaTh B ce6fl pa3,lJ;eJI 06'hflBJIeHHH, HCIIOJIHfle ­

MhIH paa,n;eJI H paa,ll;eJI HCKJIIOqeHHH. P a3,lJ;eJI 06'hflBJIeHHH CO,ll;epmHT 

lIOJIHYIO peaJIH38UHIO Bcex KypCOpoB H rrporpaMM, OlIpe,lJ;e.T£eHHhlx B ClIe­

UHQJHKaUHH, a TaK:JKe OlIpe,ll;eJIeHHe .T£I06hIX lIp H BaTHhIx 3JIeMeHTOB (He 

lIpHBe,ll;eHHhIX B ClIeUHQJH K a UHH). ilPH H8JIH"lIHH paa,n:eJI8 H H HUHaJIHa8-

UHH pa3,n;eJI oG'hHBJIeHHH M o meT 6hITh lIyCT. 
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• IICIIOJIHHeMhIH pa3AeJI IIaKeTa rrpHHHTO H83hlB8Tb pa3aeJtOM, UHUI{UUJIU-

3U/{UU . DB MO:JKeT cO,ll;epmaTb ROA. lWTOPbIH llCIIOJIHHeTCH IIpll coa,n;a ­

Hllll B ceaHce SK3eMIlJUIpa naKeTa. 1 

• Paa,a;eJI [lcK.moqemIii ofipafiaThlBaeT JIIOfihle IICKJIIQqeHIIH, IIOpO)KfJ;eH­
Hhle B pa3.n;e~'1e HHIIUHaJUI3au~nf. DB MomeT rrprrcyTCTBoB8Tb B KOHn;e 

II8KeT8 TOJIbKO 8 CJIy-qae H8JIllqIlH pa3AeJ[a IIHllUllaJIIi3aUIlH. 

• TeJID IIaKeTa MoaceT fibITb COCTaBJIeHO CJIeAYIOIU:HMIl cIIoco6aMll: OHO 

MomeT BKJIIOTI8Th B ce6n TOJIbKO pa3,ll;eJI 06'bSIB~'IeHldi:. TOJIbKO I1CIIOJI­

HHeMhlH pa3,ll;eJI, I1CIlOJIHHeMhlH pa3)J;eJI [I paa,n;eJI HCKJIlOqeHHH, a TaK)Ke 

pa3,ll;eJI Ofi'hHBJIeHIfH, I1CIIOJIHHeMhlH pa3,1J;eJ[ Ii paa.n;eJI rrCK.mOqe HIIH. 

• He paapeliIaeTCa llCIIO~'1b30BaTb npe,lVIOme Hile AU THID B TeJ[e IIaKeT8, OR O 

,ll;OJUKHO CO,ll;epmaTbCH 8 cneUIlI:}HIKUIUHI. B TeJIe IIaKeTa MoryT I1CIIOJIh30 -

B8ThCfl JII06hle 06'heKThl, 06'hflB.lIeHHhle B cneumllIn~Bn;III1 SToro n8KeTa. 

• Bce npaBIIJIfl II orpflHilTleHHH, cyrn;ecTBylOrn;He lVlfl OO'hflBJIeHilfl CTPYK­

Typ ,1l;8HHhlX ypOBH.fl n8KeT8 , OTHOCRTC.fl R8R K cnen;mpHK8UHH, T8R 

II R TeJlY n8KeT8. HanpHMep , 38npern;eHO 06'hHBJIRTh KypcopHhle nepe­

MeHHhle. 

• IIocJIe onepaTopa END B cneUIIqJll K aUIIH naKeT8 MomHO nOMeCTHTh He -

06.fl38TeJIhHYIO MeTRY C I1MeHeM rraReTB, HanpilMep: 

END tly_pac kage , 

PaCCMOTpilM pefl.JIH38UIIIO TeJI8 rr8KeTI) favo rit es_:J kG: 

CREATE OR REP LACE PACKAGE BODY f avo r .iles_pkG 
IS 

npf1BaTHa>= nepeMeH Ha~ 

g most popu la r PLS HHEGER c s trawber ry; 

-- PeaIH1 3aLl,V51 rl pOLl,e,o,ypt> 

PROCEDJRE s ro· ... ·_ favorites (list_i n IN codes _nt) IS 
BEGTN 

FOR i ndx IN l.isl_ i n FIRST 

LOOP 
l.is l i n LAST 

DBMS_OUTPUT. pu t_l ine (list_i n (indx», 
END LOOP , 

END stlOw_ravor iles , 

-- ['eamI3al\V51 QyH K 1, L1~ 

FUNCTTOt~ most popu la r RrTURN fay in f o ret 
IS 

ret val tav in f o_ ret 
r ul l _cy fa v_in f o_rct ; 

IlFGHI 
OP EN r-et val ::OR 
St LI::C 1 

FROM f ave ri t es 

IIpH nepBoM 06Pfl.l1l;PHHH K nfl.KeTy. - IIpu • ."e'l. nay'!. peB. 
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WllrRr coce = g3Ios t _popu l a r : 
RET JI1U retva l , 

r XC EPTTON 
WH EN UD_DATAJ OUtJD TH En RETUR n null_cv 

END ITlcst papu l a r ; 

EN D favori Les_pkg ; - - Mel <3 OKO II~ alll1r 113 <e 13 

npaBII1I1a Bbl30Ba 3I1eMeHTOB naKeTa 

inasa 1. Bse.QeHltle B PL/SQL 

Ha C8MOM ~eJIe cOBepmeHHo H eBa)KB O 3 B a T b, RaK 38n ycKaeTc fl Ii HCD OJIB fl ­

e TCfl II8 K e T (8 KOH n;e K08 :O;OB , aTO n pOCTO KOBTefiHep ,lJ; JI fl SJIeMeHTOB KO,11;8). 

,n;JIfl nOJIb30B8TeJUI B8)KB O 3BaTb, R a K a8 rrYCTHTb II IICIIOJIb30B 8Tb KOB KpeT ­

Hble a~'IeMeHThl, KOTophle IIOMer:u;eHhl B rr8KeT. 

IIaKeT HBJIHeTCH BJI8,ll;eJIbueM CBorrx 06'heKTOB TOQHO T8Kme, R al{ Ta5JIIIUa -

B)Ia.n;eJIb:o;eM CBOIiX CTOJI6UOB . LIT06hl oGpaTllTbCH K SJIeMeHTY, onpe.n;eJIeH­

H OMY 8 Cne D;H<:}HUta U;Hll rraKeT8, u.36He SToro rr8KeT8, He06xo,n:I1MO YK8aRTb 

IIOJI H Oe llMn aJIeMeHTa. llCilOJIb3Yfl TOqe"llHYIO H OTa IJ;HIO. ,llasaihe paCCMOT ­

pHM a eCK OJI b KO rrpHMepOB. 

B ,o:a a How c rreumlmKauHll IIaKeTa OO'hHBJUHOTCH KOHCTaHTa, llCKJIIO"lIeHHe, 

K YPCOP H a eCKOJIbKO Mo,o:YJIew: 

CREATE OR REP LAC E PACKAGE pets _inc 

IS 
max pets i n faci l i ty CONSTANT INTEGER 12C ; 

pet_is _siCk I::XC::I'rION; 

CUHSOH pet _cur (pet_id_in IN pet id%IYI'I:: ) HEIU I-1 N pet%HOWIYI':: ; 

FUtlCTION next_pet_shots (pet_id_i r IN pet id%TYPE) rETU RN DATE: 
PROCrDJRr set schecu l e (pet id i n H~ pe t ic%TYPr): 

EtW pets i nc , 

,l1;JUI CChIJIKH a s .1IIOOOH H3 3THX OO'beKTOB Beo6xo,o:HMO HcrrOJIb30B8Tb HMSI 

II8KeT8 B KfPleCTse IIpefllHKC8 nepe,o: HMeaeM OO'beKT8, 8 H Meaao: 

DECLARE 
-- 06M1B,l 51 eM KOHcTaHTy Ha CC HOBe CTC Il 6u,a it Ta6.lV LJ,fj pet . 
c_pel COtlSTMH pel io%TYPE:= 1099. 
v _nex t _apppoi ntmen t DA1T, 

BEGIN 
TF pets inc Max pets i n facility) lOa 
TI-1 EN 

OP EN pe t s i nc pet cur (c pe t ), 

I::LS I:: 
v _nex t _a ppe in lmen t: = pel s_ine. I' ex t _pe t _ SIlO ts (c_pe t) : 

END IF : 
EXCI:I'·' I Ot~ 

W I-1 E ~j pets_i r e pet_i s_sick 

TIIrN 

pe t s_inc set_sc r eoule (c _pe t ): 
EtW; 
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IIOAhlTmKIIsaR, MomHO CRa3aTb, liTO cyrn;ecTsylOT .n;sa rrpaSHJIa llcrrOJIb30-
saHIiH SJIeMeHTOS naReTa: 

• IIPIl CChlJIKe 113sHe (SO SHenIHeH rrpor paMMe) Ha SJIeMeHT, onpe.n;eJIeH­
HhlH S cneuHqniKaD;HH rraKeTa, Heo6xOAHMO HCnOJIb30BaTb TOllellHYIO 
HOTaUHIO s cpopMaTe i1Mfc nJ ,'{e TiJ. ~IMR_ 3!1eMeHTJ . 

• IIPIl CChlJIRe SHyTpH n aKeTa (s crreumpllKaUHH llJlH s TeJle) Ha 8JIeMeHT 
naKeTa YKa3bIsaTb llMH naKeTa He 06H3aTeJIhHo; PL/SQL aSTOMaTHlIe­
CKH llHTeprrpeTllpyeT CChlJIKY KaK HanpaSJIeHHY EO Ha sHYTpeHHllR 8JIe­
MeHT naReTa. 

AaHHbie naKeTa 

,l1;aHHhle naKeTa npe,n;CT8SJIRIOT C060H rrepeMeHHhle H ROHCTaHThl, KOTophle 
orrpe.n;eJIeHhl Ha yp06lie naTcema (TO eCTb He BHyTpll KaKoii-TO (PYHKUllH 
llJIH n poue.n;yphl naReTa). 06JIaCTblO AeiicTBllH .n;aHHhlX n aReTa HBJIReTCR 
He KaKaH-TO oAHa nporpaMMa, a seCb naKeT. CTPYKTYPhI .n;aHHblx naKeTa 
cyrn;ecTsY EOT (CuxpuliJtJOm C6UU 3liU1f.eliUJt) Ha npoT5DKeHllil Bcero ceaHca , 
a He TOJIbRO SO speMa HcnOJIHeHlla O.n;HOH rrporpaMMbI. 

ECJIli .n;aHBhle n aReTa onpe.n;eJIeHhl B TeJIe aaKeTa, TO oa ll coxpaBflfOT CBOH 
3HalleHHfl Ha npOTmKeHHH ceaBca, BO ,n;ocTyn K HHM pa3pemeB TOJIhRO ,n;.7Ifl 
8JIeMeBTOB SToro naKeTa ( rrpHBaTBhle ,n;8BBbIe). 

ECJUI ,n;8BHbIe n8ReT8 onpe,n;e~'IeHbI B crreD;mlHlR8uHll naReTa, TO OHIl coxpa­
HflEOT CBOH 3BaTleHilfl Ha rrpOT.H.IReBHIl ceaBca H HarrpflMy lO ,n;OCTyUHbl (KaR 
Ba lITeHHe, Ta K II H8 aanHCb) JIE060ii rrporpaMMe, 06~'Ia,n;alOrn;eii n pHBHJIerHeii 
EXECUTE .n;JIa AaBBoro rraKeTa (06rn;He ,n;aHHhle). 

ECJIH lIpolIeAypa lIaKeTa oTKphIsaeT KYPCOP, TO OB OCTaeTC.H OTKphlTbIM 
H ,n;ocTynHbIM aa npOT.H.IKeBIlIl Bcero ceaBca. HeT Heo6xo,n;HMOCTIl B onpe,n;e­
JIeBHH Rypcopa B Ka.mAoH nporpaMMe. O.n;HH MOAYJIb MoaceT OTRphIsaTb 
KypCOp, a .n;pyroll - ShlnOJIHHTb BhI60PKY . KpoMe Toro, nepeMeHHble naKeTa 
MoryT nepe,n;asaTh .n;aHHhle H3 OAHOR TpaH3aKlIHil B .n;pyrylO, TaR RaK nepe­
MeBBble npllsfl3aHbl K ceaBcy, a Be K KaKOH-TO onpe,n;eJIeBHOH TpaH3aKUHH. 

Bbl60pKa AaHHbix 
IIporpaMMhl Ba PL/ SQL 3anpamHBalOT llH!pOpMaD;HIO H3 6a3hl,n;aHHhlX npH 
n OMOITI;H SQL-orrepaTopa SE _ECT. PL/ SQL TaK TeCHO llHTerpHposaH C SQL, 
liTO Bhl MoaceTe llCnOJIHHTb S[ l [ CT npRMO S PL/ SQL-6JIOKe, HanpHMep: 

D[CIAR[ 
l _emplovee enp loyee%flQ WTYPE: 

BEGI N 
SFI EeT • TNTO 1 em ployee 

FROM empl oyee 
\'iHERE em ployee i d = 7500 . 

EtW: 

liCnOJIb30SaHHhlii B npHMepe orrepaTop S[ l [ CT I NTO HBJIHeTCH rrpHMepoM 
H.e.R6H.UZU Kypcopa H .n;eMOHcTplipyeT O.n;IlH 113 crroc060s 3arrpoca AaHHhIX H3 
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P L/ SQL-GJIOKa. ITOJIb30S8TeJIIO iJ:OCTyIIHhI CJlei'1:YIOIIJ;rre Ciiocofihl BbIIIOJIHe­
aIUI a8rrpoca K fiaae A8HHhlX: 

H e.R8Hble KypCOPbl 

IIpocToii on epaTOp SE _ECT . I NTO Ii3BJlefWeT o;WY CTPOKY ,IWHHhlX Herro­
Cpe)1;CTSeHHO 8 nepeMeHHhIe JIOK8JIhHOH: nporpaMMhI. 3TO Y)1;OfiHhlH 
( rr qaCTO HaHGOJIee aq){peKTHBHhlii) cnoco6 ,o:ocTyna K ,ll;8HHbIM, HCIIOJIh -

30B8HHe KOToporo, CAB aRO, MO:lKeT npllBo.n;llTh K ae06XO,ll;HMOCTH rro ­

BTopnoro R0il:HPOB8HIUI onep8Topa SELECT (HJIll nOXOJKllX on epaTopoB) 
B a eCROJIbKIiX MeCT8X rrporpaMMhl. 

Jl6ftble KypCOPbl 

Bhl MOJKeTe HBB O 06'bflBHTh KYpCOP B p83AeJIe Ofi'bHBJleHllH (JIOK8JIbHOrO 

fiJIOK8 HJIIf n8KeTa). B aTOM C.7Iyttae KYpCOp MO)KHO 6Y.I1:eT OTKpbIB8Tb 

Ii H38.7IeK8Tb ,il;8HHhle B O,1l;HOn: IlJIIf a eCKOJIbKRX rrporpaMM8X, n pIfTleM 

B03MomHOCTII KOHTpO.,'UI 6Y,ll;YT IDIIpe, 'rJeM DpIl I1CDOJIh30BaHIIII HeSIB ­

HhlX KypCOpOB. 

KYPCOPHble nepe.ueHHble 

.n;ODOJIIIIITeJIhHhIH ypOBeHh m:6KOCTE ofiecne'rJIIB8roT KypcopIIhle Depe­

MeHHhle ( 06'hHBJIeHHhle H8 ocnOBe TIlDa REF CURSOR), KOTophle D 03BOJIH ­

roT rrepe,ll;aBaTh Y'Ca:lame.;"1f, Ha pe3yJIhTIIpyror:u;ee MHomeCTBO, rrOJIY'rJe H­

Hoe rro 3anpocy, 113 O,IJ;HOH nporpaMMhl B ,ll;pyryro . JIro6aa nporpaMMa, 

I1Meror:u;aa ,ll;OCTyrr K TaKOH nepeMeHHOH, CMomeT OTKphIBaTh II 3aKphI ­

B8Th KYPCOP, a T8Kme Bhl6I1paTh 113 nero ,ll;aH Hhle. 

KYPcoplible 6blpaJICeliUR 

IImlBIIBIDIIeca B BepcmI Oracle9i D atabase BhlpameHIIa CURSOR rrpe06-

pa3yroT o n epaTop SC_CCT B YKa3aTeJIh (TIIna RC i CURSOR) Ha pe3YJIhTII­

pyror:u;ee MHomeCTBO II MoryT HCDOJIh30B8ThC$I B CO'rJeTaHHH C T86JIHTI ­

HhlMII <PYHKIJ;I1$1MII (0 KOTOPhlX Mhl rrorOBopHM B rJIaBe 3) ,ll;~'1$1 rrOBhl IlIe ­

HHa npOIl3BO,ll;I1TeJIhHOCTH npHJIOmeHIIH. 

IIO,ll;p06IIO KypCOphI 6y.n;YT paCCMOTpeHhl B rJIaBe 2. 

TIlInIll'lHble OnepaLllII1II HaA 3anpOCaMlil 

JJ:JIJI HCnOJIHeHHH onep8Top8 SQL BHyTpIl IIporpaMMhl PLjSQL BhlIIOJIHHeT 

O,ll;B H H Te JlCe OIIepa:O;III1 ,ll;JIH scex THIIOS KypCOpOB. B O,ll;H HX cJIY'rJanx PLj 
SQL BhIIIOJIBfleT EX 8BTOMaTHtteCKII, a B .n;pyrEx (.n;JIH flBHhlX KYPCOpOB) 

nporp8MMHCTY He06xo.n;H MO HaIIIIcaTh COOTBeTcTsyror:u;I1H KO,ll;. 

CUlimalCCUlieclCUU aliaJt U:I 

IIepBhI M 3TaIIOM 06pa60TKH orrepaTopa SQL HBJIHeTCH ero CH HTaKCH'rJe­

CKIIH aHaJIH3, KOTOPhlH IIPOBO,ll;I1TCH ,ll;JIH npOBepKH KoppeKTHOCTII OIIe ­

paTopa H OIIpe,ll;eJIeHIIH IIJIaH8 ero ShIIIOJIHeHHH. 

C6Jl3hl6aliue 

CBH3hlB8H IIe - 3TO con OCTaSJIeHHe 3Ha'rJeHIIH 113 BailieH nporpaMMhl 

( XOCT - nepeMeHHbIX) 3anOJIHH TeJIHM I1CnOJIb3yeMoro OIIepaTopa SQL. 
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.IJ;JI5I CT8TH"<IeCKOro SQL T8KOe CB5I3hlBaBHe BhlIlOJIHneT caMO n.n;po PL j 
SQL. ;aJIn .n;liH8MH"<IeCKOrO SQL Ilporp8MMliCT, eCJIH OB IlJI8HHpyeT HC­

IlOJIb30BaTb IlepeMeBBhle CB,fl3hlBaHlin, .n;OJIa<:eH ,flBHO aaIlpOCHTb Bbl­

IlOJIBeBlle aToH orrepa:U;HH. 

OmKpblmue 

IIpH OTKphlTliH Kypcopa nepeMeHBhle CBfl3hlBaHHJI llCnOJIb3yIOTCfl .n;JIfl 

onpe,ll;eJ1eBHfl pe3YJ1bTHpYIOw;ero MHoa<:eCTBa KOMaH,Il;hl SQL. YKa3a­

TeJ1b aKTHBBoH (TeKyw;eil ) CTPOKH YCTaBaB~'IHBaeTCfl Ba nepBofi CTpOKe. 

B aeKOTophlX CJ1Y"<Ianx nBHoe OTKphlTHe Kypcopa He Tpe6yeTcn; fl,ll;PO 

PLjSQL caMO BhlnOJ1BJIeT aTY onep8UHIO (BanpHMep, ,1J;J1fl BeflBBhlX KYP­

COpOB EJ1E BCTpoeBHoro ,Il;HH8MH"<IeCKOrO SQL). 

If cnOJULellue 

Ha aTane HCnOJIBeBHfl onepaTOp BhlnOJIB fleTCJI BHyTpH n,ll;pa SQL. 

Bhl6op/Ca 

IIpH BhlnOJIBeBHH 3anpoca KOM8B,Il;8 FETCH H3BJIeKaeT CJ1e,ll;YIOW;YIO CTPO­

Ky H3 pe3yJ1bTHpyIOw;ero MBoa<:eCTBa Kypcopa. IIpH Kam,ll;oil Bbl60pKe 

PLj SQL nepe,ll;BHraeT KYPCOP Bnepe,ll; Ba O,ll;Hy CTPOKY no pe3YJ1bTHPYIO ­

w;eMy MHomecTBY. n pH pa60Te C nBHhlMH KypcopaMH CJIe.n;yeT rrOM ­

HHTb, "<ITO B CJIY"<lae, Kor,ll;a CTpOK .n;JI,H H3B~'Ie"<leHHa 60.T£bIIIe HeT, FETCH 
HH"<Iero He .n;eJIaeT (He liHHUHHpyeT HCKJItO"<IeHlle). 

3wepbtmue 

Ha aTOM aTune KYPCOP 38KphlBueTCfl, oCBo6om,ll;aeTCJI llCrrOJIb3yeMafl lIM 

naMHTb. n OMe 3aKphlTHJI KYPCOP ya<:e He CO,ll;epa<:HT pe3yJ1bTHpyIOw;ee 

MHomeCTBO. B HeKOTophlX CJIy"<laax HBHoe 3aKphlTile Kypcopa He Tpe6y ­

eTca, a.n;po PLj SQL caMO BblIlOJIHaeT aTy orrepaU HIO (HarrpHMep, ,Il;JIa 

He,HBHhlX KYPCOPOB liJIH BCTpoeHHoro .n;IlHaMIi"<leCKOro SQL). 

PLjSQL IIO,ll;,Il;epmHBaeT pfl,ll; ampu6ymo6 /CypCOp06, KOTopble MomBO npH­

MeHJITb ,Il;JIfl nOJIYTleHHH HHQlOpMaUHH 0 COCTOflBHH Kypcopa (Ta6JI. 1. 5). 
IIpH nonhlTKe CChl.T£Kll H8. O,ll;HH H3 :ITHX 8.TPH6YTOB ,Il;JIfl Kypcopa, KOTOPhlH 

ew;e Be 6blJI OTKpblT, Oracle 06bl"<lBO HHHUHHpyeT llCKJ1IOlIeBEe INVALID 
CURSOR. 

Ta6Jluu,a 1.6. Ampufiyml.l KypcOP()(j 

Hl\-UI 

%FOUtm 

%NO I FOJNU 

%ROWCOJNT 

OnHcaHHe 

B03Bparn;aeT rAJ ::, eCJUI AaHHhle 6 hIJUI BhI6paHhI , B npoT11BHOM 

CJlYTlae - FAL SE. 

B03Bpan~l1eT I I-U ~ , eCJl11 He BhI6paHO H11 OAHOH CTPOK11, B npo­

T11BHOM c.:Iyqae - FALS E. 

B03Bparn;aeT KOJl11Tl eCTBO CTPOK, BhI6paHHhIX 113 Kypcopa Ha Te­

Kyrn;11H MOMeHT BpeMeH11 . 
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HJ\.UJ Onncauue 

%I SOPdJ B03Bpa~aeT TnUE, eC.lll1 KypCOp OTKphlT, B rrpoTHBHOM cJlyqae 
10 11 1 SI . 

B03BpaIIJ;aeT KOJIJ1:QeCTBO CTPOK, H3MeHeHHhl X KOM8H.II;oii: 

;:-ORi\l_L, ,!l;.1JJlXMK,ll;OrO 3.11eMeHTn KO.ll.lleKUlUL 

%oULK_l::XCt P I tONS B03Bpam;aeT HHq)OpMau;mo 06 llCKJIJ01.JeHIDI ,ll;.JU( CTPOK, H.lMe­

HeHHhlX KOM8H,!l;OH FonALL • .QJUI KH]K,!l;OrO ,meMeHTCI KO.I1JIeKUHH. 

"G:TOGhl COCnRThC.H Ha RTpn6YT Kypcopa, YRaJKliTe ero IlOCJIe IiMeHH KypCO­

pa HJnl KypcopaoH: nepeMeHHoH, HHqmpMaD;IHo 0 ROTOPbIX Heofixo,ll;HMO IIO­

JIylJ:HTb. PaccMoTpHM BeCKOJIhKO n pHMepoB. 

• OTKpbIT;m Bce ern;e flBBbIH RYPCOp? 

DECLARE 
CURSOR happi.ness cw IS S::l t:CT simple deligrts =ROM 

1l l::.GlN 
OP:::N Ilapplness_cu r: 

F happlress_cu r%ISOP EU THEN 

• CKOJIhKO CTPOR GbJJIO H3BJIeQeBO Be5IBBbIM ITaReTBbIM 3anpocoM? (06-
paTIITe BBHMaBIle, ttTO oI:HMeBeM+ Kypcopa B ,lJ;aBBOM cJIyttae flBJIfleTCfl 

,SQL •. ) 

DECLARE 
Typr iC_flt IS T/\I1I - OF ceputment .de partment id: 
ceptnums id_nt, 

BEGIN 
SELECT department 1d 

IlULK CO LLECl iN ro deptn ums 
::nOM depa r lmer l : 

DI1MS OUTPUT. PUT_1 I N' (SQI%IlUIK ROWCOUNT), 
END: 

BbI MO:lEeTe CCbI.naTbCSI Hil flTP1l6YTbI Kypcopa B PLj SQL- KO..'le (KIlK 

aTO nOKI.la8HO B npliM epax), 80 He MO:lEeTe HCIIO.'1baOB8Tb aTli 8TPll­

OYThl BHyTpM OIIepaTopfl SQL. HanpliMep, er:.nll 6hl BbI nonhlT8"'1JWb 

U(mo.nbaOBHTb flTP1l6YT %Rm~COUtH B npe.n;.'10)KeH1TI-I ~'U-R F onepaTopfl 

S::LECT, TO peaY"'1hTaT 6bI.n fihl TaKHM: 

SEI FeT calle r ie, cornpary 1d 
FROM calle r WllrR r cornpary id = cO"T,pany cur%ROWCOUtn, 

KOMIIH.nflTOP Bhl)J;8CT co06w;eHJIe 06 Olll1l6Ke: 

PLS -00229 ' Al Lr ibu Le expressior wiLl"rin SOL expr ession 

HeSlBHble KypCOPbl 

PL/ SQL 06'h.ffBJI.HeT He.HBHblH KypCOp H pa60TaeT C HHM Kam.ll:hIH paa, Kor.n;a 
BhI BbInOJIH.HeTe DML-oIIepaTop SQL (I NS [ RT, UPDAT[ IfJIH D[lITe) HJIH Ollepa­

TOp S[_[CT INTO. KOTOPblU: B03Bpalll;aeT O.n;Hy CTpOKy Ifa 6a3hI .n;aHHbIX H 3a -
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nHChlBaeT ee HenOCpe,!l;CTBeHHO B CTpyKTypy .n;aHHhIX PLj SQL. Talme KYP­

COphl HR3bIBRIDTCH lieRllHbIM.U, nOTOMY 'ITO Oracle HeRBHO (RBTOMRTH'leCKH) 

BhlnOJIBfleT MBOJKeCTBO oilepaqRH 06CJIy:mRBaBHfl KypCOpOB, TRKHX RaK 

BhI.n;eJIeBRe n8MflTH RypcOpy, OTRphITHe RypCOp8, BbIfioPR8 .n;8BBhIX H T . .n;. 

HeHBBbIH KypcOp - STO onep8Top SELECT, 06JIa,il;aIO~HH CJIe,il;yIO~HMH xa­

paETepIICTHKR MIl : 

• OnepRTop SE LECT HCnOJIb3yeTcfl B I1CIIOJIHHeMOM pR3,lJ;eJIe 6JIOKR II, B OT­

JII.f"tlHe OT flBBblX KypCOpOB, Be 06'bflBJIfleTCfl B p83,1J;eJIe 06'bflBJIeBliH. 

• 3anpoc BKJIID'laeT B ce6a npei'l:JIOJKeBHe INTO (HJIII I1ULK CO LL ECT I NTO .n;JUI 

naReTHOH: o6pa60TKH). TIpe,lJ;JIOJKeHile INTO HBJIReTCa 'lRCTbID H3bIRa 

PLj SQL (R He SQL) Ii CJIyO'KIiT MexaHH3MOM nepe,lJ;R"tI1i ,lJ;RBHhlX li3 6R3hl 

.n;aHB blX B JIOK8JIbHbIe CTpyK TyphI .a.aBHbIX PLj SQL. 

• H e Tpe6yeTc.H OTKpbIBRTb onepRTop SE LECT , BbI6HPRTb H3 Hero ,il;RHHhIe 

Ii S8KphIBRTb er~, Bce 3TO npOIlCXO,il;llT 8BTOMaTfJ"tIeCKll. 

HeHBHhlH: RypCOp HMeeT TaKOH Q.J0PMRT: 

SELECT Cr.i1COK cTon6uoB 
[B ULK COLLECT] I NTO CIII1COK Ilfpe!1elllt~X PL/SOL 

. OCTaBlilBRCR ~'a CTb onepaTopa saLe"!. 

Oracle BbIIlOJIHHeT OTKphITIIe HeHBHOI'O Kypcopa, Bbl60PKY I13 Hero .a.aHHbIX 

II aaKpblTHe RBTOMaTH'leCKII; 3TH p;eHcTBHH He rrop;KOHTPOJIhHhI nporpaM­

MH:CTy. Op;BaRO Bbl MOJKeTe rrOJIy'lIiTh I1H<pOPMRD;I1ID 0 1l0CJIe,lJ;HeH BblllOJI­

BeBBOH KOMRH.n;e SQL, np08B8JIH3HPOBRB 3B8'leBRfl RTPH6YTOB aeflBBOI'O 

Kypcopa (06 3TOM MhI n orOBopRM BH-)Ke B p8S,il;eJIe (lATPH6YT bI HeflBHOI'O 

KypCOpR SQL»), 

•• .... : , . B l1oc.'1eL\Y}()~X pS3L\eJUIX nOiJ; /teJ/.6nbt.U /(.ypcopo.u M W 6YiJ;eM nOHH­

MaTh onepaTOp SE. l i:CI INTO , ll3B.'1eKB.lOLqIrii (ll.'lll nWTSlOI.I:\HHCSlll3-

:,' B.lle'lh) OAHY CTPOKY iJ;I:lHHhlX . IIo3me 6YAeT PRCCMOTpeH onepaTOp 

'---I~ S::LECT BULK COL LECT INTO, KOTOPWH n03BOJlHeT H3BJleKRTb HeCKOJIb­

KO CTpoK .n;nHH:hlX nOCpeiJ;f:TBOM OiJ;HOrO HeSlBHoro KYllCOpfi. 

•• ... ~~: 

IIpHBe.a.eM npHMep HefiBHoro Kypcopa, KOTOPbIU: Il3BJIeKaeT CTPOKY H no­

Me~aeT ee B aanHCb: 

DEC LAn E 
1 boo..; book%ROhTYPE; 

BEGIN 
suml 

nno 1 book 
FROM book 

WH ERE i sbn ::: ' O- S96 -00121 - 5 ' 

06pa6oTKa OW.,60K AIlR HeRBHblX KYPCOPOB 

HeHBHbIll KypCOp, peaJIII3yeMhI.H: oIIepaTopoM SEL ECT , - ::lTO HeKoe rrO,lJ;06He 

4:'lepHorO H~HKa •• Bbl rrepe,n;aeTe KOMaH.a.y SQL B 68ay ,ll;8HHhIX II nOJIyqae­

Te HaaRA DARy CTpOKy .n;RHHhIX. 06 OT.n;eJIhHhIX orrepaUllSlX, TRKllX RaN OT-
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KphITwe, Ii3BJIe-qeHwe .n:aHHhlX 11 a8I{phlTlle, BhI Hllqero He aBaeTe. BaM TaR­

me npw.n;eTcH IiMeTb B Bllil:Y, "<ITO Oracle HSTOMHTH"f{eCKll HHIiUlllfpyeT He ­

KJIK>"l{eHIIH .ll:JIH aeHBHoro Kypcopa SE_ Ce l 8 CJIeAyEOIIJ;IlX .a;ByX CJIY'<IaflX: 

• 3anpoc He H8XO,ll;IiT E ll O)1;HOH: CTpOKIi, COOTseTCTBYKHIl;eH: ero YCJlOBll­

HM. B STOM CJIy-qae Oracle HHllIuulpyeT llCKJIIDQeHHe NO_DATAJOUN D. 

• KOMaH,ll;a SELECT B03sparn;aeT HeCKOJlhKO CTpOK. B STOM cJIY'llae Oracle 
llHllUHwpyeT HCKJIK)'lleHlle TOO_MANY _Rm~S. 

ATp",6yrbl He"BHOrO Kypcopa SQL 

Oracle ofieCrrettHSaeT B03MO)KE OCTb nOJIyqeHHfi I1H<P0PM8UIIII 0 IIOCJIe,ll;BeM 

8blIIOJIHeHEOM a eflBHOM Kypcope IIOCpe,il;CTBOM CCblJIKIl aa cneUIl8.7IbHble 

8TPHfiYThl aerrSHhIX KYPCOPO B (Ta6JI. 1.6, B KOTOpoii T8Kme OTIHC8Hhl 3Ha­

qeHIIH , B03Bpar:u;aeMhIe ,n;aHHhIMH 8 TPH6YT8MH ,n;:rUI HeSIBHoro SQL-:mnpoca 

SELECT I NTO ). KYPCOPhI SIBJUlIOTCa HeSIBBhIMH, HMeH Y BHX BeT, IIOSTOMY 

,n;JIH HX 0603HaQeHHH HCIIOJIh3yeTcH K·JlIOQeBOe CJlOBO ~SQL». H eaBHhIe 

K YPCOPhI TaKiKe C03,il;a1OTca ,n;JlH DML-OIIepaTopOB I NS [RT, UF DAT[ H D[l[ T[. 

Ta6/lUl{a 1.6.Ampu6ymbl HeH8HblX /Cypcop08 U UX 31ta'leHUH 

SQ l %FOJ ND 

OrrHcaHHe 

B03Bpam;aeT TRUE , eCJIH 6hlJIa Bhl6paHa HJIH H3MeHeHa op;Ha cTpoKa 

(HJIH HeeKO,'lbKO CTPOK npH pa60Te e IlJlK COl l ;:CT INTO), H FlIlS E -
B npOT1:IBHOM CJIy~Ia€ (B aTOM CJIytlfle Onlele T810Ke HHH~HHpyeT HC­

KJIIO~eHHe tW_DATA,JOUND) . 

SQ l MW I -DU N!) B03Bpam;aeT I HU t , eCJIH orrepaTopoM DM L H e fihlJIO BhlfipaHO H JIH 

H3MeHeHO HH OAHOM CTPOKH, H FALSE - B npoTHBHoM cJIy~ae . 

SQ l%RO~icourn B03Bpam;aeT KO.1M~eCTBO CTpoK, Bhl6paHHhlx H .1M H3MeHeHHhlX 

KypeopoM . ,U.:ta Kypeopfl SEL ECT I NTO 6 y.n€T H MeTb aHfllJeHHe 1, ee.1H 

cTpoKa HaH.neHa, H 0, eCJIH Oracle HHM~HHpyeT HCKJIIOl.IeHHe 

NO_I)A,TAJOUNLI. 

SQ l %IS OPEri BcerAR B03Bpaw;aeT FA LSE ,!IJIH HeHBHhlX KYPCOPOB, TaK KaK Oracle 

oTKphlBaeT H 3aKphlBReT HeHBHhle KYPCOPhl aBTOM aTHl.IeCKH . 

Bce aTpH6YTbI BeHBHbIX KYPCOPOB B03BpaII.J;aIOT NU ll , eCJIH BeHBBbIe KypCO ' 

p hI B TeKYII.J;eM ceaHce He BbID OJIHflJlllCh. B DpOTllBBOM CJIyqae 3aaqeHHfl 

aTpH6YTOB Bcer,n;a OTHOCflTCfl K onepaTopy SQL. BhIDOJlHe HHOMY D OCJIe,n;­

H HM, BHe a8BHCHMOCTH OT Toro, B KaKOM 6JIOKe H JlH nporpaMMe TaKon: o n e­

paTOp BbIDOJIHflJlCfl . 

SlBHble KypCOPbl 

.HBHbIn: KypCOp - aTO orrepaTOp SE_ECT, KOTOPbIllflBHO o IIpe,n;eJIeB B CeKIJ;Hlf 

06'hflBJIeHlfll Ko,n;a; TaKoMY KYPCOPY npHcBalfBaeTcfl HMfl • .HBHbIe KYPCOPhI 

,n;.1Ifl onepaTopoB HISERT, UFDATE H DELETE He coa,n;aIOTCfl . 

IIpH pa60Te C HBBbIMH KypcopaMII nporpaMMlfcT 06JIa,n;aeT n OJIHbIM KOH­

TpOJIeM Ha,n; p a3JIIIl.IHbIMlf ,n;eii:cTBHHMlf PL/ SQL, BbInOJIHHeMbIMlf B xO,il;e 
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I13BJIeqeHIIH I1HQJOpMaUilil 113 6a3hl AaH HhlX. TIporpaMMilCT pernaeT, KOr.n;a 

CJIe.n;yeT OTKphlTh KypCOp (OP[N), KOrAU Bhl6I1paTh 113 Hero 3arrilCil (113 Ta6-

JIIID;hl I1JIII Ta6JIIID;, Y K a3aHHbIX B KOMaa.n;e SCl ECT .n;aaHoro KYPCOpU), CKOJIb­

KO 3amiceH II3B • .'I e K8Th II KOr,ll;8 38KphIB8Th KypCOp (CLOSE). llacpopMaUIIIo 

o TeKyrueM COCTOflHIIII Kypcopa MomBO DO.:rryqIlTh Tlepe3 ero aTpIl6YThI . 

B03MomaocTh CTOJIh IIo,ll;po6HOro IIOSTaIIBoro KOHTPO.:rr fl ,ll;e • .'I8eT flBH hIH 

KYPCOP He38MeHIIMhIM Cpe,ll;CTBOM IIporp8MMHpOB8HHfl . 

,I1;aBaiiTe paCCMOTpilM B Ka-qeCTBe rrpilMepa {PYHKUIIIO, KOTOpa.H orrpeAeJIH­

eT (II B03Bparu;aeT) Ty CTeIleHh 3UBIICTII , KOTOPYIO .H I1CrrhIThlBaro K CBOilM 

.n;PY3b.HM B 3UBIICIIMOCTII OT I1X MeCTU mIlTeJIbCTBa: 

CH I::AII:: OH HI::I'LACI:: rUNC l lON J€Ol ol sy_ l evel ( 
? NAM'_ IN r~~ "" r iends NAW%TYPE) R ETURt~ NUM li ER 

3 AS 
4 CURSO R jealousy cu r 
'- IS 
fi SEL [ c-r location F R m~ f r i en cs 

7 WH[ R[ NAMr '" JPP ER (~~ I\ME Ttl) ; 

8 
9 j ealousy_r'ec 

1C retval 
11 RrGH~ 

j ealousy _cu r%RO'"rrY PE, 
tlU ~IBER . 

12 OP EN jealcusy cu r ; 
13 
H FETCH l ealo usy_c ur I NTO iealolsy_ rec, 
1:': 

16 IF j ealousy_clI'%FO UtlD 
17 THEN 
18 IF l ealo usy_reG location 'PJ :::RTO RICO' 
19 T l lrt~ retva l = 1G; 
20 t: LSIF jeal ol sy rec locatio r ' CHICAGO' 
21 THEN re lva l = 1 
22 ::NIJ I F, 

('3 rtm TF ; 

24 
25 CLOSE Jea lousy_cu r , 
26 
?7 RI'"TURN 'e t va l , 
28 END; 

STOT 6.:rrOK PLj SQL BhIIIOJIH.fIeT c~'1e,ll;YIOIUIIe ,ll;eiiCTBilfl B a,ll; KYPCOpOM : 

CTpOIm OnHl!aHHe 

4 7 06'bHB.lJeHHe KypCOpH. 

9 06'bHBJIeHHe 3tl.nHCH Htl. OCHOBe SToro Kypcopa. 

12 OTKphlTHe Kypcopa. 

14 Bhl60pKIl 113 Kypcopa o.n;HoM CTPOKH .n;tl.HHhlX. 

16 II pOBepKa aTpH6YTH Kypcopa .n;JIfl orrpe.n;eJIeHH5I Toro, Haii.n:eHtl. JIH CTpOKH. 
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CTPOKH OUHcaHHe 

18- 22 AH8JIH3 co,n;epanIMoro Bw6paHHoii crpOKH ,n;;'U1 orrpe,[le]leHlUI ypOBHH 38-
BRCTH. 

25 3aKpblTHe Kypcopa. 

JJ:JI5I HCnOJIh30B8HIUI HBBoro Kypcopa Heo6xoAHMO CHaQaJI8 06'bHBHTh era 

B paa.n;eJIe Ofi'bHBJIeHH:H: B8111ero PLj SQL-fiJlOK8 lfJIH II8ReTa: 

CUKSOR "'"-,y.oGGOO [ ( [ nopo<eTa [, eOpaNeTO j ) J 
[ He I UHt~ cne411¢:1KaJ..il1fi_BC3Boa Ta : 

IS Sri rCT_or.e.oaTOp 
[ FOR UPDATE [OF [sni1COK cTOn61;OB]J. 

r',ll;e I1Mfl_ KyOC:Opa - HMH Kypcopa, cneUi1IpJ1K8I..U1R_ B03Bpi:1Ta - HeofiH38TeJIbHOe 
u pe.n;JIOJKeHlie RETURN AJUl Kypcopa, a SELECT_onepaTOp - JaOOOH RoppeRT­
RbIll SQL-orrepaTop SELECT. BbI T8K)J(e MO)KeTe DepeA8B8Tb B RypCOp rrapa­
MeTpbI, H:CDOJIb3Yfl Heofina8TeJIbHblH CIIHCOK n apaMeTpoB. ItaK TOJIbKO 

KYPCOP 06'hfiS.7IeH, Bbl MomeTe OTKpbIB8Th era H BbI6HP8Tb H3 Hero ;J;8HHbIe. 

O racle IIOA;J;epJKHBaeT AJIH HBHbIX K ypCOpOB TOT JKe Ha60p aTpH6YTOB, liTO 

If ;J;mr ReHBRbIX KYPCOpOB . 3HatteRIHI, KOTopbIe 8TPlf6YTbI flBRbIX KypCO­

pOB MoryT npHo6peTaTb AO II rrOCJIe BblrrOJIHeHHH YKaaaHHbIX orrepaUIIH 

BaA KypcopaMH, rrpHBeAeHbI B Ta6JI . 1. 7. 

Ta6JLUl1;a 1.7. 3ua>teuuR ampu6ymo6 JlB1lbLX 1CypCOP()6 «(J(J U n(JCJfe» 

8bLnO..llUeUUJl onepau,uu nao lCypcopaMu 

% FOUND %NOTFOUND % ISOPEN 'Yo ROWCOUNT 

IIepe.n; OP EN HHHUHHPYeT- I1HHUHHpyeTC5I FALSE HHHUHHpYeTCR 
CR ORA-OlOOl ORA-OlOOl ORA-OlOOl 

IIocJ}e oprN t~ J I I NUl L TRll [ 0 

IIepe,n; nepBoll t~ JLL NULL I KUt 0 
I- tl CH 

IIocJ}fl nepBoM TR Ur Ffli S[ TRll r 1 
FETCH 

IIepe,n; nocJ}e- r HU c I-ALS E IHU E 1 
.n;ylOlD;HMH FETCH 

IIocJ}e IIOCJ}e- TrlU:: FALSE TRllE 38BHCHT OT .n;aHHblX 

,n;YlOlD;HX Fr TCIl 

IIepe,n; nocJ}e,n;- TR UE FI\LS E TRllE 3aIlMCHT OT ,n;UHHblX 

Hell l- r l CH 

IIof:J}fl nOf:J}e.n;- Ffl i s r TRur TRur 38.BHCHT OT ,n;flHHblX 

Heii FETCH 

IIepe,n; CLOS E FALS E -I KL/E I HUE 38BHCHT OT ,n;8HHblX 

IIocJ}fl CLOS E IIcKJ}lOtIflHHe IIcKJ}lOtrflHHe FA l SE IIcKJ}lOtfflHHe 
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BULK COLLECT 
B Oracle8i Database rrO$lBH~'IOCb HOBoe MOrn;Hoe cpe,a;CTBO, rrOBhlilialOrn;ee 

3<p<peKTHBHoCTb 3arrpOCOB B PLj SQL: rrpe,a;JIOme Hile BU '_K COLLECT. IIpil rro­

MOrn;I1 BULK CO LLECT BbI MomeTe I13BJIeKaTb B HBHOM I1JIH He$lBHOM 3arrpoce 

HeCKOJIbKO CTpOK .n;aHHhI X 3a O,n;HO o6parn;eHile K 6a3e .n;aHHhIX. llCIIOJIb30-

BaHile BL LK CO _LCCT YMeHbiliaeT KOJIII'<IeCTBO IIepeKJIIO'<IeHIIH KOHTeKCTa Me­

./K.n;y PLjSQL II SQL. TeM caMhlM CHII./KaH I13.n;ep./KKII Ha I13BJIe'<leHile .n;aH· 

BhlX. IIpe,n; .. 'Io./KeHlle llMeeT CJIe,a;YIOID;HR CHB TaKCHC: 

BULK COLLECT Hn O !'/.IH_ KOf!!ieK!.iHH[, I1MH_ KOfiJIeKi..jJ1I1 ] 

r.n;e I1MfU(OJlJleKLl I1i1 - IIapaMeTp, o rrpe.n;eJI$lIOrn;I1H KOJUIeKIJ;I1IO . TIPil pa60Te 

C GU LK CO LLCCT Heo6xo.n;I1MO y'<I IIThIBaTb HeCKOJIbKO IIpaBIIJI II OrpaHII"lleHIIH: 

• B BepCII$lx. IIpe,n; IIIecTBYIOrn;I1X Oracle9i Database, BUL K CO LLECT MO./KeT 

I1CIIOJIb30BaThCR TOJIbKO co CTaTII"lleCKilM SQL. B Orac l e9i Database 

II Oracle Database 109 8ULK COLLCCT MO./KeT rrpIlMeHHTbcH KaK .n;JIH CTa­

TII'<IeCKoro. TaK II .n;JIfl .n;I1HaMII"lleCKOrO SQL. 
• KJIlO'<IeBhle CJIOBa GULK CO LLCCT MorYT 6hITb I1CIIOJIh30BaHbl B JIlO60M 113 

CJIe.n;YK)rn;I1X npe.n;JIO./KeHIIR: SELECT I NTO. FETCH I NTO II RETURNING INTO . 

• KOJIJIeKII:I1I1. KOTopble YKa3hlBaK)TCH B IIpe,n;JIO./KeHilil Cl ULK CO LLCCT. MO­

ryT xpaHIITb TOJIhKO CKaJIflpHhle 3Ha"lleHII$I (CTpOKil. '<IIICJIa II .n;aThI). 

)l;pyrHMll CJIOB8MH, HeB03MO./KHO H3BJIe'<leHHe CTPOKH ,a;8BBhlX B 3arrHCb. 

flBJIflK)mYIOCfl 3 .. 'IeMeBTOM ,n;pyr on Ko .. 'IJIeKII;HH. 

• .5I,n;po SQL 8BTOM8Tll"lleCKll llHllUll8 .. 'Ill3HpyeT H paCIIIHpfleT KOJIJIeKUHH. 

KOTophle 3a,n;alOTCfl B rrpe,n;J!omeBllll BULK CO LLECT. 38rrOJIHeBHe B8'<1HB8-

eTCH C llB,1J;eKCa 1. 3J!eMeHThl BCT8BJ!flIOTCH nOCJ!e,1J;OB8TeJIbHO (rrJIOTHo), 

J!106hle orrpe,1J;eJIeHHhle paBee 3JIeMeHThl rrepeaanllChlBaK)TC$I. 

• llcrroJIb30BaHlle naKeTHoH Bhl60PKH SELECT .. BtK K COLLECT B onep8Tope 

FORALL He,1J;onyCTHMO. 

• B c JIyqae. eCJIH He B03Bparn;eHO Hll O,1J;HOH CTPOKII, SE LECT .. BULK COLLECT 
liP HHIIUIIHpyeT HCKJIK)qeHHH NO_DATAJOutW. BaM Heo6xo,1J;HMO npoBe­

pHTb co.n;epmHMoe KOJIJIeKUHH H a rrpe,1J;MeT Ha:rmqHH B HeH ,n;aH Hhlx. 

• OnepaUH$I BU _K CO LLECT nepe,1J; HcrrO~'IHeHHeM a8rrpoca ,1J;eJ!8eT nycToH 

KOJIJIeKII;I1K), 3a,1J;aH HYK) B npe,n;JIOmeHHil nHO. EC .. 'IH aanpoc He B03Bpa ­

rn;aeT CTPOK, TO MeTO,1J; COU NT 3TOH KOJIJIeKUIIH 6Y,1J;eT B03Bparn;aTh O. 

OrpaH"~eH,,e KOI1,,~eCTBa CTPOK, 
"3Bl1eKaeMblX np'" nOMOU\'" BULK COLLECT 

,I(JIR orpaHIIqeHIIH KOJIH"lleCTBa CTPOK. I138JIeK.aeMhlX npe.n;JImReHileM GU LK 
COLLECT 113 6a3hl ,a;aHHhlX. Oracle no.n;,a;ep:/fCHBaeT npe,n;JImReHHe LIMIT. KOTO' 

poe I1MeeT TaKoR CI1H TaKCIIC: 

FETCH KyPf:OP 5U LK COL LECT INTO [LIMIT cr,QOKJ1 ], 

r.n;e rrapaMeTp CTpOKi1 MomeT 6hlTb JIK)6hIM JIHTepaJIOM, rrepeMeHHoH HJIH 

BhlpameHHeM. B03Bparn;alOrn;I1M IJ;eJIoe 3Ha"lleHHe (8 rrpOTHBHOM CJIy"llae 

Oracle HHIIUIIHpyeT I1CKJIK)qeHile VALUC_CRROR). 
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liCnOJIh30BaHile LHIIT .n;JIH Gl., LK COI_LceT Qpe3BhIQallHO IIO~'1e3HO. TaR RaK no-

3BOJIHeT perYJUlpOB8Tb Ofi'beM II8MHTH, llCIIOJIb3yeMbIH nporpaMMOH: ,n;JIH 

o6pa6oTKH ,lI;8HBbIX. IIpe,!J;IIOJIOjfi.llM, H8rrpHMep, '<ITO Beo6xo.n;IlMO BblfipaTb 

Ii ofipafioT8Tb 10000 CTPOK .n;aHBhIX. BbJ .MOJICeme HCrrOJIb30B8Tb BU.K COL­
.EeT ,1l;JIfl H3BJIeqeHIIfl Beex :3TIIX CTPOK II 3arr O.1IBeHIIfl fiOJIbIlJOH KO~'IJIeK­

D;IIII . D,1l;H8KO THRO ll nOAxo,n; II oTpe6yeT IICnOJIb30B BmUI 60JIbIlJOrO Ofi'I>eM8 

II8MflTH B r.rro6aJlbHO:H: 06JI8CTH rrpouecca (PGA) .n;8HHoro ceaHca. ECJIII 
STOT KO,!!; HcnOJIHReTCR HeCKOJlbKIIMII pa3HhIMil IIOJlb30B8Te.lUIMH Oracie, 
TO rrpOIl3BO,l1;HTeJIbHOCTb rrprrJlOmeHIUI MomeT fibITb 3HaQIlTeJIbHO CHIImeH8 

113-38 CBOIHIPOB8HIUI PGA. 

PaCCMOTpHM <ppaI'MeHT Ko.n;a , B ROTOpOM rrpe.n;JlOmeHile _I MIT I1CI10JIb3yeT­

ca B OI1epaTOpe FETCH, llCI10JIHaeMOM BHyTpH rrpocToro UHKJIa. 06paTHTe 

BHHMaHHe, qTO rrOCJIe BbI60PKil AaHHbIX I1POH3BOAHTca I1pOBepKa aTpll6y­

Ta %NOTrOUNO (c TeM "({To6h! oI1peAeJIHTb, YAaJIOCb JIll B 3TOT pa3 BbI6paTb 

CTpoKH). 

Ll ECLAHE 
CURson allrol'l's_cur IS SELECT· FROM EMPLOYEE ; 

TYPE employee_aal IS TABLE OF all r cws_c u r %flQ~jTYPE 

INDEX BY BHlAflY _H1EGEn 

empl oyees eT,ployee aa t , 
1 roll' PLS_INTEG::R: 

BEGIN 
OI' I::N allrows_cur ; 
LOOP 

FETCH all rc'lis CL r BULK COLL:::CT HnO l _er1ployees 
I TM lT 1CO, 

EXIT WHE~l all r ows Gur%UOTFOUUD 1 

-- npOCMO-' P <owe KUI1 Io1 11 o6pa6on8 nal!lI ljX 

I _row = l _ernployees .FIRST ; 
\mI L= (l _rC'1I IS NO"! NU I.L) 
LOOI' 

u PQ race3rnployee_ s ta t U s 0_ e:r,p loyees 0_ row) . emp loyee_id ) : 
1 row = 1_emp1o)'ees . Nr XT ( 1 row) , 

Elm LOOP, 
END LOOP ; 

CLOSE all rows cu' 
[tHl ; 

KYPcopHble nepeMeHHble VI TVlnbl REF CURSOR 
KypcopHaR nepe.'I1.eHHaR - 3TO I1epeMeHHaa, YKa3bIBaIDIIWH HJIll CCh!JIaID­

ILJ;aHCH Ha KypCOp . B OTJIll"({lle OT HeHBHoro K ypcopa, KOTOPhlll OI1peAeJIHeT 

I1cnOJlb30BaHHe YCJlOBml EXIT hHEN all rows cu r%NOTFOUND. cKopee Bcero, npl1Be­

.ll;eT K TOMY, qTO nOCJle.ll;HllH . naKe T * CTPOK He 6Y.ll;eT oopa60TftH. IIpaBllJlhHo OhI­
;10 ObI llcnO.lJb30BIlT b EXIT WHEN I _empl oyees COU NT = O. - IIpulue'l. Itay'l. pea. 
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I1MR pa60"'leH 06JI8CTII ,ll;JUI peayJIbTilpyroru;ero MHomeCTBa, KypcopHaH rre­

peMeHBaH RBJIHeTCH CCbIJIKOH Ba 3Ty pa60"'l~no 06JIaCTb. HBBhIH II HeRBBhIH 

KypCOPbl HBJIHfOTCH CTaTII"'IeCKilMil B TOM CMbICJIe, "'ITO OBII CBH3aBbI C KOB­

KpeTHbIMil a8npOC8MH. KypCOPB85I me nepeMeHBa5I MomeT OTKPbIB8TbCfl 

,n;JIfl JIf060ro aaIIpoca H ,n;ame ,n;JIfl HeCKOJIbKIIX paaHhIX 38npOCOB B p8MK8X 

I1CIIOJIHeHilfl O,n;HOH IIporp8MMbI. 

06bHBI1eH ",e T",nOB REF CURSOR 

,n:JIR pa60TbI C KypcopHoil rrepeMeHHoil He06xoAilMO 06'bHBIITb ee, "'ITO BbI­

IlOJIHHeTCH B ,n;Ba 3Tarra: 

1. CH8"'1a~'1a CJIe,n;yeT C03,n;aTb TilIl Kypcopa orrep8TopoM TYPE. 

2. 3aTeM Ha OCHOBe C03,ll;aHHoro TilIla 06'bHBIITb QJaKTH"'IeCKYfO KypCOpHyro 

IlepeMeHHyro . 

CIIHT8KCIIC C03,ll;8HIIfl TllII8 KypCOp8, Ha OCBose ROToporo 06'bffSJIfleTCfl 

KYPCOpB85I nepeMeBH85I, CJIe,n;YfOru;I1I1: 

TYPE m·m Tl1naJypsopa IS REF CURSOR [ RETURN BC3lJpalllaer.WI1 n·m 

r,ll;e I1M)/_ Tl1na_Kypco.oa - I1MH TIIrra Kypcopa, a B03Bpalitae14b1i,t Tl1n - CIleUIIQJII ­

KaO:;I1H B03sparu;aeMblx KypCOpHhIM TIIrrOM ,n;aHHblx . B Ka"'leCTBe B03Bpi;Hljee ­

MO IO_ nma MomeT HCIlOJIb30S8ThCH JIro68H CTpYKTypa ,n;aBHhlx, ,ll;orryCTHM8H 

B 06bI"'IHOM IlpeAJIOmeBilil RETL.RN ,n;JIH Kypcopa, KOTOP8R onpeAeJIeBa Ilpil 

IlOMOru;I1 aTpIl6YTa %ROI'l'TYP[ I1JIII rrocpeAcTBoM CCbIJIKil Ha paHee orrpeAe­

JIeBHbIII THrr 3aIlilCH. 

06p8TIITe SHilMaHIIe, "'ITO rrpe,ll;JIOmeHile RETL.RN S 06'bHS.T[eHilil TH rr8 REF 
CU RSOR He RBJIReTCR 06Ra8Te.T[hBhIM • .J];orrYCTHMhI 06a rrpIlBeAeHHbIX ,ll;8JIee 

06'bRBJIeHIIH: 

IYI' t corr,pan y_c l r t ype l S H:: I- CUHSOH HI:: IUHN co rr,pan ylliHOI'j'IY l't' 
TYJlr gene r i CJ L r t Yfle TS R' F CURSOR, 

IIeps85I CPOPM8 06'b5IBJIeHII5I REF CURSOR H83blB8eTC5I 06'b5IBJIeHIIeM cmpuzo 
munu3upo6annozo T Hn8, TaK KaK OHO CBfl3bIsaeT THII KYPCOPHOil n epeMeH­

BOil C TilIIOM 38nHCH (HJIH THIIOM CTPOKII Ta6JIIIUbI) S MOMeH T 06'bflSJIeHilfl. 

JIf068fl 06'b.ffB.'1eHH8.ff TaRilM CIIoco6oM KypcopHa.ff IIepeMeHHa.ff MomeT I1C ­

IlOJIb30S8TbCR TOJIbKO C TeMil KOMaH,ll;8Mll SQL H CTPYKTYP8MII ,ll;8HHbIX 

FETCH I NTO , KOTopble cooTseTcTBYfOT 3aAaHHoMY TilIlY 38rrilCII. IIpellMyru;e­

CTBO cTporo TilIl Il3 I1POS8HHoro 06'bRBJIeHIIR REF CURSOR 3aK·JIfO"'IaeTCH B TOM, 

"'ITO ROMIIIIJI.ffTOP MomeT onpe,n;eJIllTb , IIpaSllJIbHO JIll p8ap86oT"'IIIK yCT8HO ­

SIIJI COOTseTCTSile I1HCTPYRUllH FETCH ,ll;ml RYPCOPHOH IlepeMeHHOH CIIIICRY 

a8rrpoca 06'beKT8 KypCOp8 . 

BTOpa.ff rpoPM8 o6'b.ffSJIeHll.ff REF CURSOR , S KOTOpofi OTCYTcTsyeT npe,ll;.'1ome­

Hile RETURU, Ha3blS8eTCR o6'b.ffSJIeHlleM CJw60 munu:mpoeannozo TllII8. T a ­

KOMY TIIrry KYPCOPHOH IlepeMeHHOH He COIlOCT8SJIflfOTCR HIIK8KIIe CTPYK ­

TYPbI ,n;aHHblX. KYPcopHhI e IlepeMeHBbIe, 06'bHSJIeBHbIe Ba OCBose TIIrros, 

C03,ll;aHHhIX 6e3 I1CIlOJIh30SaHIIH IlpeAJIOmeHIIH R[TURN. MoryT rrpilMeHRThcH 

60JIee rIl6Ko . lIx MomHO I1CIlOJIb30SaTh ,ll;JIH JIf06bIX 3aIlpocos, C JIf06bIMil 
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CTpyKTypaMI1 B03Bpar:u;aeMhIX .n;aHHhIX, KOTophle MoryT If3MeHHThca B XO)1;e 

IiCIIOJIHeHIiH O,n;HOti If TOH *e rrporpaMMbI. 

H aYIHH8H C BepCIIII Oracle9i Database IIO,ll;llepm.IlBaeTCH n pe,ll;orrpep;e.T£eH­
H hl H: CJIaGo T H IUl3 H POB8H H hlH TIIIl REF CURSOR ~ SYS_RE FCU RSO R. T enepE. B eT 

Heo6xo,n;IlMOCTIl orrpep;e.nHTb co6 CTBeHHhI H cJIa60 THIIII3IipOS8HHhl H TIUl, 
M o mBO BOCnO)lb30B8ThCH H MefOIIJ;HMCH: 

l) l:CLAH I:: 

mv_cu rso r SYS_H' FCURSOR; 

06bHBl1eH"e KypCOpHblX nepeMeHHblx 

CHHT8KCHC 06'hHBJIeHIUI RYPCOPHOH: rrepeMeHHoH TaKOS : 

rAe I1MR_Kypcopa - HMfl KYPCOPBOH: rrepeMeHHoH , a I1I4R_ T/1nil_Kypcopa - liMfl 

orrpe,n;eJleHBOrO p8Hee DocpeAcTBoM orrepaTopa TYPE TErra Kypcopa. 

PaCCMOTpHM npHMep C03,l1;8HIUI KYPCOPHOll nepeMeHHOU : 

Ll ECLAH E 

/- C(3)Ja8 M nn <ypccpa ,1Jl>1 cn o pTL1 5 Hf> X aBTC;tCOI-IJl8 V. ~/ 

Typr sport s_ca r_cu r_type TS Rr ;:: CURSOR Rr TURN ca ,,",,·ROWTYP [ ; 

/ . CC3,1W e M Ky pCO P lt y~J tl e pe ~e l l ll y(l w H CI IOPI I1l; II JX Cil;I0'106I1J ev ' / 
spo t s_ca ,_cur sport s_ca ,_cur_ type 

fi r GI N 

END ; 

OTKpbIT"e KypCOpHblX nepeMeHHblX 

Bhl npHcBaHBaeTe 3Ha"tleHHe (KypCOpHhlH 06'beKT) KypCOpy npH OTKphlTHH 

(OPEN) SToro Kypcopa. CHHTaKCHC Tpa~H:O;HoBBoro onepaTopa Or EN paape­

maeT ~JIfl KypCOpHhlX nepeMeHHhlx HCIIOJIb30BaHHe B npe~JIO.>KeHHH FOR 
onepaTopa SCl CCT: 

r~e I1MR_Kyp copa - STO HMfl KypCOpHOH nepeMeBHoH, a onepaTOp_SELECT - STO 

SQL-onepaTop SEL ECT. 

,lJ;JIJI KypCOpBhlX nepeMeHBhlX CTporo THnH3HpOBaBHoro THna RC r CURSOR 
cTpyKTypa onepaTopa SELECT (KOJIHqeCTBO H TH n ~aHBbJX CTOJI6:O;OB) ,lJ;OJIJK­

Ba COBna~aTb lUll 6hlTb cOBMecTilMoH co CTPYKTYPOH, YKa3aBBoH B IlB CT­

pyKUHH RETURN 06'bflBJIeBilfl TIln8 . EC~'IIl JKe KYPCOPB8fl DepeMeHB8fl oIIpe ­

,lJ;eJIeB8 H 8 OCHOBe cJIaoo TIlDH3IlpOB8H Boro THD8 REF CURSOR, TO ee MOJKBO 

oTKphlBaTb (Or EN) ,lJ;JIfl JIl060ro 38 n poca C JIIo60H CTPYKTYPOH ~aBBhlX. 

Bbl60pKa AaHHblX "3 KypCopHblX nepeMeH HblX 

EaK yme rOBopHJIOCb, CHBTaKCIlC HHCTpyKIJ;HH r ETCH ,ll;JIJI KypCOpHOH nepe­

MeBBoH COBIIa,ll;aeT C CHBTaKCH COM ,ll;JIH CTaTHqeCKH X Kyp COpOB : 
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FETC II 11,"1,,_ KYPCOpH,,{tnep 8,"1eHr-IQlf I ~no 11,"1,,_ 3,Jr111C11; 

FETCH V,I1H_KYPCopHofl_ nep8118Hr-IOV. nno v,,<;H_nep e/.!eHh'ON. 11I-ffl_nepeI18Hr-IOv. 

ECJIll Kypcopaafl DepeMeBBan 06'bflB.,'IeHa aa OCBOBe CTporo TllDIl311pOBaH­

Boro TilDa REF CURSOR , TO KOMDllJIflTOP PL/SQL DpOBepneT COBMeCTIlMOCTb 

CTpyKTyp ,n;aBBbJX, Depe<{IlCJIeHHbJX DOCJIe KJIIOtIeBoro C~'IOBa nlTo CO CTPYK­

TYPOR a8rrpOC8, CB$l38HHoro C KypCOpHOR rrepeMeHHoR. 

ECJIll *e KypcopHaH IlepeMeHHaa OTHOCHTCH K cJIa60 TllIlH3HpOBaHHoMy 

TllIly R[i ClRSOR , TO KOMIlHJIflTOP PL/ SQL He Mo*eT BbJIlOJIHHTb Ilo,n;06HYIO 

IlpoBepKy. )laHHbJe H3 TaKOR KYPCOP HOH: IlepeMeHHOH: MorYT ll3BJIeKaTbC fl 

B JII06yIO CTpYKTYPY AaHHbIX, TaK KaK B MOMeHT CBoero 06'bflBJIeHllfl Tlln 

Kypcopa He GbJJI CBH3aH C THIlOM CTPOKll TaGJIHII;bI. IIpil KOMIlllJIflII;III1 He­

B03MOjKHO OIlpe,n;eJIllTb. KaKOH: 06'beKT Kypcopa (ll COOTBeTCTBeHHO KOMaH­

Aa SQL) 6YAeT IlpHcBoeH AaHHOH IlepeMeHHOH:. 

C .. 'Ie,n;OB8TeJIbHO, IlpOBepKY COBMeCTHMOCTH IlPllXO,n;IlTCfl BbJIlOJIBflTb B IlpO­

uecce HCrrO~'IBeBHfl FETC H. ECJIH rrpR <ITOM OK83blBaeTCfl, <{TO CTpyKTYPbJ a8-

IlpOC8 H rrpe,n;.1I0meHIUl INTO He COBrr8,n;aIOT, TO HcnOJIHflIOrn;ee fl,n;pO PL/ 

SQL HHHUHHpyeT rrpe,n;OIlpe,n;eJIeHHOe HCKJIIOqeHHe ROWTYPE_M I SMATCH. CJIe­

AyeT HMeTb B BH,n;y . qTO IlpH He06xoAilMOCTil (H Ilpll HaJIHqHH TaKoll B03-

MOjKHOCTH) PL/ SQL 6y,n;eT HCIlOJIb30BaTb HeaBHbJe Ilpe06pa30BaHllH THIlOB. 

IIo,n;po6Hoe onHcaHHe B03Mo*HocTeH DML-onepaTopoB fl3bJKa Oracle SQL 

BbIXO,n;HT 38 paMKH H8meH KHHrH. BHHM8HHIO tIHT8TeJIeH 6y,n;eT rrpe,n;JIo ­

meH JIHIIIb KP8TKHH 0630P OCHOB CHHTaKCHC8 DML-onepaTopOB , aaTeM 6y­

,n;yT paccMoTpeHhl CIleUHaJIbHble BorrpoChl, CBfl38HHhle C HCIlOJIb30B8BHeM 

DML B PL/ SQL, a HMeBBO: 

• ITpnMepbJ Beex onepaTopoB DML 

• ATpn6YThl K ypcOpOB ,n;.lIfl onep8TopoB DML 

• CneIlllaJIbHble cpe,n;cTBa PL/ SQL ,n;JIfl orrep8TopoB DML, HaIlpllMep 

npe;:VIO:lKeHne RETURNI NG 

.u;onOJIHHTeJIbHYIO HHq:,0PM8URIO BbJ CMomeTe nOJIyqHTb B ,il;OKYMeBTaUHH 

no Oracle nJIH SQL. 

B H3blKe SQL rro,n;,il;ep*llBaIOTCH TpH OIlep8Topa DML: 

I NSERT 

BCT8BJIfleT B Ta6JIHI:l;y O,n;Hy llJIH HeCKOJIbKO BOBhlX CTpOK. 

UPDATE 

06H OBJIfleT 3Ha-qeHllfl B O,n;HOM I1JIH HeCKOJIbKIIX cToJI6II;aX cyrn;ecTBYIO­

rn;eH: CTPOKH TaGJIHII;hl. 

DELETE 

Y,n;aJIfleT Ha T86JIHUbI O,n;By H .. 'IH HeCKOJIbKO CTpOK. 
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OnepaTOp INSERT 

PaCCMOTpHM CHBT3KCHC ~ByX OCHOBHblX T HII08 onepaTopoB I NS ERT: 

• B CT8BK8 O,il;HOH CTPOKII C flBHO 33,1l;3HBbIM CIIHCKOM 3 H aQeHIIH. 

HJ SEI1T I NTO T86m!ua [( cTor.6eu I, CTOfl6eu2, cTcJ)6el..ln) ] 
VII I urs (3h'8'18Hl1e1, 3r-1? ~' eh'J.1e?, . . , 3Hfj~' eHi1en), 

• BCTflBK3 B Ta6JIHUY O,1l;HOH IIJIII HeCKOJlhKIIX CTPOK, nOJIYTl8eMhlx B pe ­

ay.T£bT8Te BhI IIO)lHeHII}I orrepaTopa SE _ECT ,IlJUI 0AHOll HJIII HeCKOJlbK IIX 

Ta6JlIlD;. 

TN SERT TNTO T86m-'up. [ ( CTOfl6e[jl. cTofi6eu.2, 
AS 

SELECT 

cTcf)6ew; ) ] 

,n:asaiiTe paccMoTpilM HeCKOJIbKO rrpIlMepoB BbIIIOJIHeHIUI orrepaTopoB I NSCRT 
SHyTpil PL/SQL-fiJIOK8. CHa-qaJI8 BCT3BHM HOBylO CTPOKY B Ta6JIHUY book . 

06paTIITe BBIfM8HIIe, tITO eCJIli YK838Bhl 3H8TteHlHI ,1l;JUl Bcex CTOJIfiUOB TaG­

JIIIUhI, TO BeT Heo6xo ,ll; HMOCTH B nepeTIHC.7IeH HH HMeB CTOJI6o;OB: 

IH:Gl N 
I NSEIH ItHO bco" 

[tw ; 

VA l UCS ( 1-56592-335-9 ' 

'O racle PL/SQL P ~OQ ra nmi n~' 

' Ref erence ~ or PI/SQI. developers , ' I I 
' i nclud i ng examp l es and best prac t ice I I 
, recoTlnendations 
' FeLers t eir- Steven ',,'i lll 5ill Pribyl ' , 
IO_ LlAI !:: ('01 - S: I' 1991' [) LI MON YYYY ), 

987): 

MomHo YKaaaTh I1MeHa CTOJI6o;OB, a B K a-qeCTBe aHa-qeHHw aaAaTh He JIHTe­

paJthl, a nepeMeH Hhle: 

DFClflR F 
I i sbn book i sbn%TYPE " 555923359' 

et her decla rations of local vari ables 
8EGI N 

I NSERT uno bco"s ( 
isbn , li lIe , sUl1na ry , auUlO r , 
da t e_pLblishec pa ge_coun t ) 

VA LJ:::S ( 
l _isb r , I _t itle, l _su l'noa ry, I _author, 
l_date_pI b I i s hed, I_rage_co L nt ) , 

OnepaTOp UPDATE 

ilPH nOMOTIJ;I1 o nepaTopa UPDATE MomHO 06H OBHTb aHa-qeHIIH OAHoro H JtH 

H eCK o JthKHX CTOJI6IJ;OB B OAHOW I1JIH HeCKOJlbKIIX CTpoKax TafiJIIIIJ;hI. Baao­

BaH KOHCTPYKIJ;HH onepaTopa TaKOBa: 
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UPUATr Ta6flJ,Ji /f. 

SET cTc!l6eli1 = 3Hi1'18H1181 

CTOn6eu2 = 31-!3'-1er"me2, 
[W HERE fipejJ!IOiKe,'il1e_YlHEffEJ, 

87 

cTOfl6euN = 3H3o..;e,'il1eNJ 

IIpe,lJ;JIomeBIfe WHERE nBJHIeTCfl a eo6fla8Te.7IbBbIM: eCJIII OBO Be a8,1J;8BO, TO 

06BOBJUIIOTCn Bce CTPOKII Ta6JIIID;bI. PaCCMOTplIM aeCKOJIhKO rrplIMepOB : 

• IIplIBeCTII Bce a83B8alIfl KalIl' B T86JIIIUe boo k K BepxHeMY pel'lIcTpy. 

UPDAT e: books SET title = UPP :::R ( title), 

• 3arrycTIITb rrpOIIe,lJ;YPY, KOTopafl Y,IJ;8)IfleT COCT8BJIflIOrn;yIO BpeMeHII 113 

,il;8TbI rry6JIIIK8IIllil KBlIl' o rrpe,lJ;eJIeBBbIX 8BTOpOB (IIMfl 8BTopa flB;rlfleTcn 

apl'YMeBToM rrpOD;e,il;YPbI) II rrpIIBO,lJ;IIT H8aB8HHH i)TIIX KBHI' K BepxHeMy 

peI'HCTpy. RaK BH ,IJ;IITe, orrep8Top UPDATE MomeT IIcrrOJIh30BaThCH RaK 

aBTOROMRO, TaK H BHyTpII PL/ SQL-6JIOKa: 

CR rAT ~ OR RrP I Acr PROC~DURr remove time ( 
author i r TN VflRC llflR?) 

TS 
BEGIN 

UPDATE boc{s 
SET t itle = UP P:::R (title), 

date_pu bl ished = 
TRUtlC (da te_pub l is reo) 

' .. mERE Bu ttlO r LIKE autho r_in . 

OnepaTOp DELETE 

O rrepaTOp DELETE MomHO IIcrrOJIh30B8Tb ,lJ;JIfl Y,il;8JIeHlIfl O,lJ;HOH, HeCKOJIhKIIX 

IIJIH Bcex CTPOK Ta6JIHD;hl: 

DELETE FROM Ta6fil1~a 

[ ~~H t. R I:: npe~flOiKeH;,re_ WHtfit J, 

IIpe,lJ;JIomeHHe v.'HERE B orrepaTope DELETE HBJlfleTCH Heo6fl3aTeJIhHbIM: eCJIH 

OHO He aa,lJ;aHO, TO Y,IJ;aJIHIOTCfl Bce CTpOKH T86JIIID;bI. PaCCMOTplIM HeCKOJIh­

RO nplIMepOB: 

• Y,il;aJIeHlle Bcex KBIII' II3 Ta6JIIfUbI books : 

DEl E"1 E FROM I::-oo -<s 

• Y,n:aJIeRHe II3 Ta6JIIIIIbI books Bcex KRIll', KOTophle 6hlJIH orry6JIIIROB8HbI 

,il;O orrpe,lJ;eJIeHHOH ,lJ;8TbI, II B03BpaT KOJIII'<leCTBa Y,il;aJIeHHbIX CTPOK: 

CREAT::: OR REP LACE PROCED UR E 
cate_i r' I N 
removal_ccunt_cut OUT 

IS 
B EGIt~ 

remove_books ( 
DATE, 
PLS _I NTEGER) 

DELETE FROM books WHER E date p~blishe d < date in; 
remova l_ccun t _Ol t = SQL%HOWCOUN I; 

E:ND; 
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KOae"lHO, IIpll pafiOTe c peaJIhHhIMIl Ofi'beKT8MH Bee ~Tll KOM8H,ll;hI DML eTa­
HOBHTCH cyrn;eCTBeHHO GOJIee CJIO./KHbIMIi . HurrpIIMep, Bhl Mo.meTe OfiHOBllTb 

BeCKOJIbKO CTOJI6:U;OB ABRHhIMll, nOJIy-qeHHbIMH B pe3YJIbT8Te BbIIlOJIHeHIIH 

Do,n;38rrpoca. HatfHHan C BepeRli Oracle9i Database MO)KBO 38MeHHTb liMn 

Ta6JIHD;bJ ma6iW'l1iOU (/JYIiK4ueu, B03Bpam3rorn;eti pe3yJIbTIipylOrn;ee MHO­
mecTBo, C KOTOPbIM Ii: 6y.n;eT pafiOT8Tb onepaTop DML (eM. T8Kme rJI8By 3). 

Oracle IlO,lJ;,n;epmllsaeT pH,il; uTprrfiYToB Kypcopa .n;.mI HeaBHbIX KypCOpOB, 
CToaru;HX 38 orrepUTopaMil DML, - OHIt Gy.n;YT paCCMOTpeHhl 8 CJIe)1;yroru;eM 
pa3,n;e.7Ie. 

ATPlll6YTbi KypCOpOB AJlll Onepallllliil DML 
Oracle rr03BOJlfleT IIOJIYQIlTb )];ocTyn It HHfllOpM8UIHI 0 nOCJIe,ll;Herr BbIIIOJI ­

BeBHoH BCTpoeHHoH KOM8H.n;e DML "<Iepea 8TpwfiYTbI HeRBHbIX KYPCOPOB 

SQL (OHII COBrra,n;aIOT C aTpIl6yraMII, rrepeQIlCJIeHHbIMil B Ta6JI. 1.6). 3HaQe­

HIIfl, B03Bparu;aeMb!e llaHHbIMil BTpIl6YTaMil IlJIfl orrepaTopOB DML, npell ­

CTaB~'1eHbI B Ta6JI. 1.8. 

Ta6.wu,a 1.8. Ampu6ymbl neJUHlbLX ICypcVp06 SQL {)JlJi onepamopoB D~~L 

Hl\OI OnJlcaWle 

SO l lbFOJND B03Bpnm;neT TRu e, ec:;1ll 6hlJIa. MO,ll;mlmll;llpoBllHll ( CO,'1.'1nHfl, ll3MP­

HeHa llJlll Y.'1flJlPHn) O.'1Hll ll;Ut HemW"'lhKO CTpOK. 

SOL%NOF OUtlD Bmmpum;ueT TRJ::: , eC,'lll KOMUH.n;OH DML He 6hlJIO MO.'1H{PHUnpOBU­

HO Hll o.n;Hoii: CT pOKll. 

SQllbROWCOUNT B03Bpnm;aeT KOJIlltlPCTBO CTPOK, M O.'1HcPHll;HPOBflHHhlX KOM8H,ll;OH 

DML. 

PaCCMOTpilM npilMepbI I1cnOJIb30BaHII,H aTpIl6yroB HeRBHbIX KYPCOpOB . 

• llCnOJIb3yeM a TpIl6YT SO_%FOUND IlJIfl OnpelleJIeH IIfl TOrO, o6pa6oT3 JI JIll 

HRill orrepRTop DML CKOJIbKO -HII6Y,il;b CTpOR. IIycTb, HRrrpIlMep, HeRO­

TOPbIH RBTOP BpeMfl OT BpeMeHII MeB HeT CBoe I1MH II XOQeT, QTo6bI HMeH ­

HO 3TO H OBoe I1M JI HCn OJIb30BaJIOCb BO Bcex e r o RHHr3X. C031l3eM Ma­

JIeHbKYIO rrpOn;eIlYPY, ROTopafl 6YIleT 06HOBJIflTb HMfl 3BTopa, B 33TeM 

C006ru;BTb 0 TOM, 6b!.'1H JIH H3MeaeabI RBRHe-TO CTPORH, tIepea JIorHtIe ­

CRYIO nepeMeaaylO: 

CREAT:: OR REP LACE PROCEDURE clla r'Qe_aulllO r_n ame ( 
o ld_nams_ in IN 
rew_name_in I N 
changes Made out OUT 

IS 
G EGTt~ 

Ui'lJATE boc-<s 
SET au t ho r new narrle in 

',\IHI::HI:: au t hO , cld name i n 

boo ks . authc r%TYI' E. 
boo ks.authc r%TYPE. 
fl OOI rt,N) 

chOnge s_rlode_out ::: SQ L%FOUND 
END: 
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• IICrrOJIb3yeM UTPll6YT SOL%ROI~rCOUNT B c~'1y"'lue, KOr.n;a Heo6xo.n;IlMO orrpe­

.n;eJIHTb TO"'lHOe KOJIH"'IeCTBO CTPOR, o6pu6oTUHHhIX OnepUTOpOM DML. 

IIepepa60TueM npllBe.n;eHH yID BhIlile npoD;e.n;ypy H3MeHeHHH HMeHll, C 

TeM "'ITo6bJ OHa B03BpU~aJIU "'IyTb 60JIbIIIe llH<P0PMUUHll: 

Ck I::AI : Ok k l:: l' LACI:: I'HOCI::DUH I:: eM rg e_au t hO r_name ( 
old_name _in IU beo ks. au the r%TYPE. 
new name i n IN 
rename_count out OU·I 

IS 
I l [ GTt~ 

UPlJATE boc-<s 
SET au t ho r new name I n 

WHr:R E auttlO r cld narr,e In. 

beaks. au U1C r%TYP E. 
I''-S_ INT[ G[ R) 

rename coun t out - SQUtRO~iCOUNT ; 

END; 

DML III o6pa6oTKa IIICKIl104eHlllIii 

IIp H B03HllRHOBeHllll HCRJIID"'IeHllH B PLj SQL-6JIOKe Oracle He np01l3Bo,a;IlT 

OTMeHY (OTKUT) H3MeHeHllii , BHeceHHhIX KOMUH.n;aMll DML 3Toro 6JIOKa. 

BhI60p rrOBe,a;eHllH rrpHJIoaceHIIH B rro.n;o6Hoii cHTyaD;1l1l ocy~eCTBJIHeT TOT , 

RTO yrrpUBJIHeT JIOrHROH: TPUH3UKUHH: rrpllJIoaceHHH, TO eCTb caM nporpUM­

MIICT. IIPII STOM Heo6xo.n;llMO Y"'lHThIBUTb CJIe.n;yID~lle C006pUjKeHHH: 

• ECJIH Ball G.nOK .flB,,'1.fleTC.fl flBTOHOMHOii TpaH3aRD;lleii (MhI nor OBopHM 

o HllX "'IyTb n03jKe B 3TOii .iKe rJIaBe), TO npll B03HllRHOBeHllll llCKJIIO"'Ie­

Hll.fl HeoGxo,a;HMO BhInOJIHHTb OTK8T llJIH <pllKcaD;llIO H3MeaeHHH (OGhI"'I­

HO B hInOJIH.fleTC.fl OTKaT). 

• ,lJ;JIH OrpaHH"'IeH H.ff 06JIaCTil OTKaTa MOjKHO HcnOJIb30BaTb mO'lKU coxpa­
HeHUJl. ,l.(pyrHMIl CJIOBUMll, MOjKHO BbIIIO,lIHHTb OTKUT H3MeHeHHH: 

BnJIOTb .n;o HeKOTOpOH: TO"'lKH coxpaHeHHH, COXpUHHB TeM CUMbIM "'IUCTb 

113MeHeHllH, BhInOJIHeHHhIX B PUMRUX ceUHca (no.n;poGHO 0 TO"'lR aX CO ­

xpaHeHH.fl MhI TUR.iKe n o rOBopHM .n;aJIee B :nOH r,,'1UBe). 

• ECJIH HCRJIIO"'IeHHe pacrrpOCTpaH.ffeTC.ff 38 npe.n;eJIhI caMoro BHellHero 

6JIOKa (TO eCTb OCTaeTCH HeoGpa6oTaHHhIM), TO B 60JIbllllHCTBe cpe.n; BhI­

nOJIHeHllH PLj SQL, TaRHX KUK SQL*Plus, UBTOMUTH"'IeCKIl npOIl3BO­

.n;llTCSI Ge3yc~'1oBHhIii (unqualified) OTK8T, H Bce c.n;eJIa H HhIe pUHee H3Me­

HeHHH OTMeHSIIOTCH . 

naKeTHble onepaLV'I1il DML III onepaTop FORALL 

B BepCHH Oracle8i Databas e B03Moma OCTH n o llCnOJIb30BaHllIO DML B PLj 
SQL GhIJIll 3H a"'lHTe,,'1bHO ycoBeprneHCTBOBaHhI 3a C"'IeT nO.flBJIeH H.fl onepaTO ­

pa FORALL. Onep8Top FORALL YRa3hIBaeT HCnOJIH.ffIO~eMy H.n;py PL/ SQL Ha 

Heo6xo.n;IlMOCTb naKeTHoro CB}l3hIBaHH.ff B KOM8H.n;e SQL Bcex 3JIeMeHTOB 

O.n;HOll IlJm HeCROJIbKHX ROJIJIeRUHH: n epe.n; llX oTnpaBROH: H.n;py SQL. Ka­
RaH OT SToro MO.iKeT 6bITb rrOJIb3U? Bce MbI 3HaeM 0 TOM, "'ITO PL/ SQL TeCHO 
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CBHaaa C .HAPOM SQL Gaahl .n;aHHhlX Oracle . PL/ SQL - STO JIy-qrn:UH .H3hlK 

nporpaMMHpOBaHllfl ,lVIH 683 ;J;8HHhIX Oracle (.n;aace HeCMOTpH aB TO , "<ITO Te­

nepE. Bhl MOJKeTe, IlO KpaiiaeH Mepe, TeopeTlI"tJeCKH, nCIlOJlb30B8Tb B Tex 

me neJUIX H fl3DIR Java). 

H o T8K8H TeCHaH lIHTerpan;I1H Be ofiH38TeJIbHO 03B8'laeT OTCYTCTBHe aa­
KJIa,n;HbIX paCXO,lJ;OB UpR 3anYCKe SQL H3 PL/ SQL-nporpaMMbI. ROr,!l;8 HC­
DOJIHHIDIIJ;ee n.n;po PLj SQL ofipafiaTblBaeT 6JIOK Ko.n;a , OHO HCIlOJIHHeT npo­

Ile.n;ypHbIe ROMaB,n;bI BBYTPIi coficTBeHHoro fl.n;pa, a ROMaa,n;bI SQL nepeCb!­
JI3eT nAPY SQL, rAe OHII HCIIOJIHflIOTCn, H peaYJIhTaT (apli Beo6xo,ll;HMOCTH') 
B03BpaIQaeTCfl B flApa PLj SQL. 

TIepe.o;aqa ynpaBJIeHIUI OT HApa PL/ SQL n.n;py SQL If o6paTHo H83hlsaeTCfl 

n epe1(JtI()'leltue.At ICOH.meKcma. Kam,1l;oe TaRoe rrepeRJIIOQeBile 03BaQaeT ~o­

DOJIBIITeJIbHbJe H3~epjKfm. B OIIpe,lJ;eJIeHBbJX CIITyaUHflx TaKHX rrepeKJIIO­

'IeBllH MmKeT 6bJTb OqeHb MHoro, qTO cYIIJ;ecTBeHHo CHlf:lKeT npoll3Bo,lJ;U· 

TeJIbHOCTb. B Bepcllll Oracle8i Datab ase nOHBJIHIOTCH ~Be B03MmKHOCTII 

06'be,1l;I1BeHRfl BeCROJIbKHX nepeKJIIO'tIeHIIR KOBTeRCTa S O~BO, T8KliM 06pa-

30M DOShlmafl npmI3BO,lJ;HTeJIbHOCTb IIpHJIO)KeHHfl. Peqb H~eT 06 OIIep8Tope 

FORALL H rrpe,lJ;JIO)KemHI BU LK CO LLECT (RoTopoe 6bJJIO paccMoTpeHo paHee). 

IIpH naKeTHOM CBfl3bJBaHllll KOMaH,IJ;bI iii IIepeAaqe ee H,IJ;PY SQL KOMaH,1l;a 

liCnOJIHneTCn O,1l;liB pa3 ,lJ;JI fl Kam,1l;OrO llH,1l;eKCa ll3 ~llana30B8 . .upyrliMli 

CJIOB8Mli, BbJDOJIBflIOTCfl Te .iKe KOM8H,IJ;bI SQL, BO Bce OBIl BbIDOJIBflIOTCfl 

B paMKax O,lJ;Horo o6pam:eHlIfl K fl~Py SQL, TO eCTb IIPOHCXOAIIT Bce r o O,lJ;BO 

nepeKJIIOqeBHe KOBTeKCTa (pilC. 1.4). 

lI,qpo PL/SOl lI,qpo SQl 

HeCKQllbKO IOMaHA Ha 00H01l1lE!H1oIE! 
nepe,I~.IOT'CSI1WlY SOl sa OJ:\MH pa3 

Puc. 1.4. O{}no lu!.pe/eJl/O lleItUe IWllmelccma, (J onepamope FORALL 

C"IHTaKC"IC onepaTopa FORAll 

H ecMoTpH Ba TO 'ITO orrepaTOp rOR/L L BKJIIOqaeT B ce6H cxeMy I1TepaU llil 

(B COOTBeTCTBllll C KOTOPOR OB nepe6llpaeT SJIeMeHTbI KOJIJIeKD;lIll), OB He 



HBJLHeTCH D;I1KJIOM rOR . C JIe.n;OBaTeJIbHO, B HeM HeT KJIIOqeBhlX CJIOB LOOP 

II [N O LOOP . CIIHTaKcIIc onepaTopu rOR/LL TUKOB : 

FonALL Y!Hjje!(C_CTPOKI1 Hl 

r.n;e : 

[ I-I")((I-r,,)) r Ooh' lfLlCi flepXI-IfI" r pal-fJ,!u,o 

INlJJC ::S OF HHjJ8KCHPYKiiljo,,_Kcn/leKW1;; 

VA LUES OF I!HJ1eKCI~pV()i~i.lR_ KCfUleKUv.R 

SAvr '-- xcrpTTO~~S 

sql KCl.l811ltCi 

i1.'i!leKC_CTpOKI1 

O npe.n;e.7UIeT KOJI.7IeKD;IlIO, 3JIeMeHTbI KOTOpoii 6y.n;eT n epe6IIpaTb onepa­

TOp FORAL L . 

i-i!1)1(i-iftii_ rpa/-l!1!~'8 

HaqaJIbHOe 3HaqeHIle IlHlleKca (CTpOKII II JIIl3JIeMeHTa KOJIJIeKUIIII) Il.lIH 

BblnOJIHeHIIH orrepaUilil. 

BepXl-iflfl_ rpai 1I1L18 

KOHeqHOe 3aaqeHlle IIH,lJ;eRCa (CTpOKH H.lIH 3JIeMeHTa KO.lI.lIeKD;Hll) ,lJ;.lIfl 

BblnO.lIHeHIIH orrepuUllH. 

sql_KOM8 H!la 

ItoM8HIl8 SQL. KOTOP8fl ,lJ;OmKH8 6hlTb BblnO.lIHeH8 ll.lIfl K8m,lJ;OrO 3JIe­

MeHT8 KOJI.lIeKUIIH . 

i1H!leKCi1pylO/fiaR_ Ko.n.neKLji1R 

KO.lI.lIeKD;Hfl PLj SQL, HCI10.lIb3yeM8$1 Il.lIH Bbl60pa IIH,lJ;eRCOB B CB$l3aH­

HOM M8CCIIBe, 381l8HHOM B SqJ_KOM8I1!18 . B03MmKHOCTb HCrrO.lIb30B8HH,H 

onep8TopoB INDICES_O F II VA _UES_OF n OHBII.lIaCb B BepCIIII Oracle Data­

base 109. 

SAVE EXCEPTIONS 

HeofiH3UTeJIbHOe rrpe,lJ;JIOmeHIIe, KOTopoe coo6Ill;aeT onepaTOpy rORA L_ 

o Heofixo.n;I1MOCTil o6pa6oTKil Bcex CTPOK C coxpaHeHileM Bcex B03HH ­

K8IOII..J;IIX I1CKJIIOqeHilH. 

IIPII pafioTe C FORA L L Heo6xo.n;IlMO COfiJIIO.n;aTb CJIe.n;yIOIll;He rrpaBII.lIa: 

• Te.lIOM onepaTopa FORALL ,lJ;OmKBa flB.lIflTbCfl TO.lIbRO O,lJ;Ha ROMaH,lJ;a DML: 

INSERT, cPDATE Hm. DELETE. 

• O n epaTop DML ,lJ;OJI)KeH CChlJIaTbCfl Ha 3.lIeMeHTbI ROJI.lIeRD;HH IIOCpe,lJ;CT­

BOM IIepeMeHHofi HH/J8KC_ CTpOKH , KOTopafl 381laH8 B 0I1ep8TOpe FORAL L . 

06.lI8CTb ,lJ;eiiCTBIIH n epeMeHHoii I1H/leKC_ CTpOKM orp8HIITIIIB8eTC$I onepa­

TOpOM FORA _L; Bhl He MO)KeTe CChl.lI8TbCH Ha Hee II3BHe STor~ onepaTopa. 

O.n;HaKO 06paTHTe BHIIMaHIle, qTO BepXHaH II HII)KH,H,H rpaHHD;bI ROJI­

JleKUIIii He 06a3aTeJI bHO ,lJ;O.lI)KHhl OXBUThlBaTb Bce CO,lJ;ep)KIlMOe KOJIJleK­

D;IliL 
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• He CJIe)];yeT 06'hHBJUITh rrepeMeHHylO 14/-I/l,eKC_C TpOKJ1 . OHa 06'hHBJIHeTCH 

HeHBHO KaK rrepeMeHHaH TIma PLS_INT[G[R H,lI;pOM PLj SQL. 

• BepxHHH H HHmHHH rpflHHD;hl 1l0JImHhl 38,l1;8BflTh 1l0rrycTHMhlH ,lI;H8rra-

30H IlOCJIe,ll;OBflTeJIhHhlX HOMepOB HH,lI;eKCOB ,lI;JIH KOJIJIeKIJ;HH (KOJlJIeK­

IJ;HH), aa,ll;aHHhlX B KOMaH,lI;e SQL. ,Ilml paapemeHHoH KOJIJIeKIJ;HH 6y)];eT 

creHepHpOBaHa CJIe,ll;YIOru;aH OIIIH6Ka: 

ORA 22160 el ement at i nc ex [ 3 J does not ex i s t 

IIpHMep TaRoH CHTy8D;HII rrpHBe)];eH B Q1aH.II e diffcount.sql, ROTOPhlH 

MomHO H aHTII Ha Be6-ca HTe RHIIrH. 

TeM He MeHee Oracle Database 109 rrO,ll;,lI;epmHBaeT orrepaTophl I NDI CES 
OF H VA LUE S OF )];JI5I pa3pemeHHhlx KOJIJIeKUHR (B ROTOPhlX rrporryr:u;eHhl 

RaRIIe-TO SJIeMeHThl). 

• B orrepaTope DML HeJIh3H CChIJIaThCH Ha OTlleJIhHhle rrOJIH ROJlJleRIJ;IIH 

aaIlHceH. ,Ilame B CJIY'l!ae, KOr)];a IlOJIe KOJIJIeKD;IIII HBJIHeTCH ROJIJIeKD;I1eH 

CKaJIHpOB HJIH KOJIJIeKD;HeR 60JIee CJIO:JKHhlX 06'heKTOB, pa3peIIIeHo CChl ­

JIaThCn TOJIhRO Ha CTPOKY KOJrJIeKU HH D;eJIHK OM. HarrpHMep, TaKoR KO)];: 

DECLAR E 
TYPE emplcyee aat IS TII5L :: OF er,p loyee%RO~iTYP E 

I NDEX BY PLS_UHEGER: 
l _employees enplcyee_aa l ; 

BEGHI 
FORALl_ 1 tndex It~ 1 emp l oyees FIRST 1 emplovees LAST 

I NSERT I NTO er, ployee (em plc yee_id , l aslJar1e) 
VA LUES (l_e r,ployees (l_incex) empl oyee_it 

, l_er,pl oyees (l _i ncex) last _name 
) , 

END; 

Bhl30BeT npil KOMIlIlJIHo;III1 TaKYIO OIIIII6KY: 

l'lS C0436 i 'npleme rt atior rest ri ction cannot re t erence f ields of I:) ULK 
lr DHHJ tab l e of records 

• IIH,lI;eKc SJIeMeHTa KmIJIeKD;HH, 3a,ll;aHHOH B OIlepaTope DML, He MomeT 

6hITh BhlpameHIIeM . HanpilMep, BhlilOJIHeHHe CJIe,ll;YIOw;ero lPparMeHTa 

l)EClAl-H: 
rames r arl6_Va rrav = r arl8_Va r rav ( ) ; 

BEGI N 
FORAL L indx HI na Me s. FIRST names. LAST 

DELETE -HOM eT,p \~H E RE ename = names(indx+l0), 
END: 

Bhl30BeT n05IBJreaIIe TaKOR OIIIII6KH: 

PLS-C0430 FORAL L .ile raL.icn va r i able I NDX is no l allowed in lI'is conlex l 

np"Mepbl FORALL 

PaCCMOTpIIM HeCKOJIhKO IlpIlMepOB IICIlOJIh30BaHIIH onepaTopa r ORII L_: 
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• ITepemlIneM rrpou;e.n;ypy order_boo ks C HCI10JIh30BaaHeM rORA __ : 

CR[ ATE OR R[ PI_AC [ IJROCFDUR [ a rde r _boo ks 
isbn i r Tt~ name va r iay , 
rew cO Lnl i n H~ nurnbw va rr ay) 

IS 
Il[ G n~ 

FORA I I indx TN is bn i r FTRST is bn in . IIIST 

END; 

UPDATE books 
SET pa ge_cc unt = new_caun t _in (.in dx) 

WHERE I s bn = is bn_i r (incx) 
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Bce H3MeaealUI aaRJIIDQaIDTCH B aaMeae rOR aa FORA_L H y.n;aJIeaITIT RJIID­

qeBhIX CJIOB LOOP IT END LOOP. ITPIT nOM FORAL_ rrepe,1l;8eT ROM8a.n;e SQL Bce 

CTPORH, onpe,1l;eJIeaB hIe B ,1l;ByX ROJIJIeRIJ;Hflx. Ha pilC. 1.4 nOR838BO, 

RaR opraaH30BaHO HCnOJIBeHHe IIoAo6aoH npoueAyphI. 

• B CJIe,il;YIDr:u:eM rrpITMepe 6y,n;eT I10Raaaao, RaR OI1epaTOp DML MoaceT 

CChIJIaThCH aa aeCROJIhKO KOJIJIeKIJ;HH. B03hMeM TpH KOJIJIeKUHH: de ­

nial , patienc narne H ill nesses. TIpoHH,n;eRcnpoB8BhI 3JIeMeHThI TOJIhRO 

,il;BYX nepBhIx ROJIJIeRUHH, TaR tITO OT,n;e~'IhahIe 3JIeMeHThI 3THX RO~'IJIeK­

IJ;HH 6y,n;YT nepe,n;BHhl IIO HH,il;eRCY B Kaac,il;YID ROMaHAY H~SERT . T peThHM 

CTOJI6UOM T86~'IHIJ;hl he a 1 t h_cove rage HBJIfleTCH ROJIJIeRIJ;HH, rrepeqHC ­

JlHIOIIJ,aH HeRoTopbIe yCJIOBIUI. TaR RaR SlAPO PLj SQL BbInOJIHSleT na ­

ReTBoe CBfl3hIBaHHe TOJIhKO ,n;JIfl npoHH,n;eKcHpoBaBHhI x KOJIJIeKIJ;llH, TO 

ROJIJleKIJ;I1fl II I nesses 6Y;J;eT IJ;eJIHKOM nOMer:u:eBa B TpeTHH cTo.'I6eIJ; RB­

ac,n;OH BCT8B.'IHeMOH CTPORH : 

:::DRA LL inc x I N denial FI RST cen i al LAST 
INSERT uno heal U,_cove rage 

VA LUES (d enial ( i ndx), pa ti er t_name (i nd x) , illnesses) , 

• IIcrroJIh3yeM rrpe,n;JIoaceHHe RETURNING B onepaTope FORALL ;J;JIH H3BJIeqe­

HH5I HHCPOPM8UHH 0 Raac,n;oH oT;J;eJIhHOH ROM8a,n;e DE_HE. CJIe;J;yeT IIOM­

HHTh, 'ITO rrpe,n;JIO.>KeHHe RETURNING onepaTopa FORA LL ,n;OJlacHO HCnOJIh30 -

BaTh BJIO.>KeHHOe rrpe,n;JIO.>KeHHe BULK CO LLECT I NTO ( .. naReTH8H» onepa ­

IJ;I1H ,n;JIH 38rrpocoB) : 

CREATe OR REPLAC E FUNCTION remove eMps by dept (deptl i st dlis t t) 

RETURN encl i s l_ l 
IS 

enal i st enal i s t_t ; 
G E G It~ 

FORAL L aDepl HI deptl i st. :: IRST. depllis l LAST 
DE LETE ::ROM eTl p WHERE de plna Itl de ptl i s t (a Depl) 

RETURN I NG erlpno BUL K CO LLECT I NTO ena l is t, 
RETURN enclis t 

END; 

• IIcrroJlh3yeM HH,il;eRChI, oI1pe.n;eJleHHhIe B O,il;HOH KOJIJleKIJ;I1I1, ,n;JlH orrpe­

,il;eJIeH HH Toro, RaKITe CTPOKH IT3 MaCCHB8 CBHahIBaaHH (ROJIJIeRUH H , 38 -
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,ll;8HHOH: BHYTPH KOM8H,ll;hI SQL) ,ll;OJDKHhl HCIIOJIh30B8ThCH ,ll;IiH8MH"<Ie ­

CKIiM OIIepaTOpoM INS [RT. 

-OHA LL inc x H~ lNlJ1CI::S OF 1_t oP_6r1ployees 

EX=CUTE IMMED IATE 
· TNs ml I NTO Ill_table I I VI') U[ S WfIP_flky , new_salary) 
USTNG 1 new sala , ies(indx) eT,ployee id , 

l _new_s alo , i es(indx) so la~y , 

YnpaBI1eHL<1e TpaH3aKI..!L<1S1ML<1 B PL/SQL 
I\:aK H C.7Ie,ll;OBa.7IO OmH,ll;aTb, pe.7I.flIJ;HOHBafl 6a3a ,ll;8BBhlX Oracle nO,ll;,ll;epmH­

B8eT O"<leHb MO~HhlH: H Ha,ll;emHhlH: MexaHH3M TP8H38KD;HiL Ko,ll; B8mero 

npH .7IOmeHHH onpe,ll;e.7IHeT, H3 "<Iero 6Y,ll;eT COCTO.aTh mpaliaalC/.iuR - .7IorH"<Ie­

CKaH e,ll;IiHHD;a pa60Thl, peaY.7IhT8T KOTOPOH: Coxp8H.aeTC.a IIpH rroMOIll;H orre­

paTopa COMMIT H.7IH OTMeBfleTCfl onepaTopoM ROL_BAC K. TpaH38KD;Hfl BeflBHO 

Ha"<lHHaeTCfl C rrepBoro orrep8Topa SQL, BhlIIOJIHeHHoro nOC.7Ie rrOC.7Ie,ll;Bero 

orrepaTopa COMMIT HJIH ROLLBACK (HJIH C Ha"<l8JIa ceuHcu), mIH rrpo,ll;OJImaeTCH 

IIOCJIe ROLLBACK TO SAVEPOINT. 

PL/SQL CO,ll;epmIiT p.a,ll; oIIep8TopoB ,ll;JIH YIIpaBJIeHIiH Tp8H3aKUHHMIi: 

COMMIT 

Coxp8H.a:eT Bce Ii3MeHeHIiH. Cp;eJI8HHhle IIOCJIe IIOCJlep;HeH: orrepaU;HH 

CO MMIT H JIIi ROL LBACK, H oCBo6om,ll;8eT Bce 6JIOKIiPOBKH. 

ROLLBACK 

OTMeH.aeT Bce H3MeHeHH.a. C,ll;eJIaHHhle rrOCJIe rrOCJIe,ll;HeH: orrepaUHH COM ­
MIT IiJIIi ROL _BACK, H oCBo6oac,ll;aeT Bce 6.1JOKIiPOBKH. 

ROLLBACK TO SAVCPOINT 

OTMeH.a:eT Bce H3MeHeHHH, c,n;eJI8HHhle IIOCJIe YCTaHOBKH YKa38HHOH: 

TO"<lKIi coxp8HeHH.a:, H oCBo6om,l1;aeT 6JIOKHPOBKIi, KOTophle 6hlJIH yCTa­

HOBJIeHhl B ,I1;8HHOM <pparMeHTe KO,l1;8. 

SAVCPOINT 

Y CTaHaBJIIiB8eT TO"<lKY coxpaHeHHfl , KOTopafl 3UTeM II03BOJIIiT BhlrrOJI­

HflTb "<IUCTIi"<lHhIH: OTK8T. 

SCT TRANSACTION 

IIo3BoJIfleT Ha"<laTb ceaHc1 B pemHMe «TOJIhKO ,n;JIH "<ITeHIi.H» HJIH +:,ll;JI.H 

"<ITeHHfl Ii 38rrHCH», 38,n;8Tb ypOBeHb H30JIHUHH IiJIIi corrOCT8BHTb TeKy­

Ill;eH: TpaH38KUIiIi oIIpe,n;eJIeHHhlH: cerMeHT OTK8TU. 

_OCK TAG_C 

IIo3BoJIfleT 3u6JIOKIipOBaTh BCI{) Ta6.1JHU;y 6a3hl ,n;aHHhlX B orrpe,n;eJIeHHOM 

pemHMe. IIo3BoJIHeT Ii3MeHHTh 06hl"<lHO rrpIiMe H.a:eMyI{) K Ta6JIIiu;e yCTa­

HOBKy IIO YMOJI"<IaHHIO - 6JIOKHPOBKY Ha ypoBHe CTpoK. 

HH CflMOM .n;P.1lP HP CPHHC, H KOHKPPTHYlO TPHH<lHKU;HlO. -llpu.",.e'l. IWY't. pea. 
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B nOCJle,ll;YH):W:HX pa3)1;eJIUX Mhl paCCMOTpHM orrepaTophI CO MMIT II ROL_D!lCK, 
a T8KIKe UBnWHOMHble mpaH3uKlJ,uU PL/ SQL. 

OnepaTOp COMMIT 
BbIIIOJIHemIe oIIepaTopa COMMIT ,lI;eJIaeT IIOCTOflHHhlMH I13Meaemm, BBeceH­
Bble BBmHM ceaHCOM B GU3Y ,ZI;8HBhlX B paMK8x TeKyrn;eH TPUH38KD;IUJ. ITo­
CJIe BhlIIOJIHeHllfl COM~\ IT (QHm.ca:O;IIH TPUH38KIl;Im) c,a;eJI8HHhle B8MH II3Me­

HeHIUI CT8HYT BII,ll;HMhIMII .n;JUI .n;pyrrrx ceaHCOB II nOJIh30BUTeJIerr Oracle. 
CIIHTUKCHC onepuTopa COMMIT: 

COMMIT ["WRK] [COMM ENT TeKC T ]: 

I<motIeBoe CJlOBO I,vORK JIB.7IfleTCfl aeOOfl38TeJIhHhlM Ii Mom.eT I1CD OJIh30B8Tb­

Cfl ,il;JUI yJIyTIIIIeHHH TIHTaeMOCTII. 

KmO"'leBOe CJIOBO COMM ENT CJIymIlT .n;J[H BBDAa KOMMeHTapIlH, oTHocarn;erocR 

K TeKyru;ew TpaH38KII;IIIL TeKcT KOMMeHTap"H .n;OJIaceH npe,ll;CT8BJUITh co-

6oil: a8KJIlOQeHHbIH 8 KaBbIqKH JIHTepaJI ,u:JIHHOH He fioJIee 50 CHMBOJIOB. 

KOMMeHT8pHH OfibI"lIHO HCnOJIb3yeTcfl ,Il;JIfl pacnpe,ll;eJIeHHbIX TpaH3aKIJ;HH 

H MOJKeT OKa3aTbCfl nOJIe3HbIM n pIi IiCCJIe,u:OB8HHH H pa3peIIIeHHH COMHH­

TeJIbHbIX TpaH3aKuHH n pH ,u:Byxcpa3HoH qmKcaD;HH. KOMMeHTapHH xpa­

HHTCH B CJIOBape ,u:aHHbIX BMeCTe C H,u:eHTHQJHKaTopoM TpaH3aKIJ;HH. 

CJIe,ll;yeT nOMHHTb, "liTO qmKcaD;Hfl TpaH3aKD;HH oCBofimK,u:aeT JIIOfibIe fiJIO­

KHpOBKH CTPOR H TaGJIIID;, YCTaHOBJIeHHbIe BarnIIM ceaBCOM, BanpIIMep, 

,u:JIfl ROMaB,u:bI SELECT FOR UPDATE. KpoMe Toro, Y,Il;aJIHIOTCH Bee TO"lIRII eoxpa­

H eHIIfl, yeTaHoB~'1eHHbIe nOCJIe nocJIe,ll;Heii onepa:U;IIH COMMIT I'WII ROLLBACK. 

1l0cJIe Toro K.aR H3MeHeHIIH 38qmKcHpoB8HbI (COM~lIT), HX Y.iKe HeB03MOJK­

HO OTMeHHTb npH nOMOI.U;1l onepaTopa RO LLGflCK. 

IIpllBe,u:eM HeCROJ[bKO npHMepoB KoppeKTHoro llcnOJIb30BaHliH onepaTopa 

COMMIT: 

COMM TT : 
COMMIT WORK: 
COMMTT COMMFNT ' 'f,ai nt aining acccun t bal ance ' 

OnepaTOp ROLLBACK 
IIpH BbInOJIHeHIlII onepaTopa RO I_LBACK OTMeHflIOTCfl Bce IIJIII HeKOTopbIe II3-

MeHeHIIfl, BHeceBHbIe BarnHM ceaBCOM B Ga3Y ,u:aBBbIX B paMRax TeRy:r.:u;eii 

TpaH38R:U;IIII. 1l0TleMY MOJKeT B03HIIKHYTb meJI8HIIe OTMeBIITb H3MeBe­

BHfl? 'tITo KacaeTCfl SQL, o n epaTop RO LLBACK oGecne"llHBaeT B03MOJKHOCTb 

IICrrpaB~'1eHIIfl B03MOJKHbIX o n mGoR, HarrpIIMep: 

rm rT[ FROM 0 rce rs, 

.. 0 BeT, fl XOTeJI y,u:8JIHTb TOJIbRO Te 38Ra3bl, KOTopble 6blJIII e,u:eJIaHbl ,u:o 

MaR 1995 ro,u:al!!» HeT npoG~'1eM - npOCTO BblnOJIHHTe RO _LBACK. C TO"llI{H 

3peHHR KO,ll;HpOBaHHR npH~'10)KeBHa CMbICJI ROLLBflCK B TOM, "liTO OB n03BO­

JIHeT npH B03HllRHOBeHIIll npOfiJIeMbI BepHyTbcH B Hcxo,u:Hoe COCTOHHIIe -

H8q8Tb Bce .. C qHCTorO JIHCTa». 
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CllHTa KC HC onepuTopa ROLLBACK : 

ROLl llt,CK [WO RK] [TO [ St,VCPO TNT] }fMH_ TC,'1!(i1_ COX03HeHI1f>] , 

MomBO HcnO,,'1b30BUTb onepuTop ROLLBACK B O,ll;HOM IT3 .n;ByX pemIfMoB: 6ea 
YK8auHluI rrupaMeTpoB IiJIIi c rrpe,IVIOmeHlleM TO. yKu3hlBmOIIJ;llM TOqKY co­

xpuHeHHH. ,il;O KOTOPOU: CJIeAyeT OTKaTllTb 113MeHeHIUI. ROLLGACK 6ea rrapa ­

MeTpoB OTMeHHeT Bee 113MeaeHIUl, BHeceHHbIe B paMKax TpaH3aKD;IUf. 

<PopMa ROL_BAC K TO n03BOJIfleT OTMeHIITb Bee I13MeHeHIlfl If OCBofiO,il;HTb Bee 

6.'IOKIIPOBKII , c,n;eJI8HHbIe IIOCJIe Toro, RaK 6bIJIa yCT8HOBJIeH8 TO"<lI{R coxpa­

HeRIUl C MeTKOH 1114f1_ TO'-lKi1_COXpaHe.l-!0f1 (06 yCT8 H oBKe TO'leK coxpaHeHHH 6y­
,n;eT n o,n;pofiHO pacCR8a8Ho B CJIe.n;yIOr::u;eM paa,n;e.ne 1, IIOCBaru;eHHOM orrepaTO­

py SAVEPOI NT). 

IIapaMeTp i1MR_ TO'-lKI1_ COXpimeHl1fl - STO Heo6'bHBJIHeMhlH If,ll;eHTIfqmKRTop 

O racle, KOTOPhlH He MO:JKeT 6 hlTb a ll JIHTepaJIOM (3aKJIID"4eHahlM B KaBhl"4 -

KH), aH HMeHeM rrepeMeHHoH. 

,u;orrYCTHMhl Bce HII:JKerrepe"4IIc.rreHHhle rrpIIMephl IIcrrOJIb30BaHIIff RO LLBACK : 

ROLLBACK; 
ROLLllACK ~'OHK: 

ROLLBACK TO beGin_clean~p, 

IIpIf BhlrrOJIHeHIfIf OTRaTa ,ll;0 o n pe,ll;e.rreHHoll TO"4KII coxpaHeH IfR Bce TO"4RIf 

coxpaHeHIf5l , yCTaHoB.rreHHhle rrOCJIe TO"4RIf C MeT ROll J1/.1fI_ TOI.fKH_COxpaHel-li1fi , 

Y,ll;aJIHIOTCH, H O caMa :,)Ta TO"4Ra OCTaeTCff. T o eCTh Bhl CMO:JKeTe B0306HO­

BllTh CBOIO TpflH3aRUIIID C ,ll;flHHOll TO"4KII II n pll He06xo,ll;llMOCTll CHOBa OT­

RaTIITh II3MeHeHII5I,ll;O STOll TO"4 K II npII B03HIIRHOBeHIIII ,ll;pyroll OIIIII6fm. 

PL/SQL HeflBHO reHepllpyeT TO"4Ry coxpaHeHIIfl Henocpe,n;CTBeRHO rrepe,n; 

BhlilOJIaeaIIeM orrepaTopa INSERT, UPDATE llJIIf DELETE. II B cJIY"4ae HeY,ll;RQHO­

ro IICIIOJIaeHllfl orrepaTopa DML OTKaT II3MeHeRllH aBTOMaTH"4eCKII ocyrn;e­

CTBJIfleTCfl,n;o ,n;aHHoH HeflBHoH TOQRll coxpaaeHHfl. T aKHM o6pa30M, OTMe­

HfleTCfl TOJIbRO rrOCJIe,n;HIIH onepaTop DML. 

ABTOHOMHble TpaH3aKllVlVl 

O npe,n;eJIHfl PLj SQL-6JIOK ( aHoHIIMH hlH 6JIOK, npoue,ll;YPY, Q1YHKUIIID, na­

ReTHYID rrpoueAYPY, naReTHYID fPYHKUllID, TpIIrrep 6aahl AaHHhlx) KaR aa· 
mOlioMIiYIO mpaliawcu,ulO, Bhl ll30JIllpyeTe B STOM 6JIOKe ROMflH,ll;hI DML OT 

ROHTeRCTa TpaH3aRUIIll BbI 3hIBaID rn;ero rrpIIJIO:JKeHlljI. Tafwll 6 JIOR CTaHO­

BllTCH HeaaBIICIIMOH TpaHaaKUIIell, R OTOpa51 3anYCKaeTC5I ,ll;pyroH TpaH3aR ­

U IIeH, Ha3hlBaeMOH ZJla61WU no OTHODJeHIIID K AaaHoH. 

Bo BpeMfl BhlrrOJIHeHllfl 6 JIOKa aBTOHOMHOH TpaH3aRUIIll r.7IaBHafl Tpaa3aR­

Ullff rrpIIOCTa H aBJJIIBaeTCfl. Bhl BhlIlO.7IHfleTe SQL-onepaUllII , qmKcllpyeTe llX 

IIJIll OTKaThlB8eTe, 38TeM B0306HOBJIfleTe rJIflB HYID TpaH3aKUllID (pIIC. 1.5). 

CHOB8 OlliH6K8 B OpJ:lTHH8JIfl KHIUH . 'rHKoro p83,1J;flJI8 HPT. - IlpUJlfP'l. IlPpeR. 
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r· ...... _ .... (1TJ 

Procedure add_emp{ ..• ) 
rrHII'IHHaeTCll' I IS 

BEGIN L 
AIToHOMHafil JP8H3aXl&Hf (AT) 

UPDATE . • . ; 
UPDATE .•• ; I rr PROCEDURE write_log( ••. ) 
SAVEPOINT start_add; ~HaBnK~ IS 
INSERT . • . ; ~ PRAGMA 
COMMIT: I"-~ AUTONOMOUS_TRANSACTION 

EXCEPTION BEGIN 
WHEN OTHERS INSERT INTO log 
THEN VALUES ( AT H8'1HHaeTCll' I 

ROLLBACK TO start_add; code, text, 
write-log ( USER, SYSDATE 

SQLCODE, SQLERRM); ): 
END~ COMMIT: ~ 

END: ,I 
~"""I /, 

AT_ 

rrr----.1 
PILC. lJi . JJ epeiJa'ia ynpa6Jl,eH.UJL .liP.:JIf.iJy ZJla6H.OU. U DBmOH.OMUOU mpau.1a1-cqUJlM.U 

Orrpe,ll;eJIHTh PL/SQL-6~'10K KaK aBTOHOMHYIO TpaH3RKD;HIO HeCJIOjlmo : 

B paaAeJI 06'h.H8JIeHHH BfmIDqaeTCH ,D;HpeKTIIBa: 

pnAGMA AUTONOMOUS_TrlANSACTION 

,l1;8BB8.n ,lI;HpeKTliBR YK8abIBaeT KOMTIliJIJITOpy PL/ SQL, tfTO CJIe,ll;yeT orrpe­

,D;eJII-ITh 6JIOK PL/ SQL K8K 8BTOHOMHbIU (Be38BllClIMbIH). CJIe,ll;YIOlll;lle BH,lI;bI 

PL/ SQL-6JIOROB MorYT 6bITh orrpeAeJIeBbI RRR aBTOHOMHa..a Tpa.Haa.RIlH,fI : 

• AaoHlIMBbIe 6JImm PL/ SQL BepxBerO yp08Bfl (BO Be 8JIO:IKeHHble) 

• WYBKIlllH II rrpoIleAypbl, OIlpe,D;e~'1eHHhIe BHYTPIl Il8ReTa llJIll ,fIBJI,fIID-

II.1I1eca caMOCTO.flTeJIhHhIMll nporpaMMaMil 

• MeTO,D;bI (qlYHRIlIlll II npOIle,n:YPbI) 06'heKTHoro TIlDa 

• TpIlrrepbI 6aabI ,n:8HBbIX 

,l1;HpeRTHB8 aBTOBOMHOH: Tp8Ha8KIlHH MO.jKeT paaMern;aThCH B JIIo60H: Q8CTH 

paa,D;eJIa 06'hHBJIeHHH ROHRpeTHOro PL/ SQL-6JIOfi8. O,ll;HafiO, BepOHTHO, 

JIy-qrne 8cero IIOMeCTHTh ee nepe,a; 06'hHBJIeHH.HMll 8cex CTpyRTyp ,a;8HHhIX. 

B aTOM CJIy-q8e JIK)60H IIpOrp8MMI-ICT, QHT8IDID;HH 8am RO,a;. cp8ay:IKe orrpe ­

,n:emfT, tfTO nporpaMM8 Dpe,n:CT8BJIfleT C060R 8BTOBOMBYID TpaBa8KII;RID. 

,ll;aHB8n ,n:HpeKTHB8 - eAIIHcTBeHHoe ,Il,068BJIeBIfe B CIfHT8Kcnc .fI3bIKa. no­

Tpe6oB8BrneeCfl AJIfl nOAAep:IKRH 8.BTOBOMHhlX TP8B38KIlIfH B PL/ SQL. COM ­
MIT, RO LLBACK , KOM8HAhl DML HcrrOJIh308aJIHCh II paBee. O,ll,BaRO npII nc­

IIOJIHeHIIH BHyTpii aBToHoMHOii Tpaa3aRUIIH 3TH orrepaTophI HMeIDT ,a;py­

ryID 06JI8CTh ,lI;eiiCTBH.H II BH,D;I'IMOCTI'I; ae06XO,ll;HMO .HBHO BfiJIIDqIITh CO MMIT 
HJII'I RO LU31\C K 8 CBOID nporpaMMy. 
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Tplilrrepbl 6a3bl AaHHblX 
Tpuzzepbl Ga3bI ~aHBbJX - aTO HMeHOB8BHbIe 3JIeMeHTbI nporpaMMbl, KOTO­

pble HCDOJIBJIIOTCfl B OTBeT aR H8CTYIIJIeHHe K8KHX-TO C06bITIIH B fiaae ,il;8H­

HbIX. TpIIrrepbI MoryT 6bITh CBfl38Bhl C TleThlphMfl paa.7UI'IHblMH BH,n;aMH 

C06bITIIft: 

OnepamOpbt DML 

TpIIrrephl DML MoryT 38nYCK3TbCfl IIpE BCT8BKe, OfiHOBJIe Bilil IIJIII y,n;a­
JIeHUll 38IIIICil Ta6mlUbI. 3TH TpIlrrepbJ MoryT IICIIOJIb30B8ThCfl .n;JIfl 

nposepKH ,Il;8HHhlX, YCT8aoBKil 3H8'IeHllH no YMOJPI8HIUO, OTCJIe,iKIISa­

Hllfl H3MeaeBlIH If .n;aJKe 3anpemeBluI BeKoTopbIX DML-onepaUHH. 

OnepamoPbl DDL 

TpHrrephl DDL 3anycK8K)TCfl npn Bhl IIOJ[HeHIUI KOM8H,D; DDL, H8upn ­

Mep apR C03,il;8HIUI Ta6JIlIUbJ . OBIl MoryT ofieCrre"llllS8Tb OTCJIe:lKIIS8Hlle 

BhlilOJIBJleMhlX il:eaCTBllH II 3anpeW;aTb BhlilOJIHeHHe HeKOTopblX KO ­

MaH,n;DDL. 

Co6blmUR 6a3bl BaliliblX 

TpRrrepbl C06blTHH 6aabl ,n;aHHblX aanYCRaIDTCH npR aanYCKe R OCTa ­

HOBKe 6aabl ,Il;aHHbIX, lIpH nO,ll;KJIID"lIeHHH H OTKJIID"lIeHRH lIOJIbaOBaTeJIH 

RJIR apR BoaH RKHOBeHRR o n m6KR Oracle. Ha"llHB an C sepCRR Oracle8i 

Database ani TpI1:rrepbI n03BOJIJIIOT OTCJIejI\I1:BaTb aKTHBHOCTb B 6a3e 

,il;8Hablx. 

I NSTEAD OF 

TpRrrepbl I NSTEAD OF (a8Mer:o;8IDIl.\Re TpHrrepbl) RBJIRIDTCR , lIO CYT R , 8JIh­

TepH8THBOH TpRrrep8M DML . OHR 38n YCR8IDTCR nepe,n; BblrrOJIHeHHeM 

BCT8BRH, 06HOBJIeHR H R JIH y,1l;8JIeHHH, npR STOM R X KO,1l; YKaablBaeT, "liT O 

CJIe,ll;yeT ,1I;eJI8Tb BMeCTO STRX DML-orrepaII:RH. TpRrrepbl INST[AD or 
ynpaSJIJnOT onepaURJIMH H8,11; npe,ll;CTaSJIeHHHMH, 8 He a a,1l; Ta6JIHuaMH. 

O a H MoryT HCnOJIb30BaTbCfl ,n;JIfl Toro, "lIT06bl c,n;eJ'IaT b He06a OBJIfleMOe 

npe,il;CTaBJIeaHe 06a OBJIfleMbIM H ,il;JIfl Toro, t.fTo6bI H3Mea llTb nOBe,n;ealle 

06HOBJIfleMbIX npe,1l;CTBS.'IeHIIH • .IJ;BJIee MbI ae 6Y,1I;eM rOBopIlTb 06 STIIX 

TpIlrrepax, TaR RaR :=lTO OCo6Rff TeMa, Tpe6YIDr:o;aff cepbe3Horo H3yt.feH IIH . 

Tpl'1rrepbl DMl 
TpIIrrepbl H3bIKa MaHIInYJIlipOSaaHfl ,il;aHBblMH (Data Manipul a tion Lan­

g uage - DML) 38nYCRalOTCfl npIf BCT8 BKe, 06HOBJIea IfIf IlJIIl y,n;a.'IeaIfIf 

CTpoR B onpe,1l;eJIeaaOH Ta6JIII:o;e. 3TO caMbIH pacnpocTpBaeHHbIii TIIII TpIlr ­

repos, ocofieHHo cpe,n;II paapafiOTt.fllKOB (ocTaJIbHblMII TllaaMR TpI1 r repOB 

B OCHOBa OM nOJIb3YIOTCfl a,lJ;MI1HIlCTpaTopbI 6a3 ,n;8aHblx). 

Cyr:o;ecTByeT MHom.eCTBO BBPIlRHTOB IIcnOJIb30BBaIlfl TpIlrrepOB D ML. Oall 

MoryT aRrrYCRBTbCH ,n;o I1JIII n OCJIe BbInOJIHeHIIH onepRTopR DML, 8 T8Rm.e 

,11;0 H JlII rrOCJIe 06P86oTRII Ra)K,!l;oii CTpOKII BHyTpH ROMaH ,1I;hl. TpIlrrepbI 

D M L MoryT a8nycK8TbCR rrpli BhlIIOJIHeHIIR o rrepaTOpos INSCRT, UP DATC, D[ ­
_[TC , a T8Rm.e HX KOM6I1HaUIlii . 
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TIo YMOJI'<IaHRlO TpHrrepbI DML rrpHHHMalOT Y'<IaCTHe 8 TpaH3aRUHHX, R3 

KOTOpbIX OHH 3anYCKaEOTCH, TO eCTb: 

• ECJIH TpIIrrep H HHD;HHpyeT HCKJIEO'<IeHHe, TO COOTBeTCTBYIOlIl;8a '<IaCTb 

TpaH3aKUHW 6y,o;€'l' OTMeHeHa . 

• ECJIW Tpwrrep caM BbInO . .'IHfleT KaKwe-TO onepaTopbI DML (a8npWMep, 

BCT8BJIfleT 38DHCb B mypH 8JIbBYIO Ta,6.7IHD;Y), TO T8KIIe onepaTOPbI DML 
CTaHOBHTCR q aCTbIO r.naBBoH TpaH3aKD;IIH . 

• BBYTPW TpHrrepa DML BeJIb35I IICilOJIb30B8Tb o aepaTopbI COMMIT H ROL_­
BACK • .... 

.. ' 
•• 

OP;H8KO eCJIl1 BbI onpe,1l;eJIHeTe TplU'r ep DML KaK 8BTOHOMHYlO TpaH ­

,'UlKlV{}O, TO Jl}ofihlf! IWM8H,1I;h1 DML, H enOJIHJlf!Mhle BHyTpU Tpllrre­

pa, 6YP;YT coxp8HeHhI HJIl1 OTMeReHhI nOCpe,1l;CTBOM HBRO HCIIOJIb30-

BaBHoro onepHTopa COMMIT l1JIH ROL LBACK, npH 3TOM rJIaB8UJI Tpa8-

;.!l:l}O.tl1$l aa TparHBf)Tbcn: He 6 YlieT. 

..... , • .<1 . . -; ~: 

B nOCJ1e,o;YIOIl.\nX pa3,o;eJ1aX 6Y.D:eT onnC8ao C03.D:rume TpHrrepa DML, onnca­

HbI pa3JU I '<IHbIe 3JIeMeHTbl onpe,o;eJIeHlIfl TpHrrepa , a T8Rme paCCMOTpeH npH­

Mep, WCIIOJIb3yrolIl;IIH MHorHe ROMIIOH e HTbI H B03MomHOCTH Tpw rrepOB DML . 

C03AaH~e Tp~rrepa DML 
l1cIIOJIb3YHTe .D:JIfl C03.D:aHHfl (nJ1H nepeco3,o;8Hnfl) Tpnrrep8 DML CJ1e,o;ylO ­

rn;ylO KOHcTpYKD;mo: 

CREATE [OR REP LACE] TRIGGER I1M,,_ lpl1l J epa 

2 {I3H OH o.: I AI-I LH} 
8 {T NSr RT I Dr l rF I UPDi\Tr I JPDATr 0;;- Cii!1CQK CTflfi6!(QR } Ot~ !1MR Ta6ni1 lli>! 

4 [FOR EACH ROW ] 

b [WHrN (" ")] 
6 [DEC LARE 
7 BEGIN 
fl I1Cnonh"Rl1l.Ji>l e OnI1DATOpf:," 

9 [ EXCEPTION " " " ] 
1C EtlLl [!f~Lq TpllrrePJ]; 

OIIHc8HHe SJIeMeHTOB 06'b.HBJIeHH .H rrpHBe,o;eHO 8 Ta6JIHII;e : 

CTP OInt O JIJlCaHHe 

1 Coo6~neT 0 TOM , ~tTO co~,n;I]eTCSl TpHrr ep c YKaaaHHblM H M eHeM. IIpeliJlO­

meHHe OR REPLACE stBJIJleTCR Heo6.a3aTe.1JbHhlM. EC.1IH TpHrrep yme cyw;e­

CTBYeT, a Hl:l' LACt OTCYTCTByeT, TO nOIIhlTKR coa,n;aTb TpH r r ep aaBOBo npH­

Be,n;eT K B03HHKHOBeHlUO OWH6Kl1 ORA- 40Bl. COBna.n;eRHe HMe H, HHnpw 

Mep Ta6,n.HD;bl H TpHrrepa (rum npou;e.n;yphl H Tpn rrepn), TeopeTH~IecKI-I 

pa3peWp..JIO, 80 M hI pe}\OMeH.n;yeM Boa,n;ep*aTbClI OT TaKHX COBIIa,n;eB.Hii BO 

Ha6e*aHHe nyrflHlnJ;l>l . 

2 YKaahlBaeT , ,n;OJI:-KeH .11H TpHl'rep aaIIYCKaTbf!lI liO (rlrFORC) HJIH nOCJle 

(A::-rER) Tor o, K 3K 06pa60T3Hfl KOM3H.n;a H JIH CTpOKa . 
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CTPOI{)I OnnC8HJle 

3 "YK83blB8e-r, K K8KOMY onepaTOpy DML fiY,lJ;eT npHMeHHTbC5I Tpnrrep : Hj ­
sr RT, UPDIITr llJlH I) r l rn . 06pflTHTP BHHM8HHP, ~ITO JPDIIT r Mo)KPT nCJIo;n,-
30B8ThCfl KaK ,n;Jlfl n;e."Ioii a8IIHCH, TaK H LlJHI paa,n;eJIeHHOrO aanflThlMH 

cnnCK8 CTOJl6u;OB. CTo.Jl6ubI MomHO KOMfinHnpoBaTb (npM JIOMOllJ;n OR) H 

YKIl3btB8Th B JIl060M JIOp.HlJ;Ke . B CTpm::e 3 T fI.E.me ytW3f1Hfl T1l6JlH:U;fI, C KO­

TOPOH pa60TaeT TpHrrep. HMeiiTe B HllAY' 1.J:TO .'HOGO" Tpnrrep DML MO­

llieT o6pa6u TbIBH Tb TO.1JbKO Oll;Hy Tu6Jlnu;y. 

4 HaJlII1.{He npe,n;J101Ke HH.H I-OH EACH HO~I Q,lHfl1.£aeT, 1.£TO Tpnrrep 6Yil:eT aanye' 
KaTbC.H .n;."151 K8JK,lJ;Oll CTPOKH, o6pafiaTblBI:teMOH KOMHn.ZJ;oH. ECJlH ,Q8HHoe 

npe.n;.'101KeHHP OTcyT(~ByeT, TO no yMO.Jl~UlHJnO Tpnrrep :~aIlycKfleTC:H 

TO]lbKO O.D;HH pa.l ,n:;UI .n;aHHoii KOMflH.n:hl (TpHrrep ypOBHSI KOMflH,':Ihl). 

;) Heo6R:II-lTe;n,Hoe npe.n:.llo:aceHHe WH EN, KOTopoe nmlBO.llSleT onpe.n:e;mT h ;to­

rHl.JeCKOe YC.JlOBHe. n03BOJI5IKlrn;ee H36e:ac3T h HeHy:acHoro HCnOJIHeHHSI 

TpHrr epa. 

6 H eo6R31lTe.JlhHhlH P83.n:e.Jl 06'hSlB:leHH:H 3HOHHMHoro 6.JlOK8, COCT8B.JlSlKl­

IQero KOIl: TpHrrep8. EC.JlH B3M H e H y :acHO 06'hSlB.JlJlTh .JlOK8JIhHhle n epe­

M eHHhle, T O B aTOM KJIKll.JeBOM C;10Be HeT Heo6xo.n:HMOCTH. IiMeihe B BH ­

.n:y, 'ITO HH npH KaKHX YCJIOBHSlX He c .'le.n:yeT OO'hRB;tJlTh nCeB,':I03I'lnHCH 

NEl'j H OLD: ;:ITO .n:eJI8eTCSI 8BTOMRTHl.JeCKH. 

7-8 l1eno.llHReM hlH pHazr;e.ll TpHrrepll . .HBJUleTeR 06R:lIlT e.JlhHhlM H zr;O.Jl$eH 

BK.JlKll.J3Th B ce65I XOTSI 6hl O.n:HH onep8TOp. 

9 Heo65138Te.:IhHhlH p83.ZJ;e ,"'I HCK.JllOl.JeHHH. 3 .ZJ;ech 6Yll:YT nepeXBI:lThlBI:tThCSI 

H 06paoflThlBflThCSI .JlIOOhle HCKJIKl~leHHJI, nopo$,':I8eM hle B HCnO.JlHReMOM 

pR3.ZJ;e;le. 

10 OOR3RTe;thHhlll onepRTop r NO .n; ,'lR T pHrrepR. IIoc;te K;tIO~[eBOrO C.'lOBI'l r NO 

M O$HO ,':IJISI HRrJI5I.n;HOCTH YKR3RTh HM5I 3RKRHl.JHBRKlIQer OC5I TpHrrepR. 

PaCCMOTpIlM HeCKOJIbKO rrp IlMepOB IlCnOJIb30BaBIlfl TpIlrrepOB DML: 

• XOTeJIOCb Gbl HMeTh yBepeHHocTh B TOM, l.JTO n pH ,n;o6aBJIeHHH ,n;aHHhIX 

HOBoro COTpy,n;HHKa H JIli H3MeHeHllllllHQmpMaD;HH 0 COTpy,n;HllKe BhlIlOJI­

HHIDTCfl Bc e He06xo,n;llMble IlpOBepKH. 06paTliTe BHHMaH lle, l.JTO B 3TOM 

TpIlrrepe ypOBHfl CTPOK B eo6xo,n;IlMble rrOJIfl nceB,n;03an IlCII NEvi n epe,n;a­

IOTCfl OT,n;eJIbHhlM nporpaMM a M npOBepKIl: 

CREAT:: OR REP LACE TRIGGER va l i date3mplovee_chanQes 
AFTER ItlSERT OR UPDATE 
ON emp l cyee 
FOR E'IICIl RO~i 

fl FGTtl 
chec k age ( : Nr'.Ii , da t e 0 " bi r H ): 

check_ cesume (: rjE\'~' resuMe): 
~JiD: 

• CJIe,n;YIO~IlH TpIlrrep BEFOR E INSER T ocy~eCTBJIHeT ay,n;IlT ,n;JI.H Ta6.nIlUhl 

ceo_compe1se. t io n. .IJ;JI5J coxpaHeHlul HOBOH CTPOKII 6e3 Il3MeHeHIl.H 

«BHeIIIHeH» (rJIaBHoH) TpaH3aKUlili TpHrrep IlOJIaraeTC.H Ha <PYHKUHO­

HaJIhHOCTh aBTOHOMHhlX TpaH3aKUHH: Oracle8i Database: 
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CR[II 1'-- OH H[ PI AC [ -) R I GGC R bef _ i r S3eO_ CO'fI[l 

AFT ER INSERT 
ON ce o cO 'Tlpensa ti on 
FOR EACH RQ\Jj' 

DECLARE 
PRIIG MII AU TONOMO US TRANSflCTION : 

8cGHi 
INSE RT INTO ceo_co-np_I' islory 

VAL UES ( :NI::W. name. 

COMM ll : 
=rJD: 

:OLu . compe r sation, :NcW. CC Mpensatton . 
. AFT ER INSEflT" SYSDATE). 

npeIVlO>KeH"e WHEN 

101 

llcnoJIh3yiiTe npeAJIo.m.eHIIe \~HEN ,il;JIH yTO'lHemm YCJIOBHii BhlnOJIHeHIm 

Ko,o;a TpHrrepa. B CJle,o;YIOru;eM npHMepe npeAJIOlKeHlle \'iHEN n03BOJIHeT 

06eCne'lHTh IIcnOJIHeHlIe ROAa TpHrrepa TOJIhRO rrpR U3MeH.eUUU BeJIIi'IHHhl 

3Rpa60THoH rrJIaThl (salary): 

CR[AT [ OR R[P l flC[ TR IGG[R check ra i se 
AFTER JPDATE OF sala ry 
ON employee 
FOR EACH RO~i 

WHEN (O LD sala ry 1= NEW. sa l ary) OR 

BEGI N 

( OLD. sala ry IS NULL AND NE\>j·. salar y IS NOT NULL ) OR 
(OLll . sala r y IS NOI NULL AW) NeW. sala ry IS NU LL) 

,lJ;pyrHMH CJIOBaMH, eCJIH nOJIh30BaTe.lIh BhlnOJIHHeT KOMaH,o;y UPDATE AJIH 

CTPOKH, H no KaKoH-To n pH"'IHHe 3Ha"'leHIIe aapnJIaThl OCTaeTCH HeII3MeH­

HhlM, TO TplIrrep ,o;OJI:lKeH aanYCTIIThCH, II OH 3RnYCTHTCH, HO Be,o;h B ,o;eiiCT­

BHTeJIhHOCTH IIcrrOJIHeHHe PL/ SQL-KOAa TeJIa Tp n rrepa rrpII ;:)TOM He Tpe -

6yeTCH . ECJIH Bhl YKR)KeTe cooTBeTcTBylOru;ee YCJIOBHe B rrpe,o; .IIQ)KeHHH 

\~H[N , BaM y,ll;aCTCH H36e)KaTh pacxOAoB, CB.H3aH HhIX C a eHY)KHhlM H cnOJIHe­

H HeM PL/ SQL- 6JIOKa TpHrrepa. 

" " ~", ' <Daib genwhen.sp Ha Befi-caHTe aToH KHHrM cop;epHm T npou e.n;ypy, 

.", KOTOP8H ¢opMMpyeT npep;,1OmeHMe WH:::N ,n;;']jJ npoBepKH OTJUPlMH HO-
\,,~, 

'---__ ,~.:,. Bora 3HAtIeHlHI OT cTAporo . 

B 60JIhllHHCTBe CJIY'laeB rrpe,ll;.lIO:IKeHHe \rIHEN CChlJIaeTCn Ha IIOJIfl n CeB,ll;03a ­

n nceti OLD H NEI'I. KaK H B paCCMOTpeHBOM npnMepe. O,o:Ba Ko MO)KHO a8IIH­

C8Th ROA. KOTOPhlH 6 y .n;eT Bhl3hlS8Th BCTpoeHBhle qJY H KD;HII. B CJIeil:YIOru;eM 

npHMepe npe,o;JIO.IKeHlle WH[N HCIIOJIb3yeT SYSDAT[ ,ll;JIH TOro, 'lT06hl orpaHH­

qHTh BpeM5I HCnOJIHeatHI TpHrrepa INSERT n ep"OAOM C 9 "'Iacos yTpa,ll;O 5 "'Ia ­

COB setIepa : 

CREATE Of! REP LACE TRIGGER valic_'llhen _clause 
BEFOR E Tt~ S r: RT ON frame 
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FOR f /,CIl HOW 
WIIrN TO CIli\R ( SYSDi\TE "11 11 ' 4 ') [J rT\~[ E N ;:) liND 17 ) 

nceBA03an,"c," NEW," OLD 

IIprr a8rrycKe Tprrrrepa ypOBHR CTpOInI IICnOJIHRIOru;ee R,I1;PO PLj SQL C03,11;8-
eT II a8rrOJIHaeT .D;Be CTpyKTyphl A3HHhIX, ROTophle pa6oT8IOT nO,ll;oGHo aaIm­

CHM. 3TO IIceBA038IlllCil N[\~ II OLD (rrpIIcT8BKa (tIIceB,ll;O» oG'hHCHHeTcH TeM, 

QTO CEil 06JI8,ll;RIOT He BceMll CBOHCTB8Mll HaCTOHIIJ;IIX aamlcerr PLjSQL). 
OL D xpaHilT Haq8JIbHhle 3aaQeHIUI aanHCH, o6pa6aThlBaeMOH: TpIIrrepoM, 
a NEW - BOBhle 3H8't1eHIIfl. 3TH 3amrell IIMeIOT T8KYIO.iKe CTPYRTYPY, R8I< 3a­

DHCb, 06'bflBJIeHH3fl IIpR IIOMOIIJ;Il 3TPIf6YT8 %R OI'iTYP E H8 oeHOBe Ta6.7U1UbI, 

K KOToporr OTHOCHTCfl TpHrrep. 

IIpw pa60Te c nCeB,ll;03annCRMH NEW II OLD Heo6xo,ll;I1MO YQIIThlB8Tb HeCROJIb­

KO npaBHJI : 

• .IJ;.T£,H TprrrrepoB, OTHOCHr::qIiXCH K ROMaH,IWM I NSERT, cTpyKTypa OLD He 

CO)];ep*IiT HIiKaKIiX )];aHHhIX, «CTaporo» Ha60pa 3HaqeaIill ne cyll.{ecm-
6yem. 

• .IJ;JI$I TpIiI'I'epOB, OTHOCflIl\IiXC$I R KOMaH,n;aM UPDAT E, 3anOJIH$lIOTCfl oGe 
CTPYRTyphl: OLD Ii NEW. OLD CO)];ep.iKIiT IiCxo,n;Hhle 3HaqeHIi$l (,n;o 06HOB~'Ie­
HIiH), a NE\~ - Te 3HaqeHIiH, ROTophle IIOJlYQIiT CTPOR8 rrOCJle BhIIIOJlHe­

HIiR 06HOB~'IeaIiR. 

• .IJ;JIfl TpIiI'repOB, OTHOCflr::qIiXCfl K ROM8H,ll;aM DELET E, CTpYKTypa NEW' He 

CO)];ep.iKIiT aIiRaRIiX ,n;aaHhlX, Be)];h peTlh Ii,n;eT 06 y,n;aJIeHIiIi 3aIIIiCIi. 

• II3MeHeaIie 3aa-qeHIin: nOJIen: CTpYRTyphl 0_0 3anper::qea o, nonhlTRa Ta­

Ror o H3MeHeHHfl rrpHBe,ll;eT K B03HHKHOBeHIilO o rrm :6RH ORA-04085. 
II3MeHeHIie 3HaqeHHH IIOJIeH CTpyKTYPhl NEW JonycmU.AfO. 

• CTPYKTypa N[ltJ IiJIIi OL D He Mo*eT nepe,n;aBaThCR RaK IIapaMeTp TIirra 38 -

IIIiCh B rrpoo;e,n;ypy IiJIIi lPyaRUIilO, Bhl3hlBaeMYlO BaYTpIi TpHrrepa. 

MO./KBO nepe,n;8BaTb TOJlhKO OT,ll;eJlhHhle nOJln IIceB,n;03aIIHceH. B lP8HJle 

gentrigl'ec.sp Ha Be6-caHTe STOn: K HHre rrpIiBe,n;eH8 rrpOI'p8MMa, CPOPMH­

pyror::qafl KO)];, KOTOPhlH rrepe,ll;aeT 3HaTleBHfl NE '~~l ll 0 _0 3anIiCflM. KOTophle 

Y.iKe Mozym nepe,ll;8BaThC$I KaK n8paMeTphI. 

• IIpIi CCbIJIKe aa CTpyRTypy N E '~',r IiJIIi OLD BHyTpIi aHOa IiMHOI'O 6JIORa 

Tpllrrepa1 ae06XO,ll;llMO n pe,ll;BapflTh cooTBeTcTBYIOIl\lle KJlIOQeBhle C.7IO­

Ba ,ll;BOeTOqHeM. H anpIiMep: 

I F tE W salary> 10COO THEtL 

• BhIIIO.7IHeHHe OIIepaUHH ypOBHR 3arrIiCIi ,ll;~'IH CTPYKTyp NEW Ii OLD He rro,n; ­

,n;ep./KIiBaeTCR. H a rrpIiMep, rro,n;o6Hhlll RO,n; BhI30BeT OillH6RY rrpIi KOMIIH­

JIflUHIi TpllrI'epa: 

1 1 E G!t~ : new = NUU_: DHJ : 

Ot[eBM~HO, HMeeTC.fI B BM~y CeK~M.fI nCnO,'1HeHM.fI Tpnrrepn. -llpu.'.telf. /lay'/, peo. 
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OnpeAeneHl1e DML-AeH(TBI1~ BHYTP" Tp"rrepa 

Oracle npeAJI8raeT Ha60p (llYHKD;I1H (H83hlB8eMhlX T8K./Ke onepau,UOllllbl.1W 
aupe":mU6a.~,w), KOTophle rr03BOJIHIOT orrpe,n;eJIIITb, KaIWe DML-,n;eHCTBile 
Bhl3SaJIO 38nyCK TeKyru;ero TpHrrep8 . KaacA8H TaKaa QJYHKD;I1a B03Bpa:w:a­
eTTRl.,[ I1JIH fA l Se. 

I NSERTING 

B03sparu;aeT TRu e, eCJIII TpIlrrep 6blJI 3anyru;eH B OTBeT Ea SCTaBKY B Ta6· 
JIllD;y, C KOTOPOH CBHaaH Tp"rrep, II FALSE - B npoTllBHOM cJIyqae. 

UPDATING 

B03sparu;aeT TRu e, eCJIII TpIlrrep 6hlJI 3arry:w:eH B OTseT Ha 06HOSJleHile 
TaGJIIID;hl, C KOTOpoii csa3aH TpIIrrep, H f Alse - B npoTIIBHOM CJIyq8e. 

DELETING 

B03Bparu;aeT TRUE , eCJIII TpIlrrep 6bIJI 3arryru;eH S OTBeT H8 YAaJIeHile I13 
Ta6JIllD;hl, C KOTOPOH CBflaaH Tpllr rep, II FALSE - B n poTllBHOM cJIyttae. 

llcnoJIb3Yfl 3Tll AilpeKTllBhl, MO./KHO C03ASTb O,n;llH 06ru;llH TpHrrep, KOTO­
phlii 6YAeT 06'be,n;llHflTb ,n;eHcTBHfl, Heo6xo,n;llMhle ,n;J[fl pa3JIllttHhlX Bll,n;OB 
onep8uHH. 

Tpl1rrepbl DDl 
Oracle n03BOJIfleT on pe,n;eJIllTb TpIlrrephl, KOTophle 6y,n;YT aanycKaTbcfl B OT­
BeT Ha HCnOJIHeHHe onepaTopOB fl3hlKa DDL (Data Definition Language -
fl3hlK onpe,n;e.11€HHfl ,n;aHHhlx). IIonpocTY rOBopff, orrepaTOp DDL - STO JIIO-
60H onepaTOp SQL, I1CrrOJIh3yeMhlii ,n;ml C03,n;aHila HJIH H3MeHeHila oG'beKTa 
Ga3hl ,n;aHHhlx, TaKoro KaK T8GJIIIUa I1JIII HH,n;eKc. TIpHseAeM HeCKOJIbK·O 
npHMepoB orrepaTOpos DDL: 

• CREATE TABLE 

• ALTCR I NDCX 

• DROF TR I GGER 

KaacAhlH H3 STIIX onepaTopoB npHBoAilT K C03A8HIIIO, H3MeHeHHIO I1JIH YAa­
JIeHHIO oG'beKTa Ga3hl ,n;aHHhlx. 

CIIHTaKcHc c03A8HIIa TaKHX TpHrrepoB npaKTHtteCKil cOBnaA8eT C CHHTaK­
CHCOM C03AaHHH TpIlrrepos DML, OTJIHttHe JIIIIlIb B 38nYCKalOru;Hx I1X co­
GhlTHHX II B TOM, qTO TpHrrephl DDL He npIlMeHHIOTCH K OTAeJIbHhlM TaG­
JIHuaM. 

C03AaHI1e Tpl1rrepa DOL 

,l(ml C03AaHHH (I1JIH rrepeco3A8HIIa) TpHrrep8 DDL HCnOJIb3YHTe T8KYIO 
KOHCTPYKUHIO: 

CREAT E [ OR REPLACE j TRIGGER ill.fR_ Tp#rrepa 

I { !l i FOR ' I IIFTrR } {CD! -Co6.'> TJ.1e } ON { OIlTIII1I1S - I SCI IrMi\} 
3 [WHEtJ( .. )] 
4 DEC I_IIR t: 
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BEGI N 
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EU D 

inasa 1. Bse.QeHltle B PL/SQL 

O IIHca HHe SJIeMeHTOB 06'M I BJIeHIUI rrpHBe,n:eH O 8 Ta6JUI n;e : 

CTPOKJI OnHcaHHe 

1 CooGW;HeT 0 TOM, 'ITO C03,!J;HeTCR Tpl1J'rep c YKH31:lHHblM IIM eHeM . IIpe.ll;.:Jo ­
)KeHlle 011 k l:: l' LACt: HBJUreTCSI He06SI3.'lTeJIhHhlM. Ho eCJnr Tpllrrep Y1Ke cy­
IQeCTByeT, a H: I' LAC I:: OTCYTCTByeT, TO nOIIhlTKa C03il:8Th TpHrrep 388080 

npHBe,!:\eT K B03 HHKHOBeHHlO CTapOH ,[IOGpOH OllIHfiKH ORA-4081. 

2 31'0 OtteRh Bfl)KH1UI CTPOKtL ORa onpe.QeJIHeT, ,1I;OJljKeH :Ill Tpllrrep a8nyc­
KHThCH ,Qo, IIOC."Ie llJIH B M eCTO onpe,n;eJIeHHOrO DDL-cofiblTHn:', a THK:lKe 

.n;OJI)f{eH .IUI DB <lanyCKflTbCH .n;':UI Beex OTIf~PlllVdI Ha.n; 6a30M .n;aHHhl X HJIH 

TOJIhKO B paMK8X TeKyw;eii cxeMhl.lIMeiiTe B BH.ll:Y, lITO OIIIJ; HSI IN ST EAD OF 
.ZJ;ocTynHtI TO.11bKO B BepcHH Oracle9i Release 11I Bblwe. 

3 H eo6SI3aTe;u,Hoe rrpe.n;JlOmeHHe ',~ IH:N. KOTopoe rr03BOJlSIeT orrpe.n;e;lHTh ;10 -

rHl"y, n03BOJlRlOW;YlO 1I36emRTh HeHymHoro HCnOJlHeHIIH TplIrrepa. 

4-7 B 3THX CTpOKax rrpHBO,':lHTCsr PL/ SQL-co.n;epmHMoe TpHrrepa. 

INSTEAD OF He.n;onycTHMo B TpHrrepax DDL. - IIpuJlI.e't. uay't. pea. 

PaCCMOTpIIM npHMep TpHrrepa~ BbInOJIHHIOIIJ;erO POJIh HeoGy-qeHHOrO I1H­
q,opMaTopa-«rJIamaTafl». Ofi'bflBJUIIOIIJ;erO 0 e03,n;aHIUf seex Ofi'beKTOB: 

/* (JIaii J1 HJ Be 6 Caii Te : unin f o r :rled _towr 3 r i e r sql */ 
SOL> CREATE OR RE PLACE TRIGGER town_c rie r 

2 AFTER CREATE ON SC HENA 
3 BEGIN 
4 DBNS_DUTPUT.PUT_LINE('I believe you have created something! '); 
5 END; 
6 / 

Tr iQ Qe r c rea l ec . 

TpL-lrrepbl C06blTL-liil6a3bl AaHHblX 

TpHrrephl COfihlTlill Ga3hl ,n:aHHhlx aarrycKalOTcH npH B03HHKHOBeHHH CO ­
fihlTHH Ha ypoBHe 6aahl ,n:aHHhlx. CYIIJ;eCTByeT n HTh TplirrepoB C06hlTHH 6a-
3hl ,n;aBHhlx: 

STARTUP 

3arrycKaeTcH rrpil aarrycKe Gaahl ,n:aHHhIX. 

SH cTDOWN 

3anYCKaeTCfl npil HOpMa~'IhHOll OCT8HOBKe Gaahl ,n;aHHhlx. 

SERVER ERROR 

3anycKaeTcfl npll B03HHKHOBeHHH ollm6KlI Oracle. 

_OGO N 

3arrycKaeTcH rrpH OTKphlTHH ceaHca Oracle. 
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_OGOF, 

3anYCKaeTCfl npii BOpMaJIbBOM 3aBeprueBIIII ce8BC8 Oracle . 

A.r.MIIBIICTpaTopbI 6a3bI .r.aHB bIX cpa3y 06paTflT BBIIMaBue Ha TO, liTO STU 

TpurrepbI npe.r.CT8BJIflIOT C060H BeJIUKOJIenHOe cpe.r.cTBo aBTOMBTll3Bn;llll 

n pon;ecca a.r.MIIHIIcTpHpoBaBHfl 6a3bI .r.aBBbIx H 06eCIIe~leHHfl ~eTaJIbBOro 

KOHTPOJIfl H 8.r. 08aOH ~aHHbIx. 

C03AaH"e Tp"rrepa C06blT"~ 6a3bl AaHHblX 

C H HTaKc IIc, IfCIlOJIb3yeMbIH ~JIfl c03~aHIffl TaKoro TpIIrrep8, OlleHb IIOXOiK 

Ha CIfHTaKCliC c03~aHIffl TpIfrrepa DDL: 

CR E/ITE [ OR REPll\C E] TRIGG ER MMfl T{J>lrrepa 

2 { I}EFOH: I AF I I::H} { C06b'TI:8_ 0,,3b'_MHH ... ·X} ON { lJAIAIJASI:: I SCHI::MA} 

3 DECLAfE 
4 OObf, Bfl8HI18 n8D8MeHh'b'X 

:: lH:GIN 
6 !(CJ.j 

7 I-HI) 

C yrn;ecTByeT pfl.r. o r paHIflleHIfH, HaKJra.r.bIBaeMbIx Ha IfCnOJIb30BaHIfe BTPll­

OYTOB BEFORE If AFTER I1JIfl OIIpe~eJIeHBblX COObITHH. HeKoTopbIe cHTyaU;HIf 

IIpe~CTaBJIflIOTCfl IIpOCTO oeccMbIc,lIeHHbIMH: 

He 6bUJaem mpuuepo8 BEFO RE STARTU P 

)l8me eCJIIf OhI TaKoH Tpllrrep If MomHO ObIJIO ObI C03~aTh, Ror~8 OhI OH 

3aIIycRaJICfl? IIoIlbITRa C03~aHlifl Tpllrrepa TaRoro BIf~a IIPllBO~llT R IIO­

flBJIeHllIO OlleBIfI1HOrO COOOrn;eBHfl 00 oIllHoRe: 

ORA 30500 d:J ta bGse open t rigge rs ond se rver e r ror triGger-s 
can net nave 8::: FOR E type 

He 6bl6aem mpuzzepo6 AFTER SHUTDO\l.'N 

O IIflTh-T8Rll, Kor~8 OhI TaRoH TpIfrrep Mor a8IlycK8ThCfl? IIOIlhITR If C03-

)];8HIfH TaKoro Tpllrrepa OTBepralOTCH C BhI)];alleH CJIe)];YIOrn;ero cooom;e­

HmI 00 oIlllloKe : 

0 I1A - 30~Ol instonce shutccwn t riQG€ r-S canno t have Ar 11:: 11 t ype 

He 6bUJaem mpuuep08 [3 [ rOR [ _OGON 

)lJIH peaJI1l3aU;IfIf T8KIfX TpIfrrepOB IIoTpeOOBaJICH ObI KaKOH -TO qpeaBhI ­

qBHB O npoHllu;aTeJIhBhIH: KO)];: «CJIymaii, MHe Ka:IKeTCn , RTO-TO cooIfpa­

eTCfl IlO.r.KJIlOlIHThCfl: l1aBaH-Ka Cl1e~'IaeM lITO-HHOYl1hh. BYI1YllH peBJIU­

CTOM, Oracle He II03BOJIfleT C03~aBaTb TBKue TpurrepbI, BbI~aBafl COOO­

m:esue 00 OIlmOKe: 

ORA-30508 cl i ent l cgcn tr i gge rs ca nnot have BEFOR ::: t ype 

He 6blBaem mpuzzepo8 AFTER LOGOFF 

« HeT, IIOm8JIYHcT8, Bepsllch! TOJIhIW He OTKJIlOlI8HCHI» ... IIOIlhlTKIf 

C03)];8HIfH 3TIfX TplirrepoB a8BepmaIOTcH IIOHBJIeHlleM cJIe)];YIOm;ero CO­

o6m:eHllH: 
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ORA-80509 cl i ent l cgof f t r igge'S cannot have AFTER t ype 

He 6b16aem mpuuepo6 BEFO RE SERVERERROR 

ITo.n;o6Hbrll: Tparrep GhIJI 6b1 MeQTOH K8m,n:oro nporpaMMHcTa! TOJIhKO 

npe,ll;CT8SbTe ce6e. QTO fibIJIO 6bI B03MOJKHO TaRDe: 

CREAT e: OR REPLACE TR IGGER 5E:::ORE SERV ERERR QR 
8EFOR:: SI::HVER::HHOR ON [)AlA5ASI:: 
BEGIN 

d j.agnos€_ iT.pendi ~g _ e r 1-0 r: 
~ i x_e r ror_con d iticn, 

con l inue_as_i f _no l h i n~Ltlap pened: 
r ND; 

Ho, R COmaJleHlllO, HaIlIil Me"'lTE>l npephIBaeT C006Il\eHlle: 

ORA- 30500 database open t r iqqe "s and serve r er ror tri~Q€rs 
canno t have fj - FOR i t ype 

/(UHaJlfU'leC1WU SQL Ilo.n;pa3YMeBaeT DO,ll; C060R Te OilepaTopbI SQL. ROTO­

pbIe <}J0PMIfPYIOTCfl Ii nCDOJIHfllOTCfl BO BpeMfl HCDOJIHeHIUI nporpaMMbI. 

TepMIIH ",1l;I1B8MIftIeCKnn» - aHTOBliM ,Il;JUl TepMIIHa (tCTaTII~leCKIIH». ema· 
mUl{PcKuil SQL - 3TO o n epaTOPbI SQL, ROTOpbIe QJHRCHpYIOTcn B MOMeHT 

KOMIIHJUIUHII IIporpaMMhl H ,Il;aJIee He H3MeHflIOTCfl. l(UliWliUl{eCICUU PL / 
SQL COOTBeTCTBeHHO IIOHHMaeTCfl KaK ueJIhle PL/ SQL-6JIOKH Ko.n;a , K OTO­

pble ,n;HHaMHqeCK H ¢OPMHPYIOTCH, 3aTeM KOMIlH~'1HPYIOTCH H HCIlOJIHHIQTCH. 

C BhlXO.n;OM BepcHH Oracle7 Release 1 pa3pa6oT"<IHKH PLj SQL IlOJIyqHJIH 

B03MO)KHOCTb HCIlO~'1b30BaTb ,Il;JIH HCIlOJIHeHHH .n;HHaMHqeCKoro SQL BCTPO­

eHHbIH IIaKeT DBMS_ SQL. B Oracle8i Database IIOHBHJIaCb ,n:OIIOJIH HTe~'1b­

HaH B03MO)KHOCTb HCIIOJIHeHHH ,Il;HHaMH"<IeCKH ¢opMHpyeMblx KOMaH,Il; SQL­

NDS (native dynamic SQL - 6cmpoeliHblu UUHUJltu l leclWu SQL). NDS BXO­

,Il;llT B COCTaB fl3NKa PL/SQL; ero rOpa3,1l;0 JIer-qe nCnOJIb30BaTb, qeM 

DBMS_SQL, K TOMY jJ(e BO MBorliX npIJ.'IOjJ(eHllflX OH IfCnOJIBneTCn 60JIee 

s¢fi>eKTIIBHo. 

OnepaTOp EXECUTE IMMEDIATE 

HCIlOJIb3YHTe OilepaTOp EXCCUTC IMMEDIATe ,Il;JIH (HeMeAJIeHHoroI) HCn OJIHe­

Bllfl YKa3aH B oll KOMaa,n:N SQL: 

r xrCUTr TMMr rHi\TF CT{)()/(o SOl 

[lin D {nepel.;'el-f,'i 8R[ nepell.el-f,'iJR ]. I 38m~Cbf ] 
[ USH1G [ I N I DJT I Hi OUT: Jpr-YMeI-fT_ CSR3b1B8.'iJ1R 

[ , [ TN I OJT I lN OUT: apryl-fel-fT SBf!3 IJ8o.'IJ1f( ] ; 

r,ll;e: 

GTpOKJ_SOL 

CTpOKOBoe Bblpa*eHHe, CO,ll;ep)Ka:r.u;ee KOMaH,Il;Y SQL HJIH PLj SQL-6JIOK. 
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aepel4el-1I-I8f1 

IIepeMeHHaH, KOTopaH nOJIy"llaeT 3H8"lleHUe cToJI6:o;a, B03Bp8IIl;eHHoe 3a­

npOCOM. 

38nJ1Cb 

3alnlCb, OCHOBaHH8.a Ha orrpe,1l;eJIeHHOM nOJIb30B8TeJIeM Tune UJIH 8TPH­

fiYTe %ROWTY PE. KOTOpa51 rrOJIy"llaeT ueJIYIO CTPOKY, B03spm:o;eHHyro 38-

npOCOM. 

tip ,Yl4eHT _ CBR3.1iBJHJ.fR 

BhIpameHlle, 3HaqeHlle KOTOpOI'O nepe,n;aeTC.a B ROM8H,n;y SQL llJIH PL/ 

SQL-6JIOK, HJIli H,n;eHTllq,HK8TOP, KOTOPblH CJIymHT BXO,n;HOH ll/ liJIH Sbl­

XO,n;HOft nepeMeHHoH ,n;JIn ¢YHKD;llll llJIH rrpoue,n;yphI, Bbl3hIBaeMoH 

B PL/SQL-6JIOKe. 

I NTO npeaJlo:»celiue 

llcrroJIbayeTcH ,n;JIH O,n;HOCTPO"llHhIX a8npocos. ,ll;JIH K8)K,n;oro aH8"lleHHH 

cToJl6aa, Boasparn;eHHoro a8npocoM, cJIeAyeT YRaa8Tb oTAeJlbHYEO nepe­

MeHayEO H..,Hf IlOJle 3aIlRCR COBMeCTHMoro Tuna. 

USING npea.Jw:»cenue 

llcIloJlb3yeTcfl Ann nepe,D;at{1f aprYMeHToB csn3bISaH1ffl B CTPORY SQL. 

3TO npe,D;nOJKeBUe llCIlOJI:b3yeTcfl K8K ,D;JHI ,D;llH3MllQeCRorO SQL, TaR 

II ,D;Jlfl ,D;HHaMWleCKoro PL/ SQL, nOaTOMY CYIIl;ecTByeT B03MomROCTb YK8-

38Tb pemHM nepe,D;a"llH nRpaMeTpOB (HMeeT CMhICJI TOJ1bKO ,D;JIfl PL/ SQL; 

no yMOJI"ll8HHEO YCT8HOBJIeH B 3H8QeHUe tIN», COOTBeTcTByroID;ee e,D;UH­

CTBeHHOMY BH,ll;y apryMeHToB , ,D;OcTyrrHhIx ,ll;J1H KOM8H,ll; SQL). 

O nepaTop EXECUTE IMM EDIATE MomeT RCnOJIb30B8Tbcn ,a;J1fl JIE060H SQL-RO­

Maa,a;hI HJIH PL/ SQL-fiJlOKa 38 HCRJlEOt.IeHReM M HorOCTpOt.IBhIX 3anpOCOB. 

ECJ1I1 CTPOI<8_ S0L 38R8Ht{HBaeTCfl TOQKOH C 3amlTOH, TO OHa BocnpHHRM8-

eTCfl RaR PL/SQL-fiJlOR. B npoTuBHOM cJIyqae OHa BocnpHHHM8e-rCfl RaR 

SELECT, ocrep.Top DML (I NSERT, UPDATE llJIll DELETE) "JIll DDL (HacrpHMep, 
CREATE TABLE). B cTpoKe MorYT npHcYTcTBOB8Tb 38nOJIHHTem{ ,a;JIJI 8prYMeR­

TOB CBfl3hIB8HHfl, H O C HX nOMOmbEO HeJ1b3fl nepe,a;8B8Tb HMeH8 Ofi'beKTOB 

cxeMhI, T8RHe R8R HMeRa TafiJuuJ; H CTOJIfiuOB . 

,. ", 
,'- Ec;m: B Barnen nporp8MMe BhInOJIH.JIeTCSl onepaTOp DDL, TO BMeCTe 

... C HHM BbIrrOJIHHTCH H qnuwaUH.JI U3MeHeHHll. EC.7111 Bhl He XOTHTe, 

,-_" _~_' ~:.. tITo6hl IlmKcaulHI H3MeHeHHH, BbI3BRHHRSI onepRTopoM DDL, no­

BJIHSI}la Ha paHee C.lI;eJIaHHhle H3MeH eHHSI B OCTaJIbHOii l{8CTH rrpHJIO­

iKeHH.JI, TO CJIe.ll;yeT nOMeCTHTb .lI;lIH aMHQeCKUll orrep8TOp DDL 
B npoue.ll;YPY, petlJI11}I{JBfiHHY10 KaK aBTOHOMHIH{ TpIiH:laKUH.JI (eM . 

rrpnMep B (ImiiJIe a_ul.o1!_ ddl.sql Ha Be6-cafrre STOll KHlIrH). 

IIpH BhInOJIHeHIIH ROM8H,a;bI IIcrrOJIHflIOIIl;ee a,a;po 3aMeHHeT Ram,a;hI H 38-

IlOJIHIITe]lb (H.D;eHTIIqmR8Top, rrepe,a; ROTOPbI M CTOHT ,a;BOeTOQIIe, H8npIIMep 

, sale ry _ va lJe) B CTpoKe_SQL cooTseTcTBYIOID;IIM 8pryMeHTOM_CBP.3!J/B8UI1i1 (8 CO­

OT8eTCTBIIII C rr03HD;ueii). Bbl MomeTe nepe,n:8BaTb Qac]la, ,ll;aTbI II CTpOKH. 
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JIOI'H"'IeCKIIe BhIpUJReHHH nepe.n;UBUTh HeJIb3H, TaR R aK BOOL [ AN - STO TIlII 

,lI;8HHhlX PL/ SQL. TaKme HeJIh3H nepe,ll;aB8Tb JIHTepaJIbHOe 3HaqeHlle NUL_ 

(BMecTo SToro CJIe.n;yeT rrepe,n;aBaTb nepeMeHHYlO paaperneHHoro TIlDa, 
IiMelOlI..\YEO 3H81IeBile NL LL). 

NDS IIO,lJ;,n;ep.>KIIBaeT Bee TlUlhl ,l1;8BHhlX SQL. nepeMeHHble II apryMSHTbI_ C8R3b1 -

FJ8!-!I1>l MoryT OhITb KOJIJIeKUII$lMII, 60JIbllIHMH 06'beKT8MII (THII8 LOB ), 3K­

aeMIIJIRpaMH 06'heKTHOro THIIa II TIIII8 REF. T HIIW ,n;aHHhlx, crrerUHlmqHhle 
,n;JIfl PLjSQL, NDS He IIo.n;.n;ep)f(t1BaeT: TIm BOO_EM , aCCOUIf8TIIBHI:Je M8CCR­

DbI II IIOJIh30S8TeJIbCI{lle TIIIIhl a8 IIllceH. IIPII STOM npeiJ.lWJfC€liue INTO MO­

.meT CO,1l;epmaTh PLj SQL-aumICb. 

,I1;uBuiiTe pacCMOTpllM HeCKOJIhKO rrpllMepoB : 

• C03.1l: 8H IIe IIH,lI;eKca: 

t Xl::CUl 1:: l MM l:: lHA l 1:: CH : AI E::. lNlH:X erlp_u_' ON emplcyee (las t _name) 

PLj SQL He rro.n;.n;epmHBaeT BCTpoeHHhle KOMaH.n;bI DDL; Heofixo.n;HMO 

HCrrOJIb30BaTb .n;HHaMHQeCKH H SQL. 

• ITOJIY'<IeHHe KOJIHqeCTBa CTPOK HeKoTopoH TafiJllfD;hl B HeKoTopoH cxeMe 

.n;JIfl YKa3aRBoro rrpe.n;JIO.iKeHHfl \~'HERE : 

/ - $(lii;l H(l 5e6 CGfiTe" _nds sf -/ 
CR EAT t: OR REPLACE FUNCTION l abcourl ( 

IS 

tab I N VAHCHAH2, 'tih , HI VAHCHAH2 := NULL) 
RETURN PLS_I NTEGER AUTHID CURREtH_USErl 

5 t r VARCHAR2 (32767) - 'SELECT COJ tH( -) 
ret va 1 PI S ltHr G-R, 

BEGIN 
IF 'lih r IS ~jQT NULL 
rH:tl 

sl, - su I I \~HErlE II 'titl r; 
I:: tll) n, 

[ X::CUTE H~MI:I)lt, I E str INro retval ; 

RETURN re t val; 

E'xc rPTTON 
WW::tl OTHERS 
H E N 

UtlMS_OUf]'U r put_lire 

Fnot~ II la b; 

"TABCO Utn Ell nOR I I DBMS _UTILITY FORM AT_ERROR_STACK); 

f ND; 

! 

UtlMS_OU I I'UI put_li r e (st r ) 

RETUmi NULL 

Tenepb Y:lKe MO:lKHO fiOJIbWe He nHcaTb SC l CCT CO lNT( .. ) HH B SQL*Plus, 
HH B rrporpaMMe Ha PLj SQL. ,amI IIo.n;ClIeTa KOJIHlIeCTBa CTPOK rrocTyna­

eM C.7Ie.n;yro IIJ;HM ofipa30M : 

BEGIN 
IF t abCount ("er1p" "ce ptn o II v dept) ) 100 
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ORMS OUTPUT PUT IT NE (" Gro\\'ino fast ! " ) ; 

END I F, 
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• <PYHKUHH, Il03BOJUHOIll;aH OOHOBilTh 3Ha-qeHHe JII06oro "(UICJIOBorO CTO~'16-

ua B TaOJHlue errployee. PeaJU130BaHO B Bll,ll;e q,YHKUInI, QT06hl MomBO 

GbIJIO ,!I;OrrOJIHllTeJIbHO B03Bpaw;aTb KOJUIQeCTBO 06HOBJIeHHblX CTpOK. 

/ . ilIaiiJl H8 5eo-caiiT€ . upcnva l . sf "/ 
CRr AF OR RrP I Acr FUNCTTON updNVal ( 

eel I N VARCHt\R2. 
va l I N tlU MBEfl , 
s tar t_i n I N DATE, 
end_i n TN DATr ) 
RETURN PLS TNTEGER 

IS 
l3 I:: GH~ 

r X' CUl r TMMr lJlATr 

. UPDATE employee SET I I col I I 
WHERE hir-e_da te ti ET\Jj ::EN : l c AND :hi 

USi NG va l , s t a rt_in , end_i r 
RETURN SQL%flOWCOUtH; 

: ND; 

the vo l ue 

II ,ll;JUI ,1l;OcTIVKemUI IIO)J;OOHOH rllOKocTII Tpe6yeTC.H COBceM HeOOJIbIlIOii 

OO'heM Ko.n;a! B rrpIIMepe HCIIOJIb30B8H apryMeHT CB.H3hlBaHHH: nOCJIe 
CITHT8KCIIQeCRorO aHaml3a IWMaH.n;hI UP DATE R,ll;PO PL/ SQL 3aMeHReT 3a­

nOJIHHTeJIII : t he_Ve1 ue , : 10 II : hi 3HaqeHHRMH H3 npe.n;JIO)KeHIIH US ING. 
06paTilTe BHHM8HIIe, qTO, RaR II B cJIyqae co CTaTIIqeCRHMil ROMaH,ll;8-

MH SQL, MomHO HcnOJIh30BaTh aTpIl6YT Kypcopa SO _%Rm~COUNT. 

EaR BH,ll;I1Te, CIIHTaRCilC orrepaTopa EXECUTE IMMEDIATE OqeHh npOCT I1.n;OCTy­

neH! 

OnepaTOp OPEN FOR 

PL/SQL-onepaTOp OPEN FOR He C03,ll;aBanCfl CneUilaJIhHO .n;JIn pa60ThI C NDS; 

OH IIOflBIIJICfl B BepCIIH Oracle7 H 06eCIIe'-II1BaJI IIO,ll;.n;epmKy KypCOpHhIX IIepe­

MeHHhIX. Teneph STOT onepaTOp HcnOJIh3yeTcfl ,ll;mI SJIeraHTHOH peaJIH3an;III1 

MHorOCTpOqBhIX ,ll;llHaMIIqeCKllX 3anpOCOB. llCnOJIh30SaBile DBMS_SOL ,ll;JIfl 

BhIIIonHeHllfl MHorOCTpOtlHhIX 3aIIpocoB n pe.n;cTaBJIflJIO C060H MytlllTe~'Ib­

HyID MHorosT8nHYlO npoue.n;ypy: cllHTaRCllqeCKHH aBanH3, CBJI3hIB8HHe. 

oIIpe.n;e~'IeBlle Kam..n;oro cToJI6n;a B OT,ll;eJIhHOCTll, BhI60pKa, 113BJIeTleHHe 3Ha­

tleHllH Kam..n;oro cToJI6:u;a B OT,ll;eJIhHocTil. IIpHxo,ll;H JIOCh rrllcaTh 3HaqHTeJIh­

HhIH 06'heM RO,ll;al 

Pa3pa6oTqHKH Oracle I1CnOJIh30B8JIII cyru:ecTsYIOIll;Y1O tPYHRUIlOH8JIhHOCTh -

KypcopHhIe nepeMeHHhIe - II cOXpaHIIJIH CllHTaKCHC. seChMa eCTeCTseHHO 

pacnmplls ero .n;nfl 1l0,ll;,ll;epJKKH ,ll;IlBaMlltleCKOrO SQL • .IlasaHTe nocMoTp"M 

Ha CllHTaKCllC onepaTopa OPEN FOR: 

OPEN {KYPsopliaq r:epeMeul-ran I 8.'ieliJUfW ,'<YPCOPlfiifi nepeMe!lUaq} ~OR SOL cTpoKa 



110 IIlasa 1. Bse.QeHilte B PL/SQL 

rAe : 

I<YfJ(;OPHo R_nepeMeHHaf/ 

CJIa60 THllIl3I1pOBaHH8R KypcopHaa rrepeMeHH8R. 

: B!-Iell1Hflf1_KypcopH3n_nepeMeHH8n 

Kypcopallfl rrepeMeHHRa, 06'hflBJIeas:an B cpe,ll;e, Bhl3hIBaIOru;eii PL/ SQL 
(H8npHMep, B nporpaMMe Oracle Call Interface - OCI). 

SOL_CTpOKJ 

Cop;epmHT KOMaHAY SELECT, IIo;:vremam;yw .n;IfHaM~ecIWMY IlCIIOJIHe­

BRID . 

us I NG npeiJJw:JICe Hue 

CJIeAyeT TeM me rrpaBHJI8M, qTO H )J;JIR orrepaTopa EXECUTE IMMEDIATE. 

ECJlH Bhl pa60TaeTe C BepcHeii: Oracle9i Database Release 2 MllH Or a­
cle DIlt8base 109, TO MOmeTe HcnO.!Jb30DIlTh EXECUTE I MH EOli\TE II co-
1.J:eTilHIDI c I:l ULK COLLt:C I ,n;JIfl H3BJIe1.!eHUJI HeCKOJIhKHX CTPOK B AMHa­

MH'IeCKOM ,umpoce. TalwH rrOD;XO;::l; Tpe6yeT rOpl:l3.n:o MeHbllIero 06'b-
eMIi Ko.n;a H M OllieT <ma1.!HTe.!JbHO yJIy'IWHTb rrpoH3Bo.n;HTe.JlbHOCTb 

pa60Thl Barnero aanpOCfl. 

PaCCMOTpIiM npHMep, B KOTOpOM 06'h.aBJIReTCH cJIa60 THrrH3HpoBaHHhlH 

REF CU RSO R, RYPCOpHSa: nepeMeHH8a: Ha OCHOBe 3Toro THnil, a aaTeM npH no­

MOIUH onepaTopa OP EN FOR oTKphlBaeTcfl .D;HHaMWlecKHH 3anpoc: 

cnEATE on nEPLACE pnOCEDJnE sllOw_pa r Ls_invenory ( 
parts_table IN VARCHAn2. 

IS 
'lJhe ~e in TN VARCIIAR2) 

TYPE Querv_curLj'pe IS nEF CUnSOR; 
dyncur qllery_curtype; 

rl EGT N 
OPEN dyncll r FOR 

·SEU:Cl HlOM I I par·ts_ta ble I I 
',~tI :: RE 

nOCJIe Toro KaK 3anpoc OTKPhlT, HCilOJIb3yeM ,n;JUJ H3BJIeqeHIHI CTPOK, 3a­

KpbITHfl KYPCOPHOH nepeMeaaOll Ii: npOBepKIf aTpH6YTOB Rypcopa TaKOH 

me CHHTaKCIIC, R8R ,n;JIfl CTa.THTleCRIIX RypCOpHblX nepeMeHHbIX U meCTRO 

3aKo,n;IipOBaHHbIX $[BHhlX RYPCOpOB . 

AIIIHaMW·leCKIllIiI Pl/ SQl 

,l1;IiHaMU"<IeCRIIH PLj SQL n pe,n;OCT8BJIHeT p.a,n; HHTepeCHeHrrmx rrepcneR ­

THBHbIX B03MO:JKHOCTeH no pa3pa6oTRe Ko,n;a. TOJIbRO no,n;YMaHTe: B TO Bpe­

M.a RaR n OJIb30BaTeJIb pa60T aeT C BarnUM rrpIIJlO:JKeHHeM, BbI (C IIOMOIIJ;blO 

NDS) MO:JKeTe BbIIIOJIH.aTb CJIe,n;YlOm;IIe ,n;ellcTBII.a: 
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• C03!1:8BRTh nporpaMMy. 8 TOM qIlCJIe II naKeT, co.n;epmarn;HH I'JI06aJIhHhIe 
CTpyKTyphl ,il;RHHhIX. 

• IIO~'IyTI8Tb (II H3MeH$lTh) 3H8TleHIUl r.rr06aJIhHhIX rrepeMeHHhlX no liMe­

HaM. 

• BhI3hlBflTh qlYHRD;IUI II rrpOn;e.n;yphI, '<Ibll H MeH8 He II3BeCTHhl H8 MOMeHT 

KOMI1IIJUIUIUI. 

lIprr pafiOTe C )l;I1H8MH"t.J:eCKIIMII6JIOK8MH PL/ SQL II NDS CJIeAyeT nOMHHTb 

CJIeAYlOrn;ee: 

• .IJ;IIH8MWleCKaa CTPOIW ,n;OJImHR ,aB~'1RThCR KoppeKTHhlM PL/ SQL-GJIO­
IWM. OHa .n;OJDKH8 Ha"<l[1H8ThCH C KJIIOqeBorO C.JIOB8 DECLIIRE I1JUI BEGI N 
II a8KRHQIlB8ThCR orrepaTopoM [ NO II TDqKOH c aRrUITOH. B OTCYTcTBile 

aRBeprnRIOm;eii TO"<lKH c aRIIHToH CTPOKR He 6Y,!J;eT B OCIIPIIHHMRThCH RaR 

PL/SQL-KO~. 

• B ,ll;I1H8MWlecKoM 6JIOKe ,!1;ocTynHhl TOJIbRO I'JI06aJIbHhIe SJIeMeHThI PL/ 

SQL (oT.n;eJIhHbIe <PYHKII;IIII [I rrpou;e,ll;yphl Ii SJIeMeHThl, orrpe.n;eJIeHHbIe 

B crreo;m:]:HiKaO;III1 rr8KeTa) • .J];I1H8MII"<IeCKile 6JIOKII PLj SQL I1cnOJIHHIOT­

CH BHe JIOK8JIbHOrO BHeIIIHero 6JIOKa. 

• OIIIH6KII, BoaHHK81OID;I1e B ,n;HH8MH"<IeCKOM 6JIOKe PL/ SQL, MoryT nepe­

XB8ThlB8TbCH II o6p86aThlB8TbCH JIOIWJIbHhlM 6JIOKOM, B KOTOpOM one­

P8TOPOM EXECUTE IM~lED I AT E 6hlJIa aanyID;eHa ,n;aHH8H CTporW. 

PaccMoTpilM npilMep I1CnOJIb30B8HIIH ,n;I1H8MII"<IeCKOrO PL/ SQL. Pe"<lb noil­

,n;eT 0 peaJIbHOH HCTOpHH . .H pa60TaJI KOHCYJIbT8 H TOM 8 CTpaXOBOH KOMna ­

BHH B "l.{HKaro, H MeHH n On pOCllJIH rrOCMOTpeT b, MO)KHO JIll "<ITO-TO c,n;eJIaTb 

C O,n;HOH nporpaMMoil, c03,n;a1OIUeH M B OJKeCTBO rrp06JIeM. D B a 6hl~'Ia OtIeBb 

60JIbIIIOH , H p83Mep ee rrpo,n;OJIJK8JI P8CTll - CROPO MO)KBO 6hlJIO OJKll,n;8Tb 

Tpy,n;HOCTeH YJKe H 8 ST8ne KOMn H JIHO;IUI. K MoeMy y,n;HBJIeHHIO OK838JIOCb, 

"<ITO STa rrporpaMM8 Bhl rJIHIlHT CJIe,n;ylOID;HM 06P830M: 

CR rIlT[ OR Rr PI AC E PROC[[lJR r process l ine ( li ne TN TNTEG-R) 
IS 
ti t Gl N 

IF l i ne Tll r N process. l i ne1 , 
r l STF l i ne I TH[ N pro cess line? , 

tLSH line :: 14 IHtN pr-oceSS.line::14, 

ELS I F line 2D57 THEN p rocess.li r e2D57, 
END F; 

EtW; 

K8JKIlOMY 3Ha"<leHHIO BOMepa CTpOKll (ll ne) COOTBeTCTBOB8JI8 c n eO;H8JIbH8H 

nporp8MM8 p rocess_ 1 i ne , KOTopaH 06p86aThlBaJI8 yKaa8HHhle YCJIOBHH. TIo 

Mepe ,n;o6aBJIeHIIH CTP8XOBOH ROMrraHlleH HOBhlX YCJIOBIIH B CBOH ,n;oroBOp 

06CJIY)KllBaHIIH rrpo rp8MM8 Bce pocJIa H poc.Tra. A6cOJIIOTHO HeM8CIIITa6I1 -

pyeMbIH rrollxoill 
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"llTo6bI I.f36em8Th TaKara 6eCnOpR,lI;fm. nporpaMMlicT .n;OJDKeH HallTIl IIOBTO­

pHIOIUrrecH SJIeMeHThl ROAR . BbIHBHB TaRDe IIOBTopeHHe, CJIeAyeT C03,ll;8Tb 

nporpuMMy .n;JUI MHorOKpaTHoro HCIIOJIb30B8HIUI H aaKJIKFHITh B B ee rro ­

BTopmOIUllHCfl KO,ll; (IIIa6JIOB) llJIli IlOIIbIT8TbCfl 38IIliC8Tb era C TIOMOIUbIO 

KOBCTPYKUllll AIIB 8MlfTleCKOro SQL. 

Mae Y,ll;aJIOCh a8MeHHTh 3TH TbICHqIf CTPOK Ko.n;a CJIeAyror.u;HM £}JparMeHTOM: 

CREATE OR REP LAC E PROCEOJRE process_line (line HI I NTEG:::R) 
IS 
BEGI N 

tXtCUlt IM M t~lA l t 

' BEGItl P ocess l ine ' I I line I I ' ; END 
EN D; 

T bICfl'rJH CTpoK upeBpaTIIJIIlCb B O,lJ;IfH IfCIIOJIBneMbIH orrepaTOp! KOBe'<JHO, 

,a;8JIeRO Be Bcer,n;a IIOHeR rna6JIOH8 II era rrpe06pa30B8HIIe B ,ll;IIH8Mll'<leCKIIH 

SQL 6Y)1;eT TaKIIM oTl eBII,ll;HbIM. Ho IIoTeHunUJIbH8R Bhlroll8 npocTO OI'pOMHa! 

3aKIllOlIeHlile: OT OCHOB K npliIMeHeHlil10 PL/SQL 
TIPOQllT8B STY I'JIaBY, BbI IlOJIYQllJIll ,!J;OCT8TOQB O cepbe3BbIe 6a30BbIe 3Ba ­

BHfl n o fl3bIKY PLjSQL. TIo3a8KoMHsIlIHCb C OCBOS8MH (n, fl a8,!J;eIOCb, 

HMefl BeKOTOpbIll: onbIT no C03,!J;8 B HIO pe8JIbHbIX IlpOI'paMM PLj SQL), BbI 

Tenepb MomeTe nepeXO,!J;HTb K I'JIaS8M, B KOTOPbIX onHC8B8 crren;HrpH'<Ie ­

CRaH rpYHKUHoHa,lIbHocTb PLj SQL, Heo6xo,!J;HMaH ,!J;JIfl BbIIlOJIHeHHfl pa6o ­

TbI 8,!J;MHBHcTpaTopa 683 ,!J;aBBbIx. 
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KypCOPbl 

Kypcop - 3TO Cpe)J;CTBO H3BJIeQeHIUI 1l8HHhlX [13 6a3hl ,n;aHHhlX Oracle. Kyp­
COphl CO,ll;ep.m8T ODpe,lJ;e~'IeHIUI CTOJI6:O;OB H 06'beKTOB ( Ta6JIHU , rrpe,ll;CT8BJIe­

HIIn: II T. n .). 113 KOTOPbIX 6y,n;YT H3BJreK8TbC·fl ,ll;8HHhle, a T8KiKe HaGop RpU­

Tepnes, onpe,ll;eJUIIOIIJ;rrx, K8Klle HMeHHO CTpORil ,Il;OJDKHhl 6hlTh BhlopaHhl. 
,l1;JUI Haqa...,rf) .n;a)J;IlM ABa npllMepa OYIeHh npOCThIx KYPCOpoS: 

SELECT nane 
I-HOM 6TIP , 

CURSOR curs_geL_enD IS 
St LtCI narle 

FROM 6TIP, 

~MllHHCTpaTophl Oracle, KOBeQHO, 3 a8KOMbl C OCBOBHblM CllHT8KCllCOM 

KypCOpOB, HO ,Il;JUI OIII1C8mUI I1X eVYHKII;rrOH8JIbHOCTIl (oco6eHBo B IIepBOM 

n pHMepe) OBR MoryT HcnO.JIb30B8Tb TepMIIHbl «onepaTOp SELECT », «38-

rrpoe» IIJIII «Bhl6oPK8». B :o;eJIOM, 3TO IIMeHHO TO, TITO .n;eJUlIOT KypCOphl, -

113BJIeK8IOT ,n;aH Hhle. BOJIhIIIHHCTBO a,n;MIIHllCTpaTopOB 3HaIOT, qTO KypCOphI 

rJIy60fw HHTerpH pOBaHhI B MexaHII3MhI 6a3hl ,n;aHHhIX, HO He BceM H3BeCT­

HO, q TO IIOHHMaHile YCTpOHCTBa KypCOpOB H ynpaBJIeHIIH IIMII MO:IKeT pa,n;II­

KaJIhHO YJIyqmHTh rrpOIl3Bo,n;HTeJIhHOCTh n pHJIO:IKeHIIll,n;JIH GYB,U Oracle. 

IIpe,n;Ha3HaqeHHhIe I13Haqa.JIhHO ,n;JIfl BhI60PKH ,n;aHHhIX, KypCOphI CTaJIH Be­

OT'heMJIeMOll qaCThfO PL/ SQL. B :nOH rJIaBe paCCMaTpHBaeTCH B3aIlMo,n;ell­

CTBHe KypCOpOB C PL/SQL C TOqKII apeHIIH a,n;MIIHIICTpaTopa 6a3hl ,n;aHHhIX. 

B Hell paCCKa3hIBaeTCfl, KaK nOBTopHoe llCnOJIh30BaHile KypCOpOB MO)KeT 

nOBhICllTh npOH3Bo,n;I1TeJIhBOCTh, 06cy*,n;afOTCfl pa3JIllqllfl Me*,n;y flBHhIMII 

II BeflBHhIMII KypcopaMH II TO, KaK Ka)K,n;hlH I13 B HX Mo*eT B.7IIIflTh Ba Ba­

rny 6aay ,n;aHHhIX. B HeH TaK:lKe HCCJIe,n;yeTcfl BhIHrphlIII B npOH3Bo,n;HTeJlh ­

HOCTH OT OIITHMH3aU;HH Mar KO 3 aKphIBaeMhlX KypCOpoB B Oracle. KpOMe 

Toro, B STOH rJIaBe 06CY:IK,n;aIOTCH KypCOphl THIIa REF (,n;IIHaMIIq eCKHe), rre­

pe,n;aqa KypCOpOB B KaqeCTBe rrapaMeTpoB H KypcopHhl e BhIpa:IKeHIIH (B~'10-

:lKeHHhle KypCOphI) . 
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Ha npOTjI.iKeHHH HeCKOJIhlHIX JleT IIIJI8 O.iKHBJIeHH8a AHCKYCCIUI 0 npa­
BHJIbHOM HCIIOJIh30S8HHH KYPCOPOB B Oracle. B -q8CTHOCTH, 8,1J;MllHllCTpa­

TOPblll pa3pafioTQllKll CilOPlIJIH, KaROH: 113 THIIOB KYPCOPOB pafiOTaeT 6blCT ­

pee, linH 38A8BaJIllCb BonpOCOM 06 acpcpeKTHBBoCTH Mo.a;enH nOBTopBoro He­

DOJIb30B8BHfl B Oracle. IIporIIJm rOAN, II B IlOC.JIe,ll;BI1X BepcHflx Oracle KYP­

COPN fibl.7Ilf 3BatIHTeJIbBO ycoBeprneHcTBos8Bhl. 3TH rJI8B8 Be IIMeeT D;e~'IbIO 

CK.lIOHHTh Hac It onpe,1l;eJIeHHOMY cilocofiy peaJIII3an;IlII Ii HaCTpoiiIm Rypeo ­
POB B Baillell CilCTeMe . B 3Ha"<lIITeJIbHOll Mepe CIIoco6 IICIIOJIb30S8HHR RYP ­

COpOB onpe,ll;eJUI:eTca xapaKTepwCTHR8MII BaIlIell opraHII3aU;I1I1, I1CIIOJIb­

ayeMbIMIl B HeH A8HHblMII Ii rrpIIJIO./KeHIU1MH. 3 Aeeb Mbl IIblT8eMCfl 06'hflC ­

HHTb OCHOBHhle B03MO.iKHOCTII II ,ll;aTh HeKOTophle peKoMeH,1l;8UIIII, KOTophle 

cMoryT lIOMOTIh BaM C,ll;eJIaTh lIpaBIIJIhHhlH Bhl6op . 

nOBTopHoe I'ICn0I1b30BaHl'le KypCOpOB 

B OCHOBe ROHrr;enrr;IIII nOBTopHoro IICnOJIb30BaHII.fl KypCOpOB JIe.iKIIT OTIeHb 

lIpocTaH II,1l;eH : lIOC.Jle IIcnO~'Ih30B8HIIH KypCOp MO.iKeT 6hlTb IIClIOJIb30BaH 

ern;e pa3. rOBOpH TOTIHee, CROMrrIIJIIIpOBaHHaa BepcIIH Kypcopa MO)KeT IIC­

lIOJlb30BaTbca rroBTopHO BO 1136e)KaHIIe paCXO,ll;OB Ha pa360p II lIOBTOPHYIO 

KOMlIIIJIaUIIIO. 

nOflHbll111 'laCTI1'lHbll1 pa360p 

IIpou ecc ROMlIIIJIaII;IIII HOBoro Rypcopa Ha3hlBaeTCR nOJIftblM paa60pOM 
(II caM lIO ce6e 3aCJIY)KIIBaeT OT,ll;eJIbHOH KHIIrII); B KOHTeKCTe STOH rJIaBhl 

OH MO)KeT 6hlTb yrrporn;eHHO rrpe,ll;CTaBJIeH TIeThlpbMH 8TalIaMII: 

JIpo6ep/Ca 

Kypcop lIpOBepfleTCfl Ha COOTBeTCTBIIe CIIHTaRClfTIeCRIIM npaBlfJIaM 

SQL, T8R)Ke npOBepfllOTCfl 06'heRThl (Ta6JIIIUhl II CTOJI6[[hl), H8 ROTophle 

OH CChlJI8eTCfl. 

Ko.w.nUJlJl4 U.R 

Kypcop KOMlIIIJIIIpyeTca B IICrrOJIHaeMhlH BIIA II 3arpY)KaeTca B pa3Ae­

JIHeMhlH: rrYJI cepBepa 6a3bI AaHHhlX . ,Il;JIH orrpeAeJIeHIIH MeCTOlIOJIO)Ke­

HIIfl Kypcopa B pa3AeJIHeMOM nyJIe IICnOJIh3yeTcfl ero aiJpec . 

Bbl'lUc/te l-lue n iWl-la 6blnOJIl-lel-lU.R 

OlITIIMII38TOP no CTOIIMOCTlf (cost -based optimi zer - CBO) Oracle olIpe ­

,ll;eJIHeT HaIIJlYTIrnIIH ,ll;JIH ,ll;aHHoro Kypcopa IIJlaH BhllIOJIHeHIIH II npIIcoe­

AIIHHeT ero K RYPCOpy . 

BbllJ,UCJIel-lue xew.a 

ASCII -3H8TIeHIIfl Bcex CIIMBOJIOB Kypcopa CKJI8,ll;hlB8IOTCfl II nepe,ll;alOTCfl 

B cPYHKII;IIIO xernIIpOBaH IIH. STa cPYHRII;II.fl paCCTIIIThlBaeT 3HaTIeHIIe, lIO 

ROTOPOMY RypCOp JIerKO MO)KeT 6WTh HaH,ll;eH [[PH IIOBTOPHOM 06parn;e­

HIIII . )l8HHoe 3H8TleHIIe Ha3hlBaeTCfl xew.-al-la'l..el-lue}.! Kypcopa. H IIme 

B STOM pa3,ll;e~'Ie Mhl ern;e BepHeMcfl K ASCII-3HaTIeHIIflM. 
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3HaqllTeJIbHa51 qaCTb aKTllBHOCTIl 3aIIl;eJlOR B,lI; npllXo,n;I1TCH Ha nepllO,n; Bhl­

nOJIHeHllH STllX onepa:O;IlH, TaR KaK Oracle He MomeT n03BOJlIlTb I13MeHHTb 

llcnoJlb3yeMhle KypCOpOM OO'beKThl (Taomf :O;bI II CTOJIO:O;hl) BO BpeMH ero 

npOBepKil H KOMnHJln:O;HH. BhlnOJlHeSHe aTHX 3a,n;a'tl nO'tlTH IIOJlHOCTblO JlO­

mHTCfl Ha npoueccop, noaTOMY BO BpeMfl K OMIIH.7m:O;HH BaOJIIO,n;aeTCfl OO~'Ib­

m OH pacxo,n; n poueccopHoro BpeMeBH cepBepa B.[(. 3,n;eCb BamHO TO, 'tITO OC ­

HOBHaf[ paOOTa no llaBJIeTleBHIO aa n llceH Ha-38 SToro OTKJla,1l;hlBaeTCf[. IIo ­

CJle,1l;OB8TeJIbHOe BhlnOJIHeHHe O,1l;Horo H Toro me Kypcopa (O,1l;HOH llJIH He­

CKOJIbK·llMH nporpaMMaMH) n03BOJLHeT 3aMeHHTb ,1l;OpOrOCToHIIl;HH npo:o;ecc 

nOJIHoro paaoopa npOCTOH npOBepl-WH HaJ[HTIIUI ,1l;OCTyna K HCnOJIbayeMhlM 

OO'beKTaM (TaOJIH:o;aM, npe,1l;CTaB.nemIf[M II T. II.) H nepeHTH cpaay K I1aBJIe­

'tIeHHIO a8IIIIceH. BJI8ro,1l;apa 3TOMY 3IWHOMilTca aHaqHTeJIbHOe BpeMa. 

OOIIl;ee KOJIII'tIeCTBO BblIIOJIHeHHhlX 6a30H ,1l;aHHhlX nOJlHhlX paaoopoB Mom­

HO nOJIyqllTb 113 TaOJIIIUhl V$SYSSTAT CJIe,n;ylOIIl;IlM 3anpOCOM : 

SQI> SELECT name, 
2 value 
3 FROM v$sysstat 
1 WHERE na me = 'parse count (hard)'; 

~lAME VALJ::: 

parse ccunt (ha rd) 676 

ECJIll KOJIII'tIeCTBO nOJlHhlX pa360pOB B HeKoTopoM npIlJlOmeHllll nOCTOHHHO 

paCTeT, TO STO rOBopllT 0 TOM, 'tITO OHO He llCnOJIbayeT B nOJIHOH: Mepe npe­

llMyr::o;eCTBa IlOBTopHoro llCnOJIb30BaHiln KypCOpOB. 

,lI;ame nOCJIe Toro, KaK KypCOp nO,1l;BeprCfl nOJIHOMY pa360py, IIpH IIOBTOP­

HOM HCIIOJIb30BaBHH OB MomeT nOTpe60saTb ,1l;OnOJIBHTeJIbHOrO pa360pa. 

O,n;HaKO STOT Ilpo:o;ecc 6Y,1l;eT ropaa,n;o MeHee aaTpaTHhlM, OH B OCHOBHOM 

CBo,n;llTcn K npoBepKe oe30naCHOCTll, y,1l;OCTOBepfllOr::o;eH, 'tITO 3anpOCllBmllH 

BhlDOJIBeBHe Kypcopa IIOJIb30BaTeJIb HMeeT npaBa Ha ,1l;OCTyII K ero 06'beK­

TaM. TaK8n HenOJIBan 06pa60TK8 H83hlBaeTCfl 'laCmU'lHbl .. lt pa36opo .. 1t. 

06r::o;ee KOJIHTIeCTBO Bhl IIOJlHeHHhlX 6aaoH: ,1l;aHHhlx TlaCTHTlHhlX paa60pOB 

MomHO paCCTIIITaTb, BhlTITR H3 o6r::o;ero TIllC~'Ia pa300pOB TIIICJIO llOJIHhlX pa3-

OOPOB: 

SOL> SELECT ( SELECT value 
2 FROM v$sysstat 
J WHE RE name = ' parse count (total)' ) 

4 - ( SELECT va l ue , FROM v$sysstat 
5 WHE RE name = 'parse count (hard)' ) soft_parse 

FROM dua l ; 

SO FT PI\RSE 

4489 
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BpeMH. 38Tpa"leHHOe GaaoH A8HHhIX EB pa360p (npoUeccopHoe II QJaKTH-qe­
cRoe), TO:JKe MO:iKHO IIO.rryqIITb 33 Ta6JIHUhl V$ SYSSTI\T. 

SOl > SELECT name, 
2 value 
J FROM v$sysstat 
4 WHERE name LIKE 'parse timel' ; 

NAME VI\ LJ ~ 

pa rse tH,e cpu 381 
parse tit,e e lapsed ::933 

B H,n;eaJIbHOM cJIy-qae STH 3Hu-qeHIUI He ,a;OJDRHhl 38MeTHO paeTH IIpil paGoTe 
npllJiOmeHH.H . DAHaKO B ,n;eHCTBHTeJIbHOCTH HeROTopoe YBeJIIIQeHIIe I10Qnf 

BcerAB rrpOHCXO,lJ;IIT, TaR RaI< }1;8me rrpocTeiirrm:ii qaCnPIHhlH pa360p no­
Tpe6JUIeT ne1Conwpoe lWJW'I.ecmao npoo;eccopHoro BpeMeHil . 

nJ1aHlilpOBaHlile IIICn0J1b30BaHIiiSi Kypcopa 

Xopomeil: npaKTIlKOH .HBJIReTCH orpaHlI"lleHile ROJIrr-qeCTB8 pa36opOB RYPCO­
pa - OIITllM8JIbHOe 3Ha"leHHe paBHO , K08e'<l80, eAIIHHue. O.n;HHM Il3 rrYTe u 

B AOCTmKeHllIl llAeaJI8 6y.n;eT npeABapHTeJIbHblH pa360p Bcex KypCOpOB, EO­

Topble, B03MQ)KHO, 6y,n:YT BblIIOJIHJITbCH BaWHM npHJIOJKeHHeM. B TaROM 

CJIy"tlae npli CTapTe rrpRJIO)KeBHfl Bce KypCOPbl YJKe 6y.rtYT JR,n:aTb ero B paa,n:e­

JIfleMOM nyJIe. OAB8KO STOT nOAxoA CBflaaa C 60.1IbllIOH Tpy,n:oeMRocTblO npli 

COnpOBo:lK,n:ealili 60JIbWliX npHJIOiKeHHH II IIpil HCIIOJIb30BaHHH S RllX He­

perJIaMeHTllpyeMblx (ad hoc) 3arrpOCOB . l103TOMY JIyt{llIe IIOHeCTH 38Tp8Tbl 

O,n:llH paa npM nepBOM BblnOJIBeBHH Kypcopa Ii npliBflTb Mepbl R TOMY, qTO-

6bl B ,n:aJIbHeitmeM OB DPIf Kam,n:oH B03MO)KBOCTIf I1CnOJIb30BaJICn nOBTopao . .... 
,".' B STOll rmlBe , e<:;Ul allHO He orOllopeHO 06paTHoe. nApnMeTp CU R­

SOH_SHAHI NG BO Bcex npKMepax YCT3HOBJIeH B 3HaqeHHe l::XAC1 . CpaB­

HeRRe TO<uIOrO H HeTO"llHOrO COOTBeTCTBRH CM. HH1Ke B p83AeJIe f:AJI­

ropRTMhl COnO(:THB.lJeHHJl •• 

B CJIe,a;YIOID:HX pa3,a;eJIaX Mbl 06'b.aCHllM, RaR Oracle rrpllHHMaeT peweHHe 

o IIOBTOPHOM HCIIOJIb30BaHHW Rypcopa . 3Tll3H8HHH 6Yfl:YT IICKJIIOQllTeJIbHO 

lIOJIe3Hbl lIpll lIJIaHllpOSaHllll lIOBTOPHOfO llClIOJIb30SaHH.H Rypcopa. K co­

.iK8JIeHHIO, MHOfHe IIHmym;we H8 PL/ SQL pa3pa6oTQHRH H8XO,lJ;.HTC.H B 6JIa ­

.iKeHHOM Hese,a;eBHH ,lI;8.iKe 0 cym:eCTsosaBHH T8ROll KOHD;elID;HH, IIOSTOMY 

a,a;MHHRcTpaTopaM B,lJ;BOHBe Heo6xo,lJ;IfMO rrOHllM8HHe Dpl1BIUfTIOB nOBTop­

HOfO HCnOJIb30B8al1n RypCOpOB If nOCJIe,1l;CTBHH. STOfO HCrrOJIb30B8BIl1I. 

CBS"tla)Ia Mbl paccMoTpHM BeKoTophIe ,lJ;eTaJIll a.7IfOpHTM8 xemHpoB8Bllfl 

Oracle, 8 38TeM nepeH,a;eM K HI08HC8M rrOBTopBoro HCrrOJIb30B8BJ.lfl KYPCO ­

pOB. PeKOMeH,lJ;yeM BaM IIpO"tlWTaTb BeCb pa3,1l;eJI, npe.iK,1l;e QeM BCTpaHBaTb 

B CBoe npIIJ10iKeBlle MeX8HW3MbI (pe8JIbHble W~'lll IIpe,1l; IIOJIaraeMble) lIO­

STopHoro HClIOJIb30S8Hll.a. 
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"llTofibI ODpeAeJIIlTb, MomeT JIll IIJIBBlipyeMbII1: K SbIIIOJIBeBlilO KypCOp SOC­

IIOJIb:10S8TbC.fI yme CKOMIIHJIliPOB8BHOR sepClleR li3 p83AeJI.fIeMOrO IIY~'Ia, 

Oracle IIplIMeH.fIeT CJIO.iKHbIR 8JIrop1lTM. BOT ero ynpom;eHHoe 1I3JIOmeHlle: 

1. PaCC'£lHTaTh CyMMy ASCII-3H8'£leHHH scex CHMBOJIOS KypCOp8 (IlCRJIIO­

'£laa nepeMeHHbIe CS.H3hlS8Hlljl) . HanplIMep, CyMMa ASCII-3Ha'£leHlIii 

CJIeAYIOm;ero Kypcopa pasHa 2556: 

SEL[ CT a rcer_da t e FROM o ~de rs 

3TO 3Ha'£leHlie paCC'£lllThlSaeTCH RBR ASCII(S) + ASCII(E) + ASCII(L) ••• 

liJIu83 + 69 + 76 II T. A. 

2. IIplIMeHHTh 8JIrOpliTM xernIJpOSaRli5l K DOJIY'£leHHOH cYMMe. 

3. ITpoSepIJTb H8JIIl'IIJe B paa,n;eJIHeMOM rryJIe Kypcopa C T8KHM me aH8'£le­

HHeM xerna . 

4. ECJIli TaItoH KypCOp a8HAeB, OB MomeT 6hlTh aCD OJIb30S8a: DOBTOpBO. 

" " ~a; • • OopRTHTe BHHM8HHe: Mhi rOBopHM qMOmeT" OhiTh IlCIIO.'lh30B8H no-

... BTOpHO. B 60JlhWltHCTOe (:.1)y~UleB (:08IIIt,QeHHJl ASCII-xeura ,QO(:Ta-,.',: . 
'-_--'~ .. ; TO<rHO, HO He BCer)'.l8. IIoJlcHeHHJl IIPHBOIVITCn B aTOM pa3)'.1eJle )'.IB.Ilee. 

B nyRKTe 1 rOBopIITcn, 'ITO HCDOJIbaylOTcn ASCII-aHa'£leBHfl 6CeX ClIMSO­

JIOS. IIo3TOMY IIplI IVlaHliposaBlIli nOBTopHoro IlCIIOJIb30BaBIlH Rypcopa 

HallO Y'IliThlSaTh A8.iKe TaKYIO MeJIO'Ih, KBI<- perlICTp CIiMBOJIOB. PaCCMOT­

PUM ABa KypCOpB, BhIDOJIHHIOID;lIXCH BenocpeAcTseHHo S SQL*Plus. 

SOL> SELECT order_date 
2 FROM orders 

3 WHERE order_number '1 ; 

OHUI::1UJA I 

03 -MAY - Ct: 

SOl > 
2 
3 

SELECT order_date 

FROM orders 
WHERE order_numbeR 

03 MAY - C: 

'1 ; 

O'ieSliABO, ClTO 06a OHli Ae~'IaIOT S TOClBOCTli OABO H TO .iKe, - H3BJleKalOT AB­

TY a8Kaa8 C HOMepOM 11. EAHHcTBeHHoe OTJIlI'Ilie a8KJllO'£l8eTCH B TOM, 'ITO 

SO STOPOM Kypcope lICnOJIhaOS8B8 nponllCHB.n 6YKsa R. SToro AOCT8TO'IBO, 

'ITo6hl Oracle nOCttIfTaJl lIX P83HhlMIf, B peaYJIhT8Te qero B pa3AeJIfleMOM 

D yJIe ORaJKYTC.n 06a Kypcopa. 

SOL> SELECT sQl_text, 
2 pa r se_calls , 
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:1 executions 

4 FROM v$sql 

5 WHERE INSTR(UPPER(sql_text) , 'ORDERS') > 0 
5 ANO INSTR(UPPER(sql_text) , 'Sal_TEXT') = a 
7 ANa command_type = 3; 

SOL TEXT PARSE CALLS EXECJTIONS 

SELECT crd e r _date FROM order 
s WHERE order_numbeR = 11 

SELECT order _dale FROM o rde r 
5 WHERE o rde r_number = 11 

CToJI6eu EXECUTI ONS IIOIW3hIB8eT, CROJIhRO p8a BhIlIOJIHHJICH OlIpelleJIeH­

HhIH RYpCOP, a cToJI6eu PARSE_CAL LS - CROJIhRO p8a RYPCOP IIOIlBepraJIcH 

paa6opy . 068 Rypcopa IIoTpe6oB8JIII IIOJIHOrO paaGopa, TaR K8K IIX CYMMhI 

ASCII -3H8qeHIIH He COBII8JIII. 

TaRoH rrO,lJ;XOIl MO)KeT nOR8a8TbCfl CJIIImROM CTpor HM H 6e3)K8~'IOCTHhIM, HO 

T8KHM OH II 1l0mKea 6hITh, rrOTOMY qTO 6838 1l8HHhIX He MO)KeT noaBO.'IIITh 

ce6e Tp8TIITh BpeMfl a8 rrpe,lJ;BapIlTe.'IhHhIH 8HaJIII3 I1JIII rrepefllOpM8TIIPOB8 -

HIIe KYPCOp8. Y Hee eCTb lleJla IIOB8)KHee, HarrpilMep BhIrrOJlHeHile Bamero 

IIpIlJIO)KeHIIH. B IIOCJIe,lJ;HIIX BepCIIHX Oracle IIOHBIIJI8Ch BoaMomHOCTh IIe­

peqJOpMaTilpOBaHIIH JIIITepaJIOB B Kypcopax , CIIOCOGCTBYIOIIWH IiX IIOBTOp­

HOMY IICIIOJIbaOBaHIiIO (CM. paa.n;eJI «&'IrOpIlTMhI COIIOCTaBJIeHIIH» HII:iKe 

B TOH rJIaBe), HO STO qpeBaTO .n;OIIOJIHIITeJIbHOH HarpyaKoH IIpIl BhIIIOJIHe ' 

Hilil aarrpOCOB C JIllTepaJIaMil. 

O.n;llH 113 H81160JIee y.n;8TlHhIX crroc06oB BOCnOJIh30BaTbCfl rrpeilMyrueCTB8MII 

8BTOM8TIIqeCKorO rrepeqlOpM8TIIPOB8HHfl RYPCOPOB H CTIIMYJIHpOB8Th HX 

IIOBTOpHoe IICilOJIb30B8HIIe 38RJIIOT18eTCfl B rrOMerueHHH IIX B P L / SQL, R8R 

IIORaaaHO B CJleIlYIOIIJ;eM aHOHIIMHOM 6JIORe: 

Dr- CIAR r 
CURSOR one IS 
SELECT 0 r de r _da l e 

FHOM 0 rde rs 
Wll rR r orde r fiu r1 be r 11; 

CU RSOR two IS 
SELECT 0 r de r _da l e 

FROM o rders 
WHERE order num beR 11: 

v date DATE; 
5EGI N 

-- OTKpolTl-1e v 3a<p~ TI-1 e <oppeKT -lOro Kypco pa 
OPEN cne , 
I-I::TCH cne nno v _d:)te: 

CLOSE one: 
-- OTKpolTl-1e v 3a<p~ TI-1 e OTll l-1'lalJ 11e rOCR K\,pcopa 
OPEN two , 
I-I:: ! CH h iO uno v _d:) t e: 
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ClOSE two; 
[tW; 

119 

KOMrrHJIflTOp PLj SQL rrepeq,0pMaTHpyeT OTJIH'IaIOIIJ;HeCfl RypCOPbI, H B pa3-

,l(eJIfleMOM rryJIe OHH 6y,l(YT rrpe,n;CTaBJIe H bI O,n;HHM SR3eMrrJIflpOM. Ha rrepBbIH 

B3rJIfl,l( YJIytlmeHHe B e3HattHTeJIbBO, HO 6y,l(ytlH peaml30BaB O B MacmTa6e 

BCerO rrpHJIOmeBHfl, OB O MomeT ,l(aTb cyruecTBeBHbIH BbIHrpbIDI B rrpOH3BO­

,l(HTeJIbHOCTH, TaR RaR 3arueJIR8M p83,l(eJIfleMorO rryJIa rrpH,l(eTCn OTCJIemH ­

B8Tb MeHbmee tlHCJIO KypCOpOB . 

SOL TEXT PARS E CA LLS EXECJTIONS 

SFI rCT OR DeR OflTF ;cROM ORorRS ? ? 

wH ER E ORDER NUM5ER ::; 11 

,I(aHHan B03MomHOCTb ,n;ocTyrrHa HatlHHaH C Oracle8i Database BrrJIOTb ,n;o 

O r acle Database 109 Rel ease 2 C ,n;OC8,n;H bIM rrpOOeJIOM B Oracle9i Database 

Rel ease 2. 

HaM rrpe,l(CT8BJIneTCn, 'ITO H3 ,l(BYX K OMD HJInTOpOB - PLj SQL H SQL - Dep­

BbIH Be,l(eT ce6n OOJIee CHHCXO,l(HTeJIbHO . T eM He MeHee Kam,n;oe BhlrrOJIHe ­

BHe HameI'O aBTOHOMB oro 6JIoKa BJIetteT 3a COOOH rrpOBepKY H p8360p Kam ­

,n;oro H 3 KypCOpOB . II03ToMY, ,l(ame eCJIH MbI OOOH,l(eMCH O,lJ;BHM KypCOpOM, 

C'lleT'llHK rrOJIBhI X pa36opoB 6y,n;eT rrOCTOHHHO paCTH. ,I(ecHTh Bhlrr OJIHeBHH 

Hailiero RBTOHOMHoro OJIORa BhlaoByT 20 nOJIHhlX paaoopoB: 

I'AHSe_CALLS ExtCJ 110NS 

SELECT OHll:H_L)AT E -Ror~ ORlleRS 20 20 
wHeH E: OHLJeH_ NUMll eH ::; 11 

XopOillaR HOBOCTb 3aKJIIO'llaeTCR B TOM, ttTO PLj SQL rr03BO.1IReT HCK·JIIO ­

'llHTh rrpaRTIl'lleCKH Bce rrOJIHhle paaoophl rrpOCTbIM rrepeHeceHHeM RypCO ­

pOB B xpaHIlMbIe rrpoue,n;ypbI, RaK B CJIe,n;YlOrueM rrpHMepe: 

CI1EATE 011 I1EPLACE PI10CEDJI1E sl r1p l e_dew AS 
cunson one IS 
SELECT order_dote 

FROM 0 rde r$ 
Wil eHe o rde r- numbe r- 11; 

CU RSOR two rs 
SELECT o rder cate 

FROM arde ' s 
~iHER Eordernumb€n 11; 

v date DATE; 
BEGIN 

-- OTKP::lTI-1 8 V 3a<p~Tl-1 e <oppeK r-lC r-o Kypco pa 

OPEIl ene, 
I-UCH ene nno v_dG te; 
CLOS E ene; 

OTK[\:Hl-le v 33 <pblTl-1e OTflL-14alJ rlerocSl K/pcopa, n03 fion m:Uiee 
-- PLjSQL er o nepe¢Op43Tl-1pOS3n,r 
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OPf N t ... 'o, 
FrTCI! t 'NO TNTO v date: 
CLOSE h iO: 

END ; 

IToCJIe ,a;eC$lTHKpaTHoro BblIIOJIHeHH$I :'JTorr npo:o;e,a;YPbl B SQL""Plus, Ha.­

npHMep, TalC 

SQL> BEGIN 
2 simple_demo; 
3 END; 

B SGA 6y.u;YT CJIe)J;YKH:O;IIe peaYJIbT8TbI: 

I'AHS t _CALlS t xtCJ 110NS 

SEL[CT ORIE R_DAT E ;-ROM ORD [ RS 2 20 

wHERE onDEn_N UMBEn = 11 

9TH ,a;Ba paa60pa HMeJIH MeCTO npH IIepBoH KOMIIHJI$lUHII IIpoue,a;ypbl. ITo­

CJIe SToro IIpOII;e,a;ypa H Bce ee co,a;epJKHMOe (BKJIIOlIafl KypCOPbl) CtIHTaIOTCfl 

KOppeKTHblMII II He Tpe6YIOT IIOBTopHoro pa.a60pa. 

ITpocToe nepeMeIUeHlle .u;ByX STIIX KypCOpoB B PLj SQL n03BOJI$leT BOC­

nOJlb30B8TbC.ff )J;ByM.ff ero KJIIOlIeBblMIl B03MO.iKHOCT.ffMH, oc06eHHo nO~'1ea­

HbIMIl 8)J;MHHIICTp8TOp8M B,lI;: 

• ItoMITI·f.,'IflTOP PL/ SQL cIIoc06cTByeT IIOBTOpHOMy HCnOJIb30BaHIIIO , 6y ­

,a;yllH 60JIee CHlIcxo,a;HTeJIeH K CTpYKType KYPCOpOB. CTeneHb STorr CHII­

CXO)J;HTeJIbHOCTIl 06cY.iK)J;aeTC.ff B cJIe.u;YIOIUeM pa3)J;eJIe. 

• IToCJIe Toro RaR KYPCOP 6blJI CKOMnlIJIIIpOB8H B COCT8Be npoue.u;YPbI . n8-

KeTa IIJIH <PYHKUIIII PL/ SQL, OH 8BTOM8TIIlIeCKil ClIHT8eTCH paa06paH ­

HblM II .u;eHcTBIITeJIbHbIM )J;o Tex nop, nOK8 OCT8IOTC.ff )J;eHcTBHTeJIbHblMIl 

npoue,n;ypa, naKeT IIJIII <PyaKII;IIn. 

nepe<j>opMaTilipOBaHl1e Kypcopa PL/SQL 
EaK YJKe ynoMHaaJIOCb, KOMnHJIflTOp PL/SQL npHJ!araeT ,a;onoJ!aHTe~'1b­

able YCIIJIlIfl, c IIoc06cTBYIOIUIIe n OBTopaoMY HCIIOJIb30BaHIIIO Kypcopa, 

OTblCKIIBa.n MeJ!KlIe OT~'1HTIHfl TlIna J!IIillHIIX np06eJIOB , II3MeHeHIIH perHCT ­

pa H nepeBo,n;oB CTpOKH. HanpllMep, ,1I;J!JI CJIe,1l;YIOrn;eH npOue,1l;YPbl B pa3,11;e­

JIfleMOM nyJIe 6y,a;eT coa,a;aa e,a;HHCTseHBblH CKOMIIHJIIIpOSaHHblH KypCOp: 

cnEATE on nEPLACE PROCEDJn E fc rqiveness IS 
-- de "" ine two poo rly s tructu red cu rsors 
CURSOR curs_x IS 
SE LECT o rder ca t e FR OM orders, 
CUHSOR curs_y 1S 
SI:L EC-l 0 rde r _date 

FnOM Orae rS, 
li r GI N 

n03BOJll.1M PL/SQl vcnQJlb30BJ.Tb e , o ,[lap ne pe:popMGT ~', pOBGH V ~ 

OPEN cu rs x; 
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OIOSE etl rSJ , 
OPEIl curs_v : 
OIOSE etl rs y , 

END : 
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T8Roll rrpe,ll;B8pllTeJIbHblll pa360p BblrrOJIH .HeTC.H B PLj SQL ,n;JI.H Bcex KYpCO­

pOB, tfTO rr03BOJI5IeT 06H8PY)KHTb COBrr8,1l;eHIUI ,Il;JI5I Bcero Xp8HHMoro KO,ll;a. 

HanpHMep, ,n;JI5I rrpIfBe,ll;eHH oro H If)Ke Kypcop8 6y,n;eT HCIIO.7Ib30B8H CKOM­

rrIfJIIfpoB8HHblll Kypcop ll3 rrpo:o;e,n;ypbl for';) iveness . 

CUHSOH curs_x 1S 
SELECT a r de r _d a Le FROM OR Der s, 

IlL-'lTe pan bl 

E:r.u;e O,ll;llH <p8KTOP, KOTOPblll H8,1l;O ytfllTblB8Tb rrpll TIJI8HllPOB8HHH rroBTop­

B oro llCTIOJIb30S8BH.H KypCOP8, - 3TO HCrrOJIb30SaHlle JIHTep8JIOB. P8CCMOT­

pHM rrpOCTOH <PP8rMeBT KO,n;8, BblrrOJIH5IIO:r.u;Hll ,n;Ba SJIeMeHT8pHblX 38rrpo­

C8. 06p8THTe BBHM8HHe H8 TO, 'ITO TeKCTbl 38rrpOCOB OTJIH'18IOTC5I TOJIbKO 

HOMep8Mll 38K830B, 38,n;8HHblMH JIllTep8JI8MH. 

CRI::ATI:: OR HI:: I' LAC E I'HOC ELlJRI:: two_q uer ies 
AS 

v_o r-cer da t e LlAl t ; 
BEGIN 

-- get o rder 1CCJ 
SELECT 0 rde r oote 

INTO v a i der da t e 
FHOM o rde rs 

~iH ERE order_nunber 
-- get o rder 200 
SI::L I::CI o rde r _cote 

INTO v_orde r_da t e 
FRm~ o rde rs 

~iHERE order nunber 
r t~D ; 

100 , 

200, 

IIocJIe TIepBOI'O BblTIOJIHeHllR B p83,1l;eJIReMOM TIYJle OK8)KYTCR ,Il;B8 Kypcopa . 

SOL_T EXT 

SELECT ORO : R_DATE ::ROI~ ORDERS 
wHER E ORDER_NUl-mER = 1CO 

SELECT ORO:::R_DATE ::R OM ORDERS 
wHER E ORDER_NUMB ER = 2CO 

PARSE_CAL LS EXECJTI O~jS 

I-\am,n;blfi H3 KypCOPOB 6blJI o,n;BoKpaTHo pa306p8H H BblnOJIHeB, TaK KaK llX 

ASCII- CYMMhl Be COBIl8JIll. BOJIee Toro, 1lI8HC 6blTb IlOBTOpHO HcnOJIb30-

B8HHhlMH TIORBHTCR Y HllX TOJIbKO rrpH BhlrrOJIHeHllH 3arrpoC8 C RB H O YK8 -

38HHhlM HOMepOM 38K838 100 llJIH 200. T 8Roll rro,ll;xo,n; ,Il;8JIeK OT OrrTllM8JIb­

Horo: rrpH 06p86oTRe ,n;eCRTROB TblCRtf 38R830B rroTpe6yeTcR BblIIOJIHRTb 

,n;eCHTKll TbICHtf TIOJIHblX P836opOB. 
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TIpocTeHIInlii CIIOCOG Ao611TbCH IIOBTOPHOI'O HCIIOJIb30BaHIUI 3TllX KYPCO­
POB C IIOMOIIJ;hlO PLj SQL aaKJHO'llaeTCH B IIX rrapRMeTpIl3aU;IIH, RaK IIOK8aa­

BO B cJIeAylOr.u;eM lPparMeBTe: 

CREATE OR REI) LAC E PROCEDJRE t wo_que ries AS 
-- 0 1 pe,Ue,I >1 €M IlapaMe I pl130r!al lll lA~ KYPCCP 

CUHSOH get_date ( cp_orde r tlUMBt H ) 1S 
SELECT order_d ate 

FROM orde r s 
~iIl E R [ o rder nUriber cp orde r; 

v_o reer_da t e DAE ; 
BEGI N 

-- gel order 100 
OPEN get _date( lCJO) ; 
FETCH qe t_date n n o v_o rder_oate , 
Clos r get date , 
-- get o rder 200 
QI' eN get_dote(200): 
FETCH gel_d ate n n o v_o rdeujate, 
CLOS E ge t _d ate , 

r t~D ; 

B pa3.n;eJUleMOM rryJIe IIOCJIe era OQHCTKH II BbIIIOJIHeHIIH HOBOH CPYHKIU1ll 

6y,o:eT CJIe,il:YKlr.u;ee: 

I'AHS I::_CALlS I::XI::CJ 110NS 

SELECT OnO ::R_DATE =-nOM ORDE RS 
WI IrRF QRDrR NUMrl ['R = 11 1 

2 

Pa3,ll;eJIHeMhlH nyJI CO,ll;ep.IKHT e,n;HHcTBeHHbIH KypcOp co CqeT"lIH K OM Bhl ­

IIOJI HeHHH, paBHhlM 2, "liTO rOBopHT 0 TOM, "liTO OH Y.IKe 6hlJI nOBTopHO HC ­

n OJlb30B8H. 

Ten epb JIIo60ii ,ll;py r oii KO,n;, Bhl ITO.7IHflIOlllIIH T8KOii .IKe aanpoc ,n;JIfl nOJIy"lle­

B Rn ,ll;8Thl 3 8 Ka3a D O ero HOMepy, MO.IKeT BOCrrOJIb30SaTbcn YJKe CKOM DllJIll ­

pOBa HBOH BepClleH. H 8DpilMep, CJIe,n;YIOlllRfl n poue,n;yp8 6y,n;eT llCn OJIb30-

BaT b CKOMITllJIIIP OB8HHY IO BepCllIO ,ll;8HHOrO K y pcopa: 

CRrIlT[ OR RrP l flC E PROC[[lJRr anothe r r ' ... 'c queries liS 
TOT ::«e KYPCCP, 'HO 11 B npeA:lAyu.;eM npl1Mepe 

-- OTJlI1~aeTC" TOJll> KO ~'tj.l llapaMeTpa 

CURSOR gel_dale ( cp_oid NUMBER) IS 
SI:LI:CT o rder _cate 

FROM o rders 
WllrR r o rder I1llr'1ber cp ai d: 

v oree r date DIIT ~ : 

Dt GI N 
-- I I OJ I Y ~ I1I l> ai:! Ka3 30C 
OI'EN get_date(300)' 
FrTC l1 ge t _date nno v o rder Cate, 
CLOSE ge t_dote, 

-- nony~I1Tb a3K33 400 
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OPf N get_date( 4CJO) ; 
FETCH qe t_date uno v_o rder_date, 
ClOSE ge t date, 

END : 
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IIocJIe BbIIIOJIBeHIUI STOti rrpOue,ll;yphI B paa,ll;eJIHeMOM IIyJIe 6Y,ll;YT TaRHe 

,lI;aHBbIe: 

I'AHS E_CALLS I::XI::CJ 110NS 

SEI CeT OH O:::H_OA-j E ::ROM OHDI:HS 2 4 
WII I:HE OHDI:H_NUMli EH = [3 1 

CROMIIHJIHPOB8HHbIti paBee RypcOp 6bIJI HCIIOJIbaOB8B BTOPOH IIpOue,ll;y­

poti. IIOTpe6oB8JICfl TOJIbRO tl8CTHtlBhIti p8a6op. Ha SToro rrpHMep8 BH,lI;HO, 

tlTO XOpOIIJeH IIP8KTHROH flB~'IfleTCfl OTR8a OT HCrrOJIbaOBaHHfl JIHTep8JIOB 

B Rypcopax Bea,ll;e, r,!J;e STO B03MomHO. 

Ho qTO eCJIH IIpHJIOjKeHHe He MomeT 6 bITb MO,!J;HI:}mUHpOB8HO H3-a8 OTCYT­

CTBIUI llCXO,!J;HbIX TeRCTOB HJIU U3-38 He,!J;OCT8TK8 BpeMeHU UJIH ,!J;eBer ? 

B TaKHX CHTY8uHSlX Oracle MomeT ROe-qeM IIOMOqb , 0 tleM U P8CCR8 3bIBa­

eTCH B CJIe,!J;YIOIl.\eM pa3,!J;eJIe. 

AllroplIITMbl COnOCTaBIleHIII5I 

ITo YMOJPIaBIlIO IIOBTopBoe llCIIOJIb30BaaHe KypCOpOB B 6a3e ,o;8EBblX Tpe -

6yeT ux nU.ILHUZO cUlmaueHuil. 3a IIpe,ll;eJI8MH PLj SQL STO n p8BHJIO He Tep­

IIHT KOMIIPOMHCCOB - ASCII-3H8qeHltn ,lI;OJIjKBhI COB rr8,l1;8Tb B TOqHOCTU. 

ECTb TOJIbRO qepHOe II 6eJIoe, II HI-1K8RHX IIOJIYTOHOB. I\:ypcophI I1JIH COBII8-

,o;81OT, IIJIII HeT. B PLj SQL ROMIIUJIflTOP, IIepe<}lOpM8THPYSl RYPCOPhI, CTa­

p8eTCR IIOMOqb ux nOBTopHOMY UcnOJIb30B8HIIIO, HO:')TO Bce, qTO OH MomeT 

C,lI;eJIaTb. 8TO orpaHllqeHHe oco6eHHo ,lI;oca,ll;HO, Kor,ll;a KypCOPbI OTJIHqaIOT­

CH JIUIIJb TeRCTOM JIUTepaJIOB. PaccMoTpllM ,lI;B8 Kypcopa : 

SFI reT order date ;::ROM orde rs WllrRF orde r nLrf,be r '1 
SELECT crder_date ;:: Ror~ orde,s WHER E orde r_nL:fIber = '4 ' : 

068 OBH BblrrOJIBHIOT O,ll;HO H TO me ,il;eticTBue, U3BJIeRRH 3H8qeH Ue 0 r­
de r _d at e ,n;JIJI a8,il;8HHOrO aaRR3a, a cyMMa ux ASCII -aHaqeHHH OTJIUqaeTCH 

Bcero aa 3 e,n;HHHUbl. Ho CT8P8HHflMH 8JIrOpHTM8 TOqHOrO corrOCT8BJIeBHfl 

068 y,ll;OCT8HB8IOTCfl co6cTBeHBoro D OJIBOr O p836op8 H MeCT8 B p83,n;eJIfle­

MOM nyJIe (,n;8me eCJIU a8XO,ll;flTCfl B RO,ll;e PLj SQL). 

SOL_TEXT 

s r i reT order_date "'ROM orde rs 
WHERE orde r_number = ''\' 

SEL ECT crder _dale ::nOM orde rs 
WHERE o rde r_nurnbe r = ' 1' 

B ROHue KOHUOB, pa3,il;eJIHeMhIH rryJI MomeT 6bI Tb 38rrOJIBeH 8H8JIOrUqHbI ­

MU KYPCOPRMU, ,lI;JIH ROTOPbI X rroBTopBoe BbIIIOJIHeHlle TaR 6JIll3RO - II Bce 

ern;e TaR ,n;aJIeRO. TaKoe rrOBe,il;eBHe B OTBomeBHH JIHTepaJIOB B Rypcopax 
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CBOHCTseHHO OT,lI;eJIhHhlM KOMMepqecrm:M rrpHJIO)KeHHHM, a TaKiKe paHHHM 

sepcHHM ODBC. C yqeTOM TaKora IIOSe,l.{eBIIH B Oracle ,1J;OfiaSJIeH BTOpOH: 

8J1rOpHTM COBMeCTHoro HCnOJIb30SaHIIfi RypcOpOB - conocmU8/LeHue no­
a061ib1X (similar matching). «TIO,lJ;06HbJe» 03aalJaeT a,D;eCb, {{TO OT KypCO­

POB Tpe6yeTcn COBIIaAesHe ASCII-CYMM, He Y'lJllThlS8roDJ;HX JIHTepaJII:iI. 

IIpHlI1eH-HeMblH a.!ll'OpUTM COBMeCTHoro HcnO.'1b30BaHHJI onpe,!l;e."l,H­

eTCH IIIlPflMBTPOM llHH.U;HflJIH3f1IJ;HH CU R SOH~S ll t,R 1 NG: 

SOL> SELECT 
2 

name, 
value 

3 FROM v$parameter 
4 WHERE name = 'cursor_sharing' 

~jAME VALUE 

cursor _s raring EXACT 

Hflpany C 3H,naHlleM .D;BHHOro mlpHM eTpu ,n."IJ1 B,II; B ueJIOM BbI Mome­

T€ onpeD;eJIHTb era .u.1Ja oT.ZI;e.lJbHOrO celUlCa npH nOJ',ro~H KOMflH,!I;bl 

Ali eH St SSlO N. 

SOL> ALTER SESSION SET cursor_sharing = SIMILAR; 

Sessjon alte red . 

BOT '(fTO H8XO.n;HTCSI B pa3.n;eJISleMOM rryJIe rrQCJIe BbIIIOJIHeHHH OTJIII1l81O ­

ru:Hxca JIHTepaJIaMil RypCOpOB B CJIy1l8e rrpHMeaeHIIH aJII'OpIITM8 corrOCT8B­

JIeHHH nO,ll;06ahlx: 

SOL_TEXT PARS E_CAL LS eXECUTIONS 

SU[CT order_oate =RO 2 2 
M orders WHER E orde r 
nUMber = : "SYS_ ~ O· 

.HBRO aa,ll;8RBhle 3HarteBlifl 6b1JUI npeo6paaOB8BbI B nepeMeBHhIe CBfl3hIBa­

HHR, llTO 3HallIlTeJIbHO nOBhICIIJIO BepORTHOCTb nOBTopHOI'O HCnOJIb30BaBIIf[. 

3HRlleHile SIMI LAR He 03H8118eT, 'ITO Orac l e 6Y,ll;eT CJIeno nO,ll;CTaBJI.HTb nepe­

MeHHhle CBH3hIB8HIIH BMeCTO KmK,ll;OI'O Hafi:,n:eHHoI'o HM JIllTepa.TIa . HanpIl­

Mep, OH He CTaHeT ,lI;eJI8Tb ::lTOI'O , eCJIII B pe3YJIbT8Te 3HaQIITeJIbHO II3MeHIIT­

cn DJIaB BhlDOJIBeBIHl, Bhl6paHBhIH ODTHMH3RTOpOM DO CTOIlMOCTR - ERR 

B npRBe,ll;eBBOM BH.iKe npIfMepe C CYru:eCTBeBBO 8CRMMeTpRQHbIM pacnpe­

.n;eJIeBileM 3aK830B DO peI'IlOB8M. 

SOL> SELECT r eg1on_1d, 
2 count(*) 
3 FROM orders 
4 GROUP BY region_id: 

RiGTON 10 COU tH( y) 

1 9999 
2 
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ECJIll OII TllMll3aTOp paCIIOJIaraeT aRTyaJIbBOR cTaTllcTIlROR, Orac le y"'lTeT 

STY aCIlMMeTpllID II Bhl6epeT pa3HbIe IIJIaHhl BbIIIOJIHeHllH ,n;JIH IIOJIY'IeHIlH 

3alIllceH IIO KaJK,n;OMY 113 perIlOHOB. ,ll;JIH perllOEa 1 OB Bhl6epeT IIOJIHhlH 

npOCMOTP T86mlIIhl, T8K K8K eMY H8,n;O IIpOCMOTpeTh Bce 38IIllcn KpOMe o,n; ­
HOH. ,Il;JIfl pernOHa 2 OH npe,n;nOT{TeT Bhl60PKY O,n;HOH CTPOKIl C IIOMOlllhID 

UB,n;eKC8 no nOJIID REGION_ID . BhlrrOJIHIlM STU aanpOChl C BKJIID'IeBHhlM pe­

mUMOM AUTOTRAC E, 'ITo6hl npo,a;eMoHcTpllpOB8Th CK838HBoe. 

SQL> SELECT COUNT( .. } 
2 FROM ( SELECT .. 

3 
4 

COU tlT(.) 

9999 

FROM orders 
WHERE region_id 1 ) ; 

Execul i cn Plan 

a SELECT STATE MENT Opti'Tlizer=ALL_ROWS (Cost=3 Card=l Bytes=2) 
1 0 SORT (AGGR i GATr) 
2 TABLE ACC ESS ( FJLL) OC ORD ERS ' (TABLE) (Ccst-=3 Card-=21 5yt es-=42) 

SOL> SELECT COUNT("} 
2 FROM ( SELECT .. 

3 FADM orders 
4 WHERE region_id 2}; 

COUtll( . ) 

Execut i cn Plan 

o SELECT ST/ITEM ENT Optirnize r=/ILL ROWS (Cos t -= l Ca rd=l Bytes=2) 
1 0 SOH I (AGGHI::GAlI::) 
2 INDEX (RANGE SCAN) OF 'OROER_REGIOW (INDEX) (Cos t=l Ca rd= 1 Byles=2) 

B ,a;eHCTBllTeJIhHOCTIl Hac UHTepecyIDT B8xo,a;flIIJ;UeCfl B pa3,a;eJIfleMOM rryJIe 

KypCOphl. 

SELECT COJNT(.) ::RO 

M , S[ I [ CT w , 
FROI~ c rde rs 
\~ II ER E region i d = 

"SYS B O' ) 

SELECT COJ~H( . ) ::R O 

M ( S[L ECI w 

FROM c rde rs 
\~HERE reqi on _i d 

"SYSBO "' ) 

PARSI::_CAL LS EXECUTIO NS 
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HeCMOTpH Ha TO "'ITO TeKCThI KYPCOPOB IIOCJIe IlO,ll;CT8aOBRIi ll,ll;eHTH"<IHhI. 

GhIJ! COa,n;aH OTAeJIbHhIH KYPCOP, TaR RaK Oracle o6HapymIfJI CJIIIIlIKOM 

60JIbillHe I13MeHe B IIH B IlJI8He BbIIlOJIHeHIUI. BJIarO,ll;apH TaKOR CTpaTenm: 

n pOR3BO,ll;llTeJIbB OCTb He CTpa,ll;aeT npH YCT8aOBKe pe)KRM8 SIMILAR .n;JIfl 

COBMeCTBoro HCIIOJIb30B8mUI Rypcopa. 

IIapaMeTp CURSOR_SHARING MomeT npHHllM8Th eru;e II TpeThe 3HaqeHIIe -

fORC [, B COOTseTCTBIill co CBOliM H8llMeaOS8HweM OBO 03HaQaeT npIlHy,!l;I1-

TeJIbHOe IIOBTopHoe HCIIOJIb30S8Hlle KYPCOPOB IIpR COBIl8,l1;eH llll llX TeReTOS 

IIOCJIe a8MeHbl JIIITepan:oB a8 rrepeMeHHbIe CBfl3bIS8HIUI. IIpll 3TOM MeTO,ll;e 

BbIIIOJIBfleTCfl npflM8n nO,ll;CT8aOBK8, aenOCpe,ll;CTBeBBo aft OCBOB8mUI KO­

TOPOH OIITHMIi38TOP no CTOllMOCTll (CBO - cost-based opti mizer) CTpOIiT 

llJIa H BblllOJIHeHHH. TaRoif rryTb He Bcer,a;a OrrT HMaJIeH, TaR RaR, 3HaH ,a;eif ­

CTBHTeJIbBOe 3HalleHHe, onTHMH3aTOp CBO Mor 6 bl npH H flTb JIyllrnee perne­

BIfe - RaR 6bl JIO n OKa 3 aBO B npllMepe C REGlotCID. 

IIocJIe BhIDOJIHeHHa 3anpoca C no,a;CqeTOM perllOBOB 1 If 2 C llCnOJIh30BaBll­

eM 3HaqeHIfH I ORC e B pa3.n;eJIHeMOM nYJIe 6y.n;eT Haxo.n;IlThCH TOJIhRO O.n;HH 

KypCOp. 

SOL_TEXT PARS E_CAL LS EXECUTIONS 

SELECT COJtH(.) ::RO 2 2 
H ( SELECT· 

I-Hor~ C rde rs 

~! IlE'R F regi on id 

"SYS B 0" 

3BaqeBIfe FORCE n OaBIfJIOCh B O r acle8i Database (8.1.6) eru;e .n;o Toro , KaK 

B O r acle9i Database n OaBIfJIOCh 3HaqeBITe SI MILAR . PemITM SIMI LAR 6blJI 

BBe.n;eH nOCJIe Toro, RaR MHorlle a.n;MHBITCTpaTOpbl IT pa3pa6oTQHRIT COQJIIT 

MeTO.n; rORC e CJIITmKOM rpy6blM B OTHomeHllll rrpoIl3Bo.n;HTeJIhH OCTIT 3arrpo­

COB (RaK 6blJIO rrOKa3aHO B n pHMepe Bblme). ECJIH BbI pemHTe BOCrrOJIb30-

BaTbcn O,a;BHM ll3 STUX pemUMOB, M bl HaCTOflTe.'IhHO peKOMeH,a;yeM BaM OCBO­

BaTe JIbBO npoTeCTupOBaTh npOIf3Bo.n;IfTeJIbBOCTb , QTo6bl y 6e.n;llTbCfl B TOM, 

liTO npellMyru;eCTBa COBMeCTBo ro llCnO~'Ib30BaBHfl KypCOpOB Be CBo.n;nTcn 

Ba BeT CBllmeBlleM n pOIl3Bo.n;HTeJIbBOCTIl 38npOCOB. 

IIoMHHTe: HeCMOTpH H a y.n;06CTBO HCrrOJIh30BaHHH peamMoB SIMILAR II rORCe, 
OHIl Be MoryT 3aMeHllTb xopomo n po,a;YMaHHoro If JIOrHqHOrO llCnOJIb30Ba­

H ila KypCOpOB B K o.n;e BamHX rrporpaMM . 

COBnaAeHIllSi TeKCTOB MO>KeT 6blTb HeAOCTaTO'lHO 

IIOMIlMO COBna.n;eBlln Te KCTOB KypCOpOB eCTh eru;e pn.n; q:,8 KTOPOB, B.'IllfllO­

ru;HX Ha nOBTopHoe HcrrOJIh30B8Hlle KypCOpOB - BarrpHMep, H eCOBrra.n;eHllH, 

orrpe.n;eJ[aeMble CTaTHCTIlKOll orrTllMll3aTop8 HJIH HaCTpOllKOll apxHTeKTypw 

Globalization Suppor t ( rro.n;.n;epmKa rJIOOaJIH3aUHll, rrpem.n;e H83WBaBm8aca 

NLS - National L anguage Suppor t, rrOMepmKa Ha:O;llOHaJIhBblX H3bIKOB). 

B TaKHX cllTya:O;HHX rrpOCToro COBrra.n;eHHH ASCII -3HaqeHHll He.n;OCTaTOQHO. 
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PaCCMOTpIiM npIiMep YCTR80BKIi pe,iKIiMa pa60Thl OIITIiMIi3aTOpa. 

SOL> ALTER SESSION SET optimizer _mode = FIRST_ROWS; 

Sess i or a1 t ir eC. 

SOL> SELECT COUNT(.) 

2 FROM orders ; 

COUNI (r) 

10CCO 

SOl > ALTER SESSION SET optimizer_mode ALL_ROWS ; 

Se ssi or: al t e rec. 

SOL> SELECT COUNT(·) 

2 FROM orders ; 

COUtJT (. ) 

lOCCO 

KBaJIIiqmUlipoBaHHhle aAMHHIicTpaTopbI 3HalOT, TJTO B aTOM CJIYTJae 6YAYT 

c03Aa8hI ABa Kypcopa : TeKCTbI COBnaAaK)T, 80 IicnOJIb30BaBbI pa3BhIe pe' 

,iKHMbI OIITJ;lMH3aU;HIi, II03TOMY Oracle CTPOHT ,!l;JIfl KypCOpOB pa3BhIe IIJIR­

Bb! BbInOJIBeBmI. BOT t{TO aaXO,ll)tTCn B paa.n,eJIfleMOM nYJIe: 

SOl > SELECT sql_i d, 

2 sql _text , 

3 parse_calls , 
4 executions 

5 FROM v$sql 
6 WHERE INSTR(UPPER(sql_text) , ·ORDERS·) > 0 
7 ANO INSTR(UPPER(sql_text) , 'SOL_TEXT') = 0 
S AND command_type = 3; 

SOl TO SOI_ Tr xT PARS = Cfl U.S [X[CJTTON$ 

o8ksp6aaxa 26C SELECT COUNT:") FRO 
M c r-de rs 

c8ksp6aaxa?6d SELEC"I COUNT(.) FRO 
M c rders ... 

, • • ' HAtlHHfUI c: Orade Datahase lOgRelea"e 1 ,n:JUI O,n;H03HAtIHOi-i H,1teHTU-

... qnIKaUHH Kypcopa B TaRHX npe,n:CTaB:leHHSlX, KaR V$SO L H V$OP ;:::N_CJR ..... ~: '-__ ,~:: SOR. HcnoJlbayeTca CTOJl6eU SOL TO. B 6o:rtee pmnmx BepclUIX ,n;.1JSI 
:3TOll ueJlH npliMeHSlJl3Cb KOMfi:muuJ;HSI CTo.rrfiUOB HASH_VA LUI:: II ADD 
HI::SS . 

OqeBI-I,!l;HO, Oracle 06HapYJKIiJI, 'liTO KypCOphI H.n,eHTH'lIHhI, TaK KaK IIPIiCBO­

IiJI lIM OAHH8ROBhle lii:J;eHTHrpHR8TOPhI, HO C,!l;e~'18JI BTOpOR RYPCOP IIOTOM­

ROM rrepBoro. 
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B .n;aSHOM cJIyqae Mhl 3HaeM, 'l!TO ,n:SU Kypcopa nOTpefioS8JlllCb II3-3U paa­
JIH"t{HhIX pejfi.HMOB OIITHMH38UHH, HO '<{TO eCJUI Gbl STOH lfHq)QPM8UHH Y Hac 

Be 6 bIJro? !CaR Mbl MOJKeM IlOHJITb, a8-qeM IlOHa.n;o6lfJICH STOPOH KYPCOp? 

06paTHMcn K rrpe,ll;CT8BJIeHIHO V$SO __ SHAR EO_CURS OR: 

SO l> SELECT sql_id, 
2 child_number, 

3 optimizer_mismatch 
4 FROM v$sql_shared _cursor 
5 WHERE SQl _id == . d8ksp6aaxa26d '; 

SOL 10 CH1LlJ_N UMtl I:: H 0 

c8 ksp6aaxa2Rd 0 N 
c8 ksp6aa xa26d y 

3HaqeHIIe (< Y » BO BTOpOM cToJI6ue 03HaQaeT: .I1:U, .n:oqepHllH KypCOp nOHa­
,ll;0611JICH 1f3-aU pa3JUI"<IHH B OIlTllMH38Tope . Mbl HUMepeHHo OrpaHIiQIUlIiCb 

B STOM aanpoce CTOJI6u OM OPTIMI ZER_MISM ATCH, "l{To6bI IIOK8a8Tb rrpHQHHY 

BeB03MOJRHOCTll rroBTopHoro llCDOJIb30SaS llfl Kypcopa. Ha C8MOM ,!I;eJIe 

Dpe,!l;CTaB~'IeHIie V$SO L_SHARED_CURSOR CO,!l;ep JKHT MHOJKeCTBO nOJIeti: ( HanpH­

Mep, B Ora cle Database 109 Release 1 llX 39), RaJK,!I;Oe H3 ROTOPhlX COOTBeT ­

cTByeT onpeAeJIeHHOH B03MOJKHOH npll-qllHe OTRa3a OT nOBTopHoro llCn OJIb ­

aOBaH 1UI. 

MeHfl BcerAa llHTepeCOBaJIO, D o-qeMY STO rrpe,!l;CT8 BJIeHlle He H83hlBaeTCfl 

V$SOL_U~jSHARE D_ SO __ CU RS OR, TaR RaR OHO rrOR83hlBaeT llMeHHO STO. TaR H JIll 

llH8-qe, aTO rrpeACT8BJleH He o-qeHb YAOGHO ,!I;JIR All8rHocTllRH IIOBTOPHOI'O 

llCilOJIb30BaHHR RYPCOPOB , nOSTOMY peROMeHAYIO BaM -qaru: e oGparu:8TbCR 

R HeMY. 

CpaBHeHVle SlBHblX VI HeSlBHblX KYPCOPOB 

IIpo6JIeM8 Bhl60pa MeJKAY HBHhlMH H HeRBHhlMH RYPCOp8Mll rropO,!l;HJI8 

M HOI'OJIeTHIOIO AllCRYCCllIO - B o6ru:eM, 0 BhI 60pe MemAY ROHCTPYRD;llHMll 

~OPEN, FETCH, C L OSE» H ~SELECT I NTO». B STOM pa3AeJIe Mhl He 6y­

AeM RacaTbCH BorrpOCOB rrpOH3BOAHTeJIhHOCTH, TaR RaR B rrOCJIe,!l;HllX Bep ­

CHHX Oracle rrpO,!l;eJIaH a 60JIbillaR pa60Ta ,!I;JIH CHHTIiH OCTPOTbI sToil npo· 

6JIeMhl BMecTo SToro cocpeAOTo-qllMCfl Ha TOM, "tiTO D pOllCXOAHT B 6aae ,Il;aH­

HhlX, H 06CY,Il;HM paaJIHtIH5I B npHMeHeHHH 3THX RYPCOPOB B PLjSQL, 

BKJIlOTIaflll TOT cpaRT, TITO OHH He BCer,ll;a COBrra,ll;8IOT B pa3,1l;eJI fleMOM nyJIe. 

B 'leM OTnI'I'lVle? 

B PLj SQL HeJl6Hbte 1CypcOPbt - 3TO RYPCOPhI, ROTophle onpe,ll;eJIHIOTCH B MO ­

MeHT BhlTIOJIBeBH$I. BOT rrpHMep: 

DFCI i\RF 
v_dote DATE: 

BEGI N 
SELECT o rder date 
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I NTO v_date 

FROM o rders 

WHERE order nU Mbe r 100 , 
I:: tHl ; 
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B xo.n;e BhIIIOJIHeHIUI STOI'O Ko.n;a C03.n;aeTCR KypCOp .n;JIR BhI60PKIf aHa'<leHIUI 

orde r _dat e .n;JIH 3aKaaa C HOMepOM 100. TaKIfM 06paaoM. KypCOp 6hIJI HeHB­

H O oIIpe.n;eJIeH BO BpeMSI BbIIIOJIHeHIfH Ko.n;a. 

Jl61-lbIU KypCOp - STO KypCOp, KOTOPbIH o IIpe.n;eJISleTcSI.n;o HaTtaJIa BhI rrOJIHe­

HHSI. BOT rrpoCTOH npIfMep: 

DEC LAR E 
CUk80H curS_£8 t _od 18 
sri rCT a rde r _cafe 

FROM o rders 

WHEH E o rde r nu mbe r 100 , 
v_da t e lJA I E; 

BEGIN 

OPEU cu rs_qe t _cd , 
FETCH cu rs ge t ad l NTO v date, 

CLOSE cu rs_QeL_od ; 
I:: NU; 

HeHBHbIH KYPCOP BbII'JIH.n;I1T I'opaa.n;o IIpo:w;e II KOpO'<le B aanIfCIf, IIOSTOMY 

nepBhIM IIo6y:m.n;eHIfeM Mo:meT 6bITh BhI60p I1MeHHO STOI'O BapilaHTu. O.n;Ha­

KO HBHbIe KypCOphI IfMelOT pn.n; npeIfMy:w;ecTB, onpaB.n;hIBalOr:o;I1X y.n;JIIIHe­

Hile Ko.n;a PL/ SQL; I1X paccMoTpeHIfIo IIocBa:w;eHhI CJIe.n;yIO:W;Ife .n;BU paa.n;e~'1u. 

KmOTteBOe rrpeHMyr:o;ecTBo HBHoro Kypcopa 3aK JIIOTtUeTCH B HaJIIfTtIfH y H e r o 

aTpH6YTOB, 06JIeI'TIaIOr:o;HX rrpHMeHeHHe YCJIOBHhIX o rrepaTopOB. PaCCMOT­

pHM CJIe.n;YlOr:o;I1H rrpilMep: MhI XOTIIM HaHTIf aRRua II, eCJIIf OH HaH.n;eH, BhI­

D OJI H ilTh a eROTopbIe .a;eHCTBilfl. TIepBaH rr pon;e.a;ypa, I1CDOJIh3YIOr:o;an a enB­

HbIH R y pCOp, BhIHy :m.a;eHa 3aHHMaThCH rrepeXBaTOM IfCKJIIOTteHHH, T{To6hI 

orrpe.a;eJIIITh, 6hIJIa ~'1If Hufi.a;eHa 3anilCh. 

CREATE OR RE PLAC E PROCEDJR E der1c AS 
v_date DATE, 
v i ts t here fiDOI - fiN ' = TRur; 

BEGIN 

tll::GI N 

8[L [ CI o rde r_dat e 

Hno v_d a te 

FROM o rde r-s 
WHERE o rder number = 1 , 

EXCEPTIOtJ 
Wll l:: tI no_data t ount I II EN 

v its_the re = FAI So; 
\~H Etj OTHERS TH:::N 

HA1S =- ; 
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rNIJ; 

IF NOT v i t s_the re TH EN 
dO_SC rleth i r g 

EUD I F: 
END ; 

fna sa 2. Kypcopi.J1 

BTopan npoue)1;ypa, H8 II IIC8HH8n C IICIIOJIh30B8 HHeM $IBHOrO Kypcopa, BOI­

I'JI$I)J;I1T ropa3)J;O nOHRTHee, TaR KBI<. H8JUfTlIle y Rypcopa 8Tprr6YT8 %NOT­
FOlND ,n;e:rraeT O"'leBH,ll;HhlM npoBepHeMoe yCJIOBile. OrCYTCTByeT T8Rme BeoG­
XO,ll;HMOCTb B ,ll;OIIOJIHHTeJIbHOM 6JIORe BEGIN-END, HyamOM TOJ[bKO ,D;JIH pea­
JIH38Ullil JIOr'I1KIi. 

CR EATE on REP LACE PROCEDJRE denc AS 
CURSOR curs_Ge t_date IS 
SELECT 0 r de r _c a Le 

m OM o rders 

WHER E o rder nUMber 1, 
v_d aLe DATE; 

El EGT N 
OP EN cu rs_gel date, 
FfTCIl curS_Get_da t e INTO v_date , 

TF CLrs get cate%NOT FOJ~m THrt~ 

do scnethl r" g, 

rNIl! F; 

ClOS E curs get da te , 
t tHJ ; 

Oracle IIOA,ll;epjIH1BaeT cJIe.o:yronVIe 8Tpn6YThl KypCOpOB: 

OnHcaHHe 

%5 ULK_nowcou ~n KOJIHQeCTBO 3anHceH, B03BpRI..IJ;ReMhlX onepaU;lIeH MRCCOBOH Bhl-
60pKH ( flUI K COi l EeT TNTO). 

%FOUtJ D 

%NOT FOUN D 

%ISOl' l:: tJ 

%RO WCOUNT 

TRUE , eCJlH nOC;le.n;H5UI onepau;nH FETCH 6hl.'lH ycnellIHoH; FALS E ­
B npoTHBHOM cJlY1.£ae . 

TRU [ , eCJlH noc;re.n;HSUI onepaU;HSI F- TCII 6hl]m HeycnemHoH; FA I S[ ­

B npoTHBHOM cJlY1.£ae. 

rHU E, eCJlH KypCOp OTKPhlT ; FALSI:: - B npoTIIBHoM c;rY1.£ae. 

KOJIJItlecTBO 3anHceH, Bhl6paHHhlx Ha TeKYI..IJ;HH MOMeHT K y pCOpOM. 

Bbl, B03MOJRHO , 3HaeTe, "'ITO HeKOTophle 113 3TIIX aTpIIGYTOB .n;ocTynHhI TaK­

me .n;JUI HeHBHhlX KypCOpOB. O.n;HaKO nporpaMMHyro JIorilKy ropaa.n;o y.n;o6 -

Hee peaJIHaOBhIBaTb C nOMOIIJ;blO HBHhIX KypCOpOB, oco6eHHO Kor.n;a B Ba­

llIeR n por paMMe HeCKOJIbKO K ypCOpOB, KaK nOKaaaHO B 3TOM KOpOTKOM 

npilMepe: 

IF curs get oreer%ROWCOUNT = 1 TH eN 
I F CLrS _gel_eela.ils%FOJ~m THEN 

proces s_oreer detai1; 
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napaMeTpbl Kypcopa 
KaR YJKe rOBOpIIJIOCb B STOH: rJIaBe, IIapaMeTp"3aU"H RypCOpOB rrOMoraeT 

IIOBbICIITb CTeIIeHb IIX IIOBTopHoro IICIIOJIb30BaHilH. BOT IIPOCTOH IIpilMep 

IIpoue~YPbI rrOJI),1tle H HH ,n;8TbI 3aRa38 C l1apaMeTpH30BaBHbIM RypCOpOM: 

Ll ECLARE 
CU RSOR curs_Qet_od ( cp_on tlUMBER ) IS 
St U::CI order_date 

HlOM 0 I-de rs 
~iHERE order numbe ' cp_on: 

v _date DATE 

BEGItl 
QPrN Cli rs Get od(1(jO) ; 

FrTCIl Cli rs Get od TNTO v date ; 
CLOSE cu rs cet od 

Et~D ; 

ECJIH ,n;aJIee B :7T0H: n porpaMMe HaM nOHa,n;ofirrTcrr ,n;aHHbIe 0 a8R8aax C HOMe­

pflMil 200, 300 II 500, ,n;OCT8TO'<lHO 6y,n;eT er:u;e paa OTRPbITb STOT JKe RypcOp. 

TaROH: 110,n;XO,n; cl1ocoficTByeT 110BTOpHOMy I1C110JIb30BaBIIIQ RypCOpOB 1(aR 

B CaMO H: PLj SQL-IIporpaMMe, TaR II B pa3,n;eJlHeMOM IIyJIe. 

RBBble II BeHBBble RypCOPbl B pa3,n;eJIHeMOM l1yJle He COBIIa,n;ftIQT. IIoHCBIIM 

Bft IIpilMepe, qTO IIMeeTca B BII,n;y. 

DECL,\R E 
CURSOR get reg i on IS 
SEL ECT I-egior _id FROM orde rs 'tlH:Jl E region_id 2: 
v_r eOcn tlUM5ER : 

li t G1N 
Ol'etl get_region; 
FETCH ge t_ , eQic n uno v_region: 
CIOS C ge t _ re(; i cn , 
SELECT regior _id uno v_region =- nOM crde , s wHERE region_id = 2, 

END: 

CKOJlbRO RYPCOPOB fiy,n;eT B paa,n;e~'IHeMOM nYJle? OTBeT: IlB8. 

SOL_TEXT 

SELECT REGION_ILl FROM ORDEHS ',\I 

HEilE REGIOtJ_ID = 2 

SELECT REG ION_ID FROM OflDERS '"I 
HERr R EGTOt~ TO = ? 

PARSE_CAL LS EXECJTI ONS 

HeCMOTpH H8 TO TITO STII KypCOPbl BblI'JlHIlHT 0llIlB8ROBO II 068 Haxo,n;.ffTCH 

B paaileJIHeMOM rryJIe, C TO'<lRil 3peHIIH Oracle y HIIX ,n;OCT8TOqHO OTJlIIqIlH: 

(MOJKeT 6wTb, rrpellJIO)KeHile INTO'?) . QT06bI xpaHIITb I1X OT,n;eJlbHO. IIosTO­

My He CJIe.n;yeT Hft.n;eHTbCH, '<ITO HBHbIH: II HeHBHbIH: KypCOPbl COBrra.n;yT B pa3-

.n;eJIHeMOM IIyJIe. JIyqIIle IIp".n;epJKIIBaTbCH RaRorO -TO OIlHoro cIIoco6a. 
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MSirKoe 3aKpblTIIle Kypcopa 

llpw paapa60TKe rrpHJIOmeHllll H BcerA8 cTapalOcb HCIIOJIb30S8Tb JHofihIe 
B03MO:lKHOCTH, rrpllBoAHI.IJ;He K IlOBbIllieHIHO npoll3BOAIITeJIbHOcTIi . 51 Bee­

r',lI;8 38A8ro ce6e BonpOCbI - HanpHMep, eCJIH q,YHK:o;ml MHOrOI-tpaTHO ShI3bl ­

BaeTCfl B Te'tleHIfe OAHoro ceaBea Oracle, nOtteMY 6bI MBe He K311IHPOB8Tb 

K8Kue-TO 06II.J;Ife ,1l;8HHbIe BMeCTO Toro, t{Tofibl Kam,1l;blH pa3 38npaIlIIfB8Tb 

I1x? H.lUl, eCJIH MHe II3BeCTHO, "<ITO 6aaOBhle ,a;8HHhIe MeHflIOTCfl (lAlIE paa 
B TI8C, IlOqeMY fib! He coxpaHIITh peaYJlbT8ThI 3anpoca II TeM C8MhIM 1136e­

maTh IIOBTOPH hlX :l8npOCOB B TeqeHHe nOCJIe,l1;YIOIll;IIX 60 MIIHYT? 

O.n;HO H3 rrpeAIIOJImKeHIIll Oracle a8K.)I10QaeTCH 8 TOM, QTO eC.J1H KypCOp 6hIJI 

O,ll;Ham,ll;hl IICIIOJIb30S8H B ceaHce, TO OH KorAa -HIIfiYAb fiy.n;eT HCIIOJIb30S8H 

IIOBTOPHO (.n;a<-Ke eCJUIGbIJI }IBHO 3aKpbIT). TIpileM. peaJIII3yroru;I1H 3TO rrpe.n;­

IlOJIOmeHIIe, H83hIBaeTC}I JUilZKU jJ1, 3aKpbWtUeM" I1JIII , K8K H 3TO Ha3hIBaro, 

<O:3aKpbITileM 6e3 3aKphITIIH». 

PaCCMOTpHM IlPOCTOH IlpilMep C B eflBHhIM RYPCOpOM. 

SOl > SELECT NULL 
2 FROM DUAL; 

N 

row se.lected 

HeaBHhIH KYPCOP 6bVI C03,ll;aH, OTKPhIT, HCIlOJIh30B8B .n;JIa BhI60PKH H 3a­

KphIT - Bce B O.n;HOM OIlep8Tope SELCCT. T erreph OH ,ll;OJImeH 6bITh OTCOe,ll;H­

HeH OT ce8Hca, B KOTOPOM BhIIIOJIHHJICH, IIpaBHJIbHo'l He TopOIIHTeCb . ,UJIH 

Toro qT06hI BOCIlOJIb30BaTbCH IIpeHMyru;eCTB8Mll B03MomHoro IIOBTopHoro 

HCIIOJIh30B8HHfl, BhI IIOJIBneTCn .7IIIillh MnrRoe 38RphITile Rypcopa, KOTopoe 

Il03BO.7I fleT YCR OPHTh e r o nOBTopHoe B hIIIO.7I B e B IIe B 3TOM ce8Hce. 

KYPCOPhI, CBH3aHHhIe C orrpe,ll;eJleHHhlM ceaHCOM, IlepeQIlCJleHhI B rrpe,ll;­

CTaB~'1eHIIII V$OP EN_CU RSO R. 3.n;ech CO,ll;eplK8Tca KaK OTKphIThIe B ,ll;8HHhIH MO­

MeET KypCOphI, TaR II Te, KOTophIe 6hIJItl MflrKO 3aKphIThI. BOT ~ITO E 8 XO­

,ll;HTCfl B 3TOM rrpe,ll;CTBBJleHHH .n;Jlfl ceaBcB, BhlrrO~'1HHIOru;ero 3arrpoc R DUA L: 

SOl > SELECT sq l _text 
2 FROM v$open_cursor 
3 WHERE sid = 43 ; 

SOL TEXT 

SELECT NULL FROM DUAL 

TaR oe MflrRoe 3aRphITile n pOHCXO,ll;I1T npil flB B OM 38RphITilil Rypcopa o Ile­

P 8 TOPOM CLOSE IlJlH rrpii HeflBBOM 38RphITHH B MOMeBT BhIXO,ll;a H3 06J18C­

TH BH,ll;HMOCTH. 

,UJIH Toro QT06bI Bce KYPCOPbI He OCTaJIIICb H8BeQHO B COCToaHIIH MarKoro 

38KPhITHH, MomHO yCT8HOBHTb B Ilap8MeTpe HHII:O;HaJIII3a:O;HH 6a3bI .n;8H­

HhIX OPCN_Cl.,RSORS rrpe,ll;eJIhHOe KOJIH"lIeCTBO KYPCOPOB .n;JIH ceaHca. TIPil 38 -
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IIOJIHeHIill CIUICK8 H811fioJIee ,ll;OJlro He llCIIOJIh30B8BIlIlltiCH aaKphIThIH Kyp­

cop BhlfipaCbIBaeTCH, a aB ero MeCTO a8IIllChlBaeTCH HOBbliL O,ll;HaKO eCJIll 

ceaBC IIOIThlT8eTCH HBHO OTKphITb fiOJIhilie KypCOPOB. qeM YK8a8a o B STOM 

napaMeTpe, OR DOJIyqIiT OIIIH6KY ORA-DIOOO: maximum open cursors ex­
ceeded ( rrpeBhImeao M8KCHM8JIbHOe lIItCJIO OTKpbITblX KYPCOpOB). 

OTKpblTl-le ~BHbIX 1-1 He~BHbIX KypCOpOB 

Er:u;e O,1l;HO MeCTO, r,o:e HBHhle If HeHBHble KYPCOPbI TpaKTYIOTCH IIo-pa3HO­

MY, - :ITO erUleOK OTKphlThlX KypCOpOB. PaCCMOTpHM aTD aB rrpliMepe, rAe 
3H8't1eHHe napaMeTpa OPEN _CURSORS paSHO 20. Caa-qan8 BbJIIOJlHllM HeCROJIb­

KO HeHBHhlX KypCOpoB: 

DrCIAR r 
v_dUmTIY va rc r ar2( 10) 

El EGT N 
SELECT A' I NTO V_dl :1Wly FHOM orde r s 
SELECT "S" INTO v_dLrrlrw FROM o rde r s; 
. 1-1 raK J18,lee JlJI\1 I:lcex n poll Io1C II LO( Vi C I pO'l rWX 6YKtl aJ oatlWI a 

SI::LI::CI 'x' I NIO v_dvfl rlY i- HOM oreers. 

SELECT 'y ' INTO v_dLiflrw FnOM o ro er s; 

SI:L I:CT 'z' INTO V_dLrrlrlY FH OM orde r s; 

EtW; 

em-fCOR CBfl3aHHhlX C ceaBCOM KypCOpOB 6Y,1J;eT BhlrJIfi,lJ;€Tb TaR: 

SQL> SELECT oc .sql_text 
2 FA DM v$open_cursor oc, 
3 v$sql sQ 
4 WHERE user_name = 'DRH' 
5 AND oc.sql_id = sQ .sQl_id 
5 AND command_type = 3; 

SOl TrXT 

SELECT n FROI~ ORDERS 
SELECT , FROM ORDERS 
SELECT 'c FROI~ ORDERS 
SEI rCT q FROM ORocRS 
SFI rCT , FROM ORDcRS 
Sri rCT T FROM ORocRS 
SELECT v FROI~ ORDERS 
SELECT 's FROM ORDERS 
SELECT 'p FROM ORDERS 
SElECT w FROM ORDERS 
SELECT " FROM ORDERS 
SELECT u FROM ORDERS 
SELECT , FROM ORDERS 
SELECT T FROI~ ORDERS 
SELECT '1 . FROM ORDERS 
SELECT y FR OM ORDERS 
SELECT , FROM ORDERS 
SELtC I t i- HOM OHOEHS 
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SEI reT "h" FROM ORDeRS 

19 rows se l ectee 

TOJIbKO IIOCJIe,n;HHe K YPCOPhI OCTa;HICh B COCTOHHIHI MHI'IWI'O aaKphlTHa. 

OCTaJIhHhIe GhIJIll y,lJ;ft JIeHhI, ,({TOGhI OCBo60.l1:HTb MeCTO ,lJ;JIH HOBhIX RYPCOpOB. 

Terrepb BblDOJUIHM HeCROJIhKO flBHblX KYPCOPOB, OTK.PblB8fl II 3ftKPblB8JI 

Kam,n;hIH: H3 HHX. 

DEClAR E 
cunSOR curs_55 IS SE LECT 'A' FROM orde rs , 
CURSOR curs_55 I S SELECT B" FRor~ orde rs , 

. . .• 1 Til K ,llGllee AUI Bcex npcni1Ch'/:{x :1 CTOC '1HblX 6YKB 'W¢:.JB:4TJ . 

. . . ASCII-KoJ.j 01 65 i/O 122 
cunson curS_122 IS SELECT 'z ' FROM crders . 

fi E' GT N 
OP EN cu r s 65, 
CLOS !:: cu rs_68; 

... i-I T3K /lanee . 
OPEN curS_ 122: 
CLOS E cu rS_122 , 

E t~ D ; 

B peaYJIbTaTe nOJlyqIlM CIHICOK CBH3ftHHhIX C ceaHCOM KypCOpoB, O'lleHb no­

XOJKllH Eft TOT, KOTOPbIll Mhl BH):{eJIH 8 CJIy-qae C HeHBHbIMH KypcopaMll. Ho 

IIpe,!J;CTaBbTe, qTO 6Y,!J;eT, eCJIll Mbl nOJIeH llMCH II He aaKpoeM Bce HBHble 

KypCOPbI , KaR B CJIe,!J;yrow;eM llpHMepe. 

DECLARE 
CU HSOH curs_5J lS St Lt CI A' FHOM orders, 
CU RSOR curs_55 IS S[ I [ CT "Il' FROM orders, 

i1 T?K ~anee I1Mi Bcex nponi1CIHtX M CTDC'irWX 6YKR ilr!¢oflMTiI 

... ASCII KO,ll OT 65 ,llO 122 
CU HSOH curS_ 122 is StLtCI 'z I-HOM crders , 

BEGIN 
OPEIl cu rs_5 5, 
OPFN Cli rs fiR , 
. i1 TdK f-j8 ! lee . 

Ol'eN curS_122; 
[tnJ ; 

rAe-TO Ha 20-M Rypcope Mhl nOJIyqHM ollIw6RY, TaR RIlR cellHC nOIIhlTaeTCH 

BhlHTW aa oTBeAeHHoe AJI.H Hero orpaHWqeHWe B 20 OTKPhlThlX RypCOpOB . 

ERROR at line 1 
ORA- 010CG: maxmur'l open cursors excee de d 

ORA-06512 at line 21 

ORA- 06512: at line 80 

STO oAHa W3 IIpIITIIIH, no ROTOphlM TaR BamHO Bcer'Aa 3aKphlBaTb HBHhle 

KypCOphl. 

TaR K aRIIM me AOJIJKHO 6hlTb paayMHoe aHaqeHWe napaMeTpa OP [ N_CURSORS? 
OTBeT npocT: CTOJIbRO, CROJIbRO HyJKHO, nJIroc OAWH. Ha nepBblH Bar'JIH,ll; OT 
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TaKoro OTseT8 M8JlO IlOJlh3hl, aD ,1l;JIH yCT8HOBKil ~Toro napaMeTpa BeT .n;py­

rHX rrpaKTIIqeCKIIX peKOMea.n;aurriL ECJm: 3H8-qeHile CJIIIllIIWM MaJID, npo ­

rpaMM8 He BhlilOJIHHTCH Ha-aa OllIH6fm ORA-IODO. ECJw: 3H8'IeHHe CJIHllI ­

ROM BenllKo, KYPCOPhl (flBHhle II HeJIBHhle) MoryT H8Bcer,[(8 OCT8TbCfl B CO­

CTOflHIIII MflI'ROrO 38Rpb1TIlH. Xopom8n HOHOCTb B TOM, 'ITO npil a8,lJ;8HIUf 

napaMeTpa rrpoCTpaaCTBO Be peaepBIIpyeTcfl, n03TOMY YCT8aOBR8 60JIbTIIO­
ro 3H8TleHHfl He rrpIlBO,lJ;I1T K nepepacxo,lJ;Y naMflTli . 

IIpHBe,n;eHHbIH ,n;aJIee a8rrpoc B03Bpam;aeT no,n;XO,!l;Hm;ee 3Ha-qeHIle, I10ACQll­
ThIBaH IIOJIHOe KO~'111qeCTBO KypCOpOB (OTKpbIThIX II MHI'KO a8KphIThIX) ,n;JIH 

TeKym;ero ceaHca. fI peryJIHpHO a8rrYCK81O era H8 paHHIlX ST8II8X paapa-
6oTlm: npIIJIo:meHHH. 

SYS> SELECT 
2 FROM ( SELECT sid, 
3 COUNT(.) 

-1 FROM v$open_cursor 

5 GROUP BY sid 
5 ORDER BY COUNT( *) OESC) 

7 WHERE ROWNUH = 1; 

sm COUtn(~) 

45 20 

3aTeM H YCTRHaBJIHBaK) rrapaMeTp OPEN_CURSORS paBHhIM MaKCHMaJIhHoMY 

IlOJIyqeHHoMY 3HaqeHHfO C 3aIIaCOM B 10 HJIH 20. 

B ,n;HHaMHqeCROM SQL (NDS - Native Dynamic SQL), RaR rrpaSIIJIO, Tome 

MoryT 6hITh peflJIII30SflHhI rrpe IIMyrn;ecTsfI MHI'ROI'O 3f1RPhITHH II rrOBTopHO­

I'O HCIIOJIh30BflHIUI RypCOpOB, HO HaHJIyqIIIIIe pe3YJ[hTflThI ,n;OCTIII'afOTCH 

rrp H IICIIWIh30BaHIlH rrepeMeHHhIX CBH3hIBaHII5I. PaCCMOTpHM ,ll;Be rrpoue,ll;Y­

PhI, ROTophle BhIIIOJIHHfOT O,ll;HHaKOBhIe ,ll;eHCTBIIH, HO B O,ll;HOll IICIIOJIh30Ba­

H hI rrepeMeHHhIe CBH3hIS8 H Hfi, 8 8 ,n;pyroll - KOHRaTeHa:O;Hfl. 

CRrIlT[ OR RrP I AC E PROC[[lJR r bi nd ( p en t~ U M[i E R ) AS 
v ad DAE ; 

BEGIN 
[X ECUTE IMM CIHAE "S Cl[CT orde r_da te I I 

[tw ; 

I NTO v_od 
USING p_on; 

FROM oree rs I I 
WHERE order number ven " 

CHI::ATE OR RI:: I' LAC E i'ROC El.lJRI:: ccnca t ena t e ( p_cn Nu r~ I} E R ) AS 
v_o d DAl E; 

BEGI N 
EXECIJTE IMr~ EDIAE "SE LECT orde r _oate I I 

FROM oreer"s I I 
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',IIII[R I- order flumte r 

[tw ; 

CH8'llaJIa BhlIIOJIHIiM TPHjf{.n;hI BepcIfIO C nepeMeHHbIMIl CBH3hIS8 H llH: 

SOl> BEGIN 
2 FOR counter IN 1, .3 LOO P 
3 bind(counter); 
4 END LOOP; 
5 END; 
5 / 

PL/SQL procedwe sliccessrully ccnpleLed . 

B CIIIICKe OTKphlThIX BH,D;lfM yme 3HaKOMblH HaM KypCOp: 

SFI Eel crder date FROM o rders 
~j'll FR [ crde r r Wf, be r = v on 

KOJII1"<1eCTBO pa36opoB Ii BhlIIOJIHeHHH, KaK II O?fUI)J;8JIOCb, paSHO III 3: 

Sr i reT order da te FROM o rders 
~~HERE crde ,_r u"Tlbe r = v_on 

PARS [_ CALLS [ X[ CJTl ONS 

3 

Terrepb Tprrm,n;hl BhIIIOJIHHM sepc[lIo C KOHK8TeHaurrefi:: 

SOL> BEGIN 
') FOR coun t er IN 1 .. 3 LOOP 
3 concatenate(counter); 
4 END l OOP; 
J END; 

5 / 

PL/SQL pr-ocedwe sliccessfullv ccnpl eled. 

CmlCOK OTKpbITblX KYPCOPOB llMeeT TaROll Bll,n; Belin)' Toro, t{TO coxpaHfl­

eTCfl TOJIbKO C8MbIH IIOCJIe,lJ;BIIH H3 EHX - B H8,1J;e)K,IJ;e E8 IIOBTopHoe HCDO~'Ib-

30B8Eme. 

SOL_TEXT 

SELECT crder _date FROM o rders 
~~H ER E crde r r'~1,be r = 3 

llHTepecHo B3['JIflHYTb H8 C'IeT'IHKH pa36opOB H BbIDOJIHeHHH. K8)K,IJ;bIii H3 

Tpex KypCOpOB 6bIJ[ O,lJ;HH pa3 pmm6p8H H O,lJ;ilH pa3 BbIIIOJIHeH. O'leBHIlHO, 

'ITO STO CJIHillKOM paCTOqilTeJlbHO. 

SOL TEXT PARSE_CALLS EXECJTIONS 

SELECT crder dale FROM c rder s 
~m EH E crde r_ r ~1,be r = 3 

SELECT crder _date FROM o rders 
hHERE crde r_ r ~1Ibe r = 1 
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SEI reT crder _date FROM o rders 
~H F R E c rde r r U7, be r = 2 
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.Lbf H aMH"fIeCKHH: SQL - 3TO MOr::u;HblH: H y,u:06HbIH: llHcTpYMeHT. IIpH MHHll­

MaJIbBO npo,u:YMaBBoM llCnOJIb30BaBlili OB II03BOJIfleT IIOJIY"fIH Tb Bce ape­

llMyr::u;eCTBa n OBTopBoro llCnOJIb30 B8Bllfl KypCOPOB. ,u:ocTynBbIe B 06bI"fIBOM 

PL/ SQL. 

Lilcn0I1b30BaHVle KypCOpOB He TOI1bKO AIlS! 3anpOCOB 

BMeCTe C P83BHTlieM CYB,l( Oracle pa3BHBalOTcH H K ypCOPbJ. HapH,u:y C ,u:oc ­

TllJKeHHHMll B rrOBblweHllH npoH3Bo,u:HTeJIbHOcTIi. orrllcaBHbIMli B n pe,u:bl ­

.u:yr::u;IlX pa3.u:eJI8X . paCWllpllJI8Cb II lPYBKD;llOB aJIbBOCTb R ypCOPOB. KOTOP8fl 

60JIbwe Be OrpaBH"fIHBaeTCfl BbInO.7IBeBlieM 38npOCOB. - KypcOpbI Ten epb 

HBTerpHpYIOTCfl B npHJIOJKeBHfl B a ypOBBe npoeKTllpOBaBHfl H KOMnOBOB ­

KH. B STOM pa3,u:eJIe onlicaBbI B e ynoMHB8BIIIHeCfl paHee ,u:onO.7IBHTeJIbBbIe 

B03MOJKBOCTH pa60TbI C KypcopaMH. 

MaCCOBa5I BbI6opKa, TH n ,u:aBBbIX REF CURSO R. napaMeTPbI Kypcopa H RYp· 

copHbIe BbIpameBHH - Bce 3TH llBCTpYMeHTbI BeCbMa nOJIe3HbI a,u:MHHllCT­

paTOpy 6aabl ,u:aHHbIX. aaHliMalOr::u;eMYCH llCCJIe,u:OBaHlieM II YJIY"fIIIIeH lleM 

npOH3Bo,u:HTeJIbBOCTH npH JIOJKeHHH: . OCo6eBBO n OJIe3BbI paCCMaTpHBae­

MbIe 3,u:eCb cpe,u:CTBa B Tex CJIyqaflX. Ror,u:a BbI pa60TaeTe C T flJKeJIO Harpy­

JKeHHOrr 6aaoi{ ,u:8HBbIX H ,u:JIfl Bac OqeBb B3JKHO CBeCTH K a6COJIlOTBOMY MH­

B HMyMy KOJIHqeCTBO 3aTparHBaeMbIX B8MH a 8 IIHceH. H anpHMep. CCbIJIOT{­

BbIH THn REF CU RSOR MOJKHO HcnOJIb30BaTb ,u:JIR KOHTpOJIR ,u:ocTyna K ,u:aH­

BbIM H a RJIHeHTCK·oro npHJIOmeHHR, KOTopoe MomeT ,u:ame He no,u:oapeBaTb 

o c rroco6e CTPYRTypHpOBaHIIH Ta6JIHIJ;. ITapaMeTpbI Rypcopa n03BOJIHlOT 

paCIIIHpHTb ,u:ocTyn K ,u:aHHbIM. (B r JI8Be 3 o6cym,u:8IOTcH II ,u:pyrlle crroco6bI 

,u:OCTHmeHHR STOll: UeJIH.) A RypcopHbIe BbIpameBHH (BJIOmeHHbIe RYPCO­

pbI) aRT HBHO crroco6cTBYIOT TOMY, "fITo6bI BbInOJIHHJIHCb TOJIbRO Te orrepa­

IJ;HH. KOTopbIe ,u:eHcTB H TeJIbHO ,u:OJIJKHbI BbInOJIHHTbCH. 

MaCCOBan Bbl60pKa 

ECJIH BbI 6 y,u:eTe BbI6HpaTb 38nHCH no O,u:B OH B IIHKJIe PLjSQL, BbI CTOJIR­

H e TeCb C IIOBbIIIIeHHbIMH H 8KJIa,u:HbIMH pacxo,u:aMH H8 nepeK.7IlOqeHHe KOB ­

TeKCT8 Mem,u:y SQL H PLj SQL ,u:JIR Kam,u:oH 3 anHCH. 3TO cyr:u;eCTBeHHO yBe ­

JIH"fIHT o6m:ee BpeMH BbInOJIHeHHH, oco6eHHo rrpH 60JIbIIIOM "fIHCJIe aarrHceH . 

YMeHbIIIllTb KO~'1H"fIeCTBO nepeR JIIO"fIeHHH K OHTeKCTa MomHO C rrOMor:u;blO 

MaccoBoH BbI60PK H (13U.K CO LL [CT INTO), aarrp8IIIHBalOm:eii a8nHCH rrOpIJ;HH­

Mil HJIIi Bce cpaay. 

CBaTIa.'1a paCCMOTpHM npHMep BbI60PKH 3anHCeH: n o O,u:HOH: 

CREATE OR REPLAC E PROCEDJRE one at a ti me AS 
cunson curs_Get_ord IS 
SELECT 0 rde r _numbe r , 

o rde r cate 
FROM o rders 
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ORD [ R flY o i de r _Clumbe r; 

v_oreer_numbe r rWMBER; 
v o rcer del t e I)I\Tr , 

5EGIN 
FOR v c rde ~ ' ee IN cu rs ge t ord LOOP 

do_SCrletlli r g 
I::NlJ LOOP, 

EN D; 

rna sa 2. Kypcopi.J1 

ECJUI Ta6JUIUa ORDERS co,n;epmIlT 100 38IIHcerr , TO 6y,n;eT BhIIIOJIHeHO 100 rre­
peK.7IIOQemIH K OHTeKCT8. BOT BapII8HT 3TOH nporpaMMhI C M8CCOBOH BbI-

60pKOii. 

cnEATE on REP LACE PROCEDJRE all aL ol'ce AS 
CU RSOR curS_G8 t _o, d IS 
SELECT 0 rde r _Clumbe r , 

o rde r date 
FROM o rders 

ORD ER 13Y o i de r number: 

JlQ K;) n ,, '-i,Hl KC llJl8KLJ1 51 .r:p ~ XP:)-I8HI15' pe3YFlbTaT3 M8CCCB0i1 Bbl6cPKVi 

TYPE v_nu mbe ' _t IS TA5L = OF NUMB ER, 
1'1'1' 1:: v_dat8_t 18 IADL i: Or LlAI : , 

v_u r cer _nu rnbe r v_nurnber_l. 
v_oreer_da t e v_d ate_t, 

fl rGTN 
-- nony -l ViTh c pa3y Ace 33K33fl 

OP Etl eu r s_qet3 rd , 
FETCH curs get o rd 5U LK COLLECT INTO v o rce r numbe r , v order date : 
CLOS E cu rs_get_o rd: 

eCJlf1 IId~l-\e l W xo rl> Kd<f1e-IO 3d Kd3l1, 06Pd6o-ldl l> VX Il llf1KJ le 

-- no no <aJlbHOfi <OM6Kllf1 f1 

11- UVL(v_o rde r_n umber . COUNI 0) > 0 IHI::N 
FO R coun l e' Hl v_or cer_n urlbe r FI RST . v or ee r_n umbe r LAST LOOP 

cc_sometr i no, 

END LOOP, 
rNO TF; 

r tW ; 

JJ:JIJI 60JIbIlIHX Ha6opOB 3anHceH BbIHrpbIIlI B npOH3BO,ll;HTeJIbHOCTH MO:IReT 

ObITb OrpOMeB . nosTOMY MbI HaCTOJITeJIbHO peKOMeH,lI;yeM BaM npH JIIOOOll 

B03MO)KHOCTH HCnOJIb30BaTb STOT CIIOCOO. 

Y MaCCOBOll BblOOPKH eCTb H ,lI;pyroe. MeHee O'<leBH,lI;HOe lIpeHMyw;ecTBO: oa -

3a ,lI;aHHhlX B e ,n;OJI)KHa 3aOOTHTbCJI 0 COrJIaCOBaBHOCTH ,lI;aHHhl X no qTeH HIO 

Ba sceM npOTJI)KeH HH H3SJIe'<leB HJI H oopaOOTKH ,n;aHBhlX. 06paT HMCJI ew;e 

pa3 K n pe,n;hl,n;y w;eMY npHMepy. ECJII-l rH n OTeT H'<IeCKa JI npoue,n;ypa DO_SOME­
THING TpaTHT II$lTb ceKYB,n; Ha 06pa60TKY Ka)K,n;oH H3 100 3an HceH, IIOJIY ­

qeHBhlX H3 Ta6JIHUhl ORDERS , cepsepy Oracle npH,lI;eTC$I oOJIee BOCbMH MH­

ByT 1I0,n;,lI;ep)KI-lB8Tb corJIaCOB8BHYlO no qTeBHIQ K OlIHIO STHX ,lI;aBHblx. ECJIH 

TUOJIHU8 ORDERS yqUCTsyeT BO MHO:IReCTSe ,lI;pyrHx onep8uHH DML. TO cer­

MeHT OTK8Ta oa 3 bl ,lI;8HHbIX ,lI;OJI:lReH 6Y,ll;eT aUHHMaTbCH nO,ll;,lI;ep)K8HHeM co -
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r.n8COBaHHoro rrpe.n;cTaBJIeHIUI .n;aHHbIx Ha BceM rrpOTJI)KeHRlI 3TOW .n;JIlIH­

HOH onepaUHH. 

B .n;aHHOM c:ly~lEJe eCTb O~FJ nOTeHD;Ha.nbHFlH Tpy.n;HOCTb , B03HMKa}()­

w;an: npM nepexo,[(e K M8CCOBOH Bhl6opKe: rrpoD;e.n;ypa DO_SOMETHING 
;, • .n;o.nmHa 6y.n;eT 06p8fiaTbiBaTb cHTyaD;lul, Kor,rVI aanmm, C KOTOPbI -

'---'~ MH OHa C06UPl'lPTCH pa60TaTh, yme He CYW;ecTBylOT, TaK KaK OBI{ 6b1 -

ID:I y.n;a.neHbI 31'1 BpeMn:, rrpOlne,o;lIIee C MOMeHTa MaCCOBOM Bhl6opKH. 

AJIbTepHaTHBHbln: CIIoco6 aaRJIIO'r£a.eTCfl B IIOMe~eHHH Bcex IIOJIY'r£eHBhIX 

MaCCOBOH Bbl6oPKon: 3ann:cen: B DaMflTb JI RX IIOCJIe.n;yroIJJ;en: o6pa6oTKe. 

IIpH T8ROM no.n;xo.n;e 3B8'r1HTeJIbHO YMeHbIIIalOTCH III8HCbI nOJIytUITb BerrpH­

HTHylO OIIIH6RY ORA-01555 - Snapshot Too Old (cerMeHT OTRaTa cmrrrr­

RoM MaJI). 

TaR RaR MaCCOBafl Bbl6oPK8 n OMern;aeT aanHCH B rraMHTb ceaHca, CJIe,n;yeT 

yqlIThlBaTb OrpaHlIqeHHH 8a ,1l;OcTyrr8hlii ceaHcy 06'beM na.MHTH. ECJIH ,n;JIH 

n pHJIOmeHHH RPHTlIqHhl 38TpaThl rraMHTH ceaHca, TO BbI MomeTe HcrrOJIb-

30BaTb npe,1l;JIOmeHHe LIMI T ,1l;JIH OrpaHH'rIeHHH ROJIHqeCTBa O)1;HOBpeMeHHo 

3arrpaIIIJIBaeMhlX 3anIICeH:. HanplIMep, TaR: 

OPEN ClorS_Q€ t_ord; 
LOOP 

1l0 J I Y~111 b cJ1e.llylJl1jV€ 1000 3aKa30H 

FITC H curS _Qet3rd 5JLK CO LL ECT INTO v_order_numbe r . v_orde r_date LIMIT lOCe; 
- . eCJl11 <3 '< l1e - JII~60 3aK33l:.j I la~l.1e ll to, 10 flPOVI V 110 IlV'1 !l UItlKJ le 

IF NV I (v_o rde r~number.COU NT , 0) > 0 Tl WN 

FO R COllnte ' TN v order nurrlbe r ,FTRST . ,'J orde r numbe r , I liST LOOP 
cc_somet rt ng: 

nm l OOP, 
ELSE 

EXIT: 
E~lD IF; 

END LOOP; 
CLOSE curs_Q8t_ord; 

5I qaCTO nOJIb3ylOcb MaccoBoH Bhl60PfWH npii 3arrpocax K Ta6JIRo;aM rrpoII3 -

BO,1l;HTeJIbHOCTII Oracle (V$ ), TaR RaK MeHbme Bcero fl XOTeJI 6hl, 'r£To6bl Ell 
3a811MaJIBCb ,n;OIIOJIHIITeJIbHOH pa6oToH TOJIbKO pa,1l;ll Toro, qTo6bI fl Mor no­

CMOTpeTb, HarrplIMep, CKOJIbKO onepaO;IIH TITeHUfl II 3arrlICII BhlnOJIHlf.lI Ka­

.JK,lI;blllII3 ceaBCOB. BOT aJIrOpIITM, KOToporo JI npll,1l;ep.JKHBalOcb: 

BEGI N 
\l3CCOB3>1 A ~ 60p ,:a Te KY~ I!-1X C8aClCOA 113 V$S[SSIOt~ 

JLlf'. K\l:«,llO-O ce\l-lca 

3a r pOC I1T b OT3TI1CTVKY ceaHca 110 '1 T 8HI1IJ ... 33n11Cv. 

enc 1 " 

EtJl): 

PeKOMeH.D;Y1O IICnOJIh30BaTb STY B03MO.JKBOCTh R·aR MO·:>KHO qaru;e nplI aarrpo­

cax K CUJIbH O HarpymeHBhlM npe,ll;CT8BJIeHII5IM npOII3BO,ll;IITeJIbHOCTII Oracle. 
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Tl'ln AaHHblX REF CURSOR 

IIepeMeHBbIe THDa REF CURSOR MorYT CCbIJIaTbC$I Ha .lII06bIe peaJ{bHbte KYP­
COphI. TIporpaMMa, llCIIOJIh3YKHIJ;RH TWIT RC i CURS OR, MOJKeT pa6oT8Tb C Kyp­

COpBMH Oracle, He 3a6oTHCh 0 TOM, KaKlle lWHKpeTHO ,!I;8HHhle 6Y)JST H3BJIe ­

qeHhl HMII BO BpeMfl BbIIIOJIaeHHH. BOT o'!eHb n pocTOH npHMep: 

CHI::ATE OR HI:: I' LAC E I'HOCEUJHI:: ret_curs AS 
v_cu ' s SYS_REFCJRSOR , 

5EGIN 
OPEN v curs FOR SI::L ECI o rde r_number I I 

I- HOM 0 i de rs' 

CLOS t v_cu rs , 
END ; 

Bo BpeMfl KOMllliJIflUIUf Oracle He 3RaeT, K8RHM 6Y)J;eT TeRCT 3anpoe8, - DB 

BH,ll;IfT CTPOKOBYro nepeMeHaylO. Ho H8JIIfTUfe THlla REF CURSOR rOBopIfT eMY 

o TOM, liTO BallO 6Y,lI;eT o6ecnetIIITh HeKyro pa60TY C RypCOpOM. 

CCbIJIKII Ha KYPCOPhl OtIeRh nO.7l e3HN apR C03,11;aHHIf «'t{epHbIX nI!J;ilKOB», 

npe,1J;OCTaBJIflIOIIJ;HX ,lI;pyrHM IIprrJIO)KeHH5IM B03MO)KHOCTH ,lI;OCTYII8 K ,n;8a­
HhlM C nOMOrn;hIO Q1YHKD;rrH, C03,n;aIOIll;IIX KYPCOP II B03Bparn;alOID;HX TIIII REF 

CU RSO R, KaK nOK838HO B STOM npIIMepe: 

CREATE OR REPLAC E ::U NCTIO~j a1l3rde r s ( P_1C NUMBER ) 
HE: I UH N SYS_HU'C UH SOH l S 

v_cu rs SYS_HErCJHS DH 
BEG I N 

OPEN V cur s FOR 'SELECT I I 

HI:'I UHtI v_cu rs ; 
EN D: 

FROM o'de r s I I 
WII ER[ o rde r number I I rU c' 

Bhl3hlBalOrn;an nporpaMMa nepe,n;aeT STOll <PYHKUIIH HOMep 3aKa3a o r­

de r _number H IIOJIyqaeT OT Hee ,n;ocTyn K cooTBeTcTBYIOrn;HM ,n;aHHhlM, HHqe­

ro He 3Han 0 HIIX 3apaHee. BHeIIlHIIe npHJIO)KeHIIfl, H8 IIpHMep. peaJIH30 -

BRHHhle aB lIJI8T<popMe .NET OT Microsoft. MorYT lIO rroJIyqeaHoll CChlJIRe 

REF CL RSOR orrpe,ll;eJIHTh TaKHe aTpH6YThl. KaK HMea a H THIIhl ,n;aB HhlX 

CTOJI6UOB. QTo6hl Bhl6paTh no,n;xo,n;flrn;rrll ,n;JIfl HIIX cnoco6 oTo6pa)KeHHfl. 

BOT RaK <PYHRUIIE ell_o r ders MomeT Ghl Th BhI3B8HB H 3 PL/ SQL: 

I) r CIARr 
v_eu's SYS_Rr FCURSOR, 
v_orcer rec OflDERS%flO~ITYPE: 

BEGI N 
v cws ";: all c rde rs ( 1), 
FrTCIl v cu rs TtHO v c rder rec , 
TF v cu rs%CDUND Tli r N 

DBI~S_OUTPUT, PJT_LINE(' Found It'), 
EUD I F 
CLOS E v cu rs , 

EtW; 
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CTpor"" " CIla6b'" KOHTPOllb T"nOB REF CURSOR 

ECTh )l;BR BH,Il;a ROHTpOJIa TIIIIa )l;aHHhIx REF CU RSO R, cTporIIH II CJra6hIH. Pa3-

HllIW B TOM, qTO )l;JIa cJIa60 TI1IIII3IIpOBaHHoH nepeMeHHoii REF CuRSOR 3apa­

Bee HeII3BeCTBO, Ba RaROH BR60p )l;RHHhlX OHa 6Y)l;eT CChIJIRTbCa; B TO Bpe­

MH RaR IIpii CTporOH TI1IIII3aUilil HBBO YRR3hIBaeTCH, RaRI2IM 6Y,Il;eT BoaBpa­

Ill;aeMbIH Ha60p ,Il;8BHhlX. 

" " 
, " 

.', ,., , . 'fill! p;aHHhlX SYS_RE FCUHSOR, HCIlOJl:b30BaJIHhl}! B Il:ByX Ilpell:hl;a:YIQIIX 

npllMepax, IlOaBHJICa B Oracle9i DBhllHlse. 08 Il03BOJIaeT 6hlCTPO 

orrpeJl;e:r3Th rrepeMeHHhle At,.. CURSOR co CJIa6h1M KOHTpOJleM num . 
B npeJl;hlJl;YIQnx BepcnflX OHH onpeJl;eJI.fL'lHCh T8KHM c rroc06oM: 

. .. . : 
DEC LARE 

TYP- v curs t TS R ~F CURSOR , 
v_curs v_curs_t; 

CJIa60 TIIIII13UPOB8HHhle rrepeMeHHhle REF CU RSOR MoryT IICIlOJIh30B8Thca 

n p aRTI2IYIeCKI2I JII06hIMil a8npOCaMlI , T8K RaR OHI1 He npl2lBH38Hbl R ROHKpeT­

HhIM CTPYRTyp8M ,n;aHHblx . 

DECLARE 
v_cu ' s SYS_HfFCJRSOR 

5 EGn~ 

orr N v curs FOR "srl fCT orde r number I I 
FIlOM orde rs " 

CLOSE v cu rs; 
OF[;: tJ v_cu r"s FOR SI::LECI II 

FROM o rde r"S" 
CLOSE v_cu rs : 

I:: t~ O ; 

<D8RTHqeCRIIll aanpoc, corrOCT8BJIeHHblll CChIJIKe RCr CURSOR. IIO,ll;BepraeTCH 

n poBepRe II paa60py H ([OMemaeTCfl B 06JI8CTb SGA TOqHO TaR :iKe, RaK JIIO-

60H .n;pyroii KYPCOp. 

SELECT =ROM orde ' s 
Sf l [COl crder _nL"l'1be r FHOM o rde 
rs 

3aMeThTe, O)l;BaKO. qTO ,Il;JIfl REF CURSOR He )l;eifcTByeT MflrRoe 3aRphITHe. TaR 

YITO OHII He MoryT BOCIlOJIh30B8TbCfl IlpellMYII..J;eCTBOM IlOCJIe,il;YIOII..J;erO 

4.cBepx6hICTporo» OTKphITHa. T o eCTb RYPCOPhI TIIIla REF CLR SOR 6YI1YT pa-

60TaTh Me,n;JIeaaee. YIeM 06bJYIahIe RypCOphI . 

KpoMe Toro, cJIa60 THIlII3HpoB8HBhIe IlepeMeHHhIe REF CURSOR C03,1l;8.lQT 110-

IlOJIHI2ITeJIhH YIO HarpY3RY, Ror)l;a Oracle tHa JIeTY» OIlpe)l;eJIaeT CTPYRTYPY 

B03Bpam;aeMoro Ha60pa ,Il;aHHhIX. ilOSTOMY ,Il;JI.fl .rryqrneH npmf3BO,ll;IITeJIb ­

HOCTH CJIe,n;yeT no B03MO»CBOCTII IIcnOJIb30BaTb CTPOI'IIH KOHTPOJlb THllOB 

,n;JI.H RCr CURSOR. BOT HeCKOJIbK.O npl2lMepOB cTporoH THrrI1 38UI2I I2I nepeMeB­

HblX RCi CURSOR : 
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DEClAR E 
-- nn JlJl >l 3anL1Ce~ 0 33<333X 

TYPE v_order _cur-s IS RE i: CURSOR RETURN o ,ce r s%ROWTYPE, 
v_~c v_orde r_curs , 
-- nn TO ,l b KQ nIlli HOMepOA 33K330R 

f nasa 2. Kypcopi.J1 

TYPE v_o rde r_Ilumber_t IS RECOR D ( orde r_ n~:Tiber o reers orce r_Ilumbe r%TYPE ); 
TYPE v_o rd e r _nuMbe r _cu I-S I S REF CURSOR RETURN v _orCe r _numbe r _t , 
v oc r- v_ordW_Ilu rnbe ' cu rs , 

IIOII hlTRa llCnOJIh30BaTb nepeMeHHylO REF CURSOR .lPUI n OJlyqeHIIJI HaGopa 

)J;8HHhlX HecooTBeTcTByror:u;ero TilIIa rrpIIBe,n:eT R IIO.HBJleHllIO C006rn;eH[ffl 06 

oIIHI6Ke ORA -06550. 

OI'I::N v_cell I-OH SE: L: CI * I-HOM OI-llJI::HS; 

ERROR at line 10 
ORA 065!::C: line 10 , coluMn 18: 

I' LS-00382: exp reSSion is at wrong t ype 

ATp",6YTbl REF CURSOR 

KypCOPbl THIIa RCr CURSOR llMelOT TOT .me rrOJIH bl H Ha60p aTpH6YTOB, QTO 

II flBBbIe RYPCOPbJ. KaK nOKa3aHO B n pHMepe: 

DECLARE 
v_cu rs SYS_H I::J-CJ HSOH 
v_on NUM llrR: 

El EGT N 
OPEN v curs FDA 'SEL Ec-r o ,de r-_numbe r I I 

FHOM a , de rs· 
FETCH v_cu rs HnO v_on: 
lOOP 

E'XTT '"hen v cu rs%NOTFOU NO 
I F v_curs%RO'f/COUtH = 1 TH EN 

NULL, 
EN D I F, 
FETCH v cu rs INTO v_on: 

rNO t OOP, 

CLOSE v 3u , s , 
I:: NU : 

AIIIHaMIII'IeCKIIIIII AOC,-yn K AaHHblM 

ICypCOPbJ Tllna REF CURSOR BeCbMa nOJIe3Hbl B cHTyan;H.ITX, KOr,!l;a TeKCT 3anpo­
ca 3apaaee He H3BeCTeH, ao H3BeCTaa JIOrHKa pa60Tbl. Hanp HMep, npHBe­
,!I;eHaan HlDKe npOn;e,!l;ypa n OJIyqliT TeKCT 3an poca Ii OTKpoeT ,!I;.7In a ero Kyp­
cop_ IIocJIe 3Toro oaa nepe,!l;aCT nepeMeaHYIO REF CURSOR ,!I;pyrofi npo:o;e,!l;ype, 
KOTopaSI BblnOJIHHT Bbl60PKY ,!I;8HHblX H3 Kypcopa (H 38TeM ero 3aKpoeT)_ 

CH[f, I E OH HLI'LACE I'f-WC[l)JHL orter_ca r eet (p_sql VAHCIlAH2 ) IS 
v_cu rs SYS_REFCJRSOR 

BEGI N 
11- v_cur-S%lS0f' EN I-HEN 
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Cl OS E v_curs , 

END IF 
nrGTN 

OP EN v_curs FOR p_sql, 
EXCEPTION 

\~H E ti OTH ERS TH t N 

kA1S ::_AI' I'LlCAIlOtU:kkOk( 20000 , 'Unable tc ope r curso r ' 

END; 
o rde' _ca nee I _ceta i I s (v _ cu i s) ; 
CLOSE v_cu rs , 

rtW; 

Tor.n;a <pyaKuluI order_cancel MOJReT fibITI:. BbI3Baaa TaK: 

Il EG I N 
orde c 3ancel("SE l ECT orde , _nu1Ibe , FIlm1 o , ce r s 

WIl [ Rr due date <= TRJt~C (SYSDI\Tf) ') , 

END; 

Kypcop B Ka'leCTBe napaMeTpa 
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IIpHMepbI II3 rrpeAbI,n;yrn;ero pa3,n;eJIa rroKa3bIBalOT, qTO KypCOphI B KaqeCT­

Be rr apaMeTpOB Mo.acHO rrepe,n;aBaTI:. B BII.n;e TeKCT8 SQL. 3TO MO)KHO T8KiKe 

c.n;eJIaTI:., HCrrOJII:.3YH rrpe.n;JIO)KeHHe S[l[CT C KJIlOqeBhIM CJIOBOM CURSOR. 

SELECT ccunl_val l d(CU RSOR(S ELECT o rder _number 

f-HOM or ders 
\~HERE pr ocessed IS NJLL)) 

FHOM dua l ; 

<PYHKD;Hfl COJncvalid MO)KeT B:wrJIfl,1l;eTI:. TaK: 

cnEATE on nEPlACE :::U NCTION coun l _val id ( p_cLrs SYS_RE"CUIlSOIl 

nETUml NUMBER IS 
v_on tlUMllrR; 
v_ ~et_val NUMBER = C· 

fl EGT N 

FETCH P3u rs Hno v _on; 
LOOP 

EXIT WHE N P cu r s%NOTFOU ND 
n extenSi ve_ vaHc:)tion (v_on) I-HEN 

v_ re L_va l = v ' eL_va l 1 1; 

END if-, 
FETCH p_cu ~ s INTO v_on ; 

END LOOP, 
RrTURti(v_ ret _val ), 

EN D; 

OnepaTop SELECT nepe.n;aeTCfl cpa3y B <PYBKUlllO, KOTopafl nepefilipaeT B U llK­

JIe B03Bparn;aeMbIe HM 3aDHcR, npoBepfleT HX H B03Bparn;aeT KOJIHqeCTBO 38-

n Hcerr, npH3H8HHbIX BepHhIMil. 3TO npilBOAHT K nOHBJIeHillO AByX KypCO­

pOB B pa3,1l;eJIHeMOM nyJIe II B cnIlCKe MHrKHX 3aKpbITIIll ,n;JIH rrOJIh30B8TeJIH. 
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SOI _TrXT 

SEI r eT' A')" ORD ER NUMllrw ORD ER NUMIlER 
FROM "ORDERS " "A2 " \~ HER:: "A2" 'PROCESS::O IS rlULL 

SELECT co unt valid(CU RS OR(S El ECT order num ber 
FROM 0 ~de rs 

l'iHER E pr ocessed IS tJJLL)) 

I-HOM dual 

f nasa 2. Kypcopi.J1 

KYPcopHble Bblpa>KeHI'lS1 

KYPcopHbIe BhIpameHHR - :'JTO, ITO CyTII, BJIOmeHHbIe KYPCOpbI. EOI',ll;8 MhI 

rOBopIlM 0 4'KYPCOPHhlX BhIpameHlulx», MhI He I1MeeM B BII)1;Y BJIom.eHHhle 

IIO,ll;3anpOChl, onpe,ll;eJlmOID;I1e peayJIhTllpyIOru;ee MHomeCTBO. Pe"<lb ll,ll;eT 

o BJIOmeHHhlX aanpocax, B03Bparn;a!Oru;rrx BJIoaceHHoe peayJIbTIIpylOru;ee 
MHOiKeCTBO. 06'hHCHliM STO Ha npIlMepe. 

SELECT order _nLr1be r , 
CUHSOH ( SI:: U::Cl orde,_line_3mt 

::R ot~ arde' lines 01 
hHERE 01 0 , de r nurnber 

FHOM erde rs ; 

oree rs.o rde r numbe r 

STOT a8npoc B03Bparu;aeT CIIrrCOR aaI-waDB BMeCTe C KypCOpOM, II03BO)UIIO­

IIJ;llM rr03:JKe 3arrpOCI-fTh .n;aHHhIe KOHKpeTHoro aaKa3a. BOT KaK 3TO MO:JKeT 

6hITh llcrrOJIh30B8HO B PL/ SQL-rrpou;e.n;ype: 

/ . File cn 'lieb nestec cu rsor sQl . / 
CREATE OR REPL,\CE PROCEDJRE nested liS 

-- KYPCOP W II- IIOJ1yyeltv>1 3aKa3Ctl C I:if lC:t:e ,tll tJM KypCO pOM 

-- ,'1J~ nO.J.cyeTO n03 vll ~14 B Helot 

CURSOR curs_o rde rs IS 
SELECT o rder _nuMbe r, 

CUHSOR ( SEt EC-! order_ line_Mit 
FROM order_lines c1 

\'ill [ Rr 01 order numbe r = oree rs oree r number) 
FRm~ orders: 

lineS3 u rs SYS R::FCURSOR: 
v o reer id NUMBER , 

,IlJl~ rC3 Io1 LlI'1~ 3J KJ3a 

-- nOKa Jl,, ' We ne peMe ll lw e ,1fHl lotaccotloi1 t>tJ60 PKV 1103 101Lv i1 

TYPE v num be ~_ t I S TIIGLe OF NUMB ER, 
v_li r e_amt v_n umber_t: 

BEGJN 

OPEN curs_orcers, 
FETCH cu rs_o-de rs HHO v_o rde r _id. 1ines_cu r s: 

-- ilJSl K3:t:noro 33 :< a33. 

LOOP 
EXIT WHE N c~rs oree rs%NOTFOUND : 
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cOpa6aT f> fi3T-. TOJlbKO 3a K33:l c 4 6Trlf> i~Vl HOMepaMV 

TF MOD (v o ra e r id, ?) = 0 TH EN 

-- riO,IY4 vr b cpa3y Ilce rlC3 11W1Vi 3 aKa3a 

FE"ICII J i r es_ curs IlJlK CO l L[C-l uno v Jine _amt 

-- n po~Tv no n03I1UI1 ~M 3a K333 

I F NVL(v_line_Gmt . COUNr . O) > 0 THEN 

FOH co ul t er I N v_ lins_aT,t Fl HSI . v line_amt . LAS I LOO I' 

process 1 i nes: 

END l OOP; 

EtlD IF, 

[ ND IF, -- TOJl b KO 3a~a3b[ c ~ eTH f> MI1 H OMepaM~ 

FETCH cu rs o rd e rs I NTO v c rde r ie , llnes cur-s , 
I::N lJ LOO!' , 

Closr Cll r s 0 'o e r s 

EtHJ : 
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KypcopHbIe BbIp8meHHH HMeIDT He BnOJIHe O"lleBH,lI;HbIH CHHT8KCHC. HO HX 

HCnOJIb30BaHHe ,ll;aeT HeKOTopble npeHMyw;ecTBa. rJIaBHOe H3 HHX 3aKJIIO­

tlaeTCfl B TOM. ttTO KypcopRbIe BbIpaJKeRRfl HanpflMYIO CBfl3bIBaIDT JIOrHtle­

CKHH H cpH3HtleCKRH ypOBHR o6pa6oTKR KaK ,ll;JIfl OIITHMR3aTopa Oracle. 

TaR H .n;J[fl IIporpaMMHoro RO.n;s . O IIT1IMH3STOP H3BJ[eRaeT BbIro.n;y 113 H8J[H­

tlRH HBHO YK838HHOH: CBHaH MeJK,a;y ,a;ByMfl T86JIHIWMR (ORDERS H OR ­
DER_LINES), ttTO rr03BOJIHeT eMy c,a;eJIaTb JIyttlllllH: Bbl60p B TOT MOMeHT . KO­

rAa Ba,n:o 6y,a;eT HaBJIeKaTb COAep)KHMOe aaKaa8 . IIporpaMMBblH: KOA caM no 

ce6e OrpaHH"lIHB8eT QJH3H"lIecKYID paGoTY, pelliaH Ba OCBOBe JIorH"lIeCKHX YC­

JIOBHH. CTOHT JIll BooGw;e H3BJIeK8Tb ,ll;8HHble no onpe,ll;eJIeBHOMY a8K8ay. 

IIo3TOMY Be n pHxo,a;HTcn 38npalllHB8Tb 38IIHCH JIHlllb 38TeM. qTOGbl npOHr­

BopRpOBaTb HX B ,a;aJIbHeHllleM. 

T 8K)Ke HHTepeCHO IIp08H8JIH3HpOB8Tb. qTO IIOII8,a;8eT B SGA IIOCJIe BblilOJI ­

HeHHH TaKoH BJIom.eHBoH npou;e,a;YPbl ,a;JIH 1000 a8KaaOB. 

SOL TEXT 

SELt CI OHlJ cH_NUMIJLH , CUHSOH ( 

s r i rCT ORlrR_1 TN r AMT FROM ORD 
ER LINES WHERE ORD C:R NUMfE R :; 
ORDERS OR DC:R_NUMBER ) FROM ORD 
EHS 

SELECT' A2' ORD ER U NE AMT" 
OROEfl_LINE_AMr FROM "ORD C:R_LI 
NI::S' A2" WIH::HE . A2 ' OHlJ eH_NU 

Ml1rR"" = CV1$ 

PARS E CALLS EXECJTIONS 

500 500 

OGpaTHTe BBHMaBHe Ha TO, qTO rrpaBaH qaCTb rrpeAJIO)KeBHH WH ERE BJ[Q)KeB­

Horo 3anpoca npeBpaTIiJIaCb B rrepeMeBHYID CBH3bIBaBHH Kypcopa . T aK ocy­

w;eCTBJIHeTCH CBH3b C rJIaBHbIM KYPCOpoM. 3aMeTbTe TaKme. ttTO CqeT'l!HKIi 
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paa60pOB Ii BhIIIOJIHeHllH .n;JUI BToporo Kypcopa IIMelOT 3HaQeHllH, paBH ble 

500, IIOCKOJIbKY DB BbIIIOJIHlfJICH POBHO 500 paa. RaK IT GhlJIO Heofixo.n;llMO. 

Elll;e 60JIee B8:IKH O TO, '<ITO ,u:ocTyn K ,ll;8HH bIM BbIIlOJIHHJICH TOJIbKO 500 paa. 

rIoe.IIe Toro RaK n po:o;e.n;y pa 8hlIIOJIHea a, B STOM ceaHce OCTaeTCfl OTRPbI­
TbIM TOJlbKO rJI8SH bIR RypCOp . OAff8 RO BO BpeMfl ee BbIIlOJIH eHIUI OTRPbI­

BanDCh MHomeCTBO .n;pyrrrx RYPCOpOB. Bhl MomeTe yBH)J;eTh STO, 1l06aBIIB 

B ROA lO-ceKYH.n;HYIO 3a.n;epmRY H 06paTHBIIIHCb K npe)J;CT8BJIemno 

V$OP EN_CU RSORS. 

SOl TrXT 

SELECT ORD ER NUMB ER, CURSOR 
SEL ECT 0I10:R_LIH E_AMT FROM ORO 
EH_UN ES \JjlIEf·H: OHl) : H_NUMll EH = 

OR DEnS onO ::R_NUMBER ) FROM arm 
ERS 

SELECT' A2 ' ORDER_LI NE. AMT 
OR OER_LINE_AMI" FROM "ORO ::R_LI 
NES"' 1\2" WHERE ' N? 'OROER_NU 
HB ER"= CV1$ 

B bI flcHfleTcfl, qTO 3B aqeHHe 500 ,1J;JI fl BToporo Kypcopa OTHOCliTCfl K lIliCJIY 

o rrepa uHH OTKPbIT Hfl,1J;O To r o MOMeHTa , K a K rrpOn;e,1J;ypa 3aBepUIHTCfl H Bce 

3aKpoeT (TaK K aK K ypCOPbI BbIXO,1J;flT H3 OG.7I8CTH BH,1J;HMOCT H). Bce 500 B~'IO­
meHHbIX KypCOpOB GY,1J;YT HCIIOJIh30BaTh yme H8XO,1J;flIllSIOCH B SGA CKOM­

IIHJIHPOB8HHyIO BepCHlO, qTO BH,1J;HO IIO IIOCTOHHHO paCTyr:u;eMy 3HaqeHilIO 

ClIeTQIlKOB p8360poB II BbIIIOJIHeHIIH IIOCJIe IlIeCTil BhIIIOJIHeHIIH BJIOmeH ­

HOH IIpOue,1J;YPbI. 

SOL_TEXT PARSE_CAL LS EX ECJTI ONS 

Sf lfCT "II')' ORDfR I TNf IIMr :lOOO :loon 
ORDER_ LINE_AI~r FROM "ORD::R_LI 
NES' A2" ~H I::. H E CV1$= :CV1$ 

O,1l;HaKO 113 SToro OIIIIC8HIIH CJIe,1l;yeT , liTO Bce 500 pa3 IIpeIlMyr:u:eCTBa MHr­

K oro 3aKphlTIIH OCTaJIIICb HepeaJIll30BaHHbIMll. TaKme IIOJIYllaeTCH, qTO 

MbI OlleHb GJIH3KO rrO,1J;XO,1l;HM K pa3peUIeHHoMY MaKcHMYMY ,1J;JIfl OPEN_CUR­
SORS. TIOSTOMY B TaKH X CJIyt.f a flX JIY l l IIIe fl BHO 3aK pbIB aTh B.'IOmeHHbI E: K YP­

cop, K Or.D:8 paGoTa C HIIM a8KOHlIeHa. (3TO MomeT 6bITb HeOqeBII.D:HbIM, TaK 

K a K BJIOmeHHbIE: KYpCOP He llCIlOJI b 3yeT HBH OE: o n epa D;llll OTKpbITIIH . ) BOT 

H3M e H eHHbIH YlI a cToK K O,ll;a: 

-- c6pa6anHloT:> TOJlbKO 30 Ka3:l c '! e T-I W~VI HOMepaM v 

IF MOD(v o rder id .2 ) = 0 TII FN 

He~B-IOe OTKp:lTVle 

FUC II lines_curs 11ULK COI_LCCT I~no v_ l i ne_arl t ; 

I F IlVL(v_l i ne_omt COJNT, O) > 0 THEN 
FOR counter I N v_line_a'flt I-I HS-' v l i r e_omt LAST LOO I' 
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Process_lines , 
r ND l OOP , 

EtW I F, - - TOrl>KO 3a Ka3:J c Y8TII:J Mv; IIcM 8pa Mv 

-- 3aK p~Tb Bno~e H ~ ~ ~ KY PCOP 
CLOSE l ines_cur s, 

END I F, 
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YsepeH, K M'OMY MOMeBTY BbI yme Be,iJ;0YMeBaeTe, nOtfeMY 6bI Be YJIYtf­

nIIfTb BanI npHMep H He nepenIfcaTb ero C HCnOJIb30BaHHeM e,iJ;HBCTBeBHoro 

Rypcopa, npHMepHO TaR: 

SEL ECT c . o rder _num ber , 
order _I i ne_amt 

FROM crd e rs 0, 
order l i nes 01 

';!HER E cl,orde ~_ numbe ~ = o,o rde r_number; 

3aTeM ,ll;OJImeB CJIe,ll;OBaTb PLjSQL- RO,ll; npOsepRH ,ll;eJIHMOCTH BOMepa 3aR8-

38 Ba,ll;BOe 6e3 OCTaTK8. Pa3JIIftfHe B STIfX ,ll;BYX nO,ll;XO,ll;aX 38RJIIOtfaeTCfl 

B KOJIHtfeCTBe CTPOK, 06pa6oT8HHbIX npH BbInOJIBemUI38npOC8. B BapHaB­

Te C BJIOmeHHbIM RypCOpOM nOJIytfaeM CJIe,ll;YIOn:J;He 3HIPleHHfl: 

SEL ECT On O:::R_N UMB En, CU RSOR ( lOoe 
8 11 l eT OR D' R_I Hl I_AMT FROM ORO 
En _LINES OL \~HERE OL. OR DER_N UM 
oEH = OHucHS OH~ EH_N UM 8 EH ) rH 
OM OR OEnS 

SEL ECT "A 2" "ORDER_LI NEj\.MT" 
onOER_LIN E_AIH " FROM " ORD:::R_LI 
NES-' 1\2" WHFRE 'J\? " 'ORIFR NU 
MBER" = CV1$ 

sooe 

,lJ;pyroH rro,ll;XO,ll;, C O,ll;HllM RYPCOPOM, ,ll;aCT TaRoe 3Ha-qeHlle: 

SOL TEXT ROWS PROC:::SSED 

SELECI O.OH IJ EH_ NUM llEH, OHUl:H_L 1000C 
INE_AMT FflOM ORD EflS 0, OflD ER_L 
n~ IS 01 'NWR r 01 ORIJ I R_NJMIl I R 
= 0, OR D En _N UI~ BER 

,lJ;JIfl DOCTpoeHllfl pe3yJIbTllpYIOn:J;ero MHomeCTBa Oracle ,ll;OJI)KeH o6pa60-

TaTb Ba tfeTbIpe TbICfltfH CTPOK MeBbnIe. MomeT nOR83aTbCfl, tfTO STO HeMHO­

ro, ao Ha,ll;O YTIIITbIBaTb, 'liTO B 3arpymeHaoH CHCTeMe Oracle ,ll;OJImea 6Y,ll;eT 

coxpaHflTb corJIaCOB8HHyIO DO tfTeHllIO RODIIIO o6pa6aTbIB8eMbIX 3anIlcefi: 

a8 sceM npOTHmeHIIII3anpoca, H :,)TIIX 3arrIlcefi: 6Y,ll;eT Ha 4000 MeHbIIIe . 

Eru:e O,ll;HIIM B8pIl8HTOM MomeT 6bITb ,ll;068BJIeHIIe BblpameHII.H MOD(or­

der _rlJmber , 2 ) = 0 HerrOCpe,ll;CTBeHHo B TeRCT a8npoca, 'liTO CIIHT8RCII-qeCRil 
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BIIOJIHe )J;orrycTHMO . O,lJ;H8fW OIITllM1l38TOP Oracle MOJKeT BhI6paTh IIJIaH Bbl­

nOJIHeHllH, rrpe,n;ycM8TPllB81OID;:aH BbI60PKY seex II03llIUlii a8K8aoB , a y,o:a­

JIeHHe HeqeTHbIX BbIITOJIHHTb B onepaTHBHoH rraMfiTil. KOBettBO, :ny npo-
6JIeMY MomBO pem:HTb HCnOJIb30BaBHeM HB,ll;eKCa no KJHOtty-<:}JYHRIUHf 

(function -based index), aD aTOT nyTh To*e Tpe6yeT H8KJ18)J;BbIX paCXO,/J;OB. 

IIepexo,lJ; K O,D;HOMY aanpocy T810Ke CBO,l(HT aB BeT BbIrOAY OT HCIIOJIb30S8-

Elin M8CCOBOH BbJ60PKll II03HUIlH 38K838 B .a;8JIhBeHD.IeM . ... 
' -.' 
•• t,..~: ~ _, 

'--')" , 

Orflde He ofieCne~JltB8eT iJ:JlSl B.JIO)KeHHhlX KYPf;0POB ypOBeHh J1;iOJlJl­

nUll RFAr) CO MMTTTIO . Peay.1JhTHpy}(nql1e MHO)f(.eCTBfl nOMepmuBfllOT­
en: TOJIhRO OT MOMeHTa BeRBHoro OTKPblTHJl H.o:O nOCJIe.n;YXlIIl;ero 38-

KpblTH.ll BJIOmeHHOro Kypeopa. O,ll;H81W .nJI.a: rJWBHOro Kypeopa o6ee­

neqeH ypoBeHb H30JISUl;HH KcAll COMMl l 1 t o. 

EIIJ;e OABOH JKllaHeCnoco6BOll 8JIhTepB8TliBOll 6hlJIO 6hI llCnO)Ih30B8HHe 

,ll;ByX KypCopOB, OABoro ,D;JIH BhI60pKH a8K830B, ,D;pyroro - ,D;JIH BhI60PKH no­

aHURR 3aK8a8. Ho TOr.u;a ODTlIMH3aTOp BhIBym,ll;eB fiYAeT paCCMaTpnBaTh 

RX KaK ABa OT,li;eJIhBhIX Kypcopa, TaK Ra I\. eMY BeH3BeCTBO ofi HX CBHaR. 

B 3TOH rJIaBe C .u;ByX pa3Bhlx TOqeK apeHRH pacCMOTpeHO B3aHMo.n;ellCTBIfe 

RYPCOpoS H PLj SQL. IIepsaa CBaa8Ha C eme.n;HeBBoll pa6oToii: IIO a.n;MHBH­

CTpHposaBHIO 6aa .n;aHHhIx: TaKHe MexaHIIaMhI , KaK IIOBTopBoe HCnOJIh30-

saBHe KypCOPOB , HX paa60p II qaCTO He aaMeqaeMhlH HeilOJIBhI." paa60p 

.n;OJIjJ(BhI fihITh I13BeCTBhI Ra./K.n;oMY a.n;MHHIICTpaTopy. TaR RaK SJIIInlOT sa 

pafiOTY npaKTHQeCKll Ka./K.n;oro rrpllJIO.iKeBH5I Oracle. BTOpa5I B 60JIbllIeH 

CTeneHH opneBTHpoBaBa Ba pa3pa6oTRY npnJIO./KeBHH; TaRIIe BonpochI, 

RaR MaCCOBan BhIfiopRa H lICDOJIh30BaHHe TI·m8 REF CURSOR , XOTn H He B03 -

HIIR8IOT B pafiOTe aAMHHHCTp8Topa 6a3hl.n;8HHhlX e.iKe.n;HeBHO, HO TO./Ke Tpe -

6YlOT nOHHMaHHa . Barna pa60Ta Tpe6yeT He TOJIhKO OTCJIe./KHBaHHn II AIIa­

rBOCTIIKH npo6.JIeM C 6a30H .n;aHHhIX. He Me Bee BamBO .n;aTh npaBIIJIhHhIe 

peKOMeH)l;an;HH P83P86oTQHRaM, TIT06hI B8ma 6838 )l;8HHhIX He DOTepJlJI8 

CBoell rrpOll3BOAIITeJIbHOCTH. 
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Ta6JlUlf,HOU VYHKI.fUeU H83bIBaeTCH QJYHKII;I1H, KOTOpaH MOmeT fibITb He­

nOJIb30B8a8 B 38npoce B K8-qeCTBe HCTOQBHKa ~aaBbIX. HanpllMep, Bb! MO­

meTe DOMeCTIfTb Ta6.7UPIHYIO CPYSKUIUO B npe,1l;JIO)KeHHe FROM onepaTopa SE­
_Eel B nporpaMMe Ha PLj SQL. Eme fio.7lee S8'KHO, 'ITO TafiJIIIttB8fl Q:lYHR­
n;HH MomeT B03Bparn;aTh 3aIIrrCll. (cDaKTIIQeCKH OHa B03BpamaeT KO~'IJIeK ­

u;rrlO Ofi'heKTOB.) Ym.e 3TH ,Il;Be B03MomHOCTil ,1I;eJI8IQT Ta6JIH'qHhIe Q1YHKLJ;IHI 

O"'leHb IIOJIe3HbiMll B CliTyaUftHX, Tpe6YIOIl\IlX COKphlTIIH CJImKHOCTerr ofipa-

60TKH 38 O,ll;HIIM orrepaTopOM S[l[CT, H8rrpIlMep B OT"<IeT8X I1IWMIIOaeHTUX 

API. .1lo6ashTe CID,n;a B03MO./KHOCTH KOHseHepHoH Ii napaJIJIeJIbHOH o6pa-
6oTlm:, 11 Bb} IIOJIy-qIlTe MOmaeHwllH HHCTpYMeHT AJIH pa60TbI c ETL-npo­
o;eCC8MII (Extraction, Transformation, Loading - H3BJIeqeHHe, npeo6pa-

30B8HHe H 3aI'py3Ka ,il;8HHbIX) B XpaHHJIIIIll;8X ,il;aHHhlX . 

IIoHflTHo, TITO Ta6JIHqHhle rpYHRUIIH rrO~'1eaHhl )J;JUI Tex, RTO paapa6aThlBaeT 

OTqeThl II I1MeeT )J;eJIO C XpaHHJIIIIll;aMII )J;aHHbIX, HO y Bac MomeT B03HHR­

HyTh BOIlPOC, 3aqeM OHII HymHbI 8)J;MIIHHCTpaTop8M 683 )J;8HHhlX . B )J;ByX 

CJIOB8X OTBeT TaROs: B8M H8,il;0 3H8Th 0 HIIX IlOTOMY, qTO OCT8JIbHhle CO ­

Tpy,il;HIIKII B811IeH 0pI'8HII38D;III1 MOI'yT 6hlTh He S Kypce. MHOI'lle paap860T ­

qIlKll ,il;ame He CJIhl1lI8JIll 0 CYIll;eCTBosaHllii Ta6JIllqHhlX <PYHKD;I1H, He I'OBO ­

pfl yme 0 TOM, QTo6hl HCrrOJIh30BaTh HX )J;JIfl IIOBhlllIeHHfl rrpOH3BO)J;HTe~'1h­

HOCTll IIpIlJIOmeHIIH - SOT TYT-TO II HymeH a,il;MIIHllCTpaTOp 6aahl ,il;aHHbI X . 

IIpe,il;cTaBhTe ce6e OTQeT, B KOTOPOM aallpoc BCJIe,il; a8 llaMeH.flIDIIJ;I1MIIC.fl 

Tpe6oB8HllJlMll CT8JI H8CTOJIhRO CJIOmHhlM, lITO n poll3BO)J;llTeJIhBOCTh CTaJIa 

BenpHeMJIeMO HH3ROH. Pa3pa60TlIHR MomeT rreperrpo60B8Th Bce KOM6HH8-

0;1111 rrO,il;aa rrpOCOB H BBellIHHX coe)J;rmeBIIH - H Bce 6eapeaYJIhT8THO. Oqe­

BII)J;BO, lITO 06pa60TRa CTaJI8 HaMBOI'O CJIO.iKHee TOI'O, TITO MO.iKBO O.iKll)J;aTh 

OT O)J;HOI'O orrepaTopa SE _ECT, HO IIHTeprpeilc OTQeTfl Tpe6yeT, QTo6hl OH8 6hl ­

JIa cocpe)J;oTOQeHa B e)J;llHcTBeHHoM orrepaTope. B TaKIIX ciiTyaUll.flX fl)J;Mll­

HllcTpaTophl 683 ,il;flHHhIX QaCTO 6pOCaIDTC.fl B 60il II CTpeM.flTC.fl rrOMoqb pa3-

pa60TQIIKY, CTPO.fl IlJIaHbI BhlrrOJIHeHll.fl II pa3JIllQHbIM 06paaOM ceKUIIoHll-
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pya Ta6JHIUhl 8 Ha.n;eac.n;e ,ll;OCTHqh YCKopeHHR. HW"<Iero He IIOJIY'llaeTCH, 8hI 

B TyIHIKe If MeqTaeTe 0 B03MOiKHOCTH CbIMliTHPOS8Th MeX8HH3Mhl a8rrpoca 
Oracle, QTo6bI caMOCTOHTeJIbHO CQJOPMHPOS8Tb peayJIbTwpylOr:o;ee MHo:ace ­

CTBO. Ta6JIllttHbIe cVYHRD;IUI II03BOJUUOT <'.ITO c.n;eJI8n,! 

B 3TOii rJI8Be paCCK83b1SaeTCfl, RaJ{ pa60T8IOT Ta6JIII'IBbIe £PYBKIIIIll, H R8-

RHM 06paaOM Bhl MomeTe BOcnOJIb30S8TbC$I liX rrpeHMyrn:eCTS8MH B paGa­
"<lew cpe)l;e. B Hew TaKme OIIHCbIS81OTCH MeX8HII3M B38HMo.n;eHCTBHH TaG­

JIWIHhIX CPYHKUIIH C KypcopaMll II CIIoco6w KOHserrepIl38UIlll, BJlOmeHHH 

II pacrrapaJIJIeJIHB8HIUI STIIX qlYHKUIIH IlJUl ,n;OCTllmeHIUl ell1e 60JIbllIefi: 

npOII3BO,ll;HTeJIbHOCTII. B a8seprneHHe o6cym.n;aeTCH [lCIIOJlb30S8HIIe TaG ­
JUFlHhIX (PYHKII;I1H B pH,lI;e peaJIbHbIX npIVIOmeHHH. 

3a4eM Hy >KHbl Ta6m14Hbie cIlYH K,-,IiIIiI? 

Hat{HeM C npOCToro npHMepa, nOKa3bIBaro~ero, KaK BbIrJIfl,lV1T Ta6JIHt{­

BbIe <PYBKUHH H t{TO OHR MorYT ,n;eJIaTb. 

npoCToiil npl1Mep 

BbIme yme BbICK83bIBaJIaCb MbICJIb 0 TOM, QTo6bI 06pa~aTbCH K Ta6JIHQBOH 

<PYBKUHH C IIOMO~bK) onepaTopa SELECT. IIpHse,ll;eM IIpliMep. 

SEl ECT ~ 

FROM T A8LE (conpany _ba lance_s heet ) : 

Ha nepBbIH B3r JIfl,n; 3TO BbIrJIfl,n;HT RaR 06bIQBblH 3anpoc, BO IIOCMoTpHTe 

BHHM8TeJIbHO: com pa ny_ bala nce_Sl eet - aTO Q1YHRI:J;Hfl. IIpe,n;cTflBHM ce6e, 

qTO 3Ta fllYHKUHH MomeT flHaJIH3HpOBaTb MHJIJIHOHbl IIpocTpaHHblx 6yx ­

raJITepCKHx 3arrHceii 0 IIoTeHUHa~'1bHblX IIpH06peTeHHHx Ha IIpe,n;MeT Toro, 

RaK OBH IIOBJIHHK)T Ba HTorOBYro IIPH6blJIbBOCTb pO,ll;HTeJIbCROH KOMIIa­

BHH. OrpoMBbI H 06'beM ,Il;aBHblX H cTporHe IIpaBHJI8 6yxraJITepCKOro Y"lleTa 

Tpe6YIOT HCIIOJIb30BflHH5I OTlleJIbH OH rrporpaMMbl, HO "liTO lleJIflTb, eCJIH pe ­

ayJIbTaT 1l0JImeH 6blTb 1l0CTyrreH IIpH IIOMO~H IIpOCToro aaIIpoca, BblllaH­

Boro C Be6-CTpaBHUbI ? Ha rrOMoIII;b rrpHXO,ll;5IT Ta6JIHQBble QJYBKUHH . 

BOT IIpHMep HCrrOJIbaOBaBHH Ta6JIH"lIBOH QJYBKIIHH B IIporpaMMe Ba PLjSQL. 
3aMeTbTe, 3,n;ecb OHa HCnOJIb3yeTcfl, KaK H moGoH IlPyroH RypCOp. O,n;BaRO 

3Ta <PYBKUHfl MmKeT IIpOCMaTpHBaTb M80meCTBO ,n;eTaJIbHbIX 3aIIHceH 

o TpaB3aKuIlflX, BbITIHC~'1flH B peaJIbBOM BpeMeHH HTorll no perllOHflM, qTO 

,Il;aeT B03MomHOCTb MeHe.n;mepaM npHBHM8Tb pemeBHH, CBH3aHHbIe C IIJIa ­

HHpOB8BHeM 06'beMOBIIpOllam . 

DECLI\RE 
CU HSOH cu rs_Ge t_weste rn _sales IS 
SE LECT 

FROM rABL[ (tcta l_sa les_by_region) 
WHER E reQi or = ' Wes tern" 

\! western_sa les ~WMfi r R ; 

BEGI N 
OPEN cu rs get weste rn sales 
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FrTCIl eu rs_wes t e rn_sa 1 es I NTO v _\~es te rn_sa 1 es; 

ClOSE cu rs get 'Nestern s31 es; 

END; 
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CJIe,n;YIOnrHH rrpIlMep nOR83hlB8eT, 'ITO T86JIII'IH8fl Q1YHRIJ;IIfl cnoc06Ha npIl ­

HHM8Th n8p8MeTphl, ROTophle MOI'YT HcrrOJIh30B8ThCfl ,n;JIH ynp8BJIeHHH rrpo­

ueCCOM o6pa6oTKII ,ll;8HHhlX. 3,ll;eCh <PYHRIJ;IIH rrpocM8TpIIBaeT MHorO'IHCJIeH­

Hhle pe3YJIhT8ThI CJlOmHhIX aHaJIIIaOB B nOIlCK8X 8HOM8JIIIll, npem,n;e 'IeM 

npe,n;cT8BHTh pe3YJIhT8ThI, ROTophle ,n;OJImHhI 6hITh ,n;ocTaTO'IHO TO'IHhIMH 

,n;JIH oQJopMJIeHHH B pe8JIhHOM BpeMeHH a8HBOR Ha I'p8HThI, H8npaBJIHeMhle 

H8 QJHH8HCHpoB8HHe B8mHhIX HCCJIe,n;OBaHHll B 06JI8CTH 60Ph6hl C P8KOM: 

SFI reT * 

FROM TII.B LE(cance r researcll resdts ( sdate =) SYSDI\TE, edate =) SYSDI\TE + , 1. 

B 'IYTh MeHee rpaH,n;H03HhlX (HO He MeHee B8mHhlX ,n;JIfl BaIlIero COOCTBeH­

Horo OH3Heca) M8CIIITaoax Bhl MomeTe HcrrOJIh30BaTh T86JIH'IHYIO <llYHR ­

IJ;HIO B 38npoce, HcrrOJIh3YIOIl\eM CJIOmHYIO JIorHKY ,ll;~'Ifl nOHCK8 B Te'IeHHe 

Tpex ceRYH,n; Bcex a8HBOK Ha BHenJIaHOBYIO p86oTY, 'ITOOhl B BhI3hIBaIOIl\eM 

npHJIOmeHHH He npOH30IlIeJI TallM-8YT. llJIH BhI MomeTe HCrrOJIh30BaTh 

TaOJIH'IHYIO QJYHKIIHID C IIeJIhIO HCRJIlOqIfTh rrOHBJIeHHe npOCToro SRpaH8 C 

a8n pOCOM B cpe,n;e .NET - Tor o, Ha ROTOPOM BhlBo,n;nTCfl ,n;8BBhle 0 B8JIHqHH 

a8n aCHhlX 'IaCTen: ,ll;JIfl HeHcnp8BHoro Bo,n;on pOBo,n;a, - TaR R8R CBe,n;e B Hfl 

Be,,'Ih3fl C'IHT8Th H8,n;e.iKBhlMII B CHJIY TOI'O, 'ITO p8C'IeT no rpopMYJIaM ,n;JIfl IIX 

nOHCR8 BhlnOJIBflJICH CJIHIlIROM ,n;OJII'O. 

B 06JIaCTH npeo6p830B8BHa ,ll;8HHhlX Ta6JIH'IHhle QJYHKUIIH rrOaBOJIaIOT rre­

pe,ll;8B8Th pe3YJIhTaT rrpOMemYTO'IHOI'O rrpeo6p830BaHHH nOCJIe,n;OB8TeJIhHO 

OT O,n;HOH QJYHKUHH K ,n;PYI'OH . qacTo 60JIhIlIHe aa,n;a'IH no rrpe06p830BaHIIIO 

,n;aHHhlX BhIHym,ll;eHhI m,n;aTh caMII ce6n II3-aa Toro, "liTO nOCJIe,ll;yIDr::o;IIe a pe -

06pa30B8BHfl He MorYT Ha'IaThCfl ,n;o OROB'IaBHfl QJOpMHpOBaHllfl n OJIBOI'O 

pe3yJIhTHpYIDr::o;ero M H omeCTBa H8TJaJIhHOI'O rrpe06pa30BaHIIfl - XOTfl JIOrH­

R8 rrporp8MMhl rr03BOJIfleT IIM H8T18Th pa60TY, R8R TOJIhRO CT8HeT ,n;ocTyrrH8 

n epBan aanllCh. B TaRoif cllTyaIJ;llll Bhl MO.iKeTe npllMeBHTh Ta6JIll'IHhIe 

QJYH RUHH B pe.iKHMe, H8ahlBaeMOM lWHBeuepuaalfueu, TaK iKe Bhl MO)KeTe 

IICrrOJIh30B8Th pacnapaJIJteJIUfWIiUe ma6JIU'lHblX rJ)YIiKlfUU ,ll;JIfl ,n;ocTH.iKe­

HHfl ern:e 6oJIhilierO s<pQleRT8. 

BbI er::o;e He YBepeHhl, C,ll;e.n:8IOT JIII Ta6JIH"lIHhle <PYHKIIHH npor::o;e .iKH3Hh a,n; ­

MHHHCTpaTopa 6a3hl ,n;aBB bIX? Tor,n;8 06p8THTe BBHMaBIIe Ha TOT <p8RT, 'ITO 

Ta6JIH"lIHhle QJYHKUHH rrOaBOJIHIOT BCTpaHBaTh 6I13HeC-JIOI'HKY B aanpOChl, 

rapaHTHpYH TeM caMhlM, 'ITO 3TH aanpOChI BhlnOJIHHT B TO'IHOCTH Te ,n;eifcT ­

BHn, ,n;Jln ROTOPhlX OHII n pe,n;H8aB a-4eHhl . H8n pHMep, BMeCTO Toro, "tIT06hl 

6eCDOROllThCfl 0 pa3Mepe CeI'MeBT a OT R8T8 ,n;JIfl lIaCTO BhlDOJIBflIOrn:HXCfl 

,n;JIHBBhlX 38 n pocoB, Bhl, 3B8fl, liTO BymBhle ,n;aBHhIe 06BOBJIflIOTCfl C De­

PIIO,n;H'IHOCThIO pa3 B lIac, MO.iKeTe 3aRSIlIHpOB8Th HX B n8MHTH. KpoMe TO -

1'0, B T86JIIIlIHhlX fPYHRUHflX BhI MO.iKeTe HCnOJIh30B8Th TaRHe MeX8HH3Mhl 

nOBhlIlIeHHR rrpOH3Bo,n;HTeJIhHOCTII, RaR MaCCOBaH BhI60PfW H aCCOUH8THB­

Hhle M8CCHBhI (paHee Ha3hlB8BIIIIIeCH I1H,ll;eKC-Ta6JIIIIJ;aMH), YMeHhIlIaH 06-

rn:ylO H8I'PY3RY H8 6aay ,n;aHHhlX . 
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PaCCMOTpeHHIO 8TH X II JJ:pyr Ilx rrpllMepOB IlOCB5Irn;eH8 ,ll;8HH8a: ['JIaBa . .IJ;JIH 

HaqaJI8 ofipaTliMCH K oeHDHaM. 

Bbl30B Ta6nl1'lHOH IPYHKLI,I1I1 

BOJIhIlIIIHCTBY 8,ll;MHHIICTpaTopOB B.IJ; mmeCTHo, TITO Oracle II03BOJUleT Bhl-

3hlB8Th <PYHKII;I1I1 B aanpocax, Ral{ B C~'1e,ll;yIOrn;eM rrpliMepe: 

SELECT SYSDATE 
FROM DUII I ; 

Oracle paapemaeT 3anpOChI T8Koro TIlua, TaR IWR CTpYRTypa B03Bparn;ae­
Mora MHQ)KeCTB8 orrpe,!l;eJIeHa: 8 e,n;HHCTseHHOH aanrrCH 6YAeT B03Bparn;eH 
e,ll;IiHCTBeHHhlH CTOJIGeu TIIITa DATE. 

BOJIhllHIHCTBY 8,ll;MIIHHCTpaTopOB 6a3 ,ll;aHHhIX T8K}Ke 113BeCTHO, qTO CTPYR­

Typa peayJlhTwpylOru;ero MHomeCTB8 .n;OJIama GhITb onpe.n;eJIeHa AJUI JIIo6o­
ro BXOARrn;ero 8 orrepaTop SELECT oG'heRT8 (T. e. Ta6JIllUhl, rrpe,n:CT8BJIe ­
BIHI Ii i'l:p.), B npOTHBHOM CJIyqae 68a8 ,ll;8HHhlX He CMOJKeT onpe,!l;eJIHTb 

<popMaT B03Bparn;aeMblX ,!l;aBBbIX. TeM He MeHee HenpIIBblqaO, qTO q,YBK­

:0;11:1-1, IICTOpIIqeCKil B03Bparn;aBIIIHe eAHB CTBeBBoe CKaJIflpBOe 3BaqeHIIe, 

MoryT B03BP8lll8Tb pe3YJIbTIIpYIOlllHe MBOJKeCTB8, COCTOfllllHe II3 HeCKOJIb­

KHX 38nHceii H aeCKOJIbKHX CTOJI6:O;OB, HanpHMep T8KHe: 

SQl> SE lEOT order _numDer, 
2 creat ion_date, 
3 assigned_date, 
4 closed_date 
5 FROM TABLE(o rder_history_function(region_id => 22)) 
3 WHERE region = 11; 

10987 
10989 
10993 

10- JAtI -05 
12- JAN -05 
20 JAti 05 

l 1-JA N-C5 22 -JAN - 05 
15-JA N-C5 2C -JAN - 05 
21 JAN 05 28 JAN 05 

OnpeAeneHl1e CTPYKTYPbl pe3ynbTI1pYIOIlIerO MHO>KeCTBa 

KOMnHJIflTOp PLj SQL AOCTaTO"l{HO I1HTeJIJIeKTyaJIeH, "l{T06bl o n pe,!l;eJIHTb 

THn pe3YJIbTHpYfOrn;ero MBOJKeCTBa AJIfl Ta6JIHUbl HJIII DpeACTaBJIe Bilfl . D B 

D03BOJI fleT HaM B e 6eCIIOKOIlTbCJI 0 THnax AaHBblX 6 JIarOAapJI IICIIOJIb30B8-

BillO 8TPIl6YTOB %TYPE H %ROl'iTYPE, Kfl K IIOK838HO HII.me. 

Ll cOlAH t 
v_o reer _r ow orde rs%f10I'tTYPE; 

Il EG I N 
S[l [CT order _jd , 

reQior_ id 
TNTO v o rder row 
FROM orders; 

EtW ; 
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O,n;HaKO PL/ SQL CTOJIK·HeTCa C Tpy,n;HOCTaMll, paCIIIIlI:PPOBhIBaa CTPYKTYPY 

B03Bpar::u:aeMhIX Ta6JIWIHOii Q.lYHKUHeii ,n;aHHblX, TaK KaK Y Hero HeT OCHO­

Bbl, Ha KOTOpyID OH Mor 6hI orrepeThCH. Bbl ,n;OJI:lKHbl ,lI;aTh eMY STY TO~KY 

onopbl HBHO, COCJIaBrnilCh a a 06'heKTbl HJIH ROJIJIeK D;HH Oracle. CRa3aaaoe 

n pOHJIJIIDCTpHpOBaBO B CJIe,n;YIDrn;eM n pHMepe, r ,n;e 06'hflB.7I ea 06'heKT, a 3a­

TeM KOJIJIeKD;Hfl T8KHX 06'heKTOB. 

CREATE TYP ::: ' owsel_o AS OBJECT ( coI l tJJMBER 
col2 V/\RCIIAR2(30»: 

I 
CREATE TYP::: rQlvsel _ t N2 TABLE OF r-owset . o; 

I 

lIMeHHo CBOHCTBO KOJIJIeKUllll HMeTb B ce6e MHoro 3anilceH n03BOJIaeT HC ­

nOJIb30BaTh ee B Ka~eCTBe pe3YJIhTHpYIDr::u:ero MHO:IKeCTB8 lPYHKUHH. 

CHI::ATt OR RI:: I' LAC E -UNCllON S i~ple HI::f"URN rowse t _t AS 
v_f owse l rowse L_ L := rowse l _l(), 

BEGIN 
v_ , owset EXTEI1D( 3): 
v_ rowset(l) rowset _o(l , 'Value 1'), 
v_ ,owset(2) = r'owse t_o(2 , 'Value 2 ) , 
v_ r OI¥set(3) = rowse t _o(3 , 'Value :-I ), 
flETUfl tl( v _ rowse l ) , 

EtlD: 

Bce, ~TO ,lI;eJIaeT STa lPYHKUllH, - c0611paeT Tpll 3anilCH B KOJIJIeKD;HID H B03 -

Bparn;aeT HX. Ten epb <PYHRUHfl MO:IKeT 6blTb BbI3BaHa H3 onepaTopa SELECT 
npH nOMor::u:ll KJIID~eBOro CJIOBa TAG L[ , coo6r::u:aIDr::u:ero Oracle, ~TO B03Bpa ­

r::u:aeMYK> KOJIJIeKUHK> CJIe,ll;yeT HHTepnpeTHpOBaTb KaK Ha60p 3anHCeH:. 

SOL> SE LECT * 
2 FROM TABL E(simpl e): 

COLl CO L2 

Valle 
2 Valle 2 
:1 Val l e :1 

3 rows selec l ee, 

Ie B03Bpar::u:aeMoMY Ta6JIH~HOH: QJYHKUHeH: PL/SQL pe3YJIhTllpYK>r::u:eMY 

MHO)l(eCTBY MO)l(eT 6bITb IIpHJIO:IKeHa BCfl MOr::u:b Oracle SQL, KaK eCJIH 6bI 

3a n poc BbIIIO.7IHflJICfl K Ta6JIHD;e H JIH n pe,ll;CTaBJIeHHK>. 

SOL> SELECT * 
/ FROM TABLE(simpl e) 
3 WHERE co11 = 2: 

COL' COL2 

2 Vall e 2 
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SOl> 
2 
J 

CO L2 

SELECT co12 
FROM TABLE(SIMPLE) 

GROUP BY co12; 

Volue 1 
Value 2 
Va lue 3 
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Ta6JIHqHaR qlYHKD;IUI MomeT BhlIIOJIHHTb JIIOfihle ,1l;eHCTBlul, ,ll;OcTyIIHhle 

OfihlQHOH QJYHKUIHI, BKJ[lQ"<IaH a8npOChl II JIOI'HqeCKlle BhlpameHIUI. 

TeMa Ta6JIH"tfHhIX QJYHKD;HH ,D;OBOJIbHO 06IIIHPH8. rroSToMY B STOH I'JIase Mhl 

He CMO:IKeM 06CY,ll;HTb B rrO,lJ;pOfiHOCTflX Bee B03MO:IKHhle BapH8HThl fiX IIPll ­

MeBeBllH. O,lJ;H8KO Bee ynoMliHaeMhle 3Aeeb npHJIOJKeBlUl IIO,lJ;QI1HflIOTCfl CA­

HOMY o6rueMY Tpe6oB8BIfIO: B HIIX lICD OJIb3yeTcn BpeMeBHoe xpaHeHue ,n;8H­

HhlX B onepaTIIBHoH II8MHTII (8 KOJIJIeKIJ;HH). PaCCMOTpIIM, H8 n pHMep, yme 

ynoMIfH8Brneecn npllJIO:IKeHIIe, npHMeHfllOm;eecn 8 llCCJIe,lJ;OBaHllH paRa. 

KruK,lJ;8n :mcn eplfMeBTaJIb B O nOJIyqeBBan 3anlfCb MO)KeT paCCM8TpHB8TbCfl 

58 n pe,n;MeT BKJIIO<JeHIUl B OKOH<JaTeJIbHbI n: pe3YJIbTaT TOJIbKO nOCJIe npo­

BepKlI Ha rrOJIHOTy; TaKm.e He06xo,n;lIMO rrposeplITb Ha nOJIHOTy Kam.,lJ;bIH OT ­

,n;eJIbHbIH SKcneplIMeHT, npem.,n;e <JeM nepeXO,lJ;lITb K CJIe,lJ;YIOr:u;lIM IlIar8M 06 -

pa60TKlI. EC~'1lI H8,n;0 npOBeplITb 1000 SKcneplIMeHTOB, STO 38HMeT 60JIee 

nOJlYQaC8 (2000 ceKYH,lIJ, II TOJIhRO 3aTeM CTaHeT B03MO)KHOH ,lI;8JIhHeiim 8H 

o6pa60TKa. 3TO nplIJIO.iKeHIIe CT8JIO 6hl 3Ha<JlITeJIbHO sq)cpeKTlIBHee, eCJIII 

6bI ,n;aHHbIe Kaac,n;oro SKcnepHMeHTa nepe,n;aSaJIHCb ,lJ;JIH nOCJIe,lJ;YIOr:u;en: 06 -

pa60TKH n o Mepe n poxG)K,n;eHlIfl nposepKlI. Ta6JIlIqHbIe QJYH RUlIlI, KaR no­

K838HO B CJIe,n;YIOr:u;eM p83,n;eJIe, npe,n;ocTaB~'1 flIOT T8RYIO B03MOacHOCTb. 

KypCOPbl, KOHBeiilep1ll3aLl,IIIS1, BJ10>KeHllle 

J\: STOMY MOMeHTY Y sac, H8sepHoe, CJIOaclIJIOCb srreTJaTJIeHlIe, TITO Ta6JIlfTI­

Hble CPYHKUHlI - aTO YHlIsepCaJIbHOe cpe,n;cTBo nOSbIIlIeHHH npOH3S0,lJ;HTeJIb ­

HOCTIl, n 03BOJIflFOrn;ee peIlIIlTb JIf06yIO np06JIeMY. O,lJ;H8RO paccM8TpIlBae­

M bIe ,n;aJIee S03MOacHOCTII: n plIMeHeHlIe RypCOpOB, ROHBen:ep1I3aulIfl II B~'10-

aceHIIe T86JIIITIHbIX Q1YHKUlIll - H8CTOJIbKO SQ1QleRTIIBHbI, 'ITO MoryT n o6y­

,lJ;I1Tb sac ,n;8ace nepenlIC8Tb KO,n;, JIIIIlIb 6bI I1X lIcnOJIb30B8Tb. 

KypCOPbl 

Be3,lJ;ecyr:u;Hll KYPCOP nOHB~'1HeTCH B Ta6JIllQHOll q,YHKUlIlI B ,lJ;BYX POJIHX : 

KaK Tlln ,n;aHHbIX napaMeTpa II RaK SQL-CPYHKUHH, n03BOJIHH nepe,lJ;a­

BaTb onepaTOp SE_ECT ,n;JIfl BbIIIOJIHeHllJI Henocpe,n;CTBeHBO B Ta6JIH"lJH YFO 

QJYBKUHFO. 

K01-WeUepu.1au, U.R 

,lJ;aHH8H oc06eHHocTb n03BOJIHeT Ta6JIlI<JHoll (llYHKUHlI B03Bpar:u;aTb 

CTPORII pe3YJIbTlIpYIOr:u;ero MHoacecTBa n o O,n;HOll, He HaK_8nJIHBaH ero ue­

JIllKOM. BJI8ro,n;apH STOMY nOCJIe,n;YIOr:u;8H 06pa60TK8 MoaceT H8"lJaThCH ro­

P83,lJ;0 paHbIlIe. B03spar:u;aHCb R y.iKe ynoMHHaSIlIeMYCH nplIMepy C paRO-
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BhIMII I1CCJIe.n;OBaHII5IMII, rrOCMOTpIlM, "'ITO rrpOIl30ll.n;eT, eCJIII QJYHKII;III1 

Ha,lJ;O BhIIIOJIHllTh 100 rrpOBepOK, Ka:IK.n;aH 113 KOTOPhIX 3aHliMaeT 3 ceKYH ­

,lJ;hl. ::lTO 03Ha"'IaeT, "'ITO CJIe,lJ;YID:W;I1H STarr o6pa6oTKll CMO:IKeT Ha"'IaThCH 

TOJIhKO Qepe3 5 MilHyT. TIPli KOHBei1:epHoi1: o6pa6oTKe OB HallBeTCfl Qepe3 

3 ceKyB ,lJ;hl. 

B.rwJfCenue 

,lJ;Jl5I BhlnOJIHeBII5I BeCKOJIhKIIX onepan;I1ll Ha,lJ; ,lJ;aBHhlMil MomBO I1C­

nOJIh30BaTh BJIO:IKeBile Ta6JIIIlIBhlX QJYHKn;I1ll. STOT crroco6 oco6eBHo 

nOJIe3eB npli pa60Te C ETL- rrpon;eccaMil XpaHHJIII:W; .n;aHHhlX. 

BepoRTHo, JIY"'ImHll cnoco6 npO,lJ;eMOHCTpIlpOB8Th nepeQIlCJIeHHhle B03MO:IK­

HOCTII - STO rrpilBeCTH rrpHMep ETL-rrpouecc8 8 XpaHIIJlII:w;e ,lJ;aHHhlX, 113-

BJ'IeKaID:w;ero I1HQJopMaUliID 0 HapR.n;ax Ha pa6oTY. PaccMoTpHM QJYHKUHID, 

H3BJIeKaID:W;YID CBe,lJ;eHIIH 0 .n;aTe C03,lJ;aHIIH, Bhl,lJ;allii II 3aKphITIIH HapH,lJ;OB. 

3aTeM 3TH KOM n OBe a Thl nepe.n;aIDTCfl ,Il;JIfl .n;aJIbBeHmeH o6pa6oTKII n pon;ec ­

cyETL. 

KypCOPbl 
Mhl y:IKe paCCMaTpliBaJIli rro,lJ;po6ao KYPCOPhI 8 rJIaBe 2, II BOT Orr5ITh o a ll 

3,1l;eCh! RaK 83aHMo.n;eHCTBYIDT KypCOphI II Ta6JIHqHhle QJYHKII;HII? ,1J;JIH Ha­

"'laJIa paCCMOTpHM Ta6JIHQHYID QJYHKUHID 6e3 KOHBeHepll3aUmi. 

/ . iliai1r Ha Ae6-caiiTe : da te parse r sql ,,/ 

CREATE OR REP LAC E ~UUCTIO fj dote_po r se ( P_Cl r s SYS_ RE ~CURSOR 

RETURrl order_do te_t AS 

v_o reer_ rec o t-ders%R OwTYP E: 
v r et va l o rde r da te o rde r ca te t\), 

5EGI N 

-- ,'1 r~ Ko::t: .QO ro 3aKasa B Kypcope 
LOOP 

F[Tel l p_cws r~rro v order_rec 

EXIT ~'HEN P3u rs%~lOTFOU N D 

-- JlC6aAVlTh A MaCCL1A 8 anel-te-na v aa nl-1can. Tyna l\aTI-J 
CC3.[lOHL19, Bljj:10 'H1 L1 30KP i:lTL111 Hapl1,1lO 

v ' et val. EXT Etm( 3): 

2) '" crde t-_eote_o(v_order_ r 8C o t-de r _number 

o 
TO_CHAR( v_crde r _r ec c reate_date , ' YYYY ' ), 

IO_C HAH(v_crde r _rec c reate_date, Q ) 

TO_CHARev_crder_ree c re ate_date, 'MM' ), 

v_ 'e t _ va l (v_ re t _va r . r AST - 1) = c rde r _cate _o(v _0 rde r _r ec orde r_ number 
T 

TO_CHAR( v_crd er_ ree asslQn_date, ' YYYY') , 

TO CIIAR(v cedec ceo 3SSiCC date. Q I . 

TO_CHAR( v _c rd er _ree ossign_dote, 'MM'» 
v_ ~e t_ vol(v_ re t_vol. LAST) o r de r _dote_c (v _or de r _ rec, 0 roe r numbe r 

C· 
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ro_CIIAR( v_crde r _rec close_d at e, 'YYYY') 
TO_CHArl (v 3 rd e r _rec close_da t e, . O· ) , 
TO Cll fl R(v c rder rec close da t e , "MM'» , 

EU D LOOP , Anq Ka~~oro 33K3 30 B Kypco pe 

HI::"I Uktl( v _ ret _ vo 1) , 

I:: tHl ; 

BOT peaYJIbTaT a8rrpoca ,1VUI Tpex HapHAoB . 

ORD ER NUMB:::fl D YEAn OUARTER MON TH -

------------ ---------- ---------- ----------

0 2C05 3 8 
t, ?C05 3 R 

1 C 2C05 3 8 
2 0 2C05 4 10 
? A ?e05 4 10 
2 C 2C05 " 1C 
3 0 2C05 4 12 
3 A 2COJ " 12 
3 C 2C05 " 12 

3aMeTbTe, fl cKa38.n, t.ITO B a8n poce 6bVIO Tpll HBpn.n;a, HO rrpe.n;ycMoTPH­
TeJlbHO He C006r.u;IIJI, oTKy,n;a BhlIIOJIH$VIaCb Bhl6opK8. )leJIO B TOM, 'ITO Bbl ­

GopKa ocyr:u;eCTBJIHeTC$I H3 rrepe.n;8HHOI'O qlYHKD;HH Rypcopa, HMelOr:u;ero Ta­

KOll BIIA: 

SELECT 
FROM TAfl ! r ( date pa rse(C lI RSOR( sr l FCT • 

~R OM crde ,s»); 

KJIIOqeBOe CJIOBO TAB LE 03HR<J8eT, qTO BhlIIOJIHReTCR Bhl30B QJYHKLJ; H H 

da t e_parse. K:rlIOq eBOe CJIOBO CU RSOR 03HaqaeT, q TO c~'1e,l1;YIOr::u; I1 ii 38 HIIM 

TeKCT (B CK06K8X) ,I1;OJI;ReH H cnOJIh30B8ThC,H K8K RYPCOP B Ta6JIIIQHOii 

QJYHKIJ;I1I1. OH He,HBHO OTRpbIB8eTC,H, H QJYHKIJ;I1,H H3BJIeR8eT I13 Hero 3aIIII­

CH. KOr,l1;8 Ta6JIH"<JHaH QJYHKUHH BhlXOAilT I13 06JIaCTil BHAIIMOCTII, OH He,HB­

H O 38KphlBaeTcn. C rr oc06HOCT b rrepeAaBaTb B QJYB K U HIO TeKCT Kypcopa -

OTleHb MOIllHhlH I1BCTpYMeB T, TaK KaK Tpe6yeT Bcero JIIImb KoppeKTBor o 

SQL. cI>YHKUHn MO.IKeT 6hlTb Bhl3B8Ba (H, CJIeAOBflTeJIbBO. I10BTOpHO HC ­

I10JIb30BflHa) B pa3Bhlx MeCT8X. H anpIlMep, eCJIH HaAO oopaOOT8Tb TOJIbKO 

cer OABnmHIIe 38IIIICII, TO Bhl30B AOJI.lKeH 6hlTb TaKIIM: 

SELECT · 
FROM TAfl l r ( date parse(C lIRSOR(sr l FCT • 

::ROM c r-de , $ 

hHERE cr-eate > TR UNC(SYSDATE»» , 

,lJ;8JIee, eCJIH HaAo orpaHH"<JHTh Bhl60PKY OilpeAeJIeHHhlMH perHoH8MH, )];0 -

6aBHM CJIe)l;yIOr::u;ee orpaHH"<JeHHe B OIIepaTOp SEI_ECT : 

s r i reT * 

FROM TA8LE(date_pa r se(CURSOR(SELECT • 
::R OM C rde ' s 
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l'mERE crea t e> TR UNC(SYSDA1T ) 
AN ]) regio r id = 33))), 

EIlHHCTBeHHoe Tpe60BaHHe K 3TOMY orrepaTopy SELECT aaKJIlOYIaeTCH B TOM, 

'<ITO 1l0JUKHhl Bhl6HpaThCH Bce CTOJI6Uhl Ta6JIHUhl ORDERS , TaI( K·aK B Ta6JI HYI­

HOll QJYHKUHH IlepeMeHHaa THila aarrHch, B KOTOpylO IloMeruaeTca peaYJIh­

TaT, 06'hHBJIeHa KaK orde r s9(ROIHYP [. OIlHaKO llaHHOe Tpe60BaHHe He Bcerlla 

06HaaTeJIbHO, eCTb MHoro crroc060B YCTaHoBHTb COOTBeTCTBHe Me:lKIlY orre­

paTopaMH SELECT, THIlaMH IlapaMeTpOB-KypCOPOB H JIOKaJIbHhlMH Ilepe­

M e HHhlMH. M hl paCCMOTpHM HX llaJIee B STOH rJIaBe. 

KOHBelilepl1l30BaHHbie Ta6m/l'lHble Ij>YHKIlVlVl 

KOHBeiiepHaOBaHHaH Ta6~'1HYIHaa QJYH KUHH - 3TO QJYHKUHH, KOTopaa Boa­

BparuaeT peaYJIbTHpYIOrn;ee MHO:lKeCTBO B BHlle KOJIJIeKUHH, HO lleJIaeT <)TO 

HTepaTHBHO. )lpyrHMH CJIOBaMH, Oracle He mlleT, Korlla BhlilOJIHeHHe qlYHK ­

UHH aaKOHYIHTCH, HmWIl~'1HBaa Bce IlOJIYYIeHHhle CTpOKH B KOJIJIeKUHH PLj 

SQL, Ilpe:>Klle YIeM BepHYTb HX. BMecTo STor~ aaIlHCH rro Mepe HX rOTOBHO­

CTH K BKJIIOYIeHHKl B KOJIJIeKUHKl «BhlKaYIHBaIOTCH~ H 3 <PYHKUHH. ,I(aBaiiTe 

IlOCMOTPHM HR KOHBeHepH30BaHHYIO Ta6JIHYIHYIO QJYHKUHIO B lleHCTBHH. 

/* (Jlafir Ha seo caii Te: date_parse r-_pi pelined.SCl */ 
CR1:A I E OR RI:I'LACE - UNC I JO t~ dat e_pa r se ( p_Cl rs SYS HEFCUHSOR 

I1ETUlHlorder_date_l 

PIPELHEO AS 

BEGIN 

Ar~ Ko~ao ro 30KOSO s Kypcope 

LOOP 

FETCH p_CW5 INTO v o rder_ rec 

EXIT ~~'H EN P3u rs%NOTFOUNO 

-- Ilepe,J.a I b cae I fHH Il1 IJIl1I'1€ .ua I :J e03Da U1~ lI apfl ./l,a 
PIPE flOW(o rde r _dale_o(v_ord e r _r ee c rd e r _nuTl be r . 

, 0' 

TO CHAR(v c rd er r ee creal"e date , . YYYY " ) , 

TO_CHAI1(v_c rder _r ee create date , 'Q") , 

TO_CHAI1(v_crd er _r ee create_date. 'H M' »). 

ne pe,13T b COCTaFin n lJ lI ll'1e D3TcJ w r,a'll'1 Ha p (1)l3 

PIPE flOW(o 'd e r da t e o(v orde r r ee cr-de ,_nu 1Ibe r 

'A' 

TO_CIIAR(v_o rde r _ ' ec. assi gr _da t e. "YYYY' ) 

TO CIIIIR(v orde r rec . assjg r da t e , "0" ), 

TO_CH AR(v_orde r_ ~ec .ossig r_date. MM »). 

nepe,laTb cocTa5mm UIl-ie ):jaT:! saq:"nl-l~ Hapli)l3 

PIPE flOW( ° ro e r _da te_o( v _oroe r _ ree e rd e r _nU"Tlbe f , 
' C' 
IO_CHAH(v_order_ ,ec.Close cote, 'YYYY ) , 



158 fnasa 3. Ta6nll1 '-l HGle ¢yHKLJ,lI1 l11 

TO_CIIAR(v_O rde r _ ree. c I OS8_cate , . Q' ) , 
TO_CHAfl(v_o rde r _ ~ec. close_date .. MM' )) , 

END LOOP; 

flETUfl tl; 

EtW; 

An~ Ka~~oro 30K030 B Kypcope 

Me:tK,il;Y aeKoHBeifepH30s8BHOil Ii KOBseHepli30saHHOH BepcmlMH HMeEOTCfl 

tleTbIpe CHHT8KCIfTJeCKIfX pa3JI1i tUm : 

• Kmo"<lesoe eJIDBD PIPELINED ,il;06aSJUleTCR B aarOJIOBOK QJYHKD;IHf c ueJIhIO 

C006Il1;IiTb Oracle 0 ae06XO,il;llMOCTil B03spaw;aTb peayJIbTRT aeMe,rvreHHO. 

a He H8KaIlJIHB8Tb rrpe,!J;sapllTeJIbHO Bee peayJIbTHpyKHIl;ee MBOJKeCTBO. 

• KOM8H,Il;a rIPE ROI'i 0603HaQaeT MeCTO, B ROTOPOM ¢YHKUIUI B03Bpaw;aeT 

OT,il;eJIbSYIO 38IIlIeb. 

• O.n;IiHOKoe K·JIroqeBOe CJIOBO R[TlRN OCT8JIOCb, HO He ,n;eJIaeT H IITJerO, ocy­

ru:eCTBJIHH ;UIllIb shlxOIl 113 <PYHKD;HH. Bee peayJ[bT8ThI yme 6hlJUI nepe­

,o;8Hhl no KOHse iiepy KOM8H,n;OH FIPE Rm~. 

• B03Bp8~8eMbIH TIm ,n;8HBbIX (orde r_date_o) OTJIIfttaeTCfl OT THna, YKa-

3aBBoro B 06'bJlBJIeBHH <PYBKD;HH (o rder _date_t)o HecMoTpfl H8 T8Koe 

CHHT8KCH'IeCKOe HeCOOTBeTCTBHe, 3TH THITbI ,i1;OJImHbI 6bITh CBfl38HbI Me­

m,n;y C060H, K8K 06'bRCHHeTCfl B cJIe,i1;ylO~eM a6aaD;e. 

O racle He IT03BOJIHT sepHyTh H3 n pOH3BOJIhHOH Ta6JIWlHOH <PYHKD; HH mo­

GOH H3 06bITIHbIX THITOB ,i1;aHHbIx. YKa38HHaH B Ka'IeCTBe B03Bparn;aeMoro 

THn8 QJYHKUHH KOJIJIeKUHR ,n;o~'1mHa HMeTb B K 8'IeCTSe 3JIeMeHT8 06'beKT­

HbIH THn. B H8IDeM npHMepe BoaBp8rn;aeMbIe THnbI ,n;aHHhlx 6bIJIll oG'bRBJIe­

HbI TaK: 

CREATE OR REP LACE TYP E orde r date_o AS OBJ ECT ( o rde r _number NUMBER. 

j 

date_ t ype VAHC Il M1 2 (1) 

year NUMBER. 
quarte r 
month 

tWM[l r R, 
NUMB ER) ; 

CREATE TYPE oreer date t AS TIIIJLE OF c rd er eate 0 , 
j 

TITOGbI nOKaaaTb, KaK MHoro .n;aeT KOHBeRepHaaUllH B TaKOR cHTyaUllll, 

yBeJIll'IIiM KOJIll"IeCTBO Hapn.n;OB .n;o 10000 H BbInOJIHHM CJIe.n;ylOrn;llH 3a ­

npoc c HCn OJIb30BaBHeM 06ellX sepcHH (c KOHBeHepHaaulleH H Ge3) BaIDeH 

CPYHKUHll. 

SELtCI 
FROM TAB LE (date_parse(CURS OR (SELECT 

::nOM crde rs») 
WIIrR[ ROW t~ UM <= 10 , 

TaKOH aanpoc OTJIH"'IHO no.n;xO,i1;HT ,n;JIR HaIDeH D;eJIH, TaK KaK TO"'lHO nOrm­

abIBaeT, CK·OJIbKO BpeMeHH Heo6xo.n;HMO QJYHKUllll .n;JI5I Toro, 'ITo6bI Bep­

HyTb .n;eC5ITylO no c"'IeTY aanHCh. IIo6e.n;HTeJIeM CTaHOBHTC5I ••• 



KypCOPbl, KOH Be~epv13a U.l/I~ , BnO>KeHllle 159 

• BTopoe MeCTO C ,ll;OCTOHHhIM pe3YJIhTaTOM B 2,73 ceRyH,ll;hI 3aHilMaeT 

BepCllH 6e3 ROHBeHepIl3aD;llll. 

• IIepBoe MeCTO C HeBepOHTHhIM pe3YJIhTaTOM B 0,07 ceKyH,ll;hI ,n;OCTaeTCH 

fWHBeHepll30BaHHoH BepCllll. 

B KOHBeHepIl30BaHHoM BapllaHTe aanpoc BhInOJIHHeTCH 6hIcTpee Ha 2,66 ce­

KyH,n;hI I1JIII Ha 93% . Bo.T£ee cyr.u;eCTBeHHblM C TO'qRll 3peHllH a,ll;MIIHIICTpaTO­

pa B,IlHBJIHeTCH TO, 'qTO 6a3a ,ll;aHHhIX TpaTIIT npil BhInOJIHeHllll 3anpOca Ha 

93% MeHbIIIe BpeMeHIl Ha no,n;,ll;epmaHile cOrJIaCOBaHHoii no 'qTeH IlID K o nIlIl 

Ta6JIllII:hI ORD[RS, a STO Ha 93 °;;) YMeHbIIIaeT BepOHTHOCTb B03HIIKHOBeHllH 

H36hlTO'qHhlX OnepaII:IIH qHi3I1'qecRoro lITeHllfl, BbI3BaHHhlX I1pO,ll;OJI:iKH­

TeJIh B OCThIO 3anpoca. MO.>KBO DpO,ll;OJI.>KaTb eIlle II eIlle. 

EIlle 60JIee npIlHTHO ,ll;JI5I a,n;MIIHIICTpaTopa TO, 'qTO rrpll BhIIIO.T£HeHllll ROH­

Beiiepll30BaHHoii BepCllll paCXO,ll;yeTcH MeHhille onepaTllBHOH rraMHTll, Bhl ­

,ll;eJIHeMOH Oracle ceaHcy. 3,ll;eCb, ,n;JIH npOCTOThl, M hI orpaHll'qIlM K OHuenD;IIIO 

naMaTIl ceaHca nOHHTIl5IMil 06JIaCTeH UGA (User Global Area - rJI06a.T£hHa5I 

06JIaCTb nOJIb30BaTe.T£eH) II PGA (Program Global Area - nporpaMMHaa rJIO-

6aJIhHaH 06JIaCTb). B Ta6JI. 3.1 npIlBe,ll;eHO cpaBHeHlle 06'heMOB UGA II PGA, 

pacxo,n;yeMbIx npll BhInOJIHeHllll 06ellx BepcllH lPYHKD;IlIl. 3TH ,ll;8HHhIe no· 

JIYlIeHbI nOCJIe BXO,ll;a B CIlCTeMY II O,ll;HOKpaTBoro BbIDOJIaeHIIfl ROHBeHepIl-

30BaHHOH II HeKOHBeHepIl30BaBBOH QJYBKUIIH. 

Ta6.'LU~ a 3.1. 3 a mpambt na.lltRmU ceaHca Oracle Ha 8btnoJtHeH.Ue 
KOHseuepU308aHH.OU U H.eKOH.6eUepU30SaH.HOU (jJ.lJH.K~UU 

HetWHBeilepll30BaHHaH ]{oHBeHepJf3 0BaHHaH Pa3HOCTh 

MIlRCMMIlJIhHO B UGA 7105168 

MaRCMMa;IhHO B peA 12815 n 6 

90284 

242708 

7014884 

12578028 

B o6ellx oGJIaCTHX (UGA II P GA) COK par.u;eHlle COCTaB.T£5IeT 98% - :;lTO co­

Kpar.u;aeT Barpy3Ky Ba 6 aay ,n;aBHbIX II rr03BOJIfleT eH pa60TaTb 6blcTpee. 

BIlO>KeHHble Ta6m1'lHble <PYHKlIl"'" 

BJtoJfCeHue.M Ta6JIIIlIahIX QJYHKD;IIH B83hIBaeTCfl TaRoH crroco6 IIX BbIDOJIae­

BIIfl, Dpil KOTOPOM pe3YJIbTaT paGoThI rrepBoH II3 BIIX rrepe,ll;aeTCfl ,n;JIfl 

,n;aJIbHeHIIIeii o6pa6oTKII B CJIe,ll;YIDr.u;YID, a8TeM ee peayJIbT8T - B CJIe,n;yIO ­

r.u;yIO fPYHKD;I1IO II T.,ll;. T 8ROii cnoc06 IIHor,ll;8 HaabIBaIDT «rIlpJIRH,ll;OH », llJIll 

«D;eno'qIWHl) (daisy-chaining). B CO'qeTaHllll C IWHBeiiepll3aD;lleii BJIO.>Ke­

H lle Ta6JIll'qHhIX fPYHRD;I1H o6pa3yeT llCRJIIO'qllTeJI bHO MOIllHhIii MexaHll3M 

,n;JIH llCnOJIh30BaHIIH B ETL- np0D;eccax. 

IIoKameM :,)TO H 8 npllMepe fPYHKUllll, npllHIIMaIOr.u;eii peaYJIbTaTbl BblnOJI­

HeHllR HaIIIeH TaGJIll'qHoH fPYHKD;I1I1 da te _pc rse IIocpe,ll;CTBOM Kypcopa II Bbl­

no.nH}lIOr.u;eH ,n;eiicTBlla Ha,n; H IlMIl. "llTo6bI He 3anyThlBaTb ,n;eJIO CJIO.>KHbIMil 

ETL-npe06pa30BaHllHMll , orpaH ll'qllMCH npOCThIM CJIOmeHlleM nOJIY'qeH­

HblX 3Ha'qeHllH order _number , yea r, qua rter II mont'! . BOT :;lTa lPYHKD;I1H. 
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/ * Illafir H3 Ae6-ca~ Te : nex t _ i n_l i ne sc 1 ~ / 
CRrIlT[ OR RrP I flC E ;: UNCnO~~ next in 1 i ne ( p cu rs SYS Rr"CURSOR ) 

RET UR N next_t 
PIP ELIN t:D IS 

-- nOk3 Jl>, fw e ne pe~ e fH ttl e ,1M nCll e~ Kypcopa 

v_on tlUM BE R: 
v_dt VAflCHAR2( 1), 

v_y r NUMBER ; 
v_qt tlUM Rr R; 

v_mt tlUMBER: 

BEGI N 

-- i-lJ~ Bcex KOMnOH8HT08 ..:lan. , nOJly46 H-Ihix KypCOpOM 

lOOP 

F[TCII P cu rs nno von , v d t , v yr , v qt v mt : 
EXIT hHEN p_cu rs%NOTFOU ND 
-- nepe~aTb CyMMy Ko~nOHeHTC8 

PIPE flOW(n exl_o(v_on t v_yr I v3l I v_tnt» : 

rNrJ I GOP, -- !1Il51 K3ltJlOro KCltnO H€HT3 llaTfJ 

HETUHtl 

EN D; 

BOJIbmHHCTBO CHH T8KCIfTleC K llX KOHCTPYKD;nH 3Tor o rrpHMepa Mhl yme 

paCCM8TpIIB8JIII. HOBhIM flBJIfleTC.fI TO~'IhKO CIIHT8KCIlC, I1CIIO.7Ih3yeMbIH .n;JUI 

BJIOmeHH fl Q>YHKD;I1H : 

SELECT 
I-HOM IAUll::(nex t _i n_line 

( cunson 
(SELEC-1 

FROM T/Ul l r ( date parse 
(CURSOR 
(S ELeCT 

FnOM crders»»» , 

BJI8 r O,lJ;8pfl Y,IJ;8'<JHOMY CPOPM8THpOBaHilIO OHU ,lJ;ruKe BblrJIfl,lJ;JlT BJIO}KeHHbI­

MU, :}TO BII,IJ;HO ITO paCITOJIO}KeHIIIO KJIIOTleBbIX CJIOB TAB_E II CURSOR . B ,lJ;BYX 

CJIOBaX STOT rrpIIMep ,lJ;eJIaeT CJIe,lJ;YIO:ru:ee : BbI3bIBaeT iPYHKUIIIO da t e_pa rse , 
KOTopaH nepe,ll;aeT pe3YJIbTaTbI CPYHKUUII 1ext_in_l ine, KOTopaH nepe,ll;aeT 

IIX BO BHeIlIHIIi-i MUp . 

PacnapaI1I1eI1V1BaHVle Ta6I1V1'lHbIX <l>YHK~VliiI 

B K JIIO"'IeHUe CPYHKuuii B rr apa,ll;IIrMY o rrepaTopa SEL ECT n03BOJIH eT BocnOJIb-

30BaTbCH rrpeu My:ru:ecTBaMII e:ru:e O,ll; HOi-i oc06eHHocTII Oracle - napaJIJIeJIb­

Horo BblrrOJIHeHUH 3anpocoB. 



PacnapaIlIleIlvtSaHlI1€ Ta6Ilvt'-lHL.IX ¢YHK~lI1l::1 161 

B Orucle yme .n;8Bao 06ecneqea rrUp8JIJleJIH3M KaK cpe.n;CTBO pa60Thl C 60~'1h­

II1HMH 38rrpOCUMH, II03BOJIalOru;ee pacnpe.n;eJIHTh 06pa6oTKY MeiK.n;y HeCKO~'1h­

KHMH PQ-cepBepuMH (Parallel Query - n8paJIJIeJIbHble 3unpocbl), KaiK.n;hlU: 

H3 KOTOPhlX PUCC"tIHThlB8eT CBOID "tI8CTb pe3YJIbT8T8; 38TeM .n;aHBhle co6Hpa­

IOTCfl B e.n;HHoe pe3yJ!bTHpyroru;ee MHmKeCTBO. BHYTpeBHHe MexaHIIaMhl 

Oracle orrpe.n;eJ!flIOT, RaK pacrrpe.n;eJIHTb pa60TY Mem.n;y HMeroru;IIMHCfl PQ­
cepBepaMH, "tITo6hl rrOJlYQHTb HaIIJIyTI IIIHH pe3y~'1bTaT . A.n;MHHHcTpaTop 6a -

3hl.n;aHHhlX MomeT BJIH.HTb H8 rrpOD;ecc rrpHH.HTH.H perneHH.H, YCT8 HUBJIHB8.H 

CTerreHH rrUp8JIJIeJIll3MU .n;JUI Ta6~'1llU llJIH C03,il;3Bua cn eD;IlUJIbahle cxeMhl 
ceKUllOHllpOBaHIIfl, HO, B KOHeTIHOM C'<leTe, HUHJIY'<lIIlllH cnoc06 BblnOJIHe­

HHa 3unpOC3 Bhl6llpaeT cepBep Oracle. 

npeL-lMYllIeCTBa napaIlIleIlbHblX 3anpOCOB 

PaCrr8paJIJIeJIHBUHlle rrOJIe3aO .n;Jla JII06bI X THrrOB a8npOCOB, aeaUBHCHMO OT 

Toro, HCrrOJIbaYIOT JIll oall Ta6JIH'<IHbIe QJYHKD;HH. 3anpocbl 6ea Ta6JIH'<IabIX 

¢yaKD;IlU: nOJIY'<IaIOT npeilMyrn;ecTBo OT YCKopeaaoro BhlnO.7IHeaHa napaJ!' 

JIe.7IbHblX aanpOCOB, n 03BOJIfllOru;ero 6hlcTpee c06paTb peayJIbTHpylOru;ee 

MHO)KeCTBO. 3arrpochl, IICrrO.7Ib3YIOIlllle Ta6.7IH'<IHhle QJyaRUll[l, BhlllrphlBa­
lOT B onepaTHBHOCTH He TO~'1bRO OT HCnO.7Ib30BaHHJl PQ-cepBepOB, HO [I OT ­

Toro, QTO ¢OpMHpyIOT KOae'<lHblU: pe3yJIbTaT n o XO,il;Y pa60Thl. 

,1l;aBuiiTe npOHJIJIIOCTplipyeM ;no aa npHMepe Ta6JIllUhl, co.n;epjJ(arn;eu no 

o.n;aoH aan[lCH aa Ka)K.n;yro Tpaa3aKU[lIO, BhlnOJIHflrorn;yroCfl B 60JIbIIlOM 

6UHKe: 

SOL> DESC acct_transactions 
t~ ame 

AR EA 
TRX_[)ATE 
TRX_AMT 

Null? Type 

VAflCHAR2(10) 
DAr::: 
~WMBEn 

IIpe.n;noJIomHM, aUM au,il;o paapu60TUTb (pya KD;HIO, CYMMHPYIOIllYIO Tpua­

a8KII;[l1l IIO perHoaaM. Ca3'<1 8JIa Ha.n;o COa,il;aTh a8rrpoc C rpynrrHpoBKOH no 

per[lOaaM. fuo oC.7IOmaaeTca He06xo.n;IlMOCTblO BbIIlOJIaealla pa.n;a C.7Iom­

HhlX npOBepOK; ,il;JIfl aarJIa.n;HOCTH B npHBo.n;HMhlX rrpHMepax co6epeM 3TH 

npOBepKH B ¢yaKuHIO s ll pe r _complex_valida t ion. 

BOT HCKOMhlU peaYJIbTaT, nOJIY'<leHHhlU Ha .n;eMoHCTpaII;[lOHHOM Ha60pe 
.n;UHHhlX B npe,il;rrOJIomeHH[I, QTO Bce TpaH3aKII;1l1l npornJIH STy C.7Iomayro 

npoBepKy. 

SOL> SELECT area, 
? SUN(trx_amt) 
3 FROM acct_transactions 
4 GROUP BY area: 

460 
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REF-KYPCQP 

+ 
3",paw' .... "" ""=J 

+ + 
3IoeM"",. --cJ¥!K4MM 1 "'-' l l 
Ca6pa><H ... -. Co6pa>oH'" Co6pa>oH"" .... '" """" """'" """" 

91F 
HToroElOE! pesynbnlpylOll.\ee NHO'lICeCTBO 

Puc. 3.1 . PacnapaJl..IleJleHltUJl. ma6JtU'LHa~. (PyIlKj~UJt 

10 550 
2 'Ie 
3 48e 
4 490 
5 500 
6 510 
7 5(t; 

8 530 
9 5"0 

ilpHMeHHM napaJIJrem,HYlO o6pa6oTKY. tITOGbI nOJIyttHTb STOT pe3YlIbT8T 

fibICTpee npI! fiOJIbIlJOM KOJIHtleCTBe aarIHceH. B CJIyqae HCIIOJIb30B8HIUI 

TaGJUI"IHbIX q)YHKIlHH 3TO 03HaQaeT, .. TO Oracle aanYCTHT O~HOBpeMeHHO 
aeCKOJIbKO 3K3eMITJurpOB Ta6JufTIHOH <l)YHKII;HII H pacrrpe,!];eJIHT Mem,ll;Y HH­

MB peaYJIbT8Thl, nOJIyqeHHWe OT nepe,n;flHHoro REF-Rypcopa, RaK IIOKa38-
HO aa pRe. 3 .1. 

DARa I13 a8MeQaTeJIbHhlX ocofieHHOCTeH napaJIJIeJIbHhIX Ta6JIH"tIHbIX Q)YHK­

IlHH a8RJIlOQaeTCH B TOM, '<ITO BLI MomeTe ,o;8Tb YK8a8HHfl Oracle. R8I< cJre ­

,ll;yeT pacrrpe,ll;eJIflTb a8 a MeII MeJKAY 118p8JIJreJIhHbIMll 3K3eMDJInpaMH <PYHK ­

D;HI1. MmKHO YK838Tb ,n;Be pa3JIIfTIHbIe xapaKTepIfCTllKI1, BJUUllOrn;ne Ha 

pacrrpe,n;eJIeHne. 3TO, Bo-n epBbIX, ceKu,uOIwpOBaHue (partitioning), Ba oc­

BOB8Hnn KOToporo Oracle pemaeT, KaKHe aamICH KaKOMY 3KaeMIIJUIPY 

(PYHKIlHH HanpaBIfTh. II" BO-BTOPbIX, opzaHu :Jau,UJl nOnlOlCa (streaming), 
orrpe,n;eJIarorn:aa IIOPR,n;OK BhlBo,n;a BbI,n;eJIeHHbIX 3K3eMIIJIapy QJYHKIlIUI 

CTpOK. Hn:lKe ,n;JIa K8m,n;OH 113 xap8RTepIICTHK IIepe'IIICJIeHhl B03MomHhle 

Bapn8HTbJ . 
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CelU{UOHUpOaanue 

3anilCil MoryT 6hlTh pa3.n;eJIeHhI no .n;I1an830HaM 3Ha"'leHIIll o.n;Horo I1JIII 

HeCROJlhRIIX CTOJI6UOB, no paCC"'IIITaHHhlM ,I1;JlH o.n;Horo I1JIII HeCK·OJIhKIIX 

CTOJIfiUOB xeW' 3Ha"'leHHHM I1J1I1 npOCTO no YCMOTpeHillO Oracle. TIpe.n;Jlo' 

JKeHlle PARTITION BY yKa3bIBaeT onpe.n;eJleHHbIH cnoc06 CeKD;I10HrrpOBaHiln 

,I1;Jln TafiJlll"'lHOH CPYHRUllll, RaK nORa3aHO B nOCJle.n;YIOIUllx npHMepax. 

OpZaHU3a/.fUR nOnt01Ca 

3anilcH MoryT fihITh ynopH.n;O"'leHhl I1J1I1 crpynnilpoBaHbI no 3Ha"'leHIIHM 

onpe.n;eJIeHHbIX CTOJl6uOB. B HIIJKeCJle.n;YIOIUIIX npHMepax 6y.n;eT nOK8a 8 ' 

HO I1CnOJIh30B8HIIe KJIIO"'IeBhIX CJIOB ORDER II C. UST ER .n;JIH opraHII3aUHII 

BhIxo.n;Horo nOTOK8 Tafi~'1H"'IHOll CPYHKUIIII. 

H a3H8"'1eHile H B38HMO,l1;ellCTBHe Bcex STHX KOMnOHeHTOB MbI paccMOTpilM 

Ha npHMepe p8apa60TKil WYHKD;HH no.n;C"'IeT8 TpaHaaRuIIll no y"'leTHbIM 3a' 

n IlCRM, 

npO"3B0J1bHOe CeKl.!"OH"pOBaH"e (PARTITION BY ANY) 

,n;JIJI H8<{aJIa C03.n;a.n;I1M CPYHRD;HIO II 38CT8BIIM cepBep Oracle pacnapaJIJIe' 

JIIITh ee, OCTaBilB ceRD;HOHIIpOB8HIIe 3anHcell H8 ero yCMoTpeHIIe, IIpe.n;JIo ' 

JKeHile PARAI.LEL_ENABLE B 38rOJlOBKe <llYHKUHH co06ru;aeT Oracle, <{TO RO,l1; 

STOll WYHRUilil HanilcaH B paC"'IeTe Ha napaJIJleJIhHOe BhlnOJlHeHHe, II HC' 

IIOJlh30BaHile STOll B03MO)KHOCTII BeChMa )KeJIaTeJIhHO. TIapaMeTp PARTITION 
GY ANY B STOM npilMepe YKa3bIBaeT, <{TO 38nHCII, B03Bparu;aeMhIe KypCOpOM 

Tilna Rcr CURS OR, .n;OJlmHhl 6hITh ceKU;HOHHpOBaHhl CJIY"'laHHhIM 06pa30M 

B TOM nopn.n;Ke, KaKOH Oracle CO<{TeT HaIl60JIee DO,l1;Xo.n;nru;HM .n;JIH I1MeIO' 

IU"XCfl PQ'cepBepOB. ,n;pyrHMil CJIOB8MII, B .n;aHHOM npilMepe PQ-cepBepbI 

I1CnOJIb3YIOTCfl TOJIhKO .n;JIfl nOBbIIlleHilfl npOH3Bo.n;I1TeJIhHOCTH. 

j . iJlal1 l' Ha tJe 6-cahe : pi pe l i ned sq l . j 
CR EATE OR REPLACE ::UUCTIOfJ a re a_sum'Tla ry ( p. curso r SYS.RE FCUR SOR 

RETURN area.sumrlary_t 
PIPELHJED 
PARALLEL_ENAB LE ( PARTITION p_cursor BY ANY ) AS 

v_row acc t t ransac t i ons%HOW1YI'E: 
v_totol N Ut~ BER := UU LL; 
v_a reo acct. t ransoc t ions a r8a%T'(I'E' 

Il EGI N 

- Ar ~ Ka::tj:jO v TpaH3;)KlJ,IH1 

FeTCIl P. cu rsor l ~no v.row ; 
l OOP 

E:.Xl l ~m l:: N P.cu rso %NO I f- OUN Ll; 

eC 1111 npOl ll nl1 nor.,po6HYK:l npcRe pKy KoppeKT Hccn 

IF su per cor1plex valida ti cn(v row tr x dat e, v row. trx amt) THEN 

I1 H ~1I~aIlL13I1 pofia Th ~ TOI 11 1111 y fi enl1 'l ~ Th ~TO- TeKYlle-o perl10Ha 

~ Il I1 Be pll yTb no r no pe rl1 0ll Y 
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I F v_tota l IS NU l l TIIFN 

v_to t al = v_ rew. t rx_ant; 
v_ar ea = v_ row. a rea, 

ELS I- v_row. area = v_area rH EN 
v_lotal = v_lotal I V_ l OW l rx_3rn l : 

ELSE 
PIPE RCI\'i ( a rea_sumrna r y_oC v _3 r ea, v _Lotal); 
v_to t al = v ~ CW . t rx ant ; 
v_,H8G v row. area: 

Elm I F, 

END Jf, -- n0.[1p06Ha>1 npoBepKa 

EtlD LOOI' , 

PTPE ROW(a rea surrwna ~ y 0(\1 area,v tota]) , 

EIW; 

fnasa 3. Ta6nll1 '-l HGle ¢yHKLJ,lI1 l11 

IIpH BbHIOJIHeHIUI 3TOH lPYHKD;llll llClIOJIb3yeTcH o n epaTop SCl CCT, IIOJIY ' 

-qaEOIIJ;llH B K8-qeCTBe napaMeTpa onep8Top SELECT. He Mory He rrOBTopllTb 
ew;e pa3! 

SElECT 

I-HOM IAtlU: ( a rea_summa ry( CUHSOH ( SE: U :C I 

FROM acct_tranSGct i ons»); 

Pe3YJIbT8T 6Y)1;eT CJlyqaHHhlM Ii Henpe;l;CR83yeMhlM, TaR R a R fPYHK:u;rrH pac­
C"<lIlThIBaeT H8 nOJIy'<IeHHe 3anllcerr, OTCOpTIIpOB8HHhIX no perwOHy. HO <}l8 R­

TH"'IeCKH paCIIpe,ll;eJIeHHe 3aIIHceH OCTaBJ[eHO Ha YCMOTpeHHe Oracle. ilOSTO­

My IIapaMeTp PARTITI ON GY ANY He IIOMOiKeT STOH QJYHKUHH. (XOTH II03BOJIH­

eT IIOJIY"'IHTb HeBepHhIH pe3YJIbTaT O"'leHb 6bICTpO!) 

CeKL\"'OH"'pOBaH",e no A",ana30HY (PARTITION BY RANGE) 

,l1;JIff TIOJIEOI'O HcrrOJIb30BaEHfl TIpeHMyrn;ecT B rrapaJIJIeJIbEOH 06pa6oTKH Ea­

,Il;O 3a CTaBHTb Oracle OTTIpaBJUITb Bce 3arrHCH O,ll;HOI'O peI'HOHa O,ll;H OMY H TO ­

My me SK3eMDJIflpy QJYHKII;HH. HarrpHMep, eC.7IH rrapaJIJIeJIbEO BhITIOJIB flIOT­

Cfl TpH SK3eMTIJIflpa q)YBKUHH, TO Bce 3B rrHCH peI'HOEa '7 ,Il;OmKHhI TIOTIaCTb 

B SK3eMTIJIflp 1 , 2 HJIH 3. T aKoH CTIoco6 Y Ka3hIB aeTCfl C TIOMOrn;blO rrpe,ll;JIO­

meHHR RANCE, KaK IIOKa 3aHO B HOBOM 3aI'OJIOBKe lPYHKII;HH: 

CfEATE OR flEPLAC~ FU~lCTION ar ea_surnnary ( p_curso r ref_cu rsors . acct_t rx_cws 
RETu mJ area_5urrvnary_t 
PI PELI NED 

PARALLEL_ENABLE ( PARTITION p_cu r sor BY RANGE(area) ) t,S 

06paTHTe BHHMaHHe, "'ITO 3,1l;eCb ,Il;JIfl IIapaMeTpa REF CURSOR HCIIOJIb30B8H 8 

CTpOI'aH T H IIH3a:O;HH. To eCTb Ora cle ,Il;JlH KoppeKTHOI'O pa3,1l;eJIeHHH 3aIIH­

ceH .n;OJI)ReH 3apaHee 3HaTb llX CTPYKTyPY. Ham IIaKeT ref _CJ r so r s cO,ll;ep­

:JKHT e,ll;HHCT BeHHYIO CTPOKY: 
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IJIICKIIGE ref _cu rsc rs IS 

TYPE acct_trx_cu rs IS REF CURSOR RETURN acct_transact i ons%ROWTYPE; 
[tW; 

T errepb peaYJIbTaT .n;OJImeH CTaTb Jlyqrne. 

SOL> SELECT * 
2 FROM TABLE(area_summary(CU RSOR (SELECT * 
3 FROM acct_transactions»); 

AHI::A AM I 
---------- ----------

5 go 

7 97 
e 9B 
9 99 
5 414 

42 3 
8 432 
9 441 

369 

1C 150 
2 37f\ 
3 387 
4 396 

5 405 
91 

2 92 

3 93 
4 94 
5 95 
10 100 

2C rows se l ectee 

Ynop~Ao"eH .. e nOTOKa (ORDER) 
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IIoJIY'HlJIOCb rrORa He COBceM TO, qTO HymH O. IIpofi.7IeMa B TOM, qTO XOTfla8-

n HCH pacnpe.n;e.7IflIOTcn Mem.n;y SKaeMnJISIp8MH COOTBeTCTBeHHO perHOHy. 

OHH He COpTHpyIOTC.H B rrpe.n;eJI8X Kam.n;oro SKaeMrrJIffpa qlYHRD;HH. H arrpH ­

Mep, Bce 3arrHCH 6-ro perHOH a OTIIpaBJUI IOTC.H O.n;HOMy 3KaeMIIJIapy £pYHK­

D;HH, HO Ty.n;a me rrorr8.n;alOT aaIIHCH .n;pyI'H X peI'HOHOB, qTO rrpHBo.n;HT 

K ornHfiK8M B paCTl eTe HTOI'OB ITO perHOHy 6. H a.n;o COOfim;HTb Oracie , qTO 

aarrHCH .n;OJImHbI COpTHpOBaTbca IIO perHOHY em;e H B Kam.n;OM H3 3K3eMII­

JIapOB QJYHKD;H H. 3TO .n;eJIaeTCH C rrOMOm;blO rrpe.n;JIOmeHHa ORDER , IWK rrORa­

a8HO HHme . 

CfEATE OR REPLACE FU~lCTIOti area_sumna ry ( p_cursor ref_cu rsors . acct_t rx_cU's ) 
K ETUHt~ area_%rflT,ary_t 

PIPELINED 
PA RAII n rtM1l 1 r ( P/\RTTTTON P Cl'rsor IlY RA NGr( area) ) 

ORDER p_cursor BY (area) AS 
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TIOCMOTPIiM . "<ITO IlO.rry-qIl.nOCh . 

SOL> SELECT * 
2 FROM TABLE(area_summary(CURSOR(SELECT 
3 FROM acct_transactions}»; 

AREA A1H 

460 
Ie 550 
2 470 
3 480 , '90 
5 500 , 510 

7 520 

8 5:-10 
9 540 

Ie rows se l ectee . 

ECTh ycnex! Terreph IITOI'OBhle 3HfI"lleHHH BepHhI . TaR KaK rrOJIy-qeHHhle Kyp ­

COpOM 3aIHICil 6hlJIH pa3,n;eJIeHhl Melli..n;y rrapaJIJIeJIbHbIMll SR3eMllJIapaMIf 

q)YHKUHH 8 COOTBeTCTBHH c pel'HOHOM U OTCOpTIIposaHhI 8 Kam,l:{OM H3 HIiX 

lID peI'IIOHY, feaR IIOKaaaHO HU pHC. 3.2. 

REF-KYPCOP 

_, _. 
f'erMai 2 Pootot< 3 
_2 Pootot< 5 
f'erMai 1 Pootot< • 
f'erMai 2 _3 

+ 
CoJmtpoBKa no peIlIOHy CopntpoaKa no peIl10HY 

+ 
Pootot< 1 f'erMai 3 - _, 

f'erMai 3 3K3eWI1IIIIP _, 
f'erMai 2 f'erMai' _2 
_2 I'en«lH • 
_2 f'erMai 5 

Puc . • '1.2. PacnapaJtJleJU~1LllaJl ma6JLu'tlluJl. t/ly IlK~1lil, cRKlJ,uonupOBa1tllaSL 

U omcopmUp06GJUWJlllO pe2uonlj 
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XeW-CeKI..\"'OH"'pOBaH",e (PARTITION BY HASH) 

B rrpe,ilhI,ily:r.u;HX rrpHMep8X rrOK838HO npOH3BOJIhHOe (MN) ceKIlHOHHPOBB­

HHe H ceKIlHOHHpoB8HHe rro ,ilH8n830Hy (RANGE). B03MomeH e:r.u;e O,ilHH BapH ­

a a T, a a3hIBaeMhIR xeIII -ceR D;HOB HpOBaHHeM, rrpH ROTOPOM ,ilJI fl 3a,ilBBHhIX 

CTOJlfiD;OB pBCCYIHThIB ae TCfl xeIlI-3HaqeaHe, H Ba OCB OBa a HH ;3Toro 3Ha<Je­

BHfl BhIfiHpaeTCfl 3K3eMIIJlflp Q1YHKD;HH, KOTOPOMY fiY,ileT rrepe,Il;8H8 ,il8HH8fl 

38nHCh. COBn8,il81O:r.u;He 3H8QeHlul,il8,ilYT O,ilHH8ROBhIe 3H8QeHHfl xeIlIa , no­

STOMY TaRoe pacnpe,ileJleHile 3anilcell fiY,ileT n paBHJIhHO pafiOTaTh B cJIY"<I ae 

Hailiell <PYHKD;HH nO,ilC"<IeTa TpaH3aKD;Hll no y"<IeTHhIM 3anHCflM. H a caMOM 

,ileJIe BapHaHT C napaMeTpoM PA RTITI ON Ell' HASH OfihI<JHO pafioTaeT "<IYTh fihICT ­

pee, "<IeM c PARTI TI ON ElY RANG C. 

BOT ero CHHTaKCHC: 

CR ::AT E OR REPLACE FUNCTION area_sumMa ry ( p_curso r r-ef cu rsorS.Gcc t trx curs 
HI::IUHN area_su rrna ry_t 
PIP[ I INED 

I'AHALLEL_ENABL E ( PARTITION p_cursor BY HASH(area) ) 
OHIJ I::H p_cu rso r If( (area) AS 

rpynn"'poBKa nOTOKa (CLUSTER) 

B npe,Il;hI,ily:r.u;ell BepCIIM: Hailiell CYMMHpYIO:r.u;ell QJYHRIlHH MhI HCnOJIh30Ba­

JIll npe,!J;JIOJKeHHe ORDCR, TaR RaR B STOR QJYHRD;HH npeAIlOJIaraeTCH, "<ITO aa ­

IIHCH AJlfl RBJKAOrO 113 ee 3R3eMIIJlflpOB ynopflAO<JeHhI no perIlOHy. E:r.u;e 

OAHH rrapaMeTp, CLl., STER , rapa B THpyeT , "<ITO 3a n HCH C OAHH a K OBhIMH 3 H aQe­

BHflMH B YRa38HHhIX CTOJIfiD;8X fiYAYT crpyrrrrHpoBaHhI B n peAe.7IaX ;3R3eMn­

JISIp8 Q1YH R D;HH. QAHaRO rrOMHHTe , <JTO 3TOT rr8paMeTp He BhI3hIB8eT COPTH ­

POBRH 3Ha"<leHHH . 

B CHJIY Toro, <JTO B HailleR CPYB RUHH paCCMaTpHBaeTCfl TOJIhK O O,Il;HB CTOJl­

GeD; , MO)KH O ~'IerKO rrepetiTH K rpyn m lpOBRe • .u~'Ifl ;3Toro HCn OJIh3y eTcSI CJIe­

,ilYIOrr:t;I1H CHH T8RCHC: 

CfEATE on REPLACE F U ~lCTION area_sumMa ry ( p_cursor re f _cu rsors . acct_t rx_cU's ) 
R' TJR N area su,r..-na r y t 

PI PELI NED 
PARA LLE L_::NAB LE ( PARTITION p_cu rso r BY HAS H(a rea) ) 
CLUSTER p_curso r BY (a rea ) liS 

TIpoBepRa nORa3hIBaeT, "<ITO BapHaHT C n apaMeTpOM C _USTCR ,!J;JISI O,ilHOrO 

c To Jlfiua pa60T ae T fihIcTpee BapH a HTB C n apaMe TpoM ORDER . 

KaKoiil BaplilaHT Bbl6paTb? 

KaRoH H3 Bcex STIIX BapIl8HTOB ceRIlHOHHposaH Hfl II opraHII3aIlHH DOTORa 

JIY<J m e nO,Il;XOAHT B B8IlIeM KOHKpeTao M c JlY<Jae? 

PARTITION BY ANY (npoU360JlbH.Oe CeK~UUH.Upo(jaH.ue) 

IIcnoJIh3YllTe STOT B8pIlaHT, eCJIII BaM HymHa MaK.CIIMaJIhHafl CROPOCTh 

u nopH,!J;OK CJIe,ilOBaHIIH 3anHcerr Boofiru;e He BameH . HanpHMep, eCJIH 
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BaM Ha)];O BhlilOJIHllTb He3aBllCHMhle BhlQrrCJIeHIUI AJUI Kam.n;oH 38IIllCil 

Kypcopa R[i CURSOR , BhlfiepllTe ,L{8HHbIH cnoco6. TaR K8K Oracle paeupe­

AeJIHT aUIIWCII. He 3afioTHcb 06 llX IlOpfl)];Ke. 

MHe e:rn:e He BCTpeqaJIIICb CIlTyau;HH, KOI'lVl TpefioB8)IOCb 6w COQeT8Hlle 

npOIl3BO.JIhHorO ceKD;rrOHllpOB8HII.H c rrapaMeTpuMH ORDER HJIII CLUSTER, 
HO T8KaH KOM6I1H8UHH CIIHTafWIIQeCKII,ll;OrrYCTIIM8. 

PARTITION BY RANGE (celCl,(UOHUpU6uHue no iJuana30HY) 

YRa3hlBuHTe ;:)TOT rrapaMeTp, eCJIII B8rna <llYHKUHR npe,n;ycM8TpHBaeT 
COBMeCTHYIO o6pa6oTKY orrpeAeJIeHHbIX a8IIIIceii U STH a8IIIICil paBHO­

MepHO pacnpe.n;eJIeHbI no 3HaqeHHHM ceKUIlOHIIPOB8HIIH. B STOM CJIy-qae 

Bee SKaeMIIJIHpbl rrapaJIJIeJIbHOH QJYHKD;I1H 6Y.D:YT BhIIIOJIHHTb rrpIiMepHO 

paBHble 06'beMbI pa60TbI. 

STOT THn ceKII;HOHllpOBaHllH MomHO CO"<leTaTb C napaMeTpaMll ORDER 

BY mIll CLUSTER BY. IIMeHTe B BH;:J;y, "<ITO BapHaHT C rpynnHpoBKOH 

6Y.o:eT pa60TaTb HeMHoro 6blcTpee. 

PARTITION BY HASH (xelU~ceKlfuuHupu8aHue) 

IIcnoJIb3YHTe STOT n8p8MeTp, eCJIll B8lla QJYHRD;llH Tpe6yeT, "<ITo6bI on­

pe.n;e~'IeHHbIe 3anHCH o6pa6aTbIB8JIllCb COBMeCTHo , u pacnpe.n;eJIeHlle 

llMeeT HeROTopbIH nepeKOc. AJIrOpllTM xellllpoBaHllH yBeJIH"<IHBaeT 

llaHCbI Toro, "<ITO Bce SK3eMIIJIHpbI nap8JIJIeJIbHOH lPYHRD;llll 6Y,lJ;YT BbI­

nOJIHRTb npllMepHO paBHbIe 06'beMbI pa60TbI. 

)l;onYCTllMO KOM6I1BIfpOBaHHe .n;aHHoro napaMeTpa C ORDER BY H~'IH CLU STER 
BY. IIpH STOM BapHaBT C nap8MeTp oM CLUSTER pa6oT8eT "<IyTb 6bIcTpee. 

4TO AenaeT Oracle? 

Y Bac, H8BepHoe, ym.e BoaHilR Bonpoe, R8R 6 8 38 .n;8BBhlX Bhln OJIBfleT ceR ­

D;ilOHHpoB8Hue peaYJIbT8TOB a8npOC8. BwnoJIHfleT JIll Oracle no O;:J;HOMy a8 -

npocy B Ram.n;oM 3KaeMnJIHpe rrapa.T£JIeJIbHOH lPYHRD;HH HJIll OH BhlnOJIHHeT 

e;:J;llHcTBeHHbIH aanpoc H ceRUHoHHpyeT ero peaYJIbTaT? ,lI;aB8HTe BbUlCHllM 

STO, 06paTllBllllCb R pa3;:J;eJIfleMOMY nyJIy. 

SOL> , SELECT sql_text , 
parse_calls, 
executions 

FROM v$sql 
3 
4 

5 WHERE INSTR(UPPER(sql_text), 'ACCT_TRANSACTIONS') 
AND INSTR(UPPER(sql_text) , 'Sal_TEXT') = 0 

7 AND command_type = 3; 

SOL TEXT 

SELECT * FROI~ TABLE(o re 
a_sum'l1ary(CvfiSOfi(S :UCl ~ 

FROM acct _transacUons») 

SELECT "A3" "AREA" "AR EA" 
,"A3 "I RX_DAI E"" "lHX_D A"1 

PARSE CALLS EX :::CUTIDtJS 

> 0 
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3,l1;eCh npIlCyTcTBylOT TOJIhKO ,lI;Ba Kypcopa : O,ll;I1H, BhIIIOJIHeHHhIH HaMil, 

II O,ll;IlH, BhInOJIHeHHhIll B Ta6JIIIQHOll QJYBKD;IlIl; y 06011X c-qeT-qllKil pa36o­

pOB H BhInOJIBeBHll CO,ll;ep)f(aT 1. STO 03Ba-qaeT, 'liTO I1CnOJIh3yeTcn e,ll;HBCT­

BeHHhIH KypCOp, a Oracle no He06xo,ll;I1MOCTH BhInOJIBfleT ceKUIIOHHpOBa­

B ile nOJIYTleHHhIX CTpOK . 

CKOllbKO Hy>KHO PQ-CepBepOB? 

,l1;JI5I 60JIhmHHCTBa onepaD;HH C napaJIJIeJIhHhIMH 3anpocaMH MO)f(HO orpa­

HII-qilTh KOJIII-qeCTBO (IlJIII XOTH 6hI nOBJIIl5ITh Ha Hero) 3a,ll;eiicTBOBaHHhIX 

B HllX PQ-cepBepOB. HanpllMep, MO)f(HO 3a,!l;aTh CTeneHh napaJIJIeJIll3Ma 

,!I;JIn Ta6JIIIUhI, H Orac le 6Y,!I;eT CTpeMHThcn 06eCneQllTh Tpe6yeMoe KOJIH-qe­

CTBO PQ-cepBepoB ,!I;JIfl 3anpOCOB K <ITOH Ta6JIIII:I;e . T aK)f(e MO)f(HO 3a,!l;aTh 

CTeneHh nBpBJIJIeJIII3MB (a , CJIe,1l;OBaTeJIhHO, II KO~'III-qeCTBO I1CnOJIh3yeMhIx 

PQ-cepBepoB) ,1I;JIfl JII06oro KOHKpeTHoro 38.rrpOC8 , YK83BB COOTBeTCTBYIO­

r:u;He rrO,1l;C K83KII orrTHMII38TOpy. 

Ie CO)f(aJIeHlllO, TaKlle B03MO)f(HOCTil OTCYTCTBYIOT ,1I;JIH napaJIJIeJIhHhIX Ta6 -

JIII-qHhIX {PYH KII;HH. 

XOTeJIOCh 6hI llMeTh B03MO.mBOCTh HCnOJIh30BaTh CllBTaKCllC TaKoro TIIna: 

CH ::AI I:: OH Hl::l'LAC t I- Ut~C llON o -eo_sum'flar-y ( p_c ur-so r re -_cu r so r s acct_tr-x_cur-s 

fl ETum~ a r ea_SUITI'flar y_ l 
f 'I.I) E L l t~ [O 

l'A I-1 ALl EL_ E t~ f,flLt ( f'AH-I I IION p_curso r flY IIASII ( a rea) ) 

DEGREE 3 - i nva lid - DRH dream syntax 
ORDr R p_CLr so ' RY (a r ea) AS . 

T aK MO)f(HO 6hIJIO 6hI 38,11;aTh M8KCllM8JIhHOe KOJIII-qeCTBO PQ-cepBepOB, llC­

rrO~'Ih3yeMhlx npll O,ll;HOM 06par:u;eHllll K Ta6JIllQHOii QJYHKD;IlIl. HeCMOTpa Ha 

3Ty JIerKylO KPHTIIKY, Ha,!l;O npIl3HaTh, 'liTO Oracle ,1I;OCTaTOQHO XOpOIIIO 

CrrpaBJIHeTCa C 3a,!l;a-qeii onpe,!l;eJIeHila Tpe6yeMoro KOJIIIQecTBa PQ- cepBepOB. 

IIIcnoIlb30BaHVle Ta6IlVl"lHbIX 4lYHK4V1L1 

B 3TOM pa3,11;eJIe MhI Ha peaJ1hBOM npHMepe I13 npaKTilKH 60J1hmOH Ka6eJ1h­

BOH KOMn8HHH, nhITalOr:u;ellCfl OTCJIe)f(I1BaTh rrOBTopHhIe Hapfl,1l;hI, nOKa­

.meM, KaK HCn0J1h3YIOTCfl T86JIH-qBhIe <PYBKUIIII. rOBOpfl n o n pocTY, no­

BTOPHhIH H8p$l,1l; - 3TO H8rrp8BJ1eHHe TeXHilKa rro O,1l;HOMY II TOMY)f(e 8,11;pecy 

,1I;JIfl n OBTopBoro BhIn OJ1BeHllfl (Hm -l HCnpaBJ1eBIIfl) Y)f(e C,1I;eJ1aBHOH pa60TI:J 

B TeTleBile 30 ,1I;Bell. IIoBTopBl:Jll BII3HT Be BCer,1l;8 CBfl38a C HBJ1HTIHeM npe­

TeB3Hii - OB Mo.meT 6I:JTh pe3yJ1hT8TOM yCT8HOBKH 060PY,1I;OB8HIIfl B 30-
,1I;HeBBl:Jii rrepIlO,1l; rrOCJIe rrpe,1l;BapIlTeJ1hHoro 38K83a. 

A,lI;peca onpe,ll;emllOTCH rrpe,1l;orrpe,!l;eJIeHHhIMIl I1,11;eHTII<pHKaTopaMIl. DHII 

MoryT COOTBeTCTBOBaTh qeMy yrO,!l;HO. OT KOHKpeTHoii Ka6eJIhHOH p03eTK il 
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,lI;O OT.n;eJIhHOI'O ,ll;OM8 flJIll 6oJIhmoI'o ToproBoro ueHTpa. BH,ll; paGoThl orrpe ­
,ll;eJUleTC.H H,ll;e H TllqH1K8TOPOM TllII8 HapH.n;a. HanpHMep, TllII 1 MomeT D3H B­

'£laTh «IIpofura,ll;K8 Ka6eJul». a THII 2 - «3aMeH8 Ka6eJuI». 

I\:oMII8muI If MeeT OT,ll;e~'IeHIUl B HeCKOJIhKllX perHOH8X , B K8JK,il;OM H3 KOTO­

pblX IICnOJJb3yeTcn co6CTSeHBb!H Ha Gap IIAeHTHI:pUK8TOPOS 8,a:peCOB, THII08 

a8pfl,ll;OB II KpllTeplles nOBTopHoro Hapn,ll;8. 3TH KpllTepHH ODpe.n;eJHIIOT ua­

pbl Tlmos H8Pfl.n;OB, KOTOpb1e .n;OJDKHbI 6bITb BbI,lI;8Bbl no O,ll;BOMY 8,ll;pecy 

B TetleHlle 30-,lJ;HeSBOro rrepl10,ll;8. tlTOfibl aapHA 6bIJI npll3B8a DOBTOpHbIM. 

TIIII bI Ha pn,ll;OB B T8KOii nape MoryT COBII8,l1;8Th Ii.IUI Be COBII8,n;8Th, RanpE:­

Mep «PeMOHT Ka6eJUH , rrpoIl30IlIe,ll;IIIUH IlOCJIe « IIpOKJIa,ll;KII Ka6e~'Uh , MO­

meT CTIllT8TbCH T8RHM me nOBTopHhlM Hapa.n;OM, KaK H .n;Ba nOCJlep;OBaTe~'1b­

HbI X H apa.n;a Ha «IIpoKJra.n;RY Ka6eJIa». 

8TH RpHTepHH xpaHaTca B Ta6JIHue: 

SOL> OESC repeat_ord er 3riteria 
t~ame 

REG ION_I D 
SI AH UJAl t 

FII1ST_TYP::: 10 
REP EAT_TYP E_1O 

Nul P Type 

NUMB ER 
l)AI :: 

~WMBER 

~WMBER 

8Ta Ta6JIHD;a cop;epjJ{HT onpep;eJIeHHfl nOBTopHhlX Hapfl.n;oB P;JIfl K8jJ{p;oro 

perHoHa. BKJIIOTI8JI.n;aTy HX BBo.n;a B p;eHcTBHe. BOT npHMep 3anHCH. 

SOL> SELECT 
2 FROM repeat_order_c rite ria ; 

Hl::G lON_llJ SIAHUJAI 1-1 HSI_ I Yl' t_l ll Ht l't A I_ IYl' t_1ll 

19 -i\PR -05 44 1CJ2 

B 3 TO H 3anHCH rOBopHTca, '<ITO B perHOHe 1 Hapa.n; c THnOM 102, CJIe.n;yIO­

IItHH B 30-.n;HeBHhlH n epHOp; 38 H8pfl.n;OM 44 H no TOMy jJ{e ap;pecy. CTIHTaeT­

Cfl nOBTopHhlM. 

Ta6JIHua ORDERS CO,ll;epmHT n OJIfl . Heo6xo.n;HMhle ,ll;JIa onpep;eJIeHHfl «. no­

BTOPHOCTH» HapHp;a. 

SO L> OESC orders 
Name 

GrlDER_NUMBER 
ORDl R_DIIF 
R EG IO~l_ID 

TYPF TO 
I OC i\nOt~ TD 

Null? I ype 

~WT ~lUL L ~W M BER 

NOT NUl I Dllr 

~WT flULL fWMBER 
NOT NUl l NUMRrR 
NOT NUl l NUMRrR 

.u;onOJIHHTeJIbHYIO CJIOjJ{HOCTb 3THM YCJIOBHaM npH,ll;aeT TO, '<ITO KOMn8HHa 

o6pa6aThlBaeT emep;HeBHo p;ecflTKH ThlCfl '<I 38aBOK, a T8 RjJ{e TO, '<ITO KpHTe ­

pHH IIOBTopHoro H8pH,ll;8 MoryT H3MeHHTbCR B JII060H MOMeHT, n03ToMY HO­

BhlH H a60p ,ll;aHHhlX ,ll;OJIjJ{eH 6hlTb nOJIY'<IeH 6bICTpO. BOJIbIIIOe KOJIH'<IeCTBO 
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3aIIIIceH B CO'l!eTUHIIII C He06xo,lJ;IIMOCThID «110IIITY'l!HOH» 06pa60TKII 3UI1I1-

CeH ,lJ;JUI 110JIyqeHIIH pe3YJIhTIIpYIDrn;ero MHOJKeCTBa )l;eJIaeT STO I1pIlJImKe­

B Ile II)l;eaJIhBhlM KaH,lJ;II)l;aTOM Ha I1pHMeHeHHe Ta6JIH'l!HhlX <PYB K UHiL 

3arOIlOBOK Ij>YHKIlI1I1 

,lJ;JIH HaqaJru pU36epeMCH, H3 qero COCTorrT 3urOJlOBOR HUIIIeH <PYHR:O;IIH. 

1 CR EATE FU NCTION r-epeal order J inde r ( p CLrs cu rso rs . repeal orde rs CU' S 
2 RETuml repeal_r egion_localion _l 
3 PI PE LIIED 
4 , PARA LlEl_EtlA5 LE ( PARTITION p_cu rs BY RA NG E( region _i d) 

01-1I) I:: R p_curs UY (location_ id, 0 ~de r _date) lS 

EaR STO CBoHcTBeHHO 3arOJIOBKaM <PYHKUIIH, 3,lJ;eCh MO)KHO MHoro 0 '({eM 

paCCKa3aTh, IIOSTOMY pa36epeM ero cTpoRa 3a CTPOKOH:. 

CmpO/cu 1 

Ol1pe)l;eJIaeT IIMH <PYHK:o;rrH H ee l1apaMeTp - RYPCOP THl1a REF CURSOR co 

cTporIlM KOHTpOJIeM THl1a, 06'haBJIeHHhIW B )l;pyroM IIaReTe , Hal1pHMep, 

TaR: 

CREA"JE OR R[ PlAC[ I'ACKAG E curso's AS 
TYP - repeat o rde rs rec TS RrCORD (o rder number tWM[lrR, 

o rder_date DATE . 
r-egicn_id tWMIJ I:: R, 

type_l.d tWMll [ R, 

locati on i c tWM [lrR) ; 

TYP::: ' epeat_o rde rs_cu rs IS RC:F CURSOR RETURN repeal_orde rs_ rec, 
END: 

IIprr 06parn;eHHII R <PYHRUIIII 6Y)l;eM l1epe)l;UBUTh ew Ol1epaTOp SELECT, 
B03Bpar:o;aIDrn;IIW Bce HapH)l;hl 3a IIOCJIe,lJ;HIIe 30 )l;Hew. 

CmpOlcu2 

Ol1pe)l;eJIaeT CTPYKTYPY B03Bparn;aeMhlX Q)YHKUIIeH 3aIIHcew . ,IlaHHhlw 

TIIII 6hlJI C03,lJ;aH C IIOMOr:o;hID CJIe,lJ;YIDr:o;IIX SQL-oIIpe,lJ;eJIeHHll 06'heKTU 

H KOJIJIeR:O;HH: 

CREATE TYP E repea t_ repon_lccaticn_o AS OBJECT ( reg lon_lO 
loca t ion_id 

nUMBER, 
NJMll I::H, 

! 
CRI::At : IYI' E repea t _regio r _locatio r _t AS I.AU l l:: 01-
repeat_r eQion_location_o . 

! 
CmpOlcu3 

f i rst_t yps_id tWMI1[ R, 

repeat type i d NUM5 [ R ) , 

YRU3hlBueT HU TO, 'l!TO Q)YHKUIIH ROHBewepII3HpyeT B03BpUrn;aeMhle CTpO­

KH 110 Mepe IIX 110aBJIeHHH. 
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Cmpolw 1. 

On peAe.7IfleT. RflRIIM cnoco6oM 6YAYT pacn peAeJIflThCfl no HeCKOJIbKIIM 

napaJIJleJIhHhlM SK3eMIIJIflpaM fllYHKUIIII CTPOI{II, IIo.nyTleHHhle nepe-

1l8HHbIM eii RYPCOpOM. CTPOKIl AOJI.HWbI pa3,1l;eJl.HThCR no 3HaQemno 

cTo.lIfiua REGION_ro . 3 TO 3B8tIIIT, TJTO Bee 38IIIICII ODpe,ll;eJIeHHOr O perlIO­

HB OY,IWT o6pa6oTBHhI O,ll;HIIM SK3eMTIJUIpOM <PYHlUlIUI. 113 SToro ue CAP­

Jyem, 'ITO fiy,n;eT C03)J;8HO no O,ll;HOMy 3R3eMII,JUIpy ,Il;JUI RamAOI'O perliO­

Hfl. Oracle no CBoeMY yCMoTpeHillO pacrrpe,n;e.nIIT IIMeIOIll;weCH PQ-cepBe­
phI AJUI BhIIIOJIHeH IUI :;nweMIlJIRpOB <PYHRUIHf. IIo3ToMY Q,ll;IIH :;nweMII­

JIHP MOiKeT o6pa6aTbIBRTb HeCKOJIbK.O perilOHoB. 

CmpoKu 5 

YK83bIBae T , QTO B K8)K,lI.OM 11:3 3K3eMDJIflpOB 38UIfCil ,n;OJDKHhl Ob!Th OT­

COpTIIpOB8HbI DO CTO.7IOU8M LOCATION _ID H ORDER_DATE . 

ITPOCTOH paa60p aarOJIOBKa IIOKaaaJI 60JIbIllHHCTBO B03MOjKHOCTeH, 

CKpblTblX B Ta6JIHQHOlllPYHKD;HH. 8Ta lPYHKD;HH II03BOJIHeT HCrrOJIbaO ­

BaTb M0W;b napaJlJleJIbBblX BblQHcJIeHHll ,1l;JIfl nocJIe,1l;oaaTeJIbHoll o6pa -

60TKH ,ll;eCHTKOB TblCHQ aaIIHceH. EOJIee Toro, OHa rrOaBOJIReT YKaaaTb, 

KaKHe aarrHCH 6Y,ll;YT IIepe,ll;aHbl KajK,ll;OMY H3 SKaeMIIJIHpOB rrapaJIJIeJIb ­

HOll lPYHKD;HH, 6JIarO,ll;apH QeMY rrpH KO,ll;HpOBaHHH MOjKHO HCrrOJIbaO ­

BaTb BeKOTopble ,ll;Onyw;eBHfl • .uo6aBHM R STOMY OTCYTCTBH e H eo6xo,1l;H­

MOCT H ,1l;OjKH,ll;aTbCfl OROB 'IaBHfl o6pa6oTRH Bcex 3anHceH, 'ITo6bl Bep­

HYTb p e3YJIbTaT, H - BOT OHa, HHpBaHa! 

Ho XB8THT IIpOrrOBe,ll;eiil BepBeMca K B8Il1eH Q1YHKD;HH. 

OCHOBHOIilIlIlKIl 

OCHOBHOH aJIrOpHTM HailleH ¢YHKUIfH 3aKmOtIaeTCfl B D;HKJIHlJeCKOH Bbl-

60pKe 3aIIHceii H3 REF CURSOR, KRK IIOKa3aHO B STOM nceB,1l;OKO,1l;e. 

BEGIN 

-- Ar~ Ka~Aoro ~ap~~a. 

lOOP 

FETCH P_CU C $ uno v_orde r 
EXIT WHEN P cu rs%NOTFOU ND 

I F I IC!:ITOPIW V _ IaPH/., THeN 
1'11'1:: HOW() 

EN D I F, 

EN D LOOP; -- Dial K3)1;}loro Ha p>1}la 

fl E rURtl 

EU D: 

3,1l;eCb BCe rrpOCTO . Bcero JIHillb H3BJleKaeM 38IIHCH H3 rrepe,1l;aBHoro B <llYHK ­

D;HIO Kypcopa H npOBepaeM HX H3 COOTBeTCTBHe KpHTepHaM rrOBTopHoro 

H 8pa,ll;3. ECJIH YCJIOBHe BbIrrOJIHeHO, OTrrpaBJIaeM 33IIHCb B KOHBeHep. Te ­

nepb ,ll;06aBHM 3arpy3Ky KpHTepHeB ,ll;JIH ,ll;aHHOrO perHOH8. 
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MaCCOBaSi Bbl60pKa KplllTepllleB 

BJIarO~apfl TOMY, liTO Hallia Ta6mitfBafl <PYHKUIffl rapaBTHpyeT, ttTO 3aaRCH 

6y~YT crpynIIIfpos8Hhl no perHOH8M, MOJKHO 6hITh ysepeHHhlM, liTO npH Ka­

JK~OM H3MeHeHHH H.n;eHTH<pHRaTopa perIfOHa s If3SJIeRaeMOH: 3anHCH IIpO­

HCXO.n;HT nepexo.n; K CJIe~ylOrn;eMy perHoay. A IIepBoe, "<ITO Ha.n;o C~eJIaTh .n;JIfl 

BOBoro perIfOHa, - aTO 3arpY3HTh ero KpHTepIfH aOBTopBhlX 3aKa30B B acco­

UIfaTHBHhlH: MaCCHB PL/SQL. C.n;eJIaeM STO n pIf IIOMOIUH TaKoro Kypcopa: 

CUHSOH curs_Qet_cr ite ' ia ( cp_ reg i on NUM lJt::H ) IS 
SELECT 

FROM repea t _crde r_c ri t e ria 
WHERE reQior _id = q::._reQion; 

Teneph ShlnOJIBHM B TeJIe <PYBKUHR npocTyID nposepKy «rrOCJIe.n;Bero ID 
perHOBa., OIIpe~eJIflIDrn;yID, H3MeBH.,'IOCh JIH 3BalleHHe, If eCJIH .n;a, TO Bhl­

nOJIHIlM MaccosyID 3arpy3Ky KpHTepHeS: 

eC,1V 3TO H0 8i:lfi pe - vorl. 

I F tN Lev_las l _'egion . O) <> v_o rde r re gion_i o THEN 

-- yCTa-lOBVlTb Jlo<aJlbH'J11 ID penlOH8 11 3a - py3 ~Tb e r o KpVlTe pl1~' 

\! l ast_regi ar = v orCe r. regi cn id. 
OpeN eurs _get_c rite'ia (v o rd er . reg ie n id ) . 
FETCH cu rS_Qe t _c ri t e ria BU LK CO LLECT nno v C r1 t eno, 
CLOSE cu rs get c ri teri a. 

END IF . -- IIOn lJ ii pe - ve ll 

3.n;eCh npOflSJIfleTCfl ern:e O~HO npeHMyrn:ecTso Ta6JIH~lHhlX <PYHKUHH - S03 -

MOJKHOCTh pa3.n;e~'1hHoro .n;OCTyn8 K .n;aHHhlM SHyTpH caMoH <PYHKUHH. 3TO 

03Ha"'laeT, "'ITO .n;ocTyn K 6aae AaHHhlX AJIH nOJIy"'leHHH HapH.n;os MOJKeT 

6hITh CKOHueHTpHposaH s O~HOM aaIIpoce, a .n;:rlH IIOJIy"'leHHH KpHTepHes -

s APyrOM . 

BepHeMca K HarneH <PYHRUHH, IICeS,ll;OKO,ll; ROTOPOH noc~'1e Ao6asJIeHHH 38-

npoca RpHTepHes ShlrJIa,ll;HT TaR: 

BEGIN 

-- Ar R Ka:«,Qor-o -Ia pR l:8. 

l OOP 

FrTe1 1 p cu rs u n o v o rder 
EXIT WHEN p_cu rs%NOT FOU ND 

I F nepB851 _3amKD OR -IOBtlfi_perf10H rHEN 
3al py3V1 r l> KPI1 I epl1v )..l,I >1 pel110lla 

E:.Nl) 11- , 

IF nCATapH tl ~ _ -Ia pR r, TII ::N 
PIP E nOW() 

END TF, 

END LOOP; -- LlMl Ka)K}loro Hapll}la 
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RiTURtl; 

END : 
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OnpeAeIleHllle nOTeHlllllaIlbHblX nOBTOpOB 

Ten epI:. 38llMeMCJJ aeMHoro 60JIee CJIO:IKHOH 38,n;8tIeii - D OHCKOM nosTop­
BbIX Hapn,1J;OB. llCIIOJIb3yeM ~JHI ;)TOrO ,1I;se OT,1I;eJIbHbIe o rrepaUHH. IIeps8r.r 
orrepaUHfl HB OCHOS8BlUf cpasHemuI THITa Ii ,ll;8TbI Hapn,ll;8 c nepBbIM THIIOM 

Bapfl.n;a B RpHTepHH orrpe,ll;eJIIIT , MomeT JIII Hapfl,1J; IIoTeHD;II8JIbHO IIMeTh ITO ­

STOp. BTopaR onepan; IUI npOCMOTPilT OCTa~'1bHbIe HapHp;hl no TOMy me 8)1;pe ­

cy II Bhl6epeT ,ll;eHCTBIITeJIhHO IIOBTopHhl e, cpaBH IIB HX T IIll C TilIlOM no­

BTopHoro HapR,D;8 B KpilTepilil. 

06'bHCH liM IIo,n;pofiHee H8 KOHKpeTHOM upllMepe. PaCCMOTpHM T8KYK> a8-

DIICh B Ta6JIllUe KpliTepnes: 

START DAT ~ T RST TYPF TD R' PfAT TYPi TD 

19 AI'H Ci: 801 Sf 

8T8 38IIlICb rOBopilT 0 TOM, 'liTO eCJIH H8qIlH8H c 19 8npeJIH 2005 rO,ll;8 8 Te­

qeHlIe 30 ,n;Hell 3a Hap5l,n;OM THIIa 801 IlOCJIe,n;yeT TIO TOMY ace a,n;pecy Bap5l,n; 

THTIa 87. TO STO 6y,n;eT n OBTopa bIll H apn,n;. 

T enepb paCCMQTpilM CJIe~YIO~He Tpil Ha.pfl~a. 

1016 19- APR - 05 

H!63 ?O-/lPR-05 

2228 21 APR 05 

8e l 
R7 
87 

343 
343 
343 

IIPII o6pa6oTRe aameH <PYHR:O;IIell HapJI,n; B OMep 1016 no a,n;pecy 343, 
HMelOIIJ;Hll TIfn 801, caatIaJIa 6y,n;eT OTMetfea, RaK KaB,n;H,n;aT Ba BaJIIftIIfe 

n OBTopa. Bce n OC.7I e,n;yro rn;IIe Hapn,n;bI TIfna 87 n o a,il;pecy 343 B TetIeHHe 

30 ,il;Beii 6Y,il;YT C'<lllT8TbCfl Q)8KTllTlecRllMH nOBTopHbIMll H8pn,il;8MH . To eCTb 

B K a'<leCTBe ,n;eHcTBllTeJIbHbIX rrOBTopHbI X BapJI,D;OB Barna <PYBK:O;HJI BbI6epeT 

Bapn,il;bI C BOMepaMil 1863 H 2228. 

,l1;JIn B8xmK,il;eBHn {llaKTHtfeCKHX IIOBTOPHbIX B8pfl,il;OB H8,il;0 CH8.TI8 .. 'I8 OTO -

6P8Tb KBH,il;H,il;8TOB HB nOBTOp. ,l1;mI 60.nbmeH CTPOHHOCTH KO,il;fl BbI,il;eJIllM 

JIorHKY nOHCK8 « nOTeHUllflJIbHbIX nOBTopOB» B OT,il;e;r[bHyro Q>YHK:O;Hro 

C llMeHeM load_po t e ntial_repeat. CHa'<la .. 'I8 n pllBe)];eM KO)];, a aaTeM pfl36e­

peMCH, KaK OR pa60TaeT . 

/* ------------------------------------------------------------------ */ 

PROCEDUm:: l oad_ pc lenlial_ r epea l ( p_lcca l io r'_id NUM5ER, 
p_type_i d NUM ll f R, 
p_ca te DATE) IS 

/* ------------------------------------------------------------------. / 

v hastl NUMBER: 
li cGIN 
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-- WIl Ka:t{10 ro K[lVlTe p ~ >1 

FOR CGun t e r TN 1 v c r i t e r i a Ij lST l OOP 

eC Il ~ H 1i Il ap>1 Da npl1 cyTcT8yeT 13 c nl1 c«e Kp~Tep v e8 

n v_c ri t e rio (cou rt er ) . fi rs t_ t ype_id = p_ty pe_io I ' H:: ~I 

-- ecml La'l a cooT BeTcTHVe', ,Qal e Kpl1Tepl1 51 
TF v _c ri t e ri a ( counte r ) . sta r t _dat e <= p_cate Tll rtl 

Bt> YVCIl I1 TD xe w ,Q,N :J jlpeco v nap bl H:JP>1 jlOB K pf1Te p~ 5' 

v naSll DBMS_uTIL ITY . GET HASH VIILU E(p_lo ca ti on _l c I I I I 
v_c rit eri :J (ccun t e r ) . t il'st_type_ic I I I I 
v_c r ite r l a (ccunLe r ) . repeaL_Lype_l d. 
- 32767,65533 ) ; 

ecm' :"no ro K p~Te p~ q e11e HeT B cn VCKe nOTe rl l.l~ O,lbH bl X nQBTopCB , 
TO .saHeCH1 e ro TY,la 

IF NOT v_po t e r t ia l_ ~epeo t EXI STS(vJ ash ) THEN 
v _pot ent i aI _ repea t (v _ha Sh) Iccotion _id p_lo cat i on_id : 
v_ poLenLlal _ repeaL (v_ t13Sh) f lrsL_Lv pe _id = 

v_c rite ri a( ccunte r ) f i rs t _type_i d. 
v_po ten ti al _ re pea t ( v_hash) repea t _ type_id 

v v ite ria (co unt er) repea t ty pe i d 
END I F, 

END IF. -- ,!.jala cooI He ic lBye i 

t N!) TF, H1n Hap >1l1a np~CyTcTAyeT R c r ~C r:e 

rNrJ l OOP, n ll>1 K3:tJLoro Kp~Tepv, 1l 
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8TO MO:lfi.eT nOKaaaTbCH HeMHoro 3aIIYTa H HbIM, HO Ha caMOM ,[{eJIe STO O"<leHb 

IlPOCTOH: aJI r Op"T M. ,llJIH K a:lfi.,[{oro KJHITepHH B ,[{aHH oM perlloHe H a,[{o 3a ­

,a;aTb Tal-me BonpOCbI: 

• COBna,[{aeT JIH n epBhlH T llII H apH,a;a B KpllTepllll C THIIOM o6pa6aThlBae­

Moro H apfl,a;a? ECJIH ,a;8 , TO npo,a;OJI:lfi.llTb_ 

• IIpe,[{wecTByeT JIH ,a;aTa BBo,a;a KpllTepllH ,[{aTe o6pa6aT hlBaeMoro H apH ­

,[{a? ECJIll ,a;8, TO n po,a;OJI:lfi.HTb. 

• PaCC"<IllT8Tb xeW -3Ha"<leHlle H8 OCHOBe 8,[{peca HapH,a;a H naphl THIIOB H8-

PH,a;OB, BXO,[{HIII;IIX B K pilTepHH. 

• I1P llCYTCTByeT JIll B 8CCOIlR 8TllBHOM M aCCHBe aJIeMeHT C paCCTm T8 H H hlM 

xellI-3HaTleH HeM? ECJIll HeT, TO rrpo,a;OJI:lfi.HTb. 

• ,llo6aBHTb B aCCOD;IIaTHBH bIH: MaCCllB SJIeMeHT, CO,ll;ep:lfi.aIII;llH: a,ll;pec II n a ­

py T llIIOB Hapa,[{OB K pHTepHa, llCIIOJIb30BaB B Ka"<leCTBe HH,lI;eKCa IIOJIy­

"<IeH H Oe xeW - 3Ha"<leHHe . 

ECJIll, H8npHMep, a aH,[{e HbI Tpll OT,lI;eJIbHhlX rrOTeHUllaJIbHhl X IIOBTopa , TO 

B alli a CCOIl llaT R BHhl H: MaCCR B MO./Ke T BhlrJIfl,ll;eT b TaK: 
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-8421 

-99 
88862 

874 

1098 
18 

1f\75 , 
1CO 

?r.2 
18 
88 
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B STOM CJIyTlae JIIo6h1e IIOCJIe,n;yroIIl;rre Hapflllhl C TIII10M 202 Ii a,n;pecoM 874 
6y)l;YT rrprr3H8Hhl IIOBTOPHhlMll, paBRO RaI{ Ii Hapa)l;hI TilDOB 18 II 88 no 8,1l; ­

peCflM 1098 Ii 18 COOTBeTCTBeHHO . 

Hy a Tenepb npfIcTYIIHM K IlOIlCKY q18KTHTleCKIIX IIOSTOpOB. 

OnpeAeneHllle !jlaKTIII'leCKIIIX nOBTOpOB 

HaiiTH cpaKTIi"<IeCKHe IIOBTOPhl BeeJIO.jKHO. ECJIH TWIT HapR,n;a COBu aAaeT 

C TIIIIOM IIOBTopa B KaKOH-JIn60 a8IIIICII KpIITepHfl II eCJIII IIMeeTC$I COOTseT ­

CTSYIOID;rrH 3JIeMeHT B aCCOUHflTIIBHOM MflCCIlBe nOTeHI:l;I1aJ1hHhlX rrOBTO ­

POB , TO 3HRQIlT, Haii,ll;eH ¢aKTII"<IeCKilii IIOBTOPHhIH Hapa,n;. STy -q aCTb Tfll{­

me BhI,n;emiM 8 OT,n;eJIhHYIO QJYHKIUHO. 

;. ------------------------------------------------------------------ .; 

FUNCTTOti o rder i s a repeat ( p l ocat icn id NUHl1rR, 

p type i d NUMB ER , 
p_da te DATE) 

RETUHN tUMll CR LS 

/* ------------------------------------------------------------------. / 

v hash NUMBER; 

BEGIN 

- .o.r~ Ka;t(j:(Qro KpVlTep~1~ 

FOR ccunte r IN 1 v c r ite ri a. LAST LOOP 

eC Il VI 111 1 II i:!P>1 iJ,i:! COl:lIla.o.ae l C IIOHIOPHI> M 1l1 flOM I:; 3i:! II I1CV KpVllepVi1 
I F v_c r i t e ~ ia(courte r ). r epeat_tvpe_id = p_tvpe_id THEIl 

-- 'iWYVicr VTl; xew JJJHl anpeca Vi r ap!J rtap>I Jlc'iI Kpnep l1>l 

v tlastl DBMS_UTILITY.GET_HAS H_VALUE(p_localion_id I I I I 
v_c r i te ria(counter). ~ irst_type_id I I I I 
v _ c ri t e ria (counte r) repe" t_ type_id, 
-32767 ,65533) 

eC,lVl eCTb 3a l"I1Cb 0 flCTe-illVia r bHOM IlOHTcpe, C ~ I1TaeM . 

H O n05TOp I1 MeeT i~eCTO 

I F v_poten t ial_repeat EXISlS(v_haSh) [HEll 
n ETUI1N (v _tlastl) 

Elm IF, 

END I F, 

END LOOP, 

RETURU( NULL) , 

J..V111 Ka;t(.Il0 10 qw lepViH 

EIW o rcer _is_a_repeat , 

IIpHBe,n:eM OllHcaHHe aJIropHTMa. ,n:JIH Ka.iK,n:oH 3allHCIl Ta6JIIIUhl KpHTepH­
eB ,o:RHHoro perHoHa : 
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• COBIla,ll;aeT Jut: TRil 06pa6aThIBaeMOI'0 HapH,ll;a C TIIIlOM IlOBTOPHOI'O Ha­

pH,ll;a KpiiTepRH'l ECJul,ll;a. IlPO,ll;OJIJKIITb. 

• PaCCTIIIT8Tb XeIlI-3HaQeHIIe Ha OCHOBe a,ll;peca Hapflll8 H rraphI THrrOB Ha­

pa,ll;OB, BXO,ll;arn;HX B KpRTepHll. 

• ECJIII B aCCOD;HaTIIBHOM MaCCIIBe IlOTeHUIIaJIbHbIX IlOBTOpOB IlPHCYTCT­

ByeT 3JIeMeHT C HHlleKCOM, paBHbIM paCC"<IIITaHHOMY xeIlI-3Ha"<leHRIO, TO 

Hall,ll;eH q,aKTHqeCKIIH: rrOBTOpHbIH: Hapfl,ll;. 

• BepHYTb IlOJIYTl eHHoe xeIlI-3H8"<1eHIIe, "<IT06hI cOOTBeTcTBYIOrn;aH CTpORa 

MOI'JIa 6hITb Hall,ll;eH a II cpaay OTrrpaBJIeHa B ROHBellep. 

Te rrepb, KOI',ll;8 Bce COCTaB~'IflIOrn;He qaCTH HMeIOTCfl, B3I'JIflHeM ern;e pa3 Ea 

IlCeB,ll;ORO,ll; BaIlIell rpYBKD;HH. 

ti cGiN 

-- ,u,rR Ka;t::AOI-o "la pRl:a . 

lOOP 

FrTell pews n no V o rder: 

EXIT ~' H E N P3U rs%NOTFOUND 

n nepBa ~_3a nl-1Cb OH "lOB'H1_pe rf1oH IHI::N 
3al py3 l-11l> Kpl-1 1epl-1V ,u,,1l-1 pell-10lla 

ENl) iF, 

IF 3TO nOT€HIIl-1anb"lbl(:i nO ATer, no6aA VTb er e A aeCOl.lI'aTVlfiH fj i1 MaCCl-1 fi . 

I F nCBTOPHbI~ _ "la pRl: th en 
PTPr ROW(), 

END IF , 

END LOOP , -- J..lIl\1 Ka;t::.Il0 10 fta p\1 ,tJ.a 

flETUfltl 
[tnJ ; 

IIOJIHOCTbIO RO,ll; <PYHKD;HH 1l0cTYileH Ha callTe STOll RHHI'H B q,allJIe re­
peat _orders.sql. 

BblnOllHeHllle Ij>YHKI..lIIIIII 

<llYHKD;Hfl BhIrrOJIHfleTCH B SQL-oIlepaTope SE LECT, ROTOPhIll rrepe,ll;aeT ell 

,lI;PYI'Oll orrepaTop SELECT. E IlOHHM8IO, "<ITO STO MomeT IlOTpe60BaTb orrpe,ll;e­

JIeHHOI'O HaBbIRa, HO rrOBepbTe - OHO TOI'O CTOHT. BOT RO,ll; SQL, BhI3hIBaIO­

rn;Hll 3TY q,YHRD;RKJ: 

/ - illaiiJ 11 3 Be6-ca~ l e : repeal_c rde rs sql - j 
SOl> SELECT * 

2 FROM TABLE(repeat_order_fi nder(CUASOA( 
J SELECT order_number, 
<1 order_date, 
5 



178 

7 
8 , 

10 

11 / 

type_id , 
location id 

FROM orders 
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WHEAE order_dat e >= SYSDATE - 30 
)) ) 

HI::GlON I lJ LOCA 1 10t~_1 1) r JHS I_I YI't::_llJ HE:I' ::A I_I YI' I::_ llJ 

1 2 , , 2 3 

3 3 3 , 
4 4 4 5 
4 4 4 5 
5 5 5 6 
5 6 6 ( 

7 7 7 8 
8 8 8 9 
9 9 9 10 

10 10 10 11 

11 rows se l ected 

Pe3YJIbTUPYIOrn;ee MHO)KeCTBO o6pa6aTbIBaeTCfl TaR JKe, RaR eCJUr6bI ObIJIO 

DOJIyqeHO 113 Ta6JIIfUbI Ivm rrpe,lJ;CT8BJIeBHfl Oracle. OBO MO)KeT 6bITb orpa­

BIFleHO YCJIOBIUIMIJ , BanpIIMep «. WHERE first_type_id = 3 • . Ern;e 60JIee 

D;eHHO 3fl:eCb TO, 'ITO peayJIhT8Thl HeKoero a8MblCJIOB8TOro OH3Hec-rrpouecca 
MOm.BO nOJlyqIlTb n pOCThlM SQL-aflrrpOCOM, I103BOJUIIOr:u;HM JlerIW CTpOIlTh 

OT'IeTbI. Ben 6II3Hec- JIOI'IJK8. ocyrn;eCTBJIflIOm;an oT6op a8 DIIceii. peaJUl3y­
eTcn B 6aae .n;aHHhlX. 

KOHseiiepIl38ruuI {PYHKUIHI Il03BomieT o6pa6aThIs8Tb 3armCil B rrpou;ecce 
I1X n OCTynJIeHHH, c6eperaH eru;e 60:r[hllIe .n;paroueHHoro BpeMeHH. 

<l>YHKIlIIISI CYMMllipOBaHIilSi 

T eneph H8nHmeM eru;e O.n;Hy T86JIH~IHYIO Q1YHKUHIO .n;JIfl CyMMHpOB8HHfl DO­

BTOPHhIX HapflAOB no pePHOH8M, a 38TeM BCTpOHM ee B SQL-IWA H3 npeAhI ­

.n;yru;ero pa3Ae:r[8. H OBafl QJYHRUHfl BhIPJIflAHT TaR: 

j. IMi-1 r H3 Be 6 - co~Te: repea t_c rde rs_su1Imory scI .j 
CRrllTr OR RrP I flC E ;:-UNCnO~~ sU~I r1a r i 7 e repe3 t orders ( p curs 

CU I-SO r s repeot_surlmo rLCU rs ) 
R=TUm~ repea t sUlrvnar-y t 
1'1 I' I:: UNI:J) 

l 'AHAll I:: L_I::NAliL : ( I'AH IlilON p_cu rs IN HANG l: ( I - e~icn_id) ) AS 

v _ SUmTia r)' _ ree eu rso 'S . repea t _ surrvna, y _ reo , 

v_ l asl_ reQior tJJMBE rl 
~UM llr R = 0, 

fi FGT N 

-- ij[ >1 Ka:t /loro nC BTopHoro Hapllila 
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lOOP 

f138Jle'lb Il C8TOPHbI~ Hap~A 

FETCH p_cu ~s nno v_summGry_rec : 
EXIT WHEN P cu rs%NOTFOU NO 

-- sc ml 3TO llepBJ~ 3am-lcb TO ynJHOBLHb JiC Ka JlbHoLfi 10 psrL10H3 

H p_cu rs%kO'flCOUN I = 1 I IH:N 

v l as t_ region 
END 1 F, 

eC JiL1 aTO HOR fJ ii pe r L1 0H . nepenan-, R KOHReiiep C4eT -I L1K perL10 HOR 

L1 nepe VCTO-LO BL1T b Ji OK<)%Hble nepeMeHHble 

IF v summa ~y rec. ~ eg ion i d <> v las t reGion THEN 
fJIPE HOW ( repeat_SUMma ~V_o (v_lGst_ l-egion , v _cou r t», 
v_l as t _region := v_surnma r y_r ec region_ie, 
v_c ount = 0, 

EtlD I F, 

v ccun t v count I 1: 

EUD LOOP ; 

He 3a6oLTb npo nOCJl€JlHICIJ 3anL1Cb 

I F v co unt > 0 TH EN 
l'l l' E HOW( I-epea t _Slorfina ry _o( v _las t_ re g ion, v _ cou nt) ) , 

EUD IF; 

RETURN 

EN D: 
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AJIrOpIITM COCTOHT H3 npocToro UHKJIa no Bb16paBHbIM nOBTopBbIM aapfl­

,1J;aM, B KOTOPOM oaH CYMMHPYIOTCfl ITO perHOBaM . RaK TO~'IbKO B Hapfl,il;e Me­

BfleTCfl 3BaqeaHe II,il;eaTHQlHKBTopa perIIOHB, pe3YJIbT8T OTnp8B.7IfleTCfl 

B KOHBefi:ep. 

<PYHKUIUI CYMMilpOBaHIUI Bhl3hlBaeTca 113 orrepaTopa SEI_ECT, KaK IIOKa3a­

H O HIIme. 

SOL> SELECT 
2 FROM 
3 
4 

5 
5 
7 

5 
9 

10 

11 

" 13 

• 
TABLE(summarize_repeat_orders(CURSOR( 
SELECT * 
FROM TABLE(repeat_order_finder(CURSOR( 

SELECT order_number, 
order _date, 
region_id, 
type_id, 
location_id 

FROM orders 
WHERE order_date )= SYSDATE - 30 

i)) 
))) ; 
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1 

2 
J , 
5 
5 
7 
8 
9 

1D 

10 rows selected 
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2 

IIpellCT8BJIeHHhlH 3,n;ech cIIoco6 (HCIIOJIh30B8HIIe HeCKOJIhKIIX Ta6JIHTIHbIX 

<PYHKUHH) HJIJIIOCTpIipyeT ynoMIIH8BllIYlOCfl BbInIe TeXHOJIOrilIO BJIOJKeHIHI 

(IVIH opruBH3a:O;IIII :o;enOtiKII) Ta6JIIfTIHbIX Q'lYHKUHiL P a60T8 pacnpe,ll;eJIfl­
eTcn Mem,n;y HeCKOJIbKHMII Q1YHKD;IIflMII , nepe,ll;8IOID;IIMII peayJIhT8TbI no 

u;errOTIKe. 38 rHICb 38 38IIHChlO. TIORa He 6Y)1;eT cofipaHO OKOHTI8TeJIhHOe pe-

3yJIhTIIpyIOm;ee MHomeCTBO. C yqeTOM rrapa.JIJle.T[hHOrO peJRIIM8 pafioTbI 
3TH X <PYHKUIIH Bhlro,n;a OT HCIIOJIh30S8HIUI Ta6JIIIQHbIX <PYHRUHH eT8HO­

BIfTeR OqeBH,n;HoH. 

npliIMepbl Ta 6Il 111'-1 HblX c!lYHK41i11ii 

B STOM paa,n;ene rrp"se,n;eH pH.D: ,n;OIlOJIHHTeJIhHhIX npHMepOB, ,ll;eMOHCTpH­

PylOID;IIX Y.D;06cTBO HCIIOJIb30BaHHfl TafiJUI'<IHbIX lPYHKUliH B Tafm:x a8,1l;8 -

qax, KaK ,1l;OnOJIBHTeJIbHafl TpaCCHpOBKa, YCTaHOBKa BpeMeHHblX orpaHH­

<JeHHH H n epHO,1l;HtteCKoe OfiB OBJIeHHe ,1l;aHHblX . Bo Bcex rrpHMepax HCIIOJIb-

3yeTcfl TaKoe IIOJIe3HOe CBOHCTBO Ta6JIHttHblX Q'lYHKD;HH , KaK B03MO./KHOCTb 

pa3MeCTHTb KO,1l; B orrep8Tope SELECT. 

TpaCCVlpOBKa 

BOJIbIIIHHCTBO Cpe,1l;CTB TpaccHpoBKH PLjSQL (SQLTrace, DBMS_TRACE H T. II.) 

YCTpoeHbI TaK, ttTO rrOCJIe BbI IIO~'IHeHHfl o n epaD;HH BaM H8AO r,1l;e -TO HCRaTb 

pe3YJIbTaTbl TpaCCHpOBRH. ,Ua./Ke naReT Oracle DGMS_OUTPUT (npOCTeHIIIHH 

OTJIa,1l;Ot{HblH HHCTPYMeHT ) Tpe6yeT OT,1l;eJIbHOrO MeCT8 ,1l;JIfl BblBO,1l;a a pH HC ­

D OJIb30BaBHH Cpe,1l;CTB pa3pa6oTKH THrr8 Toad H~'IH PLjSQL Developer. 

T a6JIHttHbIe qlYHRD;HH II03BOJIflIOT BRJIIOtt8Tb OTJI8,1l;OTlHyIO HHq,OPM8D;HIO 

B pe3YJIhT8Tbl a8rrpOC8. B COtteT8HHH C aBTOHOMHblMH Tp8Ha8RUHflMH OHH 

nOMoraIOT TpaCCHpOBaTh ,1l;ame onepaD;IlH DML. PaccMoTpllM CJIe,1l;YIOIll;YIO 

q,YHRUllIO: 

/ - ilIaiill II i:! tJe6-ca~ l e : l race r .sql . j 
CHI:AfT OH HI:I'1 AC E :; UNC-l l0 ~~ t racer 

RCTUlHl debu~L t AS 
PRi\GMII 1I 11TONOMOJS TRIINSIICTT ON , 
\/ debug debuc t = ce bug_t(): 

BEGIN 
\/ trace . eXTEND; 
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v_trace ( v_debug . I AST) 'St arted lnsert At I I 
TO CHAR(SYSf)ATF. '11 11 24 MT'SS') ; 

INSERT uno a table VAL UES(1), 

COMMIT; 
v_trace . ::XTEND; 

Ccnplet ec I nse , t At I I 
TO CHAR(SYSOATE. 'HH24 MI SS ' ) 

flETURtl(v_t race): 

END : 

Be3 rrpe;:vromeHIul AL TONOMOUS TRANSACTION MW rrOJIy"<lIIJIII 6w npll Bhlno;rme­
Hllll 3arrpoca ornII6RY «.ORA-14551: cannot perform a DML operati on in­
si de a query» (HeB03MOJ>fmO BWnOJIHIITb onepan;IlIO DML BHyTpll 38n poca). 
ECJIll 3TO npellJlomeHIIe rrpIICyTcTByeT, <pYHKn;IIIO MomHO BWnOJmllTh II3 
orrepaTopa SE LECT. 

SOL> SELECT 
2 FROM a_table : 

nc rows se l ected 

SOL> SELECT • 
2 FROM TABLE(tracer); 

COLUMN VAL UE 

Star t ec I nse r t At 22 :01 28 
CCrlp l eted Tnse ~t fit ??04 ?8 

SOL> SELECT 
2 FROM a_table: 

COL1 

YCTaHOBKa BpeMeHHblX OrpaHI'1'leHI'1Ii1 

Ta6J111"<lHWe <PYHKn;1l1l MoryT 6bITh O"<leHh nOJle3HbI IIpH YCT8HoBKe orp8BH­
<JeBHfl H8 BpeMfl Bw60pKIl 38rrHcen: 38npocoM. 3TO YIlo6HO, eCJlH BbI XOTHTe 
n poTecTIlpoBaTb CBoe rrpIIJlOmeBIIe BR HeKoTopoM rrOAMBomecTBe 38rrllceii 
II Be XOTIITe mll8Tb, nORa 6YlleT Bw6paB nOJlHWH cn IICOR . CJIeAYIO~afl 
(PYHKUllfl rrepell8eT rrOJIy"<leHHwe 3anpOCOM AaHHwe B KOHBeiiep B Te"<leHlle 
38AaHHoro napaMeTpoM KOJlll"<leCTBa ceKyHIl . RaR TOJlhK·O 3aAaHHoe BpeMH 
llcTeRaeT, B03Bpa~aeTcH 3Ha<JeHlle - 1 II <PYHKUIIH 3aBeprnaeTCH . 

/k ilIaL1J Ha Be6 - caii Te: time_ Ji~lit . sql kj 
CRrATr OR RrP I i\C r ;: UNCTTm~ get a t ab l e 

( p l 1 ~ l t NU MB ER 

RETUml rowset _t 
1'I I' EL HH:: lJ t,S 

CURSOR curs ce t a TS 
SE LECT • 
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FROM a_tab le , 
v start DATE, 

fJ EGT N 
v_s tart = SYSDATE: 
FOR v a rec IN cu rs get a LOOP 

PIP E ROW(rowse t o(v a rec ccll) , 
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IF SYSlJA I E v_st a rt ) = ( p_limit k O.OOC01 1 ~/ 4 ) IHI::U 
PIPE nOW ( rc'llse l_o(-l» ; 
EX] I , 

EN D IF, 
rN IJ I GOP, 

r tW; 

BOT rrpHMep BbI60pfm H3 Ta6JUuJ;bl , cO)l;epJKaILJ;eii: 1000 aarIllceit:: 

SOL> SELECT * 
2 FROM TABLE(get_a_table(1» ; 

COL 1 

66 1 
662 
663 
664 

5 rows selectee 

ECJIll aanpoc Tpe6yeT ,lI;JIH BhlTIOJIHeHIUI 60JIbIIIe BpeMeHH, qeM p_limit ce­

KyH,lJ;, TO lPYHKD;IUI BbIH,D;eT 3a rrpe)l;eJIbI JHIMllT8 BpeMeHIL 

VlcnOllb30BaHllle BllO>KeHHbIX KYPCOPOB 

C IIOMOID;hIO Ta6JIrr"<l HhlX Q)YHKD;rrH, KpOMe BeeI'D rrpoqero, MomBO , [lCIIO~'1b­

ayH 3HaHIUI 0 rrpllJIOmeHITH , n OMO"<l b BhIIIO.JIHeH IT IQ 3anpOCOB . KJIaccI1"<1e­

CRITH nprrMep aarrpoca C HeCKOJIbKHMil YCJIOB ITHMIT OR eXISTS rrOKa3aH B CJIe­

)J;yIOr:u;eM rrpIIMepe. 

St LtCI * 
I-HOM main_t able 
hHEnE coIl = 1 

AN I) ( r XTSTS ( 

OR - XTSTS ( 

OH ::.XISTS 

mt 

SCI r C-1 
FROM 

WH ERr 
sri r CT 

FROM 
WHERE 

SEL ECI 
FROM 

WHERE 

0 , tab l e_or e 
coll l = mtccll 
1 

o r_tab l e_t wc 
co12 1 = mt.ecll 
1 

oc la ble lI'ree - -

co13 1 = rnt cell ) J: 

3anpoc BepHeT 3anIIch, eCJIII cooTBeTcTBYIOr:u;aa 3arrIICh 6Y)J;eT Hai-i,WHa 

B JII06oi-i II3 Tpex ,o:pyrHx Ta6JIHn; . IIoJIY"'leHHhli-i B pemHMe AUTOTRACE nJIaH 

BhlIIOJIHeHIIH nOKa3hIBaeT, "'ITO onTHMII3aTOp Oracle HCIIOJIh3yeT npOCMOTP 
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Bcex llCIlOJIh30BUH H hIX 8 aanpo ce T a 6 JIllU AJIH IIOJIy-qeH ll,ff e.n;IlHCTBeHH OH 

pe3YJIbTIIPYKHqe ii aamIClf. 

[ xecut i cn Plan 

o SELECT STATE~E:tn Op timi ze r=A LL_ROl-tS (Cost= l Ca r d=l Bytes=1) 

C FIL TEn , TI\I1I :- IIccrss (fW TND[ X ROWTD) OF "MATNJ'\fll r " (TI\I1I r) (Cost=l 
Card=1 llytes=4) 

3 2 INDEX (UNIQUE SCAN) OF . SYS _C003477 , (INDEX (U NIQUE» (Cos t =C 
Card= l ) 

4 TND[X (UtnQ lI F sC/\tn OF '8YS COCJ479 " (TtHrX (UNTQU F) ) (Cost o:; () 

Ca rd"" Gyteso; ?) 
TNDrx (UtnQUr sC/\tn OF '8YS COCJ 481" (TtHrX (UNTQU F) ) (Cost "" 

Co rd= 1 Bytes=3) 
6 n mEX (lIIHOUE SCAN) OF 'SYS COC3483 ' (UJO::X (U IHOU E) ) (Cost=l 

Co rd= 1 Bytes=3) 

SlaL.is L.ics 

0 recursive calls 
0 db block gels 

13 consis l er'l ge ls 
0 pl" ysical reads 
0 recc SlZe 

446 bytes se rt via SQL*Ne t tc cHert 
E 11 bytes rece i ved via SQL ·Net f rom client 

2 SQL · Net ~ oundt e ips tor r CTI client 
0 so r t s (meTlory) 
0 so r t s (d i sk) 

rows processed 

CeKUH.H CT8T H CT H K H IIOK83bIS8eT Ofi'heM p8GOTbI, IIpo,n;eJIaHHOH Oracle ,ll;JI.H 

IlOJlyqeHHa pe3YJlbTIIpYIO ru;ero MHO)KeCTS8, BK·JIIoq aa 13 oIlepauHH c o rJIa­

COB8H Horo q TeHila . 

Ho RaR 6bITb, eCJIH HaM I13BeCTHO, QTO ,Il;JIa Ta6JIIIUbI OR_ TAGLE_ONE YCJIOBile 

BbIIlOJIHfleTCfl C BepOSITHOCTbIO 90% , 8 ,ll;JIfl OCT8JIbHbIX Ta6JIHU BepOflT­

BOCTb COCT8SJIfleT 10% ? Ha,n;o SbIIIOJIH HTb IIOIlCK B T86 JIH :o;e OR _TAB LE_ONE 
II, TOJIbKO eCJIII TaM 38IlIlCb He H 8 H,ll;eH 8 , IIpHCTyIl8Tb K IlOHCRY B ,Il;pyrIlx 

Ta6JIIIUax. O,lJ;HO I13 peweHIIH 3aRJIIDQ8eTCfl B I1CDOJIb30B8H HH B Ta6J1HQHoll 

<PYHKUIIII BJlmKe HHbIX KypCOpOB, C TeM qTo6bI B CSI onep8UHfl IIO- IIpe)KHeMY 

BbIIIOJl H flJIaCb B BII,IJ;e 38IIpoca. 

CREATE OR REP LACE ::UUCTIOtJ nested 
RFTURN numbe r t AS 

-- I I OJlY ~ ~l b 3all ~C b V3 r Jla rlltCV laOIl VlJ,tA 

CU RSOR curs_QeUnt IS 
SELECT mt .coll , 

CUHSO k ( Sf:: l I::.CI 
rkOM 01- table_one 

\~H E H E co l ll = mt . ccl l ) , 
CUHSO k ( SEl ECI 1 
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FROM or_ta ble_t wo 
l-iHERE co121 = mt cel l ) , 

CURSO R ( SEL[ CT 1 
FROM or_tabl e_t hree 

\~H E RE 00131 :: mt . ce l l 

FROM Mai n. t able mt 
WHI::H E cal l = 1; 

v_ca l l ~WM B ER , 
ell ~so r 0 08 SYS RrFClI RS OR ; 
ell r so r two SYS RrFC URSO R, 
eu ,so r th ree SYS_REFCURSO R: 
v oum11y NUM[J ER, 

DEGI N 

OPEN eu r5_get_ 'TI t , 

Fr Te11 curs_get mt I NTO v_cal l , 
cu rse r one. 
cu ~sc r_ two. 

cu rse r t h ree 

1 F Cl rs _get _mt%FOUND I Ii EN 

-- fleVleK B ll e pBO~ Ta6Jl1.ll..(€ on 
FrTel! ell rso r _one nlTO v dur'noy , 
TF cu rso r one% ::OU ND TIIrN 

v_re t_vol. EXTEN D 
v ret val(v' ret va] LAST) = v cell ; 

ELS E 
nOI1CK 50 BTO PO~, T36,1f1L,8 OR 

FETCH cwsc r _two INTO v_cunrny; 
H c u r"sor_h IO%f-OUND I HI:: t! 

v_ re l_va l. :::XTEtlD ; 
v_ re l_valev_re l _val LAST) 

ELS [ 
v col I . 

- nOI1C K B TpeTbeii T86Jl~lle OR 

"T TCII cu rsor th ree TNTO v oumTly ; 
TF curso r two%FOJ~m Tltr ~~ 

v_ ret_va l EXTEND; 
v ret val(v re t va l LAST) 

ENO I F, 
END IF, 

END I F, 
I::NO n, 
I F cuso r one%ISOPEN TH:::N 

Cl OS E cu r so r _one ; 
[ ND I F; 
I F CL rso r _ two%ISOP E ~j TH:::N 

Cl OS t' cu rsor two , 

EN D I F 
IF CL r so r _ t h cee%ISOP E ~j TH EU 

CLOS E cu r so r th r ee 

v co11; 

fnasa 3. Ta6nll1 '-l HGle ¢yHKLJ,lI1 l11 
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f ND 1 F; 

CIOSF cu r s get r'l t , 

rlETURtI(v_ret val): 
END : 
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II.718B BhIrrOJIBeHIUI rrpH BRJIlOqeBBOM AUTOTRACE ,ll;JIR STOtt: (PY B R UHIi BhIrJIR­

,ll;IiT T aR: 

SOL> SELECT • 
2 FROM T~B LE (nested ); 

COLU I~ ICVAL UE 

Exec uti cn Plan 

o SE LECT STATEMENT Oplimi Le r=AL L_rlOhS (COSl=25 Ca rd=8 165 Byles= 16336) 
C COLL CCTION IT ::HArOR ( ll LCK L[ H r rTe ll) OF NCSTro 

SlalisLics 

13 recu r si ve ca l ls 
o db block gets 
3 cO!lsi s l"ert gets 
C pl'yslcal reads 
o redo size 

397 byle s se n vi a SDLdlel lc c; l ierL 
511 bytes rece ived vi a SOL-Net from client 

2 SQL ~Ne t ~o~ndt ~ips tc/,,~c '"O c lient 
o sorts (merrlory) 
o so rt s (diSk) 

rows processed 

PaCCqliTa BHaR OIlTliMli3aT opOM CTOHMOCTh BhIIlOJlHeHIUI TaRoH QJYHRUIH'I 

B aMHoro B hIIIIe , TfeM Y 3 a rrpoca , - B 25 paa. Ho 6aae ,ll;aH H h I X rrpIiXO,ll;HTCR 

B hIIlOJI H H T h ropaa,ll;O M eRhlIIe pa60ThI, Bcero 3 o rrepa UHH COrJIaCOBaHHor o 

qTeHIi51 BMeCTO 13 . 

HefiO~'lhllioe npe,o;OCTepe:lKeHHe : llCnOJIh3YHTe Tft}{OH cnoco6 , TOJIhKO 

eCJIll Bhl 06HspY)KllJI ll y:uwe MeMO II T OJIhKO n OCJIe T~RTeJIhHOrO 

T e CTHpoBaHllH. BWllrphllli B npOH3 BO.D;l:ITeJIhHOCT H M O)KeT He CT OlIT h 

H/UIH<~aHU.l1 , OTJIfI ,o;Kll 1I cOn p OBO)K,o;eHlI.f( ,n;onO.llHllTe;lhHo ro KO,ltfi. 

COBeTbl no pa60Te C Ta611I11'lHbIMIil <l>YHKlJ,IIIHMIII 

B aaBeplIIeBHe ,11; a ,a:I1M BeCKOJIhRO COBeTOB, KOTophIe IlOMorYT BaM IlOJIHee 

IiCrrOJIh30B8T h rrpellMYIl.\eCTBa T a 6JurQHhIX QJY HKUIIH. 

KplHI'IKa SYS_REFCURSOR 
tPYHKUIiH Oracle SYS_RCr CU RSOR rr03BOJIHeT 6hICTPO 06'hHBHT h CJIR60 TllIlIl -

3I1POB RHHh1 H IlapRMeTp RCr CUR SOR, K OTOPOMY MOjKHO COilOCTR B ilT h rrpaK TH -
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QeCK.I1 JIl060H KYPCOp. I1CI10JIh3ya SYS_RC fCURSO R il)UI OO'hHBJIeHIIH THII8 
,lI;8HHhlX napaMeTpa. 8 CPYHKIJ;HID MO?KHO nepe.a;aB8Th JIf060H OnepaTOp S [ ­

_[e T rrprr YCJIOBHII, "liTO Ha,!J; KypCOpOM 8 TeJIe CPYH KD;lIll He BbIIIOJIHHeTCH 

BHRaKIiX ,!l;enCTBlIiL HanpHMep, STa QJYBRUliJi MO:lKeT npllBflTb mo60H one­
paTop SELECT. 

CREATE OR REP LAC E ~UUCTIOfj wide_open ( p_cu r s SYS_REFCJRSOR 
RETURN numbe r t IS 

v_ , et_va l number-_t '" numbe r_t O , 
BEGI N 

v_,et_val. eX I l:: tW; 

v_ rel_val(v_ "8l_val LAST) 99, 
RI-TURN v _ ret _val, 

END : 

C JIlOOhlM RoppeRTHhlM onepaTopoM SELECT OHa oY/leT paOOT8Th. 

SOL> SELECT * 
2 FROM TABL E(wide_open(CURSOR(SEL ECT NUL L 
3 FROM DUAL))); 

COLUMN VIIL UE 

99 

SOL> SELECT * 
2 FROM TABL E(wi de_open(CURSOR(SEL ECT 
3 FROM orders) )); 

COLUr~ U_VAL UE 

99 

O r p8HIPleHHJI D OJIBJIJIroTCJI, KOr.il:8 BHYTPH Q:lYHKD;HH, t.ITO BeCbM8 BepOJIT­

BO, a8.il:0 ll3BJIeK8Tb 38rrllCll. LJ;JIJI coxpaHeBllJI 3arrllceH rroTpe6YIOTCJI JIO ­

K8JIbHhIe rrepeMeHHhIe. 

cnEATE on nEP LACE ::UNCTION wide_open ( p_cu rs SYS_rrEFCJ rrSOrr 
RETUR N numbe r_t 1S 

v_ ret_va l r U1lbe r_t = number_t(), 
v_order_rec ordersSROWTYPE; 

BEGIN 
FETCH p_curs I NTO v_order_rec; 
v_ ret_val. EXTEND, 
v_r el_val( v_' el_val LAST) := 99, 
fH:: IUktl v_l-et_val, 

EN D; 

Terrepb B Q:lYHKD;llIO MoryT 6hITb rrepe.il:8 HhI TOJ[bKO Te onep8TophI SELECT, 
KOTopble BhI6rrpaIOT Bce CTOJI6:O;bI Ta6~'1rr:O;hI OR DERS. JIro6ble .il:pyrrre BbI30BYT 

omrr6KY ORA-OI007. 

SOl > SELECT. 
2 FROM TABLE(wide_open(CURSOR(SE LECT NU LL 
3 FROM DUAL»); 
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FROM TAil I r(wi c€_oper (CJRSOR(S EI FeT NUl l 

[ RROR at line 2, 
ORA OlOC?: va riable not in select l is t 
ORA 06512: at ' "scon"\~IDE_OP EtJ'" line 6 

SOL> SELECT .. 
2 FROM TABLE(wide_open(CURSOR(SELECT 
3 FROM orders»); 

COlUMN VAl ur 

99 

187 

TUKHM 06PU30M, B <PYHKUHIO MomHO nepe,1l;UTh JII060H onepUTOp SELECT, HO 

eCJIII B HeM 38 rrpumIIB8eTCSI Tu6JIIID;U, OTJIH'<IH8SI OT ORDERS, <llYHKD;IISI 38-

BepmHTca C omII6KoH. rII6KOCTh SYS_REFCU RSOR H c:rw60 TIIIIH3HpOB8HHhlX 

KypCOpOB REF CURSOR B o6r:o;eM cJIy'<lae OK8ahlBaeTCSI COMHIITeJIhHoH. 

B CHJIY c K aaaHHoro, Mhl peKOMeH,1l;yeM IIOJIHOCThIO IIa6aBHThcSI OT HJIJIIO -

3HH rH6KOCTH H HCD 0J1h30B8Th KypCOphl REF C~RSOR co cTpor H M ROHTpOJ1eM 

TIIIIa, 06'hSIBJIeHHhle B ueHTp aJIII30B aHHOM IIaKeTe, KaK rrOKU3aHO HII.iKe: 

CRrATr OR RrP I i\c r PAC KflGr cu r sors AS 
TYPE order _ Cl l"S IS REF CURSOR R::TURIJ Qrde r s%ROWTYPE 

EtW; 

II B ,1l;8JIhHeHmeM HCn OJIh30BUTh IIX B Tu6JIII'<IHhlX QJYHRUHSIX. 

CREATE OR REP LACE :;:U tlCTION wi de_open ( p_cu r s curso r s o rde r_cu rs 
RFTUR N numbe r_t TS 

v_ , et_val r U"Tlbe ,_t = number_t (), 
\! o reer ree P3urs~R OWTYPE; 

fi EGT N 
FETCH P3u rs nno v_order_rec, 
v r el_val. EXTEND, 
v_ , et_val(v_-e t _val LAS I ) := 99, 
HI:: I UI-1 N v_ret_val, 

END ; 

,I1;orrOJIHHTeJIhHOe rrpeHMyr:o;ecTBO TaKOMY IlO,1l;XO,1l;Y ,1l;8eT rrpIIBa3K8 TIIIIa 

,1l;UBHhlX JIOK8JIhHOH n epeMeHHoii , B KOTOpyIO II3BJIe KU IOTCfl 3 8 rrIIcH, Herro­

cpe,1l;CTBeHHO K THrry CTporo TIIIIII3HpOB8HHoro Rypcop a . BJIUrO,1l;apH STOMY 

SROHOMHTCR BpeMH BhlIIOJIHeHIIR, T8K RaR Oracle He rrpII,1l;eTCH aaHilMaThCH 

BhlHCHeHHeM CTPYK Typhl B03Bpar:o;aeMhlX ,1l;8HHhlX. IIOMIIMO STor~, rroaB­

JIReTCR B03MO,jKHOCTh KOOp,1l;HHIIpOBUTh OIIepaTophl SCl CCT II rr 8puMeTphI 

K ypCOpOB C IIOMOr:o;hIO ueHTpaJIII30BaHHoro rra KeTa - B TOM c~'1y'<lae, eCJIH 

B03HHKHeT :lKeJIaHIIe '<ITO-JIIIOO II3MeH IITh . He IIpH,1l;eTCR MeHRTh Ka:IK,1l;YIO 

<PYHKD;HIO ,1l;JIfl coxpaHeHHfl cor~'1aCOBaHHOCTH. 

REF CURSOR iii BflO>KeHlile 

T a6:rlH'<IHhle <PYH KUIIH B03Bpar:o;UIOT ROJIJIeKUHH, IIOSTOMY He T rrpOCToro 

crroco6a OG'hRBHTh CTporo THIIH3HpoBaHHhlH RC r CURSOR , '<ITofihl IICrrOJIh30-



188 fnasa 3. Ta6nll1 '-l HGle ¢yHKLJ,lI1 l11 

B8Th era IIpR 8JIO·iKeHI-Hl: . TI03TOMY rrprrXO)1;IiTCH Ofi'hHBJUI Th Tilii R[ CO RD 
C TOH: *e CTPYKTYPOH. liTO Ii Y KOJIJIeKD;llll, a a8TeM CB5I3bIB8Tb C HeH RCf 
CURSOR T8KIIM cnoco6oM: 

CHI::A I I:: OR Ht::I'LAC I:: I'ACKAGI:: cursors 
TY PE v_num ber _lee IS rlECO rl D ( nurnber-_col ~jUMBEn ): 

rYPE r UT,ber_Cl rs 1S R[ F CU RSOR R :::TU Rt~ v_numter_rec; 

END : 

Terrepb REF CU RSOR co CTporHM KOBTpOJIeM Tilna MOjKHO HCIIOJIb30B8Tb 80 

B .. 'IO.iKeHHOH TafimittHOH <PYB KD;Ini. 

CREATE OR REP LACE ::UNCTION nested_number p_curs Cl r so rs. r Urlber _ Cl l-S 

IIIcnoIlb30BaHl'le YCIlOBl'liiI 

He 3a6bIBaihe 0 npOll3BO,!l.llTeJIbH0CTll, Kor.n;a npHMeHfleTe YCJIOBHH K q,YHK­

UIUlM, ocofieHHo KOr,lJ;8 pemaeTe, nepe)1;8Tb JIH 3H8tteHHfl napaMeTpaMII 

B <PY H KUIfIO, tITOfibl OBE TaM IICnOJIb30BaJIIICb ,lI;.lIfl CPOpMIIpOBaHIlfl pe3YJIb­

THpyIDW;ero MHOJKeCTBa, HJIH rrpHMeHHTb HX R B03Bpaw;aeMOMY pe3YJIbTH ­

pYIDw;eMy MBOJKeCTBy. BOT ,D;Ba rrpHMepa, rrOflCBflIDID;He STY MbICJIb. B nep­

BOM If3 BH X YCJIOBIfe (col " - 'A ') DpIfMeB fleTcfl K B03Bpaw;aeMoMY MBOJKe­

CTBY 3amlcen DOC~'Ie Tor o, K8K OBO fibmo CQJOPMHPOB8BO rpYBKD;Hen. 

SEL ECT· 
FROM TAfl ! re a fu nc t i on) 

''''HER E cell = A ' 

Bo BTOpOM rrpIfMepe 3Ha"l{eHIfe rrepe,!l;aeTCH rrpHMO B tPYHKUIfID H TaM IfC ­

IlOJIb3yeTcn ,!I;JIn qJOpMHpoBaHHfl pe3yJIbTHpyIDw;ero MHOJKeCTBa. 

SELtC! ~ 

FROM TABLE(a _f unc l i onC'A') ; 

OueBHTe C,nOJKHOCTb aJIropHTMa H 06'beM ,!I;aHH hlx, "l{Tofihl peIIIHTb, KaKOH 

Ha IIO,!l;XO,!l;OB rrpe,!l;rrO"l{THTeJlbHee B BallI eM CJIyq ae. 

P83P8fioT8B HecKOJIbKO npHJIOmeBHH C HCD OJIb30B8HHeM T8fiJIHqHhlX <llYBK­

UHH, H C TpeBorOH a8MeTHJI, KaK p8CTeT KOJIHqeCTBO IIOBTOPHIDW;HXCH TH­

nOB Ofi'beKTOB If KO~'I.'IeKUIfH. HanpHMep, fl C03,!1;aJI ,!I;Ba TaKHX Ofi'beKTa : 

SO L> DESC experiment_results_o 
t~ ame 

SOl> DESC research_tallies_o 
Name 

TALLY TOTIIL 

Null? Type 

~W MBER 

Type 

NUMBER 

3aTeM C03,!1;aJI Ha liX oCHoBe ROJIJleKUHIi C cooTBeTCTBYIDW;HMH HMeHaMH, 

a8MeHliB CytPtPHKC « _ 0» Ha « _h. 3TO caMbIH npOCTOH: npHMep TOll Hepaafie -
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PHXH. KOTOpylO 51 coa.n;aJl, cocpe.n;OTO"<lHBIIIHCb Ha "<IaCTHOCTHX, a He 6aae 

.n;aHHhlX B IJ;eJIOM. TIOTOM 51 BepHYJICH K aTOMY MeCTY H 38MeHHJI STH ,il;B8 

06'beKT80,il;HHM: 

SOL> DESC number 0 
Name Type 

COi l NUMlll:H 

Y MeHfl eCTb 8H8JIOrH"<IHhle 6830BbIe 06'beKTbl H ,il;JIH ,il;PyrHx THIIOB ,il;8HHhlX. 

BKJIIO"<Ian nOJIn VARCHAR2 BeCKOJIbKIiX CTaB.n;8pTHhlX pa3M€pOB. 

Erue O,il;HB CT8B,il;apT, KOToporo n IlpH,il;epJKHBaIOCb, - <ITO HCnO~'Ib30BaHIle 

CYQlfPHKCa «. _ 0» B HMeHax 06'beKTOB II CYfPQlHKca « _ to> B IlMeH8X KO~'IJIeK­

IJ;Hii (HJIIl Ta6JIIlU). 3TO II03BOJIHeT MHe 6hlCTPO p83JIIl"<laTb IlX THIIhl. 

QCTeperaiilTeCb Heo6pa6oTaHHbiX VlCKIlIO'leHVliiI 

06pa6oTKa HCKJIIO"<IeBIlH B QJYBKIJ;IlJIX, nOMern;eHBhlX B onepaTop SELECT, 
Tpe6yeT oc060I'o BBIlM8HIlJI. 3,a:ecb STO BeCKOJIbKO CJIOJK B ee, tJeM IlpocTafl 

nepe,a:atJa OIIIH6KIl B Bhl3hlB8IOr:u;yIO nporpaMMy. H8npIlMep, tJTO ,a:eJIaTb 

B cHTyaUHIl, KOI',a:8 B npHBe.n;eaBoM npHMepe QJYBKIJ;Hfl nopOJK,a:aeT IlCKJIIO­

tJeHIle NO DATA FOUND ? 

CREATE OR REP LAC E ::UIlCTIO fJ unhand l ed 
RETU RN number t I\S 

v_,et_va l nu mber_t = nu mber_ t() , 
V_ d Uln1IY NUM5 ER, 

5EGIN 
SI:: LI::CI 

uno v_dumrny 
FHOM IlUf,l 

WHERE 1 = 2 , 
v_ , et_va l. EXTEN D, 
v ret val( v _re t va l I /\ST) . - 1; 
RETURtl( v _ ret _va 1) , 

END; 

.n;o~'IJKeB JIH onepaTop SELECT BepByTb HCKJIIOtJeHIle B TaKOM BH,a:e? 

SOL> SELECT * 
? FROM TABLE(unhandled); 

CO LUMN_VALUE 

ORA- 014C3 - no ca l a fOLn c 

B aTOM CJIytJae Oracle IlpH,a:eTCJI no,a:,a:epJKHBaTb ,a:Be CTpyKTyphl BhlXO,a:BhlX 

.n;aaahlX : o,a:ay ,a:.'IJI ycneIIIaoro BhIn OJIaeHIlJI, a BTOPYIO, COCTOJIr:u;yIO H3 o.n;­
Horo CTOJI6IJ;a VARCHAR2 , ,a:JIfl B03MOJKHOrO co06r:u;eHHfl 06 oIIIH6Ke. TaKoii 

IIO,a:XO,a: B03Mom.ea, HO OH CT8JI 6hl IlCTO"<lHHKOM rrp06JIeM .n;JIH BJIOJKeaHhlX 

Ta6JIH"<IHhlX <PYHKIJ;IlH, TaR KaK HM Tome rrpH IIIJIOCb 6bl 06pa6aThlBaTb Bhl­

XO,il;Hble ,a:aaHhl e, HMelOr:u;He .n;Be pa3JIH"<IHhle CTPYKTyphl. 8TO 6hlJIO 6hl 

CJIHIIIKOM CJIOJKHO. 
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MO?KeT 6hITh, SELECT rrpoCTO aasepIIIHTcH C OIIIIi6KOH? 

SOl > SELECT. 
? FROM TABLE(unhandled); 

ORA-01408 no ca ta fOLn a 

31'0 JIyqIlIe, -qeM B03Bpam;aTh C006m;eHHe 06 ollIllGKe, BO nBorAa MOJKeT 

C6IiB8T b C TOJIRY. 

PeIIIeHHe. rrpHMeaHeMoe Oracle, a8RJIIO"<IaeTCH 8 TOM, "<ITO Q)YHKD;IUI, 8 KO­

TOPOH B03HHKJI8 OIIIll6K8, npOCTO He B03Bpar:u;aeT CTpOK . 

SOL> SELECT • 
2 FROM TABLE( unhandled); 

nc rows se l ected 

HaAo OqeHb TID;aTeJIbBO oGpafiaTblB8Tb Bce B03MO:iKHbIe llCKJIIOQeB HH, llH8-

qe B8rna TaGJII1lIH8n <PYH K D;Hfl MOJReT He COOfiW;HTh 0 B03BHKllIen oIIIn:fiKe. 

nepeAa'la 06beKTOB BMeCTO KYPCOPOB 
He Bce 3H8IDT, qTO TafiJIllqHbIe <PYB KLJ;lUi MoryT 8 Ka-qeCTBe rrapaMeTpOB 
n pIfHHM8Tb B e TOJIbRO RYPCOPhI, HO 11 KOJIJIeKUllll. BOT npocToH n pIfMep: 

CREATE OR REP LAC E ::UNCTION giv€_me_G_ccll€cti on ( p_ccl number_t 
RETUR N numbe r·_t IS 

v_ ~et_va l numbe r_t '", num be r_ t() : 
BEGI N 

v r et va l. EXTEND(p col. CO UNT), 
FOR ccu nte r I N v J et val. FIRST. v r et . val LAST LOOP 

v_ret_va l (cou nter ) = p_cc l (counter), 
EUD LOOP , 
fl ETUfl tl( v _ re t _ va 1) , 

EN D: 

II BOT K8K OH BhIllOJIHReTCR B orrep8Tope SELECT: 

SO L> SELECT * 
2 FROM TABLE(give_me_a_co l lect i on(number_t (1,2 , 3))); 

COLUMtl_VAL UE 

1 
2 
3 

OTCYTCTBllle pe>KIIIMa Read Committed 

HeCMOTpfl H8 TO tITO Ta6JIHtIHhIe <PYHKUHIf BhInOJIHflIOTCfl BHYTPH onepaTO­

pa SELECT, OHII B XO,lJ;e BhInOJIHeHIIfl He MorYT BOCnOJIb30BaTbcfl npeIIMY­

~eCTBaMII IICnOJIbayeMofi: B Oracle apxIITeKTyphI «read-committed» (YITe­

HIIe TOJIbKO aDqlIIKcIIpoB8HHhIX ,lJ;DHHhIX). JIIOfihIM aanpOCDM, BhInOJIHRe­

MhIM BHyTpIl T8fiJIIItIHOfi: <PYHKUIIII, pemIIM « read -committed» ,lJ;OCTyneH, 

HO caM II TafiJIIItI H bIe <PYHKUIIII B STOM OTHorneHIIII pafiOTaIDT TaK me. KaK 

II J[ID6hIe ,lJ;pyrIle QJYHKUIIII. PaCCMOTpIlM TaKYID TafiJIIItIHYID lPYHKUIIID: 



3aKJlIO'-IeH lIIe 

CR[ATr OR Rr lJI AC E "UNCTlm~ not _colTi'lli t t ed 
RETURN numbe l-_t I S 

v_ ret _va l NUMli E.H_ 1 = NUM 13 I::H_I(), 

v_co l nt NUt~B Efl , 

BEGI N 
SI::L I::C t COJ N t ( ~ ) 

I NTO v_cou r t 
FHOM orde rs ; 

v rel_va l. EXTEN D 
v_ , et_vaI(v_ re t_val LAST) 
Dt:)I~ S_LOCK . SLEEP( 10) , 

SELECT COUNT(") 
uno v_cou r t 
FROM o rders: 

v ret_va l. EXTE ND 
v_ ret_vaI(v_ re t_val LAST) 

RETURtl( v _ r e l_ val) . 
EN D; 

v cou r t . 

v cou rt 
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O Ha 3anpaIllIfBaeT KOJIHQeCTBO CTPOK B Ta6JIIfo;e ORD[R S, mAeT 10 ceKYHA 

H n OBTopneT 3anpoc, B03Bpam;an pe3yJIbTHpyIDm;ee MHomeCTBO If3 STHX 

AByX 3HalleHHH. ECJIH Bbl BblnOJIBHTe STY QJYBKUHID B OAHO M ceaHce, 3aTeM 

y,1l;8JIIITe (II 3aqmKcIfPyeTe Y,1I;aJIeBIIe) 5 3aKa30B B APyroM ceaHce (npe,1l; rro ­

JIOlli.I1M, STO npOIlCXO,ll;I1T B paccMaTpHBBeMoM lO-ceKYB,ll;HoM IfHTepBBJIe), 

TO nOJIylliiTe CJIeAYIDIll;Ife pe3yJIhT8Tbl: 

SQL> SELECT • 
2 FROM TABLE(not_c ommit tea); 

COLUMtCVAL UE 

lCOOO 
9995 

HMeHTe B BHAY STy oco6eHHOCTb, lWr,1l;a fiYAeTe BbIfiIlpaTb MeiKAY Ta6JIIfll­

H blMH QJY HKUIf.HMIf II 38rrpOC8MH. ECJIH Bbl ClIHT8eTe, liTO AocTyrr B peJKIfMe 

«read-committed» npHHUIIIIIIaJIbHO BaJKeH, TO, B03MOJKHO, OT Ta6JIIIlIBblX 

Q"lYHRUIIH JIYlIIlI e OTKa3aThCfl. 

Kor,ll;a BbI IICIIOJIb3yeTe Ta6JIIIlIHYKl QJYH K UllKl, nporpaMMa CTaHOBllTC.H Ta6-

mIIl;eiL LfTO n XOlly :')TIfM c K a3aTb? <lJaKTHlIecKIf n porpaMMa (Balli a Ta6JIHlI ­

Hafl Q"lYHKUHfl) BblcTyrraeT B pO.1Ul I1CTOllHHKa ,ll;aflHblX, K KOTOPOMY a,1l;pecy­

KlTCfl a8np OCbl, - B TOllHOCTH, RaK K Ta6JI1-Iue. T a6JIHlIHble <PYHKIJ;HH OTJIHTI­

HO nO,ll;x0,ll;flT ,1l;.lIfl CJIyTl8eB, Kor,ll;8 CJIOmH8fl JIOrHKa ,ll;0JIJKH8 BblnO.lIHflThCfl 

HenoCpe,ll;CTBeH Ho B orrepaTope SE LECT, liTO lI8CTO 6blBaeT rrpH B38HMO,ll;eHCT­

BHH Oracle co CTOPOHHHMH npHJIQ)KeHHHMH. Ofi'he,ll;HHeHIIe 3TOH B03MomHO­

CTH C MOm;bID rrapaJIJIeJIbHOrO Bbl IIOJIHeHIIH TafiJIHlIHbIX <PYHKD;HH n03BOJIH­

eT rrOJIyqHTb rrpeKpaCHbIH HHCTpYMeHT ,ll;JIH a,1l;MIIHHCTpaTopOB fia3 AaHHbIX. 
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Wlfl<l>poBaHlfle Ifl XeWlflpOBaHlfle AaHHblX 

rOBopa )l;OCTyIIHhlM R3hIKOM, wurjJpOeaHUe - aTO COKphITHe CO,n;epmHMoro, 
Ii3MeHeHIie A8HHhIX T8KllM CIloco6oM, "ITO 3H8Hlle 0 TOM, K8R BepHyTh ,n;8H­

Hble 8 rrepSOHa-q8JIbHbIH BH.D:. ,ll;OCTYIIHO TOJIbKO HX C03,ll;8Temo. B STOW rJIa­

Be Mhl 06CY,ll;llM IIOA,ll;ep,iKKY WHq,posaHllfl B Oracle, OCTaH8BJHIBaJICb rrpejK' 

.1I.e Bcero aB KOHD;eIID;IHIX Ii B03MO)KHOCTflX, H8H6oJIee HBTepeCHbIX a,lJ;MHHll­

CTpaTopaM 6a3 A8HHbIX. OCHOBHoe BHHM3HHe 6Y.D:eT YAeJIeBO IlCDOJIb30B3-

HHIO BCTpoeHHblX II8ReT08 Oracle: DBMS_CRYPTO (,il;ocTyneH H8tIIIH8fl C BepcHH 

Oracle 109 Release 1) Ii DBM S_OBFLSCATION_ TOOLKIT (ncIIOJIb3yeTcH npeIIMy­
r:o;eCTBeHHO c 6o~'1ee paHHllMH sepcluI MH). OCT8HoBIIMca TaItme H8 a8Ill;IITe 

.n;aHHhlX Ha AHCKe, He paCCM8TpHB8H aar:o;UTy .n;8HHhlX 8 rrpou;ecce rrepe.n;a'llll 
Mem,ll;y KJIlleHTOM II cepsepOM II aaru;IlTy ,lI;aHHbIX s npoD;ecce aYTeHTllqm­

KaD;1l1l (,lI;se nOCJIe,ll;Hlle 3a,ll;a'Ill Tpe6YIDT HaJIllqllH onD;1l1l Advanced Secu­

r i ty Option (ASO), nocTas:rmeMoH aa OT,lI;eJIbH YID n:r£aTY). llCK)IIDqeHlleM 

Hs:rmeTC.H TOJIbKO nepe,ll;a'Ia napOJIeii, KOTopbIe nUICPPYIDTCH SceI',lI;a, He3a­

SIlCIIMO OT HaJIII'IIIH ASO. 

B STOH I'-"£ase SbI HayqllTeCb C03,l1;asaTb 6a::wsYID cIIcTeMY IIIIIcpposaH IIH , 38-

ru;IIID;81Oru;ylO KOHqm,ll;eBUIl8JIbBbIe ,lI;aBHbIe OT Be8STopIl30S8HBblX nOJIb30-

S8TeJIeii. BbI Y3H8eTe, KaK nOCTpoIlTb CIICTeMY ynpaS.lIeHIIfl K.rnOQ8Mll IIlllq)­

posaHIIH, 06eCne'IIIsRroru;yro O,ll;HospeMeHHO coxpaHHOCTb KJIroqeH II npo-

3P8QHOCTb ,lI;ocTyna K ,lI;aHHbIM ,lI;JI.H nOJIb30S8TeJIeii npllJIO)KeHIIii. BbI TaKme 

n03HaKOMIITeCb C KpiinTOI'paqm'IeCKIIM xeIIIllpOB8HlleM II HaY'IllTeCb IIC­

nOJIb30BaTb KO,ll; aYTeHTIIcpllKaD;1l1l cooGru;eHllH MAC (Message Authentica ­

tion Code). BY,ll;eT onIlcaH pejKIIM np03paQHOI'O IIIllcpposaHII.fl ,lI;aHHbIX TDE 

(Transparent Data Encryption), nOflBHsIIIHHCfl B Oracle 109 Release 2 
H II03BOJIfllOru;HH C BaHMeHbllIIIMH YCIIJIHflMIIllmcpPos8Tb BajKHbIe ,lI;aBHbIe 

H y,ll;OB~'IeTBOpmoID;IIfi Tpe60saBHflM MBOI'OYIIICJIeHBbIX BOPM8TIIBHbIX ,lI;O­

KYMeHTOB . 

B COOTseTCTBllll C peKOMeH,lI;aD;Il.HMII Orac l e, eCJIII BbI IICn OJIb3yeTe O r ac­

le 109, saM CJIe,ll;yeT nepefiTIl K IIcnOJIb30saHilro naKeTa DElM S_CRYPTO. OTKa -
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3a8IIIHCb OT DG MS_O GrUSCI\TION _ TOO _KI T. O.n;HaKo, rrOCKO~'1bKY 8epcHR OrRcle9i 

Database 8ce er::o;e IIIHPOKO HCIIOJIb3yeTcH, MbI CHR"tfRJIa H3y"tfHM IIaKeT 

OGMS_OGrLSCATION_TOO LKIT, a 3aTeM paCCMOTpHM 803MOacHOCTH 8epCHH Ora­

cle 109. ,lla)Ke eCJIH BN HCnOJIb3yeTe HOBYIO BepCHIO, B8M HMeeT CMNCJI IIpO­

tlHT8Tb <)TOT p83.n;e.lI, tlTofibI yfie.n;HTbcfl B TOM, tlTO BN XOPOIIIO opHea THpye­

TeCb 8 Koa n;enIlHflX mH<llpOB8B Hfl. 

TI8K eT OBM S_CRYPTO HMeeT pfl.n; npeHMyr::o;eCTB IIepe.n; DBMS_OBFLSCATION_ TOOLKIT: 

• BO.lIbIIIHH Bblfiop a.lIropHTM08 IIIHcpposaHHa , B tlaCTHOCTH , IIo.n;.n;epacKa 

IIOC.lIe,1l;Hero cTa H.n;apTa AES (Advanced Encryption Standard). 

• B03MOacHOCTb IIOTOQHOrO IIIHQJP08aHHR, TO eCTb opraHH3RUHH IIOTOKa 

npe.n;Ha3B8QeBHbIX .n;.lIn IIIHQJPOBaHHn .n;aHBblX. 

• IIo.n;.n;epacKa a.1JrOpHTMa SHA-l (Secure Hash Algorithm 1). 

• CrrocofiHoCTb C03,1l;RHHH Ko.n;a MAC. 

• llimpPo88HHe fiOJIbIIIHX 06'beKT08 (LOB) 8 HX co6cnweHHO.JJ1. QJopMRTe. 

Bce 3TH B03MO)KBOCTH 6y.n;YT paCCMOTpeBbI B .n;aBBoti r.lI8Be. B IIpHJIO)Ke­

BHH A Bbl a8ti.n;eTe KpaTKHti CIIP8BOtlBHK 110 IIpoue.n;ypaM H CPYHKIlHflM 118 -

KeTOS DBMS_CRYPTO II DB ~IS_OBFUSCATIOt<_TOO L KJT. 

B 3TOH KHHre He paCCMaTpHB8IOTCH rro.n;pofiHOCTH KpHrrTorp8qmtlecKHX a.lI­

ropHTMOB, TeopHfI KOMnbIOTepBoro IllHQ:JpOBaHHfl H HCKYCCTBO ero npHMe­

BeHHH - 3T8 06.lI8CTb Tpe6yeT ropaww fio.lIee r _rry60Koro H3ytleHHfl , t{eM Mbl 

MoaceM 3.n;ecb ceGe rr03S0JIHTb. MbI CTpeMHMcH JIHilib K TOMY, t{To6bI tlHT8-

Te.lIH MOrJIH IIpHcTyrrHTb K c03,1l;aHHIO 3ar::o;Hr::o;eHHOH CHCTeMbI Ha OCBOBe 

8cTpoeHHbIx HHCTpYMeHT08 Oracle, a He H30fipeTRJIH 8e.lIOCHrre,1l;, 38HHM8-

HCb pe8.lIH3RUHeH yace cyr::o;eCT8YIOr::o;HX 8.lIropHTM08. Cyr::o;eCT8yeT MHOjICe­

CT80 rrpeKp8CHbIX KEllr, ll3 K OTOPblX 8bl MOjICeTe rrOtleprrHYTb ,1l;OrrOJIHll ­

TeJ'!bBbIe CBe.n;eHllfl 110 KpHnTOaBaJIIl3Y, MaTeMaTHtleCKHM OCBOBaM IllllCP­

posaHHfl H CMe)KBbIM BonpocaM. 

,l1;aS8HTe IIpe.n;CTaBHM, QTO Bbl Ka)K.n;bIH ,1l;eHb YHOCHTe C pafiOTbI ,1l;OMOH CBOH 

HOYTfiYK, 8 Ha C.1Je,1l;YIOr::o;ee yTpO IIPHHOCHTe ero ofipaTHO B oqmc H rrpllcTe ­

rH88eTe K cBoeMY CTO.lIY K8fieJIeM C KO,1l;OBbIM 38MKOM. BbI 8e.n;b IIOHHM8eTe, 

KaK B8j1CEO IIOMHIiTb KO,1l;OByIO KOM611HaUIiIO? ECJIH B.n;pyr BbI ee 38Gy.n;eTe, 

BaIll HOYT6YK Gy.n;eT rrpliKOBaa K CTO.lIY, nOKa BbI He n epepe)KeTe Ka6e~,!b. 

MO)KeT GbITb, BbI .lIerKO 3anOMHBaeTe Illl(j.lPbl, BO fl JlHtlBO - BeT. 51 C TPY­

.n;OM 38rrOMHH8IO ,1l;8)Ke CBOH Te.'!eQ)OBBblH HOMep, He rOBopfl Y)Ke 06 OKPY­

jlCaIOr::o;HX MeHn MHOrOQIiC.lIeBHbIX ceKpeTHblX HOMepax: HOMepe CO:O;IiRJlb­

Boro CTpaXOBaHlifl, PIN -Ko.n;e GaHKoBcKoro Ct{eTR. n apO.lIe r O.lIOCoBoti not{­

TbI H (YBbl!) ro.n;OBr::o;HHax. 'lT06bl cnp8BllTbCfl C :3TOti rrp06.lIeMoti, fl Hame.'! 

reBH8JIbHbIH cnoc06 38nOMllH8HHfl KO,ll;OBOH KOMfillH8UllH: $I H8K.lIeHJl 3TH­

KeTRY C RO.n;OM IIPHMO Ha 3aMoR! 

Terrepb y Bac, H8BepHoe, B03HHK 80rrpoc , pHCKHeTe .lIll 8bl .n;OBepHTb MHe 

K8KOH - HHGy.n;b ceKpeTI 
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Mow Moar, RaR Ii y Bcero OCTa~'1bHoro '<IeJIOBeQeCTB8, BKJHoqaeT B ce65I )1;0.11-
rOBpeMeHHyID II8MHTb (AIiCK) II onepaTllBHoe 38rroMHH8roru;ee YCTPOHCTBO 

(03Y), H, nOXO,iKe, "l{HCJIa 06bIQHO 38rUICbIB81OTCH 8 D3Y. HeKOTopoe Bpe ­

M5I QIiCJ18 IiCnOJIb3YlOTC$I, a 3aTeM, QTo6bI OCBo60,1l.IiTb MeCTO ,rpm aOBbIX, 

DOMeQ81OTCfl R8K YCTapeBmIfe (COBceM R8K B 06J18CTH SGA ;)K3eMIIJUIpa 

Oracle) II 3a6bIB8IOTCfl. B ROMIIblOTepax TaRoe nOBeAemIe flBJIfleTCfl rrIT8T­

HbIM IT a8K.rr8AbIBaeTCfl npH npoeRTHpOB8HHH. GYB.JJ; npe,ll;Hfl3H8TI8IOTCfl 

,n;JIH xpaaeHHH I1H<pOpMaU;I1I1 II rrpe,a;ocT8BJIeHII.H ee IIOJIb30B8TeJUIM no 38-

npocy. llcToprr"<lecrm C'llHTaeTCa, '<ITO Tpe6YIOID;rre ,n;ocTyna IIOJIb30B8TeJIII 
y./Ke rrpOmJlll npOue,IISPY 8yreHTHrpllKa:O;IlII, IIOATBepllilBUIYro, TITO OHII 

,a;ell:CTBIITeJIhHO Te, aa Roro ce6fl Bhl,a;fUOT. IIpII ;:)TOM npe,a;nOJIBraeTCfl, 'ITO 

caMO no ce6e XpaHIIJIIIIl\e Romlm,a;eHIJ;IIaJIbHOH IIHqlOpMaUIIII He HBJIHeTCH 

6pernbIO B CIICTeMe 6e30nBCHOCTII. 

BOaMO.iKHO, Kor,a;a -HII6y,a;b TaR II 6y,a;eT, HO TOJIbKO He CeHqaC, Kor,a;a B3JIOM­

Il\IIKII, Ka.iKeTCfl, Y.iKe nOBCIO,a;y: B03MO.iKHO, OHII npoCTO ~'I106onhlTHhl, a MO­

meT 6hlTh, HBMepeBalOTCfl npo,a;aTb CBe,a;eHIIH 0 COCTOHHIIII BarnIIX CqeTOB 

KOHRypeHTaM IIJIII OTOMCTIITb BaM 3a "<ITO-TO, pB3pyrnIIB cIIcTeMy. ATaKa 

MO.iKeT npOII30HTII cHapyacII, qepe3 lIHTepHeT, IIJIII II3HYTPII Barnell: opra­

HII3auIIII. (lICCJIe,lJ;OBaHIIfl II B caMOM ,lI;eJIe nOKa3hlBalOT, 'ITO 60JIhrnIIHCTBO 

B3JIOMOBIIPOIICXO,lJ;flT H3HYTpII .) O"<leBH,lI;HO, npII CTOJIb MHOrOqHCJIeHHhlX 

yrpo3ax 6e30naCHOCTH qYBCTBHTeJIbHhle ,a;aBBhle ,a;OJI.iKBhl 6hlTb 3aIl\Hrn;e­

Bhl OT HeaBTopIIaOBBBHoro ,lI;OCTYIIa. KaKIIe .iKe B03MO.iKBOCTII rrpe,ll;OCTaB­

JIHeT Oracle ,lI;JIfl TaROR aaILJ;HThl? 

BepHeMCfl K MoeMy KO,lJ;OBOMY 3aMKY - ero ROM6HHauIIH 3451. He 6Y,ll;yqII 

aaKOH"<IeHHhIM II,lI;IIOTOM, $I He CTaJI 3BIIIIChIBaTh Ha CBoeM aaMKe 3TO qIICJIO. 

BMeCTO 3Toro $I BOCIIOJIh30BaJICfl KOM6HHauIIeH, KOTOpylO rrOMHIO (Jce<!uu-
6754, II C ee IIOMOILJ;hlO II3MeHIIJI ROM6IIHauIIIO, CJIOacIIB COOTBeTCTBYIOILJ;He 

I1H<PPbl: 

3 , 6 
4 , 7 
5 I 5 

, " 

9 
11 
10 

B peaYJIbTaTe nOJIyqIIJIIICb qIICJIa 9, II, 10 II 5. B cBoeH cxeMe $I HcnOJIh3ylO 

TOJIbKO O,ll;H03HaqHhle qIICJIa, ,lI;JIfl SToro $I c6paChlBflIO B ,a;BY3HaqHhlX qIIC­

JIax umppy ,lI;eCHTROB, Tor,lJ;a 10 IIpeBpaIll;BeTCH B 0, 11 IIpeBpaIll;aeTCfl B 1 
II T. ,a;. IJPII nOMOIll;II CBoero ceKpeTHoro RJIIOqa 6754 fl IIpeBpaTIIJI 'IIICJIO 

3451 B 9105. II.JftelUw ."-1mo 'IIICJID $I HanIIca}I Ha KO,a;OBOM 3aMKe, 8 BOBce He 

IICXO,ll;HylO KOM6IIHauIIIO. ECJIII $I 3a6y,a;y ee, TO IIPOqIIT81O HflIIIIcaHHoe Ha 

3aMKe qHCJIO, C IIOMOIll;bIO CBoero MarII"<IeCKoro qIICJIa 6754 BhlIIOJIHIO ,lI;errCT­

BIIH, rrpOTIIBOIIOJIO.iKHbIe C,lJ;eJIBHHhIM pBHee , II nO~'Iy"<ly qIICJIO 3451 , KOTopoe 

OTRpoeT 3aMOK . qIICJIO 9105 OTKPbITO AJIH Bceo6ILJ;ero o603peHHH, HO IIOXH­

TIITeJIh He CMO.iKeT OTRphlTb 3aMOR, nOKa He y3HaeT ew;e II KJIIOq, 6754. 

TaRIIM 06pa30M, H 3awutjJpooUJI "<IIICJIO, IIpe,ll;CTaBJIHIOIll;ee MOIO KO,ll;OBylO 

KOM6IIHBUHIO. qIICJlO 6754 HCrrOJIb30BaHO B rrpouecce rnII£PPoBBHIIH B Ra­

qeCTBe llJIIO'LU. STOT THII II1H£PPOBaHIIH II3BeCTeH RaR CUM.ttempU'LHOe WW/J -
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poaunue. TaR RaR .n;JLH 3arnllQJPOBhI BaHIIH H paCIIlH<PPOBhlBaHIIH llCIIOJIh3Y­

eTCH O.n;IIH II TOT me RJIIDtt. (B IIPOTIIBOIIOJIOacHOCTh 3TOMY npll 8CIIMMeT' 

pIftlHOM ITIH<PPOB8HHH, OITHCaHHOM BRme B 3TOll rJIaBe, npuMeHHIDTcH ABa 

KJIIDtta: OTKPbITblll H ceKpeTBblll.) OmtCaBHblll MBOH cnoco6 ITImppOSaHAfl 

KO,lJ;OBOR KOM6RBaUIfH IIpe.D:CTaBJIHeT C060R IIpocTetiITIYIO peaJIIf3aD;I11O ak 
eopum.JIfU LUurfwo6aliUJl. 

KOMnOHeHTbl WIII!jlpOBaHIllSi 

,l1;aBa:ti:Te nO.D:bIToacHM. ttTO Ba.M BIl .D:8HBbl i i MOMeHT I13BeCTHO . CIICTeM8 

IIlIfqlposaHIIfl, RaK nOKaaaBO Ba pIfC. 4.1, BKJIlOttaeT B ce6fl aeCROJIbKO 6a­

aOBblX KOMIIOHeBTOB : 

• A.rrropHTM 

• KJIID'<I 

• THII ITIm\lpOB8BIIfl (8 ,n;8HBOM CJIY'<Iae ClIMMeTpU'<IHOe, T. K • .D:./Ifl aBITIIH\l-

pOBblBaBlIfl II paCillIHPPOBhlBaBllfl IICnOJIb3yeTcfl OAHB H TOT ace KJIfO'<I) 

IIpe.D:noJIoacIfM, '<ITO 3JIOYMblillJIeHHllK. peITIHBITIH:ti: YKpaCTb MOH HOYT6YK, 

IIhlTaeTCH OTKpblTb 3aMOK. 1..fTO eMy HyacHO ,lJ;JIH YCIIeITIHo:ti: Kpaacll? Bo-nep­

BbIX, eMy Ha,a;o 3BaTb aJIrOpllTM; AOIIYCTllM , OB ero 3BaeT 6JIaro,a;apH TOMy, 

ttTO H XSaCTaJICH KOJIJIeraM CBoeR COOfip8311TeJIbBOCTbID, llJIll OB '<IllT8JI 3Ty 

KBIIry, HJIll3TOT aJIrOpllTM ITIllpOKO ll3seCTeH. BO-BTOPbIX, eMY Ba,a;o 3H8Th 

KJIfO'<I. A 3TO TO, liTO $I Mory aam;HTlITb. ,ll;aJKe eCmI BOpy H3BeCTeB aJIro­

pIfTM, fl Mory Ba.D:eJKBO cnpflTaTb RJIIOTI. Ho B CHJIY Toro, liTO RJIIOt{ COCTOlIT 

Bcero JIITlllb 113 4 UllQJP, BOpy IIoTpefiyeTcH Be 60JIee 104 (10000) IIOIIblTOR 

,a;JIfl ero yra,z:.-hlBaHllJI.ll IIOCKOJIbKY BepoflTBOCTIl yra,z:.-hlB8Bllfl B Kaac,z:.-oR 113 

nonbITOR paBBbI, TO TeopeTlIlIeCKH BOpy B Cpe,1l;HeM aa,lJ;O nepe6paTb 5000 
KOM611Ba:O;UH:. B03MOJKBO JIll :3TO? B BameM CJIYllae BOPY npIf,1l;eTCfl6PY'UiYH) 

nOBopallUB8Tb KOJIeCllKll a8MKa 5000 pB3. 3TO BenpOCTO, ao TeOpeTHtleCKll 

B03MOJKHO. Tenepb $I yme He '<IyBCTBylO ce6n B 6e30rrBcBOCTII. 

~., 
~! 

~""","e /iii"""" 1 ......... -~ r ........ ~ , 

Puc. 4.1. KO.ltlWlu!. HmhL cu;t-tAtf!.rnpU'Llw20 wur/Jpmw,HUJL 
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KaKI1Mll cIloco6aMil H Mor 6hl aRru;IlTIiTh RO,ll;OBYID KOMGllHaull1O CBoero 

a8MKa? 

• .H Mory aaceRpeTHTh 8JI[,OPIITM. 

• .H Mory C,ll;eJIaTh RJIIOq TPYAHO yra,n;blBaeMhIM. 

• H Mory npllMeHHTh 06a STllX MeToAa. 

IIepBhlH BapIl8HT He rrO,!l;XO,l1;IlT. eCJIH $I llCilOJIb3YlO ofiru;eIl3BeCTHbIH: RJIrO­

pllTM . .H Mory pa3pa6oT8Tb cBOH coficTBeHBbIH, BO nOTpa-qeBHbIe BpeMfl 
II CHJIhl MoryT B e oRynllTbCfl. AJlrOpIITM II03me MmKeT 6 b1Tb paCKphlT, a e ra 

38MeB8 - OTleHb CJJOJKHan 38,1I.8TJa. 3TH ,1I;OBO,ll;bI npIfMeBIfMbl II K TpeTbeMY 
BaprrRHTy, TaR qTO npaRTrrqeCRYIO n;eHHOCTh rrpe;J;CT8BJIfleT TOJIbRO BTOpoiL 

BIl~SlH~e AI1~Hbl KIlIO'Ia 

MOR KO,l1;OBaa KOM6llH8UllH - STO rrpe,ll;CT8BJIeHHhle B qllCJIOBOM BRAe ceKpeT­

Hhle ,n;aHHble. ECJIIf 3J10YMbIIIIJIeHHHK peilillT B3JIOM8Tb 38IIIIiCPPOB8HHhlH 

K0il:. TO BhlIIOJIHeHlle 10000 llTepaUllH: ,ll;JI5I ero yra,ll;hlBaHH5I - TpHBHaJIb­

Ha51 aa,ll;aqa; KO,ll; 6Y,ll;eT B3JIOMaH MeHee qeM 3a ceKyH,ll;y. 't.!TO eCJIll 51 llCIIOJIb­

aylO BMeCTO UmpPoBoro KJlIO"'I8 8JI<p8BllTHO-Ull<PPOBOH? 3TO ,lI;8CT 36 Boa­

MmKHbIX 3HaqeHIfH ,ll;JIfl K8.>K,lI;OrO CliMBOJI8 RJIlOqa, TaR 'ITO BaJIOMIII;IlRY 

IIpll,ll;eTCfl IIepe6p8Tb He 60.llee 364 llJIll 1679616 ROM611H8Ullll; 3TO CJlom­

Hee, TleM 10000, HO Bce ern;e B03MomHO. KJIlOq ,ll;O.IUReH 6bITb YCll.lIeH llJIll 

c,n;eJIaH 60Jlee 4.cToiiImM» 33 CqeT YBeJIllqeHIUI ero ,!l;JIIIHbI. B Ta6~'1. 4.1 IIO­

KaaaHO, RaK B03paCTaeT KOJIIIqeCTBO IIOilbITOK, He06xo,ll;IIMOe ,lI;JIa yra,ll;bI­

BaHll5l, C yBeJIll"'leHlleM ,ll;JIHH bI K·JIlOqa. TaK "'ITO ceKpeT IIOBblIIIeHll51 CToii­

KOCTIl KJIK)"'Ia aaKJIlOqaeTC5I B yBeJIH"'IeHllll ero ,lI;JIllHbI. 

TaUJluu,a 4.1.I1Jluua a JujJa6Umuo-u,utjJPOfW20 KJllO'ta U Atal(CU.MaJfbUOe 'tUC.'W 

nonbfmoK, Heo6xoOUMblX OAR e20 Y2aObl8auUSl 

,1l;JIHHa K JIlOqa MaKCH:i\laJIhHOe qJlC;:(O JlOnhITOK ,!IJIS yra,!lhIBaHJlS 

4 1679616 

5 60466176 

6 2 176 782886 

7 78364164096 

8 2821109907456 

9 101559956668416 

10 3656158440062976 

He aa6bIB8HTe, "'ITO KOMilblOTepbI onepllpYIOT 611T8Mll II 68HT8Mll ( T . e. ,lI;BO­

HtIBbIMll tIllCJI8Mll), 8 Be 8ml18BllTHO-UllIPPOBbIMll CllMBO.II8.Mll. B OT,lI;e~'Ib­

HOM paapfl,ll;e KJIIOTI8 MO./KeT H8XO,ll;IlTbCfl a llJIll 1, II03TOMY 10-p8apfl,ll;HbIll 

KJIK)q MomeT 6bITb Haii,ll;eH aa 2 10 llJIll 1024 IIOIIbITl{ll, TITO He IIpe,ll;CT8B~'I.HeT 

HllKaKllX TPY,ll;HOCTeii. Ha IIpaKTllKe STO 03H8tIaeT, "'ITO KJIlOq ,lI;OJImeH 6bITb 

H8MHoro ,lI;JlHHHee. ,JJ;JIHH a KJIlOtIa BhlpaJRaeTCa B 6llTax, TaK "'ITO K·J[lOq ll3 

64 Ull<PP HaabIBaeTC5I 64-6llTOBbIM. B Ta6JI. 4.2 IIOKaaaHa 3aBHCHMOCTb Mem-



Bse,QeHlI1e s wwppOSaHiI1e 197 

,ll;y ,ll;~'1I1HOH .n;SOIl"<lHOrO KJIIO"<la II MaK·CIIMaJIhHhIM KOJIII"<IeCTBOM IIOIIhlTOR. 

Heo6xo.n;I1MhlM ,ll;JIH ero yra.n;hIBaHilH. 

Ta6JLUl.{a 4.2. /1.'l.una D8ou'I,H.o2o KJfIO'la U .MaKCU.MaJlbHoe '1.UCJtO nonbLmOK, 

neo6x(J()uNbLX rJJUl eZ(J yza(J/.t8anuJI. 

AJlURa KJIIOQa MaKCID1aJIhROe QnCJlO nonhlTOK ,Il;;JH yra,ll;hIB3RUH 

56 72057594037927936 

57 144115188075855872 

58 288230376151711744 

59 576460752303423488 

60 1152921504606846976 

61 2305843009213693952 

62 4611686018427387 904 

63 9 22:~:~ 72 O:~6 854 775808 

64 18446744073709551616 

65 :~6893488147419103232 

~eM .n;JIIIHHee KJIlOq, TeM TpY,ll;Hee B3JlOM8Th IIIIIfPp. Ho ll.nIlHHhle RJIlOqIl 

Tpe6YIDT 60JIhIIIe BpeMeHH ,n:JI.H IIIHQJpoBaHH.H, TaK RaR npou;eccopy IIpIlXO' 

.n;I1TC.H Bhl IIOJIH.HTh 60JIhIIIe pa60ThI. ilPH IIpoeKTilposaHilil I1HQJpacTpYKTY' 

phl IlIIIfPpOB8mUI B8M, B03MO./KHO, rrpH)1;eTCfl HCK8Th ROMrrpOMHCC Me./K.n;y 

.n;JIHHOH RJ[IOq8 H CTerreHhIO 6eaorr8cHocTH. 

CpaBHeHl1e CI1MMeTpW·IHOrO 11 aCI1MMeTpW·IHOrO 

Wl1ljlpOBaHI1H 

B npHBe,n;eHHOM ShlIIIe npHMepe ,ll;JIH 38IIImpPoShlB8HII.H H pacIIIIIQ>poBhlBa' 

HHH I1cnOJlh30SaJIC.H O.n;I1H H TOT me KJIlOq. KaR yme rOBOpIlJIOCh. IlIHQJpOBa· 

HHe TaKoro Tilna Ha3hIBaeTCH CUM.AtempU'lHbIJlt wuc/Jp06aHue.u. IIpil TaKOM 

IlIH<PPOBaHHH S03HIIKaeT o,n;Ba HeH36e./KBan TPY,ll;HOCTh : 113-38 Toro, qTO 

.n;8BBhle P8CIIIH<PPOBhlS8IOTCfl TeM ./Ke KJIIO'tIOM , 3TOT KJIIOtt .n;OJIJKeB 6hlTh 

H3BeCTeH rrOJIytt8Te.'1IO . TaKOH: KJIIOTI, 06hl TIH0 B83hlB8eMhlH: ce1Cpenu-tbl.At 

1CJlIO'lO.At, rrOJIYTI8TeJIh .n;OJI./KeH JIH60 y3H8Th .n;o rrOJIyqeHHff a8IIIHfpPOB8H ­

HhlX 1l8HHhlX (TO eCTh )1;O~'1./KHO HMeTh MeCTO «corJI8IlIeHHe 06 06MeHe 3H8-

HHHMH'»), Jm60 KJIIO"<I ,ll;OJImeH nepeChlJIaThCH BMeCTe C .n;aHHhlMH. ,I1;JIH xpa­

H H MhIX .n;aHHhIX (Ha ,n;HcKe) TaKoH K·JIIOq ,n;OJI./KeH xpaHIIThC.H KaK "<I aCTh 6a­

ahl ,ll;aHHhI X, qT06hl npHJIOmeHHH H MeJIII B03MO./KHOCTh pacIlIIIQ>poBaTb HX. 

PHCKII, B03HHKaIDIll;I1e B TaKoH cHTyaD;HII, OqeBll,ll;Hhl. IIepechIJIaeMhIH 

KJIIO"<I MomeT 6hlTh rr epeXB8"<1eH B3JIOMIll;HKOM, a K~'1lOq, XpaHRIIJ;HHCR B 6aae 

.n;aHHhlX, MomeT 6hITb yKpa.n;eH . 

,I1;JIR peIIIeHIIH )1;aHHOH np06.1JeMhl qaCTO IICnOJIb3yeTcH IIIIIQJposaHile .n;py­

roro TIIna, IIpil KOTOPOM KJIID"<I, IIpIIMeH.HeMhIH ,ll;JIH IIIIIQ>poBaHHH. OTJIH"<Ia­

eTCH OT K~'1ID"<Ia, HCnOJIhayeMoro IIpil paCIlIHQ>pOBbIBaHHH. 113-3a pa3JIH"<IHH 
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Puc. 1.2. BU30flU.H CXP.I1U acu.'d.'lf.empU'lIIOW WUQlpoflQItUR 

KJIIO"tIen TaRoe IIIHQlpoBaane a83bIBaeTcn acu.,uJ.telnpUIl,Hbt.Jft. BCJIe,ll;CTBHe 

HCnOJIb30B8HHfl ,lI;ByX KJIIOqeiI - ceRpeTHoro Ii OTKpbIToro - OHO T8Kme aa-

3bIBaeTcn lltU.(/Jpo6unue.u omr<pbtnLblM KJt1O'lO.M- . STOT omt<pbtmblU lC.'UO'l., 

Beo6xo,!J;HMbIll IIpR mm:))pOB8H1UI, H3BeCTeH OTDpaBHTeJIIO Ii q,8KTI1"t1eCKll 

MomeT CBo60,n;BO pacnpOCTpaaflTbcn. ,lJ;pyroH. ceKpemHblU K JtlO't, HymeB 
TOJIbKO .zvm paCIlIll<PPOBhlB8mUI ,1l;8BHblX, aamH<PPOB8HBbIX OTKpblTblM 

KJIIO"<IOM, IT ,1l;OJImea xpaHHTbCfl B TaRHe. 

llOCMOTPllM , RBR IIIml)poB8HHe OTKpbITbIM RJIIO'lOM MomeT pa60T8Tb B pe-

8JIbHOH )KII3BH. Ha pRe. 4.2 nOK8a8HO, t{TO ,U)I(OH o.>Jm:,1l;aeT C006rn;eHHe OT 

,l1;meHH. Ilpon;ecc illmpPoB8BlIfl COCTOIIT H3 HeCKOJIhKliX marOB : 

1. )J;'IWH C03)l:aeT )l:B8 KJIIO"<I8: OTKPhlThlH Ii ceKpeTHhlH. 

2. OH OTrrp8BJIHeT OTKPhlThlH KJIlOq ll*ellH. 

3. ,ll;:meHH 38IIIHQJPoBhIB8eT Hcxo,u:Hoe coo6r:o;eHlie (H83hlB8eMoe umKpbl­

mbUI meKCnW.lIt) c rrOMor:o;hlO OTKphlToro KJIlOqa a nOChlJIaeT 3ama<ppo­

BaHHoe coo6r:o;emre ,ll;*OHY. 

4. ,!l;:mOB pacmIfrppoBblBaeT ero rrpH rrOMODlH creIIepHpOBaHRoro HM paBee 

ceKpeTRoro KJIlOtIa. 

06pSTHTe BHHMaHIfe, tITO 3,u:eCh CTOPOHhl He 06MeHIfBSIOTC.H pscmHcllpOBhl­

B81Or:o;IfM K·motIOM . OTKPhlThlH I<·JIlOtI rrOChlJIaeTC.H OTrrpaBliTeJIIO, HO rro­

CKOJIhKY KaK 3TOT KJIlOtI He ro,u:HTC.H ,u:JI5I paCililirppOBhlB8HliH ,u:SHHhI X, ero 

B03MO:mHhlH rrepeXB8T He C03,u:8eT HIIK8KOR yrp03hl. 

CJIe,u:yeT, o,u:HaKO, orr8C8TbC.H rrorrblTOK crrytPHHra H qm:mIIHra. crroc06HhlX 

H8pymIITb 6e30rr SCHOCTb ,u:sHHoro crroc06s mm:}.JPOBaHH.H. Cu;eHSpIIH: MO­

:meT 6hlTb TflKHM : 
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1 . .IJ;moH C03)l;aeT napy H3 OTKphlToro H ceKpeTHoro KJIIO'l!eH H nepe,o:aeT OT­

KPbIThlH RJIIO'l! ,UmeHH. 

2. B3JIOMr:o;HR npOCJIyIIIHBaeT KaHaJI CBH3H H nepeXBaTbIBaeT OTRPhlThl ll 

RJIIO'l! .IJ;moBa. IIBor,lJ;a ,lJ;ame SToro He Tpe6yeTcH, TaR RaK ,UmOH MO:JKeT 

H8MepeHHO c,o:eJIaTb OTKPhlTbIH KJIIO'l! 06r:o;e,lJ;OcTynHhlM. 

3. BaJIOMr:o;HK C nOMor:o;blO CBOHX nporpaMM C03,1J;aeT iJpyZylO napy H3 OT­

KphlToro H ceKpeTaor o K~'IIO'l!eH (HCIIOJIb3yn HMJI .IJ;moa8, 'l!T06hl HMHTH­

POS8Tb IIpHaa,lJ;JIe:JKHOCTb OTKpbIToro KJIIO~I8 eMY). 

4. B3JIOMr:o;HK OTnp8BJUleT creHepHposaHHhlH HM HOBhlH OTKPbITbIH: K·JIIO'l! 

BMeCTO HCXO,lJ;HOro , C03.n;8HHoro 'u.iKOHOM. ,llmellH HH'l!erO He 3H8eT 0 n o,lJ; ­

MeHe H C'l!HTaeT, 'l!TO STO no,o:JIHHHbIll KJIIO'l! ,U:JKOHa. 

5 . .IJ;mellH IIImppyeT STHM OTRpbIThlM RJIIO'l!OM coo6r:o;eHHe H OTnpaBJIHeT 

ero ,Il.iKOHY. 

6. O,lJ;H8RO B3JIOMr:o;HK nO-npe:JKBeMY npOCJIYIIIHB8eT RaHaJI H nepeXBaTbI ­

B8eT STO coo6r:o;eHHe. Y aero eCTb ceKpeTHhlll KJIlOtt, cooTseTcTsYlOr:o;HH 

OTKPhlTOMY, IIOSTOMY OB MO)KeT p8cIIImpPos8Tb coo6r:o;eHHe. Qepe3 

MrBoseHHe rrpeHMyr:o;eCTsa ceKpeTBOCTH CBe,lJ;eBhl Ha BeT. 

7. IIpaB,o:a, OCT8eTCfl Be60JIbIIIafl IIpo6.'IeM8. l\:or,o:a .amoH s KOHue KOHD;OB 

nOJIyttaeT a8mmpPoBaHHoe co06rn;eHHe H rrhlT8eTCfl ero paCIIIH<\lposaTb, 

ero m,o:eT pa30ttapOBaHHe: HMelOrn;HllcR y Hero ceKpeTHbIll KJ[lOtt OK83hl­

BueTeR Heno,n;xo,n;Hr:o;IIM. STO BbIaoBeT IIo,n;oapeHIIe . Bo HaGemuHIIe SToro 

B3JIOMr:o;HRy Ha.n;o JIHIIIb nOBTopHO 38IIIHCPPOB8Tb cooGrn;eHHe H8CTOH­

rn;HM OTKpbITbIM KJIIO'l!OM ,Il.iKOH8 H nepeCJIaTb eMy. ,Il:JKOH BpH,IJ; JIH ,lJ;ora­

,o:aeTCH 0 TOM, 'l!TO Ha C8MOM .n;eJIe IIPOH30IIIJIO. 

3SY'l!HT nyr81Om;e? Er:o;e 6hl. Hy H K8KOSO.iKe peIIIeHHe'l PeIIIeHHe 3aKJIIO­

qaeTCH B TOM, 'l!To6bI K8K-TO npOBepH Tb nO,lJ;JIHHHOCTb OTKpbIToro KJIIO'l!8 

H y6e,o:HTbCH, ttTO OH C03,1J;8H HaCTOHrn;HM OTnpaSHTeJIeM. ,UJIH SToro MO.iKHO 

SOCnOJIb30BaTbCH npOBepKOH omnettUmK06 nU.'tbl{e6. STa TeMa BhlXO,lJ;HT 3a 

npe,lJ;eJIhl ,lJ;8BHOll KHHrH, HO, B ,lJ;syx CJIOS8X, Kor,o:8 ,Il)KellH IIIHcppyeT coo6-

rn;eHHe OTKphlThlM KJIIOttOM, OHa nposepneT «OTne'tl8TOK n8 .. 'IbU8» - CHrB8-

Typy K.'IIO'Ia, y6em,lJ;aflCb s TOM, 'ITO OB ,ll;ellCTSllTe~'IbHO npllB8,1J;JIemllT 

'u.iKOBY. (STO o6cym,o:eHIIe nOKa3hlBaeT T8Kme Beo6xo,ll;HMOCTb aarn;HThl K8-

B8JIa CBn3ll Me:JK,ll;y OTnp8BllTeJIeM II nOJIyqaTeJIeM.) 

,U8BHbIe 38IIIllCPPOShlS8IOTCfl II P8CIIIllCPPOSbIS81OTCfl p83BbIMll KJIIOQ8MH, 

TaK KaK.iKe paCIIIIIQlpOShlS81Orn;I1ll n pouecc Y3BaeT, KaKOH K~'IlOq I1CnOJIb30 -

SaJICfl rrpil IIIH<llpOsaHHII? BcrrOMHIITe, ~ITO 068 KJIIOQ8 6hlJIli creBepliposa­

Hhl nOJI~aTeJIeM o,o:BospeMeHHO, BCJIe.n;CTBile '1ero Mem.n;y B HMII cyrn;ecTByeT 

onpe.n;eJIeHH8H M8TeM8THQeCK8H 38BHCIIMOCTb. O,o:HH H3 H HX - npOCTO npo­

THBOnOJIO.iKHOCTb ,lJ;pyroro: C,IJ;eJIaHHOe C n OMOrn;bIQ O,lJ;HOrO K·JIlOqa MomHO OT­

MeBHTb rrpH nOMOrn;H .n;pyroro. IIo:'JTOMY pacIIImpPoBhlS8IOrn;Hll rrpo:u;ecc 

Mom.eT BOCCT8BOSHTb .n;8BHhle 6e3 HcnOJIb30B8HIIH K~'IIOqa IIIH<ppOSaHHH. 

BCJIe,ll;CTBIIe Toro, "ITO Me.iK,IJ;y OTKPhlThlM H ceKpeTHbIM K~'IIO'l!8MH cyrn;ecT­

syeT M8TeMaTHqeCKaH 38BHCHMOCTb, TeOpeTHqeCKH MO:JKHO BbI'l!HCJIHTb 

ceKpeTHhlH KJIlOq H8 OCHOBe OTRphlToro RJIIQq a, XOTH STO BeCbM8 Tpy,o:oeM-
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KUIT npouecc, Tpe6yIOIIJ;IlH pa3JIO.iKeHIUI aa MHOmllTeJIH O"<leHb 60JIbIIIHX 

"<fReeJI. IIo3ToMY ,ll;JIH YMeHbm eHllH BepoHTHoCTH 83JIOM8 MeTO)1;OM «rpyfioH: 

CllJlbI» ofibI"<Iao HCIIOJIb3YlOTCJI KJIK)'tIH ,!l;JIHBOH 1024 GllT, B TO BpeMH R8K 

npll CHMMeTpnQBOM mH<PPOS8Bllii IIpUMeBJlIOTCn 56-, 64-,128- " 256-6B­

TOBbIe KJIIO"UI. ,llmm8 B 1024 fin:T8 flBJUl eTCfl THIIOBOti, BO Be cT8B,IJ;apTHoll. 

BO.7lee KopOTKHe KJlIOQII T8K.>Ke MoryT 6bITb HCDOJlb30B8Bhl. 

Oracle II03BOJIHeT HCII OJIb30B8Tb aCllMMeTpH'<IHOe IIIH <PPOB8HHe 8 ,!1;BYX Cll­

TyaUllHX : 

• IIpn aepe,i1;8Tle .n;8BBbIX Mem.n;y RJUI:eBTOM Ii cepBepOM. 

• ITPll aYTeHTIU}:lHK8UHH IlOJIb30a8TeJIen. 

B o6oIlx CJIyqaax TpefiyeTcH B8JIIIqIIe KOMIl OBeHT8 Oracle Advanced Secu­
r i ty Option (ASO), OT CYTCTBYIOIIJ;ero B GaaoBoH IWHqmryp8D;HH H IIOCT8B­
JIJIeMOrO 38 OT,n:eJIhHYIO IIJI8Ty. STOT KOMIIOHeHT 8KTHBHpyeT llIHq,pOBaHHe 
aCHMMeTpH'IHbIM KJIIO'IOM TOJIhKO B YKa3aHHhlX CJIY'I8nX; OH He HMeeT 
rrpOCToro, rOTOBoro K HCIIOJIb30B8HHIO HHTepq,eifca, KOTOPblif II03BOJIHJI 
6bl opr8HH30B8Tb llIm})pOB8HHe Bcex xpaBII MbIX ,n;aHBbIX . 

E ,ll;HHcTBeHHbIH oplleHTHpOBaBHbIH Ha pa3pa6oT'IHKOS HHCTpYMeHT, CHO-
60,n:HO ,n:OCT}'llHhIH S Oracle, 06eCrre'IHBaeT CHMMeTpH'IHOe llIHq,posaHHe . 
IIoSTOMY B ,D;aHHOH: rJIase MbI cOCpe,D;OTO'IHM BHHMaHHe H8 STOM BH,D;e llIm})­
POB8HHH. 

, " 

•• t .... : ... . . ": .; 

TUK KUK npn UCHMMeTpn-qHoM 1!Jll£VPOBUHlfll ncrrOJlb3YlOTClI pU3HbJe 

KJllO~[II .ll;Jlll aBlIlmiJpoBbIB3HIIlI II PBClllIHPPOBblB3HHlI, OTnpUBIITeJllO 

He HUP;O 3 B UTb ceKpeTBblH KJllO-q, KOTOPblH 6y.n;eT IICnOJlb30BUB no­

Jlyq8TeJleM . I1pn CIiMMeTpn-qHOM lIl.Hq,p OB8HIIn, HruIpOTnB. nCnOJlb­

ayeTC.H O,n:IIH II TOT me K l11OQ, nOSTOMY B T8.KlIX CHCTeMUX :UlUJ;HTB 

KJllO'leii o-qeHb HamBa . 

AllrOpl1TMbl WI1!jlpOBaHI1!1 

Cyr:u;eCTByeT MHoro paCIIpOCTPaHeHHhlX a KOMMep'IeCKa ,D;OCTyrrHhlx a.Tlro ­
PHTMOB IIIHq,pOBaHHH, HO Mbl orpaaH'IHMCH 3,D;eCh paCCMOTpeaHeM aJIro­
PHTMOB IIIHq,pOBaaHfl CHMMeTpa"ll ahlM KJIIO"llOM, rrO,D;,ll;epHCHBaeMhlX Oracle 
s PL/ SQL-rrporpaMMax. An:ropHTMhl DES II Tripl e DES IIo,n:,ll;epmHS8IOTCfl 
06mlMU BCTpoeaHblMH IIaKeTaMH Oracl e: DBMS_CRYPTO 121 DBMS_08Fl..SCATION_ 
TOO LKIT; HO TOJIbKO B DBMS_CRYPTO, IIOflBHHIIIeMCfl B BepcHH Oracle 109 Re­
l ease 1 , IIo,n:,n:epHCasaeTCfl 8JII'OpaTM AES. 

Data E ncryptiofl Standard (DES) 

llCTopIPlecKlI r OCIIO,ll;CTBYlOIIJ;HM CTaa,ll;apTOM IIIHQJPOB8HHfl CTaJI anro­
pHTM D E S. Oa 6hlJI pa3pa6oTaH 60JIee 20 JleT aaaB,ll; ,n:JIfl H anHOaaJIbaO­
ro 6lOPO CTaH,n:apTOB CIlIA (National Bureau of Standards) , II03,n:aee 
n peBpaTHHm er OCH B H aD;lIOHIlJIhHhl H: HHCTHTYT CTaH,n:apTOB H TeXHOJIO­
rHH (National Insti tute of Standards and T echnol ogy, N I ST ) . BCJIe,n:cT­
Blle STor o DES CTaJI CTaH,n:ap TOM AMepllKaacKoro aaUHOaaJIhHOrO llR­
CTHTYTa CTRa,n:apToB (American National St andards Institute, ANSI). 
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OG aJIropilTMe DES II ero I1CTOPilil MomHO paCCKa3hlsaTb O"'leHb ,n;OJIro, 

HO 3,lJ;eCb MbI He CTaHeM ero OlI IICbIsaTb, a paCCMOTpliM JIIImb ero lIpllMe­

HeHile B B,lJ; Oracle. STOT aJIrOpllTM pa60TaeT C 64-paapH,Il;HbIMli KJIfO"'Ia­

Mil, BO o T6pachlsaeT 8 pa3pfl,n;OB, <paKT II"'IeCKH UClIOJIb3Yfl TOJlbKO 56. 

B3.II OM IIJ;HKY Ha,n;o lIepe6paTb 72057594037927936 KOM6I1Ba:o;uH, 

"'IT06hl yra,n;aTb K JlfO"'I. 

HeKoTopoe speMfl DES BIIOJIHe COOTseTCTSOSa..lI Tpe6osaHuflM, BO, s KOH ­

ne KOH:O;OS, Ha"'laJl yCTapesaTb . .IJ;Jlfl COBpeMeHHhlX MOIII;HhlX KOMIIbIOTe­

pos ero S3JIOM He lIpe,n;CT8SJIHeT TPY,Il;HOCTII, HeCMOTpH Ha He06xo,n;u­

MOCTb rrepe60p8 60JIbmOrO KOJIII"'IeCTSa K OM6I1H8nIlH rrpll rrOliCKe KJIfO"'Ia. 

Triple DES (DES3) 

llB cTuTYT NIST npe,n;JIQ)KIIJI paapa60TaTb Ha OCHose I1Cxo,n;Horo aJIro­

pUTMa DES BOSyfO cxeMY, B KOTOPOH mIlrppoBaHue ,lJ;aBBbIX SbIIIOJlHfl­

;rrocb Ghl ,lJ;sam,ll;hl I1JlIl Tpum,n;hl, s 38SIICIIMOCTU OT UCrrOJIb3yeMoro pe­

mIlM8. 3JloYMhlmJIeHBllK, lIbITafOIII;llHcH S3JIOM8Tb KJIfO"'I, ,n;OJImeH 6y­

,Il;eT lIepe6paTb 2 112 II 2 11:il! KOM6liHa:O;llH B ,lJ;syx- II Tpexrrpoxo,n;HOM pemll­

Me mIl<pposaHIIH COOTseTCTBeHHO. B DES3 liCrrOJIb3yeTcH RJIlO"'I ,Il;JIliHOH 

128 I1JIU 192 GilT, B 3aSliCilMOCTli OT llClIOJIb30S8HUH ,n;syx- llJIli Tpex­

lIPOXO,n;HOH cxeMhl. 

AJIrOpIlTM Triple DES Tome yme Ha"'lilHaeT yCT8pesaTb II, RaR II DES , 

CTaHOBliTCH HeHa,lJ;emHbIM lIpil OlIpe,lJ;eJIeHHOM BIi,n;e 8T8R. 

Advanced Encryption Standard (AES) 

B HOH6pe 2001 I' . B 197-M BbIIIYCKe FIPS (Federal Information Process­

ing Standards - cI>e,n;epaJlbHbIe CTaH,Il;apThl 06pa60TKll llH<p0pMa:O;llll) 

6bIJIO 06'bflBJIeHO 06 yTBepm,lJ;e HllIl Hosoro CTaH,n;apTa AES (Advanced 

Encryption Standard - yJIY"'lmeHHbIH CTaH,n;apT mll<ppoB8HIIH), BCTYlI8-

fOIII;ero s CllJlY C MaH 2002 ro,n;a. TIOJlHbIH TeK CT CTaH,lJ;apTa HaXO,lJ;I1TCH Ha 

caHTe NIST lIO a,lJ;pecy http://csrc.nist.gov/ CryptoToolkit / aes/ round2/ 
r2report.pdf (STa CChlJlKa liMeeTCfl Ha ca ihe BarneR K HIIrll). 

Hilme S 3TOH rJIaBe MbI lIOK8meM, RaR I1CrrOJIb30BaTb lIepe"'lIlCJleHH bIe aJI­

I'OPIlTMbI, YKaabIsaH cooTseTcTsYfOIII;lle rrapaMeTpbI llJIli ROHCTaHThl BO 

BCTpoeHHbIx lIaKeTax Oracle. 

,QonOIlHeHllle III ClIenIleHllle 

B rrpouecce mll<ppoBaHIIH <pparMeHT ,lJ;aHHbIX He oGpa6aTbIBaeTCH :o;eJIll ­

ROM. 06bI"'IHO OH paa611saeTCH Ha 6JIOKll rro 8 6aRT, Ram,lJ;bIR lla ROTOPbIX 

06pa6aTbIsaeTcfl He3aSliCllMO. KoaelJ:ao, ,n;JIll a a TaKoro 6JIOKa He 06fl3a ­

TeJlbBO K paTBa BOCbMll; S T8ROM CJlYlJ:ae aJlrOpIlTM ,n;06aBJlfleT He,lJ;OCTalO­

IIJ;IIe CIIMBO.IIbI B lIOCJle,ll;HlOlO IIOp:O;IIlO, y,n;JlIlBflfl ee POSHO,n;O 8 6afiT. TaKoR 

lIpo:o;ecc Ba3hlBaeTCH iJonOJIfte1tUeAl. ,UolIOJIBeHIIe ,Il;OJlmHO lIpOII3BO,lJ;IITbCH 

TaR, "'IT06hl S3JIOMIII;I1K Be Mor orrpe,lJ;eJIIITb , "'ITO I1MeBHO 6hlJIO ,lJ;06aSJIeHO, 

II I1crrOJIb30SaTb 3Tll 3HaHliH ,n;JIH S3~'10M8 KJllO"'Ia mllQJPosaHliH. "l.{T06bI sse­

,n;eHlle 3alIOJIHllTeJIH He BJIIIHJIO Ha 6e30lIaCHOCTb, MomHO SOClIOJIb30BaTbCH 

,n;OCTYlIHbIM B Oracle I'OTOBbIM MeTO,ll;OM ,lJ;OrrOJIHeHIIH Public Key Crypto -
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graphy System #5 (PKCS#5). ECTh em;e BeCl\.OJIhlW pem.llMoB. n03BOJIHIO­

III;"HX BhlllOJIHHTb AOIIOJIHeHHe BOJIHMII IiJIH He HCnOJIb30B8Tb a8nOJIHHTeJIll 

BOBce . TIoam.e B STOR rJI8Be Mhl nOK8meM, KRK HCllOJIb30B8Tb aanOJIHHTe ­

JIM , YR83blB8n rrapaMeTpbI UJIIi Bblfiupan KOBCT8BTbI BCTpoeBBblX 1l8KeTOB 

Oracle. 

TaR K8K ,lI.8HBbIe ,lI;eJUITCfl sa fi:rrOKH, Beo6xo,ll;HM cDocofi COe,ll;IlBesHfl :3TIiX 

6J10KOB ofipaTHo. STOT npoaecc B83hIBaeTcn Cl{enJl.enue.llt. Ha,lJ;emBOCTb 

CIfCTeMhI nm:¢pOS8BHJl B ueJIOM a8BIJCIfT OT Toro, R8K COe,ll;HHmoTcSI II 38-

mH<PPOBhlS8IOTcn 6.rrOKH - no OTAeJIbBOCTII IIJIII COBMeCTHO c coceAHIIMH 

6~'10KaMH. Oracle IIo,n;p;epmIlBaeT cJIeAyrom;rre MeTo,ll;bI Cu;eIIJIeml,fl: 

CBC 

Cipher Block Chaining - CueIIJIeHlle fiJIOKOB IIIHQJPoTeKcT8, B8lIfioJIee 
pacnpocTpaaeaahlH MeTO)]; co;enJIemUl. 

ECB 
Electronic Code Book - 3JIeRTpOaa8a KO)];OB8H RallI'a . 

CFB 

Ci p h er Feedback - oopRTaaH CBH3b no IIIIIQ:lpOTeKcTY_ 

OFB 

Output Feedback - 06paTHaH CBH3b no BbIBOAY. 

H aace MhI paCCMoTpHM, KaR IICnOJIb30B8Tb 3TH MeTO,ll;bI, Bhl6HpaH napa­
MeTpbI H ROHCTaHTbI 80 BCTpoeHHbIX n8KeTax Oracle . 

WIII4>POBaHllle B Oracle9i 

,l1;asaiiTe BattaeM nOAP06aoe 06cyacAeBHe llHHj)pOSaaHfl B Oracl e c o030pa 
naReTa DBMS_OBFUSCATI ON_TOO_KIT. HecMoTpn Ha TO TITO CeHTI8C Oracle peKO­
MesAyeT IIOJlb30BaTbcn 60JIee aOBhlM IIaK.eTOM D8MS_CRYPTO, 6oJIbIIIHHCTBO 
opr8aII38o;aii eIIl;e He IIepeBeJIll aa Hero CBOII npllJIOJKealIJI, nOBTOMY eCTb 
CMhlC.11 HRttflTb C 60JIee CTaporo n aKeTa. 

EC.JlH BhI paooTaeTe cOracle 109 n Ha~IHHaeTe HOBhIM npoeKT, TO, Be­

POflTHO, 31lXOTHTe rrCnOJIh30B8Th B03Mo)KHOCTH , OITHCIlHHhIe B plla­

~ ,lJ;e,lle .IIIrr¢poBaHHe B Oracle 109 •. O,lJ;HflKO QTo6w YBepeHRO opneR -

THPOB8ThCn: B OCHOBHh1X nOHflTnsrx lllJ.ui)pOBRHUfl, B8M, BO,'1MOJ+:.HO, 

6Y,lJ;eT nO.JIe3HO rrpO'UITaTh CHflQaJI8 STOT pa3,lJ;e.JI . 

IIopa nOCMOTpeTh Ha IIIHcPpoBaHHe B Oracle B ,il;eiiCTBHll. IIpilBeAeM npo­
CTOH npHMep, a 38TeM paccMOTpilM ero n o,n;po6HO. IIpe,n;noJIoJKHM, BbI xo­
TiiTe nOJIyttIITb 3ammpPoBaHHoe npe,ll;CTRBJIeHile cTpOIm «SHHH . TOP SEC­
ReT». 3TO ,n;eJIaeTCH CJIe}1:yIOIIl;IiM QJparMeHToM K.o,n;a, B KOTOPOM 8hl3bIBaeT­
C.H npou;eA)rpa D[S3[ NCRYPT naKeTa DG MS_O[J Si USCA TION_ TOO_KIT: 



WLt1¢pOSaHLt1e 8 Oracle9i 

DECI ARr 

? 1 enc val VARCIlAR2 (leO) , 

3 BEGIN 
4 D8MS_05FUSC/\TIDN TOOLKIT . des3enc l-ypl 

(input_st r ing 

key_strir,g 

enc rvptec _s t ri r Q 

) : 

= ) SHHH .. 101' SI::CHEI ' 

= ) . AIlCD EFG II r JKLMNOIJ 

203 

6 
7 
8 
9 DBMS OUTPUT, put line (. :::rc ryp t ed Va lue = I I 1 enc val) , 
10 ::ND : 

Pe3YJIbTaT BbIrJIH,lI;IlT TaR: 

I:: ncrypted Value = '" JV ii. a ~ l- . (e) ?,,?O 

B CTpORe 6 YR3aaH KJIIDq, llCIIOJIbayeMbIH ,lI;JIH IlImppoBaHllH llCXO,ll;H OrO 

3HR<JeHllH, ,lI;JIllH8 SToro R JIIDYIa paSHa 16 CllMBOJIaM. 38IIImllpos8HHoe 3Ha­

qeHlle llMeeT TIlII VARCHAR2 , HO CO,ll;ep*IlT yIlp3BJIHIDIIJ;lle CIlMBOJIhl. B Ta­

ROM Bll,ll;e pe3Y.T£bTaT MaJIO IIOJIeaeH B peaJIbHbIX IIpllJIO)KeH llHX , OC06eHHO 

eCJIll BbI co611paeTeCb ero xpaHllTb, paCrre"<IaTbIB3Tb llJIll C006rn;3Tb ROMY ­

H Il6Y,ll;b; BepOHTHO, llMeeT CMbICJI C.D:eJIaTb ero 60JIee y,ll;06HbIM, Ilpeo6paao­

BaB K ne"<IaTHOMY Bll,ll;y. 3aMeTbTe, O,ll;HaRO, "<ITO np"Be,ll;eH"e ,lI;aBBbIX K Tll ­

ny RAW II 06paTHO Be BCer,ll;a )KeJIaTeJIbBO; B ll)Ke aTO 06CY)K,lI;aeTCfl BO Bpe3Ke 

dCor,ll;a CJIe,ll; y eT llCnOJIb30BaTb m:mpPOBaHHe B QJopMaTe RAW?. HaIlJa 

n epBan a8,il;8"<Ia 3aK.1IIQ"<I8eTCSI B npeoopaaoB8HHH R THny ,n;8HHhlX RAW n pH 

IlOMOrn;H BCTpoeHHoro II8KeTa UTL_RA\~ . 

3aTeM IIpeo6pa3yeM IIOJIY"<IeHHOe 3Ha"<IeHHe lPYHKD;He ii RA\~TOHEX , qTo6bI 

C HHM 6bJJIO JIerqe pa60TaTb: 

Tenepb aarn PLjSQL-6JIOK BbJrJlflAHT TaR: 

DECLARE 
1 el"C val VARCH/lR2 (200) 

Dl:GI N 

DBMS_Oll FUSCAfTON_TOOLKrl des]enc r ypt (i npLt _s t ri ng 

key_st r inQ 

= ) 'SIIIII I roP S[ CH E'\ 

=) . A5CD :::FGHIJKLHtJQP' 
encrypted strirg = ) 1 enc val 

) 

I_er e_vol := HAW I OH l:X ( U IL_HA~' CiJs t_to_ ,aw 
DBHS_OJTPUT, pul_Ii l's (. Encrypled Value = 

om; 

IIOJlyqHM TaKoH peay.T£bT3T: 

(I_ene_val» , 

I I I _ene _val) 

[ nc rypted Va 1 ue = 1186i\~5Mi r r 9246 2 '- ?8fi~/903 ECl\ rC730 

PeaYJlbT3T IIpeAcTaBJleH B Bll,ll;e rneCTH3,l1;IJ;3TepH"<IHOH CTpOR ll, IWTOPYIO 

Y.D:06ao xpaHllTb Ii 06pa6aTbIBaTb B IlOJle Ta6J1IiUbI C TllIlOM VARCHAR2 . Moac­

HO IIpeo6paaoB3Tb pe3YJlbTaT K ,lI;eCHTIi"<IH OMY Bll,lIS, "<ITO YAo6ao AJiH "<IllCJlO -
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Borr o6pa6oTRH. HO, R8K npaBllJIo. ,71ylJrne OCT8BHTh era B BH,!l;e CTPORH meeT­

Ha.n;U8TepHQHhlX CHMBOJIOB ~ 6y.n;eT nOHHTHo, 'ITO 3TO a8rrIlIQJpOBRHHhle 

,ll;8BHbIe. 

1 enc val : ;; to numbe ' ( ' 11 86f15fiME ::9?462F286529C3 FCIIEC730' 
'XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX') 

2238624 44 271S057157 122589870427C83098C8 

OCHOBbIB8nCb HR nporpaMM8x IIImllpOB8HIUI H3 D8KeT8 DBMS_OBFUSCATI ­
Otl _TOO !.. KIT. H8DIImeM geCKO.JIbKO Q1YHKuHti-06epTOK, 'ITo6bI c,n;eJI8Th opo­
u;ecc IIIIHllPOB8H I2Ul6oJIee npocThlM Ii rH6RHM. 

" " .•.. B aTOM npl1Mepe Bhl3b1BiWTC$l npou;en;ypa DES3ENCRYPT, BbInOJlHSlIO­

~a.fI llIHCPpoBaHHe no 8JIrOplITMY Triple DES. CeMeiicTBo !:. NCHYIJ I 
BK.1UO'l!leT B ce6a pa.n; .o;pyrnx nponenyp II {11YHKIU'IH. nO~'1Hble cneun­

(llHKI:I.UHH lWTOPblX nplfBe,!l;eHbl B npHJIO.iKeHHH A. 

/- ~a~ r Ha Be6 ca~ Te : Qet_enc_val_'. sql . / 
CREIITE OR R[PLI\CE ::UNCTION get enc val (p ir val IN VARCH/lR2. 

p_ ~ey l N VA~CHAA2) 
RETURN VARCHAR2 

is 
I_erc_val VAnCHAr12 (200), 

[l r G', N 

l _er c_val 
DllMS Ofi FU SCt.TTON TOO l KTT . des3enc ryp t (inpu t stor ing 

key_string 
) , 

=> p i n va l . 

l_e r c_val := HAW I OH I::X (U I L_ HA\Jj' cas t _tc_ ~aw (l_enc_val»); 
llETuml I_enc_va l: 

am; 

MCnOJIh30BaB STY <PYHKIUfIO B npe)1;hl)1;ym;eM npHMepe, nOJIyqHM HCKOMhIii 

pe3YJIhT8T, 

SOL> SET SERVEROUTPUT ON 

SOl> DECLARE 
2> v_enc VARCHAR2 (200); 
3> BEGIN 
4> v_enc : = get_enc_val (' SHHH . . TOP SECRET', . ABCDEFGHIJKLHNOP' ); 
5> DBMS_OUTPUT. put_line ('Encrypted value = . I I v_e nc); 
6> END; 
7> / 

r ncrypted ve'llie = A86f15f)f\6r ' 9246?:-?f\fl5?903 [ Cl\rC730 

PI /SQI procedwe successfully cC Mpl eted . 

KOHeqHO, peaJIhHOe 3HaQeHHe, no.rryQeHHOe B Bamen: cHcTeMe, MO)KeT 6hITh 

,n;pyI'HM BCJIe,n;cTBHe HCIIOJIh30B8HH.H ,n;pyroI'O Ha60pa CllMBOJIOB; aTO OQeHh 

B8:JKHhIn: MOMeHT, K KOTOPOMY MhI em;e BepHeMC.H. ;:I;aHHYIO <PYHKUHIO 

TIIll<PPOBaHHH BhI MO:JKeTe HCnOJIh30B8Th pa3HhIMII cIIoco6aMII ~ ,ll;JI.H BCTaB-
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K ll AaHHhIX B 3aIllllq,pOBaHHhle CTOJlfiu;hl . nepeAaqll 3aIllIHlJpOBaHHhlX )1;aH ­

HhI X B APyrlle npOu;e)1;yphl II q)YHKUIIllll T . n. 

IIpe.>K)1;e qeM )1;Bllr8ThCfl )1;8JIhIlle , rrpOTecT lipyeM Hailly fllYHKUlllO Ha pa::~­

H hlX BXO)1;HhlX 3HaqeHlIflX. B rrepBOM rrpliMepe Mhl 38IllllfppOBhIBaJIll CTpO­

Ky.SHHH . TOP SECRET ». Teneph 38IlIllQlpyeM APyroe 3a8tIeHlle : 

DEC LARE 

v_e r e VARCHAfl2 (2CO) . 

BEGI N 
ver c = get_enc_val ' A DIFFERENT VALU E' ABCD EFG HIJKLMNCY 

DB MS_OJTPUT put_Ii r'e ( 'Encrypted value = II v_enc) , 

EN D: 

I 

"LITO -TO He Ta K . Ha STOT pa3 B03H IIKaeT OililifiKa. 

l.l ECLAH E 

EnflOfl at l i ne 1 

ORA 28232 : inva l id input l enQth foe obf uscation too l ki t 

ORA 06512' at 'SYS l)~r~S_OBFUSCATlON_TOOtKnJFl" line 0 
0I1A- 06812: at 'SYS l.lBMS_OBI-USCAllON_ 100tKl l·· li.ne 216 

OflA-06512 a t ··SCOTT .GET_ =tlC_VA L" , l i ne 10 

ORA 06512: at line ·1 

"LITO 3)1;eCh Henp8BllJIhHO? E)1;llHCTBeHHoe, QTO ll3MeB IIJIOCh, - <'.ITO BXOAHaH 

CTpOKa: B n epBhIH pa3 OHa HMeJIa )1;JIliHy 16 CHMBOJIOB, a Te n eph MhI n epe.D;a­

eM 17. OKa3hlBaeTCfl, )1;JIHHa BXO.D;HOH CTPOKH B npOu;e)1;ype DES3EtlCRYPT 
)1;OJI.>Ka8 fihlTh B TOTIHOCTH Kp8TH8 BOChMH; eCJIH <'.ITO H e TBK, B03HHKaeT lIC­

KJIIO"lIeB lie C KO)1;OM OIllll6Kll ORA-28232. IIPIl ,Il; 8 H B OM TilDe IllmpPOBaHllfl, 

H 3 BeCTHO M RBR 6.rW'lHOe lllU(/JpoeaHue, nporpaMMa 06pafiaThIBaeT .D;aBHhIe 

n ofiJIotIa o ( a 6JIOR COCTOIlT 113 BOChMIl ClIMBOJIOB). EC.7IH )1;JIHHa BXO)1;BOrO 

3BBtIeBHfl Be Kp8THa BOChMH, CTpOR8 )1;OJImB8 fihlTh )1;onOJIHeHB )1;0 STOH 

)1;JIHHhl, R8 R yme r OBopllJIOCh B p83)1;eJIe . ,IlonOJIHeHHe H Cu;enJIeHlIe». BHYT­

p H q,YHRUliH MomHO JIerlW npliBeCTH BXO,ll;HylO CTpOR y R Tpe6yeMorr )1;JIllHe: 

/. iliai1r Ha Ae6 - cai-iTe : get enc va 1 ? sql • / 
CREATE OR REPLAC E ::UNCTION get enc val (p i r val IN VARCHAR2. 

p_ kev IN VAkCHAk2) 

H ETURt~ Vt, RCIIAR2 

IS 
I er e val VARCHAR2 ( 200) 

l_i r _val VAHCHAk2 (200) 
jl EGl N 

1 i r va l RPIID ( p i n val (8 • ROU ND (I [ NGTII Cp in va l ) /8, 0) + 8» 

I er c_val 

l.lBMS_OBI-USCAllON rOOL Kll . des3er c rypt (input_st r i ng 
key_st rj.ng 

) 

l _er c_val := RAWTO HEX (UT L_ RAh cost to ~a ' ... ' (l_enc_val)), 

=> l _i r _va l, 

=> p_key 
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rtm; 

/ 
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EIlIIHCTseHHoe OTJIH'<IHe SToro BaprrflBTfl qlyHKIJ;Hli B TOM, <ITO BXO,n;Ban 

C'rpOKa ,o:orrOJIHfleTCn cnpaBa npo6enaMH.o;o ,D;JIHBbI, KpaTBOH: BoehMll. C DO­

MOID;bIO aTOM CPYBKD;Hli BN MmKeTe aaIIIHQlpoBbIS8Tb CTPOKII JII060H ,ll;JIlfHbl. 

,. " 
~". ' ECJUI BbI HcnoJlb3yeTe naKeT DBMS_CRYPTO B Oracle 109, BaM He Hap;o 

... (~aMUM 8hllHtBHH8flTb Bxolllfoe 3HfltteHHe; .ZJ;ono.tmeHHe oc;y-w;eeTS;ta-
,,',: K 

L 
__ -'J'4:' eTeJl B nHKeTe. ax. yme rO£lopH .. 'lO(:b, B aTOM naKeTl:~ pliellUfpeH Bbl-

60p aJIrOplITMOB llIHcPPOBaHHfI II MeTO,QOB AOnOJIHeHHSI II cnen .. 'leHHSl. 

<DYHKUIUl IIlIHllposaHHH , OIHIC8HH8n B rrpe.n;hI,n;ym;eM paa.n;eJIe, OTJHI"<IHO pa-

60TaeT 8 60JIbIllllHCTBe cllTya:o;:aH:. Ho 3JIOYMbIlIIJIeHHllKil Bee em;e H8 mal' 

srrepe,D;H . O,!l;HH R3 HCIIOJIh3yeMblx HMH HHCTpYMeHTOB ,!l;JUl B3JIOMa (a8abl " 

B8eMOI'O T8K.JKe KpunnWaH,u.JLU3) llpe~Ba3Ba'tleH ~JIfl 113y"tleBllJI 3aI'OJIOBRa 

aallIll<PPOBaBBblX ~aHBblX II ll~eBTIlI:llllRaIlllll aallOJIBllTeJIfl. Bbl MmKeTe 

llPOTllBo~eii:cTBoBaTb STOMY, BCTaBIlB IIepe~ BaTIa~'10M ~aBBblX BeKoe CJIy" 

"tIaHBOe "tIHCJIO , Be llMeIOrn;ee K HHM OTHOllIeBHSI. 3TO "tITO"TO Bpo~e Bamero 

coficTBeHHoro npoCToro mmllpa. HaIIpIiMep, eCJIH peaJIbBble ~aHHhIe npe~" 

CTaBJIeHbl nOCJIe~OBaTeJIhHOcThro 12345678, Bbl MOmeTe npep;BapHTb IiX 

CJIy-qaiiHhlM 3Ha-qeHIIeM, CKameM 6675, IIOJIy'tillB 3Ha-qeHile 667512345678, 
KOTopoe 3aTeM 6y~eT aailHllPPOB8HO . B peaYJIbT8Te 3arOJIOBOK 6y~eT CO):lep " 

maTb ):laaHbIe, OTHOCHI::U;llecn K "IHCJIY 6675, a ae K ):le:acTBllTeJIbHblM ,lJ;8H" 

HhlM. IIpll paCllImpPOBbIBaHllll BaM Ha~o Be aafihlTh y~aJIHTb STy cJIy-qaii" 

HyIO BeJIH-qHHY. 

8Ta CJIyqaiiH8SI IIOCJle,1l;OBaTeJIbHOCTb, BCTaBJUleMaSi nepe,1l; Ha-qa.nOM ~aH" 

HhlX , Ha3b1BaeTCSI aeKmopoM UftUlluaJl.U3allUU (Initialization Vector - IV). 
B naKeTe DBMS_OBFUSCATION_ TOOLKIT BeKTop IiHllUIiaJIIi3aUllIi nepe~aeTca 

n poue,/{ype D[S3 [ NCRYPT B .n;onOJIHIiTeJIbBOM napaMeTpe iv_st riflQ . T. K . BeK­

TOp HHHUHaJIH38D;llH npHcoe~HBSIeTCfl K ~eHCTBHTeJIbHblM ,lJ;8HBblM, ~JIHHy, 

KpaTHYro BOChMIl. ~OJI)KBa HMeTb peaYJIhTllpyrom;an CTPOK8. a Be llCXO,lJ;Ban. 

,1J;aBaiiTe 113MeBIlM HallIY Q>YBRIIHro llIHlPPOBaBIHI TaR, lJTofibl OBa npHBHMa­

JIa STOT napaMeTp II YBeJIIIlJUBaJIa ,il.JIHBY AO 3BalJeRHfl, KpaTRoI'o BOCbMH. 

/- tliaiil' Ija H€ 6-caiir€ Q€l_enc_val_3 sC; l '/ 
CREATE OR REP LACE =UtICTION ge t_enc_val 

p_i r'_val IN VII RCHAR2 , 
p_key Hl VArlC HAR 2, 

Hl VARCHAR2 NJLL 

HL r UHt~ VAliC IIAH 2 

TS 
I _e r e_val VAHCHAH2 ( 200) 
I _j r,_va I VAHCJIAH 2 (200). 
1 i v VIIHCIIIIR7 (700) , 

BEGTN 
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I _i r _va l = RPAD (p_in _val (8. ROU ND ( Lr NGT11 (p_i n_va l ) /8, 0) + 8)) 

I i v ;= RPI\ D (p i v , (8 • ROUtH) ( I EtiGTI I Cp iv) I 8, 0) + 8)), 

l _erc_val := 
DBMS OB FUSCA n ON TOOLKIT , des3e l' c r yp t (inpu t st r ing 

key_st r ing 
j, 

- st r 11'g 

l_er c_val := flAWTOHEX (UTL_flAh cast to raw (l_enc_va1») , 

RETURN l_enc_va l, 
EtW; 

PaCWl-lljlpOBblBaHl-le AaHHblX 

~> 

~ > 

~> 

I i i' va l. 
p_key, 

I jv -

,11;0 CIIX IlOP Mhl TOJIbKO 3fUIlIIfllPOBhlB8JIII ,ll;8HHhle, Terreph ,ll;flBaHTe IlOCMOT­

pIIM, RaI~ pacrrIIIQJPOBaTb IIX Ilpo:o;e,ll;ypoH DES3DECRYPT II rrOJIy"<JIITb IICXO,ll;­

Hoe 3HaqeHIIe . B rrpIIBe.n;eHHOM 6JIORe PL/ SQL a8IIImpPoBhlBfleTcH omlfpbl­
mblu meJ<cn~, a aaTeM pacIIIIIQJPoBhIBaeTcH IlOJIYQeHHoe 3HaQeHIIe. 

DEClAR E 
l_erc_val 
I dec val 

1 key 

tH:GI N 

VAflCHAR2 (2000); 
VIIRCIIIIR2 (/000) 
VARCHAR2 (2000) 

'Clea r Tex t Data' 

' A5CDE =GHIJ KLMNOP ' 

1_81'C val := ge l _el'c_val (I _dee_val, I _key, ' 1234567S'), 
I dec_val 

DBMS_ OB FUSCA nO~j_ TOOLKIT, des3dec r yp t 

(input s t r ing = ) UT I _ R t, \~ cast t o va rcha r l 

keY_5l ' 1ng 
): 

DBMS OJTPUT put_lire (' Decrypted Valu e 
rtw; 
/ 

PeaY31hTaT BhlI'JIfl.n;IIT TaR: 

Decrypted Val ue = s}?21 -x l oa la 

IJL/SQ L procedure success t ul l ,/ CC l"l pl eted , 

( HEXTOflAW (13nc_val) 
) 

Ho rrocToiiTel PacIIIIIQJpOBaHHoe 3HaQeHIIe OmJlU'WemCR OT TOI'O, ROTopoe 

6bI310 3aIIIIIQJPosaHo. r.n;e JRe oIIIII6Ra? 

TIOCMoTpIITe Ha rrapaMeTphl npo:o;e.n;yphl DES3DECRYPT. Bhl nepe.n;a31II eft BeK­

TOp IIHII:O;IIaJIIIa8:O;IIII? TaR KaR seRTop IIBIIUIIaJIII3aUIIII 6hl31 YR8aaB n pII 

aammpposhlBaBIIII, OB .n;OJDKeB 6hlTh TaKJRe YKaa8B II n pII pacIIIIIflmOBblB8 -

HIIII. TIepenIIIIIeM ;:)TOT 6310R, IIcrrOJlb3yn BeKTop IIHII:O;II831IIafl:O;IIII 12345678: 

DEClAR E 
l_er c_val 
I _dec val 

I _key 
BEGI N 

VAflCHAR2 (2000): 
VIIRCIIIIRI ( /000) 
VAflCHAR2 (2000) 

'Clea r Tex t Data' 

A5CDE =GHIJKLMUOP' 
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l ~e r c_val := get_e r c_val (I _dec_val , I_!.(ey, "1?345lr/S "): 
1 dec val 

rJllMS OBFUSCATION TOO l KTT , des3dec rypt 
(input s t r ing => UTI RIIW . cast t o va rcha ' ? 

key sl ' in\J 
iv_s t ring 

); 

=> 1 "ey , 
= ) 1234b6/8 

OBMS_OJTPUT, PlIL_li l'€ (. DecrypLed Value = 
t:: tw: 
I 

IIo.rryqliM O)KH,ll;aeMhlH pe3yJIhTaT : 

Uecrypted Va lue::: Clea r Text Data 

PLjSQL procedu-e successfully ccmpl eLed. 

(HEXTOllAW (I_ene_val ) 
) 

,. " .•. ' ECJlH npu aawlHllpOBblBaHlUl BbI Hr:nOJIhayeTe BPKTOP UHHll;Jlfl JlHa8 -

... UHJl , TO Bhl ,n:OJDKHhI Y K838Tb mom ~e ca.M.btii BeRTop npH pacnHUp-
L_"_~_' -1)':" POBblB8HHH. 

B HeROTopOM CMhI CJIe Be RTOp llHRUHaJI1l3aU;llH BhlcTyrraeT 8 K.aqeCTBe Rmo­
qa IIJIII ero 1:H1CTH , HO OB He MomeT 38MeHHTh C060H K.7IIoq R BI( TaROBoH. IIo­
qeMY? PaccMoTpUM CJIe.l1:yroIIJ:n:ll npuMep. 

lJ t CLAH t 
i_erc_v;)! 
i_dec val 
I _ key 

BEGI N 

VAHCHAH2 
VAHCHAH2 
VAnCHAn2 

(2000); 
(2000) 
(2000) 

"Clsar lex t Oata ", 
- "A5CDE ::GHIJKLMNOP" : 

I_src_ va I : = ge t _e r,c_val {l_dec_ va.!, 1_ I<:ey , " 1 234~6/ 8 " ), 

1 dec_val 
lJHMS_OtlI-LlSCA I LO N_ IOOLKll "des3dec rypt 

(input_st r ing => UTL_nAW cast La va rctla -2 

key_s t ~ i rg 
iv_Slring 

): 

= ) L_l<.ey , 
=) " 1231567X" 

OilMS_OJTPUT put _ l i r e ("Decrypted Value = 

[tm ; 

I 

B peaYJIhTaTe BhI IIOJIHeHR.H nOJIyqllM : 

Dec rypled V3lue -:: Clear T?xt DaLa 

PL/SQL prQcecu -e successful l y cC Mpl eted" 

(HEXTenAW (I_ene_val) 
) , 

JJ:aH H ble 6hlJIll aaIIlH<PPOBaH bl C BeKTopoM HHIIIJ;lIaJIllaaUHH 123 45678, a pac+ 

IIlllQ.lPOSaBhI C BeKTopoM 1234567X. OTJIHq8IO~llMCfl T OJIb K O BOCbMblM CllM ­

BOJIOM. Ha- a8 SToro paCIIlIIQJPOBaHHoe aHa'leHlle OTJIIIQaeTca OT llCXO,ll;HO ­

r o: B BOCbMOH n0311UllH BMeCTO 6YKBhI e IIOHBHJIC.H H eIIeqaTaeMblH CHMBOJI. 
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HeCMOTpa Ba OTJIIFUle rrOJIY"<IeHHOro TeKCTa OT opHrllBaJIa, ero yra,ll;hI Ba­

Bile 06JIer"<laeTCH aa CqeT rrepe60pa aBaqeBIIH BeKTopa llBIlUllaJIIl3aD;llll; 

,n;aHHfUI rrpOIW,ll;yp8 H83hlB8eTC,H a.mwca. MernOOOM zpy60u CUJIbl . B CllJIY TO­

ro, "<ITO BeKTophl llHllUII8JIlla8Ullll 06hl"<lHO ROpO"<le, "<IeM KJIIO"<Ill, T8Roe yr8-

,lI;hIBaBlle a8HMeT BaMBoro MeBhIIIe BpeMeBll . TIoaTOMY He CTOIlT nOJIar8Th­

C,H H8 llcnOJIb30B8.Hlle SToro BeRTopa B K8"<1eCTBe RJIIO"<I8 . 

BeKTOp HHHJ:J;HBJIH38UHH Bcero Jll1Illb H3M eHHeT nru:¢pyeMhlH OT­

KPhlT blii TeKCT BO Mafie)Kfillue nOBTopOB; ON He MOmtlT e.1JymHTh au­

MeHoii: K JllOqy lIIWPPOBBH Hfl. 

WIII<pPOBaHlile AaHHblX nina RAW 

Mhl y./Ke R8C8JIHCb TeMhl HcrrOJIb30B8HH,H ,n;8HHhlX Tllrr8 RAv,'. Terrepb pa36e­

peMCH, RaR IIIllQJpoBaTb ,n;aHHhle TaRoro THna, BOCrrOJIb30B8BIIIHCb TeM 

¢8KTOM, TITO npoue,n;yphl DES3 EN CRYPT H OES3DECRYPT n8ReT8 DBMS_O BFUSCATI ­
ON_TOOLKIT neperpy./KeHhl. 3TO 03H8"<1SeT, "<ITO OHIl cyIIJ;eCTByIOT B HeCROJIb­

RllX BapHSHT8X. K8./K,n;hlH: BapH8HT co,n;epmllT npoue,n;yphl C O,ll;HH8ROBhlM 

Ba60pOM BXO,n;BhlX II8paMeTpOB II B03Bparn;aeMhlM 3Ha"<leHlleM encryp ­
ted_st ri ng IlJIll decrypted_s t r i ng (8 a8BllCliMOCTli OT Toro , a8IIIllqlpoBhlB8e­

Te BbI llJIH paCIIIIIQlpOBhlBaeTe). CYIIJ;eCTBYIOT T8R./Ke BepCIIll 3TllX <PYHR­

D;IIH If npoue,il;YP, ROTophle MorYT p86oT8Tb C ,o:8BHhlMH TIfII8 RAv.'. 3Tll Bep­

Clill MomBO IfCIIOJIbaOBaTh AJBI o6pa6oTKll «ChIPhIX» AaBHhIX, TaKHX RaK 

fiOJIbIIIlle Ofi'heRTbl (LOB). 

PaaYMeeTcH, ,n;aHBhIe IIpll IIIll{PPOBaBllH MomBO npHBeCTli R THny RAv.', KRR 

nOR8a8HO B STOM npllMepe : 

;- iIla i1 r 11 3 Re6 - cai1Te : enc raw,sql ·1 
cnEATE on nEPLACE =UIJCTION enc_ raw 

IS 

p_i r _va] 
p_key 
p_iv 

IN VA fi CllflH2, 
Hl Vll nCHlln2 , 
l N VAHCHAR2 

RETURN VARCHAn2 

l _e r' c_val RAI'i (20C) : 
1 i r va l RA\Jj' (200): 
1 iv RAv~' (i00) : 

5EGIN 
I 1 r _va I 

UTL_n A ~~ . caSL _Lo_ r a'li (RPA D (p_if'_val , 
(8 • ROUND (I ENGTII (p i n val) I 8, C) + 8 
) 

) 
) : 

l _iv " 
UTL RAW cas t to raw (RPAD (p_iv, (8 • ROJtlD (lENGTH (p_i v) ; 8. 0) I 

+ 8))), 
1 ere_val := 

lJIlMS_Otlf-USCA 110N IOOlK!I. des3er crypt (input 
KeY 

=> l_ in_ val , 
=> p_key. 
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H [TU Ht~ Ht,WTOIIEX ( UT1 __ HAW cas t t o raw ( I_enc_ va I » ; 
END : 

/ 

O,1l;HBKO npeofipaaOB8HrIe H3 TIIII8 VARCHAR 2 B TWIT RA\~ TpefiyeT .n;onOJIHIITeJIh­

HhlX aaTpaT, KOTophIe MoryT ;mMeTHO CIiUaUnlb npOIl3BO,!l;IlTeJIbHOCTb. 

B npOBe.n;eHHhlX TeCTax I10IWaaHHaa a.n;eCb BepCHH ,n;JLH THI10B VARCHAR2 II NUM­
BER OR8a8JIaCh npllMepHo HS 50% Me;:vreHHee BepCIIH, pa60T81Orn;eIi c rrpo ­
CThlMH CTpOK8Mll. T. R. nporr;ecc rrHIIPPOBaHllH 8RTIIBHO IIcnOJIh3yeT npouec­

cop, 8 APyrrrx CilCTeM8X peayJIhT8T MomeT aaMeTHO OTJ:mqaThC,a. 0,l1;H8KO 06-

ru;ee rrpaBH.lIO a8K.lIIOQaeTCH B TOM, QT06hI no B03MomHOCTH II3GeraTh MaHll­

nyJIHUI1ll C TllilOM Rt\ ~'. eCJIll H3H8'<1aJIbHO 113BeCTHO, "<ITO BaIlIll ,1I;aHHhIe 

lIMeKYI' CHMBOJIbHblH: TllIl, II BbI IICilOJIb3yeTe TOJIbKO O,u:llH Ha60p CHMBOJIOB. 

MHoronpoxoAHoe WIII<pPOBaHlile 

B STOll rJIaBe (B pa3,1l;eJIe . AJIrOpIfTMbI wmpPOBaHH$I » ) $I Y,iKe ynoMHHaJI 06 

ycosepweHCTBosaHIfIf CTaH,Il;apTa DES 3a C"'IeT daounozo HJIIf mpOUHO?O 

IIIIfQJposaHIfH CO,ll;epiKHMOro, B pe3YJIbTaTe "'Iero If nOHBHJIOCb Ha3BaHHe 

Triple DES HJIH DESa. B Oracle DESa peaJIH3yeTcH B QJYHKUHIf DES3[ N­
CRYPT, KOTOpa$I DO YMO • .'I"'IaHIfIO HcnoJIl,3yeT ,Il;ByXDpOXO,ll;HOe IIIIfQJPOBaaHe. 

O,lJ;H8KO, HCnOJIb3yn HOBb!n n8p8MeTp whicl , Bb! MOmeTe YK838Tb Q:JYHKII;HH 

a8 ae06XO,ll;HMOCTb BbIIIOJIHeHHfl Tpex npOXO,il;OB. 3a8"'1eaHe no YMOJITIBallIO 

(0) COOTBeTcTByeT ,il;ByM npOXO,il;8M, 8 3HB"'IeHlle 1 - TpeM. ECTecTBeHHo, TpH 

IlpOXO,ll;8 06eCrre"'lHB8IOT 60JIbIIIYIO H 8,il;e,iKHOcTb. 

,l1;JIH HCIlOJlb30B8HHH TpeXrrpOXO,ll;HOrO 8JIropHTM8 He06xo.n;HM K·JIIO"'I .n;JIH­

HOIO He MeHbIIle 24 6auT (BMecTo 16 68HT, KOTOPbIMH MbI ,il;OBOJIbCTBOBa­

JIIfCb,ll;O CHX IlOp). 113MeHHM HCXO,ll;HYIO QJYHKUHIO, C TeM "'IT06bI Il03BOJIHTb 

IIOJIb30BaTeJIIO BbI6paTb ROJIH"'IeCTSO IIpOXO,1l;OS: 2 llJIll 3. 

KorAa rneAyeTIIIC11ollb30BaTb 
wlllljlpoBaHlile B ljlopMaTe RAW? 

BO-IlepSbIX, RaK yme rOBOpHJIOCb, II1HQJpOB8HHe B QJopM8Te Ril l',' HCrrOJIb-

3yeTcH ,Il;JIH ,il;aHHbIX THIla BLOB. 

BO-BTOPbIX, IIIHQJPos8aHe S QJopMaTe RAW HCIIO~'Ib3yeTC$I B cJIy"'lae. eCJIll 

B 6a3e ,il;8HHbIX HCIIOJIb3YlOTCfl 6YRBbI Be aHr .'IHHCKOro 8mpaSHTa. EC~'IH 

BbI nOJIb3yeTecb qlYHKD;HOB8JIbHOCTbIO Oracle Globalization Support 
(KoTOpa$I pBHbIIIe H83bIB8 .. 'I8Cb National Language Support - NLS), TO 

IIIIHppOB8HHe B {llOpM8Te RA~~ 06eCIle"'lHT 06pa60TKY TaKHX CHMBOJIOB 6e3 

BbIIIOJIBeBHfl KaKllX-JIll60 ,il;OIIOJIB HTeJIbHbIX onep8UHll (B TI8CTaOCTH, 

npH SKcnopTe II HMnopTe ,1I;BHHbIX) . 3BIIIHqlpoB8HBbIe ,il;BHHbIe MO,iKBO 

6Y,il;eT rrepeMeIll;8Tb II3 O,1l;BOW 683bI ,il;8HBbIX B ,il;pyryIO, He orr8C8HCb IIX 

IlOBpe,iK,il;eBIIH. 
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/ * Illafir Ha Ae6-ea~ Te : get _enc_ va 1_4, sql .. / 
CREATE OR REP LACE ::UNCTION qet _e ne_val 

P i r va l IN VIIRCIIIIR? , 

P keY' TN VIIRCIIIIR?, 
p_iv III VARCHAR2 , 
P wl"i eh IN NUMBER -

HEr UHN VAHCHAH 2 
IS 

l _el'c_val 
1 i r val 
l_iv 

Il [ GI N 

VAflCHAfl2 (200) 
VAHCliAH2 (200) 
VAflCHAfl2 (200) 

C 
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I _i r _va l RPfll) ~p_ i n _val (8, ROU ND (L [ NGTII ~p_ i n _va l ) /8, 0) + 8» 
l_iv = RPAD (p_i v , (8 • ROUN D ( LENGTH (p_iv) / 8, 0) 1 8», 
I er c val , -

DRMS OR FUSCIITTON TOOl KTT _ des:1er c rypt (i~put st r i ng 
key_strinq 
iv st r i l" (] 
which 

l _el'c_val := RAWTOHEX (UTL_ flA~~' cast_ to_r a'",,' (I_enc_va l » , 
RETURN l _enc_val , 

t tW; 

I 

0> 
0> 
0> 
0> 

1 , c val , 
p_key, 
1 '", 
p wh i.ch 

H3Mea eHIfe K OJIIftteCTBa n poxo,/J;oB npIf 3amIf<PPOBbIBaHHH 03Ha'tlaeT TaR)Ke , 

tITO H pacIlJml)poBbIBaHHe ,/J;oJImao 6 bITb Tpexnpoxo,/J;HbIM. IIpH paCIlJIf<PPO­

BbIB8HHH Heo6xo,/J;HMO HBHO YCT8HOBHTb nap8MeTp wh, ch B aaatIeHHe - . 

DECLARE 
I _er c_val 
I _dec vol 
1 keY' 

[l EGT N 

VIIRCl lt, RI ( /000); 
VARCHAR2 (2000) 
VIIRCHIIR2 ( 2000) 

'C leor Text Dato' 
'1I5CDE::GHIJ KLMNDPQRSTUV',o,IXY ' 

I _er e_vol := ge t_ere_vol (I _dee_val. I _keY', 12345578 ' . 1) , 
1 dec val 

DBMS OBFUSCATION_TOOLKIT,des3dec rypt 
= ) U I L_HA\'!. cast t o vo I-eM , 2 

key_st 'i ng 
i v_strinQ 
wtlieh 

): 

= ) L_ kev , 
=) ' 123-15678 ' 

DBMS_OJTPUT, put_l i re 'Decrypted Volue 
EN D: 

I 

( H EXTORA~i (l3nc_val) 
) 

,lJ;JIHHa KJIIOTI8 Terrepb COCT8BJIHeT 2 4 68HT8 - MHHHMyM, Heo6xo,/J;HMbIH 

,/J;JIH BbI IIOJIH eHHH TpexnpOXO,/J;Horo mmllpoB8HHH. 
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MbI H3ytfHJIH COCT8BJIfllOID;He npon;ecca IIIIfCPPOB8HIHI, a Tenepb ~aBatiTe 
IlonpofiyeM COe,1l;IlHllTb IIX Bee BMeCTe II C03,ll;8Tb BallI cofiCTBeHHbIH KOM ­

IIJIeKCHhlH llHCTpYMeHT IIImpPOB8HIHI. H3MeHlIM HaillY CTapYKl .n;o6pylO 
<PYHKIuno gecenc_'121 CJIe.n;yID:W;HM o6paaoM: 

/ * (jIafir Ha Be6 - c<Hi Te: get_enc_val_::i.sql */ 
CHI::A! E OR HI::I'LAC E -UNCllON get_ene_val 

p_i r _val IN VARCHAR2, 
p_key Hl VA RCHAR 2, 
~Uv Hl VA RCHAR 2 tJJLL, 

I N NUMBER : = C 

R ETURt~ VARCHAR2 
IS 

[ ere val VIIRCHAR2 (200) 
i e '3[ VIIRCHAR2 (200) 
Iv VIIRCHAR2 (?OO) , 

BEGT N 
TF P -... 'hi ell C 
TIIrN 

TF I C" NGTII ( p key) < 16 
TH ['"N 

rai s8_apr l i cati on _8 rro r 
(-?OOOl , 
'Key length less tha n l B for t wo-pass sche'fle 
): 

DlIJ JF, 
[LST F p_which = 1 
rllI:N 

I F LENGTII Cp_key) < 24 

I IH:N 
ra tse_applica t ion_ e r ro r 

( - 20002, 
"Key length less t han 24 t or t hree - pass scheTI8 

): 
I::. tll) 11-, 

I::.lS I::. 
ra ise_applicat ion_erro r ( - 20003 

) 
END F ; 

l r eot"rect value ot whicr 
II p_which 
II :1"ius t beOorl 

1 i r val = fll'AD (p_in_val (8. f10U ND ( U: NGltl (p_in_val) /8 , 0) + 8)) 
l_iv = f1 I'AD (p_iv , (8 • f1GUtW (L I::. t/Gl ri (p_iv) I 8, 0) + 8)), 
i_e r e_val := 

DIJM S_OllI-USCA 110N I OOlKll " des3e r e rypt (i n put_st r ing 
key_stri ng 
iv_st r i rg 
which 

0> 
0> 
0> 
0> 

j '" val, 
p_key, 
j _lV, 

p-whiCh 
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l_ere_val := RAWTO HEX (UT L_ RA~~' ea5t_ to_ ~a ' ... ' (l_ene_val» . 
R FTURt~ 1 enc va l, 

END: 

I 
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AH8JIOrWIHYIO fPYHRIl;HIO C03)J;fl)J;HM )J;JHI P8CIIIHQlpOBhIBBHHfl H H830BeM ee 

get_dec_ val. 

j. (JIaii n HJ se6 - eaiiTe: Qet_dee_vol_1. sql ./ 
CREAT E OR REPL,\C E ::UNCTION get dec val ( 

p_i r _va l VAHCHAH2 
p_key VARCHAR2, 
p_1V VAHCHAH2 NULL, 

p_w l' lctl NUMB:::R D 

H ETURt~ VA RCI IAR? 

IS 
l_dee_val 
1_1'1 

fi r GT N 

VARCHAR2 (2000); 
VARCHAR2 (2000): 

TF P 'o'Ih i ch = (] 

TIIrN 
TF I ' NGTII (p_key) < 16 
Tll f N 

rai se_arp I i ca t i on_e rro r 
( - 20001 , 

Etm IF, 
ELSIF p_whleh = 1 
THEN 

I F L:::NGTH (p_key) < 2-1 
THEN 

Key length less t ha r 16 for t>,.10 - paSS scheTle 
); 

raise _appEea l ion_ err 0 r 
(-20002. 

Etm IF , 

ELSE 

'Key lengUl less lil an 24 for lIlree-pass sche1le ' 

). 

raiS€_applieat ion_e r ror ( - 20003 

) 
I:: NO I F; 

l r eerreet value ot whie r 

II p_whieh 
II mus t beOor' 1 

1_1'1 = RPAD (p_iv , (8 • ROUtW (LENGTH Cp_iv) I 8, 0) t 8», 

I _dec val .= 
DBMS OBFUSCATION_TOOLKIT . des3dec rypt 

(input stri ng =) un RI\'.II . cast t o varc r a r 2 
(H I::XIOHAW (p_in_vOl) 

) . 
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k:ey_st r i ng 

lv_slring 

~Ihic l' 

) ; 

fnasCl 4 . WlI1cpposaHLlle III xewVlposClHV1e .QaHHi.JIX 

e ) p_ {ey , 

e > 1 _ lV, 

e ) ,-which 

RdURN f1THIM (1_oec_ val) , 

END: 

I 

06paTHTe BHHMBHHe, 'ITO DP" 3ammpPOBblS8HHH $I ,ll;OnOJIBHJI napaMeTp. 

CO,!l;epmamHH BeKTOp HHHIJ;Ii8.JUf3a:O;HH, n pofie.7I8MII TaR, tITofihI era .u;.lIJIHB 

6h1JlB KpaTHfl BOChMll. IIoc.rre paCIIImpPOBhlS8HHH He06xo;:pIMO Y,ll;8JlHTb 

3TH .u;o6aSJIeHHhle rryCThle CIIMBQJIhl, RBI< Mhl CAeJI8JIII3TO 8 CTpOKe B03spa­

Ta npHse,n;eHHOH SMIIIe <PYHKD;llH. 

HeB03MOlliHO <lHWMIPPOSBTb lI<lHHbIe, yw:e 3HWW}lpOBI:IHHbIe cpe.ner­

BBMH ITaKeTIl 08 MS_OB-USCA l lON_1 OO lKl l . IIpn no.o:06Hoii: nOIThlTKe na­

ReT reHepHpyeT OWH 6 K Y ORA-28233 B CBH3ll: C HeB03MO)KHOCTblO 

ABOHHoro IlImllpoS8HlUI. 

reHepl'lpOBaHl'le KlllO'lelii 

11:3 npl1Se)leBHhlX BE:JllIe paCCYjK,1l;eHHH ,1l;OJI;.f{BO 6bJTb O'tleSII,1l;BO, liTO CaMbIM 

C.718 fibIM MeCTOM llHi<PPOBamtfl flB.71fleTCfl ero KJIIO'tJ • .IJ;.71fl ycrreiliHoH pac ­

IlIH<pPOBKI! a8IlIHq>pOB8E1E1bIX ,D;8BHbIX EleOfiXO,D;IlM KJIIO'tJ (OH B npflMOM 

CMhlCJIe flBJIfleTCs[ ICJlIO'lOJlt K ycnexy), n03TOMY ,D;JISI ofiecne'tJeBHfl fie30n8C­

HOCTH IlIHqJpOBaHHfl Heofixo,ll;HMO C,D;eJI8Tb yra,l'l;bIB8HHe KJIIO'tJa 'tJpe3BbI'tJBii:-

OCHOBbl Wl'lljlpOBaHI'ISI B Oracle9i 

• illmPPoB8HHe MomeT BbIIIOJIHJlTbCfl no aJIrOpHTMY DES H.JIH DES3 

(Triple DESL nplI'tJeM DES3 JlB)IJleTCfl npe,ll;no'tJTHTeJIbH bIM . 

• IlhuppoB8HHe DES3 MomeT fibITb ,I'l;ByX - HJIll TpeXnpOXO,ll;HbIM. TIo 

YMO.TI'tJaHHlO nCnOJIb3YlOTCfl ,D;Ba npOXO,l'l;8. 

• ,n;JIHHB IlI:mppyeMoH CTPOKH ,I'l;OJImH8 fibITb KpBTH8 BOCbMH. 

• KJIIO'tJ, HCnOJIb3yeMbIll J];JIfl 38IlImpPoBbIB8HlIfl, ,ll;OJI.iKeH lICnOJ[b30 -

B8TbCflII IIpll pacIlI:mpPoBbIB8HHH. 

• .IJ;JIHH8 KJIIO'tJ8 ,I'l;OJUKH8 fibITb He MeHbme 16 ;:vm DES II J];By xnpoxo,D;­

Horo DES3, II Be MeHbme 24 ,I'l;.71fl TpeXnpOXO,l'l;BOrO DES3. 

• ,n;JIJI YCIIJIeHlIfl 38IIl;.HTbI ,ll;8HHbIX B03MomHO IICrrOJIb30B8HIIe BeKTopa 

llHII~1I8JI1l3a~1I1I ECJIII BeKTOp IIHllU1l8JIH38UlIli lICrrOJIb30B8H rrpII 

aammpPoBbIB8HIUI, ero TaK.iKe HeofixoJ];lIMO YKa38Tb npll P8CIlIll<PPO­

BbIBaHIIH. 

• Ta R RBR BeKTop H ElHUHBJIH3aIl IiH npHcoe,l'l;HHfleTCfl B H8 l 18JIO BXO,n;­

Boro 3H8l leHHfl, ,n;;UIH8 n OJIyqeHHOH Ofi'be,l'l;IIHeBHOH CTPOKH ,D;O.71.iKB8 

fibITb Rp8TH 8 BOCbMH. 
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HO CJIO.mHhI M . B paCCMOTpeHHhlX paHee IIpHMepax HCIlOJIh30B8JICH 1 6-6aH T­

HhIH K,JIIO"lI ,o:JIH ,o:BYXIIPOXOAHoro IIIH<PPOB8HIUI DES3 R 24 - 6aHTHhlH Kmo"ll 

AJIH TpeXIlpOXOAHoro IIIR<PPOB8Hlln DES3. 

IIpR BhI 60pe KJIIOQa IIIIH1)pOB8HH.H IlOMHilTe 0 ABYX BamHhlX MOMeHT8X: 

• qeM AJIIIHHee RJIIOq, TeM CJIO:tKHee ero yr8,!:{aTb. )l;syxnpOXO,!:{Hbla MeTO,!:{ 

,o:OIlYCKaeT I1CIIOJIb30B8HIIe KJIIO"lI a I13 128 6I1T , 8 TpeXIlpOXOAHhI H - I13 

192 GHT. CJIe,o:yeT BbI6HP8Tb H8H6oJIee ,n:JIHHHblH I13 B03MomHbI X KJIIO­

Qea. 

• RJrlOq ,n:OJImeH 6b1Tb He TOJIbKO ,n:JIIIHHblM, OH He ,n:OJrmeH COOTBeTCTBO ­

BaTh HilKaKOMY IIIa6JIOHY, KOTOPhlU: 6hlJIO 6b! JIerRO yra,n:aTb . HarrpHMep, 

p8Hee B IlpliMepe n I1CIlOJIb30B8JI B K8tfeCTBe KJIIOtf8 ITOC.7Ie,o:OBaTeJIhROCTb 

Ullq)P BO BrrOJIHe npe,o:CKa.3yeMoM IIopn,n:Re - 1234 567890 123456 . 3TO ReAO­

rrYCTilMO. 3H8"<IeRile a2H8s7X4 0Ys83 4 6yp2 rop83,ll;O 60Jree y,o:8YIBO. 

Lilcn0I1b30BaH"e DES3GETKEY 

B rraReT DB MS_OBFl.SCATION_ TOOLKIT BRJIIOtIeB8 f!>YHRUiln DES3GETKEY (8 TaRme 

IlpOUe,n:ypa, nplitIeM 068 q,OPM8T8 neperpymeBbI C HeCROJIbRilMil TIIn8.MII 

,n:8HHhlX) , ROTop8a II03BOJIReT creHepHpoBaTh KpiliiTorpaq,HtIeCKil ,o:OIlyC­

TIIMblH KJIlOtI. cDYHKURH AJIR reHepilpOBaHHfl CJIyqaHHOrO 3HaYIeHRH, KOTO­

poe MO:ifi.eT 6b1Tb I1CIlOJIb30B8HO B KaqeCTBe KJIIO"<I8, Heo6xo,ll;I1MO IIepe,n:aTb 

3H8YIeHHe ,n:JIfl IIHIIUH8JIR3aUilH • .... 
.•.. IIIlKeT OBMS_CRYPTO . lJ;OCTynHbIH B Oracle 109. (!Oll;epamT qlYHKumo 

., Gc I HANlJOM8Y I I:: S, KOTopasr MO)KeT HCnOJJb30B8TbCsr lJ;JlSI ¢OpM BpoBa -.... "!-. • 
,--_'-I~'4: HBfl KpnllTorp8(IJH'Ieclo:l: CJlY'IUHHblX KJllOIjeH. 

<llYHKU lifl BbI3b!B8eTCfl CJIe,ll;yIOIIJ;I1M 06P830M: 

1 ret := DB MS_OBFJSCATION TOOLKIT,des3getkey ( 
seeCst rirrg => 'I _seed 

) . 

3BatIeBRe nepeMeBaOH l_seed - c.7IYYIaHB8fl CTPOK8 ,ll;JItIBOH 80 CIIMBOJIOB 

(60.nee ,I1;JIIIBHOe 3HaYIeHile 6Y,ll;eT npIlHflTO. BO llCIlOJIh30B8Bb! 6Y,ll;YT TOJIbRO 

80 CIIMBOJIOB). B03Bpar::u;aeMoe 3HaqeHR e RMeeT THIl VARCHAR2 II 3aIlIlChlBaeT­

cn B nepeMessyIO 1_ r e t " )lJIHH8 B8 TlaJIhHOrO 3BaqemIfl ,I1;Onma8 6bJTh paBH8 

80 CIIMBOJI8M, nO:3TOMY ,ll;JIn reHepRpOB8HIIfl 3BaqeBHfl I1cnOJIh3yeM npo­

CTOH 8JIrOpilTM. (IIOMHIITe , "<ITO ceii"'lac Mb! reHepIlpyeM He KJIIO'I, a TOJIhRO 

3HaqeBRe AJIH I1BIIUIIaJIH3aUHH re BepaTopa c.rrytIallHbIX qHCeJI . BOJIee rro,n:­

p06ao aTO 06cym.l!:aeTC,H B rJIaBe 7 .) 

l_seed varchar2(2000) 
" 1234567$90" I I 
" 1234557890" I I 
"1 23 4567890" 11 
"1 234557890' 11 
" 1 ?3 4587fHlO" I I 
"1234567890" 11 
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. 12:l 4:::fl7B90' I I 

. 1234537890' 

<DYHI<D;Hfl DES3GETKEY B03Bpa:r.u:aeT 3H8Tlemie B ~BOHtIHOM Q10pMBTe, KOTO­

poe, BepoRTHo, ,ll;o.n.il\.HO 6WTh rrpeo6paaOB8HO K npHrO,ll;HOMy .zvm ynoTpe6-
.lIeBl-UI THIIy 1l8HHhlX (H8 rrpilMep, VARCHAR 2), TaR "<ITO.H Mory H3MeHITTh 803-

spam;aeMhlll: RJIIOtJ CJIe,n;YlOIIU1M 06pa30M: 

I _ re t = ra'll t or ex ( ut l _ ra'" cast _t o_ral .. CI _ re t )); 

Kmoq n peo6paayeTcfl B 3 H 8qeHHe TIIIIa RAvl , a 38TeM B IIIecTH8A:o;aTepHQaOe 

3H3't1eHIle. Ern;e Ollil H napaMeTp - whic1 - IIC n OJIb3yeTcfl AJUI YK83aHIffl TO­

ro, ,il;B8 IIJIII TpII n pOXO,1J;8 6YAeT n:CDOJIh30B8Tbcn npIi IIIIIQ)POB3HHII. 

Co6paB Bee BOe,1l;HHO, IIOJIyqrrM T3KYro q,YHKIJ;IIKl reHeprrpOB8HIIH KJIIOQa . 

/ - illClI1J II i:! tJ e 6-ca~ l e : g8l_key_ ' sq l . j 
1 CREAT: on REP LACE FJfjCTI O~l \J et _key 
2 
3 

1 
5 

7 
g 

9 
1() 

11 

12 

13 
14 

10 

1fl 
17 
1 g 
19 

20 
21 

22 

p_seed 

r _wh i cr 

HI:: I UktJ 

18 
1 seed 
1 ee t -

VARCHAR2 

~WMli [ R 

VAHCliAH2 

VIIRCIIIIR2 

VAkCHAH2 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

0 

(80) : 
(20CO): 

1234557890' 
123 4::;5(890' 

, 123'1557890' 
, 1234557890' 

123 4::;5 (890' 
1234557890 . 

1234557890' 

123 4:::6 (890' 

B[ GTN 

1 seed ;:0 RPIID (p seed. 80) ; 
1 re t 

DI1MS_OfF USCIITTON_ TOO l KTT. cesJge t key (seec_st ri n(; 
which 

1 ret 

) ; 

RA~iTOHEX ( UTL_RAW cas t t o r aw (I_ret», 
23 RETURN 1 ret : 

24· END; 

Ba)KHhIe SJIeMeHThI KO,!l;a ¢YHKUHH IIOHCHeHhI 8 Ta6JIIiue: 

CTpOIm OnH(~aHHe 

;:0 ) l _seec 
0:; ) p which 

2 9 Qpe3Bbl'IaHHO BalliHblM napl:lM eTpoM JlBJIJleTCJI 3Ha'IeHHe, HHMUHI:l."IM3H­

pylO:w;ee nOC."Ie,l:lOBaTeJIbHOCTb CJIY'IaHHblX 'IMce.'l, KOTOPoe no YMOJI'Ia ­

HHlO pftBHO BOCbM IIKPflTHO nOBTopeHHOH ( ,I:I ;Jsr 06Pfl30B8HMJI 80- 6ftHTHOH 

CTpOKII) CTpOKe 123'156789C . EeTeeT BeHHo, aTO HeHa,l:lelliHO, TaK 'IT O He ­

TIOJIb:'1YHT e B M flCTO 3Toro 3Hf}tleHMJI npOlI3BOJIbHYJO 80-6allTHYJO CTPOKO­

B y lO KOHCTftHTY. BOJIee ,n:JIIIHHble CTPOKM He y JIytllllftT ., C;Jy t WHHOCTb ,t , 

TaK RaK HcnO."Ib30B a HhI 6y,n:YT TOJlbRO nepBhle 80 CHM B OJIOB . 
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CTPOI{)I OnllC8HJle 

10 ITo yMOJI~[aHIUO npe.n;nO)]fJraeTf:SI, <[T O 6 y .n;eT f:reHepMpOBIlH KJIIO~[ DES:~ 

.n;JISI ,QB y xnpOXO,QHOrO IIIHq:,POB8HMSI, T. e. napaMeTp wrieh YCTaHOBJIeH 

B O. ,ll;JISI TpexnpOXO,QHoro IIIHq:,pOBaHMSI Heofixo,QHMO YCT8HOBMTh ,Qas­

HbtH na p UMe Tp B aHa~[eHHe 1. 

17 HaqaJlhHOe 3HaqeHHe ,QOJI1KHO MMeTh ,QJIMHY 80 6ai-iT. EcJIM nOJIh30Ba ­

Te;lh npe,QOCT8B.'lHeT fioJIee KOPOTKoe 3H 1P I eHHe, T O (PYHKUHH npHM eT ero 

M ,QonOJ1HMT ,QO 80 6aii:T, BMeCTO Toro qT06bt reHepMpOBa Th OlliMOKY. 

18 <llY HKUHSI D:::S3GETKEY B03Bpaw:aeT 3H8qeHHe T Hna VAnCHAn2 . 

22 B03B p aW:lleMOe 3Ha~[eHHe MMeeT THn VIIRCIlIIRi, HO r:o ,Qep1KMT MH01KecTBO 

ynpaBJIHIOW:HX CMMBOJIOB. IIpeofip8ayeM ero CHaqaJIa K THny ,QaHHhlx 

RAW, a 3UT e M - K IIIecT Hu.n;UH'te pll'lHoMY 3lHl'leHlUO. 

3Ta (pYHKII;rr,a nprr RRm,ll;OM Bhl30Be 6Y,ll;eT B03Bparn;aTh K prrnTorpaqHf"'lecKll 

CJIY"'laHHoe 3Ha"'leHIfe . .1laBaHTe nocMoTprrM, RaK 3TO pa60TaeT: 

fl f GT N 
DflMS OJTPUT put l i r e 
DflMS_OJTPUT put l i r e 
DBMS_OJTPUT put_l i r e 
DBMS_OJTPUT put_li r e 
DBMS_OJTPUT put_l i r e 

[tw ; 

Pe3YJIhTaT 6Y,ll;eT TRImM: 

Key=' I I get_key), 
Key=' I I ge t _key) , 

'Kev=' I I Qet_kev), 
'Kev=' I I Qet_kev), 
'Kev=' I I Qet_kev), 

Key=4992D7CCC6 59128F11D7EC6 12E7 28C02 
Key=4D 567806 10E3E82EB6B7868390C1DB 13 
Key=<1 DC 1 FSOA3 FE1 FC266A657CE2A 11 E25C9 
Key= 11176 8t:CC7E6 FOC5DF!lD5[J9[]OC 145C9!1 
Key=75 FE 1739~B82C9 =C578C41B26 E 22 C[JC7 

06p8TllTe BH llM8H Ife, "'ITO reHeprrpyeMhlH K JHO"'l K 8m,ll;hlH p8a 6Y,ll;eT P83-

B bIM , HeCMOTpn B a TO, "'ITO H a"'laJIbHOe 3Ha "'leB ile nOCJIe,ll;OBaTe JIh B OCTI1 CJIy ­

q a H B bIX Ql1ceJI B e I13M e H IITcn. TI03TOM Y KOr,ll;a BbI 3aIIYCTilTe QJYBKU I1IO, 

peaJIhB Oe B03Bpa rn;eBBoe 3HBTleHile MomeT 6hlTh ,ll;pyrI1M; MomBO CQl1T8Th 

ero CJIY"'l8HHbIM. 

IiIcnOllb30BaH"e K11IO'la B w"(jlpOBaH"" 

llCnOJIh3Y,a TOJIhK O QTO C03,ll;8H H ylO QJYH KII;rrlO, MomHO ,ll;OCTaTO"'lH O XOPOIIIO 

aRIIIllQJPoB8Th ceKpeTHhle ,ll;8HHbIe. PRCCMOTPIIM npOCTOH npllMep: 

l)ECLAHE 
l _key 
l _el'c 

5EGIN 

VAHCIIAH2 (80); 
VAnCHAn2 (2COO), 

l _key = gel_key : 
l_er c : = get_ene_val ( lnpu t Value' l_key), 
l)IJMS OU II'UI pu t _li r e ("Key = Il l _key I I ::ncryp t ed Va ll e 

EtHJ ; 

/ 
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Cl>opMl'lpOBaHl'le KmO'le~ 
B 60nee paHHI'IX BepCI'IIIX Oracle 

Ie CO:lKaJIeHIHO, QJYBKIUlfl O:::S3GETKEY He,!l;OcTynH8 B Bepeml Oracle8i. BaM 

npIf,!l;eTCfl C03,ll;aTb cofiCTBeHH bIH reaepaTop CJIyqaHHbIX CTPOK ,Il;JIfl DOJIY­

tJeRHfl IIO,il;XO,il;rrw:ero KJIIOtJa. 3Aeeb rrpIIrO,lJ;flTCfl BRUHl 3Ha a fIR 0 r eHepa­

n;HII CJIYTIarrH bIX CTPOK (eM. r JI8By 7).llT8K, B paHHHX BepCIUIX MO.>KBO 

C03lVlTh CBOIO co6CTBeHHYlO fPYHKUHIQ Get _ {ey CJIe,ll;yroru:IIM 06pa30M: 

1 CR EAT:: on REPLACE FJ~j CTIml gel_key 
2 H[ IUHN VAHC IIAH2 
3 IS 
1 I - eel VAflCHAfl2 (200) : 
0 Il r GTN 
6 I cot - DBMS_ RANDOr~ STf1HlG ex' ") : 
7 I co t - RAWTOHEX (UTL_ flAW cast to row (i_ret), 
8 RrTURN re t ; 
g- END: 

B CTpOKe 6 reaepHpyeTcH CJIy"tf8HH8fl CTPOK8 IIetJ8THhlX CHMBOJIOB ,lVIII ­

BOH 24 6aiiTa. B CTpOKe 7 OHa IIPllBO,ll;llTCH K 3Ha-qeHIHO THU8 RAW , a 38 -
TeM npeofipa3yeTC5I B meCTHa,1J;IIaTepHt.{Hoe 3Hat.{eHHe, KaR 3TO fibIJIO 

C,1J;eJIaHO B IIpHMepe ,1J;JI5I Oracle9i. HaKOHeD;, CTpOKa B03Bparn;aeTC5I ,1J;JI5I 

HCIIOJIb30B8HH5I B K8QeCTBe KJIIOQa. 

<1JYHRIIH5I pafiOT aeT , ao creHepHpOBaHHa5I CTpOKa He,1J;OCTaTOt.{HO npOH3-

BOJIbHa C KpHIITOrpaQ:lHtIeCKOH: TOtlKH 3peHH5I. O,1J;H8KO C yqeTOM Toro, 

QTO paHHHe BepCHH Oracle He npe,1J;OCT8B.1I5IIOT Cpe,1J;CTBa QlOpMapOBaHH5I 

RJlIOtI€H, e,1J;HHCTBeHHOH aJIbTepH8TIIBOH HaIIIeH Q1YHRD;IIII $IBJIHeTC$I 3a ­

,1J;aHHe RJIIO"'Ia BpYQHYIO, "'ITO HeB03MomHO B peaJIbHOH m1I3HII. T aR t{TO 

npe,1J;JIOmeHHbIH no,1J;xo,1J; HBJIaeTCH e,1J;HHcTBeHHo B03MomHbIM, HO lIOJIb-

30BaTbC$I lIM CJIe.n;yeT C OCTopomH OCTbIO. 

Pe3YJIbTaT pa60TbI Q:lyaKIIHII: 

Key = 3DA5335923D78<1F21BOC27B6 1196D1AD Enc rypted Va l ue 

075A5703A715D0393<1B56F7500C 1DCB1 

Ten epb pacmmppyeM 3amlIQ:lpOBaHHoe 3HaqeHHe D pH IIOMOD.J;II To r o me 
KJIIOtJa. 

l)ECLAHE 
l _key 

I _er e 
I _dec 

BEGIN 

VAnCHArl2 (8C) 
VAHCIIAH? (?GOCJ) 
VAHCIIAH2 (2GOCJ) ; 

. 30A53359 230781 F2 1 BOC27B51495D 1 AD' 

. C,7fiA57G3A 7 451)GJ9J41l56F7 SOnG1 DCI14 . 

I dec : = get dec val (I ene, I key) , 
DBMS OJTPUT put_l i r e (' Decrypted Value I I 1 cec) 

EN D: 

I 
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Decrypted Va l ue = Inp l t Value 

HCnOJIb3Yfl <PYHKD;HH geC key. gec enc_va l H geC dec_val M bI M Q)KeM C03-

,lJ; aTb IIOJIHYIO cHcTeMY mH<PPOBaH Hfl. 0 tIeM 6 Y,IJ;eT p a cc Ra38Ho B CJIeAYIO­

ru;eM pa3,ll;eJIe . 

Wa-1(ppOBaHlile Ha npaKTIIIKe 

EaR HaM H CIIOJIb30BaTb TOJIbRO tITO IIOJIY"<IeHHbIe 3HaHHH 0 IIIHQJpOBaH HH 

B peaJIbHOll :lKH3HH? ,llaBaHTe paCCMOTpHM Ta6JIHO;;Y ACCOl.,NTS . 

SOL> DESC accounts 
Name Type 

ACCOUNI NO 
BAIANC[ 
ACCOUNT NAM F 

NOI NULL NUMtll::H 

NUMlll:R 

VARCIIA R?(?OO) 

51 XOtIY aaru;HTHTb ,ll;aH HbIe, a aIIIHfppOBaB CTOJI6D;bI BALANCE H ACCOUNT_NAME. 
EaR H yme He pa3 IIOBTOPH JI, HaH6o~'1ee B8)KHbIM 3JIeMeHTOM IIIHQJPOB8HHH 

HBJlHeTCH KJIKl "<l , H K ero BbI 60PY CJIe,ll;yeT n O,ll;xo,lJ;HTb cepbe3Ho . 51 Mory cre ­

HepHpoBaTb KJIKl"<l, HCIIOJIb30BaTb ero ,lJ;JIH IIIHI:}JpOBaHHH 3HaqeHHH CTOJI6-

D;a, aaTeM coxpaH HTb r,lJ;e -HH6Y,ll;b R JIIO"<I H 3aIIIH<pPOBaH Hoe 3 B aqeH He AJIH 

n OCJIe,lJ;YIOru;ero H3BJIe tIemUl. KaK HMeH HO fl ,ll;OJI)Kea Aen:CTBOBaTb ? ECTb 

H eCR OJIbKO BapH3aTOB . 

MO:lKHO onpeAeJIHTb n peACTaB.neHHe AJIH Ta6JIH U bI CJIeAYIOru;HM 06pa30M : 

1. .IJ;06UBHTb B T u6JIHUY CTOJI6D;bI ENC_BALANCE H ENCACCOUNT_NAME AJ[fl xp a ­

HeHHH aaIIIIH\lpOB3HH bIX 3 HaqeHHH COOTBeTcT BylOru;HX CTOJI6 u OB. 

2 . .IJ;OGUBHTb eru;e O,ll;HH cToJI6e u - ENC_KEY, AJIH xpaHeHHH KJIIO"<Ia, Hcn OJl b-

30BaHHoro ,lJ;JIH IIIH QJpoBaHHH. 

3. C0 3,ll; aTb npe,lJ;CT3 BJIeHHe \f1ttACCOU ~ns : 

CR EAT e: OR REPLAC E VIEW vw accourt s 
AS 

I 

SELECT acccunt rc 
enC_balance AS balance 
er.c_accOlnt name AS accou nt name 

-HOM accounts 

4. C03,ll; UT b TpHrrepbI INSTEAD OF ,lJ;JIfl o6pa 6oTKH (npH H eo6xo,lJ;HMOCTH) o a e ­

paD;HH 06HOBJIeHH fl H BCTaBRH ,ll;a HHbIx B Ta6JIHD;Y. 

5. C03AaTb IIy6JIH"<IHbI ll CHB OHHM ACCOUNTS AJIH npeACTaBJIe B Hfl VICACCOUNTS. 

6. B bI ,ll;aTb Bce npHBHJIerHH Ha VW_ACCOUNTS H OT03BaTb Bce npHBHJIerHH Ha 

ACCOuNTS. 

B pe3Y.1JbT8Te nOAo 6HbI X M8HHnyJIH D;Hll BJIaAeJIeD; cxeMbI, a T8 K.me JIKl6bl e 

n OJIb30BaTeJIH. HMelOIIJ;H e npHMbIe npHBHJIerHH H a Ta6JIHUY ACCOUNTS, 6y-
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,liST Bll.n:eTb HeaUIlIllCPpoBUHHhle 3HU-qeHIUI. BCeMme OCT8JIhHbIM IIOJIh30Ba­

TeJUIM 6y.u;YT ,il;OCTYUHbI TOJIbKO a8IIIII<PPOB8HHhIe 3HaQeHIUI. 

MamBO aaIlI[f(llpOBaTb C8MII CTOJI6u;hl II IIcrrOJlb30BaTb rrpe,n;cTUBJIeHIIe ,ll;JIfl 

oTo6pameHIUI paCIlIll<PPOB8HHhIX ,n;aHHhlX , TO eCTb nOCTyIIIITh CJIe.n;yroID;I1M 

06puaOM: 

1. .IJ;OGUBIITb cToJI6eu EN G_ KEY tpm xpaHeHIUI K·JlIoqa ,1l;JIH A8HHOll CTpOKli. 

2. COXPUHllTh 8 cToJI6uax G/u\NCE Ii ACCO UNT _NIIME COOTBeTcTBylOIIJ;I1e 38-
IlIII<PPOBaHHble 3HUQeHIiH. 

3. C03,ll;8Tb npe,ll;CTaBJIeHile V1tU\CCOU NTS: 

CREAT: OR REP LACE VIEW vw_accour ts 
AS 

! 

SELECT account nc. 
Q€t_dec_val (balance , erC _k€ ';') AS ba l once. 
ge t_dee_val (e rc_aCCo l nt_name , ene_key) AS 8cccunt_r an€ 

=-nOM accounts 

4. Teneph Ta6JIIiUU 6y.n;eT co.n;epacaTb 3amfHPPoBuHHhle 3Ha'l!eHHH. U rrpe.n;­

CTaBJIeHIie - He3amHlPPOBaHHble. npHBIiJIerIiH Ha KOTopble MOacHO Bbl ­

.n;aTb COOTBeTCTBYlOIIJ;HM nOJIb30BaTeJIHM. 

5. C03,ll;aTb TpHrrephl Ha Ta6JIIiUY ,ll;JIH rrpeo6pa30BaHHH OTKphlThl X 3Ha'l!e-

HHH B 3amIiQJPoBaHHhle nepe,ll; IiX BCTasKoH IiJIIi 06HOBJIeHIieM. 

IIpeHMyw;ecTBoM 3Toro rro.n;xo.n;a HBJIHeTCH OTCYTCTBHe Heo6xo,ll;IiMOCTH B Ii3-

MeHeHHH caMoH Ta6JIHUbI. 

MomHo Xp8HIiTb KJllO'l!H OT,ll;eJIbHO OT T86JIIiUhl. 068 onIicaHHhlX Bhlme no,ll; ­

xO,ll;a IiMelOT cepbe3HhlH He.n;ocT8TOK - rUllO'l! xpaHHTcH B Ta6JIHue . If JIlO-

60H. KTO HMeeT .n;OCTyn Ha Bbl60PKY ,ll;aHHbIX H3 Ta6JIHUbl. CMomeT yBIiiJ:eTb 

KJIlO'l! Ii pacmmpPoB8Tb 3Ha'l!eHHH. Pa3YMHee xpaHIiTb KJIlO'l!H BHe HCXO.n; ­

HOH T86JIHD;hl, nocTynaH C~'Ie,ll;ylOW;HM o6pa30M: 

1. C03iJ:8Tb T86JIIiUY ACCOU~n_K EYS , cO,ll;epmaw;ylO Bcero ,ll;Ba cToJI6ua: 

ACCOl:NT_NO , KOTOPhlH cooTBeTcTByeT ACCOU NT_flO 38nHCH T86JIHD;hl AC ­
COUNTS. 

ENC_K EY - KJllO'l!, HCrrOJIb3yeMhlH ,ll;JIH mmppoB8HHH 3Ha'l!eHIiH. 

2. C,ll;eJIaTb TaK, 'l!To6hl B peaJIbHOH Ta6~'IHUe ACCO lNTS co.n;epmaJIIiCb He OT­

KPblThle, a 3amm:PPOBUHHhle 3H8'l!eHHH. 

3. C03iJ:8Tb TpIirrephl ,ll;JIH Ta6JIIiUbl ACCOUNTS. TpIirrep AFTER INSERT reHe­

pIipyeT KJIlO'l!, HcnOJIb3yeT ero ,ll;JIH mHlPPOBaHHH peaJIbHOro 3H8'l!eHHH, 

npe,ll;OCTaBJIeHHOrO rrOJIb30BaTeJIeM, 3aMeHHeT peaJIbHOe 3Ha'l!eHHe Ha 

3aillIiQJPoBaHHoe nepe.n; coxpaHeH HeM II 3aTeM coxpaHfleT KJIlO'l! B Ta6 · 

RH[le ACCOUNT KEYS . 

4. C03iJ:8Tb npe,ll;CTaBJIeHHe ,ll;JI$I oTo6pameHIi$l paCillIllPPOSaHHhlx ,ll;aHHhlX, 

COeiJ:HHIiB ,ll;Be Ta6JIIiuhl. 
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XpaHeHl'le KllIO"Ieail 

XpaHeHlle K.lIIO'£leH - STO H81160JIee OTseTCTseHH8R '£l8CTh mmpPos8HllR. 

If eC~'111 He opr8HII30s8Th ero .n;OJImHhIM 06paaoM, TO seCb CMhlCJI mllQ>posa­

H Ila RaK aar:o;llThI ,n;8HHhlX MomeT 6hlTh yTepRH. Cyr:o;eCTsyeT MHomeCTBO 

BapIlRHTOB xpaHeHIIH: 

Ta6.7Wlfbl 6aabl aalilibtX 

STOT no,n;xo,n; , IICnOJIh30BaBBbIll B TOJIhKO '£lTO P8CCMOTpeHBOM npllMepe , 

H8ll60 JIee y,n;06eB ,n;JIfl p860TbI C RJIIO<.J8Mll. O,n;BRKO y B e r o eCTb cepbea­

HbIll He,n;OCT8TOK: He cymecTsyeT cnoc06a a arn;IlTbI OT a,n;MllHIICTpaTopa 

6aabI ,n;aHHbIX, KOTOPbIH llMeeT n pasa ,n;OCTyna K JII060H Ta6JIllue. 

tPaUJL onepalfu01uwu cucme.iltbl 

~allJI MomeT coa,n;a S8ThCH KJIlleHTCKIIM npoueCCOM so speMH llCnOJIHe­

Hll5I C nOMOrn;blO SCTpoeHBoro n8Ke Ta UTLJLE llJIll SBemHllX T86 JIllU , 

a a8TeM - llCnOJIb30SaThC5I ,n;JI5I pacmllQ>posKll. IIocJIe C<.JllThlS8Hllfl 

qJaHJI MomeT 6hlTb YBll<.JTomeH. STOT cnoc06 06eCne'£lIISaeT 60JIee nOJI ­

BylO 38rn;HTy OT Bcex nOJIb30 B8TeJIell, BKJIIO<.J8n II a,n;MllBHCTpaTopa 6a ­

abI ,il;aHBbIX. 

ilOJtb30aameJLbC}(UU 660iJ 

IIo~'1haoBRTe~'1b rrpe,n;OCTRSJIHeT Q)YBRUIIII KJIKl'£l ,n;JIH .n;emmpposaB llH BO 

BpeMH I1CIIOJIBeBHH. 3TO BaH60JIee B a,n;eJKBbl ll, B O II HaIlMeBee IIpaK­

TII'£lHbIll c noc06 lla Bcex Tpex . Ero He,n;OCT8TOR B TOM, 'ITO rr OJIh30S 8TeJIh 

MomeT aa6bITh K~'1IO<.J, B peaYJIbTaTe <.Jero 38mH<PPOBaHHbIe ,n;aHHbIe He 

y,n;aCTCfl pacmHq)pOB8Tb HHKor,n;a. 

WIo1<flpoBaHlo1e B Oracle 109 
Ha'lIlH8n C sepCIIII Oracle 109 Release 1 Oracle rrpe,n;JIaraeT ,il;JIH rrO,il;.n;epjK ­

Rll mHCPpoB8BHfl naReT OBMS_CRYPTO. B STOM paa,il;eJIe 6y,n;eT p8CCRaaaHO 0 re­

Bep"pOBaH"" KJIlOtIellll mHq)pOB8BHll ,n;aBHbIX cpe,n;CTsaMll HOBoro rraReTR. 

O,n;HaKO CBa'laJIa rror OBopilM 06 OTJIII'£lIIHX DGMS_CRYPTO II DGMS_OGrUSCATION _ 
TOOLKIT. 

IIaKeT OBMS_OBFUSCATION_TOOLKIT TaKme ,n;ocTyrreH S Oracle 109, BO K oprro­

paUIIH Oracle peK OMeH,n;yeT rrOJIbaOSaThCH HOShIM rr aReTOM, TaR KaR B03-

MOjKHOCTil CTaporo Ha ero q,OBe OR83bIBalOTCH OrpaB ll'£leHHhlMII. 

Pa31ll'l"ll'lSl Me>KAY DBMS_CRYPTO 
1'1 DBMS OBFUSCATION TOOLKIT - -

Cyr:o;eCTByeT pn,n; BajKHhlX OTJIII'£lIIH OGMS_CRYPTO OT OGMS_OGFUSCATI ON_ TO OLKIT: 

CmalliJapm AES 

A.rrropIlTMhl DES II DES3 yme yCTapeB81OT, II MHOI'I1e opraHII3aUIIII yme 

IIepemJIll Ha 60JIee Ha,il;emHhIH a JIrOpIlTM CIIMMeTpIl'£lBOro mIl<ppoBaHIIH -

Advanced Encryption Standard (AES). II8KeT OGM S_OG i USCATION _ TOOLKIT 
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He IIOA.n:epiKHsaeT IIllI<pposaHHe no aToMy BOSOMY CT8HAapTY. a 
DGMS_CRYPTO IlO,lJ;JJ;ep:iKHSaeT. 

II omOICOflO€ IlLUrjJpOflaliUe (Stream cyphering) 

illnqlposaHlIe MomeT nplIMeHRTbCR R ,ll;(1HHhlM n06~'10'<lHO , H TflKOH rrpo­

:u;ecc H83hlBaeTCR 6JLO'UlblM. UlutjJpoaanue.ff . STO illllPOKO pacnpOCTpa­

HeHHhlR H rrpOCTOH 8 llCIIOJIh30S8HllH MeTO,1l; . O,n:Ha:EW He Bee CHCTeMhl 

HMeIDT B03MOiKHOCTb rrepe,ll;8S8Tb ,lJ;aHHbIe paSHOMepHbIMH IlOpUHHMH. 

B K8-qeCTse rrpHMepa MomBO npHBeCTH aanm.<ppoaaBHhlH ROHTeST, De­

pe,ll;3SaeMblH B illlipOI<OBen.-aTeJIhBbIX H ,1J;pyrnx ceTnx. B T8KllX c;ryqaflX 

CO,ll;ep1KHMOe ,ll;O.lDKHO IlIHQJPOS8TbCfl no Mepe IIOCTYIIJIeHIUI. STO TaR Ha-

3bIBaeMoe nomOJ€060e LUurjJpoaa1tue. IIaKeT OBMS_OBFl,SCA TION_ TOOLKIT He 
IlOMepmHsaeT IIOTOROBoe illHQ)pOB8HlIe, 8 DBMS_CRYPTO IIo,o;,o;epmIIB8eT. 

AJuopumM :Jal4uwfennozo xew,upoaanuil (Secure Hash Algorithm) 

B n8KeTe DBMS_OB FUSCATION_ TOOLKIT KIHlDTorp8QHf'tJecKoe xeIIIIIpoB8HHe 

oGecne'tJIIBaeTcn TOJIbKO (I)YHKD;neii Message Digest (MD5), 8 He cOBpe ­

MeHHhlMil II H8,o;emHhlMH 8JIropnTM8MH, T8KIIMH R8R Secure Hash Al­

gori thm 1 (SHA-l), nO,l1;,o;epmHB8eMhl:H: II8KeTOM DBM S_CRYPTO. 

Hoi) aymenmwpuKa/{uu coo6u~enull (l\tIessageAutlzenticati.on Code) 

HCIIOJIb30BaBHe RO.1l:a aYTeHTHQlHKan;I1H c006w;eBI1H. (Message Authen­

tication Code - MAC) II03BOJIfleT C03,o;aTb xeIIIlIpOBaHHoe 3BaqeBIIe ,o;JIfl 

OTnpaBJIHeMorO coo6~eHIIH. BIIOCJIe,o;cTBllll <lTO 3H8qeBlie MomHO cpaB­

HHTb co 3Ha'tJeHlleM, Bhl'tJHCJIeHHhlM ,o;JIH C006rn;eHHH IlpII ero rrOJIY'tJe­

HIIII, 'tJTofihl y fie,n;H TbCff B n;eJIOCTHOCTII COOfirn;eHIIH. 3TO rrpouecc BO MHO­

rOM Iloxom Ha xeIIIIIpOB8HIIe II OTJIH'tJ8eTCH OT Hero JIIIIIIb TeM, 'tJTO AJIfl 

C03,o;aHII.H xeIII -3H8'tJeHIIH He06xo,n;I1M KJIR)'tJ (RaK rrpII IIImppOB8HHH). 

II8KeT DBMS_OB FU SCATION_ TOOLKIT He IloA,n;epmHB8eT C03A8HHe MAC, 

a DBMS_C RYFTO IIo,n;J.l:epmlIBaeT . 

BO.J'lblUU e 06'Oe1Wtbt 

TI8 KeT D8MS_OOr l SCATION_TOO LKIT He IlOJ.l:,n;epmIlB8eT fiOJIbililIe Ofi'beKThl 

(LOB) B HX poiJnoM l:jJopM8Te, 8 Ot3M S_CRVPTO IlOAJ.l:epmHBaeT . ,Il;JI.H IlIlIQJ­

POB8HlIfl LOB Ilpli pa60Te co CTaphlM IIaKeTOM Be06xo,1l;IlMO CBaqaJIa 

Ilpeofipa30BaTb fimIbIIIHe Ofi'beKTbI K TllilY RJ\\Ii , IIcrrOJIb3yH BCTpoeHHbIfi: 

IlaKeT UT __ R A'~~. TaKOH: rro,n;XOA YCJIOmHHeT C03AaHHe npIlJIOmeHH:H: . ... 
B HeKOTopblX CJl~8.f1X B8M npH,ll;eTC.fI HcnO.1Jb30B8Tb nHKe'!' D5MS_OB­
FU SCATION_ TOO LKIT .n;alKe npH pa60Te C Orude 109. HtmpJIMep, ecJlH 

npH,"IO)KeHHe TIJl8HHpyeTCJI JlCnOJlb30BflTb H B Oracle9i, H B Orac­

le 109. TO HY)KHO 6Yll:eT IIOJlb30BaTbCJI CTapblM II1:lli:eTOM, TRK KHK ero 

rrO,1:\,ll;ep*HBfllOT o6e BepcHH. AHI-lJlOrHtJHo , ecJlH Bbl aallllHPI}()BblBae­

Te B Oracle 109 ,ll;fl.HHblP., KOTOpblP. rrpe;:plOJlaraeTCf[ paclllllqlpoBbl ­

B8Tb B Orucle9i, npJI,[leTC.fI IIOJlb30B8TbCJI D8MS_05FUSCATION_ TOO LKIT . 

reHepl'lpOBaHl'le K11Io'lelii 
51 yme rOBOpIIJI 0 TOM, 'tJTO <pYH KD;rUI DCS3G CTK EY IlaKeT8 DGMS_OG i l SC/\TION_ 
TOOLKIT, IICIlOJlb3yeM8.H AJIH reHepIlpoB8HIUI KJIR)'tJ8 IIIIICPPOB8HHH, He AOC-
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TynHa B naReTe O[3 MS_CRYPTO. BMeCTO Bee nO.HBJUl eTC.H Q>YHRIUf.H RANOOM[3YTES . 
TaR qTO eCJnl Bhl 3aXOTHTe HCnOJIb30BaTb HaillY q)YHKIUllO get_ key B Orac­

le 109, BaM npH,ll;eTCfl H3MeHHTb ee TaR, '<ITo6bJ OHa pa60TaJI8 C RAN DOM[3YTES . 

IIpH nepeXO,ll;e OT O,ll;B Oro MeTO,ll;a reBepRpOBaHHfl RmorleH K ,ll;pyr OMY a OM­

BHTe 0 C..Ile,ll;YIOI.U;IIx MOMeBTax: 

• BXO,ll;.HIU;8JI B a8ReT DGMS_OGrUSCATION_ TOO LKIT QJYHRUIIH D[ S3GCTK[Y MO­

:lKeT creHepHpoBaTb RJIIO'<I, OTHOCHIU;HHCfl K THily ,ll;aHBhlX VARCHAR2 :lIJIH 

RAIiI . B aaKeTe DBMS_CR YPTO Bce llmCPPoB3HHe, OTH OCflIU;eeCfl R VARCHAR2 . 
peaJIllayeTcn '<Ie pea RAI'i . aoaTOMY KJIIO'<I Tlfll a VARCHAR2 6eca o .7I eaeH; 

qlYBRUHJI RMDO MBYTES BO:3Bpam;aeT TOJIhKO KJIIO'<Ill THITa RAi~. 

• TIPH pa60Te C ITaReTOM DO MS_CRYPTO BeT Heo6xo,!l;HMOCTII B 3a,!l;aBIIII Ba ­

'<I8JIbBOrO aH8qeBIIfl rrOCJIe,ll;OB8TeJIhBOCTH c.rryqaHHhIX qIICeJI , RaR Mhl 

,ll;e.7IaJIH aTO B DBMS_OBfUSCATI ON_TOOLKIT. ct>YHKUHfl aOJIyqaeT Ta Roe Ha­

qaJIbHOe H8aHa TleHHe Ha nap3MeTpa SOU~ET CRYPTO_SEEO QJaHJIa SQL­
NET.ORA. COOTBeTCTBeHBo, aTOT rrapaMeTp ,D;O..llmea HMeTb ,D;eiiCTBH ­

TeJIbHOe 3aa'<leBHe, JIBJIJIIOI.U;eeCJI ROM6HHau:n:eH C:n:MBOJIOB ,D;JIHHOii OT 

10,D;o 70 6aifT, BarrpIIMep: 

SQ UET . CIlYPTO_SEED :: 
weipc" weCcuCwe9ScCwedcpcweqcu fd 2d2d f2c k2d2d 23 f v43098 f pi wef 02uc2ecw1 x982 i d23c 908d 

,UaBaiiTe rrOCMOTp"M. R8R CJIe,D;yeT H3MeHHTh Q)YHRUIIIO get _key TaR, qTo6hl 

OHa COOTBeTCTBOBaJI8 HOBhIM YCJIOBHHM. 

/- illai1 r Ha Bs6- caI1 TS: gel_key_2 sq l . / 
CR[AT[ OR Rrr l Ac r ::UNCTTON get _key ( p_leno tr lt~ PI S_ lt~ rGrR ) 

RFTU Rt~ RA \~ 

IS 
1_ T8l R/\W (4000): 

5EGIN 
I _ ret abms_cryptc. ranoorlbytes (p_ l enqth) . 
R FTURt~ ret: 

EtW: 
( 

06paTHTe BHHMaHile Ha OTCYTCTBHe napaMeTpa which . KpoMe Toro, fl YKa -

3aJI ,ll;JIIIHy reHeprrpyeMoro RJIIOYIa . qTO BnmHO ,Il;JI$I illHQJPOB8HHH • .... .. ' 
•• ....... ,' .oil • • -; 't: 

MmKeT OKa38TbC.fI, liTO no YMOJIlI8HHlO H3 n8KeT UBMS_CflYPlO He BbI­

.n;aHbI npasa PUBLIC UJIH IJ:;IJ.fI Hero He cym;el.'TsyeT ny6.!Ju~JHoro Cll­

HOHUMa. EC.'1H BbI XOTHTe, 1.J:TofibI Bce paapa60T1B'lXll M OrJIll nOJIbaO­

BaTbCS! naKeTOM UtiMS_CHYI'IO, npOBephTe HaJIH1.J:He nyfiJIHliHOrO CH ­

HOHMMa U COOTBeTCTBYIOn::J;HX npHBHJIenrn. HanpHMep. BblnO';:(HHTe 

OT HMPHH SYS T::lKHP onepnTopbI: 

GHAN I' t XECUl::. ON GtH'Ts_c ryptc TO IJUBLlC: 
CREATE PUBLIC SYNONYM dbrfl s_crypto FOn SYS . db'fiS3 rypto: 

.llMeiITe B BH,n;y. 1.J:TO eCJIH CIUIOHHM YJKe cyn::J;eCTByeT, TO HcnO.'lHe­

HHe onepHTopa aBBeplI1l1TC.fI C 0l1IH6KOii:, HO HlIKHKHX np06.'1eM ,n;JI.fI 

6nalJ n:HHHblX 3TO HP coan:nCT . 
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<DYHKD;IUI RAN DO~H3 YTES -qpe3BhlQaHHO npOCTU, TaR "<ITO BbI MoaceTe IIOCqIl­

TaTb, "<ITO BeT Heofixo,n:llMOCTlf 8 eIIJ;e 60JIbilieM ee yrrpor:u;eHllll 38 C"<IeT C03 -

,!J;8Hll.H QJYH KD;IlWo60JIO"l{KIi. O)l;HaKO cYlll;ecTByeT pH)J; rrpH"t{HH, no ROTO ­

pblM Bb! Bee JKe MOJKeTe 38XOTeTb n OMeCTHTb RANDOMBYTES BB YTPb BailleH 
q,YBKUIIII geCkey: 

• ECJIII cymecTByroIIV·Iii ROP; yme HcnO~'Ih3yeT Q1YBKIUHO geCke y, TO BeaG­
XO)l;I1MO ofieCne'IIITh 06pUTHYlO COBMeCTIIMOCTh. 

• )l;JIfl Toro qTofibI a aneq8T8Tb a a3BaHHe «get_ key». Heo6xo,n:llMO MeRl. ­

IlIe CHMBOJIOB, liTO IIOBbIm a eT ttiiTafieJIbHOCTb Ro.n;a. 

• E,ll;IlHOo6pa3IIe Ofibl tta O c IIoco6cTByeT nOBbIm emuo RUYIeCTBa R0.D:U, O,ll;­

HOH: 3TOii rrprrttIIHbl ,1l;OCTUTOTIHO )l;JUI Toro, 'lTofiw IIcnOJIb30B8Tb <llYBR­

D;IIIO-o60JIOQKY· 

B ,n;on OJIHeHIIe K r eEepilpoBaHillO KJIIO'leil: B <popMBTe RAW (rroCpe,Zl;CTBOM 

<llYHKUIIII RMl DOMBYTES) naKeT DB MS_CRYPTO 06eCrre'<lIIBaeT <llOpMIIpoBaHIIe 

'<IIICJIOBhIX 3Ha'<leHIIH, a TaRme ,Zl;BOII'<IHhIX ueJIhIX. ({JYHKUIIH RANDOMI NTEGER 
reHepllpyeT ,ll;BOII'<IHhIH UeJIhIH RJIH)'<I, HanpilMep: 

l _ret = DBMS_CrlY PTO. r andom i nt eqe r ; 

<PYHRD;IIfl RAN DOMNLMBER reE epIIpyeT R JI lOq D;eJIO'lIICJIeHHO r O Til IIa ,ll;JIIIHOH 

2128 : 

"Y 8ac MoryT 803HIIRHYTh COMHeHIIH 8 Heo6xo.n;IlMOCTil ueJIoro II .n;80II'<IHOrO 

D;e.lIoro RJIIO'<IeH C yTl eToM Toro, '<ITO IIlllCllpOBaHlle 6a311pyeTcH IICK~'IlOqll­

TeJIhHO Ha Tlllle ,n;aHHhIX RA '~~. OHIl ,Zl;eHCTBllTeJIhHO He HymHhI ,n;JIH IIlll<PPO­

BaHllH, HO MoryT ORaaaThCH IIOJIeaHhI .n;JIH reHepilpOBa HIIH IIceB,n;OCJIY'<l8H­

HhIX '<IIICeJI B paMKax ,ll;pyrIIx OllepaUIIH. 

3aWVI!jlpOBbIBaHVle AaHHblX 

IIocJIe Toro RaR K~'IIO'<I rOTOB, IlpilcTyllaeM co6CTBeHHO R IIlII<PPOBaHIIIO ,Zl;BH ­

HhIX. BOCIlOJIh3yeMcH ,n;JIH SToro IIporpaMMOH EN CRYPT llaReTa DBM S_CRYPTO . 
EaR II ee po,n;cTBeHHIIua II3 II8KeTa DBMS_OBFUSCIITI ON_ TOO _KIT, EN CRYPT Ilepe­

rpymeHa II cyr::o;ecTByeT RaK 8 Bll.n;e <PYH KUIIll, TaR II Ilpoue.n;yphI. B OTJIll ­

'IRe OT DGMS_OBr USCATION_ TOO LKIT, TaRaH lleperpY3K8 060cHoB8Ha: lPYHRllIIH 

IlpllHilMaeT S Ka'<leCTBe 8xo.n;Horo 3 HaqeHilfl TOJIh KO Tlln .n;aHH hIX RAW, B TO 

BpeMfl R aK D pOD;e,n;ypa IIpllE ilMaeT Ha BXO,n; TOJIh KO 3 Ba'leBllfl T ll DOS CLOB 
II B.OB. 

,lJ;asaiiTe paCCMOTpllM rrpOCTeHIIlIIH npnMep IIln<pposaHilfl 3 Ha'<leHnfl Tllna 

RAW rrpn IIOMOr::o;ll <PYB KUIIII ENCRYPT: 

I)IlMS_ CRYP 1'0 . enc r yp t ( 
s rc IN rlAW. 
typ Tt~ PI S HnrGFR, 

ke v IN RA\~. 

iv IN RA\~ 

RETUR N RAW ; 

DE i:AULT IJJ LL) 
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BOJIhIlIllHCTBO napaMeTpOB HaM Y'Ke 3HaKOMO: 

s rc 

BXO.1l.HOe 3HaQeHlle, KOTopoe nO.1l.JIe'KIIT IlIHq,pOBaHllIO. 

ke y 

KmoQ IlIHq,poBaHll.H. 

1 V 

BeKTOp HHHD;HaJIH3UUHll 

BTOPOH napaMeTp, typ , flBJIfleTCfl HOBhIM H Tpe6yeT fioJIee nO.1l.p06HOro pac­

cMoTpeHllfl. 

YKa3aHI1e Tl1na WI1,*,pOBaHI1~ 

TIaKeTbI DGMS_OG i USC" TION_ TOOLKIT II DGMS_CRYPTO OTJIllQalOTC.H cnocoGaMll 

1I0,llJl;ep'KKIl pa3JIllQHblX TllllOB IlIllq,poBuHlln. TIaKeT DB MS_OB il.,SCATION_ 
TOOLKIT rrpe,n;JIaraeT CrreUllaJIhHble <PYHKUllll (II cooTBeTcTBYlOIIJ;lle rrpoue,n;y­

pbl ) ,n;JIfl KU'K.1I.OrO aJIrOpllTMa, Han pHMep DES ENCRYPT .1I.JIfl DES II DES3ENCRYPT 
,n;JIfl T ripl e DES. TIuKeT DBM S_CRYPTO npe,n;OCTaBJIfleT Bcero O,n;HY CPYHKUlllO, 

a THrr IlIHQ1POBUHllfl YKU3blBueTCfl B rrapUMeTpe . IIo,n;.1I.ep'KHBueMble U.JIro ­

pllTMbl IlIH<ppoBaHll fl H COOTBeTCTBYlOIIJ;lle llM KOHCTflHTbl npllBe,n;eHbl 

B Tu6.JI. 4.3. Heo6xo.1l.HMan KOHCT aHTa au,n;aeTCfl B q,0pMuTe U.MR_ nmce­

ma.u.JtR_ KOIlCmaJintbl. HurrpHMep, QTo6bl Bbl6pUTh a~'IrOpllTM Trip le DES, 
C.JIe,n;yeT llCrrO.JIb30BUTb KOHCTUHTY DB MS_CRYPTO.EflCRYPT_3DES. 06paTilTe BHll­

MaBHe, QTO CTUPblH nUReT Be no,n;.1I.ep'KHBUeT BapHUHTbl AES II RC4. 

Ta6.'lU~a 4.3. Tunbt utuljJpoeanull e naKeme DBMS_CRYPTO 

KOHCTaHTa OIlHcaHHe 

ENCRYPT_DES Data Encryption Standard (DES) 

PeaJlbHaH 

,'l;JIHHa K;IIOQa 

56 

ENCRYPT_3DES 2K:::Y Modified Triple Data Encryption Standard 112 
(aDES); o6pa6aThlB/:JeT KH:lKD;hlH 6.ll0K TPH:lK-

r NCRYPT :lors 

I:: NCIWI' I_AI::.S 128 

r NCRYPT_AfS19i 

ENCRYPT IIES256 

[ NCRYPT_RC4 

.n;hl, HcnOJlh3Ysr 2 K:nOqa 

Triple Data Encryption Standard (:~n&';;); 06- 156 
pa6aThlBueT KU1KD;hlH 6.'IOK TPH:lKD;hl 

Advanced Encryption Standard 

Advanced Encryption Sbmdard 

Advanced Encryption Stnndard 

IIoToKoBoe llimpPoBaHHe (e.n;HHcTBeHHoe) 

128 

192 

256 

Bbl6epllTe BY'KHblH Tlln IlIll<ppoBaHll.H , YKu3aB cooTBeTcTBywr:o;ee 3Ba"<le­

BHe napaMeTpa t yo .llMeHTe B BH.1I.Y, "<ITO Ha caMOM ,n;eJIe 3TO TOJIbKO 'tacmb 
3Ha"<leHll.H napaMeTpa, KOTOPhlH nepe.1l.aeT TaK'Ke II APyrylO HH<popMaUHlO, 

o "<IeM 6y,n;eT PflCCKU3UHO B C.lle;lSlOIIJ;eM pa3,n;e.l1e. 
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Tllmbl cu.enIleHIIISI 

IIprr IDmppos8mlll ,n;aHHhlx Kam,n;hIH IIIHfppyeMhlH 6JIOK MomeT GhITh a8-
IIHHPpOS8H aea8SIICHMO OT OCTaJIbHhlX I1JIH MomeT GhlTb cuenJIea c .n;pyrH­

Mil ,1l;JI5I coa,n;aHH5I 60Jlee Ha.n;eaCHoii (c KpHIlTorpaqm"<lecKoll TO"<lEtH apeHI1H) 
CHCTeMhI. B IlOCJIe,ll;HeM CJIy-qae 3aIlIllCPPOB8HHoe 3Ha-qeHlle JIyqrne 3ar:o;ll ­

r:o;eao. "llTo6hl BhlfipaTb HHTepeCYlOllJ;HH Bac MeTO,u: CueIIJIeHHH, YKa:lKIiTe 
COOTseTCTBYlOlll;YlO KOHCT8aTY ll3 Ta6JI. 4.4 B 3Ha-qeHllH napaMeTpa typ o Ha­

DpllMep DB MS_CRYPTO CHAHCOFB . 

Ta6.'lUl{a 4.4. TUnbt cu,enJl.eHUJl DBMS_CRYPTO 

KOHCT8HT8 OnHC8Hue 

CHA1N_CBC CuenJIeHHe 6JIOKOB nIHcPpoTeKcT3 - Cipher Block Chaining. 

CllArtlJCfl 3.nPKTPOHH8J1 KHlIrE! KO.n;OB - Electronic Code Book. 

C HIlIt~ G::B IIbnllpOB8Hll€ C o6paTHoii: CJ383hlO OT WMtllpoTeK(''T1:l - Cipher Feedback. 

CHAIN_O::B lliHlPPoBaHMe C o6paTHoH CBR<lblO no BbIXO,lJ;Y - Output Feedback. 

Tllmbl AOnOnHeH .... s:I 

EaR BhI IIoMHHTe, IIpH 6JIO'llHOM IIIH<PPOBaHHH ,n:aHHhle IIIH<PPYIOTCH 6JIOKa­

MH. EaR 6bITh, eCJIH ,n:JIHHa BXO,n:HhlX ,n:aHHhlX He KpaTHa pa3Mepy 6JIOKa? 

ilPH HCIIOJIh30BaHHil IIa:KeTa OGMS_OOrUSCA TION_ TOOLKIT He06xo,n:llMO HBHO ,n:o­

IIO.nHHTb ,n:aHHhle TaR, qT06hl HX ,n:JIHHa 6hIJIa KpaTHa pa3Mepy 6JIORa. O,n:Ha­

KO STOT IIO,n:XO,n: He HBJIHeTCH RpHIITorpa<pH'lleCR H HaAeacHhIM. OGMS_CRYPTO 
II03BOJIHeT YRaaaTb He06xo.n;HMhlH: THII .n;OIIOJIHeHHH. BOJIbIIlHHCTBO ROM­

IIaHllIf HCIIOJIh3yeT MeTO,n: PKCS#5. 

"llTOGhI BhIGpaTb HHTepecYIOII.J:HH Bac MeTO,il; CueIIJIeHHfl, YRaJKHTe COOTBeT­

CTBYIOII.J:YIO ROHCT8HTY H3 TaG",!. 4.5 B 3HaTleHHH rr8p8MeTpa t y8, DBMS_CRYP­
TO PADJKCS5 . 

Ta6JLU~a 4.5. TunbL f)onOJLUeUUJ'l DBMS_CRYPTO 

J{OHCT3HT3 OIIHc3HHe 

PAD_PKCS5 ,n;onOJIHeHMe Cpe,[lCTBHMM KpMllTorpacpM'IecKoH CMCTeMbI C 06IIJ;MM 
K;I}()~[OM (Public Key Cryptography System #5). 

PAD_ZERO ,n;ono.1JHeHMe HY,,·UIMH. 

PAD_NotE OTCYTcTBMe ,[IOnOJIHeHHff. I1CIIOJIb<lYeTCff IIpH YBepeHHocTH B TOM, "ITO 
.n:JIMHa .n:aHHhlX y*e KpaTH3 pa3Mepy lllHlppyeMoro GJIOKa (KpflTHO 8). 

Telleph .n;aBaHTe IIOCMOTPHM, KaR CBeCTH Bce 3TH pa3Hoo6pa3Hhle OIIUHH BO­

eAHHo. IIpeAIIOJIO)KHM, 'llTO BhI BhI6paJIH CJle.n;YIOII.J:He OIIUHH IIIH<ppoBaH HH: 

M emoiJ iJonOJLHeHUR 

)l;orrOJIHeHHe HYJI5IMH (PAD_ZERO). 
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AJuopum.tt. WUPP06aJiUR 

128-6I1THbIH KJIIOTI. aJIrOpIITM Advanced Encryption Sta ndard (EN ­
CRYFT_AES1 28). 

l1,fenlOa C~enJIeHUJl 

BJIOqHOe IlIIIQlPOB8HHe C o6paTHoH CBfl3bIO OT rrIIlq,poTeKcTa Cipher Fe­
edback (CHA IN_CFB ). 

06'be,n;I1mleM 3TH orrUIIII B 3HaqeHIIII rrapaMeTpa typ CJIe,n;yIOru;I1M 06p8aOM 

(rrOJIyqaeTCH ,n;OCTaTOqHO ,n;~'1I1HHaH cTporm): 

typ = ) DI1MS_CRYPTO pacJe ro + DI1MS CRYPTO . erc r ypt aes1?fl 
I DBMS_CRYPTO.c roin _cfb 

AH8JIOrIl"<lHO MO./KHO 3a.a;aB8Tb JlI06yIO KOM6HH8UIIID onUHH CVYHKUHII EN­
CRYPT. PaccMoTpilM rrpilMep n OJlHOr O BbI30Ba <PYHKUIlU: 

DCCi AR [ 

1 er e 
I _i r 
I _key 

tl EGI N 
I er e 

Ri\W( 2C OO) ; 
RAW (2COO) : 
RI\W(2COO) , 

DBMS_CRYPTO . enccypt (src 
KeY 

=> I_in. 
=> I key , 

tvp => OBMS _CRYPTO. padJerQ 

) , 

END ; 

+ DBMS CRYPTO. encryp t aes 128 
I DBMS _CRYPTO. c!lain_ e rb 

,n;JI.fl y,n;o6CTBa pa60TbI rraKeT n pe,n;JIaraeT ,n;se KOBCTaBTbI C n pe,n;onpe.a;eJleB­

BbIMII KOM6I1BaUIIflMU 3H8TJeHIIH ,n;JIfl OIIu nH IlIIIq,POS8BIIfl. CUeIIJIeHIIfl 
U ,n;onOJIBeBUfl (T86~'1 . 4.6). 

Ta6.'lUl1;a 4.6. K(JHcmaHmJ>l DB.i\fS_ CRYPTO c npelJonpelJeJfeHHlJl.lllU 
Ha6opaA-lU 3Ha'WHUU aJlJl napaMempa typ 

KOHCTaHTa 

DES_CBC_PKCS5 

DFS3 CflC PKCS::: 

illmppOBaHHe 

ENCRYPT_DES 

rNCRY PT 3DFS 

,lI,onOJIHeHHe 

PAD_PKCS5 

P/,D PKCS5 

Cu;enJIeHHe 6;JOIWB 

CHAItCCBC 

CIIATN CI1C 

ECJIll Ha,n;o llCI10JIh30SaTh aJIrOpIlTM IIIII<PPOB8HU,H DES. ,n;orrOJIHeHlle 110 

CIICTeMe PKCS# 5 II cuel1~'1eHlle 6JIOKOB IIIll<ppoTeKcTa (CBC). TO CJIe,n;yeT 

aa,n;aTh KOHCTaHTbl CJIe,n;yIDru;IlM o6paaoM: 

LH:CLAHI:: 
I _81'e 
l_i r 

I _key 
BEGI N 

1 er e 

RAW (2COO) ; 
HAW( 2COO)' 
Ri\W (?COO) ; 
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[ t~D ; 

I 

IJIlMS_CRYPTO . enV)ipt ( src 

K[Y 

t yp 
) 
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= ) I_ i n, 

= ) 1 key 

=) OB MS_CRY PTO,ces cbe pkcs5 

IIepeIIIIllIeM llCXOfJ;HyIO <PYHRUHIO IIIHQlpOBaHHR :maqeHIIH. 

CRI::ATt OR HI:: I' LAC E -UNcrlON get_ene_val , , 
P_11'_va1 II' RA\~ , 
p_key II' fl AW 
p_iv II' RAI-! NULL 

HE I UHt~ HAW 

IS 
i _e r e_vol RA~~' (-10CO), 

BEGI N 
1 er'c_val 

DBMS_CRYPTO. enc r ypt (src 

KEY 
iv 
Lyp 

) 

RETURN i _ene_va l, 

END ; 

I 

=) p_in_val. 
=> p_key 
=> p i v , 
=) OBMS_CRY PTO.encry pt_aes 128 

I OBMS_CRYPTO.chain_cbc 
t DBMS_CRY PTO.pad_pkcs5 

06pa6oTKa " npeo6pa30BaH"e AaHHblX T"na RAW 
IlpIlBe,n;e HH8n BhlIlJe q)YHKII;IUl n pIfHIIMaeT BXO,ll;BbIe 3H8TlemUI TIIII8 RAv,' 

II rrpeAIIOJIaraeT, 'ITO BhI XOTIITe IICIIOJIb30B8Tb a.7Ir'opHTM IllHrpPOB8HIUI 

AES CO 128-6HTHbIM KJlfOqOM, MeTOA AOn OJIaeB Iffl PKCS# 5 Ii CueUJIeHHe 

6JIOKOB n Hl<ppoTeKcT8. B pea.JlbB bIX n pHJIO)KeHIUIX TaKIIe Orp8HII'tIeHIUI 

Mor YT OK838TbCfl He OlleHb Y,IJ;o6BbIMH. H8 n pHMep, BXO,lJ;HbIe 3B8l1eHIIfl 

06bI'tIHO HMelOT <pOPM8T VARCHAR2 HJIH KaKOH-TO TIHCJIOBOH <popMaT , 8 CO ­

BceM He RA'~~. ,ll;aBaHTe C,IJ;eJI8eM <PYHKUlllO 60.TIee o6:rn;eH, o6ecIIwIHB IIplleM 

BXO,lJ;HbIX 3B8't1eHllH B <popM8Te VA RCHAR2 BMeCTO RAI'.' . <PYBKUIUI ENC RY FT IIPll­

HilMaeT BXOil:BbIe 3B8't1eH llR B <popMaTe Rill',', TaK 'tITO llCXOABbI e A8HHbIe 

IIpllAeTcH rrpeo6paaoBhIBaTh K Tllrry R II\~. CAeJIaeM CJIeAYIOr:u;ee: 

I_in := UrL_118N s t ' i r g.to_ raw ( p_in.vaJ, AL32JrF8), 

MO)KeT 6bITh , BhI IIOMBllTe, 'tITO paBee B rJI8Be R llCilOJIh30BaJI BCTpoeHHbIH 

IIaKeT UT __ R II'~~ AJIH IIpeo6pa30BaHIIR 3Ha'tleHllH TIiII8 VII RCHIIR B RtM. B AaH ­

H OM cJIy'tlae H llCilOJIh3YIO ,lJ;JIR TaKoro rrpeo6pa30B8HllH lPYHKUlllO l TL_I 18N, 
STRING_ TO_RAv,I, 8 B e UTL_RAW, CAST _TO_RAW . TIOqeMY? 

<PYHK D;I1R [ NC RYPT rrpIlHllMaeT H8 BXOA 3H8't1eHII.H Tiliia R i\'~~ II , KpoMe Toro, 

Tpe6yeT llCrrOJIh30BaHllH CIIeD;I1aJIhHOro Ha60pa CIIMBOJIOB AL32UTF8, KO -
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TOPhlH: He 06J1aaTe.ITbHO mlJIJleTCJI Ha60pOM CIIMBOJIOB 6aahl ,n;aHHhlx . TaR 

"<fTO <i>RKTII"<feCKH He06xo,n;HMO BbIrrOJIHHTb ,n;B8 rrpe06paaoB8HluI : 

• H3 TeRym;ero Ha60pa CHMBOJIOB 6a3hl ,n;aHHhlx B Ha60p CHMBOJIOB 

AL32UTF8 
• Ha IJARCHAR2 B RAW 

qJYHRD;HH CAST_TO_RA\~I He YMeeT BbIllOJIHHTb rrpe06p8aOBaHHe H860pa CHM ­

BOJIOB, a lPYHKU1UI STRING_TO_RAW BCTpoeHHoro IIaKeT8 UTL_i 18n MomeT Bhl­

rrOJIHHTb 06a rrpe06paaoBaHHH . 

IIaKeT dTL_i 1 Bn nOCTaBJIHeTCSI B COCTaBe Oracle Globalization Sup­
port H HCnOJlb3yeTCH A-"'1SI o6eCneQeHHfl rJl06aJIH3aUHH (HJlII HHTep­
HaU;HOHflJlH3aLtMH - internatiollfllizfltioll. STO flHrJI. e JlOBO Ofih]tlHO 

cOKpfllIl;alOT KflK qU8n ,.: nepBaJI 6YKB8 .. h . nOCJlep:Hflfl 6YKB8 t"lH 

It 18 GYKB Mem,il;Y HHMU). ITO,il;P06HO 0 PLj SQL 11 lUlTepHIH.(UOHI:l .. l1H­

iJalllUJ plweKa:mHO B rJlflBe 24 QeTBepToro U3,il;RHlUi 41 0rflele PLj SQL 
P r ograuu ning,. (ITpor paMMHpoBaIDIe Ha Oracle PL/ SQL). 

<DYHRD;liH ENCRYPT B03Bpam;aeT aHaqeHlie THrra RAW , IWTOpoe Hey,o;06Ho xpa­

HliTb B 6 8ae ,n;aHHhIX H 06pa6aThlBaTb . IIpe06paayeM ero lia RA'~~ B VA RCHIIR2: 

1 enc va l , '" r a\~'t-ohex (l enc va l ) : 

Bbl60p anrOp'<1TMa Wl1cjlpoSaHI1H 

I{:aK Bbl nOMHHTe, BbJ60p RJlrOpHTMa DHIQJPOBRmUJ onpe,o;eJIfleTCfl Pfl,o;OM 

<llaRTopOB, Han pHMep nepexo,o;oM OT Oracle9i K Oracle 109. ECJlH HCTO"<f HH­

ROM IVI H MeCTOM Ha3H8qeBIIfl 3811IH<PPOBaBHblX ,o;aBBbIX flBJIJIeTCfl O r ac­

le9i, y Bac Be 6y,o;eT ,1l;OcTyna R naKeTY DBMS_CRYPTO .. IIpH,n;eTcfl HCIIOJIb30B8Th 

II8.KeT DBMS_OBFUSCATION_ TOOLKIT , KOTOPhlll He IIOMep.lKllBaeT a.llrOpnTMW 

AES. T aK "<fTO, HeCMOTpfl Ha BCro Ha,n;emHOCTb H SlPlPeKTliBBoCTb 8JlrOpHT­

MOB AES, BaM DpH,o;eTCH BOCDOJlb30B8TbCH "<feM-TO APyrHM, H8DpllMep 

DES . .IJ;JIH o6eCrre"<feBIi.H ,o;orrOJlBIITeJlhBOH 6e30rracBocTH MomHO nCDOJIb30-

B8Tb 3DES (HO liMeHTe B BHAY, "<fTO OH Me,o;JIeBHee DES). Bo MHorHX CJIyqa ­

RX B8M npn,n;eTC.H AJl.H y,n;OBJIeTBOpeHHR pRaHbIM Tpe6oB8HHRM BbJ6HpaTb 

p83a we 8JIrOpHTMbl WH<ppoB8aml, npH TOM '<ITO ,o;Be ,n;pyrHe OIID;HH: ,o;OIIOJI ­

BeaRe H CD;enJIemfe, 6y,n;YT OCT8B8Thcn HeH3MeBBhlMn. K COmaJIeBRro, 

<PYBKURfl ENCR YPT a e II03BO .. 'IfleT onpe,n;elIHTh TRn mnq)pOBaa Hfl a 8DpflMy ro; 

oa ,ll;OlImeH nepe,ll;aBaTbCn B II8paMeTpe aapn,n;y c ,n;pyrHMH OIID;HflMH (THna­

MIl ,1l;OnOJIHea lln II CD;eIIJIeBH5I). 

H o MbI MomeM c,o;elIaTb 3TO caMOCTOJITeJlhHO, BBe,o;fl BOBbItt: DapaMeTp 

(p_algorit hm) H BRJIro"<fHB ero B nOJIh30BaTeJlbCRHH naKeT IDHq)POB8Hlin.. 

STOT DapaMeTp 6y,n;eT rrpllBllMaTb 3Ba"<feHllH TOJlbKO H3 CJIe,n;yrom;ero cnH ­

CRa, B KOTOPOM Depe"<fllCJIeHbI 8JIropllTMbJ IDH<PPOBaBliH, rro,n;,o;epmllBae­

MbIe OGMS_CRYPTO: 

DrS 
3DES_2KEY 
3DES 
fl ES128 
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AES192 
AES256 
RC4 

IIepeAaHHoe 3Ha-qeHlfe oY,il;eT ,L{OIHlCaHO 8 KOHeD; CJIOBa «ENCRYPT» II rre­

pe,l1;8HO qlYHKD;IIII ENCRYFT: 

i_e re_a lga = 

CASt p_81gcrit hm 
hHEN "DES ' 

!"lIEN DIlMS_CflYPTO , encrvpt_de s 

hHE~j . 3DES_2KEY' 

THEN DflMS CRYPTO.encrypt :-Ides ?key 
hHEN . 3DES' 

THEfl DBM S_ CRY PTO. e no rypt _ 3des 
WHEN . I\E8128 ' 

rH EN llBMS_ CRYPTO. e nc r-ypt_ aes 128 
WHEN "AES1 92" 

I I1 I:: H DlJMS_ CI-lY1' I 0 , e nc rvpt_aes 192 
WHEN . AES256' 

THEfl DBMS_CRYPTO , encrYPl_aes256 
WI WN . RC4' 

THEfl DBM S _ CRYPTO. e nc rypt_ roll 
END : 

06'be,n;IIHIlM Bee C,I1;e;rr8BBOe paHee: Terrepb <PYHKD;IUl gecenc_val 6YAeT BbI­
I'JUI)l;eTh CJle;WIOIl\HM oopa30M: 

/ - ilIaiil 11 3 tJe 6-caii l e : g€l_en c_val_G.sq l . j 

CREATE OR REP LACE ::UNCTION ge t_e ne_val 

IS 

p_ir _val IN VARCHAR2, 
p_kev I N VAflCHAR2, 
p_a l Qc r i thm IN VARCHAR2 
p_i v HJ VAflCHAR2 

RETURN VAflCHAfl2 

l_e rc_val 
I_erc_a lga 
I_i r 
I_i v 
I_ke y 
I_ r'e t 

flAW (<teOD) ; 
PI S INTCGC" R 
RAW (4COO) ; 
RAW (4(;00) ; 
HAW (4COO) ; 
VA HCIlAR2 (400C), 

'AES12S ' 
NULL 

BEGI N 
l_e rc_alga 

CASt p_a l gcr ithm 
~m t N [H:S 

I Ht N UllMS_ CRY]' I 0, e nc r' ypt_ de s 
~m t N 3UtS_2KtY 

rHEN UllMS_ CRYI' I 0, e nc r' ypt_ 3des_2key 
~~HtN 3UtS 
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TH EN DIlMS_ CflYPTO. e nc r')!pt _ :-Ides 

WI IrN ' fl ESln ' 
THEN DBI~S_ CRYPTO. e nc r"ypt_ aes 128 

~iHEN ' fl ES192 ' 
I HeN lJIlMS_ CflYI' I O. e nc r"')!pt_aes 192 

hHEN ' AES25G ' 

nlEN dbms_c rypto encr')!pt_aes256 

~~'HEN 'flC1' 
Til i N DflMS_CRYPTO enc r vpt _ rc4 

EtlD ; 
llr ut l_i18n st ring_ t o_ r ow (p_in _va l, AL32Ul FS ' ); 

I i v utl _i1Sn st ring_ Lo_r a'N (p_iv , 'AL32UTFS'); 

l _key = utl_i 18n . s t r i.ng _ tc_ raw (p_ke')! , AL3 2U I FS' ) ; 

I_er e val := 
Dfl MS_CRYPTO . envypt (src 

KEY 
jv 

0 ) 

0> 

0 ) 

I _ i n, 

I _key 

i v , 

t )!P => l _en c_alga 

) , 

I ret fl AWTOH ::X (l3nc_val); 
R ~TURt~ ret ; 

END : 

IIpOTecTIIpyeM C03,1l;BHHYIO q)YHKD; IIIO. 

+ lJIlMS_CflY I'IO . cMi.n cbc 

r OBMS_CflYPTO. pad_pkes5 

SOl > SELECT get_ene_val ('Test ' , ' 1234567890123456' ) 

2> FROM Clual 
3> / 

GET_EtlC_VAL( 'TEST' '123156789C 123156') 

2137F30B29BE0 26DFE7DG l 11 194BC34DD 

231 

MhI C03,1l;aJIII 06ru;yIO QJYHKUIIIO IIIIIq,JpoBaHIIH. KOTopaH MoaceT (Heo6H3a ­

TeJIbHo) rrpIIHIIMaTb Ha BXOA aJIrOpHTM IIImpPoBaHllH II BeKTop llHH D;llaJIll -

3aII;I1II , OHa rrpeAn OJIaraeT llCn OJIb30Ba Hlle AOnOJIHeHllH no CilCTeMe 

PKCS#5 II CueIIJleHHfl rro 3JIeRTpOHHOii K Hil re KO,1l;OB , qTO flBJI5IeTCfl ofiru;eii 

npaRT IIKon:. ECJIII BaM nO,1l;XOAflT TaRIIe xapaRTepIICTilKII IlJml.)pOBaHilfl. TO 

3Ta n porpaMM a MoaceT CTBTb BarneH OfiOJIOqROH AJIfl BhInOJIHeHIIfl PYTHH ­

HhIX orrepauilii IIImppOBBHIIfl. 

PaCWI-I<pPOBbIBaHl-le AaHHblX 

06paTHaa 3aAaqa - n pouecc paCllImpPOBhIBaHlla. npH ROTOPOM 3aIIImppo­

B8HHaH CTPOK8 paCllIllQJPOBhIBaeTCH C n OMoru;bIO Toro ace KJIIOqa, KOTOPhIH 

6bIJI HCrrOJIb30BaH AJIH llI mpPOBaHllH . .llaBaiiTe HarrllilieM AJIH paCIIIll<PPO­

BhIB8HllH HOBYIO <PYHKUllIO. get_dee_va l. llcnOJIb3YH rraKeT OGMS_CRYPTO. 

j. ~a~ r Ha Be6 - ca~Te : Qet_dee_val_2 sql ./ 

CREATE OR REPLflCE ::U tlCTIO~~ get dec va l ( 
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IS 

p_i r _va l '" VAHCIIAR2, 
p_key HI VAflCHAR2, 
p_a l Qc r i thm HI VARCHAR2 
p_i'l HI VARCHAR2 

RETUflN VA RCHAR2 

I_dee_val 
I_erc_alga 
l _i r 
l _i \i 

I _key 
I _ i-e t 

RAW (4GOO) ; 
PIS I NT[G' R 
RAW ~4r,OCJ) ; 

RAW (4COCJ) ; 
RAW (4COO) ; 

VARCIlAH2 (400C) , 
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'AES12S' 
NUL L 

li EG I N 
I_e r c_alga 

CASt p_a l gcr ithm 
~m l:: N LI eS 

I HI:: N ll tlMS_ CRYI' I O. e nc r-ypt_ des 
hHEN . 3DES_2 KEY' 

THE ~l DBMS _ CRYPTO. e IlC r I'D 1_ 3des_2key 
hHEN ' 3DES ' 

THE ~l DBMS_CRYPTO, encrYPL_3des 
hHEN ' AES128 ' 

THE ~l DBMS _ CRYPTO. e nc r yp 1_ aes 128 
~iHEN ' AES1 92' 

THEN DBM S_CRYPTO,encrypt_aes192 
hHEN ' I\ES256 ' 

THEN DBMS _ CRYPTO . e nc ryp t _ ae$256 
~iH E N ' RC4' 

rH EN lJ IlMS_ CRY I' I O. e nc r-ypt_ rc 4 
t tlLl; 

i r := hextoraw(p_in_val) 
l _iv = utl _i IBn st ring_t o_ r :J'N 
I _ke y :~ utl_i 18n . st r ing _tc _ raw 
l _dec_val := 

(p_iv, . AL32 UlF8· ); 
(p_",ey, ·AL 32UTF8 ); 

DBM S_CRYPTO.deccypt (s rc 
KEY 

=> I_in, 
=> I_key 

) 

l V => l _iv , 
t vp => l _en c aloo 

I DBMS_CRYPTO.chain cbc 
+ DBMS CRYPTO. pad pkcs5 

1 ret un t18n .'alY t o cha r (J cec val . · II L32UTF8·); 
R ETURt~ ret; 

r tW; 

IIpoTecTHpyeM <PYHI-CO;HIO, IlOIlhlT8SIlIHCb P8CIlIH<PPOB8Tb p8Hee 38IlIH<PPO ­

BaHBoe 3H8TJeHRe: 

SOL> SELECT get_dee_val ( ' 2137F30B29BE026 0FE7D6 1A194BC3400 ' , 
' 1234567890123456') 

2> FROM DUAL 
3> / 
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GET DEC VAL ( . 213 7F30B2 95E026DFE7D61A194BC34DD' . 1234 56 7890123 456 ' ) 

les t 

Bce OTJIllqHO, IlOJIyqeHO llcxo,n;Hoe 3HaqeHlle. OGpaTIlTe BHHMaHHe, qTO HC­

IlOJIbaOB8H TOT me KJIfO"<I, "<ITO H IlpH 38IlIH<:}JpOBhlBaHllll. TIPH paCIlIH<:}Jpo ­

BhlB8Hllil a8IlIH<:})pOB8HHoro 3HaqeHllH Heo6xo,n;IlMO HCIlOJIb30B8Tb Te me 
K JIfO"<I, 8 J1rOpHTM IllH<PPOB8HHfl, TIlIl ,n;on OJ1HeHllfl H c:o;erIJIeB Hfl, qTO II Ilpll 

38IlI ll<PPOBhl B8B H H . 

Bhl MomeTe llcn0J1b30BaTh g et _ de c _v a l R8R oGrn;yfO n porp8MMy ,n;J1fl P8C­

IlIHfllpoBhlBaBHfl 38IlIll(11POB8HBhlX 3H8qeHHH . .1lJIfl rrpOCTOThl, y,n;oGcTBa 

yrrpaBJIeHHR H oGecIle"<leHHR GeaorracHocTIl a peKOMeH,n;yfO rrOMeCTIlTh :'JTOT 

HaGop QJYHKUllll IlIH<PPOB8HllH B CIleUH8JIbHhlll (coGcTBeHHopY"<lHO coa,n;aH ­

HbIH) Il8KeT. 

IIpem,a;e qeM 3aBepmaT b ,a;aHB blH pa3,a;eJ1 , $I XOTeJ1 GbI oGpaTllTb Bame BHH ­

M8HHe H 8 BamB blH M OMeH T . B ,a;ByX npe,a;hl,a;y rn;Hx n pHMep8x $I HCn OJIb30-

BaJ1 Bxo,a;Hble H B blxo,a;B ble 3B8 T{eB Hfl TH n 8 VARCHAR 2. O,a;B 8RO He 3aGblB8HTe 

o TOM, qTO SHyTpH Ga3b1 ,a;8HHhIX IlIHfllpOB8HHe BhInOJ1BReTCR H8,a; 3H8"<1e­

HHRMH THrr8 RA\~ , TaR qTO HaM CJ1e,n;yeT rrpeoGpaaoBaTh ,a;aHHhIe H R) IfO"<I H3 

RAW B VIIRCHIIR 2, a 3aTeM OGp8THO B RAW. OTCYTcTBlle T8KllX rrpeoGp830BaHHH 

yIlpOCTllJIO HaIlIll rrpHMephl , HO B HeKoTopbIX CJlyqaHX OHO MomeT OlwaaTb­

CR Be,a;onyCTHMhIM (CM. npHMe"<l8HHe «Kor,a;a CJIe,a;yeT HCn0J1b30BBTb IlIll(ll­

pOBaBHe B <popMaTe RA'~~ ~ paHee B rJIaBe). 

YnpaBI1eHllle KI1IO'-laMIII B Oracle 109 
Mhl Hay"<lHJIll OCHOBhl aaIlIH<PPOBhlBaHllH II paCIlIll<PPOBbIBaBHH, a TaK me 

crrocoGhl reHepllpOB8H HH K JIfO"<Iell, 3TO GhlJI8 IlPOCT8J1 "<IaCTb 3a,n;a"<lH, Be,n;b 

n o GOJ1h meH "<I a CTH M hI HCn 0 J1h30BaJ1H H M efOrn;necfl npor paMMhI Oracle 

II c03,a;aBaJ1 lf ,a;JI fl B HX OG0J10qRIl. Ten eph n pIlmJ10 BpeMfl c a Mor o cep he3B O­

ro STarra IlIH<PPOB8HHH - yrrpaBJIeHIlH KJIfO"<IaMII. HaIlIHM IlpIlJIOmeHIlHM 

B eoGxo.n;lfMO oGparn;aTbCJI K K J1fO"<Iy .n;J1J1 pacm H<PPOBblSaHllJl 3an IIl<PPOB8B­

Bor o 3H aqeBHfl, II B aIlI 8 3a.n;aqa B TOM, qTOGhI c.n;eJ1aTb Mexa HIl3M .n;OCT y II8 

Ra K MomBO GOJIee npOCThIM. C .n;pyr oH CTOPOB hI, R J1IOT{ Be .n;OJ1meH GhITh 

n pOCThIM B8CTOJIhK O, qT06hI GhITb J1erKO p83rB.n;BBBhIM X8Kep8MII. B xopO­

IlIell CIlCTeMe ynpaBJ1eBHH KJ1fO"<I8MH npOCTOTa ,n;OCTyrra K RJlfO"<Iy yp8BBoBe­

IlIeHa MepaMII rrpe,n;OTBparn;eHllH BeaBTopH30B8HHoro ,n;OCTyna R BeMy. 

Cyrn;ecTByeT Tpll OCH OBHbIX no,n;xo,n;a K ynpaBJIeHHfO K JIKl"<laMll: 

• lIcn0J1h30S8BIIe o.n;Horo II Toro me KJ1fOq8 .n;J1fl Bcell G83hI .n;8HHhIX 

• lIcrrOJIb30BaH He paaJIH"<I B bIX K JIfO"<Iell ,n;JIH paaB bIX CTPOK TaGJIH U C 3a -

mll<ppoB8 HBblMH .n;aBHhIMIl 

• KOMGllBIIpOB8BBhlll rro,n;xo.n; 

B rrOCJIe,n;yKlrn;HX paa.n;eJIax 6y,n;YT paCCMOTpeBbI 3TH Tpll cIlocoGa YIlpaBJIe ­

B llH K JIKl"<laMIl. 
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B aTOll rJHI.Bfl paCCM3TpMBIUOTCH BO.1MO}KHOCTH BepCHH Orade 109, 
HO 06m:aJl rr.n;en T3K;Ke rrpMMeHHM8 H K 6a3e ,[laHHhlX Oracle9i, TaK 

'ITO uHtilOpMfll.(Ua 06 ynpaB.1:lflHHH IOllO~HlMH OKSmeTCIl nO.ilP,3Ho» 

II ,1.lJISl Tex, KTO nO.Jlb3yeTcSl cTapoH BepcHeii. 

IIIcnOIlb30BaHl'le OAHOrO KIlIO'Ia 

B STOM CJIy<Jae ,!l;JIH ,il;OcTyrra KO seeM ,D;aHHblM 6a3hl ;J;aHHblX HCnOJIb3yeTcfl 

O,ll;HB Ii TOT *e K.lUOtI. IIporpaMM8 llIHCPPOBHHllJI CQHTbISaeT acera O.n;IIB 

KJIIOTJ (OTTY,1l;8. r,ll;e DB xpaHHTcn) H lliHQJpyeT cere DOMOmbIO Bce .n;8nBble, 

KOTopble CJle,lIseT 3a:W;HTIITb (pRe. 4.3). Cyrn;ecTsyeT BeCKOJIbKO B03MO)K­

BhlX MeeT xpaHeHIUI K JIlOtIa: 

B 6a3e aa.JillbLX 

3TO C8MblH rrpOCTOH cnoco6. KJIlOTJ xpaHliTCfl B peJUJllHOBBOH Ta6JIIfI1;e. 
B03Mo»mo, B CnellH8JIhBO C03,1l;8BHOn: ,Il,JIH ::rrHX aenen cxeMe. BJIaroil:apn 

TOMY, 'l{TO KJIIO'I H!)X0il:HTCfl BHYTPH 6a3hl llaHHhlX, 8BTOM!)TH"IeCKH C03-

il:aeTCfl ero pe3epBHafl RonHR, TaK "ITO CTaphle 3Ha"leHHR RJIIO'l{8 MOm-HO 

nOJIy"lHTh peTpocneRTHBHhlM 3arrpOCOM (flashback query); KpOMe Toro , 

R JIIO"I He MomeT 6bITh Y:Kpail:eH H3 orrepaUllOHHOH: CHCTeMhl. Ho npOCTO­

Ta n0il:X0il:8 RBJIfleTC.H Ii ero c.lIa6hlM MeCTOM : RJIIO"I - ilTO npOCTO p;8HHhle 

B T86JIHUe, TaR 'l{TO Ram-llhlH, RTO HMeeT np8B8 HB peilaRTHpoB8HHe co-

... _- .. 
+: 
t 

Puc. 4.3. H CIWJ/,b:J08UItUe od/toto IOUO'l,a oJtR. 8ceu 6a3bl oaullblX' 
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OTBeTCTSYKHIJ;eH TaGJIHD;hl (HanpHMep, a,n;MHHIICTpaTOp Ga3hl ,n;aHHhlX), 

MomeT I13MeHIITb KJIIDq, pa3pYIIIIIB TeM caMhlM CHCTeMY IIIIIIppOB8HHH. 

B f/JauJwBoil cucme.Me 

K.T£ID"<I Coxp8HHeTCR B q:.aH~'le , KOTOPhlH 3aTeM MomeT GhlTb npO"<lHTaH n po­

ue,n;ypoH IIIIIQJPOBaHHH rrpil rrOMOIn;I1 BCTpoeHHoro rr8KeT8 UTL_ FILE. 

3a,n;aB COOTBeTCTBYIDIIJ;He rrpHBHJIerHH ,n;JIH ,n;aHHoro q:.8HJIa, Bhl rapaH­

THpyeTe OTCYTCTBHe B03MomHOCTli ero H3MeBeHlIfl ,n;JIfl nOJIb30BaTeJIeH 

G83hl ,1I;8HHhlX. 

Ha KaKO.M- mo C7>eJlfIiO.At IiOCUme.llC, no8KOlimpO.llbliO.Al KOlie'lIiOJllY nO.llb30-

BameJLlO 

3TO BallGOJIee Ha,1l;emHhlH cnocoG. HIIKTO KpOMe KOHeqHOrO rrOJIb30Sa­

TeJIH Be MOJKeT paCIIIHQJpOB8Tb 3BaqeHHH HJIII H3MeHHTb KJIlOq (:no OT­

HOCIITCH H K a,n;MHHHCTpaTopy Ga3hl ,1I;aHHhlX, H K CHCTeMHOMY a,n;MHHH­

CTP8TOPY). B KaqeCTBe npHMepa C'beMBOrO BOClITeJIfl MOJKBO npHBeCTli 

USB-K8PTY, DVD-,1I;lICK lIJIIf C'beMHhIH JKeCTKIfH ,1I;lICK. OCHOBHhIM He­

,1I;OCT8TKOM C'beMBoro HOClITeJIfl HBJIfleTCH B03MOJKHOCTb nOTepli If JIll 

Kp8JKlI KJIlOq8. OrBeTcTBeHHOCTb a8 COXP8HHOCTb K.T£ID"<I8 n;eJIliROM JIO­

JKIITCR H8 ROHeqHorO nOJIb30BaTeJI}I . ECJIIf RJIIOq rrOTepRH, TO nOTepRHhl 

(6e3B03BpaTHO) II aaIIIIIIppOBaHHhle ,n;aHHhle. 

rJIaBHOe rrpeIfMYIIJ;eCTBO Ifcrro.nbaOBaHIfH e,1l;lIHCTBeHHoro K·JIIDqa aaKJIIDqa­

eTCH B TOM, qTO nporpaMMaM IIIIfQJPOS8HIfH He npllXO,1l;IfTCH Bhl6l1P8Tb 

KJIIDqIf If3 Ta6JIHn; HJIH coxpaHHTb HX KaJK,1I;hlH pa3 rrpll o6pa60TKe 3arrHCH 

T86m1D;hI. 06rn;8fl rrpOIf3BO,1l;lITeJIbBOCTb YBeJIIf"<lIfBaeTCfl 38 C"<IeT YMeHbIIIe­

Blifl ROJIIf"<leCTB8 n;IfKJIOB npoueccop8 II OIIep8UIfH BBO,1l;8-BhlBO,1l;8. rJI8B­

HhlM Be,1l;OCTBTKOM 3Toro nO,1l;XO,1l;B flBJIfleTCH ero IIOJIB8fl 38BlICliMOCTb OT 

O,1l;Horo 3.T£eMeHTa. ECJIli B 68ay ,1I;8HHhlX IIpOHlIR8eT 3JIOYMhlIIIJIeHHlIR II on­

pe,n;eJIReT aH8qeHile KJIlOqa, TO BCH 6aa8 ,n;aHHhlX CT8HOBHTCR YH3BIIMOH . 

KpOMe Toro, eCJIII BbI aaXOTIfTe CMeHlITb KJIIDq, TO rrpll,n;eTCH If3MeHIfTb Bce 

CTpoKli Bcex Ts6JIIfU , TI TO MOJKeT 6hlTb ,1I;OCT8.TOTIHO TPY,1I;OeMKOH 3a,n;8.qeH 

,1I;JIH 60JIbIIIlIX 68.3 ,1I;8HHhlX (pIfC. 4.3). 

Ha3BaHHhle He,n;OCTaTKlI, oc06eHHO nOCJIe,n;CTBIfH IIOTepH KJIlOqa, ,n;eJIaIDT 

lICIIOJIb30BaHlie SToro IIo,n;XO,1l;a qpe3BhI"<IaHBo pe,1l;KHM. Oa MOJKeT 6hITb no­

JIe3eH JIIfilib B OT,1I;eJIbHhIX cIfTyan;lIflX. H8npIfMep, B CIfCTeMe IIy6JIIlKan;lIli 

,1I;8BHhIX, r,1l;e RJIIOq lICIIOJIb3yeTcfl TOJIbKO npIf nepe,1l;8qe ,1I;BBBhlX, 38TeM 

YHlITITOJK8eTCH, If ,1I;JIfl c.T£e,n;YlOIIJ;eH nepe,1l;8"<1If IfCIIO~'lbayeTcH yme HOBhlH 

KJIlO"<I. T8K8fl CHCTeM8 MomeT RCnOJIb30BaTbCfl 8reHTCTB8MlI QmB8BcoBOH 

lIBq:.OpM8n;lIli IIPIf OTIIpaBRe 8Ha,,'lIfTIf"<leCKIfX ,1I;aBHhIX KJIIleHTaM lIJIlI, Ha­

npIfMep, B CJIyqae, eCJIH O,1l;HO nO,1l;p8a,1l;eJIeBIfe ROMnaHlUI OTIIp8.BJIHeT KOH­

<lm,n;eHUIf8.JIbHhle ROpIIOp8TIfBHhle ,1I;8.BBhle ,1I;pyrOMy IIO,1l;p8a,1l;eJIeHHIO IfJIH 

rOJIOBBOMY OQJIlCY. 

VlCn0J1b30BaHl-le KJ11O'la AIlS! KalKAoi1 CTPOKI-I 

BTOPOH no,n;xo,n; 3aK·JIIDqaeTCH B HCrrOJIb30BaHilil paaHbIX KJIIDqeH ,n;.T£H Bcex 

CTpoK Ta6JIIfUhl (pIfC. 4.4). TaKoH no,n;xo,n; CYIIJ;eCTBeHHO 60JIee Ha,n;emeH, 
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~· ··········~~~~2 
t 

~ 
~ 

3awl'l¢tPOBaHHbIIl 
AaHHble2 

Puc. 4.1 . H Cllo/th;lOflalLue l(OtWtO ICJl iO'ta {JJI.H. fCa:wrJoil cmpO/cu 

-qeM paccMoTpeHHhIH B rrpe.n;hl,ll;yrn;eM pa3,ll;eJIe. ,l.lam.e eCJIII 3JIoYMhIIIvreH­
HIlKy II yp;8CTCH nOXIITIITh KJIIQ"lI , paCCeKpe'lleHa 6y,n;eT TOJIbKO oAHa CTpO­

K,a, a He IIeJIaH Ta6JIllIl;8 HJUlfiaa8 A8HHhIX. O,1l;H8KO ecTb II He,l.J;OCT8TKIi: 6b1-

cTpoe yse,7m:QeHIIe KO~'IllqeCTBa K.7IIoQeii ,1l;e.rraeT yrrpaSJIeHIIe liMll seCbMB 
CJIO.m.HOH aa,n;aqeti . KpOMe Toro, cTpa,n;aeT npOII3BOAllTe)lhHOCTb, BeAb one­
paUIIHM aaWHCPPOBhlS8HIIH Ii pacnm:QJPOBhlS8HllH rrprrxO,ll;IITcH reaepIlpo­
B8Th I1JIllIl3BJIeK8Tb ROBhlD: KJUQ'<I ,lI;JUI K8mAOH: CTpOKII . TeM He MeBee MHO­

nle CHCTeMbl WlllPPOB8Hllfl Bbl6IipaKlT HMeHHO STOT UOAXO)];, IIOCKOJIbKY DB 

06eCneQIiBaeT fioJIee BbICOfw:n ypOBeab 6e30DacHOCTH. 

KOM6V1HVlpOBaHHbllil nOAXOA 

B aeKOTophIX C.T[yqaax MomeT He DOAOHTR Hll OARH R3 ODHcaHHbIX paHee 

crroco60B. ,Il;asaHTe shIAeJIRM DO.T[OmI1TeJIbHhIe II oTpllo;aTeJIbHhle CTOPOHbI 

K am,n;oro ll3 HllX. 

• RCrrOJIb30SaHlle o,n;Horo KJUO"<la: 

a. LIpe3Bbl"<laHBO npocToe ynpaBJleHRe KJIIO"<IaMI1. ECTb Bcero OARH 

KJI1O"<I, ROTOPbIH HymHo C03,!1;8Tb, npO"<lHTaTb H C,!I;eJI8Tb ,!I;JIfl Hero pe-

3epBBylO RODrIIO. 

b. RJIIO"<I MomBO coxpaHHTb so MHorHX MeCTax, K KOTOPhIM y,n;06HO 06 -

par::qaTbCJI rrpRJIOmeHHJIM . 
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C. C .u;pyroH CTOPOHhI. RaR TOJIhKO KJIlOtt yKpa.u;eH, BCH 6a3a .u;aHHhlX 

CT8HOBIITCH YH3BIIMOH. 

• HCrrOJIh30BaHHe OT.u;eJIhHoro RJIlOtta .u;JUI KamAOH cTporm: 

a. ROJIlllleCTBO RJIlOtten paBHO ROJIlltteCTBY CTPOR, liTO YCJIO.)KHneT 

yrrpaBJIeBIIe KJIlOqaMII: 60JIhmIIii 06'beM .u;aBBhIx Bymao xpaHHTh, 

peaepBIIpoBaTh II T • .u;. 

h . C APyroH CTOPOHhI , Rpama o.u;Horo R JIlOtta rrpilBOAlIT R pacceKpettH­

BaHHIO TOJIhRO O.u;HOH CTPORH, HO He BceH 6a3hI .n;aHHhIX . 06IIJ;8R 

6eaOIIaCHOCTh CIICTeMhI IIOBhlmaeTCH. 

OlleBH.u;HO, "<ITO 06a IIo.u;xo.u;a HeCOBepmeHBhI. IIoJIh30BaTeJIIO HYJKHO HaH:TH 

KaKoe-TO KOMrrpOMliCCBoe pemeHne, TO eCTb nCDOJIh30BaTh BeKnH: rroAxoA, 

COqeTalOmnH: B ce6e Ka~leCTBa y.)Ke paccMoTpeBHwx . Momao nCrrOJIhaOBaTh 

B OB hIE: KJIlOq AJIn RamAOI'O CTOJIfiU8 (DpU aTOM K KamAon CTpOKe 6YAeT 

DpHMeBeB OAIlB H TOT me KJIlOtt). IIJIII HOBhIH RJIlOtt AJl.H R8mAOH Ta6JIIIUhI 

B e:mBHCIIMO OT ROJIIIqeCTB8 CTOJI6UOB, HJIII BOBhIE: KJIlOq AJIR K8m.u;OE: cxe­

MhI, HJIll liTO-TO eIIJ;e. ROJIll"<leCTBO KJIlOlIeH, HCIIOJIh3yeMhlx mo6hIM H3 

IIpe.u;JIOiKeHBhIX IIO.u;XO.u;OB, 3HallIITeJIhHO YMeHbIIHITCH, yIIpOCTHB yrrpaB­

JIeHUe RJIIOlI8MH, H O B03p8CTeT Y.H3BHMOCTh A8HHhIX. 

,IJ;aBaiiTe paCCMOTpnM eIU,e OARB rrOAXO,ll;. BY,lI;eM HCnOJIh30BaTh KOM6nBa­

UIIIO KJIlOqeii (pHC. 4.5): 

• O.u;llB KJIlOlI .u;JI.H K8iK,ll;OH CTPOKll IIJIIOC 

• MaCTep-RJIlOq ,lI;JIn BceH 6aahI A8HHhIX. 

Pettb Be ll,ll;eT 0 mHq,pOBaHIIH 3amU<PPOB8HBoro 3Ba't£eHHH (cp8RTlllleCKH 

3TO HeB03Mo»mo). H eCMOTpH Ha TO 't£TO OIIpe.n;eJIaeTCH R JIlOtt ,ll;JIH Ram.u;oH 

~"""", ... 
p,aHH!.Ie 2 

i , 
! 
t 

Puc. 4Ji. 11 cnO.lJ.b30aaUue .ltacmep-1{.lJ.IO'Ia 
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CTPOKH, Ilp11 IIIIHllPOB8HHllIlCIIOJIb3yeTC.H ne mom K.lIIO"<f, ROTOPhIti 6hIJI co· 

xpaaea .a;JUI AaHROM: CTPOKII, a peaYJIbT8T Ilo6HTOBOH: orrepa:O;HH XOR (we ­
KJIIO'tI8!OIll;ee HJIH) ,D;JIfl o(jyx 3Ha-qeHHH: CQXpaHeHHoro KJI!Qq8 Ii .M.acmep­

KJt1O'la . MaCTep-KJHo't{ MomeT xpaBIITbcn OTAeJlhBO OT .ll.pyrAx KJIlOtteH, RBK 

DOK8a8BO aB pRe. 4.6. ,llJIfl ycneiliBoro pacnm:qlpoBbIs8HHfl a8rrm:qlpoB8B­
Boro 3HaqeHHfl 3JIOYMbIIDJIeBBIiKY npH,ll;eTCfl HaRTH 06a KJIIO'Ia. 

BCTpoeHBbIii Il8KeT UTL_RAW COAep»CIfT <PYHK IIHIO BIT JOR, KOTOpyK> Mo:iKHO 

HCDOJIb30S8Tb ,D;JIfi BbIilOJIBeBIifl no6HToBoti oDepa:O;I1il H ICKJIlOlJafOru;ee 

MJIH $ . B hlilOJIH IiM Ilo6HTOSYlO orrepaUHIO XOR AJI.H ,ll;ByX 3Ha-qeHIIH: 12345678 
II 8765432-1. 

/- ilJaii f lI a tle6-caiire : bil _xo r sql ,/ 
1 DECLAn E 
2 l_bitxor-_vnl 
3 1 val l 
4 I_val ? 

5 AeGl N 
5 1 bllxo r va l -

RAw (2COC), 

VAHC IIAH2 (2000) 
VARC llt,R? (?OOO) 

' 1234J6rS' 

'87fl5 43?1 ' 

I UILJiA\Jj' bit_xor (u tl_i1Bn s t l-1.ng_tO_I-aw (1 _v <3 I_ 1, AL3 2ll l ~ S ), 

8 lltl _ i18n.st ring_t o_ raw (1 _val _ 2, '/l13?UFS' ) 

9 
10 

11 

12 
13 

14 

15 
15 
17 

13 

) ; 
DBMS OUTPJT . p~l _ line 

DIJMS OUTPJT , pLr l i ne 

( 

II 

) ; 

( 

II 

Puc. 1.6. Xpa.Iip.IlUe M.acrne.p-lcJ/.IO'W 

Raw Va l ,. 
nAWT OHEX (~1l_l18n. s t r ing_lo_ raw (l_va l _ l , 

'AL3 2UTFS ' 
) 

Ralv Va l , 
RI\WTOHEX (loU_l18 n, str in~Lto _r 3W (1 _val_2 , 

'AL32UTFS ' 
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19 

20 
21 
22 

) ; 

DBMS_OUTPJT.PLt_line ("Af te r bit XOR: 
23 END: 

239 

,l1;.JUl BblaOJIHeHIUI nofiIITOBOll onepan;lUI CaB"<Ia;lIa apeofipaayeM 3aB"<IemUI 

K TIIny ,n;aaHbIx RAW (RBK :,)TO c,n;eJIBBO B CTpORe 8: Bhl30B <PYHKD;IIII 

UTL_ I l 8N" STR I NG_ TO_ RA\~ npeofipB3yeT 3Ha"<IeHlIe R TlIny RAW) . B CTpORe 7 BhI-

3hlB8eM rrofilIToBYIO Q1YHRUIIIO «.HCRJIIO"<IalOru;ee llJill», a B ROHD;e BhlBO,n;IIM 

,n;B8 BXO.D;HbIX 3Ha"<IeHIIH , rrpeofipaaoBaHHble R TRny RAW, a TaRme peayJIbTfiT 

orrepaUI-m XOR . 

Pe3YJIbTaT fiY,ll;eT T BKIfM: 

3132333 435353 /3 8 

flm-i Va 1_2: 38313 63::34333 23 1 

Af te r bi t XO R: 090505010 10505C9 

OfipBTIITe BHIIMaHlIe, "<ITO p e3YJIbTaT n ofiIITOBOll onepaD;1I1I XOR COBceM He 

IIOXOiK HII Ha O,ll;HO II3 BXO,ll;HhlX 3H8"<IeHIIll. TaRIIM ofipaaoM, Ha OCH OBe 

,ll;ByX 3H8"<IeHHll - coxpaHeH Horo RJIIO"<I8 .D;JIH CTPOR H H M8CTep-KJIIO"<Ia - Mhl 

MomeM creHepllpOB8Tb H OBbIM (OTJIII"<IHbIH OT HIIX) KJIIO"<I , ROTOPbIM II fiy,n;eT 

IICrrOJIb30BaH ,ll;JIH IlImpPOB8HllH . ,l1;JIH Toro "lJTofihl nOJIY"lJIITb 3TOT HaCTOH ­

ill,I1H R JIIO'tJ (pe3ynbT8T onepaUiHl XOR), BaM B Y:tKBbI o6a 3B8tIeallfl. rro~no­
My tleJIOBeK, Y3B 8BnI11H: O,n;HO 113 3 HatleB HH, Be CMOJKeT paCnImpPOBaTb 3 B8-

tleHRe , IIOJIytleB Boe C IIOMOru;bIQ XOR, H COOT BeTCTBeHHO n OJIytlRTb pe aJI b ­

HhIH RJIlOtI • .... 
,"' .. .Il,aHHhlii cnoco6 He JIBJUleTCJI nOBTopHhlM nIHfPPOBRHUeM 3anDHilpo-

.... BHHHhlX .o;8HHhlX n OCpe.ll;CTBOM BOBoro KJlIO'q8 . IIaKeT DBMS_CnYPTO Be 
," .. ~ 

,-__ ,~ .. ~. nO~BO_'HleT n OBTopHO 3 flllllHilPOBI'lTh Y)KP' 3flmncjlpoB8 HHOP. 3Ha ~Ie -

HHe. ECJlH 6hl Bhl IIOIIhlT8JlHCh BhlIIOJIHlITb IIO.ll;o6HYIO OIIepaUHIO. TO 

IIOJI Y 'qHJIH 6hl coo6w;eBHe 06 omH6Ke ORA-2823, HH¢OpMHpYIOw;ee 

() TOM, ~[TO ,';I8HHhle Y)Ke ~flllIl:HllpoBaHhl. 

llaMeHHM Harny npor paMMY mIIlPPOBaHHH TaK, ,<{Tofihl 8 Hell IICnOJlb30BflJI ­

CH MaCTe p - KJIlOq • .1lo6aBJIHeM (8 cTpORe 6) HOBYlO IIepeMeHHYlO I_mas­

t er _ key , ROTOPflH npIIHHMaeT 3H8qeHIIe OT nO.JIb30B8TeJIH (rrepeMeHHaH 

IlO,n;CT8HOBRH &ma s t e r _key) . B CTpOKax 15-17 BhIrrOJIHHeM orrepfl.UIIIO XOR 
,!l;JIH KJIlOqa H MaCTep- KJIlOqa II HCIlOJIb3yeM pe3YJIbTaT B R a"lJeCTBe KJIlOqa 

nuuPPoBaHIIH BMeCTO rrepeMeH H oH I _key B CTpORe 22. 

/. tliaii l' Iia He 6-ca~ re : enc_dec_nas l er sql -/ 
1 REM 
2 REM OllpeJ-\eJlj.le M I lepe'l€l tI IY() ,llJ IH x p8 11e liloH I 3au.~rjJpolla ll lo 0 3i18<-ieIIl11· 

3 VARIABL:: ene_val va rc t1ar2(2 000 ) " 
4 DECU\RF 
5 l _"ey 
5 1 m3s t er key 
71tnval 

VAnC HAR2 (2000) 
VIIRC II /,R? (?O OO) 
VIIRC HIIR 2 (2000) 

"123 4567890 123456" 
"& Tla ste ~ ke y" 

"Ccn f lden ttal Data" 
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R 
9 

10 
11 

12 

13 

14 
15 
15 
17 

1R 
19 
20 
21 
22 
IJ 
24 

" 26 
27 
25 
29 
30 
31 

31 
33 
34 
35 
33 
37 
35 

39 

40 
41 
42 
43 
44 

" 

rna sa 4 . W lr1 cppoBaHV1e V1 xewVlpoBaH V1e ,QaHHi.JIX 

NJMIlER 

DflMS CRYPTO encrypt 365 1 /8 

+ OBMS CRYPTO Chain _CbC 
+ lJUMS_CHYI' I 0 pac_p-<CS8 

RAW (iGnC), I_enc 
I_e ne_key 

BE GIN 
flAW (2000), 

l _enc key 
UTL_flAh bil XO I (ull_llSn s l r in g_ l o_raw (l_key, 'A L32 UTFS'), 

ut l _i 18n . st r in(Lto_ ra 'o'I (I _T,as t e'_ke)', ALJ2UTFB' 

) 
I_enc ::; 

lltlMS_CHYI'IO.encrypt (utl_i1Sr s t r-i r g_to_raw O_in_va l , AL32U I 1-8), 
l _lnoc 
l_enc_kev 

); 

DBMS OUTPJT PLt line (' Enc rypted::;" I I 1 enc), 

enc va l HAWlOHI::X 0_8nc); 
[ ND; 

/ 
DEC LARE 

1 '(ey VIIRC HIIR2 ( 2000) 
I _mas le r _key VAnC HAIQ (2000) 
1 jn val RAW ( 2COO) 

l _mod NJMR t R 

DBMS CRYPTO enc rypt_aes 128 
+ DBMS CRYPTQ chatn cbe 
t DBMS_CRYPTO pac _p"cs5, 

I_dec HAW (2COO), 

I_ene_key 
BEGHI 

l _enC_key 

RAW (;:>(;0(;), 

"1 23 4567890 123 456' 
"&masle r_ key ' 
IIEX rOHA\~ ( enc_ va.!), 

UTL_RAh bil xo r (ull_ i18n slr i ng_lo_ raw ( l _key, ' AL32UTF8 ), 
ull_i 18n. sl r in~Llo_ r-aw ( 1_ Tlas l e _key, "AL32UTF8 " 
) 

1 dec = DJlMS CRYPTO decrypt (1 i.n va l, 1 moc, 1 ere key) 
DBMS_OUTPJT Pl t _line ( Dec rypte d=' I I utl _i 1Sn. r aw_t o_cha r (I _dec»; 

PeaYJIbT8TOM BhlIIOJIHeHHH npllBe,ll;eHHorO cpparMeHT8 KO,ll;a 6Y,ll;YT T8KHe 

BhlxO,ll;Hhle ,ll;8HHhle . 06p8THTe BHHMRHHe, '<ITO CH8'<1RJI8 R 38,ll;8IO M8CTep ­

I<·JIIO'<I ,ll;JIH IIIHCPPOB8HHH 3H8'<1eHHH, 8 38TeM TOT me C8MhlH M8CTep-KJIIO'<I 

,ll;JIH P8CIIHl:CPPOBbIB8HHH. 

ente r value fo r Tlas t e' _keF MasterKey0123456 
old 3' 1 Mas ter key varehar?(20CO) - '&T,aste r key' 
new 3: l _Mas ter_key va rchar-2(20CC) "MasterKey0123456 
I:: n crypt ed =C2CA lm41- lJ4 9 8 21iC3Alj lj2 31W to 84 9lJOC93/D3 t l::66 b 9 lJ t 8A32 AC69 ::.I-i-lJ41:: 8 3 - ,. 9 lJ 

PL/SQL procedu re successfullv cCrlp1eted. 

Ente r value t o r rlast e r _key: Maste rKey0123456 



YnpasneHlIIe Kn KJ'-Ia MlII B Oracle 109 

01 d ;l: 

ne'N 3' 1 11a s t er key varchar?(?O r, (1) 
De crypted=Conf i een tialData 

l'l/SO l procedure success f ully CC rl pleted . 

"&T,ast er_ ke v' 
'Maste rKeyOl?:l455 
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IIporpaMMa 38np8IlJIIBaeT M8CTep-KJIIOTI, $I npe,1I.OCT8BJIfllO en: KoppeKTHoe 

3H8'<1eHile II IIOJIY'<I8IO KoppeKTHoe 3H8'<1eHIIe. H o TI TO 6YAeT, eC.7III $I YK8.IKY 

HeAeHCTBIITeJlbHhlH MaCTep- KJ[IO'<I? 

Ente r val ue fo ' T,as t e ' key : Mast erKey0123456 
old 3: l_r18ster_ key va rchar-2(20CC) "&T,ast e,_key" 

ne'N 3: I _Mas t e r _key va rch a r2( 20 CO) "Maste rKey' 
r ncrypted=C?CMm4FD495i riC3Afl fliJI1 1l 50B49DCJC937DJ r rflfi591l5BA3?IICfi9 - FFD4rflJ :;79D 

IJL/SO L procedu re successfullv cC Mpleted. 

Enle r value fo ' T,as l e ' _key: HasterKey0123455 
old 3: I _Mas t er_key va rch ar2(20r,0) "&T,ast er _kev' ; 
ne'N 3 : IJlaster_ key varcr,ar2(20CC ) := ''o'tronqMaste rKey' 

eecla re 

Enflon al line 1 
ORA-2B817' ['l/SOI_ f uncti.on ret urned an erro r 
onA- 06512. at '"SYS DBMs_cnYPTO JFI ", line 67 
ORA 06512: at '"SYS DB1~S_CRYPTO '" line 41 
ORII - 06512. at Hne 15 

Mhl BIIAIIM C006rn;eHIIe 06 oIlJII6Ke : IICIIOJIb30B8HIIe HeBepHoro M8CTep­

KJIIO'<I 8 n pIlBOAilT K TOMY, '<ITO 38IlJ mppoBaHHhle A8HHhle He P8CIlJIII}1POBhl ­

BaIOTCR. HUIlJ ycoBepIlJeHCTBOB8HHhlH MexaH II3M 6a3I1pyeTcR HU AByX PU3-

abIX K JIIO'<I8X, II 068 KJIIO'<I8 He06xoAIIMhl AJIfl YCIIeIlJHOH P8CIlJIII}1POBKII. 

E CJIII Bhl CrrpR'<IeTe M8CTep-KJIIO'<I, TO 3Toro 6YAeT AOCTaTO'<lHO AJIR npeAOT­

Bpa rn;eHIIR H eUBTopII30B8HHoro paCIlJII{PPOBhlBUHIIR. 

T. K. M8CTep-KJIIO'<I xp8a IlTCfl a8 KJIIIeaTCKOM KOMIIbIOTepe II nepeChlJIaeT­

CR no ceTII, TO rrOTeHD;I1aJIbHhlH 3JIOYMhlIlJJIeHHilK MO.IKeT IICnOJIb30BaTb 

CIIeD;I18JIbH Oe Cpe,1I.CTBO (CH mpep) AJIfl nepeXB8T8 3H8'<1eHilfl B MOMeBT e r o 

n epeA8QIl. 3aID;I1TIITbCfl OT 3Toro MO.IKHO CJIeAYIOID;I1MII cnoc06aMII: 

• MomHO C03AaTb BIIpTyUJIbHyIO JIOKaJIbHYIO ceTb (vi rtual l ocal a r ea net­

work - VLAN) MeiKAY cepBepOM rrpIlJIOmeHIIH II cepBepOM 6U3hl AaH­

HhlX. VLAN B 3H8'<1I1TeJIbHOa Mepe 3Urn;I1rn;aeT ceTeBoH Tpaq)IlK MemAY 

cepBepaMil. 

• BbI MomeTe I13MeHIITb M8CTep-KJIIO'<I KUKIIM-TO npeAonpeAeJIeHH hlM 

cnoc060M, HanpIIMep. II3MeHIIB nopaAOK CIIMBOJIOB Ha 0 6 paTHhlH; TorAa 

3JIOYMbIllIJIeHHIIK, nOJIyqIlB KJIIOq , nepeAuHHbIH no ceTII, He IIOJIY'<l8eT 

peUJIbHO I1CnOJIb3yeMhlH MaCTep· KJIIO'<I. 

• H aKOHeu, AeHCTBIITeJIbHO H8AemHhlM pellIeHileM ,aB.n,aeTC,a I1cn OJIb30 -

BaHile onD;III1 p8CllIIIpeHHOH 6eaon aCHOCTil ASO - Oracle Advanced Se­

cur ity Opti on (npeAOCTaBJmeMOH 3a A o nOJIHIITeJIbHYIO nJIaTY) . 06ecn e­

QIlB8IOrn;ea 6eaonacHocTb Tpuq)IlKa Me*AY KJIIIeHTOM II cepBepOM . 
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3a14I'1Ta OT aAMI'IHI'ICTpaTOpa 6a3bl AaHHbIX? 

CJIe,llseT JIH 3aru;Iu:u;aTh a8IIH:I<ppos8HHbIe .n;aHHhle OT coficTseHHoro a.n; ­

MHHIIcTpaTopa Gaahl .n;aHHhlx? T aKOll: Borrpoc B03HHKaeT npIf npoeKTH­

pOS8HIIH CIiCTeMhl, II BhI ,ll;OJDRHhl KaK-TO aa Hero OTBeTllTh. 

Kmoq xpamITC,H B 6aae ,ll;aH H hIX llJIIT B ¢lati.T[OBOH CIICTeMe. ECJm KJHO"<l 

xpaHIiTCH B 6aae ,n;aHHhlX, TO 8AMllHllCTpaTOp I1MeeT B03MomHOCTh pac­

IIIIICPPOS8Tb mo6hle a8II1mppoS8HHhle .n;aHHble (TaR KBK y Hero eCTb apaBa 

aa Bw60PKY 113 JtHJ60u Ta6JIIf:O;hl, B TOM "'IRene Ii H3 Ta6JIllD;hl, B KOTOPOH: 

xpaBflTcn KJIIO"4il ). ECJIH KJIIOt{ xpaBllTcn B cpaibIOBoil CHCTeMe, DB ,n;OJl­

./KeB fib!Tb ,ll;OcTyneH 8.lIa;:J;em,:o;y IIporpaMMBoro OfieCIIeqeBllfl Oracle, TaR 
<JTofi:w era MOJKBO fib!JIO rrpoTHlTaTh C IlOMOIUhIO D8KeT8 L T LJI LE, K ROTO­

pOMy MomeT HMeTh AOCTyII a,n;MHHHcTpaTop 6a3hl ,n;aHHhlx. T aKHM 06pa-

30M, r,n;e 6hl HH XpaHHJICfl KJIlOq, rronhlTK8 a8rn;I1Thl a8IllIlrppOS8HHhlX 

,n;aHHhlX OT a,n;MIIHIICTp8Topa 6a3hI ,n;aHHhlX rrpe,n;CTaSJIaeTCa 6e3ycrreIll­

HoiL Orrp8BAaH JIll rroA06HhlR PIICK B BailleR KOMnaHIIII? OTBeT 3aBilCHT 

OT rrpOBo.n;HMOH IIOJIHTIIKII 6e30II8CHOCTH II PYKOBO,ll;flrn;HX ,n;OKYMeHTOS. 

B 60JIhIllIlHCTse CJIyqaes 8AMIIHIICTp8TOp8M .n;OBepaIOT, HO aTO MomeT 

6hITh rrpe,ll;MeTOM o6cymAeHHH. B HeKOTophlX CJIyqaax He06xo,n;HMo 3aIU;I1-

rn;aTh 3aIIImpPOBaHHhle .n;aHHhle .n;ame OT a,n:MIIHIICTpaTopOB 6a3 ,n:aHHhIX. 

B TaKOM CJIyqae npH,n:eTCH xpaHHTb KJIlOqIl TaM, Ky,n:a ya.n;MIIHHCTpaTO· 

pa 6a3hl ,n:8aHhlX HeT AocTyn8, B8np"Mep a8 cepBepe npHJIOmeH HH. Ho 

T8KHMH K~'I1Ot{8MH 6y,n:eT CJIOmHO ynp8BJIflTb. He06xo,n:HMo 6Y,ll;eT 06ec­

IIeTIHTb HX peaepBHoe KorrHpOS8HHe II 3arn;HTy OT KpamII. 

MomBo HCnO~'Ih30BaTh 60JIee CJIOmHYIO CHCTeMY ynpaBJIeBHfl, HCnOJIh-

3yfl MaCTep-K.'IIOTI, MRCTep-KJIIOtJ: Mo)KeT 6hlTh n OMern;eH B UllrpPOBOH 

.. 6YM8mHHK~ (wallet), 8 npHJIOmeHHe 6y,n:eT 38IIpamHB8Tb RJIlOq R8m ­

,n:hlH pa3 rrpH IIIHrppOB8HHH .n;aHHhlX. KJIlOq 6Y,ll;eT HeAoCTyneH a.n;MHBH ­

CTpaTOpy 6a3hI .n;aHHhlX, HO BCH CilCTeMa CTaHeT 60JIee C~'IO)RHOH, H spe­

Ma 06pa60TKil B03paCTeT. 

Ec.nH BaIIIa ueJ[h COCTOllT B TOM, q T06hl BocrrperrRTCTBOBaTb a.n;MHHllCTpa ­

TOpy 6a3hI ,ll;aHHhIX I13MeHilTh KJIlOq, He 3anpern;aR rrpOCMOTP RJIIOqa, 

MmKHO TaKme I1CrrOJIb30BaTh MexaHII3M C MaCTep-KJIlOqOM. MacTep­

KJIlOq MomeT OhlTb rrOMern;eH B q,aRJIOBYIO CilCTeMY, KOTopaa AocTyrrHa 

BJIa,n:eJIhD;y n porpaMMHoro 06eCneqeHIIH Oracle TOJIhRO ,n:JIfl qTeHHa. 

B STOM CJIytI8e 6838 AaHBhlX (ll aAMllBllCTpaTOp) CMO)KeT llCnOJIh30S8Tb 

RJIlOq ,n:JIfl DIHqlpOB8HHfl, BO H3MeBHTb KJIIOtJ: a.n;MHHHCTpaTOp He CMO)KeT. 

,lJ;JIfl Toro qTOOhl 06ecneqHTb ynpaBJIfleMOCTh CHCTeMhl (oc06eHHo eCJIII 

Bhl XOTllTe 6hlTh YBepeBhl B TOM, tJ:TO BJIHflHHe Ha SRmH npHJIO)KeBllH 

MHHIIMaJIhHO), c.'Ie,n:yeT xpaBHTh KJIIOTIH llJIH B rpRHJIOBOH CIICTeMe, lUH 

SHyTpII Ta6JIHUhl 6aahl ,n:8HHhlX. B STOM CJIyqae CKPhlTh HX OT 8,n:MHHH ­

CTpaTop8 683hl ,ll;8HBhlX He y,ll;8CTCfl. 
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He cyru;eCTByeT COBepIIIeHHoro MexaHH3Ma yrrpaBJIeHIUI KJIIO"'IaMH IIIIIq,pO­

BaH HR. TIPH BbI60pe TaKoro MexaHilaMa CJIe,n:yeT PYKOBO,n:CTBOBaTbCR cne ­

D;Hq,I1KOll KOHKpeTHoro npHJIOJKeHHR H nblTaTbCR HaIhil KOMnpOMIICC MeJK­

,n:y npOCTOTOH ,a;ocTyna K KJIIO"'IaM II 6eaonaCBOCTbIO ,n:aBHblX. Tpll paCCMOT­

peBHblX BaMII no,n:XO,il;a onIlCblBalOT Tpll OCBOBBblX MexaBllaMa ynpaBJIeBllfl 

KJIIO"'IaMll, Ba OCHOBe KOTOPblX Bbl CMOJKeTe pa3pa60T8Tb c06CTBeHHblH no,n: ­

xo,n: K yrrp8B~'IeHIIIO KJIIO'IaMll nUI(\lpOBaHllfl. B03MOJKHO, y Bac rrOflBflTCfl60 -

JIee y,n:a'IHble I1,n:eIl, ~'Iy'IIIIe no,n:xo,n:,aru;He K BaIlIeH KOHKpeTHOH cHTyaIJ;I1I1. 

H a rrpHMep, B03MomHO npllMeHeHile rIlGpIl,1l;HOrO no,n:xo,n:a, C HCrrOJIb30Ba­

HlleM pa3~'IllTIHblX KJIIOTleii ,il;JIfl HallGOJIee BamHblX Ta6JIIIIJ;. 

np03paLlHoe WlII'I>POBaHllle AaHHblX 
B Oracle 109 Release 2 

ECJIII BbI xpaHliTe KJIIO'I IlImpPOBaHIIR II aaIlIIIq,pOBaHHbIe ,n:aHHble B 6aae 

,n:aHHblX, TO BoaHilKaeT eru;e o,n:Ha nOTeHD;HaJIbHaR yrpoaa 6eaonaCHOCTli. 

IIpH Kpame ,n:HCKOB, H8 KOTOPblX Xp8HIITC.fl BCfl 6aa8 ,n:8HHblX, Bce ,n:8HHbIe 

cpa3y.>Ke pacceKpettIfBalOTCfl. ,lI;JIfl Toro ttT06bl 060HTll STY np06JIeMY, CJIe­

,n:yeT xpaHllTb K JIIOTI oT,n:eJIbHO, BHe ,il;llCKa, Ha KOTOPOM xpaHflTcfl 38IIIIIq,­

pOBaHHble STIIM KJIIO'IOM ,n:aHHble. 

ECJIll B8IlI8 683a ,n:8HHblX nOJIHOCTblO ll30JIIIPOB8H8, Bbl, B03MO)KHO, He Bll­

,n:I1Te CMblCJI8 B IIImpPOB8HIIII ,il;SHHblX. O,n:H8KO Bbl MomeTe 38XOTeTb 06e30-

rr8CIITb ce6fl OT KP8.>KII ,n:HCK8. B KBtteCTBe o,n:Horo I13 peIlIeHHii MO)KHO 

npe,n:JIOmIlTb c03,n:aHile rrpe,n:CTaBJIeHII,a ,n:JIR oT06pameHHR pacIlIIIq,poBaH­

Horo 3Ha'IeHilH. B STOM CJIY"'l ae, eCJIH K·JllO"'I xpaHIITC,a OT,n:eJIbHO, q,I13H"'Ie­

CKaH Kpama ,n:HCKa He npHBe,n:eT K paCCeKpe"'lHBaHHIO ,n:aHHbIX • .llaHHbIii 

no,1l;Xo,n: BOaMO)KeH, HO Tpe6yeT Tru;aTe~'IbHOii, Tpy,n:oeMKoii HaCTpollKH . 

,lI;JI51 pS3peIlIeBIHI n o,n:06HblX CllTy8IJ;I1ll B Or8cle 109 Release 2 BBe,a;eH8 BO­

BSfl B03MO)KHOCTb np03pattHOro IIIHq,POB8HIIfl ,il;8HHblX (Transparent Data 

Encryption - TDE). TDE I1CrrOJIbayeT COtteTBHIIe ,n:ByX K . .'IlOtteii: M8CTep­

KJlIOtt xpaHHTCR BHe G8abl ,n:aHHhIX B «6YM8.>KHHKe», KpOMe Toro, eCTb eru;e 

KJIIO"'I ,n:JIR Ka)K,n:oll T86JIIIIJ;hI. ,lI;JIR Bcex CTpOK Ta6JIHUbl HcnOJIb3yeTcR 

O,n:I1H H TOT me KJlIO"'I, K·JIlOtt Kam,n:oii Ta6JIIIUbI YHIIK8JIeH (pHC. 4.7). 

TDE no,n:paaYMeBaeT, "'ITO BbI aa,n:aeTe no,n:MHO)KeCTBO CTOJI6UOB ,1I;JIH IlIIIq,pO­

BaHHR. H arrpilMep, eCJIII B Ta6JIIIIJ;e 4 cTo~'I6ua, KaK rrOKaaaHO Ha pilC. 4.7, 
II IlIIIq,PYIOTCH CTOJI6IJ;bI 2 H 3, TO Oracle creHepHpyeT KJIIO'I H I1CnOJIbayeT 

ero ,n:JIH IIImpPoBaHHH .n;aHHblX CTOJI6IJ;OB. Ha ,n:I1CRe CTOJI6IJ;bI 1 114 6y.n;YT 

coxpaHeHbI B OTRPbITOM BH.n;e, a .n;Ba ,n:pyrIlx cToJI6ua - B aaIIIHq,poBaHHoM. 

IIpH BhI60pe nOJIb30BaTeJIeM 38IlIIIqlpoBaBBhIx CTOJI6uOB Oracle Be3aMe TH O 

I13BJIeK8eT K.lllOtt I13 «6YM8.>KHIIK8», pscIIIll(llpOBhIBaeT CTOJI6IJ;bl II rr OK83bl­

BBeT I1X rrOJIb30B8TeJIIO. ECJIH .n;I1CK C .n;aBHblMil IIOXHru;eH, I1X HeB03MO)KHO 

I13 BJIettb 6e3 KJIIO'Ieii, KOTopble xpaHRTCH B «6YM8)KHHKe», 3aIlIHq,pOB8H­

HOM MaCTep-KJIlOttOM, KOTOPblii II caM coxpaHeH He B BH,n:e OTKpbIToro TeK­

cTa . B pe3yJIbT8Te BOp He CMomeT paCIlIIIq,pOBaTb .n;aHHble , ,n:8.>Ke eCJIII YR­

pa.n;eT ,n:I1CKH I1JIH CKorrHpyeT QmHJIbl. 
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._-_ .. ---------, 
,- : • Macrep-- : 

: , KIlIO'l : . . 
: ~&yMUCHMIOI : 

t~BH~_~":'."_~~)) 

.... _ ... 
Puc. 1. .7. MOUeJl.b npo;/pIH/WZO IUU(/Jp06U1WX iJUIUtbtX 

.... 
of.' , ' 3a.nattfl Transpa.rent Data Encryption (TDE) eOCTOltT B o6ecrrwte-
... HMll :mLqHThl .n:I:IHHblX, xpRHaru;»xca Ha Tl:llOlX H()(:HTe.1JJlX, Rill' AHC-... ~!: 
L_--'~~' KH 11 Ma r HHTHhle JIeHThl , KOTOpa" He06xo.ll;l'lM8 B COOTBeTCTBHH co 

MHOr:HMli Ha:u;nOHaJlbHhlMH lVll1 Mem.nYHflpOll:HhlMH HOPMHTHBHbIMH 

.ll;OKYMeHTaMH H npaBlfJI3Ml1, TaKH M H KaK Sarbanes-Oxley, HIP AA, 
Visa Cardholder Information Secur ity Progr am H T. ,1:1. 

TDE He SlB,1ReTCJl no.:mOMI'ICWTa6HoH C!nCTeMO}I lDH(l)pOBI:tHHst II He 

ZJ;OJI)KHfI ItCnO.ilh:iOBilTbCa B TIil\oM tW~leeTBe. HnnpUMep, 06paTHTe 

BHHMaHHe H3 TO, 1.ITO aaWHCPPOB3HHhle CTOJlOUbI paCllIH<PPOBhlBa­

IOTCR B Jllo60M c.1JY'lue, BHe 3RBHCHMOCTH OT Toro, KTO BblfiHpaeT 

.D;FlHHhle . 'ITO Bpsrf]; JIM y.n;OBJIeTBOp.fleT Balin-1M Tpe60BrunulM fie30nac­

HOCTl'I. .l(JI.fI nOJlytJeHlIsr KOMTIJleKCHOro perneHH.fI CJIe.n;yeT c03;:taTh 

co6cTBeHHbIii l1HCTpYMeHT, HCnOJlb3Y.fl OllHCIlHHbIe B rJlIlBe rrpHelllhl . 

,U;m TOrO QTo6bI BOCnOJIb30BaTbCfl npeHMyru;eCTB8MH TDE. il:068BbTe npeil:­
JIOmee:He ENCRYPT (,iwcTynBoe TOJIbKO B Oracle 109 Re lease 2) ,lJ;JI$1 K8m,lJ;OrO 
mmllpyeMoro cToJI6o:a B onepaTOp C03,1J;amUI BarneR Ta6JIHUbI: 

/ - illa~r ria Re 6-eaI1Te : c r_ account s ,sq1 */ 
CHlJ\ I [ IABU. acccun t s 

( 

ace nc 

fi I·st _name 

last_name 

SSU 

t~ J Mll r R NOT NU l l , 

VA RCIlAR;J (30) NOT NU l l , 

VAHCIlAH2:(30) NOI NULL , 

VA HCHAH 2:(9) ENCRYPT USING 'AES128', 
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) . 

ace_type 
foliC_ld 

Vi\RCIIAR2( 1) NO"! NU l l , 
tJJMB Efl ENCRYPT USING 'AES128 ', 

sub ace type VI\RCHAR 2(80 ), 
::lcC_Cpen_dt DATE NOT NU LL 
ace ITlcd dt Di\T~, 

::lCC_'1'Igr-_id tUM81:: H 
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B ,lJ;8HHOM cJIy'f!ae CTOJIfir:J;f.,I SS N H IOLIO_ID IlIHCPPYIDTCH rrpH rrOMOIlJ;H AES­

aJIrOpHTMa co 128-fiHTHbIM KJIIDqOM . IIpeAJIQjKeHHe [NCRYPT USING BorrpeAe­

JIeHHH cToJIfiD;a YK33bIBaeT aa Heofixo.u;HMOCTb nepexBaTa 3aaqeHHH 8 SI1.u;e 

OTKpbIToro TeKCTa, HX IlIH<pposaaHn H coxpaaea11fl S 3alllH<pposaBHOM S11-

.u;e. Kor.u;a nO.7Ib30saTeJIb Sb1fiHpaeT ,lJ;8BHbIe H3 TafiJIHD;bI, 3HaTIeHHe BenSHO 

(rrpo3pa'TIHo) paCIlIH(llpOSbIsaeTcn . 

" " ',~. ' He,,1ban m :nO.1Jb30BaTb npoap~p!lwe WmlJpOIHIlfUe B Ta6.1JUUB,X, npH-

H3.n:IejIL3m;HX nOJ}b30BaTe;no S'iS . 

HaCTpoi1Ka TOE 
TIpem,lJ;e qeM B8q8Tb HCnO.JIb30B8Tb TDE, Beofixo,lJ;HMO C03A8Tb ~fiYMa.)K­

BHK», B KOTOPOM fiy,[{eT Xp8HHTbCfl MaCTep-K.JIIOTt, H ofieCn eTIHTb ero fie30-

n aCBOCTb. PaccMoTpHM rrpouecc ynp8s.lIeBH$I «6YM8mBHKRMII» nOIll8rOBO. 

1. BwfipaTb MeCTOIIO.JIO)KeHHe . fiYMamHHK8» . 

IIepe,lJ; rrepSWM npllMeHeHHeM T DE Heofixo,lJ;IIMO C03,lJ;aTb .fiYM8mHHK», 

B IWTOPOM fiY,lJ;eT XP8H HTbCH M8CTep-KJIIO'f!. lIo YMOJI'f!8HHIO «fiYM8mHHK» 

C03,lJ;8eTCH B RaTaJIOre $ORACLCBAS C/adm in /$ORAC LC_SI D/wallet . Bw MO)Ke ­

Te BbIfip8Tb ,lJ;pyroH K8TaJIOr, YK8aRB ero B q,8HJIe SQLNET.ORA. H8npu­

Mep, eCJIH BbI XOTHTe, '!'.{TofibI «fiYMa)KBHK» Xp8BlIJICn 8 K3Ta.JIOre /orac­

]e_vii1]let , ,lJ;oG8BbTe npH8e,lJ;eBBbIe BII-me CTPOKIl B Q>8H~'I SQLNET.ORA. 

B HameM C.JIY'!'.{8e $I fiy,lJ;Y C'!'.{HTaTb, '!'.{TO BbI6paH KaTaJIOr no Y MO]l'f!8BIUO. 

cNCflYllIlON WAL U: I LOCAIlON 
(SOURCE= 

(M c-l IlOlJ=tile) 
(METHOD_DATA= 

(DTRTrORY =!o rae I 8_wa ll et)) 

Y6eAIlTeCb 8 TOM, 'f!TO «6YM8.IKHHK» BRJIIO'!'.{eB s n pouecc pe3epBHoro KO­

nlIpOB8HIln. 

2. Y CT8HOBHTb rrapO.'Ib AJIH «6YM8mHHKa». 

Tenepb 8aM HymBo C03,D;8Tb «fiYMamHHR » H YKaa8Tb napOJIb ,lJ;.JI$I ,lJ;OCTy ­

na K BeMy. Bce aTO MOJKHO CAe]laTb, SbInO.JIBIIB OAIIH onepaTOp: 

i\11T R SYSTr M 8rT r NCRYPTTON Kry ID r NTTFTrD BY ·poeh -· 

.IJ;aHHhlH onepaTOp BbIIIOJIHHeT TpH ,lJ;eHCTBIIH : 

8. C03,lJ;aeT «fiYMa)KHIIK» B K8T8JIore, onpeAeJIeHHOM 8 mare L 
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b . ¥CTUH8SJIHSUeT ,1l;JIH «6YMa.mHllKu» napo.T£b - «pooh». 

c. OTI~PbIBaeT «oYMamHIIK» )1;JUI coxpaHeHIUl Ii H3BJIe'IeHIUI KJIIO'Iefi: 

cpe)J;CTsaMII TDE . 

IIapoJIh flBJH1e:rCfl per nCTp038BRCllMblM Ii ,1I;OJDKeB 38KJIroQaTbCfl B ,1l;BOH­

Hble K8BbItlKll. 

3. OTKPbITb «6YM8)KHHK », 

Ha npe.n;hI.n;Yn:J;eM m are 6YMRiKHIIK 6hlJI OTKPbIT .n;JIH pa60ThI C HHM . 0.11:­

HaKO IIOCJIe Toro Ral{ 6YM8:IKHIIK C03,ll;8H, B8M He n pH.n;eTCH rrepeC03,1l;8 -

BaTh era. IIocJIe 3arrYCK8 6a3bl A8BHbIX 88M HYJKHO 6Y.ll:eT TOJIbRO OT ­

KphITh «6YMa:IKBHK». llCDOJIb3yfl YCTaBOBJIeHHblH UapOJIb : 

ALTER SYSTEM SET E ~jCRYPTIOr1 WALL ET OP Etl IDENTIFIED BY "pcoh " 

BhI Mom.eTe 38KphITb «6YMUm.BHK» CJIe)l;YlOru:efi: KOM8H,ll;Ofi:: 

ALlE n SYSTEM SET ENCRYPTION WA LLET CLOS E 

OTKphITIIe «6YMsmHHKa» HeoeixO,1l;IlMO )J;JUI pa60TbI cpe,a;cTB T DE . ECJIII 

.6YMamHIIR» He OTRPblT, TO Bce He3aIlIHq,pOBaHHble CTOJI6U;bI 6y,a;YT 

1l0CTyrrHhI, a 3f1IlIHfPPOBaHH ble CTOJI6U;bI - HelloCTyrr HbI. 

VlcnOllb30BaHllle TOE AllSl YlKe CYl1\eCTBYIOl1\IIIX Ta6111ll1l 

B rrpe,a;hI,a;yw;eM p a3,a;eJIe MbI BII,a;eJIH, RaR MomBO IICrrOJIh30BaTb TDE DpH 

C03,a;aBHH B OBOH Ta6.7IHIIbI. TaR)Ke Momao 3aIlIIICPpoBaTb cToJI6eu; cyr:u;ecT­

BylOw;en: Tu6JIIIIIbI . .II JUl IlIIIq,POBUHHfl CTOJI6IIU SS ~~ Tu6miUbI ACCOU NTS IIC­

DOJIb3yeM TaRoH orrepaTop : 

ALTER TABL:: accounts MODFY (ssn :::NCRYPT); 

,l1;aHHhI H orrepuTop Bbl rrOJIHHeT .n;Ba )1;eHCTBH H : 

• C031laeT KJIlOq ,n;JIfl CTOJI6n;u SSN . 

• IIpeo6pa3y eT Bce 3B8.YIeBHfl CTOJI6IIU B 3a rrIHq)pOBa a HblH q,0PMUT. 

IIIHq,poBaHHe BblrrOJIHfleTCfl BHyTpH 6a3b1 ,n;aHHblx . TIo YMo,,'1'rfa H HIO HC­

IIOJlbayeTcfl aJII'OpHTM AES co 1 92-6H T HblM KJIlOqOM. BbI MomeTe Bbl6pUTb 

.n;PYI'OH UJII'OPllTM IIIHq,POBUHHH, YRflaUB ero HflaBaHH e B orrepaTope. H a­

IIpH Mep, q To6b1 Bbl6paTh aJII'OpHTM AES co 128-6HTHblM RJIIOQOM, HCrrOJIb ­

aYHTe TaRoll orrepaTop: 

AL I1H IAIJL :: accoun t s r~OLll-Y (ssn ::NC IWI'I US1NGAES128") ; 

B KaQeCTBe rrup u MeTpoB TaK)Ke MO.iKB O 6b1JIO 6 b1 YKaauTh AES128 , AES256 
HJIH 3DES 168 (,n;JIfl TpexIIpoxo,n;HOI'O MeX8HH3Ma DES co 1 68-6HTHblM RJIIO ­

QOM) . IIocMoTpH M Ha Ta6JIHU;Y rrOCJIe IIImll poBfl HHfl CTOJI6uu : 

SOL> DESC accounts 
Name Null') Tjlpe 

lice NO NUMIl CR 
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06paTHTe BB HM8BHe B8 RJIIOYieBOe CJIOBO ENCRYPT oocn e TH08 ,ll;8UHhlX. ,l.{JIa 

DOHCRa 3arnuQJPoBBHHhlX cTon 6n;OB 6113bl .n,aBBhlX HCDonb3yuTe HOBoe 

o pe,llCT8 BneB He CJIOB8pa A8HHhlX DBA_CNCRYPTCD_CO_UMNS. 

A RaR 06cTOIiT ,ll;eno C OPOII3BOAHTeJIbHOCTblO opa pa60Te C TDE? IIpH 06-

pa~eHHIf K aeaarnIl<ppoBaBBhlM cToJI6n8M HI1 KBKHX ,ll;000JIBIlTeJJbBhlX Ba­

Kna.o;BhlX p a cxo.o;oB Be B03BUKaeT . IIpu 06paw.eBHH K 3flmHq,poBBHHbIM 

cToJI6uaM MomBO omHA8Tb Be6oJIbmOrO yseJIHQeBIHI HaKJI8,l1;BbIX pacxo­

AOS. ECJII~ oOTpefiBocTb B IDllQ1POSBBHll nponaAaeT, ero MomBO OTKJIIOqllTb 

CJIeAYlOIJJ;HM oGpa30M: 

II I TrR TIII1I !O accoun l-s MOfJFY (ssn J)FCRYPT) ; 

YnpaBl1eHl-le KJ11O'laMI-I 1-1 napOl1S!MI-I AIlS! TOE 

"l.{TO GYAeT, eCJJI-I KTO-TO R8KUM-TO ofipa30M y3BaeT B80m TDE-KJIIOYlll? 

MomBo rrepeC03A8 Th 38Illllq,posaBHhle 3BSQeBIHl, SbIOOJIHHS scero OAIlB 

ooepaTOp. B ;)TOM onepaTope MomBO '1'8Kme Bhl6pa'1'b .n,p y rou 8n['opu'1'M 

olll(11poS8BHn, BaopuMep AES256: 

ALTER TABL :: accounls I1EKEY USING 'aes255' 

ECRU l<'1'O'TO Y3Ha eT napOJIh .6YMamUIIKa t, Db} MO)l{eTe U3MeHilTh ero, He­

nOJIb3Y$l nporpaMMy Oracle Wallet Manager. BseAu'1'e owm B KOM8S,ll;BOii 

cTpoKe , II .IlHCneTQep .6YMa.msuKOB t 6Y.lleT 38nyw.e B (puc. 4.8), Bhl6epuTe 

B rJI8 BBOM MesIO WalleHOpen R YRa1KUTe MeCTO xpaHeBIUI . 6YMH.mBn:­

R.a . Ii ero DapOJIb. ,l1;JIR H3MeHesua napOJISI shl6epH'reWallet----tChange 

Password. HMeU'1'e B BHAY, qTO H3MeHeBHe DapOJIR Be DPHBO,11,HT R u3Mese­

BHIO KJuoqeiL 

{/i 

" tJ 
? 

_l,O"l nel 

.... Cennlc.lUe IRl qUfSI lc l 

a~ACLE ~ 
Seo:roo. Sloro EIltl1es 
OItACl£ s[CIIIUTY DB OiCII.~nlO rl.~~ .. ~llQts\IndIG~ 

=- Of(.GCLE ~ECllfllrr O! O'4Cfl.1n r.lrl, M)lSTEII:Kn 

Puc.1.B. Oracle Wallet Malwger 
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,Qo6aBI'!M « COfll'!» 

illHCPPOS8HHe Dpe.n;aa3HaQeaO .z:VIfl COKPblTHfl ,1l;8HHbIX, HO 6bIsaeT TaR, qTO 

aamHCPpoS8HBble ,1l;8HHble JIerKO yra,ll;8Tb H3-a8 nOBTopeHlfH B HCXO,1l;BblX 

,n;8HHbIX. HanpHMep, Ta6JIliU8 C HBlPOpM8UHeH: 0 aapnJI8T8X seCbM8 sepmlT­

HO CO,1I.epJKHT DOBTOp$nO~HeCfl 3B8QeHHfl . B nOM CJIyqae 3amm:}JpOS8HHbIe 

3H8't1eHHfl T8K)f{e 6y,n;YT O,1l;I1B8KOBbJMH. ,[laJKe eCJIH 3JIOYMbIllIJIeBHHK Be 

CMomeT paCIIIIU}>POS8Tb peaJIbHbIe 3BaQelntfl, DB CMomeT orrpe.n;eJUITb, B R8-

KHX 38DHcnx npHCYTCTBYIOT O,1l;I:1H8KOBbIe 3apIIJI8TbI, a :3T8 HHQlOPM8UHfl 

MomeT 6WTb 3H8TIHMOH. JJ;.rUI npe,ll;OTspa.rn;emU( T8KIIX CIITYa.IJ;nii K ,ll;aHHhlM 

,1l;OfiaSJIHeTCR CO.llb (salt), fiJIarOAapR KOTOPOH: a8lIHHllpOS8HHhIe 3HfFleHIIR 

6YAYT pa;)JIlIQaThCR ,n;8m.e ,ll;JI.H O,ll;I1HaKOBhlX HCXO,ll;HhlX .n;aHHhlx. T DE HC­

nOJIh3yeT COJtb no yMOJI'<IBHHIO . 

B BeKOTophlX CJIy'<lRflX cTpyKTyphl ,n;BBBhIX MorYT cnoco6CTBosaTb nOBhI­

IIleBHIQ rrpOH3Bo,n;HTeJIbB OCTH 6a3hl ,n;3BBhIX, 3 ,a;o63BJIeHHe «CO.lIHo) MO)f(eT 

ee yXy,a;illHTh . HanpHMep , HH,n;eKChl b - tree YCKOp.HIOT nOHCR no YCJIOBHIO 

_IKC, RaK S CJIe,1l;YIO:w;eM 3aIIpoce: 

SELECT FnOM accou l'l s WHEnE ssn LIKE' 123% "; 

B ,a;3HBOM cJIy'<lae HB,a;eRc3M b-tree ,a;JI.H nOJIY'<IeHHfl ,1l;3HBblX npH,1l;eTCfl 

npotiTH TO.llbKO no O,1l;HOH BeTBH ,a;epesa, TaR K3R Bce HOMepa CTJeTOB H3 YHl­

H810TCfl C II;lICPP 123 . ECJm «COJIbo) ,a;o6aBJIeHa, TO pea.llhHhle :ma'<leBHfl6Y)l;"YT 

pacrrpe)l,eJIeHhl rro BceN CTpYRType b-tl"ee, '<ITO C)I,e][aeT rrpOCMOTP HII)l;"eRCa 

60JIee Tpy,n;oeMRHM, H seCbMa SepO.HTBO, '<ITO onTHMH3RTOP Bhl6epeT no.ll­

BblH rrpOCMOTP T36JIHUbl . B STOM CJIy'<lRe rrpH,n:eTCR y6pRTh «COJIh» H3 HH­

JJ;eRCHposaBHbIX CTOJI6UOB , HarrpHMep, TaR: 

Al T[R TII[lI " accounts MODFY (ssn C"NCRYPT NO SA l T): 

"YJJ;a.1IeHHe «COJIH» He3HaTJIITeJIhHO BJIll.HeT HB 6e30naCHOCTh, n03TOMY, CKO ­

pee Bcero, B03MO)f(HRH Y.H3SIIMOCTb He nepeseIlIHSReT Toro nOBhlilleHIIH 

npOH3S0,a;HTeJIhHOCTH, KOTopoe 06eCrre'<lIlBaeTC.H HH,n:eKClIposaHHeM . .... .•.. 
• • 

I1cnoJlh30BaHHe cpe,'tCT B TDE HeS03M01KHO ,'t.'I.JI CTOJl6UOB . OfiJI3,'tlUO­

W;HX OLlHHM H3 IIpHse.n;eHHbIX HHJK€ CBOHCTB: 

"'''~' . '-__ ,~": • T:Hll ,n;BHHblX BLOB HJIH CLOB . 

• Hcno.!JhaoBBHue B UH,n;eRC3X , OT.!JH~JHblX OT 06blttHblX HH,n:eKCOB 

b-tree. TaKHX KaK bitmap-HH,n;eKchl, HH,n;eKCbl Ha OCBOB e WYHK­

lUtH H T . JI, . 

• HCIIo.'lh30BaHI1e B KJIJOqaX ceKUHOHHPOSaHH.JI . 

OTCYTCTBue BO(lM O:lKHOCTn U CIIOJlh30BBHml cpe.n;CTS TDE B nOJI,06-

HblX cJlyqaHX HBJIHeTCH ew;e o ;UlOii IIpHttUHOH, no KOTOpoii: 'l'DE He 

MO:lKeT HCnOJlh(lOBaTbCH ,n;JlH Bcex BULIOB WH<pPOSUHHH . 

IIIHq,poBaHHe o6eCrre'<lHSaeT JJ;ocTyn K BaIlIIIM AaHHhIM TOJIhKO aSTopH30-

B3HHhlM rrOJIb30B3TeJIHM. 3TO JJ;OCTHraeTC.H 3a CqeT MaCRHpOBKH ceKpeT-
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HhIX ,ll;aHHhlX. O,ll;HaRO B HeROTOphlX CJIY"<laRX B MaCRHpOBKe HeT He06xo,ll;ll­

MOCTll, XO"<leTCR JIHIllh 3am;HTIlTh ,ll;RHHhIe OT 113MeHeHIlR. IIpe,ll;IIOJIO.IKIlM, 

Bhl COXpaHHJIll llH<pOpMa O;HIO 0 nJIaTe,iKaX BaIllHM nOCTaBm;IlRRM. eaMH no 

ce6e ,ll;aHahle He aaCTOJIhRO ceRpeTahI, "<IT06hI HX IllH<pposaTh, BO XO"<leTCfl 

HMeTh ysepeHaOCTh s TOM, "<ITO B HRTO B e H3MeHHT o;HqlPbI, C TeM qT06bI 

yseJIHqHTh pa3Mep nJIaTem8. KaR 3TO C,ll;eJIaTh? O T BeTOM flBJIfleTCfl "pun· 
nW2pwjJU 1leC1(Oe xeWUp06a1iue. )laB8HTe H8TIHeM 3HaROMCTBO C HHM C npH­

MepB 113 peaJIhHOH mH3HH. 

,[Iello 0 nOA03pl1TeIlbHOM C3HABI1'le 

IIpe,ll;IIOJIOmHM, qTO SbI OCTaBHJIH CSOH C3H,ll;SHq Ha CTOJIe, ROr,ll;a IIOIllJIH 3a-

6paTh H3 <paKCllMHJIhHOrO anIIapaTa BamHbIH ,ll;OKYMeHT. BepHYBIllHCh, BbI 

3aMeqaeTe, "<ITO CSH,ll;Bll"<l HeCKOJIhRO C,ll;BHHYT BJIeBO. KTO -TO TpOraJI BallI C3H ­

,ll;BHq, B03MomHO, n O,ll;JIO.IKllS B Hero 6ap611TypaToB, qT06bI BbIseCTll Bac 113 

HrpbI H 3aSJIa,D;eTh BaIllell: B OBOH qy,ll;eCHOH 6ecn poBO,ll;HOH MbIIIIhIO? A MO.iKeT 

6hITh, OH OXOTH.7ICfl B a RHHry n o PL/SQL, cnpflTaHBYIO B flm;llRe CTO~'I8? 

A MOmeT 6hITh, B C3H,ll;BHqe eCJIli He HapKOTHRll, T8R neCOR? B M03ry npORpy­

qllBaeTCfl MHomeCTSO BapliaHTOB IIpOH30Ille,ll;Illero, H eCTh yme He XO"<leTCfl. 

"llT06hl pa3BeRTh CBOH cOMHeHllR, Shl peIllaeTe npOBepllTh :o;eJIOCTHOCTh CSH ­

,ll;BH"<Ia. BhI HaCTOJIhKO OCTOPO.IKH hI H npe,o:ycMoTPHTe~'IhHhI, qTO 3apRHee 

B3BeCll~'Ill csoH CSH,o:Bll"<l H 3BnHcaJIll ero Bec C TO"<lHOCThlO ,0:0 ,o:ecRToro 3 H aRa 

nOCJIe 3aIIRToH. OnacaRCh B03MO,iKHOro 113MeHeHllH CSH,o:Bllqa , Bhl CHOBa 

B3BeIllHBaeTe ero II cpaBHllBaeTe pe3YJIhTaThI. IIOJIHOe COBna,ll;eHlle, BIIJIOTh 

,0:0 10 3HaRa IIOCJIe 3anRTOll:. KaRoe ofiJIer"<leH lle! ECJIH 6hl RTO-TO ,ll;eHCTBH­

TeJIhaO 'ITO-TO c,o:eJIaJI C C3B,o:BHqeM (aanpHMep, ,o:o6aBHJI B Hero neCRa H JIH 

6 ap6HTypaTOB), ero sec 06fl3aTeJIhHO 6 hI H3MeBH~'ICfl, CBll,ll;eTeJIhCTBYfl 0 BMe­

DIaTeJIhCTBe. 

By,o:eM 8RKYPBTHhI C TepMHHOJIOrlleH. BhI He «.npRTaJIll» CSH,o:SIl"<l (TO eCTh 

Be .1amUpp06bl6aJLU ero); BhI npOCTO n p H,o:yMaJIli c06CTBeBHhlH cnoc06 BhI­

qllC . .'IeHllfl onpe,ll;eJIeBHoro 3H8qeBHfl, COIIOCTaBJIeBHor o ,o: 8BBOMy CSB,o:Bll­

qy.ll CpaBHHJIli H8q8JIhHOe H KOHeqHOe 3H8qeHllfl.llccJIe,o:yeMoe 3HaqeHHe 

MorJIO 6hITh nOJIyqeHO C nOMOm;hIO JII060ro a ;r[ropHTM8; B ,ll;aHHOM CJIyqae 

BhI Bhl6paJIH B3BeIIIHBaHile CSH,o:Bllqa. 

ECJIll6hI pe"<lh IllJIa 0 ,ll;RHHhIX, a He 0 6YTep6po,o:e C MHCOM, Bhl T8K.lKe MOrJIH 

6hI IIOJIy"<lllTh HeKOTopoe 3Ha"<leHile no onpe,o:eJIeHHOMY aJlrOpllTMY. TaRoif 

npo :o;ecc Ha3hIBaeTCfl xewup06auueJlf. OTJIHqHe xeDIlipOBaHHfl OT DIll<PPO­

BaHHfl B TOM, TITO xeDIHpOB8BHe - STO O,ll;H OB8npaBJIeHHhIH npoo;ecc. B hI 

MomeTe paCIIIH<ppoB8Th a8IIIHqlpoB8HBhIe ,ll;8HHhIe, HO «p8cxeIIIHpoBaTh» 

xem-3aaqea lle HeB03MO.IKao. ECJIH Bhl aeCK OJlhKO pa3 xeIIIHpyeTe O,ll;Ra 

II TOT me SJIeMeHT ,ll;aaBhIX, pe3y~'IhTaT 6y,o:eT HeR3MeBHhIM npH JII060M RO­

JIHTleCTBe BhInOJIHeBHH. ECJIH ,o:aHHhIe R 8RIIM-TO 06pa30M MeHflIOTCfl, r e He­

pIlpyeMoe xeIII-3H8TleHIIe H3MeHIITCfl, CBll,o:eTe~'IhCTByH 0 «nopqe» ,o:aHHhlx. 

TeOpeTllqeCRIl Bcer,o:a eCTh PllCK Toro, "<ITO y ,o:ByX pB3HhIX 3JIeMeHTOB ,ll;aH­

HhIX ORamYTCH O,ll;HHaROBhle xeIII-3HaqeHHH, HO TRKylO BepOHTHOCTh MO.IKHO 

MllHllMIl311pOBaTh. llCn OJIh3YH ,ll;OCTaTOqHO ll30m;peHHhl e aJIrOpllTMhI xeIIIll -
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posaHllE. QAHIlM Ii3 T8KHX 8JI[,OPHTMOB HBJlHeTCH MD (Message Digest -
,lI;8Hil)KeCT coo6ru;eHHi1:). O,ll;H8 Ii3 pa3HOBIi.D:HOCTeH SToro 8JI[,OPHTM8 -

MD5, H e K OTopoe BpeMH fib1JI8 CT8HAapTOM, HO OK 8aaJIOCb, liTO OHa He a6ee ' 
n ellHBaeT .n;OCTaTot{aoll 3am;IillleHHOCTII ,1J;8HHblX. Ceiiqac 60nee pacnpo­

CTpaaeHBbIM fl B3IfleTCfl HOBblE: CT8H,lJ; 8pT SHA -1 (aJIrOpIITM 6eaorr8cHor o 

xemnpOB8mifl - BepCllfl 1, Secure Hash Algorithm Version 1), KOTOPbl H 

,Il;ocTyneH B Oracle 109. 

XeWl1pOBaHl1e MD5 B Oracle9i 

,n:aB8llTe IlOCMOTPllM, KaK MO:iRHO HCnOJIb30B8Tb xelllHpOB8HHe npll 8,lJ;Mll­

HllCTpnpOBaHIHI peaJlbHhlX 683 .n;RHHhlX. OTI1paBJUm KYAa-To Komlm,lJ;eH­

D;n8JIbHYIO llHQJopMau;ulO, BbI MomeTe Bhl"'lHCJIIITb xeIII-3H8'lleHHe ,0:0 QT­

npaBKllll BhICJI8Tb era TOMY jKe 8,l1;pecaTy B ,lI;pyroM OTIIpaSJIeBlili. TIOJIyqa ­

TeJIb MO)KeT SblqllCJIllTb xeill -3 H aqeHlle ,lI;JIH rrOJIyqeBHblX ,lI;aHBbIX II cpas ­

B llTb ero C OTrrpaBJIeBBbIM BaMli xeill - 3BaQeHHeM. 

B Oracle9i IIUKeT DB MS_OB FUSCATI ON_TOO LKIT cO,ll;epamT cPYHKD;mo xeillHpo­

BaBHH MD5, peaJIH3YIOr:u;ylO rrpOTOKOJI Message Digest . .1lJIH xeillllposa ­

HHH CTPOK H ,lI;eJIaeM CJIe,ll;YIOr:u;ee: 

DECLAnE 
I _hash 
1 i r va l 

BEGI N 

V!\RCIIARI (/000) 

V!\RCHAR 2 (2000) 

l_i r _val = "Accourl Balance is 1231561' 

1 hash D5HS_OBFUSCATIOICTOOLKIT , 'TId5 (input_st r inQ => l _in_vol) , 
l _MSh HAWTOH EX (lJTl _R A'nr. cas t_ tc_ r"aw (l _Ms r »; 
DBMS_OJTPUT pul_l i r'e ("Haslled Val Le = I I lJras l'), 

EN D; 

/ 

51 rrepe,ll;aJI Q1YBRD;llH rrpOCTylO CTpOKy t Accoun t Bala n ce is 12345.67» H no­

JIyqH~'1 ee xeill-3BaTleHlle. <PYHRD;H,ff MD5 B03Bpar:u;aeT 3HaqeHlle TllIIa VAR ­
CHAR2, HO (RaK II rrpH PUCCMOTpeHHOM paHee illllQJPOSUHHll) 3TO 3HUqeHlle co­

,lI;epmllT ynpflBJIfllOr:u;lle CHMSOJIbI. ll03TOMY He06xo,ll;llMO n peo6pa30BflTb ero 

K TllIly RAv,', a 38TeM K illeCTHa,n;uaTepwlHoMy QlOpMaTY )1;JIfl y)1;06CTBfl xpaHe­

HH,ff. IIpllBe,ll;eHHbIll BbIille QJparMeHT Ko,n;a B03Bpar:u;ueT TaRoe 3HaqeHlle: 

Hashed Value = AC9308 E: t39C3'JC9/CU6 121::.918[jA'J81J4C 

BH,n;HbI ,Il;Ba BaJRHbIX OTJIHqHH xeillHpOBaHH,ff OT illllQJpoBaHHH: 

• llPR xeillllpOBaB llll BXO,n;HyIO CTPOKY B e BymHo ,n;OITOJIH5ITb )1;0 OIlpe)1;e­

JIeHBOH ,n;JIRBbI, K8.R 3TO ,n:eJI8.eTCfl npR illHQ,JpOBaH HH, 

• llPH xeillllpOBaBlili B e HcrrOJIb3yeTC,ff K,J[lOq. Paa K,JIlOqa BeT, ero Be 

HY)KBO xpaHllTb HJIli BBO)1;HTb, QTO )1;eJIaeT CHCTeMY xeillHposaBHH qpe3-

BbIqaHHO npOCToH. 

llTaK ,,ff Mory 3aXOTeTb IIOJIYQHTb xeillHpoBUHHoe 3HaQeHlle II OTnpaSHTb ero 

H eKOTopoMY a,n:pecuTy . MomBo C03,l1;aTb H COXpUHllTb <PYBKUHIO, ROTopaH 

6Y)1;eT STO ,lI;eJIaTb.llcIIOJIbayeM TOT)Ke npllMep KO,ll;R H C03,l1;a,ll;HM cPYHKUHIO: 
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1* Illafi r Ha Ae6-ca~ Te : get_hash _va l _9i sq l ~I 

CR EATE OR REPLACE ::UNCTION get _hash_val (p_in VARCHAfl 2) 
R FTURt~ VII RCIIAR2 

IS 
I _hash VAkCHAH2 ( 2000) , 

BEGIN 
I hash 

fl A'l'iTOHEX 
( liTI RAW . cast to raw 

(DBMS_OB FUSCA TI Orc TOO LKIT. md 5 (inpu t_ st ring 
) 

) 
RETURN I has ll 

l:: tW; 

,1J;aBaiiTe n OJIytfHM OT <PYHKUHH KaKHe -HH6Y,lI;b THTIn"tlHble ,lI;aH Hble. 

BEGI N 
DBMS OJTPUT put_I i l' e 

DllMS OJTPUT put_I i r e 

. Haslled = 

I I ge t _Msh_val 
) 

'Hashed = 

Acccun t Ba l ance is 12348. 6! ) 

I I get_hash _val 'Acccun t 5al ance is 123~5.67 · 

) , 

EN D: 

Pe3YJIbT8T 6y,n:eT TaKHM: 

Hash ed A093 0S E 539C3 5C97CD6 1 2 E9 1 S 5A58B~C 

Ilashed = M9;lOflr~J9C35C97CD61;:T9 1 fHlt, 5BI14C 
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EaR BIT,n:HTe, ,n:JIH O,n:HOH IT TOH me CTpOKH BBo,n:a (PYHKD;HH Kam,n:blH paa B03-

Bparn;aeT uiJeHnlU'lHble 3H8"t1eHITa: STOT rpaRT MomHO rrCIIO~'1b30BaTb ,n:JIa npo­

BepRH ueJIOCTHOCTH SJIeMeHTa .D;aHHblX. 06paTITTe BHITMaHHe, tfTO 51 rOBopKl 

o D;eJIOCTHOCTIT iJUHHbIX, a He 6a3bl ,n:8HHblX. U;eJIOCTHOCTb 683bl .D;aHHbIX 

06eCne"tlITBaeTCfl MeXaHIT3MOM 06eCne"tleHHfl OrpaHH"tIeHHH UeJIOCTHOCTH 

H TpaH3aKD;HH Oracle. 3aKOHHblH TIOJIb30BaTeJIb MomeT H3MeHHTb 3Ha"tle­

HITe T8KHM 06P830M, "tITO ITMefOrn;ITeC.H Orp8HH"tIeHH.H ueJIOCTH OCTH He 6YAYT 

H8pyweHbl, HO ,lI;8HHble (He 6838 .D;8HHbIX) npH 3TOM MoryT 6b1Tb nOBpeJK.D;e ­

Bbl. Han pliMep, eCJIli EtTO -TO CTIeIIllaJIbHbIM o n epaTopOM SQL H3MeB HT 6a ­

JIaH C CtfeTa C 12345,67 ,n:o~'1JIapOB Ha 21345,67 ,n:OJIJIapOB, TO STOT ¢aKT MO­

meT OCT8TbCfl He3aMet IeHBblM ,n:o Tex n op, nOKa He 6y,n:eT npOBe,n:eHO pac­

CJIe,n:OBaHHe. 

ECJIIT xeW-3Ha"tleHITe ,lI;JIH CTOJI6ua, XpaBHrn;erO HOMep COD;H8J[bBoro CTpaxo­

B8HITH, BbltfIICJIHTb 3apaHee IT coxpaBIITb, a IIOCJIe IT3BJIetfeHIUI .D;aBHblX IT3 

CTOJI6u8 IIOBTOPHO BbltfHCJIHTb xeW -3Ha"tleHITe H CpaBHITTb C coxp8BeBHblM, 

TO BeCOBII8,n:eHITe 3B8"t1eBHH 6Y,ll;eT CBH.D;eTeJIbCTBOBaTb 0 B03MOJKHbl X 3JIOHa ­

MepeHHblX onepaU linx C ,n:aHBblMli. ,llasaHTe n OCMOTpHM, KaK STO pa60TaeT. 

Dr-CIARr 
I _data VAfl CHAR2 (200): 

BEGI N 
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l ~dara , = 'Socia l Secu ri t y Num be r = 1?3-45-lr/89-
DfiMS OJTPUT, pUl l i r e ("flashed I I ge t hash va l (1 dat-a)), 

KTO- T O l-1 :31t8 -H1Jl {,(lH -I bl8 

1 data , - 'Soc1a l Secu rHy NUT'lber ;; O?3 -4 5- fi789" 
OB MS_OJTPUT. put _li r e (. Hashed = I I ge t_haSh_ val ( C d:)t\l» , 

ttW: 

B hIBO,ll; 6YIl;eT T8RIIM: 

Hastled 09SD833A8 1 B279E54992BFB 1 =-CA6 E428 
Hastled 5682A971 921 856 11 =-A9D80 9357 ADE50S 

K aK BH,ll;HTe, xelll-3H8t lemlfl OTJII.Jt!8IOTCfl. Pe3YJIbTHPYIOw;ee xem-3BaQe­

EHe II3MeHliTCfl npH JU060M H3MeBe HlIR A8HHblX, A8me eCJIH co6CTBeBHO 

3Haq eHHe He H3MeHHTC.n:. Xem-3HaQeHIIe H3MeHHTCfl npii ll3MeBe HIHI npo­

GeJIa, aHaR a n peIIllH8HIIH IIJIH JIIOGOI'O ,n;pyroro SJIeMeHT8. 

TeopeTlf'IecKH B03M O)KHQ nO)ly qeHHe O,!{Horo H Toro )Ke xem-3HaQe­

RHSI lJ;.lI$1 ,ll;Byx pa<JHblX DXO,ll;Hb1X ;mU'IeHlru. O.n;HroW, H c nO.ilbaya TtI ­

Kue 06w;eptlcnpOC'TpaHeHHbIe UJIrOpHTMbI , KI:lK MD5 H SHA-l, DbI 

o6ecne'IHB3eTe 'IpeaBbI'IaiiHo M3JIYIO oepOHTHOCTh xern-KoHq)JIHKTa -

nopH,!J;KIl 1 113 103S (0 3IlBHCm.'IOCTH OT BblfipaHHoro U ,'u opHTMa). Ec­
.JIll BbI H e MomeTe ,n;onYCTHTh HUJIH~IHSI Au*e CTO.lTh MR JlOH B e pO.JIT HO­

CTH , TO B8M npH.n;eTCSI peUJIH30BRTh JlOrHKY pa3perneHHSI KOHqlJlHK ­

TOIl ~"lSl XeIll-(PYHKUH11. 

XeWlilpOBaHlile SHA-1 B Oracle 10g 

51 y:tKe yrrOMH:H8JI 0 TOM, "'ITO rrpOTOROJI MD5 C"'IH:T8eTC,H Hep;OCTaTO"llHO H8-

.n;emHhIM P;JIH COBpeMeHHOH aaru;HThI .n;8HHhIX H BMeCTO Hero "lI8CTO HCrrOJIb -

3yeTcH SRA -1. AJIropItTM SRA -1 He Ilo.n;.n;epHi.ItBaeTCH B IIaReTe DGMS_OG­
r USCIITION_TOOL KIT. B BepcIIII Oracle 109 BhI MOJKeTe HCIlOJIb30B8Tb <PYHR ­

D;lUO HASH ITaReTa DBMS_CRYPTO AJIfl BblrrOJIHeBHn xellinpoB8HHfl ITO aJIrOpnT­

My SRA-I. PaCCMOTpHM 06'bflBJIeHne <PYHKD;HH: 

DBMS_C ~ YPTO.nash ( 
s rc in rcl\~ , 

Lyp in pIs i nL8ge r) 
reLur r raw: 

cDYHKD;HH HASH rrpllHHMReT Ha BXOA TOJIbKO 3 HaqeHHH THIla R II\~ , Il03TOMY 

Heo6xo,lJ;IIMO rrpeo6pa30BaTb BXO,D;HyKl CIfMBOJIbHYIO CTPORY K THrry RAW. "liTO 

MbI H ,n;eJIaeM TaR me, KaR paBee .n;JIfl mIl<pposaHHfl. 

T e rreph rrpeo6p8aOB8HHY IO CTPOKY MomBO rrepe.n;8Th B Xem -(llYHRUHIO. 

Bo BTOPOM rrapaMeTpe t yO (ROTOphIH .n;OJ[JKeB 6hITh 06'bRBJIeB C TIITIOM 

PLS_INTCG CR) Bbl YKa3blB8eTe 8JIropHTM xernIlpOB8BIIH. BhI6paTb MOJKBO 

O.n;HH H3 8JIropIlTMOB, yrroMHHYThI X B T86JI . 4 .7. 
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Ta6_'lUqa 4.7.AJl.zopumMbt XeUWp06aHUJl6 naKeme DBMS_CRYPTO 

I{oHcTaHTa 

D5MS _CRYPTO HAS H_MOE 

D5MS_CRYPTO HAS H_ MD1 

lJt)MS_CHYI" IO HASH_SH 1 

OnHCaHH e 

Message Digest 5 

Message Digest 4 

Secure Hashing A lgorithm 1 
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H a rrpilMep, '<ITOfihI rrO.lIyTIIITh xeIII - 3Ha'<leHile .zvm rrep eMeHHOH TIIrra RAil,,, 3a ­

IIIIIlIeM WYHRII; I1IO cJIe.n;yIOIII;I1M 06pa30M: 

;* illai.1 r lIa l>e6 - Ca~Te . gel_s llal Ilash_va l.sql , ; 
CREATE OR REP LACE ::UNCTION ge l _s ha U'asll_val (p_in RAW) 

R ETURt~ Rt,W 

IS 
I _hash RAW (4000) 

tl EGI N 
I_hash = lJ I1MS_CRYI'TD. llt,SII (s re = ) p_i n, typ = ) DliMS_CRYPTO has r _shl) . 

RETURN I_hash 
END : 

I 

.TI;JUI I1CrrOJIh30SRH IIH RJIrOpilTMa MD5 CJIe .n;yeT I13MeH ilT h 3Ha q eHile rrapa ­

MeTpa typ C OGMS_CRYPTO. HAS H_SHl HR OGMS_CRYPTO. HASH_M05 . CSOIO WYH KIJ;I1IO 

IIOJIYlleHH5I xeIII - 3 HalleHH5I 51 Mor y rrOCTpOilTh TaR, QTo6bl OHa MOrJIa IIPII ­

H HMaTh JII06oi-i a JIrOp"T M x e rrHlposaH IIH. 

HaROBeu, B03BpamaeMoe 3 Ha'<leflHe THrra RAW a eofixo.n;I1MO rrpeofipa 30saTh 

R T lmy IJARCHAR2 . 

I_ene_val = rawt ohex ( I_ene_val. t,l .32JTFfl"): 

COe,ll;I1HHeM £pp a rMeHThI KO,ll;a II IIOJIyqaeM Ta K Y:ro £pYHRUIl:ro: 

/* (jIafir Ha se6 - cai1 Te: get_haSh_val_l0g sql ~ / 

CR[AT [ OR R[ I' I ACE ::UNCT!m~ get _hash_val ( 
p_i r _val IN VARCHAR2. 
p_GIgcrithm IN VARCHAR2 = 'SHl 

RETURN VARC HAR2 
IS 

I hash va l RtM ( 40CJO) . 
l _hastl _algo PLS ItlTEGER , 
l_i r HAW (4000) , 
I_ ret VARCllt,R2 (40CO) : 

BEGIN 
I_hash _aIqo 

CASE p algc r1thm 
hHEN "SH ' " 

l llEN lJ IJMS_CHYI'IO has h_sh l 
WIIrN "MD4" 

THEil DB1~ S_CRYPTO. has h_md4 
~~HI::N MUJ 
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Elm; 
1 i r utl USn string to ra'N (p in va l, "1I132UTF S"); 
1 haSh_va l ::; D Br~ S_CRYPTO.HASH (S ( C => I_ in , typ => l_haSh _OlQO); 
1 re t ::; i awtcnex(l hash val); 
Hc lUHN l _ ,et; 

EN D; 

PaCCMOTpHM npHMep ee HcnOJIh30SaHIfH: 

SOL> SELECT get_hash_val ('Test ') 
2 FROM DUAL 

3 / 

51DAB25AE07BEDC1C 163 F679A 711 6 F7 AS? ::850 1 FA 

4JYHKD;Hfl npllMeHfleTcn ~JIfl xemIipoB8Hllfl 3HatteRHfl TlfTIa VARCHAR2 11 B03-

Bpam;aeT 3H811eHlle TIma VARC HAR2 , KOTopoe MO)KHO COXpaHH:T b Ii IIepe,1l;aTb. 

TID YMOJlttaHHIO QJYHKUIUI HCIIOJIb3yeT aJIropllTM SHA-l, HO MO:lKeT rrpllHH ­

MaTb II JIl060H H3 QCTaJIbHblX ,il;Byx aJIrOpHTMoB. 

,[Ipyrlile 0611aCTIiI IiICnOllb30BaHIiISI XeWlilpOBaHIiISI 

XellIHposaBHe HcrrO • .'Ib3yeTcfl Be TOJIbRO B KpHilTorpa<pHIf, a D H BO M B orliX 

,n;pyrE:X 06JIaCTflX, H8npHMep B Be6- rrporpaMMIIpOBaHlUI H a HTHBHpycabIx 

cpe,n:cTBRx. 

Be6-npHJIO)KeHHfl He 3anOMHH alOT COCTOflHIIe: oall H e coxpaH fllOT COe,lJ;HHe­

aIle C cepBepOM 6 a 3bI ,lJ;aHHblX OTKpbITbIM Ha npOTfl)KeHHH TpaH3aKD;HH. 

,u;pyrHMH CJIOBaMII, ,lJ;JIfl HIIX He cyIIJ;eCTByeT IIOHflTIIfl «ceaHC» , II IIOSTOMY 

HeT B03MO)KHOCTII 6JIOKIIpOBaHIIfl ,lJ;aHHhlX B TOM BII,IJ;e , B KaKOM OHa cYIIJ;e ­

cTByeT B Tpa,lJ;I1D;I10HHhlX npIlJIOmeHIUIX. T aK "'ITO rrpOCToro crroc06a orrpe­

,n:eJIeHIUI Toro, "'ITO ,n:aHHhle Ha Be6-CTpaHilue I13MeHIIJIIICh, He cyIll;ecTByeT . 

Ho eCJIII coxpaHIITb BMeCTe C ,n:aHHhlMil xern - 3Ha"'leHIIe, TO rrOTOM MO)KHO 

Bhl"'lIlCJIIITb ero 3aHOBO II cpaBHIITb C coxpaHeHHhIM 3Ha"'leHileM . ECJIII ,n:Ba 

3H8"'1eHilfl He cOBn8,n:YT, STO 6y,n:eT 03H8"'18Th, "'ITO ,n:8HHhle 6hlJIII I13MeaeHhl. 

XernilpOBaHile TaK)Ke rrOJIe3HO npil onpe,n:eJIeHilil Ha,n:emHOCTil ,n:aHHhlX . 

TIpe,n:CTRBilM ce6e BilpyC, KOTOPhlll I13MeH fleT BR)KHhle ,n:OKYMeHThl, xpaHW 

IIJ;I1eCfl B 683e ,lJ;8HHblX. TpIlrrepy STO He OTJIOBHTb. O,lJ;HaKO eCJIH ,lJ;OKYMeHT 

CO,lJ;ep)KHT XeIlJ-3Ha Tlea Ile, TO, cpaBHHB B bI"'IHCJIe a HOe 3Ha"'leH ile C coxpa­

HeBHbIM, BbI CMomeTe onpe,lJ;eJIIITb, 6bI.7I O ~'IH HCKameBO CO,lJ;epmaHIIe ,lJ;OKy ­

MeHTa H MomBO JIH eMy Tenepb ,lJ;OBepflTb. 

KOA aYTeHTIiI!jlIilKalllillil C006l1\eHIiISI (MAC) B Oracle 109 

P8CCMOTpeHHhlll paHee MeTO,lJ; XeIlJllpOB8HHfl BeChMa DOJle3ea, a o I1MeeT 

aeKOTophle He,lJ;OCT8T KH: 

• TIpoBepIlTb n o,n:JIIIHBOCTh rrepe,n:aHHhlX ,n:aHHhlX C rroMOIll;blO xern-q)YBK­

Ulill MOJKeT KTO yrO,lJ;BO. 3TO MO)KeT OKa3aTbCfl He,n:onycTIIMhlM ,n:JIfl Be -
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KOTOPhlX CIiCTeM IIOBhlIIIeHHOH: 6eaOIIaCHOCTIi, IIpe,n;IIOJIarafOID;IiX, t{TO 

aYTeHTIit{HOCTb co06m;eHIiH HJIIi ,n;aHHhlX IIpOBepHeT TOJIbKO OIIpe,n;eJIeH­

HhlH IIOJIYQ8TeJIb. 

• Y::maB aJIropliTM XeIIIlipOBBHIiH, 3.JIOYMhlIIIJIeHHHK MOmeT BbJlUiCJIIiTb 

npaBIiJIbHOe xem-3Bat{eBHe Ii IIo,n;MeHHTb liM peaJIbHOe, CKphlB TeM ca­

MhlM H3MeaeHlie ~aBBhlX. 

• ITo IIp~IiHe, YK838HHOH B IIpe,!J;hl,n;yru;eM IIyHKTe, xpaHeHlie xem-3H8-

t{eHHH BMeCTe C ,n;aHHhlMH He npe,!J;CTaBJIHeTCH 6e30naCHhlM. Ram,n;hlfi:, 

KTO HMeeT npHBHJIerHIO Ha H3MeHeHHe Ta6JIHI:J;hl, CMO:IKeT H3MeHHTb 

H xem-3Bat{e8He. AHaJIorHt{Bo HeRTO MomeT creBepnpOBaTb xem-3Ba­

t{eHIie Ii II3MeBliTb ,ll;8HHhle «'B IIyTIi+. ITO:lTOMY xem-3HaQeHlie Be ,n;OJIjK­

HO conpOBom,n;8Tb ,ll;BBBhle, 8 06H38TeJIbHO ,n;OJIjKHO nepe~8BBTbCfI OT­

,ll;eJIbHO, t{TO YCJIOmHfleT CHCTeMY. 

CIIpaBIITbCfI C STIIMII He,ll;OCTaTR8MIi IIOMoraeT YCOBepIIIeHCTBOBaHB8f1 pea­

JIIi3an;fUI xeUllipOB8Hlifl, B ROTOpoii 3RCKJIlO3IIBHOCTb MeXaBII3M.8 xemlipo­

BaBHR HB CTopOHe IIOJIyt{aTeJUI y~ocToBepReTCfI napOJIeM H~'1Ii K;rnOt{OM. Ta­
Roe Cnen;li8JIbHOe xeIII-3Hat{eHHe H83hlBaeTCH ICOaO.M aymellmurjJfu(au,uu co­
o6rl{enuR (MAC - 1M essage Authentication Code) . OTnpaBHTeJIb Bhl"<lHCJIaeT 

MAC ,n;JIa ,n;aHHblX, IiCIIOJIb3ya npe,ll;onpe,n;eJIeHHbIH RJIIOQ, ROTOPhlH TaRme 

1i3BeCTeH IIOJIY"<laTeJIlO, HO He OTnpaBJIHeTCH BMeCTe C ,n;aH8hlMIi. OTilpaBII ­

TeJIb OTChlJIaeT IIOJIy-q8TeJIID MAC BMeCTe C ,ll;aHHhlMH, He pa3,n;eJIHH HX. ITo­

CJIe nOJIyqeHIiH ,!J;8HHhlX IIOJIY'tI8TeJIb T8Kme Bhl'tlIiCJIHeT 3HatteBlle MAC (llC­

IIOJIb3ya TOT me KJIlO'tI) Ii cpaBBHBaeT ero co 3Bat{eBlieM, npliIIIe,n;mliM BMe­

CTe C ,n;aHHhlMIi. CXeM8TIi'tleCKH ,n;aHHbIH MeX8HH3M H306pa:IKeH 8a pHC. 4.9. 

Raft if XeIIII1pOB8HIIe. MAC CJIe,ll;yeT CT8B,ll;apTHhlM 8JIrOprrTM8M MD5 
II SHA-l. TIPII :lTOM, RaK II B q>YBKarm HASH, IICIIOJIb3yeMhlH 8J1rOpIITM YRa-

(OOXpaHeH IIOKaJIbHO) 

Puc. 4.9. H CnOJl-b:J06Q,ItUe Iwaa uymenmwjJulw4UU co06w,eltUJI. 
(M(!s.~agp. Au/,hp.ntication Code) 
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3hIBaeTca B rrapaMeTpe typ o Tpe5yeTcH BbI6paTh 3Ha-qeHHe D G ~lS_CRYP­

TO HMAC_MD5 llJIIi O[JMS_CRYPTO . HMAC_SH 1. B CJIe,ll;YIOru;eM npllMepe 3Ha-qeH lfe 

MAC ,rpHI Bxo,n;Holl cTporm: BhlqllCJmeTCH apR IIOMOW;1l aJIrOpHTMR SHA -1. 

/* ilIal1r Ha se6 - caii Te: get_Shal_Mc_val sql ~ / 

CR[AT[ OR Rrfl l AG [ ;: UNCTTO~~ get _sha l _mac _va l (p_ in Hi\\'j' p_key RAW) 

RETURN nA~i 

TS 
I _mac RAW (4000) , 

BEGI N 
1 mac 

DBM S_CRYPTO .mac (src 
typ 
ke ), 

RETURN I_mac: 

=> p_in, 
=) D5MS_CRYPTO hmac_sh l , 
= ) p key) ; 

EtW; 

! 
MmKHO T8K>Ke nocTpoHTb co6CTBeHHbIe BbPUICJIemUI MAC aa OC B OBe H a­

rueii: <PYHK:o;mr xenmpOB8mUI. 

j . illaii Jl H3 tJe 6- caiiTe : Qet_mae_val sql .j 

CRrATr OR RrP I Ac r "U NCTTOt~ get Toae val 

TS 

p i r val H~ VARCHI\R2, 
p_key I N VAHCHAH2. 

p_al Qc r lLl1m HJ VAflCHAfl2 ' SH1' 

flETUfltJ VAr1C HAfl2 

l _mac_val 

I _key 

l _mac_al go 
I_i r 

l_ret 

RAW (IICaD); 
RAW (4CaO); 

PLS_I NTEG::R , 

HAW (4COO); 

VAflCHAR2 (!JOOC), 

Il EGI N 

l _mac_alQ o 

ClIsr p al ac r ithm 

hHEN ' SH 1' 

I HI:: N lJ IlMS_CRYI' I 0, hnac_sh 1 

h HEN ' HD 5' 

nlEN lJIJMS_CRYPIO, hn8c_md5 

Etm; 
i r = ut i iHl n s t ring t o_ra' .. (p_in va l , '1I13?UTFfl') ; 

l _key ::: utl_i 18n, st r inQ _tc _ raw (p_ke y , 'AL32UTF8'); 
l_mac_val : = Ll IlMS_CHYI'lO , mac (s rc => l _ in , t yp => l _mac_a IGo, key=>l_key) 

l _ ret := flAWTOH::X (lJI8c_val); 
HEIUHN I _ret; 

EN D; 

IIpOTecTilpyeM STy Q1YHKUIIIO, IIonpo6oBaB IIOJIy'<l IlTh 3Ha'<leHile MAC ,n;JIfl 
,n;aHHhlX .Test Data '> II KJ[IO '<I a «Key» . 

SOL> SELECT get_mae_val ('Test Data', 'Key' ) 
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2 FROM DUA L 

3 / 

GET MIIC VAL( " TESTDATII " "K::Y') 

8C36C24C? 671:308C1J98418C88 2 L9692 F8392/76 1 

,I1;JUI SbI"<IIfCJIeHIfH ROHTPOJIbHOH CYMMbI TpefiyeTcH RJ[IO"<I, "<ITO ,ll;eJIaeT ,ll;aH­

H hIH MeTO,ll; fioJIee H8,ll;e:IKHhIM, "<IeM npOCTO XeillilpOSaHile. HanpIfMep, 

B fiaHKOBCKIIX npIfJImKeHIfHX Sa:IKHa :o;eJIOCTHOCTb T8KIIX ,ll;aHHbIX, KaK HO ­

Mep COIIHaJIhHOrO CTpaXOBaHIIH (Social Security number - SSN) KJIReHT8, 

BJIa,ll;eIOIUerO C"<IeTOM. TIpe,ll;nOJImKIfM, "<ITO TaGmlI1;a C"<IeTOB ACCOUNTS BbIrJIfl­

,ll;RT CJIe,ll;yIOIIJ;RM oGpa30M: 

ACCOUN I_NO 
SSN 
ss rU~AC 

tUMl3t l-1 ( 10) 
CIIAR(9) 
VAf1CHAR2(200) 

IIpil C03,ll;aHilil C"<IeTa BbI"<IIICJIfleTCfl 3Ha"<leHUe MAC ,ll;JIfl nOJIn SSN: UCIIOJIb-

3yeTcfl Ilpe,ll;Onpe,ll;e~'IeaHhIH KJIIO"<I, HaIIpUMep tt.A Jolly Good Rancher». 

CTOJIGeu SSN_MAC oGHOBJIneTCfl CJIe,ll;yIOIUIfM oGpa30M: 

Ul' lJA I t accounts 
SET ssn _mac = (]€ t _mac_ va l (ssn, . i\ Jail y Gacd Rar che r' ) 

WHERE account_nc = account_no; 

IIpe,ll;nOJIOJKIIM Ten epb, "<ITO KOr,ll;8-aHGY,ll;b BITOCJIe,ll;CTBilil KaKon-TO 3~'IO­

yMbImJIeHBUK U3MeBIIT I10JIe SSN . Ecm-l GbI IlOJIe SSN_ ~iAC CO,ll;epJK8JIO xeIII-

3H8"<1eHile CTOJIGo;a ss r~, TO 3JIOYMbImJIeHBIfK MOl' GbI C8MOCTOflTeJIbHO BbI­

"<IllCJIIfTh xeIII-3HaTleHIfe II a8nIfcaTh HOBoe 3H8"<1eHile B 3TOT CTOJIOeu. TOr,ll;8 

npIf nOCJIe,ll;YIOIUeM BbI"<Illc.nemIIf xeIII-3H8"<1eHIfR ,ll;JIR CTOJIfiU8 SSN If ero 

cp8BHemui C coxpaaeHHbIM 3B8"<1ealleM SSN _MAC 3B8TIeHllfl GbI COBrr8JIll, 

llll3Meaealle ,ll;8BHhIX BbIflBIfTb OhI Be y,ll;8JIOCb! EC.7Ill CTOJIGeo; CO,ll;ep:IKllT He 

xeIII-3Ha"<leHlle, a MAC-3Ha"<leHlle ,ll;JIR CTOJIfiU8, TO BbI"<IllCJIeHIfe HOBoro 

3H8"<1eHllR nOTpefiyeT 3HaHIfR RJIIO"<Ia (<f.A Jolly Good Rancher» ). He 3HaR 

ero, 3JIOYMblillJIeHHIfR He CMO:IKeT creHepIfpOBaTb 3H8"<1eHIfe, paBHoe MAC-

3Ha"<leHIfIO, If If3MeHeHIfe ,ll;aHHbIX oY,ll;eT O"<leBIf,ll;HbIM. 

IIO,ll;Be,ll;eM If Tor . IIpIfMeHilM IIOJIy"<leHHhle 3H8HIfH 0 IIIIfQJPOS8HIIII If xeIIIII­

pOB8HIfIf, nOCTpOIfS peaJIhHYIO ,ll;eHCTBYIOIUYIO CIfCTeMY IIIIfQJposaHIfH. 

B BeKOTophIX CJIY"<l8nx TpefiyeTcH cp8SHeHIfe 38lllIlQJPOS8BHhIX ,ll;aHHhIX 

C BXO,ll;flID;I1MII ,ll;aaHhIMIf. HarrpIlMep, MaorIle CRM-npIlJIO:IKeHIIH (Custo­

mer Relationship Man8gement - yrrpas.'IeBlle B38HMOOTBomeHIfflMIf C K JIII ­

eHTaMH) IfCnOJIh3YIOT ,ll;JIfl YHIfR8JIbHOH If,ll;eHTIIQJHR8o;IfH KJIHeHTOB T8KHe 

8TPHfiYTbI, RaK HOMepa Kpe,ll;IfTBbIX K8PT, HOMepa nacnopTOB II ,ll;pyrile. 

Me,ll;IfUIfHCKilM npIlJIO:IKeHIfRM MO:IKeT nOTpefioB8TbCR npOCMOTP I1CTOpilil 

OOJIe3HII ,ll;JIH npe,ll;JIO:IKeHIfH nJI8Ha JIe"<leHIfH. CTP8XOBhIM KOMnaHIfHM MO­

:lKeT nOHa,ll;OOilThCH n pOCMOTP ,ll;IfarH030B naUIfeHTa ,ll;JIH nO,ll;TSep:IK,ll;eHIfH 
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crrpaSe,l1)IllBOCTIl :JKaJIoG. Bee STIl ARRHMe xpaHHTCH B 3811HHPPoBaHHoM Bll­

,lI;e, IIOSTOMY npOCToe cpaBHeHlle Bxo.n;HID;rrx ,n:aHHbIX c coxpaaeHHbIMH ,D;aH ­
H bIMH a eB03MO:IKHO. 

Cyr.u;eCTBYK>T .n;BR ciiocofia o6pa6oTKil nOAo6HbIX ClfTyan;Idi: 

3umucjJpoBamb nocmynu6tuue iluHHble U cpu6Humb ux C coxpuHeHHblMu 
3uruufjJpu6UHHbl .UU DUHHblJltU 

PeaJUl3yeTcfl TOJIbRO B c JIyqae, eCJIH H3BeCTea KJIIOTJ: rrm:CPPoB8HIUI. ECJIH 

npil nIH<ppoB8mul 6 bIJI HCnOJIb30B8H nOAXO,1l; "O,n;HH K.7IIOt.I .rVHI Ga3hl ,ll;8a­

HhlX~ (Ta6JIHUhI 11.1111 cxeMhl), TO 8hl TOTIHD 3BaeTe, KaROH KJIIO"<I C.lIe.n;yeT 

npHMeHHTh )];J1$1 IIIIHllPOB8HIUI 3H8 TleHIIii. ECJIII GbUI HcrrOJIb30B8H IIO,n;­

xo,n; « HDBhlll KmOT{ AJIfl Ka)KAOH CTPOKH», TO B8M HYJKHO 3HaTI>, KaKOH 

KJIIOT{ CJIe,iJ;yeT rrpIfMeHlITb ,rpm IIIIIqlpoBamUI 3HatIeHIIfI B Ka)K,n;OH KOB­

KpeTHoii CTpoKe. TaK TITO Bhl Be CMO)KeTe HCDOJIb30BaTb,n;aBHhlii c Doco6. 

Ern;e Q,/\HHM rrp06JIeMHhlM MeCTOM npil IIcnOJIb30BaHilil ,1l;8HHoro crroco-

68 RBJIHIOTCH HHAeKCbI. ECJIII A)IH AaHHoro 38rnHQJPoBaHHoro cToJI6ua 

C03,1l;aH HH,n;eKC. TO STOT IIHAeKC 6YAeT rrOJIe3eH rrpH HaJIIItIIIH rrpe,n;IIK8T8 

paBeHCTBa (HarrpUMep. ss n ;;; wlc ryp t ("123-45-6789 ")). 3arrpoc H8llAeT 

B HHAeKce 3allHlQJPoBaHHoe 3HalleHIfe CTPOKIf «123 -45 -6789». a 3aTeM 

DOJIYlIIIT OCT a JIhHhle 3HaTleBilfl AaHHoH CTPOKII Ta6JIIIII;hl. ECJIl-I 3a,n;aHO 

YCJIOBIIe paBeHCTBa, TO B HHAeKce DPOH3BO,n;IITCfl DOIICK TOTlHoro 3B aqe­

HHJl. O,n;HaKO, eCJIH 3a,n;8Th rrpeiWKaT rro,n;o6HJl (H8rrpHMep, ss n II ke 

" - 23-%" ), IIH,n;eKC OKa)KeTC.fl 6ecnOJIe3HhlM. CTPYKTypa «b- tree » IfHAeK­

ca YCTpoeHa TaR, TITO Pfl,1l;OM ORa3hlBaIOTCfl3HaTleBI-f.fl, y ROTOPhlX COBDa­

,1l;81OT H aTIBJIhBhle CIIMBO~'Ihl. llHAeKc DOJIe3eB ,n;JIJI onepa:O;HII DOA06Hfl, 

eCJIH 3HatIeHH.ff 3a.a;aHhl OTKPhlThlM TeKCTOM. B STOM CJIYtIae 3anilCH HH­

,1l;eKca AJI.ff « 123-45-6789» H «123-67-8945» OK·a38JIHCh 6hl He.a;8J1eKO 

.a;pyr OT .a;pyra. Ho rrOC~'Ie IlIHQJpoBaHII.H T8KHe 3HatIeHII.H MoryT rrpeBpa­

TilThCR B HetITO nOAo6Hoe: 

0761\57031\7 45D03934555 ::750CC1 DCB4 

17BF 45A983D5D039345 55 ::750CC1 DCfl4 

ItaK B II,n;HTe, HatIaJIb Bhle CIIMBOJIhl 3aIIIHQJPOBaBHhlX 3Ha TleHIIH CIIJIbHO 

OTJIIITlBlOTCfl .a;pyr OT .a;pyra, IIOSTOMY OHII noaa.a;yT B pa3Bhle tIaCTH HH­

.a;eKc8 . B pe3YJIhTaTe nOIICK n o IIH)J;eKcy )J;JIfl onpeAeJIeHHfl MeCTOnOJIO· 

)KeBHfl B Ta6JIHII;e ORa)KeTCfl Me,n;JIeBBee nOJIBOrO npocMoTpa Ta6JIHUhl. 

PUCl.UUf/Jpo6umb 3uwuf/JpoBuHHbte iJuHHbte B lW:J/CiJOU cmpoKe U cpu6Humb 
ux c coom6emcm6YKl14U.MU omKPblmbtJ~tu iJaHHbt Atu 

.D;JIfl Tex, KTO HCDOJIb3yeT oT.a;eJIhHhlii KJIIOTI .a;JIfl K8)K.a;oii CTpoKH, STOT 

CIIoco6 .ffBJI.ffeTC.ff e.a;HHCTBeHHO B03MomHhlM. Ho Kam.a;a.ff onepaUHR .a;e­

IlIIIQJpoB8HIIH nOTpe6JIaeT HeCKOJ1hKO Aparou;eHHh1X U;HKJIOB IJ;IIY II MO­

)KeT rrOBJIHHTh H8 o6rn;yIO npOH3Bo.a;HTeJIhHOCTh 6a3h1 AaHHh1X. 

E8K me crrpoeKTHpOB8Tb cHcTeMy TaK, tITo6hl cpaBHeHIIe c 3arnm:ppoB8H­

H h1MH cToJI6u aMH 6hlJIO H8H6oJIee 3QJ.:peKTIIBHhlM? cDOKYC B TOM, "'ITo6hl 

BhlrrOJIHHTb cp8BHeHHe He C 3aIlIIIQJPOB8HHh1M 3H8"'1eHIIeM , 8 C xern -3H8"'1e -
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HHeM. COa,n;aHHe XeIII-3H8'qeHUH 38HIIMaeT 3H8'qllTeJIhHO MeHhllIe BpeMeHII, 

"tfeM IIItlQJPOB8HIIe, If IIOTpe6JIHeT MeHhilie D;IIRJIOB U;TIY. TIOCROJIhKY B pe-

3YJIhT8Te XemHpOBaHllH HeKOTOpblX ,o;aBHblX BCer,o;a 6YAeT nOJIY"tfeHO O,o;HO 

II TO me xem-3B8"tfeHlie, MOrKBO COXp8BliTh xem-3BaQeHlIe ,o;JIfl ROBQJll.n;eB­

D;liaJIhBhIX ,n;aBBhIX, C03.n;aTh xem-3BaQemIe .n;JIfl IIpOBepfleMhIX Btl COBII8-

.n;eBlie ,n;aBBhIX Ii cpaBHliTh ero C coxpaBeBBhIM XeIIJ-3BaQeBIIeM. 

TIpe,o;JIaraeTCH CJIeAYIDIll;an CTpYKTypa CHCTeMhI. TIpe.n;rrOJIOmllM, qTO Y Hac 

eCTh Ta6JIlID;a CUS TOMERS, B ROTOPOll xpaHflTcn HOMepa Rpe.n;liTHhIX RapT, 

Tpe6YIO~lle mwllpOBaBlifl. BMeCTO Toro "lTOGh! coxpaBflTh B Ta6;ntue CUS­
TOMERS HOMep Kpe.n;IITBOii RapTbl, MhI coa.n;a.n;IIM ,Ll,Be ,Ll,OrrOJIHllTeJIhHblX Ta6 -

JIllIlhI (Ta6JIllIlh! 11 CB,fl:m Mem.n;y HIIMH rrpe.n;cTaBJIeHhI H8 pHC. 4.10). 

Ta6.1l.uu,a Cl,STOMERS 

CUST_ID (rrepBII"lHhIH: Rmo"l) 

CC (xem-3HaQeHlIe Kpe.n;IITHofi: K8J)Tbl, HO He caM peaJIbHhIH HOMep KapThI) 

Ta6.1l.uu,a CC_MASTER 

CC_HASH (rrepBII"lHhIH RJIIO"l) 

[ NC CC# (3amHQJPoB8HHoe 3Ha"leHHe HOMepa KpeAIITHofi: KapTbl) 

Ta6.1l.uu,a CC_ KEYS 

CC_HASH (IIepBIIqHblll RJIIOq) 

[ NC_KCY (KJIIO"l mllCPPoB8HlIH, HCIIOJIh3yeMblll AJIH mHQJPoB8HHH ,o;aHHO­

ro ROMepa KpeAIITHOii KapThI) 

He3aIIJliQJPoB8BHhIH BOMep Rpe,Ll,IlTHOR RapTh! BHrAe Be xpaHHTCfl. MO)KHO 

B8nHC8Th Tplirrep, a8nYCK8eMhIf.t: nepe.n; BCT8BKoH (IN SERT) liJIli II3MeBeBH­

eM (UPDATE) CTPOKll, KOTOPhIM GY,Ll,eT pea.7ntaOBhIB8Th TaKoR rrceB.n;oKo.n;. 

1 flf>4VcmH" xelll -3 Ha4eH~e 

3 ~ICK(lTb 3TO X€II,-3H(l4€H14€ Fi n6m1! l€ CC Mi\STf R 
4 i f- H:)f1.1l€rlO Ili l::N 

5 H~ 4ero He AenilTb 
6 ELSE 
7 Cr e >-l e p~pOlla I " KN l4 

8 f1C l10flh30Fiil T b 3TOT KI1 10 4 [1M l nO,ly4€ -n.,,1 3al ll ~~)pOR (l rl l 'lOrO 311<l'l€,t Vl>1 

CC mas1llr 

r,; CCj hashpk Ene ceo 

~I 
Puc. 1..10. Xpanelfue .'lUw.uq)P()(Wltllou. Ulu/JOp.uau,uu 0 n:peaUmlthlX n:aprnax 
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on :phlTO -0 HOMepa Kpe,lVlTHo fi -:apThi 
9 fiCTaRIH b fi nonVilY CC KEYS 3anVC b c naHHIJIL xelll- 3-LaYeHl1eM 1-1 KJI}'lOM 

10 5naBI1 TlJ fi Ta 6nvIJ,Y CC M/ISTER 3anl1CJ C Da ll fhlM xeUl · 3rLa'l ell l1e:-4 
v 3aUlI1~p080~ H hI~ 3Ha 'l e Hl1e ~ 

11 f Nl) lF 

TeM C8MhlM MbI 06eCrre"<lHM OTCYTCTBile Hea8rnm:PPOB8HHoro 3H8"<1eHIIH HO­

Mepa Kpe.n;I1THOH KapThl B G8ae .n;aHHblx. ITpHJIo.meHHH 6y.n;YT rrpo.n;OJIacaTb 

BCTRBJI HTb 3HR"<IeHIIH OTKphlThlM TeKcToM. H O TpIlrrep 6y.n;eT 3RMeHHTb HX 

xern - aHa"<leHIIHMil. ,1l;aJIee npIIBo.n;I1TCH B03MO.mHbIll KO.n; TaKoro TpHrrepa: 

1 CR EAT:: OR REPLAC E TRIGGER t r'_oil3ustome r'S 

2 ~I::-O H I:: H6 : t1 1 OH Ul'lJAl 1:: 
3 ON cuslOTlers 

" ~on EACH nO~i 
5 IJ ECl ARE 
6 l_hash 
7 l _enc 
8 1_ -<ey 
9 BEGIN 

VAHCHAH2 (64); 
RII\,! ( 20CJO), 
nA~i (2000), 

10 l _hasll = get _tlash_val ( ~j EW .cc), 

11 
12 BEGIN 
13 SF1 EeT cc enc 

14 I NTO l _el' c 

15 FROM cC_lnasler 
16 l~ Il E R E cc_r ash = I _hash, 
17 EXCFPnOtj 
IS WHEN tW O/IT/l FOU ND 
19 I HI:: N 

11CGnj 

l_key 
1 enc 

Qet_key, 
Qet _en c_val : NEl'i . cc, l _key); 

2CJ 
21 
22 
23 
24 
25 
26 

INSERT HnO cc_masler 
(cc_has r cc_erc 
) 

VAL UES (1 hash . 1 enc 

) : 
27 
28 
29 
8CJ 
31 
32 
33 

Ujs r RT uno cc keys 

" 35 Elm ; 
36 WHI:: N 0-1 HEHS 
3, I ll l N 

38 RAIS :':; 
39 END: 
40 

(cc hasr , cc key 
) 

VALUCS O _hash, l _ -<ey 

): 
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41 New cc I rash 

-12 EUD 

IIoHCHHM RJIK)"'leShle MOMeHThI: 

10 

13- 16 

21 

OIIJ[caHJ[e 

CHatIa:Hl BhltIHC,JUIIO xelII-,lHatIeHHe JJ;JUI nOJIytIeHHOrO OTKphlThlM TeK­

CTOM OT nOJIb30BRTeJISI HOMepl:l KpeJJ;HTHOM Kl:lpThi. 

IIpOBepSlIO, cym;ecTByeT JIH THKoe 3Ha'leHHe B Ta6.'1Hue CC_HASTER. 

ECJIH COBna.n:aIOm;ee xelII-3HatIeHHe He HaMJJ;e HO, STO 03HatIaeT, tITO petIb 

MJJ;eT 0 HOBOH KpeJJ;HTHOH KRpTe • .u.'l,H ee lIIMIPPOBaHH,H Heo6xo.n:MMO CHR­

tIaJHl creHepHpOB3TI> KJIIOtI. 

22 IIcnoJll>3YIO STOT K.1JIOtJ JJ;JIJllIIwllpOBflHHJI OTKphlToro 3HfltJeHllJl HOMepa 

KapThl. 

24- 28 

30- 34 

41 

BCT8BJISIlO 3alIIllcPpoB3HHhlM HOMep Kpe.n:HTHoM KapThl B Ta6JIHUY 

CC_HASTER. 

COXpaHJllO KJIlOtI B Ta6JIHue CC_KEYS . 

3aMeHJlIO OTKPhlThlM HOMep Kpe.n:HTHoM KapThi COOTBeTCTBYIOm;HM 

XelII-3HI:l'leHlleM II COXPUHJllO ero. 

TpHrrep 3aMeHReT OTKphIToe 3HRtIeHIIe xern-::maYIeHHeM, nOSTOMy II3MeHe­

HHe rrpHJIOmeHIUI He TpeOyeTca. IIporpaMMhl , cpaBHIIBalOrn;IIe HOMepa Rpe­

,ll;HTHhIX KapT, 6Y,ll;YT HCKaTb COBrra,ll;eHIIe C xern-3HaYIeHIIeM, a He C OTRPhI­

ThlM IIJIII 3arnmpPOBaHHhlM 3Ha"lleHIIHMII. HCrrOJIb3YH TaROH TpHrrep H rrpe,n:­

CTaBJIeHHble B rJIase lPYHRD;HIf, Sbl CMOJKeTe C03,n:aTh co6CTseHHYID SlPlPeR­

TIfBHylO CIICTeMY IIIlIlPPOBaBHfl . 

B STOH rJIRSe MhI rr03BaROMH~'IHCh C lIIII<pposaHIIeM, yrrpaSJIeBHeM RJIIOYIa­

MH, xernIIposaBIIeM II HeROTO"phIMII CMemHhlMH sonpOCRMII. )lasaHTe rro,n:­

se,n:eM BeROTophIe IITorii. IIIIIQJPosaHHe ,n:aHHhlx - STO MaCKllposRa ,n:aHHhIx, 

BhInOJIHaeMaa ,n:JIR Toro, "lITo6hl CKpbITb HX peaJIbHOe 3H8"l1eHIIe. ,n;JIR lIIHQJ­

pOBaHHH Tpe6YKJTCH Bxo,n:Hble ,n:aHHble, RJIKJ<r lIIHlPPOBaHIIH II aJIrOpHTM 

lIIHlPPOBaHIfH. Cyrn;eCTSYIDT ,n:sa 6a30BhlX MeTO,ll;8 rnmpposaHIIH: aCllMMeT ­

plitIaOe IIIllcpposaHHe (UIHcppOBaHlIe C OTKphlThIM KJIlOlIOM) - ,n:JIn IIIIIcpposa­

Hlln H ,ll;eIIIllCPPOB8HHn llCnOJIb3YKJTCn pa3Bhle KJIlOlIH, II CllMMeTpHlIHoe 

IIImllpOB8Hlle - ,ll;.'Ifl IIIllQ'JpOSRBHfl II ,n:eIIImpPOBaHHn HCIIOJIb3yeTcfl O,ll;llB 

II TOT me RJIIO~1. IIepshIH MeTO,n: 06hIlIHO IIcnOJIb3yeTcfl nprr nepe,n:8Tle ,ll;Ra­

HhlX H Tpe6yeT Trn;8TeJIbHOH HacTpoHKH, S TO speMa RaR STOPOH crroco6 ,ll;OC­

TaTO"llHO rrpOCT S npHMeHeHHII. 

Hall60JIee S8mHhlM H CJIOmHhIM 8cneKTOM C03,ll;aHIIa IIH(\lpacTpYRTYPhI 

lIImpposaHHR RSJIReTCR C03,ll;aHHe Ha,n:emHoH II 6e30rracHoH CIICTeMhI 

ynpaBJIeHHR KJIID"lIaMH, a He IICnOJIb30BaHIIe caMIIX rrporpaMMHhIX HHTep­

lPeftcoB rrpHJIOmeHIIH. ,UJIH xpaHeHHH KJIID"lIeH MomHO IICrrOJIh30BRTh pa3-
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HooGpu3HhIe B03MO.iKHOCTH: MOiKHO xpaHHTh HX 8 Gaae A8HHhIX. 8 cpuiiJro­

BOH CIfCTeMe HJUI KOM6wHllPOB8Tb ~Tll TIUlhl XpaHllJUIIIJ;. Ehl MomeTe He­

IlOJIb30BaTb O,ll;IlH KJIlOtJ AJIH BceH Gaahl )J;8HHbIX, OT,lI;eJIbHblH: KJIlOtJ )J;JUI R8-

.tKAOH CTPORH TafiJIllD;bI IfJIlI KaROn-TO npOMe)KYTOtfHhlH BapH8HT. MOjKHO 

llCIIOJIb30B8Tb ,lJ;B8 p83HhlX KJlIOTIa: OfibltIHblH KJIIOlI, coxpaHeHHhlH B O,ll;HOM 

MecTe, II M8CTep-KJIIO'l, coxpUHeHHblH B APyrOM MeCTe. )J;JUI llHH\lpOB8BIUI 

,Il;8HHhIX 6y,o;eT HcnOJIb30B8H He coxpaHeHHhlH KJIIOTI, a peaYJIbT8T n06I1TO­

BOH orrepaUIIll XOR AJIH Mf)CTep-KJlIO'll8 II coxpaHeHHOI'O KJIlOtJU. ,lJ;ame ee­

JIll O,ll;WH H3 STHX KJIIotJeti GY)1;eT paCCeRpeqeH, ,Il;eIlI[l{PPOBUTb ,ll;8HHhle YA8CT­

eH TOJIbKO IIOCJIe IIOJlyqeHIUI BTOpaI'O K~'IlOqa. 

B HeKoTophIX CJIYQ8RX HeT He06xo,l1;HMOCTIl B COKPhITllll ,I1;8HHhIX, Tpe6yeT­

CH JIllilib yBepeHHocTb B TOM, "<ITO OHH He 6bIJIH H3MeHeHhI • .llJIR SToro cy­

IIJ;eCTByeT KpHilTorpa<pll"<leCKOe xeIlIllpOBaHlle. XeIlI-<pYHKD;HH BCer)];a B03-

Bpaw;aeT O)];HO II TO JKe 3Ha"<leHHe )];JIH 3a)];aHHOrO BXO)];HOrO 3Ha"<leHIlH . To 

eCTb 113MeHeHlle BhI"<IllCJIeHHOrO xeIlI-3Ha"<leHllJI no OTHOIlIeHll1O K HCXO)];HO­

My xeIlI-3Ba"<leBIlIO 03Ba"<laeT 113MeHeHlle llCXO)];BhIX )];aaBhIX. O)];Ha 113 pa3-

BOBll)];HOCTen xenmpOBaBllfl, MAC (KO)]; aYTeBTllqHlKaD;1l1l C006rn;eHllfl), 

TaKJKe llCilOJIb3yeT KJIIO"<I. 

Oracle 109 Release 2 BBO)];IlT HOBYIO B03MOJKHOCTb Ilp03pa"<laOro IlIll<ppoBa­

HHfl - Transparent Database Encryption (TDE), o6ecrre"<lIlBslOrn;ylO npo­

apfPlHoe IlIll<ppoB8HHe H )];eIlIH<ppoB8HHe )];8HHhIX [Jepe)]; llX coxpaHeHlleM 

B IIOJUIX ,!l;8HHhIX. JIPIl llCIIO~'lb30BaHIIII Cpe,!l;CTB TDE KOH<p H,!l;eHD;llaJIbHbIe 

)];aHHhIe B <paHJI8X )];aHHhIX, apXllBHhIX mypHaJIbHhIX <paHJIaX H peaepBHhIX 

K.OIIllHX 6a3 )];aHHbIX XP8HHTCH B 3aIlIll<ppoBaHHoM B ll)];e , CJIe)];OBaTeJIbHO, 

Kpama TaKllX <pailJIOB He IIPllBO)];HT K paCCeKpe"<lHBaH1l1O ,1J;aHHhIX. O)];HaKO 

HMeHTe B BH,1J;y, "<ITO TDE He aBJIReTCR IIOJIHOD;eH HOH CHCTeMoil IlIllrppoBa­

H Ha, IIOCKOJIbKY TpeGyeT KOHTpOJIa Ha)]; IIOJIb30BaTeJIaMIl. ECJIH BbI XOTIlTe 

yIIpaBJIHTb )];OCTYIIOM K ,1J;eIlIH<PPOBaHHbIM aHa"<leHHHM, TO BaM HeoGxO,1J;HMO 

Gy)];eT COa,1J;aTb coGcTBeHHYIO llH<ppaCTPYKTYPY. 



5 
KOHTPOl1b AOCTyna Ha ypOBHe CTPOK 

TeXHOJIOrIl,H RLS (r ow- level security, 6eaonacHocTb a8 ypoBHe CTpOK) II03BD­
JLHeT a8,ll;8S8Tb npaBHJI8 (rrOJIllTIIKH) 6e30IIaCHOCTll,ll;JUI TaOJIIiU Gaahl ,!I;8HHhIX 

(11 OT,ll;eJIbHhlX TlillOS orrepaUllH BaA TaOJUfQaMll), orpaHH"t{HB8IDIIJ;lle ,n;JIH 

IlOJIb30SaTeJIfl B03MO:lKHOCTh "tITeHHfl llJUI H3MeaeHHfl OIIpe.a;eJIeHHhlX CTpOK 

B STIIX TaOJIllUax. IIOflBllSillIlCb B Oracle8i, ST8 TeXaOJIOrilfl CTaJI8 OlleHb IIO­

JIe3HhIM HHcTpYMeHTOM ,ll;JUI 8,ll;MIIHllCTpaTopa 683 ,ll;8HHhlX, IIOSTOMY B Drac­
le9i Ii Oracle 109 ee B03MO:JKHOCTll 6bIJIII paCllmpeHbI. cI>YHKUHOa8JIbHOCTb 

RLS peaJIll30B8Ba B OCHOBBOM C IIOMOlll;blO BCTpoeHHoro I18KeTa DB MS_RLS. 

B STOH I'JI8Se Mhl OOCy,n;HM , RaI< I1CIIOJIb30S8Tb rr8ReT DBMS_RLS ,ll;JUI C03,1l;8HHfl 

II rrpIlMeaeHIIH IlOJIIITHK RLS B oaae ,ll;8H H hlX, II cpaBHIIM B03MO.)RaOCTII STorr 
TeXHOJIOrHII B BepCHHX O r acle9i H Orac l e 109. PaccMoTpIIM TaR)Ke pa60TY 

ROHTeKCTa npH~'10)KeHIIH B CBH3Ke C RLS II B3aHMoAeHcTBHe RLS C PH.n;OM 

.n;pyrHx B03MoiKHocTeH Oracle . TIOCKOJIbKY, BepOHTHO, MHorHe a.n;MIIHIICT­

paTophI Bce em;e HCrrOJIb3YfOT Oracle9i, CHaqaJIa paCCMOTpIIM cpe.n;CTsa RLS 
B STOH BepcHH, TeM 60JIee lJ:TO 60JIbmafl IIX qaCTb nepemJIa B Oracle 109. 
PacmIIpeHIIe B03MO)KHOcTeti RLS B Oracle 109 orIHcaao B pa3AeJIe «RIB 
B Oracle 109». TIpe)K.n;e lJ:eM yrJIy6JIflTbCfl B DOApo6HOCTil pa60ThI RIB, MhI 

peRoMeHAyeM BepHyTbcfl HB mBr aB3BA II OCBemHTb CBOIl rrpeACTBBJIeHllfl 

o TOM, RBR ocym;eCTBJIflfOTCfl aSTopll3aUHflll AOCTYD R 6a3e AaaHhIX. 

Yme Maoro .'1eT Oracle 06eCnelJ:llSaeT 6e30DacaOCTb Ha ypOSHe Ta6m[o; Ii 

B HeROTopOH CTerreHIi aB yposHe CTOJI6:O;OB. TIOJIb30BaTeJIflM MoryT 6hITb 

BhI)J;aHhI (IiJIIi OT03saH hl y HIiX) rrpIisII.rrerIIII aB )J;OCTyrr R OT)J;eJIbHhlM Ta6-

JIHU8M H~'1II cTo.'16u aM . Onpe)J;eJIeHHhlM nOJIb30BaTeJIHM MO)KHO shl)J;aTb 

npasa Ha sCTaBRy S O)J;IIH Ha60p Ta6JIH U H Ha BbI60PRY )J;aHHblx II3 )J;pyroro 

Ha60pa Ta6JIIIU. H 8 rrpHMep, rrOJIb30SaTeJIb Joh n MOiKeT rrOJIYlJ:HTb rrpIIBH­

JIerHfO Ha onepaUIIfO S[l[CT .n;JIH Ta6JIIIUhI [M P, rrpIIHa,il;JIeiK8m;eH nOJIb30Ba-
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TeJIlO Scott. KOTopaH n03BOJUleT John 'y IIO,,'1Y"'IIiTb JII06yIO CTPOKY STorr TaG­

JIlfUhl, HO He II03BOJUleT BbIIIOJIHIiTb lf3MeaeHHe, y,!l;8JIeHIie llJIIi BeT8BR),. 

TIpIiBIIJIerlill aa yp08a e 06'beKTOB OTBe-q8IDT MHorllM Tpe60B8HHHM, HO 

IiBor.n;a OHn OR33bIB8fOTCfl He,n;OCT8TOll B O ,[I;eT8JIbHhlMIi ,!I;JIfl BbJIIOJIHeBIUI 

pa3Hoo6pa3HbIX IIpaBU JI 6e30rr3CHOCTll, KOTopbIe 'IaeTO H8)I8raIOTCfl aB pa-

60TY C Koprrop8TIIBHhlMll ,!I;8HBbIMII. Tnn:WIHhlM rrpUMepOM flBJUI IOTCfl )1;e ­

MOHCTpaUIIOHHhIe Ta6JIIIUhI Oracle, Tpa;:J;:mUiOHHO co.n;epm8Il\lIe .n;aHHhle 

o COTPYAHIIR8X. B Ta6JIll Ue EMF xpaHRTcH A8HHhle 060 Bcex COTPYIlHHK8X 

KOMnaHllIl, HO PYKOBO,ll;I1Te.'1RM OT,ll;eJIOB ,n;OJURH8 GhlTh ,ll;OCTYIIH8 IIHfPoPMa­

n;Hn TOJIbKO 0 pa6oTHIIK8X CBoero IIOllpaa.n;eJIeHHJl. 

Paaee a,n;MITallCTpaTophI 6a3 ,ll;aHHhIX nOJIaraJIHCh Ha C03,ll;aBaeMhIe rrOBepx 

6a30BhIX Ta6JIHD; rrpe.n;CTaBJIeH HR, 06eCneQIlBaIOIIJ;I1e 6e30naCHOCTh Ha 

ypOBHe CTpm ... K CO.iKaJIeHIIID, npilMeHeH He :noro MeTo.n;a MO.iKeT npHBeCTil 

K lIOHBJIeHHID orpOMHoro KOJIH"l{eCTBa rrpe,ll;CTaBJIeHIIH, KOTopble CJIO.iKHO 

OUTIIMII3I1pOBaTb II KOHTPOJIHpOBaTb, oco6eH HO YQHThIBaH TOT £paKT , QTO 

npaBliJIa ,ll;OcTyna K CTpOKaM MoryT CO BpeMeHeM MeHflTbCfl. 

TYT B .n;eJIO BCTynaeT TeXHOJIOrHfl RLS. C ee nOMOIIJ;bID BhI MO.iKeTe O"l{eHb 

TO"l{ H O orrpe,ll;eJIHTh .n;OCTynHhIH n OJIb30BaTeJIID Ba60p CTPOK Ta6 JIIID;hI, npIl 

aTOM K OHTPOJIb 6Y,ll;eT ocymeCTBJIflTbCfl PL/SQL-£pYHKD; IIflMII, pea.7II13YID­

DlIlMII CJIOm H YID JIOrIlKY npRBIIJI. Y rrpaB.7IflTb TRKIIMII rpYHRUIIflMH ropa3 -

.n;o n pome, TleM npe,ll;CTRBJIeHIIHMil. 

TeXHOJIOrIlH RLS BKJIID"l{ 8eT B ce6a Tpil OCHOBHhIX <.IJIeMeHTa. 

IIoJlumUlw (policy) 

,1l;eKJIapaTHBHaH KOMaH,ll;a, KOTopaH orrpe.n;eJIHeT, KaK II Kor.n;a CJIe.n;yeT 

npIlMeHflTb OrpaBII"l{eHIIfl rrOJIb30BaTeJIbCKOrO ,ll;OcTyna .n;JIfl 3anpOCOB, 

BCTaBOK, y.n;aJIeHHH, I13MeHeHIIH I1JIII K OM611H8UllH rrepe"l{I1C~'IeHHhIX 

o nepaD;I1H. H 8rrpIlMep, MomeT rroTpe60BaTbcfl 38rrpe TllTb .n;JIfl n OJIb30 -

BaTeJIfl orrepRUllll UF DATE, H e orpRHII"l{I1BaH B03MomHOCTll BhI6oPKH, HJIII 

orpBHH"l{HTb .n;ocTyrr K BhI60py .n;aHHhIX I13 onpe.n;eJIeHHorO cToJI6D;a (Ha­

npHMep, Cse,ll;eHHH 0 3apnJIaTe, SA LARY), He orpaHH"l{HB8 H BbI60PRY I13 

OCT8JIbHhIX CTOJI6D;OB. 

tPYHKlJ,UR nO.'LUmUlW 6e30nacHocmu (policy function) 

XpBHIIM a H Q1YHRD;IIfl, KOTOpRfl BhI3hIBaeTCff B CJIY"l{ae, Kor.n;B BhInOJIHH ­

IDTca YCJIOS HH, 3 8 ,ll;8HHhIe B nOJIIITIIRe 6e30naCHOCTH. 

IIpeaUlwm (predicate) 

CTPOK8, KOTopafl reHepIlpy eTcfl QJYH KD;I1e H nO .. 'IIITHKII 6e30nacHocTII, 

II KOTOPYID Oracle rrp03paTIH0 8STOM8TIITleCKII npIIcoe.n;I1HfleT B ROHeu 

npe,1l;JIOJKeHHfi WHERE B hIIIOJIHfleM hI X IIOJIb30BaTeJIe M oIIepaTopoB SQL. 

RLS aBTOMaT II"l{eCKII rrpIIMeH fleT rrpe,1l;IIK8T R rrOJI b 30B8TeJIbCRoMY onepaTo­

PY SQL, BHe 3BBIICIIMOCTII OT Toro, KaK :3TOT orrepaTOp 6hI~'I BhI rrOJI HeH. IIpe ­

,ll;HKBT qmJIbTpyeT CTpOKH HB OCHOBaHilII YCJIOBH}I, onpe,n;eJIeHHorO <llYHR­

ullell rrOJIIITIIRil 6e30rracHocTH. ECJm yC~'IOBHe HCK .. '1IDQaeT Bce CTpOKH, KO­

Tophle He .n;OJImHhI 6bITh BH,n;HbI rrOJIb30SBTeJIID , TO TeM caMhIM cpaRTH"l{eCK H 

06eCrreQHBBeTCH 6e30naCHOCTb HB ypoBHe CTpOR. KJIID"l{eShIM MOMeHTOM, 
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oGecrreqHBaIOrn;HM BhICOKYIO HaAe)KHOCTh II IIOJIHOTY TeXHOJIorIlII RLS, HB­

JIHeTCH TO, qTO Oracle aBTOMaTIIqeCKH IIpIIMeHHeT rrpeAIIRaT K IIOJIhaOBa­

TeJIhCKOMY SQL-orrepaTOPY. 

3a'leM BaM 3HaTb 06 RLS? 

llcXOAH H3 CKaaaHHoro, Y Bac MO['Jro CJIO)KHThCH BrreqaTJIeHHe, qTO RLS -

::ITO Y3ROClIeUHaJlH3I1pOBaHHa51 QJYHKII;I1H GeaorraCHOCTII, KOTOP8H BpHA JlH 

IIOHaA06HTC5I B Ka)KAo,n:HeBHOH: pa60Te a,n:M H HHCTpaTopa 6aahl ,n:aHHhIX. Ha 

caMOM ,n:eJIe, IIOJlhaa OT IIpIlMeHeHII5I RLS BhIXO,n:HT 3a paMKII 06eCrreqeHHH 

6e30IIaCHOCTH. IIpHBe,n:eM KpaTEmii 0630p npHqHH, no KOTOPhlM a,n:MHH HCT­

paTophl 6a3 ,n:aHBhlX Haxo,n:flT npHMeHeHHe RLS IIOJle3HhlM (nOAP06HO 3TH 

IIPHqHHhl6YAYT paCCMOTpeHhl ,n:aJIee B rJIaBe). 

II 06blweuue 6e30nUCHocmu 

HeCOMHeHBO, OCHOBHOH: ueJIhlO RLS flBJlfleTCSl IIOBhlmeHHe ypOBHSl 6ea­

OlIaCHOCTH BH YTPH KOMrraHHH . ,lJ;JISl MHorHX KOMrr8HHH: RLS 06eClIeqH­

BaeT COOTBeTCTBHe HOBhlM rrpaBHJIaM H HHCTPYKuHHM IIO 06eCrreqeHHIO 

6eaorraCHOCTII H KOHQJH,n:eHUHaJIhHOCTH (HalIpHMep, Sarbanes-Oxley, 

HIPAA, Vis8 Cardholder Information Security Program), ROTophle OBH 

06H38Hhl BhlIIOJIHHTh. B HamIl ,ll;HH 6e::WII8CHOCTh - STO He BTopOCTerreH­

HhlH BOIIpOC, I1HTepeCYIOrn;HH JIII IIIh 3aTepHHHhIX r,n:e-TO B rJIyGIIHe ROP­

IIOpaTHBHhIX ,n:)KYHrJIell aYAIITopOB. Telleph ::ITO Ba)KHa51 COCTaSJIHIOrn;aH 

ofirn;ero rrpouecca IIpOeKTIIpOSaHII5I II paapa60TKH CHCTeMhl. Cero,n:HH 

Ka)K,n:hIH, HaqllHaH C caMoro MJIa,o:IIIero paapafiOTqIlKa II aaKaHqIlBaH 

caMbIM MaCTlfTbIM a,o:MlfBHCTpaTopOM 6a3bI AaHB bIX. AOJl)Kea 6bITh xo ­

porno 3HaKOM C HHcTpYMeH TaMII If TeXHOJlOrHflMIf 06ecn eqemUl fie30-

naCBOCTII. Oracle npe,il,OCTaBJIfleT MBO)KeCTBO AOrrOJIHHTeJIhBbIX rrepe­

,il,OBbIX B03Mom.HocTell If OnUHH: 06eCneqeHHH GeaonacHocTII, HO TeXHO­

J[QrIlR RLS BCTpoeHa B cepBep 6a3bI AaHHbIx Oracle H HBJlReTCH IIepBbIM 

cpeAcTBoM , ROTopoe CJle,n:yeT I1CrrOJIhaOSaTh AJIR peaJlIla8UIIII IIOJIHTIII\. 

6eaonacHocTII. II HOBIIqOK aAMlfBHcTPIlpOB8HIIfl 683 A8HBbIX. II BeTe ­

paH, a8 IIJIeqaMH KOToporo rOAbI p8apa60TIm HB PLj SQL , 6bICTPO nOll ­

MYT, qTO 6J1I13KOe 3HaROMCTBO C RLS rrOMomeT aRRypaTHO H HTerpHpo­

BaTh QJYHKUIIII oGeclIeqeHIIR Geaorr8CHOCTII B HX Gaay ,n:aHHhlX. 

Ynpou{euue pU3pu6omllu u noiJiJep:HCKU 

RLS II03BOJI5IeT c06paTh BCIO JIOrIlKy nOJIIITIIKH 6e30naCH OCTH B Ha60p 

IIaKeTOB, COAep)Karn;I1X xoporno CTPYKTypIlposaHHhle t:PYHKUIIH PLj 

SQL. ,Ua)Ke eCJlII 6hI BbI CMOZ/LU peaJlHaOSaTh I1MelOrn;HeCH TpeOOBaHHH 

fie30n aCHOCTII aa ypOBBe CTPOK UpH nOMOrn;H npeACTaBJIeBHll, XOmeJLU 

fibI BbI TaR nocTynHTh? LITofibI y.n;oBJIeT BOpIlTh CJIO)KHbIe fiIl3Hec-yc~'I0-

BIIfl, Tpe6YIOTCfl BeChMa BHTIIeBaTbIe SQL-KOBCTPYKUHH. 110 Mepe BBe­

,il,eHIIfl Barnell KOMrraHIIefi: HOBbIX rrOJIHTHR 6eaorraCHOCTII I1.nH ycoBep ­

rneHCTBOBaHHR CTaphIX, a TaKme IIpIl BCTylIJleHIIII B CIIJIY HOBbIX rrOCTa­

HOBJIeHHH: rrpaSHTeJlhCTBa B8M HY)KHO Gy,n:eT KaK-TO IIepeBo,o:HTh I1X Ha 

51ahlK SQL ,n:JIH COOTBeTCTBYIOrn;ero HaMeHeHHH BarnIlX IIpe,n:CT8BJleHIIll . 

ropaa.n;o IIporn;e BHeCTII I13MeHeHII5I B PLj SQL-q)YHRUHH, cofipaHHhIe 
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B aefiOJIbIIIOM K·OJIHQeCTBe rr8KeTOB, II TeM C8MbIM II03BOJIIiTb Oracle RS­

TOMRTIitteCKll npIIMeHHTb BalIHI npaSllJI8 K orrpe,lJ;eJIeHHbIM Ta6JUIn;aM 

(sHe 38BHCHMOCTH OT ciiocofia ,o:ocTyna). 

YnpOW,f?l-tue «/fOP060'lliblX» npUJlOJlCeliUU 

IIpoCTOT8 paapaGoTKIi BJIe'lleT 38 COGOH rrpoCTOTy 8,ll;8 IITaU;1l1l ~Kopo60'l!­

HbIX» rrpIiJIOmeHIiH, paapa60T8HHbIX TpeThIlMIi qmpM8MIi. ,I1;ame eCJHI 

fib! aRAaqa Ii3MeHeHIiH K8m,1l;OrO a8rrpoca B npIiJIOmeHIUI npe,1l;CTRSJIH­

JIaCb OCYIll;eCTBHMoi1, B8M Bee paBHO H e y,n;8JIOCb 6bl npOAeJIRTb ::lTD .rvm 

«KopofiottHbIX» npHJIO)KeHIIH B can3ll C OTCYTCTBIieM I1X llCXO,lJ;HbIX TeR­

eTOB. IlOTpe6oSR.,'I 8Cb 6b1 IIOMOillb nOCT8Brn;I1K8 npor paMMHoro ofiecrre­

qemuI. 3TH npo6.JIeM8 ocofieBHO R8caeTCfl yH8CJIe,iJ;OB8HHhlX CIICTeM: 

60J[bIIIIIHCTBO KOMrrUHIIH 60IlTCH 'qTO-TO MeHHTb B T8RHX CilcTeM8x, ,;:l;U­

me eCJIII pe'qb I1,n;eT npOCTO 0 ,n;o68BJIeHHH ,;:l;onOJIHIITeJIbHoro npe,n;HK8T8. 

Ha nOMOIl\b npHxo,n;I1T TeXHOJIOrHH RIB , He Tpe6YIOIl\8H BHeceHHH H3-

MeHeHHH B RO)J;. BbI MOiKeTe npoHilKHyTb noo RO)J; CTopOHHero npIlJIO­

meHHH , nOJIHOCTbIO MIIHyH ero JIorIlKY, I1,n;06UBHTb co6cTBeHHbIe nOJIII­

THKH ,;:l;JIH TafiJIHII;, C ROTOPbIMil pafiOTaeT STOT IW,;:l;. 

Ynpa6.!teHUe (Jocmyno.M Ha 3anUCb 

RLS o6ecne'qHBaeT r Il6KHH: 6bICTPbIH H npocToH cnocoG H3MeHeHHH 

ypOBHH )J;OCTyna R TaGJIHII;aM II npe)J;CTaBJIeHHHM C «'TOJIbKO 'qTeHIIe» Ha 

«'qTeHile H 3anIlCb» Ha OCHOBaHHil MaH,;:l;8T8 nOJIb30B8TeJIH. BCTpoeHHbIe 

ROMaH,n;bI a,;:l;MIIHIICTpHpOBaHIIH Oracle n03BOJIHIOT onpe,n;eJIHTb TaGJIII'q­

HbIe npOCTpaHCTBa B II;eJIOM KaR )J;OCTynHble TOJIbRO )J;JIH 'qTeHIIH H JIII 

,l.l;JIH 'qTeHHH/ 3anilcH . TeXHOJIOrHH RLS 3anOJIHHeT STOT npoGeJI, n03BO ­

JIflfl n pIlMeHHTb TaKile JKe npaBIIJIa R OT,I.I;eJIbHbIM Ta6JIIIII;aM. 

npoCToliI npl1Mep 
,I1;aBaHTe paCCMOTpilM npOCTOH n pHMep I1cnOJlb30BaHIIH RLS. By,n;eM pa6o­

TaTb C Ta6JIIIII;eH [~lP B cxeMe HR. c03)J;aHHoH n pil nOMOIl\I1 cueHapHH, no­

CTaBJ'IHeMOrO B COCTaBe nporpaMMHoro oGecne'qeHIIH Oracle B q,ailJIe $ORA­
CLE_HOME/sqlplus / demu/ demubld.sql. 

SOL> DESC emp 
Name Nul l? Ty pe 

i::MI'NO 

ENAME 
JOIl 

MGfl 
IITAFDATE 
SAL 
COMM 
ul::l ' l-NO 

NOI NJLL NUMIli::H(4) 
VAflCHAfl 2( 1C) 
VAHCIIAR2(9) 
tlUMB Efl(tl) 
OIlT F 
NUMBER( 7, 2) 
NUMGER(7 . 2) 
NUMIlI::H(2) 

Ta6JIH n;a CO,;:l;ep.iKHT 14 CTPOK: 

EM PUO EtlAM:': JOB MGR HIREDATE SAL COM M DEPTUO 
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73:39 SMl 1"1 1 CI r HK 79C? 17-DrC-80 800 20 
7499 ALL EN SALES MAN 7598 20 - FEB ~ 8 1 ,300 300 30 
752 1 \~AnO SALESMAN 75 98 22 - FEB - 8 1 1. 250 500 30 
7556 JON ES ~lANAGER 7839 02 - APR - 81 2. 975 20 
7554 MARTIN SAL ESMAN 75 98 28 - S::P- 81 1. 250 ,400 30 
7:398 fl l llKr MflNt,G i R 7889 01-M/lY-8 1 ?, 850 30 
778'1 CI flR K M/lN/lG i R 7889 09-JUN-B l (, 450 10 
7788 SCOTT MMI YST 75fi fl 09-DrC-8? :J , OOO 20 
7839 K Jt~ G PRCSro i NT 17- tiOV-8 1 5,000 10 
7844 TumER SALESMAN 75 98 08 - SEP- 81 1. 500 0 30 
7876 ADAMS CLERK 7788 12- JAN - 83 1. 100 20 
7900 JAMES CLERK 7598 03 - DEC - 81 950 30 
7902 FORD ANA LYST 75 65 03 - DEG- 81 3,000 20 
7934 MILL:::R CLC:RK 7782 23 - JAN - 82 1, 300 10 

3a.r.a.r.HM o-qeHb npocToe TpefioB8BHe. TIYCTb Beo6xo,D;HMO, -qTofibJ DOJIb30-

B8TeJIH MorJIH BH,ll;eTb ,ll;8HHbJe TO.IThK_O Tex COTPY,D;HllKOB , "{{b.H a8pa6oTH8.H 

DJI8T8 He rrpeBbJrn8eT 1500 ,ll;OJIJIapOB. TIpe,lJ;rrOJIOJKHM, "{{TO rrOJIbaOBaTeJIb 

BBO,!l;llT TaROW aaDpoc: 

ScLI::CI .. I-HOM erlp; 

XOTeJIOCb fibI, -qTofibJ cpe.n;CTB8 RLS np03pa'iftO npeofip3aOBbIB3mI 3TOT 38 -

rrpoc B T3KOfi: : 

Sri rCT .. FROM enp WlleR i sal <= 1500 ; 

To eCTb npH 3anpoce n OJIb30BaTeJIeM ,D;a8BbJX H3 TafimlII;bJ EMP Oracle (liC ­

nO.llb3yn MexamI3M RLS) 6y.n;eT 8BTOMaTHTleCKH npliMeBflTb Be06xo,!l;liMOe 

orpaHWleBIIe . QT06w Bce fihUIO HMeBBO TaK, Ba,n;o C006:rIlliTb Oracle 06 

3TIIX TpefioB8Hli.HX. 

Caa-qSJI8 ae06xo.n;HMO aamfcaTb t:PYBKillilO . KOTopan C03.a;aeT A B03SpalII.a­

eT TaIWW IIpe.a;AKaT B BH.a;e CTpOKA. TIpocToTa ,D;aBB OrO Tpe60BaBAfl n03BO­

JIneT liCDO.JIb30BaTb 8STOBOMBYlO CPYHKII;RIO. B peaJIbHbIX apli.JIOJKeHlinX 

BaM npR,ll;eTC.H onpe.n;eJI.HTb cpyaKII;liH rrpe.a;liK3TOB R CBH3saaylO C HRMH 

t:PYHKIlHOBaJIbHOCTb B naKeTax. OT HMeHII nOJIb30S8TeJIfl HR C03.a;a.a;HM 

<PYBKII;I11O authorized_errps . 

CREATE OR REP LACE =UtlCTION authcrizec_emps 
p_schema_name It~ VARCHAR2, 
p_Obl€c t_name HI VARCHAR2 

RFTURN Vt.RC Ili\R2 
IS 
rl [ GT N 

RrTURN SA l <= 1500' 
rtW ; .... .•.. 06paTMTe BHHMilHUfl , lITO 06a ilpryMflHTil (MMS eXflMhl M 06'hflKTil) He 

., McnO.!Jh.1YIOTCS BHyTpU qlyHKUMll. l1x Hil}lu~m:e SB}lSeTCS TpefioBA-"",' . .. ; Hl1eM apXMTeKTyphl RLS. )J;pyrHMli C}lOBaMH, K3m.n;as ¢YHKJ.tHfl 

L_-I~ npe,a;UKI:lTH ,ll;O.TJ.)f{Hfl nOJly~mTh aTH ,ll;Bfl aprYMeHTll (Hume MhI PH (! ­

CMOTPHM 3TOT Borrpoc 60JIee no,n;po6Ho). 



268 IIlaBa 5. KOHTPOnLJ .Qocryna Ha ypOBH€ crpOK 

TIPH BhlIlOJIHeHllil QJYHK UrrH B03Bparu;aeT Hall npe,lJ;II K 8T: SI\ _ (= 1500 . IIpo­
BepliM :no, llCIIOJIb3YH TeCTOBhIH: cueHapIlll: 

I)ECI AH E 

l_ retu rn_st r inQ VAflCHAfl2 (2DOO), 

fi cGT N 
l _ ret urn_st - i ng = autho rized_emps 'X' 
DBMS_OJTP UT,pu t _l i re ('Retu rn St rinq 

EtW; 

BhlBOA 6y,n:eT TaKIIM: 

Retu r n St r i ng = SA l <.= 1500 

. X' ): 

I I l_, eturn _strinq ) : 

llMefl <llYHKD;I1IO, B03Bparu;alOru;yIO rrpe,a;I1K8T , MomBO nepeHTll K CJIe)1;YIO ­

ru;eMy mary: c03.n;aHHIO nOJIUmU/(U 6e.1onacllocmu, TaK)Ke H83hIBaeMOH no­
JIumUlwu RLS llJUI rrpocTO nOJlumU/(ou. STa IIOJIIIT HK·a orrpe,l1;eJIHeT, KOr')1;a 

Ii RaI( rrpe,!:{HKaT 6y.n;eT npIiMeHHTbCH K KOM8H,ll;aM SQL . .nJIE onpe,u:eJIe H llH 

6e30naCH OCTll liR ypoBHe CTPOK AJIH TaGJIHUhl [MP llCnOJIb3yeM TaKOR ROA: 

, I) EGIN 

2 lJUMS_HLS add_ poliCy (O bj ect _SChema = ) "Il k" 
3 ab j ecl_n arne => " EM P" , 
4 , 
5 
7 
e 
9 END ; 

pol i cy_name 
fu r c t ion_schema 
policy _ f u r chan 
statement_types 
) ; 

= ) [ MP _POll CY' 
=> llR' 

=> "AUTHORIZED EMPS" 
=> "ItJS :::RT. UPDATE. DELETE , S::: LEcr 

,n:aBRllTe BHHMRTeJIbHO rrocMoTpHM Ha TO, qTO a,o:eCb rrpOHc xo,o:HT. ,Il;06aB­

JI.fleTC.fl IIOJIHT R K8 EMP JOLlCY (CTpOK8 4) ,o:JI.fl T86JIHIIbI EMP ( CTpOK8 3), npR­

B8,o:JIe)Karn;ell cxeMe HR ( CTpOK8 2). 3 T8 n OJIHTHR8 6y,o:eT npH MeHflTb 

<pHJIbTP , aa,ll;aB8eMblll <pYBKuHell AUTHORIZEO_EMPS ( CTpOK8 6), lIpHBa,o:.7Ie)K8-

ru;e ii cxeMe HR (CTpOK8 5), lIpH Bbl rrOJIHeHHH JIl06bIM rrOJIb30B8TeJIeM o n epa­

D;HH INSERT, UPOATE, DE LETE H JIH SELECT (CTpOR8 7). 

O rrpe,o:eJIHB rrOJIHT H KY, MbI MO)KeM cpaay npoTecTHpoB8Tb ee, BblnOJIBHB 

38npoc K Ta6JIHD;e EMP: 

SO L>SELECT ~ FROM hr. emp; 

EMPNO EtlflM E JOG MGR HIREDIIF Sil l COM M D::PTNO 
---------- --------- --------- ----------

7369 SMITH CLERK 79C2 17 DEC SO gOO 20 
7521 WARD Si\LESMM 759S 22 - FEB- S1 

" 
250 5CO 30 

7654 MARTIN S!\ L E SMIIJ~ 759S 2S - SEP- Sl 
" 

250 14CO 30 
IS44 IUHtH:H SALI:: SMAN 1598 08 8t l'- 81 

" 
000 0 30 

78/6 ADAMS CLEkK 118 8 12 JAN 83 1 , 100 20 
7900 JAM::S CLERK 759S 03-DEC-8 1 950 30 
7934 MHLLH CL[ kK n82 23 - JAN - 82 ,300 10 

KaK BH,o:HTe, Bbl6paBO TOJIbRO 7 cmpoK, a He Bce 14. IIpHcMoTpeBmHcb, BbI 

a8MeTHTe, "<ITO BO Bcex Bbl6pa HHblX CTpOKax aHaqeHHe cToJI6ua SAL MeHbme 

HJIH paBHO 1500, TO eCTb COOTBeTcTByeT QJYHKUHH rrpe,n;HRRTR. 
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P uc. 5 .1 . Pa60ma rtJUJLhmpa, 06ecne.tUBaJOU{eeo 6e.1olwclLOcmh Ita ypOBne cmpmc 

AH8JIOI'H'<IHO, eCJIH IIOJIh30B8TeJII1 IIOIIhIT3.IQTca yp;aJII1Th IIJUI 06HOBIITh Bce 

CTPOKII Ta6JIIIl:J;hI, lIM yp;acTca BhlIlOJIHIITh OIIepaO;IIIQ TOJIhKO p;JIa Tex 

CTPOK, BIl){lIMOCTh K OTOPhIX 06eCIIe-qlIBaeT IIOJIlITIIKa RLS: 

SOl > DELETE hr . emp; 
7 rows deleted . 

SOL> UPDATE hr.emp SET comm 100; 
I rows updated, 

Oracle IIpI1MeHaeT TaKYIQ <pIIJIhTpaUIIID H8 caMOM HII>KHeM ypoBHe, II03TO­

My IIOJIhaOBaTeJIlI 0 Heii p;a>Ke He IIO,lJ;OapeBaIQT. <PaKTIf'<IeCKII OHlI He 3HaIQT 

a TOM , '<ITO lIM '<ITO-TO Hep;OCTYIIHO, II aTO em;e OP;HO o;eHHoe CBoiicTBO RLS C 

TO'<lKII apeHlIa 6eaorr8CHOCTIf . 

OCHOBHOH IIOTOR p;a8BhIX If peaJII13yeMafl MexaBH3MOM RLS <pHJIbTpaO;Hfl 

1130fipa,>KeHhI H8 plIC. 5.!. 

KOI',IJ;a IIOJIb30BaTeJIb o6pam;aeTcfl K TafiJIHo;e, Haxop;flm;eHcn IIO,lJ; ROBTPO­

JIeM RLS, OIIep8TOp SQL nepeXB8ThIBaeTCfl H IIepeIIHChIBaeTCfl cepBepOM 

683hI ,lJ;8HHhIX C p;Ofi8BJIeHHeM IIpep;nRaT8, IIOJIY'<IeHBOI'O OT (lJYBKUHH IIOJIII ­

TIIKII 6e30II8cHOCTII. ECJIH (PYBKUII.fl IIOJIIITHRH 6e::wn8cHocTH B03Bpam;aeT 

KoppeKTHoe npep;JIOmeBHe-npep;IfK8T, TO OB npIIMeB.fleTC.fl K HCXO,l];HOMy 

onepaTopy IIOJIh30B8TeJIH. 

IIOJIUTHKH He HBJI.fUOTCR OO'beKTaMH cxeMhI 6Ha hI ,lJ;BHHhlX. ,ll;pynr­
MU CJIOBBMH, OHH He IIpHHBJJ:JIe)f{BT HUK8KOMY IIOJlb30B8TeJIlO. Jbo-

60ft IIOJIb:iOBATe.llb , 06JIfl.JJ:fl.lOm;1rii IIPHBHJIPJ'ue:n r X- CUTf H8 IIBKeT 

DBMS_RLS , MO)f{eT C03,n;8Tb IIOJIHTHKy. AHBJIOJ'HqHO JUo6oii nO;'lb30B8-

Te.Th C npHBHJIerHeH EX::CUTE MO:lKeT y,n;aJIHTb JIlO6ylO nOJIHTHKy . ITo-

3TOMY Heo6x{)JJ:l!M O OtI€Hh 13HllMflTe.'lhHO nOJJ:xo;:r»Th K BhI,naqe np813 
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Hll pa60Ty C IUIKflTOM OIlMS_RI S. EC;1ll KTO-TO Bhl,':\8cr npllBHJlflnnO 

EXECUTE H8 DaReT AJIJI PUBLIC , ee HBaa HeMep;JleHHO OT03B8Tb. 

Bhl MomeTe C031l8B8Tb qlYHKUHll nOJlHTHI{H 6e30rr8cHocTH JIIOOOH CJIO)KHO­

CTII, OIIllcbIB8IOID;ne npal{TH"IeCKll JII06we Tpe60BaHIUI R npllJlOmeHIIIQ. 

O,n;H8KO Bee 3TH QJYHKD;llil JJ;OJDKHhI CJIe,ll;OB8Th HeCROJ[hKllM rrpaBllJI8M: 

• lPYBKUHJI IIOJIHTIlKII 6eaorr 8CHOCTil ,lJ;OJDKH8 6bJTb C8MOCTOflTeJIhHOH 

{l)YBKD;Heii B cxeMe IIJIll B COCTflBe rr8ReT8, BO HII B KoeM CJIyttae He npo­

:o;e,o;ypoii. 

• OHa Ao~'nKHa B03Bpa:w:aTb 3HaqeHHe TIIna VARCHAR2, KOTopoe 6Yf];eT llC­
nOJIb30B8TbC5I RaK npel1:HK8T. 

• lPYBKUIUI ,ll;OmKH8 IIMeTb POBHO ABa BXO,lJ;HhlX napaMeTpa, cJle,lJ;ylODJ;ux 

B orrpe.n;eJIeHHOM IIOpn,lv<e : 

8. H M,H cxeMhI, KOTOPOH: rrpIlH8,lJ;JIem1lT Tfl6~'1IIUfl, ,n;JLH IWTOPOH orrpe,n;e­

JIeHfl I10JIIITIIKfl; 

b. IIMH 06'beKTa (Ta6JIIIUbl IIJIII Ilpe,!J;CTaBJIeHIIH), K KOTOPOMY IlpIIMeHW 

eTCH rrOJIIITIIKfl. 

JJ:JIH IlPOCMOTpa I10JIIITIIK, OI1pe,!J;eJIeHHbIX ,!J;JIH Ta6JIIIUbl, MQ)KHO 06paTIITbCH 

K I1pe,!J;CTaBJIeHIIIO CJIOBapfl ,!J;aHHblX DBA_POLICIES, KOTopoe oTo6paJKae-r HMfl 

I10JIHTHKH, HMfl 06'beKTa, ,n;JIfl KOToporo OEa OI1pe,n;eJIeHa (H ero BJIa,n;e~'1b­

o;a), HMfl QJYHKD;HH nOJIHTHKH (H ee BJIa,n;e.7Ibua) H MEoroe il:Pyroe. I10.7IHhlH 

nepeTleHb CTO.7I6UOB ,n;8HHoro npe,n;CT8BJIeHHfl nprlBe,n;eH B npHJIOJKeHHH A. 

EC.7III Bbl XOTHTe y,n;flJIHTb CYIUeCTBYIOIUYIO nOJIHTHKY RLS, TO MOJKeTe HC­

nOJIb30BflTb nporpaMMY OROF _POLI CY H3 naKeTa DG MS_ RLS. TIpIIMephI T8Koro 

HCrrOJIb30BaHHH 6Y,!J;YT npHBe,!J;eHbl B rJIaBe ,!J;8JIee. 

KpaTKO 0 nOnl1TI1KaX RLS 
• TIO~'1HTHK8 6e30n8cHocTH- :3TO H860p HHCTPYKuHH, KOTophle npHMe­

HHIOTCfl ,n;JIfl o6eCne'<leHHfl ROHTPO.7Ifl Ha,n; Ta6mIueH H8 ypoBHe CTpOR. 

TIO~'1IITHKfl He }lBJIfleTCfl 06'beKTOM cxeMbl II He rrpIIHa,n;JIeJKHT HH Oil:­

HOMY II3 nO.7Ib30B8TeJIeH. 

• Oracle IICrrOJIb3yeT rrOJIHTIIKY ,!J;~'1}1 orrpe,ll;eJIeHII}I Toro, KOr,ll;a II KaK 

CJIe,!J;yeT rrpIIMeHHTb Ilpe,ll;IIKaT KO BceM OliepaTopaM SQL, CCblJIalO­

IllIIMCfl Ea Ta6.7IIIuy. 

• I1pe,n;HKaT C03,1l;aeTCfl H B03BpamaeTCfl QJYHKIIHeii IIOJIIITHKH 6e30-

n8CHOCTII. 

Lilcn0I1b30BaHlile RLS 
TIoCJIe Toro KaK Mbl Ha I1pHMepe rr03HflKOMHJIHCb C OCHOBaMH rrpHMeHeHHH 

RLS, ,!J;aBaHTe rrepeH,Il;eM K rrpHMepaM, HJIJIIQCTPHPYIOID;HM ,Il;OCTOHHCTBa 

pa3~'1II'<IHhIX aCI1eKTOB TeXHOJIOrIIH RLS. 
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npOBepKa nepeA 06HOBIleHVleM 

,l1;aBaiiTe HeMHoro H3MeHHM Ham npe,n;hl,n;YIl.\HH rrpHMep. BMeCTO 06HOBJIe ­

HIUI cToJI6ua CO ~lM rrOJIh30BaTeJIh Terreph XOqeT ll3MeHilTh CTOJI6eU SA L. SA L­
::ITO cToJI6eu, KOTOPhlii llcnOJIh3yeTcR B rrpe,n;IlKaTe, rroaTOMY HHTepeCHO 6y­

,n;eT nOCMOTpeTh Ha pe3YJIhTaT. 

SOL> UPDATE hr.elllp SET sal = 1200; 
7 rows uPdated 

SO L> UPDATE hr.elllp SET sal 1100; 
7 rows updated 

06HOBJIeHhl TOJIhRO ceMh CTPOK, RaR H O:IKIl,n;aJIOch . Teneph ,n;aBaHTe ll3Me­

HIlM 06HOBJIneMYlO CyMMy. B ROHue ROHUOB, Bce 3aCJIYjKHBalOT nOBhlme­

Blln 3aprVIaThl. 

SOL> UPDATE hr . elllp SET sal 1600; 
7 rows upda Led 

SOl> UPDATE hr . emp SET sal 1100; 
o rows updated 

06paTilTe BBIlMaBlle Ha rrOCJIe,n;BIOIO onepaUHIO. IIoqeMY Hll o,n;Ba CTpORa 

Be 6hlJIfl 06HOBJIeHU? 

Bce ,n;eJIo B nepBOH onepaUHH oGHOBJIeHHH. 3HaqeHHH CTOJIGua SAL H3MeHW 

IOTCH Ba 1600, H ::ITO BOBoe 3HaqeBile Be y,n;OBJIeTBOpneT YCJIOBlllO npe,n;IlRa­

TU SA_ <- 1500 . To eCTb IIoc.ne n epBoro 06BoB.7I eBllfl Bce CTPOKIl CTaHOBflTCfl 

BeBH,n;UMhlMU ;:J;.7Ifl nOJIh30BaTe.7Ifl. 

TaR MOjKeT B03HHRHYTh nYTaBuUa: rrOJIh30BaTe.nh MO:IKeT BhlIIOJIHHTh ,n;JIH 

CTPOK BeROTophlH orrepaTop SQL, B pe3y.nhTaTe qero ,n;ocTyn R 3TllM CTPO­

RaM 6y,n;eT 113MeBeH. IIPII pa3pu6oTRe rrptVIO.iKeBHfl TaRafl BeYCTOHtfHBOCTb 

,n;UBBhlX MO:IKeT Bhl3BUTh omH6KH HJIH, no KpaiiBeH Mepe, BBeCTU BeRHll: 

3JIeMeBT Benpe,n;CKuayeMocTH, YCJIo)KHfllOIl.\uii OTJIU,n;RY. "l.JTo6hl pemHTh 

np06JIeMY, UCnOJIh3yeM er:u;e O,n;UB nupaMeTp rrpoue;:J;yphl AD D_POLICY, up­
date _ check. ,IJ;uB8HTe IIOCMOTPHM, KUR YCTaHoBKa ~3Toro nap8MeTpa B 3BatIe­

BHe TRUE nOBJIHfleT Hfl C03,n;uBHe nOJIHTHKH ;:J;JIfl Tu6JIHUhl. 

Il EG I N 

OBMS_RL S.adc_policy (o bject_ name => . EI~P· . 

END : 

po l icy_name 
functi cn _scr SMa 

policy_functi on 
st ateMen t_types 
update3heck 
) : 

0 ) I::MI'_I 'DUCY 

=> It R" 

=) 'AUTHO RIZED EMPS" 
= ) I NSI::H I , UI' l)AII::, l) l:: l l:: l l:: . Sl:: l ::C I " 

=> TRUE 

ECJIH rrOJIh30BaTeJIh rrorrhlTaeTca BhlnOJIBHTh TO :IKe caMoe oGHOBJIeHHe no­

CJIe Toro, RaR ,n;JIH Ta6JIllUhl C03,n;aHa STa HosaR nOJIIiTU Ka, 6Y;:J;eT Bhl,n;aHa 

oilluGRa: 
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SQI > UPDATE hr.emp SET sal = 1600; 
updat e hr . emp se t sal "- 1600 

ERROR at l ine 1· 

InaBa 5. KOHTPOIl L. .Qocryna Ha ypoBHe CTPOK 

ORA 28 115: policy wi U check cption viclJt i on 

reHepHpyeTcH omH6Ka ORA-28115, IIOTOMY qTO IIOJUlTffRa Terrepb npeJ.l:­
oTBpar:u;aeT JIID6hIe H3MeHeHHH 3HaqeHIiH Tex CTOJI6U:OB , KOTopbIe MOI'JIll 

6w rrpHBeCTH K 113MeHeHlIID Bll,l.{llMOCTll CTPOK AJUI aap;aHHOI'O npe,lJ;II R8TB. 

TIOJIh30B8TeJUf MoryT BhIllOJIHHTh 113MeHeHIUI 3 H aqeHllll ,a;pyI'IlX CTOJI6U;OB, 

TaR RaR OHII He BJI1UIH)T HB B ll,ll;llMOCTb CTPOK: 

SOL> UPDATE hr.emp SET sal = 1200; 
7 rows update d. 

,,-
"-". ' .H 6bI peKOMeU,lI;OBHJI YCTtlHHBJlHBHTb nap8M eTp updal€_ctl€c k B .m8-

• • tIeHHp. TRur npn KflJK.n;OM Ofi'hSIBJl eHIllI IIO.JlUTllKn, C TeM tITofihl H36e-.... ~: 
'-_-'~:: iKaTh Henp e ,lJ;CK83yeMoro Ii, B03MO:lKHO, He:meJ18TeJlbHOrO IIOBe,lJ;e-

HM3 npM.'lOllieHMfl B ,lJ;aJlhHei1:IneM . 

CTaTI1'leCKl1e nOfll1TI1KI1 RlS 

Bo Bcex pBCCMOTpeHHhlX paHee npHMepax HcnOJIh30BaJIBCh cmamU'leCICaR 

n OJIHTHK8 (3HaqeHHe, B03Bp8IIJ;8eMOe (pY HKD;nerr rrpeAHKaT8, He H3MeH.HeT­

CR npH H3MeHeHHH YCJIOBHH: Bhl 30B8 tPYHKunn). 

ITOCTOflHCTBO B03Bparu;aeMor o 3HaqeBIIfI 03BaQaeT, 'ITO ReT He06xoAHMO­

CTH B BhInOJIHeBHH (11YBKUHY AJI.H Kam,D;oro :18npOca K T86JInD;e. 3HaqeHHe 

MomHO BhIqHCJIHTh Bcero OAHH P83, KSIIIHPOB8Th er~ If 3aTeM HcnOJIh30-

BaTh IlOBTOPHO CTo}IhKO pa3 , CKOJIhKO nOTpe6yeTCR. QTo6hl BocnOJIh30B8Th­

CR STorr B03MO»CHOCThlO, CJIeAyeT orrpeAeJIlfTh IlOJIlfTHKY AJIfl RLS KaK cma­

mU'leclCy1O. nepe,ll;8B 3HaqeHHe TRl.,[ apryMeHTy st at ic_policy: 

1 BEGIN 
2 DBMs_nLS .ADD_PO LICY 
3 obj ecl_name "> EMp · 

~ pol i cLname "> . EMP 
- POLICY· 

5 fu nction schema "> IIR , 
6 pollcy_fu nction "> . f\UTHOnIZ:::O_ EMPS· 

7 s t at .;n,ent _types "> r t~SrRT , UPIJATr, Dr l rTr, sri r Cl 
g update cl1eck "> TR UE, 
9 static_policy =) TRUE 

10 ); 
11 END: 

ITo YMOJIqaHHIO rrapaMeTp st at ic_po) ; cy YCTflBOBJIeH B FALSE: B aTOM CJIY­

'1ae rrOJIHTHKa BocnpHHHMaeTCfI KaK OUlia.M.U 1leClcail H Bhl3hlBaeTCfI ,D;JI.H KB­

mAoH orrepaUHH HaA T86JHrD;eiL .ll;HH8MHYJeCKHe rrOJIHTHKH 6YAYT orrHC8HhI 

A8JIee B pa3,ll;eJIe «Onpe,ll;eJIeHHe AHHaMlfqeCKOH IlOJIlfTHKH ..,. . B Oracle 109 
IlOMHMO CTaTHqeCKHX If AI:IH8MllQeCKHX Ilo,ll;,ll;ep)KlfBaIOTCa H APyrHe THIlhI 

IIOJIHTlfK (Ilo,ll;p06Hee norOBoplfM 06 STOM B pa3,ll;eJIe « TlfIlhI nOJIHTHKO». 
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Bo MHOrHX cHTya:O;llHX HymHhI HMeHHO CTaTll-qeCKlle rrOJIHTHKll. B03hMeM, 

HRnpHMep, CKJIR,n; TOBapOB, 06CJIym1lBaIDru;llll HeCKOJIhKHX KJIHeHTOB. 

B ,n;aHHOM CJIy-qae IIpe,ll;IlKRT MOmeT I1CnOJIhaOBaTbCJI ,n;JIH IIpe,n;OCTaBJIeHHH 

,lI;OcTyna TOJIhKO K TeM 3anilCHM, KOTOphIe OTHOCHTCfl K ,lI;aHE OMY KJIlleHTY. 

HanpllMep, B Ta6JIHUe BUILDI NG S MomeT 6hITh cToJI6eu CUSTOMER _I D. Ie aa­

n pocHM 6Y,lI;eT n pllCOe,ll;HHflThCfl rrpe,ll;IlKBT CUSTOMER_ID = customer_.i d, r,ll;e 

customer_l d orrpe,a:eJIfleT IIOJIh30B8TeJIH, Borne,a:rnero B cHcTeMy. IIPIl perH­

CTpa:O;1l1l rrOJIh30BaTeJlH ero KJlHeHTCKHH: H,a:eHTI'H:pllKaTop MomeT 6hITh H3-

BJle-qeH crre:O;Ha.T[bHhIM LOGON-TpllrrepoM , a nO.T[HTllK·a RLS MomeT HC­

IIOJIh30BHTh STOT H)l;eHTHqmKHTop )l;Jlfl orrpe)l;eJIeHllfl Toro, KBKHe CTPOKH 

CJle)l;yeT nOKa3hIBaTh nOJlh30BaTeJIID. 3HaqeHHe TaKoro rrpe)l;IlKaTa He 6y ­

)l;eT MeHaThCH Ha rrpOTameHHH ceaHca, rroSTOMy llMeeT CMhIC.T[ yCTaHoBIlTh 

rr apaMeTp s t atic_poliCY B 3HaqeHile TRUE. 

HeAOCTaTKLiI CTaTLil4eCKLilX nOIWITIIIK 

CTaTllqeCKHe IIOJIHTHKH MoryT YJIYlJrnHTh rrpOIl3Bo,a:HTeJIhHOCTh, EO MoryT 

II BHeCTH B npll.T[OmeHHe ornH6KH. ECJIll npe)l;HKaT rrOJIy-qaeTCH H3 HJIll 3a­

BHCHT OT H3MeHJlIDIUerOCfl 3HaTJeHHfl, TaKoro KaK BpeMfl, IP-a)l;pec, ll)l;eH­

THQJHK8TOP K JIHeHT8 H JIH TITO -TO eru;e , TO paayMEee a8)l;aTh )l;HHBMHqeCKYID 

n O.T[HTHKY. IIoKameM Ha npHMepe, noqeMy STO HMeHHO TaK. 

,l1;aBaiiTe BepHeMCJI K Harnell llCXO,ll;HOH: QJYHKUHH rrOJlllTHKH, HO rrpe,n;n OJIO­

,iKllM, 'ITO rrpe,n;HKaT 3aBHCHT OT H3MeHHRJru;erOCH 3Ha-qeHHH, TaKoro KaK 

ceKyH)l;HaH COCTaBJIHIDru;aH TeKyru;eH BpeMeHH OH MeTKH (B03MomH O, 3TO He 

CJIHrnKOM peaJIHCTHqHhIH rrpHMep, HO OH y)l;06eH )l;JIfl rrOflcaeHHfl). 

SOl> CREATE TABLE trigger_fi re 
2 ( 
3 val NUMBER 
4 ); 

lable crea t ed . 

SOL> I NSERT I NTO trigger _fire 
2 VALUES 
3 ('); 

row crea t ed. 

SOL> COMMIT ; 

CCrlmit cCrlplete. 

SOL> CREATE OR RE PLACE FUNCTION authorized3mp5 
2 p_5chema_name IN VARCHAR2, 
3 p_Object_name IN VARCHAR2 
4 
5 RETURN VARC HAR2 
5 IS 
7 l_retu rn_val VARCHAR2 (2000) ; 
8 PRAGMA AUTO NOMO US_TRANSACTION; 
9 BEGIN 

10 l Jeturn_val:= 'SAL <= II TO_NU MBER (TO_CHAR (SYSOATE, '55'» * 100; 
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11 
1? 
13 
14 

" 13 
17 
18 

END; 

/ 

UPDATE trigger_fire 
SET val = val + 1; 

COMMIT ; 
RETURN lJetu rn_val ; 

Func t i on c rea tee 

B aTOM rrpHMepe QJYHICU;:H51 6epeT ceKYH,/WYro COCT8BJUIWIIJ;YIO TeKyr::u;ero 

BpeMeHIf (cTporm 10), YMHomaeT ee aa 100 11 B03Bpar:u;aeT Ilpe.n;~lKaT. IWTO­
PhlH oToGpamaeT 3HaqeHIie cToJI6o;a Sil L, He rrpeBhIIlI8IDr::qee IIOJIyqeHHOe 

'<IHeJIO. CeKYH,ll;H8H COCT8SJUlror:u;aH co BpeMeHeM H3MeHHeTCH, II03TOMY no­

CJIeAylOID;He HCnOJIHeHllJl ABRHO" <PYHKIJ;IUI n pllBeAYT K nOJlyqeHlUO paa­

JIlfTlHhIX pe3YJIbT8TOB. 

Orrpe,l\eJIIiM )l)UI TaGJUIUhl [MP I10JIIiTHKY. llCIlOJIb3YH C03,il;8HHylO QJYHKIJ;IHO 

B R8 TleCTBe <PYHKIJ;I1I1 IIOJIHTHKII. T. K. IIOJHITIIK8 yme cyw;ecTByeT, TO Ha ­

,<{HaaeM c ee y,a;aJIeHHa . 

SOl> BEGIN 
2 DBMS_RLS. drop_pOlicy (obj ect_name =) 'EMP', policy_n ame =) 

3 END; 
4 / 

PL/SOL procedu-e successfully ccnpl eLed . 

SOL> BEGIN 
2 DBMS_RLS add_policy (object_n ame 
3 policy-name 
4 function_schema 
5 policy_function 
5 statement_types 

7 update_check 
5 static_policy 
9 ) ; 

10 END; 
11 / 

PI /SO l procedu '8 successful ] y ccnp] eted . 

'EMP ]OLICY'); 

=) 'EMP' , 
=) • EMP _POLICY' • 
=) • HR' , 

=) 'AUTHORIZED_EMPS ' , 
=) • INSERT, UPDATE, 

DELETE, SELECT', 
=) TRUE, 
=) FA LSE 

T errepb rrpoBepilM rrOJIIITilKy. IIycTb IIOJIb30B8TeJIb JIeHHil IIOIIhlT8eTC.a OII­

pe,ll;eJIIITb KOJIII"'leCTBO CJIy*aIll;I1x B Ta6JIIIu;e. 

SOl> SELECT COUNT(*) FROM hr . emp; 

COUtHC·) 

" 



\!IcnOnLdOBilHVle RLS 275 

Ta6JIHIJ;a HaXO,l1;HTCH rro,l1; KOHTpoJIeM RLS. I103TOMY Bhl3hlBaeTCH QJYHRUHH 

I10JIHTHRH. B03Bpaw;aIDw;aH I1pe,l1;HRaT. KOTOPbIH rrpHMeHHeTCH R 3aI1pocy. 

TIpe,l1;HRaT aaBHCHT OT CeRYH,I1;HOH COCTaBJIHIDw;eH TeRyw;eii BpeMeHHOH 

MeTRH. TaR lITO ero 3H81IeaHe JIeJKHT B ,I1;HanaaOHe OT 0 ,11;0 60. B .n;aHHOM 

RoaKpeTHOM CJIYlIae aH81IeHIIe OKaa8JIOCb T8KHM. lITO HH 0,ll;H8 Ha CTPOK He 

COOTBeTCTBOBaJI8 YCJIOBHID IIpe.n;HKflTa. 

<pyaKuHfl nOJIHTHKH 06a OBJIfleT cToJI6eIJ; VA_ Ta6mrD;hl TR IGG ERJIR E. IIOSTO­

My fl Mory OIIpe,ll;eJIHTb. CKO~'lbKO paa CPYBKIJ;Hfl 6hlJIa Bhl3Baaa . OT HMeBH 

nOJIb30B8Te,,'lfl HR Bhl6HpaeM 3aalIeaHe VAL H3 T86JIHUhl TRIGGER_FIRE. 

SOL> SELECT· FROM tr igger_fire; 

V.AL 

J 

<I>yaKIJ;HH IIOJIHTliRH 6hlJIa Bhl3BaHa ,I1;BaJK,Il;hl: O,ll;llH paa Ha STaile CH H T8R ­

CHlIeCKoro paa6opa. a BTOPOH - Ha 3Talle BhlI10JIHeHHH, II03TOMY 3HalIeHHe 

YBeJIHlIHJIOCb Ha 2 e,ll;HHHIJ;hl (c HalIaJIbHOro aHalIeHHfl 1). JIeHHH ew;e paa 

BhlIIOJIHHeT aallpoc. JKeJIaH yaHaTb KOJIllqeCTBO CJIyJKaW;HX. 

SOl > SELECT COUNT(~) FROM hr . emp 

COUN I (') 

H8 STOT pa3 (llYHK:O;Hfl IIO,,'lHTHKH B03BpaW;8eT IIpe,ll;HKaT, KOTOpOMy y.n;OB­

JIeTBOpHIDT 10 3aIIHceH Ta6JIHIJ;hl. CHOBa IIpOBepHeM 3HalIeHHe VAL B Ta6JIH-

11e TRIGGERJIR E. 

SOL> SELECT. FROM trigger_fire; 

VAL 

5 

3 a8'IeHIIe YBeJIHlIHJIOCb a8 2 (c 3), aTO 03B81I8eT, 'ITO q)YHKD;Hfl IIOJIHTHKH 

BhlilOJIHHJIaCb HeCROJIbKO paa. Bhl MOJKeTe IIOBTOPHTb IIpoBepKy CKOJIbRO 

yrO,ll;BO paa, qTofihl y6e,ll;HTbCfl B TOM, lITO <)JYB KUHJI nOJIHTllKli BhlnOJIHfleT­

Cfl K8JK,Il;hlH paa IIpH BhlIIOJIHeHHH OIIepaUHH H8,1l; Ta6JIHUeii. 

TeIIepb 06'b.flBHM nOJIHTllKY K8K cT8TwlecKYID H nOBTopllM TeCT . OIIepa:O;llH 

U3MelieliUR IIOJIllTHKH Hll B RlS, Hll B API He cyw;ecTByeT, rrosTOMy y.n;a­

JIHM H I1epeCOa,l1;a.n;HM ee. 

SOL> BEGIN 
2 DBMS_RLS drop_policy (object_name = ) 'EMP', policy_name = ) 

3 END; 
4 / 

PI /SQI procedwe sllccessfull y ccmpl eted 

TIOCMOTPHM, lITO H3MeHHTCH . 

'EMP_POLICY') , 
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1 BEGIN 
2 DBMS_RLS add_policy (object_name 
J policy_name 
1 function_schema 
5 policy_function 
5 statement_types 

7 update_check 
g static_policy 
9 ) 

10 END; 
11 / 

PL/SQL procedure successfullv CCMpl eted. 

SOL> -- C6 POC~M 3Ha'-l eHHe B Ta6nHlIe TRIGGERJIRE 
SOL> UPDATE trigger_fi re SET val = 1; 

1 row Lpdated. 

SQL> COMMIT ; 

CCMmit CCMp l ete. 

=)'EHP', 
=> . EMP ]DUCY' , 

=> 'HR', 
=) 'AUTHORIZEO_EHPS', 
=) 'INSERT, UPDATE, 

DE LETE, SELECT', 
=) TRUE, 
=) TRUE 

OT HMeBH IIOJIb30BRTeJIH JIeaHH Bh16epeM KOJIIPleCTBO CTPOK Ta6JUIQbl: 

SQL> SELECT COUNT(*) FROM hr. emp ; 

COUN I(» 

Terrepb npo8epHM 3HaqeHlle cToJI6u:a VA_ Ta6JIHQbl TRI GG CRJI R[ OT HMeHH HR: 

SQL> SELECT . FROM tr igger_fire: 

VAL 

, 
3HaqeHile YBeJIH"<IHJIOCb a3 e)J;HHHUY, U OTOMY "<ITO QJYH RD;HH IIOJIHTIIRII 6 bl­

JI3 BblnOJIB eB3 e)J;HBOJK)J;bl, 3 Be )J;B3JK)J;bl, RaR B npOmJIblH pa3. IIycTb nOJIb-

30BaTeJIb JIeBHH eIUe HeCROJIbRO pa3 nOBTopHT Bbl60PRY H3 Ta6JIHUbl EMP. 

SOL> SELECT COUNTC-) FROM hr.emp ; 

COUtH(.) 

8 

SOL> SELECT COUNT(*) FROM hr.emp ; 

COUII1(.) 

8 

SOL> SELECT COUNT( .. ) FROM hr.emp; 

COUNT( . ) 

g 
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Bce BpeMH B03Bparn;aeTCH oano u mo JfCe qHCJIO. TIOqeMY? TIOTOMY qTO 

CPYHKUHH IIOJIHTHKH 6b1JIa BhIIIOJIHeHa TOJIbKO O,l.l;HH pa3, 3aTeM IIpe,l.l;HKaT 

6hIJI KsmHpOBaH. BOJIbme CPYHKUHJI IIOJIHTHKH HH pa3y He I1CIIOJIHJIJIaCb, 

H IIpe,l.l;HKaT Be MeBflJICfl. TIO,l.l;TBep,l.l;HM B ame Dpe,l.l;DOJIOmeBHe DpOBepKOH 

3HaqeHHfl VA_ B Ta6JIHu;e TRIGGERJIRE OT HMeBH nOJIb30BaTeJIfl HR. 

SOL> SELECT .. FROM tr igger_fire; 

VAL 

, 
llMeeM Bce TO .me 3HBqeHHe 2; B HKB KHX 113MeHeBllH C MOMeHTB IIepBoro 

BhI30BB qlYHKU;HH. TIOJIyqeBHhIe BhIXO,l.l;HhIe ,l.l;BHHhIe rrO,l.l;TBep.m,l.l;aIOT, qTO 

(PYH K UllR rrO~'IHTHKH He BhI3b1BaJIaCb IIpH IIOCJIe,l.l;YIOrn;HX Bb160pKax H3 Ta6-

JIHrthI EMP. 

06'bHBHB rrOJIHTHKY KaK cmamUltecKyJO, MhI cpaKTHqeCKH YKa3aJIH, qTO 

CPYHKU;H$I IIOJIHTllKH ,l.l;OJImBa 6hITb BhIn OJIH eHa TOJIbKO O,l.l;HB P83, 38TeM no­

JIHTHK8 ,l.l;OJImBa n OBTopBO HCnOJIb30B8Tb H3B8qaJIbBO C03,l.l;8BHhIH Dpe,l.l;HK8T, 

,l.l;ame eCJIH ero 3BaqeBHe MOrJIO H3MeBHTbCfl C TeqeBHeM BpeMeBH. TaKoe no­

Be,l.l;eHHe Mo.meT rrpllBecTH K HeOmH,l.l;aHHhIM IIOCJIe,l.l;CTBHflM ,l.l;JIfl Bamero rrpH­

JIOme H HR, rr03TOMY CJIe,l.l;YeT HCIIOJIb30BaTb CTaTll"<JeCKHe rrOJIHTHKH C 60~'Ib­

mOH OCTopomHOCTblO. E,ll;IlHCTBeHHhIH CJIyqaH, B KOTOPOM BhI, BepORTHO, 3a­

XOTIiTe HCIIO~'Ib30BaTb HMeHHO CTaTH"<JeCKlle IIOJIllTHftll, - ftor,ll;a QJYHKUHH 

B03Bparn;aeT orrpe,ll;eJIeHHb1H rrpe,l.l;HKaT, He 3aBHCHrn;HH OT KaRHX 6hI TO HH 

6hIJIO IIepeMeaHhIx, 3a HCRJIKlqeaHeM Tex, KOTophIe 6bIJIH YCT8HOBJIeHhI C Ha­

qaJIOM ceaHca H 60JIbme He ll3MeHflJIllCb (HanpHMep, llMeH8 n OJIb30BaTeJIeH). 

II1cn011b30BaHI.1e nparMbl 

Ern;e O,n;HH crroco6 06eCIIeqHTb HCIIOJ1HeHHe Heo6xo,l.l;HMOH H aM JIOrHRH - HC­

IIOJIb30BaTb rraKeTHYIO CPYHRUHIO C 06'bHBJIeHHeM npUZ.Jtbl ,ll;JIJI IIO,ll;aBJIeHHH 

aeROToporo aa60pa orrepaUHH Ha,n; 6a30a ,n;aHHhIX. PaCCMOTpHM crreUHcpw 

KaUHIO IIaKeTa. 

CREATE OR REPLACE PACKAGE rls_pkg 
AS 

FUUCTION authc r izec _emps ( 

p_schem:uwme IN VAHCHAH2. 

p_cb ] ect _na rle IN VAHC1 IAH2 

HEI" JHU VAHCHAH2: 

PRAGMA RESTRICT_REFERENCES (authori zed_emps, WNDS, RNOS, WNPS, RNPS); 
E t~f) ; 

I 

CHl::f, 11:: OH HI: I' lj\CE I'AC KAG I:: BODY rls_pkg 
AS 

FU NCTIOt~ authc r i zec emps ( 
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p_scnema_r;ame 
p_coiect_narl€ 

IN IJt,HCllflR? , 

IN VAIlCHAn2 

RET JHU VAIlCHAI12 
IS 

l _re t urn_val VAHC HAH2 (2000) , 
IH:Gltl 

1 r'elu rn_val 
SAL ( = I I JO_NUMl:l t H ClO_CI IAH (SYSDAI E. . ' ss » ~ 100: 

RET Jntl l_ re lu rn_ val: 
r ND, 

r tlD ; 
I 

B 3TOIi C[IeaHqnn~an;liH ll8KeTa oIIpe.n.eJIea8 npaeJlta, BBO,lJ;mn;an CJIe.n;yIO­
~He ypOBHH cTporocTH .n.Jlfl.n.aHBOH: qlYBKIIHH: 

"NOS 
Write No Database State - He 3anHChlB8Th COCTOHHHe 6a3hl ,n;8HHhlX. 

RN DS 

Read No Database State - He "t{HT8Tb COCTOflBHe 6aab! ,ll;8HBbIX. 

WNrs 
Write No P ackage State - Be 3annCblB8Tb COCTOJ1BMe naKeT8. 

RNPS 
Read No Package State - He qllT8T b COCTOHHHe n8KeT8. 

IIpH KOMIlHJI.HD;IH1 TeJI8 ,lI;8BHOrO Il8KeT8 nparM8 6YAeT Bapymea8. Ii ROM­

llllJIflURJI 6y,a;eT npepS8B8 C BbI,1I;aQeii coo6~eHHn 06 oIUIJ6Ke . 

Wa rning : PackaGe [Jody c reated with cO'flpila t 1cn er ro rs 

trl-O ~S -'-0 1- I'ACKAGe lJOllY HLS_I'KG 

LH1E/COL ERnon 

?/4 PLS - 0045? Sl!bp ro{l ralfl AUTIIORT! ::O EMPS' violates il's asscotalec 

pragma 

06"b.HBJIeHHe rrparMhl 3a~H~aeT Bac OT B03HHKBOBeBH.H IIOTeHUH8JIbHO 

oIUn:60"<lHbIX cliTyauliH . OAsaRO B .m060M CJIy"<lae pa3yMs o HCIIOJIb30SaTb 

CTaTHtleCKHe IIOJIllTHRIJ B 06YCJIOBJIeHBhlX cIf'ryan;l-lflx, RaK B paCCMOT peB­

HOM paBee rrpllMepe CO CKJIaAoM. 

IIpH C03D;aHHH CTaTH"'leCKOH nO.'lHTHKH y6eD;HTecb B TOM, 'iTO 803-

Bpaw;aeMbIH <PYHKII;HeH nO.'1HT HKH rrpe,lJ;HKHT He H 3MeHJleT ::lHH'ie­

HHe B Te1.IeHHe ceaHca. 

OnpeAeneHVle AVlHaMVI'leCKOiil nonVlTVlKVI 

B IIpe,n;hl,l{Y:rn;eM p83,n;eJIe MbI rOBOpHJUI 0 IIOJIIITHK-e, K-OTOpa.H B03Bpa~aeT 

CTpoK Y rrpe,n;HKaTa, .HBJI.HIOIU:YIOCJI KOBcTaBToH, BarrpIIMep SAL <= "500 . 
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B pe8JIhHOH )K1l3Hll TaRlle cu;eHapllll llcrrOJIh3ylOTCH He CJIllIIIK·OM 'l!aCTO. 3a 

llCKJIIO'l!eHlleM HeROTophIX CrreUllaJIIl311pOBaHHhIX IIpllJIO)KeHIlH. TaKllX 

R8R CKJI8,!J;hI. B 60JIhIIIllHCTBe CJIY'l!aeB ae06XO,ll;llM8 lPllJIhTpaUllH IIOJIh30-

BaTeJIeH. BhI,Il;81O~IlX 3arrpOChI. HarrpliMep, B rrpllJIOmeHllll ynpaBJIeHllfl 

rrepCOHa~'IOM MomeT rroTpe6oB3ThCfl, TIT06hI nOJIh30B3TeJIh Bll,ll;eJI TOJIhKO 

CBOIl co6CTBeHBhIe aanllCII, a Be Bce 3anllcll Ta6JIllUhl. STO ouua.AW'leCKOe 
Tpe6oB8Hlle, TaR RaR OHO ,Il;OJImBO rrpOBepflThCH ,Il;JIH Ram,ll;oro rrOJIh30B8Te ­

JIR, BXO,ll;Rrn;ero B clicTeMy. cI>YHR U;lllO rrOJIllTllRIl MomBO rrepe rrllC8Th CJIe­

,!J;ylOrn;IlM 06P830M: 

1 CR f ATr OR RrPIAcr 

2 p schema name 
3 p_objecl_narne 
4 

FUNCTT ON au t ho r i7ed_emps 
H~ VARCHI\R2 , 
IN VARCHAR2 

5 RrTU RN VARCIIAR? 

5 IS 
7 l _r e Lu' n_va l VARCHAR2 (2000), 
8 BE GIN 
9 l _ re t u-nvo l "::UAME= USER' 

10 RI::TU HN l_ r'et u -n vol 
11 [ ND; 

1/ I 

B CTpOKe 9 rrpe,ll;HR8T cpaBHHB8eT 3Ba'l!eHHe cTo~'16ua ENAM E co 3B8'l!eHlleM 

US ER. TO eCTb C llMeHeM TeKyrn;ero a8perHCTpllpOB8BHoro IIOJIh 30B8TeJIH . Ec­

JIll rrOJIb30 BaTeJIb M a rtin ( eCJIll IIOMHllTe, Martin - ~TO llMR O,ll;HorO ll3 CJIy­

)K8rn;llX B Ta6JIllu;e [ Mr) B XO,ll;llT B CllCTeMY II BhIIIOJIHHeT BhI60PKY ll3 T86JIll ­

UhI, OH Bll,!J;IlT Bcero O,!J;Hy CTPOKY - CBOIO co6cTBeHHYIO. 

SOL> CONN martin/marti n 
Ccnnected. 

SOl> SELECT FROM hr . emp; 

EMPNO EtlAM::: JOB MGR HI REDATE SAL COM M DEPTNO 

7651\ MARTI N SALESMMJ 769828 SEP 81 1,250 1,-100 30 

,lJ;aBallTe Terrepb HeCKOJIhRO pacum:pllM 38,1l;a'l!y: rrycTh Martin Bll,ll;llT He 

TOJIbRO co6CTBeHB Yro 3arrllCb, HO II 33rrllCil ,Il;JIfl Bcer o CBoero OT,Il;eJIa . B 3TOM 

C~'IyTI3e Q1YB KD;Hfl rrO~'IllTllRIl6Y,ll;eT TaKOll: 

1 CR EAE OR rlEPLACE FJNCTW ~l authorized_e:Ti ps 
2 p_schemJ_nome I N VARCHAR2 
3 p_ObJect_name l N VAHC HAH2 
4 

5 RrTU RN VARCllt,R ? 

5 IS 
7 
8 

l_dept ro 
I _ re t u ' n va .! 

'::I Il r GTN 

10 SELECT ceptno 

NJMtlEH 
VA HCllt,H2 ( 2000), 
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11 INTO I _dept r c 
12 ;:nOM 8rl p 

13 ~ H E R E ename 0 US::R, 
14 

" 1 - ret u r fi _ va l . [JI:: I'I NO 

15 flET URtl 1 relw n ,,[ 
-

17 [ NO; 

18 / 

Heo6xOAHMO c.a;eJI8Tb ern;e O,lJ;liH IIIar. B DpeAbIAy~eM <pparMeHTe ROA8 
<PYHKD;Hfl ocyrn;eCTBJUJ.lI8 Bbl60PKY H3 Ta6JUIII;bI E~1 P (CTpOKll 10- 13). O,lJ;Ha­
KD Ta6JI1uJ;8 3ar::u;I-II:o;ea8 rrOJIllTIUWH: RlS. lPYHKD;HH KOTOPOH np"H8AJIe:JKHT 

nOJIb30S8Tej'no HR. By.a;YlIll BbIIIOJIHeHHOH C n pllSIfJIenUIMH n OJIb30S8TeJIfl 

HR, OBa He B8H,1l;eT BII OAHOll CTPOKII, TaR RaK COTPY,ll;HIIK8 C IIMeHeM HR He 

cymecTsyeT, 'lTO ,1J;eJIaeT npe,1l;IIK8T HeKoppeKTBbIM. Cyrn;eCTSYIOT ABa CIIO­
caGa pernemUl3TOH np06JIeMw : 

• Bbl.D:8Tb rrOJIb30S8TeJUO HR cneO:;H8JIbHYIO np"BllJIerlllO, C TeM "({TOGbI 

K BeMY He npllMeBSIJIIiCb DOJIHTHKll RLS, IUIII 

• B a YTpii qlYHKUllil IIOJUITIIKIl YK838Tb, liTO eCJIH BbI3bIB3IOIIJ;Hll ee IIO~'Ib-

30B8TeJIb flBJIfleTCfl B~'I8,l1;eJIbIleM cxeMbI , TO ,lI;JIfl aero IIpOBepKY IIPOBO­

IlHTb He CJIe,ll;yeT . 

IIp H HCIlOJIb30BaHH H rrepBoro IlOllxO,ll;a HeT He06xo,ll;H MOCTH B H3MeHeHH H 

QJYHKUIUI IlOJUI TliRli. OT I1MeHII a.n;MIIHIICTpaTo pa Ga3hl .n;aHHhlX Bhl,/\8eM 

CrreUIIRJIbHYIO IlpHBHJIerHIO IlOJIb30B8TeJIIO HR: 

GRANT EXEMPT ACC ESS POLICY TO hr; 

T eM C8MhlM 1l~'I$I IlOJIh30B8TeJI$I HR H3 IlpH.nO./KeHH$I 6Y,lI;YT YIl8JIeHhl Bce 110-

JIH THRH. STOT IlOllxo,ll; C~'Ie,ll;yeT H CIlOJIb30BflTh C 60JIhIIIOH OCTopomH OCTbIO, 

TaR IWK 6Y,/\YT OTMeH eHhI Bce IlOJIHTHKH - ,/\JIa Bcex Ta6 JIHIJ;. OC03HaB8a, 

KBKyIO 6peIIIb :no C03.n;aeT B M o .n;eJIH 6e30rr8CHOCTH, MbI 6 bI rro p eKOMeH,/\O­

B8JIH He rrp HMeHHTb .n;aHHbIH rro.n;x o.n; .n;JIH 06bl'IHhlX BJI8.n;eJIbueB cxeM . 

BTOPOH nOIlXO,ll; 38RJIEOtJ:3eTCfl B C03,l1;3aHH CIIeUH3JIbHOH cxeMbI, H8IIpHMep 

RL SOI'iNER, B KOTOPOll 6Y,lI;YT C03,l1;8ahl Bce IIOJIHTHKH RLS, H ROTOPOll 6Y,lI;YT 

IlpHH8.n;JIem8Th Bce QJYHKUHH IIOJIHTHKH 6e30II8CHOCTH . T OJIhKO STOT IIOJIb -

30B8TeJlb, H H HK8KHe ,lI;pyrHe, IlOJIYTl8eT CHCTeMHYIO IIpHBHJIerHIO EXEMPT 
AC CESS POLICY. W YHKUHa IlOJIHTHRH IlpH H8,/\JIemHT R Lso~,rfl ER , IlOSTOMY PL/ 

SQL-6JIOK C031l8HHfl IIOJIHTHRH 6Y,lI;eT Bhlr.'I$I,lI;eTb CJIe,ll;yIOIIJ;HM 06p330M 

(ero CMomeT 3anyCR8Tb JIE060H IIOJIh30BaTeJIb, HMeEOIIJ;HH IlpHBHJIerHH EXE­
CUTE H8 IIaKeT DBM S_RLS): 

BEGIN 
2 lJUMS_HLS add_poliCy (C bJ ect _r ::l'ne = ) " I::MI' " 
3 pelicy_name = ) ":::MP_POLICY " 
4 

5 

7 
8 

funct i on schema 
pc l i c\, _ f unc bon 
s tatement t ypes 
tJ pdo t e_chec k 
) , 

= ) "HLSO',\'NEH" 
=) "AUTHO RIZ ED EMPS ' 
= ) "TNS IRT, UPOATF, or l rH , sr i rCT" 
=> TRUE 
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9 r ND; 

10 / 

ECJIH HCnOJIb3yeTcfl BTOPOH no,ll;XO,ll;, TO JIOI'HK8 06XO,n:R fPHJIbTpa ,ll;JIfl B~'Ia ­

,ll;eJIbu;a cxeMhl ,n:OJI.»m8 6blTb peaJIH 30B8H8 B <PYHKU;HH nO~'IHTHKII. STOT 

6JIOK KO,ll;8 T8Kme MomeT 6hlTb 38 rryrueH .lII06hlM IIOJIb30B8Te.lIeM, HMelO­

IItHM rrpHBHJIer'HH EXEC L TE Ha IIaKeT D B ~1S_RLS . 

1 CREAT: OR REP LACE FJNCTIml authorized_errlps 
? p_schem3 _C13me n~ V!\RCI I!\R? , 
3 p_obiect_nome IN VARCHAR2 
4 

5 RETU RN VAHCHAR2 
5 IS 
7 NJMBER; 
8 1_ re t u en vOl VAHC HAH2 (2000), 

9 BEGHl 
10 IF (p_schema_name '" USER) 
11 THEN 
12 l_ return_val : '" NULL ; 
1] ELSE 

14 SELECT deptno 
15 I NTO 1 deptno 
15 FROM emp 
17 \~H E R E en:)me '" US ER; 

18 

19 
20 
?1 

l_ I'eturn val 
END I F, 

22 RETU RU 1 return_val 
23 E ~1D; 

14 ! 

Del'l NO 

STa BepCHR fPYHKU;HH O'<leHh n oxoma H a rrpe,ll;bI,n:yIItHe . H OBble CTpOK H Bbl ­

,ll;eJIeHhl :lImpHblM mpHfPTOM (cTpGKa 10). 3,ll;eCb rrpOBepaeTca, RBJIReTCR .lIH 

Bbl3blBalOru;Hll nOJIh30BaTeJIb BJIa,ll;eJIbueM Ta6.nHUbl. E CJIH STO TaK, B03Bpa ­

IItaeTCa NU _L (cTpoKa 12). 3H8'<1eHHe NUL L B rrpe,ll;HKaTe, B03Bparu;eH HOM 

(pYHKU HeH, SK.BHBaJIeHTHO n OJIH OMy OTCYTCTBH IO nOJ[[ITHKH , TO eCTh CTpO­

K H He QJHJIbTpYIOTca . 

IIoJIb30BaTeJIh Martin BblnOJIH.fleT TOT.»ee 3Rrrpoc, '<ITO H paHbme: 

SQL> SELECT • FROM hr . emp: 

EMP NO EtJAME JOB MGR HIREOATE SAL COMM DEPTno 
-- - - ------ - - - ---- - - - - -- - - ---

7499 ALLeN SA LESMM 7698 20 - ~EB - 8 1 1.600 300 30 
7~21 WAHl) SALESMAN /698 22 fe" 81 1,250 000 30 
7654 MARTIN SALESMM 7698 28 - SE P- 81 1,250 1, 400 30 
1698 Il LAKe MANAG eH 1839 01- HAY - 81 2,850 30 
7844 TURNE R SALESMAN 7698 08 - SEP - 81 1,500 0 30 
7900 JAM :::S CLERK 7698 03-DEC-8 1 950 30 

5 rows selectee 
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06paTIiTe BHllM8HIie, "<ITO Bce B03Bparn;eHHhle CTpOKll OTHOCHTCH K OT.n;eJIy 

IIOJIh30BaTeJUI Martin - 30 . 

EaR BII,ll;I1Te, Q1YHKUllH IIOJUI TIlRII HBJlfleTCH BamHeHllIIIM SJIeMeHTOM cm~ ­

,n;aHIUI IIOJIHTIIKII RLS. IIOJIIITllKR GY,ll;eT rrpIlMeHHTh K CTPOK8M qmJIbTphI 

Ea OCHOBaHHII 3Ha-qeHIIH ;rllo6oro rrpeAHKaTa, B03Bparn;eHHoro <PYHKUHeii, 

Heo6xo,ll;llMR JIllIIlb CIiHTRKCnqeCKaH KoppeKTHocTb. IIpii IIoMoIIJ;rr Q)YHR ­

UHH IlOJIHTHKll 6eaorracHocTH Bhl MOJReTe C03,l1;aBaTb BeCbMa aaMbICJIOBa ­

Tble II C~'10)KHbIe IIpe,n;IIh~aThl . 

TO~IBO TaR me MmKHO npIIMeHflTb QHIJIbTPbI RLS ,ll;.:rUI ,mo60fi Ta6.7IIIUhl 6a-
3hl ,a;8HHhlX. HanpIIMep, MomBO C03)J;8Th IIOJIIITIIKY ,ll;JIfl Ts6.JUIIl;bI DEPT: 

BEGIN 
2 DBMS_nLS add_pelley (c bj ec l _scllerna => "H R' 
3 ob l ec t_ naMe =) "DEPT' 
4 , , 
7 

8 , 
10 END: 
11 / 

pcliC'i_n arle 
t unct i on _schema 
pcl i c,/_"" ullct i oll 
s tatemell t t ypes 
tJ pdat e_cllec k 

) : 

=> l) rYTj OLlCY 
=> "HLSO',\rNt H" 
=> "AUTIIORT7 [IJ [ MPS 
=> "SFLECT, TNSERT , UPDAT E, DEI ETE" 
=> TF1 UE 

T a me CaM8JI Q1YHKD;Hfl, AUTHORIZED_EMPS, HCDO.lIb3yeTcff B KaqeCTBe <PYHK ­

D;HH nO.lIHTHKH. ~YHKUHff B03Bparn;aeT npe,ll;HKaT DErINO - ueptno , n09TOMY 

ORa MomeT HCnO.lIb30BaTbCff B Ta6.lIHD;e DEPT, KaK H B JII060H ,Il;pyroH Ta6.lIH­

D;e, cO,ll;epmarn;eH cTo.lI6eu DEPn lO. 

Ta6JIHn:a, B KOTOPOH HeT cTo.lI6ua DCPTNO, MomeT CO,ll;epmaTb )l;pyroH CTOJI-

6en:, flBJIfflOll..l:llllCfl BHeillHIlM K.lIIO"l{OM ,Il;JIfl Ta6.lIllUbI EMP. HanpHMep, B Ta6-

.lIHue BO NUS eCTb cToJI6eu ENAME, KOTOPbIll CBff3aa C Ta6.lIHUeH E ~1 P . TIepenH­

illeM BaillY Q1YHKD;HIO IIOJIHTIlKH CJIe)l;ylOmHM 06pa30M: 

CREATE OR REPLACE FUNCTION allo'lIed_enaTres 

IS 

p_sche rla_name HI VARCHAR 2, 
p_obJec t_na:rre l N VAHCHAH2 

R FTU Rt~ V/.R CIlARt 

l _deptno 
I_ re tu rn va l 

l _st r 

NUM5 ER; 
VARCHAR2 (2COC) , 
VARCHAR2 (2COC), 

oEGl N 
Ir: ( p_scll ema_narTI€ = US:::n) 
THEN 

l_ re t Urll _v:Jl = UUl l ; 

t l SE 
SEU:CI de pt no 

TNTO I ceptno 
~ROM h' "emp 
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WllrRr er aT,e useR, 

1 st r ' C 

FOR emprec n~ (Sri reT enaT,e 

FROM hr. er'lp 

LOOI' 
1 s t r 

END LOOP . 

1 st r 
1 st r 

WHI::HI:: dept no = l _dep tr c) 

I I emprec . ename I I 

1 retu In vol 
t N!) H; 

'ENAME IN I I 1 s t I' 

R FTURt~ 

END ; 

I 

rett] rn va 1 , 

O IIpe,ll;eJIfleM rrOJIHTIIRY ,lI;JIfl Ta6JIIID;bI BONU S rrOCpe,ll;CTBOM CJIe,ll;YlOm;eH 

Q1YHRIlHH nOJIHTHIm; TeM caMbIM nO~'IHTIIK8 RLS 6Y,lI;eT Sse,ll;eHa s ,lI;eHCT ­

BHe H ,lI;JISI Hee: 

BEGIN 
OB MS_RLS .adc_policy (obJect _schema => 'H R" 

[ t~D ; 

I 

obiect_nome => 'BONUS' 
policy_nome => BONUS_POLlCY 
tuncticn_sc r eMa 

po l icy_f unct ion 
stateMen t types 
updal€_cll €Ck 

) ; 

=> HLso~ml::H 

=> '/,1.1 O~' - D_[t~!\M rS 

= ) ' SEI EeT, n~S ERT . UPDIITr , OC I C"TF' 

=> TRUE 

TaR MO:)f{HO orrpe,u:eJIIITb IlOJIHTHKll RLS ,u:JIH Bcex CBSIaaHHblX Ta6JIll:O; 6aabI 

,lI;aHHbIX, Ha XO,u:flm;I1XCfl B 3aBliCHMOCTli OT ,u:8HHoa. B CBfl311 C TeM, "<ITO onu­

caHHafl <PYHRD;HOH8JIbHOCTb o6ecne tmsaeT IIepCOH8JIbHOe rrpe,ll;CTaBJIeHHe 

T86JIIID; 6a3bI ,u:8HBbIX Ha OCH OBaBlili xapaRTeplicTIIR IIOJIbaOBaTeJIfl I1JIII 

KaRliX -TO ,lI;pyrlIx napaMeTpoB (H8rrpliMep, BpeMeHlI ,lI;Hfl I1~'I1i I P - a,ll;peca), 

ee H83bIB81OT 6upmya.ltbll0U 'lacnuwu 6a:wil aaliliblx (Virtual Private Da· 
tabase (VPD» . 

nOBblweHllle npOlll3BOAlilTenbHOCTill 

IIpe,ll;IIOJIO:)f{I1M, "<ITO Bamll Tpe6oB8HII.fl onnTb I13MealIJIIICb (tiTO COBceM He­

Y,lI;HBHTeJIbHO, He rrpaB,lI;a JIll?). Terrepb HY:)f{HO C03,l1;aTb IIOJIIITIIRY TaR, lJTO-

B.o:ech 3HfltIeHHe nepeMeHHoM J _s t I' 6Y.o:eT nepe3flJIHChlBflThC.fI npH Kflm.o:oM HTe' 

paUHH UHK ."1a BMeCTO KOHKRTeHRUH11 . Heo6xo.n;HMO nHCRTh 1 str 1 st ~ I I 
, , " I I el'lprec enarT16 I I"' , ' : . -11 pu.",e'l . llay'L. pea. 



284 I llasa 5. KOHTPOnLJ .Qocryna Ha ypoBHe crpOK 

6hI Bee IIOJIb30S8TeJIll II IIo.n;paa.n;eJIeHIUI 6hlJUI .n;OCTyIlHhl .n;~'1H IlOJIh30S8Te­

JUI, HBJUIKHIJ;erOCH PYKOB0.D:llTeJIeM. ,UJIE APyrrrx nOJIb30SaTeJIerr ,!I;OJDKHhI 

6blTb BllAHbl TOJIbKO COTpy.n;HllKll IIX IlO,ll;pa3.n;eJIeHllJi. ,lJ;JIH COOTseTCTBIIH 

T8RIfM Tpe6oS8BIUIM CPYBKUllJI II03IHTIlKH ,lJ;OJDKHa BbIrJIn,n;eTb CJIe.a;yroID;HM 

06pa30M: 

CHI:AIT OR RI:I'I-,\CE "UNCT !m~ au t hcr i zec_emps 

IS 

p_schema_nam€ IN VAflCHAfl2. 
P obj ect _name TN VIIRCIlARi 

RETURN VA RCHAR2 

l _dept no 
l _retu rn va l 
l_mG r 
l_empno 
l _dlmr,y 

NUMo ER; 
VARCHAR2 (2eGe), 
~OOU:AN, 

NUM5ER : 
Cll t,R ( 1) ; 

Il EGI N 
I F (p_schema_n ame = US :::R) 
TlIrN 

l _ retu rn_val = NULL: 
ELS E 

SELI::C I LHS II NC I dept no . eTlpno 
nno l _depLnc . l _empno 
FROM hr. emp 

'tlll cJ1E ename = USeR, 

Ii f G r ~~ 
S:::L ECT '1' 

TNTO 1 dummy 
FRor~ h r emp 

WH ERE 1,g r :: 1 ernpno AND ROWNUM < 2, 

l _mg r :: TfiUE 
EXCEPTION 

I'm l:: N NO_ lJA I A_ r OJ~m 

THEN 
Uli{]r :: FAls r ; 

I'~'HEN OTHERS 
THFN 

Rt.TSF; 

Elm; 

I F U_mg r) 

THEN 
1 retl rn vaJ ~WLL: 

ELSE 
1 ret l rn val 

END I F, 
EN D F; 

RETURN I_ return_val 
E ~W ; 

D[ PTNO 
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TIOCMoTpHTe . KaKOH CJIOmHOH CTaJI8 Bhl60pKa ,ll;aHHhlX. 8T8 CJIOiKHOCTb. 

HeCOMHeHHO. YBeJIH"t{llT BpeMH OTKJIllKR (a B peRJIbHhlX npHJIO:IKeHllHX JIO­

rHKR, KOBeQBO, 6Y,IJ;eT 3B8QllTeJIbBO CJIOmHee). MomBo Jill ynpocTllTb KO,lJ; 

II nOBhlCHTb np01l3BO,lJ;HTeJIbBOCTb? 

I\:oBe~JHo. 06paTllMCfl K nepBOMY Tpe6oB8BllIO : npOBepKe Toro, JIBJIfleTCfl 

JIH CJIymaIl\HH PYKOBO,lJ;llTeJIeM. B npllBe,lJ;eHHOM Bhlme KO,lJ;e T8Kafl rrpOBep­

Ka npOBO,lJ;llJIaCb DO Ta6JIll:o;e EMP, HO Be,lJ;b CMeHa ,lJ;OJIJKHOCTH C HepYKOBO,lJ;fl­

DleH Ha PYKOBOAflDlYIO npOHCXOAHT He O~IeBb <{aCTO. KpoMe Toro, B03MO­

meH KapbepHblH POCT PYK.OBOAHTe.7Ifl, BO CT8TYC er~ K8K PYKOBOAHTeJIfl npH 

STOM He MeHfleTCH. B peaJ[bHOCTH 3B8HHe PYK.OBOAIITeJIfl rroxome H8 8TPll-

6YT, C KOTOphlM nOJlb30B8TeJIb BXO,l1;HT B clicTeMY II KOTOPhlH He H3MeHaeT­

CH B Te-qeHHe ceaHca. TIOSTOMY , eCJIH rrpil BXO,lJ;e B CHCTeMY rrepe,l1;8Tb 6a3e 

AaHHbIX CBe,lJ;eHila 0 TOM, QTO nOJIb30BaTeJIb HBJIaeTCH PYKOBO,l1;HTeJIeM, TO 

CPYHKUHH rrOJIHTilKil yme He npH,ll;eTCa npOBO,lJ;I1Tb T8KYIO npoBepKy. 

KaK nepeAaTb nOAo6Hoe 3Ha't[eH He? MomHO HCDOJIb30BaTb r • .'I06aJIbHhle TIe­

peMeHHble. MO:IKHO 0603H8't[I1Tb cTaTYc PYKoBO,l1;HTeJIH 3Ha't[eHileM Y I1JIH N 

II C03,11;aTb n8KeT ,ll;JIH xp8HeHHfl rrepeMeHHoH. 

CREATE OR RE I)lACE PAC KAGE mg r _check 
IS 

lS_Ing r CHAR ( 1), 
etW; 

cDYHKUIIfl TIOJIHTIIKII6Y,IJ;eT TaKOH: 

CREATE OR REPLACE ::UNCTIOtJ au tilcr l Lec_emps 
p_schema_name IN VAHCIlAfl2, 
p_obj ect_name Itl VARCHArl 2 

RETURtJ Vt,R CIIAR? 

IS 
1 dep t no tW M5ER; 
l _ret ur-n va l VARCHAR2 (2COC) , 

BEGI N 
IF Cp scllema name = US ::R) 
IHeN 

l _re Lurn_val = tlULL; 
eLS E 

SE LECT DISTINCT dept no 
INTO l _dept nc 
FROM hr. emp 

';/H::RE ename = USER , 

I F (mg ,_C!1ec-< . i S_rlgr = ·Y ) 
THEN 

I r-et l rn val NULL 
el Se 

l _re lun val 
END [ F , 

EN D F; 

· DEPn m 
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R ETURt~ l_,et vrn _va l 
[tw ; 
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06paTilTe BHIIM8HIIe HU TO, H8CROJIbIW MeHhIlIHH: Ofi'beM KO)J;R TpefiyeTcfl 

,n; '-'IH rrpOBepKII cTaTyca PYKOBO,n;I1TeJIH. CT8TYC npOBepHeTC,H no [,JI06a~'1b­

B Oll rrepeMeHHOH rra KeTR. 3Ta nepeMeHHaH .D;OJDRH8 6hlTh aa,ll;aH8 Ea ST8ITe 

BXO,ll;a IIOJIb30BaTeJIH 8 CilCTeMY, II STY aRAa"llY OTJIH"l{ H O Mo:lKeT B hlIIOJIHllTb 

TpHrrep 6a3hl,u:aHHhlx AFTER LOG ON . 

CREATE OR REf' LAC E TRlGG ER t r_se t_mg r 
AFTER LOGON ON Oi\TABAS:: 

l) E:. CLAH t 

l_empno 
l _d l..rfI'TIY 

DEGI N 

NUMP-rH, 
CHAn ( 1), 

SEH :C I IHS IINC I empno 
nno 1_8:TipnO 
FROM hr enp 

WH[ RE enaffle ;; US ER, 

St l t CI 
I NTO l _d ul ri'W 
FROM hr emp 

WII FRE rng r = 1 emp r o MW RQWtUM < 1'; 

rlsoll'ne r.mg r 3heck is_rng , :" 'Y ' 
EXCc l' 11Ot~ 

~i H EN tJ O_OATAJOUN D 
TH E~j 

rl sowne r rlg r check . 1s mg r . N' 

WHEN OTHERS 
I HeN 

EN D; 

I 

RAIS::; 

TpIIrrep yCTflHflBJIIIBfleT 3Hfl'<leHile rrepeMeHHOH rrflKeTfl ,ll;JIfl 0603Ha'<leHilfl 

PYRoBo,ll;flru;ero cTaTyca cJIy*aru:ero, KOTopoe 3aTeM rroIIfl,n;aeT B QJYHKD;:mO 

IlOJIIITIIK.II. ,rt;aBaHTe rrpoBe,n;eM 6hICTPhlH TeCT. IIO,ll;KJIID'<IIIB IIIIICh OT IIMeHil 

IlOJIh30BaTe~'Ul Kin g (KOTOphlH $IBJI$leTC$I PYKoBo,n;liTeJIeM) Ii IlO~'1h30BaTeJm 

Martin (KOTOphlH TflKOBhlM He flBJlfleTca), IlOCMOTPIIM , R8R:ITO pfl6oTfleT. 

SOL> CONN martin/martin 

CcnnecLed . 

SOl> SELECT COUNT(*) FROM hr.emp; 

COUIIT(.) 

262145 

SOl> CON N king/king 

Ccnnected . 
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SOl> SELECT COUNT(*) FROM hr.emp; 

COU NT( . ) 

589825 

287 

3anpoc ,n;JLH Martin I13BJIeK He Bcex nOJ[h30BaTeJIeH (KaK W rrpe,n;nOJrara­

JIOCh), B TO BpeM.H RaK a8rrpoc ,n;JI.H King W3BJIeR Bce CTpORW. 

llCnOJIh30B8HIIe nepeMeHHhlX n8KeT8 'IaCTO MomeT npIlBo,n;WTh K 3HaqIl­

TeJIhHoMy rrOBhlmeHillO npOIl3Bo,n;WTeJIhHOCTil. B nepBOM npWMepe, Kor,n;a 

npOBepRa cTaTyca PYKOBO,ll;WTeJI.H rrpOBo,n;WJIaCh BHyTpW <PYHKD;I1W nOJIIITII­

KII, 3arrpoc BhlnOJIH.HJIC.H 1,99 ceKyH,ll;hl. llCnOJIh30B8HIIe rJI068~'1hHhlX rre­

peMeHHhlX npWBO,ll;WT K COKparn;eHillO BpeMeHW BhITIOJIHeHIIH 38npoca ,ll;0 

1,32 ceRyH,n;hl, 'iTO 3H8'iIlTeJIhHO JIy"tlme. 

KOHTponb Aonyna K Ta6nvlI..\e 

06.7I8CTH npWMeHeHWJl RLS He orpaHlPIHB81OTCfl 06ecneTleBHeM 6e30naCBO­

CTW H ynporn;eHweM npoueCC8 pa3p860TKW npWJIom.eHwH. TeXHOJIOrHJl RLS 
TaKme 'ipe3BhJTIaHHO rrOJIe3Ha B CJIY'iaflX, Kor,n;a He06xo,n;HMO B 38BHCHMO­

CTW OT pH,ll;a YCJIOBWH MeHHTh COCTOHHile Ta6JIIID;hl C ~,ll;OCTyrrHa TOJIhR·O ,n;JIH 

qTeHII.H» Ha ~.n;OCTyIIH8 ,ll;JI.H 'iTeHlle W aanWCll». Be3 rrpilMeHeHW.H RLS a,n;­

MllHIICTP8TOP 68ahl ,ll;aHHhIX MomeT waMeHWTh paapemeHile H8 ,ll;OCTyn ,n;JIH 

D;e~'1oro Ta6JIH'iHOrO npOCTpa HCTBa , HO He ,ll;JI.fl ero OT,n;eJIhHhlX Ta6JIWD;. IIpll 

3TOM Ta6JIIIQHOe npocTpaHcTBo HeBoaMomHO c,n;eJIaTh ,ll;oCTyrrHhlM TOJIhKO 

,n;JIH QTeHII.H rrpil HaJIII'iIlil XOT.H 6hl O,n;HOH aKTIIBHOH TpaH3aKUww. IIo­

CKOJIhKY, BoaMomHO, He H8H,n;eTC.H TaKoro nepIlo,n;a BpeMeHII, B Te'ieHWe KO­

Toporo B 6aae ,n;8HHhlX He BhlnOJIH.fleTCJI HII O,n;HOn: TpaH38KUWII, TO rrepeBO,ll; 

T86JIw'iaoro npOCTpaaCTB8 B COCTOflHwe «TOJIhKO ,ll;JI.fl 'iTeHIHI» OKam.eTCfl 

BeB03Mom.HhlM. B T8KWX cHTyaD;wflx e,ll;WHCTBeBHO B03MomHhlM pemeBweM 

6y,n;eT HCIIOJlh30BaBHe TeXBOJIorWW RLS. 

ECJIH 6hlTh,n;0 KOHua TleCTHhlM , TO CJIe,ll;yeT CKa38Tb, 'iTO RLS He BhlIIOJIHJI­

eT peaJIbHoro rrepeBo,n;a Ta6JIWD;hl B COCTO.flBWe ~TOJlbKO ,n;JIJI 'iTeHWJI», a no-

3BOJIfleT H8M 3MYJIHPOB8Tb T8KOn: n epeBO,ll;, 38.rrpeTWB JII06hle rrOIIhlTKW W3-

MeBeHHfl co,n;epmHMoro Ta6JIHD;hl. IIporn;e Bcero STO c,n;eJI8Tb, npHMeHHB 

K JII060MY OIIepaTopy UFDATE, DE LETE W IN SERT 38Be,ll;OMo JIOmBhlH IIpe,n;llR8T 

(Bcer,n;a Bhl"tlWCJl.fleMhlH RaK FA LSE), HarrpilMep 1=2. 

IIpwBe,n;eM rrpilMep o6eCneQeHWJI ,ll;OCTyrra TOJIhKO ,ll;JI.fl 'ITeBWH K Tafi.1Jwn;e 

[M P npw IIOMOrn;I1 WCrrOJIh30BaHWH 3TOH HaIlnpocTeHmeH rrpe,n;I1RaTHOH 

<PYHKUIIII: 

cnEATE on nEPLACE ;:-U NCTION rnake_r ead_cnlv 
p scheMa name Ttl VIIRCIIIIR2. 

p_Ob] ect _name HJ VAHCIIA H2 

HErURtJ VAHCHA R2 

TS 
SEGI N 
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rcnh ~O AJanenell npenl-l KaTHC ~ 4i YH KI.I l-H1 non~nKVI MOlK8T L13MeHI1Tb 

~a H ~~e B Ta6nL1ue 
TF (p schema name ~ US-R) 
THEN 

RET JRN NU LL; 
ELSE 

HET JHU ' 1=2 

END F : 
EtW; 

H a DCBOBe STOH IPYHKII;rlIl MomBO C03.n;aTh nOJIIITllKY RLS .D;JUI Ta6JIIIUhl EMF 
B OTHomeHllll I13MeH.HIOIIJ; I1X .n;aHHhle onepaTopoB DML: INSERT, UPDAT[ 
II D[l [T[, 

Il EG I N 
DBMS RLS.adc_policy (obJect_name 

pol i c'j name 
f unc tion_ sche:rlo 
po liC'i_ fu net ien 
statemenCtypes 
update _check 

) ; 

I:: ND ; 

=> 'EMP ' 
=> T MP RrllDON I Y POI ICY 
=> ' HR', 
=) ' MAKE_R::AD_ON LY' 
=> 'I NSERT, UPDATE, DELETE' , 
"'> TRU E 

06paTilTe BHIfMaHIIe, qTO napaMeTp sta t errent_types He BKJIlOqaeT B ce6,H 
orrepaTOp S[ l[CT, TaR RaR lICIIOJIh30BaHHe SToro orrepaTopa He orpaHHQH ­
BaeTeR. 

TenepI. TeKyrn;rr H IIOJIb30BaTem" B e flBJIfllOllUIHCfl BJIa,lJ;eJIbD;eM <PYBKD; III1 

DOJI HTIIKII, CMomeT TOJIbKO BbI6HpaTb ,lJ;aHHbIe II3 Ta6 JIIIIlbI E~1P : 

SOL> SHOW user 
US ER is "MARTI N" 

SOL> DELETE hr,emp; 
o rows deleted 

SOL> SE LECT COUNT(*} FROM hr, em p; 

COUU I (*) 

14 

Kor,lJ;a rrpHxo,lJ;IIT BpeM.H CHOBa pa3peIIIIITb 3aIlHCb B Ta6JIH D;Y, MbI IlpOCTO 

OTMeHHeM IlOJIHTIIKY , 

fi E'GT N 
DBMS_R LS, enable_policy (Obj ect_name 

policy name 
f::UAtiLI:: 

EN D; 

I 

) 

=> ' EMP , 
=> 'EMP READOtlLY POLICY ' 
=> I-ALS E 

TeIlep b II He-BJIa.n:eJIbD;bI <PYHKD;I1II rrOJIHTilKil MoryT ycrreIIIHo BhIIlOJIHHTh 

DML-OIlepaD;I1H Ha.n: Ta6 JIIIueii . 
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<r>RKTH~IeCKH TR6.JlHD;a HHKor~R He nepeXO~HT B COCTOHHHe ~ocTynR 

TO.'lhKO ~JIH 'ITeHHH . IIO.;lHTHKS rspBHTHpyeT, 'ITO IIpH BhlIIO,;IHeHHlI 

IIOJlb30BRTe.'leM D ML-onepI:lTOIHl, .'lJl.H Tll6mu.J;hl (!TPOKH 113MeHeHhl 

He 6y,n:YT . T. K. Hlfl{aKOrO C006m;eHHfl 06 omH6Ke He Bhl,n:aeTcn:, a no-

JIHTIfl{B HrHopHpyeT DML-orrepaTophl, TO c .... le,n:yeT BHHMRTeJIbHO 

IlH8.:rm:mpOBflTb KOll: npH':lO.melUtH. I wnO.'lbaYlOm;nx TH.RyKl {IJYHK­

D;HOH3JIbHOCTb. IIporpaMMHCThl MoryT HeYMhlillJleHHO H OillH60tIHO 

HHTepnpeTHIJOBIlTb OTCYTCTBHe OllJH6KH KI:lK YCIIeWHoe BhlIIOJIHe­

HHe Orrepl:lUHH DML. 

T eXHOJIOrllH RLS Il03BOJIfleT He TOJIbKO nepeBOAlITb TafiJIlID;bI B COCTOflHlIe 

,D;OcTyn8 TOJrbKO ,lI;Jrfi tlTeHlIfl ilJIIi ,D;Jrfl tITeHliflll a8IlliCil IIO Tpe6oB8BliIO, HO 

R ,lI;eJr8Tb ;}TO ,lI;RH8MRt{eCKH B a8BRCHMOCTIi OT JII06bIX IIOJIbaOB8TeJIbCKIIX 

YCJIOBIIiL H8npllMep, BbI MomeTe B8UIIcaTb Q1YHKIIlIIO IIO.7U:1TllKII, KOTopBn 

,lI;eJIaeT T86JIllD;bI ,lI;ocTyrrBbIMli TOJIbKO ,lI;JIfl tlTeBIIfl C 5 tIaCOB BetIepa II ,lI;0 

9 tI8COB yTpa AJI.H Bcex IIOJIbaOB8TeJIeW a8 llCKJIIOtIeBlieM BJI8,ll;eJIbn; 8 U8KeT­

Boro 38,ll;8BIIH (G/\TC HUSER), 8 ,ll;JIR GATCH US ER Ta6mIU8 6YAeT ,ll;0CTYUB8 TOJIbRO 

,ll;JIfl tITeBIIfl C 9 tI8COB yTpa AO 5 qaCOB BetIepa_ TeJIo T8KOW ¢lYHKUlili MorJIO 

6bI BbIrJIfl,lI;eTb CJIeAYIOIIJ;lIM ofipaaoM: 

BEGJ N 

I ~ ( p_sc hema_name = US ~H) 

I li eN 

l _ret u rn_va l . = NULL : 

HS, 
l _hr: = IO_NUM BEH ( I O_CIIAH (SYSI)A I :. HIi24'» : 

TF ( USf R '!3ATCIIUS - R' ) 

\IO ;-+(H O nepe 4L1CfWT., Bcex nOJlh3 C1l3 TeJle ii, KOToplie Fl nHSFl Hoe B pe~>1 

6 jl,lYT ~ ~ eTo r.,CCT)'n TCJ1 bKO ;If >1 -n e HV>1 , 

!"II [ N 

I:: (Ul r !3 En~ E[N 9 AND H) 

I Ii LN 

- - l'ie peB eCH 

L ~e t u rn va l 

USt 
L_ ~et u rn va l 

etW If': 
eLSe 

Ta6 ,l l l llY B CO CT051Hv;e ,Ilccryna TOJlbKQ ,IlJl>l 4Te -U11l 

' 1=2 . 

NULL: 

MQlKrlC nepe4 ~CJlL1T b Bcex n O Jl b30 BaTeJ1e ~ . KOTcPble B ~C 'lHOe B pe ~~ 

6Yf..YT ~~ eT b ,IlCCTy n TOJl",f;;O AJl51 4Te ~ll>1 

1- (1_hr)= 1r ANI) l _ hr <= 9) 
I HEN 

rre peB eCH TaO,l llL.Y B COCT05l Hv:e llCCTyna TOll bKO JUlfl 4T€~ 11>1 

l ~et urn v a l '1=2 ' , 
ELSE 

1 ' e t u rn vo l 
END IF: 

END I F, 
ENI) I F: 

H Er URt~ 1 'et u rn _val 
I::.tH) : 

NULL: 
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llCnOJIh3YJI BpeMeHHhle MeTRa , 81>1 MomeTe ofieCrre"<lIlTh ,lI;eTUJIhHhlll ,n:OCTyIl 

K Tu6JIIi:o;e. MmKHO lICIIOJIb30BaTb 8HRJIH311 ,n:pyrIix pa3JUPIHbIX 8TprrfiYTOB 

(Han pUMep, IP-a,!J;pec, Tilii aYTeHTHqmKaUHH, KJIHeHTCKHe ,1J;aH H bIe, Tep­

MllH8Jl, n OJIb30B8Tenh orrepaUllOHBOH CIfCTeMhl Ii MBoroe .z.pyroe). HymHo 
JUf IIIh IIOJIytIIITb COOTBeTCTBYIOIUYIO rrepeMeBHYIO H3 CIfCTeMBoro KORTeR­

eTa (SYS_CONTEXT; Mhl n orOBopUM 06 :3Torr rpYBKIJ;IHI ,n;aJIee 8 STOH r JI8ee) ce ­
flHca II rrpOBepIiTh ee 3HaQeHHe. IIpe)J;rIO~'IOmIlM, HanpHMep, "<ITO IIOJIb30B8 -

TeJIlO King (KOTOPhlH: HBJIReTCR npe3II,!J;eHTOM KOMII8HHH) paaperneHO 8R­

,n;eTh Bee aanllCH rrprr BhlIIOJIHeHHII ,n;ByX T8KIIX YCJIOBUH: 

• ITO,ll;KJIID"<IeHile ocyrn;eCTBJUleTCH C KOMIIMOTepa KI NG LAP c q,IIKCHPOB8H­

HhlM IP-aApecoM (192.168.1.1) 11113 AOMeHa Windows NT C llMeHeM AC­
MEGANK. 

• B Windows perHcTpHpyeTcfl IIOJIb30BaTeJIb King. 

TeIIepb <PYH KII;IUI no.1IllTllKIl6YAeT BhlI'JISIAeTb TalC 

CREATE OR REf' LACE ::UtlcnON emp_policy 
p_sctle ma_name Itl VARCHAR2, 
p_Ob]ec t _name HJ VAHCHAH2 

RETURN VAr1C HAR2 
IS 

l_deptno NUM5ER; 
1 retu rn va l 

5EGIN 
VARCltflR? (?COO), 

IF Cp schema name = US ::R) 
THEN 

l_re t u rn_vol = tJULL; 
ELSIF (USER 'KItlG') 
I II EN 

IF 
-- npCBepl1 rb I1M~ MaWI1HbI KJll1e HTd 
SYS_CONT[ XT (' US [ R[ NV 'IIOST ") . ACM [ 11ANK\KTNGI All 

on 
-- npCRepl1Th I1M~ nCJl?30RaTen~ OC 
SYS_CONTEXT ( . US ERENV 'OS USER . ki ng 

OR 

rH EN 

-- npo6epwrb IP- anpee 

SYS CONI I::X I ( ' US I:: Ht NV '11' AlJlJHI::SS ' 192. 1681. 1 ' 

KHJG npOlLeJi Bce IlpOBep:<l1. pa3peWI1T b Heorpa -H1"eHH'Jii ;J.OCTyn. 
l_relL. r n_val := NULL 

r l sr 
- BepHYTJ o6b1~-wii npeAI1<<)T 

1 retL. rn val - " 81\1_ <= 1:100' 
Etm IF, 

ELSE Bee CCT<),1bH:le nO,1b3CBOTen1 
I _ re tu rn val 'SAL <= 1500 " , 

I:: N!) I F; 
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R ETURt~ l _,et vrn _va l 
END : 

291 

3)J;eCb IIcnOJIb30SaH8 sCTpOeHHa$l <llYHKII;II$I SYS_Cmn EXT IlJIa rrOJIYlJeHIIa aT ­

pII6YTOB KOlimeKcma . llCnOJIb30SaHIIIO CIICTeMHhlX KOHTeKCTOB 6Y)J;eT no­

csar:o;eH pa31leJI (l:KOHTeIWThl npIIJIOmeHIIa» . 1I0Ka BaM HymHo 3HaTb 

JI IIIlIb TO, 'ITO Bbl 30B QJYHKII; IIII B03Bpar:o;aeT IIMH KJIIIeHTCKoro TepMIIHaJIa, 

C KOToporo ocyr:o;eCTBJIeH SXOIl B cIIcTeMY. ,llpyrIIe CTpOKII C SbI30BOM 

<llYHKUIIII T8Kme B03Bpar:o;alOT cooTBeTcTBYIOru;IIe 3 H a q e H IIa. 

4lYHKD;IIIO SYS _CONT EXT MomHO IICrrOJIb30SaTb )J;JIfl nOJIYlJeHIIfl pa3Ho06pa3-

BOH IIHQJopMaD;llII 0 nOJIb30SaTeJIbCKOM rro)J;KJIlOlJeHIIII. Ha OCHose TaKon: 

IIBQlOpMaD;IIII Bhl MomeTe HacTpoIITb q:,YHKUIIIO rrOJIIITIIKII TaKIIM 06pa30M, 

lJT06hl <lmJIbTp OTBeqaJI B8IlIIIM cneumpIIqeCKIIM Tpe60BaHII$lM. IIoJIHhlH 

nepeqeHb aTpII6YTOB, KOTophle MomHO nOJIyq IITb Bhl30BOM <PYHKUIIII 

SYS_CmnEXT, Mo.acHO HaHTII B CnpaBOqHOM PYROBo)J;cTBe no Oracle SQL. 

RLS B Oracle 109 
B STOM pa3)J;eJIe onIIcaHbI HOBbIe B03Mo.acHOCTII RLS, nOHBIIBIlIIIeCH B Bep­

CIIII Orac l e 109. 

npVlMeHeHVle RLS K OTAeIlbHblM CTOIl61..1aM 

,II;asaihe BepHeMCfl K npIIMepy C npHJIOmeHIIeM HR , HCnOJIb30BaHBOMY 

B rrpellhl)J;yIJJ;IIX pa3Ile.718X. BhlJI8 C031laH8 nO~'IIITIIK8, pe8JIII3ylOru;8fl CJIe ­

)J;YKHIJ;He Tpe60BaHHfl: rrpOCMOTp Bcex 3anIIceH pa3peIlIeH TOJIbKO rrOJIb30-

BaTeJIIO King; sce OCTaJIbHhle rrOJIb30SaTe~'III MoryT BH)J;eTb TOJIbRO HHq:,OP­

MaUIIIO 0 COTPY,lJ;BHK8X csoero OT,lJ;eJI8. B HeROTophlX CIITY8UHflX TaRafl no­

JIIITIIK8 MomeT OK83aTbca CJIIIllIROM CTporoH. 

IIpe)J;nOJIOmIIM, 'ITO Mhl XOTIIM C,lI;eJIaTb TaK, qT06bl IIOJIb30BaTeJIII He Mor­

JIll (l:IIpOBlOxaTb», y Koro H3 COTPY,ll;HHKOB KaKafl 3apnJIaTa. PaCCMOTpIIM 

,lJ;sa 3anpoca: 

SELECT eTlpno , sa l :: Ror~ erlp : 

SEL ECT 8Tlpno Fr10M elnp . 

IIepBhlH 3anpoc BhlBO,lJ;HT ,lI;aBHhle 0 3apIIJIaTe - Te caMhle ,lJ;aHBhle, KOTophle 

Mhl XOTIIM 3amHTIITb. B aTOM CJIYlJae c.'Ie,lJ;yeT oT06pamaTb CBelleHHfl TOJIb­

KO 0 CJIymaru;IIX, BXO)J;flIJJ;HX B OT)J;eJI nOJIb30B8.TeJIfl. BTOPOH aanpoc BhlBO ­

)J;IIT TOJlbKO HOMepa CJIymaru; IIX. CJlellyeT JIll ShlIIOJIHHTb fPIIJIbTpaUIIIO, 

oT06pamaa HOMepa TOJlbKO )J;JIH CJlymar:o;IIX Toro OT)J;eJI8, K KOTOpOMy OTHO­

CIITCH nOJIb30SaTeJIb'l 

OTseT 3aBIICIIT OT Toro, KaKaH nOJIIITIIKa 6e30nacHocTII npIIHHTa S Kam,ll;Oll 

KOHKpeTHoll opraHII3aII;IIII. BnOJIHe B03MomHO, 6hlJIO 6bl Y,lI;06Hee, eCJIII 6hl 

BTOpOn: 3arrpoc BhlBO,ll;II~'I Bcex COTpy,lJ;HHKOB, BHe 3aSIICIIMOCTH OT OT)J;eJIa, 

B KOTOPOM OHII pa6oTaIOT. 

B Oracle9i Hes03MoacHO HaCTpOIITb RLS TaR, qT06bI BbIIIOJIHIITb HallIe HO­

soe Tpe60saHIIe. B BepCIIII Oracle 109 y np0II;e,ll;ypbl !l.DD_PO_ICY nOHBJIHeTCH 
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aeo6xo.n;IlMhlll )J)UI SToro BOShlH rrapaMeTp sec_ relevant _col s. H xO"<ly 1m­
MeHIITb npe.n;bIAYIIJ;llH co;eHapWH: TaR, qTofibI QHIJIbTP rrpIIMeHHJICH TOJIbRO 

B TOM CJIyqae. KOI',!J;8 BbIfiHpalOTCH ,!J;8HHble I13 CTOJIfiuOB SAL II COMM. Hosan 

DO.1IHTHR8 6 y.n;e T T8fWH ( BOBbIll napaMeTp BbI.n;e.1IeH .iKHpRhIM IlIpH<llTOM): 

8EG1 N 
DBMS_R LS . d rop_poll cy (ob j ec l _ scl1 el~a 

obj ec l _fl 8rne 

pOlicy_name 

=> . HR' 
=> "EMP ' 
= ) 'I::MI' l'OLley 

) 

Dll MS HIS . adc_flo Ji cy (ob j ect _schema = ) " Ilfl , 

I:: tHJ ; 

ob ject_name 
po1i cy name 
fu rction_ sc hema 
poUc y fu r ction 
s t ateMent t ypes 
upca te_check 
sec_relevant_cols 
) ; 

=> 'EMP' 
= ) rMP POI l ey' 

=) ' RLSOWN ER ' 
=> AUTHORIZED EMPS' 
=> n~ S ERT . JPDIITE, DELETE, SELECT" 
= ) rHUI:: , 
= ) ' SAL, COHH' 

IIacJIe BBo.n;a B .n;ei1:cTBHe HOBOH: nOJIHTHKH 3anpOCbI n OJIb30BaTeJIfl M a rtin 

6y,n;YT BbInOJIHeHbI n o-,n;pyr oMy. 

SOL> -- "6e30nacHblH" 3anpoc, Bbl6~paeTcR TOilbKO EMP NO 
SOL> SELECT empno FROH hr . emp ; 

dat;,; displayed 

14 r-OW$ sel ec ted 

SOL> 3anpoc, COAeP;t(aU4~A SAL 
SOL> SELECT sal FROM hr.emp ; 

dat" disp l ayed 

il rows se I ec t eC. 

IIpH nOIIhlTKe Bhl60PKH ,n;aHHhlX 113 cTo~'16ua SAL nOJIIITilKa RLS rrpe,n;oT­

Bparn;aeT oTo6pameHile Bcex CTPOK , OTIl)IlJIbTPOBbI B8.a: CTpOKII, B KOTOPhlX 

aH8"<1eHile D[ FTNO OTJIII"<IHO OT 30 (OT HOMep8 OT,Il;eJI8 nOJIb30B8TeJI.a: (Martin). 

BhlilOJIHHIOrn;ero a8n poc) . 

IIoJIHTHKa 6y,n;eT rrpHMe HflTbcfl ,n;JIfl BbI6paBHbIx CTOJI6UOB He TOJIbKO n pn: 

I1X n OflBJIeBilil B crrIlCKe SELECT. BO II rrp il JIIo6on (flBH OH I1JI II HeflBHon) 

CCbIJIKe Ha TaKile CTOJI6uhl. PaccMoTpIIM, HanpHMep. a8 rrpoc: 

SOL> SELECT deptno , COUNT (0) 
2 FROM hr. emp 
3 WHERE sal > 0 
1 GRO UP BY deptno; 

DEPTtW COUtlT( . ) 

30 6 
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CToJI6eu SAL YlIOMHHaeTc5I B n pe,ll;JIOmeHHH WH [RE. B ,lI;eJIO BCTyn aeT nO.lIH­

TilE a RLS, qTO npllBO,ll;IlT K TO My , qTO oTo6pamaIDTC5I TOJIhKO aanHCll ,lI;.lI5I 

OT,lI;e.lIa 30. ,!l;aBaihe paccMoTpHM ew;e O,ll;HH npHMep, B KOTOPOM 51 rrOIIhITa­

IDCh Bbt6eCmu 3HaqeBHe SAL. 

SOl> SELECT 
2 FROM hr .emp 
3 WHERE dept no 10; 

nc rows se l ectee 

.HBHOH CChlJIKH aa cToJI6eII SAL HeT, HO HeJ161W aa Hero CCblJIaeTCH npe,ll;.lIO­

meHHe SE LECT ~, nosToMY nOJIHTHKa RLS oTqmJIbTpOBblBaeT Bce CTPOKH, He 

OTBOCflIUHeCfl K OT,lI;e.lIY 30. 3anpoc 6blJI Bbl3BaB ,lI;JIfl OT,lI;eJIa 10, nosToMY BH 

O,ll;HOH CTpORH He B03Bpar:o;eHO. 

Tenepb ,lI;aBaHTe BeCKO~'IbKO H3MeHHM YCJIOBHfl. B npOIII.'IbIH pa3 MbI ,lI;ofiH­

B8JIHCb Toro, tITofibI He oTofipama.lIHCb 3Hat leHHfl cToJIfi:o;a SAL ,lI;.lIfl Tex 

CTPOK, BH,a:eTb KOTopble nO.lIb30B8TeJIb He 8BTOPH30B8H. O ,a:H 8KO nOJIyqH­

.lIOCb TaK, q TO Mhl rro,a:aBH.lI H BhlBO,a: BceH CTPOKH, 8 He TO~'1bRO 3 Haq e HHR OT ­

,lI;e.lIbHor O cTo .lIfiua. C<\lOPMY.lIllpyeM H OBoe TpefioBaHHe: C.lIe )1;yeT M 8CRHPO­

BaTb TOJIhKO cTo .lIfieu , a He BCID CTpOKy (TO eCTb Bce OCTaJIbHhle CTOJI6Uhl 

,lI;O.lIiKHhl oTofipamaTbC5I). MOiKHO JIll SToro )1;0 6HTbC5I? 

STY 38,a:aqy .lIerKO pelllHTb npH nOM0W;H ew;e o,a:Horo napaMeTpa npo:o;e,a:yphl 

AOO_PO_ICY, sec_relevant_cols_o:Jt . E,n;HHCTBeEHoe, lITO EymEo c,n;eJIaTb, -
aTo nepeco3,n;aTb nOJIHTHRY, YCTaHoBHB STOT napaMeTp B KOHCT8HTY 

DB MS_RLS. A_L_ROvIS. 

BEGIN 
=> "Il k" 

=> 'EMP" 
IJ i1MS RLS . d rap_po I i cy (obj ect _schema 

object_name 
po l icy_name => . rMP POI ICY " 

) 
DBMS RLS.adc policy (obj ect schema 

EtW; 

Ob] ect_ name 
policy_name 
rune lion_ scllerrla 
po licy_ t u ne t icn 
s la l erlen l_ l ypes 
upda te _check 
sec_relevant_cols 
sec_re l evant_co l s_opt 

) ; 

0 ) 

0 ) 

0 ) 

0) 

0 ) 

0> 

0 ) 

0) 

0) 

'HR' 

::MP 
::MP PO LlCY ' 

. n LSOW ~l En . 

. AU I HOIH Zt lJ 

'SELECT' 
TRu e, 
'SAL, COI~M' 

DBMS_RLS. all 

t MI'S 

rows 

E C.lIll Marti n Terrepb Bhl rrO.lIH H T TOT iKe aan poc, p eaY.lIhTaT 6Y)1;eT )1;pyr H M 

(B rrOCJIe)lYIDru:eM BhI BO,ll;e BMeCTO aHaqeHllll NULL oTo6pamaeTcH ~? ~) : 

SOl > SET NU LL ? 
SOL> SELECT FROM hr . emp ORDER by deptno ; 

EM PUO EtlAM::: JOB HGR HIREDATE SAL COMM DEPHW 



294 InaBa 5 . KOHTPOIl L. .Qocryna Ha ypoBHe CTPOK 

778'? Cl ARK MANAG CR 18:19 09-JJ N-8 1 ? ? 10 
78;19 KTNG PRFSTrJrNT ? 17 - t~ OV - 8 1 ? ? 10 
7934 MILLER CLE RK 7782 23 -JMJ- 82 ? ? 10 
7369 SM ITH CLE fl K 7902 17- DEC-SO ? ? 20 
7876 ADAMS CL ER K 7788 12- J AN - 83 ? ? 20 
7907 FORD i\NIIIYST 7556 O:-J - OfC - 81 ? ? ' 0 
7788 scan ANALYST 7556 09 - DEC- 82 ? ? 20 
7566 JOlES MANAGER 7839 02-APfI-8 1 ? ? 20 
7199 ALL: N SA LESMAN 7698 20 - FEB- Bl 1, 600 300 30 
7698 BLAKE MAUAGER 7839 0 1 MAY 81 2,850 ? 30 
16::;4 MAH I l N SAL I::.SMAN 1698 28- SI::I'- 81 " 2~O ' , 400 30 
7900 JAtf:::S CLE RK 7698 03-D EC-8 1 950 ? 30 
7811j TURN ER SA LESMAN 7698 08-SEP-Bl 1, 500 0 30 
7521 WARD SALESMAN 7698 22 I:H 81 1,250 500 30 

11 rows se l ectea 

EaR BH,ll;llTe. BblBe,a:eHbI lice 14 CTPOK. npll"tleM co 3Ha-qeHIUIMH Bcex CTOJl6· 

UOB, TOJIblW 3B8-qeHIHI SAL H CO MM a8MeBeBbl aR NUL B Tex cTpoRax, ROTOpbJe 

DOJIb30B8TeJIb He ,lI;OJl)KeH Bll,ll;eTb (TO eCTb OTHOCfl~Hecn He K OT,lI;eJIY 30). 

HOBble rr8pBMeTphl rrpou;e,Il:YPhl IlDD_ POLICY rr03BOJIHlOT C03,l1;8Tb T8RylO rrOJIlf­

THKy RLS. '<ITo6bl BhlBOAllTb Bce CTPOKII. CRpblB8H JIlllllb ceRpeTHhle 3H8'<1e­

HHH. )];0 BblXO,ll;8 BepCHll Oracle 109 ,lI;JIH peIlIeHHH aTOM aa,ll;8'<1ll DP"IlIJIOCb 

6bl HCDOJIb30B8Tb DpeACT8BJIeHHfl. H Bce fiblJIO fibl 3H8 l UlTeJIbHO CJIO)KHee. 

B BepcHH Oracle 109 Release 2 MO)KHO DpHMeHflTb cpe.n;CTB8 RLS .n;8)Ke 

K orrepaTopy CREAT E INDEX. )];JIa :')Toro aa.n;8RTe INDEX B K8'<1eCTBe aHa'<leHHa 

napaMeTpa stc t erren t _t yoes B n pou;ep;ype AD D_PO LICY . 

IIoc.'1e,o:HKlKl BOaMOJKHOCTh c .'1e,QYeT npHMeHflTh C oc0OOn OCTOPO:m:­

HQ(~ThlO, Ta.K Kf\}, B HeKoTopblX c.1Jy~max BOtlMO:m:HhI HeOJKM.ZJ;8HHhle 

peaYJlhTaThl. IIpeAnoJloJKHM, HanpMMep. qTO Marlin Bhl,o:aeT CJle­

l!;YKl~H almpoc: 

SOl > SE LECT COUNT(1), AVG(sal) FROM hr . emp; 
COUtH CSIIL) AVG(SIIL) 

14 1!)66.6666 ! 

IIo.1JyqeHhI c.1JeAY}()l.qne l!;llHHhle: eJlYJKUI.qHX - 14. epe,o:HJUI aupnJlu­

Ta paBHa 1566 . Ho Ha C8MOM .ZJ;eJle cpe.ZJ;HSISI a8pnJl8T8 BhltIMC)leH3 

TO.1JhKO ,o:JlSI Tex 6 eJly:m:a.I.qHX. ,o:UHHhle 0 KOTOPhlX ,n;ocTynHhl nOJlb-

30BUTe .. '1Kl Martin. 8 He ,o:.1JSI Bcex 141 B03MOJKHB nyTBHHlI;u: KUKHe 

3H81.£BHHSI CJle,ltyeT c~rnTaTb KoppeKTHhlMu? Be,ltb eCJlH TOT JKe 3A­

n poc Bhl,QaCT BJl8,l:1eJle.q cxeMhl Hn, TO peayJlbTBT fiy,n;eT ,n;pyrHM. 

SOL> CONN hr/hr 
Ccrrnec Leo . 

SOL> SE LECT COUNT(1), AVG(sal) FROM hr . emp; 
CO ~tn(SAL) AVG(SAL) 

14 2073 , 21429 
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IIpH 8H8JIH.'1e pe3YJIbTflTOB HeoOXOIl:HMO TIOMHHTb 0 TOM, ~ITO OHH 38-

BHC5IT OT TIOJIb30B8TeJI5I, BbInOJIHHBWero 38npoc. B npOTHBHOM CJIY­

'we B npHJIO)KeHHH MorYT B03HHKHYTb oW1l6KH, KOTopbIe CJIO)KHO 

OTC;] eIl:HTh . 

Tlmbl nOfll'ln1K 

BepOHTBO, H8ll60Jlee B8·jKHhlM YCOBepIIIeBCTBOBaHlleM TeXBOJIOrIHI RLS 
B Oracle 109 (B ,n;OIIOJIBeHHe R llMelOIIJ;eHCH ,n;llBaMll'l.£eCROH IIOJIllTllRe) HB­

JIJIeTCfl IIo,n;,n;epJKR8 HOBbIX TRIIOB IIOJIHTRR, 06eCIIe'l.£llBalOIIJ;llX IIOBhlIIIeHlle 

npoH3Bo,n;HTeJIbBOcTH. 

,n:JIH BaqaJIa ,n;aBaHTe BcnOMBllM, qeM CTaTll'l.£eCRlle IIOJIllTllRll OTJIIl'l.£aIOTCH 

OT ,n;HHaMll'l.£eCRRX. ECJIR nOJIRTHR8 OTHOCllTCJI R ,n;RHaMH'l.£eCRoMY TRny, TO 

<PYHRD;HJI nO.7IHTHRH BhlIIOJIHJIeTCJI ,n;JIJI C03,n;aHHJI CTpoRH IIpe,n;HRaTa Ram­

,n;bIH p33, Ror,n;3 nOJIIlTIlRa npe,n;YCM3TpIlBaeT OrpaHllqeHlle ,n;OCTYila R Ta6JIIl­

ue. llCnOJIb30BaHIle ,n;llHaMllqeCROrr IIOJIIlTllRll rapaHTllpyeT «CBeJKeCTb» 

npe,n;llKaTa, HO nOBTopHoe BbInOJIHeHlle <PYHRUllll IIOJIllTllRll npllBo,n;llT R ,n;o­
IIOJIHllTeJIhHhlM H8RJIa,n;HhIM pacxo,n:8M, ROTophle MorYT GhITh BeCbMa 3Haqll­

TeJIhHbIMll. B GOJlbIIIllHCTBe CJIY'l.£aeB B nOBTopHOM Bhln OJIHeHllll QJYHKUllll 

nOJIllTHRll BeT Heo6xo.n;IlMOCTll, TaR KaK IIpe,n;IlKaT He ll3MeHHeTCH B paMKax 

ceaBca (Mhl rOBOp"JI" oG STOM TIpll oocyJK,n;eBllll CTaTll'l.£eCKllX nOJIllTllR). 

C TOq KH 3peHllH npOIl3Bo,n;IlTeJIhHOCTll JIY'l.£ IIIe Bcero 6hlJIO GhI c03.n;aTh 

cPYBKUlllO nOJIllTllRIl TaK, 'l.£To6hl OHa BhIIIOJIHHJIaCb nOBTopHO npll ll3MeHe­

Hllil KaRorO-TO OIIpe,!l;eJIeHHOrO 3Ha'l.£eHllJI. Oracle 109 oGecIIeqllBaeT TaRYIO 

B03MOJKHOCTb: npll H3MeaeHHH ROBTeRCTa np" . .'IOJKeHHJI, OT ROTOPOro 3a­

BllCllT nporp8MM3, IIOJIllTIlRa ll H llD;HHpyeT nOBTopHoe BbIDOJIHeBlle <PYBR­

D;Hll; B npOTllBHOM cJIyqae rpYHRD;IlJI nOBTopHO He Bhl3bIBaeTCJI. B nOCJIe ­

,!l;YIOIIJ;HX pa3,!l;eJIaX Mhl IIorOBopllM 0 TOM, RaR :'JTO paGoTaeT. 

J\:aR II B Oracle9i, B Oracle 109 BhI MOJKeTe YCT8HOBllTb napaMeTp sta ­
t i c_po 1 i cy npOue,!l;YPhI ADO_POLICY B 3HaTleHlle TRL E (,!l;JIJI BhIGopa CTaTll'l.£e ­

CRorr nOJIllTllRll) llJIll FA LSE (,!l;JIH BhIGopa ,!l;HHaMH'l.£eCROrr IIOJIHTllRll). ECJIll 

.n;aHHhlrr napaMeTp YCTaHOBJIeH B TR UE, TO 3Ha'l.£eHlle HOBoro napaMeTpa Ora­

c le 109, pol icy_t ype , YCTaHaBJIllBaeTCH B DBMS_R lS STATIC . ECJIll s t atic_po­
licy paBeB fAlS [, TO pol icy_type YCTaBaBJIll BaeTCH B DBMS_RLS DYNAMIC. IIo 

YMOJIqaHll1O static_policy IIpllHIlMaeT 3Ha'l.£eHlle TRU[ . 

BbI60p CT8Tll'l.£eCROH llJIll ,!l;llH3Mll'l.£eCROH IIOJIllTllRll ocyr.u;eCTBJIfleTCfl TaR 

JKe, RaR H B Oracle9i, HO Oracle 109 IIo,n;,n;epJKllBaeT HeCROJIbRO ,ll;OIIO~'IHll­
TeJIhHhlX TllilOB nOJIllTllK . Bhl MOJKeTe BhIGpaTb llX, YKa3aB COOTBeTCTBYIO­

r.u;ee 3Ha'l.£eaRe ,n;JIJI napaMeTpa Joliey_type npoIIe,n;YPbl ADO_P OLICY. IIpllse­

,n;eM nepetIeBb BOShIX 3HaqeBllH IIapaMeTpa. 

KOlimelccnulO-;wflucuJliaR nO.numulCa (context-sensitive) 

DBMS RLS,CONTEXT S ~NSITIV ~ 

Pa30eJIJie.ttaR lCOlimelCcnUlO-;WflUCUJliaR nO.numulCa (shared context sensi­

tive) 

DBMS RLS, SH/IRED co~nEXT S ~NSITIVE 
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Pa3aeJLfWMUR cmamU'leCfCUR nOJrumU.lca (shared static) 

.... .. "'.' HOBLle THTIhl nO,lUtnUOl .1HlltJMTeJIhHO Y"'lytJlllfUOT npOH3BO.'l;HTP.;th-

.'. HOCTh, HO BHOCSIT HeKOTophle n060tIHhle ;;ICp(peKT bI, npHcyW;He eTa-
I",~ 

L_-t~:: Tntle(atHM nO.!JHTHKI:lM (0 lWTOpbtX Mhl rOBoplvm Bhlll1e). 

Pa3,ll;eJUleMble CTaTHQeCRlie IIOJIHTIiRH O"tleBb DOXOJKH a8 CT8THQeclure DO­

JIHTHKH. PaaBI-fq8 .iUIIDb B TOM, t{TO O~Ba £pYHKD;Hfl IIO.1IHTHKH IiCnOJIb3yeT­

en B IIOJIHTHK8X .zvm HeCKOJIbKllX Ofi'heKTOB. B IIp€,ll;bIAymeM rrpHMepe BbI 

BH)l;eJHt:, R8K QJyHKD;llH 8J t hor l 7e d_emos HcnO~'Ib30BaJIaCb B K8'rJeCTBe <llYBR ­

URM IIOJIIITflKH ,D;JIfl TafiJIHIlbI DEPT H Ta6JIHUbI EMP . AB8JIOr£fttBO MOJKBO OD­

pe,1l;eJIHTb )];.71n o6ellx Ta.6JlIiIl Be TOJIbRO 06W;YlO Q)YBRIUIIO. aD 11 o6myIO no­

Jlllnmy. TaKaSI IIOJlHTHKfl6y~eT Ha3blB8Tbcn pa3j)e~'lfte.llw(L ECJlfl npll aTOM 

OHa 6y~eT CT8TIPIeCROH, TO Ha3hIB8Tbcn TflR8SI IlOJIHTITR8 6y,n;eT pfl3~eJIHe­

Moll CTaTIT'qeCRoll IlOJIllTHKOll, a 38~aeaTbCR 6y~eT YCT8HOBROH napaMeTp8 

policy_type B KOHCT8HTY OBMS_RLS. SHIIRED_STA TIC. llCIlOJIb3YR P;8HHhIH THIl 

IIOJIIITllKll, c03,n:a,n:I1M o6m;ylO IIOJIIITilKY ,n:JIR ,n:ByX H8IllIlX Ta6JIIID;. 

li EG I N 
OBMs_nLS.drop_pc l icy (cbject_sererna ~> 'HR' 

object_name ~> ' [J=PT' 
policy_name ~ ) ' I: MI'_lJ t l' l POLlCY ' 

) . 

OBMS_nLS.adc_policy 
obiect_name 
po l ley flalne 

(ob lecl_schema ~) . Hf1" 

r u nc l.i.cn_sc l' em 
po l icy_funct ion 
stateMe nt types 
update_check 
pOlicy_type 
) : 

~> 

~> 

~ > 

~) 

~ ) 

~ > 

=> 

· DEPT ' , 
EMP O:::PT POLTCY' 
'nLSO~mEn' 

AU I IIOHU[D_EMI'S' 
Srl rCT , [NS I AT . UPoflTr . 

TRUE . 
lJ I:lMS_Hl S shared_st at ic 

D6MS_nLS .adc_po lic y (obJeC l _SChema => ' Hn', 

END : 

cbject _name 
po l icy name 
fu nctien _screna 
po l icy_t unction 
stalenen l_types 
uPdate_check 
po l icy type 
) : 

~ ) 

~ ) 

~ > 

~ ) 

~ > 

~> 

~ > 

· IMP' , 
, [MP O:::PT POLICY' 
· HlSO~' N ER ' 

AUli IOHI LcD_ E: MI'S' 
· SEl ECT. INSERT , UPDATE , 
TRUE, 
DR MS RLS. sha red s~atic 

or l 'li ' 

DEL:::TE' 

06'bHBJIHH e,D;llHylO IIOJIllTIIKY ,D;JIH ,n:ByX T86JIHD;, Mbl B ,n:eHCTBITTeJIbHOCTil 

c006lI{aeM 683e A8HHhIX 0 TOM , "<ITO pe3YJIbTaT CPYHKD;Hll IIOJIllTIIKll CJIe,n:yeT 

K3IllllpOB8Tb, 8 38TeM IlOBTOPHO llCIlOJIb30B8Tb R3IllHpOBaHHoe 3BaQeHlle. 
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KOHTeKCTHO-3aBIIIO'lMble nOfllllTIIIKIII 

MhI yme rOBOp HJIH, '<ITO CT8TII'<IeCRIIe IIOJ1IITHKII, HeCMOTpa H8 HX :}<p<lleR ­

THBHOCTh, MoryT IIpe,ll;CTaBJI.HTh orrpe,ll;eJ1eHHyIO OII ElCHOCTh, T. K. OTCYTCTBue 

IIOBTopHoro BhIIIOJIHeHHa <PYHKUHH IIOJ1llTHK·ll MomeT IIPllBO.ll;HTh K Heomll­

,ll;aHHhIM H HemeJ1aTeJIhHhIM IIOCJ1e,ll;CTBllHM. TIOSTOMY Oracle IIpe,ll;JIaraeT 

ew;e O,ll;HH TllII IIOJ1llTHKll: KOHTeKCTHO-3aBllCllMhIe rrOJIllTIIKll, KOTophle IIO­

BTOPHO BhIDOJ!HHIDT <PYHRUIIIO DOJ!llTHRll TOJIhKO rrpH 113MeHeHHll ROHTeR­

CT8 IIpIVIOme Blifl B paMKax ceaHca ( CM. p83,l1;eJI «KoHTeKcThI np"J!omeHIIfl» 

,lI;8JIee B rJI8Be). P8CCMOTPllM 6J!OK KO,ll;8, orrpeAeJIflIOIIJ;IIH TaKYID IIO.7IHTIIKY: 

BEGIN 
=) 'HR' OBMS_R LS. d rop_po l i cy (ob i ec t_ schema 

object name 
policy_nome 

= ) 'rMP' 
=) 'EMP_DEPT_PO LICY' 

) , 

UtlMS_HLS.odc_pOlicy (Obj ect_schema = ) ' HW , 

); 
END ; 

objecl_n8rne =) . EMP', 
policLn8rne =) ' EMP_O:::PT_POLICY' 
tu ncticn_sc r 6Ma 
policLfunclion 
stateMent_types 
update_check 
po l icy_type 

e ) 

e> 

e ) 

e> 

e> 

HLso~ml::H 

. AUTHORIZED EMPS' -

S[ I [CT , INS[ RT, 

TRUE, 
DBMS RLS ccntex t -

WIJI\Tf , 0[ 1 r l r 

sens i ti 'Ie 

llCIIO.7Ih30B3BIIe KOBTeKCTBO -38 BllCIIMofi: IIO.7IHTHRll (DBMS_RLS. CmnEXT_SEN ­
SITIVE) MomeT 3 Ba'<lHTeJIbHO YBeJIH'<IHTh IIP01l3BOAHTeJIhHOcTh. B CJIeAYIO­

IIJ;eM <pparMeBTe ROAa BCTpoeBHafl <PYHKUHfl DBMS_UTI LIlY , GET_TIME BhI"tIHC­

JIfleT 3aTpa"tleBHOe BpeMfl C TO"tlBOCThIO,lI;O COThIX AOJ1efi: ceRYBAhI. 

DECLARE 
1 start 
I _count 

BEGIN 

PLS H~TEG ER; 

PLS_Un EGER; 

I_start := Llt}M S_UllUIY.get _t ime; 

SELECI COUNT (x) 

J N 10 L_CO lnt 
FROM hr ernp; 

OBMS_OJTPUT ,put_Iire ( 
' [ lapsed tiMe = 

I I TO_CHAR (OBMS_UTILITY.get_time l _stor·t) 
) 

END ; 

B hIIIOJ1HIIM :'JTOT ROA. IIpllMeHflfl Bce rrepe'<lIICJIeHHhIe B Ta6JIIIUe TllIIhI rro­

JIHTli R. KaR BIIll llTe, '<IHCTO CT3TH'<IeCK a a rrO~'IIITHKa OKa3hIB8eTca C8MOH 

6hICTPOH (Tpe6yeTca Bcero 0ABO BhIIIOJ1HeHHe <PYHRUHII IIOJIHTIIKH). KOH ­

TeRCTBO-3aBIICIIMaH IIOJIIITIIK·a TaRme 3Ha'<lHTeJ1bHO 6hICTpee, '<IeM IIOJIHO­

CTbID ,ll;IIHaMH'<IeCKaH BepcIIH . 
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Tuo nOJiIl'i'JlKJI 

,lJ;MHRMMtI€CKfUI 

KOH'teJWTHO-3I:lBI1CIIMI:UI 

CT3TH1.[eCKaJl 

I llasa 5. KOHTPOnLJ .Qocryna Ha ypoBHe crpOK 

BpeJ\-llI OTlm JlKa (» COTLIX ,!tOJUIX ceKYlIJIbt) 

1:1:1 

84 

37 

Pa3AenSieMbie KOHTeKCTHO-3aBII1Clo1Mble nOIH1n1Klo1 

Pa3,1l;eJIneMbIe KOHTeKCTHO-38SHCHMbIe D OJIHTHRil rrOXO:tKH aa ROBTeKCTBO­

a8BHCHMbIe. O TJIHtIHe B TOM, tlTO O,ll;H8 H T8 jKe n OJUIT HK8 HCIIOJIb3yeTcfl 

,1l;JUI HeCKOJI bKIIX 06'beKTOB, RaR Ii: B C~'IyTIae pa3,1J;eJUIeM:&IX CT8TIltIeCKHX no­

JIHTHK. 

OmalJ,Ka RLS 

RLS - <:lTO CJIom.Ban TeXHOJIOrUJI. B3811MO,1l;eticTByrorn;a.n c pa3Hoo6pa3Hbl ­

MH :'JJIeMeHT8Mll apXI.fTeKTyphl Oracle. HeKoppeKTHoe n poeKTIIpOS8HHe 

I1JI H aerrpaSllJrhHoe rrpIlMeHeHHe nOJIh30S8TeJIRMII MomeT rrpilBeCTII K 803-

HIIRHOBeHIIIO OIIIw60K. Ie CqaCThlO, ,1l;JUI 60JIhIlIeii qaCTil OIIIH6oK RLS QJOP­

MilpyeT Ilo.n;po6HbIii {jJaiiJI TpaccHpOBKH (B KaTaJIOre . onpe.n:eJIeHHOM n apa­

MeTpoM I1HHD;I1aJIII3aUIIH 6a3bI .n:aHHbIx USCR_O l MP _D[3T). B STOM pa3.n:eJIe 

MbI noroBopilM 0 TOM. KaK OTCJIeJKIIBaTb onepaD;III1 RLS II pa3pewaTb OWII -

60"<lHbIe cHTyaD;HH. 

VlHTepnpeTal-ll'lS1 OWIII6oK 

'l..{a~e .n:pyrIlx BaM 6Y.n:eT BCTpetIaThCfl own6Ka ORA-28ll0: «Policy func­

tion or package has error» (on m6Ka IPYHKIIHIl nO~'IIITHKH IIJIll n 8Ke Ta). 

C KOTOPO:H: J1erKO CIIpasH Tbcfl. IIp06J1eM8 B TOM, tITO npH ROMIIHJ1flD;HH 

(llYHRUIIII rrOJIllTIIRII B03HllRJ18 O.n:HB I1JlH HeCRO~'IbKO OIlIII6oK . IIcrrp8sHB 

OWII6KII KOMnIlJIHD;I1I1 II 3aHOBO CKOMnIlJIIIpOBaB <PYHKD;I11O (I1JIll naKeT . 

co.n:epJKa~Hfi: .n:aHBYro <PYHRUHIO), BbI penmTe np06JIeMY. 

nepeXOA K TlllnaM nOlllllTIIIK, AOC"TynHbIM B Oracle 109 
IIp H n epexo.n:e c Oracle9i Ba O racle 109 fl peKOMeH.n:ylO .n:encTBoBaTb 

CJ1eAyroID;HM 06P830M: 

1. CH8tI8JI8 I1cn0J1b30B8Tb Tiin n o YMOJItI8HHIO (AIIH8MIItIeCRIlii). 

2. ITo 38sepIlIeBHH 06BOSJIeBilfl rrOilbI TaThCJI nepeC03.n:8Tb n0J111THKY 

RaK KOHTeKCTHO-3aBHCHMYIO H TID;aTeJ1bBO npOBepHTb pe3YJIbTaTbI 

A.'Ifl Bcex B03MOJKHbI X CD;eH8pHeB, tIT06bI H36eJK8Tb B03MOJKHbIX 

np06.'IeM, ROTopbIe MOJKeT IIOBJ1etIb KSilillpOB8HHe. 

3. H aKoHeu, npeo6pa30BaTb B CT8THtIeCKHe Te nOJIIITIIRII, .n:JIH ROTO­

pbIX STO B03MO)KHO, II TaK me TID;aTeJIbHO npOBepIlTb pe3YJIbTaTbI. 
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MorYT TaKme B03HHKHYTh omH6KH BO BpeMH BhlI10JIHeHHH, TaKHe K a K He ­

o6pa60TaHHoe IiCKJIID'<{eH He, HeCOOTBeTCTBHe TIiI10B ,!I;aHHhlX H JIH cHTya ­

D;HIi, Kor.n;a 06'heM Bhl6paHHhlX .n;aHHhIX 3 Ha,<{HTeJIhHO npeShlmaeT pa3Me p 

nepeMeaaOH, B KOTOPYID OHH shl6HpaIDTCfl. B 3TH X CJIy'<{aflX Orac le nopmf(­

,n;aeT o mH6KY ORA-28112: aeB03Momao BhlnOJIHHTh CPYHKUHIO nOJIHTHKH , 

H reHepHpyeT cpaiL'! TpaCCHpOSKH. O npe,n;eJIHTh npH TIHHy o m H6KH Momao, 

n pOaHa JIH3HpOBas cpa ii.l'l TpaCCHpOBKH, xpaHflIllHHcfl B KaTaJIore, 38,n; aH ­

HOM S napaMeTpe HHHUHaJIH3a D; IiH USER_DUMP _DEST. PaccMoTpHM <pparMeHT 

¢aii.l'l a TpaCCHpOBKH: 

Peliey ~ unct i o r execution e ~ rc r 

I eg on Lse r MflRTT tI 

Table/Vi e',.; HR EMP 

I'Clie)' nO rle I::MI'_lJ EI' I l'OLley 
Pe lley ·uncUar' RLSOlm ER AUTHO f1 IZED EM PS 

OHA- 014 22: exact tet cr ret urns T,o re t han r-ecuestec r U'T,be r- 0'" rows 

ORI\-0651? at "R I SO~!N fR" I\UT II OR 1 7IDJMPS"" line 14 

Of1A 0651 2 : at line 1 

BH,n;HO, '<{TO omH6Ka S03HHKJIa, Ko r.n;a nOJIh30SaTeJIh Martin SbII10JIHflJI 3a ­

npoc. <PYHKUHfl nOJIHTHKH shl6paJIa 60JIee O,n;HOll CTpOKH. llccne,n;osas 

CPYHKUHID nOJIHTIlKIl, o6aapY*IlsaeM TaKoH cpparMeHT: 

SELt CI dep t no 

HnD l _dep t no 
Ff1 0M h e erl p 

WI IrRF enarle = USER, 

IIoxome , '<{TO Cyrn;ecTByeT HeCKOJIhKO COTPY,!l;HIlKOB C HMeHeM Martin, no-

3TOMY Ii GhlJIO H3BJIe'<{eHO HeCKOJIhKO CTPOK , '<{TO npHBeJIO K B03HHKHOBe­

HIiID np06JIeMhl. PemeHHe COCTOIiT B 06paGoTKe omH6K H '<{epe3 IiCK)IID'<{eHIie 

HJIIi IiCI10JIh30BaHI1H ,!I;pyroro npe,!l;HKaTa ,!I;JIH nOJIy'<{eHHH H OMepa OT,!I;eJIa. 

EIlle O,!l;Ha omHGK8, ORA-28113: omHGK8 B npe,n;IlKaTe nOJIHTHRIl , B03aIl­

KaeT , ROr,!l;a CPYH KUHfl nOJIHTHKH aeKoppeKTHO CTPOHT npe,!l;JIO.>KeHHe n pe­

,n;HKaTa. KaK Ii B npe,!l;hl,n;yIJJ;eM CJIyqae, QlOpMIipyeTCJl ¢allJI TpaCCHpOBKIl. 

P aCCMOTpIlM TaKOH cpparMeHT: 

Er r-or in f o rmotion fo r ORA 2811 3: 
Lcg an Lse r MAHIHI 

Tabl e/Vie'll Hf1 EM P 
I'e I i ey narle 
Pelicy ~ u n ctio r 

RLS pred icote 

DEPTNO = 10 , 

[M1l_ 1) [ I'l PO I ICY 

RLSOWtJ ER AUTHO f1 IZED EMPS 

OHA 0090(: mlSSlng r iG ht pa ~ent hes i S 

Mhl SIi,!l;IlM, 'ITO q,YHKUIiH nOJIIlTIlKIi B03Bparn;aeT CJIe.n;YIDIIJ;Hii I1pe,!l;IlKaT : 

lJ El' l NO = 10 , 

SQL-3anpoc I10JIy'<{aeTCH CHHTaKCIi'<{eCKH HeKoppeKTHhlM, I103TOMY rrOJIIl ­

THKa He pa60TaeT H 3arrpoc rrOJIh30SaTeJIH Martin He BhlI10JIHHeTCH. CJIe,!l;Y-
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eT IicrrpaBIiTb :rroI'IlRY Q>YHf<Il;1l1i IIOJIllTHRH TaR, qTofihI B03Bparn;aeMhlH 
npe,ll;llKaT 6bIJI KoppeKTHOll CTpmwH. 

OnepaLV11'1 B npSlMOM pelKl'IMe 

ECJm: BbI IiCIlOJIh3yeTe orrepaUllll B rrpHMOM pem.HMe (direct-path opera­
tions), H8rrpIIMep IIp.HMYIO aarpy3Ky B SQL*Loader, IIPHMYIO BCTaBKY (Di­
rect Path Insert) C I1CIIOJIb30B8HlieM no,n;CK83IUI APP[ ND (INSERT / -+ AF PENO " / 
INTO ... ) HJIH rrpHMoH :nI:CIlOpT, TO nprr HCrrOJIb30B8HHIi Cpe,lJ;CTB RLS MoryT 

B03HllKHYTb Up06JIeMbl . 8TH onepaUllll MHHylOT ypoBeHb SQL, II03TOMY 

nOJUITIiKa RLS ,11;.11$1 TaKIiX Ta6JIIUl Be Bb13:bISaeTCfl, 11 TpefioB8S11fl Ge30rr8C­

BOCTII Be IIpOBepmOTCfl. ItaK peIIIIfTb STY npofiJIeMY? 

C 3KcnopTOM Bee npocTo. BOT '<ITO npOll30H,lI;eT rrprr rrpHMOM 3KcnopTe Ta6-
JI1fUbI EMP (DIRECT - Y), KOTopafl 3arn;Hrn;eH8 O,lJ;BOH nJIn B eCROJIbRIlMH IIOJm­

THRBMH RLS. 

About tc expo r-t specH ied ta bles vi a JJirec t Pa t h 
EX P- 0008C : OaLa in Lable "EM P" is proLec Leo. Using con ve nL i cna l moce 
rxp-or,079: Data in t able ·T Mp·· is prote ct ed. Conventional path may only 

be expo rt i rg par t ia l table 

8KcnopT npOBe,lJ;eB yCIIelllBo, HO RaK BH~nTe . HCnO.lIb30BaH Be npflMOH 

nyTb, RBI\. BaM XOTeJIOCb, a 06blllHbiU (conventional pa.th). TIPH BbIDOJIBe­

HUH orrepaUUI1 JKCrrOpT8 DOJIHTIIKH RLS npl'1MeHflIOTcn K Ta6JII1IJ;e: nOJIb­

aOSaTeJIb MO:iKeT SKCIlOPTHPOBHTb Be Bce CTPOKII, a TOJIbKO Te, ,lJ;OCTyil K KO ­

TopblM eMY p83pellieH . 

¥crreWHO BblnO.!JHeHHblH alwnopT .n:;UI Tfl6.JlHl.J;bI. :Ul.Il pnqeHHOll no­

.Jll1TIUWll RLS. MomeT Bbl 3BIlTb .JlOj£HOe BIIe~IaTJIeHHe 0 rrpOH;-IBe,neH­

HOM 3Kcn opTe Bcex CTpOK. He aa6bIBaHTe 0 TOM, l.J:TO 8KcnopTHpYIOT ­

t!$I TOJIbKO Te CTPOKli, Bw60PKI:I KOTOPbIX pn<::lpeWeHfl nO'(lba08IlTeJII<J. 

llorrblT8BilllilCb BbIIIOJIHHTb rrpHMyro aarpyaKy B TH6JIHUY , 3arn;Hrn;eHHyIO 

IlOJIHTIlROH RLS (HcnOJIb3YH SQL';'Loader llJIH Direct Path Insert), nOJIy­

"<IBM OlllB6KY. 

SOL> INSERT /*+ APPEND ./ 
2 INTO hr.EHP 
3 SELECT * 
4 FROH hr.emp , WHERE rownum < 2: 

FROM hr.emp 

Ennon at l i ne t1 
OR!\- ?R118 : policy precicate has e r'o r 

Co06rn;eHlle 06 olll1l6Re rOBopllT caMO 38 ce6a : OlllH6R8 B npeJJ;HRaTe. Pe­

llIHTh np06JIeMY MO:iKHO. BpeMeHHO OTMeHHB n OJIllTHRY ,lJ;JIR Ta6.T£1lD;bl EMP 
rlJIll ocyrn;ecTBHB 3RcnopT OT HMeHll nOJIb30B8TeJUI. o6Jla~aroIllero CHCTeM­

HOH npHBHJIerHeH EX EM PT ACC ESS FOLICY. 
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npOBepKa nepe3anlllCIII 3anpOCa 

IIpH OTJIa,n:Ke MOmeT B03HHKHYTh Heo6xo,n:HMOCTh npOBepHTh MO,n:HQmIl;H­
pOBaHHhIH rrOJIHTHKOH RLS onepaTOp SQL. Mhl Be,n:h He XOTHM ,n:eHCTBO­
BaTh Hayra,n: HJIH nOJIaraThCfl Ha y,n:a~ly. YBH,n:eTh H3MeaeaahlH onepaTOp 
MomHO npH nOMor::u;H rrpe,n:CT8BJleHHH CJIOBapH ,n:aHHhlX HJIH 3a,n:aB co6hlTHe. 

npeACTaBIleHlI1e CIlOBapH AaHHblX 

Momao HCDOJIh30BaTh npe,n:CTaBJIeHHe CJIOBapfl ,n:aaahlX V$VPO_POLICY . 
«. VPD . B a83BaaHH Dpe,n:CTaBJIeaHfl 03aaqaeT Virtual Private Database -
BHpTyaJIha8fl qaCTaafl6a3a ,n:8HBhlX (Ha3BaHHe, KOTopoe Haor,n:a HCnOJIh3Y­
lOT ,n:JIfl TeXHOJIorHH 6e30rraCHOCTH Ha ypOBHe CTpOK). STO rrpe,n:CT8BJIeHHe 
oTo6pamaeT Bce H3MeHeHH.fl 3arrpoca, BhlnOJIHeHHhle nOJIHTHKOii RLS. 

SOL> SELECT sql _text , predicate, policy, object _name 

2 FROM v$sqlarea , v$vpd_policy 

3 WHERE hash_value = sql_hash , / 

SOL_ l eXI I'HelH CAl e 

POLlCY 08J ECT t~ AM r: 

select ccunt( , ) fr crn ~Temp DEPTNO = 10 
EMP _D EPT_PO LI CY EMP 

CToJI6eIl; Sa l_TEXT co,n:epmHT TO~lHhlii TeKCT SQL-onepaTopa, Bhl,n:8HHoro 
nOJlh30B8TeJIeM, a cToJI6eIl; PREDICATE - npe,n:HK8T, C$OpMHpOB8HHhlH (PYHK­
UHeH rrOJIHTHKH H npHMeHeHHhlii K aanpocy. llcnoJIhaya ,n:8HHoe npe,o:cT8B­
JIeHHe, BhI MomeTe yBH,o:eTh nOJIhaOBaTeJlhCKHe onep8TophI H npHMeHeHHhle 
K HHM npe,n:HKaThl. 

Tpacc"pOBKa C06bIT.,,;; 

Momao TaKme 3a,n:aTh co6hlTHe BaYTpH ceaaca H npOaaaJIH3HpOBaTh cpaIJ:JI 
TpaccHpoBKH. I1pem,n:e ~{eM Bhln OJIHHTh 3anpoc, nOJIh30BaTeJIh Martin Bhl­
nOJIHfleT ,n:orrOJIHHTeJIhHylO KOMaa,n:y C03,n:aHHfl C06hlTHfl. 

SO L> ALTER SESSION SET EVENTS 
'10730 trace name context forever, level 12' : 

Sess i or a I t e ree. 

SOL> SELECT COUNT( .. ) FROM hr.emp: 

l10CJIe 3aBeprneHHH aarrpoca $aiiJI TpaccHpOBKH rrOHBHTca B K8TaJIore. 
YKaaaHHOM napaMeTpoM HHHIl;HaJIHaaUHH 6aahI ,n:aHHhlx USeR_DUMP _D[ ST, 
OH 6y,o:eT co,o:epmaTh cJIe,n:YIOr::u;He ,n:aHHhle: 

Legon l s€r­
la bie/Vie'll 
Peliey na rre 
Pelicy ~ unctio r 

MAHIItI 
IIH EM!' 
r MP IJ r PT_PO I ICY 
RLSO~~ t~ ER AUTHORIZED EMPS 
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RU view 
SELECT " EMP NO ", " ENAME ' , " JOB"' "MGW "HIfEDATE" "SAL", "CO~IM" " D:::PTUO" FROM 
" HR"" 'EMP" "FMP" WH ER[ (frPTNO =; 10) 

llcnoJIh3YH JII060H II3 rrpellJlO)KeHHhlX CIIoco6oB, Bhl CMO)KeTe yBH.n;eTh, K8-

KIlM oGpaaoM 6hIJIII nepeaannC8HbI a8rrpOChl IIOJIh30B8TeJIR . 

KaR II ~'1106a,H ,ll;pyraH MOIIJ;H8H TeXHOJIOrIUI. RLS 06JIa)1;aeT CBORM HaGopoM 

B03MO:lKHhlX npOfiJIeM II CJIOmHOCTeH:. B STOM pa3,ll;eJIe 6YAeT OIIIIC8HO B38I1 -

Mo,n;errCTBHe MemllY RLS II HeCKOJ[bRHMil APYI'HMII <PYHKUHHMH Or acle. 

CCblJLOltHOe ozpunuttenu.e qeJtocmnocmu. 

ECJIH ;:VUI Ta6JIII Uhl , HIl KOTOpyro H8,iIO./KeH8 IIO.JIIlTHR8 RLS. AeHcTByeT 
CChlJrOQHOe orpaHIFleHHe n;eJIOCTHOCTH, YRfl3hlB81Or:u;ee E8 pO,ll;HTeJIbCKYIO 

Ta6.lUl U Y. aa KOTOpylO T8K)Ke H8JIOmeaa IIOJIIITIfK8 RLS, TO o6pa6oTKa 

omH60K Oracle MomeT C03.n;aBaTb rrp06JIeMhI .n;.7HI 6e30rracH ocTH. IIpe.n;rro­

.1IomHM, '<ITO .n;JISl Ta6JIHUhI DEPT orrpe.n;eJIeHa nOJIHTHK8 RLS, pa3pernalO ­

r:u;aSl rrOJIb30BaTeJlIO BH.n;eTh .n;aHHhIe TOJIhKO 0 CBoeM oT.n;eJIe. B STOM CJIy ­

'<Iae aarrpoc «Bcex CTPOK » Ta6~'IHUhI DEPT BhIBe.n;eT Bcero O.n;Hy CTpOKy: 

SO I_> CONN martin/martin 
Connected 

SOL> SELECT * FROM hr.dept: 

DEI' 1 NO I)NAM ~ LOC 

10 flCCO UNTTtW Nrw YORK 

O.n;HaKO .n;J[Sl Ta6JlHU;hI EMF rrOJlHTilKa RLS He orrpe.n;eJIeHa, rr03TOMY 

rrOJIh30BaTeJIh MomeT CBo6o.n;HO BhI6HpaTh H3 Hee .n;aHHhIe. TaK '<ITO OH 

BrrOJIHe MO)KeT rrOJly'<lIlTh I1HqJOpMaUilIO 0 TOM , '<ITO OT.n;eJIOB cyr:u;eCTByeT 

HeCKOJIhKO. 

SO I-> SELECT DISTINCT deptno FROM hr. emp: 

D-PTNO 

10 
20 
30 

Ta6JIIIua [Mr HMeeT CChIJIO'<lHOe OrpaHH'<IeHHe UeJIOCTHOCTil ,ll;JIH cToJI6ua 

DEPTNO, KOTopoe CChIJIaeTCfl H a cToJI6eu DErTNO Ta6JIIIUhI DErT. 

IIO~'Ib30BaTeJIh M omeT BH.n;eTh rro.n;po6HhIe .n;aaHhIe T OJIhKO .n;.'I Sl oT.n;eJIa 

10, K KOTOPOMY OH rrpIlBa.n;JIemHT, npH STOM OR 3aaeT 0 cyr:u;eCTBOBaRHH 

.n;pyr Hx OT.n;eJIOB . IIpe.n;noJIo.>KHM Teneph, TITO OR IIOIIhIT8eTCSl H3MeHHTh 

Ta6JIHUY EMF, yCTaHoBHB HOMep oT.n;eJIa B 50 . 

SO L> UPDATE hr.emp 
2 SET deptno = 50 
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3 WHERE empno 7369; 
upda te h r er1p 

ERROR a t l ine 
OI-1 A C2 291 i nt eg rity cons t rai nt ( HH. I- K_ E: MI'_IH: I' I ) vi ol Gt ed 

parent key no t f ound 

O n m :6Ka YKB3hIBaeT Ha HapymeHHe orpBHHTleHHfl ueJIOCTHOCTH. II OHO 

/leHCTBHTeJIbHO HMeeT MeCTO. TaK KaK B Ta6:rIHn;e DE PT HeT cTpmm co 

3HaqeHHeM DEPTNO, paBHhlM 50 . Cpe/lCTBa Oracle BhlnOJIHHJIH CBOIO pa6o­

TY, HO B pe3YJIbTaTe nOJIb30BaTeJIb rrOJIy-q HJI 60JIbme 3HaHHH 0 Ta6.T£Hn;e 

DEFT, qeM STO rrO/lpa3YMeS8JIOCb rrOJIHTHROH 6eaorracHocTH. 

IIpH BeRoTophlX 06CTOflTeJIbCTBaX BhlflB~'IeBHe omcymcm6UJl /laBHblX 

MO.iKeT 6hlTb CTOJIh .iKe cephe3HhlM HapyrneHIIeM 6e30IIacHocTH, RaR 

H oTo6pam.eHIIe /laHHhlx, npucymcmflylOllJ,UX B T86JIHn;e . 

TUPUJlCUp06aliue 

IIpH cIIMMeTpIIqHOM TIIpa.iKIIpOBaHIIII (multi-master replication) cxe­

MaM rrOJIy-qaTeJIfl II pacIIpocTpaHHTeJIfl paaperneHO Bbl6I1paTb /laHHbIe 

1i3 Ta6JIIlU 6e3 OrpaBIiQeHIiH. CJIe/lOBaTeJIbBO, BaM IIpli/leTCflIiJIH 1i3Me­

HIITh <pYBKnIlIO rrOJIIfTIIRIf TaR, TJT06hl B03Bpam;aTb /lJIfl T8KIlX rrOJIb30-

B8TeJIeii rrpe/lIlKaT NUL L, I1JIIl IIpe/lOCT8BIITh liM CIIcTeMHyIO IIpIlBII~'Ie­

rHIO EX EMPT ACC ESS FOLICY. 

l\f amepUaJlU306alllible npeac maOJlenu.Jl 

I1PIl OIIpe/leJIeBIIII MaTepliaJIII30BaBHblx IIpe/lCTaB.'IeBIlH He06xo/lIlMO 

y6e/lIlThCfl B TOM, 'ITO B.'Ia/leJIen; cxeMhl M8TepHaJIIl30BaHBblx rrpe/lCT8B ­

JIeHIIii I1MeeT HeOrpaHIIqeHHhlH /lOCTyrr K 6a30BblM Ta6JIHn;8M. B npo­

TIIBHOM CJIYQ8e 38npoc, o rrpe/leJIHIOIII;I1ii M8TepIlaJIIIaOB8HHoe npe/l­

CTaB.'IeHHe, BepBeT TOJIhKO CTPOKH, Y/lOBJIeTBOpflIOm;lie IIpe/lIlKBTy, 'ITO 

HeBepHO. RaK II B CJlyq8e C TIIpa.iKIIpOBaHIleM, CJIe/lyeT I13MeHIITb Q1YHK ­

n;IlIO nOJIIITIiKIl TaK, qTOGhl B03Bp8rn:aTb /lJI.H TaKoro rrOJIh30BaTeJI.H rrpe ­

/lIlR8T NU L_ IiJIH n pe/lOCTaBHTh eMy CIICTeMHYIO npIlBH JIerIlIO EXEMPT AC­
CESS POLI CY. 

KOHTeKCTbl np11IJ10>KeHIIISI 

.u;o <Yroro MOMeHTa Bce paaroBophl 0 6e30rracHocTH Ba ypoBHe CTPOK Be~'IIICb 

B IIpe/lIIOJIO.iKeHIIII , TITO rrpe/lHKaT (TO eCTb YCJIOBHe, OrpaHIlqliB8IOm;ee /l0 -

cTyn K CTPOK8M Ta6JIIIn;bl) He H3MeH.HeTCH C MOMeHTa BXO/la rrOJlh30B8TeJIH 

B cHcTeMy. BBe/leM HOBoe Tpe6oB8HHe : nOJIb30BaTeJIII /lO.'Im.Hbl BH/leTb 38-

rrIlCIl 0 COTpY/lHIIKax B 38BIlCHMOCTH He OT <pIiKCIlPOB8HHhlX HOMepOB OT/le ­

JIOB, 8 OT CIIIICKfI rrpHBII~'IerHii, crren;Ha~'IbHO rrO/l/lepm.HB8eMblX /lJIH STIIX 

n;eJleii . Ta6JIHUa EMP _ACCESS xpaHIIT CBe/leHIIH 0 TOM, KaKOMY nOJIb30B8Te­

JIIO R8R8.H I1H<P0PM8UII.H 0 COTPY/lHIIK8X /locTynH8. 

SOl > DESC emp_access 
tJame Nu ll? Tvpe 
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VARClIAR2(30) 

NUMBER 

IIycTE" HanpHMep, ,n;8BHbIe 6Y,lI;YT T8KHMIi: 

U S ER NAr~ E OEPTNO 

H.AHTlN 10 
MflRTT N '0 
KI NG 20 
KTNG 10 
KI~lG 30 
KTNG 40 

IIOJIh30s8TeJIh Martin MomeT BHAeTh /l8HHwe 06 OT)J;eJI8X 10 Ii 20, a IIOJIh30-

BfJTeJIh King - 10, 20, 3D II 40. ECJUI HMeHII nOJIh30S8TeJU( B Ta6JIIIIW BeT, 

eMy He ,n;OJDKHhI 6hlTh BH,ll;Hhl HHKflKHe a8IIllCH. ITo HOShIM Tpe60saHIUIM 

IlOJlh30S8TeJIhCKHe n pHBlvrerHH MoryT MeH,HTbCH ,ll;IlHflMIIQeCKIl IIOCpel1:CT ­

BOM 06HOBJIeHHH Ta6JIIiD;bI [ MP _ACC[SS. HOBbIe rrpHBHJIermi ,ll;OJDRHbI BCTY­

DaTh 8 CllJIY cpaay, He Tpe6YH BbIXO,ll;8 IIOJIb30S8TeJIH H3 CHCTeMbl II era no­

STOPHDii pernCTpaU;111L 

HOBbIe Tpe6oS8HHfl He n03BOJIflIOT nO .. 'IaraTbCfl aa TpIirrep LOGON apH YCT8-

HOSKe 3Ha~leHIIH. IiCIIOJIb3yeMbIx <PYHKuIIen: nomUIIKII • 

.D;JUI COOTBeTCTBIIH HOBhIM YCJIOBIIHM MomHO 6hIJIO 6hI C03,n;aTh n aKeT, n epe­

MeHHaH KOToporo 6y,n;eT Xp8HHTh npe,n;HK8T, a rrOJIh30B8TeJIH CH86,n;IlTh PL/ 
SQL-rrporpaMMoH, KOTopaH rrpHCBallBaeT 3Ha'qeHHe STOH rrepeMeHHoH . 

<PYHKUHH rrOJIllTIlKH Tor,n;a MorJIa 6hI llcnOJIh30BaTh 3Ha'qeHHe, KsmllpOB8H­

Hoe B rraKeTe • .D;onYCTHM JIH T8KOH no,!l;XO,!l;? ,UaBaHTe paCCMOTpllM Bce BHll­

M8TeJIhHO. ECJIH nOJIh30B8TeJIh MomeT 113MeHHTh 3H8'qeHHe nepeMeHHOH: na­

KeTa, 'qTO nOMemaeT eMY rrpHcBoliTh ell 3Ha'qeBlle BhlCOKoro ypOBBfl ,!l;OCTY­

rra, RaK ,n;JIfl nOJIh30BaTeJIfl King? Martin MO)KeT BOtiTIl B CIfCTeMY, 3a,n;aTh 

3Ha'qeHlle nepeMeHHoti, o6ecrreTJIlB8rorn;ee eMY ,n;OCTyn K CBe,!l;eHllflM no BceM 

OT,!l;eJI8M, II ocy:r.n:eCTBHTh BbI60PKY Bcex a8nHceH T86JIHI:t;bI. lIcTle3JI8 KOB­

<pH,n;eBUHa~'IbHOCTh, TITO HenpHeMJIeMO. Be,!l;h HMeHHO 'qTo6bI ::mrn;IlTIlThCH OT 

nO,!l;06HhIX ,!l;errCTBllH nOJIh30B8TeJIH, Mhl 06hl'qHO nOMern;aeM KO,n; YCT8HOBKil 

3Ha'qeHllH , HcrrOJIh3yeMhlx <PYHKUlleH nOJIHTHKH, B TpHrrep LO GO N. 

B03MO)KHOCTh ,!l;HHaMll'qeCKoro 113MeHeHllH rrOJIh30BaTeJIeM 3H8'qeHllH rre­

peMeHHorr llaKeTa Tpe6yeT OT H8C nepecMoTpa cTp8TerHH. He06xo,!l;HMO 3a­

,!l;8BaTh rJI068JIhHYro nepeMeHHYK> K8KllM-TO 6e30n8cHhIM crroc060M, He ,!l;0-

nycKarorn;IfM BeaBTopll30BaBBor o 113MeBeBIffi. K c'qacThro, Oracle npe,!l;oc­

TaB~'IfleT HaM TaKYro B03MmKHOCTh: c.'Ie,n;yeT IfCnOJIh30BaTh KOHmeKcmbl 

npUJlOJlrf?ltuJl. KOBTeKCT npllJIO)KeBHfl flBJIfleTCfl 8H8JIorOM rJI06aJIhHOrr ne­

peMeHHorr II8KeT8: 6Y,!l;Y'qH e,n;IlHO)K,!l;hl aa,n;8HHhlM, OH ,!l;OCTyneH H8 IIPOTH­

.iKeHIfIf Bcero ceaHC8 II MO)KeT 6bITh 3a,!l;aB nOBTopBO. 

KOHTeRCT npllJIOmeHHH TaK.iKe HarrOMHHaeT CTpyKTypy .H3hIKa C (struct) 
HJIH 3anilCh H3hIKa PL/ SQL. DB COCTOIlT 11 3 nOCJIe,!l;OB8TeJIhHOCTH aTpll6y­

TOB, Kaac,!l;hIH: 113 KOTOPhIX rrpe,!l;CTaBJIHeT co60rr rrapy HMH- 3BaQeHlle. O,!l;-
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HaKO, B OTJIIIQIie OT CBOIiX aHaJIOrOB B C Ii PL/ SQL, aTpIl6YThl He I1MeHYIOT­

CH rrpIi C03AaHIiIi ROHTeRCTa. OHIi rrOJIy'<{alOT IiMeHR II 3HaQeHIiH B rrpo:o;ec­

ce BblrrOJIHeHIIH. ROHTeRCTbl rrpIiJIO:>KeBIiH XPRHHTCH B [,JI06aJIbHOH o6JIac ­

TH rrpo:o;ecca (Process Global Area - PGA). 

MexaB 1I3M 3a,n;aHIIfl ROBTeKcTa rrpIIJIOmeBIIfl ,ll;eJIaeT ero I1CrrO~'Ib30BaHlIe 

60JIee Ba,n;emHblM, '<{eM nplIMeHeHIIe rrepeMeHHOH naKeTa. 113MeHlITb 3Ha­

qeHIie KOHTeKCT8 npIlJIOmeHIiH MO:>KBO TOJIbKO Bbl30BOM CneUIIaJIbBOH 

nporp8MMhl PL/ SQL. P83pemaa Ii3MeHeHIIe KOHTeKCTa npmIO:>KeHIIH 

TOJIbKO crre:O;1I8JIbHOll rrpOn;e,ll;ype, Bbl MomeTe o6eCneQlITb 6e30rr8cHocTb, 

Heooxo,n;lIMYIO ,ll;JIH pe8JI1I3a:O;lIlI rrOJIlITIIK, 3H8'<{eHIIH KOTOPhlX ,ll;lIHaMII'<{e­

CKII MeHHIOTCH B TeQeHIIe o,n;Horo ceaHca. 

npoCToliI npl1Mep 

llcnoJIb3yeM KOMaHAY CREATE CONTEXT ,ll;JIH onpe,n;eJIeHIIH HOBoro KOHTeKCTa 

DCPT_CTX . JIlOooii nOJlb30BaTe~'Ib, o6.1Ja,n;alOIl\Iill cIIcTeMHoll rrpIiBIiJIerIieH 

CREATE ANY CONTEXT Ii npIlBIIJIerIiell EXECUTE ,n;~'IH naKeTa DBMS_S ESSION , MomeT 

c03,n;aB8Tb II HacTpaIiB8Tb KOHTeRCTbl. 

SOL> CREATE CONTEXT depCctx USI NG set_dept_ct x; 
Ccntext cr-eateo. 

06p8TIiTe BHIIMaHIIe H8 rrpe,ll;JIOmeHIie US ING set_dept_c tx . OHO yK83hlB8eT 

H8 TO, qTO aTJHIOYT KOHTeKCT8 dept_ct x Monee'!' 3a.n;aB8T:bCR H~'1H H3MeHRT:b­

CH TOJIbKO Qepe3 Bbl30B npo:o;eAypbl set_de;J t _ct x . 

TIoRa Mbl ew;e He 38A8JIII HIiK8RIiX aTpIi6YTOB ROHTeRCT8, 8 TOJIbRO onpeAe ­

JIIIJIII ero B ueJIOM (lIMn II Ha,n;emHblH MexaBH3M ero H3MeBeHHfl). Tenepb 

C03,n;a,n;I1M npo:o;e,n;ypy. BHYTPH B ee Mbl 6Y,ll;eM rrpHCBaHBaTb 3BalJeHIIn aT­

pH6YT8M KOHTeKCT8 npIl nOMOrn;H QJYHK:O;HH SET_CONTEXT BCTpoeBHor o rra­

ReT8 DBMS_S ESSION: 

CREAT E PR OCEDU RE se t_cept_ct x 
p a ttr ItJ 'h\RCHAR2. P va l IN VARCHAR2) 

IS 
BEGIN 

DllMS_S[SSTDN. se t _context (. DEPT_CTX , p_at t r, p_ va 1 ) , 
EtJD : 

Terrepb, eCJIH Mbl ern;e Baxo,n;HMcfl B TOM me ceaBce, KOTOPOMY n pHHa,n;JIe­

:>KHT ,n;aBHan npoue,n;ypa, MomHO Bbl3BaTb ee BanpflMYIO ,n;JIn YCTaHOBKH aT­

pH6YTa DEPTNO B 3BaQeHlIe 10 C~'Ie,n;YIOI1lIlM oopa30M: 

SOL> EXEC set_dept_ctx ( . DEPTNO ' , ., 0') 
PL/SOl procedu-e successrully cc npl eted . 

,l.l;JIfl rrOJIyqeHIIfl TeRYIl\erO 3BaTleBIIn aTpH6YTR Bbl3blBaeM Q1YHK:O;HIO 

SYS_CONTEXT, KOTopafl npIlHHM8eT ,ll;Ba rrapaMeTpa : HMn KOHTeKCT8 II I1Mfl 

8TPH6YT8, HarrpIlMep: 

SOL> DECLARE 
2 l_ret VARCHAR2 (20); 
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:1 BEGIN 
4 i_ret : = SYS_CONTEXT (. DEPT _CTX', . DEPIND'); 

5 DBHS_DUT PUT.put_line ( 'Value of DEPTND = . I I i_ret); 
;) END; 

/ 

Valu e o ~ O::rTtIO :: 10 

B03MO:IKHO, Bbl rrOMHllTe, "<ITO CPYHKIUUI SYS_CONTEXT YJKe IICrrOJIb30B8JI8Cb 

B aTOll rJI8Be ,D;JIfl IIOJIYlIeHllSi IP-a.n;peca Ii HMeHH TepMllBan8 KJIlieBTa. 

5e30naCHOCTb KOHTeKCTOB npIIIIlO>KeHIIISI 

IIpo:o;e.n;ypa set_dept _ct x $8KTllQeCKIl HHK8nCYJIIIpyeT BW30B (PYHKIUIll 
SET_CONTEXT C onpe,n;eJIeBHbIMH napaMeTpaMII. IIoYleMY 6b! He BbI3bIB8Th 
BCTpoeHHyIO fPYHKUHIO H8npJIMYro? ,lJ;aBaiiTe nOCMOTpHM, "<ITO rrpOIl30H,1l;eT , 

eCJUI IIOJlb30B8TeJIb Bhl30BeT TOT me C8MhlH <llparMeHT 1<0,,1;1) AJIfl yCT8HOBKil 

3Ha-qeHIUI 8TpwfiYTa DEPTNO B ' 0. 

SOl > BEGIN 
2 DBMS_SESSION . set30ntext (' DEPT _eTX ' , . DEPTNQ', 10); 
3 END; 

4 / 
begin 

ERRO H at line 1 
On ,ll,-01031 : insL r r icie r' l p r i vi leges 
onA-06512. at "SYS DBt~S_S=SSIOW' l i r e 82 
OR!\-0651? at li ne? 

OGpaTilTe BHH M8HHe aB coofiru;eHile 06 orrmG:n:e : ~ORA-OI 03 1: insufficient 
privileges>} (He.n;ocT8TOQaO npHBIIJlerIlH). DBO MomeT nprrseCTil B a8Mern8-
TeJIhCTBO, TaR R8K IIOJIb30S8TeJIb K8R paa o6JtuiJaem Heofixo)J;HMOH rrpIIBII­

JIerHeii EXECUTE aB IIRReT DGMS_SCSS I ON (6ea :noH npIIBHJlenlH He Y)l;8-

JIoel> 6b! CKOMIImmpOS8Tb seCdepc ctx). 

He,1l;OCT8TOTIBOCTb IIpIlBII~'IerllH OTHOCIITCfl He K I1CIIOJIb30S8HIlIO DB ~1S_ SESSI ­

ON, a K IIOIIhlTRe 3a.n;amUI 3H8TleHIUl ROHTeRCT8 BHe npoo;e,a;yphl set_dept _ctx . 

RaR BH,ll;HTe, Oracle (',D;OSepJleT» 38,l1;8HHe 3BaqeH HH ROHTeKCT8 np" JIo:me­

BIUI TOJIbKO npoue.n;ype seCdepcctx. B Oracle rrpoue.n;ypa, KOTopafl YKa3a­
Ha B npe,Il)IOJKeHHH USI NG onepaTopa CR[AT[ CO NT[XT, H83hlBaeTCH iJo6epeH­
HOU (trusted ). 

BhlnOJIHHTh ,ll;OBepeHHyro rrpou;e,ll;ypy MoryT TOJIblW CJIe,ll;YIOIl\He cxeMhl : 

• CxeMa, KOTOPOH npHBa,ll;~'Iejl(HT ,ll;aBHafl n poueAypa. 

• Jl:Eo6aH cxeM8, KOTOPOH: Bhl.n;aH8 rrpHBHJIerH5I [ X[CUT[ .n;JIH .n;8HHOH: .n;OBe­
peHHOH: npou;e.n;yphl. 

TaKHM ofipa30M, afmypaTHoe pacnpe.n;eJIeBile n pHBIIJIenlH EXECUTE MOJKeT 
06ecn etIHTb n OJIHhlH: KOBTPOJIh BaA 3a.n;aHIleM 3HatIeBIIH .n;aHBoro KOBTeKCTa. 
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.!I.oBepeHHa.JI rrpou;e.n;ypa .n;OJDKHB OhITh YK8a8H8 B MOMeHT coa,n;aHHfI 

KOHTeKCT8 rrpHJlo:m:eHHfl. TOJIbKO ,1l;OBepeHHBSl npou;e.o;ypa CMo:m:eT 

YCTtlHHs.:urBHTb <3HWleHJUllWHTelWTfl . 

KOHTeKCTbl KaK npeAI1KaTbl RLS 

Mbl Y3H8JUI 0 TOM, '<ITO ,ll;JIJI 38,ll;8H1HI 3H8'<1eHHH KOBTeKCTa ,!J;OJDKH8 HCrrOJIb-

30S8TbCfl npOue,1l;ypa, a 3TO aH8JIOrIJ'tIHO IICnOJIb30S8BHIO rJI06aJIbHOH nepe­

MeHROR a8ReT8. Y sac MO)KeT B03HHKBYTb Bonpoe 0 paaYMBOCTIl TaKora 

DO,il;XO,1J;a: Be C03,a;aeM .7IH Mbl ,11;OnO.7IHHTeJIbBbIe CJIOmBOCTH. HfftlerO onpeAe­

JIeHBoro rrpH 3TOM He Ao6HsanCb. 

HeT. ,llosepeHHaH npoueAypa - aTO e,ll;HHCTBeHHoe cpe.n:CTBO aa,ll;8HHH 388-
-qeHHH 8TpH6YTa KOHTe:KCTa, H IIOTOMY ee MamBO aCIIOJIb30S8Tb AJUI KOH­

TpOJ1H BblIIOJIHeHII.H. BHYTPh ,ll;OSepeHHoll npOo;e,ll;yphl MOjKHO IlOMeCTHTb 

JIlo6hle npoBepKII KoppeKTHocTH rrpllCBOeHI1R 3HaqeHlIfl rrepeMeHHoii. 

MOlliBo ,n;a:!Ke rrO.1IBOCTbIO yCTpaHIITb rrepe,n;aqy napaMeTpoB II YCTaBaBJIII­

BaTb 3H8qeHllfl 1I3 npe,!l;orrpe,n;eJIeBHbIX 3Ha"<leHllH, 6e3 BBo,n;a (ll COOTBeTCT­

BeHHO B03,n;eiicTBHH) co CTOPOHbI IIOJIb30BaTeJIH . HaIIplIMep. B03BpaIIl;8f1Cb 

K Tpe6oBaBI1HM no ynpaBJIeHHIO ,n;ocTynoM K ,n;aHBbIM 0 cOTpy,n;HHKax, CIIH­

COR BOMepOB OT,n;eJIOB ,n;JIfl IIepe,n;a"<ln: B KOHTeRCT npllJImKeHIffl MO:!KBO IIO­

JIyTtaTb H3 Ta6mlllbl EM P _ACCESS, a Be OT IIOJIb30B8TeJIfl. 

By,n:eM HcnOJIb30BaTb ROBTeRCT npllJIOmeHlla BByTpll caMofr QlYBRUHH no­

JHITHKll. H a"<lBeM C ll3MeHeHHR lPYBKUlill nOJIIITllKIf. 

1 CR[ /lT r OR RrPIIIC[ FUNCTION au tno ~ i 7ed ernps ( 
2 p_scnema_name I N VAHC HAIl2, 
3 p_Obj ect _name I~J VAHCHAH2 
4 

5 nETURN VARCHAR2 
5 1 S 
7 ~UM BE R' 

8 l_ re t u~n_va l VAHCHAH2 (2000), 

9 BCG I N 

lD I F ( p_sctlema_r al'le = US En ) 
11 TH =N 

1 reLu rn val 
[.LSI:: 

NULL: 12 
13 

14 

15 

I_ ret u rn_ va I , - SYS CONTIXI 
END I F: 

15 
17 RETURN 1 r-eturn val: 
18 I:N!) : 

Dr i'l ClX' 'IJ IY INO LIS-I ) , 

CDYHKUIIH IIOJIllTllKII O:!Kll,!l;aeT IIepe,!l;a"<lll HOMepoB oTJJ;eJIOB OT RTplI6YTa 

OCPTNO_LI ST KOBTeKCTa OCPT_CTX (CTpOK8 14). ,ll;Jlfl38,ll;8BIIH noro 3Ba"<leHHH 

Beo6xo,!l;HMO H3MeHHTh ,!l;OBepeBBYIO npOlle,ll;YPY KOBTeKCTa: 

cnEATE on REPLACE pnOCEDJfl E set_dep t _ct x 
IS 
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I _st r VAHCIlAH? (:l27fl7) , 
1 ret Vt\RCIlAR? (32757) , 

BEGIN 
FOR deptrec IN (SELECT deptnc 

F- HOM emp_access 
WHERE USe r na M€ = USER) 

LOOI' 
1 st r 

END LOOP: 
st r I I deptrec dept r c I I 

IF I_str IS NULL 
I IH:N 

-- He r A8 HH::lX 0 Aoc 'rYIl€ , HW-I e 0 He tll>5C J]. 1-1 '1 , 

1 re t '1 =? 

ELSE 
1 ret ' D[PTNO TN (' I I RTR TM (1 s t r ') I I ')' 
DBMS_SESSION set context l ' DEPT_CTX ' ' DEPTND_LIST ' , I _ret) , 

t N1J H: 

EN D: 

,n;8B8HTe rrpoTecTHpyeM <PYHK D;lUO. CHaTIa .II8 IIO.II b 30B8TeJIb M8rtin BXO,ll;llT 

B cHcTeMy H BbIqHC~'IfleT KO~'IHqeCTBO COTPYIlHllKOB. JIepell BbIllaqerr 38npo­

C8 eMy Heo6xollHMO a81l8Tb KOHTe KCT. 

SGL> EXEC rlsowner, set_dept_ct x 
PL/SQL procedu ' e successfully cC Mpleted , 

SQL> SELECT sys_context C'O EPT_CTX' , 'OE PTNO_LIST') FROM dual: 

SYS_CONTEXT( 'DEPT _CTX' 'O:::PTUO_LIST ') 

DEPTNO It~ (20 , 10) 

SQL> SELECT DISTINCT deptno FROM hr , emp: 

DEPTtW 

10 
20 

Martin BllllHT TOJIh RO 1l8HHbIe COTPYIlHHKOB OTlleJIOB i O H 20 , RBK II npellY­

cMoTpeHo Ta6~'IHu:eH EMP _ACCESS . 

JIpeilnOJIOmllM Teneph , 'ITO rrpa Ba 1l0CTyna Martin ll3MeHe HhI : Teneph eMY 

6YIlYT 1l0cTynHhI 38rr llCll 06 OTlleJIe 30, IlJIH qero BhIIIOJIHeHhl COOTBeTCT­

BYIDIIJ;He ll3MeHeHllH B Ta6JIHD;e [ MP _ACC[SS: 

SOL> DELETE emp_access WHERE username " ' MARTIN' : 
2 rows deleted 

SOL> I NSERT I NTO emp_access va lues ('HARTIN ' , 30): 
1 row crea t ed, 

SGL> COHHIT : 
CcmmH ccmp lete 
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Kor,ll;a Martin nonhITaeTC.H ShIIlOJIHIiTh TOT me 3anpoc, qTO H paBhrne, OB 

nOJlyqIiT ,lI;pyrIie peayJIhTaThI. CHaqaJIa ShInOJIHHeTCH xpaBHMaH npOIJ;e,ll;y­

pa, aa,ll;alOll..(aH aTpIi6YT KOHTeKCTa. 

SOL> EXEC rlsowner.set_dept_ctx 
PL/SO L procedure successfully cc npl eled . 

SOL> SELECT sys_context ('DEPT_CTX' , 'DEPTNO_LIST') FROM dual; 

SYS_CO~HEXT ( . DEPT _CTX' . D::PTUO_LIST' ) 

lH:. I' 1 NO Jt~ (30) 

SOl > SELECT DISTINCT deptno FROM hr.emp ; 

rJrpTtW 

30 

llaMeHeHHfl sCTyrralOT S CIiJIy aSTOMaTH"<IeCRH. RaK SIi,1J;HTe, Martin He 

YKa3hIsaeT, RaKHe OT,lI;eJIhI eMy paaperneHO SH,lI;eTh, a rrpOCTO ShI3hIsaeT 

xpaHHMylO npor::r;e,n;ypy set_de pt _ctx , ROTopaH aSTOMaTH"<IeCKIi aa,ll;aeT aT­

pIi6YThI K.OHTeKCTa. ilOJIhaOSaTeJIh He MomeT caMOCTOHTe~'!hHO aa,1J;aTh aT­

pIi6YThI KOHTeKCTa, qTO ,lI;eJIaeT ,lI;aBHhIH MeTO,ll; 60JIee Ba,ll;eacHhIM, qeM HC­

nOJIhaOSaHIie rJI06aJIbBOa nepeMeBHOH: naReTa (KOTOPYIO Martin Mor 6hI 

HanpHMylO YCTaHOBIiTb B JIIOGoe 3HaqeHHe). 

"lITO 6y,o:eT, eCJIIi Martin He BhIIlOJIHIiT npOIJ;emrpy set _dept_c t x nepe,ll; BhI ­

,o:aqea aanpoca SClCCT? Ha MOMeBT ShIIlOJIHeHIi.H aanpoca aTpH6YT DCPT­
NO_LI ST KOHTeKCTa IIpIiJIOmeH IiH DEPT _CTX 6y,n;eT co,n;ep)KaTh 3Ha"<leHHe NU ll , 
CJIe,n;osaTeJIhHO, rrpe,n;HK8T nOJIHTHKH He 6Y,1J;eT SKJIIO"<IaTh S ce6fl HH o,n;Hor o 

HOMepa oT,n;eJI8. B peaY,,'!hTaTe Martin He CMO)KeT SH,n;eTh ,1J;aHHhIe HH 06 o,n;­

HOM COTpy,n;HHKe. 

,1l;as8HTe SHHM8TeJIhHO rrpOaH8JIH3HpyeM cHTyaUHIO. Mb! C03,n;8,,'!H npe,n;H­

KaT nO,,'!HTHKH (IlPyrHMIi CJIOSaMIi. YCJIOSHe WHERE), KOTOPhIii ,1J;OJImeH npH­

MeH.fIThCfl R nOJIh30S8TeJIhCKOMY a8npocy. MhI pernrrJIH , TITO 6YlleM CH8"<18-

JI8 a81l8saTh aTpH6YT KOHTeRCT8 nprrJIOmeHHH, a QJYHRUIiH nO,,'!HTHKH 6y­

,o:eT 06pall..(aThCH R aTprr6YTY KOHTeKCTa, a He R Ta6JIIiIJ;e EMP _ACC ESS . Mom­

BO 6hIJIO 6hI c,o:eJI8Th Ii TaR, qTo6hI QJYBKUHH nOJIHTIiK.H o6pall..(aJIaCh 

BanpHMylO K Ta6JIHr::r;e CMP _ACC [ SS Ii coa,o:asaJIa npellHKaT: STO 3Ha"<lHTeJIhBO 

ynpoCTIiJIO 6hI H8IIHcaHHe q,YBKUHH nOJIIiTHKH. B nOM CJIy"<lae nOJIb30Sa­

TeJIIO He npHnIJIOCh 6b! BhInOJIH flTh q,YHKUHIO nOJIHTRKH npH K8mllOM BXO­

Ile S cIicTeMY. 

GIlB8KO q,YHKIJ;Hfl nOJlHTllKll, oCyll..(eCTBJIHID~afl s hI60pK Y H3 ROBTeKCTa 

npHJIO)KeBH.fl, 8 He B8n p.flMyro H3 T86JIHIJ;hI. HMeeT CSOH n peHMYll..(eCT B8. 

,1l;as8HTe cpaSHHM IlSB nOIlXO,1J;a, HcrrOJlhaYfl n ceSIlOKOIl IlJIfl npe1lCT8SJIe­

HHfl6aaosoii .1l0rHRH. 

CB8"<1a.lla nOMeCTilM Bce Heo6xOililMhIe ,n;eHCTBHH S <PYHKr::r;I11O nOJlIlTIiKli: 

oCyll..(eCTBJIHeM ShI60PKY li3 Ta6J1liIJ;hI [MF _ACC [ SS Ii B03Bpall..(aeM CTPOKY 

npellliRaTa. 
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1 llo n Y'HlT t> VlM~ n0J1 b30R3T€,l 51 

2 UViK[ 
3 8lj6PG Tb 113 Ta6mll.lbl EMP _ACC ESS "lO i~ep:) CT;1€;lQ8, 

4 KOT OP bI € )lCCT yO IIJ ,0.11>1 n 311 10 0 101 't€ IH1 nOJllJ301>3T€ 1H1 

J CO CT(15 ~Tb cn VCOK HOM6pOB on.enoB 
5 KOHe Ll 1.l l1 KJl3 

7 Bep HYT b enl-100K B K3yeCTS€ npe;U1 KaTa 

TenepI:. C~eJIaeM TO)l(e C8Moe B npOue,ll;ype seCdeJcctx : 

1 nO,W'H1TJ 11 1'01 9 nQJlb30BaT€,l51 

2 UViKr 
3 8b1 6PGTb 113 Ta6mH.lbl EM I)_ACC ES S "lO i~epa CT,J.€,1QB 

4 KO"IOP bI € n CcrYl l lu .JIlH n a 11 100 l1'te lH1 I IOJl b30 H3 1€ n51 

J CocTa 5 ~ T b c nVCOK HOM6pOB OT~eJlOB 

5 KO Hell 1(I1KJl3 

7 YCTaHCBI1Tb 3TPl16YT DEPTtlO_LI ST B 3H,H€ HV,e nCJl Y'I€ H'io r Q o r Vle Ka 

TOr,1l;8 B <PYHKII;HH DOJIHTHRH 6Y,lI;eT BbIIIOJIHJITbCfl TOJIbRO cJIe,1l;yrorn;ee: 

Hal1H1 JTp l16YT ,;OHT€ KCTJ DEPTtW_LIST 
2 Bep HYTb e ro B r3Y €CT B€ npeDI1K3 T3 r CJl I1TI1 KV 

06paTilTe BHIIMaHIIe Ha pa3)UITlIlfl )1;BYX nO)1;xO)J;oB. IIocJle BXO,ll;8 nOJIb30Ba ­

TeJlfl B cIIcTeMY ero IIMfl B TeqeHIIe ce8Hca He I13MeHfleTCfl. IIosTOMY <PYHR­

O; I1a set_dept _ct x MO}KeT 6hlTb BhlIIOJIHeHa e,n;IIHO}K,l1;hl - n pIl Ha"'laJIe ceaH­

ca, .n;JIH 3a.n;aHIIH aTpH6YTa K.OHTeRCTa. lPYHRUHH IIOJIHTIIRII, C03,il;aHHaH BO­

Rpyr SToro aTpIl6YT8 ROHTeRCTa, TeM C8MhlM II36eraeT 06par:o;eHIIH R 6830-

BOH T86JIHUe EMP _ACCESS II IIO~'1ar8eTCR I1CKJIIO"'IIITeJIbHO Ha naMRTb ceaHC8. 

ECJIII IICIIOJIb30BaTb TY BepcHIO CPYBRUIIM n OJIMTMRM, KOTopafl ocyr:o;ecTB­

JIHeT BbI60PRY I13 T86JIIIUbI, TO onepaTop8M SQL, 38IIYCR8IOr:o;IIM q,YHRU HIO 

DOJIIITHRII, npH.n;eTCfl,n;eJI8Tb rop83,n;0 60JIbme pa6oThl. To eCTb n OJIHTHRH, 

ROTophl e o6p8maIOTcfl KO BceM B eo6xo.n;HMhlM )1;aBBhlM "'Iepe3 KoaTeKCThl 

npIlJImKeHIIfl, MorYT 3Ba"'lHTe .. '1bHO yJIY"'ImMTb npOIl3Bo.n;HTeJIbaOCTb OIIepa­

TOpOB SQL, Ha ROTophle BaJIO}KeHhl IIOJIIITIIKH RLS. 

B Oracl e 109 HCIIOJIb30BaHIIe KOHTeRCTOB HMeeT .n;OIIOJIHIITeJIbHOe npeIlMy­

r:o;eCTBO . Bhl MomeTe OIIpe,il;eJIIITb IIOJIIITHKY KaK KOHTeKCTHO-38BIICIIMYIO 

(CM. p83.n;eJI «RLS B Orac l e 109»), - STO 03Ha"'laeT, "'ITO q,YHKUIIH nOJIIITHKII 

6y.n;eT BhlnOJIHHTbCH TOJIbKO npIlll3MeHeHIIII KOHTeRCT8. ,UJIH H8mero rrpll ­

Mepa, B TaKOM CJIY"'Iae, QJYBKUIIfl DOJIIITilKIf 6y,n;eT BhlDOJIHeHa Bcero O)1;IIH 

pa3 ( K o r.n;a n OJIb30BaTe .. '1b BXO.n;I1T B CIfCTeMY II 3a,ll;aeT R OBTe KCT), IIoaTOMY 

n OJIIITIIRa 6Y)1;eT IIpIfMeBflTbCfl OTleHb 6hlCTpo. IIpH H3MeaeaIlil YCJIOBIIH 

n pe)1;oCT8BJIeHilfl ,n;OCTyna IIOJIb30BaTeJIb nOBTopHO BhlIIOJIHfleT IIpOn;e)1;Ypy 

set_dept _c t x, KOTopafl IIOBTOpBO BhlIIOJIHIIT <pY HKn;IIIO nOJIIITilKII . 

IIIAeHnlljlVlKa1l11lS1 nOIlb30BaTeIleiil, He 3aperVlCTpVlpOBaHHbiX 

B 6a3e AaHHblX 

KOHTeRCThl n pIIJIoaceHila MorYT I1CIIOJIb30B8Tbca .n;8JIeKO 3a n pe,il;eJI8MII 

Tex c IITyan;IIH, ROTophle 6hlJIII H8MII paCCMOTpeHhl . OCHOBHoe IIpe.n;Ha3Ha-
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"<IeRile KOHTeRCTOB npHJIO,iKeHIUI 8 TOM, QTOGhI pa3JUI"<IaTb IIOJIh30B8TeJIeii, 

KOTOPbIX aea03MO.iKHO H,lJ;eHTI'Iq:m:uu:pOB8Th a8 aCBOBe YHHK8JIhHOCTil ceaa­

COB. Befi-npllJIO)KeHIlfl peryJurpao llcnoJlb3ylOT nyJt coeiJUH.eH.UU c Gaaoa 
,n;8BBbIX , KOr,ll;8 coe.n:I1BeBIIe ocy~eCTBJIjleTCn 'tIepea BeROToporo [JOJlb30B8-

Tenn, BanpHMep CONNPOOL. Be6-nOJIb30e8Temf DO,ll;KJII01I8IOTCf.[ K cepBepy 
npruIOmemdi, KOTOPbJH B ceoro O'<lepe,lJ;b IICDOJIb3yeT O,lJ;HO Il3 COe,il;HBemdi: 

nyJl8 ;:VI,H 06parn;eHllH K Gaae ,lJ;8HHbIX (pIIC. 5.2). 

TIOJIh30B8TeJIH Martin II King He .HBJIHfOTCfl IIOJIh30a8TeJUIMII 6aabI i'1:8H­

HhIX. 3To Befi- nOJIb30BRTeJIll, II 6838 ,1J;aHHbIX He ofiJIa.n;aeT HIIK8KIIMIf cne­

IJ;llqm:'tIeCKlIMil CBe,ll;eHIIflMIf 0 BIIX. llyn coe,a;IlBeHIIH nO,/l;KJllOqaeTCfl K fia3e 

,.o;8BBbIX t[epe3 DO.7Ib30B8TemI C ll,lJ;eaT}n'lnIK8TopOM CON NPOOl , KOTOPbIH 38-

perHCTpHpOB8a B 683e ,n;aaabIX_ I<:or,n;a Martin 38IIpamHBaeT qTO-TO 113 6a-

3bI ,Il;aHHbIX, rryJI MomeT peruIITb HCIIOJIb30BBTh coe,n;I1BeBIIe, rrOMeqeHHOe 

HOMepOM I , ,Il;JUI nOJIy'<IeHIIH ,n;8HHbIX _ llocJIe BbIIIOJIHeHII.H 38npOC8 coe,n;H ­

HeHIIe nepeXO,ll;I1T B pemHM omIl,ll;BHH.H_ ECJIII B 3TOT MOMeHT nOJIb30B8TeJIb 

King 3aXO'<IeT BbInOJIHIITh 38npoc, ny.n 8nOJIHe MomeT peIIIIITh llcnOJIb30-

88Th TO me C8Moe coe,n;IIHeHlle (noMe'<IeBHOe 1)_ C TO'<IKII 3peHIIJI 6a3hl ,n;8H­

HbIX ceaHC (KOTOPbIii: H8 C8MOM ,n;eJIe .flBJI.HeTCfl coe,n;I1HeHileM II3 rrYJI8) OT ­

HOCIlTC.fl K nOJlb30BaTeJlIO CO NN POOL llOSTOMY 8 paCCMOTpeHHOM paHee npIl­

Mepe (r,n;e Q)YHKUII.fl US ER llil:eHTIIQ:lIIUIIpyeT pe8JIbHOe IIM.H cxeMbI) He803-

Mo:JKHO 6y,o;eT .n;06HTbCH YHHK8JIbHOll H.n;eHTIIQHIK8uIIII rrOJIb308BTeJI.H, 

BhlIlOJI.HflfOr::u;ero BbI30BbI. cIJYHKD;llfl USeR 6y,o;eT Bcer,o;a B03Bpar::u;aTb CONN ­
POOL, TaK KaK K 683e .n;aHBbIx IlO,!l;RJIIO'tIeH HMeBHO STOT IlOJIb30B8TeJIb. 

TYT B ,!l;eJIO BCTynaeT KOHTeKCT IlpHJIOiKeHIlH . llpe.n;rrOJImKllM, '<ITO cyrn;ecT­

ByeT KOHTeRCT '~~EB_CTX C aTpIl6YTOM ~~E B l S ER_ llPH nOJIYYIeHIIII a8npoca OT 

KJIlleHTa 3TO 3HaYIeHile YCTaa8BJIIIB8eTC.fl IlYJIOM COe,ll;I1HeHHH B I1M.H peaJIh­

Horo nOJIb30BaTeJIH (H8npIlMep, Martin). llOJIIITllK8 RLS MomeT OCHOBbI­

BBTbC.H Ha ,ll;8HHOM 3HaYIeHllll, a He HB I1MeHII nOJIb30BaTeJI.H 6a3bI .n;aHHhlX. 

Martin 

, 
, 
~ ..... .. 

"'" ........ ............ 

Puc. 5.2. IIo.llb308ameJLU npuJLo.'llCenuu u RLS 
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TIOCMOTPIIM, I\aK 3T0 fiYAeT pa6oT8Th. ilYCTh y Hac eCTh 6aHKOBCRoe npll­

JIOmeHHe. 8 KOTOPOM .n;ocTyrr K aaIlHCHM KJHleHTOB OCYIIJ;eCTBJUHOT He ­

CKOJIbKO MeHe;:pKepOB. Heo6xoAHMO IIOCTPOHTb IIOJUITHKY RLS TaR, -qTofi@ 

K8m,lJ;bIll MeHe,lJ;)Kep BHAeJI ClIeT8 TOJIbRO co6CTseHHbIX RJIIfe B TOB. CToJIfie:o; 
ACC_MGR xpamlT HMfl DOJIb30B8TeJrfi ,ll;JIfl MeHe,1pKepa, pa6oT8rorn;ero C COOT­

seTcTBYIOID:IlM CtteTOM. TorA8 a pe,n;llR8T nOJIIITHRIi MomeT fibJTb T8RUM: 

ACC_MGR = AccountNanagerUserName 

r,lJ;e AccountMa.'lagerUserName - STO I1)l;eBTIlq:lHK8TOP nOJIb30B8TeJIfl Windows­
MeBe,1l;.>Kepa (TO eCTb I1H<popMa:O; IIfl, Be II3BeCTH8n fia3e ,n;8BHbIX) • .IlaHHoe 

3H8"<1eHife ,1l;OmKHO fibITb nepe,n;8BO nYJIOM coeAIIHemrH 6a3e ,1J;8HHbIX no­

cpe,o;CTBOM ROHTeRCTOB. 

Ha'iHeM C C03,!1;aHHfl KOHTeKCTa: 

CREATE CONTEXT web_ctx USInG set web_ctx 

OCHOBH8H npou;e,!l;ypa, 3a,!l;alOru;aH KOHTeKcT, 6Y,!I;eT BhlrJIH.n;eTb cJIe,!l;YIO­

ru;IlM 06P830M: 

CHI::ATt OR HI:: I' LAC E I'ROCELlJRI:: set_'Neb_ctx (p_webuse r 1N VAHC HAH2) 
I S 
5EGIN 

UtlMS SI::SSION.set_context ·W E:. tl_CIX· Wl:: tiUS E:. H" p_webuse r ), 

END : 

IIpon;e,!l;ypa npllH llM8eT O,!l; IlH rrapaMeTp, llMH pe8JIbHOro rrOJIb30B8TeJIH (Be6-

rrOJlb30B8TeJIa) . I1MeHHo 3Tll ,!I;aHHhle 6Y,!l;YT llCnOJlb30B8Hhl rrpllJIOmeHHeM 

,!I;JIH 3a,!l;8HllH K·OHTeK·CTa \~E[3_CTX . IIpoBepHM, "'ITO npOn;e,!l;ypa pa6oTaeT: 

SQL> EXEC set_web_ctx ( . LIlA') 

I' L/SQL prOCedure success t uUy CC rl pl eted. 

SOL> EXEC DBMS_OUTPUT. put_line(sys_context('WEB_CTX' , ' WEBUSER ' » 

LIZA 

PL/SQL procedw€ successrully ccmpleled . 

IIpHBe,!l;eHHa51 npo:o;e,!l;ypa 3a,!l;aHH51 KOHTeKCTa (seCwe:J _ctx) O"'leHb npOCTa, 

OHa JIHIIIb 3a,!l;aeT aTpll6YT KOHTeKCTa. B peaJIbHOH: .iKH3HH BaM npH,!I;eTCH 

IlIlcaTb MHo)KeCTBO CTPOK KO,!l;a, BhlllOJIHfllOID;HX pa3JIllQHhle npOBepKH Ha 

BaJIII"'IIIe y Bhl3hlBalOIIJ;erO COOTBeTCTBYIOIIJ;llX npaB, II T.,!I;. HanpllMep, cep­

Bep npIl~'IO./KeHllH: no,!l; ynpaBJIeHlleM Windows MomeT HanpflMylO H3BJIe­

KBTb llMfl nOJIb30B8TeJIfl c KJIHeHTCKoro KOMnblOTepa H nepe,!l;8BaTb ero 

B KO HTeKCT, HcnOJIb3yn o n HC8H HYlO Bhlille npOu;e,!l;ypy . 

3a,!l;aB KOBTeKCT, HC n OJIb3yeM ero ,!I;JIfl nOCTpoeHIUI QJYBK:O;lili nOJIliTliKli: 

CREATE OR REPLAC E ::UNCTIO~~ authc r l zec accOll r t s ( 
p_Scll€na_nam€ ItJ VARCHAR2, 
P objec t _name TN VIIRClllIRi 



3aKJlIO'-IeH lIIe 

R ETURt~ Vt, RCII AR2 
IS 

1 deptno ~W M[l [ R ; 

I_ret urn val VARCHAR 2 (2COC), 
BEGIN 

IF (p schema name = US::R) 
IHeN 

I re t u rn val tlULL; 
ELSE 

1 re t u rn val 

r ND IF; 

R FTURt~ 

EN D; 
ret \.! rn va 1 

II SYS CONTEXT . WEB CTX' . '''; ::BUSER ' ) 
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<PYHKUIUI nOJIIITIIKII B03Bpar:u;aeT rrpe,ll;I1K8T acc_mgr = 'UMR nOJLb:waame­

lL,R', K OTOPhIH npIlMeH,HeTCH R rrOJIb30SaTeJIbCRIIM 3arrpoC8M. TIOJIb30S8-

TeJIb 8STOM8TIIlJeCRII rrOJIyqaeT ,il;OcTyrr TOJIbRO R coGcTseHHhIM 38nIICHM. 

Cpe,il;CTS8 RLS 'Ipe3 ShI'I a H B O B8mBhI ,il; JUl 06eCrreQeB IIJI Ge30rr8CHOCTII G83hl 

,ll;8BHhIX B8 ypoBHe CTPOIt. 06JI8CTb rrpIlMeHeHIIJI RLS (YQIIThlB8JI BCro rro­

JIe3HOCTb STOH TeXHOJIorIlII ,il;JIR Tpe6yror:u;I1x 38r:u;I1ThI npIlJIOmeHIIH II 683 

,ll;8HHhIX) BbIXO,ll;I1T a8 paMKII 06eCrrelJeHIIR Geaon8cHocTII. Cpe,ll;CTSa RLS 
MoryT I1cnOJIb30S8TbCH ,ll;JIH OrpaHIIQeHII5I ,ll;OcTyna K HeRoToPbIM CTPOK 8M 

TaGJIIIUhI, I136aBJIHH OT Heo6xo,ll;I1MOCTII MO,ll;I1qmUIIpOB8Tb npIlJIOmeHII5I 

n pIl I13MeHeHIIII YCJIOBIIH 38npoc8; B03MomeH TaK me BhI6opOlJHhIH: nepe­

BO,ll; T8GmlU B pemIlM ,ll;OcTyrr8 TOJIbK O ,ll;JIfl 'ITe B ilfl. llcrroJIb3Yfl K OM6I1 B a ­

UIlIl rrepeMeB H hIx BHyTpIl CPYHKUIlIl rrOJIflT fl K II, Bhl MomeTe C03,1l;aT b Ha ­

cTpailBaeMoe rr pe,1l;CT 8B.7I e H ile ,1l;8 H B hIX BByTpII TaGJIII U hI, 'ITO lJ03BOJIIIT 

y,il;OBJIeTBOpIITb nOTpe6HoCTII rrOJIb30B8TeJIefi: II C03,il;8Tb y,il;06HOe ,il;JI.fl no,ll;­

,ll;epmKil rrpIIJIOmeHile. 
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,lJ,eTal1bHbllll aYA('1T 

Ay(}umOM, Ha3hIBaeTC,H MeXaHll3M perllCTpaD;HII ,ll;eIiCTBliH IIOJIb30B8TeJIerr 

fia3hI .n;aHHbIX. TI03BOJUUI orrpe,ll;e.lHITb, ReM Ii3 IIOJIh30B8TeJIerr BhIIIOJIHeHhI 

orrpeAeJIeHHhIe ,ll;eHCTBHH, aY.D:I1T oOeCne"llIfBaeT lCOHmp0.rlUpyeMocmb (acco­
untability), KOTopan fiBJIHeTCn KpaeyrOJIhHhlM KaMHeM fieaonacHocTII. Tpa­
AHIJ;llOHBbIH aYAilT B Oracle coxpaHneT CBe.n.emm 0 CAeJI8HBbIX DOJIb30B8Te­

JUIMIf I13MeHeBIiflX ,n;aBHbIX, HO Be 0 BbIIIO.7IHeBHblX I1MII38 rrpocax.,iTema.llb­
I-£blU ayiJum (Finf?-grained audit, FGA), BBe,ll;eHBhlH B Oracle9i, pacUIIIpneT 

B03MO.>KHOCTII perIICTpaUHH, Il03BOJUUl coxpaHflTh cBeAeHIUI KaIt 06 H3Meae­

HIUI X, TaR II 0 a8rrpocax. ,r:t;eT8J[bHhlH ay.n;I1T O"'leHb sam.eR C TOqKII apemul 
6eaOlIaCHOCTU; IIOMHMO SToro DB CJIyaalT npeKpaCHhlM cpe,ll;CTBOM 8H8JII138 

IiCIlOJIb30SaHIUI SQL Ii oueHRIi IlPOIi3S0,ll;IiTeJIbHOCTIi KaR OT,ll;eJIbHbI X OIlepa ­

TOPOS, TaR Ii IlpIiJIO:IReHIiH S ueJIOM. OH Ilpe,ll;OCTaSJIHeT MeTO,ll; ,ll;JIH IiCCJIe,ll;O ' 

saHIiR TIiIlOBhlX oGpaIIJ;eHIiH R ,ll;aHHhlM, KOTOPhlH MomeT CTaTb MOIIJ;HbIM 

IiHCTpYMeHTOM ,ll;JIH IlOSblIIIeHIiH IIPOIi3S0,ll;IiTe.T£bHOCTIi 6a3hl,ll;aHHhlX . 

STa I'JIasa IIOMO.>Ke-r saM B ;"rpqleRTIiBHOM IiCIIO~'Ib30BaHIiIi ,ll;eTaJIbHOI'O aY,ll;Ii ­

Ta , KOTOPhlH (Il03S0JI,H,H BblGIipaTb, KaKIie C06bITIi,H II KaKIie Cse,ll;e H Ii,H 

o HIIX ,ll;OJImHbI peI'IICTpIiPOSBTbCfl) MomeT H aCTpBIiSBTbCfl ,ll;JIfl HBIIJIY'rJIIIe-

1'0 COOTseTCTSH$I TpeGoBBHH$lM BallIeH Ga3hl ,ll;aHHhlX H rrpIiJIOmeHIiH. 

CPYHKUHOHaJIbHOCTb ,ll;eTaJIbHOI'O aY,ll;HTa Oracle 6a3IipyeTc$I Ha SCTpoeH­

HOM IIaKeTe DOMSJGI\. B STOH I'JIase OIIIicaHbI IlpOI'paMMbI DGM SJGI\, Il03S0-

JI$llOIIJ;Iie C03,ll;aSaTb Ii IiCIIOJIb30SaTb IlOJIIiTIiRIi ,ll;eTaJIbHOI'O aY,ll;IiTa; TaR:lRe 

paccMoTpeHo COOTseTCTBIie B03MomHocTeH FGA B sepcIiflx Oracle9i II Ora ­

cle 109. KpoMe TOro, paCCMaTpilBaeTC$I B3aIlMO,ll;eHCTSile ,ll;eTa..'IbHOrO aY,ll;I1-

Ta C ,ll;PYI'I1M BOBosse.n;eHHeM Oracle 109 - pempocne"mUflIibl JlfU :wnpoca· 
JlfU (flw;hhack query), n03S0JI$l1OIIJ;HMII TO'rJBO orrpe.n;eJIHTb, KBKHe pe3YJlb ­

TaTbl IIOJIy'<laJIli IIOJIb30SaTeJ[If Ilpli BblIIOJIHeBIIII CSOHX 3ElIIpOCOS (a H e TO, 

'<ITO S ,ll;aHHbI H MOMeHT HaX0,ll;IiTCa B Ga3e ,ll;aHHbIX) . 3aTeM Mhl CpElBHIiM 

FGA C TpIiI'I'epaMIIGa3bI ,ll;aHHbI X, ROTophle Tpa,ll;IiD;IiOHHO I1CIlOJIb30SaJIliCb 

,ll;JIH peaJI II3aD;IiIi OT,ll;eJIbHbIX QJYHKD;IiH ,ll;eTaJIbHOI'O ay,ll;IiTa . 



Bse,QeHlt1e S ,QeTani.JHi.JILli aY.Qlt1T 315 

B CllJIY Toro, qTO MHOrIIe a,ll;MIIHllCTpaTOphl ern;e pa60TaHJT C Oracle9i., ST8 

rJI8Ba H8QllH8erCH C OIHIC8HHH B03MmKHOCTeii FGA STorr BepCllll, 60JIhrnaH 

"<faCTh KOTOPhIX aHaJIOrH"<fHO peaJIH3yeTcH B Oracle 109. 3aTeM B pa3.n;eJIe 

f.FGA B Oracle IOg~ ODHCbIBaHJTC5I YCOBeprneBCTBOBaBlIfl, CAeJIaHHbIe B Ora­

cle 109. 

H e rrYTflfITe f166peBlulTYPbl FCA H FCAC; nOCJIe.n;H5UI O::lHfltJ8eT t.n;e ­

TaJIhHhlH KOHTPOJIh .n;ocTyna* (fine-grained access control) - .n;pyroe 

HMIB8.Hne TeXHMlOnm Rh<;; , onm:aHHoH B r .:'18.Be 5. 

'l.!TofibI If3BJIe'tJb M8KCIIMYM B03MOJKHOrO Ir3 TeXBOJIOrIrII FGA, Ba'tJBeM 

C I13Y'tJemffl o6rn;I1x Tpe60BaHlIH K ay.n;lITY. a aaTeM paccMoTpHM DPOCTOH 

npHMep lIcno;r[b30BaBH.fI ,ll;eTBJIhHOro ay,ll;HT8 FGA. 

)l;JUI oOeCne'leHH.H KoppeKTHoH pa60TbI FGA Heooxo.n;HMO, 'ITOOhl 

08a8 ,Il;HHHhlX (PYHK1J;lWHl1POBH,"I8 B pe:m:l1Me OnTl1MHaaUl1H n o CTOl1 -

MOCTI-L 3anpochl ,1l;OJIiKHbI HcnO.Jlh::lOBHTh OnTHMl13HTOP no CTOHMO­

CTl1 (TO eCTh OmI He ,Il;OJIJKHhl Hcno.Jlh30B8Th XHHThl RULE); THOJIHUhl 

(HJIIi npeJJ;CTflBJIeHHSI) 3flnI>ocfI ,1l;OJI}I{HbI f1H8JIH3HPOBBThC.H XOT1J ObI 

Hil OCHOBe npHOJIH3HTeJlhHblX ou;eHOK. B npOTJoIBHOM CJIyt18e B03-

MO)f{HO JIOlliHOe cpa6aThiBaHlIe FGA, TO eCTh a8IllICh B lliYPHII-H aYAH­

Tli 6y.n;eT llecTHCh ,o;aa::e B OTCYTCTBHH Heooxo,o;HMOCTH. MMeHTe B BU­

.n;y, 'ITO Oracle 109 IICnOJIh3yeT OnTHMl13aTOp no CTOHMOCTH no 

y-MOJI'IaHHlO, ° 'IeM Mhl norOBopHM ,o;8JIee. 

4TO TaKOe aYAI1T? 

O.n;BHM II3 OCBOBBhIX Tpe50BamiH KOMDhIOTepBoii 6eaODaCBOCTH flBJIfleTCfl 

lCOnmpOJLupyeJ;WCmb, TO eCTh B03MO.acHOCTh OTCJIe:IKHBaHHH ,ll;eHCTBHH IlOJIb ' 

30BaTeJIJr T8KilM ofipaaOM, t l T06hI BnOCJIe,l{CTBHH MOJKBO fiblJIO CODOCTaBllTh 

.n;efiCTBHfl BhIDOJIBliBDIHM IIX rrOJIb30B8TeJIflM. Oracle o6ecne'tJHBaeT KOB­

TpomrpyeMocTh 38 C'tJeT nplIMeHeBrlfl ay.n;nTa: OTCJIeJKllB3B lln Toro, KTO 'tJTO 

C,ll;e.1IaJI. IIpe,ll;no.llO:IKllM, 'ITO nOJIbaOBaTeJIb Scott BhInOJIBReT TaKOH a8-

npoc: 

StLcCI 1< I-HOM el'1 p; 

ECJlrl ay,l{HT RoppeKTHO HaCTpoeH, TO 6a38 ,l{8HHhIX 38perHcTpHpyeT £paKT 

Toro, 'ITO nOJIh30S8TeJIb Scott QTO-TO BhI6paJI ll3 Ta6JIHUbI [Mr , a T8Kate 38-

DHrneT pH,ll; .n;pyrHx ,!l;8BHhIX: BpeMfl .n;ocTyna, HCDOJIh30SaHHhIH TepMUHaJI 

II T • .n;. 3arrHChIBaeMan IIHq)OpM8n;IIfl Ha3hIBaeTCfl 'JfCypnaJto.M ay8uma (audit 
trail) H npM Beo6xo,l{HMOCTll MomeT nCIIOJIbaOBa.Tbcn .n;.1Ul IIOCJIe.n;yIOrn;ero 

8Ha.rrna8 ,ll;eHCTBHH Scott. :.nCypH8.11 aY,ll;llTa npRBa,ll;JIeJKllT rrOJIb::JOB8TeJIIO 

SYS, IIOSTOMY 06bI'IHhIe nOJIb30B8TeJIll He MOPYT II3MeHHTh ero CO,l{epJKIIMoe 

R COOTBeTCTBeHHO CKphITb cse,ll;eHHoH 0 CBOIIX ,!l;errCTBIIflX. Tpa,ll;HUHOHHbIH 

.acypH8JI aY,ll;HT8 Oracle XP8BHTCflB T86JIIIue IIUD$, npHHa,!l;JIeatarn;eii IlOJIb30-

B8TeJIIO SYS. HHQJOpMaUHH *ypH8JI8 ,ll;OCTYIlH8 IlOJIb30B8TeJIHM Qepe3 T8f'me 
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npe,!l;CT8BJIeHIUI CJIOBapH .n;aHHhIX, RaE OGJ\JIUDIT_ TRAL. JKYPHR.n aYAIITa 

MOiKeT xpaHHTbCH He TOJIbKO 8 Ta6JHIuaX Ga3hl .n;aHHbIX. HO 11 B cpaiiJIax one­

paUI10HHOll CliCTeM.hl. 

TID YMO]lt.£aHHIO p;eHCTBHSI nOJIb30BaTeJUI S YS He OTCJIruKHB8IOTCSI. 

JI;JISI Toro 1.£To6hl BhIllOJIHHTb aY.ll)1T H ;J;.JlSI era 06'beKToB, c:re.n;yeT ye­

~. TI:lHOBHTb napUMeTp HHHJJ;HILTIl38IJ;HU fia3hl ,!I;IlHHblX AUDIT_SYS_OPEnA-
'---'~ nONS B 3HaQeHUe TRl!C . O,n;HAKO B STOM C.llytIAP. aaIm:cu ay;:r;HTR 6Y.11YT 

BHOCHTbCH B ¢aiiJIbI onepan;HoHHoii: cHcTeMhl, a He B Ta6,'lJUJ;hl 6Rahl 
.n;aHHblX . 061I1ee 3MIIHpH'leCKOe npaBIIJIO J'OBOPUT 0 TOM , 1.£TO HHKO­

J'):1fl He ClIp.tlyeT BhlIIOJ1H.fITb 06bl t 1HhlP. OIIP.p.'Ul;I1H DlVIL OT HMeHH SYS . 

K CO)Ka,neHHID, 06bI"<IHhlll ay,!1;I1T RMeeT cepbe3Hhle orpaHllQeHlla: 3aIHICbI­

BaeTeR JIl2lllb caM QJaKT Toro, "<ITO Scott '<[TO-TO BhI6paJI 113 Ta6JUlT(bI [Mr , HO 

He peaYJIbT8T BbIIIO,nHeHHa 38npoca. A 'q8rr:.t;e Bcero Bonpoc «"LITO?>} He Me­

Hee BameH, 'qeM «KTO?». H8npRMep, B QlHH8HCOBbIX KOMn8HHRX QJRHflHCO­

BbIe ,n;aHHbIe KJIlieHTOB ,n;OJDKHhl 6hlTb 38rr:.t;Hrr:.t;eHhl OT JIlo60IIbITHbIX , .uJIa 

o6eCne"<leHliH KOHqm:,n;eHD:liaJIbHOCTH KOMnaHIiR MomeT 3aXOTeTb perRcT­

plipOS8Tb nOJIb30S8TeJIeii, npoCM8TPIiS8K>Ill;RX ceKpeTHbIe KJIHeBTCKHe 

,n;8BBhle. B STOM CJIY'q8e Heo6xo,n;HMO 3anl1CbIB8Tb Be TOJIbKO JII1'qBOCTb 

nOJIb30B8TeJIfl, 06p8rr:.t;asmerOCfl K ,n;aBHbIM, HO Ii TO, KaKHe HMeBHO ,n;8H­

Bble npOCMaTpHB8.JIllCb. 06bI TIHhlH ay,n;HT He II03BQ.lIfleT onpe,n;eJIHTb, R8-

Rlie 3aTIliCIi npOCM8TpHsa.r[ll IIOJIb30B8TeJIH, £pIiRclipyeTcSI TOJIbRO q18RT 

npOCMOTpa R8RHX-TO ,n;8HHhlX B Ta6JIIiIJ;e. 

O,n;IiB H3 CIIoco6os c60pa HBQJopMaIuuI 06 H3MeHflK>rr:.t;HX ,n;aHHbIe OIIepaTO­

pax DML aRK.llK>'qaeTCfl B C03AaHllH TpHrrepOB AJI}1 Ta6JIHD;bI. O,n;HaKo 

06hl'qHO a,n;MHHIiCTp8TOp 683hl AaHHblX XO'qeT 3HRTb He TOJIbRO 06 R3MeHe­

HUH A8HHhI X, HO Ii 0 BbI6opRe . TplirrepbI He MorYT 6hlTh COilOCTaBJIeHhI 

oilepaTopaM SELECT, IIOSTOMY nOJIY'qHTb IIOA06HYK> IiHQJOPMflUHK> H3 DML­
TpnrrepoB A.1IH CTPOR HeS03MomHO. B BepcHHx, npeAruecTBYK>IUnX Orac­

le9i, Boo6rr:.t;e He 6hlJIO B03MomHOCTH c60pa CBeAeHRH o6onepaTopax SELECT. 

HatlHBaH c Oracle9i. STY 6perub 3anOJIBneT FGA. llcnoJIh3yn 3T)' TeXHOJIO­

rHK>, Bhl MO,iKeTe OTCJIe,iKIiB8Th ,n;ei;fcTBluI B8,n; Ta6JHl::o;aMH, Be C03,n;aBaJI 

(Ii He IIOAAepmUBafl) TpIU'rephI. Oracle 3aIIliChlBaeT cseAeBIiH FGA s OT­

AeJIbHYK> Ta6JIUD;Y (He s TY, ROTopaa nCilOJIb3yeTca AJIa 06hl'qHoro aYAIiTa) -

FOA_ LO G$ B cxeMe SYS. 3TOH Ta6mf:o;e cooTBeTcTByeT npeACT8BJleHlie CJIOB8-

pa A8HHbIX OGIIJGII-'IUDIT _ TRlll _ . 

.u8JIee B 3TOH rJIase MhI 6y,n;eM o6cym,n:aTb H cpasHIiBaTh pa3.1IHTlHhIe SHAhI 

ay.n;HT8 , IIo.n;.n;epmIiB8eMhle Oracle B HaCToaru;ee speMa. BhI CMomeTe BhI -

6paTh TOT no,ll;xo,ll;, ROTOPhlH Ha1l6oJIee nOJIHO OTSe"<laeT Tpe6oB8HliaM sa­

mere npHJIOmeHIiR . 

3a'leM HaM 3HaTb 06 FGA? 

Cyrr:.t;eCTByeT pa.n; npli'qIiH, no ROTOPhlM FGA RBJIHeTCa 'qpe3BhI'qaHHO no­

JIe3HbIM RHCTpYMeHTOM AJIa 8AMliHHCTpaTopa 6a3bI .n;aHHhlX . CeH"<IaC MbI 

n03HaKOMHM sac C HHMIi, a 3aTeM 1i3y"<lllM STII BonpOCbI IIOAPo6HO. 
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IIo6bliftenue 6e30nacnocmu 

KOHWIHO me, OCHOSHhIM rrpe,ll;Ha3H a qeHHeM FGA HBJUleTCH 06ecneqe­

HHe 6e30rraCHOCTH. B03MomHOCTh perHCTpaUHH ,ll;eHCTSHH nOJIh30SaTe­

JIn, rrpOH3S0,ll;HMhIX Ha,ll; Ga30H ,ll;aHHhIX, qpe3ShIqaHHO samHa ,ll;JIn 6e30-

naCHOCTH, a FGA rrpe,ll;OCTRSJIneT HaHJIYQmHU: crrocoG 3arrHCH CSe,ll;eHllll 

o nO,ll;oGHhIX ,ll;ellCTBHHX (S HeROTophIX CJIYQaHX 9TO H e,ll;HHCTSeHHO S03-

MO)KHhIll cnoc06, TaR KaR Tpa,ll;llD;HOHHhIll ay,ll;HT Be n03BO . .'HIeT C06H­

paTh ,ll;aHHhIe 0 TOM, KaKOU: llMeHHO 3arrpoc 6hIJI Bhl,ll;aH rrO~'Ih30BaTeJIeM) . 

AnaJlU3 BblnOJLnenUR SQL 

FGA BhUISJIHeT, RTO QTO C,ll;eJIaJI. BH,ll;H pea.nhHhIe SQL-onepaTophI, BhI­

nOJIHeHHhIe nOJIh30SaTeJIHMH , a,ll;MHHHCTpaTOp Ga3hI ,ll;aHHhIx MomeT cy­

,ll;HTh 0 THrrax onepaTopoB, ROTophIe ShI,ll;aIDTCH H3 rrpHJIO)KeHHH ROH­

RpeTHhIMH rrOJIh30SaTeJIHMH B onpe,ll;eJIeHHhIe MOMeHThI BpeMeHH. Ta­

RaH HHq,opMaUHH IIOJIe3Ha npH npHHHTHH pemeHHH 06 HH,ll;eRCHpoBa­

Hllll cxeMhl liJIll n pll aHaJI1l3e nOBTopfleMOCTll. OHa ew;e 60JIee nOJIe3Ha 

,ll;JIfl CllCTeM n O,ll;,ll;ep.>KRll rrpHHflTllfl pemeHllll (Decision Support Sys­

tems), B ROTOphIX 38npOCbI 06hlQHO cneD;HaJIhHO nO,ll;6HpaIDTcfl R R8m ­

,ll;OMy CJIYQ8ID H He MoryT 6hlTh npe,ll;CRa3aHhl aapaHee. IIpHHHMaH SO 

BHHMaHHe B03MO.>KHOCTh oT06pameH HH ,ll;pyroll Ba)KHOll HH¢opMaUHll, 

TaROll RaR BpeMeHH8fl MeTRa H HMfl TepMllHa.'Ia, a TaRme TO, QTO BCfl 

HHQlOpMa:O;Hfl HaXO,ll;HTCfl B Ta6JIHUe, ,ll;HarHoCTllKa np06JIeM H aH8JIH3 

,ll;OCTyrra 3HaQHTeJIhHO ynporu;aIOTCH. 

OnmU,jtU3U~UR npou36oi)un~eJLbHOCn~u npu ucnO_'lb30Bunuu nepe-,teHHblX 

C6R3blBaHUR 

~HCYPH8J[ aY,ll;HTa FGA T810Ke CO,ll;epmHT llHQ10PM8D;HIO 0 3HaQeHllflX ne­

peMeHHbIx CBH3bIsaHHH, ROTopbIe mHpOKO HCnOJIb3yIOTcn B JII060M XO ­

porno c n poeKTHpoBaHH OM rrpHJIO)KeHHH. OTRY,ll;a MO)KHO 6hlJIO 6hl Y3-

HaTh 0 TOM, KaRHe pa3JIWIHhle 3HaQeHllfl nepe,ll;alOTCfl B XO,ll;e pa60Thl 

npHJIOmeHlln? T aRafl llHQ10PM8D;Hfl nOMorJI8 6hl yrrpoCTHTh II YCROPHTh 

npHHHTHe pemeHHH 0 Heo6xo,ll;HMOCTH C03,ll;aHHH llH,ll;eRca ,ll;JIH Ta6JIH ­

UbI. Ee npe,ll;OCTaSHT saM mypHaJI aY,ll;HTa FGA. 

3 .MYJl.fll.fUR mpuzzepOB SELECT 

XOTH TaKaH B03MomHOCTb H He rrpoeKTHpOSRJIaCb cner:r;HaJIbHO, CRPbI­

TaH r:r;eaBOCTb FGA 3aRJIIO"<IaeTCH S B03MomaOCTH orrpe,ll;eJIeHHH HJIll 

9My.JIflD;1l1l «'TpHrrepOB H8 SELECT», KOTophle HllK8KHM ,ll;pyrllM c rroco-

60M B Oracle Be ,ll;OcTyrrB hl. FGA n 03BOJIfleT YRa38Th Heo6xo,n;HMOCTh 

BhlnOJIHeHHfl PL/ SQL-npOD;e,ll;YPhl npH BbI60pRe ,n;aHHhlx , TaK me, RaR 

H ,ll;.JIH H3MeHeHHH ,n;8HHhlX rrocpe,n;cTBoM orrepaTopoB I NS ERT, UPDATE HJIH 

DELETE. FGA HMHTHpyeT TpHrrep H a SELECT, aBTOMaTH"<IeCKH ShlnOJIHHH 

xpaHHMYID n poue,ll;ypy rrpH BbI,ll;aQe nOJIh30BaTeJIeM 3arrpoca. Bhl Mome­

Te H ,ll;aJIee KOHTPOJIHpOBaTb ShlrrOJIHeHHe 3arrpoca, rrpHMeHHH pa3JIH"<I ­

Hhle YCJIOSHH (HarrpHMep, sbI6HpaeMhle CTOJIfiubI, 3Ha"<leHHH HCnOJIb30-

saBHbIX CTOJI6uos). 
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npoCToiil npHMep 
,UaaaiiTe paCCMOTpHM rrpOCTOfl npHMep HC110JIb30B8HlIfl FGA, llJIJIIOCTPH­
pylOI.J..J;WH OCHOBBbIe B03MOmHOCTH ,Il;eT8JIbHOrO aYAHT8. IIpe,1l;IlOJIOmnM. 
tfTO TafiJIHo;a [Mr 8 CXeMe HR 6aab! ,n:aHHbIX OT,!l;eJI8 K8APOB OIIpe,n;eJIeB8 CJIe ­

,ll;yIDID;HM 06pa30M: 

SOL> OESC emp 
Name Null? Type 
- - ----
EMPID 
EMP NAM [ 

NOT fUll tlUMBER(,1) 
Vf,RCHA fO; 2( 1C) 
VArlCHAR2(9) 
tlUMBEn(, ) 
DIIT i 
NUMBER( 7,2) 
NUMBER(7 ,2) 
tlUMlltR(2) 

JOB 
MGn 
III'RrDflT f 

SALA RY 
COMM 
OWI NO 

JJ:JIfl Y,!J;oBJIeTBOpeHHfl Tpe6oa8HHll 6eaon8cHocTH Ii KOHqm,o:eHUH8JIbHOCTH 

Beo6xo,!J;HMO OTCJIeJKHBRTb .rno6hle aanpocbJ R 3TOH Tafi,"'1HIle. HCnOJIb30Ba ­

B He TpIirrepOB lUI{ Tpa,ll;HnHOBBoro aY,ll;HT8 Be nO,1l;XO,1l;HT, Tal{ tfTO o6pa­
TIIMC$l K FGA. Haqrl1J8eM C C03,ll;8BlUl: no./tumw( Docpe.n:CTBOM npOrpaMMbJ 
ADD_POLICY n8KeT8 DBMSJGA: 

otGlN 
D5 MS_FGA .adc_po l lcy (obJec L_schema =) . HR" 

END: 

(;.~ :,. 

ob] ect_name 
policy_name 

) ; 

= ) ·uw · 
=) ·EMP_SE L· 

D;;ul llhlnOJlHeHU.ll KO.n;B, npuBe.n;emwro B npuMepe, nO.1JhaOBl:ITeJlh 

.n;OJl)KeH oOml.n;8Th npHBHJlerHeii CXtC U I E. H8 naKeT OHMS_rGA IIJlH 38-

nYCK8Th KO,Q OT HMeHH nOJlh30B3Te;In SYS. 

B o;e.71OM nOJUITHK8 FGA ynpaBJIfleT OTc.7Ie)I(IfB8HHeM onepaTopOB, BhInOJI­

HfIeMhIX,iVIfI onpe,n;e.7IeSHoH Ta6JlRUhI. OHa onpep;e.7meT YCJIOBRfl. npil KOTO ­

phlX BKJIroqaeTCn ay,n;RT, a T8IQKe rrpe,n;rrpRHilMaeMhle ,n;eiiCTBllfl. B rrpe,n;hl­

,n;yru:eM rrpllMepe rrOJIIITUK8 EMP _SEl C03,n;aeTCfl Ii rrpHMeHfleTCJI K TafiJIHo;e EMF 
cxeMbI HR.llM.H rrOJIHTHKH ,n;OJDKHO fihI Th YHI1KaJIbHbIM B paMKax 3K3eMrrJIH­

pa 6a3bI ,n;aHHhIX. ,n;JIH O,n;HOH TafiJIHUbI MomHO orrpeAeJIHTb ,n;o 256 OTAe~'1b­

HhlX rrOJIHTllK. llCrrOJIh30SaHlle HeCKOJIbKHX rrOJIRTRK rr03BOJIfleT o6ecrre­

"<lliTb 60JIbllIYlO rllfiKocTh R yrrpocTRTh yrrpaBJIeHIfe llMll. MbI rro.n;pofiHee no· 

rOBopHM 06 orrpep;eJIeHHII rrOJIHTHK II yrrp8.BJIeHIIIl HMH HHJKe B aTOM rJIase. 

TepMHH ~nOJlHTHlm., RCnOJlh3yeMhIii RaK B paMK8X FGA. Tal{ 

n RLS , JIOHHMaeTcn npu aTOM no-pR3HOMY (0 '!eM yme rOBOpHJlOCh 

B :;noi-j rmlBe H B TJlaBe 5). ITOJlHTHKa FGA n oxoma Ha CBOID RlS­
"Te3RY. TeM, 'ITO aHa He HBJIneTCH OO'beKTOM cxeMhI (TO ecTh He OPR-

H8,Q.!JemHT lUUW.KOMY JIOJlh;lOB8Te;uo). JI.t06m{ nOJll.:JOBI1TeJlL e npn-
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BH.nerHeM l"xrC U IT HII nllKeT DIlMS_FGA Mo)KeT CO<lJVI Th H YI18.nHTh nO:IJ1-

Tlrn:y, C0311RHHYlO ,lI;pyrHM no.nh30BRTe.'leM. IIoSToM)' PR3)'MHO OT3bl­

B8Th npHBu.neriHO FX-cur ,lI;.nsr pO.nH PUrl I TC (ec.'lll OH/-l ohl.na BhI,Il/-lHa). 

C.nel1yer Bhll1aBRTb npHBH.nerHlO EXECUTe HB .n;aHHhlH naKeT TO .. 'lbKO 

TeM nO.'lh30BRTe .. 'lHM, KOTOPhlM OHR ,QeHcTBHTe.nhHo Heo6xo,QHMR. 

IIOJIlITHRa ,ll;06aBJIeaa - Terrepb Ta6JIH:o;a saxo,n;lITcn DO,il. Sa,il.aopoM, II ,n;ew­
CTBIUI moGoro oGpam;alOm;erocn K HeR nOJIb30BaTe.7In 6Y,il.YT perHCTpI1pO­
BaTbcn. TaR qTO eCJIR nOJIb30BaTe~'1h Scott BhlIIOJIHI1T TaRoif onepaTop: 

SEU:CI salary 
FROM h r. emp 

WHERE e"Tlpi d = l ' 

TO OB 6yp;eT aaIIRcaa B mypHaJI ayp;I1Ta SYS. rGA_LOG$ . 

,UJIH rrpOCMOTpa mypBaJra ay,n;IlTa BbIrrOJIBlITe aarrpoc R npe,n;cTaBJIeHIIIO 
CJIOBapH ,n;aHHbIX OGAJGA_AUOIT _ TRAL . (EcTecTBeHao, ,n;JIH 3Toro He06xo,n;H­
MO 06JIa,ll;aTb npHBHJIerlIeH SELECT aa 3TO rrpe,lJ;CTaB.nealIe. ROTopan MomeT 
6hlTh no .. '1yqeBa qepea pOJIh 1mH 6bITb Bbl,lJ;aB8 Han pnMyro, RaR SELECT ANY 
DICTIONARY.) HanplIMep: 

Sri reT db user , sq l text 
FROM dba fga aud i t t rai l 

'flIILR L cbJect _schema = ' IIH" ANI) object_name = 'UW ' 

.II;JIH 3anpoca, BhlnOJIHeBHOro TOJlhKO qTO K Ta6JIHUe EMP , BbIBO,lJ;.aTC.H CJIe­

,n;YlOIIJ;rre A8HHbIe : 

scon se l ect sala ry ~rorn hr. e-np where empid = 1 

3aqlHRclIpoBaH He TOJIbRO caM <paRT BbI60PRH p;aHHbIX 1I3 Ta6JIRUbI nOJIb30 ' 
BaTeJIeM Scott, BO II TOt{HbIH TeRCT BbIIlOJIBeaBOro aa1Ipoca. 

EC.nH A-'1 S1 T36.'1HUhI onpe.o:e.'leH3 nO}lHT HK3 FCA, TO TaRYJO T30.nHUY 

He.nb3JI npeo6pa30B3Tb cpe,QCTB3MH BCTpoeHHoro naJ{eT3 Oracle 

DBMS_REDE::nlITION . IIonblTKu nepeoope.o:e.!JeHHJt Tu6.!JHUbl, HUXOiJ;SI­

~eii:c.Jl no.o: KOHTpOJleM FCA, npHllOJl:lIT K OlIIJiIOKe ORA- 12090 : 

fCIUUlOt online redefine table,.. IIo3ToMY nepe.o: C03,QUHHeM n Q.11HTH­

KH FGA iJ;.nJl Tufi.cll·lD;bl c.neiJ;yeT no.n;YMHTh 0 B03MO:lKHOCTH ee peopra ­

HH3a.u;m[ B 6y,Qy~eM. 

AYAI1T 11 pa3fll1'lHble BepC1111 CY6A Oracle 

AY,ll;IlT ll,il.eT8JIbHbIH aYAIlT OT.mIqalOTC.n: AJIH BepCUH Oracle9i II Oracle 109. 
3JJ;ecb nepe'lIICJIeHbI OCHOBHbIe pa3JIHqII.H. BOJIee nOAPo6Haa umllopMa:O;HR 
06 lICnOJIb30B8BlIlI 3TlIX oco6eBHocTeH 6Y,il.eT DplIBe,il.eaa SlIme (B TJ8CTBO­
CTI1, B pa3,n;eJIe «FGA B Oracle 109»). 

• B Oracle 109 pacrnupeH8 q)YHRUI10H8JIbHOCTb onepaTopa AUD IT. HCnOJIb-
3yeMoro B 06blqHOM ayJJ;llTe JJ;JIH perHcTpa:O;HH <paRTa BbI60PRH 113 onpe-



320 i naBa 6 . AeTan i.JHbiLli aY.QVlT 

.n:eJIeHHOH: TaGJIllUhl . Tenepb DB MoaceT co6wpaTb llHQJOPM8UIIIO 0 Bbl­

nOJIHeHHOM onepaTope SQL. 'ITO 6hlJIO HeS03MOjKHO B npe,ll;bl,!l;y:w:eH sep­

CRlf. (MmKeT IIOK8aaTbCH, 'ITO ycosepllleHCTBOS8HHe )J;eJIaeT Ofibl-qHblU: 

Ii ,1I;eT8JIbHbJH ay,lJ;lIT B sepCHH Oracle 109 npaKTIftIeCKH I1,11;eBTH'IHb1MH, 

HO a8 C8MOM ,1I;eJIe aTO He TaR, 0 lJeM ern;e 6Y,lJ;eT paCCK838HO ,n;8JIbIlJe.) 

• B Oracle9i )1;eT8JIbHhlH ay,lJ;HT se.n;eTCR TOJIhRO ,ll;JUI onepaTopOB S[ l [ CT, HO 

He ,lJ;JIH T8KIlX onepaTopOB DML, RaE. I NS[RT, UPDAT[ Ii DCl[T[, B Oracle9i 
co6paTh HHq,opM8rJ;IHO 0 TOM, "liTO fibJJIO 113MeHeHO, MOjKHO TOJIbKO no­

cpe,[(cTBoM C03.n:aHIHI TpnrrepoB ,D;JHI 3TI1X onepaTopoB Ii BHeceBlUI a8nll­

een B *ypB8JIbBYIO Ta6JIIIuy. B Oracle 109 MeX8BIf3M FGA n 03BOJmeT 

cofirrpaTb CBe,n;eHlUI II 06 STIIX o n epaTopax DML. XOTfl TpIlrrepbI He 

O'leHh 'IaCTO BOCTpeOOBaHbI IIpH paOOTe cOracle 109, HO HHor,ll;a HMeeT 

CMbICJI HcnOJIh30BaTh I1MeHHO TpHrrepbI , a He FGA. 06a nO,ll;XO,ll;a I1MeIOT 

CBOil ,n;OCTOIlHCTBa H He,ll;OCTaTKll , ROTopbIe 6y,n;YT paCCMOTpeHhI Hilme. 

• B Oracle9i ,n;eTaJIhHbIH ay,n;HT 3anycKaeTcfl npil CChIJIKe HB JIIOOOH CTOJI-

6eu H3 CIIllCRa, 3a,n;aHHoro IIpll C03,ll;8HHH nOJIIITilRil. B Oracle 109 IIpe­

,ll;OCTaB~'IeHa B03MomHOCTh BbI60pa : BbInOJIHflTh ay,n;I1T IIpH CCbIJIRe Ha 

JlI060ft cTo~'16en; 113 cnilCRa I1JIll TOJIhKO IIpll ynoMIlHaHllll Bcex CTOJI6n;OB 

CIIllCKa. 

KaKl1e ell\e CBeAeHI1S1 C0611paeT FGA? 

B paccMoTpeaa oM paHee IIpIlMepe I1CIIOJIh30Baa Ilfl ay,ll;I1Ta MhI BbI6I1paJIII 

,n;aHRbIe 0 nO~'Ih30BaTeJIe, BbIIIO~'IRIIBmeM 3anpoc, H 0 TeKCTe 38npoc8. B myp­

H8~'I ay,n;I1Ta aaIIHCbIBaeTCfl eru:e MRoro ,ll;pyroii HHQlOpMan;I1I1, npIl3TOM Bam­

HeHIIIHM flBJIReTC»: BpeMH BbInOJIHeHIIR ,n;eHcTBII»:. CToJI6en; TI MESTAMP npe,n; ­

CTaBJIeHII»: DBflJGAj\U DIT _ TRflI L xpaHIIT BpeMeHHyro MeTRY, ,ll;JI»: npoCMoTpa 

ROTOpoii BhI, BepoflTHo, aaXOTIITe I1CIIOJIhaOBaTh cJIe,n;yIOIIJ;I1ii QlOPM8T (,n;JIfl 

oT06pameHII»: nOJIHoro 3Ha TleHII»:): 

IO_CHAk ( I JMl::SIAMI' , m'fl/dc/),yyy hh 24 mi : ss ) 

Eru:e p»:,n; nOJIe3HhIX CTOJIOUOB n03BOJIReT YCTaHoBIITh JIII"<I HOCTh IIOJIh30Ba­

TeJI»: II IIOJIy"<lHTh IIO,ll;pOOHhle CBe,ll;eHIIR 06 OTCJIemIlBaeMhlX ,ll;errCTBll»:X 

("<ITO IIOMomeT oOecneQIlTh KOHTpOJIHpyeMocTh H Y.D:06CTBO aaaJIIl3a). TIepe· 

tlHCJIHM aaH60JIee B8)KBhIe CTOJIOn;hI n pe,n;CT8BJ'IeBH5I DBAJGA_AUDIT _ TRAI_ : 

TIO~'1h30BaTeJIh, BhInOJIBllBIIIIIH oIIepaTOp . 

SC L~ TEXT 

TeRcT BbInOJIBeHROro IIOJIh30BaTeJIeM SQL-oIIepaTopa. 

TIMESTAMP 

MOMeHT BpeMeBll, B KOTOPhIH IIOJIh30B8TeJIh BhInOJIHllJI ,n;eHcTBlle. 

IIMfl nOJIh30BaTeJIR orrepaUHoHHoH CIlCTeMhI, nO,ll;KJIIO"<IIIBIIIeroc»: K 6a-

3e ,n;aHHhIX. 
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USERH OST 

TepMllHaJI IIJIII K JIlleHTCKIIH KOMDbIOTep, C KOToporo fihIJIO ocymeCTBJIe­

HO DO)1;KJIIOTleHIIe. 

EXT_NAME 

ITOJIb30SaTeJIh MomeT npoxo.n;IITh BHeIllHlO1O 8YTeHTII<lm:KaUlilO (Han pII ­

Mep, "lIepea LDAP). B STOM CJIY"lIae IIMR IIOJIh30BaTeJIR B CIICTeMe BHeIll­

HeH 8YTeHTlHlmK8UIIll flBJIneTCH BaJKHhlM IlapaMeTpoM, KOTOPhlH 3anw 

ChlB8eTcn B ,ll;8aahlH CTOJI6eu. 

SCL_8IND 

3H8"l1ealiR nepeMeaahlx CBR3hlB8HIIR, IICnOJIh30BaHHhlX B 38npoce (npIl 

IIX HaJIII"lIIIII) . 

FGA 11 peTpOCneKTI1BHble 3anpOCbl 

,l.l;JIfl Toro "lITofihl DOHflTh, nOTleMY IIOJIe3aO IICIIOJIh30B8Tb ,ll;eT8JIbahlH ay,ll;IIT 

B CO"lleTaHlllI C peTpocneKTIIBHhlMII aflnpOCflMII Oracle, paccMoTpIlM O)1;IIH 

npIlMep . TIpe,ll;nOJIOJKIIM , "liTO R (8,ll;MIIHIICTP8TOP 6a3hl ,ll;8HHhlX) CMOTPIO 

B JKypHaJI 8Y)1;IITa II 06HapymIIsalO TaM, "liTO IIOJ[h30BaTeJIh Scott Bhl)1;a~'1 Ta­

KylO KOMaH.n;y: 

SELECT sala ry FROM hr enp WHErlE ernpi c = 100. 

TaR CJIYTUlJIOCh, t.fTO CJIYJKaIUliH C HOMepOM 100, - 3TO fl, II03TOMY fl HCIIbJ­

TbIBalO IllOR OT TOro, t.fTO Scott nO)1;rJIfl,ll;e~'1, KaRafl y MeHfl aapIIJIaTa. OH 

yme HaueJIIISfl.ncn H8 Moe MeCTO, TaK t.fTO HeY)1;IISIITeJIhHO, t.fTO OH peIllIlJI 

DposepIlTh MOIO 38pIIJIaTy. TIOTOM M a e B rO~'1oBy IIPIIXO)1;llT TaRafl MbICJIh : 

a8 nOCJIe,ll;aee speMfl y MeHfl 6bI.'10 aeCRO.'1bKO nosbIIlleHIIH, II3MeaIIBIllIIX 

MOIO aapII~'1aTy C 12000 ,ll;0 13000, aaTeM)1;O 14000 II HaROHeu,ll;O 1 5000. 

llHTepecHo, t.fTO ySll)1;eJI Scott: HOSYIO llJIli CT8PYIO 3apIIJI8Ty. II eCJIll CTa ­

PYIO, TO K8RYlO IIMeHHO: 1 2000, 1 3000 mIll 14000? ECJlll n caM SbIIIOJIHIO 

TOT >Ke 38npoc, t.fTO II Scott, TO YSllJKY TeKYru;ylO SeJIIIt.fIIHY - 15000, 8 He 

TO cT8poe 3H8t.feHlle, KOTopoe 6hl~'10 )1;OCTYIIHO IIpli SbI)1;8t.fe a8npoca Scott. 

Oracle9i IIO,ll;)1;ep)KIISaeT 3aMet.faTeJIbayIO <pyaRuilOHaJIhaOCTb, aa3bJBae­

MylO pempocneKmU61tbl.M 3anpOCO.M (flashback query), ROTopafl nOMOjl(eT 

OTBeTIITh aa HflIIUI BODpOCbI. C ee IIOMOmblO MOjl(aO BbI6lIpaTh 3Hat.feHIIe a a 

OIIpe,ll;eJIeHHbIH MOMeHT speMeHll B III>OIllJIOM SHe 38BIICllMOCTII OT Toro, IIa· 

MeBflJIOCb JIH oao H/H~'1H <pHRCHposa.'10Cb SDOCJIe,ll;CTSHH. ,UasaHTe DOCMOT­

pHM, RaK 3TO paOOTaeT. 

ITpe)1;nOJIOjl(IIM, t.fTO HaHat.f8JIhHO BeJIIITIIIH8 3flpIIJIaTbI paSHHJI8Ch 12000. 

SQL> SELECT salary FROM emp WHE RE empid = laO; 

SALAHY 

12CCO 

3aTeM 10 IIIOJIR OHa 6hIJIa n OBhIIlleH8 MOHM H8t.faJIhHIIKOM)1;0 1 3000, HH­

<p0pMauHR 0 qeM 6bIJI8 38HeceHa B 683Y )1;8HHhIX . 
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SOl > UPDATE emp set salary 13000 WHE RE empi d 100; 

1 row l Pda t ed . 

SOL> Cot~HIT; 

O,n;B8KO TaHoe nOBbIrue HIle MeBfi He yCTpOHJIO. 11 RIOEn IIOCJIe nOBTopHhlX 

neperOBopOB MOH 3apIIJI8T8 6WJI8 yBeJIII'IeH8;:1;O 14000. 

SOL> UPDATE emp set salary'" 14000 WHERE empid '" 100; 

1 row Lpda l ed. 

SOl > COMMIT ; 

Ho .H Bee er:u;e XOTeJI 60JIbIlIero. (Hy "<ITO R Mory CR8a8Th? Y MeHH QqeHb 

MHoro paCXOJJ:OB.) nOC~'1e .l\OJIrux ,ll;IlCKYCCllll: MHe y,n;8JIOCh yGe,ll;IfTh Moero 

HaqaJIbHIIKa B TOM, "<ITO T8KHe paGoTHHKll, RaK H, Ha Bec 30JIOTa. 12 IHOHH 

3Ha-qeHHe fibIJIO 113MeHeHO Ha 15000. 

SO L> UPDATE emp set sa l ary'" 15000 WHERE empid 100; 

, row Lpda t ed. 

SOL> COMMIT; 

CerO,ll;BJI, 13 HlOHn, Mon 3apIIJIaT8 COCT8BJUIeT 15000. ,UJIfl Toro QTo6bI 
yBH,n:eTh ee BeJIIPHIHY H8 9 llK)HH, CJIeAyeT HCIIOJIb30B8Tb peTpocrreRTHB­

HbIH 38rrpoc. CllHTaRclic AS or rr03BOJUleT C03,!1;aTb TaKoH 3arrpoc: 

SQL> SELECT salary FROM emp AS OF TIHESTAHP 
2 TO_TIHESTAHP( '6j9j2004 01 : 00:00', 'HMjDDjYYYY HH24 : MI:SS') 
3 WHERE empid = 100: 

SALARY 

12CCO 

TOtlHO TaR me, YRa3bIB8fl ,!I;pyrlle BpeMeHHhle MeTRH, MomHO BbIflCHHTb 

3H8'<1eHllH CTOJIOn;a B ,1l;pyrHe MOMeHThl BpeMeHH. 

ECJIli BbI YK83hlBaeTe BpeMeHHylO MeTKy 8 npe,1l;.T[OmeHllll AS OF nOC.T[e llMe­

HH Ta6.T[Hn;hl, TO Oracle IIOJIy'<laeT 3H8'<1eHlle 113 cerMeHTOB OTK8Ta, a He H3 

pe8JIbHOii T86JIHn;bI (rrpH YCJIOBHH, '<ITO cerMeHT OTK8T8 ,1l;OCT8TO'<lHO BeJIHR 

H B HeM CO,1l;epmHTca rrpe,!l;IlIecTBylOrn;ee 113MeHeHHIO 3Ha'<leHHe cToJI6n;a). 

B paccMoTpeHHoM npHMepe rrpe,!l;nOJI8raeTCa , '<ITO cerMeHT OTIWTa xpaHIlT 

113MeHeHHH 38 '<IeThlpe ,!I;HH. Onpe,!l;eJIllTb HJIH 113MeH llTb STO 3H8'<1eHHe Mom­

HO '<Iepe3 rr8p8MeTp HHllUH8JIH3aUllll oa3hl ,!I;aHHhlX UNDO_RCTENTION (38,1l;8eT ­

CH B ceKYH,1l;ax). BbIopaHHoe MHOIO 3H8'<1eHHe B 4 ,1l;HH BIIOJIHe 06hl'<lHO ,1l;JIH 

Me,1l;JIeHHO H3MeHflIOrn;HXCfl 083 ,1l;aHHbIX (R8R H8IlI8 HR), HO B OhlCTPO Me­

HflIOrn;HXCfl OLTP 0838X ,1l;8HHblX (HarrpHMep, B CilCTeM8X 0POHIIPOB8HIIfl) 

CJIe,1l;yeT BhlOP8Tb OOJIbillee 3HatleHile. 

IIpH BHeceHIIH H3MeHeHHa B 683Y ,!I;aHHhlX Oracle 3anHChlBaeT B03paCTalO­

rn;Hii C'<IeT'<I1l1{ - cucme.f1,HblU HWKep U3.f1£HeH UR (System Change Number­

SCN), KOTOPbIH O,1l;H03H8'<1HO H,1l;eHTmlmuHpyeT 113MeHeHHH. BJIarO,1l;apH TO -
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My, tJTO KamAOMY 1i3MeBeBliHJ CO n OCT8BJIeH BOMep seN, Orac l e MomeT no­

JIy'flHTb CTapoe 3Ba'fleBHe, B8HAn cooTBeTcTBYHJru;IiH BOMep SeN Ii 38TeM 

3arrpOCHB 3B8tJeBHe ,1I;JIn ,o;8BBoro H OMep8 H3 cerMeBT8 OTR8T8. 

B npe,o;bI,o;yru;eM npHMepe HCIIOJIb30BaJI8Cb BpeMeBa8n MeTRa, a Be BOMep 

seN. I-taR me Oracle coaOCT8SJIneT BOMep seN speMeIIHoti MeTRe, H Ba-

060pOT? ,llJIn SToro IiCilOJIhayeTcfl Ta6JIIiI::r;a SMON_SCN_ TIMC, Ilo,o;,o;ep)fmSae­

Man apoo;eCCOM SMON. ROTOPbIll 3amlCbIBaeT BpeMeBaYHJ MeTRY II COOT­

BeTcTBYIOIUHll ell BOMep seN. CJIe.n;yeT, O.n;H8RO, RMeTb B BH.n;y, tfTO HOMepa 

seN 38nllCbIB8HJTCfl C HHTepB8JIOM B nflTb MHHyT. IIplIBe.n;eM npHMep HC ­

n OJIb:lOBaHIIfl Ta6JHfUbI: 

B bIBO.n; 6y.n;eT TaRHM: 

lIME_DP 
- -- - ---------------

06(26(2CC4 15:29 :26 
06/26/2CC4 1tJ:34 "33 
06(26(2CC4 15:39 : 41 
06/26/2004 10:44 48 

Jo1 TiiK AJnee 

SCtC BAS 
--- - --- - --

1167826228 
11 6i8266b~ 

116782 7058 
116182/4 /6 

06paTilTe BBlIM8BHe Ba nnTHMIIBYTBbl e n poMe*YTKH Mem,o;y BpeMeBBbIMIi 

MeTRaMIi. Ecmr B n pe,ll)IO*eHIlII AS OF peTpocneKTRBHoro aanpoca YKaaaaa 
BpeMeBBaJI MeTRa, TO Oracle ct{HTaeT, t{TO BOMep SeN OCTaeTcn aeH3MeB­

HhlM Ha apOTJImenHH DflTH MRBYT. HanpnMep, B DprlBe.n;eBHOM BbIIIIe BWBO­

.n;e oTo6pam8eTcfl BOMep seN 1167826228 B 15:29 :26. H 1167826655 
B 15:34:33, t{TO no,o;p a3yMeBaeT, tJTO IIHTb MRHyT Mem.n;y STHMn BpeMen­

BbIMR MeTKaMH 3BaqeBlie seN Bcer.n;a OCTaB8JIOCb paBBbIM 1167826228. 
I\:oHe~lHo, STO BeBepHo. HOMep seN YBeJIWiH.7Icn c 1167826228 .n;o 

1167826655, H8 427 e,1l;HHIul; 38 5 MRByT, qTO nBJIneTCn pe3y,,'IbT8TOM nOCJIe­

,o;OB8TeJlbHbI X npnpam;eHIIH B COOTBeTCTBllii C MHOrO'flnCJleHHbIMII 113MeHe­

HII.HMH, Be OTp8meHHbIMH B T86JIHn;e S ~IO N _SCN _ TIME. PeTpocneKTHBHhlH 38-

n poc Be MomeT nOJlyq:IiTb 60Jlee AeT8J1bBYHJ IiB<popM8n;HIO, q:eM BOMep SCN , 

lIOSTOMY' OB C'fIIiTaeT, qTO STOT BOMep OCTaeTCH Beli3MeBeBHbIM Ba npOTHiKe­

HHIi nHTHMIiBYTHoro IiBTepB8J18. IIosTOMY 3anpoc liIJJ;eT O,D;HB Ii TOT me BO' 

Mep SeN - 1167826228 - a 15:29:26, a 15:30:00 II TaK anJIOTb AO 15:34:33. 
TaK tfTO, YKaa8B )lHJ6ylO H3 STHX Bp€MeHBhIX MeTOR B TIpe.n;JlOmemfH AS OF 
peTpocneKTHBBoro a8npoc8, BbI IIoJlYT.J:IiTe O,D;BH H Te me ,D;aBBbIe, nOToMY 

qTO Oracle 6Y,1I;eT npOH:lBO,D;I1Tb nOliCK no O,D;HOMy n TOMy iKe HOMepy seN . 

I1cOO.1J baOBIlHHe apeMeHHo:rI Menn1 B peTpocoeKTllBHOM <wnpoce no-
3BO,'lSleT nO.1lY~IHTb peaY.llbTI'lTbl C ,nm~KpeTHOCTbJ() B mlTh MHHYT. HO 

He 6o.1lee TOtIBO • .il.1lJI nO.1lY'leruul ,naHHhlX Ha TOtIHblH MOMeH T Bpe­

MeHH C.1le,nyeT HCOOJ1.baOBHTh npe.n;,'lOlKeHHe AS OF SeN. 

J.I;JIH nOJIyq:eHll.H qJ8RTIiq:ecKlix 3Haq:eHIIH Heo6xOAHMO YKfl3bIBaTb KOHKpeT­

BWH BOMep SeN. TIpeAbI,l{YIUnH a8npoc MO)KHO H3MeBIITb cJle,D;YHJm;IiM 06-

paaoM: 
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SF! I"C-' sa I a ry 
FROM 8'T,P /IS OF SeN 11678/6/:"10 

WHERE eTlpid :0 1eO; 

3aaqeHlle 6YAeT nOJIY'<IeBO ,ll;lIfl seN 1167826230 I1 B peaYJIbT8Te 6YAeT 
B03Bparu;eBO ToqaOe 3BaqeHIle A.lHl YK8a8BHoro HOMepa seN, a He OKpyr ­
JIeSHOe B paMR8X IIHTHMHHyTHoro llHTepB8JIa. 

HOMep SeN HB.lIReTCH KmOqeBOH: COCT8BJUIKHI{eHiKypa8.na ,n:eTa.JIbHOrO 

aY,ll;IlTa. HOMepa seN rr03BOJUHOT «BepHYTbCH B IIpOIIIJroe~ ,1l;JIH orrpe,D;eJIe­
HIIJl3Ba-qeHHH:, BIlOCJIe,ll;CTBHll nO,ll;BeprWHXCR I13MeaeSllJIM, sa orrpe,n;eJIes + 

HhIH MOMeHT BpeMeBIL CToJIfieD; SeN rrpe,.!l;CT8B.JIeBHfl OBAJGA_AU DIT_TRAIL 
perHcTpHpyeT HOMepa seN Ha DeeM rrpOTflmeBIUI Be,1l;eHlHI mypH8JIB. ,lJ;.1Ifl 

Toro 'ITofiw onpe,ll;emlTb, R8Koe lIMeBHO 3H8TleSlle CTOJIfiI{8 SA LARY YBIIAeJI 

IIOJIh30B8TeJIb Scott, MO.iKHO BhIIIOJIHHTh CJIe,ll;YIOrrp-di: 38rrpoc, KOTOPblR IIO­

JIyqaeT HOMep SCN IIplI BhlfiopKe aaIlHCH IlO~'1h30BflTeJIeM Scott: 

SELECT SeN 
FROM dba_fga_audi l _lrai l 

'rl IWRr cbJ€ct _scnema = "IIR" MID object_name = "I-Mi'"; 

TIpe,ll;IIOJIO:IKIIM. qTO 3aIIpoC sepHyJI 14122310350. TOr,ll;8 ShIDOJIHfleM ew;e 

O,ll;IIH 3aDpoc, Teneph YJKe qT06hl Y3HaTh TOqaOe 3BaqeBlle cToJIfiD;a SALARY. 
KOTopoe yBH,Il;eJI Scott. 

SELECT salary 
I-HOM e-np AS Of- SeN 1 4 1 223 1 03~C 

fll ltH E. e"T,pid = 1CO, 

CSe,ll;eHlIfl 06 seN B :lKypB8JIe ,Il;eT8JIbHOrO ay,ll;lITa qpe3BhlQaiiHO BaJKHbl, 

TaK KaK coxpaHeHlIe ,Il;8BHhlX. KOTophIe IIO~'1h30BaTeJIh yBII,Il;eJI B pe3YJIbTa­

Te Bhln OJIBeHlIfl ceoero 38Dpoca, ofieCneQHBaeT KOBTpOJIHpyeMoCTh. TIOM­

BHTe 0 TOM , qTO 06'heM AocTynBhlx AaHHhlx OTKOT8 a8.IHICIIT OT pa3Mepa 

T86JIHQBOrO n pocTpaBcTBa OTR8Ta H 3BatJeBHn nap8MeTpa IIBHD;HaJIII38-

D;HI1 6a3hl A8BBhlX UNDO_RETENTION _PERIOD . 3cp<}JeKTIIBBhlMH 6y,n;YT TOJIhKO 

onepoTHBBO BhInOJIHeBHhle peTpocneKTRBHhle 3anpochl. B rrpoTIIBBOM CJIy­

Qoe .n;8HHhle MoryT 6hlTh n epe30nlIC8Bhl, II rrOJIYQeHlIe TOTIHhlX peTpocrreK­

TIIBBhlX .n;aBHhlx OKfI:lKeTC.H HeB03MO:IKBhlM. 

IIpH Heofixo,1l;HMOCTll KaK MO)f{HO 6o}lee TOllHO o rrpe,1l;e}lHTb 3Halle-

811$( cToJl6n;u HU YK1l3UHltblH MOMeH T Spe:MeHIt <:lle,!(yeT H CnOJlb3()­

BH Tb B npe,!("lJO.;i{.e8HIt /IS OF He BpeN:eHHYlO MeTKY . 11 HOMep seN. 

HaCTpolilKa FGA 
IIocMoTpnM K OA, IICDOJIh30B8BBhl ll B npe.n;hl.n;yru;eM pa3,n;eJIe, .n;JIfl BBo.n;a 

B .n;efiCTBlIe MexaBII3Ma .n;eTaJIbBOrO aY,!l;IIT8 .n;JIfl Ta6JIIID;hl : 

lH:.G1 N 

OBMSJGA" adc_po licy (ob ~ eet_schema 
ob ~ Bet_name 

=> "HR" 
=> "EMP " 
=> "l::Mll SEl " 
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) ; 

END: 

B rrpHMepe IIpHBe,ll;eH8 86COJHOTHO 3JIeMeBT8pH8H IlOJIHTIIR8. B pe8JIbBOH 

.iKII3HH BaM Hy.iKBO 6y,n;eT H8CTPOHTb ,n;eTaJIb BbIH ay,n;HT TaR, 'tITo6bI OH OT­

Be'tlaJI BallHlM ROHRpeTHbIM Tpe6oBaBHflM . B nOCJIe,n;YIOrn;HX pa3,1l;eJIaX BbI 

Y3B aeTe. RaR MO.iKHO H8CTpaIlBaTb nOJIIITIIRII. 

Bbl60p CTon6LlOB AIlS! aYAI'ITa 
ECJIll 3anllCbIBaTb llH<popMaUIlIO Ra.iK,n;bIH pa3, Ror,n;a KTO-TO 'tITO - TO BbI6e­

peT 113 Ta6.IIH:O;bI, .iKypHaJI ay,n;HTa CHJIbHO pa3paCTeTCfl, II HM 6y,n;eT C.lIO.iKHO 

ynpaBJIJITb. B03MO)KHO, HMeeT CMbICJI perllCTpHpOBaTb ,D;OcTyrr TO.IIbKO 

K orrpe,n;e.7IeBHoMy Ha60py CTOJ16:O;OB. )laBaiiTe BepHeMCfl K orrllcaHll1O Ta6-

JIIIUbI EMP. 

SOL> DESC emp 
Name Nul l? Type 

i::MI'1I) 

i::MI'NAM I:: 

JOB 
MGR 
HIREDATE 
SALAHY 

COMM 

DEPnm 

NOI NJLL NUMIJI::H(4) 
VAHCHAH2( 10) 
VARCHAR2(9) 
tlUMBER(4) 
DATE 
NUMlJ EH( 7, 2) 

NUMlJI::H( f, 2) 

tlUMBER(2) 

ECJIll BHIIM8TeJIbHO nOCMoTpeTb Ha CTOJI6:O;bI . TO OR8)KeTCa, 'tITO ,n;JIa HeRO­

TOPbIX ll3 HllX 8y,ll;llT MomHO C'tIIIT8Tb 60JIee B8mHbIM. 'tIeM ,n;JIR OCT8JIbHbIX. 

H8npllMep, Bce 06p8w;eHllH R CTOJI6uy SALARY perllcTpllpOB8Tb Heo6xo,n;llMO, 

a 3HaqeHllfl cToJl6:o;a HIR EDATE, B03MO)KHO. He CJle,n;yeT TaR )Ke CTporo ROH­

TpO~'IllpOBaTb . ,IJ;aBaiiTe npe,n;nOJIO)KHM, 'tITO Ha STOT pa3 H eo6xo,n;HM ay,n;HT 

,n;ocTyna TOJlbKO K cToJI6:o;aM SALARY H COMM , HO He K O BceM OCTaJIbHbIM. )lJIfl 

SToro CJIe,n;yeT 38,n;aTb 3Ha'tleHlle napaMeTpa audj t _co LHfn n po:o;e,D;YPbI 

AD D_PO LICY c~'Ie,D;ylOW;llM o6pa30M: 

5EGIN 
DBMSJGA. adc _policy (obJect _schema 

EN D: 

obj ect _name 
pol icy_name 
audi t _c olumn 

) ; 

=) HR' 
=) EMP" 
= ) I::MI' Sl:: l " 
=> . SALARY, COH N" 

TaKafl HaCTpOHKa rrpllBO,D;HT K TOMY, 'tITO )KypHaJI ay,n;llTa nHmeTCfl TOJlbKO 

B cJIy'tlae, eCJIll rrOJlb30B8TeJIb BbI611paeT ,n;aHHbIe U3 cToJI6:o;a SA LARY I1JIII 

COMM . ECJlll 3anpoc o6parn;aeTcfl TOJIbKO K CTOJI6uy ENAME, mypH8JI BeCTIICb 

Be 6y,n;eT. 

Bce BbIIIIeCKa3aHHoe OTHOCllTca He TOJIhK·O K cToJI6u;aM, aBHO H a3BaHHbIM 

B 3anpoce, HO II K cToJI6uaM, aa K OTopble 3anpoc CCbIJIaeTCH HeaBHO. H a­

npIlMep,3anpoc 
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SF! I"C-' .. FROM r r, emp: 

BbI6HpaeT Bee CTOJI6UbI 113 TafiJIHUbI [ MP, BKJIIO'tIan COMM II SALA RY . IIosToMY 
aTO ,a;eHCT Blle 3a n HCb1BaeTCfl. HeCMOTpn aa TO tlTO IIMeH8 cTon 6UOB HBB O He 

B 8 3 B 8 Hbl, aanpoc CCbIJI 8e TCn fiB BllX H enBEC. 

" " ',.,' B Orac1e9i .D;eTI:tJlbH.blM a y,lJ;H T aarry cKaeTcR, KIIK T OJIbKO BCTpeqae-r -

., en CChlJlK8 Hli .'lIo6o u M 3 cTo;r6:O;OB. nepe~ni.c.neHHhlx B IInpaMf!Tpe 

,-_"_~_' "'.:.' audi t _col umn. B Orac le 109 c Y ll.\;e CTBy e T B03M mKHOCT b YK8311Th , CJl e ­
;::J;y e T .1IM BK.lllOqaTh a y.n;HT npM CChIJIKe HR oiJUH. H3 L'To.'16:O;OB. HJll1:iKe 

T Cl.1lhKO npH C<:hl ,71KP. HH fle e. CTO.l16n;hl ( eM . pa3,!:\p.1l . FGA ,lI; JlS Orac­
le 109_). 

Bbl60p ycnoBl11ii aYAI1Ta 

IIpe,a;rroJIo»uIM, '<ITO Barna ROMII8HHR ,HBJIHeTCR rJI06aJIbHoft Koprropa.u;weii 
c 50000 (nJrn 6oJIee) COTPY)1;HHR OB, paa6poc8HHhIX ITO BeeMY Mllpy . IIpHHll­
MaR BO BHaMflBIie paaJUPUUI Tpy,n:OBbIX aRKOBo,n:aTeJIbCTB Ii o;IiKJIOB onJIa ­

TbI, MOjKBO CK8a8Tb. '<ITO 68a8 ,n:aB BbIX n epCOB8JI8 HR p860TaeT rrpelIMyrn;ecT ­

BeBBO B peJKlIMe OLTP. ECJIlI B 3TOM CJIy'<la e perlICTplIpOSaTb m060e 06pa­
IUeHIie K CTOJI6O;8M COMM It SALARY, TO mypa8JI a y,n:HT8 OTle a b CROpO pa3p8C­

TeTCfl ,n:o BeYIIp8BJIfleMbIX p83MepOB. 06,n:YMblBafl B03MomBble pemeHUfl, 

Bbl MomeTe a8XOTeTb Orp8BlI'<I.lITb perIiCTpa:O;lIEO oGpaIUeBlIH TOJIbR O B Bbl­

,n:aEOrn;nXCfl CJIY'<l8flX (Han pllMep, npIi n o nblTRe n pOCMOTpa 3 apn JI8T. npeBbI ­

malOIUUX 150000, UJIIi npH nOIIhl T Re npOCMOTpa 6alUeu JIHTlB OH 38 p n JI8-

TbI). IIo,n:oGBoe Orpa BIiQeBne MomBO 3a,n:a Tb B nOJIIiTHRe FGA, Y K 838B ye· 
Aonup. B crreu;n8JIbBOM nap8MeTpe au di t _condi ti on npn BbI30Be npou;e,n:YPbI. 

ECJIn rrOJInTH R a y me GhlJIa orrpe,n:eJIeHa , Y,!l;8JUleM ee : 

BEGI N 
l) tj MS_r GA. d rap_pol iCy (objec t _SChema 

obJ ec L_narne 
pol icy_name 

) , 

EN D: 

3aTeM COa,ll;aeM HOB y EO nOJIllT n R Y: 

Dt GI N 
OBMSJGA . adc _po licy (Ob J ec l_SCherrra 

Obj ect _name 
po llcy_name 
audiL_cclurnn 

FtW; 

audit _condi tion 
) : 

e> · AKUIl" , 
e) · EM P' . 
e> · EMP SEL -

e> · HW 
e> · [ MI" 

e> · EMP SEL ' -

=> ·SALAny. COMM ' 
=> ' SALARY >= 150000 OR ENPID = 100 ' 

IIapaMeTp aud lt conditio n nCnOJIb30S8H ,1l; ./Ifl orpaHH"<IeHlUI penlcTpa.n;nii 

B mypH8JIe aY,!l;lITa TOJIbRO TeMH CJIY"<IaaMIi. Ror,!l;8 3H8"<IeHIie CTOJI6u;8 SALARY 
n peShlmaeT 150000 IiJIlI KOr,!l;a 3Ha"<IeHHe EMPID paSHO lOO. EC~'1n rrOJIb30Ba­

TeJIb BbI6npaeT 3arrIiCb ,!l;JIa Roro-To, "<Iba 3apnJIaTa paBHa, H 8 rrpHMep, 

149999, T8Koe .u:eHCTBlIe He 6y.u:eT p e rIiCTpnpoBaTbCH . 06paTlITe BHHMaHIie, 
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qTO .n;JIH qJOpMB"pOSaHIiH 3anliCH mypHa;rra aY,ll;IIT8 He06xo.n;KMo BhIllOJIHeHlle 

o6oux YCJIOSllM: IIOJIb30BaTeJIb ,n;OJI:lKeH 06pam;aThCH It orrpe,n;eJIeHHhlM CTOJI6-

r:J;aM U YCJIOBlle ay,n;IlTa ,n;OJI:lKHO 6bITb BbIllOJIB eHO. ECJIIi nOJIb30BaTeJIb He 06-

pam;aeTcn R 3HaqeHIIfO cToJI6ua SALARY llJII1 CONN B 3an poce . TO :lKypBaJI Be 

6y,n;eT cpopMHpoBaTbCfl, ,n;ame eCJIH 3anpan IHBaeMan 3anIlCb HMeeT 3HaqeaHe 

150000 B cToJI6ue SALARY. H anpIlMep. nycTb 38pnJIaTfl Jake COCT8B.lUIeT 

160000 Hero Il,n;eHTHCllHK8TOP ENPID paBea 52 . IIO.1Ib30B8TeJIb. KOTOPhlM npo­

CTO XOqeT Y3H8Tb, KTO flBJIHeTCH ero HaQ8JIbHIIKOM, Bhl,n;aeT T8ROM 3anpoc: 

SELECT mgr 
FnOM ernp 
WIIIH [ empid = :it, 

IIoJIb30BaTeJIb H e BbJ611paeT ,n;aHHble HII II3 cToJI6r:J;a SALARY, HII II3 COMN, IIO ­

STOMY mypH8J1 Be Be,n;eTCfl. O,1J; HaKO 3anpoc 

SElEC I mg r 
FR OM ernp 
I'l'HER E sala ry > 160000; 

(lJOpMIIpyeT .iKypH8J1 . CToJI6eu; SALARY ynoMHBYT B rrpe,n;JIOmeHllll I'.'HERE, no­

STOMY nOJIb30B8TeJIb Heflsao BhlOlipaeT ero, TaR QTO YCJIOBI:Ie 06pam;eHHfl 

R CTOJI6uy BhlnOJ1HeHO. 3aaQeBIIe SALARY Il3BJIeQeaBhlX 3amrceu npeBhlDJ8 -

eT 150000 - YCJIOBlle Uy,n;IiT8 BhlnOJ1HeHO. 06a C06hlTilfl npOIl30IIl,lIIl, no-

3TOMY 6y,n;eT CCPOPMIIpoB u Ha 38nllCh B mypH8JIe 8Y/1I1T8 . 

•• v:·" .. . . -, .. : 
.n;lIa rPHepHpOBRHIUI :lRnUCH B >KypHl'l.lle fJ y,lJ;HT8 He06xo,lJ;HMo HfJmy­

nJIeHHe iJe,l}x C05b1THii: YCJIOBHe S y,lJ;H T S n;OJI>KHO oueHHBSThCSI KSK 

" l1CTHHa* u nO;'lba OBH7e.1Jb ,1J;OJI)f{eH Bblfil1paTb COOTBeTCTBYlOl.Ql1e 

cTo.'I5ubl. IIpH HacTynJIeHHH TOJIhKO O.1l.HOrO C06hlTH.fI aanHCh Sy.nH ­

T a He 5y.n;eT Cq,OPMllPOBSHS. 

"YCJIOBIIe ay,n;IlTa Be OOfl38TeJIbBO ,n;OJDKBO CCbIJ1aThCfl Ba CTOJI6Uhl Ta6JIH­

u;hl , .n;JIfl ROTOpoii onpe,n;eJIeB8 nOJ1IiTHKa; aBO MomeT CChlJI8TbCfl a8 II ,n;py ­

rue 3H8QeHIUI, B TOM QHCJIe H8 nceB,n;OCTOJIOUhl. IIocJIe,n;HflH BOaMomHOCTh 

y.n;06H8 Tor.n;a, Kor.n;8 Bhl XOTIiTe OTC.T£e.iKHB8Th ,n;eMCTBIUI He Bcex IIOJIh30Ba­

TeJIeR, a TOJIbK O HeROTophlX. IIpe,n;nOJIOmIlM. QTO Tpe6yeTcH p erllcTpIlpO­

BaTb o6pam;eHII5I It Ta6JIHUe [ MF nOJIb30BaTeJIH Scott. Onpe,n;eJIHeM nOJIIiTIi ­

Ry CJIe.n;ylOm;IIM o6paaoM: 

BEGI N 
08 MS_~ GA"actc_po li cy (ob: e ct~s c hema 

ob~ect _n ame 

poli cy_name 
audit_cclumn 

aud it30ndition 
) ; 

[ t~D ; 

=> "HH", 
=> ·tMIJ" 

= ) "EMP_SEL" 
= ") "S/\LAHY" COMM 
=> 'USER=' 'scon··' 

PerIlcTpHpoB8Tbca 6y,n;YT TOJIbRO .n;eMcTBIiH nOJIb30BBTeJIH Scott. "YCJIOBlle 

MO:IKBO 6ea Tpy,n;a aaMeHIiTh B H 60JIee no,n;xo.n;arn;ee, BanpHMep, YKHaas USeR 
I N (" scon" " "rReD" ") . QTo6bI BKJIIDQIiTh ay.n;IlT ,n;JI5I Scott 11 Fred. 
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B03MO)KHO. Tpe6yeTC,H perrrCTpI1pOB8Th Bee AeticTBlul , KOTophle BhIITOJIHH­

IDTCH ITO a8sepilieHIHI pa6o'Iero AHH: orrpeAeJIHeM nOJIHTIiKY CJIeAYIOIUwM 

o6paaoM: 

DcGI N 
UDMS_ rGA.OdC_POliCy 

(cb J ec l_ sctlerna 
cb j € Cl_ I'aTle 

pc1l.cy_rar,e 
audH colUrln 

~> 

~> 

=> 
= ) 

audit_condition =) 

' HW , 
EMP' 
[ MI' All 

. SALM1Y , CO MM' 

'to_number(to_char(sysdate , .. hh24 "» not between 09 and 17' 

[tw ; 

PerIiCTplipOB8TbCfl 6y,n;YT Bee 06parn;eHIifl K cTo:rr6U;8M SALARY Ii COMM Bcex 
IIOJIh30BaTe~'Ietf, BhlIIOJIBeBHhle B H e BpeMeBHoro H BTepB8JI8 , B8'IIIH8IOIUe­

r OCfl B 9 'IaCOB YTpa. II 38R8HtIIIB8IOIUerOCfl B 5 ~I8COB Be'lepa. Bee IIOJIIITHKH 

6hIJUI BBaB8Hhl IIo-pa3HOMy II onpep;eJIeHhl ,ll;JIH O,ll;HOH Ta6JIIID;hl - EMP , ITO ­

aToMy BIIOCJIe,n;CTBllrr B mypH8JIe aY,!l;IlT8 MomBO 6y,n;eT ll,n;eHTIH]lHuHpoBaTh 

3an HCH, Bhl3BaHHhle rrpilMeHeHileM Ka;-K,ll;OH H3 rrOJIIITHK. Han pHMep, 'llTO-

6hl Y3HaTh, KaKOH nOJIhaOBaTeJIh o6paru;aJICH K 3arrilCHM [ MP B Hepa6o'llee 

BpeMH, BhlnOJIH HM TaKOH 3arrpoc: 

SELEC-I db_u se r, 
f- HOM db3_t g3_3UJJt_trail 
I'iHEnE pelicy _n ane = . EMP _AH' 

B hl MOJKeTe aa,n;aTh JIEo6oe ROJIH'lleCTBO YCJIOBlln:, y,n;OBJIeTBOpmOID;HX KOH­

KpeTHhl M Tpe60BaHH HM aYAHTa AJIH BaIIIeH co6cTBeHHoH 6aahl AaHHhI X . 

3anViCb nepeMeHHblX CBlI3blBaHVllI 

51 rro,n;rOTOBHJI OTJIII'llHylO ~'10ByIIIKY ,ll;JIH Scott - rrOJIhaOB8Te.1JH . KOTOPhlH 

JIf06HT rrpOCMaTpHBaTh aapnJIaThI paaHhl X BhlCOKOon JIaqilBaeMhlX PYKOBO­

AHTeJIeH HaIIIell KOMn8H H H II MOIO B TOM qHCJIe). Teneph KamAhlH P83, KO ­

rAa Scott 3aXOqeT yaHaTh p83Mep TaKon: 3apnJIaThl, STOT l}JaKT 6YAeT 3anIl ­

caH B JKypHaJr aYAHTa. 

OAEaRO DpeADOJIO.>KIIM. ~ITO DOCJIe Bcex 3THX TlllaTeJIhEhIX DpIIrOTOB~'1eEHH 

Scott IIOqYBcTByeT. 'llTO « a8IIaXJIO ;-KapeHhIM». H KaKIIM -TO 06paaOM P8C ­

R poeT MOn: IIJIaH . BYAyqH HCRJIIO'llllTeJIhEO coo6pa311TeJIhEhI M, OH 113MeHfl ­

eT CBOn: aailpoc, IICilOJIh3Yfl rrepeMeHEYIO CBflah1BaHIIfl H HaAeflCh TeM ca­

MhlM II36emaTh aYAIITa: 

SOL> variable EHPID number 
SOl> execute: EHPID : = 100 
SOl> SELECT salary FRON emp WHE RE empi d = : ENP ID; 

H o ero IIonhlTRa Tepn HT EeYAa'llY, TaK KaR FGA co6HpaeT 3Ha'lleHH.H nepe­

MeEHhlX CB.H3hIB8 H HR ( S ,ll;o rr OJIHeEHe K TeKCTY SQL -onepaTopa) . 3TH 3H8-

q eEHH MO;-KHO YSHAeTh S CToJI6n;e SQ __ GIND npe,n;CTaBJIeEHH DGIIJGII_AUDIT_ 
TR AI L. B npe,n;hIAyru;eM npHMepe 6hl JIH 6hI 3anHcaHhI c.ne,n;YIDru;He ,ll;8HHhIe: 
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SOl> SELECT sql_text . sql_bind FROM dba_fga_audit_trail ; 

SOl TrXT SOl rmm 

select. f r om r r ernp I-Ihere err,pid ::; :et,pid #1( 3) lOa 

06pSTilTe BHllMSHlle, ttTO rrepeMeHHhIe CBfl3hIBSHIUI 3aIIIIChIBSIOTCfl B rpop ­

MaTe 

(3 ) 

YRa3hIBaeT Ha TO, ttTO pettI. I1.1J;eT 0 rrepSOH rrepeMeHHOH CBa3hIsaHIIH. 

ECJIII B 3arrpoce HeCRo:r[I.RO nepeMeHHI.IX CBa3I.IsaHIIH, TO nOCJIe.n;ylO­

m;lle 6y.n;YT oT06paJKaTI.C.H RaR #2, #3 II T . .n;. 

YRa3hIBBeT qlaRTIIttecKYIO .LI:JIIIHY 3H8.tteHHfl nepeMeHHoH CBfl3hIBaHHfl . 

B HBilleM rrpIlMepe Scott IIcrrOJIb30BfUI 3HatteHile 1 DO, rroSTOMY .LI:.lIIIHa 

paSHa 3 . 

100 

YRa3hIBaeT cpaRTII'lleCROe 3HaqeHIIe rrepeMeHHoH CB.H3hIBaHII.H . B .n;aH­

HOM CJIyqae aTO 100. 

CTOJI6en; SOI __ BI ND CO.LI:epJKHT CTPOKY 3Ha'lleHIIH, eCJIll IICrrOJIb30BSHO He­

CKO~'IbKO rrepeMeHHhIx CBfl3hIBaHllfl. HsnpllMep, ec .. 'I1l6hI 3snpoc 6hlJI TSKIIM: 

SOL> VARIABLE empid number 
SOl> VARIABLE sal number 
SOl> BEGIN 

2> : empid , - 100; 

J> :sal " 150000; 
4> END; 
5> / 

PL/SQL procedu-e successrully ccmple Led . 

SOL> SELECT .. from hr . emp WH ERE empid = :empid OR salary> :sal ; 

TO cToJI6en; SOL_BIND ShIrmI.LI:eJI 6hI CJIe.LI:YIOm;llM 06pa30M: 

#1(3 ): 10C #2(5) 15000 

IIepeMeHHhIe CBfl3hIB8.HlIfl ll.LI:eHTllrpHUHPYIOTCfl rr03 H UHeH, 3Hat IeHHeM 

H .LI:JIIIHOH 3HS'lleHIIfl. 

3anIlCb 3BatteHIIH nepeMeBHhIx CBfl3hIBaHIIfl ttpe3ShI'llatiBo SaJKH8, npIItteM 

B e TOJIbKO B n;e .. 'IflX KOHTpOJIIIpyeMocTll, HO II .LI:JIfl SHBJIII38 IlIa6JIOH8 .LI:OCTY­

rra K .LI:8HHhIM, KOTOPhlH CJIOJKHO I1CCJIe.LI:OBBTb KBKIIM-TO I1HhIM crroc060M. 

IIpe.n;noJIOJKIIM, BhI XOTilTe orrpe.n;e:rlHTb HaIlJlytl IIIYIO cxeMy I1H.LI:eKCIIpOsa ­

HIla .n;Jla XpaHIIJIIIm;a .n;aHHhIX. CJIe.n;YeT Ha HeKOTopoe BpeMa SKJIIO"'IIITI. .n;e­

TaJII.HhIH ay.n;I1T .n;JIH 06'heRTOB, 3aTeM npoaHa:rlH3I1pOSaTb 3Ha"'leHIIH CTO~'I6-

UOB SO L_ T[ XT II SOL_GI NO JKypHaJIa ay.n;IITa H rrOJI)-'""'IHTI. npe,!J;cTaBJIeHile 0 TII -



330 i naBa 6 . AeTan i.JH biLli aY.QVlT 

IIax 3HaQeHIIll, Bhl6rrpaeMhlx nOJIb30B8TeJUIMII. TaKYro I1HQJOpMa:O;I11O MOac­

HO 6hlJIO fibI T8Kme IIOJIYQIlTb IT3 npe,D;CT8BJIeHHH V$SCL , H O ,ll;aHHOe 

Ilpe,!J;cTaBJIeHile oCYll..(eCTBJIHeT BbI60PKY 113 pa3,!1;eJIHeMOrO rryJI8. 113 KOTOPO­

ro C TeqeBileM BpeMeBil CTapbIe onepaTopbI MoryT fibJTb y.u;8JIeHbJ. :HeYPBa­
JIhl FGA coxpaBfllOTCfl B Ta6JUfUe FGA_ LOG$,1I;O Tex n op. IlOKa 8,l1;MHHIICTpaTOp 

GaabI ,D;8HHbIX flBB O Be y,il;8JlHT I1X. IIosTOMY m ypBaJIbl FGA o6ecne~UIBaIOT 

60JIee H8,il;em.HbIH MeX8Hll3M c60pa TeReTOB a8rrpOCOB II 3HaQeHUH rrepeMeH­

HhlX CBH3hlB8HIIR. IIOJlyqeHHbIe CBeAeHllR OK83hlBfUOTCH BeChM8 IIOJIe3Hhl 

Ilpil paapafioTKe CTpaTerIlll HH,IJ;eKCI1pOB8HIIH II ceKIUIOHIIpOB8HHR. 

OTKIlIOLleHllle 3anlllCIII nepeMeHHblX CBSl3blBaHIIISI 

B HeKOTophlX CJIYTJaflX HeT Heo6xo,!J;IlMOCTIl B 38rrHCH B m ypH8.II ay,lJ;HT8 

SQL-TeRcT8 H 3HaqeHIIH rrepeMeHHhIX CBfl3hIBaHHfl. Tor,11;8 MomHO OTKJIlO­

qHTh perHCTpaUIIIO TaKllX 3HaqeHllH ,lJ;Jlfl SROHOMllH n pOCTpaHCTBa . .1lJIfl 

SToro (T. e., qTo6hI He 38nIIChIB8Th 3HaqeHHR rrepeMeHHhIX CBR3hIB8HIIR) 

CJIe,11;yeT YCT8HOBHTh napaMeTp audit_tra i l rrpOue,11;yphI ADDjOLICY rraReTa 

DOMSJGA B 3HaqeHIIe DO (rrpeK paru;eHIIe C60p8 TeRCTOB SQL II 3HaqeHIIll rre­

peMeHHhIx CBH3bIsaHIIH) BMeCTO DO_CXTCND CD (c60p TeK CTOB SQL II 3aaqe­

B IIll nepeMeBHhIx cBfl3hIsaHlur). 3HaqeHHe no YMOJIqaaHIO - DB_EXTENDED . 
H8rrIImeM PLj SQL-GJIOR ,lJ;JIH OTRJIIOqeHHH c60pa TeRCTOB SQL II 3H8qeHHH 

nepeMeHHhIX CBH3hIB8HHH (rrapaMeTpy a udi t_ t rail rrpIICBailBaeM 3 HaqeHile 

ROHCTaHThI D13MSJGA. 08): 

BEGIN 
OEMS ::GAadd peli c)! (obJec t scheTIB 

obJect name 
policy_name 
BLdH cclum r 
aLdit ccnd i t i.on 
aLdH_trail 

EtW; 

I 

) ; 

= ) 'IIR' 

=) ' EMP ' 

=) . EMP _SEL ' 

= ) . SA l ARY , COMM' 

=) . SAL/IRY >= 150000 OR EMPID = 10C , 

= ) IJliMSJGA. db 

3aAaHl'le MOAynSi o6pa6oTKI'I 

B hI yme BIl,11;eJIH, RaK FGA MomeT perIlCTpilpOBaTb <paRT BhI60pRH (SE­

LECT) ,lJ;aHHhIX (s Oracle9i ) H3 Ta6JIIIUhI mIll ¢aKT BhInOJIHeBHfl orrep8Topa 

DML (8 Oracle 109) B Ta6JIHn;e mypHaJIa aY,11;I1Ta FGA, fG/\_ LOG$ . FGA rro,lJ;­

,lJ;epmIIBaeT eru;e O,11;HY BamHYIO £}JYHKUIIIO - B03MomHOCTb BblrrOJIHeHIIH 

xpaHilMoll PLjSQL-nporpaMMhI (xpaHHMoH rr pOn;e,11;yphI aa PLjSQL I1J1I1 

J ava-MeTO,11;a ). ECJIII xpaBllMafl rrpOIIe,11;ypa, B CBOIO O"tlepe,lJ;b, H BRarrcYJIll­

pyeT rrporpaMMy 060JIOQRH ( shell) IIJIH orrep8IIIIoHBOfi CIICTeMhI, TO II OHa 

MomeT GhITb BhIrrO~'IHeBa. Ta K afl e,lJ;IIHII O;8 xpaHIIMOll nporpaMMhI Ha 3hIS 8 -

eTCR Moay.lLeJlt o6pa6omlcu (handler module). B rrpe,11;hI,lJ;yru;eM npHMepe n pII 

C03,lJ;8HIIII MexaHH3M8 aY,lJ;I1T8 ,lJ;JIR o6paru;eHllll K T86JIlln;e E~lP MomHO ,11;0-

n OJIHllTeJIbHO YKa3aTh xpaHllMyIO rrpOn;e,11;ypy ,lJ;JIH BbIrrOJIHeHIIH (oT,lJ;eJIb­

HYKl I1JIII B COCTaBe naReTa). HanpilMep, ,11;JIH BbIIIOJIHeHIIH xpaHilMoH npo-
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D;e,n;YPbI myoroc . rrpllHa,ll;JIem8rr:.t;eH: IIOJIh30BaTeJIH) rG/u\DMIN , IIpOCTO BbI3bI­

BaeM rrpoue,ll;ypy liDO_POLI CY C ,ll;ByMH HOBbIMI1 rrapaMeTpaMll: 

[} f: GIN 

DBMS FGA . adc_po l.icy (obJecl_schema 
ob i e ct_na~ 

policy_name 

~> 

~> 

~> 

· Hn' , 
· EMP ' , 
· EMP SEL . 

-

EtW: 

3udlL_cclurnn => ·SIILIIRY. COMM' 
auaiL co r-dillon =) 'SALARY >= 15COCO on EMPID 100' 

handler_schema 
handler_module 

) ; 

=> . FGA_ADMIN' , 

=> ' HYPROC' 

ECJIll YCJIOBllfl rrOJIllTIUUI aYAllT8 BbIIIOJIHeHbI, H BCTpeTIaeTC$I CCbIJIR8 H8 

YK8a8HHbIe CTOJI6UbI, TO rrpoHcxo,n;flT .n;B8 Co6bITHH: ,n;eiiCTBHe peI'IlCTpIIpy­

eTCH B *ypH8JIe aY,ll;IlT8, II BbIIIOJIH.ffeTC.ff rrpoD;e,n;ypa my::noc B cxeMe 

FGtU\ OMIN . IIpoue,ll;ypa aBTOMaTH'<IeCKIl BbIIIOJIHHeTC.ff B p8MKax aBTOHOM­

HOH TpaH3aKuaa rrpll Kam.n;oH BCTaBKe 3aIIHCll B *ypHaJI ay,n;IlTa. 3TO 03 -

Ha'<laeT, '<ITO JIE06bIe a3MeHeHafl, BHeceHHbIe Mo,n;YJIeM o6pa6oTKH, 6YAYT 

38<jJllKCllpOBaHbI llJIH OTMeHeHbI 6e3 OKa3aHH.ff KaROrO-JIIl60 B03,!1;eiicTBH.ff 

H8 TpaH3aKD;IIEO ceaHca, Bb13B8BIIIero MO,n;yJIb 06pa60TKII . OHIl T8.fOKe He 

6y,n;YT MeIIIaTb BbIIIOJIHeHIlEO aYAllTa . 

ECJIH lIO KaKoH -To np:nqHHe MO,!l;y.'1b o6pa6oTKH He CMO!' oTpa6oTHTb 

KoppeKTHO, FCA H e coofiJ.qaeT 06 ollllIfiKe npH Bhl60pKe ,!!,aHHhlx H3 

T a6JIHUhI. B MecTo 3Toro FGA rrpOCTO MOJIqa npeKpaJ.qaeT H3BJIeqe­

HHe CTPOK, rt-'UI KOTOPblX He y.n;aJIOCb BhlnO.'1HHTb MO,!l;YJIb o6pa6oT-

KH. STO ,!!,oCTaTOqHO KOBflpHa.fl CHTyIHI;H.fI, TaK KfI.K Bbl HHKaK Hf! ya­

HaeTe 0 TOM, qTO MO,!!,YJIb o6pa6oTKll He oTpa6oTa .'1. By,o:YT B03Bpa­

J.qeHbl He Bce CTPClRU, TO e(:Th peay.'lhTflT 6Y,!l,eT HeBp.pHhlM. IImtToMY 

tJpe:~BhIqliii:H() Ba:lKHO TJ.qaTeJIhHO TP.CTHPOBflTh Trump. Mo,!!,y;uIl 

MO,n;yJIb o6pa6oTRH oc06eBBo rrOJIe3eB, eCJIH BbI XOTHTe 3ElIIIIChlBaTb .n;8B­

Bble B coocTBeBHbIe T86JIHD;hI , 8 Be TO.llbRO B 06bI'<IBbIe Ta6JIHD;hI .iKypHaJI8 

ay,n;HTa . Ha IIepBbIH B3[,JIH.n; Mo*eT IIORaa8TbCH, '<ITO pe'<lb u,n;eT 0 npOCTOM 

IIOBTopeHHH yme UMeIOrr:.t;eHC.ff cpYBRuaOHaJIbHOCTU . O,n;HaRO B CJIe,llSEOID;HX 

pa3,n;e~'1aX 6y,n;eT IIORa3aBO, '<ITO TeM caMbIM BbI MomeTe 3Ha'<lHTeJIbBO pac­

IIIUPUTb CBOH B03MomHOCTH. 

ECJIU 8bI IIOMHUTe, IIpH ,n;eTaJIbHOM aYAHTe *ypBaJIbI ay,ll;HTa rrHIIIYTCH 

8 T86JIllUY rGi\ __ OG$ cxeMbI SYS Ta6JIH'<IH OrO IIpocTpaacTBa SYSTEM . Tarwii 

MexaBH3M HMeeT TpH IIOTeBUHaJIbHO cJIa6h1x MeCT8. 

1. TaR R8K <)Ta T86JIHUa co,n;ep*uT CBe.n;eBHfl 060 Bcex 06p8r:u;eBHflx KO 

BceM T86JIHD;aM, ,n;JIfl KOTOPbIX orrpe,n;eJIeH AeT8JIbHbIW ay.n;HT, ee cOAep­

*HMoe HBJI.ffeTCH KOHqm,n;eBUH8JIbHblM II ,n;OJI-mHO 6bITb aarr:.t;llrr:.t;eHO. O,n;­
HaKO IIOJIb308aTeJIb SYS llJIII JIE060H: ,n;pyroH: rrOJIb30B8TeJIb C pO.TIbEO a,n;MI:I­

HUCTpElTOpa 6a3bI ,n;aHHblX MO.iKeT 6e3 Tpy,n;a y,n;aJIHTb CTPOKH H3 3TOW 
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Ta6JIllUhl, y.o:8JUUI TeM caMhIM a8IIHCH *ypS:8JIa FGA. ,Ilna Qpe3BhlQaRHO 

Tpe60B8TeJIbHhlX K 6eaorr8cHocTil opr8HH38UHH (8 oco6eHHOCTli Tex, "<IbH 

AeHTeJIbHOCTb perYJIllpyeTcH CrreUH8JIbHhlMH HOPM8THB8Mll, TaKIIMIl 

RaI< HIPAA, Sarbanes-Oxley. Visa Cardholder Information Security 
Policy) B03MO)KHOCTb DOA,IJ;eJ1KH ,n;8HHhlX aY,ll;HT8 ae,ll;OnYCTHM8. 06ecne­
tIeBHe 6e30nacHocTll ,rpm .iKYPS:8.:rrR ay,n;liT8 flBJUIeTCfl rrepBocTerreHHofi: 
a8,ll;aQeii, a MeX8HH3M aYIlHT8 «ITO YMOJI'IaHHIO-> :}Toro He rapaHTIIpyeT. 

2. J-ICYPH8JIhl aY,1l;IIT8 Be,iWTCfl He TOJIbKO ,ll;JUI onepaTopOB DML, HO II ,iVUI 
SEI_EC T, a03TOMY 38 KopOTKoe BpeM.H MomeT 6hlTb creHepIIpOB8HO 60)11>­

IlIoe K.OJIIIQeCTBO a8IIIICeH:. "l.{acToT8 o6par:u;eHuii K 68ae ,ll;8HHhlX II KOJIII­

qeCTBO a8,ll;8HHhlX rrapaMeTpOB aY,I1;I1Ta orrpe,l1;eJUIIOT, HaCKOJIbKO cepbe3-

HbIMil MorYT 6bITb BbI3BaHHble ~TIIM rrp06JIeMbI. B 6aae ,1l;aHHbIX OLTP 

acypHaJIbI aY,1l;I1Ta (pacnOJIoaceHHbIe B cxeMe SYS II Ta6JIII'llHOM npDCTpaH ­

CTBe SYSTEM) MorYT cyrn;ecTBeHHo «p83,11;YTb» Ta6JIII'llHOe rrpocTpaHcTBo 

SYSTEM. ,Il;aace eC.:r[II Ta6JIIIIJ;a 6Y,1l;eT yceKaTbC.H rrOC.JIe nepIlO,l1;I1'lleCKOro 8p­

XIIBilpOBaHII.H, MoaceT OK8aaTbCH, 'llTO YBe.JIII'llilBIlIIIeC.H l}JaHJIbI ,I1;aHHbIX 

He MoryT COKpaTIITbC.H ,1l;0 npeacaero p83Mepa, II B KOHue KOHUOB B Ta6-

JIH'llBOM npocTpaBcTBe SYSTEM 6y.n;eT Macca BeHCnOJIb3yeMoro MeCTa. 

AJIbTepaaTIIBHbIH: rro,ll;XO,ll; aaKJIIO'llaeTC.H B C03,1l;aHIIH rrOJIb30BaTeJIbCKO ­

ro *ypBaJIa ay,ll;liTa li nOMemeHilil ero B nOJIb30BaTeJIbCKOe Ta6JIII'llBOe 

npocTpaHcTBo, r,ll;e liM TaK me y,ll;06HO yrrpaBJIflTb, KaK II .mo6bIM ,I1;py­

rilM Ta6JIII'llBbIM rrpocTpaBcTBoM. MomBo TaKme crreIIli8~'IbBO crrpoeK­

TIIPOB8Tb T86JIHIJ;y T8KHM 06pa30M , 'llTo6bI orrTHMH3I1pOBaTb npOH3BO ­

,n;I1TeJIbBOCTb H apXIIB8IJ; I1IO. H anpilMep, MomHO CeKIJ;I10HHpOBaTb Ta6-

J[IlIJ;y, C,ll;eJI8B yrrpaBJIeHile 6o.nee rIl6KIIM. 

3. IIpH HacTpoHKe no yMOJI'llaHillO 38rrHCH npOCTO BHOCHTCH B mypH8JI, HH­

KaKoro yBe,1l;OMJIeHII.H 0 BoaHilKilieH rrp06JIeMe HIIKOMY He OTCbIJIaeTC.H. 

Oracle He rrO,ll;,1l;epacilBaeT B03MO./KHOCTb COa,ll;aHII.H TpIlrrepOB ,1l;JI.H Ta6-

JIIIIJ;hl :lKypHaJIa aY,ll;I1Ta, KOTophle MO./KHO 6bIJIO 6bI I1CrrOJIb30BaTb ,ll;JIH 

OTnpaBKil 3JIeKTpOHHhlX coo6rn;eHIIH I1JIII npe,ll;ynpe:lK,ll;eHIIH:. O,ll;HaKO 

B03MomHOCTb aBTOMaTII'lleCKOrO Bhl30Ba xpaHHMOll: nporpaMMhl MomeT 

6bITb BeCbMa IIOJIe3BOll:, eCJIH Heo6xo,n;HMO BbIIIOJIHHTb KaKoe-TO npe,n;o­

npe,n;eJIeBHOe ,ll;eHCTBHe apH BhlnOJIBeBHH YCJIOBilii ay,n;HT8. H anpHMep, 

Kor.n;a KTO- TO paCCM8TpHBaeT ,1l;aBHhle 0 3apIIJIaTe HaH60JIee BhlCOKOOII ­

JIatlHBaeMhlX TOII-MeHe,n;mepOB BallIell: KOMnaHIIII, MomBO OTnpaBJIflTb 

YBe,n;OMJIeBile COTpy,n;BHKy C~'Iym6bI 6e30II8CBOCTH IIocpe,n;CTBOM Oracle 

Advanced Queuing mIH Oracle Streams. MomBo T8Kme OTnp8BHTb 

;:)JIeKTpOHHoe COo6rn;eHile apH HacTynJIeHHH onpe,n;e~'IeHHoro C06hlTilfl 

I1JIII 3aperIlCTpHpOB8Tb l}JaKThl ,n;OCTyna K ,n;aHHbIM COTpy,n;HIIKOB BhlCO­

Koro paHra B crreIJ;I1aJIbHOH Ta6JIIIIJ;e. 

PeIIIIITb B03MO·)KHble rrp06JleMbI MO./KeT aOJIb30BaTeJIbCKaH HaCTpoiiKa aY,ll;I1-

Ta. COa,ll;a,ll;I1M Ta6JIIIIJ;y ,n;JIH xpaHeHIIH 3arrIlceii. OHa Mor~'Ia 6bI BXO,1l; I1Tb 

B JII06ylO cxeMY, HO I13 coo6pameHIIH 6e30rr8CHOCTil rrOMeCTilM ee B cxeMY, 



HaCTpO~Ka FGA 333 

KOTopaH .rPIH ,n:pyrHx UeJIeH IiCrrOJIh30BaThCH He 6y,n:eT. BY.ll:eM IiCIlOJIh30-

BaTh Ty.iKe cxeMY, 'ITO H paHhIIle: rGAJIDMIN. BOT IlpHMep TaKoR Ta6JIHII;hl: 

I' iliaiir H3 Ae6 - caiiTe : c r flagged access . sq 1 ' 1 

1 CfH:Al t IAliL t HaGged_access 
2 
J 
4 , 
5 
( 

g , 
10 
11 
12 
13 
14 
15 
15 
17 
15 
19 
20 

tgasid 
en t r-yic 
audi t _co t e 
tga_policy 
db_use r 

cs_use r 

authent_t ype 
client_id 
client_info 
hOst_none 
instance_id 

'0 
t e rm 
schemo o'\\'ne r 
table_r aTle 
sq l_text 
seN 

21 TAB LESPACE audit ts 

NUMIH:H ( 20 ), 
NUMIH:H (20), 
UAI l: , 
VAHCHAH2(30), 
VAHCHAH(30) 
VARCHAH2(30), 
VAHCHAH2(30) 
VARCHAR2(10C), 
VARCHAR2(64), 
VARCHAR2(54) , 
tIUMB ER(2). 
VARCHAR2(30) , 
VARCHAR2(30) , 
VARCHAR2(20) , 
VARCHAfl2(30) , 
VAflCHAfl2(611), 
NUMBER (10) 

22 PARTITIotl BY RAUGE (audi t_date) 
23 
211 PARTITIotl vOl\rnC1 VALUES L:::SS THAN 
2J ( IO_LlAI : ( ' 02/01/20C4 mll/dd/)'yyy'», 
23 I'AHllllON ),0 4m02 VALUeS L: SS IHAN 
2/ ( IO_LlAI : ( ' 03/01/20C4 mll/dd/)'yyy'», 
28 I'AHllllON ),04m03 VALU eS L: SS IHAN 
29 CrD_LlAI ::. ( ' 04/01/20C4 m'fl/ dd/yyyy'», 
30 I'AHHrlON y04mC4 VALU ES L: SS IHAN 
31 (TO_DAT: ( '05/01/20C4 m'fl/dd/yyyy'», 
32 PARTlTlON y04mC5 VALUES L: SS THAN 
33 (TO_DA1:( ' 06/0 1/20C4 m'fl/ dd,lvyyy ' », 
34 PARTITION yO 'lmC3 VALUES L: SS THAN 
35 (TO_DA1:('07/01/20C4 ,'m'fl/dd,lvvyy'», 
33 PARTITION y04mC7 VALUES L: SS THAN 
37 (TO_DA1::('08/01/20CII ,'m'fl/dd,lvvyy'», 
38 PARTITION v04mC8 VALUES L:::SS THM 
39 (TO_DA1:('09/01/20CI\', 'm'fl/dd/yVYY'», 
10 PARTITION de" VALUES LESS THAtI 
11 (t~AXVALUE) 

12· ) , 

CTpaTerIUI O'lIiCTKH ,n:aHHOH: Ta6JIHII;hl Qpe3Bhl'laH:HO rrpoCT8: Ra.IKllhlH: Me­

CflU Bce ,n:aHHhle ay,n:HT8, CpOR xpaHeHHfl KOTOPhlX IlpeBhlIIlaeT O,n:IiH MecHU, 

IlepeMeru;aIDTca B oT,n:eJIhHOe aBTOHOMHoe XpaHHJlIiru;e H y,n:aJIHIDTCa H3 Ta6-

JIIiII;hI. TaKHM o6paaoM, IlpOIiCXO,n:IiT rrOMeCa"'lHOe ,n:HaIla30HHoe ceRII;IioHIi­

pOBaHHe Ta6JIHUhl 110 CTOJI6II;y AU DIT_DAT[. Kor,n:a rrpIixo,n:IiT BpeMH O'lIiCT -
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KII, H npeo6paayro ceKII;IiIO B Ta6JIIIuy. I1cnOJ[h3YH KOM8H.n;y /l.L T[R TI\O LE".[X­
CHANGe PARTI TION , a a8TeM nepeChIJI8ro co,n;ep:>KHMOe Ha MarHIITHYro JIeHTY 
IlpH IIOMOll..(II TaRoll lPYHKD;HOH8JIbHOCTil Oracle, RaK Transportable Tab­
lespace (rrepeHocliMbIe Ta6mlllBbIe rrpocTpaHcTBa). 3aTeM y.n;8JIflIO paa,ll;eJI. 
I\:aJK.n;bIH MeCflU C03.11.8IOTCfl BOBbIe CeKD;I1I1 .zvm B 8cTyrr8roIIJ;IfX MeCflue8. 

T enepE. Heo6xollHMO C03,ll;8Tb rrpoue,IlSPY )l;JUI3anO.JIHemUI Tfl6JIHUbI . By.a;eM 
pa6oT8Tb B TOW me 6eaon8CHOH cxeMe, rAe xpaHHTcR Ta6Jmu;a (H8rrpilMep, 
FGA_AD ~lI N). ITpoue.1l.ypa 6YAeT Bbl3blB8Tb BCTpoeBHYro QJYHKUIIIO DBMSJ LASH ­
BACK . GET_SYSTEM_CHAtlGE_Nl!MBER , IIoaToMY ae06XO,ll;IIMO $IBBO Bhl)J;STb npHBH­

JIerHIO EXECUT E H8 cooTBeTcTBYIOIIJ;liH naKeT. Or IIMeHil nO)lb30BaTeJ[,ff SYS 
BhlIIOJIH,ffeM : 

GRAUT EXECUTE ml dbms_ "" lash back TO f Ga_adm ir , 

T e IIepb c03,a;aeM IIpOn;e,a;ypy. 

j . illaii l' Ha tJ e 6-ca~ le : access l agger sql • 

CREATE OR REPLACE PROCEDURE access_f l agGe r , ( , 
1 

6 ) 
7 18 

p tab1 e O'oI'ne r 
p_tab l e_nO r1e 
p_fga _policy 

n~ VI,RCI IIIR? 
I N VARCHAR2. 
IN VARCHAR 2 

8 l _fgasic NUMBER(20); 
9 l _ent rnd tlUMBER(20); 

1C 1 term VARCI1I\R2(2000) , 
11 1 db use r VARCHI\R2(30) , 
12 los use r VARCHAR2 ( 30) , 
13 l _autM rt _type VAHCHAH2(2000) ; 
14 l _Client_id VARCHAH2 (100): 
15 l _cHent_info VARCHAR2(B4) , 
16 l _llOSu'a 'lle VARCHAR2(30) , 
I I l_inst arC€_ i d 
18 l_iP 
19 l_sql_ lex l 
20 I_sen 
21 I l[Glt~ 

22 
23 
21 
('5 

" 27 

28 
29 
JC 
31 
32 
33 
34 

l_fgasic 
13n tryi d 
I t e rm 
I db tl se r 
I_os_use r 
l _authe r t _type 
1 cl i ent id 
1 c1 ient i nfo 
1 hos t r ,noe 
l _ins t arce i d 
l _ip 
1 sql text 
1 scn 

tlUM ~I:: H (2), 

VAHCHAH2 (30) , 
VARCHAR2 (1000) , 
tlUMB ER ; 

: = sys_context ( . US::HENV' . SESS iON W ' ) 

51'S_context ( ' US:::REIN ' . ENTRYI D' ): 
51'S_COn t ex l ( ' US :::RENV' . TERMINAL' ) . 
sys_context ( . US-Rf NV' . Sf SSTON_US r R' ), 
sys_context( ' US-RFNV' 'OS_US FR ): 
51's_contex t ( ' US:::REIN" . AUTHEtHI CATION_ TYPE' ); 
51's_con tex t ( ' US :::RElN" . CLI EIH IDEIHI FI ER . ); 
sys context ( . US-RENV' . CI TENT TNFO'), 
sys context ( . US-R F"NV' . HOST" ) ; 
S)is_context ( . US:::RENV . I NSTAtJC::: ' ) : 
S)is_context ( ' US:::REIN" . IP _ADDR:::SS' ); 
sys context ( . US::RENV' . CURREtH SOL'), 

- SYS . DBMS FLASHBACK, get syste'fo cha r ge numbe r , 
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J:': 

36 
37 
38 
39 
40 

" 4? 

13 
44 

45 
46 
17 
4R 
49 
5e 
51 

" 53 
54 
55 
56 
57 
58 
59 
5C 
ill 

52 
53 

64 
55 
56 
57 

58 
, 9 
70 
71 
7? 

73 
74 

7E- ENe 
16 / 

It~ S CRT INTOS f l agged _access 
( 

fgas i d 
entryld , 
aU dit_da t e, 
f ga_po I i cy , 
db_user, 
as user , 
au t hen t _t ype 
cl1e r t id , 
Cliel'l_info , 
host _na rle, 
i nstance_id, 
1 p 
te i m , 

schema owne r 

tabl e_name, 
sq l _te xt, 
sen 

VALues 
( 

1_ fgasld, 
l _enl ryid , 
sysdate, 
p_ fQa_policy. 
I db use r , 
l _os_use r , 
l_autMn t _type, 
l _clienl_ld , 
l_client_jn f c, 
l_ host_name , 
l_instance_id , 
1 ip , 
1_ t e Crl 

p_ labl€_owner. 
p_table_name 
l _sq l _t ext . 
l_ sc r 

K JIfOQeBhle MOMeHThI Ko.n;a IIOHCHHIOTCH B Ta6JIIiD;e . 

CTPOIOf OnHcaHJ[e 
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8- 5 06paT IITe BHllMaHlIe Hil BXOAHhle napaMeTphl. B Mo,n;YJIe ofipa60TKll Heoo­

XO,[lllMO llcnO."Ib30BRTb lIMeHHO nplIBep;eHHhle 3AeCb rrRpaMeTphl, R He KR­

Klle- TO APyrlIe, II lIM eHHO B YKR3RHHOM nOp5IAKe : B ."IRp;e."Ieu TR6JIlIUhl, 

llM5I TaOJIlIUhl II llMJI nOJIlITIIKll FCA. KOHe~IHO . llMeHll napaMeTpOB MO­

r yT 6hlTb JII06hlMll , HO lIX n 03llUlIH o n peA e ."I5IeT llX H R 3 HRQeHlle. 
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CTPOKH OUHc3HHe 

22 - 34 3TH CTPOKH co,o:epm8T pa3HOo6pa3HYlO HHCPOPM8UJIJO 0 .n;eiicTBHHX II ce­
aHcax IIOJIh30B8TeJIJI. I1x MOllieT 6b1Tb 60.'IhlIIe, - OHM MoryT HCIlOJIb30-

BHTh BCKJ HH(llOPMHUIUO, rrpe.o:OeTflB.1JsteMYlO KOHTPKCTOM US ERENV. 

34 BO;:lBpIUneHHblH tPYHKIJ;HeH TeKYIIJ;HH CHCTeMHblH HOMep H3M eHeHHSI 

seN 3aIIHCblBfJeTCSI B mypHa,n ay.n;HT/L 

::15 C06PflHHblP 3Ha~IeHHSI BCTIlBJIHlOTC${ B C03,1l;flHHylO pflHee Ta6J11Ul:y 

:: LAGGED_ACCESS . 

H3-38 OlIlH6RH Oracle BwaOB (PYHKUHU SYS_CONTEXT( 'lJSEfl:::NV' , . 8::8 -

SJQNJD ' ) Bcer.n;a B03Bpaw;aeT 0 BHyTpH 06paOOTQHR8 FCA. ~-trll 

ollm:6K8 6hL'l8 HCnpaBJleH8 B BepcmI Or8c1e 109 Release 2. Ha MO­

MeHT C03L\tlHHH KHIIrH He cy:w;eCTBOB8JIO naTQa, HcnpaB.1J.mow;ero 

aTy OllUI6KY .n;;m npeJJ:mecTBylO~IX BepcHii:, noaTOMY CTPOK8 2 BCP.­
r.o:a 6y.n;eT lIMeTb 3HaqeIDIe 0 (nOKS He BhlH.ll:eT H He 6Y.ll:eT ycraHoB­

.lleH COOTBeTCTBylO~ii: naT'll). 

HaROBeu, ,1l;068BJUleM npo:o;e,1l;Ypy B DOJIllTHRY FGA, t.fTo6l:J OHa BbI3blB8-

.lI8Ch aBTOM8THQeCKll npH Bl:JDOJIBeBHll YCJIOBHH aY,1l;HTa: 

nEGI N 
DB r~ s_ =GA . ad d_pelicY' (Ob J8cu ,cheTia 

ObJect_na me 
policy_name 
a L.. dit cclumr 
aLd .iL cci1di l ion 

ENO : 

/ 

hand l e r schena 

hand l e r_module 
) : 

"> 
e> 
e> 
e> 
e> 
e> 
c ) 

' HR ' 

"tMil ' 

"EMP _SEL " 
"SALARY , COMM" 
"S ALA rW ) = 150000 on EHPI D l OC' . 
"FGA ADM TN" 
'ACCeSS -LAGGl::H" -

Terrepb rrpil BhIIIOJIHeHiln YCJIOBHH aY,1l;I1Ta 3aIIHCh BHOCHTca 8 Ta6JIIfD;Y 

FGfU_OG$, a TaRJKe B Ta6JIIfUY FLAGGEDjICCCSS . .upyrIlMH CJIOBaMIf, rrOJIh30-

B8TeJIbCKHH o6pa6oTQIfR aY,1l;IfTa He OTMeHaeT Be,ll;eHile 06bI'UW?O :lKypHaJI8 

ay,a:HT8. IIpHQIfHa rrpocTa: MO,1l;YJIb 06pa6OTKll C.rry:lKliT He TOJIbKO ,a:JIJI cos · 

,1l;aHllfl nOJIh30BaTeJIhCKOrO :lKypaaJIa ay,ll;HTa, OB TaRJKe llCDoJlb3yeTcfl ,Il;JIfl 

aBTOMaTlltIeCROrO BhI30Ba XP8BHMOH Dpo:o;e,1l;ypbI, KOTopafl MO:lKeT BbIDOJI­

BJITb pa3Boo6pa3HbIe ,1l;eHCTBIUI: OTnpaBJUITb 3.lIeKTpOHBhle coo6m:eHllfl, 

BhI,Il;aB8Th rrpe,ll;ynpelK,1l;eBHfl, 06HOBl[flTb KaKOH-TO Qmar II T.,Il;. IIo:3TOMY 

CIICTeMHhIe ./KYPH8JIhI aY,ll;HTa Heo6xo,ll;HMO nO,1l;,a:ep./KHB8Th B JIl060M CJIYQ8e. 

ECJIll Heo6xo,1l;HMO o6eCnetIHTb em:e 6o,llee H8,1l;eJf(BYIO a8II..J;IlTy XP8BHMOif 

IImllopMa:O;IlH, MOJKHO C03,1l;8Th ll,ll;eHTRQBYIO Ta6ml:O;y B YJl:8JIeHBOH 68ae 

,Il;8HBhIX II HCnOJIh30B8Th O,1l;HOCTOpOHHee C03,1l;aBHe MOMeBT8JIhHhIX RonHH 

B pe./KHMe «TOJIhKO ,Il;JIfl tITeHHfl)). ,ll.lIa mo60H 3mUICH, BCTaBJIeBHOH B Ta6-

mm:y FLAGG ED_ACCESS JIOKaJIbHOH 6ashl ,a:aHHhIX. C03,a:aeTCJI II,a:eHTlItI1H1H 

cTpoRa B Y.ll:8JIeHHOH Ta6JIIHle. Ho II a,a:ecb B03MOJKHbl 3JIoyrroTpe6JIeHila co 

CTOPOHbl a,a:MHHIlCTpaTopa 6a3hl ,a:aHHhIX, KOTOPhlH MOJKeT y,a:aJIIlTh :lKypHaJI 
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MOMeHTaJIhHOll KOIHUf. O,n;S8KO B 6aa8x .a;8HHhIX C OTHOCHTeJIhHO HeShICOKOH 

8KTHBHOCTblO MomBO a8,ll;8Tb KOPOTKHH nepHO,ll; OfiHOBJIeHHH , 'llT06bI 3H8'lle­

HUfI nepe.n;aSaJUICb cpaay naCJIe RX nOfIBJIeHHH 8 HCXO,ll;HOU: fiaae .a;8HHhIX 

11 y a,n;MlfHHCTpaTopa 6bVIO arreSh MaJID speMeHR ,rpm y.n;aJIeHHfi 38rurcea. 
I{: COm8JIemUO, T8Koe pemeBHe flBJIfleTCfl e,ll;llHCTBeHBO .n;ocTynBbIM, TaR 

RBI< SByTpH MO,ll;YJIfI o6pa6oTKH pacnpe,l.WJleBElbIe TpaH38KD;IIR He IIO,ll;,ll;ep­
mllS8IOTCR, IIOSTOMY HeS03MO.iKHO BhIIlOJIHllTb BCT8SKY HanpHMylO B y,o;8-

JIeHHylO TaGJIIIIJ;Y. 

,n;ame eCJIll a8rUICH Y,ll;8JreHbI, Mo·mHO IIOJIYlfHTb 3Ha-qeHHH 113 apXHBHhlX 

¢aibIOB JKypH8JI8 IlpH IlOMOIIJ;ll Oracle Log Miner. TaR aaru;m.Il;aWT .mYPH8-
JIhl FGA B BhlCoKoH8,ll;e.iKHhlX CHCTeM8X . .... .. ' 
.'. \.~ ... .oil • . ... ": 

MOiKHO HCII0.l1h30SaTb MO.n:y ;'Ib o6pa6OTKH He TOJIbKO ,QJIH C03,ll;aHHfl 

nOJIbaOBaTeJIbCKOrO a<yplHl.:J1l HYlI;ItTa, ao H D;JIJ1 BblnO,1HeHlUl lI;PY­

nIX onepanHii (HanpHMep, ,lJ;.1n OTnpaBKH 3J1eKTpOHHoro coofiJ.U;e­

HHn peBH30PY npH 06pa~eHHH K oc06o ceKpeTHhlM ,ll;3HHhlM BHe pa-

60Qero BpeMeHH). 

IIORa Mhl I'OBOpIIJHI TOJIhKO 0 TOM, R8K 3a,ll;8Th AeTaJIhHhlH: 8Y)1;IIT AJIH OT­

AeJIbHOH: T86JIIID;hI. AAMIIHIICTpaTOp 683hl ,ll;8HHhlX OTBeQaeT T8Kme 38 ROH­

TpOJIh II yrrpfl.BJIeBlIe Bceil KOB(l)I:lrypa~Heft FGA • 

.llJIH rrpOCMOTpa rrOJIIITIIK FGA, ROTophle yme 6hlJIH orrpe,ll;eJIeBhl B 683e 

,ll;8HBhlX, MomBO 06P8TlIThCH K npeACT8BJIeHIIIO CJIOBapa 6a3hl ,ll;8HHhlX 

013tU'lUO IT _POLI CIES , KOTopoe CO,ll;epm.HT CJIe,ll;yIDrr.t;lIe CTOJI6D;hI: 

OBJ[CT_SCH[MA 

HMJ1 cxeMhl, KOTOpoii npllH8,1l;JIemllT Ta6JIHU8 HJIII rrpe,ll;CT8BJIeHHe, ,ll;JIH 

KOTOPhIX orrpe,ll;eJIeH8 rrOJUITlIK8 . 

OBJ[CT_N AMC 

HMJI Tfl6JIlID;hI IIJIH npe,ll;CTflBJIeHlIfl. ,ll;.llS! KOTOPhIX onpe,ll;eJIeH8 rrOJrHTH­

IW . 

POLICY_NAMC 

llM5I rrOJIHTHKIL 

POLICY_TEXT 

ECJIH cYll..J.eCTByeT YCJroBHe rrO.i'IHTHKH, H8rrpHMep SA LARY> -~ 50000 OR EM­
PID:::1 00 , OHO rrpHBO,ll;IITCfl B ,ll;8BHOM cToJI6.o;e. 

POLICY _COLUMN 

ECJIH rrOJIHTHK8 CBS!38H8 C orrpe,ll;eJIeHHhIMH CTOJI6U8MII (H8npHMep, 

m.YPHBJI 8Y,1l;HT8 q,0pMHpyeTca TOJIhKO rrpH CChIJIKe HB orrpe,ll;e)IeHHhIe 

CTOJI6uhI), HX Ha3BBHlIH BhIBO,ll;HTCH B ,ll;8HHOM cTon6D;e . 
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p, _SCHEMA 

ECJIH orrpe.n;eJIeH MOI1:YJ1h o6pa6oTRH ,ll;JIH n o:rlllTHKH, oT06pamaeTcH HMH 
ero BJI8,ll;eJIhua . 

PF JUNCTI ON 

ECJIH MO)1;yJlh o6pa6oTKH onpe.n;eJIeH H $IBJUleTCSI Hea8sIIcilMOH npou;e­
,ll;YPOH:, BhIBO,n;I1TCR ero I1MjI. ECJHI MO,nSJIh o6pa6oTRH RBJIReTCH naKeT­

HOH npoueAYPOH, TO 8 .n;8HHOM cToJIfiu;e BhIBO,1l;I1TCa I1MH rrpoo;e)J;yphl, 

a 8 cToJIfio;e pr _PAC KAG[ - llMH n8KeTU. 

PF_PACKA GE 

eM. OIIHCflHHe CTOJIGUa PF JUNCTI ON . 

ENAB LED 

YK83hlsaeT, BKJIIQ'qeHfl ;I'm IIOJUlTHK8 ay.n;HTfl (YES I1JIH NO ). 

B Oracle 109 .n;8HHoe npe,1J;CT8s:rremre CO,1l.ep)I<lIT pfl,lJ; ,ll;OIIO • .'IH IITe.7IhHbJX 

CT0J16uOB: 

SEL 

INS 

LPD 

DEL 

AU DIT_TRAI L 

PO LICY _CO LLfIN OPTI ONS 

OHu6Y)J;YT OIl llC8H hl ,1J;8Jlee B pa3,D;e.7Ie 4:FGA B Oracle 109», 

Vlcnollb30BaHVle np0l..\eAYP DBMS_FGA 
OB MSJGA - ,1J;OCT8TO'!HO n pocToii rr8KeT, BKJIIO<JaIOIIJ;HH: B ce6fl Beero 4 npo­
o;eAyphl, KOTophle MO:lKHO HCrrOJIb30BaTb ,lI;JIJI a,ll;MHHHCTpHpOBaH HJI ,Il;eTaJIb ' 

B oro ay,ll;HTa 6a3hl ,Il;aHBhlX: AD D_POLICY, DR OP_POLICY, DISAB LE_POLI CY H ENAB­
_E_POLICY. 

IIOMBHTe, tITO D OJIHTHKa FGA B e flB JIfleTCfl o6-oex:mo.1It 6a3hl ,lI;aBHhlX, no' 

STOMY K H eH H e npHMeHflIOTCfl 06hlTIHhle o n epaIJ;HH SQL. )l~'!fl a~MHBHCTPH ' 

pOBaHHJI rrOJI H THKH Heo6xo,ll;HMO HcrrOJIb30BaTb rrpoIJ;e,ll;Ypy AD D_POLICY rra­

K e T8 DBMSJGA , KOTopafl Y>Ke 6hlJIa ODHcaBa Bhlme. 

npOl..\eAypa DROP_POLICY 

,11;JIfl Y,Il;aJIeHHfl IIOJIHTHKH FGA c~'!e,ll;yeT HCIIOJIb30BaTb npoue,1l;Ypy DROP JO­
_ICY II8KeT8 DB MSJGA. H 8npHMep, ,lI;JIfl y,lI;8.'!e HHfl onpe,ll;eJIeHHOH paBee no ' 

JIHTHKH ,lI;JIfl Ta6.'!HIJ;hl EMP Heo6xo,ll;HM TBKOii <pparMeBT KO,ll;a : 

BEGIN 
DflMS FGII .d rop po l i cV (object schema 

object name 

=> "II R" 
=> "EMP " 
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ECJIli rrOJIliTliKa He cyru;eCTByeT, 6YAeT creHeplipOBaHa oill1I6Ka: «ORA-

28102: policy does not exist~_ 

MO:>KeT B03HlIKHYTb Heo6xoAliMOCTb BpeMeHHoro OTK.JnoqeHlIH 3arrlICli :>KYP­

Ha.na aYAlITa, HarrpliMep AJIH OqlICTKlI :>KypHaJIa aYAliTa lIJIli 1I3MeHeHlIH 

Ta6JIliUbI AJIfl ero xpaHeHlIfl. YA8JIflTb rrOJIliTliKY He rrpliAeTCfl, MO:>KHO UpO­

CTO OTKJIIOqHTb ee, HCnOJIb3Y5I npoueAYPY DISABLE_PO_ICY n8KeT8 OBMSJGA : 

BEGIN 
DBMSJ GA. di sab l e_po l i cy (obJect_SChemo 

obJect na~le 

pclicy_name 

[tw ; 

/ 

) , 

npo~eAypa ENABLE_POLICY 

=) ' HR , 
= ) . EHP ' 

= ) 'I::HI'_SI::L 

OTKJIfO~eHHafl nOJIHTHKa COXpaH5IeTCfl, TOJIbKO He Be,!l;eTCH 3aIlHCb B *YP­

HaJI 8YAliTa. IIocJIe Toro K8K Heo6xoAliMbIe MaHlInYJIHUlllI no 06CJIY:>KlIBa­

BHIO BbI IIO.7IHeHbI, MO:>KHO CHOBa BKJIIO~HTb IIO.7I llTHKY, HCnOJIb3Y5I npo:o;e­

,lI;YPY [ NAGl[_ PO LICY rraKeTa DElMSJGA: 

BEGI N 
DBMSJGA. ena ble_pol icy (obi ect_screTla 

obj ect name 
pol icy_name 

I:: tW; 

/ 
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) 

=) • HR" 

= ) r MP 

= ) 'EHP_S::L' 

B STOM pa3,l1;eJIe OIIHcaHbI cnen;HaJIbHbIe B03MO:>KHOCTH H paCilllIpeBH5I 

(llYBK UliOBaJlbHOCTli FGA B BepclIli Oracle 109. 

,QonOllHIIITellbHble KOMaHAbl DMl 
B Oracle9i FGA IIO,ll;Aep:>KHBaeT aYAHT TOJIbKO ,lI;JI5I o IIepaTopa SE LECT; TaKHe 

o IIep3TopbI DML, KaK I NSERT, LPDATE H DE LETE, ,1J;eTa.7IbHoMY 3Y,lI;lITY IIO,ll; ­

BeprHYTb HeB03MO:>KHO. B Oracle 109 ,lI;eT3JIbHbIM aY;J;HT ,lI;ocTyrreH H ,lI;JI5I 

orrepaTopOB DML. HOBbIM rrapaMeTp stat eme nt_types rrpoue,1J;YPbI ADD_ POLICY 
IlaKeTa DBMSJGA rr03BOJI.HeT YK83aTb, ,1J;JUI KaKliX onepaTopoB CJIe,ll;yeT rrpo­

BO,ll;lITb aYAliT. IIpOAOJI:>KaH rrp e,ll;bI,lI;yru;lIM rrpliMep, npeArrOJIO:>KlIM, ~TO Te­

rrepb MbI XOTliM co61IpaTb CBe,ll;eHlIH 060 Bcex Tlinax orrepaTopOB: S[ l [ CT , IN -
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SeRT, UPDATe II OI=_[T[, I1:JUI Ta6JIllUhl [MF, 80 TOJIhKO B TOM CJlytWe, eCJIll BbI­

nOJIHeHhl YCJIOBIUI aYI1:HTa. SToro MmKHO ,ll;OCTH'Ib CJIe)J;YIDIIl;HM 06pa30M: 

5EGHJ 
DB MS FGA .ad c_pol iCy (ObJect_schema 

Obj ect _n ame 

= ) . HR' . 

"'> . cMI) ' 

END; 

I 

pOl i cy_name 
3uctit_ccl umn 
a ud it ccnd iticn 
statement_types 

) ; 

= ) • cMI'_ lJM l ' 

=> ' SAIARY, CO MM 
= ) . Sill !lRY >= 150000' 
=> 'SELECT, INSERT, DELETE, 

UPDATE' 

SaImeR IIorr8,ll;81OT Bee B Ty me Ta6JUIIlS FGA _ _ OG$ II ,n;OCTYIIHhI Qepe3 TO me 

npeJJ;CTaS.JIeBHe C~'10Bap.H ,!];8HHhlX - DBAJGII_I\UDIT _ TRIIIL. LIT06hl y-qecTb Tpll 

,lJ;OIIOJIHIITeJIhHhlX TIIIIa o6paru:eHllH R ABRHhIM (INS CRT, UPDATe II DCleTe), 
B npe,!J;cT8SJIeHHe ,!{06aBJIeH HOBblH: cToJI6eo; STATCMeNT _TYPe. ECJIII BOB bIll na­

paMeTp npOu;e,ll;yphl onyr:o;eH, TO perHcTprrpyIOTCR TOJIhI<·O orrepaTophl SE LECT. 

,ll;;m onepaTopoB DE LETE aY~HT Be~eTC fl Bcer~a, BRe aaBHCHMOCTH OT napa­

MeTpa audl t _co lurrn • .!le.no B TOM, 'ITO DELETE Y,iI.aJI.rreT BCro CTPOKY H HenBao 

CChlJI8eTcn (Bo3~eHcTByeT) a8 Bce CTOJI6uhl T86JIHUhl. 

TO,,"JbKO rrl)()CTbJe npell;HKtlTbJ (TO eCTb COll;ep*8ID;l1e Bcero O,!lHO YC.;Jo­

Bl1e) MoryT JICno.>lb30B8TbCR B nap8MeTpe audlL_cond iL1on ,!I.TJR orre­

paTopOB DML. HeJlb3SI. HanpHMep. onpe,!leJlHTb nOJlHTHKy ,!IJlsr ,!Ie­

T8.TJbHOrO HYAHT8 onep8TopOB D:ML, 38,!18B n8p8MeTp au r l l30ncl lion 
cJle,!lylOID;HM o6pa.l0M: SALARY >= 150000 OR n~IJllJ = 100' . IIO."JlITUKY 

C03,!1HTb y,!laCTCH, HO 06HOBJleHHH Ta6.i1HUbJ 6y,!lYT 3aBepIlI8TbcH 

c OIlIH6KOi-i ~ORA-28138: Error in Policy Predicate . (OIlIH6K8 

B npe,!lHKflTp. nO.TJHTHRH). AIUlJlOr1{~IHO B a lld i t conci t i c r HeJlb3.H 3a­

p;aTb nop;3Brrpoc. Pa3perneHbl TOJIbKO rrpOCTbJe rrpep;HKBTbJ. 

AonOIlHlnellbHble npeACTaBlleHl11l CIlOBapll AaHHblX 

11 CTOll61..1bl 

B Oracle 109 B *YPH8J1 ,ll;eTaJIbHOrO aY,ll;HT8 3arr HCblBaeTcn pn,ll; ,ll;ODOJIHH ­

Te .. 'IbBbIX a .. 'IeMeBTOB, KOTopbIe ~OCTYDBbI 'Iepe3 Dpe~CTaBJIeB[fe DBAJGA_ 
AU DIT _ TRAL. I{poMe Toro, nOflBJUleTCfl ~ODOJlBIITeJlbBOe llpe~CTaBJIeHMe 

FLASHBACK_ TRAN SACTION_CL ERY. 

npeACTaBIleH"e DBAJGA_AUDIT_TRAIL 

B Oracle 109 B rrpe,ll;CTaBJIeHHe DBAJGA_AU DIT_TRAL ,ll;06aBJIJIlOTCn CJIe,ll;YIO ­

~He HOBbIe CTOJI6n;bI: 

STAT[M[NT_TYP[ 

THII OIIepaTopa, ,ll;JIR KOTopo r o BhlnOJIBeH8 perHCTpan;IUI (B8npHMep, 

S[l[CT, INS[RT, L.PDAT[ HJIH DCL[Te). 



FGA B Oracle 109 341 

[XT[N DED_TIM[STAMP 

B ,ll;onO.7meBHe K OGbJtIHOH BpeMeBBOH MeTKe xpaHHTCfl paCllHpeHBafl. 

BKJIIO'qaIOID;an B ceGn MHKpoceKYH,ll;hl, 'q 8COBOH IIOffC II ,1J;pyryIO ,ll;OIIOJI­

HllTeJIbHYIO HHWopMaUllIO. 

PROXY_S[SSIONID 

}J;JIH IIpOKCll - rrOJIb30BaTeJIH, rrOJIY'qIlBiliero IIpIIBHJIerllIO Ha ,1J;OBepeH­

HhlH BXO,ll; B CllCTeMY. KaK IIOKa3aHO HIIJKe. ll.a;eHTHlPHKaTOp npOKcn:-ce­

aBca coxpaEfleTCfl B .a;aEBOM cToJI6o;e: 

AI TrR USER seeta GRANT Cmm[ CT TIIROUGII gee t a 

GLOBAL_DID 

ECJIll IIOJIb30BaTeJIb HBJIHeTCH KoprropaTHBHbIM IIOJIb30BaTeJIeM. Ha­

rrpllMep, orrpe.a;eJIeHHhlM 'qepe3 LDAP, TO ll,n;eHTIIWHKaTOp IIOJIb30BaTe­

JLH OTJIH'qaeTCH OT 06hl'qHoro H,1J;eHTm:pllKaTopa IIOJIb30B8TeJIH Oracle. 

B STOT cToJI6eD; 3arrHChlBaeTCH ll,n;eHTm:pllKaTop KoprropaTHBHoro llJIH 

rJI06aJIbHOrO IIOJIb30BaTeJIH. 

INSTANCE_NUMBER 

IIprr HCrrOJIb30BaHllll TeXHOJIOrllH R ea l Application Clusters (RAC) K8-

m.n:OMY SK3eMIIJIHpy MomeT COOTBeTCTBOBaTb CBOH ll.n:eHTrrqmKaTop ce­

aHca, TO eCTb IIOJIb30BaTeJIbCKHll ceaHC 0.n:H03Ha'qHO ll.n:eHTllWHD;HPyeTcH 

ROMfillHaD;rreH HOMep8 ;Ht3eMIIJIHpa rrll,n;eHTIIQ)[IRaTOpa ceaHca. B Orac­

le 109, B OTJIrr'qrre OT rrpe,n;bI.n:YIUllX BepcllH. HOMep 3K3eMrrJIRpa perHCT­

pHpyeTCR. (06paTHTe BHHMaHHe, 'qTO B rrprrBe.n:eHHOM Bhlille IIOJIb30Ba­

TeJIbCKOM :lKypHaJIe ay.n:llTa Mhl C06llpaJIll3Tll cBe.n:eHHH.) 

OS_PROCESS 

Ii,n;eHTHqmKaTop IIpoD;ecca onepaO;HoEBoH CHCTeMbl ,Il;JIfl rrOJIb30BaTeJIb­

CKoro ceaHca. STOT I1,n;eHTH<pIIKaTOp OKa3hlBaeTCfl 'qpe3Bblt.JaHEO Ba­

meH, eCJIH Heo6xo,ll;llM aHaJIll3 COOTBeTcTByfOID;ero q,aHJIa TpaCCllpOBKH. 

TRAflSACTIONID 

II.n:eHTHlPllKaTOp TpaH3aKD;Hll, HCrrOJIb3yeMhlH B peTpocneKTHBHbIX 3a ­

npocax (,n;JIfl Toro lITOGhl IIOEflTb, liTO 38 3HalleBI1e xpaBIITCJI B ,Il;aHBOM 

cToJI6ue, B e06xo,n;I1MO npe,ll;CTaBJIflTb ce6e peTpOCIIeKTlfBEhle 3anpOChl, 

o KOTOphlX Mhl rOBopH.7II1 paBee B rJI8Be). 

npeACTaBJ1eH"e FLASHBACK_TRANSACTION _QUERY 

B Oracle 109 IIOHBJIReTCR HOBoe IIpe.n:CTaBJIeHlle CJIOBapH ,n;aHHhlX, FLASH­
[3ACK_ TRANSACTION_OUCRY , KOTopoe oT06pa:IKaeT BhlIIOJIHeHHbIe B 6a3e .n:aH ­

HbIX TpaH3aKD;Hll. IIpe,n;cTaBJIeHHe co,n;epJKHT CJIe,n;yIDID;He CTOJI6D;hl: 

XI D 
Kam,ll;aa TpaB3aKD;HH llMeeT YHllKaJIbHhlH HOMep, KOTOPhl H 3arrllChlB8-

eTCR B ,Il;aHHhlH cToJI6eD; B BH,Il;e 3Ha'qeHHH THIIa RA\~ . 

START_seN 

CHcTeMHbIH HOMep ll3MeHeHHR (SeN) Ha MOMeHT Ha'qaJIa TpaH3aKD;Hll. 
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START_TI MESTAMP 
BpeMeHHBfl MeTKa Era MOMeHT HfFIBJI8 TpaH38KIlIIH. 

CO MMIT_SCN 
HOMep SeN aa MOMeBT cpHKcan;HH TpaB38KUHH. 

COMMIT_TIM ESTAMP 
BpeMeHHfla MeTKa Era MOMeHT qHIIwaIlilil TpaH38KUIlH. 

_OGON _US ER 

IIoJIh30B8TeJIb Oracle, KOTOPhIH OTKPhlJI ceaae. 

UN DO_CHANGE, 
HOMep SeN orrepaUHli OTK8T8. 

OPERATION 
THII oIIepaU;HIi (H8rrpliMep, INSeRT, UP DATC, D[ l [ Te). ECJUI peqb I1,lJ;eT 

o PL/ SQL -6JIOKe, TO B cToJI6o;e BblBO,lJ;HTCH DECLARE HJIli BEGIN . 

TAB LE_NAME 
IIMH Ta6JIIIUbI, YIlOMIIHaeMOH 8 TpaH3aKUIlH. 

TA8 LE_0Ii'iNER 

BJIa.1l.eJIeu BbIIIIeYIIOM5IHYTOH Ta6.,'IHuhl. 

ROW_ID 
II.n;eHTllQJHK 8ToP CTPOKH, KOTopaH 6bIJI8 H3MeHea8 HJIll rrpO"l{IIT8H8. 

UN DO_SO L 
OnepaTop SQL, KOTOPblH MomeT OTMeHIITb 113MeHeHIUI, BhlIIOJIHeHHhIe 

llCXO,il;HhlM orrepaTopOM. ECJUI HCXO,il;HhlH: OIIepaTOp SQL - INS [RT, TO 

B cToJI6ue UN DO_SOL xpaHIlTCH DE LETE, II T. 11.. 

llHQJopMaD;ll,H p,8HHOI'O rrpep,CTaBJIeHIIH rrOJIe3H a B OCHOBHOM B paMKax IIC­

rrOJ[h30BaHIIH <PYHRUIIOHaJIhHOCTil peTpocneRTIIBHhlX 3anpOCOB (HOBOH B03-

MOiKHOCTII Oracle 109), HO MOiKeT npIII'Op,I1ThCH II p,JIH p,eTaJIhHorO ayp,I1Ta . 

CToJI6eD; XID p,aHHOI'O npep,CTaBJIeHIIH cop,ep:/f\IIT YHIIKaJIbHhlll ll,o:eHTII<pII ­

KaTop TpaH3aKD;IlIl, KOTOPhlH TaK1Ke xpaHIITcH B cToJI6ue TRANSACTIONlD 
npep,CTaBJIeHIIH DBIIJG/U\UDIT _T Rill L. Ha OCHOBe STOI'O cToJI6ua MOiKHO yc­

TaHOBIITb COOTBeTCTBIIe MeiK,o:y p,ByMH npep,CTaBJIeHIIHMII II rrOJIy"<lIlTb BCIO 

I1HQJopMaUillO 0 TpaH3aKUllll, KOTopaH npIIBeJIa R peI'IICTpaUllil 3an llCil 

B *ypaaJIe ayp,llTa. 

B rrpep,hlp,yru;eM rrpilMepe crrIICOR CTOJI6UOB 3ap,8BaJICJl cJIe,o:ylOru;IlM 06pa-

30M: 

audi.t column = ) SA LAHY , COMM" 

3TO 03H8"<1aeT, "<ITO 6y,o:eT BeCTIICh ayp,llT rrpII 06paru;eHilil rrO,nh30BaTeJIH 

R CTOJI6UY SALARY I1JIII COMM . Op,HaKo B HeKoTophlX CJIY"<laHx B03HIIKaeT Tpe-
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GosaHHe seCTH ay.n;IlT TOJIhlW IIpll CChlJ[Ke Ha Bee CTOJI6Uhl CIIHCKa, a He Ha 

KaKoH -To oUu.H. 113 HHX. HaIIpllMep, B Ga3e ,il;aHHhI X [ MP MomHO seCTIl myp­

B aJI TOJIhKO B TOM CJIY'iae, eCJIH KTO-TO OUH.06peMeHHO 3aIlpamHsaeT ,il;aH ­

ahle H3 CTOJIG:o;OS SA LARY H EMPNAM E. ,Il;eJIo S TOM, 'iTO apH .n;ocTyne TOJIhKO 

K o.n;aoMy CTOJIGUY paCKphlTHe KOHqm.n;eaUHaJIhHOH lla<popMa:O;1l1l MaJIOSe­

pOflTao (oGhl'laO IIOJIh30SaTeJIh m ::o;eT 3apaJI8Ty IIO IIMeHH COTpy.n;HHKa). 

ITpe.n;nOJIO.iKHM, 'ITO nOJIh30SaTeJIh Shl,il;aeT TaKOE: 3anpoc: 

SELECT solory FROM hr enp, 

By,o:YT BhlSe,il;eHhI 3apnJIaThl scex COTpy,o:HHKOS, HO Ge3 YKa3aHHH Toro, KO ­

My KaKaH Ull<ppa COOTseTcTsyeT. TaKaH IIH<popMaUIIH, CKopee scero, He 

n pe,o:CTaS.:meT ocoGor o HHTepeca. ITpe,o:TIo .. 'IOmHM Ten eph, 'iTO Bhl.n;aa TaKoll 

3aa poc: 

SELECT eTlpname FR OM h ~ enp; 

Bhl.n;aIOTCH HMeH8 COTpy,o:HHKOB, HO Ge3 YK83aHHH HX aapIIJI8T, CSe,il;eHHH 

o 3apnJI8Te 3aIll;H:r.u;eHhI. Ho eCJIH nO .. 'Ih30S8TeJIh ShlnOJIHHeT cJIe,o:YIOIll;llll 

a8npoc : 

SCI reT eTlpname , sa l ary FROM hr.emp; 

TO 6yiJem shIse,o:eH8 HH<popMaUHH 0 a8pnJIaTaX C YKa38HHeM COTPY,il;HHKOS. 

::lTO KaK paa Te ,o:aHHhle, KOTophle XOTeJIOCh 6hI aaIIJ;HTIITh. II B STOM no­

CJIe,1l;HeM CJIYQ8e ( HO H e B ,il;Byx n epBhIX) JKypH8JI 8Y,il;HT8 co.n;epmHT nOJIe3-

ayro HH<popM8n HIO, aOSTOMY ero CTOIIT seCTH. 

B sepCHH Oracle9i He cy:r.u;eCTSOSaJIO s03MomHOCTH YKa3aTh s YCJIOBHH ay,o:H ­

Ta KOMGHaanHIO CTOJIGnOB. B Oracle 109 STO MomBO C)l,eJIaTh rr pH rrOMOIll;H 

rrapaMeTpa audi c eol urrn_o:J t s npo:o;e,il;yphl ADD_POLICY. ITo YMOJIt:laHlllO STOT 

n apaMeTp YCTaaOB .. 'Iea s 3 aaqeaHe DBMSJGA.ANY_COLUMNS , 'ITO 03aa'laeT 

SKJIIOTleHlle aY,il;HTa IIpll oGpa:r.u;eBHH K JIIOGOMY H3 CTOJIGUOS CIIHCK8. ECJIll 

aaMeHIITh aaaqeaHe no YMOJI'iaHlllO Ha DBMSJGA ALL_COLU MNS, TO mypHaJI 

ay.n;HTa 6Y)l,eT IPOPMllPOS8ThCH TOJIhKO IIpH oGpaIll;eHHH KO sceM cToJI6uaM 

H3 cnHCK8. B H8meM CJIy'lae c03A8eM nOJIHTIlKY FGA, KOTOP8H 6y.n;eT coa­

,o:asaTh 3aIIHCh aYAHT8 TOJIhKO s TOM CJIYQ8e, KorAa IIOJIh30S8TeJIh shl6Hpa ­

eT AaHHhle 113 060HX CTOJI6uos: SA LARY H EM P NA~lE, CJIeAyroIll;HM 06P830M: 

fl CGTN 
Dll MS_::GA . adc_po l i cy (obj ect _schema => · IIR , 

EN D; 

I 

Obl €G t_narle => . :::M p· 
po l icy narr,e 
alcit_colunn 
a lC it_co r d i tion 
sta t ement types 
audit_column_opts 

) : 

=> . -MP DH I . , 

=> . SALARY, COMW 
=> · SALARY >= 150COC OR EHPI D = 100· 
=> ·S ELECT, I NSERT, DEL ETE, UPDATE· 
=) DBMS_FGA.all_columns 

T 8K8H B03MomHOCTh IIOaBOJIHeT cKoHueHTpHpos8Th YCHJIHH Ha OTCJIe·;RHB8-

HHH TOJIhKO K .. 'IIO'ieShIX YCJIOSHH (H YMeHhmHTh oG'heM mypHaJI8 8YAHTa). 
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.TI;JUI IIoAAepmKil BOBOH qJ¥HKD;llOHaJIhHOCTH B rrpe.n;cTaBJIeHile OB!U\U DIT_ 

POLIC IES 8 Oracle 109 .n;06aBJIeH pH,ll; ,lJ;OIIOJIHIITeJIbHhIX CTOJI6U;OB. 

SEl 

INS 

urD 

DEL 

YKa3hlBaeT, 38rrYCKueT JIII IIOJIIITIIR8 Be,n;eHHe mypHaJIa aYJJ;llT8 FGA 
B CJIyqae BhI60PKH (SEL ECT) .n;UHHhlX (YES HJIll NO). 

TO.iKe C8Moe, EO )l;JUI INSERT. 

To JRe C8Moe, EO ,Il;JIfl UPDATE. 

To me c8Moe, HO ,ll;JUI O[ _[ T [ . 

AU DIT _ TRAL 

CTOJI6uhl SQ L_ TEXT Ii SOL_B I ND 3flnOJIHflIOTCfl TOJ1hRO B TOM CJIyqae, eCJUI 

napaMeTp AUDIT _ TRAI L yCT8HOBJIeH B 3HaqeHIIe DB_EXTENDED (YMOJIQUHlle), 

a He B DB. ,l'l;aHHhIll cToJI6eu; oTo6pamaeT 3Ha-qeHile SToro rrupaMeTpa . 

POLICY_COLUMN_OPTIONS 
YK83hlBaeT, Be,a;eTC$I JIH mypHaJI ay.n;IIT8 IIpli CChlJIRe H8 Bee CTOJI6u;hI 

CIIllCR8 IIJUI all JIIo6oii: II3 HIIX. 

B 3TOM pa3,lJ;eJIe Mhl cpaBHHM FGA C ,ll;pyrIlMH TeXHOJIOrIUIMH ay,n;HTa Ora­

cle , B qaCTHOCTH C TpHrrepaMH H 06hIqHhIM ay,n;HTOM, H paCCMOTpHM IIPH­

qHHhI, IIO KOTOPhIM HCIIOJIh30BaHHe KaKorO- TO H3 CIIoco6oB MOJKeT OKa-

3aTbcn npe,n;nOqTHTeJIbHhIM. 

AeTallbHbl1ii aYAI1T 11 Tpl1rrepbl 

H3MeHeHHH B 6a3e ,n;RHHbIX, BhI3BaHHhIe BbIIIOJIHeHHeM onepaTopOB DML, 
Tpa,n;HIJ;HOHHO OTCJIeJKllBRJIIiCb C nOMOIIJ;bID TplirrepOB. TplirrephI ypOBHH 

CTpoKH ,n;ml TaKHX o n epaTopoB DML, KaK INSERT, UP DATE H DE_ETE, MoryT 

perHcTpHpoBaTb HMfl nOJIb30BaTe.7Ifl, BpeMeBBYID MeTKY, H3MeHeHHhIH 

06'beKT H ,n;pyrHe CBe,n;eHHfl. IIpHBe,n;eM rrpHMep 3a.ITHCH H3MeBeHHH B Ta6 -

JIHue EMP IIpH rrOMOI:UH TpHrrepa.: 

CR EATE OR REPLACE TR IGGEn Lr_ar_ lud_errlp 
A:=Tm HJSERT OR DELETE OR UPDATE 
ON errlp 
I-OH EACH kOW 

IH:GI N 

I NSEk l I NI O aud it trail 

VAlUI::S (U S::k SYSlJA I I::. I::MI' " US::HI::.NV C"i p_address) 
v Ta < aanee 

EtHJ ; 

/ 
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Ha'l!llHa51 C BepCllll Oracle 109 FGA TaR me MomeT peI'IlCTpllpOBaTh TaKlle 

CBe,ll;eHllH )1;JIH OIIepaTopOB DML: BpeMeHHYIO MeTKY ll3MeHeHllH, IP- a)1;pec 

II MHOI'Oe )1;PYI'oe . llC'l!e3aeT JIll B CBH311 C STllM He06xo,ll;llMOCTb B TpllI'I'e ­

pax? He COBceM. B CJle,ll;YIOIUHx pa3,ll;eJI8X 6Y,ll;eT IIOKa3aao, 'l!TO 068 IIO)1;XO­

)1;8 llMeIOT CBOll mllOCblll MHHYCbl. 

)l.eTaI1bHb,L1 aYA"'T 

CHa'l!aJIa IIorOBopllM 0 .n;eTaJIbHOM ay.n;llTe. FGA llMeeT HeCR.OJIbKO HBHbIX 

IIpellMYIUeCTB IIO cpaBHeHIlIO C TpllI'I'epaMIl. 

OmcJuJlCu(wuue ue·DML 3anpoco6 

IIepBoe rrpellMYIUeCTBO Y)Ke HeO)1;HOKpaTHO OTMe'l!8JIOCb B STOll rJIaBe. 

FGA rr03BOJI.HeT BeCTll a8IIllCll ,lI;JIH rrOJIb30BaTeJIell , KOTopble IIpOCTO Bhl-

6llpalOT ,lI;aHHhIe, He 113MeHHH llX. TpllrI'ephl He aaIIYCKalOTCH rrpll BhlGOp­

Ke )1;aHHhlX, rroaTOMY OHll6ecrrOJIe3Hhl )1;JIH ay.n;IlTa orrepaTopOB BC. Cel. 

IIpocmoma npoepaMMup06auuR 

TpllI'I'epbl Tpe6YIOT HaIIHCaHH.H 60JIbIIIOI'0 06'beMa KO.n;8, COOTBeTCTBYIO­

IUeI'O B8IIIHM ROHRpeTHhIM Tpe60B8HllHM, ROTOPhlll 38TeM eIUe HymHo 

IIO,ll;)1;epmllBaTb. Co CBoell CTOPOHhI, FGA He Tpe6yeT 60JlhIIIllX YCllJlHll 

OT IIporpaMMllCT8. 

PeeucmpupyeMbte co6blmuR 

TpllI'I'epbl 3anYCK81OTCH TOJlhKO rrpll ll3MeHeHllH )1;aHHhlX, B TO BpeMH 

RaR FGA Be.n;eT mypHaJI BHe 3aBllCllMOCTH OT Toro, MeHHJIllCh JIll .n;aH­

Hble. ECJIll )1;8HHble 6hlJIll CHa'l!aJl8 ll3MeHeHbl, a8TeM llaMeHeHlle 6blJIO 

OTl{a'l!eHO, TO TpllI'rephl He aapeI'HCTpHpYIOT ll3MeHeHllSI (eCJlll TOJIbl{O 

Bbl He llCIIOJIb3yeTe aBTOHOMHhIe TpaH3aRUllll). FGA BHOCllT 38IIllCil 

B mypHaJl ay.n;llTa IIOCpe)1;CTBOM 8BTOHOMHhlX TpaH3al{Ullll , nOSTOMY 06-

paIUeHllH R )1;aHHhIM 6y.n;YT 3a rr llcaHhl . B CIlCTeMax C BhlCOKOH 3aIUll­

IUeHHOCTblO TaRoe Tpe60BaHlle MomeT 6hlTb 06H3aTeJIbHhlM. 

KOJIu'lecmeo aanuceu JlCypuaJla 

Ilpll BhlIIOJIHeHllll ll3MeHeHll,SI TpllI'I'ephl ypOBHH CTPOl{ll BHOCHT B )Kyp­

HaJl 8Y)1;llT8 IIO O)1;HOH a8IIllCH .n;JlSI Ram.n;OE: H3MeBeHHoH CTpOKll. B CJIY­

'l!8e C FGA )1;~'Ifl 1{8m.n;oI'O OIIepaTop8 B mypB8Jl ay.n;HT8 38IIllChlB8eTC.fl 

Bcero O.n;H8 CTPOR8, BHe 38BllCllMOCTH OT Toro, CKOJlhl{O CTpOR 38TPOHY­

TO, 'l!TO yMeHhIII8eT 06'beM )KypHaJIa . 

Bbl60p cmo.ll6lf06 

ECJIll Bbl XOTllTe OTCJle)KH:BaTh .n;OCTYII TOJIbl{O K HeKoTopblM cToJl6uaM, 

TO MQ)I(HO HCIIO.7IbaOB8Tb IIpe)1;JIO)KeBHe WHERE Tpllrr ep8. HanpllMep, .n;JISI 

38IIHCll o6paIUeHHll TOJIhRO K CTOJI6uy SA LARY, H3MeHHM TpHI'I'ep CJle ­

.n;YIOIUHM 06P830M: 

CREAT e: OR REPLACE TRIGGER t r a r i Ld emp 

AF I I: k JNSEHI OH IJElE1E Ok UI' I)A I E 

Ot~ emp 
FOR EliCH RO~i 
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WIF'N (N[ W. sal a r y 1= Ol D sa l a r y) 

BEGIN 
It~S [ RT TNTO au dH t ran 

VA LUES (USER, SYSDAE. EMP' USERENV ('ip_3dd r ess') 

t ND; 

! 

) ; 
v Ta < naJlee 

)l;JIfl FGA npocTo 3a.,n;aeM n ap8MeTp: 

3ldit_cohmns => 'SALARY' 

Pe3Y,,'!hT8T S 060HX CJIYTIaflX 6y,a;eT O,a;BIIM H TeM .iKe: H3MeBeHIIfl 6y,a;YT 

per IIcTpHpos8Tbcn TOJIbRO npH 06p8w;eHIIII K CTOJI6uy SALARY . Ho eCTb 

O,a;HO B8.iKHOe OTJIHlIHe. ECJIH cTo,,'!6eu SALARY Be II3MeBfleTCfl, 8 IIPOCTO 

YIIOMIIB8eTCfl B n pe,a;IIR8Te, TO FGA 6y,a;eT YllUTbIB8Tb STOT <p8RT, 

8 TpIIrrepbI - HeT. 

IIpeocma6.JIeftuJl 

Tenepb rrpe,n;nOJIO.iKUM, liTO cyw;ecTByeT rrpe,n;CTaSJIeHUe V\~_[MP ,n;JIn Ta6-

JIUUbI [MP . 3TO rrpe,n;cTaSJIeHUe, B OTJIUlIUe OT Ta6JIHUbI, ,n;ocTyrrHo RO­

HellHbIM rrOJIb30SaTeJIHM, TaR liTO SbI MOrJIH 6b1 onpe,n;eJIHTb Ha60p TpHr­

repoB I NSTEAD OF ,a;JIfl M8BHnYJIHpOB8BUfl T86JIHD;eH S CJIy1l8flX, Kor,a;8 

IIOJIb30B8TeJIH 6y,a;YT M8B HIIYJIHPOB8Tb ,a;8BHblMU npe,a;cT8BJIeH Hfl. O,a;­

HaKO eCJIII TpHrrep INSTEAD OF H3MeHIIT SJIeMeHT ,a;8HHbIX, TO o n pe,a;eJIeH ­

Hble ,a;JIfl Ta6JIHD;bI TpHrrepbl ay,a;IIT8 He CMoryT YSII,a;eTb 3TO II3MeHeH IIe 

H COOTBeTCTseHHO He 3aperIIcTpIIpylOT ero. FGA perIIcTpIIpyeT JIlO6b1e 

II3MeHeHHH SHe 3aSilCHMOCTH OT Toro, KaR OHIl6b1JIH cosepIIIeHbI. 

Tp"rrepbl 
Bcer,a;8 JIH FGA OTCJIe.iKHS8eT He60JIbIIIHe H3MeHeHHH JIYllIIIe, lIeM TpHrre ­

pbI? 3TO He COBceM T8R. B 60.'!b IIIHHCTBe CJIYQ8eB FGA C JIe rROCTblO o6ecn e­

lIHB8eT MeX8HH3M ,a;eT8JIbHOr O 8y,a;HT8, Beo6xo,a;HMbIH ,a;JIfl y,a;OBJIeTBOpe­

HHfl B8IIIHX Tpe6oB8HHn:. O,a;H8RO B HeROTopbIX C",!yTIaflX TpHrrepbI pa60T8 -

lOT JlyllIIIe, lIeM FGA: 

Omcymcm6ue lleo6XOOUJlwcmu flbIOe.JtellU.fl 60.JtbUlOZO cezJuelima onucama 

Kor,n;a rrOJIh30SaTeJIb Scott 113MeHneT SJIeMeHT AaHHbl X , RaR MO.iKHO Y3-

HaTb, RaRIlM 6b1JIO 3HaqeHHe AO 113MeHeHlln? PaHee Y.iKe rOBOpllJIOCb 

o TOM , qTO MomHO HCrrOJIb30SaTb peTpocrreRTllBHble 38 rrpOCbI O r ac l e 

,il;JIn nOJIyqeHH n CTaporo 3HaqeHlln H 3 Ta6JIHD;bI C nOM0W;blO HOMepa 

SeN, 3arrHcaHHoro B mypHaJIe ay,n;llTa. HanpllMep, AJIn onpe,n;eJIeHHn 

Toro, R8KHM 6 bIJIO 3H8"<1eHHe SALARY AO Toro, RaR Scott ero H3MeHllJI, 

CJIe,a;yeT BbIIIOJIHH Tb TaRoH 3aIIpoc: 

S[ I [ CT sa l a r y FROM erl [l t,S OF sc r 141 223 1G8 50 WII[ R[ emp i c = 100 

II3MeHeHH e npOH30IIIJIO 6 H lOHa, 8 cero,n;H H 20 lllOHH, T . e. npOIIIJIO 14 
,n;Hen: rrOCJIe 113MeHeHll.H. PeTpocneRTH BHbln: 38n poc HCrrOJIb3yeT ,n;JIH 

SOCCT8HOSJIeHHn ,n;8HHbIX cerMeHTbI OTRaT8, TaR "<ITO ,il;8HHble ,n;OJIacHbI 



FGA lr1 .Qpyrlt1e TeXHOIlOrlr1 lr1 aY.Qlt1Ta Orac le 347 

TaM npIlcyrcTBoBaTh. ,IlJIa Toro "ITo6hl MOacHO 6hIJIO BepHyThcH R ,n;8H­

HhlM no COCTOHHillO Ha 14 ,n;HeH H83a,n;. n8p8MeTp I1HHUHaJI1l3aUHII 

l NDO _R[TCNTIONJERIOO ,ll;OJI:/KeH 6hITh YCTaHOBJIeH B 14 ,ll;HeH. ,ll;JIH SToro 

B CBOIO O"lepe,ll;h Heo6xo,ll;llMO, "ITo6hl Ta6JIll"lHOe IIPOCTP8HCTBO OTR8T8 

6hlJIO ,ll;OCT8TOQHO 60JIhIIIIIM, t.IT06hl BMern;8Th S ce6fl T8KOll 06'beM ,ll;8H­

HhlX. B 60.7IhIIIIIHCTse KOMII8HIIM Shl,ll;e~'IeHlle T8Koro 60JIhiliOrO T86JIWI ­

Horo rrpOCTpSHCTB8 MO:/KeT 6hlTh BeChMS rrp06JIeM8TIIt.IHhlM. ,IlorrOJIHII­

TeJIhHYlO CJIO:/KHOCTh C03,ll;aeT TOT (paKT, "ITO npIl OCTflHOBKe G8ahl ,ll;8H­

HhlX ,ll;aHHhle OTKaTa npona,ll;alOT. 

ECJIII.ace BMeCTO FGA I1cnOJIh30B8Th ,ll;JIH OTCJIe.acHBaHIIH no,n;06HhlX 113-

MeHeHIIH TpIlrrephI, TO CT8phle 3H8"1eHIIH MO:/KHO JIerRO coxpaHIITh B ca ­

MOM :/KypHaJIe ay,ll;I1T8, II orpOMHoe Ta6JIH"IHOe rrpOCTpaHCTBO OTRaTa He 

IIOH8,ll;o611TCfl. KpOMe Toro. cT8phle 3 B atIeBllfl +:Shl.iKllSYT. 11 IIpll OCT8-

HOSKe 683hl ,ll;8HHhlX. TaR TITO B rrO,ll;06BhlX cllTyan;llflx, BepoflTB o, pa­

ayMHee rrpllMeHHTh TpIlrrephl, 8 He FGA. 

XpaHeHue 6bt60pOllHbiX oaHHblX 

,lJ;8HHhle OTRaTa COGIIp81OTCR He TOJIhRO ,n;~'IH llHTepecylOrn;HX Bac ll3Me­

HeHllM 6a3hl ,ll;8HHhlX. HO II ,n;JIH BeeN Boo6rn;e. B 8RTIIBHO llCilOJIh3yeMhlx 

6a38X ,ll;aHHhIX MO:/KeT qJOpMllposaThCH 3 Ha"lllTeJIhHhIH 06'beM ,ll;aHHhIX 

oTKaT8 , II MomeT CJIy"lIlThCH TaR, "ITO Heo6xo,ll;I1Maa I1HQJOpM8n;I1a Gy,n;eT 
Bhl"lIlrn;eHa Ii3 cerMeHTOB oTRaT8,n;o Toro, R8R ee y,ll;8CTCH llcnOJIh30SaTh 

B peTpocneRTIIBHOM 38npoce. 

KaR yme rOBOpllJIOCh B IIpe,ll;hl,ll;yrn;eM nyHRTe, rrpil pa60Te C TpllrrepaMll 

,ll;8HHhle 6Y,ll;YT cp8ay coxpaHeHhl B Ta6JIllUaX, II HllR8R8H O"lIlCTRfl llM He 

CTpailiHa. 

Omcymcnwue .1anuceii ayouma npu ontlcame 

IIpH Ol1pe,n;eJIeHBhlX 06CTOflTeJIhCTS8X FGA QJopMIIpyeT rOpa3,ll;0 60JIee 

06'beMHbIH II r Opa3,ll;0 MeHee nOJIe3Hhlll JKypBaJI aY,ll;llTa, tJeM TOT , tITO 

MomHO nOJIY,<{llTh npll llCnOJIh30SaBHIi TpIirrepOB. IIYCTh nOJIh30SaTeJIh 

Scott ShIl10JIHHeT TaRoll OIIep8TOp DML: 

Ul'DAl : hr enp SET SO l O, 'i '" 14000 WH EH E empid '" 10C, 

ECJIll ,ll;JIR T8GJIllUhl EMP onpe,ll;eJIeH8 nOJIllTllRS FGA, ,ll;JIfl i)Toro onep8TO­

p8 6y,n;eT C(POPMHpOB8Ha 3flnllCh smypH8JIe 8y,n;HTfl. T8R R8R mypHaJI 

FGA Be,ll;eTCa B pemHMe aBTOHOMHhIX TpaH3aRUHH, 3anHCh B .acypHaJIe 

8Y,ll;HTa QJHRcHpyeTcH BHe 38SHCIIMOCTH OT Toro, "ITO npOH30IIIJIO B TpaH -

38Rn;I111 nOJIh30BaTeJIH Scott. IIpe,n;noJIo:/KHM, "ITO Scott OTR8ThlB8eT, 

8 He QJIiRcilpyeT H3MeHeHlle. «PaRTll'<{eCKH CTPOR8 He 6hlJI8 06HOBJIeH8, 

O,ll;HaRO 38IIIICh B mypHaJIe a8QJllRCllPOB8H8 11 H e OTKaThlsaeTCfl. B pe­

aYJIhT8Te S .iKypH8JIe 8Y,ll;IlT8 rrpllCYTCTBYlOT JIOmHhle pe3YJIhT8Thl. 

ECJIllllCrrOJIh30SaTh Tpllrrephl, TO BCTaBR8 3snIlCil B mypH8JI aY,ll;IlT8 6y ­

,ll;eT "I8CThIO TOM me C8MOM Tp8HaaRuIIll, TaR '<{TO OHa GY,ll;eT OTRa"leHa 

npil OTRflTe OCHOBHOM TpaHaaRUIIII, II OIIIII6o,<{HhIX 3anilceH He B03HIIR­

HeT. ECJIII CilCTeMa BhlnOJIHaeT MHomeCTBO I13MeHeHilM II '<{aCTO llX OT­

RaThIB8eT, TO mypH8JI FGA CT8HeT HesepOHTHO 60JIhilillM, npil STOM 
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60JIbliIaH ero tIaeTb 6Y.ll;eT rrpe.n;cT8sJUITh COGOH JIOJRHhle ,ll;8HHhle. Pa­
ayMHee HCIIOJIb30SaTb TpHrrepbI. 

O-qeSH,D;HO, t.[TO FGA He Mo)KeT DOJIHOCTbIO 38MeHHTb C060R TpHrrepbI, Ka)K­

ANll IIO,ll;XOA HMeeT CBOro HHmy. IIpHHHM8fl pemeBIle 06 HCDOJIb30Bamm 

FGA, BHllM8TeJIbHO n po8H8.7H13IIpyiiTe rrpnse,n;eHHbIe OTJIH-qIUI If nOCMOTpU­

Te, KaROH: ll3 cnoco60B JIyqwe nO)J;XO,ll;IlT B K8:lK,ll;OH KOHKpeTHoH cllTya:U;llll. 

FGA VI 06bl'lHbli1 aYAVlT 
Ha'llIlHaa cOracle 109 Release 1 OfihPIHhlH ay.n;IlT Oracle (pea;rlIfayeMhlH 
KOM8HAOH AUDIT) GhlJ[ pacilHIpeH II oGecneQllSaeT perllCTpaUIIEO llH<popMa­
D;IUI, KOTopaH fihlJl8 He,ll;OcTYIIH8 B rrp€,ll;hl,ll;yrn;Hx BepcIIflx (H8npilMep, 

TeKCT Bhl,ll;aHHOrO onepaTopa SQL, rrepeMeHHhle CBfl3hlS8HlfH If T. ,ll;.). DB BO 

MHO rOM CT8JI noxmK aR FGA. H36asJIfleT JIH OB DpH 3TOM OT ae06XO,lJ;HMO­

CTH HcnO.7Ib30B8HHfl FGA? He COBceM. ,lJ;8B8HTe P8CCMOTPHM P83JIHt.{Hfl Me­

m,lJ;y 06bITIHhlM H ,lJ;eT8JIbBhlM 8y,lJ;HTOM. 

Tunbl onepamop06 

06hlQHhlH ay.o:HT MoaceT OTCJleaclIB8Tb MHoacecTBo pa3JIIIt.{HbI X B II.o:OB 

onepaTopOB: DML, DDL, onepaTophl ynpaBJIeBHH ceaHCOM, onepaTophl 

ynp8BJIeHHfl npHBllJIerllHMH II T • .0:. FGA MoaceT OTCJIeacliBaTb TOJIbKO 

O,lJ;IIB ODepaTOp (SE_ECT) B BepCIIH Oracle9i II lIeThlpe (SELECT, INS ERT, UP­
DATE, DELETE) - B Oracle 109. 

CnelfUaJtbHble napa.ilZempbl 

FGA 38nYCR8eTCH, He Tpe6YH HITR8KIIX crreU ITaJIbHhlX n 8p8MeTpOB . 

Ta6JIIIua FGA _ _ OG$ - XpaHITJIIIIIJ;e 3arrITCeH mypHaJIa aY,lJ;IIT8 FGA, yme 

cyIIJ;eCTByeT B cxeMe SYS. Ofihlt.{BbIH ay.o:ITT CBat.{aJIa Heofixo.o:ITMO BKJIlO­

t.{IITb H8 ypoBHe fi83hl ,lJ;8HHhlX, TOJlbKO nOTOM MomHO 6Y,lJ;eT perITCTplI ­

pOBaTb .o:eHCTBIiH C OT,IJ;eJIbHhlMIi 06'beRTaMIi. )lJIH 3Toro CJle.o:yeT 3a,lJ;8Tb 

nap8MeTp IIHII:U1I8JIII3aUITIT AUDIT_TRAIL . IIapaMeTp He HBJIHeTCH ,lJ;ITH8 -

MIT"<IeCKIIM, rr03TOMy nOCJIe ero YCT8HOBKII npIT.a;eTCH rrepe38rrycTITTb 68 -

3y .a;aHBhlX, t.{TofibI OB Hat.{aJI .o:eHcTBoBaTb . 

Ycnex UJW HeyDatw 

Ofihl"<l a hlH 8Y,lJ;ITT MomBO a8cTpoIlTb T8K, "<IT06hl OH npOBO,lJ;I1JICfl BBe 38BII ­

CIIMOCTII OT Toro, ycneIIIHhlM IIJIII HeY,lJ;8TI HhlM OK838JIOCb ,lJ;eHCTBIIe nO~'Ib-

30B8TeJIH. FGA p86OT8eT TO~'IbKO .a;JIH ycrreIIIHo BhlrrOJIHeHHblX Onep8UITH. 

o mK.rtIOlJ,eHUe / 6K.rtIO ' teHUe 

FGA MOacHO BpeMeHHo OTKJIIOt.{IITb, 8 3aTeM BKJIIO"<IIITb. C OfibIt.{BhlM ay­

.o:I1TOM T8K nocTynaTb BeJIb3fl. )lJIfl npIlOCTaH OBRII ofibIlIHoro ay,lJ;I1Ta CJIe ­

,lJ;yeT HCnOJIb30B8Tb KOM8H,IJ;y NOAUDIT ,IJ;~'Ifl 06'beKT8. Ecmr BDOCJIe,lJ;CTBHH 

Bhl3aXOTHTe 38HOBO npHMeHHTbTe JKe HaCTpOHRH ay,lJ;HT8, "<ITO H p8abIlJe, 

B8M npH,IJ;eTCfl HX BcnOMHIITb, T8R R8R 3T8 I1H<llOPM8:UIlfl6Y,lJ;eT yTepflH8. 

Bbl60pO'l,HblU ayDum cmp01C 

FGA perIlCTpITpyeT .a;ocTyn K .a;8HBbIM KaJK.o:bIH pa3, Kor.a;8 rrOJIb30B8-

TeJIb BbIrrOJIBHeT onep8TOp, BHe 38BIICITMOCTII OT Toro, CKOJIbRO CTPOK 
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6hIJIO 113MeHeHO . .D;JIH 06hI"'IHOrO ay.n;IlTa MOJKHO YRa3aTh, CJIe));yeT JIll 

BHOCllTb 3aIIllCil BiKypHaJI no O.n;HOH Ha 06par:u;eHlle R .n;aHHhIM llJIll no 

O.n;HOH Ha ceaHC. TaRIlM 06pa30M, IIpll 06bI"'IH OM ay.n;IlTe BOaMOJKHO 

YMeahmeHHe paaMepa mypBaJIa ay.n;llTa. 

Ta6JLul{b/ 6a3bl uaHHblX UJLU fjJaUJLbl onepal{UOHHOU cucme.'d.bl 

OGbI"'IHbI H ay));IlT MOJKHO HaCTpOIITb TaR, "'ITo6hI JKypHaJI aaIHIChIBaJICH 

B Ta6JIllrr;hI 6aahI .D:aHHhIX (AUDIT_TRAI L 0;00(3) llJIII B QJaHJIbI OIIeparr;I10HHOH 

CIICTeMhI (AUDIT_TRAILo;oO S). IIOCJIe.D:HllH BapliaHT y.n;06eH Tor.n;a, Ror.n;a 

npe.D:no.II8raeTCfl oGparu;eHlle K JKypHaJIaM He a.n;MIIHIICTpaTopa 6a3hI .n;aB­

HhIX, a ay.n;IlTopa. lICIIOJIbaOBaHIIe qWHJIOB oneparr;I10HHOH CIICTeMhI 

y));OGBO T8KJKe TeM, "'ITO peaepBHble KOIIIIll JKypBaJIOB MOiKHO .n;eJIaTh CO­

OTBeTCTBYIDW;IlMII Cpe.D:CTBaMH .D:JIH q,aHJIOB. B Windows, eCJIH AUDIT_ TRA­
I L- OS , *ypB 8JIhl ay.n;I1Ta TIHIIIYTCH B *ypB8JI C06hlTIiH (Event Log), 

Ii .n;ocTyn K BllM ocyrn;eCTB.7meTCJI cneUIIa.7I hHhlM 06p830M. lIcnoJIb30Ba­

Hile OnepaIJ;IIOBBOH CRCTeMbl n03BOJIJIeT o6ecIIe~mTh rr;eJIOCTBOCTb JKyp­

H8JIOB sy.n;llTa. B OTJIII"'IIIe OT mypH8)IOB oGhl"'lBOrO 8y.n;IIT8, mypH8JIhl 

FGA MoryT xpaBilThca TOJIbKO B Ta6~'1llUe 6a3hI .n;aHBhlX FGA __ OC$. 
B FGA Bhl MOJKeTe C03.n;aTh MO.n;yJIII oGpaGoTRll.D:JIH a8IIIICil B ¢aHJIhl, HO 

TaR RaK TaKIIe MO.n;YJIll nHmYTCH OT HMeHII B~'1a.D:eJIbU8 IIporpaMMHoro 

06eCne"'leHllH Oracle, OHII He 3arn;IIr:u;eHhI OT B03MO:tKHhlX 3JIoynoTpe6JIe­

HHH CO CTOPOHhI a.n;MHBllcTpaTopoB 683 .D:aHBhIx. 

067>elCmbl no y.~OJ/.'laHUIO 

06hl"'lHhIH 8y.n;IlT MOJKeT 6hl Tb 38.n;8H .n;JIfl 06'beKTOB no YMOJI"'IaBilIO -

06'beKTOB, KOTopble ew;e TOJIhKO 6y.n;YT C03.n;8HbI. H8npilMep, ROM8H.n;8 

AU DIT UPDATE ON DEFAULT; YKS3bIB8eT, "'ITO 6838 .n;8HHbIX .n;OJI:tKH8 BKJIID ­

"'IllTh 8y.n;HT .n;JIH o n epaUllll 06HOBJIeHila Bcex Ts6JIHU , B TOM "'IllCJIe 

II Tex , ROTopbIe er:u;e He coa.n;aBbI. IIPIl C03.n;aHHH HOBOH Ts6JIHUbI OHa 

aBTOMaTH"'IeCKII nOMer:u;aeTCH no)); KOHTPOJIb Sy.n;HT8 .D:JIH 06HOBJIeHIlH . 

FGA n03BOJIHeT C03));8Hlle nOJIllTIlK TOJIbRO .n;JIH y:tKe cyrn;ecTByIDW;IlX 

Ta6JIllrr; II npe.n;CTaBJIeHilH. 

Bbl60pO'lHble CmOJL6l{bl 

06hl"'lHbIH ay));IlT He 06eCne"'lHBaeT B03MO:tKHOCTil .D:eTaJIbHorO pacn03H8-

B8HHH ));eHCTBllH , T8RHX R8K ));OCTyn R OT.D:eJIbHOMY CTOJI6rr;y. FGA no-

3BOJIHeT BbI60pO"'lHO BeCTH aY.D:HT .n;JIH onpe.D:eJIeHHbIX CTOJI6UOB, B pe­

ayJIhTaTe "'Iero mypHaJI 8y));I1Ta llMeeT nplleMJIeMbIe pa3MepbI. 

3anuCb melccma SQL u nepe.;nellllblX C6Jl3bWallUJl 

Mhl yme rOBOpHJIH 0 TOM, "'ITO FGA 38nIlChlBaeT TeKCT BbInO.lIHeHBbIX 

o n ep8TopOB SQL II 3Ba"'leBilfl nepeMeBBhlX CBfl3bIBBBllfl. 3TO IIOBe.n;eHlle 

no yMOJI"'I8HRIO, KOTopoe MomHO R3MeHHTb, 38.n;8B nap8MeTp audi t _tra i 1 

npoue.n;YPbl AD D_PO LICY naReTa DBMSJGA. IIPIl 06bI"'IHOM aYAIlTe AJIH c60-

pa TSKIIX CBe.D:eHIIH Heo6xo.D:HMO YCTSHOBIITb napsMeTp HHHUllaJIHa8-

UIIll 6a3bI .n;aHHhIX AUDIT _ TR AI L B 3HS"'IeHHe DB_EXT[ND ED II nepea8rpy311Tb 

6aay .n;aHHbIX, "'IT06hI H8CTPOHRil BCTynllJIll B CllJIy. 
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IIpu6uJLezuu 

.IJ;;ruI Bhl,lWtIH ROM8H,ll;bl BKJIIOTleHIUl Ofihl'lHOrO ay.n;HT8 IIOJIh30B8TeJIIO 

He06xoAHMo 06JIa,ll;8Tb cHcTeMHoii rrpIIBHJlerrreii ALOIT SYSTEM I1JIH AU DIT 
ANY . ,II;JUI pa60Thl C FGA IIO~'1b30BaTeJIIO Heo6xo,n;IlM8 TOJIbRO npIIBIIJIe­

['WR EX EC UTE Ha II8KeT OGMSJGA. 

EaR BH,D;RTe, FGA 3a8<UlTeJIbHO OTJUIQaeTCfl OT OfibltIaOrO ay.n;IfT8 .n;a)Ke apR 

TOM, tlTO B BepCIIII Oracle 109 IIX *ypn8JIbI eT8JIII OtIeHb nOXO.>KII .n;pyr H8 

,n;pyra. llx CXOACTBO rrpIIBeJIO K TOMY, 'ITO B Oracle 109 HOHne npe,ll;CT8BJIe ­

HHe DBA_COMMON_AU DIT _ TRAI L oTofipamaeT a8I1HCII II3 o6mlx mypH8JIOB aY,Il;H ­
Ta : ,ll;JIfl ofibJtIaoro ay,ll;lITB Ii ,n;eT8JIbHOrO ay,1l;IITa. 

nOllb30BaTem'l, He 3aperlllCTpillpOBaHHbie 

B 6a3e AaHHblX 

"Yme He paa rOBOpllJIOCh 0 TOM, "'ITO FGA perllCTpIIpyeT He TOJIbRO Toro, KTO 

BhlIIOJIHllJI K8Koe-TO ,1l;ellCTBHe. HO Ii TO, "liTO c06CTBeHHO llPOH30llIJIO : H3Me­

H HBIIIaHCH CTpOKa, HOMep SCN Ha MOMeBT BblllOJIHeBHH ,lI;eHCTBHH, TepMH ­

BaJI H MHoroe ,lI;pyroe. ROHellHO, H8ll6oJIee B8)f(HbIMH $IBJI$lIOTC$I CBe,ll;eHH$I 

o nOJIb30 BaTeJIe, BbIIIOJIHllBIIIeM OTCJIe)f(llBaeMYIO onepan;lllO. O Hll 3aHO­

CHTCH B cToJI6ell DEl _USCR npe,ll;CT8BJIeHHH OGAJGtu\UOIT _ TRAI L . 

O,ll;HaKO B HeKOTopbIX CJIytla$lx HMfl nO.7lb30BaTeJIfl 6a3bI ,lI;8BHbIX B e H,lI;eHTH­

(pHIlHpyeT peaJIbBOrO rrOJIb30BaTeJI$I. B rJIaBe 5 npH o6cY.>K)J;eHHH 6e30nacHo­

CTH H 8 ypOB He CTpOK BbI B H)J;eJIH, liTO HeKOTopbIe THnbI apxHTeKTYPbI (Ha­

rrpHMep, TpeX3BeHHbIe Be6-CHCTeMbI) yCTpoeHbI TaK, "<ITO ,lI;JIR C03,l1;8HHR rryJI8 

coe)J;HHeHHll: C 6830ll: ,n:8HHbIX HCnOJIb3yeTca O,n:HH H,n:eHTI-HIHIKaTop llOJIb30-

BaTeJIH. Be6-llOJIb30BaTeJIb n O,ll;KJIIO"<I aeTCH K cepBepy npHJIO.>KeHHH, KOTO­

PblH B CBOKl O"<lepe,ll;b llo,n:KJIIO"<IaeTCH K llyJIy COe,ll;HHeHHH, 113 KOToporo nOJIb -

30BaTeJIIO BbI,n:eJI$leTCH O,n:HO coe,n:llBeBHe . IIocJIe Toro KaK rrOJIb30BaTeJIb rre ­

peXO)J;HT B pe.>KHM O)f(H,lI;8HH$I, 3TO COe,ll;HBeBHe MO.>Ke T 6bITb IIepe)J;8BO ,n:pyro­

My nO~'Ib30BaTeJIIO . TeM caMbIM OTBOCHTeJIbBO He60JIbIIIOe KOJIH"<IeCTBO 

ceaBCOB 683bI ,lI;8HHbIX MO.>KeT 06CJIY.>KHB8Tb 60JIbIIIOe lIHCJIO IIOJIb30B8TeJIeH. 

O,n:HaKO T8KOH CIleH8pHH c03,l1;aeT llpo6JIeMY H,lI;eHTHQJHKallHH pea.nbHbIx 

nOJIb30BaTeJIeH 6a30ll: ,lI;aHHblx. )lJIH 6a3bl ,n:aHHblx HMeHeM llOJIb30B8TeJIH 

HBJIHeTCH p8 3)J;eJI.fleMbIH H,lI;eHTmpHK8TOP, HCIIOJIb3yeMbIH n yJIOM Coe,ll;HHe­

HHH , a He H MR CTO.flr:u;ero 3a H HM peaJIbHOro n OJIb30BaTeJIH . TaKHM 06pa30M 

cToJI6 en; DB_US ER 3arrHceH aY,ll;HT8 FGA CO,ll;epmHT pa3,n:eJIHeMblH H,lI;eHTHQJH­

KaTop nOJIb30BaTeJIH, KOTOPblH He MomeT 06eCne"<lHTb HaCTOHIl\YIO KOHTPO­

JIHpyeMoCTb . "[:lT06bl TO"<l BO Ollpe,n:eJIllTb llOJIbaOBaTeJI5I, BblllOJIHllBIIIero 

)J;e"CTBHe, Beo6xo)J;IlMO ll)J;eHTHqmllHpoBaTb pe8JIbHOrO OT,lI;eJIbHOrO nOJIb-

30BaTeJIfl BByTpH rryJIa . RaK 3TO C)J;e~'IaTb? 

CYIl\eCTByeT HeCKOJIbKO c n oco60B . BOJIbIIIHHCTBO H 3 H HX OCH OBbIBaeTCH H8 

nepe)J;a"<le )J;onOJIHHTeJIbHO H HHQJopMa n;HH 0 peaJlbHOM rrO~'Ib30BaTeJIe BO 

BcnOMOraTeJIbHblX 3JleMeHTax ,n:aHHblX, COOTBeTCTBYKlIl\HX ceaHcy. 3TH 

3JIeMeHTbl aarrO.nHHIOTCH KJIHeHTOM H C"<IHTblBaIOTCH 6aao" ,n:aHHblx npH 
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c60pe )1;aHHhlX 06 I13MeHeHlUIX. BaacHeHIIIIIMII ~J[eMeHTaMil HB,lUIIOTCH 

I1)1;eHTIIQJIIKaTop KJIIIeHTa II KOHTeRCT npIIJIOJReHilH. Mbl YJRe BCTpe'<IaJIliCb 

C HIIMII B rJIaBe 5, nOSTOMY CeH'<IaC cpa3y npIlcTynilM BenOCpe)1;CTBeBHO 

K TOMY, RaK I1CnOJlb30BaTb STII ~JIeMeHThl )1;JUl )1;eTaJ1bBOrO aY)1;I1Ta. 

Ha'<IIIHaH C BepCIIII Oracle9i CilMBOJIbHaH CTpORa nepeMeHHoii )1;JIIIHhl MO­

./KeT I1cnOJIb30BaTbCH B Ka'<IeCTBe aTpIl6YTa n0J1b30BaTeJIbCKOrO ceaHca. fuo 

3Ha'<IeHIIe MO./KHO BnOCJ1e)1;CTBilli I13BJ1e'<Ib B )1;pyroll nporpaMMe npil nOMO ' 

m;I1 3anpoca R IIpe)1;CTaBJleH IIIO V$SESSION II IIOJ1Y'<IIITb OTJ1I1'<IIITeJ1bHYIO I1H ­

QJopMaUliIO 0 peaJlbHOM n0J1b30BaTeJ1e. TIpe,n:nOJlO./KIIM, '<ITO n0J1b30BaTeJIb 

nO)1;RJ1ID'<IaeTCH K 6a3e ,n:8HHbIX KaK OGUSCR II Bhl)1;8eT TaRoll onepaTop: 

Il EG I N 
OBMS_S ES S IO~j . se t_ic en li fie r . REAl_US:::R' 

rtw; 
/ 

B pe3YJIbTaTe B cToJI6eu C _lC NT _IDCNTIrI CR npe)1;CTaBJ1eHIIH V$SCSSION nona­

,n:eT 3Ha'<IeBlie REAL_USER. ll3 )1;pyr oro ceaHca MO)KHO 6Y)1;eT 3arrpocIlTb 3Ba ­

tle H IIe AaHBoro cToJl6ua. 

SEL ECT clien t_identi f ie r 
mOM v$session 

WH ERE SID :0 s1.d, 

B03Bpam;aeTCH RCAl_ USER. 

,I1;aHHhle cBeAeHIIH )1;OCTynHhl He TOJ1bKO B n peACTaBJ1eHilil V$S ESSIOfJ; OHII 

TaK./Ke oT06pa./KaIDTCH B JRypHaJ1aX FGA: 

SEl rCT client i c 

FROM dba_fga _audi t_t rail: 

T aRJRe B03Bpam;aeTcfl3H8 TleHIIe REAL_USER . 

ECJ1I1 AaHHoe 3 HaqeBIie cooTBeTcTByeT llMeB li peaJ1bHOrO n0J1b30BaTeJrfl, 

STO n 03BOJlIlT o6eCnelJIITb K OHTpOJilipyeMocTb AJlfl AaHHoro IIOJlb30BaTeJlfl. 

Cym;ecTByeT HeCKOJIbKO B03MmKHocTeii B8AeJRHoro II 6eaoII8cHoro 38AB­

Hila I1AeHTillPliKaTOpa I<JIIIeHT8, ROTophle paCCMaTpIlBa~'1I1Cb B rJIaBe 5. 

KOHTeKCTbl npl1nOlKeHI1S1 

EOHTeRCThl rrpIlJIOJReHIIH - STO MBO./KeCTBa nap I1MH-3H8'<IeBIIe, ROTopbIe 

MoryT 6hlTb o n pe,n:eJ1eBhl B ceaBce nocpeACTBOM BhlnOJ1HeBlifl CrrenllaJlbHO 

o n pe)1;eJ1eB HOll xpaB IiMoH n pOU e)1;yphl. OHII qam;e Bcer o IICII0J1b3YIDTCfl )1;JIfl 

ROBTPOJlfl )1;OCTyn8 K pecypc8M 683hl )1;8HHhlX corJI8CBO np8BIIJI8M, aaBIICfl­

m;HM OT TeKyru:ero IIOJIb30B8TeJUI (RoTophle IIo)1;po6HO p8CCM8TPHB8J1HCb 

npli o6cY./K)1;eHilil 6e30n8cHocTil Ha ypOBHe CTpOK B r~'18Be 5). EaR II H)1;eH­

TIIQJIIKaTophl KJIIIeHT8 I13 npe)1;hl)1;ym;ero pa3)1;eJI8 , KOHTeRCThl npIlJIO./Ke­

H IIH MoryT I1cnOJlb30BaTbCH ,n:JIH nepe)1;a'<III I1H,n:I1BII,n:yaJIbHbIX xapaKTepIl­

CTIIK peaJIbHOrO nOJIb30BaTeJIH. JIK)60H I13 cnoc06oB (I1JIII I1X KOM6I1H8UIIH) 
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ofieCne"<lHBaeT B03MOiKHOCTb H.n;eHTllQJIIKaU;IiIl IIOJIb30B8TeJIeii, He 3aperIl­

CTprrpOB8HHbIX B 6a3e A8HHhlX. 

OIIIICRHile Ii npIlMephl I1CIIOJIb30B8HIUI KOHTeKCTOB rrpIIJIOmeHHSI npHBe,ll;e ­

Rhl B PJIaBe 5. 

OmaAKa FGA 

RaR II JU05UH .n;pyraH CJIOacH8H QJYHKUHOH8JIbHOCTh Oracle HIIiKHero ypOB­

RH, FGA MOJReT BpeMfl OT BpeMeHH pafioTRTb HemKH,lJ;aHHbIM o6paaoM. 

B 3TOM pa3.n;eJIe 6y.o;YT OIlIlcaHhl B81160nee "({aCTO BCTpeQaro:r:u;I1eCH OIlIH6rm. 

CBn3UBHble c FGA. Ii CnOC06bI ilX o6pa6oTKH. 51 Be 6YAY ['080PIfTb o.n;e¢eK­
Tax co6CTBeHBO FGA - orry6JUIKOB8BHhlX If JIll Beony6JIIIKOB8HHhlX, KOTO­

phle Moryr BJUUITb au ero IIOBe.n;eHlle. OmI OfibItIHO 38BIICSIT OT Bhl60pa 

DJI8T<pOPMhl Ii llMelOT npeXOAHIll;HH xapaRTep. IIo3TOMY Mhl cocpe.n;OTO­

QHMC5I a B onm:6R8X, B03BllK81OIIJ;IfX upn: TIfnHlIBOM HCIIOJIb30BamiH FGA. 

IlpH B03HHKBOBeHHH KaKOH-TO n pOfiJleMbI C FGA B KaTanore, OIIpe,lJ;eJIeB­

BOM n8p8MeTpOM HHH:O;Il 8.7IH38:O;HH fia:u>1 ,lJ;8HHhlX USER_DUMP _DEST, QlOPMH­

pyeTcfl QJaHJI TpaCCHpOBKH. STOT QlaHJI CO,lJ;epmIlT BamHYIO HHQlOPM8:O;HIO 

o TOllBOM YCJIOBHH B03HHKBOBeHHfl OIIIHfiKH H rrpe,lJ;JIaraeT IIO,lJ;CKa3KH ,lJ;JIfl 

ee ,lJ;8JIbHeHIIIeH ,lJ;HarHOCTHKIl. PaCCMOTpHM QlP8rMeHT T8KOro <\laHJI8 Tpac ­

CIlPOBKH: 

/ept/a pp/ 0 rae I e/ admi.n/ g r i d r Iud UT,p/(; ri.d r _ a ra_ 14424 t (e 
Oracle leg Ente rprise Edi tion Release 10 1 0 3 0 64bit Prcductio r 
With He !'ar-tit icni.ng , OraCle Labe l Securit y . OLA!) and lJata Mining options 
ORACLE HOM :: lop t/app/ 0 rac l e/ p roduc t/ 1 OG_G r id r 
System naMe: SunOS 
~lcde name' sr'liley2 . p rol.igence corr, 
Release: 5.9 
Versio r : Gene ri c 117 171 12 
Mactl i ne : sun4u 
Instance name : Qrid r 

Re do tl'read rno Lnted by this ins ta nce 
Orac l e process numbe r 54 
Unix p'ccess pi c 144?4, Jmage o rac l eg rtd'1ilSl'liley2 pro l i gence com 

200::- 07 - 12 19:0 1 :44. 337 

ACTION NAM E () 2005 07 12 19 :0 1 :44288 
MOlJUL!:: NAM !:: (SQL' !'lus) 20CJ - Of - 12 19 01 44 288 
S[ RVfC ::: Nt,M [ (SYS$US[RS) 2005-07-12 1901 44.288 

SESSlON ID (155 5 1503) 20C5 07 12 190 1 44 288 
FOA supports s imple predicates only - error 28138 
FOA Policy EHP_DHL 

,l1;Be IlOCne,lJ;HHe (Bhl,lJ;e~'1eHHhle mIlpHhlM IIIPHQlTOM) CTpOKH COOfirn;aIOT ,lJ;B8 

BamHhlX cpaKTa: 

• liMfl IIOJIIlTIlKH - B ,lJ;aHHOM cJIyllae E~lF _DML. 
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• OIIIll6K8 - 8 .n;aHHOM CJIyqae FGA IIO.D;.n;epmHSaeT TOJIbRO rrpOCThle rrpe­

)];IlK8TbI. 

OmH6K8 B03BHKJI8, Kor.n;a IIOJIb30B8TeJIb 06HOBJIfl.,'I Ta6mfIlS. QTo6bI YBll­

,n;eTb yC~'IOBlle aYAHT8, BbIIIOJIHIlM TaKOH oDepaTop: 

SOL> SELECT policy-text 
? FROM dba_audit_policies 
3 WHERE po licy_name = 'EMP_DML' ; 

I'OUCY _1 EX I 

SALARY >= 1500 0 r :MPID=304 

"YCJIOBHe ay,n;I1T8 B STOH IIOJUITHKe , SA LARY )= 1500 or EM PID=304, BKJIro-qaeT 

B ceGR HeCKOJIbK·Q YCJIOBHH 11 He HBJlHeTCH n pOCThIM npe.n;IlK8TOM . Coo6rn;e­
BIle 06 oIIIHGKe IIO,ll;TSepjRAaeT BBIlHl Ha6mo.n;eHIUI. PemeHHe Qpe3BbI"lIafi: ­

HO npOCTO: CJIe,l1;yeT rrepecoa.n;aTb IlOJIllTHKY c npOCThlM rrpe,ll;HK8TOM , Ta ­

KHM RaK SALARY >- 1500 flJIll EMPIO- 304 , a D Be C 060HMII YC • .'IOBHflMli O,1];BO­

BpeMeHHo. IIOJIIITHKll co CJIO.>KBbIMll npe,n;HR8T8MH pa6oT81OT ,1J;.7Ifl orrepa­

TOpOB SEI_Eel, ao ae ,1l;.7Ul orrep8TopoB DML. 

B aeKoTophlX cJIyq aax FGA reHepIIpyeT OIIIII6KII .MOJIqa», TO eCTb He IIH­

QJopMIIpya IlOJlb30BaTe~'1a 0 B03HIIl(HOBeHIIII OIIIH6oK. PaCCMOTpIIM c~'1e­

,lI;YfOrn;IIH rrpHMep: MO,ll;YJIb 06pa60TKH (eCJIII OH orrpe,ll;eJIeH) 3aBepIIIaeTca 

C OIIIH6KOH: ,lI;JIa HeKoTophlX CTpOK. B STOM CJIyqae IlOJIb30BaTeJIb He IlOJIY ­

qaeT HHKaKHX ,lI;aHHhl X 06 oIIIH6Ke. KpoMe Toro, CTPOKH, ,lI;JIfl KOTOPbIX MO ­

,lI;YJIb o6pa6oTRH B e BblIlOJIBIIJICfl, Be B03Bpa~afOTCfl B pe3YJIbT8Te IlOJIb30-

BaTeJIbCROrO 38IIPOC8, 8 IIOJIb30B8Te~'1b II B e rrO,ll;03peB8eT 0 TOM , qTO R8RHe­

TO CTPOKH He B03Bparn;eHhl. B rrO,ll;06HOM cJIyqae 3aIlIICb B *ypHaJIe TpaccII­

pOBKII flBJIfleTCfl e,ll;IIH CTBeHHbIM CBII,lI;eTeJIbCTBOM B03HHKHOBeHHfl OIIIII6 -

KH. IIpHBe,1l;eM QJparMeHT QJaiiJIa TpaCCHpOBKH: 

2005 - 07 - 12 17:5 2 :07.590 
ACTTON NAM E () 200!': -07 - 1? 17 52 :07.536 
MODULE NAM E (SOL. Plus) 20C5 - 07- 12 17 52 C7 536 
SelWIC c NAM e : (SYS$USeHS) 20CJ - Of - 12 If J2 Cf . 836 

SESSION ID (155 50693) 20C5-07-12 1752 C7 536 

error curing execu ti or o f han dl e r in Fine Grained II Lcit i ng 
Audi t r andIer begi r AR UP ACC ESSJLAGG:::R( sn , :on, p1): end, 
erro r NUllber' 1 604 
Lcgon Lse r SYS MAti 
ObJect Schema : ARJI', Object Nane: EMI' , I'ol i c,/ tiame : [ MP_S[1. 
~.x ?OO!':-07 - 1? 17 5? :3; 891 
Error Number 2: 1438--- - ------ - ------------- - -- - ------ ­
er r'O, curing execu t ior ot hand l er' in f-ine Gr ained ALditing 
Audil I'an dle r begi r' Afl UP ACCESSJLAGG:::fl( sn, : on . p1) , end, 
Er ror IJuTlber 1 601\ 
I cgon Lse r SYS MMi 
ObJect Schemo: ARJ P, Ob]€ct Uarle: EMP . POl i C'i Name: EMP_SEL 
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<DpaI'MeHT COCTOIlT Ii3 .n;ByX "(IaCTerr. TIepBaa rr.n;eT OT Ha-q aJI8 II a8K8H"<IHB8-

eTCH BTOPOH CTPOKOH ,ll;8T .... ~ 2005-07 -12 -7 52:32 89 1, YK83bIB81O:r.u;ei1: MO­

MeET nepBoro 803HIIKH OBeHIUI OWH6KII. CTPOKH BTOpa" qaCTH oTofipa:lKa ­

lOT IiCTllHHYro oum:6K Y. 06paTIITe BHIIMaHne BB BbI.n;e.l.leBBYro .anIpHbIM 

mp IlcpTOM CTpOKy: Error Number 2 ' 1438. 3Ta o n mfiK8 RB.7me Te)] I1CTIIBHOn: 

npH'lIIBofi: Toro, YITO orrepBD;IUI He 6bI.7Ia BbIIIO~'IHeHa ycneruHO . Ko.n; OIDIIfi­

KIT MQmBO HaHTII nprr nOMor:u;rr yTHJIIIThI oerr : 

STliley2 :/opl/a pp/o racle/admin/Q r id r / Ldump>oe r r or a 1438 
01438 , CCOOO, "value l a rger Ulan s peci f ied pr-ecls l or allows fe r tills co lu wn" 

II ·CG Lse. 
/ / ·Ac ticn, 

Terrepb rrpllQIlHR OllIIIfiKll 51CHa: MO.n;YJIh o6pa6oTKII IlbIT8JICH BCT8BllTb 

B c To JI6eu 3 BaQeB lle, npeshllllaIDr::qee ,ll;On ycTIlMoe ,ll;JIn ,ll;aHBOrO cToJI6ua. 

H3MeHeHile 3BaqeBHfl npIlBe,ll;eT K HCtIe3HOBeBHlO OlllIl6KII. 

TIoCJIe,ll;HHH olllH6Ka y6em,ll;aeT Hac B CJIe,ll;YIOr::qeM: eCJIII BhI BKJIIOt{aeTe ,ll;e ­

TaJIhHhlH aYll iiT ,ll;JIH KaKOH -TO Ta6JIHD;hl 6a3hl ,ll;aHHhlX, 06H3aTeJIhHO npo­

CMaTpHBaHTe cpaH:.nhI TpaCCHpOBKH (KOTophle xpaHHTca B KaTaJIore , olIpe­

,ll;eJIeHHOM napaMeTpOM I1HII IJ;Ifa.nH 3aD;HH 6a3hI ,ll;aHHhlX USER_DLMP _D EST) ,ll;JIH 

OTJI8BJIHBaHIfH «6e3MOJIBHhIX» 01llIf6oK. BoaMomHO, BhI If TaK yme npo­

CMaTpliBaeTe QJRH:JIhI TpaCCIfpoBKIf, HO Teneph nOHBJIHeTCH ,ll;On OJI H llTeJIh ­

B afl npllQIlH3 He 3 3 6 bIB3Th 06 3TOM. 

FGA B AByX cnoBax 

• FGA MomeT perIfCTpIfpOBaTh BhI60PKY ,ll;3HH hIX If3 Ta6JIIfD; (SELECT) 
B Oracle9i H JIlO6bIe BHf1bI DML-onepaD;HH: B Oracle 109 . 3an IfcIf ,ll;e ­

TaJIhHoro aYf1IfTa Be,ll;YTCH B Ta6JIIfUe aYIlIfTa FC A_LOC$ cxeMbI SYS . 

• )l;JIfl KoppeKTHOH: pa60Thl FGA Heo6xo,ll;IfMO llCDOJIh30 SaTh OTITllMH-

3aTop no CTOHMOCTII, B npoTIIBffOM cJIYTJae B Ta6.7I HUY aY,ll;I1Ta MO)KeT 

nonaCTh M BO)KeCTBO JIOmBbIX 33DIIcei1: . 

• )l;eTaJIhHbIH aY,ll;I1T Be,ll;eT mypHaJI B pemHMe aBTOHOMHbIX TpaH3aK­

D;HH:. )lame eC~'1If onepaD;Ha DML 33BeplllaeTca C 01llH6fWH: H OTK3TbI­

BaeTca, aalIHCh B mypH aJIe OCTaeTca. 3TO T3IOKe MomeT nprrBOf1IfTh 

K 1I0HBJIeH ilID JIO·iKHhIX 3anrrceH. 

• :lli:YPHaJIbI aYf1IfTa oT06pam8lOT TOt{HhIH TeKCT onepaTopa SQL, BbI ­

,ll;aHHOrO nOJIh30SaTeJIeM, 3HaqeHIffl nepeMeHHhIx CBfl3bIS3HHfl (eCJIIf 

OB II HCnOJIh30SaJIHCh) , cHCTeMBbI H: HOMep H3MeHeBIIH: (SeN) Ba MO­

MeHT 3anpoca, a TaRme pa3JIHTJBbIe aTpIl6YTbI ceaBca, TaKHe RaK 

HMn nOJIh30BaTeJI.fl 6a3hl f18HBhlX, I1M.fl n OJIh30B3Te,,'1.fl onepaD; I10B­

HOH: CHcTeMhl, BpeMeHHYIO MeTKY H MHor oe ,ll;pyroe. 
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3aKI1IO"IeHllle 

,UeT8JIhHhIH ay,n;llT HSJIHeTC5I a8MeqaTeJIhHhIM llHCTpYMeHTOM perIfCTpa­

D;IfIf rrOJIhaOS8TeJIhCKIfX 06p8II..J;eHIfH K 6aae ,n;aHHhIX, COXpaHHH CSe,n;eHIfH, 

KOTOphIe BhI MO:IKeTe HCnOJIh30S8Th ,n;JIfl OTCJIe,iKHBaHIHI nOJIhaOS8TeJIhCKHX 

,1J;eHCTBItH It o6ecneQemlfl KOHTpOJIItpyeMOCTIt. MO,iKHO B8CTPOHTh ,1J;eT8JIh­

BhIH 8y,1J;HT TaK, ~IT06hI a8rrHChIBaTh 06par:o;eBllfl Orrpe,1J;e~'IeBHhIX rrOJIhaOB8-

TeJIeH K orrpe,1J;eJIeHBhIM T86JIHUaM If B onpe,1J;eJ1eHHhIX YCJ10BHflX (Banpll­

Mep, npll yrroMllHRHHH ROHKpeTHhIX CTOJI6UOB HJ111 npll BhIIIo.nHeHllll one ­

paUllH B onpe,1J;eJIeHHOe BpeMH ,n;HH). MHO rile 8,1J;MllHllCTp8TOphI 6aa ,n;8HHhIX 

BocnpllHHM8IOT FGA TOJ1hRO RaR Cpe,1J;CTBO nOBhIIlIeBllff 6eaonaCHOCTlI aa 

C~leT 06eCneQeBlIfl ROHTpOJIlIpyeMocTH, HO HR CRMOM ,1J;eJ1e BhI TaR,iKe MO,iKe­

Te npllMeHaTh FGA .n;mI 8H8JIIIa8 cnoco60B ,1J;OCTyn8 It ,1J;8HHhIM, lICC.Tle,1J;OBa­

Hila lIcrrOJIh30S8HIIH orrepaTopOB SQL II ,1J;pyroH ,n;eHTeJIhHOCTII rro nOBhIIlIe­

H IIIO np01l3Bo,n:IITeJIhHOCTII 6RahI ,n;8HHhIX. FGA II03BOJIHeT II36asIIThcH 

lIJIII, no KpaHHeH Mepe, YMeHhIllHTh a8SIICIIMOCTh OT CJIOiKHhIX TpHrrep­

HhIX MexaHH3MOB, IfCnOJIhayeMhlx MHorIIMH a,n;MHHHCTpaTopaMIf 6aa ,n;8H ' 

BhIX ,1J;JIfl OTCJle,iKHB8HHfl H pearHpoB8HHfl Ha 06paII..J;eBItff K 6a3e ,1J;8BBhIX. 
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Ba3hl .n;aHHhlX rrpe,n;H83HaQeHhl ,ll;:rUI XpaHeHHR 1l0CTOBepHhlX (lJaKToB; MhI 

Tr::u;aTeJlbHO c06I1paeM .n;aHHhle, KaC8IOIIJ;neCR Harnero 6W3Heca n;UI APyroH 
.n;eHTe.T£bHOCTII, BceMH CllJIaMH aaru;rrIl\aeM llX Ii no.n;.n;epmllBaeM B u;eJIOCTll 

Ii coxpaHHOCTH. 3a'lleM HaM Mo.meT nOH8A06HThC5I HeQTO COBepIlIeHHO npo­

THBOIIOJIO)KHOe - Herrpe.n;CKfl3yeMhle CJIyqaHHhle 3HaqeHrra? ,JJ;aBflWTe pac­

CMOTPliM BeCROJIbRO cilTyaUwH , B ROTOPbIX 8)J,MII HIlCTpaTopy 6a3hl ,1!;8HHhlX 

MomeT IIOTpe6oBaThC,H reHepaTOp CJlyqaRHhIX qrrceJI : 

• Bhl C03,1l;aeTe BpeMeBHhle napOJIU IlJIIl I1AeHTIHpllK8TOPhl A.lm 3aperllCT­

prrpOBfJHHhlX nOJIb30BaTe~'Ieft Befi-caHT8. 

• Bhl Y'<l8cTByeTe B paapafiOTKe npIlJIO:lKeHllJI, Tpe6YIDw;ero Tw;aTeJIbHOrO 
BceCTopOHBero TeCTlfpOB8HRfl (npOIl3BO,lJ;HTeJIbHOCTll, M8CIIITafiI1pOBa­

HIUI, TO"<lHOCTllll T. ,ll;.), II 8 P8MK8X SToro npoeKTa B8M HeoGxO,ll;IlMO C03-

,ll;8Th H8GOp TeCToB C npe,ll;CT8BllTeJIhHhIMIl ,ll;8HHhIMIl. IIO,ll; npeaCmU6U­

meJLbHblMU nOHIlMaIDTC$I TaKlle ,ll;8HBhIe, KOTophIe K8KllM-TO OGp830M 

cooTBeTcTBYIDT TOR Cy~HOCTll, ROTOPYID OHH npe,ll;CT8BJIJIIDT; H8npH­

Mep, CTOJIGeu C HOMep8MH C'IeTOB ,ll;OJImeH OTP8)K8Th qlOpM8T pe8~'IhBhIX 

HOMepoB, HMn ,ll;OJImHO COCTOJITh H3 GYRB H T . II. 

• BhI XOTIlTe rrpoTecTllpoBaTh sq,q,eKT, C03,ll;aBaeMhIR HeKoTophIM Bam­

HhIM CTpyKTypBhIM KOMnOBeHTOM G83hI ,ll;aBBhIX, T8RllM KaK llB,ll;eRchI. 

'{!TOGhI OTBeTllTh H8 BOIIPOChI 0 RO~'IHqeCTBe llH)1;eRCOB, oG llH,ll;eRcllpye­

MhIX cToJI6uax, 0 ROJIllqeCTBe coGllpaeMhIx B rrpouecce aHaJIll3a rllCTO­

rpaMM, 0 ueJIeCooGpa3BocTII I1CnOJIh30BaHllH 6JIOQBOll BhI60PRII (block 

s8mpling) If TOMY IIO,ll;OGHhIx, BeoGxO)1;llMhI GOJIbWHe M8CCHBhI ,ll;8HHhIX, 

OTp8)K8ID~HX peaJIbBhIe CllTyaUHH. He BCer)1;a eCTb B03MO)KHOCTb nOJIy­

QHTb :3TH ,n;aHHhIe co CTOPOBhI, IIOSTOMY MomeT B03HllRBYTh IIoTpeG­

HOCTh B HX C03,ll;aHHH. B TaROM CJIyqae BamBO creHepllpOBaTh T8RHe 

)1;a HBhIe, ROTophIe ,n;OCTaTOQHO CJIyqaHBhI, BO B TO )Ke BpeMH COOTBeTCT­

BYIDT peaJIhHhIM oGpaaU8M. 
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• BhI C03,l\aeTe I1Hq,paCTPYKTYPY illIlfPPOB8HIIH, Ii BUM Heo6xo)l;HMO creHe­
prrpOS8Th KJIIOQ . Oracle9i II IIOCJIeAYIDIIJ;lle BepCIIIi n03BOJIHIOT reHepn ­

posaTh IIO-H8CTOHm;eMY CJIy-qall:Hble KJIEOqIl, B 60JIee p8HHllX BepCIIHX 

B8M rrpIf,lJ;eTcn.n;eJI8Tb 3TO C8MOCTOJITeJIbHO. 

B 3TOH ['JlUBe paCCR83hIBaeTCR 0 TOM, RaR IlpIi n OMOIIJ;rr PLj SQL reHeprrpo­

B8Th CJIyqaHHhle 3HaqeHIIH ( "'IrrCJIOBhle II CTpoKoBhle), rrpeACT8BJIHIOw;rre 
peaJIbHhle 3HaQeHIUI. PaccMaTpIIBa.EOTCH cIIoco6hl a8,lJ;8HIUI H8'<1aJIbHOrO 

3HaQeHllH, II03BOJIHIOr:o;IIe rrOJIY'<IaTb CJIY"lIUHHhle IIOCJIe,lJ;OBaTeJIbHOCTIi. 

IIpHse,o;eHo MHQjKeCTBO rrp"MepoB II QJparMeHToB ROA8, 0pHeHTIIpoB8HHbIX 

aa C03A8HIIe TeCTOBhlX ,n;8HHhlX (IIMeB KJIHea TOB H CyMM a a ilX C'tleT8x) ,D;JIfl 

6aBKoBcKoro npIfJIOmemUI, KOTopwe Bhl JIerKO CMO.iKeTe IfCnOJJb30B8Tb 

B co6cTBeHHhlx P83P86oTK8X. 

BOJIbIlIllHCTBO rrpllMepOB STOil: rJI8Bhl OCHOB8HO H8 llCIlOJIb30B8Hll ll BCTPO­

eHHoro Il8KeTa Oracle DGM S_RAN DOM. B STOM Il8KeTe llMeIDTCH ,a;Be KJIIDtteBbIe 

<pyaKUHH, B03Bp8~8ID~lle CJIytt8UHhle 3H8tteBIHI: 

l.{ JIR TtuceJI 

CllYBKUllH vtLU[ B03Bparu;aeT IlOJIOmllTeJIbHOe ttllCJIO C IIJI8BaIDru;eil: TOtt­

KOH B ,Il;1l8rra30He OT 0 ,Il;0 1 C TOttHOCTbID 38 3HaKOB, a8IlpllMep 

0,034869472. 

1!JIR cmpOK 

lPYHKUHJI STRI NG B03Bparu;8eT C~'IyTl8itHYID CTPOKY CliMBOJIOB C YK838H­

HhlMH IlOJIb30B8TeJIeM ,Il;JIliaOH II pacrrpe,a;eJIeHlleM CllMBO~'IOB . 

HCIlOJIb30Baalle STllX H ,Il;pyrllx <PYHKIIllH IlaKeTa DG MS _RANDOM 6y,a;eT IlpOHJI­

JIEOCTP"POB8BO B rrpHMep8X STOll rJI8Bhl. 

reHepl1pOBaHl1e CnY'laaiiHblx 'lI1Cen 

O,a;HO ll3 H8ll60JIee pacrrpOCTp8HeaHblX Ilp liMeHeHllH reHepaTopOB CJIyttan­

BhlX 3H8tteBllH 38KJIIDtt8eTC$I B C03,1l;8Hllll CJIytt8HBhlX qllCeJI. LIllCJI8 MoryT 

6hlTb p83BhlMll: IlOJlOmllTeJlbBhlMH HJIH OTp"U8TeJIbHhlM", ueJIhlMli llJlH 

,a;p06HhlMH II T. 11. ,l];aB8uTe H8ttaeM C rrpOCTeHilieH pa3HOBH,Il;B OCTH - IIOJIO­

mHTeJIbHhlX ttHCe~'I. 

reHeplllpOBaHllle nOIlOlKlIITeIlbHblX 'lIllCeIl 

Tpe6yeTcH creHepllpOBaTb pH,Il; ttHCeJI, Ilpe,a;CTaBJIHIDru;llX 3HaqeBllH OCTaT ­

KOB Ha CqeT8X ,Il;JI$I H8IlIliX TeCTOBhlX ,a;8HB hlX. OCT8TOK H8 CtteTe MomeT 

6hlTb rrpe,a;CT8BJIeB ueJIOttHCJIeHHhlM 3H8tteHlleM llJlll 3H8tteBHeM C rrJI8B8ID­

nteH TOttKOn C ,Il;ByMJI p83pfl,ll;8MH B ,a;P06BOH tt8CTH. B8rrpHMep 12345,98. 
IIpHMeM ,a;JIfl rrpOCTOThl. ttTO 6aEK He ,a;orrYCK8eT rrepep8CXO,ll;8 - TO eCTb 68-

JIaHC He MomeT 6hlTb OTpHUaTeJIbHhlM. <DYHKU HH VALlE IlaKeT8 DBM S_RANDO M 
B03Bparu;aeT rrOJIOmllTeJIbHOe ttHCJIO 60.nbIlIee HJlll paBHoe HyJIID II MeHb­

IlIee 1 . llMeEOru;ee 38 3HaK.OB IlOCJIe 3aIlHToil: . BOT KaK ST8 <PYHKUllH llCrrOJIb-

3yeTcH ,a;JIH IlOJIYQeHllH QHCJIa: 
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CR[ATr OR Rr lJI AC E "UNCTlm~ get _num 
RETURN NUt~ BER 

TS 
I _re t NUM5 ER; 

5EGI N 
I_ ret : = l)I}MS_KANlJOM .VALUI:: 

RETUmJ l _r eL; 

EtW; 

By~y~m BbI3BB HHOfi , rpYB KUHfl B03BpaIIJ;aeT tInCJIO TaKoro BRAa: 

SOL> COLUMN get _num FORMAT 0.99999999999999999999999999999999999999 

SQL> SELECT get_num FROM dual: 

45175121313B1 1771875955981?1854587555 

BJIaro,a;apH TOMy "'ITO Q1YHKD;UH IIMeeT CTeneHh q H CTOThl WNDS (wri te no 
database state - He MeBETh COCTOHHile ,ll;8HHhIX), ee MomBO Bhl3hlBaTb rrpH­

MO 8 o n epaTope SELECT IIJUI 8HYTPlI INS ERT. 

OTBJIeYIeMCH HeHa,a;OJII'O II pacCMOTpUM npHJIO)KeH ile flpyroro TIIII8. IIpe,lJ; ­
IlOJIOmlIM, '<ITO Heo6xOAilMO HaIIIIcaTh nporpaMMY .D;JIH Hay'llHhlX pactJeTOB, 

KOTopaa C"<I HThlBaeT IlOK8a8HIUI TepMOMeTpa H Co x pUHHeT I1X )1)UI n OCJIe ­

,lI;YfOr::o;ero a H aJIH3a . Ha60p "({HCeJI MOjKH O Cq,0pMIipOBaTb 8 TaROM RO,ll;e: 

BEGIN 
I-OH ct r- IN 1 10 
LOOP 

DBM S OUTI'U-l . rut _line ('leT,pe , ature 
END LOOP; 

rtw; 

IIOJIY"({HM : 

TeMpe rature 7215763C551564C72922992655221928 19885 1 
TeMperatu re 45 153898?479795965?8993387440338588133 
TeMpe ra tu re 59S53753239053135CJ5?? 195CJ??991038? 1094 
TeMperatu re 04579937433263277972474636173658834983 
TeMperatu re 16737654753541 4030450225 12399535308709 
leMpe r-at ur-e 4141843r394466fJl01f18C096J80834486J41 
TeMpe ralure 5693883C7838355080076573 16126304773073 
I empe rat u re 544391585563 1 12985741260577896884~374f 

Temperatu re 0170 1471021660C21 158283313878C08518868 
TeMpe ratu re 784?6530713?044534900 11654?166CJ03383?8 

CelsiLs ), 

Celsius 
Cels i us 
Celsius 
Ce lsius 
Celsius 
Cels i us 
Celsius 
Celsius 
Celsius 
Celsius 

06paT H Te BHliMaHIie, tlTO 3 H aQeHli.fl TeMnepaTypbI COBepIIIeHHO CJIYtlatiHbI . 

Ten epb IIpe,ll;CT3BI-IM, TI TO UX H3,l1;O coxpaHUTb ,lI;JIfl aH3JIlI33 B 6Y,lI;yrueM. H c ­

IIOJIb3yeM CJIe,ll;YfOIl\UR K O,ll; /lJI.fl38nIlCIl B Ta6JIIID;Y TEMPERATUR ES, HMefOIl\Yro 

Ta K oR B H /l: 

SOL> DESC temperatu res 
t~ ame Null? Type 
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READING ID NJMB ER 
I I::M I'I:J1AI JHI:: NJMlll::H 

BOT rrporpaMMa, 3arrIlchlBaIOrn;afl CJIyttaHHhle 3HatteHIlfl B STY Ta6mUl;Y : 

BEGIN 
FOR ct r I N 1 10 
LOOP 

ItlSEr1T INTO tem peratu 'es 
VALUI:: S (ct r get_nun); 

r ND l OOP ; 
EN D; 

C,n;eJIas shl60PKY H3 Ta6JIHUhl, ySll,n;llM nOJIytIeBBbIe 3HatteHlifl. 

SOL> COLUMN temperature FORMAT 0.99999999999999999999999999999999999999 

SOL> SELECT * 
2> FROM temperatures; 

REflDTtlG TO TrMPFRIITUR[ 

. 6673356022472819545254095425306932156 
2 .3545099922555278375720559C0075 1085159 
J .OB924 ?570B15 1 7?J 4G7A51 1 2AG7 B01~5G0474 

4 . 1599979 186 465772745230 125C89473483032 
:, .4291239 (9218569 (8C84:,026:, (39 (684:::'686 
5 . Ol?J9 18319908949R4Ji 17?49C6J1 23839775 
7 . 192535609831779,1990636943651111 12117679 
8 . 96313 83452C200 1 606 1 54 3340585324782859 
9 . 7678601985171 20 1180626445882473258794 

10 . 0944934248C5559411268321447533421 1253 

STOT rrpIlMep MO)KHO pacrnHpIlTb, yseJIWIHB KOJIWleCTBO 3arrHChlBaeMbIX 

nOKa38HIlH, ,lI;06aBIlB ,lI;pyrIle IlCTOTIHIlKIl ,lI;aHHhlX CZJ;orrOJIHIlTeJIbHhle Tep ­

MOMeTphl) H T. n . 

B rrpe,ll;hl,ll;yrn;eM npIlMepe reHepIlpOBamICb ttIlC.lIa C rrJIaBaIOIlleH TOtIKOH 

C 38 3H8KaMIl nOCJIe 3anflToH. "l.!HCJIa TaKoro BIl,ll;a He OTleHh rro,n;xo,n;flT ,n;JIfl 

n pHJIO)KeHHH , pa60T8IOrn;ero C HOMepaMIl 6aHKOBCKHX cTleTOB, KOTophle 

,n;OJ1)KHhI llMeTh UeJ10ttHC;r[eHHhIH: <pOPM8T H, KflK rrp8BHJ10, <pllKCHPOB8HHoe 

K.0J111tteCTBO p8apH,ll;OB. HeT n po6.T£eM! llaMeH HM Harny <PYHKUHIO, ttTo6hI 

C,ll;eJ1aTh ee 60JIee IIOJIe3HOH:. H8IIpilMep, B CJ1e,n;yIOrn;eM B8pll8HTe <PYHKUllll 

B03Bparn;8eMoe CJ1yttaHHoe ttIlCJIO H8XO.n;HTCH B ,n;1l8II8aoHe OT l.n;o 100: 

CHI::ATE OR HI:: I' LAC E -UNerION get_ num 
RETURN PLS_INTEGER 

IS 
I _re t PLS_HJEGER 

SEGIN 
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I _ ret . = ROUND ( 100 x DBMS_RANDOM VAl Ur ) , 

RETURN I_ ret; 

t tHJ ; 

YBeJIlfTUm8fl 3BaqeHHe MHO)KHTeJIfl, MOJKHO IIOBblCHTI:. pa3pflABoCTb nOJIy­

'laeMblX CJIyTIaHHhlX qHCeJI. 

TOT JRe npllBUHII rrpHMeHHM K reHepHpoB8HHID queen C llJI8B8IDm;eH aarrn­

ToiL B CIlIA 3BaQeHIUI .n;eHeJRBbIX CyMM rrpHH$ITO XPBBllTb B ,lI;O • .'IJlapaX 

II n;eHT8X. ll.eHT paBea O,il;HOH COTOH TIaCTil )I.OJIJIapa, c:rre,ll;OB8TeJIbHO, Tpe-

6yeT ,lI;ByX 3H8KOB IIOC~'Ie a8IIflToH. IIo,lJ; 3TOT Q10PM8T IIO,i1;XO,lJ;JIT S8JIIOTbI 

MHOI'IIX CTpaH. B ilTOM CJlyqae reHepHpyeMoe c.rryTHlHHoe 3H8'({eHHe OCT8TK8 

,n;OJl)KHO IIMeTh ABB 3HaRa B ,lJ;P06HOH: qaCTH. IIpocTeHnmfi: cIIoco6 AOCTII'll:. 

STOI'D 3aI~.JIIo-qaeTCJl B a8,lJ;8HIIIT M8cIIITa6a B <PYHKUIUI ROUND. ,n;Ofi8BHM B Ba­

rny QJYHKD;IHO rrapaMeTP. QTo6bI nOJIYQIlTb 60Jlee o6w;ee perneHIIe: 

CRI:AIT OR RI: I' I AC E ::UNC-I ION get _num 

P p'8cision n~ PIS TNTr GFR, 

p_sc :Jle I N l'LS I N I EGEH C 

R FTURt~ NUMllER 

IS 
I _ r e t NUMI1[ R; 

fl EGT N 

I _ret := ROUN D ( 10 ' p_precision • DBMS_RANDOM VAL UE, P sca l e); 
R [TURt~ I _ret ; 

EtW; 

C STIIMII aprYMeHTaMil JIerKO MOJKHO nOJIY'llaTb CJIY'llaHHbIe 'llIlCJIa HYJKHO-

1'0 <popMaTa. 

IIpe,n;nOJIOJKIIM, 'llTO HyJKHO creHepilpoBaTb CYMMbI OCTaTKOB, rrorra,n;alO­

ru;I1e B orrpe,n;e~'1eHHbIH ,n;I1arraaOH. Ie npilMepy, fiaHK MomeT TpeGoBaTb HeKO­

TOPOH MIIHilMaJIbHOH CYMMbI Ha C'lleTe, rrOSTOMY CJIY'llaHHbIe 3Ha'lleHIIH 

,n;OJIJKHbI GbITb GOJIbme ,n;onYCTilMoro MIIHIIMYMa II, BepOHTHO, MeHbme He­

KOToporo pa3YMHoro M8KCIfMYM8. ,Il;JIfl BhlnOJIHeHIffl SToro TpefioBaHHfl ne­

perpymeBB8fl Q)YHKD;Hfl VALUE B D8KeTe DBMS_RANDOM rrpHHIfM8eT ,n;B8 

napaMeTpa, l ow H h igh , H B03Bparu;aeT 3Ha'lleHHe H3 SToro ,n;II8rra30H8. BOT 

n pHMep BbI30Ba neperpymeHHoH Q1YHKIl;III1 ,n;JIff rrOJIy'lleHIIff CJIY'llarrHbIX 

'llIlce.T[ B ,n;I1arra30He OT 1000,n;0 9999: 

1 r et :; DG MS RAtWOM VIILJ ~ (1 0C O, 9999) 

JJ:JIIIHHaH ,n;pofiHaH 'llaCTb creHepilpoBaHHoro CJIY'llaHHOrO 'llIlCJIa MOJKeT Bbl ­

rJIH,n;eTb YCTpamalOw;e, HO OT Hee MOJKHO I13fiaBIITbcH C nOMoW;bKl <PYHKIl;III1 

ROUm. 113MeBHM <PYHKD;HIO reHepaD;liH OCT8TKOB T8K, t{TofibI rrOJIytt8Tb 3Ba­

t{eHHfl B 38,n;8BBOM ,n;li8n830Be: 

/ . iliai1r Ha Re 6 - ca~Te : get_num 1 sq l ~/ 

CR EATE OR REPLflCE ::U NCTIO t~ get num ( 



IS 

p_hi ghval 
p_loll'va l 
p_SCale 

NU MB ER, 

NUM BER := 0, 
l' l S I N I I::GI::H 

R FTURt~ NUMBER 

l_ ret NUM5 En ; 
BEGI N 

o 

l _ret : '" ROUN [) (DBMS_RANDOM. VA LU E (p_l owval p_hi ghvol) , p_scal e), 

HEIUHN 1_,et; 
[ t~O ; 
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3aMeTbTe, ::.n8 <PYHKD;IUI ~OCTaTO'IHO YHHsepCaJIbBa Ii y.n;OBJIeTBOpneT MHO ­

r IIM 38,l1;8't1aM D O reHepIlpOB8muo CJIY'IaHH bIX tlIICeJI, T8KHM Raft: 

• reaepa U Hfl H OMepOB 6aH KOBCKIIX CtleTOB, K OTophIe rrpe,ll;CT8BJIflIOTCf.[ 

,il;eCflTIf3H8'<JHI:JMII ueJIbIMIl TUlCJI 8 MII. 3TH R OMepa CTporo ,n;eCflTII3H8TI­

Hhle , T . e. He MoryT CO,ll;epmaTh Be,ll;yIItIIe ayJIII. 

SQ L> EXEC DBHS_OUTPUT.put_line(get_num(1000000000 , 9999999999» 

23749?9f!32 

• IIcrroJIb30B8HHe TOll: me lPYHKD;HH ,ll;JUI reaeparUiIl 3H8-qeHI1H: OCT8TKOB 

Ha c-qeT8X, KOTophle HMeIDT ABa 3HaRa IIOCJIe aarrHTOH II a8xoAflTCH 

B ,lI;H3n 830Be OT 1000 (Tpe6yeMI:JH 63HKOM MHHHM3.iIhHhlfi OCT3TOK) ~O 
1000000 (rrpe,n:rrOJIaraeMOe MaK.CIIMaJIbHOe aHa ... eHHe oCTaTKa). ,UJIH re­

Hepa:O;HH ,!J;BYX ,!J;P06HbIX paapH,ll;OB napaMeTpy p~ sca l e Tpe6yeTcH nepe­

,1J;aTb 3Ha ... eHHe 2. 

SQ L> EXEC DBHS_OUTPUT. put_l1 ne (get_oum (1000, 1000000 , 2) ) 

178861. 81 

• IIcnoJIb30B8HHe QJYHK:O;HH B H8Y ... HbIX npHJIOmeHHHx, H 8rrpHMep rrp H 

C ... HTbIBaHHH rroKaa8HHH: BbICOKO ... YBcTBHTeJIbHOro TepMoMeTpa , rrpH-

MeHHeMoro B aTOMHbIX YCTaHOBKax, r,!J;e 3Ha ... eHH H rrpe,1J;CTaBJIeHbI Tpe­

MH paapH,1J;aMH,ll;O H ,1J;eCHTbID paapH,!J;aMH rrOCJIe aarrHTOH ( TO eCTb ... HCJIa 

HaXO,ll;HTC5I B ,ll;HaIla30He OT 100,OOOOOOOOOO,!J;0 999,9999999999): 

8EGltJ 
DBMS_OUTPUT.put_lioe ( 

get_oum( 100,999.9999999999 , 10»; 
END; 

I 
607.1fl7?599141 

reHepllpOBaHlle OTpl1l..laTenbHblX 'lIlCen 

,11;0 CHX nop MbI paccMaTpHBaJIH TOJIbKO reHepHpoBaHHe n OJIo,mHTeJIbHbIX 

... HCeJI H He K8CaJIHCb OTpHU8TeJIbHbIX. Ho npe,n:nOJIOmHM, ... TO Harne 6aH­

K.OBCK.oe rrpH JIOmeHH e noaBo)Ul eT pa60TaTb C rrepepaCXO,!J;OM cpe,!J;CTB, TO 

eCTb C BpeMeHHbIM aaH MCTBOBaHHeM ,!J;eHer CO c ... eTOB . B TaKOM CJIy ... ae OC -
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TaTOR Ea CqeTe MO.iKeT CTaTh OTprrr::r;aTeJIhHhIM (COCTOHHHe. li3BeCTHoe RaR 

«OBep)J;paqJT*). B TeCTOBhIX ,lJ;aHHhlX MoryT IIOHa,ll;o6lfThCH II TaRlle C"f{eTR. 

<lJYHKD;HH DB MS_RANDOM , RANDOM II03BOJIHeT C,!I;eJIaTb STO 8 PLjSQL. 

CllYH K4"~ RANDOM 

B IlaReTe DBMS_RANDOM llMeeTCH QJYHKD;IUI RANDOM ,1l)I.H reHepar::r;HIi CJIyqaHHhIX 
r::r;e.lIhlx 'IrrceJI , Bhl3hlBaeM8SI Ge3 napaMeTpoB II B03Bpar:u;alOr:u;aH ,ll;BOrr'lHOe 

n;eJloe B AHaIW30He OT _ 2:11 AO 2:11, TO eCTb n;eJloe ,ll;ecaTII3H R"IHOe .n;eCRTII"<I ­

Hoe QHCJIO . llCIIOJIb3yeTcH OHa rrpOCTO: 

DFCIAR[ 
l _ret NUMB ER; 

BEGIN 
1 re t 0;; DBMS RANDOM rand 01I; 

DBMS_OJTPU T put_li re (' Tne nU Mber generated 
I _re t . = DBMS_RANDOM . r andot,: 
UllMS_OJ II'UI put_li r e ( lhe numbe r gener-at ed 
I_ rel -= DBMS_RANDOM . rando11 : 
Dll MS OJTPUT put_Li r e ( The nU rl be r generatec 

EN D: 

I 

B pe3YJIbTaTe nOJIyt:lHM: 

The numbe r generated 88:i2~5f\55 

The number Qene r oted 10190412C5 
The number gene rated -141 0740185 

I I I _ ret): 

06paTHTe BHHMaHHe, t:lTO (1 aaliliOM lCOlitcpem1io.'K npuMepe rrpHcyTCTBylOT 

o.n;HOBpeMeHHO OTpHU8TeJIhHhle H rrOJIO)KHTeJIhHhle ueJIhle qHC:r[8 ,ll;JIHHOH 

.n;o 10 paap5I,ll;OB . HeT HHKaKoH rapaHTHll, "ITO npH Bhl30Be 3TOH nporpaM­

MhI Bhl nOJLy<tume OTpHII;8TeJIhHOe CJIyqaHHOe qHCJIO. ECJIll Heo6xo,ll;HMO, 

qT06hl rrOJIyqaeMOe OTpllII;8TeJIhHOe CJIyq8llHOe qHCJIO COOTBeTCTBOBaJIO 

onpe.n;eJIeHBOMY <popMaTY, llCIIOJIh3yihe KOM611BaU;1l1O <PYHKII;llll RANDOM 
II VA LL E, KaK rrOKaaaHO Hll.me. 

qJyaRII;1l1O QE:! t _ nu rn MOa<:HO 113MeHIlTh TaR, qTo6hl OHa n pHH llMaJla napa· 

MeTp, II03BOJIflIOIUHll eti reHepHpOBaTh OTpnuaTeJIhBhIe qllCJIa. 

/* iliaL1r H3 Re6-caiiTe : get_num_1 sq l ~/ 

CREATE OR REP LACE ::UUCTIO fJ qe t_ num 

IS 

p h1ghval 
p_lol'Na l 
p_negat1ves_allowec 
p_scale 

HE-' URt~ NUMB ER 

I re t UUM5ER : -

I _Sl gn NUMfi r R 0 1 

5EGIN 

~~ UM BER , 
N UI~ BER 0, 
BOO LEAN = Fil LS:::, 
I'LS_INII::G t H := 0 

IF (p ne gatives allowed) 



Tll i N 

I _sign SIGN (C5MS RANDOM r ar'dcm); 
r ND r IO ; 

I ret I_si gn ~ 

fi OUNLl (DBr~ S_HAUDOM . VALU E (p_l owv al. p_hi ghvol ) 

, p scale), 
HEr UHN 1 ~et, 

EN D: 
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3,!J;eCb coxpaaeH8 IPYHKUHOa8JIbHOCTb HCXOAHOH BepcHH <PYHKIJ;IlIl get_nun' 

(npHHHM8IOIUeH napaMeTpbI ,!l;llana30a8 hig h If low 11 napaMeTp TOtIHOCTIf 
scale) II ,lI;OfiaBJIeH8 H OBafl B03MO)KHOCTb, II03BOJUIIOm;8fl reHepHpoB8Tb KaK 

DOJIQ)IUITeJIbH hIe, TaR II OTplln;aTe.llbHhle CJIYtI8HHhIe t{HCJI8 . 

3aAaHl'le Ha'lanbHOrO 3Ha'leHI'ISI 
AflSl reHepaTOpa cnY'la~HbIX '1l'1cen 

"llTO ,lI;eJIaeT CJIyqaHHhle 'tuleJIa AeHCTBllTeJIbHO CJIyTtalfHhIMll? LITofibI BN 

IIOHfl JUI. 0 'IeM HiWT peTlb, BOT B8M ynpamHeHHe: 6hICTPO rrpHIWMaiiTe '(lIIe ­

JIO , JI1060e t{[fCJIO. KaRGe tIllCJlO npIIIIIJIO B8M HB YM? H a BepHRIW OHO 'ITO­

HHfiYAb 3HaqHT .n;JIR Bac: BaIII BoapaCT, qaCTb B8rnero TeJlerpOHHoro HOMepa 
IVIH HOMep ,ll;OMa - qTO-TO, qTO BaM 3H8KOMO 1IJ1II Haxo,n;I1TCH B nOJIe 3peHIIH 

B ,n;aHHbIH MOMeHT. ,I1;pyrilMil CJIOBaMII, BblGOp SToro qIlCJIa He 6bI JI cJIyqaii­

Hh1M, a, CJIe,lJ;OBaTeJIhHO, MOjKeT 6h1Th nOBTopeH I1JIII npe,lJ;CKaaaH. 

XOPOIllO, CKajKeTe BhI. BaM HYjKH O CJIyqaHH Oe qIlC~"Io? fI 3aKpoID rJIaaa 

I16y,n;y 6eCIIOpfl,ll;OqaO ,ll;aBllTb Ha K~"IaBllmii KaJIbKYJIflTopa. HeT COMB eBIIH, 

qTO mmcoe qllC~"IO 6Y.1l:eT CJIyqaHabIM. 

CKopee Bce ro, a eT. ECJIll BhI BHHMaTeJIhHO nOCMOTpIiTe Ha TaKoe ' mCJIO , TO 

aaMeTIITe , 'ITO HeKOTophIe D;I1Q1PhI 06paaYlOT nOBTopfllOIllIieC$I n oc."Ie,n;oB8-

TeJIbHOCTII. 3'1'0 eCTeCTBeHHO: eCJIII BhI H8jKaJIII KJ[aBIIIlIY (H8rrpIlMep, 9), 
TO BhICOK8 BepORTHOCTh Toro, qTO BhI H8mMeTe ee ern;e P83, T8 K K8K Balli 

rra:r[eu 3aBIIC B H enocpe,n;CTBeHHoii 6JIII30CTII OT Hee. 

Ha,lJ;eIDCh, nOCJIe 3TIIX MhIC."IeHHhIX 3KcrrepIlMeHToB BhI rroHIIMaeTe, qTO qe­

JIOBeKY ,n;ocTaTOqHO TPY,ll;HO rrpIl,n;yMaTh ,lJ;ellCTBIITeJIhH O CJIyqallHOe qIlCJIO. 

TaK jKe II MalllIlHa He MOjKeT npOCTO B3nTh qIlCJIO «I1a HIIOTKY,lJ;a ». ECTh pn,n; 

MaTeMaTHqeCKliX MeTO,ll;OB, ooecrreqIlBalOID;I1X HCTIIHBYro CJIyqaHHOCTh, B O 

I1X paCCMOTpeHIIe He BXO,ll;I1T B aa,n;aqil STOH KHIIrIl . Bo Bcex reHepaTopax 

CJIyqallHh1X qIlceJI eCTh 06r::o;I1H, nOBceMeCTHO ,n;ocTyrrHhIll I1CTOqHIIK «CJIY ­

q aHH OCTeih, TaKoll KaK cIIcTeMHhIH TaHMep, KOTOPhIH rapaHTllpyeT, qTO 

3HaqeBIIn, B3flTbIe B ."I106 bI e ,ll;Ba MOMeHTa BpeMeB Ii, 6 Y.1l:YT pa3JIIIqBhI. STOT 

c."IY'laHBbIH KOMrrOHeHT, KoaD;eIITY8JIbHO aa8JIOrIl'lHhIH 06JI8CTII IIepeMe­

rn;eHII$I Balliero rr 8JIh:u;a Ha,ll; KJI8BII8Typoii KaJIhKYJI$lTOP8 rrpIl H 860pe CJIy­

qaiiHOrO qIlCJI8, Ha3hIBaeTC$I /·W'laJIbHbI Jli 3Ha'l€HU€M nocJU!iJOfWm€JtbHo­

cmu CJIY'laUlibLX 'luceJI (seed). Ec;rm T8Koe H8q8JIhHOe 3HaqeHile BhI6p8HO 

,n;OCTaTOqH O CJIyqaiiHO, TO II reHepilpyeMoe qIlCJIO ,ll;eiiCTBIITeJ1bH O 6Y,lJ;eT 

CJIyqallHh1M. ECJIII HaqaJIhHOe a HaqeHile He MeH HeTCH, reHepilpyeMoe qIlC-
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JIO Mom.eT He 6hITb 8 IIOJIHOii Mepe CJIy<IaHHbIM. 06paaeu Mom.eT I10BTOpIiTb' 

CH 116hITb JIerKO yra,ll;8a. CJIeAOS8TeJIhHO, BbI60p B8'fJ8JIbHOrO 3Ha-qeHIiH no­

CJIeAOS8TeJIbHOCTH O'tleHb B8)Kea Ilpll reaepapos8HIiH CJIY'l8HHbIX QHCeJI. 

IIaKeT DBMS_RANDOM BKJIIOl{aeT B ce6,fI npOn;eAYpy INITIALIZE, KOTopan ape­
,D;OCT8BJIfleT BaQ8JIhHOe 3HarreBIie IlOCJIe,ll;OB8Te.1IhflOCTll CJIyqaHBbIX 'UICeJI , 

IICIIOJIb3yeMoe 38TeM B (llYHKUIIH-reHepaTope c.7IY'laDHbIX qaceJI. BOT npn ­
Mep swaODa !;ITOH nporpaMMhl: 

BEGTN 
08 MS_HA NOOM. in i h al ize ( 10956 i' 82): 

t:: tm : 

IIpoue,n;ypa rrpflHHMBeT apryMeHT TIHIa BINARY _INTEGER Ii IICnOJIh3yeT em 
B K8"1eCTSe BaqaJIbHOrO 3BaqeBlIJI IlOCJleAOS8TeJIbHOCTH CJlyqallBbIX -queeR. 

"lleM ,lpUlBaee TaRDe aaQa..7IbHoe 3HaQeHHe, TeM 60.IIee CJ'IyTtaHHbIM 6Y,iJ;eT re­

HepilpyeMoe "<IIICJIO. EaR np8BIIJIO, 3Ha"<IeHIIfl, cO)l;epmalllile 60JIee 5 3Ha­

ROB, 06eCne"<IIISa1OT npIleMJIeMylO CTerreHh CJIy-qarrHOCTil. 

COBeprneHHO He OO.JI33TeJlhHO JIBHO Bhl3hlBaTh npOue/1YPY lN l I1AU 
l::; npH HCnOJlh30B8HHil ntmeT8 D5MS_nANDOM STO Boo6w;e He Tpe6yeT­

CH. ITo YMOJltIaHHlO, eCJlH He fihlJlO HBHolr IIHllUIIHJlll3a.n;HH, Oracle 

BhlIIOJlHHeT ElBTOMaTiltIeCKYlO HHIIlJ;HaJJH3 a.n;HIO 3HatIeHl!UIMH .n:aThl 

H H/1eHTmpIlK8ToPOB IIOJlb30BaTe~'1H II rrpouecca . 

liTaR, ,o:JIH ,u:ocTHmeHIiR HCTIIHHOH: CJIY"<IaHHOCTH, 3Ha"<IeBile He ,u:OJIJKHO 

6bITh rrOCTOflBBhIM_ XOPOIDIIM IiCTO"<IBilKOM )l;aBBbIX )l;JIfl IIOJIY"<IeBilfl Ba­

"<IaJIhHoro 3B8"<IeBIIR nOCJIe,o:OB8TeJIhBOCTil CJIY"<I8HBbIX "<IIIceJI HBJIHeTCH 

CilCTeMBoe BpeMH, ROTopoe rapaHTllpOBaHHO npHBIlMaeT pa3JIll"<IBhle 3Ba­

"<IeHIIH Ha npOTflJKeHIIH 24 -"<IaCOBOro nepHo,o:8, B8npHMep: 

oEGlN 
lJll MS_HMHJOM . ini Uali ze ( 

TO_NUMBEn (TO_CHAn (SYSDATE ·MMDDHHMISS·)) ) : 
r t~O ; 

3)l;eCh B K8"<IeCTBe a8"<I8JIbBOrO 3BaqeaIlfl IICnOJIh30BaHbl Mecfla, )l;eHh, "<Iac, 

MlIHyTbl H ceRya,u:hI . 8TO 3H8qeBHe HCIlO)lh3yeTcH nplI nepBoH reaep8IIHil 

CJIyqaHBOrO "<IIICJIa , O,u:B8RO, eCJIII I1CnOJIh30B8Th 3TO JKe 3aaqeHile B8 npo­

TRJKeHIUI Bcero ceaBc8, CJIy<l8HBOCTh MOJKeT 6hITh H8pyweHa. C.ne,u:oBa­

Te.1IbBO, Beo6xo)l;HMO nepH0.u:I1lJeCKII 3a)l;aB8Th BOBoe HaQ8JIhHOe 3HaQeBIIe. 

,lI;JI.fl :noro cym:ecTByeT npoue)l;ypa SEED, KOTOpa.fl, RaR II INITIALIZE, npIi­

BIIM8.eT napaMeTp THDa BINARY _INTEGER. 

5EGIN 
lJ ll MS_RAtWOM . seed ( TO_CII AR (S YSDAT f, . mmcc hh',1 ss· )), 

Dm; 

Eor,u:a reHeplIpoB8HlIe Ha-qaJIhHhlX 3H8-qeHIIH B P8MR8X ceaHca 60JIhWe He 

Tpe6yeTCH, MOJKHO BbI3B8Tb npon:;e,u:ypy TERMIN ATE, IWR nORaCl 8 HO HHJKe, 

-qTo6hl npeKpaTHTh C03,u:aHlle HOBhIX 3H8-qeHlIii: (Ii nepeCT8Th pacxo,u:oB8Tb 

H8 3TO IIIIKJIbI u;nY). 
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Il EGI N 
DflMS RMD OM te rmi nate : 

END : 

B npe,il;bl,il;y:rn;nx pa3,il;eJIaX paCCMOTpeabI ocaOBbl r e aepIlpOB8mUI CJIyTl8ft­

ablX 3aaQeanft, cOOTBeTcTByIO:rn;ne QlyaKn;nn n nx H a nUH8JInaa n;Hfl, ao Bce 

n pHBe,il;eHHble rrpilMepbI OTHOCIIJIHCh R reHepHpOB8HIIIO TIHCeJI. B :}TOM p8a­

,il;eJIe MbI paCCMOTpIlM reHepHpOBaHHe CJlyqallHbIX CIIMBOJIhHbIX CTpOR C rro­

MO:rn;hIO QJYHRUHH STRI NG rr8ReTa D GMS_RAN D O~1. <DYHRU HH STRI NG npHHHMaeT 

,lI;B8 rrapaMeTpa, opt I11e1 . 

IIepBbIH It3 HItX, opt, OIlpe,il;eJIneT TItil reaepIlpyeMoft CTPOKIt. Ero B03MO,iK­

able 3a aqeHIIfl nepeqIlC~'IeHbl B Ta fiJI. 7.1. 

Ta6JLU~a 7.1. BO:I M(JJlofhLe 3fW'leIiU51 napaMempa opt 

3Ha'lJeHUe opt ,i1;ei\:cTBue 

u 

1 

a 

p 

r eHepIIpOBftU, TOJIhKO 6YKBhl B BepXHeM perIlCTpe (H8rrpHMep, 

DFTH NDSW) 

reHepHpOBftTb TOJIbKO 6YKBhl B HMlliHeM perHCTpe (HftrrpHMep, 

pi >;dccsc ) 

reHepMpoBHTb TOJIbKO 6YKBhl B 060HX perHcTpHx (HHnpMM ep, DeCW­
Cass) 

r eHepHpOBftTb 6YKBhl H ~mllphl B BepxHeM perHcTpe (HtlrrpHMep, 

A1W56RTY) 

r eHepHpOBftTb .'IJ06hle neq8THhle CHMBOJlhl (HanpHMe p, $\$2S'n'&* ) 

BTOPOH nflp8MeTp, l e n, onpe,ll;eJUleT ,1l;JIIIHy reHepHpyeMoH CHMBOJIhHOH 

CTpORH. OH Heofixo,il;HM, eCJIII rrpHJIOmeHIIIO TpefiYIOTcH CJIYQ8HH hle CTpORH 

orrpe,ll;eJIeHHOll ,1l;JIHHhI. C03,1l;a,1l;I1M rrepByIO Harny QJYH KII;I1IO reHepaUHH CJIy­

QaHHhIX CTPOK: 

cnEATE on nEPLACE ::U NCTIO ~j get _r and or~_st r inG 
p_len IN rW t~ BEn. 

p type TN VARCIIAR? : = . a 

Hl::. tURN VAHCHAH2 
AS 

I_ I-e t va l 
BEGIN 

VAHCI IAH2 (200)' 

l _retva l = DBMS_RAtlDOM . STRItJG (p_ type . p_len) , 
HErUHN 1 retval 

END : 

I 

C03,l1;8HIIe 40-CilMBOJIbHOH CTPORH I13 GYRB B CMern8HBOM perIlCTpe C n OMO­

IIJ;hIO B arnell BOBOH Q:>YBKUIIII BhIrml,!l;HT TaR: 
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SOl > EXEC DBMS_OUTPUT . put _li ne( get_ random_st r ing( 40» 
XaCb Nwzp kG :sqqzCCd =ykCycE t Ll vcHOx rPnwan ~ 

PL/SQL proced u ~e success f ullv CCrlpl eted. 

SQL> EXEC DBMS_O UTPUT.put_line(get_random_str i ng(40» 
!lUC U1lrns Thsedxcc HUHIMDI1Y T gcOw1ky h r Cw kUY 

PI /8QI procedu'8 sliccessful l y ccmpl eted . 

EaR IIOKfla8HO B Ta6JUIUe, a8,lV1B8R pa3JIIFIHhIe 3H8'<1eHIUI rrapaMeTpa p_opt , 
MomBO coa,n;aBaTh CJIy-qaHHhle CTpOKil pa3JIII-qHhIX THITOB , cocToaID;He , B -q a­

CTHOCTH, TOJlhRO li3 GYRB 8 BepXHeM perrrCTpe , TOJIhKO H3 GYRB B HIDKHeM 

perrrCTpe, 1I3 GYRB II umpp, li3 JIIo6bIX ne-qaTHbIX CHMBOJIOB. 

EaR II ,ll;J1fl t{I1ceJI, ,1VIfl r e B epan;HH CTPOK MO)f{HO Y K 838T b aa-q a JlbHOe 3a8't1e ­

BIle n OCJle,ll;OSaTeJIbHOCTIl c nOMOID;bIQ TOH me rrpoue,n;yphl S[[O, llMelOru;eii 

neperpyJKeHHyfO BepcHfO, IlpHHHMaKlr.u;yfO apryMeHT THila VII RCHII R2. B Ka ­

qeCTBe Ha-qaJIbHOrO 3B a-qeHHfl MOJKHO, KaK H paHbwe, HCIlOJIb30BaTb CHC ­

TeMEoe BpeMfl, Ilpeo6pa30BaE Boe K CHMBOJIbEOMY TliIlY. 

BEGI N 
DBMS_RMDOM seed ( TO CHA R (SYSDI\TE, "rnmdctl h1,iss")), 

I:: tHl ; 

,I1;aBallTe BCIlOMHliM 0 D;eJIH, IlOCTaBJIeHHOll B Ha-qaJIe STOll rJIaBhl: Mbl XOTe­

JIH C03,ll;aTb TeCTOBhle ,ll;aHHble, cO,ll;epJKar.u;He liMeHa KJIlieHTOB H 3Ha-qeHHH 

OCTaTKOB Ha HX CqeTaX, HCIlOJIb 3YH Ha,ll;eJKB hlH CIloco6 paH,o:OMH3an;HH, 

C TeM, -qTo6hl nOJIy-qeB Bhle 3Ha-qeHliJl HOMepOB H CyMM 6hlJIH ,o:eHCTBHTeJIb­

BO CJIyqaHB hlMH. Mhl 06Cy,o:liJIH CIIoco6 C03,o:aE liJl CyMM OCTaTKOB, a qTO B a­

CTJeT HMea? 

MOJKBO 6hlJIO 6hl HCnOJlb30B8Tb Bawy WYHKD;HfO get_ra 1dom_st r i ng , HO cell­

q ac OHa B03BpaII.J:8eT TOJlbKO CTPOKli aa,o:8HHOll ,ll;JIHHhl . B ,ll;ellCTBliTeJIbHO­

CTH HMeHa liMefOT nepeMeHHYKl ,o:JIliHy. "llTo6bI creHepllpOB8Tb ,o:OCTaTOqHO 

pa:moo6pa:mhlll Ba60p llMeH, ycoBeprneHcTByeM Harny Q1YHKn;HfO: 6y,o:eM 

38,o:aBaTb MllHllMa.'1bHYfO H MElKCHM8.'1bHYfO ,ll;JIllHY , a Ql8KTll-qeCKaH ,o:JIHH8 

6y,o:eT CJIy-qallHOll B paMKElX SToro ,o:Han aaoHa. BOT BTopaa BepcllH CPYHK­

n;IlH reHepan;1l1l CJIy-qallHhlx CTPOK : 

CRrATr OR RrP I AC [ :: U NCTTO~~ get random st rinG ( 
p_mi nlen Hl N Ut~ BER, 

P maxlen IN NUMB ER, 
p_type IN VAflCHAR2 a 

RETURN VA RCHAR2 
AS 

I_relva l VAnCHAR2 (200) ; 
Il EG I N 

I retva l 
DI1MS Rt, NDOM STRTNG (p t ype 

RETURN 1 retval 
EtW; 

DllMS RIINDOM VIIlur (p mi nl en , p_maxlen)) " 
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Bhl3hlS85I QJYHKUlllO D[3M S_RIIN D O~1. STRING, rrepe,l\8eM eft B KRqeCTSe napaMeT­

pa )l)IIIHbI CTpoKIl CJIY"'IaRHOe "'IHCJIO H3 YKa3aHHoro rrapaMeTpaMIl ,l\llana-

30Ha. IIposepIIM, KaK 3TO paGoTaeT: 

SOL> EXEC DBMS_O UTPUT.put_li ne(get_random_str ing( 10,20) 
Ll I'Lm lJq QrC',.,hnqHL 

PL/SO L procedu'e suc cessrul l y cc npl el ed . 

SOL> EXEC DBMS_OUTPUT.put_line(get_random_string(10,20) 
gC JVi -'-YdS eQ 

PL/SO L procedU'8 suc cessrully cc npl el ed . 

OGpaTHTe BHHMaHHe, "'ITO rrOJIy"'leHhl CTpoKIl pa3Hoft ,l\JIHHhl. TaKo R no,ll;XO,ll; 

n03S0JI5IeT reHepllposaTb cJIY"'IallHhle CTPOKH ,ll;JI5I caMblX pa3HhlX rrpHJIO­

:JKeHIIH, GY,ll;b TO I1MeH8 KJIlleHTOB, ll,l\eHTmpIlK8TOPhl nOJIb30S8TeJIeH se6 -

caHTa llJIll speMeHBhle IIapO~'Ill. OAHaRo, RaR CTaHeT nOHflTHO AaJIee, Bal1-

60JIee IIo.'IeaBOH IIpeACT8SJIfleTCfl SOaMO:JKBOCTb reHepl1pOSftHl1fl Batta~'Ib­

BhlX 3BatteH11H IIOCJIeAOSaTeJIbBOCTeii II KJIlOtteft AJIfl IIImllposaBIIfl • 

.n;asaHTe HaIIllIIIeM npOrpftMMY aftrrOJIHeBllfl aanllceH CTIeTOS CJIYTIaHBhlMI1 

AaBHhlMII. TaGJIIIua ACCOUN TS ShlrJIflAIIT TaK: 

SOL> DESC accounts 
Name 

ACCOU NT_NO 
BALANCE 
ACCOU NT_NAME 

Nul l? Type 

NJM BER 
NJMB ER(9 , 4 ) 
VARCHAR2(20) 

BOT rrporpaMMa, 3aIIOJIH5IIOru;a5I ee CJIY"'IaiiHbIMH 3HaqeHIIHMll: 

D[Ci AR [ 
i tlUMI1[H; 

IlEG I N 
FOHil t~1 10 

LOOI' 
Ll IlMS_HAN OOM . seec ( I O_ N U t~ll EH ( IO_CHAH ( SYS LlA I E, hllmiss » ) , 

Tt~ s r RT I NTO ac counts (a cccun t r e, balance , accoun t name) 
VAl urs ( i 

DHM S RIINDOt~ . VAl ur (10000 , 99'::199) 
ImM S_RANI)Ot~ . STRTNG (. x' DfiM S_RANDOM VAl ur ( 10 . (0»): 

[ NO I"OOP; 
[tHl ; 

I 
IIocJIe ShlilOJIBeBl1fl SToro PLjSQL-fiJIOKa Mhl YSI1AIIM aanIlcII TaKoro DllAa : 

SOL> SELECT FROM accounts; 

ACCOUNT tW 5ALMCE ACCOU NT NAM::: 

1 91772 2043 FZIGIONR8CJ 
2 91772 2043 FZIGIONR8CJ 
3 917 (2 2043 FL1GlONH SCJ 



368 

4 91772 2043 F7IGIONRf!CJ 

5 9 177 2 20113 FZIGIOUR8CJ 
5 91771 2043 FZTGTONR8CJ 
7 9 177 2 2043 FZIGIOUR8CJ 
8 9 177 2 2043 FZIGIOtlRSCJ 
9 86258 8032 65Y JYV9t~ HM BGMRP5CHP7 

10 862:'8 8032 6J Y JYV9NMM 8GMHI'tCMI'7 

EaR BH,ll;IiTe, peayJIhT8T seCbMa )1;8JIeK OT OiKIi,ll;aeMOI'O. CJIIUIIKOM MHoro 

COBII8,l1;8fOIIJ;IiX 3Ha-qeHIIll CyMM Ii llMeH. 3TO COBceM He rroxome HB nO-Ha­

CTOH:w;eMY CJIyqallHbIH HaGop .n;aHHbIX. B qeM me OllmfiKa? 

IIpofiJIeM8 aaK.mOTtaeTCfl B H8q:a.JIbHOM 3 a aqeHHIi nOCJIe.ll:OB8TeJIbHOCTI{. 06-
paTHTe BB HM8HHe, TITO B 6 CTpORe rpparMeHT8 KO,i1;8 QlyHKD;HH seed nepe;:J;a­

eTCH 3Hf)TleHlle, COCT8BJleHHOe ITa TI8COB, MIiHyT II ceKyH,il; . Ho STOT ROA Bbl ­

IIOJIHaeTCa MeBee -qeM 31) ceRYH,IlS, I'I3-3a "<IeI'O Ram,n;WH paa YCT8 H aBJIIlBaeT ­

ca oallO u ma JfCe Haqa.T£hHoe 3HaQeHIIe, n OSTOMY II creHeprrpOBaHHhl e CJIy­

q aHHhl e 3HaqeHIUI OKa3hIBalOTCH O,l1;IIHaKOBhIMrr. B IlpIlBe,ll;eHHOM IlpIlMepe 

B IITepa:o;rrHX C 1 1108 IICIlOJIh30BaJIrrCh O,ll;IIHaKOBhIe Ha-qaJIhHhle 3HaQeHIIH, 

BCJIe,l1;CTBIIe '{ero II Bce «.CJIyqaHHhIe,. 3B8qeBHH OK838JIHCh O,l1;II B 8KOBhIMH. 

H8-q8JIbHOe 3H8-qeHHe IlOCJIe,ll;OB8TeJIhBOCTH U3).tenUJlOCb B ,lI;eBflTOH HTepa­

IJ;HII, II STO IlpHBeJIO K II3MeBeHHIO «'CJIyqaHHoro» 3Ha TleHIIfl . 

PellIHTh ;)TY rrp06JIeMY MomHO IlpOCThIM y,n;aJIeHIIeM H3 rrporpaMMhI CTpOKH 

C Bhl30BOM {PYHKII;III1 seed. BOT I13MeHeHHhI H KO,n; C 3aKOMMeHTIIpOBaHHOH 

CTPOKOH: 

DECLARE 
i NUM BER: 

BEGIN 
I-OHI1N 110 
LOO P 

HlSERT I NTO ;)ccounts 
VALUES 0 , DBMS _RlltlDOM V/ILUE (100CO, 99999), 

DBMS RMJDDM.STRING ex' DB MS R/I NDOM V/ILUE (10 20)))' 

I:: Nl) LOOI': 
EN D: 

I 

T erreph, IlocMoTpeB Ha rrOJIy-qeH HhIe 3HaQeHIIH, yBII,lI;I1M ,I1;eHCTBIITeJIbHO 

CJIyqaHHhIH Ha60p ,I1; aHHhIx . 

SQL> SELECT FROM accounts ; 

ACCOU tH _N O BAl!'IJJCE ACCOU NT_ tlAM :: 
---------- ---------- --------------------

1 18344 041 6 [ LH8PWCS J AlJKF11JOil 
2 9t\70 2.90tl XQGBFVOGQI80PAV6NIN 
J 54/6 1 8317 POF99DU? D/l IJOXr5/1C7 , 95369 3182 42IT6V7XOAF7 
5 6545 1 823 7 6ZJ5H91XEGMVO 
5 68695 4939 4VNP4 KWJH6Y 
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7 71474 , Ofi9? 901 NOSJtlKF:-,CO 
8 78-10 2 0396 IG9Z3KEFZ35YCX I ER9~j 

963725 , 3395 B6JK181IJiON 
10 124 15 55 12 JRQC39C: KCLA 
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OTBeCHTeCb BBHM8Te.lIbHO K nOJIyqeaHoMY ypOKY. llcnoJIb30B8a lle OOUHa­

"08bl x H8qa~'IbHbIX 3H8qeHllH noc.l1ep;oB8Te.lIbHOCTH C.lIYQ8HHhlX '<IllCe.lI npH­

BOP;HT K npep;cK8ayeMocTII peayJIbT8T8 pa60Thl reHepaTopa. He aap;aa8.a Ha­

qa.lIbHorO 3HaqeHlla, Mhl IIO.lIyqllM ,I1;ellCTBllTe.lIbHO C.lIyqallHhle qllC.lIa. 

B npHMepe 8hlIDe rrporpUMMU 8blnO.lIH$l.l1aCb C.lIHIDKOM 6hICTPO, orrepema.a 

H3MeHeHH.fl Haq8.lIbHOro aHaqeHH.fl. Ho 'ITO p;e.'IaTb, eC.lIII Tpe6yeTC.fl no.lIY­

qaTb CJIY'<lallHhle aHaqeHHH, Mbl XOTHM llcnO.lIbaOBaTb HeKOTopoe Ha'<IaJIb­

Hoe aHaqeHHe , HO HHqeI'O He 3HaeM 0 CKOPOCTH BhlIIO.lIHeHHa npor paMMhl? 

PerueHHe a8KJIlOqaeTCfl B p;06aBJIeBIIII K Baqa.lIbBOMY aH8qeHHlO p;OnOJIHII­

Te.lIbHOI'O (H zapaumu.p08auuo H3MeHHlOIJJ;erOCfl) 3JIeMeHTa . B npHBeAeH­

HOM cpparMeHTe 3THM 3.lIeMeHTOM Mom.eT 6hlTb IIepeMeHHaH UHK.lIa t , KOTO­

paR 06.aaaTe.lIhHO H3MeHReT CBoe 3HaqeHHe 8HYTPH D;HK.lIa. Tor,n:a KO,n: MOIK­

HO IIepeIIHCRTb C.lIe,l1;YIOII.J;HM o6paaoM: 

DECLARE 
2 1 NUMBER, 
3 HEGIN 
4 , FOR i IN 1 

1.001' 
10 

5 OBMS HMmOM seed (i I I 10 NUM BtH ( I O_C IiAl-1 (SYSIJA I t, . hhmiss' ») 
7 
8 INSERT INTO accoun t s 
9 VALUES (i, DBMS_RANDOM . VALUE (10000, 99999) 

10 DnMS Ri\NDOM . STRTNG ( 'x ' DnMS Ri\NDOM ,Vi\IUi ( 10. ?O))) ; 
11 END LOOP ; 
12· END' 

06panITe BHHMaHHe Ha CTPOKY 6 , I',I1;e Teneph K Haqa.lIbHOMY aHaqeHHIO ,11;0-

68B.lI.fleTCR KOMIIOHeHT i. :-:ho rapaHTHpyeT, 'ITO 3HUqeHHe Kam,l1;hlH paa 6y­

,I1;eT HOBhlM, ,I1;8jKe npii OqeHb 6hlCTPOM BhlIIO.lIHeHHII IIporpaMMhl . TaKoll 

no,l1;XO,l1; MomBO HCnOJIb30BRTb B JII06hlX nporpBMMBX, HCTIOJIb3YIOIJJ;HX CJIy­

q8HHhle 3H8'<1eHHfl. 

HUKOr)l:t1 He YCT8HflB]lHBaii:Te H8,tHI]lhHoe ;'lHa~leHJ[e DOC]le,nOB8Te]lh­

HOCTH plUlHhlM TOMY, KflKHM OHO 6h1,"Io.!10 BhI~OB8 C!lYHKll;tU:I reHepA ­

UHH C]lyqaii:Horo 3HaqeHHfl. EC]lH Bhl B KflqecTBe H a qa]lhHOrO 3Haqe­

Hl1$1 Ht!DO]lb3YeTe aeKY}() neptlMflHHYlO, aHfl~IeHHe KOTOPO}J IIOTeHun-

fl."IhHO MOJKeT OCT3ThCfl HeH3MeHHhIM (TaKYJO KaJ( TeK YlIl;ee BpeMfl), 

.n;o6flBhTe K HeM .n;pyry IO nepeMeHH Y IO, KOTOP3fl rap3HTl1pOB3HHO M3-

MeHSleTCJI (HanpItMep, e-qeTqlIK uHK.1Ja). 

npOBepKa Ha cllY"IaIiiHOCTb 

TIO.rry<IIiB. K8K OTIHCaHO B npe,ll;hl,ll;ym;eM pa3,11;eJIe , CJIy"tfa:~Hhle 3Ha'<leHH.a, 

Bhl, B03MO:-KBO, a8XOTHTe y6e,n:HTbCH B TOM, 'ITO OHll oeucnWUme_'lbHO .flBJI.a-
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IOTCH CJIy-qaHHhIMIL .IJ;JIH 3TOI'O rrpOBephTe CTaTHCTIFleCKOe pacrrpe.l1:eJleHHe 

CJIyqaHHhlX .n;aHHbIX B Ta6JIlIue. 

SOl > SELECT MIN (balance), MAX (balance) 
, AVO (balance), STDDEV (balance) 

2 FROM accounts; 

Ml rl(BALAN C:: ) MAX(BALANC E) AVG(BALANCE) STDDEV (BALANCE) 

100GS .03 99889 97 5~9 1 8 1651 259 89 9271 

B ,ll;8HHOM cJIy"llae cpe.n;Hee 3HaqeHHe (KOTopoe 8 CT8TIICTlIKe TRK?Ke qaCTO a8 -

3b1B81OT ./fwme.uumU'leCKUM oJKUDUnueM) 6aJI8HCa CaCT8BJIHeT 54948,4654 
rrpIf cpe.r.HeRB8,D;paTlflIHOM OTKJlOHeBHH 25989,9271. COI'JI8CHO 38KOH8M 

M8TeM8THTIeCKOH CT8THCTIfKIf, aTO 03H8TIaeT CJle,ll;YlOlllee pacrrpei'1:e;rreHIfe 

3HaqeHIlH B Ta6.IIHue: 

IIycTb A - Cpei'1:Hee, as - Cpe,ll;BeKB8,1l;paTIIQBOe OTKJIOHeHIIe, TOr,ll;a: 

• IIprr6JIIl3IITeJIbHO 68% 3Ha-qeHHH H8X0.n;HTCH B IIHTepB8JIe OT (A-S).n;o 

(A+S) 

• IIpH6JUI3HTeJIbBo 95% 3H8T.1eHHH. H8XO.n;flTCfl B HHTepB8JIe OT (A- 2 xS) 

~o (A+2 xS) 

• IIpH6~'1H3 HTe~'1hHo 99.7% 3H8T.1eHIIll Haxo.n;HTCH B HHTepBaJIe OT (A-3 xS) 

~o (A + 3 xS) 

ECJIH pacnpe.n;eJIeHHe HMeeT T8KOll BII.n;, TO ero HaahIB810T 1l0pJ1W.TLbliblM 
pacnpe8e.Jleliue.:n. Op;HaKO XOTeJIOCh 6hI rrOJIYT.lHTh paBHOMepHoe, a lie HOp­

MaJIhHOe pacrrpe.n;eJIeHile. BOT HaIlIII 3HaT.leHHH: 

A ~ 54948.4654; S ~ 25989.9271 

CJIep;OB8TeJlhHO, 68% ,I1;aHHhIX JIe»WT B ,I1;Il8rraaOHe OT 28958,5383 ,11;0 

80938,3925, COI'JIaCHO CJIe.n;yroru;I1M Bhlpa*eHIIHM: 

54948,4654 - 25989,9271 - 28958,5a8:~ 

54948,4654 + 25989,9271 = 80938,3925 

8TII 3HaT.leHIIH rrOKa3hIBaroT, T.lTO 3HaT.leHIIH crrIlCKa BeChMa pa3Ho06pa3HhI 

II He OT.leHh cKyT.leHhI BOKpyr cpe.n;HeI'O 3HaT.leHIIH. TaK T.lTO OH y,l1;OBJIeTBOpH­

eT onpe.n;eJIeHillO I1CTIIHHO CJIYT.laHHoH BhI6opKII. IIpii C03,11;aHilil TeCTOBOI'O 

CTeHp;8 ,I1;JIfl n pOBepKll npep;rrOJIO)KeHHH B8M IIpIIp;eTCfl rrOCTpOIlTb HeCKOJIb­

KO CJIytI8HHhIX BhI6opOK P;8HHhIX, H HCCJIep;OBaHHfl, IIop;06BhIe TO .. '1bKO tITO 

npOBep;eBHhIM BaMH, nOMOI'YT BaM y6ep;HTbCfl B CJIy t r8HBoCTH BhI6opOK. 

MhI eru;e BepHeMCfl K STOll TeMe B CJIep;ylOru;eM p8ap;eJIe. 

CneAOBaHVle CTaTVlCTVI'leCKVlM wa6nOHaM 

IIpe.n;nOJImIUIM, T.lTO BhI coap;aeTe T86JIHIlS 38K8atIHKOB H 38IIOJIHHeTe ee 

I1MeHaMH, ROTophIe BrrOCJIe.n;CTBHII 6Y,I1;YT I1CrrOJIh30B8ThCH rrpii rrOilCRe. 

EaR creHepilpOBaTh T8RHe 3HaT.leHIIH'l H 8 rrpIlMep, ,I1;OJI)KHhI JlH 3HaT.leHHH 

6hITh rrpOIl3BOJIhHhIMH Ha60paMil CIIMBOJIOB, RaR npe,l1;JIO)KeHHhIe HH*e'l 
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51 IIOJIyqHJI aTH 3HaqeHHR, CJIyqaHHhIM oGpa:lOM HamHMaa Ha RHorrRH RJIa ­

BHaTyphI . Ho OHH Bpa,n; cMorYT CJIymHTb y,n;aqHhIMil rrpilMepaMil I1MeH 3a­

R3aqIlROB. B ROHue KOHUOB, IIMeH3 rrpe,n;cT3BJIaIOT COGOH HeRile o rrpe,n;e­

JIeHHhIe rrOCJIe,n;oBaTeJIbHOCTIl CIIMBOJIOB (RaR Jim I1JIll Jane), H npH coa,n;a ­

HHH Ta6JIIIUhI TeCTOBhIX ,n;aHHhIX He06xo,n;IlMO oGecneqHTh MaRCHMaJIbHYIO 

noxomeCTh TeCTOBhIX 3HaqeaHH a a peaJIbRhIe. BamH 3R aqeaIlfl ,n;OJImHhI 

GpaTbcfl H3 MHomeCTBa H3BeCTHhIX 3aaqeHHH, HO CJIYTlaHHhIM oGpa30M, 

a ae rro RRROMY- TO npe,n;onpe,n;e~'IeaHOMy npRBHJIy. 

Erue O,n;HIIM BamHhIM aCDeRTOM, ROTOPhIH He06xo,n;I1Mo yqllTblSaTh, flBJIfl­

eTCfl pacDpe,n;eJIe a He. Y a IlRaJIbHblX HMeB OTleHb MaJIO. HanpIlMep, B CIIIA 
qaCTO BCTpeqaIOTCfl TaRIIe MymcRIIe I1Meaa . RRR Joh n, James I1JIII Scott 

(ao O'leHb pe,n;RO TaRIIe . RaR Anlp). TaR 'ITO rrpil qlOpMIIpoBaHHil TeCTOBhIX 

,n;aHHhIX HeoGxo,n;I1MO , qTOGhI pacnpe,n;eJIeHile GhIJIO CJIyqaHHhIM, HO rrpil 

aTOM OTpamaJIO H peaJIhHyIO CTaTHCTIIqeCRYIO Mo,n;eJIb . H 3npHMep, Gy,n;eM 

CqHTaTb, 'ITO cpe,n; H H3mero HaCeJIeHHa HMeH3 pacrrpe,n;eJIaIOTCa CJIe,n;yIO ­

rullM 06paaoM: 

10% Al an 

10% Ba rbara 

5% Cha rles 

5% Uavic 

15'}'o Elle r 

20% Fran k 

10% G€orce 

5% lIillary 

10% 1 ris 

10% JOSh 

ECJIII aanOJIHIITb CTOJIGeu FIRST_NAM E TaGJIHUhI ACCO LNTS corJIaCHO aToMY 

maGJIOHY, TO ,n;JIfl 10% a3nHceH aHaqeHileM FIRST _NAME Gy,n;eT Ala n, ,n;JIfl ,n;py­

rHX 10°1<) - Gar oa ra II T . ,n;. Teneph ,n;3B3HTe nonbITaeMCH 3arrOJIHIITb OCTaJIb ­

BhIe CTOJI6QhI T3RIIM me oGpaaoM, 'ITOGhI OBIl OTpamaJIII peaJIbHOe nOJIome­

EHe Beruell. IIocMoTpHM a a nepeqea b CTO~'IGUOB H3Mea e aEoll TaGJIHUhI AC­
COcIHS . 

SOL> DESC accounts 
Name ~j u l l? Tv pe 

ACC_NO 
FIRST_tlAM:: 
LAST NAME 

NOT ~jJ L L NUMBER 
NOT ~jJ L L VARCHAR2(3C) 
NOT NJLL VARCHAR2(3C) 
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ACe_TYPE 
FOI TO m 
SJB /ICC TYP E 
Ace_oPEN _DT 
ACC_MOD_OT 
ACC _MGR_lD 

NOT NJ I I VARClIAR2( 1) 
NUM[JrR 

VARCHAR2(30) 

NOT ~ULL DATE 
DATE 
NUMBER 

IIpeIlIIOJIO.iKIIM , 'ITO ,n;JUI Toro TIT06h1 ClleJI8Tb pacn pe,n;eJIemIe .n;aHHhlx npE: ­
OJlH.lKeHHbIM K peaJIhHoMY, fl 6YAY c03.n;aB8Th A8HHhIe ,Il;JIH CTOJI6:U;OB no 

rna6JIOH8M, npHBe,ll;eHHhlM B Ta6JIIIu;e. 

Hl\-IH cTo;:(uu;a OuncaHHe illau.n:OH ,!laHHhIX 

ACC_IW 

FIRST NAM E 

L/\ST NAME 

HOMep CQeT8 

¢la MIVllUI 

JII060e QHCJ10, He 60JIee 10 pa3pH.n;OB 

10% - Alan 
10% - Bnrbara 
5% - Charles 
5% - David 
15% - Ellen 
20% - Frank 
10% - George 
5% - Hillary 
10% - Iris 

10% - Josh 

JIi06IHt 6YRseHH8a L'TpORa .lVlJlHOH OT 4 AO 30 
CHMBOJlOB, IIpH STOM 25% 3HRqeHHH - .Smith . 

'fIUI C'lPTfl: c6epe- 20% Ba KlUK,!:IhlH 1l,1 S, C, M, D H X 

r::lTe]lhHhlii (sa-

vings), TeKYlIJ;UH 
(checking) H T • .1I: . 

H,n;eHTmtlHK8TOP IIOJIOBHHa - 3H8'IeHH5I tJ ULL, B TOpa5I rrO;1OBHHa -

JIHCTa H3 ;:J;pyrHx HOM ep. cBa aaHHblH C HOMepoM C~!eT8 

CHCTeM 

K;'meHTOB- 75% - 3HI:l'IeHHJI NULL. 1I3 OCTI:lBlllHXCJI: 

IOpH,!tHtIeCKHX JIH~ 5% - S 
HOMepa cy6-c~leToB 20% _ C 

(eCJIH OHH et.'Tb) 

ACC_OPEN_DT ,ll;aTa OTKPhlTHJI ,ll;aTa B ,n;Hl:lnl:l30He aT TeKy rn;eH H ,!to 500 ;:J;HeH 

Ha38,!t C'IeTa 

lI,n;e H T HcPHKaTop 

a,ltMHHHCTpaTopa 

,!taHHoro C'IeTI:l 

Cyrn;ecTByeT 5 3;:J;MHHHCTpaTopOB, CtIeTa MejR ­

;:J; y KOTOPhlMH pacrrpe,!teJleHbl B C:le,!tYJOrn;eM 

rrpoueHTHOM OTHoweHHH: 

1-40% 

2 -1 0% 
3 - 10% 
4 - 10% 
5 - 30% 
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EaK SHAHTe, TpeGosaHHH HBJIHIOTCH yMepeHHO CJIOJRHhlMIl H S TOqHOCTH 

OTpaJRalOT pacnpe,ll;eJIeHHe AaHHhlX S peaJIbHOH 6aae AaHHbIX. PeaJIhHbIe 

KJIlleHThl 6y,o:YT HMeTh TaRHe HMeHa, KaK «Josh+ H «Ellen+, a H e «Xe­

pqjEuF», nO:lTOMY HMeH8 CJIe,o:yeT Bhl6HpaTh H3 M B O)KeCTSa cym;eCTSYIO ­

m;HX HMeH. cI>aMHJIHH sCIllA SCTpelJaIOTC51 caMhle pa3Ho06pa3Hhle. IIOSTO­

My 51 Bhl6pa.7I n OJIy rrpolI3BOJIhB Oe pacIIpe,o:e~'IeHlIe, BhlAeJIIIB 25% Ha 'Ipe3-

Bhl'l8HHO rronyJIapHylO (llaMH~'IHIO «Smith». OCTaJlhHhle <lJaMIIJIHH MoryT 

GhlTh CJIY'I8HHhlMH. 

EaK JRe creHepllposaTh AaHHhle , OTSe'lalOm;He TaROMY c.nOJRHOMY Ha60py 

npaSllJI?,H n03allMCTSYIO napy CTpaHHU 113 Y"Ie6HH K 8 no TeopHH BepORTHO­

CTH II nOCJIe,o:ylO 3a TeMH aSTopaMll, KOTophle JIIOGRT llCnOJIh30SaTh MemoiJ 
AfuHme-KapJw. CJIe,ll;YH STOMY MeTO,o:y MO)KH O creHepliposaTb CJIY"IaHHOe 

'IllCJIO B )l;llana30He OT 1 )l;0 100 (BKJIlOlJllTeJIbB o). ECJIll rrpOMeJKYTOK Bpe ­

MeBII ,o:OCT aTO'tl H O BeJIHK, TO sep051THOCT h r eHepllpOBaH Hfl KaKor O-TO K OB­

KpeTHoro ~IllCJIa (HarrplIMep, 6) 6Y)l;eT paBB flTbCfl 0,01 IIJIH 1 % . Ha caMOM 

,o:eJIe sepOHTH OCTh reHepliposaHllH JII060ro "IllCJIa paSHa 0,01. ECJIll llC ­

D OJIb30SaTb Te )Ke paCCY)K,o:eB ll$l, TO BepOflTBOCTb D OJIYt.IeB ll$l JII060ro 113 

,o:ByX 'IHCe,,'I (HanpHMep, 1 H JIH 2), 6y,o:eT p a BH flT hcfl 2% , a JII060ro H3 Tpex 

'IHCeJI - 3% . HaRoB e u , BepOflTBOCTh rrOJIY"IeBHfl o,o:Horo H3 "IHCeJI MeJK,o:y 1 
HID paBHa 10% . llcnoJIh3yeM ;:)TH 3HaHHfl,o:JIfl 38)l;8HHfl BepOflTHOCTH reHe­

pHpyeMhlx CJIY"l8HHhlX 3H8"1eHHH . 

reHep~pOBaH~eCTpOK 

06paTHMCfl, Ban pHMep, R 3Ba'leHllflM CTOJI6ua ACC_ TYPE, B ROTOPOM C O,o:H­

HaRoBoH BepOHTHOCThIO )l;OJI.>KHhl BCTpe"laThCH S, C , M, D H X, TO eCTh se­

POHTHOCTh K8JK,o:oro - 20% . ECJIll reHepHpOBaTh ueJIoe TIllCJIO B npOMemYT­

Re OT 1 ,11;0 5 (SRJIIO'tIHTeJlhHo), TO sepOHTHOCTh nO}IBJIeHH}I R8JK,I1;oro aHa"le­

HHH 6Y,I1;eT paSHa 20% . 3aTeM llCnOJIbayeM SQL-QJYHRUIlIO DECOD[ AJIR no­

JIy"leHllH 3HaqeHHH ACC_ TYP [ Ha OCHose nOJIyqeHHOrO "IHCJIa . 

1 sr i r eT DrCODr (FI OOH ( DBMS_HIINDOM, VIII LJ r I 1 , 6)) , 

2 1 , ' 8 ' 

J ? , 'C' 

4 3, M , 4 , 0 

5 'X' 
7 
g. Fn OM DLJAL, 

,lJ;aBaihe D OCMOTPllM, 'ITO n pOllCXO,l1;IlT. CHaqaJIa reB epllpyeTcfl t.IllCJIO OT 1 AO 

5 (cTpoKa I). reHepHpye M oe lJHCJIO MeHbme MaK CHMaJIhHOr O 3HaQeB Hfl, n e­

pe,l1;aBaeMoro B rr8paMeTpe, rroaTOMY fl YK83aJI ~IllCJIO 6. l{HCJIO ,I1;OJI)KHO 6hlTb 

ueJIhlM, nosTOMy S CTpOKe 1 HCnOJIh30B8Ha QJYHRU Hfl FLOOR , ROTopafl OTceK8 -

eT APOGHYIO "IaCTh "IHCJI8. IIpHMeHfla R creHepHpos8HHoMy "IHCJIy <llYHR ­

UIlIO DECOD E, nOJIy"laeM O,l1;HO H3 3HaqeHHH: S, C, M, D HJIH X. BepO}ITHOCTh 

reHepHpoBaHHH JIIOGoro H3 qHCeJI 1, 2, 3. 4 H 5 paSHa 20%. COOTseTCTseH­

HO TaR JRe 6Y,l1;YT pacnpe,l1;eJIeHhI H GYKShl: no 20% Ha KaJR,ll;YIO. 
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STOT cnocoG y.n;o6eH /1:JUI reHepHpOBaHIUI CJIy-qaHHbIX . 80 n pe.n;onpe.n;eJIeH­
H hIX 3HaqeHHH (RaK 8 H8IIIeM npHMepe) . TaR me MOJKHO IIOJIyqIiTh rrpaKTll ­
"<IeCfni: JIlOfib1e npe.n;orrpeAeJIeHHble CJIy-qaHHble 3HaQeHH.H. 

reHepl'lpOBaHl'le cIlY'laIilHbIX 3Ha'leHI'lIiI C NULL 

ECJIli Bbl BepBeTeCb K TpefioB8BllHM )J;JUI CTOJ1fiuOB BalleR Ta6Jm:UhI, TO 3a­

MeTHTe, liTO cToJIfien; FOLIO_ID BeCKOJIbKO OTJIII"<IaeTCfl OT ,1I;pyrIix. B HeM 

,1J;O.J'DKHO 6bITb 3anO~'IHeBO TOJIbKO 50% 3HaQeBHH, OCT8JIbBble ,1J;OJI.IKHbl co ­

)J;epmaTh NIL L. RB I< SToro ,a:OfiHTbCfl? 

By.n;eM C~'1e.n;OBaTb TeM me rryTeM , "<ITO Ii B rrpOIIIJlhlll pa3, ,1l;Ofi8BHB He6oJIb­
rnyIO XHTPOCTb: npoBepKy JIO[,H"<IeCKorO YC.T[OBIUI (<<)1; 8» Ium «BeT»). ilPH 

reHepllpOB8HIUI CJIy-qaHHbIX qneeJI 8 ,ll;Ii8rr8aOHe OT 1 ,1l;O 100 BepOHTHOCTb 

IlOJIY"lIeHHH JIlo60ro QHCJI8 paSHa 1 % . CJIe,lJ;OB8TeJIbHO, BeponTHOCTb rrOJIY­

qeHHn qHCJIa, MeHbIIIero, -qeM 51, COCTaBHT POBHO 50%. llcnoJIb3yeM 3TOT 

¢aKT B onepaTope CASE ,il;.lm nOJIy-qeBIUI 3BaqeHHn. 

SOL> SELECT CASE 
? WHEN DBMLRANDOM.VAlUE (1, 100) < 51 
3 THEN NU LL 
4 ELSE FLOOR (D BMS_RANDOM. VALUE ( 1, 100)) 
5 END 
5· FRDM DUAL; 

B CTpOKe 2 npOBep.rreTCfl, MeHbIIIe .IUI IIOJIyqeBBOe qIfC.IIO, qeM 51. ECJIIf 

MeBbIIIe, TO B03Bpam;aeM NULL. BepoflTHoCTb reBepilpoBaHIlfl THlCJIa, MeHb­

IIIero , 'IeM 51, paBHa 50%, rrosToMy MbI rrOJIYTHlM 50% 3HaTleHIIrr UUL_ . H a 

,il;pyrile 50% npIlXO,il;.HTC.H CJIyqarrHbIe qIlCJIa B ,il;II8rr8aOHe OT 1 ,il;0 100, KO ­

TopbIe MO.Hmo IICrrOJIb30BaTb KaK FOLIO_ID. 

<PyHKD;II,H D~1BS_RANDOM STRING reHepilpyeT CJIyqarrHYIO CTPOKY, HO ¢IlKCIl­

pOBaHHorr ,il;JIIIHbI. O,il;HaKO B peaJIbHOCTil ¢aMIIJIIlil JIIO,il;err I1MeIOT nepeMeH­
HyH) ,il;JIIIHy . ,UJIH CTOJI6D;R tPRMIIJIIIU: orrpe,il;eJIeHO CJIe,il;YlOm;ee Tpe6oB8HIIe: 

,n;JIIIHR 3HRqeHIIH ,n;OJIJRH8 6 bITb B rrpOMeJRYTKe MeJIC,n;y 4 II 30 CIIMBOJIRMII. 

,1J;JI.rr BbIIIOJIHeBIIfl 3Toro Tpe6oBaBII.rr M O.iKBO IIepe,il;aBaTb ¢YBKD;HII 

STRING B KaqeCTBe ,n;JIIIHbI CJIyqaHHYIO BeJIIIqIIHY, KaK MbI 3TO II c,n;eJIaeM 

B CTpOKe 6. 

1 IH:G1N 
2 i:O H i IN 1 10 

3 LOOP 
4 OBMS_OJTPUT . put_l i ne ( Rondom StrinG= 
5 I I D[JMS RANDOM STRHW (. A 
5 
I 

e 
9 END LOOP 

10* I:: NI); 

) , 

DBMS_RMmOM.VALUE (4, 30) 
) 
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PeaYJIbTaT Gy,n:eT TaKHM: 

Random St r i ng =R n i QZGq l FVJ YFpG I_OvV~d 

Random String=GhcphpcsaCXl higRQY 
Random St r ing=JtakoelU+ 
Random St ring =DgCO u 
Random St r-i ng=QI-IJzQxc HqGI HW:<:Lr rm N 
Random St r i ng=I SxV j qJvpl'i'!lll 
Random S t r i ng= j fh NIIR711 1 r l OK7RpO'.vn h r77 
Ra ndom St r i ng=Ku FtdJcc Qp~ -< r Fmz FbzcXn YFG ~ '.'10 
Random String=5huZ 
Random Sl r i ng=Gebcqcgv di f =p TYn J PmYAOc b 
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Terrepb CTpOKli He TOJIbK O .HBJI.HIDTC.H CJIy-qaiiHbIMH, HO II llMeIDT cJIy-qaii ­

B ble pa3B bIe ,n:JIliB bI. 

I\:poMe Tor o, Heofix o,n:llMO, t.ITofibl 25% qla MHJIliH npHxo,n:HJIliCb Ha ,n:OJIID 

~Smith~ , a OCT8 JIb B ble fiblJIII CJIy-qaHB blMli. ItoMfiHHIIpyeM CJIyTI8HHIue 

CTPOKH II MeTO,n: MOHTe-KapJIo: 

DECOD E ( 
I-lOOH( lJlJMS_HAtmOM " value (1 , b», 

1, "ST,ith" 
DRMS RIINDOM "s t ring ("II " DI1MS RANDOM"valLe(4,30)) 

8TO BblpaJKeH He B 25 n pou;eHTax CJIy-qaeB fiy,n:eT B03Bpall..(aTb «Smith ~ , 

a B OCTaJIbHOe BpeMH - np01l3BOJIbHYID fiYKBeHHYID CTPOKY ,n:JIliHOH OT 4 ,n:o 

30 CliMBOJIOB . 

Te rrepb, Kor,n:a 8bI rr03HaK OMHJIliCb C COCTaBJI.HIDll..(IlMII npouecca reHepHpo ­

BaHll.H CJIy-qaHHbIx -qllCeJI, CBe,n:eM llX Bce BOe,ll;llHO. HaIlllilleM lPparMeHT 

PL/ SQL'KO,ll;a CPOpMHpoBaHllfl 3anHceH 0 ct.reTax. B a TOM pa3,1l;eJIe fiY,ll;e M 38 -

rpY*8Tb 100000 38rrllceH B TafiJIllII;Y ACCOUNTS ( rrpllBo,n:llTCfl rroJ'IH blH TeKCT 

3arp y m a IDll..(eH rrporpaMMbl). 

j. iJlal1 l' Hi:! tJe 6-ca~ Te : ins_ace sql .j 
fl [ GT N 

FOR T ace no TN 1 
LOOP 

10000C 

INSERT INTO accounLs 
VA LUES O _a cc_no , 

-- UI-t )1 

DECODE (FLOOR {DBMS_RANDOM"VALUE (1, 21)), 
1, "Alan" 
2, "Alan" 
3. "Barba r a 
4. "Ba r"ba r a ' 
5. "Cha r les' 
6. lJavid 
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7 · El l en' 

8, · Ellen' 
9 , · Ellen' 
10 Frank' 

11 Fran k" 

12 I- rank' 

13, Geo rGe 
14 Geo rCe 
10 Geo res 
16 ' Hi lla ry' 
17 r r i s 
18 ' I ris 
19 Josh ' 

20 Josh 
. XXX 

) 

:Da Ittl,l Vi >1 

[) [ COlJL ( FLOOK ( IJBMS_HANDOM. VALu e (1 , ~» 

1 . Sf'l l th' 
[)IlMS_RANDOM, STRTNG ("f,' 

DBr~s RANDOM. VA LUE (4, 30» 
) 

-- T~ n C'l€Ta 

Dt:COLlI:: ( f- LOOH ([)I}MS_HAUOOM.VALUt (1 , ~» 
1, . S' 
2 . C" 
3 , . M" 
1 , . D" 
. X' 

) 

l1}le HTVlljlf1K;JTOp n1CTO 

CASE 

EN D 

WHI::N [)I}MS_HANlJDM , VALUE (1 , 100) < ~1 
THEN ~W L L 

[ LS = I _acc _no + FLOO k ( DIlMS_HANDOM . VA I_UE (1 . 1(0» 

T ~m cy6c~eTa 

CASE 
',\IIID~ DBMS RANDOM VALUE (1 , 100) < 76 

TH Eil NULL 
ELS:: DECODE (FLOOR (D5MS_RANDOM VALU E (1, 6» . 

1 , 'S 
2, ' C' 

3 , C 
4, ' C' 

5, ' C' 

NU l I 

END, 



Cn e,QosaHllle CTaTIIICTW-IeCKIIIM Wa6n OHaM 

END LOOP ; 

COMMIT; 
I:: NU ; 

-- naTa OTkP~ T~~ C48Ta 

SYSDAT: DBMS_RMWOM VALUE (' , 50C), 
naTa Vl3Me H eHVI ~ C4eTG 

SYSDflTi: , 

-- fl}le HTVl¢Vlk3TOP aL\MI-I HI-ICTPaTOpa 

DECODE (FLOOR (DBMS_RANDOM, VALUE (1, 11)), 
1, 1, 

2 " 
3. 

" 4 1 , 

5. 2. 
6. 3, 
I. 4. 
S, 5, 
9 , 5, 

10 :;, 
0 

)). 
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E aR Y3HaTh, qTO HanUI cTapaHluI npHBeJIH R HyacHOMY pe3YJIhTaTY? EaR 
rOBopHTCH, He norrpo6yewh - He Y3HaeWh. IIocJIe 3arpY3RH .n;aHHhlX npo­
BepaeM peaJIhHOe pacnpe.n;e.neHlle: 

SOl > SELECT first_na me , COUNT (~) 
2 FROM accounts 
3 GROUP 8Y fi rst_na me 
4 ORDER 8Y first_na me 
5 / 

FIRST_NAME COUNT(.) 

Alan 9756 
ria rba ra 10190 
Cha r l es !':OB6 
David EOOO 
Ellen 1:;023 
I- rGn k 1:109 
George 1491 3 
Hillary :0 19 
Iris 9932 
Jcsh 99B? 

10 rows se l ec t ee 

llMeH8 rrOJIHOCThIO OTBeqaIOT aanpoweHHoMy pacrrpe.n;eJIeHIlIO. H anpHMep, 
eCJIH nOMHllTe, MhI xOTe.nll , qTo6hl 10% CTPOK CO,l1;ep.iIWJIll HMa ~AlanJ» . 

llMee M 9766 T8KllX 3arrllceii H3 100000, QTO COCT8BJIHeT npH6JIIl311TeJIhHO 
10% . MhI XOTeJIH 15%) 3aIIllceii C llMeHeM «Ellen~, a nOJIYQHJIH 15,023% -
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O"<leHh 6.T£W3KO K a8nporneHHoMy "(UICJIY II CTaTIiCTI1"<1eCKH IlOR8a8TeJIbHO. 

MmKHO npOBepliTh Bee OCT8JIbHbIe CTOJIfi:O;bI Ii y6e.n;HTbca B TOM, "liTO OHll 

,!J;eHCTBllTeJIbHO pacrrpe,ll;eJIeHbl IIO BbI6paHHOMY ma6JIoay. 

B03MomHOCTb reHepwpOB8HHff CJIyqaHHhlX 3H8YIeHHH Qpe3BbIT18HHO samBa 
,!l;JIH MHO)KeCTB8 rrpIIJIomemdi:. CJIy-qaiiHhlH Bw6ep RBJIHeTCR HeOT'beMJIe ­

MOll 'll8CTblO nHIQJPOB8HIUI , a T8Kme HI'paeT BamHYIO pOJIh B pa3JIIFIHhlX 

,ll;pyI'I1X 06JIaCTHX . B 3TOH [,JIaBe IIoK8aaHo, RaI{ reHepHpOBRTb pa3Hoo6paa­

Hble CJIY'lIaHHhle "<IlleJIa Ii CTpmm: pa3JUI"tIHOH TOqHOCTlI II ,ll;JIllHhl; RaK o6ec­
ne"llHTb CJIy-qaiiHOCTb, HCnOJIb3yn ,lJ;OJDKHble MeTO,ll;hl a8,1J;aHIIfi Ha'IaJIbHOrO 

3H8't1eHIUl DOCJIe,n;OB8TeJIbHOCTlI CJIyttaiiHbIX t{RCeJI; II RaK I136eJK8Tb reHe­

pIlpOB8HIlfl HeCJIyqaHHbIX qIlceJI, IIOJIyqaeMbIX npH HCIIO~'Ib30BaHHH BeH3-

MeHHoro HaqaJIbHoro 3Ha~leHHfl. )lJIfl Toro qTo6bl reHepHpyeMble 3HaqeHHfl 

JIyqme OTpMKaJIII RapTHHy peaJIbBOrO MHpa, npe~JIQjKeHbl CIIoco6bl C03~a­

HHfl CJIyqaHBblX 3HaqeHHH, cooTBeTcTByIO~HX onpe~eJIeHHblM CTaTHCTII­

qeCRHM ma6JlOHaM. HaRoHeu, 6bl~'IO paCCRa3aHo 0 TOM, RaR npOBepHTb 

CJIyqaHHOCTb nOJIy~leHHblX ~aHHblX. 



8 
II1cnOllb30BaHllle nllaHlllpOBUJ,IIIKa 

A,n:MHHllCTPIIpOS8HIIe Ga3hl )J;8BHblX Tpe6yeT BblIIOJIHemlfl MHOmeCTB8 3a­

,n;aq, HeKOTopbIe H3 HIIX 38nYCK8lOTC$I cp8ay, 6ea IIO,iJ;rOTOBKH. )J;pyrue 
,1J;OJI.iKBbI BbIDOJIBfiTbCfl pery.1IflpaO B npe,n:onpe,n;e .. 'IeBHOe speMfl. B KaqeCTBe 

rrpIfMepa MomHO npIfBeCTH c60p CTaTIICTIIKIl .1l:JUl Ofi'beKTOB Ga3b! ,iJ;8HBbIX, 

c60p cse,n;eBUH 0 CBofioABOM rrpOCTpaHCTBe SHyTpH Ga3hl ,n;aBHhlX , 8H8JUl3 

npofi:rreM C :')K3eMIIJIRpOM 6aahl .n:aHIlbIX II nepe.n;aqa 110 TpeGos8HIIIO COOT­
seTCTSYIOr:u;eii H HrpopMa:O;IHI a8npRMylO 8AMIIHllCTpaTOPY Gaahl ,a;8HH hlX 

II T. ,l\. 8TII3a.n;aQn MoryT OTHOCIITbCH RaK K 6aae .n;aHHhlX, TaR Ii K o nepa:o;n­

ORROH CIICTeMe (H8rrpllMep, npOBepKR CBofio,ll;HOrO rrpocTpRHCTB8 cpaiiJIOsoH 
cHcTeMhl, IIposepK8 JJ:0cTynaocTil ,Il;pyrllx cepsepoB Ii T. ,ll;.). Jho60H: a,ll;Mll­
HllcTpaTOp Ga3hl ,n;8HHblX MO)KeT npHBecTH COTHEO Dp"MepOB, KOr,ll;8 ,a;JIH He ­

K OTOPOH 38,a;8"t1li (Ofibl"tlB O H83blBaeMOH: 3aDauue.JI - job) Heofixo,ll;HMO ofiec­

DeTIHTb BblnOJIHeHHe B onpe,a;eJIeHHblH MOMeHT B 6Y,ll;YllleM, 8 H e BblTIO.7IBHTb 

ee ae3aMe,a;JIHTeJIbHO. 

B 3Toii rJIaBe 6y,a;YT OIIHcaHbl B03MO)KHOCTH PL/ SQL IIO ynpaBJIeHHIO mw­

HIIpOBrn;I1KOM 38,ll;8HIIll: B 683e ,a;aHHblX, a TaK<'Ke BHe 6a3bl ,a;aHHblX (HO Ha 

TOM )Ke cepBepe). ,U8HHaH lPYHKII;I10H8JIbHOCTb 06eCIIe"tlIlBaeTCH ,a;ByMH 

BCTpoeHHblMH naKeT8MH: DBMS_JOB H DB MS_SCHCDU l CR. D8MS_J OB , nOHBHBwHll­

CH B OracleSi, HMeeT BeCbMa OrpaBH"tIeHBble B03MO)KHOCTII. B Oracle 109 
Release 1 OB cp8KTH"tIeCKH 3aMeBeH DaKeTOM DBMS_SCHEDU LER. HOBbl ll DaKeT 

flBJIfleTCfl ropa3,a;0 fioJIee MOrn;HblM H Ha,ll;e<'KHblM cpe,a;cTBoM, TaK 'ITO C.7Ie,a;y ­

eT I1cnOJIb30BaTb ero BMeCTO DBMS_JOB . 3Ta rJIaBa 6Y,ll;eT nOCSflrn;eHa HCKJIEO­

'1HTeJIbHO HCnOJIb30SaHHEO DBMS_SCH ED UL ER. IIporpaMMa Oracle Enterprise 

Manager C rpaqm"tlecKIIM IIOJIb30BaTeJIbCKIIM I1BTepQJeiicoM , BXO,a;Hrn;aH 

B Oracle 109, n03BOJIJIeT y n paSJIJITb n.7I8BHpOSlllHKOM 3a,ll;aHIIfi, BO ee onH­

caBIIe JIe)KIIT 3a paMR8MH H8wero oficY)K,ll;eHIIJI. 

II~'Ia BIIpOBlllHK Oracle BKJIEO'IaeT B ce6n "tIeTblpe OCB OBBblX KOM DOHeBT8, 

K OTopble CXeMaTHqHO npe,ll;CTaBJIeHbl Ba p"e. S.l. 
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....... ca'''1I , 
rpynna ...... 
HOIlb I4JlII 
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0 .... 

H 
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rnasa 8 . lt1cnonb30B8Hlt1e nnaHLo1posw.II1Ka 

3 ....... 

repeat interval I 

Puc . 8.1. COCmU8/l..R/O~ue nJWItUp06u~ur:a Oracle 

• 3a,n:aHl2le - o6beRT, KOTOPhlH OIIpe.n:e)IHeT, IWK8H rrporpaMM8 8 K8Koe 
speMH BhIIIOJIHHeTCfl. 

• PaCIIHC8HHe - HMeaOS8HHblll 06beRT, ROTOPhlH Xp8HHT K8JIeH,lJ;apb 

C KOHKpeTHbIMH speMeH3Mli 3anYCK8. 

• IIporpaMM8 - HMeHos8HHhIii Ofi'heKT, KOTOPhIH onpe.n:eJIHeT, KaKoH HC­
nOJIHHeMhlH q,aiiJr .n:OJImeH BbIIIOJIHHThCH. 

• OKRO, KOTopoe aa.n:aeT onpe,l.l;eJIeHHyro ,Il)IHTeJIbHOCTb II cxeMY Bhl,n:eJIe ­

HHJl pecypcoB AJ1n a8,!l;aBlfH. 

3a,1J;8HIHO conOCT8S.lIflIOTCn C.Ile,1J;YlOllJ;I1e lIapaMeTpbI: 

• IIapaMeTp j O:J3ction. KOTOPblH orrpe,n:eJIHeT XpflHIiMyro npou;e.n;ypy , 
8BOHIiMHblH 6noR PL/ SQL HJU:I HCnOJIHneMhlll q)aiiJI onepaD;HoBHoH 
CHCTeMbl. 

• IIapaMeTp repeat_inte rval, KOTOPbln: YK83blsaeT, Kor A8 H K8 K tIaCTO 

,D;OJDKElO SblnOJIElflThCfl 38,D;8HRe. 

,II;onOJIHHTeJIhHO MO)KHO COIIOCT8SHTh aa,n;aHHIO RMeHOBaHHoe pacnRcaHRe, 

KOTopoe 6YAeT cOAepmaTh K8JIeH,n;apHble CTpOKH . II8paMeTp schedJle_narre 
MOaceT aa.n;aBaTh paCIIRcaHHe, OKBO IL'IR rpynny OROB. 3a.o;aBRe MO,)KeT BhI­

IIOJIBflTb Be TOJIbRO AeHCTBHe, YKa38BBoe B II8paMeTpe job_act ion , BO H HMe­

BOS8BBylO rrporpaMMy, ROTopafl CCbIJI8eTCfl Ba AeHCTBRJI Tex ,iKe THIlOB, "ITO 

R napaMeTp job_action (3TO MoryT fibITb Xp8 BHMble rrpo:o;e,n;YPbt, aHOHRM­

HhIe 6.noKR PL/ SQL RJIK RCnOJIBHeMble q,allJlbI onepa:O;HoBBoii cHcTeMbI) . 

3a,ll;aH He MOJKeT BXO,ll;IITb S orrpe,n;eJIeBBbIH KAUCC 3uiJunuu. KJIaCCbI aa,ll;a ­

HHn: Ofi'be,n;HBflIOT IIOXQ)fU Ie 3a,n;aHHfl H orrpe,n;eJIfllOT ,n;JIfl BHX HeKoTopbIe 

o6~He CSOHCTS8 (B8npHMep, yposeHb JKYPB8JIHpOSaBHfl). 

OKHO OIIpe,n;eJIHeT H8q8JIhHblH R KOHe"lHblH MOMeHTbl speM eHH, a TftKme 

nJI8H ynpaSJIeHHa pecypcaMH. ECJIH a8.o;aH H IO COIIOCT8BJreHO OKHO , T O Bbl­

nOJIHeHHe aa.n;aHHH HaqHHaeTCH H a8R8H"IHB8eTCH B MOMeBTbI BpeMeHH, 

OIIpe.o;eJIHeMhle OKBOM . IIpH aTOM BbIIIo..'IHeHHe a8,n;8HHH perYJIHpyeTcH 
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nJIaEOM pecypCOB, onpe.n;eJIeHHhlM .n;JUI OKHa. DKEO MoaceT 6hlTb 3JIeMeH­

TOM EeKOToporo KJtaCCa OIWH. ECJIll aa.n;aHIlIO corrOCTaBJIHeTCH KJIaCC OKOH, 

TO Ha aa,ll;aElle ,a;ellCTBYIOT Bce OKEa KJIaCca. 

,lJ;a~'1ee B rJIaBe Bce KOMrrOHeHThl nJIaHHpOBI:U;HKa 6y,a;YT paCCMOTpeHhl no­

.n;P06HO H C npHMepaMH HX HcnOJIb30BaHHH. 

3a'-leM IIICnOIlb30BaTb 

nIlaHlllpOBUJ,IIIK 3aAaHillVI Oracle? 

A,a;MllHllCTpaTOp 6aahl ,lI;aEHhlX Oracle, KOTOPOMY Eeo6xo,a;llMO CnJIaHllpO ­

BaTb BbIDOJIEeElle 3a,ll;aEllH Ha KaKoe - TO oDpe,ll;eJIeH EOe BpeMH B fiY,lI;YIlleM 

HJIH no pacnHcaHHIO lIepe3 onpeAeJIeaHhIe npOMe)KYTRH BpeMeaH. HMeeT 

ABe B03MO)KHOCTHAJIfl perneHHfl 3a,a;a TUI: 

HCnOJIb3o(Jamb nJIUHUp06U~UK onepal{UOHHOii, cucmeJUbl 

BhlnOJIHllTb rrporpaMMY llJIll cerMeHT Ko,a;a ll3 yTllJIHThI onepaUlloHHOH 

cllcTeMbl , TaKOH KaK cran B Unix llJIll AT B Microsoft Windows. 3Tll 

Cpe,ll;CTBa rr03BOJIHIOT BhlrrOJIEllTh KOMaH,lI;Y orrpe,ll;eJIeHEOH onepaUllOH­

HOH CllCTeMhl. MO)KHO ,lI;a)Ke 3arrYCTllTb 3a,ll;aHlle Oracle ll3 BHeWHero 

llHTepq;,ellca (06hlttH O ,a;JIH noro E eo6xo,a;llMO C03,a;aTb ero KaK cueHapllll 

SQL H 3an YCTHTb B KOMaH,a;Holl CTpOKe SQL*Plus). 

HCnOJIb;W(Jamb nJWIiUp06lll,U1C fiU3bl Jaliliblx (Jliympu Oracle 

Onpe,a;e.nHTb onepau;HIO RaK aa,a;aHHe B 6a3e ,a;aHHhlX, KOTopoe ,a;OJI)KHO 

6hlTb BhlIIOJIaeHO e,a;llHom,a;hl llJIll rrepllo,a;lllleCRll rrOBTopRTbCR, C nOMO ­

IllbIQ naReTa DB MS_SCHEDULER. TaRoe 3a,a;aHHe 6aahl .n;aHHblx BhlnOJIHaeT­

CH B KOHTeKCTe 6a3hl ,lI;aHHhlX, a He orrepaUllOEHOH CllCTeMhl . 

ECJIll Y Bac eCTb B03MO)KHOCTb HCnOJIbaOBaTb CTaH,a;apTHhlll DJIaHllpOBIllIIR 

oDepaUIIOHHOH cIIcTeMhl , 33.lIeM Boo6Ille aa,lWMhlBaTbcR 0 DJIaHIIpOBIllIIRe 

6aahl ,a;aHHhlx? ECTb PR,a; BeCbMa y6e,a;IITeJIbHhlX aprYMeHToB. 

3U6ucuAwcmb om 6U3bt JUIiHbtX 

3a,ll;aHlle orrepaU;lloHHOH CIICTeMhl pa60TaeT BHe 3aBllCllMOCTII OT ,lI;OcTyn ­

HOCTII 6a3hl ,a;aHHhIX. "LITO)Ke rrpOll30H,lI;eT, eCJIH 3a,ll;aHlle no c60py CTa ­

TIlCTIIKll OUTHMllaaTopa aaUYCTllTCH B 3aDJIaHIIpOBaHEoe BpeMJI, a fia3a 

AaHHhl X B 3TOT MOMea T n o RaRoH-To DpIlllHa e 6y,a;eT oCTaH OBJIeHa? 3aAa­

HHe He BhlrrOJIHllTCH, liTO MomeT npllBeCTll K pH,lI;y HenpHHTHhlX pe3YJIh ­

TaTOB. B CJIyttae CO C60pOM CTaTllCTllKIl Mhl eIlle JIerKO OT,a;eJIaeMCH, 

B ,a;pyrHx cllTyaullflx n OCJIeACTBllfl MoryT fihlTb 60JIee cepbe3BbIMH. 

IIpeAnOJIO)KllM. Han pHMep. liTO y Bac eCTb 3a,a;a a lle o n epaUHOHHOH CHC­

TeMhl, ROTopoe BhlDOJIHfleT pfl,a; 3a,a;all 6aahl ,a;3HH hlX H ODepaUHOHHOll 

CHCTeMhl H B CJIyTl3e Hey,a;3l1I1 ODOBern;aeT 3,a;MHHIICTpaTopa 6aahl ,a;aH­

HhlX. ECJIH 6338 ,a;aHHhlx OCT8HOB~'1eB8, onOBeIlleHHe Bce paBBO BhlnOJI­

HReTCR, XOTR H HeRoppeRTHO. ROBellEO, MomHO ,a;06aBIITb B Hatt8JIO KO­

,a;a HeCKO~'1bKO CTPOK. lIT06hl npOBepRTb ,lI;OCTynHOCTb 6aahl ,a;aH HhlX n pe­

m,a;e. lIeM npllcTynaTb K BhlrrOJIHeHlllO, HO TOr,ll;a npH,a;eTCH ,lI;06aB~'1HTb 
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::lTOT KO,ll; B Kum.n;YKJ YTllJIIiTY, "<ITO MmKeT YCJIOJRHHTh conpOBO)K,ll;eHlle. 

A BOT aa,n;aHlle GHahI AHHHhlX 6Y)J;eT BhlIIOJIHHTbCH TOJIbKO npll aHrryr:u;eH ­

HOil fiU3e ,o:HHH bIX. Ii HHKOr,ll;a - np" OCTH a OBJIeH HOH:. 3To OfieCneQllBaeT 

Gonee llOJIBhl H Ii TOllHhlH KOBTPOJIb Ha,ll; n po:o;eCCOM BbIilOJIHeHIifl. 

3aU{uma 

3aARHilE HBJIflIDTCa qaCTbIQ 6aahl iJ:aHHhIX, I103TOMY o6ecne-qeHhl THROll 

me aar:u;IlTOll, RaK Ii Bee ,1l;pyrlle 06'beKTbI Guahl ,il;UHHhlX. BhI MO:JKeTe Bbl­

ABBaTb If OT3bIBaTb npHB llJIerlill au onpe,lJ;eJIeHHbIe aa,n;aHHfl ,ll;JUI OT ­

,n;eJlbHhlX IIOJIb30BaTeJIeW. IIPH peaepBHOM KOIlllpOBaHllil 6aahl AUHHhlX 

coxpaHHIOTCH II au.n;U H IIfl C COOTBeTCTBYIOIl\err MeTUIIHQJopMRuHeft (Ta­

ROll RaK ROMMeHTapIUI, paCIIllcaHIUI II T • .0; .). 

He:iU8UCWlwcmb om onepau,u01-UWU cucmeJlibl 

IIoCMOTpHM HU CHHTaKCHC KOMaH,n;hl cran B Unix II KOM8H,n;hl AT (IIJIaHH­

pOBI:qIlK 3a.n;aHHft) B Windows. DHII aGcOJIIOTHO pa3Hhle. "llTO eCJIH rrpIl­

,n;eTCH nepeHOCilTh Ga3y ,n;aHHhl X C o.n;Hoii nJIaT¢OpMhl Ha ,n;pyrylO? .IJ;JIH 

COOTBeTCTBIIH H OBO if rrJIaTQJopMe npIl.n;eTCH I13MeH HTh K a*,n;hlif cueHa ­

PIlll, a 3TO BeCbMa Tpy,n;oeMKaH pa60Ta. ECJIH *e ocyw;eCTBJIHTb yrrpaB ' 

JIeHHe 3a.n;aHHfiMH H3 6a3hl ,n;aBBhlX, TO orrpe,n;eJIeHHfi 3a,n;aBHH Gy,n;YT ne­

peHeceHbl Ha HOBYIO nJIaTQJopMY BMeCTe c Ga30ii .n;aHHhlX; TaR qTO Me­

HHTh qTO 6hl TO HH 6hlJIO B orrpe,n;eJIeB IIH 3a,n;aHIIH He npH.n;eTCH. 

He:iU6UCWlwcmb om Mecma xpalleJWfl ymUJlum 

Ilpe,n;rro~'Io*I1M, qTO Bhl cOXpaHHJIII Bce CBOH yTHJIIIThl B K8T8JIore Iu D" / 
app/dbatools , 8 3aTeM peIlIHJIII rrepeMeCTIITb I1X B ,n;pyroii IWTaJIOr, u0 21 
app/dbatools . ECJIII B KaqeCTBe n~'IaHHpOBW;HKa HcnOJIb3yeTcH c ran H JIH 

fiT, TO TaRoe npOCToe I13MeH e H ile nOTpe6yeT BHeceHIIH I13MeHeH Hii B Ka­

*.n;oe onpe,n;eJIeH He BaIlIero paCITHCaHHH. IIpH HCnOJIb 30BaH HH n JIaHil ' 

pOBW;I1Ka 6 a3hl ,n;aBBhlX Boofiw;e BeT Heofixo,n;HMOCTil B npe.n;OCTaBJIeaIlH 

I1HQJopMa:U;III1 0 TOM, r.n;e Haxo,n;flTCfl YTIIJIIIThl. 

Be3unaCHucmb 

IIpil Bhl30Be Ko.n;a PLj SQL I1JIII,n;u m.e npOCToro c :u;eHapIlH SQL 113 onepa ­

:n;I1oHHoif CilCTeMhl HeoGxo,n;I1MO nepe.n;aBUTh B BhlnOJIHHeMOe 3a,ll;8 HIIe 

I1MH nOJlh30BaTeJIH H rrapOJIh . ,JJ;aBaiiTe paCCMOTpilM npocTeiiIlIIIii CJIy­

qaii. IIpe,n;nOJIO:tKIIM, qTO y Bac eCTb c :n;eHapilii OGOJIOqKH , KOTOPhlii Bbl-

3hlBaeT SQL-cu;eH apIIH myj ab. sql: 

$OnAC LE_HOME/bin/ scl pl us s scoll/liQer !'ll/u0 1/ap p/dbatools/myj cb . sq l 

B KOMaB,n;y OTKphlThlM TeKCTOM rrepe,n;aeTcfl I1Mfl IIOJIh30BaTe JIH (scott ) 
II ero napOJIh (hge r). JIlOfioH nOJIb30BaTeJIh Mom.eT Y BII,n;eTb <lTy B8m­

HeHIlIYIO I1HfllOPMU:n;I11O IIpH nOMOW;I1 KOMaH,n;hl :)$ -aef , qTO, eCTeCTBeH­

HO, C03,n;aeT fipeIlIb B CilCTeMe Ge30nacHocTil. 

MomHo nonhlT8TbCH MIIHIIMII3I1POBUTb P HCK P UCKPblTIIH n UpOJlH nOJIh-

30BaTeJIH Scott, HeMHoro I13MeHHB cueHapilii. IIoMecTilM I1MH nOJIb30-

BUTeJIH II napOJIb BHYTPb SQL-cu;eHapIlH my~ 00. sql B Kaq eCTBe I1Hq,OP­

MaUHH .n;JIH no,n;RJIlOqeHIIH K Ga3Y .n;aHHhlX: 
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CONNECT scctt/t ig e r 

blah blah blah 

TOr,1J;8 Bhl3hlBaIO~llii cu;eHapllii 6YAeT BhlrJH1,1J;eTh C.7IeAyrorn:llM o6pa-

30M: 

$OR/\CI r IIOMr/bin!sql pl us - s /no lc (] @!uO l !a pp!d batcols!myjob . scl 

IIepeKJIIOttaTeJIh /101og YKa3hlBaeT SQL*Plus, ttTO Be C~'IeAyeT O.iKllAaTh 

BBO,1J;a perHCTpaallOHHhlX ,1J;3BBhlX B KOM3H,1J;BOH CTpOKe. STOT no,1J;XO,1J; 

ttYTh ~'IyTIUle : IIMfl nOJIh30BaTeJIflll ero rrapO~'Ih He BH,1J;Hhl rrpH npOCMOTpe 

npouecca. OAHaKO eCJIH nOJIh30SaTeJIh 06paTHTCfl K Q>aH:JIY CU;eHapllfl, 

TO nOJIyttHT AocTyn K I1HQ>opMau;III1 (a Bhl HaBepHRKa He XOTllTe, '<ITo6hl 

nOJIh30BaTeJIII BII.n:eJIII '<Iy»me napOJm). 

IIocJIe,1J;HIIM BapilaHTOM MomeT CTaTh IIcnOJIh30BaHlle TaK Ha3hlBaeMorr 

OPS$-perIlCTpaU;I1I1, KOTopaR n03BOJIReT onepauIlOHHorr CilCTeMe npo­

BO.n:IITh aYTeHTIIQ>I1KaU;I1IO nOJIh30BaTeJIerr. MO.iKeT cy~ecTBoBaTh Unix­

nOJIh30BaTeJIh scott II I1.n:eHTIIQ>I1U;I1pyeMhlH I13SHe Oracle- nOJIh30Ba­

TeJIh OrS $SCOTT. 3a.n:aHlle c r on BhlrmI.n:eJIO 6hl cJIe.n:yro~llM 06pa30M: 

$ORACLE_HOME/bin/scl pl us - s / &1! uOl/a pp/dba t oo l s!'TIY10b sql 

O.n:HaKO B STOM rJIaBHhlH: He.n:OCTaTOK MeTo.n:a. OB Be TOJ[hKO OCBOBaH Ha 

TOM, ttTO Barne perIlCTpaUIIOHHoe IIMR B Oracle COBna.n:aeT C perIlCTpa­

UIIOHHhlM I1MeHeM B onepaUllOHHorr CIICTeMe, HO H n03BOJUleT TOM)', KTO 

nOJIyttaeT ,Il;OcTyn K BarneMY napOJIIO onepaO;IlOHHOH CIICTeMhl, nO,ll;KJIIO ­

tHiThCfl K BaUleR cxeMe 6a3hl ,1J;aB BhlX 6e3 aYTeHTHq.nm8U;IUI. 

ECJIII HCnOJIh3yeTcH nJI8HllpOBrn:I1K 6a3hl ,Il;aHHhlX, TO nO,ll;06Hhle co;eHa­

pIlll He DOHa,ll;o6HTCH, II DOJIh30BaTeJIhCKllH napOJIh HllKOr,ll;8 He 6Y,Il;eT 

p8CK phlT. MHorlle KOMD8HHil C BhlCOKIlMIl Tpe60BaHllflMil K 6e30n3CB O­

CTIl IIMeIOT CTpor lle n p3BHJIa OTHOCllTe~'IhHO HepaCKphlTllfl n8pOJIeH Hll 

npll K8.KllX yCJIOBllflX. )lJIfl HHX eAHHCTBeHHhlM BhlXOAOM flBJIfleTCH 

nJIaHllpOBaHHe B 6a3e ,1J;aHHhlx. 

rU6Kocmb 

ECJIH Bhl HCnOJIh3yeTe nJIaaHpOBrn:llK orrep8U;llOBHOH CIlCTeMhl H XOTHTe 

H3MeHilTh n 3pOJIh rrOJIh30B8TeJIfl, TO BaM rrpllAeTCfl H3MeHilT h ero BO Bcex 

Heo6xo,ll;I1MhIX Cn;eHapllHX 060JIO'<lKII. HeKOTophle KOMnaHllIl ,Il;JIH MIIHII­

Mll3ao;Hll nO,1J;06HhlX YCllJIllH C03,1l;8IOT 06rn:IIH o;eHTp3JIhHhlH q:,aHJI napo­

JIeH II C'<IHThlB8IOT ero ,1J;JIfl KamAoro cueH8pHfl 060JIOttKH. ::lTO B eCKOJIhKO 

yrrporn:aeT pa60TY, HO C03A8eT APyryIO n p06JIeMY. EC~'Ill nO~'Ih30B8TeJIh XO­

TleT H3MeBHTh rr8.poJIh, Heo6xo,1J;llMO H3MeHHTh qJarrJI rrapOJIerr. EC~'Ill one­

paU;HOHH8fl CHCTeMa paapernaeT AOCTyrr K cepsepy 6a3hl AaHHhlx TOJ[hKO 

,1J;JIR a,ll;MIIHllcTpaTopa 6a3hl .n:aHHhlx (a HMeHHO TaK II ,Il;0JI.iKHO 6hlTh), TO 

06hl'<lHhlH nOJIh30BaTeJIh He CMomeT H3MeHHTh Q>aHJI napo.nerr H BhlHym­

,Il;eH 6Y,ll;eT npOCIITh a,ll;MllHllCTpaTopa 0 nOMO~ll . IIpIlBJIetteHlle nOCTopoH ­

HllX K ynpaBJIeHIIIO CBOIlM napOJIeM HBJIHeTCH seChMa He.iKeJIaTeJIhHhIM. 

ECJIll llcnOJIh3yeTcH nJIaHilpoBrn:I1K 6a3hI ,Il;aHHhIX, TO B xpaHeHllll napo­

JIH HeT Heo6xo,ll;llMOCTli . 
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B oGllleM I1 ueJIOM, IIpil Heo6xo,n;IlMOCTIl BhIIIOJIHeHIUI }WKIIX-TO CBfl38 H­

HhIX cOracle onepaUHH rrpor::o;e , B8Ae:acBee 121 3q)q,eRTHBHee llCIIOJIb30B8Tb 

ll 8ReT DBMS_SCHCDU '_CR. 

3.o:ech H p:aJIee B r }laBe ,11;."151 CChl]IK1I Ha cilcTeMY IIJI8HlIpOBaHlHI Oracle 
6y.o:eM I1CnOJlbaOBI-ITb HI}aB8HlUI DBMS _SCHED:.JLER IL1:H II.1JIlHHPOBIQ"HK 

(Scheduler). 

BllaOBOH e,il;I1Hl'IIJ;eii pa60TbI B Il)I8BllPOBBHlHI flBJUIeTCfl 38A8HHe. B :}TOM 

paa.n;eJre 6y,n;eT OITneREO C03,ll;8HHe aa,n;aHIIH II yrrpBBJIeHIIe HMII B 6a3e ,n;8H­

HbIX IlpH IIoMOIu;rr npou;e)J;yphI CREATE_JOB II8KeT8 DBMS_SCHEDULER. HatIHeM 
c rrpOCTOI'O rrpliMepa, H JIJIIOCTpHpylOr::o;ero C8MY ll.n;ero IlJI8HIIPOB8HIUI Bbl­

IIOJIHeHIUI a8,!1;8HHH. 

npoCTolii npl1Mep 
IIpe,1l;IIOJIOmIIM, 'ITO Mhl pa60TaeM C 6aHKOBCRIIM rrpIIJIO./KeHHeM II XOTIIM 

06eCIIe'<lIITh BhIIlOJIHeHlIe aa,n;aHHa, ROTOpOe eme,n;HeBHO H8QHCJIHeT npo­

u;eHThI Ha OCTRTOR H8 CQeTe. ,ll;JIa HaQHCJIeHH.H npou;eHTOB lICnOJIbayeTca 

xpRHHMaa rrpoae,n;ypa app l y_inte res t. HCn OJIbayeM apOrpaMMY CR [ AT [ _JOB 

naKeTa O[lMS_S CHCDUlCR ,lI;JIlI C03,l1;aHHfl aa.o; aHHfl nJIaHHpoB~"H\a ~ppl y_d,ii­

l y_i nterest : 

, UEG1N 

2 OtlMS_SCH EOULEH create_Job (job_name "'> ' apply_dai1y_inte ~est' 

3 job_ lype => ' STORED_PROCEDURE ' 
4 J ob_acLion => 'apply_inLe ' est' , 
~ repea t _irl t erva.!. => ' HH:Q=OALlY, l t~l tHVAL "'" 

5 enabled => TRUE, 
7 
8 
g. [ ND: 

) 
COMments => 'App l y Dall), Int e resL' 

,n;aBallTe nO,ll;pOfiHO paccMoTpliM CTPOKfI SToro lPparMeHTa: 

C TPOK3 OnJlC3BJIt~ 

2 Onpep;e:meM liMn 3HP;HHHfl, liMfl ,[IO.'DKHO OblTh p;eHCTBHTeJIhHblM Hp;eH­

Tl-l(lll1KflTopOM Orflde ( TO e<~Th HfI~lHHllThea C! 6YKBbI, eOAepatHTh HflKOTO­

pylO KOMOHHa.IJ;HJO OYKB, IJ;mpp, CHMBOJIOB #, _ HJlH $ H OhlT h ,n;JIHHoii He 

60JJee 30 e HMEo .'WB). H :Ma 'HlIOKe ,D;O.1J)[<HO 6bITh YHHlWJJhHblM B ptlMIWX 

npOCTptllWTBI:l H M ea Orncl e (mmpHMep, HMa He MomeT COBnl:lAHTh C H8-

aBaHHeM Taom ·!Uhl). 

3 "YK83hlBaeM, npOrpaMMll. KaKora THllI:l 6y,n;eT BblnOJIHHThca. B aTOM 31:\Me­

tJaTeJJhHOe npeHMy~ecTBO nllKeTa DBMS_SCI l[QU Ll:R no OTHomeHHlO K qlyHK­

UHOHHJIhHOCTH OHMS_JOB. HCnOJIHHeMH.JI nporpHMMa appl v_in t e rest aB)]fl­

eTC~a xpaHHMO:H IIpoue~ypo:H, Ha 'ITO yKtl:lbIBa eT 3HRtIeHU e STORr D PROCf­
DUR i n apaMeTpa j cb type. AJIa ~aHHoro apryMeHTR TH.Kme pa :lpemeHbI 

3HH'le HHfl PLSQL_BLDCK H EXECUTAB LE. 
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CTPOl{3 OnUCaHUe 

4 ITapaMeTp job_action nOKa3blBaeT , 'ITO ,1I;eJlaeT ,!:\aHHoe 3a.n;aHHe . B Ha­

lllflM f:JlytI8fl 38,n;aHHfl BblllOJlHHflT xpaHllMylO llpO~fl.n;ypy app l y i r t e rest . 

5 ITapaMeTp re peat_i ntervol YK83blBaeT, KaK 'IaCTO 38,!:\aHHe ,!:\O;'DKHO 3a­

nyc K8TbCH. B .n;aHHOM cJly~tae e:lKe,!:\HeSHO (06 HCnOJlb308811HH HHTepS8-

JlOB Mbl nOtl:P06HO norOBopHM .n;8;'Iee B rJl8Be). 

6 3Ha'IeHHe TRU E (TaKiKe npHHHMlleMoe no YMOJl'IIlHHlO) nllpaMeTpa aKTH­

Ba~HH OaH8 'I8flT, 'ITO alltl:3HHe 6y.n;eT Hfla3Me.n;JlHTflJlbHO 8KTHBHPOBilHO 

II 3any:w;eHo. 

7 B aT OM c TpoKe MO:lKHO YK3aaTh Heo6H3aTe.llbHhle KOM MeHTllpHH .n;JlH 3il,lVI­

HllH, KOTopble BnOCJle.n;CTBllH n OMor YT IIOHfITh, 'ITO .n;eJlaeT 3ap;aHlle. 

IIocJIe Toro KaK aa,lJ;aHHe C03,lJ;aHO, CBe,lJ;eHHH 0 HeM MOJKHO HaHTH B rrpe,lJ; ­

CTaBJIeHHH CJIOBap5I ,lJ;aHHhIX OBA_SC HEOU_ER_JOBS. )l8BaHTe B3rJI5IHeM Ha STO 

Ilpe,lJ;CTaB~'1eHHe, tJTo6hI IlpoBepHTb pe3YJIhTaT BhI 30Ba CREATE_JOB (,lJ; 8JIee 

B rJIaBe Ilpe,lJ;CTaBJIeHHe DGfI_SCHCOUL CR_JO GS 6Y,lJ;eT OIlllcaHO rrO,lJ;p06HO). 

S EL[CT cwner, job_name ~ ob_ ty pe 

icb_act i on. repeat_inte rva l, CC11ment s 
FROM dba schecule r jcbs 

,l'J;JUI Y,lJ;06CTBa rrpoCMOTpa IlpHBe,lJ;eM BhlBO,lJ; B BepTHK8JIbHOM QlOpMaTe: 

B JIeBOM cToJI6n;e Ilpe,lJ;cTaBJIeHhl Ha3BaHHa CTOJI6UOB, a B IlpaBoM - HX CO­

,lJ;epJKHMoe. 

O'liNrR 
J 08_NAr~E 

JOB TYPE 
JOB I\CTION 
K[::J ' I::A r _IN I ::HVAL 

COMMENTS 

flR UP 
APPLY_OA1LY_INTER EST 
STORED_PROCED URE 
apply in t e resl 
I-HI::Q=OAI LY, IN II::HVAL=l 

Apply Da i ly Inler esL 

C03,lJ;aHO 3a,lJ;a H lle, K OTopoe Bhl3hlBaeT xpam lMyIO IlpOue,lJ;ypy. ECJIII He 

IlpHHHMaTb BO BHHM8Hlle CHHTaKCHtJeCRHe OTJIfPIHfl, TO OCROBHafl Q1YHK­

n;HORaJlbHOCTb H8 rrepBhlH B3rJIfl,lJ; Kam.eTCfl 86cOJIIOTHO H,lJ;eRTWIHOH rrpe­

,lJ;OCT8BJIReMOH IlaKeTOM DBM S_JOB. D,lJ;HaRO, rrpwIHT8B rrOCJIe,lJ;YIO:rn; H e pa3,lJ;e­

JIhl, BhI IloHMeTe, HaCIWJIbKO 60JIee IlIHpoRHe B03MOJKHOCTH rrO,lJ;,lJ;epJKHBaeT 

DBMS_SCH CDU L[R. 

BbmOI1HeH~e ~(nOI1HSleMbIX c:IlaVII10B onepa4~OHHO'-;; 
(~(TeMbl ~ aHOH~MHbIX 6110KOB 

IIpe,lJ;noJIOJKHM, a e06XO,lJ;IlMO C03,lJ;8Tb 3a,ll;aa ne, KOTopoe 3anycKaeT cueB8 -

PHH Unix, 8 He npor paMMy PL/SQL. THIIIIqB hlM n pnMepOM flBJIfleTCfl nB­

KpeMeHT8JIbHOe pe3epBHoe Ko rrHpOBRHHe RMAN. IIO~'1HhlH rr yTb caeHRpHfl 

RMAN TaKOB: u0 1/app/orac l e/a dm i n/tool s/ki c k_r ma n_ i nc sh . BY,lJ;ytJII IIC­

rrOJlHfleMhlM qmHJlOM Unix, cueHapHH JIIIIlIb tJaCTIItJHO rrorra,lJ;aeT rro,lJ; 

IOpllC,lJ;HKUIIIQ 6a3hl ,lJ;aHHhlX Oracle. Heo6xo,ll;HMO JIH o6pam;aTbca ,lJ;JI5I ero 

HCrrOJIHeHH5I K 3a,lJ;aHIIIO cron ? KaK YJKe rOBopIIJIOCb BhIIlIe, He,lJ;OCTaTOK 

IlJIaHIIpOBIIJ;HKa orrepauIIoHHoH CHCTeMbI aaKJIlOtJaeTca B TOM, "({TO 3a,lJ;aHHe 
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Gy.n;eT BhIIIOJIHHTbCR /1:a:JKe IIpR oCTaHOBJIeHHOH 6aae .n;aHHhlX. B H arneM.iKe 

c JIyqae XOTeJIOCb 6hI, qTofihI 38,ll;8HHe BbIIIOJIH5IJIOCb TOJIbKO IIpH 3arrYIIJ;eH ­

B OH 6aae ,ll;aHHbIX. HeocIIopHMbIM rrpeHMy:w:ecTBoM IIaKeTa D8MS_SCH ED ULCR 
D O cpaBHeHIHO c DBMS_J OB flB • .'meTCfl e r a CITOC06HOCTb B anpflMylO o n pe.n;e ­

JUIT b II BbI IIOJIBflTb BB eillBIfe rrpOr paMMh! li3 KOHTeK CT 8 Ga3bI ,n; a BHbJX. 

PaccMoTpilM rrpIlMep IICIIOJIh30B8HIIfl rrpoue.n;yphl CREATE_J OB rr8KeT8 

DB MS_SCHEDULER ,ll;:rUI IIJIaHIIpOB8HIUI I1HI~peMeHTaJIhHoro peaepBHoro Korm­

pOBaHHH RMAN. 

1 BEGTN 
2 DBMS_SCHEDULER cr-ea t e_Jcb 
3 (job_ r" 3'fI€ => "RMA N_INC ' 
4 

5 
6 
7 
8 

repea t _int e rva l 
j c b_l ype 
jcb_action 
enabled 
ccrrwnen ts 

= ) I-KI::.Q=lJAILY; tHHOUH=2" 
=) . EX EC UTABLE ' 
= ) . /uOl !apD/o rae 1 sf admi n/toc ls/ki c -< _ rman _j nc . sh 
=) TnUE . 
=> "Take RMIIN Tnc fi aC-<l!p" , ) , 

10 - END ; 

3TO aa.n:aHHe BhI3hlBaeT HCIIOJIHHeMhIH ¢aHJI UNIX kick_ rma n_inc s h. 06· 

paTHTe B H HMaHHe. qTO IIapaMeTp Jo b_t ype B CTpOKe 5 YCTaHOBJIeH B 3Haqe­

B He CXCCU TA8 LC.l 

IIpo:o;e,ll;YPY CREATE_J OB MO»tHO HCn OJIb30B8Tb ,ll;.lIfl C03,ll;8 HHfI 38,ll; aBIffi, BI:J' 

3hlB8IOIIJ;HX 8BOBHMHhle 6.7IOKH KO,ll;8 PLj SQL, H8rrpHMep: 

BEGIN 
DflMS_SCllrrJUI r R" C rea t e_j ob 

(i ob_name 

[tw ; 

repeat i nte rval 
J ob_ t ype 
job_actio!' 
er abJed 
corrl11e n ls 
) , 

=> "RMAN_ HlC" 
=> "FREO=DAIL Y: [3Y HOUR=2" 
=> PLSOU3 LOCK " 
=> "DECLARE i nu mbe r ; BEGIN code ; END;" 
=> I HUI::, 
=> "Take RMMl Inc Backup" 

B .n:8HHOM cJIyTl8e rr 8p8MeTp jO :J _8ct i on co.n:epmHT BeCh PLj SQL·6JIOK DE­
CLARE-BEGIN -EN D, 38BeprneHHhlH TOqKOH C aflIUIToH. Bhl MomeTe IIOMeCTHTh 

JII060H KoppeK THhlH aHoHHMHhIH PLj SQL·6JIOK BMeCTO CJIOBa code . 

IIocJIe Toro K8K a8.n:8HHe coa.n:8HO, HHQlOpM8n;H.fI 0 HeM rrOII8,ll;8er B rrpe.n:CT8B· 

JIeHHe CJIOBapH .n:8HHhlX DBA_S CH EDU LER_JOBS. IIpHBe.n:eM OIIHcaHHe HeKoTophlX 

OCHOBHhlX CTOJI6:O;OB (IIOJIHhlH rrepeqeHh MomHO HaHTH B IIpH.JIOmeHHH A). 

Ulm[R 

BJIa,ll;eJIe:o; 3a,ll;aBHH. 

B n epBOM n pHMepe n8p8MeTp 6hlJI YCT8HOBJleH B 3H8l.IeHHe STORED_PROC EOJR E. 
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JOB_NAME 

IIMH a8,l1;8HHH. 

CLIEIH_I D 

ECJIH npH c03,l1;aHHH 3aAaHHH IIOJIb30BaTeJIb YKa3aJ[ HAeHTmtmK8Top 

K·JIHeHTa AJIH ce8Hca. OH 6Y,lI;eT 3aIIHcaH B AaHHhlH cToJ[6eu. ,n;JIH 3a,ll;8-

HHH H,lI;eHTHqmKaTopa RJIHeHTa MO./KHO Bhl3BaTb CPYHKUHIO O G~lS_S [S ­

SIONS[T_I D[NTI'I[R . 

GLOBAL_UID 

ECJIH nOJIb30B8TeJIb flBmleTCfl rJI068JIbHhlM (HJIH ROpn Op8THBHhlM). TO 

B AaHHhlH cToJI6ea. 38nHChlB8eTCfl H,iJ;eHTmllHK8TOP r JI06aJIbBOrO IlOJIb-

30B8TeJIfl. 

JOB_TYPE 

THII 38,l1;8BHfl; AonycTHMhl C~'Ie,ll;yIOr:o;He 3H8qeBHfl: EXECUTABLE . PLSOL_ 
BLOCK H STORED_PROCEDURE. 

,lOB_ACTION 

qTO ,iJ;e~'IaeT 3fl,1J;aHHe . .JJ;ml PLj SQL-6:rlOK8 oTo6pa.IK8eTCa BeCb ROA • .1lJIa 

HcnOJIHaeMOro cpaiiJI8 H XP8HHMOH rrpoueAyphl oTo6pa.IKaeTCa Ha3B8HHe . 

START_DAT[ 

BpeMfl H8TI8JI8 BhlIlOJIHeHHfl :18A8HHfl R8K :1H8TleBHe THn8 TIMESTM1P. 

REPEAT_I NT ERVAL 

K8JIeH,iJ;apHaa cTpoKa. 38,l1;8IOr:o;8a pacnHc8HHe BhlnOJIHeHHa 3aAaHHH 

(HanpHMep. !R[Q=OflILY; 13YHOUR=2). (eM. TaK.lKe ,iJ;aJIee p83,iJ;eJI «Ka.T£eH­

,iJ;apHhle cTpofm~.) 

ENAB LED 

ARTHBHO JIH 3a,iJ;8HHe (TRUE HJIH FALSE). 

STATE 

TeKyw;ee COCTOHHHe a8,iJ;aHHH (HaIIpHMep. SCH[QUL[Q. RUNNING. Sl: CC[[Q[O. 
,AILED). 

RUN_COUNT 

KOJIH"IeCTBO 3anYCRoB aa,ll;8HHa. 

,AILUR[_COUNT 

KOJIH"IeCTBO HeY,iJ;8"1HhlX BhlIIOJIHeHHH aa,ll;8HHH. 

RETRY_COUNT 

B CJIy"l8e HeY,ll;8"1Horo BhlIIOJIHeHHa 3aAaHHa IIpeAIIpHHHMaeTca no­

BTOPH8H nOIIhlTKa BhlIIOJIHeHHH. B ,iJ;aHHOM cToJI6:ue oTo6pa./K8eTCH RO­

JIH"IeCTBO IIOBTOPHhlX IIOIIbITOR. 

_AST_START_DATE 

BpeMeHBafl MeTRa n OCJIeAHer O 38nYCK8 38A8HHfl. 

_AST _RUN_DURATION 

l1PO,iJ;OJI.lKHTeJIbHOCTb IIOCJIe,ll;Hero BhlIIOJIHeHHH a8,iJ;aHHH. 
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N[XT_RUN_DflT[ 

CJIe.n;YlOru;an (8 paCIIHC8HHII) ,n;ST8 BhIITOJIBeHIlfl 38A8BHfl. 

SYSTeM 
.5ISJIHeTCH mi 3a.a;aHlle CliCTeMBbIM (TRU E lIJHI FA_SE). 

CO MMENTS 

BBeceBHble paaee KOMMeBTapHH. 

,l1;oIIOJIBIITeJIbHbIe CTOJIOUbI 6y,n;YT paCCM8TpHB8TbCSl DO Mepe paCCMOTpe­

BRH ,ll;pyrnx acneKTOB (11YHKD;HOa8JIbHOCTH naKeT8 DBMS_SCH EDLLER. 

OCHOBbl ynpaBIleHI1S1 3aAaHI1S1MI1 

MbI 3BaeM, RBK C03,ll;aTb aa,n;aBne, Tenepb DorOBopRM 0 TOM, K8K yrrpaa­
JUlTb 3TlIM C03,ll;a B BbIM 3~aHHeM (eCJm Be YK83aBO IlBoe, TO Bce 3a,n;a'<lH 

BbIIIOJlHflIOTCn pa3~'III-qHhIMll rrporpaMM8MIl n8KeT8 DBMS_SCHED UL ER). 

BKntO ... eH~e ..., OTKntO"leHlo1e 3aAaHa.1Vl 

BpeMeBHo OTKJI IOtUfTb liJIll BKJHO'tlllTb aa.n;aBne MOlliHO UP" DOMOru;ll opo­

o;e,n;yp DISAB LE H ENAB LE COOTBeTCTBeHHO. HanpHMep, ,o:.7Ul Toro T.fTo6bJ OT­

KJII()TIIITb aa,n;aHIIe RMAN_I NC, IlocTyIlIITe cne,n;YIOIQIIM o6paaoM: 

6EGIN 
DBMS_3CIlID UL FR,aisa bl e (UAM f = ) "RMMCTNC') ; 

END; 

ECJIH aTO 3a,n;aHIIe B B8CTOHUl.HH MOMeHT pa60TaeT, KOM8H,n;a B03BpaTIIT 

orrHI6KY (rro YMO~HHIIIO). MomBo II3MeBHTh THKoe IloBe,n;eHHe, 3a,n;aB 118-

paMeTp FORCE: 

5EGT N 
DBMS_SCHEDlJLEfl disable (NAM E => 'flMMtHJC" , FORCE= > TRUE): 

ctw : 

llpHCYTcTBHe FO RCE 03Ba'({aeT, '({TO 3a,n;aBHe 6y,n;eT OTKJIIO'({eBO IlOCJle 38Bep­

meBIUI TeKyrrJ;ero pa60T81OUl.erO rrpouecca . 

,lJ;JIJI Taro ,({To6h! BKJIIO,({HTh 3a,n;aHHe, OTRJIIO'({eaHoe Ha TeKYIQHM MOMeHT 

BpeMeHII, Bh!30BIITe rrporr;e,n;ypy ENABLE. 

~ EGI N 

Ul3 MS_SCHcUULtH . enable (NAMe => HMAN HIG ): 

END: 

'" " .•.. 
•• I",,~' 

E C'.JIH npH C03,'l;8HIUl 3flA8Hl>I.f1 He yKfl3~Th n8ptlMeTp rNABI r o , TO "~8 ,'l;8 -

RHe 6y.n;eT C03.n;8.HO H OTKJHO~IeHO. H e06xo.1tHMO .RBHO BKJIKltIHTh 38.­

:, • .1t8HHe . 
'---'J' 

OCTaHOBKa pa60TalOl1\"X 3aAaH"';; 

ECJIH aa,n;aBlie Bh!rrOJIHHeTCH, II ero aeo6xo,n;HMO oCTaBoBIITh, Bh!30BIITe 

npoue,n;ypy STOP _J OG. 
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li f GI N 
DI1MS_SCI I[DUL [ R. st op_Job ( JOB_ NAM [ = ) ' RMAN_ I NC') , 

[tw: 

IIpon;eP;YP8 STOP _JO B rrorrhIT8eTCR 8RKyp8THO OCTaHOBHTb 38,o;aHHe. K co­

maJIeHHIO, 6hlS8lOT cHTyaUHH, S KOTOPhIX «M.HTKoe » 38seprneHHe HeS03-

MomHO, Tor,l.{8 rrpHSe,l.{eHHhIH Shlrne orrepaTop sepHeT ornH6KY. MomHo Ha­

CTO.ffTb Ha 3aBeprneHHH pa6oThI, HCrrOJIb3Y$l rrap8MeTp f ORc e, HanpHMep, 

,n;JIfl OCT8 BOBKH C03,lJ;8EBOrO BaMH paBee 3a,n;aHHfl APPLY_INTEREST (HcrrOJI ­

HRHJIIl;ero xpaHllMYHJ rrpoue,llYPY) MomHO ShIIIOJIHHTh CJIep;YIOIIl;llH 6)IOK 

(a8,l.{aHIIe 6Y,l.{eT OCTaHOBJIeHO HeaaMe,l.{JIllTeJIbHO, ,n;ame eCJIH OHO BhInO.JIHH­

eTC$I B ,l.{aHHhlH MOMeBT): 

ti t Gl N 

D8 MS_SCHI::DULER. st op_ j Ob ( Job_name 

f-OHCt 

EtW: 

= ) • AI'I'LY _HJ [ :.HES·[ . 
=> I HJt ) : 

B.JIa,n;e.JIen; a8,l.{aHH$I MomeT aasepmHTb ero 06hITIHhIM rrYTeM, He a8.1l;aSaH 

II8paMeTp r ORC [ ;0) TRUe. JII060rr ,n;pyroH" IIOJIhaOSaTe.JIh, o6JIa,n;aHJII.J;IIH IIPll ­

BllJIerHHMll ALTER ,n;JIH 3Toro 38,l.{8HH$I, T8K:lKe MO:IKeT OCT8BOBliTh ero 06hI"<I ­

ShIM IIYTeM. H8npHMep, BJI8.a;e.JIen; 38,n;aHII.fl (ACC_MASTER) MomeT BhI,lJ;8Tb 

IIpIIBllJIeI'lIli IIOJIbaOBaTe.JIfO ARUP : 

GRANT AI TrR ON app l y_cailv_1nt erest TO a r up: 

T errepb ARLJ P TalOKe CMomeT OCTaH8B.JIIIB8Tb 38,n;8HHe . 

,lI;.JI.ff llCrrO.JIh30BaHHH IIapaMeTpa f ORce B BhI30Be q)YHKUHH OBMS_SCH EO l,LCR . 
STor _JOB Heo6xo,n;~IMO 06JIa,n;8Th cHcTeMHoH IIpHBH.JIerIIeii MANAGe SCHEDU LCR . .... 

, .. ' . '. 
".~ 

TO.;'lbKO aa.n:amUI, BWllO:lH.HIOlIJ;He PL/SQL-6JlOKll H XptUIHMwe rrpo­

ue.u;ypw, M oryT 6WTb OCTBHOB.'leHbl C rrOMOJ..IJ;bJO rrBpaMeTpH FORCE . 
.. ~. 3aLl8Hll.H, BWnOJlHsuolIJ;lle llCnOJIH.He M.hle (1J8H.llbl onepaUlloHHoH CllC-

'---'~ TeMW, He MOI'yr 6WTb OCTaHOB:leHbl npH rroMolll;H napaMeTpB FOnCE ; 
npH,!l;eTC$I ,n;om,!l;flTbCs{ HX aa.sepllleHH$I . 

3anYCK 3aAaHVI~ 

II.718HHpOBIlrrlK rr03BOJI.fleT .flBHO rrOTpeOOB8Th a8rrYCK8 38,n;8Hll.fl. 38nYCK 

aa,lJ;RHH$I SPY"<IHYIO MomeT DOTpe6oBaTbCll S pfl,!l;e CJIY'Iaes : 

• BhI OCT8HOBilJIil :Ja,n;aHIIe , "<ITo6hI C 'IeM-TO p8ao6p8TbCll, 8 Tenepb XOTH ­

Te, TITo6hI OHO 6hIJIO 3asepmeHO. 

• BpeM.l'I ShIIIOJIHeHHll 3a,n;aHHll no pacnHCaHHK) er:o;e He nO,!l;ODI.JIO, HO S8M 

Heo6xo,!l;HMO SbIIIO.JIHHTh ero IIpllMO ceiJ:TIac . 

• 38,n;8HI-Ie BhlrrO.JIHH.JIOCh no pacrrHCaHHK), HO OHO aaBepDIII.JIOCb C ODIH6 -

KOH , II BhI XOTIlTe nQHRTb ee npHTIHHhI (,n;pyrIlMIl CJIOB8MI2I, a8,!l;aHHe aa­

nyCI-WeTC-H ,n;JIH ero OTJI8,!l;Kll . ) 

3anYCTHTb a8,l.{8HHe MomHO npH IIOMOr:o;l2I rrpOn;e,!l;YPbI RUN_JOB. H8npHMep, 

aarrycTIlM a8,n;8HHe CA _CU LATE_DAL Y _INTEREST: 

BEGT N 
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Dll MS_SCl lmUI r Ho ru n_ job (jab_name = ) ' CAI CUI ATI"_DA JI Y_ I N1T Rf S-"): 

END; 

3a/l:aHHe 6Y,ll;eT :mnyrn:eHo B TOM ceaHce , R KOTOPOMY BhI IIO,n;KJlIO'<IeHhI 

B /l:8HBhIH TeKynrIiH MOMeHT, eCJIH BblIIOJIHeHbI CJIeAyroIIJ;ne YCJlOBHn: 

• IIo,n;R.lIIO'leHHe ocyrn:ecTBJIeHO OT IIMeHII BJI8,l1;eJIho;a a8,l{a.HllH llJUI 

• IIoJIh30B8TeJIh HMeeT cilcTeMHYro rrpUBllJIerHIO A_ TER ANY "lOB 

IIpon;e,1l;ypa RUN_JOB O'leHb Y,ll;OfiHa. ECJUI 38,ll;aHHe no KaRoH-To IIJ)liqHHe He 

y,o;8eTCH BhlllOJIHIITh, BbI Y3HaeTe 06 STOM cpaay, He rrpll6eraH K llCCJIe,ll;OB8-

HUID mypaflJIa BhlIIOJIHeHHH a8,ll;8HIIR (0 m.ypaa.,'Ie Mhl IIorOBopliM 8 paa,n;eJIe 

~ YnpaB~'IeHHe m.ypHa~'nlpoBaHHeM») . ,I1;ame eCJIll 38,1l;aHlle B TeKyrI.\IrU MO­

MeHT BbIIIOJIHReTca: no paCIIllC8mUQ llJlH eCJUI ApyrOH IIOJIh30B8TeJIb TREQKe 

aarrycKaeT 3TO a8,ll;8HHe, npo:o;eAyp8 RU N_JOB ace paal-Lo nOaBOJI.HeT B8M He38-

Me,n;JIllTeJIbHO a8nYCTHTb aa.n;8Hlle B BarneM ceaHce. 3anycTHB a8,ll;aHlle TaRHM 

cnoc06oM, BbI CMO)f{eTe BbIHBHTb JII06ble IIp06JIeMbl . CBRaaHHbIe C ero Bbl­

nOJIHeHHeM HJIll nJIaHllpOB8BlleM. TaR RaR B CJIyqae Hey,o:aqll COOTBeTCTSYIO ­

~8fl H B CPOPM8UHfl6YAeT SblSe,1l;ea8 BeIIOCpe,1l;CTBeaHO B cpe,1l;e BblDOJIHeH IHI. 

IIpu Bbl30Be UBMS_SCHEVULEH" HUN_J OB CTo)lfiUhl HUN_COU NT, LAS r_STAH"I_ 
DATE. LAST_RU N_DU RATION n FAILURE_CO UNT npe.z:r;cTtlSJIeHJ1R CJIOSnpH 

.naHHhlX O!3A_SCHl:.lJUL cH_JOUS He OfiHOSJlSUOTCSI. ,l(pyrHMH C:IOSftM H , 

3aJIHCIf 06 aTOM ShlUOJIHeHllIf aa.z:r;nHH.H B M eTa,rUIHHhlX He 6Y.r:leT . 

IIpe.n;nOJIO.iKllM, qTO Bbl XOTHTe aanyCTHTb aa.n;8Hlle . aD ,1l;JIfl ero a8Beprne­

Hll.H nOHa,n;o6uTC.H n.HTb-rneCTb "<IaCOB. BepO.HTHO, TaRoe a8,ll;aHHe JIy"<lrne a8-

nyCTIITb Kal{ Q>OHOBoe, BHe TeKYIIl;ero ceaHca . ,I.I.JI.H 3Toro CJIe.n;yeT yCT8HO­

BIITb napaMeTp use_curren t _sess i 01 npoue.n;yphI RU N_JOB B aHa"<leHlle i AlS C. 
38nYCTUM CA l CULATe_DAI _ Y _INT[RCST R8K qJOHOBYIO a8,n;8qy, aaTeM ynpaBJIe­

HHe cpaay me 6y,n;eT B03Bpam;eHO B ce8HC. 

Ij r G I N 

DB MS_SCHEUULER" run_iOb ( 
JCb_name => "CALCU LATE_DAILY_I NTEn :::ST" 
use_cu ~r€nt_session => :ALSE 
) ; 

END; 

ECJIU nporp8MM8 BbIIIOJIHaeTCa yCIIernHO, TO 06HOBJIaIOTC.H CTOJI6u;bI 

RU N_COU NT. LAST_START _DIITE, _AST _RUN_DURATION II Fill LURE_COUNT npe,ll;CTaBJIe­

BUR CJIOBapH AaHHhIX DOfl_SC HCOL. LCR_JOGS . GABaKo eCJIIf no KaRoH -To npll­

"<IUHe 3aAaHile BblnOJIHIITb Be YAaeTCH , HHq)QPM8UHfl 06 3TOM He nOHBlITCH 

B 8 ::HtpaHe. a fiYAeT aaD HC8B 8 B )f{ypB8JI BbIIIOJIBeHIIfl aa,1l;aHHH (CM. ,1.I;aJIee 

paa,lJ;eJI «YnpaBJIeHlie )f{ypB aJIlipOBaBueM» ). 

ECJIU B 3a,n;aHHH 60JIbrne BeT ae06XOAUMOCTU. era Mo.mHO YAaJIHTb IIpli no­

MOIIl;U IIpoue,o:ypbl DROP_JOB. Y,n;aJIllM, BanpHMep, 3a,n;aHlle IIPP L Y _ 0111 L Y _ IN ­

T[ R[ST: 
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Il EGI N 
OflMS SC IIrOUI [ R. dr op j ob ( j cb name = ) IIPPI Y OIlTI Y TNTrREST ) ; 

END ; 

ECJUI 38,1l;8HIIe B TeKYD.lIfH: MOMeHT BhlDOJIHfleTCfl, TO 6y,n;eT B03Bp8rueH8 

OIDII6K8. ECJIII me 38,n;8Th II8p8MeTp FOR CE, TO DJI8HIIpOBD.lIIK CH8T18.JI8 IIO ­

lIhlT8eTCR OCTf)HOBIfTb 38,n;8HITe, 8 38TeM Y,1l;8JIIITh ero: 

BEGI N 
OBMS_SCH EDULE fl . dr op_Job ( j C b_narne 

FORcr 
EtW; 

=) APP LY _DAILY _I NTEnES T· 
= ) TRUr ): 

IIpe,n;hl,n;YIUIfH pa3,1J;eJI 6hlJI DocBflIUeH DepBoMY ITa "'IeThlpeX OCHOBHhlX KOM ­

DOHeHTOB DJI8HUPOBD.lUK8: 38,n;8HllIO. B STOM p83,n;eJIe U3Y"'IUM BTOPOH KJIIO­

"'IeBOH (u H81160JIee 38MeTHhIH) KOMIIOHeHT - pacnucaliue, ODpe,n;eJIflIOD.lee 

MOMeHThl BpeMeHIf, KOr',IJ;8 Dpe,n;IIO.718raeTCfl 38DYCK8Th 38,n;aHue . P8CIIIIca­

HIfe MOm.HO YK838Tb rrpii C03,1l;8HIIU38,1J;8HIIfl B lIpo:u;e,1l;ype CR EATE_J OB, 38,1J;8B 

K8JIe H,IJ;apHYIO CTpOKy B K8"'1eCTBe 3H8"'1eHIfR lI8p8MeTpa repeat_i nte rval 
IIJIIf COCJIaBIDIfCh H8 ym.e C03,n;aHHoe IIMeHOBaHHoe paCrrIIcaHITe. 

KaIleHAapHble CTpOK~ 
CIfHT8KCIIC IICIIOJIb30B8Hllfl K8.lIeH,n;8pHoH CTPOKU ,n;JIfl 3H8"'1eHllH II8p8MeT­

p8 repeBt_j 1t e rval rrpoue,n;yphl CR EATE_JOB Tlpe3Bhl"'l8HH O rrpOCT , oco6eHHo 

,n;JIR 3HaIOIUIIx aHr'JIIIHCKIIH R3hIR. H alIpllMep, eCJIII BhI olIpe,n;e~'uleTe 3a,lJ;8-

HIfe, KOTopoe BhlIIO.lIHHeTCH C rrOHe,lJ;eJIhHIIKa lIO lIRTHll:U;y POBHO B 7 "'IaCOB 

yTp8 II 3 TI8C8 ,n;HH, TO 3H8"'1eHHeM IIapaMeTpa repeat _i nt erva l Mom.eT 6hlTh 

T8K8a KaJIeH,n;8pHaa CTPOK8: 

I- HI::Q=lJAllY, ljY l)AY=MQN , IUI:: , Wl:: lJ IHJ, I-Hl . I)YHQUH= i,18 

Ka..'IeH,n;8pH8n CTpoK8 BKJIIO"'I8eT B ce6fl ,n;B8 p83HhlX rro TUDY Dpe,1l;JIOme­

HUfl: FREQ II BY, p83,1l;eJIeHHhIe TO"'lKOH C 38DflTOH. IIpe,n;JIo.IKeHlle FR ED MmKeT 

6hlTb pOBHO O,n;HO, 8 IIpe,n;JIOmeHHH BY MO.IKeT 6hlTh HeCKOJIhKO p83HhlX BH ­

,n;OB, B 3aBHCHMOCTll OT KOHKpeTHOr'O P8CIIllC8HllH. Kam.,n;oe lIpe,n;JIOmeHHe 

COCTOHT If3 KJIIO"'IeBOr'O CJIOB8 If 3 H 8"'1eHllR, KOTophle p83,n;eJIeHhl 3H8KOM pa­

BeHCTB8. Bce BMeCTe 3TH rrpe,lJ;.lIo.meHHa YKa3hIBaIOT, K aK "'IaCTO lIJIaHHpy­

eTCH BhlDOJIHflTh 3a,n;8HHe. 

llacmoma ( FREO ) 

IIpe,n;JIom.eHIfe FR EO 38,n;8eT IfHTepBa.1I Me.m,lJ;y lIOBTOpHhlMH BhlIIOJlHe­

HIfRMll. B H8IDeM CJIy"'l8e 38,n;8HHe ,lJ;OJI)KHO lIOBTopRThca K8.m,n;hlH ,n;eHb, 

lI03TOMY iR[O = DII IL Y . .uOlIYCTIfMhl CJIe,n;yKJIUHe K.lIIO"'IeBhle C.lIosa: Y[ IIR ­
LY, MON THLY, vIE[KLY , DA I LY , HOURLY, MI NUTE LY II SECO NDLY . 

CPOKU ( BY ... ) 

IIpe,n;~'IomeHHe BY olIpe,n;eJIReT, K Or',IJ;8 IfMeHHO a8,1J;8Hlle 6Y,lJ;eT BhllIO.1IHHTh­

CH. B rrpIfMepe, orrpe,lJ;eJIHH "'IaCToTY BhIlIOJIHeHllH, MhI YKa3aJIll, "'ITO 3a.n;a-
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Bile BhIIIOJIH,HeTCR emeAHeBHO (IR COo;;; DAI _ Y). Tenepb CJIe.n;yeT orpaHHQIlTb 

MHo:lKeCTBO ABell (a8A8HIIe ,ll;OJDKHO BhlIIOJIHHTbCH TOJIbRO B pa60Qrre ,lJ;HII), 

YK8a8s 8YDAY=MON, TU[, 1'.'[0 . THU, rRI. ,ll;aJIee Heo6xo,ll;I1MO IlOTpe6oS8Tb, liTO ' 

6b! 38,ll;8Hlle 38rrYCR8JIOCb B 7 lI8eos yTpa II B 3 lIaca .n;BH, YR838B BY­
HOUR~ 7, 15. Pa3pem eHbJ C~'Ie,ll;yIOm;I1e KJIIOt{eBbIe CJIOBa: BYMONTH , BYMONTHDAY, 
BYYEARDAY . 8YHOUR . BYMINUTE II BYSECONO (eM. ODHC8BHe B Ta6JI. 8.1). 

IIpe,a;IIOJIO.>KHM, '<ITO aB.n;8HHe c .rre.n;yeT a8rrYCK8Th em.e,n;HeSHO (SHe 3BSHCH­

MOCTII OT ,lI;HR He.n;e.nH) B 10 qaCOB yTpa , B 2 lIaca ,n;HH II B 8 lIaeos Beqepa. 

Tor,n;a n apaMeTp repea t _i nterval Mom.eT 6hlTb TaI'alM: 

FRrQ"' DflT I Y, flY IiOURoo1 0 , 14,?O 

"1fTO AeJIaTb, eCJI H 38A8HIie Heo6xo,ll;HMO BhIIIOJIH HTb 'lepe3 oeHb, a He Ka)K­

,!J;blil ,lI;eHb? IICilOJIb3yeM HOBoe KJIlOqeBOe CJIOBO - INTCRVA. : 

FREO=OAIlY, INTERVlI l =2 8YHOUR=10, 14, 20 

TIpe,!J;JIO)KeHHe I NTCRVA Lo:o2 I13MeHaeT qaCToTY B,!J;Boe no OTHOIIleHHIO K 3Ha -

1.JeHIIIO, Y K a3aHHoMY B Ilpe,!J;JIO)KeHHH rRW. B HailleM c JIyqae rR[Oo:oOAI L Y, 
Il03TOMY 3aAaHile 6Y,lI;eT BblilOJIHHTbCH Ka)KAble ,lI;Ba AHH. 

O TpIl:o;aTeJIbBble 3BatIeBHfl 03BatfalOT OTCtfeT OT K OB:o;a nepIlO,ll;a. HailpIl­

Mep, CJIe,ll;YIOIllan CTpOKa 3a,ll;aeT BTOPOil tI ac , Ba~mHaH C KOB:o;a ,lI;HH : 

FREO=OA1LY, 8Y HOUR"'- 2 

HeKOTopble OCHOBHble HHTepB8 .lIbHble KOM8H,lI;bl AJU1 napaMeTpa re peat _l n· 
t erval c06paHbl B Ta6JI. 8.1. 

Ta6.'lU4a 8.1. KJl1O'le6b,e C/106a BY OJUl Ka.rteHiJapH.bIX cmpOK 6 napaMempe 
repeat_ interval 

KJIIO~leBOe ('..11080 OnHcaHHe 

BYMOt~ I H 

BYMOtJTHDAY 

II.'lI:lHMpOBI:lHHe BbInOJIHeHMe 3HD;HHMa B onpe.ne'-'leHHbIe M eCR­

UbI. HanpHMep , D;JIR Taro 1.JTOObI 3ft,.'tI1HHe Bhl1.JMCJle HMa npoueH ­

TOB BbIITO,"IHaJIOCb TOJIbKO B M10He H .n;eKafipe, 3a.n;HeM: 

[lYMD NTII=JUN, DEC 

MOlliHO HCnOJIb30BHTb He TOJlbKO HR3BRHM5I, HO M HOMepa MeC5I­

ueB: 

BYMD NTH=6, 12 

'fOl.[Ha5I ,.'taT3 BHyTpM Mecaua, Kor,.'t3 3a,.'taHMe 6y,neT BhlnOJlHeHO, 

COBna,.'t3eT C ,n;HeM ero 3anYCKa, HanpHMep , eC]lH 3a,n;aHMe 3anyc­

Kl:leTCR 4 M1O]la, TO B ,n;eKH6pe M B M10He OHO fiYD;eT BbIITO."IHeHO 

4 t[J:IC,"Ia. E C,"IH Heo6xo,nMMO, tITo6bI 3a,.'tRHMe BhlIIO]lHSI]lOCb B ,1J;py­

rOll ,.'teHb, CJIe,1J;yeT HCIIOJIb30BHTb KJI1O'IeBOe C]lOBO BYMONTHDAY . 

YKMlhlBll eT, B KIlKOll HMeHHO D;eHb MeCSlU8 ,n;OJIlliHO BhlIIO.!JHSlTb­

ca 33,1J;HHHe , HarrpMMep, ,n;."I5I BhlrrOJlHeHHfI 3H,1J;aHHfI rrepBoro 

tJHC]la KHlli,n;oro MeCSlua B 3 ttaca ,n;HR YK83bIBHeM: 

FR[Q=MONTIIl Y IlYMONTIIDIIY=l ; IlY IIDJR=15 

ECJIM onYCTH Tb IIpe,n;,"I0llieHlle rlYIIOUR, a 3 ,.'t3HHe no YMO]ltI3HIUO 

6 Y,1J;eT BbIrrOJIHflTbC5I B rrOJIH01.Jb, 
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KmO'lleBOe CJIOBO OnHCaHHe 

BYYEAROAY 

BYIlOUH 

BYMHWE 

"YKIl,'1hlBlleT, B KIlKOM AeHh rOAIl AOJDKHO BhlJIOJIHSlThCSI 3aAaH1'Ie. 

H8JIp1'lMep, AJI5I BhlJIOJIHeH1'ISI all,n:aH1'Ifl B nflTHa,n:U8ThlH A eHh KIl­

m,n:oro rO.ll;a 31:l.ll;lleM: 

FRtQ o:o YEARLY: DYY EARDAY =1 5 

IIJII:IH1'IpoBI:IH1'Ie BhlnOJIHeHl'IR al:l;:J;I:IHl'IR B OnpeAeJIeHHhle '1I:1Chl. 

HanplIMep , AJISI Ka"'.ll;OAHeBHOrO BhlnOJIHeH1'ISI 3aAaH1'ISI B 3, 6 
1'19 '1aCOB yTpa aa;:J;aeM: 

FR I-Qo:o DAI I Y, BYI IOUR=:l 6 9 

PaCn1'lCaH1'Ie, OCHOBI:IHHOe Ha TaKoH RaJIeH.ll;apHOH cTpoKe, 6Y.ll;eT 

BhlrJISlAeTh CJIeAYIOt.q1'lM 06P830M: 

07/06/2005 03 CO 00 

o l /06/200~ 06 CO 00 
07/06/2005 09 CO 00 
07/07/2005 03 CO 00 
07/07/2005 06 CO 00 
07/07/2005 09 CO 00 

... H TaR AI:IJIee. 

MomHo H3MeH1'ITh npe.nhl,n:y t.qHH IIpHMep CJIe.nylOt.qHM 06pa30M: 

FREO=MHWTELY: BYHOUR=3, 6 , 9 

'I8cToT8 MINUTELY OaHI:I'I8eT, 'ITO a8AaHile 6Y;:J;eT BblnOJIHffTbCff 

RI:I:JK,n:ylO MHHyTy. B aTOM CJIy'l8e pI:ICnHC8Hlle 6Y;:J;eT TaKIIM: 

07/06/2005 03 CO 00 

07/06/200~ 03 C1 00 
07/06/2005 03 C2 00 
07/06/2005 03 C3 00 
07/06/2005 03 C4 00 
07/06/20C5 03 C5 00 

... 1'1 TaR ,n;a.:lee,n:o 03:59:00. IIocJIe,n;oB8 TeJlhHocTh 6y,n;eT nOBTO­

peHa B 6:00:00 Be'lepa 1'I6Y;:J;eT A;11'1TbCff,n:O 06:59:00 Be'lepa. 

IIJI8H1'IpoB8Hl'Ie BhlnO;lHeHl'ISI aa,n:aHl'I5I B onpe;:J;eJIeHHYlO M1'IHy­

Ty. ,I1;.'1fl BblnOJIHeH1'I5I aa,n;aHl'I5I K8:JK;:J;hle nOJI'IaC8 a8,n:aeM TI:IRyIO 

RIl.lleH;':\8pHylO CTpOKy: 

FREO=MINUTELY: BYMINUTE=30 

P8CnlIeaH1'Ie, OCHOBIlHHOfl H8 TIlRO:H KIlJIeH,n;apHO:H CTpOKe, 6y,n;eT 

BhlrJISlAeTh CJIe.nYIOt.ql'lM 06P830M: 

07/06/20C5 OC 30 00 

07/06/2005 01 30 00 

07/00/1'005 02 80 00 
... 1'1 TaR ,n;IlJIee. 

ECJI1'I B ,n:8HHOM CJIy'l8e Han1'lCI:ITh =-REQ=HQURLY BMee-ro MI NUTE LY, 
TO HHtJero He H3MeHHTCSI, TIlK }'i!K COCTIlBJIJlIOt.qIlJl ~IIlCIl He yKa-

3hlBaeTC5I. O;':\H8RO eCJIl'I 38A8Th T8RYlO CTpORy: 

FRrQ=DAT I Y, BY MHWTr =;1r, 
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KmO'lleBOe CJIOBO OnHcaHHe 

BYSECQUD 

oKpyr}leHHe 6y.n;eT BeCTHCh C TO'lHOCTbIO ,11;0 ,n;Hfl. IIoaToMY pac­

IIHCBHHe 6 y.o:eT CJ1e.n; YlOrn;HM: 

07/06/2005 00:30 00 
07/07/200500 :3000 
OJ /08/2005 00: 30 00 

O(/09/200~ 00:30 00 
... H TaR ,n;a)lee. 

3.n:eCb aa,n;aHHe BhlIIOJIH.He TCSI Ka)K.n:hlii AeRb B 00:30, TaR KaJ( 

B rrpe.n;Jlo:meHlm: ;:- r1:::o YKU3RHO CAllY . 

AmlJIOrH'IHO BYMItWTE H 5YHOJR , KJIlOTIeBOe C.'10BO BYSECOtJO c.;}y­
)£tHT ;:J;JUI n.1l8HHpOBllHHSI BhlIIOJIHPHIHI aUlJ;llHIUI B onpe.n:eJH~H­

HylO ceKyHll:Y. 

O TpHU8TeJIbHOe 3H8TIeBIte KaKora-TO KJIlOtIeBOrO CJI08a 03B aQaeT OTCtteT OT 

KOBUB ( 8 He OT a8TI8JIa) nepIfO,Zl;8 . HanpIfMep, CJIe.1l:YIOIIJ;8fl K8.7IeH.1l:apH8fl 

CTPOKB 

FRED=Y EARLY ; BYYEARDAY=- 1 

YR83hIBaeT H8 nepBbIH ,ll;eHh rO,D;a, H8t{IlH8H c ero K OBua. IIo3TOMY TaRoe 3a­

,lI;aHHe GY,il;eT BhII10JIH5IThC5I Ra:ac,il;hIH ro,il; 31 ,il;eRa6p5I. 

np.,Mepbl KaIleHAapHblx CTPOK 

,lJ;aBaHTe paCCMOTpHM e:rn;e HeCROJIhRO I1pHMepOB R flJIeH,lI;apHhlX CTpOR. 

IIpe,il;IIOJIom.HM, qTO Bce OHH H3HaqaJIhHO YRaa8Hhl ,lI;JI5I aa,ll;aHHH, aaIIYC­

KaeMhlX 5 HIOJLH 2005 rO,ll;a. IIoR 8m.eM, KaK a8,il;8BaTh KaJIeH,il;apHhle CTpO­

KH. HaqHHa5I C Ol1pe,il;eJIeHH5I 60JIhIIIHX HHTepBaJIOB. a aaTeM l1epeXO,il;5I 

K 60JIee MeJIKHM. 

FREO=YEARLY 

3a,il;aBO e)KerO,il;BOe BhlilOJIBeBHe. TaR qTO aa,ll;aBHe 6 Y,lI;eT pa60TaTh O,il;HB 

pa3 B ro,il; . HHRaRHe ,il;aThI H e YRa3aBhI , TaR TI TO no YMOJITJaHHIO aa,il;aHHe 

6Y,il;eT BhlnOJIHflThCfl 5 HIOJIfl Ra)K,lI;hlH ro,ll;. H aTIHHafl C 2006. 3TO aa,il;8-

HHe 6Y,il;eT BhlTIOJIH5IThCfl Ram.,lI;hlH ro,il; 5 HlOJI5I B nOJIHoqh. 

FREO - YEARLY; INTERVAL- 2 

llCilOJIhaOB aHo D pe,ll;JIO)K e a He INTERVAL, D03TOMY q,0pMHpyeTcfl pacDH­

caHHe ,lI;JIf.[ BhIDOJIae HHfl Be Ra)K,il;hlH ro,ll; , a Tlepea ro,ll; . ,UaHHoe aa,ll;8HHe 

6Y,il;eT BhIIIOJIHeHO 5 HIOJIH B 2007 ro,ll;y, 2009, 2011 H T.,lI;. 

FREO=YEARLY; BYMONTH= JAN 

H aJIHqHe npe,il;JIom.eHHH BYMONTH 03HaQaeT, "'ITO em.erO,ll;HOe BhlnOJIHeHHe 

a8,l1;aHHH He 6Y,ll;eT 110 YMOJIqaHHIO IIPHXO,il;HThCH a8 TeKy:rn;HH MeCHD; 

(HIOJIh). Ho Ta R RaK K OHKpeTHaH ,lI;aTa He YKaaaHa, ,lI;eHh Bce-TaKH 6Y,lI;eT 

BaHT 110 YMOJI"'IaHHIO - IIHToe QHCJIO. TaKHM 06paaOM, 3TO aa,ll;a HHe 6Y,il;eT 

BhII10JIHJIThCH e:IKerO,ll;HO 5 HHBapJI (OIIflTh-TaRH B TIOJIHOqh ). 
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rR EOoYEAR L Y; GYMONTHoJAN GYM ONTHDAYo2 

06p8THTe BBHM8HHe B8 ,n;onOJIHUTe.7IbHoe Dpe,n;JIOmeHHe BYMONTHDAY. OHO 

YK83hlB8eT H8 TO, qTO p8CDHcaHHe 6y,n;eT ,n;eiiCTBOB8Th ,n;.TUI BToporo ,n;Hfl 

MeCHu;a (a He ,n;JIH ,n;HH, npe,n;ycMoTpeHHoro no YMOJ[q8HHIO). aTO 38,n;aHHe 

6y,n;eT BhlDOJIBflTbCfl 2 flHBapfl 2006 ro,n;8, 2 flB Bapfl 2007 ro,n;8 H T.,n;. 

FREOoYEAR LY ; BYMOflTHoJAN; BYDAYoSUN 

3,n;ech BMeCTO ,n;aThl YKaaaH ,n;eHh He,lJ;eJlH BHyTpH ODpe,n;eJIeHHOrO MeCfl­

u;a. TaKoe aa,lJ;aHHe 6Y)1;eT BhlDOJIHHTbCH emerO)1;HO Kam)1;Oe BOCKpeceHbe 

.flHBap.fl. TIpHBe)1;eM HeCKOJIhKO )1;aT BhlnOJIHeHH.fl B q,opMaTe MM/ )1;)1; / rrrr: 

01/01/2006 
01/08/2006 
01/15/2006 
01/22/2006 
01/29/2006 
01/07/2007 

Bce aTO BocKpeCeHb.fl. 

rR [Q° YEAR LY; GYMO NTHoJ AN DYM ONTHDAYo2; GYDAYoSU N 

CKOM6HHHpyeM )1;B8 Dpe)1;hl)1;yUJ;HX IIpHMepa pacDucaHHfl. TIpe)1;.7IOme ­

HHe BYM OtHHDAY aa)1;aeT OIIpe)1;eJIeHHhlii )1;eHb Mec.m:J;8 ( BTOpoii), a IIpe)1;JIO ­

meHue BYDAY - OIIpe)1;eJIeHHhlH )1;eHh He)1;eJIH (BocKpeceHhe) . IIo3TOMY aa­

,I1;a HIIe 6Y,I1;eT BhIIIOJIH.flThC.fl K8)K,I1;oe EOCKpeCeHhe .flHEap.fl, eCJIII OHO Bhl­

na)1;eT Ha 2-e qHCJlO. PaCIIHcaHHe 6y.n;eT TaKHM: 

01/02/2011 
01/02/2022 
01/02/2028 
01/02/2033 

IIepBhlii paa 3a.n;aHHe 6y.n;eT BhlIIOJIHeHO 2 aHBapa 2011, TaK K8K 3TO 

BOCRpeceHbe. 

FREOoYEARLY; BYYEARDAYoRO 

3aIIpollieHo BhlnOJIHeHHe aa,lJ;aHUH KaJK,IJ;hlif 60-H ,lJ;eHh rO,lJ;a. PacIIHca­

HHe BhlrJIfl.n;HT cJIe)1;ylOIIJ;HM 06pa30M: 

03/01/2006 
03/01/2007 
02/29/2008 
03/01/2009 

06paTIITe BHHMaH He, qTO IIJIaHHpoBUJ;HK y qe.T[ BHCOKOCHOCTh 2008 ro­

,lJ;a: B HeM GO-if )1;eHh BhlIIa.n;aeT Ha 29 .flHBapH. B OCTaJIhHbIX CJIyqa.flX 

llleCTH,IJ;eCflThlM )1;HeM rO)1;8 HBJlfleTCH 1 M8pTa. 

FREO oYEARL Y; BYYEARDAYo60 ; BYMOllTHDA'(o1 

KOM6HHHPYfl YCJIOBHfl, MomHO DOJIyqHTh HHTepecyroUJ;He H8C pe3y~'Ib­

TaThl. IIycTb aa.n;aHHe BhlnOJIHfleTCfl B 60-ii )1;eHh rO)1;a H B nepBhlii )1;eHb 

MeCHu;a. IIoJIyqaeM TaRoe paCIIHcaHHe: 

03/01/2006 
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03/01/2007 
03/01/2009 
03/01/2010 

rnasa 8 . V1cnonb30BaHlIle nllaHlIlpoBUJ,V1 Ka 

ItaK BII,IJ;IlTe, 2008 ro,lJ; llCKJIlOqeH. B STOM r0il:Y 60-ii ,n;eHb BbIII8,n;aeT Ha 

29 fpeBpaJUI (TO eCTb He HB rrepBhIH ,n;eHh Mec,m:w), II03TOMY rOA He 

BKJIIQQaeTC.H B paCIlllC8HIIe. 

FREOoYEAR L Y; GYWEEKNOo2 

YK83hIBaeM, TITO aa,n;aHl-Ie ,n;OJUKBO BhIIIOJIHflThCfl K8.IK,IJ;bIH AeRh STOPOH 

He,n;eJIll rO,ll;a. PacIIHcaHue 6y,n;eT T8KHM: 

01/09/2006 
01/10/2006 
01/11/2006 
01/12/2006 
01/13/2006 
01/14/2006 
01/15/2006 
01/08/2007 

Bee ceMb ,il;Heii BTOPOH ae,ll;eJIli K8.m,ll;OrO rOAa npuCyTcTByroT 8 paCIIHca­

HIIH. 

FRED -DAILY ; BYHDUR- 3, 6, 9 

3TD aa,/WHHe BhlilOJIHHeTCH eme,n;HeBHO pOBHO B Tpll, rneCTh Ii ,I1;eB.HTb "'I a­

COB yTpa. 

07/06/2005 03:00:00 
07/06/2005 06:00:00 
07/06/2005 09:00:00 
07/07/2005 03:00:00 

11 TaK nanee 

FRED -DAILY ; I1HERVAL- 2; BYHDUR- 3 6,9 

K npe.n;hI,n;YIl\IlM YCJIOBllHM ,n;06aBJleHO rrpe,n;JIOmeHHe I NT ERVII L=2. 3TO 03-

Ha'<{aeT, '<{TO llHTepBaJI Mem,n;y ,n;BYMH rrOCJIe,n;OBaTeJIbHblMH BbIIIOJlHe ­

HHHMH ,n;OJImeH 6blTb B,n;Boe 60JIbIIIe HHTepB8J1f1, YK838HHOI'0 B rrpe,n;JIO ­

meHHil FREQ (TO eCTb B HaIIIeM CJIy'<{ae ,n;OJlmeH COCTaBJlHTb 2 ,n;HH). 

07/06/2005 03,00,00 
07/06/2005 06:00:00 
07/06/2005 09:00:00 
07/08/2005 03:00:00 

L1 TaK .1anee 

3a,n;aHHe BblIIOJlHHeTCH 6 HIOJIH , 3aTeM 8 I1IOJIH. 

fREOoDAILY ; GYHDURo3,6,9, GYMI NLT[oOO , 15,30,45 

3TO 3f1,n;8HIIe, K8K II IIpe,n;bl,n;yrn;ee, BhlIIOJlHHeTCH eme,n;HeBHo B 3, 6 H 9 '<{a­

COB ,n;HH, HO HaJlIl,<{I1e rrpe,n;~'10meHIIH BY~lI N U T E YK83bIBaeT Ha TO, '<{TO 3a­

,n;aHHe ,n;O:rDKHO BbIllOJlHHTbCH B YRa3aHHble MHHYTbl. TaR '<{TO pacrrIlca­

HHe 6y,n;eT BbII'JlH,n;eTb Taft: 
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07/06/2005 03:00:00 
07/06/200503:15:00 
07/06/2005 03:30:00 

L1 TaK il8 Il ee 

HYMepal..\l1S1 HeAenb 150-8601 
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ECJIIi HCIIOJIb30SaHO KJIlO"'IeSOe CJIOSO BYWEEK~jQ, TO IIJI8HHpOSIll;HK IIpHMe­

arreT ByMep8D;HlO He,ll;eJIh, 38qmKcHpOS8BBYlO 8 CT8H,ll;8pTe 180-8601 

II I1MeroIll;YlO pfl,ll; cIIeuH<lm"'IecKHx oc06eHHocTeH. BOT "'ITO 88M He06xo­

,ll;I1MO 3HaTb 0 HyMepflD;Hll Be,ll;eJIh COrJIflCaO 180-8601: 

• IIepsblM ,ll;HeM Be,ll;eJIll C"'IHTaeTCR He BOCRpeceHbe, a nOHe,ll;eJlbHIIR, 

TaR RaR I1MeBHO TaROll rropR,lI;OK rrpHH.HT SO MBorIlX KOMnaHH.HX 

II nporpaMMax. 

• He,ll;eJIH llMelOT HOMepa OT 1 ,ll;0 53. 

• IIeps8.H ae,ll;e.JIR HaTlllHfleTCR 8 rrepSblH noae,ll;eJIbHHK rO,ll;a. CJIe,ll;08a­

TeJIbao, aeCROJIbKO ,ll;aeH MoryT rrpe,ll;IIIeCTBOS8Th nepBOH He,ll;eJIe ro ­

,lI;a. HarrpliMep, eCJIII 8 2005 ro,ll;Y S8IIIa R8JIeH,ll;8paa.H CTPOK8 BblrJI.H­

,lI;HT RaR «FREQ"'YEAR LY I:WWEE KrlO"'1» , TO aTO pacnilcaHile Ha"'IaeT ,lI;ellCT­

sosaTb 2 .HHSap.H 2005, TaR RaR aTO II 6Y,ll;eT nepSblH nOHe,ll;eJIbHHK 

2005 rO,ll;a. 3TO 03Ha"'IaeT, "'ITO 1 HHsapH BllROr,ll;a He rrOHSllTCH BH 

B O,ll;BOM II3 paCIIHC8B HH. B03Mo)fCHO, ,lI;JIfl Bac aTO H He 8a)fCHO, H O 

CJIe,ll;yeT llMeTb aTO B BH,ll;Y . 

• AHfl~'IOrIl"'IHO nOCJIe,ll;Hflfl Be,ll;eJIfl rO,ll;fl MomeT aBX8BTbl8aTh ae Bce 

,lI;HH. l.{acTb rO,ll;8 MomeT OCTflTbCfl BHe rrOCJIe,ll;HeH Be,ll;eJIII: OHa 6Y,ll;eT 

BRJIlO"'IeHa B rrepBylO He,ll;eJIlO cJIe,ll;YlOIll;ero rO,ll;8. 

• IIocJIe,ll;HJUI He,ll;eJUI rO,ll;8 MomeT CO,ll;ep»WTb "'I aCTh CJIe,ll;ylOIll;ero rO,ll;a . 

P aCCMOTpHM Ka~'IeH,lI;apHYlO CTPORY « ::REQ: YEARLY, B'('I'iEEKUO:E2» . Ec.JIII 

OHa a8,ll;aeTCH S 2005 ro,ll;Y, TO 6Y,ll;eT COCTaBJIeHO TaRoe paCIIIIcaHIIe: 

12/ 26/2005 
12/2 (/2005 
12/28/2005 
12/29/2005 
12/3C/200S 
12/31/2005 
01/01/?006 
12/2:':/2006 

L1 TaK Aanee 

• 06p8THTe 8BIIM8BRe, "'ITO IIOCJIe,ll;B flfl Be,ll;eJ'Ifl rO,ll;8 BRJIlO"'I8eT B ce6fl 

1 flBsapfl2006 rO,ll;a, KOTopoeOTHOCHTCfi K 2006, a He 2005 ro,ll;Y. Xo­

TH He,ll;eJIH II C"'IIITaeTCH 52-ii He,ll;eJIeH 2005 rO,ll;a, QJaKTII"'IeCRil pac­

IIIIcaHile a8XO,ll;IlT B 2006 ro,ll;. ECJIIi Ilpll COCT88JIeHIIll paCIIRcaHIIH 

Bbl He 6Y,ll;eTe YQIlTblB8Tb TaKYlO BoaMomHOCTb, TO peaYJIbT aT MomeT 

OK838TbCfi ,ll;aJIeKilM OT O)fCll,ll;8eMoro. 
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KalleHAapHble CTPOK" All" AaT B 6YAY14eM 

Ka~'1eH)J;apHhle CTpOKH TaR IIOXO*II all 06hIQHhlH 8HI'JIIIllCKIIH R3hlR, '£lTD 

IHlC8Tb IIX He COCTaSJUleT TPYA8. O,lW8IW MomBO CJIYTIallHO '£lTD-TO rrepeny­

TUTh, II 8 peayJIhT8Te paCII IiCUHIie OKa*eTCH He TaKIIM, KaK npe,ll;nOJIara­

JIOCb. TIpoo;e,ll;ypa [VI'I _UIIT[ _CALCNDflR_STRI NG II8KeT8 DG ~lS_SCH[D l., L [R 8aaJIII -

3IIpyeT KaJIeH,lI;apHble CTPOKH If q,0pMHpyeT TeCTOBoe pacIIllcaHlle, KOTopoe 

MO)KB O Tm;aTeJIbBO H3yQHTb II yfie,ll;HTbCfl B TOM, '4TO 3a.n;8BHe 6YAeT SblnOJI ­

HflT bCfl TaR , Kal{ IIpeAnO~'IaraJ.[OCb. 

TIpoo;e.a;ypa npllHHMaeT qeThlpe rrapaMeTpa: 

ca l endnr_string 

06pafiaThlsaeM8n K8JIeH)l;UpB8n cTpoKa. 

star t _date 

,lJ;aTu (8 BH,ll;e 3HaqeHH5I THIIa TI M[STAMP ), C KOTOpOH CJIeil:yeT Ha-qaTb. 

r et u r rl_d 2.te_2 ft e r 

ECJIII B eo6xo,n;I1MO YKa3blBaTb ,n;aTbl II MOMeBTbl BpeMeHII, cTojJ~I1e DO­

C.lIe KaKoH- To oIIpe,n;e.lIeHBOH ,n;aTbI, T O HCIIOJIb3YHTe 3TOT napaMeTp ,n;.lIfl 

H 8 TIaJI8 IIOC.7Ie,n;OB8TeJIbBOCTH DJI8HHpyeMblx D OCJIe ,n; 8 H Borr ,n;aTbl,n;8T . 

next_ run _date 

3TO BblXO.n;HOH n apaMeTp. TIpon;e.n;ypa 3anIICblBaeT B Hero .n;aTy II BpeMH, 

Kor.n;a nJIaHllpOBIIJ;IlK 6y.n;eT BbIIIO.lIHHTb .n;aHaYID KaJ'Iea.n;apayID CTpOKy. 

,1J;aBaHTe paCCMOTpilM IIpHMep nCilOJIb30BaHilfl STOH DpOn;e,n;ypbI ,n;JIiI DOJIY­

tJeHH iI pacmIcaB HiI Bbl IIO.lIHe B HH 3a,n;aHHfl ,n;JIfl KaJIe H,n;apHOH CTpoKH 

~ FREQ=MONTHL Y: ItHERVA L=2 ». 

/. Fi le on web cal_eva l . sql -/ 
DEC LARE 

2 
J 

I_start_date 
l _next _cate 

TIMESTAM P, 
TTM [ STAMP , 

4 l _ retlni_da t e TTM FSTAMP, 
5 Il [ GTN 
5 I start da te Tn UNC (SYSTIMESTAMP) 
7 l_ retu ~n _da te:= l_sta r t_date 
e , 

10 

FOR ct - TN 1 

LOOP 
10 

11 dbms_schedu l e r eV;J lu ate_c ale rca r _s t ring . FR EQ=Mo rHHLY : HITERVAL =2 . 
12 
13 
14 
15 
15 OBMS_OJTPUT. put_ line ( Nex t Rln cn: 

l _sta r t _cote , 
I re t urn da t e 
I nex t da te 

) : 

17 I I TO_CHAR O _next _da t e rlm/dO/vvVY r h24 mi:ss') 
18 ) 
19 1 retu rn da t e = 1 ne)(t da te ; 
20 END LOOP; 
21 I:: NO; 
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Pe3YJIbTaT 6y,n:eT TaKHM: 

Next Hl n on : 09/C6/200!': 00:00 OC 
~jext Rl n on: 11/C5/2005 DO :OO:OC 
Next Rl n on: 01/C5/2006 OO:OO:OC 
Nexl Rl n on : 03/C5/200600 :00.0C 
Next Hl n on : 08/C5/200600:00:0C 
Next Hln on: 07/C6/2006 00:00 OC 
~jext Rl n on: 09/C5/2006DO:OO:OC 
Next Rl n on: 11/C5/2006 OO:OO:OC 
Nex t Rl n on: 01/C5/2007 OO :OO.OC 
Next Hl n on : 03/C5/2001 OO:OO:OC 
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IIpocMoTpes TO"<lHble ,lJ;aThl II MOMeBThl BpeMeHll 6y,n:yr::o;HX ShlrrOJIHeHllH 3a ­

,n:aBll.fl. Bhl CMOJKeTe npoBepHTb. cOBn a,o:aIDT JIll OBll C OJKH,o:aeMhlMH. 

VlMeHOBaHHble paCnl1CaHI1!1 

KaJIea ,n:apBhle CTPORH O"<leab n OJIe3Bhl n pH COCT8SJIeBHll paCTIllCaHHfl Bhl ­

D OJIBeBHn S8IlIHX 3a,n:8BHiL Ho IIpe,n:D OJIOJKHM. "<ITO cyr::o;eCT syeT B eCROJIbRO 

3a,n:a B HH, SblDOJIB nIDr::o;Hxcn o,n:B OBpeMeBB O (B a IIpHMep, c60p CT8TIfCTIfRH 

OIITHMII3aTopa ,n:JI$I BeCROJIbRHX T86.rmn;). IIpIIBe,n:eM QlP8rMeBT npe,n:CT8B ­

JIeHHR CJIOB8PR ,n:aHHhlX, oTo6pmKaIDr::o;HH pacnHeaHHe ,n:JIR TaRHX 3a,n:8HHH : 

SOL> SELECT job_name , repeat_interval 
2 FROM dba_scheduler_j ObS ; 

JOB NAM t 

TABSTAT _Accoutns 
TII[lSTIIT SAVT NGS 
TABSTAT_CH :CKI NG 

VI l aK I-lallee 

Htl' t AI_1N lt HVA L 

FfEQ=DAIL Y: 5YHOJR=3 
FR E:Q"' DIIIl Y; [iYIIOJR"' 3 
FR:Q=DAIl Y; 5YHOJR=3 

EaR BH,lJ;I1Te, Bee 3a,lJ;aHHR HMeIDT O,n:Hy H TYiKe RaJIeH,n:apHYID CTpORy -

«rRCO=DAI LY: GYHOLR=3 », ROTopaH 03Ha"<laeT eJKe,n:HeBHoe BhlrrOJIBeHHe 3a,lJ;a­

H HH B 3 "<IaC8 ,lJ;H .fl. ECJIll Tenepb HYJKH O 6Y,lJ;eT H3MeHIITb BpeM.fl C 3 "<IaCOB 

a 8 4 - "<ITO Bhl 6y,n:eTe ,n:eJI8Tb? 

IIpH,n:eTcfl O"<leHb 8RRYP8THO npoHTIIcb no BceM R8JIeH,n:8pHhlM CTpoR8M 

H I13MeHHTb R8JK,n:YID H3 HHX. "lleM 60JIbille 3a,n:aHHH, "<IeM 6o.r[bIIIe pa60Thl 

npH,lJ;eTea rrpo,n:e.rlaTb; 3TO 6y,n;eT seebMa YTOMIITeJIbHO, H R TOMy me B03-

MomHhl OIIIII6R II. 3TO 06r::o;llH He,n;OCTaTOR JIID60ro meCTRoro Ko,n;HpOBaHHR 

SHyTpil rrpHJIOmeHllH . 

II~'I8 aHpoBW;llR TI03BO.lmeT If36eJK8Tb meCTRor o RO,n;HPOS8H Hfl 38 C"<IeT C03 -

,n;8a H$I U Jlten06a1UW20 p8CIIHea HHfl, B8 ROTopoe CMo r Y T CCblJI8TbCn Bce 38-

,n;8B If$I. IIpH HCDOJIb30B8BHH HMeB OB 8 H B oro p8cnHCaHHJl B eT He06xo,n;HMO­

CTH B $ISHOM YK83aHHH R8JleH,n:8pHOH CTPORH: no,n;,n;epmRa paCIIIfcaHIf$I 

3Ha"<lHTeJIbHO yrrpow;aeTca. )laBaHTe rrocMOTpHM, RaR 3TO pa60TaeT. 

llCrrOJIb3YR npon;e,n;ypy CREATE_SCHEDULE, C03,lJ;aeM pacnHcaBHe c I1MeHeM opt _ 
st et_call_scheu. ROTopoe 3a,lJ;aeT npIlBe,lJ;eBHYID paHee KaJIeH,lJ;apBYKl CTPOKY 
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BEG 1 N 1 

2 
J , 

DBMS SCHED ULER create_scheCul e 

5 
5 
7 
8 [ NO; 

(sc redu le rarle 
s t Grt_do t e 
repea t interval 
comments 

) ; 

co ) 'op t stat cell scr.ed" , 
=> SYSTIMESTAMP, 
=> "FREQ=OJ\ILY, BYHOJR=3" 
= ) . kun da ily at 3 AM 

Terrepb IIOCMOTPIIM Ha CTpOKH no.n;po6HO. 

CTPOK3 OnllcaHHe 

:~ HMSI p..'lCmr C8HHH. 

4 BpeMa HiJtWJlH .n;ei1eTBI1:$1 HMelfOlHlHHoro paCIIItC811H.lI. B <lTOM npuM epe 

paCIIHC8HHe tl:O.'DKHO H81.J:HH3Tb il:eHCTBOB3Th B TeKYIIJ;HH M OMeHT. BpeMH 
,n;OJDKHO aa,n;aBaThCH KaK 3H81.!eHHe nma TIMES -lAMP , nO:;JToM Y HCnO)lb30Ba­

HO 3H81.J:eHHe SYSTIMESTAMP BMeCTO SYSDATE. 

5 KaJ1eHll:tl.pH8J1 CTPOKIl, orrpep;e;l5IlOw;aJl paCIIHC8HHe. 

6 KOMMeHTllpHH, OIIHCblB81Ol!l;He paCIIHCHHHe. 

IIacJIe Toro RaR paCIIHC8Hwe C03,l1;8HO, cu;eHapHH coa,n;aHIUI aa.n;aHITH MomeT 

Ha Hero CChlJIaThca IIO HMeHH. ,IJ;aBaiiTe Y.lJ;aJIHM Y)Ke C03,ll;aHHhle 3a,lWHHH 

H RaqHeM aaROBO: 

BEGIN 
DllMS_SCIl [[)ULEH" d r op_J ob ( J c b_name = ) tabs tat_ savi n(]s " ) , 

EN D: 

Y,n;aJIfleM Bce 3a,n;a H Hfl H IIepeC03,11;aeM HX C HCIIOJIh30BaHHeM HMeHOBaB HO­

I'O pacnHcaBHn. BOT npHMep ,1I;.7Ifl 3a,1l;8HHfl TABSTAT _SAVINGS. 

, BEGlN 
2 D8MS_SCHED ULER crea l e_ j cb ( j ob_name =) " l abs l a l _sav ings " 

J 
1 

7 
8 
9. END; 

j ob_t ype 
iob_action 
schedule_name 
enG bl ed 
cO~lments 

= ) s t o red _p iocedu re" 
=) "collect_stats3hecking" 
=> 'opt_stat_col l_sched" , 
=> TRUE 
=> "Collect Optimizer Stats " 

1\:0,11; n p8KT wlecK H If,1l;eHT If<{eH K O,1l;Y n pe,n;hl,1l;yrueI'O QJP8I'Me B T 8 C03,11; 8HIffl 

3a,n;a B HH. OTJIH<{He HMeeTCH B CTpOKe 5, I',n;e IIOHBJIHeTCH HOBhlll napaMeTp: 

schedule_nalre , B K OTOPOM MomB O CChlJI8T hCn a a TOJIh KO liTO C03,n;aHRoe pac ­

D IfcaB Ife. 

,IJ;JIfl TOI'O <{TOGhl rrpOBepIITh corrOCT8BJIeBHOe a a ,n;BBIIIO paCIIIfcaBHe. MO)KHO 

(KaK II paHhIIIe) 06paTHThca K npe,1l;CTaSJIeHHIO CJIOSapH ,n;BBHhlX DBA_SCH ED­
ULER_JOBS. IIpe,1l;IIOJIO)KIIM. <{TO aa,n;8HIIe TABSTAT_SAVINGS coa,n;aHo aBBOBO 

C HCIIOJIh30B8HHeM IIMeROS8HHOI'O P8CIIIIc8HIIa. ,n;S8 ,1I;PYI'HX 3a,n;aHIIH sce 

eIUe COIIOCTaSJIeHhl KaJIeH,ll;apHhIM CTpOKaM. 
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SO l > SELECT j ob_name, repeat _interval, schedule_name , schedule_owner, 
schedule_type 

SCH EDU LE 

401 

JOIl_NAMI:: HI::I' ::.AI_1N I I::HVAL SCIl I::OUU:_NAMl: O~N l:: k SC HI:: OJL I:: IYI' I:: 

Tt,11STAT _ACCOU NTS 
TABSTAT_SAVINGS 

TA5STAT_CH=CKING 

FH[O=DAI LY ; I1YIIOUR=] 

OPT_STAT_COLL_SCHED ARUP 
Ffl EO=DAI L Y; BYHOUfl=3 

CA LENDAR 
NAMED 

CA L=N DAfl 

KaR BH,ll;HTe, cToJI6eu SCHEDU LE_ TYPE oT06p8.iKaeT 3EatfeHHe NAMED ,ll;JIfl 3a,ll;8-

EHfl, ROTOPOMY 6bIJIO COITOCT3BJIeHO HMeHOB3HHoe pacrrHc8HHe • .uJIfl oc­

T8JIbHbIX 38,ll;3HHH (rrpO,ll;OJIm8IOIUHX HCrrOJIb30B3Th K8JIeH,ll;3pHbIe CTpOKH) 

B 3TOM cToJI6ue BbIBO,ll;HTCJI 3H8tfeHIIe CALENDAR. CToJI6eu SCHEDULE_NAME co ­

,ll;epmHT HMJI p8crrHcaHHfl, COD OCT8B.7I eHHoro 38,ll;8 E HIO. KpoMe Toro, DpH 

CODOCT8BJIeHHH 33,ll;3HHIO HMeHOB8HHoro P8CDHC8BHfl cToJI6eu REPEAT_IN ­
TERVA L ,ll;.7Ifl TaKoro 38,ll;aHHfl YCT8H3BJIHBaeTCfl B 3HatfeHHe NULL. 

BIlaAeIlell paCnllICaHVlR 

EIUe O,ll;HH B8mHbIll cToJI6err; npe,ll;CT8BJIeHRJI D 8A_SC H ED~ L ER_J 0 8 S - 3TO 

SCHEDU LE_ovmER. B H8IIIeM rrpHMepe OH CO,ll;epmHT 3H8tfeHHe ARur , HMJI nOJIb-

30BaTeJIfl, KOTOPbIll C03,ll;3JI paCITHC3HHe. H3JIWme :3Toro cToJI6rr;a oTp3maeT 

B3mHbIH rp3KT: paCDHcaHHe He 06fl33TeJIbHO ,ll;OJImHO 6bITb C03,ll;3HO DOJIh30 -

B3Te~'IeM , QJaRTHtfeCRH 3flnYCKalOIUHM 3fl,ll;3HHe, OHO MomeT 6bITh orrpe,ll;eJIe ­

HO ,ll;pyrIlM nOJIh30BaTeJIeM. O,1l; H aRO I1MeHTe B BII,1l;y , tfTO IIOJIh30BaTe~'Ih, 

C03,ll;3IOIUIIH p3cnIlcaHHe, ,ll;OJI.iKeH HMeTh CHcTeMHylO IIpHBHJIerIlIO CREATE 
,lOB . P3CDHc3HHe C03,ll;aeTCfl Cpe,ll;CTB3MH naKeTa DBMS_SCH EDULER, nOSToMY 

nOJIh30BaTeJlh TflK.iKe ,ll;OJImeH 06JIa,1l;8Th npIIBIIJIerHeH EXECUTE H3 n3KeT. 

IIpe,ll;nOJIOmIIM, tfTO J[ C03,ll;alO CneUII3JIhHOrO nOJIb30SaTeJIJ[ SCHED_~lI\N I\G CR 

,1l;JIfl ynpaSJIeHilfl BceMil pacIIHc3HHflMH 6a3hl ,1l;aHHbIX. TaKoH IIO,ll;XO,ll; yn ­

pOIUaeT yupaBJIeHile P3CIIHC3HHflMH H n03BOJIfleT KOHTpOJIIIpOSaTh HX H3 

O,ll;HOIl TOtfKH. KaK yme rOBOpHJIOCh, rrO~'Ih30BaTeJIIO ,ll;OJI.iKBbI 6bITh BbI,ll;aBbI 

npHBHnerHH CR EATE JOB , EXECUTE 01< DBMS_S CHEDU LER. 

Ko,ll; C03,ll;aBIIH 38,ll;8BHJI Teneph 6Y,ll;eT BbIrJIH,ll;eTb cJIe,!l;yIOIUIIM 06pa30M: 

1 Rr GIN 

2 DMS_SC HEDJ LER c reote_j oD 
3 (j cD name => "taDstat savinGS , 
4 JCD_t ype => "stO t"ec _p rocedl re " 
J JCD_oc t ion => "COllect_stat s_chec ki r g 
6 schedule_name => 'SCHED_HANAGER" opt_stat _coll_sched' , 

enabl ec => IRJ : , 

8 cC rlmenls => "Collec l SAVI NGS Sl ats" , 
1CJ* [ NO; 

06paTHTe BHIIMaBHe Ba H3MeBeHHe CTpOKil 6 . Teneph napaMeTp sched u­
l e_name CO,!l;epaCIIT 3HatfeHile SCHCD_MANAG ER " opt_s t at _coll_sched, YRa3bIB8-

IOIUee Ha BJI8,!1;eJIhU8 pacIIHc8BHfl . B rrpe,!l;hl,!l;YIUIIX npHMepax MbI Be BEJIIO-
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q3JIli B a3388HRe pacIIllc8HIUI rrpecpHKc (eCJHI rrpeqnHcc He yK8a8H, TO no 

YMOJI'tJaHHIO C'IRTaeTC.H , "<ITO paCIIHC8HHe IIpI2lH3,lVle:JKHT IIOJIb30B8TeJIIO, 

C03,!l;81OIIJ;eMya8,ll;8SHe) . 

IIoc,,1e Toro KI:lK plIcnllCHHHe CQ,UUlHO lfeROTopblM nOJIb:JOBI:lTeJleM, 

IICnOJIb30B3Tb era Mo*eT npOU380Jtb1fbLU .il:pyroii nOJIb 30B8Te}[h. He 
CYlIl;eCTBYeT cpe.n;CTB ,neT8;'IhHoro KOHTPOJISI .n;OCTyIIa. KOTophle o6ec­

ne'IHBH ,1H 6bJ ynpHIlJIeHHe ,ll;OL'TynoM K onpe,il;eJleHHOMY PHCllHCI:l ­

HHID. IIoMHllTe 06 aTOM npH C03,':18HHH paCrnrCaHHH:. 

YnpaBIleHllle IIIMeHOBaHHblMIil npOrpaMMaMIil 

Mbl H3YQlIJIH ,ll;Ba OCHOBBbIX ROMnOaeHTa DJI8BlIpOBII\HKa: 38,ll;8HlIe Ii pac­

ITliCaHIIe. TpeTbHM 6a30BbIM 3JIeMeHTOM flBJI5JeTCfl npozpa..At.Ata: TOT KO,lJ;, KO­

TOPhIH 6Y.D:eT BbHIOJIBflTbCfllIO paCDJ:ICaHlUO. Bhl Yllie HaY'UlmfCb BbI3blB8Tb 

npOrp8MMhI pa3HhIX THUOS, Tenepb MOmBO nonpo60B8Th (n 3TO BnOJIHe on ­

P8B,;:l;8BHO) nOMeCTHTh sce nJI8BIIpyeMhle npOueCChI (B xpaHIIMhlX npoue,l1;y­

pax, aHOHHMBhIX 6JIOIWX PL/ SQL mIll I1cnOJIHaeMhIX <lJallJIax) no,n; KOB­

TpOJIh nJI8HIIpOBm;HR,a . O,n;HaKo TyT B03HHKaeT o,n;Ha CJIOmHOCTh. B COOTBeT­

CTBHH C npe,n;JIOmeHHhIM paHee onIlcaHHeM CHBTaRCHQeCROll KOHCTPYKUHII 

BaM He06xo,n;I1MO nepe,n;aTh nOJIBhlH nyTh K I1cnOJIBaeMoMY <paHJIY (HJIII 

K PL/ SQL-6JlOKY HJIII xpaBilMOH npou e,n;ype) a napaMeTp j O:U:ictj on npo:o;e­

,1l;yphI CREATE_JOB. ECJIH STOT nyTh ,1l;JIHHHhlH: (a HMeHHO TaR 3aQaCTYlO II 6hI­

aaeT), TO BBO,1l;I1Th ero nOJIHOCThlO He CJIIIIIIKOM y,lJ;06HO. A eCJIII, R TOMY me, 

npIlXO,lJ;HTCH aaOJJ;I1Th ero HeO,!l;BOKpaTBO, TO yaeJIHqHBaeTCn aepoaTHOCTh 

OIIIH60K npR Bhl30Be nJIaBilpOBID;HKa. 

I{: C'I8CTblO. DB MS_SCHEDULER n03BOJIfleT onpe,lJ;eJIflTh UAte1l06a1illf,1e nporpaM­

MhI, TITO 3Ba'rJIITeJIbBO ynpom;aeT CChlJIKy Ba BhlnOJIBfleMYIO nporpaMMy. 

llMeBoBaBBaa nporp8MMa, no CyTH, - CRBOBHM KO,l1;a , KOTOPhIH qJaKTII'Ie­

CKII BhlnOJIBReTCR. BMecTo Toro 'ITo6hl BbI3hlBaTb pea.ThBhIll cerMeHT KO­

,n;a, BhI CChlJIaeTeCh Ha nporpaMMy no HMeHIL T enepb , eCJIH R,orAa-HII6YAh 

HymHo 6Y,lJ;eT H3MeHIITb 3a,o:aHHe TaR. qTo6hI OBO 3anYCKaJIO APyrylO npo­

rpaMMy. BaM He npH,o:eTcn n3MeHRTb onpe,o:eJIeHHe 3a,!l;aBHH . He06xo,n;HMO 

38MeH11Tb RCnOJIHfleMhIll MO,ll;YJJb BHyTpn nporpaMMhl. 11 3a,ll;aBlIe 6y,[(eT pa-

6oT8Tb. K8K B8,iJ;O. 

C03AaHl'le nporpaMMbl 

B CJIe,iJ;YIOm;eM npllMepe nCUOJIh3yeM npoae,iJ;ypy CREATEJ ROGRAM II8KeT8 

DB MS_SCHEDULER ,I1;JIfl IlOJIy'leHHfl nepHo,n;H"<!ecKil BhI3hlBaeMoH HCnOJIHfleMOH 

nporpaMMhl C I1MeHeM KICK_RMAN_INC. 

fiEGIN 
08MS_SCHtDULE H"crea t e_ proQ ra~ 

(proGram_name = ) K.LCK HMAN_1NC " 

prOGram type => "rX"'CUTAfl l r " 
p ro~ ram_action => "/uO l/app/o rGcle/ac1nin/ tool s/kiC\(_ man_inc" sh " 
enabled =;> IHLlE, 
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COnY'1€n ts => ra ke RMM lr c Bac.<u p' 
) 

[tw ; 

TIoCJIe c03,n;aHIul THROH rrporpaMMbI B C03,n;HHHOM pHHee 3a,n;aHilil HH I1HRpe­

MeHTaJIbHOe pe3epBHoe KOIIIIpoBaHile RMAN He rrpIl,n;eTCfl YRa3bIBaTb rrOJI­
HbIH rryTb nporpaMMbI II TIIrr 3a,n;aHilH . H OBoe orrpe,n;eJleHile 6y,n;eT TaRIIM : 

DEGI N 
OBMS_SCH EDULER. c r eate_J ab ( J cbJ ame 

rtw; 

prog r arn_narne 
schedu l e_name 
ccmmenLs 
enab l ec 

) ; 

"'> RMAN_I NC 
=> ' KICK_RMAN I NC' 
=> ' !::V::HY_DAY , 
=> ' nMAN Inc Ba ckLp' 

=> TRJ = 

EaR BII,n;I1Te, YK8:laHbI TOJIbKO I1Mfl paCIIHCftHilfl H llMfl IIporpaMMbI. TIpo­

rpftMMa (H nOJIHbIH rrYTb R HeH) yme orrpe,n;eJleHa RaK llCn OJIHHeMbIH QJaHJI, 

nO:;lTOMY He CJIe,n;yeT YIW3bIBaTb, R RaKOMY Tllrry IIporpaMM OHa OTHOCllTCH 

(PL / SQL -6JIOK, xpaHllMafl n pon;e,n;ypa llJIII llCrrOJIHfleMbIH QJaHJI). CooTBeT­

CTBeHHO, rrapaMeTp pray r arn_ t ype llCKJIIOqeH 113 orrllcaHllH 3a,n;8HIIfl . BOJIee 

Toro, IIOCJle Toro RaK nporp8MM8 onpe,n;eJIeaa, ee TaKJKe MOJKHO I1CnOJIb30-

BaTb B ,n;pyroM 38,n;8allll 6e3 aeo6xo,n;HMOCTll 3a,n;aHllfl K8KHX 6bI TO Bll 6bIJlO 
,n;eTaJIeH. MOJKHO Boo6ru,e nOJIHOCTbIO 3aMeHIITb nporpaMMy (HanpllMep, 

c,n;eJlaTb 6JlOKOM PL/SQL I1JIll xpaHHMon: rrpon;e,n;ypon: BMeCTO I1CIIOJIHfleMO­

ro cpan:Jl8 onepan;HOBHOn: CHCTeMbI): BHKaKlle ll3MeHeHllfl B Ko,n;e c03,n;aBllfl 

3a,n;aBHfl Be nOTpe6YIOTCfl. 

3anYCK npOrpaMM APyrl1x nOnb30BaTeneiil 
TIPll o6cyac,n;eHilil pacrrllcaHIIH yace yrroMilHaJIOCb, qTO IIporpaMMbI MoryT 

npllHa,n;JleJKaTb nOJIb30BaTeJlflM, OTJIIIqHbIM OT HX C03,n;aTeJIen: .1 TIo YMOJI ­

q8BHIO rrpe,n;nOJIaraeTCSI, liTO on pe,n;e.1ISleM8fl B npoue,n;ype CREATE_JOB npo­

rp8MMa npllBa,n;~'IemHT no.'Ib30B8TeJIIO, C03,n;8IOIUeMY 3a,n;aBlle. O,n;a8Ko npll 

meJIaHllH Momao HCnOJIb30BaTb nporpaMMy, npllaa,n;JIemamyIO ,n;pyroMy 
nOJIb30BaTeJIIO . IIpe,n;noJIo)KllM, H8npHMep, qTO nOJIb30B8Te.'Ib I NTER EST_AD­
MI N BJI8,n;eeT nporp8MMoH aaq HCJIeHllfl IIpOn;eHToB : 

SQL> CREATE USER i nte rest_admin IDENTIFIED BY interest_adm i n; 
User c ' eated 

SQL> GRANT CREATE SESSION, CREATE JOB, CREATE PROCEDURE to i nterest_admin; 
Gran t succeedec. 

SQL> CONN int erest_admin/interest_admin 
CcnnecLed . 

AllTOp HMeeT B BHAY' 'ITO C03,n;UTb XpUHMMylO npoueAYPY Mo:m:eT OAHH nO.;lb30-
BftTeJIb, lIMeHoBflHHYIO nporpftMMY HfI ee OCHOBe - ,n;pyroM, fI aa.o:aHHe Htl oeHOBe 

,nOM nporpaMMbI - TPeTHH. Tho H lI:eMOHcTpHpyeTcH B HH:m:eCJlell:YlOw;eM npH­
Mepe. - llpu.MP'l.llaY'l.pdJ. 
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SOL> CREATE PROCEDURE ca lc_int 
2 AS 
3 BEGIN 
-1 NU LL; 
J END; 

5 / 

Procedlre created. 

HCnOJIb3yeM STY rrpOlJ;eAYPY 8 HMeHoBaHHoil rrporpaMMe CA L_I NTERCST OT 
HMeBil ITOJIh30BaTeJIfl I NTEREST_ADMI N: 

6EGI N 
UbMS set! I:: lJUL t H. c rea t e_p rog ra To (p rog ram_narrl8 

prog ram_ t ype 
program acticn 
enabled 
comTlent s 

), 

END: 

0> 
0> 
0> 
0> 
0> 

CALC I N I t HI::S I , -

STORrD PROCIDJRf ' -

ca l c in t O 
!"RUE 

Ca l culate Inte rest " 

IIacJIe Toro R81{ nporpaMM8 C031l8H8, C03)J;aeM paCIIIIc8BHe EVERY_DAY, npH­

H8llJIemam;ee IIO)lb30B8TeJIIO SCHED_MANAGER. 

SOL> CONN sched_manage r/sched_manager 
Ccnnected. 
SOl> BEGIN 

2 DBMS_SCHEDULER. create_schedule (schedule_name =) 'every_day', 
3 start_date => SYSTIHESTAHP, 

repeat_interval =) ' FREO=OAILY; BYHOUR=3', 

7 ENO; 
8 / 

comments 
) ; 

PL/SQL procedwe successfully CC rlpleted. 

=> ' Schedule Run for Int Calc ' 

IIpe.iK,il;e ... eM IIOJIb30B8TeJIb ACC_MAflACER CMO.iKeT HCIIOJIb30B8Tb STy npo­

rpaMMY, eMy ,il;OJI.iKHhI 6hITb npe,il;OCT8BJIeHhI rrpHBHJIerHil EXECUTE Ha npo­

rpaMMy H~'1I1 CilCTeMH8.a rrpIlBIIJIeI'I1.a EXECUTE IINY PROGRAM. 

SOL> CONN interesCadmin/interesCadmin 

Ccnnected . 

SOL> GRANT EXECUTE ON calc_int erest TO acc_manager; 
Gran t succeedec. 

Terrepb C03,il;8,il;HM 38,il;8HHe OT HMeHH nOJIb30B8TeJIfl ACC_MANAGER . 

5EGI N 
UtlMS_SCH I::DUL EH.c rea t e_J Ob (JcD_name 

pr og r a'n_name 
schedu le_r a1le 
c01lr'len ts 
enabled 

=> Calcu l a t e_Ua i ly_ln t e , est 
=> ' nnERESTj1..DM IN CALC_INEREST' 
=> 'SCHED_MMlAGE R EV::: f1 Y_DAY' 
=> 'Daily Interest Co lcu l a t ion' 
=> rAJI:: 
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) : 
t tw : 

Coa,n;aeTCH aa,ll;BHIle Calcul ate_Dej 1 y _ I nteres t, KOTopoe BhIrrOJIHHeT rrporpaM­

My, Ha KOTOpyIO CChIJIaeTca IIMeHOBaHHaa npOrpaMMB CII Le_INTEREST, npll­

Ha,n;JIeiKaru;aH rrOJIhaOSaTeJIIO INT[R [ST _IIDMIN, npHLIeM ShIrrOJIHHeT ee no 

HMeBosaHBOMY p8cnllcaHHKl [VeRY _ DAY, npHH8,n;JIe.JKar::qeMY nOJIhaOS8TeJIIO 

SC HED_ADMI N. HHLIero ce6eJ 

B03MO:HtHOCTh BhlnO.llHeHIHI lIMeHOBIiHHhIX npOI'pllMM peI'y:llIpyeT­

CSI npHBIL'leI'lIen EX: CU I E. ;a.llSl ROHTPO.llSl CChl.llOR H1'I HMeHOBtlHH.hle 

pacnHC8HHfl, npHH8,iJ;.'leaUIID;He APYI'lIM no.;u,aOBflTe.llSIM, rrplfllH.lle ­

rHii H e cyrn;eCTBYeT. 

HCnOJIb30BaBHe HMeBOB8HBhIX npOrpaMM MOmeT aH8QRTeJIbBO CBH3HTb 

a,lJ;MHHIICTpaTIIBHhIe aaKJIa,ll;Hble paCxO,ll;hI. BaM He npH,n;eTCSI MeBHTb onpe ­

.a;eJIeHIIe aa.a;aHIUI rrpH H<lMeHeHIUf IlcrrOJIHSleMOI'O rpaiiJIa , nYTH HJIII I1MeHII 

xpaHIIMOH rrpOu;e.a;yphl . 

YnpaBlleHllle nplllOplllTeTaMIll 

Oracle rrOaBOJIHeT npHcsaIlS8Tb 38A8HIIHM IlpIIopllTeThI. 3Ta <PYH"KUIIO­

BaJIbHOCTb LIpeaBblLIaHHO samBa ,lI;JIfl coa,ll;8BHfl rrpOLIHoro if B8,l1;e.>KBOrO Me­

xaHH3M8 nJI8BIIpOBaHHfl. 

IIpeArrOJIOmHM, 'ITO B 68ae ABHHhlX C03Aaa pa,n; 38ABHHH C paaHo06paaHhl­

MH paCIIrrC8BIIflMIi. BCeI',ll;8 eCTh BepOflTBOCTb Toro , 'ITO aeKOTophle a8A8-

BIiH 6y.a;YT nepeKphlB8TbCSI. B KOHu;e KOBu;OB, B CYTKax Bcero 24 'IBca . Ec­
JIH ,n;Ba aa,n;aHllH BhlnOJIHHIOTCa OAHospeMeHHO, ORIi MoI'yT IlOTpe6)IHTb 

npou;eccopaoe BpeMH II naMHTh C IIHTeHCHBHOCTblO, He XBpaKTepHOH ,n;JIH 

06hl'IHOH pa60Thl 6aahl AaHHhlX. TIoTpe6JIeHHe pecypCOB (HJIH, eCJIH TOLI­

Hee, KOHKypeHD;HH a8 pecypChl) MOJKeT npIIseCTll K TOMY, LITO 06a aaA8HHH 

6y.a;YT 3aMe,n;mITbCJI (K8K 11 OCTaJIbBhle apHJIOmeBllJI, pa60TaIOr::qHe B CHCTe­

Me). K8K CJIe,il;yeT IIOCTYII8Tb B no,n;06BhIX CllTY8IUIflX? MO.iKBO Bhl,n;eJIllTb 

aa,n;aBIIIO A Bce He06xo,il;I1Mhle eMY pecypchI II 3aCTaBIITb aa,n;aBHe B BeMHO­

I'O rrOCTpa,n;aTb, nOKB A He a8BepIIHITCfl . llJIII Ha060pOT, Bhl,n;eJIJITb 60JIbllIe 

pecypcoB aa,ll,aHlllO B. 

VlcnOllb30BaHlile AIliCneT'Iepa peCypCOB 

IIpllopHTeThl aa,n;aHHH rrJIaHllpOBID:llKa Oracle ynpaBJUUOTCa AIICrreT'lepOM 

pecypCOB (Resource Man ager ), ,ll,ocTyrr K KOTOPOMY 06eCne"<lHSaeT BCTpoeH­

H bIH rraKeT 6aahl AaHHhlX DGMS_R CSOURC C_MANAG CR. OnllcaHlle .D;llcneT'lepa pe ­

CypCOB BblXOAllT aa p8M.Kll BaIlIeI'O 06cy*,n;eBuH: 6Y.D;eM C'lUTaTh. 'lTO BhI 

3B8KOMhI C ero S03MO.)KBOCTflMll. 

,ll;aBaiiTe paCCMOTpHM npHMep . CHa'laJIa orrpe.n;eJIaeM rpyrrrry AIICrreT'lepa 

pecypcoB O_TF _GROLF )l;JIH ynp8BJIeHllH HaI'pyaKOH: Ha 6aay ,ll,8HHhlX npH BbI­

nOJIHeHllH OLTP-orrepaUHfL 
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Il EGI N 
OflMS RrSOURC[ MANAG [ R clear pendi r g a rea (), 
DBMS RESOURCE MANAGER . create pending area () ; 
OB MS_R ESOUnCE_MANAG ER . c r ea l e_COnSL;'fI€ r _Q r ou p 

(consuTle r_Q ~ CuP => 'oltp_qro~p' 

COMMENT => OLTP Ac tivi t y Group ' 
) ; 

OB MS_RESOURCE_MANAGER . submil_pend inQ_8r ea () ; 
END ; 

,l1;a.T£ee Heo6xo,ll;HMO orrpe,n;eJIHTh ,!l;rrpeKTHBhl no IIJIaRY pacnpe.n;eJIemm pe­
CYPCOB, KOTophle YR83hlB8IOT, R8KIIM II 06pa30M pecypchl pacrrpe,n;eJUIIOTCH 

MemAY pa3JUI"<IHhlMIl rpyuIIUMil 8HyTprr IIJIUH8. Oracle IIOCTUBJUl eTCH c rrpe.n;­

o rrpe,ll;eJIeHHOH: rpYlIIIoH OTHCR_G ROlP. B H8IlIeM cJIyqae Mhl c03,n;aJIH BTOpylO 

rpynrry. 0 _ TP _GROUP . KOTopafl 6YAeT 06'beAHHHTb Bce OLTP-o u epa:O;llli. Bbl­
,lI;eJIHeM 80% MOID;HOCTII rrpoueccopa HU OLTP-onepaullll, a OCTaBIIIYIOCH 

q aCTb OT,l\aeM OTHCR_GROlP . 

BEGIN 
DRMS RrSOURcr MANAG r R. clear pendi r g a rea () , 
DBMS RESOURCE MANAG ER. create pending _area () ; 
DBMS_RESOURCE MANAGER . create_plan ( . OL TP _PLM1' 

'OLTP Da tabase Ac t ivity Plan' 
) 

UtlMS_H I::SOUHCI:: _MANAG I::H. c I'ea t e_plan_ di I'ect i ve 
(PU,N 

g roup o r subplan 
COMM ENT 

= ) O I TJl _ r LM~' 

=> OI TP GROUP 

cpu _pl 

=> ' H i s i s the OLTP Plan ' , 

=> 80, 

parallel _deg ( se _1 imit_pl 
swi tch g roup 
sw i tcll t i me 

sw i Lctl_ e s lima Le 
Max_est_exec_time 

undO_Pocl 

) , 

DRMS RrSOURcr MANt,G r R. create pl an _di rec ti ve 
(PLAN 

group_o r_subpla r 
COMMU~ I 

cpu p1 

c ) 

c ) 

e> 
c ) 

c ) 

c) 

pa ralle l de g ree liTd.t pl 

active_sess_poul_pl 
qu€u€i.ng _pl 

) 

s· ... 'i t ch es t i mate 
max es t exec t ime 

un dc_puol 

DBMS_RESOURCE_MANAGER.submit_perdinq _area (); 
EtHJ ; 

4, 

OTIIrR GROUPS' 
1O, 

TRUE, 
10, 

500 

c) 'OLTP PLAN" -

e> . 0 I HEH GHO:JPS -

e> NU I_L, 
e> ?O 
c ) 0 , 

=> 0, 
e> 0, 
e> FA I s r , 
c ) 0 , 

=> 10 
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nOCJIe Toro RUR pecypcHhle IlJIaHbI coa.n;UHbI, llX MomHO HCIlOJIbaOBUTh IlpH 

OIIpe.n;eJIeHIl1l3a.n;aHHti. 

Cyrr:t;eCTBYIOT .n;Ba paaHhlX cIloc06a llCIlOJIh30BaHH,H pecypcBhlX IIJIaHOB: C 110-

MOrr:t;blO KJIaCCOB aa.n;UBHll HJIH C IIOMOrr:t;blO OKOB IIJIUBHpOBrr:t;IlKa. CJIe.n;ylO­

rr:t;llll paa.n;eJI 6y.n;eT IIOCB,Hrr:t;eH RJIUCCUM au.n;aHHti. ,II;aJIee B pa3.n;eJIe « "YIlPUB­

JIeHlle OKHaMll» 6y.n;eT pUCCRa3aHO 06 HCIIOJIbaOBaHHH OKOH C DGMS_SCH CDU _CR 
(B TOM "({HCJIe H 06 HX HCIIOJIhaOBaHllH C pecypCHbIMIl IIJIaHuMll). 

KJIacc 3a.n;aBllll - :,)TO KOJIJIeRUH,H CBOllCTB. Coa.n;aTh RJIacc aa.n;aHllll MomBO 

IlpH IlOMOrr:t;1l Ilpoue.n;yphl CREATE_JOB_CASS IlUKeTU DBMS_SCH EDULER. IIoToM 

IlpH coa.n;UHllll aa.n;uHll,ff MomHO YKaauTh llME yme coa.n;UHHoro KJIaCCa aa.n;u­

H Hll B IlupUMeTpe job_class IIpoue.n;YPbI CR[AT[_,JOG. PUCCMOTPIlM IlpHMep 

C03.n;UHHH KJ'IUCCU au.n;uHHH IIJIaHHpOBrr:t;HKU, KOTOPhlH CBH3UH C rpYIIIloH 

D OJI h 30BUTeJIbCRllX pecypcoB DL Tr _GRDU r. 

BEGIN 
2 
3 
4 , 
7 

8 
'::I END: 

DBMS _ SCH EDU LE fl c rea l e_ j cb _c lass 
( ! ob_ class_narle 
logg ing_level 
lOQ_ r istOt·y 

reSOl rce_conswr,e r _9 ( CUP 

com'lients 

); 

PaccMOTpHM 3TH CTPORH no.n;po6HO. 

CTpOKa OnHcaHHe 

3 liM5I KJI8CC8 aa.n;aHuH. 

=> 'OLTP_JOBS' 
=> dbmS_SChedule r l O~Q i ng _ flJll 

=> 4b, 

=> 'OITP GROUP' 
=> 'O ITP Rela t ed Jobs ' 

4 IIpH BhlnOJIHeHHH aa.n;aHH.fI Be.n;eTCH mypHaJI onepaUHH: B npHHa.n;JIe ma­

IqeH nO;lb30BIlTe;lIO SYS T86JIHue SCH::DULEfl$_EVEtlT_LOG. :3T8 TIl6JIHUIl.n;OC ­

TynHIl ,!IpyrHM nO.'lb30BIlTe.'leM Qepe3 npe,!lCT8BJIeHHe DBA_SCHEDU­
I ER_JOIl_1 OG . 3anHcH mypH8JIa MoryT OhlTh nOJIHhlMH HJIH tlaCTHtlHhlMH 

(CM. ,!I8JIee p8a.n;eJI .. Yrrp8BJIeHHe mYPH8JIHpOBIlHHeM ,. ). 

;) ECJIH BhlrrOJIHeHHe a8.n;8HH.JI rrpOTOKOJIHpyeTC5I, TO mypH8:lbHhle aarrHCH 

.n;OJlmHhl nepHO.ZJ;H'IeCKH y.n;Il;·UITbC$I, HHllqe *ypHU,"1 CTHHeT HeynpHB."IRe­

MO 60JIhllIHM. II8paMeTp lOQ_his t o ~y onpe.n;e,"I5IeT, CKOJIhKO ,!IHeM myp­

HaJIhHhle a8nHCH .n;OJImHhl xpaHHThC5I. 3HaqeHHe no YMOJIqaHHlO -

30 ( ,!IHeii). B H8weM npHMepe <JTO 3HIlqeHIIe YBeJIlIqeHO,!lO 45. 

6 K,"I8CC a8,!18HHH CB.JIaI:lH C rpynrroH: pecypCOB OL TP _GROUP, K OTOP8.f1 ynp8B­

JIReT Bhl.n;p.JIeHHe M peeypcoB H HCnO,"Ih30B8HHeM 31l.n;8HHii. onpe,!lp.JIeH­

HhlX B .n;aHHOM K,"I8CCe a8.n;aHHH. 

7 KOMMeHT8pHH .n;JIR .n;8HHoro KJI8CC8 a8,!18HHM. 

IIocJIe Toro KUK R,JIacc aa.n;uHHti COa,!l;UH, BbI MoaceTe IlpocMOTpeTh ero UTPH-

6YTbI (a TaKme UTPH6YThI OIIpe,!l;eJIeHHhIX paRee KJIaCCOB aa.n;aHllH) B IIpe.n; -



408 rnasa 8 . V1cn onb30BaHlIle nllaHlIlpoBUJ,V1Ka 

CT8BJIeH IiIl CJIOSapH ,n:aHHhlX OG!\_SCH COULER_JOG_CLASS CS. IIpIiBe.n;eM ;mIIIiCh 

li3 STora npe,n:CT8BJIeHIUI (OTQJOpMaTHpOB8HHYID no BepTllK8JIH ,ll;JUI Y,1l;o60 -

QHTaeMocTH): 

JOB _ C LASS_ ~jAM E 
RfSOURc r CONS UMrR GROUP 
SEHVIC E 
LOGGING_ LEVEL 
LOG HISTORY 
COMM EN rs 

OLTP_JOBS 
01 TP_GRO UP 

FULL 
45 
Ol -I P Helatec Jcbs 

rIp" o rrpe.n;eJIeBIUI RJl8CCa 3a,n:aHllH MOjf(HO T8Kme orrpe,a;eJIHTb liMn cepBil ­
ca, IIO,lJ; KOTOPbIM 6 Y.D:YT 8bIIIOJIHflTbCfl 38.n;8HIIfl A8BHoro KJI8Cca . llMfl cep­
BIIea 1l0mKHO 6bITb orrpe,n:eJIeHO B 6a3e .a;B S:HhlX. HanpIIMep, eC./HI IICa OJIb­

ayeTcfl liMfl cepBHca INTCALC_S RVC, TO OHO ,lJ;OJDKHO GWTb BKTHBrrpOB8HO CJIe­

,1J;yIOIIJ;I1M 06paaoM: 

ALTE fi SYS T:M SET S:JiVICE NAr~ E '" I NTCA LC_SRVC 

naCJIe STora MO;-KS:O orrpe,lJ;eJIIiTb K·JIaCC 38.11:aHliH IIOil: TaKliM I1MeHeM cepBII­

ca, Y K a3aB IIapaMeTp serv i ce ,lI;JIH IIpou;e,ll;yphl CRCATC_JOG_CJISS (CM. CTPO ­

K Y, Bhl,ll;eJIeHHyID )KIIpHbIM IllpmpToM). 

5EGIN 
DflMS_SCllrrJUI r R. C iea t e_j ob cl ass 

(j cb class name 
Lcg gi.nld _ Leve l 

lC Q_his t ol'Y 

service 
CCMrnents 

EN D: 

=) nn J0 5S· . 
= ) dbms_scr,€duJe'. Loggi r g_ fu 11 

=) 45, 
= ) • INTCALC_SRVC' , 
= ) Tntwest Calcu la tio r Re Jat ec Jo bs' 

llMeHa cepBlicoB y,n;06Hhl, Ror,n;a Heo6xo,ll;I1MO ynpaBJUITb ceaHcoM, CBfl3aH­

HhlM C cepBlicoM, a He C 3 R3eMnJIflpOM. BHYTPli 3K3eMnJIapa Oracle MO)KeT 

6blTb onpe,ll;eJleHO HeCKOJIbKO cepBliCOB. IIpli OTRPblTIIII ceaHca B03MO)KHO 

3a,ll;aHlie rrapaMeTpa SCRVICC_NAMC B cpaHJIe TNSNAMC S.ORA BMeCTO I1CrrOJIb30 -

BaHliH SID B CTpORe coe,ll;I1 H e H IIH. ECJIII COe,ll;I1HeHIIe YCTaHaBJlIIBaeTCH 

RMeBBO TaKHM cnoco60M, TO cToJI6en SERVICE_NAME npe,n;cTaBJIeBR5I V$SES­
SIGN oTo6pa)K a eT I1Mfl cepBHc a ,n;JIfl ceaHca. ECJIII cepBlic B :3K3eMDJIflpe OT­

KJIIOTleH, cea H Chl He 6y,n;YT OTKphlThl ,n;a)Ke rrpR pa6oTarorn;eM SK3eMrrJUIpe. 

CepBliChl DOJIe3Hhl II ,lI;JIH ,lI;pyrIlx ueJIeii. HanpliMep, eCJIII Bhl pa60TaeTe 

c MBoroSK3eMDJIflpBOH 6a30H ,n;aHBhlX RAC, TO MO)KeTe 3aXOTeTb ODpe,n;e­

JI IITb cepBRc TO~'IbKO B O,n;BOM SK3eMIIJIflpe 6a3hl ,n;aBHhlX, TeM caMhlM orpa­

B IITIIIB 3a,n;aHRe TOJIbKO O,n;HHM KOHKpeTHhlM :3K3eMn JIflpOM. IIpH OTKJIIO"<le­

HIIII SK3eMnJIflpa ceanChl n epe,n;alOTCfl ,n;pyrHM "Bhl)KIIBIllIlM+ 3K3eMIIJIfl ­

paM. OIIpe,ll;eJIeHHe cepBlica ,lI;8eT B03MomHOCTb YKaa8Tb, KaROMY yaJly CJIe ­

,lI;yeT n epe,n;aTb ce8HCbl npli np06J1eMaX C I1CXO,ll;HhlM 3K3eMIIJIHpOM 6a3hl 

,lI;8HHhlX . CepBHC TaK·)Ke MomHO HcrrOJIb30B8Tb ,lI;JlH yrrp8BJleHIIH pecypcHhl­

MH rrJI8H8MII ce8HCOB, KOTOPbIM cepBHC corrOCT8BJIeH. 
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"'-, 
..... TAR KflR CepBMC TA10Ke ynpllBJl.JIeT Bhl.n;eJleHUeM peCypCOB , HeJlh:UI 

., 38.n;ABaTb cpa3y ,!:IBa nApAMeTpA: reseu ree_consume r _plan H 5e rvi ce . .. ~~ 
,-__ ,~,:,. CJIe!l;yeT Bhl6paTb KaKoH-To O.ll;IIH no.ll;XO.n; 11 aan;aTb COOTBen:TBYIO-

~napaMeTp. 

IIocJIe~HHM 3T8DOM 6y~eT c03~aHHe 3a~aHHfl, KOTopoe oDpe~eJUIeTcfl R8K 

3JIeMeHT coa~aHHoro K.7I8CCa 38~8HHj.L C03,D;8eM 3a~8HHe DO cfiopy CTaTH­

CT[lKll ODTllMII38Topa. 

BEGT N 
D6 MS_SC Ii LlJULLJ1 . c rea t e_j ab (JcbJane 

Jab_type 
JOb_8cUon 
job_class 
repeat _1 rte rva l 
enabled 
comMnLs 

) : 
END : 

= ) 'COLL=CI_S 1A1S . 

=> 'STOR=O_PROC=O URE ' 
=> 'co .Uect_Gpt_st at s' 
=> 'OLTP _JOBS' , 

=> . FH CQ=WE[ KI Y; I t~ I CHVAI =1 . 

=> TRUE. 
=> 'Collec t Oplimi.;:e r SLa Ls 

06paTHTe BHHMaBHe Ba BhI,D;eJIeBBYIO CTPOKY: B HeH e~HBCTBeHHoe OTJIH­

tIlle OT yme paCCMOTpeBHhIx rrpllMepoB. IIapaMeTp Jo:1_cl ass YCTaHOBJIeB 

B 3H8qeHlle O_TP _JOBS (C03,D;8HHhlii HaMll K·JraCC 38,!l;amIii) . 3a,D;aBHe CO L­
_ECI _S IATS HaCJIe,D;yeT Bce CBOHCTB8 RJI8cca 38,ll;8HllH OLTP _,JOBS . KJI8CCY 3a­

,D;aHliH 610ma corrOCTaBJIeHa rpyrrrra rroTpe611TeJIeH pecypCOB OL I P _GROUP, rro­

:;ITOMY Bce rrapaMeTpbI YIIp8BJIeHllH pecypc8MII, onpe.n;eJIeHHbIe .n;JIH :;ITOH 

rpyrrTI10I pecypcoB, 6Y,1lYT TIpHMeHflThcfl R 3a,D;aBHIO COLLECT_STATS. 

YnpaBfleH~eOKHaM~ 

O KHO - aTO a8,D;8HHhlll HHTepB8JI BpeMeBH. B paMK8x KOToporo BhlUOJIHHeT­

Cfl orrpe~eJIeHHOe 3a~aHlle. IIpn UOMOIU:H OKOH MomBO KOHTpOJIlIpOB8Th 

BbI,D;eJIeHHe pecypcoB (TaKHx KaK rrpou;eccop, cepBepbI rrapa,rrJIeJI1oBhlX 38-

n pOCOB , p a3Mep ny,rra OTK8Ta) II ynpaBJIaT10 HMlI. TIPll BbInOJIHeHHH 3a,ll;8-

H liH aKTlIBlI3IIpyeTcH MeTO,D; BbIAeJIeHlla pecypcoB, OIIpe,ll;eJIeHHhlH aKTHB­

HhIM (Ha TeKYIIl;lIH MOMeHT) OKHOM, KOTOP1oIH II YIIpaBJIHeT Bbl,D;eJIeHlIeM 

pecypcoB ,D;JIR ,ll;aHHOro aa,D;aHIIa. 

OKRO COCTOllT I13 Tpex OCHOBHhlX KOMIIOHeHTOB: 

• PaCIIHcaRlIe, KOTopoe orrpeAeJIfleT BpeMH HaqaJI8 ,D;eHCTBlIfl OKBa. 

• TIpO,ll;OJI»nITeJI1oHOCT1o - BpeMH, B Te'leBHe KOToporo OKHO OCTaeTCR OT­

KpbITbIM . 

• IIJI8B Bhl~e,rreHlUI pecypcoB, ROTOPhlH rrpIlMeHfleTca K aa,D;8H IUO, CBfl-

aaBBOMY C OKBOM. 

PaCIIHC8HHe MomeT fibITh aa,D;8BO IIpH nOMOIIl;H K8JIeH,D;apBOH CTpOKH H JIH 

I1MeBOBaHBoro paCIIIIcaHIIR (06a 3Tll cnoc06a 6hl,11I1 paHee paCCMOTpeH1oI 

.n;,rrR 38,ll;aHlIH). n JI8B BbI,D;eJIeBHR pecypcoB MomHO 3a,D;aTb 'lepe3 IIJIaH ,ll;lIC­

neTQepa pecypCOB, KflK 3TO 6hIJIO onllC8HO B npe.n;bI,D;yrI.\eM pfl3,Ll;eJIe AJIa 
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nporpRMM . B nocJIe.n:yroID;rrx paa.n:eJIax Mhl norOBopIiM 0 BTOPOM KOMIIOHeH­
Te OKHa - era npO,1l;OJDKHTe.llbHOCTIL 

,n:JIJI C03,l1;8HIUI OKR a MOJKHO HCrrOJIb30B8Tb rrpoo;e.u;ypy CR[AT[J'IINDo\~ n RRe­

T8 DBMS_SCHEDU LER. TIpe.o;nOJIO:JKHM, '<ITO Heo6xo.n:HMO C03.n:8Tb DKHD LOW_LOAD, 
HMelO ru;ee T8KHe xapaRTepIfcTIfKIi: 

• H aTUlHae TC.fl K8'KAhlH ,i1;eHb B 3 tI8ea yTpa pOBB O. 

• Era IIPO,1l;OJDfUITeJIbHOCTb -14 '<IaCDB. 

• QHO IICIIOJlb3yeT pecypcHhlH TIJI 8H OLTP JLAN . 

Coa.n:a.n:IfM TaRDe OKHO. 

1 IH: G1N 
2 D8MS_SCHED ULE R cr eale_wi ndow (window_name 
3 resou r ce_pla n => 'OL TP _PLAtr , 

=> "low_load' 

4 , sclledule _n ame 
l)UHAT1Dti 

=> ' SCHED_MAtJ AGEn EVERY_DAY' 
=> NUMTDDS1NT[HVAL 

6 

5 
9 

1CJ 

11 END 

ccmlllen ls 
) , 

( 84C, 
'Minut e 

) . 
=> 'Th i s i s a low lead wi naew ' 

PaCCMOTpHM ;:)TOT QJparMeHT Ko,n;a no,n;po6HO. 

CTPOK8 OnHC8H)[e 

2 HMSIOKHI:l. 

3 HM.H y:me C03,!J;H HHoro mIl:lHH ,!J;HcneT~Jepl:l pecypcoB, OL TP _PLAN. 

4 HM.H y:me C03,!J;3HHoro paCIIIICaHII.H. OHO aanYCKa eTC.H e:me,!J;H eBHO B 0:00. 

5~8 IIpo,!J;oJ):mHTeJ)bHoL"Tb OKHa. 3HaqeHHe ,!J;J)fl IIapaMeTpa duration ,!J;OJ):mHO 

HMPTb THII TNTrRVt,l IJt,Y TO s r COND . -qPTblPH3,':\u;aTH~JaCOBOll HHTepBfL'l .n;0J) ­

:meH 6hlTb 3a.o:aH HMeHHO TaK, KHK B rrpliMepe. 

9 KOMMeH Tapli1i ;:J;J)$l OKHa. 

C03,n;aB OKHO, BbI MO)KeTe C03,n;aB8Tb 3a,n;aHHe , HCIIOJIbaYIOIl.\ee STO OK.HO. 

B hI3hIBaH npo:o;e,n;ypy CRCAT[ _JOG, MO)KHO YKa3aTb HMH OKHa B napaMeTpe 

schedul e_nalre , KaK STO c,n;eJIaHO B nocJIe,n;ylOID;eM IIpHMepe. PaHee rOBOpw 

JIOCb 0 TOM, KaK 3a,n;aBaTb STOT IIapaMeTp ,n;~'I fl OIIpe,n;eJIeHHfl paCTIHCaHHfl. 

TeIIepb HCTIOJIb3yeM STOT me IIapaMeTp ,n;JIJI 3a,n;aHHfl OKHa LO'~~_ LOA D . 

5EGIN 
OflMS SC IIrIJUI [ R"crea t e j ob (jcb name => "Calculate Dall y Tnterest " 

p r ograM name => " TtlT f RrST IIDMTN CI\IC TNTrRFST" 

sche du l e name 

comments 
enabled 

); 

=> SYS I m~ 101\0 • 

=> 'Daily In terest Calc ulation " 
=> TRUE 
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rtm; 

ORR a BCer,IJ;a npIlR8,IJ;JIe)KaT IIOJIb30BaTeJIlO SYS, n03TOMY IlMH OKR8 rrpe,D;Ba ­

pHeTCH npeqnfRcoM SYS. 3a,n;8RlIe CBH38RO C 3THM ORR OM, rr03TOMY MeTO,IJ; 

BbI,n;eJIeBHfl pecypCOB ,IJ;JIfJ ,IJ;8BHOrO a8,D;aHlUI yrrpaBJIfJeTCn cxeMOH BbI,n;eJIe­

BRn pecypcoB ,IJ;8HHOrO OKaa. 

Kor,IJ;a OKRO aKTHBBO, rOBopnT, 'ITO ORO OmKpblT1W. COOTBeTCTBeBBO, Kor,n;a 

OKBO CT8BOBHTCR Be8KTHBRbIM, rOBopRT, 'ITO ORO 3aKpblnw . OKRO OTKPbI ­

BaeTCH cor.naCHO conOCTaB.1I eHHOMY eMy K8JIeH,D;aplO HJIH p8cnHC8HHIO . 

"lITO rrpOHCXOJJ;HT C aa,IJ;aRHHMH. pa60T81Om;HMH B MOMeBT a8KpbITH H m~B8? 

Cym;ecTByeT JJ;Be B03M O)KBOCTH : BbI MO)KeTe n 03BOJIHTb HM BbInOJIBHThCH 

,n;8JIbilie lIJIH OCTa BOBHTh HX. B BeKOTopbIX CJIy-qaHX 6hIB8eT BamBO OCT8BO­

BlITh aa,n;aBHe npll aaKphI TlIH OKRa . TIYCTb, HanpHMep, Y Bac eCTh 3a,IJ;aRHe, 

C0611p81O:m;ee CTaTHCTHRY onTH M lIa8TOpa ,IJ;JIH Ta6JIHU;. :7ro aa,D;aBHe 06hIqBO 

BbIIIOJIRfJeTC.fi BOqbfO (soaMomBO. ,D;O 6 '1aCOB YTpa). TIpe,IJ;nOJIOmHM . 'ITO 

o,n;HaHC,IJ;bI OBO Be 6y,n;eT aasepmeHO B 6 'tI8COB yTpa IT npo,n;OJIHCHT ShInOJI­

BflThCfl,n;O 8 'tIaCOB yTpa. B Te'tleHHe SToro BpeMeaH oao MomeT OK8abIsaTb 

BJIHJIBHe B8 06bI TlHYlO pa60TY 68abI ,IJ;8BBhIX. B TaKOM CJIy'tlae paayMBo OC ­

TaBOSHTh aa,n;8Bue ,n;o 3asepmeHlIJI npH a8KpbITHH COOTBeTcTByIO:m;ero eMy 

OKB8. 3TO CBOllCTBO OKRa a8,n;aeTCH n apaMeTpOM stop_o n_wi ndow_close npo­

u;e,n;ypbI CREATE_,JOB . ECJIH napaMeTp YCTaHOBJIeH B 3Ba'tleBHe TRUE, TO npH 

aaKphlTHH ORRa aaA3RHe 6YAeT OCTaHOBJIeHO • .... 
\ t;. , J h o6oH nO:Ib30S8TP.JIh, 06Jla;:J;31OJ..qHii CHCTP.MROH npHBUJIp.rUp.H MAN-

. .. AGE_SCH EO ULEfl , Mo:meT c03A8BaTb OKBa. DARaKo OKR8 Be 6YAYT npM-

L_,·_~·_· JJ'~. Ha.n;,'1e:maTh :tJTOMY nOJIb30B 8TeJIIO . C TeXlllI'IeCKOH TO'IKM apeRMS! 

06"heKThl-OKRa npURa.,QJI€:maT nOJIb30B8TeJIlO SYS . 

npl10pl1TeTbiOKOH 

O KR a onpe,n;eJI.HIOTCn B COOTBeTCTBHU CO mK8JIOH BpeMeBH, n03TOMY B RaHC ­

,n;hI ll MOMeBT BpeMeBH aKTH BBO TOJIhKO OJJ; B O ORBO. TIpe,n;nOJIOmHM, 'tITO Bhl 

onpe,n;eJIHJ1H ,n;Ba ORB a CJIe,n;ylOm;lIM 06pa30M : 

• OKao WI Ra'tlUHaeTCn B 7 'tI8COB yTpa If aaR8HqHBaeTCfl B 9 'I8COB Be'tlep8. 

• ORBO W2 a8"IUBaeTCH B 7 'IaCOB Beqep8 II 3a:EWBqHB8eTCH B 7 q aCOB YTpR . 

OKRa R8K.rrRAhlBRIOTCH .lWyr Ba ,n;pyra B rrpOMeacyTRe OT 7 AO 9 qaCOB Beqe­

pa . K8Roe H3 OROB 6Y,lJ;eT aRTHBBO B TeqeBHe SToro npOMemYTRa B p eMeHH? 

TI.rraBHpOBITJ;HR peIII8eT 3TOT Bonpoc, 8H8JIHaHpyn npnCBoeBBhle ORBaM 

npHopHTeThl . TIpHopHTeThl onpe,n;eJIHIOTCH B napaMeTpe window_prio rH y 
npoue,llSPhl C REIITE_~HNDOW . B03MomBhI Bcero ABa 3aa'tleBHH n8paMeTp8 : low 
(no YMOJIqaHIfKJ) n 1i gh, H8npIfMep: 

\~i ndow priority ;; ) 'h 1gr, 

TIPH H 8JIOmeBIfH OR·OB 6y,n;eT aRTHBilpOBaBO TO, ROTopoe H MeeT npIfOpHTeT 

high . TIPH aaJIomeaIlil OROB C 0,lJ;I1B8fWBhIMH npIfopHTeT8MH 60JIee BhlCO-
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KITH npwopllTeT llMeeT oKHa, KOTopoe paHhIIIe a8KOH"'IHTca. BTOpOMy npn­
,lI;eTCH IIO,ll;O:JR,lJ;8Tb. 

YKa3aHile AaTbl OKOH'laHI1S! AIlS! OKHa 

O[J MS~S CH[DUL[R n03BOJUleT YK8aaTb .u:8TY OKOHQaHHH ,ll;JUI OKRa . TITO 3TO 

3Ha"llIlT? 

IIpe,Il;IIOJIOJRIfM, "liTO saIIIR 6yxraJITepCKRH 6838 ,o:RHHblX IlOJIyqaeT llHq,OP­

M8D;HH) DT BHellIHero HCTO"<lHIlKa. Bbl o6aapYJKHSaeTe. "liTO BHellIHHH llCTO'l{­

HIIK ,ll;llCKpe,ll;HTRpOB8H II IIocTynaroID;lie OT Hero ,n;aBHbIe He flBJIflIOTCfl ,ll;OC­

TOBepEbIMli. BbI pemaeTe HanIlC8Tb xpaHHMylO npoue,ll;YPY, KOTopan6y,n;eT 
IICnpaBJUITb llHCPOpM8UIHO B 6 8 ae .n;aHHbIx IT, B COOTBeTCTBIIII C paCIIIIC8HH ­

eM, BhlIIOJIHHTbCH emeAHeSHO. ll3seCTHo, "<ITO nO,1l;JlemaIlJ;lie HcnpaBJleHlHO 

,ll;8BHbIe 6y,n;YT IIocTyn8Tb TOJlbKO,ll;O 2 8BrYCT8, a CerO,ll;Hfl - 5 lUOJHI. IIacJIe 
2 aBrYCT8 BbI XOTHTe IIpeRpaTHTb BbIIIOJIHeHIfe 38.n;aHHfl. BbI onpe,1l;eJIfleTe 

ORHO TaR, tIT06bI 3a.n;8HHe He rroTpe6JIflJIO Bce IIMeIOID;lleCfl pecypcbI. T aR 

RaR rrOCJIe 2 aBrycTa rrp06JIeM8 6Y,1l;eT CHaTa, BbI XOT IITe orp8HHtIHTb rrpo­

.n;OJI)KHTe;rlbHOCTb .n;eHcTBHa ORHa. JIPH C03.n;aHIlII ORHa MO)KHO YRaa8Tb .n;a­

Ty OROHtIaHIIa er~ .n;eHCTBIIR, 3aBepIIIIITb ORHO B YR8a8BBbIH .n;eHb II C3ROBO­

MIITb pecypCbI . ,Ilml 3Toro IICrrOJIb3YHTe rrapaMeTp e1d_da t e rrpo:o;e.n;YPbI eR [ ­
ATC_WINDO\v . 

CBe)J;eHIIH 06 ORHax MO)KBO nOJIYtIHTb II3 rrpe)J;CTaBJIeHIIH 6a3bl )J;aBBbIX 

OBA_SCHEOU_ER_'~~INOOWS. P8CCMOTPIIM H8II60JIee B8)KHbIe CTOJI6:O;bI 3Tor o 

DpeACTaB~'IeHlul. 

wrUDOW_Nf,M [ 

RESOURC=_PLMl 

SCHEDULe: OWNER 

SCHEDUL=_NAME 

OmreaHHe 

I1MH OKHa. 

¥lMSI COTIOCT8BJleHHOrO OKHY pecypCHor o TIJl8Ha . 

EC.1IH OKHY COTIOCTH8.1JeHO H MeHOBflHHoe paCTI»CSHl1e, TO B .nHa-

HhlH cToJl6en; 3aTIHChlBSeTCSI HMSI B JIa,[te.'Ihn;8 P8CTIHCSHHSI. 

HMR P8CIIHCIlHHR (npH ero HIl.11H'IHH). 

BpeMeHHl:tJI MeTKa OTKphlTHSI OKH8 . ,D;eHerByeT TOJlbKO B cJlY­

'I8e, eC.'IH K8J1eH,!:IapHhle CBOHCTB8 OKHa 3a,!:lalOTCSI He 'Iepea pac -

IIHCIlHHe, 11 ~Iepe3 BCTpoeHHYIO KSJleHAflpHYJO CTPOKY. OTo6pfl ­

m8eT ,[t8TY K8K 3HaqeHHe THua TIMESTMP(6) \'iITH TIME ZOU E. 

REPEIIT_INTERVII L EC.1JH .n.'IR OKHIl 31:liJ;I:lHO BCTpoeHHoe pa CIIHC8HHe (K8JIeH,[tHpHHJI 

CTPOK8, fl He HMeHOBflHHoe paCIIHC8HHe), TO B ,[ta HHOM cToJl6u;e 

oTo6pum8eTCR cooTBeTcTBYIOI.IJ;8R K8.1JeHA8pHIl.fl L'TPOK8 . 

[ NO_DAr::: Ec;ur A l1H OKHS 38AflHO BCTpoeHHoe PflCIIHCSHHe (KflJIeHASpHflSl 

CTPOK8, 8 He HMeHOB8HHoe P8CIIHC8HHe), TO B ,!:I8HHOM cToJI6u;e 

oTo6psmaeTf:SI BpeMeHHflSl MeTKfl OKOH~IaTeJIhHOTO .1SKPhlT HSI 

OKHS . AHS;lOTHtIHO CTOJI6u;y sta r t d ate oTo6psmseT AilTy KilK 

3 H 8'1eHHe THTIa TIr~ESTAMP( 6) WITH TIM E ZOU E. 
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H)1l1 cro.,6:u;a OnllcaHIU~ 

DunATION I1poMelliYToK BpeMeHu, 13 TeQeHUe KOTOPOI'O OKHO OCTaeTCSI OT­

KpblTblM (npo.o;OJIlliHTeJIbHOf:Tb). OToopalliReTCH KRK ,'1HatIeHHe 

Tuna DURATION. 

WINDOW PRIORITY I1pu nepeKpbl13l:lHHH ;:J;BYX OKOH onqJblBaeTCR OKHO C 60JIee Bbl­

COKHM npuopHTeTOM (a OKHO C 60JIee HH3KHM npu opHTeTOM 38-

KpblBHeTCSI). B lJ;aHHOM cToJI6ue oTo6palliaeTCSI npllopuTeT OK ­

Ha, KOT OPblM MOllieT HMeTb 3HHQeHUe HI GH H.'111 LOW, 

NEXT_STAnT_DATE BpeMeHHI:tSI MeTKa c;1e.o;YlOl.QeI'O no p8cnUCaHHKJ OTKpblTHSI OK -

Ra. O ToopallifleT Il:RTy KI:l.K 3HfltIeHHe T Hna TT Mr STAMP(B) WTTII 
TTM ~ 70tlr . 

LIIST STt\RT DATE BpeMeRHl:l$l MeTKH nOC.1Je .ll;HerO OTKpblTHH OKHH . Oro6pallineT 

.o;aTy KI:lK 3HH'leHHe TUna TIMESTt\MP( G) \~ITH TI ME ZON t: . 

:::NA5 LED YKI:t3blBl:teT, BKJIIOQeHO JIU OKHO. MOllieT IIMeTb 3HaQeHile TRUE 
11.'11 FALSE. 

ACTIVE 

Cor~M E NTS 

YK1:t3bl13aeT, OTKPblTO .'111 OKHO 13 H8CTOfll.QHH MOMeHT. MOllieT 

HMeT b 3HRt[eHHe TR UE H;m Fil l S[ . 

KOMMeHTapH H ,n;J1SI OKHa . 

ECJIIi B OKHe 60JIbllle HeT He06xo,ll;IiMoCTH, ero MOjKHO Y,lI;aJIIiTb rrpIi rroMoIIJ;Ii 

n pOue,ll;YPbl DROP_WINDOW. ECJIIi Bbl n onblTaeTeCb y,u:aJUITb OKHO, KOTopoe IiC­

nOJlb3yeTcfI B RaqeCTBe p8cnHcaHHfI K8RHMH-TO 3a,u:aHHflMH, BblnO.1IRflJOI:o;H­

MIiCH B TeKYIIJ;Iill MOMeHT BpeMeHIi, TO 06bl'<lHb1M cnoco60M OKHO Y,lI;aJIIiTb He 

y,u:aCTCH. TIpH,lI;eTCH IiCrrO.1Ib30BaTb rrapaMeTp rORCE CJIe,u:ylOIIJ;IiM o6pa30M: 

BEGIN 
DBMS SCHEDULER. d iaD_windOw C-... ·incaw_name => "lIindow" FORCE => TRUE), 

E t~D ; 

EC.1IIi ,u:.1IH OKHa aa,ll;aH napaMeTp rORC[, TO TaRoe OKHO 6Y,ll;eT y,u:a.1IeHO BHe 

aaBHCIiMOCTIi OT el'o CBll3Ii C KaKHMIi 6bl TO HH 6blJIO 3a,u:aHIiHMIi. B HallleM 

rrpIiMepe IIpIi HaJIIi'<lIiIi KaKHX-TO 3a,ll;aHIiH, IiCnO.1Ib3yJOW;IiX OKHO winuow1 
R 8K P8CIIIic8HIie, T8 KHe 38,l1;8BIifl6YAYT OTRJIIOqeHbl, 8 OKHO - YA8JIeHO. 

OTKJlIO'leHllle III BKIlIO'leHllle OKOH 

BMeCTO Toro '<IT06bl Y,ll;8JI.HTb OKRO, MOjKHO OTR.1IJO'<IIiTh ero; rrOC.1Ie SToro 

ORO aBTOMaTH'<IeCKIi OTKphlBaThCR Be 6Y,l1;eT • .1lJIH OTKJIIO'<IeBIiH OKRa HC­

IIOJ[b3yiiTe rrpo u e,ll;ypy DI Si\G LE. 

BEGIN 
DBMS SCHEDULER. di sable (N/IME => . window l . ); 

EN D; 

EC.1IIi ORBO window1 B RacToHW;HH MOMeRT OTRPblTO, TO BhlrrO~'1HHTh ST y o n e­

paUHR) He y,ll;8CTCR . ,llJIH npIiHYi'1:HTe.1IbHOro OTK.1IJO'<IeHHR OKHa CJIe,ll;yeT HC­

rrOJIb3013aTb rrapaMeTp rORC[: 
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Il EGI N 
DBMS_SCH EDULER. di sab l e (NAME => ' window 1" FOflC E=>Tfl UE ). 

[tw ; 

OTKphIToe B H8CTOHIIJ;HH MOMeHT OKRa He 38KpoeTCH, HO 8 6Y.D:yru;eM STO OK ­

R O 8STOMaTlllJeCKH He OTKpoeTCH. 

,lJ;JUI BKJIIOlJeHlIn OT KJIIOT.leHHOrO OKEa IfCD OJIb3ye Tcn rrpo:o;e,1l;ypa ENAB LE: 

BEGIN 
DBMS SCH EDU LE R. enable (NAM E => ' window1") 

EtHJ ; 

HMe:H:Te B BH,il;Y , TI TO ODIlC8HB bIe 3,1l;eCb rrpoue.n;yphI ENAB _E If DISAB LE - 3TO Te 
C8MbJe npo:o;e,n;yphl ENABLE/DISABLE, KOTophIe HCIIOJIb3YlOTcn II "PHI .n;pyrrrx 
Ofi'heKTOB IIJIflHIIpOBl::r::rHKa : 3a,n;aHIIii , paCITrrC8HIIH IT nporpaMM. 

npVlHYAVlTeIlbHoe OTKpblTVle VI 3aKpblTVle OKOH 

,lJ;aB8uTe ITpe,ll; IIOJIOJKIIM, t.ITO ,ll;JUI OfiblllBhIX OLTP-orrepa:O;lIH OIIpe,1J;e • .'IeHO 

OKRa 0 ,-TP J~INDOW , H8TumaIOIUeeCfl B 9 T.l8COB yTpa. DAB3KO CerO,1J;Hfl B03-

HHI{JI8 HeCT8HAapTHfln cIITyaUIUI: o6pa6oTKa HaTJaJIaCh paHhm e. B 7 'IaCOB 

yTpa. BhI onpe,a;eJIHJIII rpyrrny ,a;HcneT'Iepa pecypcOB. CB.H3aHHyro C ORHOM . 

II XOTIITe , 'ITo6hI 3a,a;aHIIe no B03MomHOCTII BhInOJIH.aJIOCh CorJIaCHO ,a;aHHO­

My pecypcHoMy nJIaHy. Ho ORHO 6y,a;eT OTRPhITO (RaR aaIIJIaHIIpoBaHo) 

TOJIhRO Qepe3 ,n;Ba lIaea. 

B no,a;06E oM CJIYlIae MomBO npllHy,n;llTeJIhHO OTRphITb OR E O npH nOMOlll;H 

IIpoue,n;YPhI OPEN_WIN DO\li : 

5EGIN 
DBMS_ SCH EDU LE R. epe l" wi ndow 

windOw_naMe = ) OLII'_\'ilNl.lO~~· l.lUHA l lON = ) NU LL), 
EN D; 

"YRaaaHBoe ORHO 6y,n;eT OTRPhITO HeaaMe,n;~'IHTeJIhHO, H Jlro6hle CB.aa8HHhIe 

C STHM ORHOM aa,a;aBHfl CMorYT cpa3Y me IICDOJIb30BaTh pecypCBhIti DJIaH. 

B HailieM IIpHMepe napaMeTp durBti01 YCT8HOBJIeH B NU _L, QTO 03HalIaeT, 

lITO ORHO 6y,n;eT llMeTb CBOro 06bIlIHYro npo,n;O.T£)KHTeJIhHOCTh. IIpe,n;noJIo­

,iKIIM. lITO npll C03,n;aHllII ORR a 6bI.T£a YRaaaRO, lITO ORO ,n;eticTByeT BoceMb 

lIaeOB, 3aRaHlIHBa.aCb B 5 lIaCOB BelIepa. ECJIII ORHO OTRpbIBaeTCH Bpy"llRyro 

B 7 qaCOB yTpa, TO aBTOMaTIIlIeCRII ORO 6y,n;eT 3aRphITO lIepe3 BoceMb qaCOB 

n OCJIe OTKphITIIfl ( TO eCTb B 3 'Iaca ,a;Hfl). B03MO)KHO, ,a;JIfl sac STO BenpneM­

JIeMO II Be06xo,a;nMo, qT06hI OKHO B JIro60M CJIYlIae OCTaBaJIOCb OTKphIThIM 

,a;o 5 qaCOB Bellepa . Tor,a;a rrpn OTKPblTIIII OKHa MO)KHO nBHO YK83aTb Heo6-

XO,a;HMYro rrpo,a;OJI)KIITe.T£bBocTh, YK8aaB 3H8TleHHe TIIrra I NTERVAL. 

BEGIN 
dbms_schedu l er . ope r _window ( 

lI'i nd ow_ r aTle =) "O LTP_WINDOW' 
DURIITTON = ) NUMTOIJ STNTrRVIII (60e, "mi nute') 

) 
EtW; 
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rpynnbloKOH 
,1J;8B8iiTe n pe,n;nOJIO./KHM, qTO 6bIJIli o n pe,n;eJIeHbI TpH p83HbIX ORHa: 

MOR IHNG 

C 1:00,n;0 9:00 YTp8. B STOM ORHe BbInOJIHHfOTCH CJIY./Ke6HbIe a8,ll;8HHH, 

TaRlie RaR c60p CTaTHCTHRll. 

W'ORKDAY 

C 9:00 yTpa ,n;o 5:00 Beqepa. Bce 06bITIHbIe OLTP-on epa u Hll 683bI ,n;aH­

HbIX BbInOJIHnfOTCn B STOM ORHe. BbIIIOJIHe H lle naKeTHbIX II CJIyme6HbIx 

aa,n;aHIIR aanpeIIJ;eHO. 

EVENI NG 

C 5:00 Be'tlepa ,n;o 1 :00 HO'tlH. B 3TOM ORH e pa60T8eT 60JIh1lI8fl tI8CTh na­

ReTHbIX aa,n;a H llH II ETL-oIIepauIlH. 

O,ll;H8RO HeKOTophIe a8,ll;8HIiH ,ll;OJIJKHbI BbInOJIHHTbCH BCer,ll;8, BHe a8BllCIi ­

MOCTIl OT Toro, K8Koe ORHO 8KTIiBHO B TeKYIIJ; IlH MOMeHT BpeMeHH (H8npIi ­

Mep, a8,ll;8Hlle, CJIe,ll;flIIJ;ee 38 npOH3BO,ll;IiTeJIhHOCThfO). EIIJ;e O,ll;HO ORHO o n pe ­

,ll;eJIllTh HeJIb3H, T8R R8K B R8JK,ll;bIR MOMeHT BpeMeHIl 8RTllBHhIM MOJKeT 

6bITh TOJIbK O O,ll;HO OKHO. 'ITO./Ke ,ll;eJI8Th? 

MomHo onpe,n;eJIIITh zpynny OKOH (window group). IIPII coa,n;aHIIII aa,n;aHlIfl 

MOm.HO YR8aaTh B Ra 'tleCTBe pacrrHcaHllH rpynny OROH, Tor,n;a a a,n;aHHe 6y­

,n;eT H BCJle,n;OBaTb CBOHCTB8 BXO,n;HIl\HX B rpyrrrry OKOH. rpyrrrr 8 01WH coa,n;a­

eTCH rrpIi rr OMOIIJ;1l rrpOue,ll;YPbI CR EATEJIJI NDOI~r_G RO U F . HarrpIiMep, ,ll;JIH C03,!l;a­

H IIH rpynrrbI OKOH ALL_OilY, rrpe,ll;CT8BJIHfOru;err c060ii cOBoKyrrHocTb Tpex 

orrlIcaHHbIX paHee OKOH, nllIIIeM TaKoR <pparMeHT Ko,n;a: 

tl cGIN 
UllMS_SCH I::lJULI::H" crea t e_ windcw_Q rou p ( 

Qr"oup_name = ) all_day , 
window_list 0: ) MORN l NG, WO HKUAY, E:VENING ' 
commen t s 0: ) All day window Q r"oup 

) 
EtHJ ; 

llMeH a Bcex OKOH, BKJIIOTIaeMbIX B rpyIIn y , YKaabIBalOTCfl qepea a8IIflTylO 

B napaMeTpe window_list . MOJKHO coa,n;aTh rpyrrrry OKOH II He BKJIfOqan B Hee 

H Ii O,!l;Horo OKBa. B STOM CJIyqae napaMeTp wi 1dow_l ist YCT8B8BJIIIBaeTCR 

B 3H8tIeHile NULL. T8Raa B03MOJKHOCTh y,ll;06H8, eCJIll BbI eIIJ;e He peIIIIiJlll, 

K8KIie OKH8 CJIe,ll;yeT HCrrOJIb30B8Th. 

TIPIl C03,ll;8Hllll 38,ll;8HIIH MOJKHO YK838Tb HMH rpynrrbI OKOH B n8p8MeTpe 

sc hed ul e_nalre npoue,n;YPbI CREATE_JOB : 

BEGIN 
DB MS_SCH EDULER" c reate_J ob (J cb_n8me 0:) DB_Mo r itc r , 

= ) I NTEREST_ADMIN CALC_H1ERC:ST 
schedule na me 
cCrimen ts 
enablec 

); 

=> "SVS "ALL DAY " 
=> "D6 Mor ltc r " 
=> TRJ :: 
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[ t~D ; 

IIacJIe Toro RaR ['pyrrna OROH C03,l1;8H8, MQ)KHO ,ll;OfiaSJIHTb B Bee OKRa II HC­

KJIIOlIaTb HX It3 rpyrrIIbI. .IlJIfl y,n;8JIeBHfl OKBa MORNI NG II3 rpynnbI OROB 

ALL_DAY I1CIIOJIb3yeM npoue,lJ;ypy REMOVEJ'iINDOW_GROU P _~1 EMBER : 

8EGI N 
DBMS_SCH EDULE I1 . r emove_ w indcw_Q r ou p_'nernbe ' 

EtW; 

(grcup_narr,€ 

win dov,,_ l ist 
= ) all_d ay' 
=) . MorHH NG ' 

,lI;JUI ,il;06aSJIeHIUI SToro *e OKHa 06paTHO B rpyIIIly I1CnOJIh3yeM npOn;e)1;ypy 

AOOJHNOOW_GROU r _MCM OCR: 

BEGI N 
DBMS_SCH EDULEI1. odd _wi ndow_Q reu p_me:rlbe r 

(g r cup narr,€ 

window_list 

EN D; 

=> "all day' 
= ) 'MOfUHNG' 

,1J;JUI YAaJIeHHfl rpyIIIIbI OROH llCnOJIb3yeM npOue,lJ;ypy DRO P J~INDOW_GROUr : 

li EGl N 

OBMS_SCH EDULEn. d r op_window_Q roup (Q roup Jane =) . all_day' ) , 
EN D: 

ECJIli B rpynrry y*e BKJIIOqeBbI KaKIfe - TO OKHa, TO y,a;aJIIfTb ee TaKIfM cno ­

C060M He y,a;aCTCfl. B HaIIIeM rrpHMepe B r pyrrny ALL_DAY BKJIID'leHbl TpH OK­

aa: MORNING, \~ORKDAY H EVE NING • .n;JIfl y,a;aJIeaHfl TaKoH rpyrrnbl HCn OJIb3yeM 

napaMeTp FORCE: 

BEGIN 
DBMS SCH EDULER crop_window g ' oup (group narne => all_cay ' FORCE => TRUE), 

I:: NU ; 

HMeHTe B BH,a;y, tUO y,a;aJIeH8 6y,a;eT TOJIbKO r pynna oKoa, HO Be Bxo,a;flW;He 

B Bee OKaa: oall OCTaaYTCfl aeBpe,a;IlMblMH . 

JIID6ble 3a,a;8HHfl, HCnOJIb3yroW;He y,a;8.7meMYID rpynny OKOH, 6y,a;YT OTRJIID­

qeBbl. O,a;BaRO llX MamBO rrepeaanyCTIfTb BpyTlHyID. 

YnpaBI1eHlile >KypHaI1li1pOBaHlileM 
EaK If 60JIbIIIHHCTBO CIICTeM IIJlaHHpOBaHHfl, rrJJaHHpOBID;HR Oracle BblrrOJJ­

B.rreT nporpaMMbl B ¢OHOBOM pe.iKHMe, TaR 'ITO Henocpe,a;CTBeHH8fl 06paT­

Bafl CBfl3b c rrOJIbaOBaTeJlflMIf If a,a;MHBIfcTpaTopaMH OTCYTcTByeT. E aR me 
Tor,a;fl BblflBIfTb rrpOfiJIeMbl , CBflaaBBble C BblrrOJlHeHHeM 3a,a;aHHii, nocJle TO ­

ro RaK 3TH a8,a;aBHfl npeRpaTHJIH p86oTaTb? IIJI8HHPOBW;HR o6eCneqHBaeT 

sac 06IIIllPBOii .iKYPB8J1bHOii HH(pOpMaUHeii, nopO.iK,a;aeMoii B8IIIHMil one­

paUHHMIl Ba,a; 3a,a;8HllHMIl If OKH8MIf. JKYPBaJlllposaHlle 060HX SIl,a;OB one­

paUHii 6y.u:eT pacCMoTpeHo B nOCJIe.u:YIDW;Hx pa3,a;eJIax . 



YnpasneHV1e :>KypHan ll1 pOSaH V1eM 417 

llHfllOpMan;IIIO 0 mypH8JIaX 3fl.n;SHIIH MomHO HaHTII B .n;ByX rrpe.n;CTaBJIeHIIaX 

CJIOBapa .n;aHHhlX : DBA_SCHEDU LER_"IOB_LOG II DBA_SCHEDlLER_JOB_RUN_DETAILS. 

IIPII C03.n;aHIIII, IIaMeHeHIIII, y.n;aJIeHIIII II aarrYCKe 3a.n;aHIIH peayJIbTaThl Ta­

KIIX orrepan;IIii asrpymslOTc$I B CBO.n;HylO Ta6JIIIn;y, KOTopaa .n;OCTynHS '<Ie ­

pea npe.n;CTaBJIeHIIe DBA_SCH EDULER_"IOB_LOG. IIepe'<leab CTOJI6UOB rrpe.n;CT8B­

JIeaIIfl rrpIIBe.n;eH B Ta6JIIIUe HIIme. 

HMO CTO:IOU;a O nHcaHHe 

LOG_ID "YHMKaJIbHblH M.n;eHTHcpHKaTop aanHCH . 

LOG_CoAT:': BpeMeHHan MeTK8 a8n MCH *ypHa}l8. 

OlmER B.lla.n;e.lIeu; *ypHa.1JH. 

JOB_NAM:: lIMH aH.n;aHMH. 

JOB_CLASS K'Iacc a8.n:aHMH (ec.'IH 3ap:aH) . 

Ol' I:: flAllOU qTO npOH301II}lO npH 06pa~eHHH K 3a..'l8HHlO (HanpHMep, CH I::A I I:: , 
HU N, tlHOKl:: tJ). 

STATUS TlTo npoH301IIJIO nOCJIe BhlIIOJIHeHHH onepaU;HM aa.n;aHHeM ( Ha ­

npHMep, SUCCEED ED, FAI LED). 

U S ER_NAI~E lIM.JI nOllb30B8Te}lH, Bhl3B8Brner o 3a..'l8HMe. 

CLI E t~ I _W H..'leHTHqmK8Top K}lMeHT8, eC.J1H OH Ohl.J1 3fl...'lfl.H nocpe,o:cTBoM 

UllMS_SESS lOti. s= r _ WEN 11F I EH. 

GI OIiIlI UTrJ r;ro6a;rbHhlll U I D P:.J1H r;ro6a;rbHhlx n0.J1b30BllTe.J1en. 

ADDITIONAL IN ::O JIlO6uSI p:onO.lJHHTeJIbHaSI MH<i)()pMaUHSI 0 BbInOJIHeHHH aa.n;nHHSI 

XPHHHTC${ B .n;nHHOM cToJI6ueB BHp:e 3Hn ~JeHHSI TMnH CLOB . Hnnpu­

Mep, eC.J1M 38.n;aHHe ObIJIO aBTOM aTMqeCKM YP:8.J1eHO nOClle ycnern ­

Horo BblnOJIHeHHH (napHMeTp au to_c r op 6bl.1J YCTuHOB.J1eH B TR UE), 
TO B CTOJIOue O I ' EHATlOt~ oTo6pllmaeTcSI .1Hfl'<leHMe UROI' . OP:HflKO 

STHX cBe.n;eHHll He.n;ocTaTOq HO P:.J1S1 Toro, QTo6bI nOHSlTb, RBTOMa­

THQeCKH YAa,'IeHO 3aAaHHe HJIM HBHO, nOJIb30B8TeJIeM . B t."TOJI6-

ue .n;onO,'IHHTP.J1bHOn HHqlOPMfJ.U;HH BhlBO..'lHTCSI KOHKPPTHflH npH­

qMHa Y..'l8JIeHHH, B AaHHoM cJIyqae STO 6YAeT REASO N="Auto d r op 

l ob d roppec" . 

AHa.'IOrH'<IHO 3AeCb coxpaHHeTcH H .'IlO6a.JI p:pyra.JI HH¢OPMUU;M.JI, 

CBH3HHHaH C BhlnO,'IHeHHeM 31:l.n;HHMH. 

npeACTaBneH"e DBA_SCHEDULER_JOB_RUN_DETAILS 

IIpe.n;cTaB.lIemle OBA_SCHEOU _ER _JOB_LOG, OInICaHHOe B rrpe.n;hI.n;yrn;eM paa.n;e' 

.lIe, BhIBO.n;IIT CBO.n;HylO mypHaJIhHylO IIHqmpMaUIIIO .n;JtH 3a.n;aHIIii, HO H e .n;e ­

Ta.lIli BhIIIO.lIHeHIIH . IIo.n;po6Hhl e CBe.n;eHIIH 0 BhlIIO.lIHeHIIII pa60Thl co.n;ep­

maTCH B IIpe,l\CTaBJIeHIIII DGfI_SCHCDU I. [R _"IOG_RlN_O[TflI . S, CTO.lI6Uhl KOTOPO­

ro OIIIIcaHhl B c.lIe,l\YIOr:u;err Ta6.lIIIue. 
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STATUS 

rnasa 8 . V1cn onb30BaHlIle nllaHlIlpoBUJ,V1Ka 

OUHcaHHe 

YHHKaJIhHhlll HOMep, npeLlCT8B}IfllOIIJ;HH orrpe.n:e.'IeHHYIO 38-

llHCh lliy pmUIa. 

BpeM eHHRJI MeTRa ;:lallHCH :mYPHUJlI:t, BbIBOiJ;HMIlH RaN 3HU'Ie­

HHe THnll TIMESTAMP ',o.I ITH TI ME ZONE . 

B;'Ul.[{eJIeu; 38L18HH5I. 

HM.H 3U,lJ;8HHH. 

CTl:lTYc 38,[18HHH nOCJle BblnOJlHeHIHI orrepalUHI (Hl:mpHMep, 

~AT I rD, SUCC [TOID). 

ERROR# HOMep oWH6KH Onn:le (8 c.1Jy~II:Ie OWH6KH). 

REO_START_DATE CnJlllHHpOB8HHoe HJlll 3anpoweHHoe BpeMH ;:laIIYCK8 ;:laLl8HlUI, 
NOTopae M O)KflT He COBlla,1l;[JTh c: qJaKTH~IeCKHM BpeMeHeM 3f) ­

n ycKa . 

AClUAL_STAHT_lJATE BhlIIOJIHeHHe MAaHMH M o:meT He Ha1.£3ThC.fI B 3an.JI3HHpOBaHHoe 

lIJIH 33rrpOIIIeHHoe BpeM.JI (HarrpHMep, eC:IH OKR O He 6wJIO 

npe.nBupHTeJlbHO OTKPbIT O HJlH BWfiOJIHjJJIOCh 60;Iee BhICOKO­

npHOpMTeTHOe 3aAaHMe). B STOM CJlytHle BpeMe HHaSI MeTKa 

B lIaHHOM L'To.TI6ue <pMKcHpyeT <pRKT Ht£eCKoe BpeMSI HRt£a;lR Bbl­

nOJlHeHHSI 3allaHMSI. 

SESSIOtJ_ID 

SLAV U'1U 

cpu_usm 

IIpOllOJl)f{HTe.'1hHOCTh BblnOJlHeHMSI 3allaHMSI , oT06pa)f{aeM aSI 

KilK .1HfltJPHMP TMlIfl TTM [ STAMP. 

IIp M pH60Te C 6R30M lIHHHblX RAe 31:1ARHHe A O.TI)f{HO BblnOJl­

HSIThCSI Ha OlIpeAe JleHHOM aK.leMIIJlSIpe fia.lhl AaHHhlX. HOMep 

TaKoro SK3eMnJlSIpI:I 3alIHCblBl:leTCSI B lIHHHblM CTOJl6eU . 

SID ceaHca, KOTOPblH 3anycTMJI npouecc 3aAaHMSI. 

IIA eHTlf(imKaTOp nO):ltrMHeHHoro npouecca 38AaHHSI. 

IIp oUPccoPHop BpeMSI, H3paCXOAOBHHHoe Ha BhlnOJlHPHHP 3fl.):IfJ ­

HHSI. 

nOn OJlHHTe.'1hH8SI MH<p0pM aUHSI 06 oc06eHHocT SIX BhlnO.'1HeHHSI 

3R):II:IHMSI, coxpHHeHHHJI B BMAe 3HHt£eHHJI THnR CLOB. THKHSI HH­

<p0pMauMSI MmKeT 6hlTh t£pe3BhltraHHo nOJlP3 Ha A:ISI ):IH 8THO­

CTHKH lIpo6.'1eM C BhllIO.nHeHHeM 3HlIRHHSI. IIpellnOJlo:m:HM, HR­

npHMep, t£TO 3RlIaHHe BhlnO.TIHHT h He y):lR.TIOCh, H B ):II:IHHOM 

CTOJlfiup HaxoASlTcSI TaKMe c B e,n;PHHSI: 

OKA- 01014 OKAC LI:: shutdown in progress 

lIJ1H npe):lIIOJlo:m:HM, ~JTO 3H):IH.HHe c60pa CTRT l1CTHKl1 He BhlIIOJl­

HHJlOCh, H B CTOJlOue oT06pa:m:aeTCSI c:le):lYlOm;ee : 

ORA 2803 1 maximum of 148 enabl ed roles exceeded 

B 060Hx C.'1Y QRSIX Bhl M o:m:eTe OnpeAeJlHTb T OtrHYlO npHtrHHy 

HPBhllIOJlHPHHSI 3a,n;aHHSI. AHaJlOrH~[HO 3Z\eCh coxpaHSIPTCSI 

H .n;pyr8SI HH<P0PM8 UHSI, CBSI3aHHasr C cooTBeTcTBYlOlQeH CTP O­

ROM IIpe.ncTHBJle HHSI DETAILS . 
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O""CTKa >KypHana 3aAaH"" 

:}ICYPHaJIHpoBaHHe aa,n;aHHH 06eCne'<lHB8eT ,n;OCTyrr R O'<leHh rrOJIe:mOH IIH<pOP­

M8U;HH, HO eCJIII BpeMH OT BpeMeHH He O'<lIIrn;8Th mypH8JIhI , OHH 6y,n;YT Heor­

paHII'<IeHHO YBe;rlII'<IHBaThCH B 06'heMe H 3arrOJIHHT Bce npOCTpaHCTBO 6a3hI 

,n;aHHhIX. TIo YMOJI'<IaHHID mypHaJIbHaH IIHQJopMaU;IIH xpaHHTCH B Ta6JIIIUe 

(SYS, SCHCDL LCR$_JOG_RUN _DETALS) Ta6JIII'<IHOrO rrpOCTp8HCTBa SYSAUX . Oracle 

pemae-r np06JIeMY, aSTOMaTII'<IeCRII y,n;aJIflfl mypH8JIbHhIe 3aUIICH '<Iepe3 OD­

pe,n;eJIeaahIe rrpOMe./KyTRII speMeHil. O n epaUilfl y,n;8JIeHIIfl BhIn OJIHfleTCfl 3a­

AaHIIeM rrJIaHilpOBrn;IIRa nOA Ha3BaHHeM PURG[ __ OG , ROTopoe npHHaAJIemHT 

IlOJIh30BaTeJIID SYS . 3To aaAaHHe aBTOMaTH'<IeCR II YCTaHaBJIHBaeTCfl npH C03 -

AaBIIII 6a3hI ,n;aHBhIX Oracle B COCTaBe RJIaCCa 3a,n;aB IIH DEFALLT_JOB_CLASS. 
O ao Bbl3hIBaeT IIMeHOBaHHYID IIporpaMMy PURGE_LOG_PROG, ROTopafl YRa3hI­

BBeT BB xp8aHMyID IIpou;e,n;ypy AUTO_PURGE caMoro IIaReT8 DBMS_SCHEDULER. 

3TO aa,n;8aHe BhIIIO~'1HHeTCR aa ocaOBe HMeHOBaaHoro pacrrHcaHIIH DA l L Y_ 

PU RGE_SCHEDULE, ROTopoe a8rrycR8eTcH B 3:00 yTp8 eme,n;HeBHO. XOTH STO 

8STOMaTII'<IeCRH coa,n;aS8eMoe 3a,n;aHHe, STO He MeIII8eT ynpaBJIHTb ero BhI ­

nOJIHeHIIeM. !CaR H ,n;JIH JIID6hIX APyrIIx SII,n;OB aa,n;aHHH, BhI MomeTe HaMe­

HHTh ero CBOHCTBa (H8npHMep, H3MeHHTh BpeMH ero 38nYCRa, BhI3hIB8e­

MYID rrporpaMMy H~'1II onpe,n;eJIIITh, CJIe,n;yeT JIH CBHahIB8Tb ero C OKHOM). 

rURGC __ OG YAaJIHeT TOJIhKO Te aarrHCH ./KypH8JIa, KOTophIe rrOMe'<leHhI ,n;JIfl 

y,n;aJIeHIIfl, TaR RaR I1CTeK I1X nepuuiJ cuxpaHeHuR (retention period) (CM. 

,n;8JIee pa3,n;eJI «3a,n;aH ile nepIlo,n;a coxpa a e HIIfl»). 

YpOBeHb >KypHan"pOBaH"H 

"YrrpaBJIRTh 06'heMOM ./KypH8JI8 a8,n;aHHH MomHO T8Rme aa C'<IeT orpaHII'<Ie­

H Ha 06'heMa IIH<p0pMauIIH 0 a8A8HIIII, a8rrIIchIs8eMoH B mypHaJI. H8npII­

Mep, MomHO BeCTII mypHaJ[ TOJIbKO npH SbIrrOJIHeHHH aa,n;8HIIH, HO He rrpII 

ero C03AaHIIII. B HeKOTopbIX CJIY'<l8flX MO./KHO Boo6rn;e OTRaaaThCfl OT myp­

HaJIHpOBaHHfl. 

OrrpeAeJIIITh ypOBeHh mypH8JIHpOBaHHH MO./KHO npH coaAaHIIII KJIaCca aa ­

,n;aHIIH, aa,n;aB napaMeTp l og girl ~Llevel rrporr;eAyphI CRCATC_JOG_C_ASS. Bno­

CJIe,n;cT8HH aa,n;aH ile YH8CJIeAyeT CBoHcT8a KJIaCCa ( n pH HaJIH'<IHH CChIJIRH 

Ha RJIaCC TIpil c03,n;aHilil 3a,n;aHIlfl). 

DB MS_SCHEDULER IIo,n;,n;epmIlBaeT TpII ypOBHfl mypH8JIIIpOBaHHfl: 

DB MS_SCHEDULER LOGGING_OFF 
JKYPHaJIHpOBaHHe IIOJIHOCTbID OTKJIID'<IeHO. 

DB MS_SCHED ULER LOGGING_RUNS 
JICypaaJIhI Be,n;YTcfl TOJIbRO IIpH BblTIOJIBeHIIII 3a,n;aaIlJI. 3Ha'<leH ile TIO 

YMO.JI'<IaHHID . 

DBMS_SCHEDULER LOGGING_FU LL 
JKYPH8JIhI Be,n;yTca rrpII BhInOJIHeHIIII 38A8HIIH, 8 TaKme npH ocyrn;ecTB­

J[eHIIII JIKJ6blX orrep8UHH Ha,n; 3a,n;8HIIHMII (TaKHx K8K C03,n;8 H He, y,n;8JIe­

HHe II H3MeHeHHe). 
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MomBO aa.n;aTh rrapaMeTp loggi ng _leve l rrpoue.n;yphl CR[AT[_JOG_CLASS CJIe­
,ll;yIDIIJ;HM o6paaoM: 

5EGI N 
UtlMS_SCH l::lJUL I:: H. C ,sa t e_J ob_c lass 

( j ob_class_n ame = ) 'MONITOr!' 
l ogg i .nLlevel = ) dbms_scheduler legginG- f ul l 
) : 

rt~f) ; 

MomBO I13MeHilTh ypoBeHh mypH8JIIIpOS8HIIH, 38.a:8S flTPII6YT lOQ (J ­

j 1Q_level KJI8CCa 3a.n;aHrIH fWK B cJIe.n;ylOr::o;eM npHMepe (eM. ,!l;8JIee paaAe.n 
., ¥rrpaSJIeHlle 8TpIl6YTaMH» ). 

fJ EGT N 
DB Ms_seH EDULER. set _att ribu t e (NAME 

ATTRI5UTE 
VALU E 

) , 

EN D; 

3aAaH",e nep"'OAa COXpaHeH"'H 

=> sys.cefault_JCb_class· 
=> "logGing level" 
=> dbrns sctledu l e r logging _full 

Cyw;ecTByeT er::o;e O,ll;I1B CIIoco6 OrpaBl1:lJ:eBilfl p83Mepa mypB8JIOB - aa,n;aBile 

rrepIlo.n;a coxpaBem UI,1l;JIfl 3am -ICeti B *ypH8JIhHbIX Ta6JUIII;ax. TIPH 38rrycKe 
8BTOMBTII'tfeCKOrO 3a,n:aHIIfl PURGE_LOG H3 mypHaJla y,n:a .. 1 5JIOTCfl TOJIbKO Te 38-

nHcH, KOTophIe CT8pme COOTBeTCTBYIO~eit ,ll;8ThI . .IlJIHTeJIhHOCTh nepHO,ll;8 

coxp8HeHHR no yMOJITI8HHIO COCT8BJIfleT 30 ,ll;Heit. Qepe3 30 ,ll;HeH mypHaJIh­

HhIe 3anHCH, C03,!);8HHhIe 31 ,ll;eHh Ha3a,ll;, 6Y,ll;YT aBTOM8THQeCKH Y,ll;aJIeHhI. 

IIpH Heo6xo,ll;HMOCTH MomHO YK838Th pa3HhIe nepHO,!);hI coxpaHeHHR ,ll;JIfl 

Bcex KJIaCCOB 3a,ll;8HHH • .IlJIa SToro 38,ll;8HTe n8paMeTp ] oQ_h t sto ry npoue)1;Y­

phI CREIITE_JOB_C _IISS (3H8QeHHe no YMOJIQ8HHIO - 30 ,I1;aew). IIo3me Momao 

6Y,ll;eT H3MeHHTh nepHO,ll; coxpaaeaH.H ,ll;JI.H cy~ecTByIO~ero KJI8CCa 38,ll;a ­

HHW, 3a,ll;aB aTpH6YT l O(;L '1 istory. 

38,ll;8,ll;HM nepHO,ll; coxp8HeHHfl ,ll;JI5I .>KypB8JI8 npO,ll;OJI.>KHTeJIbH OCTbIO 

120 ,ll;BeH npH C03,ll;aBHH KJI8CC8 38,ll;8BHit: 

DEGI N 
OBMS_SCH EDULEn . c rea te_ j ob_c l a ss ( j cb _ c lass_name 

l CQ_hislc r y 
=> 'MONITOR" 
=> 12C 

) , 

EN D: 

B CJIe,ll;yIOIUeM npHMepe nepHO,ll; coxp8aeHlf5I 

BYIOIUero KJI8CC8 3a,n:8HHH DEFAU _ T _JOB_CLASS : 

Il EG I N 
OBMS_SC HEDULEn.set_att r ibute (NAME 

IITTRTI1JTr 
VII I ur 

) 
EtW; 

38,ll;aeTC5I ,ll;JI5I yme cyrn;ecT -

=> . sys. de ~ au lt_ 1 ob3la ss ' 

= ) ' l og histc r y' , 
= ) 1:;0 
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TeKyru;ee 3HaqeHile ,!J;.JIHTeJIbHOCTH rrepliIOAa COXpaHeHIUI *ypa8JI8 MomBO 

HaRTH 8 npe,ll;CTaSJIeHIIIl CJIOBapH AaHHhlX DGII_SCH COULCR_JOG_CLASS CS: 

SQL> SELECT job_class_name , logging_level , log_history 
2 FROM dba_scheduler~ob_classes; 

Jon CI ASS NIIM i 

DEFAULT JOB CLASS 
AUTO_TASKS_JOB_CLASS 
MONI IOR 

I OGG lOG II TSTORY 

RJNS 
nJNS 
RJ~~S 

12C 

12C 

B 60JIhDJIIHCTSe cJIyqaes 3HaqeHIIR no YMOJIQaHliRl )1)IR ypOBHR ,*ypaaJIII­
POB8HI1H Ii nepHo.n;a coxpaHeHlul OKa3hlSaK)TCH BilOJIHe IIO.n;XO,Z:VIIU;HMH. 

O,ll;H8KO B HeKOTopbIX CJIyqaHX MomeT B03BllKHyTb Heo6xo,ll;I1MOCTb a8Me ­

Bbl 3TllX 3BaQeHHH. JKYPH3Jrhl 06bIt{BO flBJlfllOTCfl e,!l.liHCTBeBBbIM cpeAcT­

BOM, c nOMolllbIO KOToporo MOJKHO BbIJIBHTb rrp06JleMbI noc;rre aaBepDJemUI 

a8,1J;amIiL ,l.lJ1fl oco6eBBO BaJKBbIX a8,ll;amlH MO.iKaO BK.7IlO'mTh DOJIBoe .iKyp ­

a8JIIIpOB8aIle. ,lJ;JISl 38,il8aIlll:, DO KOTOPbIM B8M ae06XOp;I1MO OPOCM8TPIl ­

B8Th 60JIee CT8pbIe, qeM OfibI"<lBO, CBep;eHIIfl, MO.iKHO YK838Th fioJIee p;OJIrllH: 

( 00 OTBomeBfllO K 3Ba"<leSIflO DO YMOJItIaH IIIO) oepIlO,il coxpaaeHHfl. 

>KypHallbl OKOH 

I\:3 K II ,rVlfl a3,11;a.HHH, ,1J;.,'Ifl OKOH DumYTCfl iKypHa.'IbI, KOTopbIe ,n:OCTYDHbI 

IIOJIh:lOB8TeJIIO qepe:l ,ilBa ope,ilCT8BJIeHHfl CJIOB8PH P;8HHhlX, OIIIlC8HHblX 

B CJIeP;YIOID:HX pa:l,ile~'18X . ... 
,.it:: B03MOJKHOCTh 3aD;aHHJI nepHOD;a COXpaHeH1UI H YPOBHJI :mypHaml ­

pomlHHH ;:J;.1J$l mypHH_'lOB OKOH He nOn;,IJ;ep:mlfBHeTC-H (e OT;'lHttUe OT •• " ',: '-_--1~~. JKypHUJIOB 3HD;HHHH). 

npeACTaBlleH"e DBA_SCHEDULER_WINDOW_LOG 

TIPH C03p;aHHH, 113MeHeHIlII H YAaJIeHHIl OROH peaYJIbT8TbI orrepaUIIH: 3a ­

rpY.iKaIDTCH B CBO,l.l;HYIO TafiJIllUY, ROTOp8H ,l.I;OcTyrrHa rrOJIbaOB8TeJIHM qepe3 

n pe,ilCT8BJIeHIIe DBA_SC HEDU _ER_WHlD OW __ OG. ilepeqeHb CTO~'16UOB rrpe,ilCT8B­

JIeHHH rrpHBe,n;eH B Ta6JIHUe HIIJRe. 

JIl\UJ cTOJ16:Qa OnncaHlre 

I OG _1 D Y HHKIlJIhHhlH H ,1I;eHTHQlHK8.TOp :lllm'IeH. 

LOG_])A 1= BpeMe HHaJl MeTKa 3arrHCH *ypH8JIa. 

W1NDOW_Nt,M[ HMJlOKH8. 

OP [ RATTON q TO npOll~Ol.U;tO C OKHOM np» TeKyt.qeM 06p8.~eHUH K HeM Y (H8-

rrpHMep, CLOSE, [HSABLE, ENAIlLE, OP=l-l , JPOATE) . 

S I A 1 US qTO rrpmI~OlIIJIO nOCJIe BhlnOJIHeHHH orrepaIJ;HIl 38,11;aHHeM (H8 -

rrplIMep, SUCCEEDED, FAIL :::O). 

USER_NAME HMH rrO;'Ih30BaTeJIH , Bhl3BaBlIIerO 38D;aHHe . 
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liMR cTO.:I6u:a 

rnasa 8 . V1cnonb30BaHlIle nllaHlIlpoBUJ,V1Ka 

OnncaHHe 

H.QeHTll¢HK8TOP K]lHeHT8, eC.'lH OR 6hlJI aa.n;aH IIOCpe,n;CTBOM 

DBI~S_S ESSIO N SET_ID EtHFIER. 

ECJHI T8KMI KOM8H.1I3 6hl.Jl3 BhlilJlH8 113 Oracle Enterprise Man­
ager HJlH Grid Control, TO CTOJlfieU aanOJIHReTCJI CJ1eD;ylOlIJ;HM 06-
paaOM: 

SYSMAN@192 . 168 . 1 . 1(!J.1'10zilla/40 (compatible : MS H: 6 0 , 

Wi ~do'lls N 

B aTOM npHMepe Mbl BH,D;HM, qTO nO •• b30B8TeJlb Grid Control C MMe­

HeM SYSMM~ BOllIe.,'} B cHcTeMY C IP-8JJ;peca 192. 168.1 .111 T. A' 

GL05AL UID ,UJla rJ106a:lbHoro nO:lb30nUTe:Ul B LlHHRMH cTo.Jlfien 38nHChlBIWT­
en r ]106a]lbHhlll DID. 

t, [)DTT IONf,L_ IN ::O JIJ06hlP .n;OJIO:IHHTPJ1bHhle CBe.n;eHHSI XpaH.RTC.fI B .n;aHHOM cTo.JI6u:e 

B BH.n:e ,1Hl1tIeHHSI nUIS CLOIi. H anpHMep, eCJ1H nporpaMM8 6hlJHl 

rrpHHY,!U1TeJlbHO OTKJIIOqeHl:l, TO CTO.J16e:u; OPERATION co,a;ep)f{HT 

3HIltIeHHP DTSllfll - , HO He nOHCH5IeT, KaK HMeHHO 6hlJIIl OTKJIIO~IPHIl 

rrpo rp8MMa. CToJI6eu; ADDITIO NAL_IW: O BhlBO.QH T no.n;po6HYlO H M­

cpopMaU;11lO . Hanp11Mep, eCJIH OKHO 6hlJIO OTKJ11OQeHO BPYQH YlO, 

TO o To6pMfUleTCR CJIe,a;YIOl.Qee: 

FORCE= "" TRUE"" fl EASOtl= ""manually cisableo"" 

npeACTaBneH.,e DBA_SCHEDULER_ WINDOW _DEl AILS 

O rm:caHHoe B rrpe,ll;hI,lI;yrn;eM p83,l1;eJIe npe,ll;CT8BJIeHHe DBA_SCH EDULERJvINDOvt 
_oc CO,ll;epm.HT CBO,ll;HhlH m.YPH8JI,lI;JIfl OKOH, HO He IIO,ll;pofiHYIO HHq,0pM8n;HIO. 

,lJ;eT8JIH HCnOJIh30B8HH.}I OROH MomHO H8HTH B npe,ll;CT8BJIeHHH DBA_SCHED ­
U _ER_WltWOW_DETAI LS, CTOJlfin;hl ROToporo rrepe"<lHCJIe HhI B Ta6JlHUe HHme. 

Hl\-IH CTO;JOu;a 

LOG TO 

WINDOI·tNAI~ E 

HI::.O_S IAHI_LlAI r. 

OIllIcalDle 

YHHKU;lhHhlH HOMep, IlpeZ\cTuB;lJl.I<Jl.QHH onpe.n;e:reHHYlO all­

rrHCh )f{ypHaJIa. 

BpeMPHHaH MPTKa 3arr11CII )f{ypHaJIa, BhlBOZ\IIMaJl. KaK 3Ha1.J:p­

HHe TllIIa TIM :::STAMP WITH TIME ZmJE" 

I1MH OKHa " 

3aIIJlaH11pOBaHHoe 11J111 ;mnpornPHHoe BpeMH pa60Thl OKHa, KO­

Topoe MO)f{eT He COBIlI:l.n;8Th C ¢8KTH'leCK11M BpeMeHeM H8'laJ11:l 

pa60Thl. 

ACT UAL STI\RT DATE OKHO MO)f{eT He OTKphIThca 11.JlH He 31lKphIThCa B aaIIJIIlHllpO­

BaHHOP llJlll 31l1IpomeHHoe BI"leMH. 3TO MO)f{eT npoH30HTll 110 

p.fl .QY rrpHQHH : OKH O He 6hlJIO BKJIlOQeHO, 6 hlJIO OTKPhITO 60JIee 

BhlcOlwnp110p11TeTHoe OKRO 11;111 'ITO-TO el.Qe. B aTOM CJIY' IHe 

B p:aHHOM cToJI6u e oT06pa)f{aeTC5I pea:1hHasr BpeMeHHa.fl MeTKa 

Ha1.JaJI80KHa. 



H:.\ul cTO.:I6n:a OUHCalDle 

WIN DO,'CDURATIOU 3a.n;aHHaa IIPO.n;OJIlliHTeJIbHOCTb OKHa, oTo6palliaeMasr KaK aHa­

'leHHe TMIIa I rnERVAL . MOllieT OTJIM'laTbCJI OT peaJIbHOH TIpo.n;OJI­

mllTeJlbHOCT M OKHa. 

IUSTANC=_lD 

AUlH IlONA L_ 1N -O 

PeaJIbHaJi npO,[lOJIlliMTeJIbHOCTb OKHa, oTo6palliaeMaa KaK 3Ha ­

t [eHMe TMTI8 LNTI:Rvt,L. MOllieT OT:Ult[I1TbCs[ OT 38,':13HHO" TIPO)J;OJI­

lliMTe.'1bHOCTH OKHa. 

HOMep ;maeMIIJIapa ,n:JIfl 6aahl .n;aHHhlX RAe. 

Jh063.fl .n;OIIOJIHMTe]lbH3a MHQ:lOpMan:M.fl, coxp8HeHHasr B BM.n;e 

;maqeHMa TMTIa CLOB . TaKaJl MH¢OpMaUHJI MomeT 6hlT b 'lpe3-

Bhlt[aMHo IIO]le3Ha ,':IJI.fl .n;llarHocTllKli rrpoo.'1eM C OKH3Mll. 

YnpaBI1eHllle aTplll6YTaMill 

H 8 npOT.mKeHllil Bceil rJIaBhl $I nORa3hlBaJI, RaR MomHO H83H8'laTb CBoilcT­

Ba pmVIll'lHhlM ROMIIOHeHT8M nJIaHllpOBIl\llKa B MOMeHT I1X C03p;aHII.H (Ha­

npllMep, nocpep;CTBOM npouep;yphl CREATE_JOB llJIH CREATE_·~'II N DOW). Op;HaKo 

B HeRoTophlX c JIyqa.rrx TpefiyeTcR I13MeBeHHe TaRllX CBOHCTB nOCJIe c03p;a­

Hll.fl ROMIIOBeHTa nJIaHllpoB:rn:HRa . HanpllMep, MomeT B03HHRHYTb Heofixo­

P;I1MOCTb ll3MeHeHll.H llHTepBaJIa Memp;y BhlnOJIHeHII.flMil aap;aHII.fl IIOC.ne TO­

ro, RaR 38p;8Blle C03p;aHO B fiaae p;aHBhlX. MomBo ll3MeBllTb cBoilcTB8, yP;8-

JIllB II nepec03p;aB Ofi'beKT, BO STO He ep;llHCTBeHHoe perneBile. 

TaKile CBOHCTBa, KaK rrep"op;"lIB OCTb BhlrrOJIHeHHfl, IIM fl paCDItCaHIIfl, ypo­

BeBb mypHaJIHpOBaBHfl H p;pyrHe, Ba3hl BaIOT ampu6ymaAtu 3ap;aBHfl, npo­

rpaMMhl I1JIll Ofi'beKTa. II8ReT D B~lS_SCHEDU LER cop;epmllT npoo;ep;ypy SET_AT­
TRIBUTE, KOTOp8fl rr03BOJIfleT ll3MeHflTb aTpllfiYThl cY:rn:ecTBYIO:rn:ero 3ap;a­

HIIfl, KJIaCCa 3a,ll;aBHH, rrporpaMMhl, pacnHCaHll.fl, OKHa llJIH rpynrrhl OKOB. 

IIpe,ll;nonomllM, B8npilMep, TITO Beofixo,ll;HMO ll3MeHllTb ROMMeBTapIlH ,lI;JIfl 

38,l1;aHII.fl PURG E_LOG Ha 3H8l1eHlle «This job purges the log entries of jobs 

and windows». ,JJ;eJIaeM CJIep;YIO:rn:ee: 

BEGIN 
ORMS SCllrrJ1J1 [ R. set att r i bute 

PU RG E_LOG 
'comments ' 
I r is JOb pUI'ges t he l OG en tries ot JObs or d windows 

) ; 
[tw ; 

IIpouemrpa npllHilMaeT Tpil napaMeTpa: 

liM.fl aneMeBT8, CBOHCTB8 KOToporo fiY,lI;YT II3MeB.flTbCfl. 3a,ll;aBIIfl, OKHa , 

KJI8CChl 38,l1;8BIIH, rpynnhl OKOH II p8cn HcaBHfl I1MeIOT YBIIKaJIbHhle 

I1MeHa , nOSTOMY BeT Beofixo,ll;I1MOCTII B YK83aHIIII T IIn a SJIeMeBT8. 
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ampu6ym 

II3MeHHeMoe CBoficTBO 8 BI1,l1;e 3Haq eHH5I THlIa VAR CHAR2. Ha6ap ,lI;OIIYCTll ­

MhIX 3Ha-qeHHH onpe,u:eJIHeTCH TIUlOM 3JIeMeHT8. HanpHMep, 1112x _t 2 i l­

ures - ,1l;OnycnfMblH 8TPH6YT ,!J;JIfl38,!J;8HRfl, aD He ,!J;JUI npo rpaMMhl. 

3 HattOlUe 

3H8'<1eHlle 8TpWGYT8. Tun ,n:aHHbIX onpe,1l;e.T£HeTCH 8blGOpOM 8TPllfiYT8. 

HarrpllMep, ,lI;JIH OROH 8Tpa6YT wi ndow_ p r i Qr i t y npllHHMaeT 3Ha-qeHHe 

VA RCHAR 2 ( LOW HJm: HIGH), B TO SpeMJI RaK 8TPIlfiYT duration Tpe6yeT He­

nOJIb30B8BIHI TilDa ,lI;aHHhIX I NTERVAL. 

TenepI. nepeH,Il;eM K paccMoTpeHllIO ,1l;OIIYCTHMblX 3Hallemlii .zVlfl pa3Bblx 
TImos BTP1l6YTOB. B CBH3II C TeM, 'ITO )J;JUl K am,ll;oro 3~'IeMeE[Ta OHR 6y)J;YT 

pa3HhlMll, Kam,ll;hIH 3JleMeHT 6y,n:eT paCCMOTpea B OTileJIhHOM pa3,1l;eJIe. AT­

prr6YThl 38,ll;aIOTCH RBHD [f no O,1l;HOMY, nO:,)TOMY 3H~PleHIIfi: no YMOJIQaHIIIO 

,n;JIH HIIX He npe,n;YCMOTpeHO. (3Ha'lleHIIH ITapaMeTpOB ITO yMOJI'lI aHIIIO 6hIJI.II 

n pIIBe,n;eHhl np.II OITIICa HIIII C03,n;aHIIH 06'heKTOB.) 

ATpnOYT Tnn ,!J;aHHhIX OnncaHHe 

comnent s 

erd da t e 

1l 00U:AN 

VARC HAR 2 

TIMESTIIMP 

i nst ance_st i - BOO I [ liN 
cki r ess 

VIIHCIIAR2 

VARCHAR2 

YKa3hlBaeT, CJIe.n;yeT JIll y.n;a:uITh 3a.n;aHlie nOCJIe ero 

;:U:lBeplIIeHlIH. ,n:onycTlIMhl c .;le,!!;YlOI..IJ;lle aHa 'Ie HlIll: 

TRUE M FALSE. 

KOMM eHTapMH. 

JlaTa, noe.lle KOTOPOH Jll,lJ;aHHe 60JIhlIIe He 6y.n;eT 3Il­

nYCKaThc.H. 3a.n;aHHe 5 y.n;eT y.n;aJIeHO (eCJIli aa.n;aH aT­

pHfiYT auto_c ro p) HJIH OTKJIIOl.£eHO. Ero CTaTYC M3Me­

HliTca B8 COM PLETED (ec:nr OHO aaBepmeHo). Ec.:m aTOT 

aTpHfiYT 3a.n;3H, TO aTpHfiYT 5chedule_na'fl8 AOJImeH co­

D;epJK8.Th NULL. 

IIpu pa50Te B 5aJP .n;aHHhlX RAe 3Il.n;RHHP 3RrrYCKRPT ­

cn: Ha JII060M O,!!;HOM :JKaeMnJIHpe. CJIe,!!;:''lOllJ;HH aa ­

nYCK M O)KeT 6hlTh oeYllJ;PCTBJIeH yme Hft ;,:\pyroM :JK ­

JeMnJIHpe, KOTOPhlH 6Y;,:\PT MPHhlI1e 3ftrpymPH. ECJIH 

.n:aHHhlH aTpHfiYT YCTaHOB:leH B aHal.£eHHe TRJ::, fiy.n;eT 

HCnOJIhaOBaThca O,lJ;HH H TOT llie aKaeMn.!Jap. BHe a8-

BHCHM OCTH OT ero aarpY)KeHHOCTH. ,n:on YCTHM hl CJIe­

.n:YIOllJ;He aHal.£eHHa: THUE H -ALSE. 

IIpHpo.n;a rrporpaMMhl. ,n:JIa PLj SQL-fiJIOKR yKR3hlB8 " 

PTca HCnOJIHsrPMhlH aHOHHMHhlH 5 JlOK . 

.IIJIsr xpaHHMOH npou;e.n;yphl YK3ahlBaeTCfl ee HMn 

(M01KHO TaKme YKaa3Th HMn cxeMhl H rraKeTa). 

JlJIsr HCnOJIH.fIPMOrO ¢aiiJIa npHBo.n;HTC.fI nOJ1Hhlii n yTh 

K ¢aiiJIy orrepaU;MOHHOH CHCTeMhl H .'IH cu;eHapHlO 060-

.'IO~[KH. 

KJIacc aa.n;aHHii, C KOTOPhlM CB.fIaaHO .n;aHHoe aa.n;aHHe. 
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ATpn6YT Tnn ,rtaHHhIX OnllcaHlltJ 

J ob_p r io r i ty PLS_HHEG _f1 I1pHopHTeT 3,n;aHH5I lIO OTHoweHHlO K ,n;pyrHM 3a,n;aHH­

.fIM Toro JKe KJHlf:Cfl. ECJlH BhlITOJIHeHHe HeCKOJIhKHX 

3B,n;BHHH o,n;Horo K."IBCCB 3anJlBHHpOBBHO Ha O,n;HO H TO 

me BpeM5I, T O nOpJl.ll;OK oT6opa 3a.ll;uHMH H3 K.1JaCC8 

ll;.1J.fI BhlnOJIHeHH.fI 6yll;eT oITpell;eJI5IThCa no HX npMopM­

TeTaM . ,IJ;onycTHMhl 3Ha1.IeHH.JI OT 1 (HBMBhlCWMH npH-

0pHTeT).no 5 (CRM hlH HH3KHH npHopHTeT). 3HWJeHHe 

no YMO."I1.I3HMIO - 3 . 

VAnCHAf12 THn 3a,n;aHHH. ,IIOlIYCTHMhl CJIeD;YlOll.I;He 3HR1.IeHHH: 

PLSQL_BLOCK 
S I OI-H:lU 'HOC cDJHE 
EXECUTABLE 

EC."IH ,n;UHHhlH UTPH6YT 3a,n;tlH, TO UTPH6YT p ro g r aln_na­
MS ll;OJlJKeH CO.ll;epJKflTh NULL. 

PLS_HHEG::: f1 CTeneHh lIapa."IJIe.1JH3MR ,n;JIH 3a,n;aHH5I. ,IIonycTHMhl 

3H8tJeHHSI OT 1.n;0 100 . 3H8tJeHlIe no yMOJI~[aHlIJO - 1. 

lOQ~inQ _lev el PLS_HHEG:::f1 I1o,n;p06HocTh perllcTpHpyeMoH MHcP0pMaU;HH. I10D;­

MeHJleT CBOHCT BU KJIaCCa 3fl.n;8HHH. 1I0nycTHMhl CJIe­

.n;yIOll.I;He 3 H B1.IeHMJl: 

DBMS_SCHEDULER. LOGGH1G_OFF 
DBMS SCHEDULER LOGGTNG RU US (no YMOJI~J8HHI(J) 

I) ~MS_SCH E DU L EA.LOGGI NG_ F U L L 

max_fai l u·es PLS_INTEG :::R Ko.;1JI~JeCTBO Hey.n;R1.IHhlX BhlnOJIHeHHH, no ,n;OCTHme ­

HMH KOToporo CTflTyC aa.n;8HHH H3MeHMTCH Ha llHOKEN . 
.llonycTHMhl 3Ha1.IeHHH OT 1,n;0 1000000. 3HU1.IeHHe no 

YMO.'11.IUHHlO - NULL, 1.ITO 03HR1.IUeT, 1.ITO HOBble 3K3eMn­

;lSIphl 3H.,.':\flHlISI 6y.n;YT 3UUYCKflThC.fI BHe 38BlIClIM OCTlI 

OT Toro, CKOJIhKO 3K3eMn.'1n:pOB yme He y,n;a."I0Ch Bhl­

nOJIHHTh. OT."IHtJHe OT CT8poro nflKeT8 D[lMS J OR, B KO­

TOpOM 6hl."I0 p83peweHO M8KCHMYM 16 Hey,.':\a~[HhlX 

BhlnOJIHeHHH 3a,naHHfl, nocJle 1.Iero OHO nOMe1.IaJlOCh 

KUK BR OK EN (11 aTY lJ;l-ul)py HeJIhaa 6hl.'10 H3MeHHTh). 

max_ runs NJM~ U1 

nl'll"I ber_o t _G r I'LS_I NI cG::H 
gumenls 

M8KCHM8JIhHOe KO."IH1.IeCTBO nOC.'1e,.':\OB3Te."IhHhlX 3ft­

nJlaHHpOBRHHhlX BhllIOJIHeHHH 3a,lJ;UHH.H . TIPH ,lJ;OCTH­

meHHH ::¥Toro MaKcHMYMfl 38.n;flHHe OTKJIJO~weTf:SI, ero 

CTl:lTyc MeH.HeTCH HR COM PLETED. )]onycTHMhl 3HR1.IeHHn: 

OT 1 ,n;o 1000000. 3Ha1.IeHHe no YMOJI1.IRHHlO - NULL, 
tJTO 03H8~[lleT, tJT O 38.n;IlHHe 6y.n;eT BhlnOJIHSlThC.fI BetJ­

HO HJIH.n;O ,lJ;OCTHJKeHH5I 3Ha1.IeHHH, YKa3aHHhlx B nB­

paMeTpe en c da t e HJIH max fallu res . 

KO.'1H1.IeCTBO aprYMeHToB .n;."I5I lIO,lJ;CT8BJIn:eMoH (inline) 
nporpRMMhl. EC."IH ,n;RHHhlH I:lTPH6YT 3R,lJ;aH, TO HTPH-

6YT p r og r ar1_nalne ,lJ;OJImeH cOD;ep:maTh ~JUL L. 

HMH 06'heKTa-nporpaMMhl, KOTOPblH ,n;OJI:meH He­

nOJIh::lOBIlThC.fI C aTHM .'18,.':\flHHeM. ECJIH D;8HHhl:H flTPlI -
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repeat_i n 
te rval 

resla r Lab le 

sched ule_l i 
mit 

rnasa 8 . V1cnonb30BaHlIle nllaHlIlpoBUJ,V1Ka 

Tnn ,rtaHHhIX OnllcaHHtJ 

INTERVA L 

BOOLEAN 

6YT a8,!1;I:tH, TO I:tTpn6YTbl Jcb_action , j cb_type 11 num­
be r 0 "_3 rgllmert s ,iJ;OJI)KHhl cO,iJ;epjKan. NUl I . 

CHMBOJIbHOe Bhlpa)f{eHHe, JIICnOJIb3YlOrn;ee CHHT8K­

ene KI:I.1J8HZlUPHOH CTPOKH (OllHCHUHhlH paHee). Hn­
npHMep: FHI::Q=YEAH LY, IJYMON 1H=12 . 

YK83bIBaeT, CJle,!!;yeT JIM nhlTI:tTbCH IIOBTOPHO BblTIOJl ­

HHTh ,1fl.,!I;8HUe nOCJJe Hey.n;St[HOrO allBepllleHHSI. ,lJ;o­

nYCTHMbI CJle.n;yIOw;ne 3H8'IeHHSI: TliUE 11 FA LS::: . 3ml.'1e­
HHA no YMOJJt[8HHlO - TRJr . 

PLS_INTEG:R B CllJIbH03arpym:eHHhlx CHCTeM8X 3a,o:aHlUI He Bcer.n;a 

3HnYCIUUOTC$l B aanJl8HHpOBclHHoe BpeMR. STUT 1:11'1>11-

6YT Y1W3blB8eT n.'WHltpOBl.QltKy H8 TO, ~JTO yme He 

CJIe,n;yeT aanYCKaTb aa.naHlte, ecJIlt aa.nep:a(Ka Olwa8 -

."I8Cb 6o.1JbWe YKIl31lHHoro B IlTpHfiYTe npOMeJKYTKIl 

BpeMeHH • .IlonYCTHMbl ,1HflQeHH5I OT 1 MHHYTbI .no 99 
,n;H e ll. HanpHMep, eC;IH nJIaHHPOBflJIOCh aanycTHTh 

3R,n;aHHe B nO;I.neHb H npeD;e;IbH851 3RD;epmKIl a8D;RHI:l 

PllBHOH 60 MHHYTllM, TO eC;IH 3a,n;llHHe He 6y,n;eT .lllny­

l.QeHO D;O qaCR ,n;H5I, OHO He 6y,n;eT aaIIYl.QeHO YJKe HH­

Kor.n;l:l . 

Ec."IH schedu 18_1i rli t He aa,n;aH, TO a8.naHHe 6y.neT BbI­

nO,,"IHeHO KorD;Il-HHfiy,n;b BnOCJleD;CTBHH, Kor,n;a OCBo60-

D;5ITC5I p ecypcbl,n;."151 ero BblnOJIHeHH5I. ITo YMOJItlftHHlO 

I:lTPH6YT YCTRHOBJIeH B NULL, q TO OaHRQReT, qTO ;:I8D;8 -

HHe MOJKe'!' 6blTb ;:I8IIYl.QeHO B Jl1060e BpeMJI IIOCJle ;:18 -

nJlllHHpOBIlHHOJ'O. 38,n;llHHe, aRnycK KOToporo npony­

l.QeH COJ'JlRCHO ,n;8HHOMY RTPH6YTY, He YQHTblBaeTCJI 

B KOJIHtIeeTBe ycnelllHblX H HeycnelllHblX BhlnO,,"IHe­

HHH aa,n;aHHJI. B JKypHll;I BHOCHTCJI aa.nHCh 0 nponyc­

Ke BblIIOJIHeHUfl aaD;RHH5I. 

schedule_name VAHCIlAH2 HM.fI paCIIHCaHH5I, OKHa HJIH rpynnhl OKOH, HcnO;Ib­

ayeMhlx B KaqeCTBe pacnHCaHH.fI D;JI .fI ,n;aHHoro ,1aD;<'l ­

HIUI. ECJlH D;8HHhlH RTPH6YT aa;:J;8H, TO IlTPH6YTbl 

end _d ate, start_date H repeat_inte rval ,n;O;IJKHhl (o.n­

HOBpeMeHHo) cOD;epmRTb NU LL. 

star t date VIIRCIli\R? 

st op_on_win - IJOOL I:: AtJ 
dow_clese 

HCXOD;HIl51 BPAMAHHfUI MPTKa HatJaJlfl BblnOJIHAHH.fI all­

D;RHHfl HJIH aRnJIaHHpOBRHHOJ'O BblIIOJIHeHH5I aaD;a­

HH5I. ECJIH D;RHHhlH 8TPH6YT a8,n;aH , TO aTpH6YT sched 
ule name ,n;o.llmeH co.nepmaTh NULL. 

LteiiCTBHe n pH a<'lKphlTHH OKHa. 'tITo ,n;O."IJKHO npOll3oii­

TH C 31lD;IlHHeM, eC.'lH OHO CBJlal:lHO C OKHOM, 8 OKHO <Ill­

KPhlBtH~TC5I B npouecce BhlnOJIHPHH.fI 38,n;aHH5I? E CJlH 

D;8HHblH IlTPH6YT YCTIlHoB."IeH B aHRqeHHe Tn UE, TO a8 -

D;IlHHe T8Kme 6y,n;eT OCTRHOBJIeHO. Ec."IH RTPH6YT yc ­

T8HOBJIeH B .1HfltreHHe Fil l sr , TO BblnOJIHAHHP a<'l,lJ;IlHH5I 

6YD;eT npo,n;OJIJKeHO ,n;ame npH a8KphlTHH OKHa. 
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Tun ,!J;aHHhIX OnnC8HHe 

VARCHAR 2 KOMMeHTapHH. 

PLS_Un EGER CPOK xpaHeHH.JI }IHcPopManHH (8 AHSIX) B mypHaJIe 
,I:\.lJJI ,!I;I:IHHOrO KJIIlCCIl 31:1,!1;I:lHHM • .IJ;onYCTHMbJ 3HH'Ie­

HUH OT 1 AO 999. 

lOQ(;in (Ll evel PI S nnrGrR YKa3hlBHPT ypOBPHh npOTOKO]lHpOBaHlUI. .llonycTH ­

Mhl f:JIP.n;yKlJ..qHe 3H3'lPHH.fI: 

resou rce cor - V/I RCHIIR 2 
Sf.,me r _Q roup 

VARC HAR 2 

PaCnI1CaHI1!1 

DBMS_SCHEDUL:::R.L OGGltlG_OFF 
DI1M S_SCI IrDUI ' H. I OGG T NG_RUt~ S (no YMOJltH1HHIO) 

DIlMS_SCII[I)UI ' H. I OGGTNGJU I I 

rpynna nOTpe61lTe':leit pecypcoB, e KOTOPO» CB$l3hl­
BaeTeS! i'laHHhlH KJIftCC 3a.n;aHHH. ECJIH 9TOT 3Tpn6YT 

38,lJ;I:lH, TO IlTpnfiY'f se r vice D;OJl)KeH cO,ll;ep:maTb NU LL. 

I1MH cepBHca (orrpep;e;leHHoe B 6a3e ,lJ;I:IHHhlX), KOTO­

poMy npllHH,'l;JIPmHT ,':\8HHhlll KJH1CC: :'18A8Hllll. 3Hflt[P­

HHe no YMOJPIaHHlO rW LL cooTBeTcTByeT cepBHcy no 

YMOJPIBHHlO. ECJIH 3TOT aTpHfiYT 3a,n;aH, TO aTpHfiYT 

reSO L ree co r sume r g r cup ,n;OJI:a::eH eOZlep:a::aTh t~ J I_L. 

Tun .n:8HlIh1X OnncaHlle 

en d date 

VARCIIAR? 

TIMESTAMP 

KOM MeHTapHH. 

BpeMeHlH-lJl M eTKa OTCe'lKH, noe.lIe KOTOPOH pac­

nHCllHHe IIpeKpll~aeT 3ll,n;aHHe ,n;aT. 

r epeat_in t e (va I VARCIIAH? CHM BOJIhHOe Bhlpa:a::eHlle, Hc:nOJIh<lyJO~ee CllHT8X ­

CHC KHJIeH.aapHoH CTPOKH (OIIHCHHHbIH paHee). Ha­

npHMep, FRE D=Y :::AR LY: BYMo~nH=12 . 

nporpaMMbl 

TIM eSTAM P Ha'la;lbHaa BpeM eHHaa M eTKIl, Hcno;lhilyeMaJl 

B Ka~'JeHAapHoH cT poKe. 

THn ,llaHHbIX OIIHcaHlle 

cOlN1en t:s VARCHIIR2 KOMMeHTapMll. 

nurnbe r _0 r _ 3 rQU- PLS_I NTEGER Ko.lIH'IeCTBO aprYMeHTOB nporpHMM hI. 

ments 

prO[rall action VARCIIIIR? TIpHpo,n;a nporpaMM hl: 

,IJ;JIJl PL/ SQL-6.lJOKa YKH3hlBaeTcJI MCnOJIHJleM hlH 

aHoHHMHbIH fiJIOK. 

,IJ;JIJl xpaHMMoH npou;e,n;yphl YKa3hlBaeTcJI ee MMJI 

(MO:a::HO T8K:a::e YKaa8Tb HMJI cxeMbI H n8KeT8). 
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rnasa 8 . V1cnonb30BaHlIle nllaHlIlpoBUJ,V1Ka 

THn .'l.aHHhIX OnHcaHHe 

VAflCHAfl2 

,ll;J1SI HCnOJIHSleMOro (ImMJIB rrpllBO.IJ;HTCn IIOJIHhlH 

rrYTh K ¢aii.'IY onepaUHOHHOH CllCTeMhl J.L'lH cueHa­

pmo 060;IOtJKH. 

THrr nporp8MMbI . .uonYCTHMhl C.lleLlYlOlQHe 3H8'1e-

HJ:IJI: 

I'LSQL IlLOCK 
STOR ED_PROCEDURE 
[ XECU rABL[ 

OKHa 

Tun )taHHhlX OnJlCaHHe 

comments I I MESTt,M I' 

du ra t i on nHERVA I 

er'd _da t e TIM ESTAMP 

repeot _inte rvol VARCHAR2 

resource_plan 

schedule nalTIe 

VAHCIlAH2 

TTM ESTf,MP 

sta rt _date I IM ESTAM I' 

winccw prio ri ty V/IRCHAR2 

rpynnbloKOH 

l\:oMMeHTapJUI. 

TIPO.n;OJl)KHT8JIhHOCTh OKRa. 

BpeMeHHa5I MeTRa, noc.1Je KOTOPOH OKRO He 6Y,lleT 
OTKPhlB3ThCSI . ECJlH .naHHhlH 8TPH6YT .1fl):tBH, TO 

8Tpn6YT sctledule_r ame iJ;OJIJKeH CO,l:lep:m8Tb tlU LL. 

CHMBOJIbH8H CTPOK8, HCIIOJIh3YIOLQ8f1 CHHT8KCHC 

Kfl:leHAapHOM {~TPOKH (OnItCllHHhlll pI:lHee). EeJIH 

.n;flHHbl:H 8Tpn6YT a3l1llH, TO 8Tpn6YT schecu l e name 
,n;OJl:meH cO,[lepacaTh NULL. 

PecYPcHhlll nJIaH, KOTOPhlii CB.JI3hlBaeTC.fI C ORROM. 

I1MH paCTIHCflHH.fI, KOTOPoe 6YI1flT HcnOJIh30BflTh­

CSI I1JISI .o:8HHoro OKH8. EC.'IH :;)TOT 8Tprr6YT 3811aH, 

TO I:IT prr6YTbl sta rt ca te, end da t e rr repea t i nt er ­
val 110JDKHbl co.o:epm8Th NU LL. 

C;re.o:YKu.qa.H BpeMflHHa.H MeTKa, Hll KOTOPYJO 3f) ­

II.'I8HHPOB8HO OTKpblTHe OKH8. ECJlH :;)TOT 8Tprr6YT 

38.o:8H, TO 8TPH6YT sc hed ul e_name .o:o.'ImeH CO,1l;ep­

maTh NU I I • 

IIprropHTeT OKHU. lIonycTHMhI c;re1l.YJOll.l;rre :JHatte­

HHn:: LOW rr HlGH . 

ATPHUYT THn JJ;allllblX OnHcaHHe 

TIMESTAM P KOMMeHTapHH l!;.'I,f( rpynIIhI OJWH. :3To e,iJ;HHCTBeHHhIH 

aTprr6YT, no.o:.o:epmHBaeMblH: I1JlSI rpynnbl OKOH. 
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3aKI1IO"IeHllle 

IIJIaBHpOBIll;IiK Oracle Scheduler - STO BOBaH YTllJUITa ynpaBJleBllH aa,D;a­

BHHMll, nOHBllBlllaHCH B BepCllH Oracle 109. OBa HBJIHeTCH ropaa,D;O 60JIee 

MOIIJ;BOH, '<IeM ee npe,D;llleCTBeBHHK - naKeT DBMS_"IOB. IIPIl IlOMOIIJ;H IlJI8BW 

pOBW;IlK3 MOjKHO 06eCne'<lIlBaTb BbInOJIBeHlle xpaHllMbIx n pOue,D;yp II 3BO­

HHMBbIX 6JIOKOB PLjSQL, 3 TaKjKe llCIIOJIBfleMbIX QlaHJIOB onep8n;IIOBHOH 

CHCTeMbI. )lJIfl Ka.JIeH,ll;apHbIX CTPOK, aa,D;alOIUHX Tpe6yeMoe BpeMfl BbIIIOJI ­

HeBll.}l aa,D;8HHii, llcnOJIbayeTc.}I BOTan;H.}I, np8RTH'<IeCKll He OTJIll'<lalOIIJ;8HCH 

OT 06bI'<IHoro aHrJIHiicKOro .}IabIKa. Bce onepan;llll nJI8BIIpOBIUIIKa ,D;ocTyn­

BbI '<Iepea nporpaMMBbIii HBTepQleiic np"JIOjKeHHfl BO BCTpoeHHOM IIaReTe 

DBMS_SCHEDULER. KpoMe Toro, Enterprise Manager B Oracle 109 npe,D;OCT8B ­

JI.}IeT rparpH'<IeCRHii HHTep<lleiic, KOTOPbIii MOjKeT 6bITb HcrrO~'1b30BaH ,D;JI.}I 

y npaBJleHH.}I a8,D;8HHHMll, '<ITO ,D;eJIaeT nJIaHHpOBaBlle BbInOJIHeHll.}l aa,D;aHllii 

'<Ipe3BbI '<IaiiBO rrpOCTbIM ,D;aace ,D;JIH Tex, KTO rrOJIb3yeTcH H M BrrepBble. IIJIa­

HHpOBIIJ;IlK rr03BOJIHeT orrpe,D;eJIllTb HMeHOBaHHoe pacrrllcaBHe, KOTopoe MO­

jKeT BbI3bIBaTbCH HeaaBHCllMO ,D;JIH BblrrOJIBeHllH ,D;eHCTBllH, rrpe,D;CTaBJIHIO­

IIJ;ero C060H nOJIHOe IIMfl I1CIIOJIHfleMOro iP8HJI8 I1JIII llMeHOBaBHYIO npo­

rp8MMY, CCbI.'13roW;yroCfl Ha llCIIO.'1HfleMbIH <jJaHJI. 3a,D;aHllfl TaKjKe Mor yT 

nOWIHBflTbCfl CIICTeMe YIIpaB.'1eHllfl pecypcaMll Oracle, KOTopan MomeT 

npllMeBflTbcn ,ll;JIH yIIpaBJIeBllH pecypcaMIl (II;IIY , cepBepbl II8paJI~'1eJIbBblX 

aarrpOCOB), ,D;ocTyrrBblMH OT,ll;e;rlbBblM 38,D;aHll.}lM. IIO,D;BO,D;.}I llTor, MomBO 

CK838Tb, t.JTO Scheduler - STO e,D;IlHCTBeHH8n: CllCTeM8 ynpaB.'1eHilfl 33,D;3BIIfl­

MIl, ROTopan nOHa,D;06HTCfl BaM ,D;JIfl IIJI8HllpOBaBilfl BbIIIOJIHeHHfl JII06bIX 

a8,D;aBllH . a8 HCRJIro'IeHlleM Tex, ROTopble TO'<lBO ,D;OJlmHbl BbInOJIB.}ITbCfl 

BBe CB.}I311 C 6aaoii ,D;8BBbIX (BanpHMep, ,D;JI.}I 38rrYCRa C8MOii 6a3bl ,D;8BBblX) . 



A 
KpaTK~~cnpaBO~H~K 

B STOM rrpHJIomeHHH npH Se,ll;eHhI OIHfC8HIUI rrapaMeTpOB II THIlOB .u:8HHhIX 

Beex YIIOMHHYTblX 8 KHilre BCTpoeHHbIX n8KeTOB, a T8fOKe nepeqrrCJIeHbI 

CTOJIGD;hI rrpe,ll;CT8BJIeHllil cJIosapn ,!l;aHHbIX, CBfl38HHbIX C STHMll n aKeTaMH. 

DBMS OBFUSCATION TOOLKIT - -
IIaKeT ,il;OcTyrreH B Oracle9i H nocJIeAylO~llx sepcllflx, XOTfl H He peKOMeH ­

,n;OB8a K npIlMeHeHlllO B Oracle 109. DB oGecneQHSaeT nO,1l;,ll;ep.iKItY mlHppo­
S8HRH, reaepaUHII KJIIOtJeit II xenm:poB8Rll}1 . 

DES3GETKEY 
IIporpaMM8 reHepwpyeT KpaiiTorpaqm:"lIecKH 6e30rr8cHbl ll KJIlOQ WHQJPOS8' 
ERH. Kmoq MOJKeT llCrrOJIb30B8Thcn 8 8JIrOpliTMe WHQJposaHHfl DES3 (Triple 
Data Encryption Standard) R8R B ,ll;ByX-, TaR II B TpeXIIpOXO,1l;HOM BapnaRTe. 

IIporpaMM8 peaJUf30B8H8 B BRAe neperpymeHHblx <PYHKD;HH II npOae,ll;YPbl, 
ROTopbIe. B CBOro O'Iepellb, neperpymeHhIllJHI P83.1UI'IHbIX TIIIIOB 1l8 HHbIX. 

IIpH HHMaeT 2 BXOIlH bIX napaMeTpa H B03Bpa:w:aeT KJIIO'I B BbIXOIl HOM IIapa ­

MeTpe. 

HMlI napa:MeTpa Tlln ,IlaHHbIX Onncalllle 

key 

I1n~I\R Y_ TNTrGrR KOJIMtleCTBO npOX0I1:0B B a;uopHTMfl Triple 

DES: 1 11:."151 .n;Byxnpoxo.n;Horo, 2 .n;JI51 Tpexrrpo­

XO.ll;HOro. ITo yMOJI~IllH1UO 1 ( .Il;ByxnpOXO,1l;HblH). 

VAnC HAn2 CTPOK8. HI:l'l8.."IbHOrO 3HI]'1eHI151 ;:J;."IR reHepHpo­

B.'1HIUI KJIIO'Ia. 

V/\RCII/\R? E .n;HHCTBflHHhlM Bhlxo.n;HoM (OU'!') napaMflTp; 

B Hero rrOM eIQaeTC51 creHepHpoBa HHhlM KJIlOq. 
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llAeHTIiqHa rrepBOll BepCIiIi B TOM, "<ITO rrpIiHIiMaeT ABa BXO/1:HhlX rrapaMeT­
pa Ii B03Bparn;aeT RJHOq B BhlXO/1:HOM rrapaMeTpe. OTJIIiqIie 8 TOM, qTO rrapa ­

MeTpbl IiMefOT TIirr RAW. 

liMR napaMeTpa Tun .'laHHhIX OnucaHHe 

wr ich 

seec 

key 

IJH~AH'{ _IN I : GEK KOJUI1.£ecTBO rrpoxo.JJ;oB B a:IrOpHTMe Triple DES: 

1 ~,]R .JJ;ByxnpoXO.JJ;Horo, 2 ,iJ;JlR TpeXnpOXO,iJ;HOro. 
ITo YMo.,]1.£aHHIO - 1 (,':\Byxnpoxo,':\Hhlii). 

RAW CTPOKll HlltIflJIhHOrO 3H8tIeHHR .n;JIR reHepHpo ­

BaHHn KJII01.£a. 

HAW E.JJ;HHcTBeHHhlii Bhlxo.n;Hon (OUT) rrflpaMeTp; 
B Hero nOMe:w;aeTCH creHepHpOB3HHhln KJII01.£ . 

IIpHHIiMaeT /1:Ba BXO/1:HblX napaMeTpa Ii B03Bparn;aeT creHepIipOBaHHblH 
KJIIO"<I. B03Bpama eMblH: KJIfO"<I IiMeeT TIi D VARCHAR2 . 

lil\-IH napaMeTpa TJln ,!laHHhIX OnJlCaHJle 

wh i ch GHUI RY nHf GER KO.!JHtleeTBO npOXO,':\OB B fl.!JI'OpHTMe Triple DES: 
l.n;:IH ,!IByxnpOXO,!lHOI'O, 2 ,!IJIH Tpexnpoxo.n;Horo. 

ITo YMOJl"llaHHIO - 1 (.n;By xnpoxo.JJ;Hhln). 

VAKC IIAK2 CTpoKa Ha1.£aJIhHOI'O .1Ha"lleHIUI .JJ;JI.JI reHepHpo ­

BHHUR KJIIO"llH . 

llAeHTIiqHa rrepBoii BepCIiIi 38 IiCKJIIOqeHHeM TOI'O, qTO orrepHpyeT 3Haqe­
HIi.flMIi TIirra RA\l1. B03Bparn;aeT KJIIOq B 3Ha"<IeHIiIi TIiIla RAW . 

lil\-IH napaMeTpa Tun .Il;aHHblX OnJlCaHUe 

DESGETKEY 

BINARY I NTEGER KOJlWleCTBo npoxo.n;oB B IlJlrOpHT:Me Triple 
DES: 1 .n;JIn .n;ByxrrpOXO.JJ;Horo, 2 ,n;JIH Tpexrrpo­

XO,ll;HOro . ITo YMOJl1.£HHHIO 1 (,ll;Byxnpoxo,':\HbIM). 

RA\~ CTPOKIl HIl1.£aJIhHOrO 3Ha1.£eHUH ,iJ;JIn reHepupo­
BaHun KJII01.£a . 

IIpor paMMa reHepHpy eT KJIIO'rIH /1:mI a JIropIiTM8 DES (Data Encryption 
Standard). RaK H DES3G ETKEY, OHa peaJIIi30BaHa B BHiW AByX IleperpymeH­
HblX fPYHKD;Hll H AByX IlpOue/1:Yp. IIapaMeTpbl HMeIOT TOT me CMblCJI ; OTCYT­
cTByeT rr8paMeTp which. (B 8JIropIiTMe DES IiCIlOJIb3yeTca TOJ[bRO O/1:IiH 
IlpOXO/1:, rrosTOMy BeT Beo6xo/1:IiMOCTIi B rr8paMeTpe, YK83hlBafOrn;eM AByX­
IiJIIi TpeXrrpOXO/1:Bblll pemIiM, RaR B CJIy'rlae DES3.) 
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DES3ENCRYPT 
IIporpaMMfl npHMeHfleTCR ,1l;JIfl aflIIIIIQJpOBhIB8HIIR BXOIlHhlX ,ll;aHHhlX ITO UJI­

ropwTMy DES3. Pea.JI[130BUH8 B BII,lW rreperpy*eHHhIX <PYHKD;llil II npo:o;e­
,lI;yphl, KOTOphle, 8 CBOIO Oqepe,ll;h , rreperpymeHhl ,lVUI PU3J1HQHhIX TIIIIOB 

,lI;8HHhlX. 

IIp H HHMaeT qeThlpe BX0,ll;HhIX rrapaMeTpa II B03Bpar:u;aeT 3amHl:PPOB8HHOe 

3Ha-qeHile B BhlXO,ll;HOM rrap aMeTpe. 

Hl\-11I napaMeTpa Tun .. aHHLIX OnllcaHHe 

i r pLt s t r i ne Vt,RCIIIIR? 

VA kCHAH 2 

BXOiJ;HflJl CTPOKfI, KOTOPflSl110JUKHfl 6hlTh a8lUI:Ht1-

pOBaRa. Ee .n;JlHH8 ,n;OJDKHa 6 hlTb KpaTHS BOChMH. 

KJIJ01.I lIIH£pPOBruIlUI. Era .QJIHH8 ,n;O.'1)KH8 6hlTh 

KpaTHa BoehMH. 

er c r vpted_st r i nq VARCHAR2 E.n;HHcTBeHHwH BhlXO.ll:HOH napaMeTp; B HeM nepe­
,D;8en!$1 <'ialUlHi1pOBflHHoe :lHWreHlle. 

BItlAnV_I NTE- Ko.1JH1.IeCTBO npOXO,D;OB .!I;.1JjJ a,"IrOpHTMI:l Triple 
GE: H DR';: 1 .n;;1SI .n;ByX npoxo.n;OB, 2 .0;:1$1 Tpex . ITo YMO,Jl -

'l8HHlO - 1 (.n;ByxnpOXO,[lHblH). 

VARCHAR2 BeKTop HHHUHS}IH3SUHH. STO 3HSQeHHe ,[I06SB}IH-

e TCR K BXO,[lHOH cTpoKe ,[IJlJl YMeHbllleHlul nOBTO­

paeM o cTll 3alllll!jlpOBI:lHHblX ;matJeHHH. Heo6.l13i1-

Te:lhHblii n8paMeTp. B CJ1YQae HCn0J1b30B3HH.lI 

CYMMIlPHHR ,[I.'IHHIl Bxo.n;HoM CTPOKH H BeKTopll 

HHHUHa.JIH3auHH ,[IOJDKHa 6b1Th KpaTH3 BOCbM H. 

npo~eAypa (Bepc,,~ 2) 

H,ll;eHTHtfBa sepCHI1 1 3a HCKJIlOlIeHHeM TOr O, liTO rrpHHHMaeT rrapaMeTpbl 

THTIa RAI,~ . 

liMa napaMeTpa THrr ,Il;aHHblX OrrHcaHHe 

i r p ~ t 

key 

er c r vp t ed 

iv 

RAW BXO,[lHSH CTPOKS, KOTOPS.lI ,[IOJDKHS 6WTh 38-

lllHqlpOBllHll. 

RAW K.,'IlOQ lllml JpoBHHH.lI. 

RAW E,[IHHCTBeHHhlH BWXO,[lHOM nHpsMeTp; B HeM ne­

pe,!1aeTC.lI 31:llllmpPOBllHHOfl 3Hl:ltIeHHe. 

BIt~A RY INTEGER KO.1JWJeCTBO npOX0,!10B ,!1.1J$l l:IJ1rOpHTMI:I Triple 

DES: 1 ,!1.'I.lI ,!1BYX npOX0,!10B, 2 ,!1J1H Tpex. ITo 

YMOJ11.£aHHlO - 1 (,[IByxnpOXO,!1Hhlii). 

RAW BeKTop HHHlI;HSJ1H3HlI;HH. STO 3HH1.£eHHe ,[I068B ­

.'IReTCR K BXO,[lHOH cTpoKe ,[IJ1R YMeHbllleHHR no­

BTopsreMocTH a3111mi lpoB8HHblX 3H3tIeHHM. H e -

06sr3sTe.'IbHhlii nspaMeTp. 
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¢lYHKL\"''' (Bepc",,, 1) 

ll.n;eHTIiqHa npoue.n;YPHOH: BepCIiIi. IIpIiHIiMaeT qeThlpe napaMeTpa Ii B03-

Bparn;aeT 3aIlIIiQJPoBaHHoe 3HaqeHIie TIina V!\RCH!\R2. 

HMfI napaMeTpa Tun ,Il;aHHl>IX OnHCa1Dle 

VAKCHAK2 

VARCHAR2 

BXO,':\H8sr cTpoKa, KOTOP8sr ,':\OJDKH8 OhlTh 3a.IIlJ:uIJ­

POB8HIL Ee ;:J;JIMH8 D;OJI:lKH8 6hlTh Kp8TH8 BOChMM. 

K:no1.£ IIIM<pPOB8HIisr. Ero ;:J;JIMH8 ;:J;OJI:lKH8 6hlTh 

KpaT Hfl BOChMH. 

5HlAflY_INTE- Ko;'m1.£eCTBO npoxo;:J;oB ,':\JIH a;1r0pMTMa Tripl e 

GEH DES: l.1l;JI.fI .1l;B Y x npOXO.1l;OB, 2.1l;JlSI TpflX. ITo YMOJI -

1.£RHHIO - 1 (;:J;Byxnpoxo;:J;Hhlii). 

VARCHAR2 BeKTop IiHMII;H8JIM38II;HIi. STO 3H8"lleHHe ;:J;o6aB.'lSI-

eTCSI K BXO.1l;HOii cTpoKe D;JISI yMeHhlIIeHMR nOBTO­

p.lleMO(~TH 38lIIHllJPOBHHHhlX 3HHtteHHii. He06.f13H­

TeJIhHhlii nap8M eTp. B CJIY1.£8e HCnO;'Ih30B8HH.fI 

CyMMHPH8J1 ;:J;;'IHH8 BXO;:J;HOii CTPOKH Ii BeKTop8 

HHHUHRJIH,18II;HH ,':\OJI:lKH8 OhlTh Kp8TH8 BOChMH. 

¢lYHKL\"''' (Bepc",,, 2) 

H,lI;eHTH"t{Ha BepCHH 1 3a HCKJIIO"'IeHHeM TOrO, "'ITO IIpHHHMaeT napaMeTpbl 

THna RAW H B03Bpa:rn;aeT 3aIlIHQJPoBaHHoe 3HaqeHHe THna RAv,'. 

HMR napaMeTpa THn ,a;aHHhIX OUHCa1Dle 

key 

wrich 

iv 

DESENCRYPT 

RAW BXO,n;H8sr CTPOK8, KOTOP8sr ,n;OJI:lKH8 OhlTh 3a­

lIIH(lJpoBHH8. 

flAW K ;'IIo1.£ IIIH(PPOBRHHH. 

BHlARY _I NTE GER KOJIH"llecTBO npoxo.QoB .1l;JI fl 8JITOPHTM8 Tripl e 

DES: 1 .Q.1JJI .QBYX npOXO.QOB. 2 .Q.1JJl Tpex. ITo 

YMO]I1.£aHHIO - 1 (,':\By xnpoxo.QHhlii). 

Ht,W B flKTOP HHHII;H8JIH3aII;HH. 3T0 3H8tIflHHe .Q008B­

JIHeTCJl K BXO,n;HOii CTpOKe ,':\JIH YMeHhlIIeHHH no­

BTopsreMot.'T1i 38IIIH<PPOB8HHhlX 3HH1.£eHHlr. He-

00.fl3 RTflJlhHhlH napRM flTp. 

IIporpaMMa 3aIIImiJpOBhlBaeT .n;aHHhle no aJIrOpIiTMy DES. ITeperpYjKeHa 

.n;BYMH npoue.n;ypaMH H .n;ByMH IPYHKUHHMH, H,il;eHTH"llHhlMH aHaJIOrHqHhlM 

n porpaMMaM DES3ENCR YrT; OTCYTCTByeT napaMeTp whicCI . B aJIrOpHTMe DES 
HCIIOJIb3yeTcfl TOJIbKO O,ll;Ha npOXO,ll;, II03TOMY HeT Heo6xo,il;I1MOCTH B napa­

MeTpe, YKa3blBalOIUeM ,lI;ByX- I1JIII TpeXnpOXO,ll;HblH pejKIIM, KaK B CJIy'<Jae 

DES3. 
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DES3DECRYPT 
IIporpaMM8 paCIlIHCPPOBbIBaeT 3811HIq,POB8HBbIe .n;8HHbIe no 8JIrOpIITMY 

DES3. EaR II cooTBeTcTBYlOmaJI eft OES3ENCRY PT. OHa peaJUI30B8S:8 B 8If)J;e 
neperpymeHHhlx I1po:u;e,a;yphl Ii QJYHKIl;IIII, KOTopwe T8Kme rreperpymeHhI 
,1J;JIH pa3JUFIHhIX TilIIOB ,n;aHHhIx. 

IIpII HllMaeT TleTblpe BXO,ll;HblX napaMeTpa II B03Bparn;aeT paCnIIH})POB8HHoe 

3H8'<1eHile B BblXO,ll;HOM rrapaMeTpe. 

HMO napaMeTpa THn )l;aHHbIX OnncaHHe 

VA RC HA R2 

key string VIIRCIlAR) 

3allllnpPOB8HH8H CTPOK8, no.n;Jle:llw.~aH puc · 
lIlllcPPOBhlB8HHIO. 

KJlJO~J llllHi1poB8HHJI; TOT )Ke. KOTOPhill HC-

IIOJIh30B8JIC.JI ,ll;}l5I 38IIIHCPPOBhlB8HIHI. 

dec rypted_st ri. ng VA HCHAH 2 E.n;HHCTBeHHhlH BhlXO,ll;HOH napaMeTp; B HeM 

nepe.n;aeTCH paClllHCPPOB8HHoe 3HaqeHHe. 

whch BItJARY_IUTEGER KOJI H QeCTBO npoxo,n;OB .n;.'I5I 8JIr'OPHTM8 Triple 
DES: 1 AJJH .n;ByX npoxo.n;OB, 2 A.1JH Tpex. ITo 
YMOJlQaHHIO - 1 (,o:Byxnp oxo,o:Hhlii) . 

Vt,HCIlAH 2 BeKTop HHHUHflJlII3flUHH. STO 3HI11.JeHlIe ,0:0-

6aBJ15leTCn K BXO,o:HOM CTpOKe ,o:Jln YMeHhIlIe­

HlIn nOBTopneM OCTII 38IlIlIIPPOB8HHhlX 3H81.Je­

HIIM. ITAPflMeTP He06513RTeJleH, HO ecJlll OH OhlJl 

38,o:8H rrpH 38IlIllCPpoBhlBaHllll, TO rrpll pac­

IlIllCPPOBhlB8Hllll TO)f{e ,o:OJl)f{eH 6hlTb YK83aH. 

ll,n;eHTllqH8 BepCllH 1 38 HCKJIIOqeHHeM Toro, 'ITO rrp H HHMaeT n apaMeTphl 

THll8 RN,~ . 

Hl\-Ill napa:»eTpa Tnn ,!IaHHhIX OnllcalDle 

i np L t RII \~ 3alIllui1pOBflHHoe 3HA1.JeHHe, nO,ll;,'Ie)f{flll.l;ee PAC­

lIlllCilPOBhlBflHHIO • 

key 

wrich 

iv 

VIIRCHAR2 

VARC IIIIR ? 

KJIlO~J wmppOBBHH.H; TOT )f{e, KOTOPhlM HC­

rrOJIh,10BI1.'ICn ,o:Jln 33IlIHCPPOBhlBflHHn. 

E,o:HHCTBeHHhlM BhlXOJJ;HOM napaMeTp; B HeM 

rrepe,o:aeTC5I P8CWHCPPOB8HHoe 3H81.JeHHe. 

IHNAHY _I N I f:: GEH KO,'IH1.JeCTBO rrpoxo,o:oB ,o:JISI 8,'IrOpHTM8 Trip le 

DES: 1 .n;JI.H .n;ByX rrpOXO;:J;OB, 2 ;:J;JI.H TpeX. ITo 

YMO,'I1.J3HHIO - 1 (,o:Byxnpoxo,o:HhlM) . 

\If, RCIIIIR? BeKTop HHHUHA,'IH3RUHH. STO 3HA1.JeHHe ,0:0-

68B JlfleTCSI K BXO.n;H Oii CTpOKe ,o:Jlfl YMeH hweHlIfl 



KpaTKiI1~ cnpaSO'-lHiI1K 435 

liMR napaMeTp a Tun ,!J;aHHhlX Onn calDle 

n OBTopsreMocTH 3alIIHCPPoB8HHhlX 3H aqeH HH. 

ITapaMeTp H eo6sr38Te.'IeH , HO eC.'IH OH 6hlJI 38-

AaH npH ,'lfllIImllpOBhlBflHHH, TO npM paclIImll­

pOBhlBaHMH TO)Ke AO.'I)KeH 6hlTh YI<a3aH. 

!l>YHKLI"''' (Bepc",,, 1) 

ll.n;eHTII"<IHa npoue.n;ypHoll BepCIIII . IIpIlHilMaeT qeThlpe napaMeTpa II B03-
Bparu;aeT pacIIImpPoBaHHoe 3HaqeHile Tilna VII RCHII R2. 

liMa napaMeTpa Tun ,!J;aHHhlX OnUCaHlltl 

wrich 

VARCIIAR2 

VARCHA.R2 

BalIIlHPpoB8HHflSl CTpOKa, no.n;.'Ie)Kam;8S1 pac­

lIIHCPPOBhlB8HHlO. 

IC'IlOq lIIH CPpoBaHHsr; TOT )Ke, KOTOPhlH HCnOJIh ­

aOB8JlCSI D;JISI aalIIHq,pOBhlB8HHSI. 

BHjARY_INTEGER KOJIH'IeCTBO npoxoAoB AJISI 8JIrOpHTM8 Triple 

DE,.q: 1 .n;.'ISI .n;ByX npoxo.n;OB, 2 .n;JISI T pex. ITo 

YMOJI'I8HHlO - 1 (ABy x n poxoAH hlH). 

VAHCHA.H2 BeKTop H HHII;H aJIH38II;H H. 3To 3Ha'IeHHe D;o6aJ1-

.'ISleTCSI K BXOL\HOH CTpoKe L\JIJI YMeHhlIIeHHJI no­

BTOpJleMOCTH aalIIHI}.lPOBaHHhlX aH8~IeHHH . ITa ­

p8.MeTp H e oOSl3aTeJIeH, HO eCJIH OH 6hlJI 38.n;aH 

npH 381IIHCPPOBhlB8HHH, TO npH P8ClIIHq,POBhl ­

B8HHH TO)Ke ):tOJI)KeH OhlTh YKfl3UH. 

!l>YHKLI"''' (Bepc",,, 2) 

ll.n;eHTIIqHa BepCIIII 1 3a HCKJIlO"lIeHileM Toro, "liTO rrpIlHHMaeT rrapaMeTpbI 
THna RAW II B03Bparu;aeT pacIIImpPoBaHHoe 3Ha"lleHile THna RAIiI . 

liMR napaMeTpa Tun ,!J;aHHhi X 

HAW 

OnucalDle 

3UlIIIICPPOBuHHasr CTPOK8, no.n;JIe:aUUU8Jr p ac­

lIIH4.JpoBhlBaHHlO. 

flAW KJIlo'I lIIHCPPOBaHHsr; TOT :me, KOTOPhlH HCnOJIh-

30Ba.1ICSI LlJISI 3allllHllpoBhlB8HHSI. 

BINARY I NTEGER KO.IJWlecTBO npoxoLloB ZI;JIJI fl.IJrOpHTMa Tripl e 

DES: 1 .n;JIJr .n;ByX npoxo.n;OB, 2 .n;JIJI Tpe x. ITo 

YMOJIQaHHIO - 1 (L\ByxnpOXOL\HhlH). 

flAW BeKTop HHHD;H 8 J1H3aD;HH. ::lTo 3H8QeHHe Ao68B-

JIJleTcsr K BXOAHOH cTpoKe L\JIJI YMeHhlIIeHHJI no­

BTopSleMoCTH 3fllIIHCilPOB8HHhlX 3Ha~IeHHH. ITa ­

paMeTp He06.H3aTeJIeH, H O ecJIH OH 6 hl_'1 38AaH 

npH aalIIIUVpOBhlB8HHH, TO np" p8ClIImi.JPOBhl­

BflHHH TO)Ke AOJI)KeH 6hlTh YKnaHll. 
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DESDECRYPT 

MD5 

IIporpaMM8 paCIIIIHllpOBhlBaeT ,n;aHHhle no 8JIrOpIlTMY DES. KaK [I DES3DE­
CRYPT, OBa rreperpy*eHa ,ll;ByMR rrpoo;e,n;ypflMII II ,ll;ByMa QJYHKUIIRMH, 

H,n;eHTIIQHhlMII UHaJIOf'I1'llHhlM rrporpaMMaM DESENCRYPT; OTCYTCTByeT napa­

MeTp w~li ch . B aJIrOpHTMe DES HCIIOJIb3yeTcH TOJIbKO OJ.l:I1H npoxo,ll;, naSTO ­

My BeT Heo6xo,!l;IIMOCTH 8 n apaMeTpe, YK83b1B81O:w;eM ,lJ;ByX ' HJIIi Tpexnpo ' 
Xo,n;HbIll pe)KHM, KaK B CJIYlIae DES3. 

IIporpaMM8 IICIIOJIh3yeTcH ,ll; JUI nOJIYYleHIUl xellI-3HflTleHIUI MD5 (Message 
Digest 5) ,ll;JIH BXO,il;Horo 3Ha'<leHHfl. IIeperpymeH8 Q1YHKD;rrew H npou;e.n;y­
poti, IWTophle T8Kme neperpymeHhl ;:vm: paaJIIlqHhlX TRITOB ,ll;flHHhlX. 

IIpIIHHMaeT O,il;I1H BXOAHOH rrapaMeTp II B03Bpa:w;aeT xeIII -3H aQeHHe 8 Bbl ­

XO,ll;HOM napaMeTpe. 

HMfJ napaMeTpa Tun .r.;aHHhlX OmlcaHHe 

VAHC HAH2 

crecksum_st r inQ VAnC HAn2 

CTPOl{ft, .D;JISI KOTOpoii: paCC1.IHT hlBaeTC.fl xern-3Ha -

1.IeHHe. 

BhlXO.D;HOH napaMeTp, B KOTOPOM B03Bp8lQaeTC.fl 

xern-3HfltJeHlle. 

ll,n;eHTIIQHa nepBOH BepCIIII 3a I1CK·JIIOQeHileM TOI'O, QTO pa60TaeT C rrapa­

MeTpaMil TilIIa R II \~r. 

Hl\11I napaMeTpa Tlln naHHLIX OmrcaHlle 

RAW 

cr ecksum HA';/ 

3HflQeHHe , .D;JI.fl KOToporo PflCCQHT hlBfleTC.fl xern-

3Ha1.IeHHe. 

BhlXO.QHOii: rrapaMeTp, B KOTOPOM B03Bp8lQaeTCSI 

xern-3HIPleHHe. 

TIpIlHilMaeT O.l1:I1H BXO.l1:HOH rrapaMeTp. B03BpaIIJ;aeT xeIlI - 3HaQeHile TIIrra 

VA RCH AR2 .I1:JIIIHOH 16 6aHT. 

HM1J napaMeTpa Tlln )l;aHHLIX OnllcaHlle 

VAHC HAH2 C T pOKa, .QJI.fl KOT OPOii: paCC1.IHThlBaeTCSI xern-3Ha-

1.IeHHe. 
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¢lYHKL\"''' (Bepc",,, 2) 

IIpHHHMaeT O,ll;HH BXO,ll;HOH: rrapaMeTp. Bo:mpaIIJ;aeT xem-3HatfemIe THrra 

RAW ,ll;JHIHoll 16 6aiiT. 

Hl\-UI napaMeTpa Tun ,Il;aHHbIX OnHcaHlle 

i r pLt Rlli'! 

DBMS CRYPTO 

3HIl~[eHHe. ,n;Jl$l KOToporo plH~et[HThiBaeTe51 xew-

3H8QeHHe. 

IIaKeT ,ll;OCTyneH TO,,'1hRO B Oracle Database 109. KaR II OGM S_OG FlSCI\TI ON_ 
TOOLKIT, llCrrOJIh3yeMhIH: B Oracle9i, OB BKJIK)tfaeT B ce6H rrporpaMMhI ,ll;JIH 

3amll(llpOBhIBaHllH, paCmll(PPOBhIBaHllH, reHepaUllH KJIIOtfa II BhItfllCJIeHllH 

xem-3HatfeHllll. B Hero TaKme BXO,ll;HT rrporpaMMhI ,ll;JIH pa60ThI C KO,ll;OM ay­

TeBTHI:}JIlKaUIlIl C006IIJ;eHllH MAC. 

GETRANDOMBYTES 
4JYBKI:r;IUl r eBepllpyeT KpllrrTorpaqJIltfeCKIl 6eaorracHhIH K.,'IlOtf llIllQJposa­

Hllfl. IIpllHIlMaeT O,ll;IlH BXO.1l:HOH napaMeTp II s03spamaeT KJIIOlJ Tllrra RAI'i. 

HMR napaMeTpa THrr ,Il;aHHhlX OrrHcaHHe 

nLmbe r _bvtes 5H JARY_HITEGE R )] ,'111H8 reHepHpyeMoro CJIYTI8HHOrO 3H8TIeHlUI. 

ENCRYPT 
IIporpaMMa aamll(PPOBhIBaeT rrOJIytfeHHOe BXO,ll;Hoe 3HaTIeHHe. PeaJIH30Ba­

Ha B BH,ll;e neperpymeHHhIx QJYHRI:r;HH H ,ll;ByX np0I:r;e,ll;YP, pa60TalOIIJ;HX 

C pa3JIlltfBhIMil TlliiaMIl ,D;aHHhIX. 

¢lYHKL\"''' 
IIpHBHMaeT tfeThIpe BXO,D;HhIX rrapaMeTpa H B03Bpar:u;aeT 3amm:jmoBaHHoe 

3HaTIeHHe THrra RAW. 

Hl\-UI napaMeTpa Tun ,!JaHHhIX 

S ' C RAW 

OrrucaHlle 

3HfI~teHHe. lWTopoe ZJ;O.lHKBO fihlTh 38WwllpoBa­
HO. MmKeT HMeT b npOH3BOJIbHYJO ,!tJIHHy. 

typ III NIIRY_ 1 NT EG[ R KOM 6HHflUHSI 8.'1rOpHTMfI wmllpoBflHHSI H MeTO-

ke y 

iv 

RAW 

HAW 

,!taB ,n;ono.'1HeHH.H H CuenJIeHH.H. 

K .'1lOQ wlUppOBaHH5I. 

BeKTop HHHUHaJIH3aUHH. 8TD 3H8QeHHe .n:06aa ­

.'1.HeTC.H K BXOL\HOH CTpoKe ,n;JI.H YMeHbWeHH.H 110-

BTopsreMocTH 38wHQlpOB8HHhlX 3HatIeHHH. 
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npOL.\eAypa (Bep( .. ~ 1) 
3aIlIllQJPoBhIBaeT co,n:epJKIiMOe GOJIbIlHIX 06'beKTOB LOG • .IJ;JIH IlIllq,POB8HIiH 

3HR<JeHIiH: APyrIIx TIIIIOB IICIIOJIb3yiiTe Q1YHKIJ;rnO ENCRYPT. 3T8 BepcIIH npn­

HHMEleT qeThlpe BXO)1;HhlX rrapaMeTpa II B03Bparn;aeT aaIlI[I{PPOBaHHoe 3Ha­

'leHIIe B rrapaMeTpenma BLOB. 

HMfI napaMeTpa Tun ,Il;8HHhlX 

dst BLOB 

S ' C BLOB 

OnJlCaHUe 

BhlXO.QHOii napaMeTp; B HeM nepe,[laeTCSI 38-
lllHlj)poaHHHoe 3H8~IeHl1e. 

3H1:l'IeHHe THIII:l BLOB H.1JJ1 YK831:lTeJIb pecypca, 
IIO,lVle:lfmm;rre 3 3IlIII¢POBhlB8HIIlO. 

l yp BIW'\HY_INTEGER KOM6HHaUHH IlJlropHTMa WHCPPOBI:lHHH Ii MeTO-

kev 

i v 

RAW 

RAW 

,n;OB .n;onOJlHeHIUI H Cn;enJleHHH. 

KJlIO~[ lIlHljIPOBRHHSI. 

BeKTop HHHIJ;118JIH3aUlIlI. 3TO 3H8'IeHHe p;o6aB­
JUHITC5I K BXO.n;HOH cTpoKe .n;."l5I YMeHhlIleHluI 

nOBTOp.lIeMOCTH 3flIDHQlpOBl'lHHhlX 3Ha~JeHHf{. 

Heo6fl38TeJIhHhlH napaMeTp. 

ll.n;eHTH"<IHa rrepBoii BepcHH npou;e.n;yphI, 3a HCRJIKl"<IeHHeM Toro, "<ITO 3a ­
illmlmoBhlBaeT .n;aHHhle THna CLOB. 

liMR napaMeTpa THn )l;aHHhIX 

dst BI.OI1 

CLOB 

OnHcaHHe 

Bhlxo.n;HoM n8paMeTp; B HeM nepe.n;aeTC.JI 38 -

WWVpoB8HHoe 3H8QeHHe. 

3m\QeHHe THII8 CLOB H JIH YK838Te.'Ib pecypc8, 

nO.!:\JIe:m8W;He 38IllH<}lpoBhlBaHHIO. 

t vp BH1AflY_UlTEG ER KOM6HH8UHH aJIrOpHTM8 lIIH¢POB8HH5I H MeTO-

RAW 

.ll;OB .ll;OnOJlHeHH.JI H eUenJleH1UI. 

K.1JIOt{ lUHCi1pOBflHH,H. 

BeKTop HHHUH8JIH38UHH. 3TO 3H8'IeHHe .n;o6aB­

.1,HeTC.JI K BXO.ll;HOH cTpoKe .ll;JI.JI YMeHhlUeHH$I no­

BTopfleMocTH 3aIIIH<VPOB8HHhlX 3H8QeHHH. He­
o65138TeJIhHhlH napaMeTp. 

DECRYPT 
TIporpaMM8 pacillIi<ppoBbIBaeT 3aillIi<ppoBaHHhle 3Ha'IeHIiH. RaK Ii ENCRY PT , 
OHa pea.'IH30BaHa B BH.n;e neperpymeHHhlx <PYHKU;HH Ii .n;ByX npou;e.n;yp. pa-
6oTalOIll;Hx C pa3HhIMH THnaMIi .n;aHHhIX. 

!l>YHKI..\"~ 
IIpIiHIiM8eT lJeThlpe BXO.n;BhlX rrapaMeTpa Ii B03Bparn;aeT pacillIi<ppoBaHHoe 
3Ha'IeHHe TIirra RAW. 
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HM1J napaMeTpa Tun ,Il;aHHl>IX OmrcaHHe 

ST 

typ 

key 

iv 

flAW 33IIl}UPPOB3HHoe 3H31.!eHHe , KOTopoe AOJl)KHO 

6blTb p8cWmpPOBl:lH0. 

BltlARY_ I ~HEGER KOM6HH8UHfl 8JIrOpHTM8 IIlHCPPOB8HH5I H MeTO­

AOB AOlIo.llHeHH.H 11 cuelI.lleHI1.H. ,IJ;OJImHfl eOBlIa ­

AflTh C TOM, KOTOpa.H HCIIOJIh30Bfl.ll flCh A .ll.H 3Il­

IIlHCPPOBblB8HH5I. 

flA~i 

RAW 

KJIIO'tJ IIlHCPPOB3HHJI; AOJImeH COBII3A3Th C TeM, 

KOTOPblM ,!:\8HHble 3IlWHtPPOBblB8JIHCh. 

BeKTOp HHHUH8JIH38UHH. ~ho 3H8'tJeHHe '!:\063B­

JIHen:.H K BXO,il;HOM CTpOKe ZI;JI.H YMeHhUleHIH I IIO­

BTopneMocTH 33IIlHCPPOB8HHhlX 3HS1.!eHHll. S TOT 

1I3p8M eTp ZI;o.'11KeH 6blTh YK333H, eCJIH OH HC­

IIOJIb30BIlJICn IIpH 3 IlIIlmpPOBblBI:lHHH. H H MeTh 

T3Koe me 3H31.!eHHe. 

PacrrHIQlpOBbIBaeT 3amHQlpOBaHHhle 06'beKTbl LOB • .IIJUl pacIlIH<ppoBbIBa­
HIUl ,n;aHHhIX ,n;pyrHx THIIOB HCIIOJIh3yiiTe QJYHKD;HIO DECRYFT. fua BepCHfl 

n pHHHMa€T "IeThIpe BXO,n;HhIX rrapaM€Tpa H B03Bpa m;aeT paCIlJHQlpOB8HHO€ 

3Ha"leHHe B napaMeTpe THn8 BLOB. 

Hl\-UI napaMeTpa Tun .!IaHHhlX OUJlCaRHe 

dst 

typ 

key 

iv 

[l I OR ClO,!:\R TIOMelqaeTC.H p3cnmqlpoBflHHo€ 3HfltIeHHe. 

BLOB 31lWmpPOBllHHoe 3HIl~JeHHe THUll BL05 H,'1H YKB-

38TeJIh pecypc8 , KOTophle ,!:\OJImHhl 6blT h P8C­

WH(PPOB3Hbl. 

BI NARY _HlTEG ER KOM6HH8UHfl 8JIrOpHTM8 IlIHCPPOB8HH5I H M eTO­

AOB ,!:\onOJIHeHH5I H cuen.'1eHHSI. ,IIOJImH8 COBns­

,iJ;flTh C TOM, KOTopaH HCnOJIh30Ba.1JaCh ,!:\ JI.H all­

IIlHCPPOBblBSHH5I. 

fl AW 

RAW 

KJIlO~J IlIHCPPOB3HH.H; ,!:\OJImeH cOBn8ZI;8Th C TeM, 

KOT OPblM ,!:\BHHble 3S11IHCPPOBblB8JIHCh. 

BeKTOp HHHUHS.'1H38UHH. STo 3H8'tJeHHe '!:\068B­

.1l .HeTCSI K BXOD;ltOH eTpoKe D;JIJI Y M elthWeltHSI no­

BTOp.HeMOeTH aawmilpOB8HHblX :lHa~IeHHft . STOT 

n 3p8MeTp A OJImeH 6blT h YK33SH, eC.'1H OH HC­

nO,'1b30BUJICJI npH 3BllIl'll}.JPOBblBIlHHH. H HMeTh 

TaKOe me 3H31.!eHHe. 

li.n;eHTHqHa nepBoii BepellH npOue.n;yphI 3a IlCKJIIOQeHHeM Toro, "ITO pae ­

IlIHQJPOBhIBaeT .n;aH Hhle Tilna CLOD . 
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HM1J napaMeTpa THn ,'l:aHH1>lX OnHcaHHe 

dst 

ST 

Lyp 

key 

iv 

HASH 

CLOIJ CJO,Qa nOM eJ..qaeTC.fI pacIDH(jlpoBaHHoo 3HaqeHHe. 

II I Oil 3aIDmiJpOBflHHOP 3Ha~leHHP THTI8 III Ofi H;JH Y Kfl -

38TeJIh pecypC8, KOT ophle ,!:tOJIJKHhl 6hlTb P8C­

IDH¢pOBflHhl. 

BINARY_INTEGER KOM6HH81J;l'I$I 8JII'OPHTM8 IDH(IJpoB8HHH H M eTO­

,QOB ,QonOJIHPHHSI H CIJ;pnJleHH.fI • .ilO;JJKHa COBTIa ­

,QaTb C TOll, KOTopaSI HCnOJlb30Ba)13Cb ,QJlSI 3a ­

IDmpPOBblB8HHH. 

RAW 

RAW 

KJlJOTI IDH(jlPOB8HH.H; p;OJIJKeH COBnap;8Tb C TeM, 

lWTOPblM Z\IlHHble 3 <lIDmllpOBblBllJlHeb. 

BeKTOp HHHIJ;H8,"IH38UHH. 3T0 3 H8TIeHHe ,!:t068B ­

JlSIPTC.fI K BXOZ\HOH CTPOKP ):tJl.fl YMPHbIDe HH.fI TIO­

BTopHeMOCTH 38IDHtPPOB8HHblX 3H8QeHHH. chOT 
n8p8MeTp p;OJIllieH fiblTb YK838H, eC."IH OH HC­

nO;Jb30Ba;JC.fI npH .'1fl.IDHqlpoBblBaHHH, H HMPTb 

TaKoe llie 3H8QeHHe. 

IIporpaMMa reHepIIpyeT KpIIIlTorpaqmqeCRIfe xeIlI-3HaqeHIIH .lVUI 3a.n;aH­
BbIX BXO,ll;BbIX ,lI;aBBbIX. BbI MOJKeTe C03,l1;aBaTb XenI-3BaQemUI DO aJIrOpHT­
My MD (Message Digest) H.7IH SHA-1 (Secure Hash Algorithm 1), 3a,ll;aB8JI 
cooTBeTcTBYIOm;I1H n apaMeTp. IIporp8MM8 peaJIII30B8Ha TpeMH Deperpy­
meHHhlMH <PYHKD;I1HMII. 

!l>YHK~"'~ (Bepc",~ 1) 
reBepIlpyeT XenI -3Ha"lleHHe ,n;JIH ,n;aBHhlX OTJIII"lIBOrO OT _08 TIlDa. 3Ta Bep­
CHfl DpIIBHMaeT ,lI;Ba DapaMeTpa H B03Bpam;aeT xem-3BaQeBHe THDa RAW . 

HMR napaMeTpa THn ,Il;3HH1>lX OnHC3HHe 

ST RA~i BxoP;Hoe 3H8TIeHHe, p;."ISI KOTOPOI'O P;OJIlliHO 

6b1T b pflCeQH T 8HO xeW-;iHfltJeHl1e. 

l yp BItlARY _ ItHEGEfl HCDo,"Ib3yeMhlH 8.lJI'OPHTM xeWHpOBIlHHH: 

Dm~S_CRYI' l O .I IAS II_ M[)5 ):tJl.fl MD5 IL'lH 

DBMS_CRYPTO . RAS H_S Hl P;JIH SHA-l. 

!l>YHK~"'~ (Bepc",~ 2) 
reBepHpyeT xem -3BaQeBHe ,n;JIfl ,n;aBHbIX THDa BLOB . 3Ta BepcHfl npHHHMaeT 
,n;Ba DapaMeTpa H B03Bpar:o;aeT XenI-3Ha-qemIe THDa RAW . 

HMR napaMeTpa THn ,Il;aHB1>lX 

BLOB 

OnHcaBHe 

Bxo,!:tHoe 3HIlQeHHe THDa BLOB HJlH YKa3aTeJlb 

pecy pca, ,n;JlSI KOToporo .n;O,'llliBO OhlTb pacc~nr­

TaHO xeW-3H8TIeHHe. 
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MAC 

li:.\ul napaMeTpa Tun iJ;aHHhIX OnucaHue 

typ BIUARY_IUTEG ER HCnOJIh3yeMhlH a.'1rOpHTM xenmpOBaHH5I: 

OBM S_CfWPTO. HASH MD5 .n;.'151 MD5 H.'1H 

DBM S CRYPTO . H/ISH Sil l D;JI.lI SHA-l, 

!IlYHK4"~ (Bep(.,~ 3) 

reHepHpyeT xeIlI-3HaQeHHe ,D;JUI,D;aHHhlX Trilla CLO D. 8Ta BepcIIH rrpHHilMaeT 
,D;Ba rrapaMeTpa H B03Bpar::o;aeT xeIlI -3Ha"lleHile THrra RAW. 

liMfi napaMeTpa Tun iJ;aHHhlX OmlcaHue 

CL OD 

typ RTNIiRY TUT[ GER 

Bxo.n;Hoe .1HR1.IeHHe THna CLOtJ H.'1H YK83aTeJIh 

pecypca, D;JIH KOToporo D;OJI:lKHO 6hlTh pac­
C1.IHTflHO xelll -3H[JtIeHJlle. 

l1cnOJIh3yeMhlM fl.'1I'OPJIITM XelllJllpoB[JHJIIH: 

D5MS_CRYPTO HASH_MOE .1IJIH MD5 H.'1H 

D5 MS_CRYPTO HASH_SH1 ;:J;JIH SHA-l. 

IIporpaMM8 reHepHpyeT IW.n; aYTeHTmllHKaUHH co06ru;eHII$I MAC (Message 

Authentication Code) .n;~'1$1 YKa38HHoro Bxo.n;Horo 3H8"l1eHII$I. 3H8"l1eHH$I 
MAC 8HaJIOrIlQHhI xem-3Ha"lleHH$lM, HO B HHX ,D;06aBJIeH K·JIlOQ. Bhl Moa.eTe 
C03.n;aBaTb MAC-3Ha TIeHHn: no aJII'OpHTMy MD (Message Digest) I1JIH SHA-l 
(Secure Hash Algorithm 1), YKa3hlB8$1 COOTBeTcTByroru;ee 3Ha"lleHile napa­
MeTpa typo EaR II HASH , ST8 IIporp8MM8 pe8JIH30B8Ha TpeMR rreperpymeH­
HhlMil QJYHKUIIRMH. 

!IlYHK4"~ (Bep(.,~ 1) 

reBepHpyeT 3B8"l1eBHe MAC .n;ml .n;aBBhlX OTJIH"lIHOI'O OT LOB THIIa. 3Ta Bep­
CHn: npHHilMaeT TpH napaMeTpa H B03Bpar::o;aeT 3Ha"lleHile MAC Tilna RAW. 

Hl\-Ifl napaMeTpa THn ,!IaHHhIX OnHcaHHe 

S oC 

typ 

ke y 

RAW BXO.ZJ;Hoe 3Ha1.IeHJlle, D;.1JH KOToporo .ZJ;OJI:lKHO 
6hlTh paCC1.IHTHHO 3HH~IeHJlle MAC. 

BINARY _INTE GER MCnOJIh3yeMhlH aJIrOpJIITM Bhl1.IJIICJIeHHH MAC: 
DflMS CRYPTO W~ IiC MD5 .n;.'1S! MD5 JllJUI 

DBMS_CRYPTO HMACSHl ,[l.J15I SHA-l. 

HAW KmotI, lIcno.'1h3yeMhlH ,n;;UI BhltIJIICJIeHUJI 3Ha­

'1eHJIIS! MAC. 

reHepHpyeT 3H8"l1eHile MAC )1;JIH ,D;aHHhlX TilIIa 0_013 . 3Ta BepCII5I IIpHHIIMa­
eT Tpil IIapaMeTpa H B03Bpar::o;aeT 3Ha"lleHile MAC TilIIa RA'~~. 
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liMR napaMeTpa Tun ,Il;8HHhlX OuncaHHe 

t yp 

key 

BLOB BXO,D;HOe 3HaQeHHe, ,D;JHI KOToporo P;OJIlliHO 

6hlTh paf:(:~mTaHo aH8~[AHMe MAC. 

I1Tt~ I\RY TNTFGrR MCnOJIb3yeMhlH 8JIroPUTM Bhl'lHCJIeHH5I MAC: 
OflMS CRYPTO Il MIIC MD5 ,!l;JHI MD5 H.llll 
DBMS_CRYPTO HMAC_SHl ,Q}HI SHA-l. 

RAil KJIIO"ll . HCnOJIb3yeMhlH tl:JlH Bhl'lHC}leHHH 3H8l.[e­

HHaMAC. 

CllYHK4"~ (Bep(.,~ 3) 

reBepnpyeT 3HatteBlle MAC )J;JUl ,n;8BHblX TliTI8 COB . STa BepClHI DpHBliMa­

eT Tpll napaMeTpa II B03Bparu;aeT 3HaqeHIie MAC TilDa RA'~~I. 

Hl\-IR napaMeTpa Turr ,!I;aHHhlX OUHcaHHe 

typ 

key 

CLOl:l BXO.[(Hoe 3BaQeHHe, .1VUl KOToporo P;OJJ)KllO 

fihlTb paCCl.{JU8HO 3H81.J:eHHe MAC. 

IHNAHY_1N I I::GI::H IIcnoJIb3yeMhlll 8JIfOpHTM Bhl1.[HC}leHH5I MAC: 
lJtJMS_CHYI'TO HMAC_MlJb .QJ1H MD5 II-'UI 
DBMS_CflYPTO, HM,il,C_SHl ,I:\.lJH SHA-l. 

RAW KJllo'l, Hcno.1Jb3yeMhlll LlJIJI BbI'InC.1JeHHH 3HI:l'le­

HHH MAC. 

DBMS RLS 
IIaKeT BKJIK)"<IaeT B ce6H Bce nporpaMMhI. I1cnOJIh3yeMbIe ,1l;JIH peaJIll3a:O;III1 

6e30naCHOCTil Ha ypOBHe CTPOK, n03BOJIHH C03,1l;aBaTh, Y,1l;aJIHTh, aKTllBllpO­

BaTh, ,1l;eaKTHBllpOBaTh H 06HOBJInTh TIOJIHTIlKH. B CBn3ll C TeM. "<ITO B Orac ­

le Database 109 HeKOTopbIe n apaMeTpbI ll3MeHHJIHCh H ,1l;06aBHmICh B OBbIe, 

B TaGJIlluaX OTMe"<leHbI pa3JIll"<lllH Me.iK,1l;y BepCIIHMlI Oracle9i II Oracle 109. 

ADD POLICY 
IIpoue,1l;ypa ,1l;06aBJIHeT nOJIllTIlKY RLS ,1l;JIa TaGJIHUbI. 

Hl\-IH 

napaMeTpa 

obj ec t _scheT.a 

po I i.cy_name 

THn 
,'I;aHHhIX 

OnHcaHlIe 

BepC1U1 
Oracle 

9i 109 

Vi'lRCIli'lR? BJIR.I:\eJIeD; TR6JlJ:ID;hl, K KOTOpoii npHMAHJlAT- ,IJ;fl J{fl 

CSI nOJIHTMKfJ RLS. ITo yMOJI~[fJHHIO - TeKY-

rn;nH nOJIb30BI:lTeJIb. 

VAHCHAR2 I1M JI Ta6:mD;hl, K KOTOPOH npuMeHSleTea no-,IJ;/-l 1(/-l 

JIMTMK8 RLS. 

VAHCIIM12 I1MSI CO,l,!H1BRAMOii nOJIHTMKH RLS. 

f uncti on_schemo VARCHAR2 BJIR.I:\eJIeD; qlYHKD;MM nO.llHTMKH. <I>YHKD;MJI,IJ;1:l ,IJ;a 

¢opMHpyeT npeLlMKaT, Llo6aBJUreMhl:H: K 38-

npocy ;:J;ml OrpI:lHU~leHUR pe3YJIbTUpYlOrn;ero 
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HMa 
napaMeTp8 

Tun 

il:8HHhIX 
OnliCaHJle 

MHomeCTBa. ITo YMOJPIaHHIO 

nO.1Jh30BIlTe.:th. 
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Bepcufl 

Oracle 

9i 109 

policy_ functicn VARCHAH2 HMH CPYHKll;1l1i nOJIHTIiKIl. 

s t a t€"TIent_ty pe s VARCHAR 2 T llnhl onepSTOpoB, K KOTOphlM npHMeH.ReTCSI,IJ;fJ J{fJ 

¢YHlUJ;IlH nOJIIlTIll<H: SE LECT, INS ERT, UPDATE 

enable 

s t atic_po l icy 

pol i cy_t vP€ 

BOOlEMj 

IlOOL [At~ 

BOOLEAN 

BINARY_ 
I NTEGER 

H / IlJIIi DE LETE. ITo YMo."IqaHlilO - Bee. B Orac-

le 109 ReleAse 2 ll:0cTyneH HOBhlll Tlin TN Drx. 

,ll;onycTIlMhl 3 H a 'IeHIlH TRU E IlJIIi FALSE. B CJIY- J{a ,ll;a 

'Iae TRU E npH 1l3MeHeHHH/.n;06aBJIeHIIH CTPOK 

nO.1Jl1Tl1KIl npOBep.ReT, 'ITO nOJIh30BIlTe,"Ih 

MomeT Bl1,neTh 3arrllCli II nOCJIe H 3MeHeHH.JI . 

ITo yMOJI~I8HllIO - FALSE • 

.uonycTIIMhl 3HIl'IeHHH TRUE 11,"111 FALSE. "YKI:l - ,!1;a IJ;a 

3 hlBseT, BKJIIO'IeHS JIH no.:tHTHKS. 

,IJ;IIH8MIl3M nO,"IIiTIiKII : STATTC, SIIAR - O ST/\- ReT JlA 
TI C, CONTEXT_SEUSITIVE, SHAR:::O_COrHEXT_SEtJ 
Sn I VE IIJln DYNAMI C. ,IJ;onOJlHSleTCa npe<pl1K-

COM UbMS _HlS , HanpHMep l'OLlCY_TYI' Eoo > 
UoMS _HLS. SIAlIC. ITo YMo.:t'IaHIiIO - DYNAMI C. 

I oncpredi cate IlOOL[ M Ec.clH l J;.1lHHIl B03Bpa:W;8eMoro 4.JYHKll;lleH no- ReT IJ;a 

JIHTllKli npe.n;llKfJT8 npeBhlIllAeT 4000 oallT, 

He06xo.r:tllMO nepe.n;STh .r:t8HHOMY n8pSMeTpy 

3H8'IeHlle TRU:; ;:ITO n03BOJIHT ¢YHKUIIH B03-

Bpa:W;8Th npe.r:tHK8Thl ,':IJIHHOH,':IO :~2000 OOllT . 

sec relevan t 
colS 

sec _re Je­
vant_cc l s_opt 

ITo YMOJI'I8HllIO - FALSE . 

V/\RCHAR2 "YK83hlBaeT CIIIiCOK CTOJI6UOB, y noMIIH8 HHe ReT JJ;8 

lWTOPhlX IIPl1BO,nl1T K npHMeHeHl1lO nOJIl1Tl1-

KII RLS; B npoTIlBHOM cJIY1.[ae K 38npocy 1I0-

JIIlTHKa He npHMeHHeTC.JI. 

VAHCllAH2 ECJIII HMeIOTC.R CTO.:tOUhl, npll 06ps:w;eHIIll K ReT J1.A 

KOTOPhlM IIPOHCXO.n;IIT npliMeHeHlle nO.'1I1TH-

KII RLS, T O eCTh Bhl60p: Kor.r:ta nOJIh30B8TeJIh 

06Pfl.llWeTCSI K TAKHM CTOJIOUA.M, CJle.n;yeT JIll 

nOKa3hlBaTh CTPOKII, nO,[lCT8BJIHH B CTOJI6Uhl 

3 HfJtJeHue NU LL, H."IH He nOK83hlBIlTh aTH eTpo-

KH BOBee? ITepe,':lfJtlll aTOMY nApllMeTpy 3HA-

'IeHIlH All_RO'NS npHBo.n;IIT K Bhl60py n epBo r o 

Bl:lpmutTIl. .uonO,"IHHeTCa npe<llHKcoM 

UoMS_HLS, HarrpHMep SI::C_HElI::VANI_ COlS_OI'I 
00 > UtlMS_H LS AlU-1 0'i'/S . ITo Y M OJI1.[aHHlO - NULL, 
'ITO 03Ha'IaeT, 'ITO CTPOKH C T8KHMH 3HI:l1.[e-

H H .RMH BhlBO.n;HThCSI He 6y .r:tYT . 
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DROP POLICY 
IIpoue.n;ypa OTMeHHeT IIOJ[[ITIlKY RLS, H83HaQeHHyIO Ta6JIHUe. 

HM, Tun 
Bepena 

O UHc8lDle Oracle 
rrapaJ\H!Tpa ,Il;aHHLIX 

9i 109 

Ob] eet_schena VAI1CHAH2 B:Ia.n;eJleu Ta6JI1ULhl , K KOTOPOH npHMeHSIeT- )la )la 
C5I nO.,"IHTHIW RLS. ITo YMo.lJqaHMlO - TeKY-

rrJ;l{H nO;U,30B8TeJlh. 

obJect_name VM1CII AH2 H M.fI TafiJllIUhl, K KOTOPOH npllMeHSleTcSI no- )la )la 
JIHTHK8 RLS. 

pol ic y_name VARCHAR2 MMH y'!!;8J151eMoii: nO.'HITHKll RLS. )la )la 

ENABLE POLICY 
IIpou e.n;ypa BK·JIIO"<IaeT 11 OTKJIIOQaeT IIOJUI TIIKY R LS ,ll;JIH Ta6J1I1UbI. 

H :'\IH T un 
Bepella: 

OnH C8HH e Oracle 
n a paMeTpa .lI;8HBhIX 

9i 109 

Obl 6c t_scherla VARCHAI12 B .,'1 a.o:eJlen; Ta6.'1HUhl, K KOTOPOH rrpHMeHSleTCH )la )la 
IIO.llHT HKIl RLS. ITo YMOJl tmHIUO - TeKYUJ;HH 
IIOJIh30B8T€Jlh. 

obJect_name VA HCHA H2 liMn Ta6.'IHl.{hl, K KOTOPOH rrpIIMeHHeTCSI n o- )la )la 
JlHTHKI:l RLS. 

policy_name VII RCHAR2 HMJI JIOJIM'fMKH RLS. )la )I. 

ena ble IJOOl EAN BH::l1.J:eHMe I HU E 03H::ltrae'f BKJIlO'leHHe nOJIMTH- )10 )10 
KM; fA LS E - ee OTKJIlO'leHHe . 

REFRESH POLICY 

IIpoue.n;ypa 06S:0BJIfleT npe,il;rmaT n OJIHTHKH RLS . Kor.n;a nO~'IHTHKa onpe­

.n;eJIeaa C THIIOM, OTJIH"tIHbIM OT DYNAMIC , npe.n;HKaT IIOJIHTHKH MO)KeT aeKO­

Topoe BpeMfl He 06HOB~'IflTbCfl. KamIfpOB8HHbI H B n8MflTIf npe.n;IfR8T 6y.n;eT 

HCIIOJIh30B8ThCH .n;o Tex IIOP, IIOK8 He BhIIIOJIHHTCH OIIpe.n;eJIeHHOe .n;JIH Hero 

YCJIOBHe OKOHt£aHHH cpOKa ,ll;eaCTBHfl. ECJIH BbI XOTHTe 06HOBHTh nOJIHTH­

KY, TO npOCTO BbIIIOJIHHTe npoue.n;ypy REFRESH _POLICY. DHa 38H OBO BbIIIOJI­

HHT QJYHKUIfID IIOJIHTHKH H 06HOBHT B K3IIIe IIpe.n;HK8T . 

H:.o.IH Tun 
napaJ\oleTpa ,!IallllhIX 

OnHcaHHe 
BepmUl 
Oracle 

9i 109 

obj ec t_schema VAf1CHAf12 BJIa.n;eJIeu Ta6JIHUbI, K KO'fopoil npMMeHHeT- .D;a .D;a 

C.R nO;JHTHK8 R LS. ITo YMOJItHlHHlO - TflKY-

IIJ;HH nO.'Ih30BaTeJIh. 
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H :UR Tun 
BepCH" 

OnnCaHJfe Oracle 
napaMeTpa il:aHHhIX 

9i 109 
obj ect name Vt\RCllflR2 M MSI Tll6J1HUhl, K lWTOPOH npHMeHSleTC!Sl no- .L\" .L\" 

JIHTHKa RLS. 

po I i.cy_name VAHCIIAH2 M MSI 06HOBJlSleMOH nOJIHTHKH RL..S. .L\" .L\ • 

npeACTaBneHI'ISI CnOBapSl AaHHblX AnSI RLS 

B 3TOM p83AeJIe OIm:C 8HbI CTO.716:O;bI npeACTaBJIemlH CJIOBapfl A8 HHblX, 

I1MelOIIJ;I1e OTHorneHIIe K 6eaorr8CHocTII H8 ypoBHe CTpOK. 

DBA POLICIES 

B 3TOM rrpeACTaBJIeHIfIf oTo6pamaIOTca Bce IfMelOIIJ;llecH B 6 a3e AaHHbIx I10-

JIIfTIfKIf RLS He3RBllCIfMO OT Toro, BK·JIIO"<IeHbI OHIf If Jill HeT. 

H~IH 

napaMeTpa 

OtiJ EC1_NAM E 

OnllCaHJfe 

BepcJf$l 

Oracle 

9i 109 

BJla.n;eJIeu T80JIHUhl, .n;;JSI KOTOPOU: onpe.n;eJIeHa .n;aHHfUI A a A a 

nOJIHTHKa . 

HMSI Ta6JIHUhl, .n;JIn KOTOPOH onpe.n;eJleHa .n;aHHaJI nOJlJ:I- Aa ,Ua 
THKa. 

I'OUCY_GHOUI' ECJlH rrO;JHTlIKa BXO.n;lIT B rpyrrn y, TO 3.n;eCh YKa3h1BaeT- An na 

CH JlMH rpynnhl. 

PO LICY_ NAr~ E 

PF _OWNER 

PAC KAGE 

FUNCTION 

SEI 

I NS 

UPD 

UlL 

I DX 

HMH nOJlJlTJlKJI. Aa ,Ua 

BJla.n;e.1Jeu {PYHKUJIJI nOJlJlTJlKlI, ¢opMlIpylOLUeu: H B03- Aa .rIa 
BpaLUalOLUen npe.n;HKaT. 

ECJllI rpYHKUlIH nO.'1HTlIKH BXO.n;lIT B naKeT, TO 3.ll:eCh Aa ,Ua 
YKIl:JhlBileTC.lI HM.lI na.KeTii. 

HMH qJYHKUlIlI nOJlHTlIKlI . Aa .rI1] 

IIpll:JHllK npHMeHeHHSI rrOJIHTHKH K onepnTopaM SEI rCT An .rIn 
.n; .. '1Sl.n;IlHHOU: Ta6J1HUhl. 

IIpH3HaK npHMeHeHH.lI nOJIHTHKH K onepuTopuM INSERT Aa .rIn 
.ll:.'1Sl.ll:nHHOH Ta6JIHUhl. 

IIPH:JH8K npHMeHeHHSI rrOJIHTHKH K onepUTopuM UPIJt,T r An A u 

.ll:.'1H ,ll;aHHOH Ta6JIHUhl. 

IIpH3HaK rrpHMeHeHHH nOJIHTHKH K orrepaTopaM Ll ELEf t Aa ,Ua 
,ll; .. '1J1 ,ll;aHHOH TI]6.1J lIUhl. 

IIp1l3HaK npllMeHeHHH nOJIHTHKH K onepnTOpl]M CR :::ATE HeT ,Un 
TNor x ,':\JlSI ,':\8HHOH TnOJlHUhl (TOJlhKO ,':\JIH Oracle D nt/:I-

base 109 Release 2). 
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HMa 
BepCHR 

OUJ(caHHe Oracle 
napaMeTpa 

9i 109 

CHK OPTION IIp113HHK BKJl}otJeHHsr pe)fatMll upcat e check npn coa,ll;a- An A. 
HMII IIOJIlITHKH. 

cNMi l_E IIpll3HflK BKnJOtteHHoro COCTO.flHllSl nO']lJ:ITHKH. Au Aa 
STATTC POI ICY IIpH.1HflK Toro, SlB;I.HATCSI JIll nOJIHTHKIl CTflTH~IeC:KoM . A. A. 
POUCY _TYPE Tnn lJ;HHHMH3MB JIO.'lHTHKH (HlmpHMep, STATIC). IIoJI- HeT A. 

Hhl:H CIIHCOK eM. B AlJU_I'OUCY . 

I ONG_PR ~DTCi\H IIpH3Hfl.K Toro, B03Bpall.l;aeT "'H nO.JlI'lTHKll npe.n;HKflT H eT A. 
A .iHHHee, tJeM 4000 6aiiT . 

DBMS FGA 

IIaKeT rrprrMeHfleTCfl ,ll;JUI ,Il;06aB~'IeHIUI, Y,I1;8JleHIUI, BKJIIOTl eHlUI II OTKJIIO'Ie ­

HIU I IIOJlHTllK AeTa~'1bHorO ay.n;I1T8. B CBfl3[1 C TeM, '<ITO HeROTOphle napaMeT ­

phl IIORBIIJIIICb H.nH HMelOT APyroe 3HaqeH H e B Oracle Database 109, B rrpR­

Be.n;eHHhIX Ta6JIHU aX OTMe-qeHhI pa3JIIIQH5I BepcHH Oracle9i Database II Orac­
le D atabase 109. 

ADD POLICY 

IIpou e.n:ypa .n:06aBJUleT nOJIHTHKY FGA .n:JIH Ta6JIHUhl. 

Hl\-[H 

napal\-U!Tpa 

obj ect name 

pol i cy_name 

Tlln 
iJ;aHHblX 

VAnCHAII2 

VAnCHAR2 

VAHCllAR? 

aL'd1t condH icn VARCllAR2 

VAnCHAII2 

hancle r se rena Vi\RCHAII 2 

hancle r macule Vi\RCllAR? 

OnllcaHlIe 

BepClIR 
Oracle 

9i 109 

lIMH cxeMbl, K Ta6JIIln;aM KOTOPO:H npHMe-)]8. )]a 
HHPTCH FGA. 

lIMH T1-l6JIHUbl, K KOTOPO:H npml'I eHaeTca)]a Lla 
FCA. 

lIMH nO:llITHKH. 

Y e.1JOBH8, npH KOTOpOM 6Yli8T qlOpMHpO- Llil Da 
BaThCH :mypHa:1 ay.n;HTa (HanpHMep, US 
En= ' SCOTT '). 

AYliHT 6y.n;eT cpa6aTblBaTh TO.'1hKO npH 06- )]a )]a 
pat.qPHHH K cToJI6naM H3 SToro cnHCKa . 

B,'1f1.n;eJIen MOliY.1J$I o6pa6oTKH nO,'1HTHKH, Lln lIn 
eCJIH HMeeTCH TaKoll M0.ltYJIh . Mo.n;YJIH 06-
pa60TKH - 3TO npOne.n;yphl HJIH n aKeTbl , 

aBTOM8TH'IeCKH BblnOJIHHlOIIJ;HeCH npH 
H8cTynJIPHHH YCJIOBHH 8Y.ltHTa. 

lIMH npOneAypbl HJIH naKeT8 MO.n;y JIH 06- lIa Da 

pa60TKH. 
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BepCH fi 

O r a cle 

9i 109 

ITpU3HIlK Toro, 'ITO nOJlMTUKll BKJlIO~JIleT- Lla Lla 

C5I npM C03,ll;SHUU. ITo YM OJll-IaHllJO BKJlJO-

ql:leTca. 

THnhl onepaTopOB, nO,!:lJle:iKalL\He aYLlHTY . HeT Lll:l 

B03MomHhle 3Ha~IeHUJI : sri rCT, TNs r RT, Dr -
I rTr H UPDATr . 

ECJlH Tpe6yeTcSI <pHKCUPOB8Th HSPSI,1lY C HeT Lla 

SQL-TeKcToM n epeMeHHhle CB5I3h1BaHH SI, 

YKa:iKUTe B aTOM napaMeTpe DB_EXE NDED 
(3H8QeHUe no YMO;IQaHUJO). I1H8Qe YKa -

mHTe DB. B Orl:lcle 109 Relea::;e 2 MomHO 

YKI:l31:lTh elL\e OD;UH Tun - XML, npu KOTO-

POM :iKypHaJl aYLl lITA nHllieTCSI B ¢alUIOBYKl 

cucTeMY B cPopM8Te XML. 

EC.'1H YK83aH nspaMeTp Gudi t_colul1n , TO HeT Lla 

ay.nHT BK.1JIO'IaeTCH TOJlbKO npu ofipalL\e-

HIIH K YKI:l31:lHHhlM B HeM CTOJl6UHM. ECJlU 

.n8HHOMY napaMeTpy npHcBoeHO 3HaQeHHe 

ALL_COL UMNS, TO aY,!:IHT cpa6aTbIBaeT TO.1Jb-

1'0 npH 06pa~eHHH 1'0 BceM CTOJl6UHM na -

paMeTpa au dit_co l umr O,'lHOBpeMeHHO. E c -

.'1H D;I:lHHhlH nl:lpaMeTp HMeeT 3H8qeHHe 

ANY CO l UMNS, TO ay.n;HT cpa6aTbIBaeT npH 

06p slL\eHHH K Jl1060MY H3 YK 838HHbIX 

CTOJl6UOB . 

IIpon;e.n;ypa y.n;aJUleT IIomuHKY FGA, paHee Ha3H8YleHHYro TaOJIHue. 

H Ma Tu n 
Bep CllH 

OnHcaHlle Oracl e 
napaJ\oleTpa ,IlaBHhlX 

9i 109 

obJect _sc hema VAf1 CHAr12 B.'1a,!:le.1Jeu Ta6JlHUbI, K KOTOPOH npHMeHHeTC5I lIa lIa 
FaA. 

obj ect name VIIRCHIIR2 I1Ma T1l6JlMUhl, K KOTOPOH npMMeHaeTca FGA. lIa lIa 
pol icy_name VAnCHAf1 2 I1Ma YlJ;H,'151eMOM nO"'1HTUKU . lIa lIa 

DISABLE POLICY 

IIpou e.n;ypa OTK·JHOQaeT rrOJIllTIlKY FGA, paHee C03.n;aHHyro .n;JLH Ta6JIllIl;hl . 
CaMa rrOJIHTllKa He y.n;aJIHeTCR, HO rrepeCTaeT ,ll;eHCTBOBaTb. 
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HM" Turr 
BepCHH 

OnncaHHe Oracle 
napaJ\oleTpa ,ilaHHhIX 

9i 109 
obj ecL _schel1a VAflC HAfl 2 BJI8L1eJIeu Ta6.llHUbl, K KOTOPOH rrpHMeHHeTCH iln ila 

FGA. 

ob lect_name VAflC HAfl 2 liMn: TafiJIHUhl, K KOTOPOH npHMeHSleTCSI FGA. ila ila 
policy_na rne VARC HAR2 lIMa OTKJIIOQaeMOH nO;lHTHKH. iln ila 

ENABLE POLICY 

IIpoue,l1;ypa BKJI:EO'l!aeT rrOJIHTHRY FGA. paHee C03,ll;aHHYIO )])I1I Ta6JIllnbI. 

BEtJIlO'<laeMaH IIOJUI THKR AOJDKHB 6 hlTb C03,ll;aHa aapaHee . 

HM. Turr 
BepclIH 

OUHcaHHe Oracle 
napaMeTpa .lI;aHHhIX 

9i 109 
Ob] ec t _sch8r1a Vt,HCIIAR2 BJIR.n;eJI eu; Tafi.JlHD;hl, K KOTOPOH nplIMeHHeTCH iln iln 

FGA. 

object_name VAflCHAR2 H M" Ta6JlHUbl, K KOTOpoii npHMeHHeTcH ila ila 
FaA. 

policy_name VARCHAR2 lIM.H BK}IlOl.£aeMOii IIOJUITHKH. ila iln 

npeACTaBneHI1S1 cnOBapSl AaHHblX AnSI FGA 

B 3TOM paa.n;eJIe O IIllCRHhI CTOJI6:O;hI npe.n;cTRBJIeHllH C.1IOBapH .n;aHHhIx , 

IIMelOIl\He OTHOllIeHIIe K ,n;eTaJIhHoMy ay,n;HTy. 

DBA AUDIT POLICIES - -
IIpe,n;cTaBJIeBHe oT06pa:IKaeT CBe,n;eBllJI 06 llMefOID;HXCJI B 6a3e ,n;aBBhIX no­

JIHTHKaX FGA. 

Hl\-IH 

napaMeTpa 
OnlicaHue 

BepClIlI 
Oracle 

9i 109 

OflJrCT SCWMt, B;rfl.n;e",'le~ Ta6J1II~hl, ,n;.'lH K OTOpoii onpe,n;eJleHa IIO",'llITMKa. Aa Aa 

05J ECT N/IM E ilMR Ta6.1J11:U;hl, .n.1Jn: KOTOpoii onpe.ne;reHH nOJlllTIIK8. 

PO LICY_NAME ilMH onpe'!!;eJlHeMOii nOJIIIT IIKM. 

PO LICY_T EXT YCJIOBMe, npM KOTOPOM ,!!;OJIJKeH BKJIlOqaTbcn: aY,!!;MT (Ha- Aa Aa 

npl1Mep, Sfl LARY>1500). 

POLICY _COLUM~j CTo.'l6~hl. 06pallJ;eHlIe K KOTOPhlM aKTMBlipyeT aY,!!;H T . 

EC",'IM Y IIOJlMTMKII eCTb MO,!!;YJIb o6pa6oTKM, 3,!!;eCb YKa3hl - Aa Aa 

BaeTCH e ro BJla,!!;eJle~. MO'!!;YJlh o6pa60TKII aBTOMflTlItJeCKM 

BhlIIOJIHHeTcn: npM H aCTYIIJIeHMII YCJIOBII5I aYJJ:IITa . 
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BepCHJI 
Oracle 

9i 109 

ECJlM MO,nyJlh o6pafioTKM BXOl.1;MT B (~OCTflB nflKeTfl, 3l.1;ech,1l;1l ,1l;a 

YKa3hlBaeTC.JI HM.JI :noro naKeTa. 

I' F _F Ut~C I lON HMSI MO,nY;ISI 06PIl6oTKH. ECJlM STOT M O,nyJlh SIBJlSIflTcSI,1l;a ,1l;a 

npoue;:!;YPOH B cot.'TIlBe rr8KeTIl, 3;:!;eCh YK83hlB8eTCSI HM5I 

npOUfl,nyphl. 

ENA5L EO 

SEL 

I NS 

DE L 

AUDIl TRAI L 

IIPU31WK Toro, BKJllO'leH8 JIM B ,nflHHhlH M OMeHT no.,'lllTl1KH.,1l;a ,1l;a 

IIpH3H8K rrpHMeHeHHH nO.1JHTHKH K onep8TOpH.M SEL:::CT. ReT,1l;a 

IIpH3H8K rrpHMeHeHHH nOJlHTHKH K 01Iep8TOpH.M HJS:::RT. HeT,1l;8 

IIpH3H8K IIpHMeHeHHSI nOJlHTHKH K OlIepaTopaM UI'OA I c . HeT ,1l;a 

IIpH3H8K IIpHMeHeHHH nOJlHTHKlI K onep8TopaM D:::L :::TE. HeT,1l;a 

THlI ay,nHTa. ECJlH YKa3aHo 3Ha'leHHe OB_EXTEtW:::D. TO HeT ,1l;a 

B mypH8Jl 31lnHChlBHKlTC5I nepeM eHHhle CBJl3hlBIlHlIJl. Ec-

.,'JH YK83HHO DB, TO llepeMeHHhle CB$l3hlB8HlIJl He 31lllHChl-

BalOTCSI. B Oracle 109 R e lease 2 MomeT HMeTh 3HatIeHHe 

XML , 'lTO 03H8'lHeT 38nHCh lliypHa.,"18 B ¢aHJlOBYlO CHCTeMY 

B (poPMaTe XML. 

PO I Tey COl - IIp113HHK HKTlIBHUMli UYAliTU IIpl1 06paI.J.J;eHllll KO BeeM ReT ,1l;a 

UMtl OPTTO NS Bhl6pllHHhlM CTOJl6u8M llJlll K JlI060MY ll3 CTOJI6uOB. nepA­

tIlICJleHHhlX B CToJl6ue POL ICY _COLUI~ II . 

DBA FGA AUDIT TRAIL - - -
IIpe.n;cTaBJIeHHe oTo6pamaeT mypH8JI ay.n;llTa FGA. 

Hl\-IH 

napaMeTpa 

SFSSTON m 

TIMESTAMP 

DB_USER 

OS_USER 

USERHOST 

CLlWr_ IlJ 

BepCHH 

OnJlCaHHe Oracle 

9i 109 

H .QflHTHqlHKllTOp AUOlT SESS TON. YHHK8JIhHhlH HOMAp ,1l;fl ,1l;fl 

ce8HCH; He CBH3H.H co 3Ha'leHlIeM cToJl6u;a SIn B npe;:!;­

C'H1BJIeHJ1H V$SESSIOtl. 

BpeMH 3HIIlICH B lliypHIl."1. ,1l;1l ,1l;1l 

IIoJlh30BaTeJlh ELI, BhlIIOJlHHBnmH 3TOT 3aperHcTpll-,I1;a ,I1;a 

POBilHHhlH B lliypHfl)le aanpoc. 

IIo.1Jh30BaTe.1Jh onep8UHoHHOH ClICTeMhl. ,I1;1l ,1l;a 

HM5I XOCTa nOJlh30BaTeJl5l. ,1l;a ,1l;a 

H;:!;eHTlI(lmKaTop K ."1HeHTa B .QaHHOM ceaHce, eC."1l1 on-,I1;a ,I1;a 

pe.tJ;e.,"IeH. 

TOJlhKO .QJlH Oracle 109 Release 2. ECJlll KOHTeKCT on- ReT ,1l;a 

pAl.1;AJIAH, 3.QACh HllXOl.1;lITeSI H .QPH T lIcPlIKllTOP KOHTAK - (R2) 

CTa. 
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HMa 
napaMeTpa 

EXT tMM 

05J ECT_ NAr~ E 

l 'OLley _NAM I:: 

SeN 

SO L_TEXT 

SO l I1TNrJ 

COMM E t~ I $ I I::X I 

STATEMENT _ T'rP:: 

EXTEtJOrLl_TIM E 
STAMP 

BepCHR 

OnnC3Hlle Oracle 

9i 109 

Ee.!JJ1 nO.1JbaOBllTe.llh IwnO.1JbayeT BHeWHIOlO flYTeHTn-,n;fl JJ;a 
qlHKau;mo, TO 3.[(eCh oTo6pamaeTcn BHellIHee HMH. 

BJl8Ae;reu; Tfl5J1HUhl, K KOTOpoii: o5paUVleTCSI onepa- Aa .I(a 

TOp. 

HMH Ta6JIHIJ;hl. ,ll;a Aa 
HMJI nO;UITHKH, nopo,n:HBIlIeii .n;a HHYIO aa nHCh. ,n:a As 
HOMep seN H8 MOMeHT coa.o;aHHJI .n;8HHoii mypHIL"Ib-,1l;a .IJ;a 
HOM a8IIHCH. HCnOJIh3YeTCH B peTpocneKTHBHhlX 38-

npOCflX. 

TeNeT onepaTopa SQL, BhlllO.clHeHHOJ'O rrOJlb30BRTe-,IJ;a ,IJ;a 

.'1eM. 

IIepeMeHHhle CBSI3hlBflHHsr H ilX 3HaQeHllSI B onepaTo-,IJ;fl .IJ;a 

peSQL. 

llono]]HHTeJlhHhle .n;aHHhle aY}l)1T8, eC]llr T8KOBhle,n:a .IJ:a 

HMeIOTeSl. 

Tun onepaTopa (mmpHMep, SELECT). HeT 

PaClIIHpeHHa.fI BpeMeHH8.5I M eTKa 3anHCH. ,IJ;8.HHhle HeT 

THnl:l TIMESTAMP C TO'lHOCTblO,IJ;O O.n;HOH ThlC5PIHOH ce­

KyH,IJ;hl. 

II" 
lIa 

PRO XY_S- SSTONTIJ ECJUI nOjlb30B8TeJIb HCnOJlb3yeT AOBepeHHoe coe,n;H- R eT .IJ;a 

HeHMe, 3APf:b OTOOp8)KaeTC.fI SID npoKcH-ceaHca. 

GLOtiAL_UllJ LL'l5I KopnopllTHBHhlX nOJIb30BUTeJIeii: , aYTeHTIHlnlU;H- ReT .IJ;u 

pOBaHHhlx '1epe3 LDAP HJIH HHOH Mex8HH3M, 3,necb 

YKaahlBlwTc.fI r.!Jooa.!JbHhlH H .n;eHTHtPHKaTOp UID. 

HJSTANC :::_NUMB::R Ii.n;eHTHcpHKaTOp 3KaeMn.;'l5Ipa, OTHOCHTC5I TOJIbKO ReT ,n;a 

K KOHqmrypaU;HJI Real Application Cluster (RAC). 

OS_PROC :::SS Ii.n;eHTlHlmKI:lTop npou;ecca onepaII;HoHHoH CHCTeMhl. ReT ,n;a 

TRIINSIICT TONTD 

S-IAr EMI::N llLl 

r NTRYTO 

ECJIH onepaTop npe,.':lCTaBJIJleT co6on TpSH.1aKII;HIO, R eT .IJ;a 

3.n;ecb OTOOpS)KSeTCJI ee HAeHTH<imKSTOp. 

B O.n;HOM ce8Hce MO)KeT OhlTb HeCKOJIbKO orrepaTopoB ReT .IJ;a 

(HarrpHMep, Kor.n;8. nOJIb30B8TeJIb .n;eJIaeT Bhl60PKY H3 

O.n;HOH Ta6JIHII;hl, aaTeM Ha ,lJ;pyroH H T . .n;.). KI:l)K,IJ;hlH 

onepaTop nO.!Jy~HleT co6cTBeHHhlH H,IJ;eHTmpHKHTOp. 

O AHH orrepflTop MO)KeT Bhl.1hlB8TbCJI peKypcHBHO; Kfl- ReT .IJ;a 

)K,.':IOMY BXO)K,.':IeHHIO cooTBeTcTByeT co6cTBeHHhlH 

YHHK8.JIbHhlH H.n;eHTHcpHKaTOp, 
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FLASHBACK_TRANSACTION _QUE RY 

IIpe,n;cTaBJIeHHe oTo6pamaeT CBe,n;eHHR 0 TpaH3aKIJ;HHX, HMeroID;HxcH B cer­

MeBTe OTKaT8 CHCTeMhl. MmKeTe HcnO.7Ib30BaTb 3Ty HHq)OPM8:O;HIO ,n;JIfl Bbl­

flCHeHHfl ,n;eTaJleH TpaH38KUHH . .uocTyrrHo TOJIbKO B Oracle 109. 

Hl\-IH CTO;:(ou;a OnHcaHHe 

x r D l1D;eHTmlJHK8Top TpaH3aKUHH. 

START SeN HOMep seN Hil MOMeHT Hil tUL'li} T pflHailKU;HH . 

START_TIMESTAMP BpeM.H H<ltIl:lJIU TpaH3uKUHH B qJOpM8Te TIMESTAMP . 

COMMIT_SC ~j HOMep seN H<l MOMeHT IPHKC8UHH TpaH3aKUHH. 

COMMIT _ TIr~ ESTAM P BpeMfl IPHKCBUHH TpaH3BKUHH B ¢opMaTe TIMESTAMP. 

LOGOtJ_JSER 

UNDO_CHAUGE# 

QiJ EflA l iON 

TABLE_NAME 

TABL E_O WN ER 

HOW_llJ 

IIOJIh30BI:tTeJlh, BWnOJlHHBllIHH Tp8HaI:lKUHIO . 

HOMep seN ,QJI.H onepaUHH OTKHTH. 

OnepauHfl, BWnOJlHeHHa.fI TP3H33KUHeii (HanpHMep, ScLEC I). 
B.'lOKH PLj SQL 6Y,QYT nOKI:t38HW KUK DEC LARE H;lH BEGUt 

I1MH T86J1HUW, HHD; KOTOPOH 6wJII:t BwnO;'lHeHI:t onepaUHH. 

BJla,QeJleu T36JIHUW. 

3Hfl1.£eHHe flOWllJ ,QJI.fI CTpOKU, MO,QH(jmD;upoBBHHOii ,QaHHoii: 

Tp1:tH38KuneH . 

OnepaTop SQL, KOTOPWH Mo:meT 6WTh HCnOJlh30BBH ,QJISl OTKHT3 

TpaB3flKD;lUl. 

DBMS RANDOM 

SEED 

IIaKeT co,n;epmHT rrporpaMMhl, reHepHpylOID;He CJIY'I8HHhle 3HaqeHHH (qHC­

JIOBhle H CTpoKoBhle) H BhIIIOJIHRIOID;He ,n;pyrHe onepaUHH, CBR3aHHhle 

C paH,n;OMH3aIJ;HeH:. 

IIporpaMMa H H HI:J;HaJIH3HpyeT naKeT DBMS_RAN DOM YKa3aHHhIM nOJIh30BaTe­

JIeM Ba'l8JIbH hlM 3B a tteH HeM, KOTopoe 3aTeM llCn OJIb3yeTcfl npll reBepllpo­

BaHli1i CJIyt l8HHhlX 3HatteHIlH. llCnOJIb30B8Hlle B p83HhlX nporpaMMax pa3-

JIIFIHhlX HaqaJIbHhlX 3Hat leHllH rr03BOJlfleT ,n;OCTIFlb ,n;ocTaTO'lHOH CTe rreBH 

CJIyqaHHocTH . PeaJIH3aIJ;HH SEED BKJIIO'IaeT ,n;Be IIeperpymeHHhle Q1YHKIJ;HH, 

n pllHllM81OID;lle n 8p8MeTphl pa3Horo Tll n a. 

IIpHHllMaeT eAllHcTBeHHhlH rrapaMeTp vel , H CIIOJIh3yeMhlH B KaqeCTBe Ha­

'IaJIhHorO 3HaqeHllH. IIapaMeTp llMeeT Tllrr VI\RCHAR2 H MO:JKeT cO,ll;epmaTh AO 

20006aHT. 



452 

¢lYHKL\"''' (Bepc",,, 2) 

IIpHHHMaeT eAHHcTBeHHhlH rrapaMeTp val , HCIIOJIb3yeMblll B KaqeCTBe a8-
qaJIbHOrO 3HaQeHHH. IIapaMeTp HMeeT THli BINARY _INTEGER . 

VALUE 
IIporpaMM8 B03Bparu;aeT CJIy-qaRHoe IIOJIOjRWTeJIhHOe "(UfeJlO C IIJIaBmoru;err 

TOqfWH, MeHbmee e,ll;HHHUhl. PeaJIlI38UHH VIILU[ BKJIID'l!aeT ABe neperpy:mea­
Hble lPYHKUllH, OAHB!fa KOTOPbIX rrpllHIIMaeT rrapaMeTpbI. a ,lI;pyrafl - BeT. 

¢lYHKL\"''' 6e3 napaMeTpOB (Bepc",,, 1) 

B03Bparu;aeT CJIyqaHHOe 'tIHC3IO Tlm8 NUMBER. IIapaMeTpoB BeT. 

¢lYHKL\"''' c napaMeTpaM'" (Bepc",,, 2) 

B03Bparu;aeT CJlyqaHHOe "(uleJIO Tilna NUMB[R. IIpllHilMaeT ,ll;B8 BXO,ll;HbIX nB ­

paMeTpa: low II ~lig h (HIDKHee 11 Bepxaee 3HaQeHllH). B03Bpaw;aeMoe 3Ha"tfe­
RIfe HaXO,ll;llTCn B YKaa8HHOM AHa rr830ae. 

Hl\-IR Tun OUHcaHHe 
napaMeTpa ,lI;aHHbIX 

loll' HHlliHJUI rpRHHun ,n;,"I5I B03BpalL\UeMOrO CJlY'IaHHOrO 'lHC,"'!ll . 

higr B epXHHfi rpaHll~1l ,!l}l.fI B03Bpllw;aeMoro CJlytlllllHoro tllW .. 'lIl. 

STRING 
<I>yaKD;lul B03Bpaw;aeT CJIy-qaHaylO CTpOKy. ,UJIHHa CTPOKH II Ha60p CHMBO­

JIOB onpe,1l;e.T£HIOTCH nOJIh30BaTeJIeM. q,YHKD; HH npHHHMaeT ,1l;Ba BXO,1l;HhlX 

napaMeTpa. 

liMR napaMeTpa Tnn ,!J;aHHhIx OnncaHne 

opt VARCHAR2 

1 en NUMB [ R 

IIapaMeTp, orrpe.n;eJUIIO:W;llH Ha60p CIIMB0J10B re­

HepllpyeMoH CTPOKH (.n;onYCTHMbJe 3Ha~[eHHJl 

rrpllBell:eHbJ B CJ1ell:YlOw;eH Ta6m:II.J;e) . 

.n;J1llHA reHepllpyeMoH CJ1Y~la:HHO:H f:TPOKll. 

IIapaMeTp op t MO:IKeT rrpHHHMaTh JII060e H3 nepe"<lHCJIeHHhIX 8 CJIe,1l;YIOw;efi: 

Ta6JIHIJ;e 3Ha-qeHHH. 

u 

1 

p 

IIcnoJ1h30BaTh TOJ1hKO 6YKBbJ BepXHero peHICTpa (HanpllMep, lWI HNUSW) . 

IIcnoJ1b30BaTb TOJ1bKO 6YKBbl Hll:amero perllCTpa (HarrpllM ep, pikdcdsc ). 

MCn0J1b30BaTb 6YKBbJ 060llX perllCTpOB (HarrpllMep, l)eCWC8 ss). 

IIcnoJ1b30BIlTb COBMeCTHO 6YKBbl BepXHero pernCTpa H Ull¢pbl (HRrrpn­

Mep, A 1W56 RTY). 

IIcnoJ1b30BaTb J1lO6bJe neqaTHble CllM BOJ1bl (HanpllMep, $\$2sw&. ). 
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NORMAL 
<lJYHKD;H.fl NORMA L, IWK II VA_UE, B03Bparn;aeT CJIY'qaHHoe 'qHCJIO. O,n;H8KO re­

HepIlpyeMhle eIO aHa'qeHII.fl rro,n;'qHH.flIOTC.fl HOpMaJIhHoMY 3aKoBY pacrrpe,n;e­

JIeHII.fl. 8TO 03Ha'qaeT, 'qTO IIOCJIe cepllIl ycrreIIIHhIx BhIIIOJIHeHIIH creHepll­

pOBaHHhIe 3Ha'qeHII.fl 6y,o:YT llMeTh HOPM8JIhHOe pacIIpe,n;eJIeHlle. TIapaMeT ­

phI OTCyTCTByIOT. 

DBMS SCHEDULER 
IIaKeT IIpIlMeH.fleTC.fl ,n;JI.fl 3aIIycK8 <llOHOBhIX 3a,n;aHHH , BhIIIOJIH.fleMhIX B OII­

pe,o:eJIeHHhIH MOMeHT BpeMeHIl HJIll C a8,n;8HHoH rrepllo,n;Il'qHOCThIO. B Hero 

BXo,n;HT Bce IIporpaMMhI , Heo6xo,o:I1Mhle ,n;JIH coa,n;aHIIH II 06CJIY*IlBaHllH 3a­

,n;aHIIH, K·JIaCCOB a8,o:8HllH, p8crrIlcaHIIH, rrporp8MM, OKOH II rpyrrrr OKOH. 

CREATE JOB 
IIporpaMMa C03,n;aeT aa,n;aHIIe, KOTopoe ,o:OJI*HO 6hITh BhIIIOJIHeHO B ,o:aH­

HhIH MOMeHT JIII60 rr03me . PeaJIII30BaH8 B BH,n;e 'qeThIpex rreperpy*eHHhIX 

IIpOD;e,n;yp. 

npo~eAypa 6e3 "MeHOBaHHb'X 06beKTOB (Bepc .. " 1) 

ST8 BepCHfl n03BOJIfleT C03,o:8Th a8,n;aHHe H8H6oJIee 6hICTPhIM cnoco60M. 

IIpIIHllMaeT B RaqeCTBe napaMeTpOB Bce Heo6xo,n;HMhIe ,n;JIfl coa,n;aHHfl a8,o:a­

HllH KOMIIOBeHThI (KaJIeH,o:apb, OIIllC8Hlle ,n;eiicTBH.fl II T. II.), OIIpe,n;eJIeHHhle 

IIO OT,n;eJIbHOCTH, 6ea HBBoro llX llMeHOBaHIlH. 

H~ul napa,neTpa TJln ,IlalDlbIX OnJlCaHJle 

j ob name 

Job_t ype 

Job ac ti on 

VIIR CIIIIR? 

VAflCHAR2 

VIIRCIIIIR? 

I1M5I 3fl,1l; flHH5I. 

Tlln 31:lD;UHll5I. KOppeKTHWMll 3H8'1eHll5IMll .HB.;'I5I­

IOTCSl I'LSQL_IlLOCK, S I OHl::lU 'HOC l::OUHl:: H l:: XE-.CU I AB Ll:: . 

q:,flKTH~[ecKoe co.n;epjKflHHe 3fl,1l;flHHSI. 3flBHCIIT OT 

npe.n;w.n;YLQero nap8MeTp8. EcJIH Tlln a8.n;8Hll.H -
PLSOL_BLOCK, TO EtTO nOJIHOCTbJO BeCb PLj SQL-6JIOK. 
'run STORED_ PROC EDURE Tpe6yeT UM€Hll XPIlHUMOf{ 

rrpou;e.n;yphl. Tun EXECJTAD L: Tpe6yeT UMeHH llCrrOJI­

H.HeMOrO (}WHJII:I OC C YKI:l31:lHlleM nO.ClHoro nyTH. 

nLJm be r _0 f _a r QU _ PLS_UH EGEfl ECJIU nporpl:lMM8, orrpe.n;eJIeHHI:l5I B rrpe.n;w.n;YLQeM n8-

ments pflMeTpe, rrpIIHHMfleT BXO.n;Hhl€ nflpflMeTPhl, TO 3.1:\€Cb 
YKfl3hlBfleTC.H HX KOJIH~[eCTBo. ITo YMOJItfflHHIO O. 

I IMESTAMI' 
WI IH I-I Mt: 

ZO~l E 

repeat _i nterva l VArl CH AR 2 

,n:3T8 II BpeMSI a3nJI3HllpOB3HHoro a8nYCK8 38.118-
HIUr. 3H81.£eHlle no YMOJI1.£3HllJO NULL, 1.£TO 03H31.£8eT, 

'ITO 31:lD;UHHe 3I:lnYCKl:leTC5I HeMeD;.lJeHHO. 

KI:l.'IeHD;8pH8n: CTPOl<U, onpeD;eJI5IJOLQ8.H CPOKH 3unyc­
Kfl 3fl.l:\flHHSI, HflnpHMep .-FREQ- DAILY BY HOU R 
=3». IIo.'IHWH cnHCOK .1IOnYCTllMhlX 3H8'1eHHH 
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liMR napaMeTpa Tun ,lI;8HHhIX OIIHc3BHe 

Job class 

era bled 

corrl r ~enls 

IIpHBe.n;eH B r JIaB8 8. 3HaqeHH8 no YMD.'I 'IaHHJO NULL, 
'ITO 03Hal£aeT OJl:HOK paTHoe BhlIIOJIHeHH8 aa,[lBHH.fl 

B MOM8HT sta rt date 6ea nOBTopHhlX aunyclwB. 

TIMESTAM P ECJIll a8.;:J;RHO ;:lH8'18HHe, T O OHO onpe.n;e.'lJleT MOMeHT 

WITI I rIM [ - OKOH~laHIUI BhlJIOJlHeH1UI ;~a.naHIUI . 3H8t[eHll8 lID 

ZO~lE YMOJll£aHHIO NU LL, 'ITO o,lHaqaeT 6eCKOHe'lHOe Bbl-

V/IRCHAR 2 

BOO LEAN 

BOOLEAN 

VIIRCHAR2 

IlOJIH8HH 8 . 

K.1JaCChl 31:l,iJ;HHHM onpe,lJ;eJUUOT HB3HWJeHHhlM 3H,!\B­

HIUO npOllm.1Jb nOTpe6.J1eHlla pecypC08, ypoBeHh 
1KYPH 3JlHpOB3HIUI II T . II. Oracle nOCT3BJUI eTCSI 

c rrpe,!l;onpe,!J;e.lIeHHhlM K.lmCCOM al:l;:J;aHUH DE FAULT_ 
JOB_CLASS . E C]1lI STOT IlflpaMeTp He 33L\flH, TO 3a,n;n ­
BHe OTHOCHTCSI K .Q8HHOMY K:mccy no YMOJJ1.J:8HHKl. 

'YKa3hlBaeT, BKJIIOl.!eHO JIH 3a,n;aHHe. 3Hal.!eHHe no 
YMOJIl.!aHHlO - FALSE , KOTopoe 03Hal.!aeT, l.!TO 3a,n;a­
HHe COatI.HeTC$l OTKJIIOtJeHHhlM. q ToObI BK.1JIOttHTh 

er o rrpH C03,naHHH, CJle,n;yeT YKa3aTh B STOM rrapa ­

MeTpe 3H8l.!eHHe TRUE . 

ECJlH 3Hal.!eHHe rrapaMeTpa TRJ ::, TO 3a,n;aHHe y,na­
JI.HPTC.H rrocJlP BhlnO,'IHPHH.H. 3Ha~[PHm~ Fill sr OTMP­
H.HPT y.n;a,'IPHHP. ITo yMO,'I~raHHIO - TRur . 

KOMMeHTl-lpHH K 3H,n;l-lHHIO. 

npOL.\eAypa C .,MeHOBaHHbIM pacn.,CaH.,eM 
., nOACTaBn"eMO';; npOrpaMMO';; (BepC.,,, 2) 

ll.n;eHTH"<IH8 BepCIIH 1 3a llCKJIIO"<IeH lleM Taro, "<ITO BMeCTO KaJIeH.n;apHoH 

CTpoKil IIpIlHllMaeT llMeHOBaHHoe paCIIllcaHile. 

H:l\·I.H napa:MeTpa Tun ,Il;aHllhIX OUllcalOle 

Job name 

sclledule 1' 8'r.e 

Jab_ t ype 

VIIRCIIIIR? 

V/lRCH!\R2 

VARCHAH2 

VAflCHAfl2 

H MSI ;:Ia.n;aHHSI. 

HM$l paHee coa.ntlHHOro pucIIHCaHH$l. ECJlH BJIl:l­

.n;eJlhu;eM pacnHcaHHR RB.'JReTCR ,npyr oH nO,'Ih30Ba­

Te.'lh, TO ero HM5I YKaabIBaeTC.H B Kal.!eCTBe npe­
(pHKCa (Hl:mpHMep, SCH::D_ADMHL EVE RY _DAY). T. K. 

pacnHcaHHe onpe,neJl.HeT MOMeHThl aanycKa, OCTFJ ­
HOBa H nepHo,n;Hl.!HOCTb BhlnO,"IHeHHH 3a,naHHH, co­

oTBeTcTBYJOllWe napaMeTphl (st a~ t_date , end date 
H repea t _i rte rva l)oTcYTCTBYJOT. 

T Hn 3a,naHHR. KoppeKTHhlMH 3Hal.IeHHRMH RB,'lR­

IOTCH PLSQL_BLOCK, STORED_ PROCEDURE 

H EXECUTABLE. 

«I>aKTHl.!ecKoe co,n;epJlWHHe 3a,naHHR. 3aBHcHT OT 
npe.n;hl.n;yl1l;ero napaMeTpfl. ECJlH THII 3fl.n;aHHSI -

PLSO L_BLOCK, TO 3TO n OJlHOCTblO BeCb PL/SQL-6J10K. 
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liMR napaMeTp a T Hn ,il;aHHhlX OnHCalDfe 

nurr,be r _0 f _a r gu- PLS _I NTEGC:R 
ments 

Job class VARCHIIR2 

era bled BOOl:AU 

corrl r ~enls VAR CHi\R2 

THn STORED PROCE DJRE Tpe6yeT HMeH H XP8HHMOH 

npou;e.n;yphl. THn EXECUTAB LE Tpe6yeT HMeHH HC­

nO.,']H$leMOrO q)l:lH.nfl OC c Yh:1:l3I:lHHeM nO.1JHOI'O nyru. 

EC;lU nporp8MM8. onpe.n;e.1JeHHflH B npe.n;hI.n;YIqeM 

napaMeTpe, npHHUMaeT BXO)J:Hhle napaMeTphl, TO 

3)J:eCb YK83h1B8eTCH HX KOJIH'IeCTBO. ITo YMOJI'I8 -

HHIO - C. 

KJI<lCChl aalJ;I:lHHH onpelJ;eJI.lUOT HnaHa~IeHHhlH au­

D;I:lHHlO npo<lm.1Jb nOTpe6JleHlUI pecypCOB. ypOBeHb 

JKypHaJIHpoB:.lHHH H T. n. Oracle nOCTaBJIHeTCH 

C npe.n;onpe,1l;eJIeHHhlM KJIIlCCOM 31l)J:aHHH DE FAUL T_ 
JOll_CLASS . ECJIH ,!:IaHHhlM nflpaMeTp He aflAaH, TO 

aaAaHHe OTHOCHTCSI h: KJmccy no YMOJItlaHHIO. 

YKaahlBaeT, BKJIIO'IeH O JIH 38,!:1aHHe. 3Ha'IeHHe no 

YMO;1'I8HHIO - FALSE , KOTopoe 03Ha'I8eT, 'ITO a8,!:18-

HHe COalJ; lleTea OTh:JlJOqelUthlM. T.lT06hl BK.1JIO'll'ITb 

ero npH C03.n;aHHH , CJle,!:lyeT Yh:a38Tb B ~TOM nap a­

MeTpeTRUE. 

EC.'1H aHIl'IeHHe n8p8MeTpll TRUE, TO a8,11;8HHe Y,1I;8 -

JIaeTCSI noc.'1e BhlnOJiHeHHSI. 3HEltreHHe "'1\1 S[ OTMe­

HSIeT y,!:laJleHHe. ITo y M OJitUlHHIO - TRlI i . 

KOM MeHTllpHH K 31:lD;I:lHHJO. 

npOL.\eAypa C "MeHOBaHHO';; npOrpaMMO';; 
" nOACTaBn .. eMbIM paCn"CaH"eM (Bepc" .. 3) 

H,n;eHTHQHa BepCHH 2 3a HCRJIID'IeHHeM Toro, 'ITO rrpHHHMaeT KaJIeH,n;ap­

ByID CTPORY H HMeHoBaBByID rrporpaMMy. B STOll BepCHH HMeHOBaHHaH 

npOrpaMMa HCnO • .'Ib3yeTcfl BMeCTO flBBO onpe,n;eJIfleMOrO ,n;enCTBHfl. 

liMR napaMeTp a T Hrr .!l;aHHbIX OnHcaHHe 

VARCHAR2 

VAHCHAH2 

1-1M I::.STAMI' 
'fiITH TIME-
ZONE 

repea t i nt erva l VIIRCIli\R? 

lIMH 3a,!:laHHH . 

lIMSI onpe,n;eJIeHHOM BaMH paHee HMeHoBaHHoH 

nporpllMMhl. EC,,'1H npOrpaMMIl npHHa,n;JleJKHT .n;py­

rOMY nO.'1b30BIlTe.-r:1l0, ero HMH CJIe,!:lyeT HcnO.1Jb30-

BaTb B KatleCTBe npe¢HKCfI (HanpHMep, JOli_ADMl N 

CALC_I NT) . T . K . nporp8MMIl onpe,!:leJIHe-r Bce X8 -

pElKTepHCTHKH BhlnOJIHSIeMOro )J:eHcTBHSI, COOTBeT­

CTBylOtqHe nflpaMeTphl (B tIaCTHOCTH, job_act i en ) 
OTCYTCTBYIOT . 

,IJ;aTa H Bp eMH aaIIJlaHH pOBaHHor o aanycKa al:lAI:l­

HMH. 3HIl'IeHHe NU LL ('3H8~IeHMe no YMO.1J'IIlHMIO) 03 -

HI:l'laeT, 'ITO al:lAaHMe ,1anYCKaeTCSI HeMeAJIeHHO. 

KllJIflH,!:IapHI:lSI CTpOKll. onpe,n;flJISII0111;llSI CpOKM al:l­

nYCK a a8AaHHH, HanpHM ep, .-FREQ= DAILY BY 
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liMR napaMeTpa Tun ,Il;8HHblX OnHcaHHe 

j ob class 

erobled 

comments 

HOUR-3 • . IIoJIHhlii CIIHCOK .n;orrYCTHMblX 3 Haqe­

HllH n pHBe.n;eH B rJIaBe 8 . 3HaqeHlle no YMO}l'laHHIO 

NU LL , ~!TO 03HWUleT OZI;HOKPHTHoe BblTIO.1JH€HH€ 38JJ;1l­

HUH B MOMeHT s t ar-t_date 6ea IIOBTOPHhlX aarrYCK OB. 

lIMI:STt,MI' EC.]UI 38,':18HO 3HaQpHJlP, TO aHa onpeAe;UleT MO­

WITH TIME- MeHT OKOHQaHHfl BhlIIOJIHeHIUI 3HaHHHH . 3ml.'1e-
70Ni 

VA RC HI\R2 

BOOLEAtl 

11001 rAN 

VAHCHAH2 

Hl'Ie lID yMOJI~[aHH}() NUl I , 'ITO O.'1HfltIfleT OecKOHetJ­

Hoe BhlllO;IHPHHe. 

KJlI:ICCbl aa.n;aHHH onpe.neJIJlIOT H83ltWleHHhl113H,l!;l-l­

HHlO rrpoqmJIb nOTpefiJIeHHH pecypCOB, ypOBeHb 

*ypHI:l.1IHPOBI:lHHJI H T. IT. Oracle nOCTHBJlHeTCH 

c npe,n;onpe):le.JleHHhlM K]lHCCOM .1azr;aHHH [) [ I-AUL 1_ 

JOB_CLASS . EC.JHI ,n;8HHhlii: napaMeTp He aBASH, TO 

aHaHHHe OTHOCHTCH K K.1Jaccy no YMO;'I'IaHHIO. 

"YKa3hlBaeT, BKJIIOl.JeHO JIH 3ap;aHHe. 3Hal.JeHHe no 

yMO.1J~WHHIO - FIILSE , KOTopoe 03I!H ' JI:leT, 'ITO aHZll:l­

HHe C03il:aeTCH OTKJII01.£eHHhlM . QTo6hl BKJII01.£HTb 

ero npH C03il:aHHH. CJIe;:J;yeT YKa3aTb B aTOM napa­

MeTpe TRUi:': . 

ECJIH .'1Hn~[eHHe napaMeTpn TR UE, TO 3aZlaHHe YAa­

JIJleTCJI IIOCJIe BhlIIOJIHeHHJI . aH8tIeHHe Fill s r OTMe­

HJleT y.o:aJIeHHe. ITo YMOJI1.£aHHIO - TRUE . 

KOMMeHTapHH K 3a.n;aHHIO. 

npo~eAypa c .. MeHOBaHHO';; npOrpaMMO';; 

.... MeHOBaHHbIM paCn .. CaH .. eM (BepC"~ 4) 

CaMBJI npOCTBfl H3 Bcex npoo;e,il;yp C03,il;BHHfl 3B,lI;Bmdi . ECJIH BN C03,l1;aeTe 

a8,n;aHHe :nOH BepcHeH npoue,n;YPbl, BaM HaAo YKaaaTb TOJIbKO HMH npo­

rpaMMhl H HMH pacnHcaHHH, ROTopble ,n;OJDRHblfib1Tb on peAeJIeHbl a8paHee. 

HMfI IIapaMeTpa THn ,'l;aHHJ.lX OIIHcaHHe 

VAHCHAH2 

Vt,RCI IIIR2 

VARCIIIIR2 

IIM H 3a.n;aHHH . 

IIMJI onpe,':leJIeHHOH HaMH paHfle HMeHoBaHHoll npo­

rpaMMhl. ECJIH nporp8MM8 npHHap;JIelliHT .!IpyroMY 

nOJIb30BaTeJIlO, ero HMJI CJIe.n;yeT HcnO.llb30BaT b 

B Ka~leeTBe npetilHKca (H8npHMep, ,lOll IIOMTN. CIII C 
HIT) . T. K. nporpaMMa o npe.n;eJIJleT Bce xapaKTepH­

CTnRH BblIIOJIHJleM OrO .n;eM<.-'TBml, cooTBeTcTHyroUJ;ne 

napaMeTphl (B 1.£8CTHOCTH, J Ob_3c t ion) OTCYTCTBYKlT. 

IIMJI p8Hee C03,':1aHHOrO pacIIHC8HHJI. E CJIH BJIa­

.!Ie;lbueM pacnHc8HHH HBJIHeTC5I .o:pyroH nOJIb30Ba ­

Te.Jlb, TO ero HMJI YKa3hlBl:leTCJI B Ka1.£eCTBe npeI\JHK­

ca (H8npHMep, SClim 1I0M TN r VrRY OilY ). '1'. K. p8e­

nHcaHHe onpe.n;e.'151eT MOMeHThl 3arrYCKa , OCTaHOBa 
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lIMR rrap3MeTpa THn ,a;3I1HhIX OnHC3HHe 

VAilCHAIl2 

e r abled tlOO U:AN 

BOOLEAN 

comments Vt,HCIIAH2 

CREATE JOB CLASS - -

H nepHo,n;Hl.JHOCTb BhlnO}lHeHH5I aa,n;aHH5I, COOTBeT­

CTBYlOlQHe n3p3MeTphl ( start_ da t e , ene _d ate H re 

peat 1nte rval )oTcYTCTBYlOT . 

KJIl:lCChl aa,n;!lHHH orrpe,n;e.::IJllOT H83H8l.JeHHhlM a8,n;8-

HHJO npoqlHJIb rroTpe6JIeHHSI peCYPCOB, ypoBeHb 

:m:ypH3.'1HPOB3HHJI H T. n. Or8cle rrOCT8BJISleTCJI 

C npell:onpe.n;eJIeHHhlM KJIaCCOM 31lAaHHH Or FAUI T 

,lOR CI AS S. EC}lH .n;aHHhlll napllMeTp He aa.n;aH, TO 33 -

,n;3HHe OTHOCHTCfl K K JIaCCY no YMOJIq3HHIO. 

YK3ahlB3eT, BK}llOl.JeHO JIH a3A3HHe. 3HaqeHHe no 

YMOJIl.J8HHlO - FALSE, KOTOPoe OaHUQI:leT, l.JTO a3l18 -

HHe C03AfleTCSI OTKJIJOQeHHhlM. QT06hl BKJlJOl.JHTb 

ero npH coa,n3HJUI, C}leAyeT yK333Tb B STOM n3pfl ­

MeTpe TIl UE. 

ECJIH aH3l.JeHHe napaMeTpa TRUE, TO a3.n;3HHe Y1l:3-

JIsteTcst rroe,'1e BhlnO,'1HeHHst. 3HatJeHHe FALSE OTMe­

H5IeT y,n3JIeHHe. ITo YMO,'1QaHHlO - I HJ : . 

KOMM eHT3pHH K aflA3HHJO. 

TIpoue.n;ypa C03.n;aeT KJIacC aa.n;aHHH, KOTOPhlH B .n;aJIhHeHrneM MoaceT 6hlTh 
conOCTaBJIeH aa.n;aHIuIM. KJIacc MO)f{eT He co.n;epmaTh B ce6e aa.n;aHIlH. Ko­
r.n;a aa,ll;aHllfl BKJIEO-qaEOTCfl B KJIaCC, 11M IIpIICBaHBaEOTCfl ero aTpII6YThl 
(YPOBeBh )l{ypH8.'IllpOB8Bllfl, rpYIID8 DOTpe6llTeJIen pecypCOB II T. D.). 

lIl\UI napaMe<.rpa Tun ,nallHhlX OnHCaHJle 

lIMJI K,'1HCCH 3alluHHll. ,IJ;O,"I:m:HO 6hlTb YHHKUJIbHO 

lI.1JSI 68ahl lI3HHhlX . 

resource_ con- VARCIIi\R? lIMa rpynnhl nOTpe6HTeJIell peCYPCOB, onpe,1l;eJIeH­

HOH B 6a3e .n;3HHhlX p3Hee. 3HaQeHHe no YMO,'1l.J3HHlO 

OTCYTCTByeT. EcJIH He YK3a3HO, TO npHHHM3eTC5I 

NUl I . B :~TOM e,'1y~Ule K,'1IlCC ;m.n;flHHll He CBHahlBiHITCa 

HH C O.n;HHM pecypCHhlM nJiaHOM 6aahl .n;3HHhlX H He 

HMeeT orpUHH~JeHHH HH HCrrOJlb30B3HHe pecypCOB. 

sume r _Q r oup 

service VAf1CHAR2 lIMSI cepBHC3 (eCJIH B 6a3e ,naHHhlX orrpe.n;e.1JeHhl 

HMeH8 cepBHCOB), KOTOPOMY .n;OJI:m:eH npHH8,nJIe­

:m:aTb KJIIlCC 3a.n;UHHll . 

PLS_INTEG:::11 06'beM :m:ypHUJIbHhlX lIIlHHhlX. rropo:m:lIueMhlX 38-

.n;3HHSlMH, npllH3ll:JIem31QllMll ,n3HHOMY KJI3CCy. 

B03Mo:m:Hhle 3H3l.JeHHSI: DBMS_SC HEDULER LOGGHJG_OFF 
(a3nHcb B :m:YPHUJI He Be,1l;eTCSI). DBMS_SCHED -
1I1 FR I OGG TNG RUNS (aanllcb B mypH3JI npollcxo,nIlT 

TO,'1bKO npH BhlnO}lHeHHH a3.n;aHHH) H DBMS_SCHED 
ULER LOGG ING FULL (noMIlMo aanHcell 0 BhlnOJIHeHllH 
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Hl\UI napaMeTp3 Tun ,rtaHllldX Onllcallne 

lO~Lh i s t o "y 

comments 

B mypHRJI :mnlIChlBfl]OTCSI Bee ,n;eiiCTBllH C 3a,n;aHMSI­

MH, T8KHe RaK ALTER , DROP ). 

PLS_UHEGER AJlHTeJIbHOCTb xpaHeHIlH :m:ypml;lbHhlX ;:mITnCeH 
B ,':\HHX . ITo npomecTBHll 3Toro CpOK3 3HITnCH Y,':\8-

JISnOTCH. 

VARCHAR2 KOMMeHTapHH K KJI8CCY aa.o:aHHH . 

STOP JOB 
IIpoue,!l;ypa OCT8B8S.:msaeT BbIllOJIHeHHe 38,1l;8HllJI. 

HM1J napaMeTpa Tun ,Il;8HHhlX OnllC8HHe 

fo reB 

RUN JOB 

VARCHAR2 

fiOO I F"II N 

liMn: OCT8H8BJIHBaeMOro aa,n;aHHH . Moamo YK8-

;laTb p83.D;e.:JPHHhlM aarr$lTblMlt CITneo1\. a 8 Z1UHHH 

(HanplIMep, JOG 1. JOB2 ) . 

• ITHfio MOHtHO yK8a8Tb HMH KJIIlCCa 38,':\8HHH. 

B aTOM CJIY~IAe Oy.n;YT OCT8HOB:leHhl Bee .18;:tflHIUI 

,n;aHHoro K.;']8Cca. 

EC.Jlll 31l,':l8HHe B ,l:\8HHhlH MOMPHT BhlITOJlHHPTCH, TO 

IIpo~e,.':\yp8 IThlTaeTC.f( OCTf}HOBlITb ero c nOMO~b}() 

rrpepblB8HHH. O,QH3KO 3a,QaH He MO)KeT He OCT8HO-

1111Tbij$l cpaay, 11 KOMUJl,nU OCTaH013a llbIltY)K,neHH 6y­

,n;eT )K,n;aTh. ECJI11 ;:lTOT napaMeTp YCTaHOBJIeH B 3Ha­

qeHlle l fi UE. TO rrpou;e,n;ypa npepBeT rropo)KJl:eHHhle 

3UJl:8HHeM rrpouecchl. ITo YMO.'lqRHHJO - ::ALSE . 

IIpoue,ll;yp8 HHHD;ImpyeT HeMe,ll;JIeHHOe BbInOJIHeHHe 38.,l1;8HHfl, ,lI;8.>Ke eCJIH 

aTO He npe;J;ycMoTpeHO paCITIfC8HIfeM . 

liMa napaMeTpa THn Jl:aHHhIX OnHcaHHe 

VARCHAR2 VlM JI aaJl:I:lHHR . 

use_current seSSle r BOOL [ AN ITPR ,1Ha~leHHH rRUI: aa,n;aHHe BhlnO:IHSIeTCSI 

B TeKyw;eM cellHce H co06w;eHHJI HeMe.n.'1eHHO 

BhlBO,n;JlTCR Ha SKpllH rrO.'1h30BaTe.'1JO . 8TO OqeHb 

nO.'1eaHO npH OTJI3.o;Ke a3Jl:3HHSI. IIpH aHa~[eHHH 

FALSO::: 3a.n:aHHe BhlnOJIHSleTCJI B ¢OHOBOM peam­

Me 13 ,npyI'OM ce3Hce, KaK l1 ,n;O.'l)KHO fihlTh B HOP­

MflJlbHhlX YC.'10BltSIX. ITo yMOJI~JaHltlO - TRU E. 

COPY JOB 
IIpou e,ll;YP8 C03,l1;8eT HOBOe 38,l1;8HIfe , IfcnOJIh3Yfl onpe,ll;eJIeHIIe yme Cyrn;ecT ­

ByromerO. 9To OlleHb D OJIe3HO B TeX CJIytt8flX, KOr,ll;8 H8.1l:0 6bICTPO C03.1l:8Tb 

a8,n;aHIIe «TaKoe me*, K8K YJKe IIMerorn;eeC5I, HO C ,n;pyrIfM IIMeHeM. 
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liMR napaMeTp a THn ,ll;3HHhIX OnncalDle 

VAflCHAR2 

VARCHAR2 

DISABLE 

HMSI 38P;8HHSI, 8TPHfiYTbI KOTOpOrO P;OJIJKHbI fiblTb 

CKOJUlPOBIlHbI. 

HMSI HOBoro 38p;aHHSI, C03,o:aB8eMor o H a OCH OBe 

CTapor o . HOBoe 38.n;aHHe C03.n;aeTCSI OTKJIlOQeH­

HhlM, cJle,o:yeT RBHO BK.'llO~IHTb ero. 

TIpoue,a;ypa HCnOJIb3yeTcfl ,a;JIH OTKJIR),IeBHfl KOMilOBeBTOB CHCTeMbl 3a,a;a ­

Bliit. OHa 'tIpe3Bbl'tlaHBO n OJIe3Ba B Tex CJIy'tlaflX, Ror,a;a Heo6xo,a;HMO Bpe­

MeBHO OCT8HOBH Tb 3aIIJIaHHpoBaHHoe BbIIIOJIHeHHe. TIpe,a;IIOJIoacllM, Ha­

IIpHMep, 'tITO y Bac eCTb 3a,a;aHHe, BblqHCJIHlO:r:o;ee H H8QHCJIHlO:r:o;ee neHH, 

H B BeM TOJIbKO 'tITO o6Hapy:amJIll omH6KY . .uo Tex n op n ORa omH6Ka He 6y­

,a;eT HCnpaBJIeHa, 3a,a;aHHe apoly_i nteres t He ,a;OJI.iKHO Bbl IIOJIHHTbCJI. TIPH 

OTKJIIO'tIeHllll coxpaHHeTCH BCH HHQJopMaU;IlH 0 3a,a;aHllll, OHO npOCTO He Bbl ­

nOJIBHeTCH . B IIOCJIe,a;CTB H H MomBO BRJIIOQHTb ero. 

,lI;aHHaH IIpou;e,a;ypa npHMeHHeTCH ,a;JIH OTMeHbI Bcex THIIOB COCTaBJI5IlO:r:o;HX 

CHCTeMbl nJI8HHpOB8HHH: 38,a;8HHH:, RJIaCCOB 38,a;8HHH:, p8cnHCflHHH:, npo­

rpaMM, OROH li rpynn OKOB. Bbl60p 06'beRT3 o npe,a;emleT n OBe,a;eHlie n poU;e­

,a;ypbl. 

liMR napaMeTpa Tun ,ll;aHHhlX OnncalDle 

name 

to res 

ENABLE 

VAR CHAR2 

1l00L::.AN 

HMSI Ofi'beKT8 (eCJIll pe'Ib H.n;eT 0 rrpH."I0JKeH HH, TO 

nApe.n; HMPHAM YKfl3hlBaeTCSI B.1JaD;p.1Jen; 06'bAKTa). 

KOTOPblH ,o:OJlJKeH fiblTh OTKJlIO'IeH. MOJKHO Y K a­

aaTh HeCIW.llblW 06'heKTOB, BBeD;R HX H M eHa B BHD;e 

cnHCKIl aHIl'leHHH, paaD;eJleHHblX aHIIRTblMH. 

IIapaMeTp Be.n;eT ce6S1 IIo- pa3HOMY B 3aBH CHMOCTH 

OT nOJlY'IeHHOrO HMeHH. KIlK rrpaBHJlO, 3HI:l'IeHHe 

TRUE Bbl3b1BHeT OTK."IlO'IeHHe 3UBHCHMblX 06'heK­

TOB, B TO BpeM SI KaK 3H8tIAHHA FALSI: (YMOJltIflHHe) 

He Bbl3b1BaeT OTKJIIO'IeHHfl 3UBHCHMblX Ofi'heKTOB . 

TIpone,a;ypa ,a;OIIOJIHHeT C060H: npou;e,a;ypy DI SAl3L[ H HCnOJIb3yeTcH ,a;JI5I 

BRJIlO'l!eHHH OTKJIIO'l!eHHbIX 06'beRTOB. RaR H ee p0.D:CTBeHHHua, npoue,a;ypa 

,a;eHcTsyeT .n;JIH Bcex T H IIOS COCT8BJIHIO :r:o;HX CHCTeMbI IIJIaHHpOBaHHH: 3a.n;a­

H H H , K.JlaCCOB 38.n;aHHH, paCII HCaHHH:, IIporpaMM, OKOH H rpyIIII OROH . 

IIMSI napaMeTpa T u n ,ll;aHHhlX OnJlCaHJle 

name VARCIIAR2 H M SI Ofi'hflKT8 (eC,"IH petIh H.n;eT 0 npHJJOJKAHHH, TO 

rrepe,o: HMeHeM YK83b1BUeTCSI BJIu.n;eJIeu; 06'beKTa), 

KOTOPblH p;OJIJKeH 6b1Tb BKJIlO'IeH . MOJKHO YKU-

38Th HflCKO.JlhKO 06'heKTOB, BBe.n;SI HX llMAH8 B Bll­

.n;e CllHCK8 3 H 8'IeHHH, pa3.n;eJIeHHblX 38rr.HTblMH. 
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DROP JOB 

IIpoue,n:ypa YAaJUleT 3a,1l;RHI1e. 8 KOTOPOM 60JIhille ReT Heo6xo,lJ;RMOCTH. 

HMfI napaMeTpa Tun ,'l;8HH:hlX OnJ[C81D1e 

to res 

DROP JOB CLASS - -

VAHCHAH2 

UOO LI:: AN 

I1MJI YA3.'JSleMoro aa.n;ruuISI. MmKHo YKfl33Th He­

CKOJIbKO 3IlA8HMH, BBe,IVI HX HMeH8 B BHlIe CTIHCKIl 

3H3t[PHHH, pa3.n;eJIPHHhlX 3flIUIThlMH (HlurpHMep, 

.,JOB 1 ,.JOB2~ H T • .o;.) . 

KpoMe Toro, Moamo YKIVIaTh liMa KJUlCea 3fl,iJ;fl­
HMH, B 3TOM CJIyqae 6y.n;YT YP;3.JleHhl Bee a8i'l8HHH, 

BXOL\JIUJ;He B lJ;I:lHHhlll K ."1BCC. 

06paTHTe BHHM8HHe, 'ITO YP;8JIHTb KJI8CC aa,!l8HHH 

aToH npOn;piJ;ypoii HflB03MO)KHO. )J.JlJl 8Toro eYW;e­
CTByeT npOn;p..'WPfl DR OP J OR CII\SS. 

3all8HHe, BhlnOJIHSIlOrqeecSI B TeK ym;lIll MOMeHT, 

He MomeT GMTh y.n;a.'JeHO. 3H8qeHlIe I HU !:: SToro na ­

paMeTpa 03HaQaeT, 'ITO npon;eAypa 6y,a;eT IIblT8Tb­
eSl OCT8HOBlITb 33.n;I1HHe, rrpe*.n;e qPM YJl:flJISlTh 

ero. 3HaqeHHe no YMOJlqaHHIO - FALS ::, KOTopoe 

O;:lHaTIaeT, TITO IIpH Bhl30Be DROP_J OB fiYLleT creHe ­

PHPOBflHO C006m;eHlIe ofi onmfiKe. 

IIpo:o;eAYP8 YAaJIHeT KJIaCC 38,!J;aBIIH, B KOTOPOM 60JIbWe ReT Heo6xo,!J;HMOCTH. 

liMR napaMeTpa Tun ,Il;aHHhlX OnHcaHHe 

J Ob_claSSJaM€ VARC HAH2 

fo rce BOOLEAN 

CREATE SCHEDULE 

liMn YLl8.JlneMOrO KJl3CC3 38.,n8.HHH. MmKHO YK3-

aaTh HeCKO;lhKO K.;JaCCOB, BBeLl51 HX lIMeH/] B BHLle 

cnlICK3 3HflTIeHHH, pa.l.n;eJleHHhlX 38.rrnTblMll (HFl ­

npHMep, "JOB_CLASS1,JOB_CLASS2,. lIT. LI.). 

ECJlH cYLQeCTBYeT KaKoe-To 3aLlaHHe, KOTOPOMY 

npHcBoeH LlRHHblH KJlaCC, TO T8.KOH KJlaCC YLl8.­

JlHTh HeJlh:l5l. 3H1PJeH11e napaMeTpa TRU E mmwJa­

eT , qTO 38..n;aHHH 6y.n;YT nOMeTIeHbI KaK OTKJllOqeH­

Hhle, 11 YLl8J1eHHe K.UUCC/] 3U.lJ;UHHH 6YLleT puapellIe­

HO. 3HwleHHe no yMo.u~mH111O - FALSE. ECJlH B Te­

KYLQ11H MOMeHT pa60TaeT 3L1aH11e, np11Ha.n;Jle )fW ­

LQee K.1J8CCY j cb_c l ass , KJlIlCC He YLl8;151eTCJI. 

IIpoue,!J;ypa C03,ll;8eT HMeHOB8HHoe pacnilcaHIIe, KOTopoe MO<'KeT 6b!Tb I1C­

nOJlb30BaHO IIpil C03,!J;8HIIH aa,!J;aHHH. BJIaro,!J;apH 3TOMY Bb! MomeTe HCIIOJIb-

30BaTb BMeCTO CTPOKH K8JIeH,!J;apHbIX 3HRTIeHHH I1MeH OB8HHoe p8CIIIIcaHile. 
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Hl\UI napaMeTpa THrr ,!laHHhIX OnnCaHHe 

s t a ( t _date 

comments 

DROP SCHEDULE 

VA f1 CHAR2 

TTMrSTIiMP 
WITH TIMEZQUE 

VA f1 CHAf1 2 

I1Ma paCIIHCI:lHH.fI. 1I0.,'llKHO 6WTb YHHKHJlbHblM 

B paMKaX 6a3hl .n;aHHhlX. 

)laTa, e KOTopofr Ha~[l'IHlleT .n;efiCTBOBIlTb paCIIHca ­

HHe. 3H8'IeHUe no YMO.'l'lBHHIO - NULL (HaqaTb 

.n;eii:cTBoB8Tb HeaI:lMe.n;.'lHTeJIhHo). 

KaJIeH,!lapHI:lR CTPOKI:l, onpe.n;e.cullow;aa. KaK qac ­

TO ,l:\O;llliHO nOBTOp.HTbCa pacnHcaHHe (Hl:mpHMep, 

-H EQ=lJAJ LY liYIiOJH=3). 110JJHhlH nepeqeHb 3Hfl1.£e­

HHH npHBe,!:leH B r ;'UlBe 8. 

TIMESTAMP ,IJ;aTa 38BeplIIemISI pa60Thl pacIHIC8HH5I. 3Haqe­

WITH TIMEZON E Hue no yMO.1J~WHHlO - tULL (HHKOr,lJ;H He aalWWUl­

BClTLeR). 

VARCII M1 2 KOMMPHTapuH .n:J1Sl PflCIIHCIlHHSI. 

IIpoue,ll;ypa Y,lI;aJIfleT HMeBOBaBBoe pacnHc8HIfe. 

liMR napaMeTpa THn iJ;aHHhlX OnuC8HHe 

t o res 

VARC HAR2 

IJOOL ::.Atl 

CREATE WINDOW 

I1MH y.o:aJI5IeMOrO pacllHcsHHH. 

ECJIH Ha pacnHcsHHe CChl.11SeTCH 3s.n;aHH e H.11H OK ­

HO, T O TI:lKOe P8CllHCUHHe y.n;aJIHTb HeJIb3R. ECJIH 

ll8paMeTp YCT8HOBJIeH B 3H8'1eHHe TRUE, TO 3a,;:J;8 -

HHe H.11H OKHO 6 y.n;YT OT KJIIO'IeHhI, II pacnHcaHIIe 

fiy.o:eT y.n;u.'1eHO. 3HI:l'leHHe no YMO.lJ'II:lHHlO - FALSE . 

STa UpOrpaMMa C03,1l;aeT RMeH08aHB Oe ORHO, ROTOpOe MO:tKeT HCnOJIb30BaTb­

Cfl B RaTteCTBe paCmICaBHfl ,1l;JIfl 3a,n:aB Hfl. IIporpaMMa peaJIH30BaHa B BR .a;e 

,n:ByX u eperpy:tKeHHblX npOD;e,n:yp. 

C03,n:aeT HMeBOBaBBoe OKHO. PaCIIHcaH He OKBa (TO eCTb CBe,n:eHIUI 0 TOM, 

KaK qaCTO OKHO ,!l;OJIiKBO IIOBTOP.HTbC.H) 3a,!l;aeTC.H B BH,!l;e HMeBOBaHBoro 

paCIIHCaBH.H, KOTopoe ,!l;OJI:tKHO 6bIJIO 6bITb OIIpe,!l;eJIeHO paBee. 

HM1J napaMeTpa Tun )l;aHHhlX OnucalDle 

VAR CHAR2 

VARC HAR2 

HMfI OKHa • .uO.JDKHO 6hlTb YHIIKa.'lbHhlM B paMK8X 

6a3hl .n;aHHhIX. 

IIJII:lH .n;IIcrreT'Iepa pecypCOB, corrOCT8BJIeHHhlH 

.n;UHHOMY OKHy . BhI OfiR31:lHhI YKa38Tb ll:aHHhlH rr8-

pRMeTp II npe.o:OCT3BHTb ,n;eiICTBHTe.11bRhliI pecy pc­

RhIH DJIaR. 



462 

liMR napaMeTpa I Tnn )l;aHHhlXI OUHCalDIe 

dl! r a ti on 

VIII1C HAR2 HMeHOB8HHoe p8CTInCHHHe, no KOTOPOMY 6Y,!J;eT 

..'IeiiCTBOB8Th OKRO. 

TNTr RVAI DAY IIpoll:oJDfo{Te,'lhHocTh npe6hlBRHIHI OKRa B OTKPhl-

TO srCON D TOM COCTOSlHIUI. 

winccw_p r-i Ot i t y VAHC HAH2 IIpHopHTeT OKRa. B03MOJKHhle 3HaQeHH.H: Lm~ 

II HIGH; 3HaqeHHe no Y M OJIqaHHIO - LO'r'I. STOT napa­
MeTp B8.JKeH TO.'lbKO npM nepeKpbIB8HHH ,l:\ByX 

OKOB. IlpHopHTflT onpep;eJJ.JIeT, KaKoe OKRO 6y.o:eT 

a8KpblTO H yCTyIIHT MeCTO .z:IpyroMy. 

COiTIMents VARC HAR2 KOMMeHTapHH .11)111 ORua. 

npOl.~eAypa c BCTpoeHHblM pacn"caH"eM (Bepc"" 2) 

H,lI;eHTIItIB8 BepCIIII 1, TOJIbKO paCD IfC8HIfe 38,l1;aeTC51 B BII,lI;e BCTpoeHHoH 
K8JIeH,lI;apHOIi CTpOKII. 

HMO napaMeTpa Tnn ,!I;aHHhlX OnncaHHe 

resou rce pl an 

s t a r t _date 

end dat e 

durati on 

VArlCHAn2 

VflRCII;\R2 

TIM f STf,MP 
WITII T1MI-

ZO fl: 

VARCHAH2 

TIM ESTAM P 
WlTH rlMt:: 

ZGrl t: 

I1M H OKH8 • .uO.1JlliHO 6hlTb YHllK8.1JbHhlM B paMK8x 

6f13hl ,!:IaHHhlx. 

II,'wH .n;HcneTtJep8 peeypcoB, f:OnOeTaBJIeHHhlll 

.n;8HHOM Y OKHy . Bhl o6H3aHhl Y K8a8Tb .n;8HHhlH na­
pHMeTp H npe,lJ;OCT8BllTb .ZJ;eHcTBlITeJIbHhlll pecypc­

HhlH n.1JUH. 

,IJ;8TA H BpeMH :mnycK8 nepBorn OTKphlTIHI OKHI'L 

3H8'leHlIe NUl l (YMOJI~I8Hlle) 03H8~[aeT, 'lTO OKHO 

6y,n;eT OTKPhlTO Hea8Me,n;JIllTeJIbHo. 

KaJleH,n;apH8H cTpoKa, KOTopaH onpe,n;eJIHeT, Kor,n;a 

OKHO ,lJ;OJIlliHO 6hlTb OTK}JhlTO nOBTopHO (H8nplIMep, 

f- Ht::Q=IJAI LY lJYIIOJH=3). IIOJIHhlH nepe1.J:e Hb 3Ha1.J:eHllii: 

npHBeD;eH B J'JI8Be 8. TIo YMO.1J1.J:8HllID OlULL) 38D;8-

Hlle HIlKOI'D;8 He 6YD;eT nOBTopHTbCH, TO eCT b 6Y.ZJ;eT 

BhlnOJIHeHO e.n;lIHOlli.ZJ;hl, B M OMe HT sta r t _date . 

Ee,'lll napaMeT p aa.n;flH, ::JTO OaHfl t tfl.eT, ~JTO no .n;oeTH­

llieHHll era aHaqeHllH OKHO .n;OJIlliHO 6hlTb OT KJIIDqe­

HO. 3HaqeHlle no yMO.1JqaHIlID - NULL , KOTopoe 03-

HaQ8eT, tlTO OKHO 6YD;eT OT KPhlBHT bCH 6ecKoHet lHo. 

nHf RVfl l DAY IIpo.n;oJIllillTeJIbHof:Tb npe6hlBaHlI.R OKHa B OTKPhl-

TO s, COtm TOM f:OcrOHHllll. 

winccw_p rior i t y VM1CHAH2 IIplIopllT eT OKHa. B03MO:iKHhle 3Ha1.J:eHllH: LO~ 

II HIG H; 3HaQeHHe no Y MOJIQaHHID - Lm~ . STOT napa­

M eTp BUllieH TOJIbKO npll nepeKphlBUHHH ,l:\BYX 

OKOH. IIpnoplITe T onpe.n;eJI.Re T, KaKoe OKHO 6 Y,l:\eT 

31:mphlTO H yCTynHT MeCTO D;PYI'OMy. 

comments VARCHAR2 KOM MeHTapHH ,I:\."IH OKHa. 
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CREATE WINDOW GROUP - -
IIpoue.n;ypa C03.n;aeT HMeHOB8HHYlO rpynny OROH. rpynna OROH MomeT HC­

nOJlh30B8ThCR R8R p8cnilcaHile .n;JIH BhlnOJIHeHIIR aa.n;aHiliL 

IIM1J napaMeTpa Tun ,!l:aHHhlX OnucaHHe 

VAHCHAH2 

VAflCHAfl2 

cOnYnents VAflCHAfl 2 

HMH rpyIIIIhl OKOH. ,ll;OJDKHO 6hlTh yHHK8J1h H hlM 

B paMKUX aR3hl ,n;aHHhlX. 

PR3,n;eJleHHhlH 3aIIHThlMH CIIHCOK OKOH, BXO,n;SI­

lQHX B rpynny (HanpHMep, WIN1.Wlt~ 2 ) . MmKHo 

C03,n;RTb rpynny. B KOTOPYIO nOKa He 6y,n;YT BXO­

,n;HTh HHKaKHe OKHR: ,n;.'lH SToro YCTRHOBHTe .n;aH­

Hhlll napaMeTp B .'1HatIeHHe tWI I • 

KOMMeHTapHH ,n;JlH rpyIIIIhl OKOH. 

ADD WINDOW GROUP MEMBER - - -
IIPll COa.n;aallll r pynn bI OROH MOma O o n pe.n;eJIRTb r pynny. a e BRJIlOqaKHIJ;YIO 

B ce6R HR O,n:HOI'O 3JIeMeHT8. BnOCJIe,n:CTBHH BhI MomeTe ,n:068BHTh B T8KYlO 

rpynny ORHa , HcnOJIh3yH 1l8HHylO npon;e.n;ypy. TaKme MomHO .n;o6aB~'IHTh 

OKaa B rpynilhI. y*e BKJIIOTI8IOIURe B ce6fl K 8KRe-TO 3JIeMeHTbI. 

IIMR napaMeTpa THn ,!l:aHHhlX OnHcaHHe 

VAflCHAfl 2 

VAflCHAfl2 

DROP WINDOW 
IIpon;e,n:ypa y,n:aJmeT OKHO. 

HMJI rpyIIIIhl OKOH, KOTopaH ,[IO;'llliH R 6hlTh C03,[1a­

Hll pllHee. 

PIl3,[1e.:IeHHhlH 3HIIJlThlMH CIIHCOK OKOH, ,[I06RB ­

JI.JIeMhlX B rpynny (HllnpHMep, \~lNl ,'tllN2 ). 

IIl\-I1J napa:vIt~Tpa Tun ,!l:aHHhIX OnllCaHJle 

grOLp name 

fo'ce 

OPEN WINDOW 

VIIRC HIIR2 H M H Y ,[Ia.'lJleMoro OKHa . 

EC.1IH OKHO HcnoJlh3yeTcSI 3R.n;aHHeM B Kl:l'leCT Be 

pllcnHcaHHH, TO y.n;aJlHTh TllKoe OKRO HeBo3Mom­

HO. I1PH yt.'TaHOBKe IIUpHMeTpH B 3HaTIeHHe TRUE 
3R,n;UHHe 6Y,[IeT OTKJlIOqeHO, a OKHO - y ,[lHJleHO. 

3Ha~leHHe no YMOJltI8RHlO - Ft,l s r . 

IIpon;ellypa oTRphIBaeT OKHO ~BP)ITlHylO». OKHO, ,n:JI.H KOToporo ern:e He HacTy­

nIlJI n pe,n:YCMOTpeHHhIH pacnHcaHHeM MOMeHT OTRPhITII.H, C'tIIITaeTCH 3aKPhI­

ThIM. C nOMoru;blO npOn;e,n:YPbI MomHO OTKpbITb 3aKpbIToe OKRO BP)ITlHylO. 

TeM caMhIM 6y,n:YT aaIIyru;eHbI Bce a8,n:aHIIH, CBH38HHhIe c .u:aHHbIM OKHOM. 
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liMR napaMeTp a Tun )l;8HHhlX OnH C3HH e 

Wl nccw_name 

dura Uon 

fo rce 

VARC HAR 2 liMn OTKpblBaeMoro OKHa. 

INTERVAL DAY IIpOll:OJImHTe.TJbHOCTb n;eHcTBlul.n;8HHOJ'O OKHfl. 

TO SECOND 

BOOL EAN ECJIH OKR O Y:lKe OT KPblTO, B bI He MO)f{eTe a3H OBO 

OTKphlTb ero, H npoue;:J;ypa B03BpaID;aeT OWH6KY. 

EC]1l1 napaMeTp YCT3HOBJIeH B .1HQ1.£eHHe I HU t , TO 

OTKphlTHe OKHH He npHBe.n;eT K OIlIlI6Ke, a npH Be­

lIeT .TJHlllb K H3MeHeHHIO npO,[lO.TJ:lKHTeJlbHOL'TH ;:J;eil: ­

CTB1HI OKRa Ha aH8~IPHHe. YKH3aHHoe B npe,':\hl,':\y ­

w;eM napaMe'Tpe (H3'1HH3n C TeKyw;er o MOMeHTa) . 

CLOSE WINDOW 
IIpou e,ll;ypa rr03BOJI.fleT BpyTlHylO 38KphlTb ORHO 110 H CTeq eHHH CPOIW era 
.n;eHcTBHH. 

liMR napaMeTp a T u n )l;8HHhlX Onn C8Hu e 

vnn ccw name \/IIRC IIIIR 2 H M 5I aaKpWBaPMoro OKRa . Olmo ,nOJl}KH() 6WTb 

OTKPh1TO Btl TPKy:r.qHH MOMeHT; B npOTHBHOM c.'IY­

l.Iae oy.n;eT c r eH epnpoBaHa OllIHOKa. 

npeACTaBneHI1S! CnOBapS! AaHHblX AIlS! nnaHl1pOBl1.\I1Ka 

B STOM p83,a;eJIe 6y,a;YT paCCMOTpeHhl CTOJI6Uhl npe,a;CT8BJIemIH CJIOBapn 

,a;aBHhlX, OTBOCflID;HeCfl K DJIaHHpoBlll;HKy 3a,a;aHHH. 

DBA SCHEDULER JOBS - -
IIpe,a;cTaBJIeBHe oTo6pa:IKaeT ,a;aHBhle 0 3a,a;aa HflX, KOTophle o n pe,a;eJIeRhl 

B 6a3e AaHBhlx . 

liMR CTO;I6u:a Onn caHue 

O~!N E R B.lla,ne;ren: 3aJl;aHnJI. 

J OB_tJAM:: I1M H al:l.n;8HHH. 

CL I E t~ I _ I!) ECJIH npn C03.n;8HHn 3l'lIl:l'lHH.R nOJlh30Bl'lTeJIh yK83aJI Hll:eHTnrpH­

K8TOP K.llHeHT8 .n;JI.R ce8Hc8, OH oy.n;eT a8nHC8H B .n;8HHhIll CTOJI­

oen: • .IJ;;r.R 3flll:l'lHH .R 1lIl:eHTHfilHKl'lTOPfl KJIHeHTa MO)RHO Bhl3BflTh 

<PYHKn:HlO DIlMS_S l SSTO N SlT _ TDlNTTF T l R. 

GL0511L UID EC.1lH nO.'IhaOllH Te.llb a:aJIae'fca r.'I06aJIbtl bIM (UJIH lWpnOpa'fHB­

H hlM ), TO B Jl;aH HbIll CTOJIOe n: 33n nChlBl'leTC.R n.neHTH (PH K3TOP 

rJIOOl'lJIhHOrO nOJl h 30Bl'lTeJIJI. 

J OIl IICTTO N 

THn 3a.naHH .R; .n;onycTHMbI CJIe.n;YIOm;He 3H81.£eHH.R: EXECUTt,lil.E , 
l' I.SQUi LOCK n S IORI:. IU 'ROC :.IJURE. 

qTO .n;p.JIfleT 3 flll:aHlle. ,UJI.R PLj SQL-6;roKfl OTOOpfl)Kap.TC.R BeCh 

KOJl;. ,UJI.R HCnOJIH.ReMOrO ¢aHJIl'l H XPflHHMOH npon:e.n;YPbI OTO­

Op alli3eTCSI H a3B 3 H He. 
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REPE.AT_I UTERVAL 

ENA5L cO 

STATE 

RUN_COUNT 

FAIL UR c_COU NT 

HETRY_COUNT 
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OnHcaHlle 

BpeMH Ha'l8JIa BbllIOJIHeHHH ;:laP;8HHH KaK 3H8'1eHHe THlIa TIME­
STAMP. 

K8JIeHJl:apHBfI cTpoKa, 38p;81OID;aSI p8cIIHcaHHe BblIIOJIHeHHSI 3a­

Jl:aHml (mmpHMep, FREQ= DII I LY; IlYHOUR= 2). (CM . T1l10Ke paa;:J;eJl 

. KaJleH.n;apHble CTPOKH * B rJlaBe 8.) 

YKa3blB8eT, BK.!IlO'leHO .lIH a8.n;aHHe (TRJE HJlH FALSE). 

TeKYID;HH CT8TYC 38p;aHHSI (H8np HMep, SC HEDULED , RUN UItJG, SUC­
CE EDED, FAILED). 

KOJlH'IeCTBO BblIIOJlHeHHhlX 3anycKoB 3a.n;aHHH. 

K0.'IH'IeCTBO HeYLl8'1HblX a8BepllleHHM 38.n;8HHH. 

B c;Iy'l8e Hey.n;Il'lHoro BblJIOJIHeHHSI 33;:J;3HHSI npe.n;npHHHMlleT­

CH IIOBT OPHIlH IIOIIblTK8 BblIIOJIHeHHH. B .n;aHHOM cToJI6u;e OTO-

6Pll)f{8eTCSI KOJlH~leC:TBO n OBTopH blX JIOnhlTOK. 

BpeMeHH8H MeTKa IIOC]lep;HerO 3anycKa 38p;aHHH. 

LAS I_HUN_lJUHA l lON IIpop;oJIamTeJlhHoCTh IIOCJlep;He rO BhlIIOJIHe HJUI 3 3 p;a HJUI. 

UEXT_RUN_DATE 

SYSTr M 

COMM ENTS 

C.'lep;YlOID;aH 38n.'18HHpOB8HH8H .n;aTa BblIIOJlHeHHH 3aLl8HHH . 

YK3,l blB8eT, HBJIHPTCH;IH 381l:8HHP c:nCTeMHblM 3fl.p;IlHneM (TRUr 
H .'1H CALSE). 

BBe.n;eHHble pllHee KOMMeHTupHl1. 

B Oracle 109 Release 2 BBO,1l;HTC$I HOB8.f[ <PYHKD; HOH8JIbHOCTb - .1aaaliUil, 

ynpa6JLile.~bte c06blmUJlMU (event-based jobs ) (He OIIHC8 HHa$l B .D;8HHOH 

KHHre), KOTOpa.f( II03BOJIHeT BbIIIOJ'IHHTb HeKOTopble 3a.D;8HH.f( B COOTBeTCT ­

BHH He co BpeMeHeM, a C HacTyIIJIeHHeM OIIpe,1l;eJIeHHbIX C06bITHH. )lJI,H IIO.D;­

.D;epjRKH STOll <PYHKD;HOHaJIbHOCTH Oracle 109 Release 2 .D;06aBJIHeT B IIpe.D;­

CTa BJIeHHe DBA_SC HEDULER_,JOB S CJIe.D;YIOIU;He HOBbIe CTOJI6D;bl. 

H:uSl CTO;JOu;a OnHcaBHe 

JOIl SUIl Nt,M [ JJ;OJIO;IHHTP.1JhHOP HMSl381l:aHH SI (HMH illaTa). 

SCHEDUL:':_ TYPE THn pllcnHcllHHH. ,!J;onycTHMbJ c.,eLlYlOID;He a HH 'IeHHSI: ONCE, 
CI\LENOAR H :':VENT. 

r Vf NT_ou r ur m1m- R I1MSI BJIfl,n;P;IhII;fl otJepp;:J;H c06hlTHll. 

EVENT QU EUE NAM:: I1M}l Oqepe,n;H co6bJTHM. 

EVE ~H_QUEUE_AGENT I1MH HreHT8 O'lepe,1J;H C06blTHH. 

EVE ~n_COU DITIOU YCJlOBHe, BbJ3 blBalOID;ee H8cTyrrJIeHHe c06blTHSI. 

eVEN I_HUL E: IIpaBHJlo, yrrpaBJHIlOID;ee 38rrycKoM C06blTHSI H nOCJIe.n:YlOID;HM 

BblrrO]lHeHHeM 38,1J;UHH5I. 

IIoc.'le 3aBepllleHH5I 38P;IlHIHI LlPyroe co6blTHe (C06blTHSI) M O­

)f{eT 38IIyCTHTh .n:p yroe 38,n;aHHfl. 'f3Koe C06bJTHP ( COOhlTHSI) 

6 y.n:eT 38perHcTpHpoBaHo B aTOM cToJI6:u;e. 



466 

DBA SCHEDULER WINDOWS - -

IIpe,1l;CT8SJIeSile oTo6pa.maeT cse,n;eHHfl 06 ORH8X DJI8HHPOBIUllK8. KOTOpbJe 

OIIpe,lJ;eJIeSbI B fia3e ,n;8B HbIX. 

liMR cTO."I6u;a OUHC3HHe 

WINDOW_NAME IIMH OKRa. 

RESOURC =_PLAN lIMn pecypCHor o IL'I3H 3, CBJIa3HHOro C ORROM. 

SCH E lJ U L E_O~N E H Ec:m OKRO HMeeT MMeHOB3HHoe paCIIHC3HlIe, TO HMSI BJIR.n;eJlhu;a 

T31wro paCIIHC3HHR BblBO,[lHTCSI B ,iJ;3HHOM cToJl6ue . 

SCHEDU L=_NAr~ E lIMn: paCIIH C3HH5I, eCJIH aHa CYLQeCTByeT. 

STArn _DATE BpeMeHH3H MeTRa OTKpblTHH OKRa. AeHcTByeTTo.1JbKO B TOM C""]Y­
'lae, lwr.n;a .n;JlSI OKRa 38.,1J;3H3 BCTpoeHHIUI K8JIeH,lI;apHaa CTPOK8, 

a He HMeHoB3HHoe paCIIHCaHJU'J . BblBO.n;HTCH KaK 3Hll1.£eHHe THIIfl 

TIMESTAMP(6) WITH TIMEZmE. 

REPEAT_InTERVAL EC."IH .n;Jl5I OKRa as.n:aH3 BCT poeHHan K3."IeH.n;apH3.JI CTPOK3, a He 

MMeHOBHHHoe paCIIHCI:lHHe, TO 3TH KI:UleH,!l;HpHHJl CTpOKI:I EblEO­

,!l;llTCR B ;:I;I:I HHOM L'To.1J6Ue ( CM . pI:IJ,!l;e.1J " KI:IJleH,!l;apHble CTPOKIH 

B rJlaBe B) . 

[ ND_DAT:: EC,'1H ;:1;;1$1 OKHI:l <Hl,!l;fl.Hfl. BCTpOf!HHa.H KI:lJlf!H,!l;I:lPHI:l.H CTpoKH, A He 

HMeHOBaHHoe pacnHcaHHe, TO B aTOM cToJI6:u;e BblBO,lJ;HTC5I MeTKa 

OIWHlUlTeJIhHOI'O ,'mRphlTl:UI 01<:H9. BhlBO,n;llTCsr RflR .1HfltJeHlle Tll­

rra TIMESTAMP(5) WITH TIMEZOtlE . 

UUHAIlON IIPO,!l;O;DKHTeJlhHOCTh rrepHO,1J;I:l, B Te1.£eHHe KOToporo OKHO 6Y,1J;eT 

OTKpblTblM . BblBO,1J;HTC.H KAK 3HI:l1.£eHHe T Hrrl:l DJHA 110N. 

WINDO~i_PR IO RITY IIpll H8JIO)f{eHHH ,1J;ByX OKOH OKHO C 60JIee BblCOKHM npHopHTeTOM 

6Y.QeT OTKPblTO, 8 BTopoe - 3aKpblTO. IIpHopllTeTbl oT06pa)f{aIOT­

esr KAle 3HI:l~[PHH.H II TGII H lOW. 

NEXT_START_DATE BpeMeHHa.H MeTKa c .. '1e.QYIOID;ero aall.'II:IHHpOBHHHoro OTKpblTH.H 

OKHI:l.BblBO,1J;llTC.HKI:lK.1HH1.£PHHeTHII8 11M I::S IAMI'( 6 ) W11 11 11MI::LON I:: . 

I I,ST START Di\Tr BpeMflHH8.H MflTKA IIOCJIfl,!l;HflrO OTKpblTHSI OKHI:l. BblBO,n;HTC.H KI:lK 

3HI:l1.£eHHe THII8 TIM::STAMP(5) WITH TIM EZOtJE . 

I::NAD Ll:: lJ 

ACTIV [ 

cor~ r~ E NTS 

YK83blBl:leT, BKJII01.£eHO JIll OKRa ( I HUc/I-ALS I:: ). 

YK83blBI:lflT , OTKPblTO J1H OKHO B HflCTO.H~:H MOMflHT (TRU[ / 
FALSe). 

KOMMeHTapHll ,1J; .. '151 OKRa . 

B Oracle 109 Re l ease 2 B rrpe,a;CTaBJIeHlle Dri/l_SCliroUI r R_Wl NDOWS ,a;ofiaBJUIeTCfl 

HeCROJIhKO HOBhIX CTOJIfi:U;OB, KOTophIe o ... eHh nOJIe3HhI B CJIy ... ae, eCJIll OKHO 

OTKphIBaeTca Bpy"'HyW . 

H)oIH cTO:J6U;a 

SC Hro UI Typr 

OnnCI:lRUe 

'rHII PI:lCIIHCflHH.H. B03MmKHbl CJ1fl,n;ylOID;Hfl 3HI:l<rf!HH.H : ONC l , CA l -
ErmAR H EVENT. 
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H:.\UI CTO.:IOu;a OnncaHne 

MAt~UA L_OP E tj _THE: Ec}m OKHO 6hlno OTKPhlTO BPY'iHYlO, TO BpeMn: OTKphlTHSI OTO-

6pa1KaeTCSI B ,[IaHHOM cTon6u;e B BH,[Ie 3Ha'leHHSI THua TIMESTAMP . 

MAtWA L_DURATIotl EcnH OKHO fihlJlO OTKPhlTO BPyqHYKJ, TO ero upOD;On:lKHTe.:Ib ­

HOCTh oTo6p8:maeTcn: B D;<lHHOM cToJl6u;e B BHD;e 3H8'leHHSI THUll 

t NrHVt,L. 

DBA SCHEDULER SCHEDULES - -
TIpe,lJ;CTaBJIeBHe oT06pa)KaeT CBe,lJ;eHHfl 06 HMeBOBaHBbIX pacnucaBUflX, 

KOTopbIe OIIpe,lJ;eJIeHbI B 6aae ,lJ;aHHbIX. 

liMR cTO."IOu;a OIIHC8HHe 

O~iNEil BJlI:lAeJleu; PIlCIIHCI:lHHn:. 

SCHEDULe: NAt~ E lIMn: paCIIHcaHHn:. 

S I AH I_OA r t .DaTa H BpeMSI IIpe,[lIIo."IaraeMOro Ha'lana .QeiiCTBHSI paCIIHcaHHSI. 

Rf Pf llT _ TNTrRVIII Ka;reH.QapHan: CTPOK,fl, KOTopan: YKa3hlBaeT, KaK 'IfleTO 6Y.QeT IIO-

BTOPSIThCn: pacIIIIcaHHe. IIcno."Ib3yeT CHHTaKCIIC KaJleHAapHoH 

cTpOfm (H,flIIpUMep, FREQo=DIIILY; GYMOtHH=2) . IIo.Qp06Hoe OnlW,fl­

HHe eUHT,flKeIWa IIpHBe.QeHo B pll3.QeJle ~Ka."IeHAllpHhle eTpoKlu 

r."IaBhl 8. 

ENO_lJA r ::: .DaTa 3aBeprneHHSI AeHCTBHn: paCIIHcaHHn:. 

COMM [ tHS KOMMeHTapHH AJln: p,flCIIHCaHHSI. 

B Oracle 109 Release 2 B IIpe,lJ;CTaBJIeHlle DGA_SCHEDU LER_SCHEDU LES ,lJ;06aBJIH­

eTCH HeCKOJIbKO HOBhIX CTOJI6U;OB ,Il;JIH IIO,lJ;,IJ;ep)KKIl MexaH1l3Ma 3a,ll;aHllll, 

ynpaBJIHeMbIX C06bITllHMll. 

liMR CTO."Iou:a OnncaHne 

SCHElJUL::_lY l't 'fIlII pacIIIIcaHIISI. B03M01KHhl c."Ie,n;YJOID;He 3HaqeHIIn: : ONC E, 
CA LE NDAR II EVENT. 

:VE ~n _QUEUE_OW/ER lIMn: BJl8D;e.'1hU;8 O'IepeD;H C06hlTIIll . 

EVErH _QU EUE_NAME lIMn: O'lepe,n;H c06hlTHH. 

::VE~n _QUEUE_AGENT lIMn: <lreHT8 O'IepeD;H C06hlTHll . 

:V E ~n _CONDITION YC.'10BHe, Bhl3hlBalOllJ;ee HacTynneHHe c06hlTHsL 

DBA SCHEDULER PROGRAMS - -
IIpe,lJ;cTaBJIeBHe oTo6pa)KaeT CBe,lJ;eHHfl 06 HMeHOBaBHbIX npOrpaMMaX 113 

6aabI ,lJ;8BBbIX. 

HMJI CTO."Iou:a 

OWNER 

PROGRAM NAME 

OnHcaHHe 

B."I8D;e."Ieu; npOrp<lMMhl . 

IIMSI nporpaMMhl. 
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liMR cTO.:I6u:a 

PRO GRA M_TYPE 

OnucaHHe 

Tun nporpaMMhl. ,ll;orrycTHMhl C.I1e.n;YIOLQHe 3Hal.[eHHn:: EXECU 
TABLE, PLSQ L_ BLOCK H STORED_PROCEDUR: . 

TITo ,1I;eJlI:leT nporpllMMIl. ,IJ;.,"1R PL/ SQL-6.'lOK8 oTo6pa:m:aeTcR 

Becb KO;:l;. D;JlR xpaHHMoH rrpoue,!l;yphl oTo6palliaeTcR H83B8-
HHe. !{;U( lICJIOJIHSleMOro ¢laiina - nO]lHhlH nyu •. 

NUMfi ER OF IIRGUM-NTS KOJlll~leCTBo apryMeHToB nporpaMMbI (ecJln OHn een. ). E C]IH 

t NAl) U:LJ 

COMMnns 

aprYMeHTOB ReT, BhlBo,n;HTcn C. 

YK33hlBlleT, BK]lJOt.[eH3 JIll npOrpl:lMM8 (I HU I:: / fo AlS I::). 

KOMMPHTaplur ,ll;JISI nporpaMMhl. 

DBA SCHEDULER JOB CLASSES - --
ilpe.n;CTaBJIeHHe oTo6pa*aeT cBe.n:eHI1H 0 K.JlaCCaX 3a.n;aHHH: H3 6a3bl .n;aH­
HbIX. 

HM1I cTO:16u:a OmlcaHHe 

J O~_CLASS_NAM t HMJI K.Jl3CCa aa,n;aHHH. 

Rr SOURC - CON- l1MJI rpy rrnhl nOTpe6HTPJIeii pecypcoB, KOTopaH y rrpaBJI.fIeT Bhl.o;e-
SUMER_GROUP JIeHHeM pecy pcoB .n;JISI .n;8HHoro K .'18CCa 3a.n;aHHH. 

SI:: HV lCI:: liMSI cepBHc3, KOT OPhlH ,n;o.'1)KeH HcnO.'1h30B3ThCll .n;aHHhlM KJI3C­

COM a8.n;8HHH. 

LOGGING_LEVEL 06'heM )KypH8JIhHhlX ,n;8HHhlX, nopO)K,n;aeMhlx 38,n;aHHSlMH, npH­

Ha,n;J1e)K8ll..J;HMH ,n;8HHOMY K .'18ecy. B03MO)KHhle 3H8'IeHHSI: OFF (a8-

IIHCh B )KypH8Jl HA Be.n;eTcSI), RUNS ( 3 8nHch B )KypHaJ1 IIPOHCXO.n;HT 

TOJIhKO npH BhlIIO.'1HeHHH aa.n;8HHH) M FULL (B )Ky pHaJI 3aIIHChlB8-

JOTC${ B ee .n;eMeTBltJl e an.n;aHltJlMH (HflllpltMep. ALTER. DROP». 

LOG_HISTORY ROJIH'IeCT BO lJ;HeH, B Te'IeHHe KOTOPhlX XPUHHTCSI :mypHUJI. 

COMMENTS KOMMeHT8pHH .n;JIH KJI8CC8 aa.n;aHHH. 

DBA SCHEDULER WINDOW GROUPS - - -
IIpe.n;CTaBJIeHlle oTo6paacaeT CBe.n;eHllH 0 rpynrrax OROH, KOTophIe orrpe.n;e­
JIeHhl 8 6aae .n;aHHhIX. 

HM1J cro.:l6u:a 

W1N l)Oi'C GHOU l' _tMM [ 

r Nllfi l ED 

NUM5 ER_OF WI NDOWS 

COMMEfHS 

OIIHcaHHe 

HM1J rpy nnhl OKOH. 

YKa3hlB8eT . BK.'1IOQeH8 JIM rpy lIn8 OKOH (TRUr I Fill Sr). 

ROJIWl eCT Bo OKOH, BK.lJJO~leHBhlX B .naHBYI<> rpynny. HMeBu 

OKOH, npMHa):t.'1e)K3ll..J;MX rpynne, ):tOCTynHhl B npe):tcT3BJIe­

HMM DBA_SCHEDU LEIUiINGRDJP _MEM5ERS . 

KOMM eHTapHH ,n;.'1ll rpynnhl OKOH. 
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DBA SCHEDULER WING ROUP MEMBERS - - -
IIpe~cTaBJIeBIle oT06pamaeT CBe~eHIlfl 0 rpynrrax OROB II 06 ORB ax, npH­
H8~JIem8~I1X T8RHM rpynnaM. 

liMB CTO;:(ou;a OnHcaHHe 

WINDO"CGnOUp _NAME 

WIN DOW N/IM E 

l1MH rpynnbl OKOH. 

l1M$I OKHa. 

DBA SCHEDULER JOB LOG - --
IIo~po6Hoe orrllcaHlle SToro IIpe~CTaBJIeHllH IIpllBe~eHo B pa3~eJIe «YrrpaB­
JIeHile *ypHaJIlipOBaHIIeM» rJIaBbl 8. 

DBA SCHEDULER JOB RUN DETAILS - - - -
IIo~po6Hoe orrllcaHlle SToro IIpe~CTaBJIeHllH IIpllBe~eHo B pa3~eJIe «YrrpaB­
JIeHile *ypHaJIlipOBaHlleM» rJIaBbl 8. 

DBA SCHEDULER RUNNING JOBS - - -
IIpe~CTaBJIeBIIe oT06pa)KaeT CBe~eBH$I 060 Beex 3a~aBl-mX, BbIIIO.''IBmO­
II.J;I1XCfl B TeRYII.J;Hll MOMeHT B 6a3e ~aBBblX. 

liMa CTO.'lOu;a Omlcaune 

OWtH:H 

JOB_NAM:: 

SFSStON_JIJ 

StAVr PROC­
ESS _ID 

nUN tHNG_I N 
STANC E 

BJla,n;eJleu 3a,n;aHHH . 

ll,n;PHTlHtllIKflTOP CPflHCfI (ml V$S rSSJON) ,':IJI.fI BblnOJlH.fIPMOrO 3fJ,n;flHll.fl. 

ll.o;PHT HqmKflTop no.o;~mHPHHoro npoupcca. 

HOMep 3K3eMIIJlJIpfl 6f13b1 ,':I8HHblX, Ha KOTOPOM pa60TaeT ,n;aHHoe 

31:l,n;aHlle. STOT napaMeTp llMeeT CMblCJI TOJlbKO .a.1J$I KJlaCTepHOH 6a-

3b1 .ll;flHHblX. 

HESOUHC =_CON IIM .fI rpynnbl nOTpe611TeJleH pecypcoB, C KOTOPOH CB.JI3flHO .Il;flHHOe 

SUMEfl_GROUP 3a.n;aHHe. YnpaBJlReT BbI.n;e.,"1eHlleM peCYPCOB (ll,IIY, cepBep nap8.1J-

JlPJlbHblX 3fJnpOCOB H T. ,':I.) 33,n;aHHIO. 

tLM'S E:O_ I JME BPPM.fI, npOrne,':lIlIPe C MOMeHT3 33nycK3 .Il;aHHOrO a3,n;fJHH.fI. BblBO­

,n;llTCH KaK ;:lHaqeHHe THIIa INTERVAL. 

CPU US FIJ KOJlMtlecTBO UllKJlOB I.1,IIY (B e.o;HHHUflX BpeMPHll). llCnOJlb30BflHHblX 

.o;aHHblM 3a.o;aHlleM. BblBO.o;HTC.fI KaK aHa~leHllP Tllna TNT r RVAI . 

B Oracle 109 Release 2 B npe~CTaBJIeHile llI:lA_SCHElJULE R_ HJNNI NG_JOBS ,lI;06aB­
JIHeTCH HeCKOJ'IbKO HOBhlX CTOJI6uOB . 

H :'\UI cTO:lou:a OnHcaHHe 

JO ll_SUIJ NAM E ,11;onOJlHllTeJlbHoe HM.fI a3,n;aHII.fI (I1MH 1I13rfJ). 

SLAV E OS pnoc ::ss I D l1,n;eHTllcPllKflTOP IIpouecca onepaUlloHHoH CHCTeMbI .!l;JJ.fI 

rrO,':l"llllHeHHOro rrpouecca. 
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